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WHAT IS -AIMZ AIM (Active Information-Management) is a computer-based personal
information support tool for professional and clerical workers. It is a
machine-independent software package that provides person-to-person communica-
tions, document preparation and information management facilities.

WHAT CAN AIM DO? AIM provides a fast, reliable and paperless alternative to
conventional methods of preparing, distributing, organizing, storing and
retrieving correspondence, documents or publications.

With AIM's document preparation capabilities, short memos, forms or

extensive documents can be composed and edited simply. When a paper copy is

required, automatic document formatting can be used to prepare it for print-
ing.

Completed correspondence, articles or documents can be distributed using

AIM's electronic mail capability. They can then be read, summarized, for-

warded, filed or disposed of simply and electronically. Since AIM provides an

alternative to most person-to-person communication modalities, it can be used
in more diversified applications than a simple electronic mail system. For

instance, through the AIM system, asynchronous meetings can be conducted, pub-

lications or bulletins can be sent to subscribers, questionaires can be dis-

tributed and automatically collected or reminders and scheduling can be used
to facilitate many activities - AIM provides communication capabilities that

facilitate complex social or business information exchange.

Information management is a vital requirement. Complex or voluminous
information becomes much more meaningful and useful when it can be organized
and located easily. AIM meets this requirement with its flexible and simple-
to-use information management capability. Information can be stored by
category, cross-indexed and retrieved by key-word or simple association.

Although this capability is intended primarily for use with information gen-
erated and exchanged by AIM users, it is also possible to cross-index and
retrieve references to paper-based information files.

WHO CAN USE AIM? Prior to 1982, large business and scientific organizations
with existing timeshared computing facilities would be the most likely users.
After 1982, when inexpensive networked personal computers emerge, most organi-
zations could use AIM. AIM is designed for use on either timeshared or

networked computer systems.

As far as user requirements are concerned, AIM is designed to be used by
clerical or professional individuals who have no experience with computers.
AIM is very easy to learn and use. It is a friendly, "forgiving" system: if
necessary information is missing from an instruction, AIM requests the user to

provide it. Assistence is readily available. When the user types "HELP", AIM
explains what commands can be used and how to use them.

WHAT AIM WILL DO FOR YOU In short, AIM will save you time and money while
increa:3ing your effectiveness. Although many more advantages and uses of AIM

will certainly emerge with wider use, the following benefits have already been
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experienced by users:

1. Conserves resources by reducing the need for paper and office supplies.

2. Reduces copying cost and labor time; reduces copy machine maintenence.

3. Reduces intraorganizational mail costs and the time and labor required to
deliver it.

4. Reduces secretarial load by decreasing dictation, retyping, phone calls,
etc.

5. Allows communicators a greater amount of time for thought than do face-
to-face meetings or telephone conversations.

6. Some face-to-face meetings will be eliminated.

7. Facilitates more organized face-to-face meetings.

8. A wider range of opinions can be evaluated more quickly.

9. Time and distance barriers to communications are removed.

10. Allows longer interruption-free periods in which to work.

11. Routine correspondence can be handled more quickly and efficiently.

12. Facilitates better use of personal time through increased organization.

13· Allows managers to prioritize workload and problems.

14. Insures higher message security than does conventional mail.

15. Can lead to a productivity or performance increase.

16. More employees can be effectively managed without additional managers.

17. Facilitates task assignment and follow-up evaluation.

18. Increased documentation of activities and communications.

19. Questionaires will be more effective.

20. Marked decrease in paper files and personnel time required to maintain
them.
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AIM_AVAILABILITY AIM will be introduced initially as a computer-based person-
to-person communication system. This basic system has three enhancements which
alreadyexis€hand will be available during the 15-month period following its
initial releaie:\5 0,3/:." F,f k. ,
Initial version will include (scheduled release: February 1980):

1. Electronic Mail and Computer Conferencing

2. Publications and Bulletin Boards

3. Directory Facilities

4. Form specification and preparation

5. Advanced editing capabilities

6. Elementary filing and retrieval capabilities

Enhancements:

1. Document Preparation (Word Processing)
Scheduled release: June 1980

2. User-defined programmability using the PASCAL language
Scheduled release: August 1980

3. Data base management with advanced retrieval capabilities
Scheduled release: March 1981

9

3



THE GREAT PENTAGON CAPER. They finally did it
at the Pentagon. They dismantled the pneu-
matic message terminals on the "A" Ring--25 of
them--and nobody seemed to notice. It did not

matter that they have have not been in use for
several decades; it seemed that those stations
were there forever. Nobody--certainly not
generals and admirals--would have had the cour-
age to order them removed, not even Admiral
Ilyman Rickover, but someone did. Not a word
was printed about the caper in the Washington
Pos t. In that wonderful and sentimental Con-
gressiona Z Record, which is given to on-beat and
offbeat tributes--not a word. Neither Jack
Anderson, who keeps a beady eye on the federal
beat, nor Senator Proxinire, originator of the
Golden Fleece Awards, provided an obituary.
There may be a few old-timers around who can
remember when the messages went down (and up)
the tubes in the Pentagon, but even they were
not around to shed a tear. There were no

ceremonies, no long-winded speeches, no pro-
testing pneumatic-tube lovers. There was only
silence, but some· of us have faith. One day,
when visiting the Smithsonian, we will come
on an exhibit of Pentagon pneumatic message
tubes, right next to the exhibit of Alexander
Graham Bell' s first telephone, just beyond the
exhibit of the last newsrecl.

ANDREW A. AINES -.Val

Post Ofi-ice is working on the United States as
a possible customer for its system, while the
U.S. Postal Service is trying to find its way
out of a cul-de-sac.

INFORMATION GROUND-lJI). A U .S. company has
signed up with a French firm to supply federal
documents and related research articles to i
European clients.----The Ayotollah Khomeini 1 '
praised Islamic workers who seized Iran's F .1
largest newspaper, declaring that newspapers-
"must write only what the people want."-- ··- r
Telena and ITT World Communications are offer-
ing a new service called INFOTEX. Telenet user
who travel internationally can access their
own host comauter systems from almost anywhere
iii the world, placing a Telex call instead of
a telephone call to obtain the service.---- '·
Implementing the new wiretap law, Chief Justice
Burger named ten judges to serve on wiretap
courts. These courts must authorize all nationi
security wiretaps.----Xerox Corp. has entered
the low end of the copier market with an inex-
pensive desk model that makes about ten copies
per minute and will rent for about $60 a month.
-.---Famous science-fiction author, Ray Bradbury
in a Pertec Computer Corp. ad, says that: ,
"Any computer that can memorize Aristotle ist
Aristotle. Any book that remembers the words

FAST- FAC. What is the future of facsimile
transmission? INFOSCOPE is bullish on the sub-
ject. The great improvement in speed of fac-
simile transmission virtually guarantees that
this medium will be increasingly used in the
future. The latest Upturn for the jigsaw puzzle
is .in announcement that thc· Federal Communica-
tions Commission (FCC) has authorized Graphnet
Systems, Inc. to open a new data-transmission
service between the lImited States and Europe
on an experimental basis. There will be fae-
5 imile links between data terminals and fae-
simile devices in ll Western European countries
ind the United States. It is too early to
determine the annual growth in traffic via
facsimile, but it stands to reason that it will
increase, especially in the transmission of
important commercial and government documents.
The hopes are high that other bibliographic and
.tatistical information will be transmitted as
costs decrease and speed of transmission in-
creases.

PRESTO, PRESTEL! While the U.S. Postal Service

pleads for a chance to get into electronic mail
service to keep up with changing communication
demands and the need to provide jobs for its
050,000 employees, the British Post Office has
started its Prestel information gervice that
makes 146,000 pages of facts available to users
through telephone hookups and home television
screens. It costs $2000 for a specially adapted
TV set, but the cost will be lowered to about
$64 by 1983. The West Germans and the Dutch
have accepted Prestel, but France and Canada
are developing their own systems. The British

spoken by da Vinci is, in a st 1-ange, lovely
way, ila Vinci. A book is a rel ie of some old
words now refound. Computers are a now kind of
reliquary for old wise bones as well as dumb."
POLITICAL NEWS. Now that 1980--a big political
year--is around the corner, INFOSCOPE cannotl
resist repeating Sidney Ascher's anecdote, ;
printed in the Pleasantville (N.J.) Mainland I'
Journal. When columnist Norton Mockridge wascity editor for a now defunct big-city news-he
paper, he was questioning a reporter who 
covered a political rally. "What did the great
candidate have to say?" Mockridge asked.
"Nothing," said the reporter. ""Okay,
Mockridge, "keep it down to one column.

REPORTERS' DELIGHT. With justifiable pride,
Corm,uterworld claims that it is one of the first
publications to "join the electronic mail
revolution." In minutes, its reporters can
send stories to their editorial office in '
Newton (Mass.) from any place in North
America at a cost lower than overnight Telex
service. To make it possible, the Dartmouth
Time-Sharing System and the Telenet network :
are tied together. A 13-lb. TI 745 terminal
is used by the reporter. Costly long-distance
telephoning is eliminated. Down the road is
the TI 765 terminal with bubble-memory
storage, which will enable the reporter to .
compose his story "off-line" and then trans-E
mit it to Computerwortd' s computer at maximum ® 4
transmission speed. This is splendid, butwill the U.S. Postal Service find its way 1 .
out of- the cul-de-sac? m

said
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FOREWORD

(This Foreword is not a part of the American National

Standard for Message Heading Formats for Information Inter-

change using the ASCII for Data Communication System Con-

trol, (X3.4-1968)).

This standard specifies message heading formats for use

in information interchange between systems using the American

Standard Code for Information Interchange (ASCII).

Specified in this standard are the definitions of the

message heading ltems, the sequence of these items, the means

of indicating which items are present ln the heading, and the

use of the ASCII delimiter characters to separate the heading

items.

Historical and present practices were considered in the

development of this standard.

Other standards prescribe the character structure and

character parity sense; the bit sequence, the signaling

rates; the data 11nk control procedures; error control; and

other parameters vital to the communication of information

between systems.

This standard was approved as an American Standard by

the American National Standards Institute on

Suggestions for improvement gained in the use of this

standard w111 be welcome. They should be sent to the

American National Standards Institute, Inc., 1430 Broadway,

New York, New York 10018.
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1. SCOPE

1.1 This standard specifies the information items used to

construct a message heading and prescribes the sequence of these

items. It is intended to satisfy the message heading format

requirements for general interchange of information between syst,ems
that employ the character set of the American Standard Code for

Information Interchange (ASCII; American National Standard X3.4-1968)

and the ASCII Data Link Control Procedures (American National Standard

X3.28-1971) for data communication system control.

1.2 The primary factor in the design of this standard was to

provide the capability of interchanging information between systems,

and secondarily, to provide a method of obtaining subsets of the

general capability for optional use within a given system.

1.3 Two levels of conformance with this standard are recognized

as specified in Section 5, CONFORMANCE.

2. INTRODUCTION

A message is a sequence of characters arranged for the purpose

of conveying information from an originator to one or more

destinations (addresses). It contains information (called

text) to be conveyed from the composer to the recipient(s),

and may, in addition, contain supplementary information

(called heading).

The need for message heading information varies widely

depending upon the applications considered. In some appli-

cations, a heading may be required to convey system control

information, such as addressing, identification and status

instructions. In other applications, however, no heading

information may be required.

This standard defines and positions heading format information

items that may be used to perform such functions as:

a. handling and delivery of messages,

b. processing of messages,

c. billing and accounting of messages.

The procedures to perform these functions are not covered in

this standard.

3. GENERAL

3.1 Message Sections

A message normally consists of a message heading and a mes-

sage text . In some cases, a heading ls not required. The

text of a message contains information that the message

originator wishes to be conveyed to the message addressee(s).

The heading of a message contains supplementary information

that may be needed by the communication system and/or the

destination station to handle the message.

The message heading, if used, is associated with a message

text and is applicable only to the text that immediately

follows it.

2
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In general, the contents of a message are expected to be pro-
vided by the message originator, In handling a message, the

communication system may not make alterations to the contents
of a message heading except as provided for in thls standard.
The communication system must deliver the contents of the
text of a message to the message addressee(s) without altera-
tion. See Appendix F.

3.2 Message Framing

A message is framed by three communication controls (two if a
heading is not used). One control dellmlts the start of the

message heading, one dellmits the start of the message text
and the third control delimits the end of the message text.

Two types of messages are defined: A Basic Message and a

Transparent Message. In a Basic Message, any of the 118 non-
communication control characters of ASCII may be used by the
message originator in the preparation of a message heading
(subject to the provisions of Section 4) or a message text,
In a Transparent Message, any of the ASCII control characters

may be present in the message text, The heading of a Trans-

parent Message, however, is subject to the same 118 non-
communication control character restriction established for

Basic Messages. (For ASCII data link control procedures,

see American National Standard X3,28-1971),

Different framing controls are employed for the two types of

messages. For Basic Messages, the ASCII communication con-

trol characters SOH, STX and ETX are used to represent the
start-of-heading, start-of-text and end-of-text control

functions. For Transparent Messages, the communication con-

trol character sequences DLE SOH, DLE STX and DLE ETX are

used to represent these functions, For consistency, all

following descriptions and examples will use the Baslc Mes-

sage control characters SOH, STX and ETX; to convert to

Transparent Message control character sequences, substitute
DLE SOH for SOH, DLE STX for STX and DLE ETX for ETX, The

two-message formats are shown in Figures la and lb.

Message framing controls are considered to be a part of the
message.

3.3 Message Heading

3.3.1 General

A message heading is subdivided into two sections: An Address

Section and an optional Reference Section.

The Address Section is started by a start-of-heading control

character (SOH) and is ended by a start-of-reference indica-
tor (SOR) which is defined in this standard as the File Sepa-
rator character (FS) or, in the absence of a Reference

Section, by a start-of-text control character (STX). See

Figure 2 ,

4
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The SOR indicator starts the Reference Section of the mes-

sage heading, which continues until a start-of-text control

(STX) is reached.

3.3.2 Message Heading Address Section

The Address Section of the heading contains the information

necessary for the communication system to handle the message

and to route it to its ultimate destination(s). In some

cases, the Address Section may also contain information asso-

ciated with the transmission of the message over a particular

data communication link. Link information in the Address

Section may be provided by the originator of the message or

by the communication system. When transmitted on a given

link, however, a message heading Address Section should con-

tain only that link information applicable to the link in use,

Information in the Address Section, other than link informa-

tion, should be provided by the message originator. This

information may be altered by the communication system (sub-

ject to the provisions of Section 4.2) during the process of

delivery of. the message to its destination(s).

All messages having a heading will have a Heading Address

Section, which, as a minimum, will contain the Heading Item

Indicator (HII). See Section 4.2.1

3.3.3 Message Heading Reference Section

The Reference Section of the heading contains communication

and processing information that is to be delivered with the

message to the destination station(s).

In abnormal message delivery circumstances, the Reference

Section may be used by the communication system to determine

the disposition of the message.

In general, the contents of the Reference Section are to be

delivered exactly as provided by the message originator. In

certain cases, however, the communication system may add

information to the Reference Section (See Section 4.3).

4. MESSAGE HEADING ITEMS

This section prescribes the function and composition of mes-

sage heading Items. The communication system is not per-

mitted to delete these items except as specified in 4,2 and

4.3. Revision and updating are allowed as specified in 4.2

and 4.3.

The use of any message heading item is optional with the

exception of the Heading Item Indicator (HII). Message

heading items may have variable lengths. Note that the

Heading Item Indicator (HII) is a minimum of two characters

in length.

Heading items, when included in a message, only pertain to

the message of which they are a part.

6
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4.1 Message Heading Item Separators

Four ASCII characters have been defined for use as heading

item separators. These characters are the File Separator

(FS), Group Separator (GS), Record Separator (RS) and Unit

Separator (US), These characters are used to frame heading

items and may not be used within any heading field.

The separator whlch defines the start of a particular heading

item is specified in the subsequent description for each

item. See Appendix E for description of separator use and

examples of message headings,

4.2 Message Heading Address Items

In addition to the Heading Item Indicator, there are six

items in the Heading Address Section numbered (HAl) through

(HA6) to facilitate identification. The sequence of these

message heading items ls shown ln Figure 3. See also

Appendix C.

4.2.1 (HII) Heading Item Indicator

The Heading Item Indicator is preceded by the control char-

acter SOH, and is composed of two ASCII characters which

identify those items present in the message heading. Thls

item is present in all messages containing a heading. See

Appendix D for description of HII blt significance.

4.2.1.1 (HII)Extension

The Heading Item Indicator may optionally be extended where

such extension may be useful to furnish additional infor-

mation regarding the heading or message content, for example

to:

a. Furnish a count fleld (bits, characters, cards,

blocks, number of addresses, etc,, in the

heading or text).

b. Indicate block or field lengths.

4.2.2 (HAl) Link Message Identity/Date-Time Group

HAl is a unit of information which if present is preceded by

the separator GS, and may be used to identify a message on a

given communication link. This heading item contains only

that 11nk message ldentlty applicable to the 11nk in use.

The link message identity may include a date-time group to

identify the date and/or time at which the message transmis-

slon occurred on a given communication link,

4,2.3 (HA2) Link Message Status

HA2 is a unit of information which if present is preceded by

the separator RS, and may be used to convey status informa-

tion pertaining to the current transmission on a given com-

munication link. This heading item contains only that link

message status information applicable to the link in use.

4.2.4 (HA3) Privacy/Classification

HA3 ls a unit of information which if present is preceded by

7 8



the separator character GS, and ls assigned to a message by

the message originator. Thls item indicates the degree of

precaution that should be exercised by the system to avoid

unauthorized disclosure of the message. When used, the

privacy deslgnator is considered to be a permanent part of

the message and is to be delivered without alteration by the

communication system to all addressed stations.

4.2.5 Destination Address Items

The message heading items HA#, HA5 and HA6 are applicable on

a per address basis and if present must be contiguous for

each address. For multiple address messages, sequendes of
items HA4, HA5 and HA6 are used within the Heading Address

Section.

For multiple address messages, where all addresses have the

same precedence, HA4 may optionally be used only once; but

in this case, it must always precede the first HA5 address

field. Note that where a single precedence is used on mul-

tlple address messages, care must be taken on interchange

links to insure that the precedence is forwarded with those

associated destination addresses requiring action by the

receiving station,

4.2.5.1 (HA4) Precedence Indicator

HA4 is a unit of information which if present is preceded by

the separator GS, and designates the degree of urgency for

the delivery of a message to a particular addressee. A pre-

cedence indicator, when used, is applicable only to its

associated destination address. It should be inserted in

the message heading by the message originator. For a multi-

ple address message with a single precedence, see 4.2.5.

4,2.5.2 (HAN Destination Address

HA5 is a unit of information which if present is preceded by

the separator character RS, and is supplied by the message

originator. This item identifies the station or stations to

which the message is to be delivered. When transmitted on

an interchange link, this message heading item contains only

those destination addresses (with any associated precedence

indicators and secondary routing information) requiring

routing action by the rece iving system.

4,2.5.3 (HA6) Secondary Routing/Handling Information

HA6 is a unit of information which lf present is preceded by

the separator character US, and is supplied by the message

originator. The content of HA6 is associated with the

immediately preceding destination address and, when present,

is used to facilitate the handling of a message after it has

arrived at the destination station. This information, for

example, may include identification and location of indl-

viduals, departments, organizations, or devices. This item

may also be used by the communication system when that system

10
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has to perform various communication based functions, e.g.,

code translation, as a part of moving the message through

the communication system or delivering it to the addressee,

4.3 Message Heading Reference Items

Heading Reference Items, if used, are a permanent part of

the message, and are to be delivered to all addressed

stations. Unless designated in the item description, no

Heading Reference Item may be altered by the communication

system. The sequencing of message heading items in the

Heading Reference Section is shown in Figure 4. See also

Appendix C.

4.3.1 (SOR) Start-of-Reference Character

The Start-of-Reference Character (File Separator (FS)) de-

limits the beginning of the Heading Reference Section.

4.3.2 (HR1) Reference Station Identity

HR1 is a unit of information which if present is preceded by

the separator character FS. Thls item identifies the station

that performs communication servicing functions for the mes-

sage originator. The reference station identity is intended

principally for use as a means for a message addressee or

the system to perform communication servicing functions (e.g.,

requesting a repeat transmission of the message). In addi-

tion, some systems may make use of this information in abnor-

mal circumstances concerning message delivery. The reference

station identity is not necessarily the address of the origi-

nator of the message.

4.3.3 (HR2) Originating Station Identity

HR2 is a unit of information which if present is preceded by

the separator character GS. This heading item identifies

the address of the originating station.

4.3.4 (HR3) Originating Message Identity

HR3 is a unit of information whlch if present is preceded by

the separator character RS. This heading item distinguishes

a message from other messages transmitted from the same

originating station. The originating message identity need

not uniquely identify the message in the absence of addi-

tional information. Additional information which may be

needed to uniquely identify the message may be implied by

the administrative environment (e.g., reference to message

100 might always imply today's message 100) or may be con-

tained in another heading item (e.g., a date-time group),

4.3.5 (HR4) Originating Date-Time Group

HR4 is a unit of information which lf present is preceded by

the separator character US. This heading item identifies

the date and/or time the message was first entered into the

communication system. When an originating date-tlme group

is used, it should indicate the date and/or time of trans-

mission by the originating station.

12

11



4.3.6 (HR5) Message Accounting Information

HR5 is a unit of information which lf present is preceded by

the separator character GS. This heading item may consist,

for example, of an account or terminal identification, which

is to be billed for a message transmission. The information

content of HR5 may be modified as necessary by the communi-

cation system.

4.3.7 (HR6) Message Status

HR6 is a unit of information which if present is preceded by

the separator character GS. This heading item is added to a

message by the message originator or by the communication

system to indicate the delivery status of the message. For

example, a repeat transmission of a message (suspected dupll-

cate), or a message presumed (by the communication system) to

be in error (e.g., due to interrupted transmission), may be

so designated in the message status item.

5. CONFORMANCE

T'wo levels of conformance with this standard are recognized.

5.1 Total or Class A Conformance

Total or Class A Conformance with this standard exists when

all stipulations of the standard are followed.

5.2 Partial or Class B Conformance

Partial or Class B Conformance with this standard is recognized

because systems planned prior to the publication of the

standard may not be able to conform fully, either for eco-

nomic reasons or because the equipment cannot generate all

of the ASCII control characters (e.g., the information sepa-

rators and all of the binary encodings of HII). Therefore,

in order to promote the interchange of traffic between these

systems, and also to facilitate interfacing with Class A

systems, partial conformance will exist when all stipulations

of the standard are followed except that:

a. Use of HII, Heading Item Indicator, is optional

and, when used, the first two characters may be

redefined.

b. Use of the standard Heading Item Separators is

optional and other means not defined herein may

be used to identify the presence and/or location

of heading items.

14
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8eparator
Character Item Description Ref

SOH Start-of-Heading Character

(HII) Heading Item Indicator --------------- 4.

GS (HAl) Link Msg Identity/Date-Time Group ---- 4.

RS (HA2) Link Message Status ------------------ 4.

GS (HA3) Privacy/Classification --------------- 4,

GS (HA4*) Precedence Indicator (per address) --- 4.

RS (HA5*) Destination Address (per address) ---- 4.

US (HA6*) Secondary Routing/Handling

Information (per address) ------------ 4.

Heading Address Section

Figure 3

erence

APPENDIX A - GLOSSARY

2.1

Al. In this standard the following definitions are used:
2.2

Al.1 Message Composer. The person, program or
2.3 machine that first writes, generates, or composes the infor-
2.4 mation (message text) to be conveyed to the recipient,

2.5.1
Al.2 Message Orlglnator. The person, program or

machine that writes or generates a message in a format suit-
2.5.2

able for entry into the data communication system.

Al.3 OriMinating Station. The location (program or
machine) at whicn the composed message first enters the data

2.5.3 communication system.

Al.4 Destination Station. The program or machine
that receives the message over the last 11nk of the data
communication system.

Al.5 Recipient. The person or program for whom the
message is ultimately intended.

FS Start-of-Reference Indicator (SOR)

File Separator Character (FS) -------- 4

(HR1) Reference Station Identity ----------- 4

GS (HR2) Originating Station Identity --------- 4

RS (HR3) Originating Msg Identity ------------- 4

US (HR4) Originating Date-Time Group ---------- 4,

GS (HR5) Message Accounting Information ------- 4.

GS (HR6) Message Status 4,

STX Start-of-Text Character

Heading Reference Section

Figure 4

• There may be many station addresses and/or group code addresses
a message heading. See 4.2.5, 4,2.5.1 and 4.2.5.2 for details.

Al.6 Node, Communication. The connection point for
.3.1

two or more data communication links.

Al.7 Center Switching. An installation in a data
·3.2 communication system where equipment is used to interconnect
.3.3

communication circuits on a message or circuit switching
basis.

.3.4 Al.8 Communication Link. The physical means of con-
necting one location to another for the purpose of trans-

.3.5 mitting and receiving data. (ASNSI Vocabulary for Informa-

.3.6 tion Processing X3.12, 1970).

.3.7

in
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APPENDIX B

Crlterla
B2.10 Equipment complexity should be minimized when

converting from one format to another.

Bl. Introduction
B2.11 Nothing in the format should cause data link

control problems.

Bl.1 This Appendix contains the crlterla upon which
the message heading format was based. Not all criteria have

been entirely satisfied. Some of these crlterla conflict

with others, and the message heading format specified repre-
sents accepted compromises of these divergent criteria.

B2.12 There should be a simple means of uniquely
specifying the format content.

B2.13 The standard should be structured to facilitate
derivation of logically related smaller sets, including no

Bl.2 The criteria were drawn primarily from communi-
heading at all.

cation aspects of information interchange; however, pro- 82.14 The standard should provide for easy identifi-
cesslng and media recording aspects of information inter- cation of fields within the heading.
change were considered.

B2. Specific Criteria
B2.15 Each field should stand by itself and not be

dependent upon adjacent or surrounding fields.

NOTE: Not mutually consistent and not listed in order of
importance.

B2.1 The capability of interchanging information
between systems should be provided.

82.2 A method of obtaining message heading format
subsets should be provided.

B2.3 Automatic insertion of format control characters
should be provided.

B2.16 Heading items should be grouped according to
function performed and frequency of usage.

82,4 A unified method of specifying heading formats
for simple and complex systems, independent of characteris-
tlcs of the data system or the transmlssion system should be
provided.

B2.5 Format overhead should be mlnlmlzed.

B2.6 The format should cause a minimum of confusion
to operating personnel.

B2.7 A simple and accurate means of generating the
format should be possible.

B2.8 Message heading formats should minimize hard-
ware and software complexity.

B2.9 The standard should encompass all heading
functions.

B-2
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APPENDIX C

Design Considerations

Cl. General

Cl.1 This standard is intended to satisfy the message
heading format requirements for general interchange of infor-
matlon between systems that employ the character set of the
American Standard Code for Information Interchange (ASCII)
for data communication system control. (This is illustrated
in Figure Cl), The primary factor in the design of this
standard was, therefore, to provide the capability of inter
changing information between systems, and secondarily, to
provide a method of obtaining subsets of the general capa-
bility for optional use within a given system. Provlslon has

also been made to permit the system to perform message
heading format control functions on behalf of stations.

er SYSuse of

9 (D

D

Note that the link between the systems (see attached Figure
Cl) may be point-to-point or multipoint,

C2. Determination of Position of Message Heading Items

02.1 The message heading items are arranged into two
groups:

02,1.1 The first group contains information necessary
for the communication system to handle/route a message to
its destination; this information may be altered by the com-
munication system during the process of delivering the mes-
sage to its destination. This is called the Address Section
of the heading,

g 1%

09 RE
%'dE
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9 %59
gM
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Information items in the Address Section of the heading
may be used for fault recovery across a link, for example, in
order to request retransmission or to trace a message across
a link.

CO O

:Pr

(2.1.2 The second group contains information intended
to be delivered in its original form with the message to the
destination; this information may not be deleted by the com-
munication system and, except for unusual circumstances, the
system may not add any information. This is called the Refer-
ence Section of the heading.

R S
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Information items in the Reference Section of the

heading may be used to perform message accounting in a com
munication network or for fault recovery from origin to

Dj

systam B. the heading
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destination (e.g., to trace or request retransmisslon of
a message).

c3.1 Items within each of the two heading sections
should be arranged in the order in which they will be used,
keeping in mind the frequency of use of each ltem:

Address Section

- The first item (HII) describes in detail the con-
tents of the entire heading; it is the index of the
heading.

- The link information ltems (HAl and 2) are next
since the link is the lowest level of control in
the system, and each link operates independently
of all other links so is likely to have new infor-
mation to be placed in these items.

- The following ltem (HA3) is placed ahead of the
addressing information since it applies to all
destination addresses and therefore need not be
repeated for each addressee.

The next 3 items (HA4, 5 and 6) are arranged as a
group to permit more than 1 level of precedence
handling and to allow the inclusion of special
routing/handling/programming information for each
addressee on multiple address messages.

Reference Section

- The first item (HR1) identifies the statioR to be
contacted for communication servicing functions
(e.g., requesting a repeat transmission of the
message). Thls was considered to be of primary
importance.

- The "originating" heading items (HR2, 3 and 4)
(used to identify the originating station and mes-
sage) were considered the most frequently used
Reference Section items.

- The following item (HR5) was considered to be less
frequently used than the previous items.

- The final item (HR6) was positioned last to provide
a convenient location for the message originator
(or the communication system in unusual circum-
stances) to insert status information.

C-3

APPENDIX D

Description of the Significance of Bits in Message
Heading Item Indicator (HII)

GENERAL

The Heading Item Indicator (HII) identifies which of
the other heading items (HAl through HR6, except for HA4
and HAC) are present in the message heading, and whether or
not the Heading Item Indicator (HII) is extended, 1.e., con-
tains more than two characters. Individual bits in the first

two ASCII characters of HII indicate the presence or the
absence of these heading items, and one blt is used to indl-
cate extension of HII.

Blt bY of the first two HII characters is always set
to "1 " in order to prevent the possibility of creating a
control character from columns 0 and 1 of the ASCII Standard
Code Table (X3.4-1968).

NOTE: Since b7 = 1, HII may include any of the char-
acters contained in columns 4,5,6 and 7. Special care may
have to be taken in some systems since the DEL character may
occur as the second character of HII. Bits bl through b6
are used to indicate the presence or absence of heading items
and whether or not HII is extended.

HII - Heading Item Indicator Composition

The unextended Heading Item Indicator is composed of
2 ASCII characters. Bits bl b , bt and b of the first char-acter indicate the presence a ogidal "1" or absence (a
logical "0 ") of the heading items HAl, HA2, HA3 and HA5,
respectively, in the Address Section of the heading. Blt b4
is designated as a reserved blt (always set to "0") available
for future designation. Blt b6 is used to indicate extension
of the Heading Item Indicator (HII). Bits bl through b5 of
the second character indicate the presence (a logical "1") or
absence (a logical 'toi ) of the heading items HR1 through HR6,
respectively, in the Reference Section of the Heading, The
relationship of HII bit positions to heading items ls shown
in Figures Dl and D2. (See Appendix E for examples).

D-1



APPENDIX E

b b
Flrst Character 7

" 0.

of HII

Application of Message Heading Item Separators
6 55 04 b3 b2 bl and Heading Item Indicator (HII)

'TtHAl

General
1 HA2

-HA3

-Reserved(always set to "0")

.HA5

- }III extension

The ASCII characters used as heading ltem separators
and the rules governing their usage depart, to some extent,
from analogous characters and usage rules employed in systems
planned before the issuance of thls standard. The purpose of

this appendix is to explain the separator character rules and
to illustrate how they may be used to form standard message
headings of varying types and complexity.

messages to permit the various heading items and the text to- Always set to "1 "
Separator characters are essential in certain types of

be identified and located easily, especially when these func-
tions are automated. In other types of messages a "fixed"
format is used, wherein the size and location of each field

Figure Dl
in the message ls always the same. Still other types of mes-
sages contain an indicator (usually at the beginning of the
message) that specifies which one of several different
"fixed" formats is being used in each message . Typically
systems handling messages wlth variable field lengths and/or
many optional fields have a much greater internal system
need for separator characters than do systems handling only
rigidly formatted messages. The message formatting needs of
different systems are so diverse, however, that even a large

Second Character T number of standard rigid formats would be insufficient to
satisfy all of the existing message format needs (to say
nothing of future needs). It ls for this reason that this

of HII standard makes use of separator characters to delineate mes-
sage heading fields.

b b b b
7 6

b b b
5 4 3 2 1

HR2

- HR3

- HR4

- HR5

-HR6

-Always set to "1 "

Figure D2

In several communication systems planned prior to the
publication of this standard, through careful and expert
planning, it was possible to combine the functions of field
separation with one or more other functions, such as line
feed, carriage return, vertical tabulation, horizontal tabu-
lation, form feed and space. In these systems no additional
characters were needed solely for indicating field separa-
tions because some or all of the above mentioned formatting
characters served a dual purpose, thus Increasing the overall
internal system efficiency. Wherever increased efficiency
is attained through dual purpose use of formatting characters,
however, restrictions must be made concerning formatting
flexibility. For example, if the ASCII LINE FEED character
is used to separate message fields, no single field may be
longer than one line (unless more complex rules are devised
to obviate thls restriction). To improve a system's

D-2
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efficiency, through dual use of formatting characters, the
particular rules adopted for field separation and formatting
must be custom designed to fit the particular internal for-
mattlng needs of the system. Any set of rules involving
dual use of formatting characters as field separators will
result in format restrictions that are quite undesirable in
some systems, though the same format restrictions might have
little or no adverse effect on other systems.

Message Heading Item Separators

Considerations such as these have led to the conclu-
slon that heading item separators used for standard message
interchange should not restrict the formatting flexibility
within any individual systems. Thls precludes the dual use

of formatting characters as heading item separators only
for standard inter-system message exchange. It does not cur

tall the use of formatting characters for any other desired
purpose. It was also determined that printing characters
are undesirable for use as heading item separators because
they could easily confuse or change the meaning of other
adjacent printed characters used in message headings. Also,

use of any printing characters as heading item separators
would prohibit use of those characters for other purposes in
message headings - an unnecessary restriction, Four ASCII

control characters exist which satisfy the above criteria
and they were selected for use as message heading item sepa-
rators:

UNIT SEPARATOR U
S

RECORD SEPARATOR R
S

GROUP SEPARATOR G
S

FILE SEPARATOR F
S

Thls standard allows the use of these four ASCII char
acters as desired in the text of a message, but only allows
thelr use to separate heading items in a standard message
heading,

In addition to the distinct advantage of not restric-
ting the formatting flexibility within any system, these
characters could be inserted automatically into the message
heading on the originatorls behalf by a terminal device or a

programmed switching center within a given system - prior to
transferring the message to a different system. This might

be done as part of the routine message processing service
provided for the originator in many systems. If, for any

reason, use of the standard separator characters within a mes-
sage heading is found to be undesirable in a given system -
and yet that system needs to communicate externally in a
standard manner - these characters could be inserted, removed
or translated as necessary at the external system interfaces.
If this not feasible, partial conformance may be adopted.
This option ls described in Section 5 of this standard.

Heading Item Indicator (HII)

Used in conjunction with the heading separator char-
acters is the Heading Item Indicator (HII). The first two
characters of HII must appear immediately after the Start-
of-Heading Character (SOH), When HII is extended the
remaining characters and its total length are not specified.
One of the fourteen bits in the first two ASCII characters
of HII is used to indicate that HII is extended (has more
than 2 characters). The high order bit of each character ls
always set at 1 to avoid generating ASCII communication con-
trol characters. One bit is a spare, and the other ten bits
are used on a one-to-one basis to indicate the presence or
absence of ten of the twelve other heading items (HAl, HA2,
HA3, HA5 and HR1 through HR6). No bits in HII are dedicated
for indlcating the presence of HA4 nor HA6, because these
heading items may be present for only some of the addresses
in a multiple address message. Thus, HII avoids ambiguities
that could otherwise exist where multiple address messages
do not always include HA4 and HA6 for each address. It also
facilitates automated heading analysis. The three heading

items that may appear more than once in a message (HA4, HA5
and HA6) are uniquely distinguishable through their separa-
tors.

Heading Item Indicator separator characters may be
inserted in a message directly by the originator, or they
may be inserted on hls behalf by the system. The second

alternative may be implemented either through use of an
appropriate terminal device at the originating station or by
other automated means in the originating system, Studies

have shown that control information directly inserted by
humans is more apt to contain errors than when automatically
inserted. The number of different characters needed for use
in the first two character positions of HII (611 characters,
whenever the spare blt is assigned for use) necessitated
use of printable ASCII characters. In some cases, delivery
of the two HII characters to an addressed station or system

E-2
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may be useful, but in other cases it may not be. In cases

where it would not be useful to deliver these characters,
an agreement may be made for the transmitting communication
system to omit the characters before delivering the message.

Message Heading Format

Examples

The following three examples illustrate use of the
Heading Item Indicator (HII) and the various item separators.
Example 1 illustrates a "processor to processor" message
which would be handled completely automatically. Examples

2 and 3 include forms control characters to aid human recog-
riition. Example 2 includes each of the message heading items
defined in the proposed standard, Example 3 includes an
extended Heading Item Indicator (HII), two addresses, their
secondary routing information and the text. All of the ASCII

characters in the message headings are shown; the characters
in Examples 2 and 3 are positioned as they might be on a
hard copy printout, Forms control characters are omitted
from the text portion of the examples. Note in examples 2
and 3 that extra characters may be required U. LL ..i··; '-"
each line for timing purposes_te 112.···clad:6 some unb -icI·ea
terminal devices.

Example 1 - HII = SB. When the bits of the first

character of HII are 1010011, the ASCII character S, it indi-
cates items HAl, HA2 and HA5 are present, and HA3 is absent,
and that HII is not extended.

When the blts of the second character of HII are
1000010, the ASCII character B, it Indicates item HR2 only
is present (see Figure El).

Example 2 - HII = W DEL. When the bits of the first

character of HII are 1010111, the ASCII character W, it
indicates that Address Section Items HAl, HA2, HA3 and HA5
are present and that HII is not extended.

When the blts of the second character of HII are
1111111, the ASCII character DEL, it indicates that Reference
Section Items HR1 through HR6 are present. Note that the
message text in Figure E2 is shown garbled to illustrate a
usage of HR6. (See Figure E2).

Example 3 - HII = p@02. When the bits of the first

character of HIl are 1110000 the ASCII character p, it indi-
cates the presence of ltem HA5, the absence of items HAl,

E-4

HA2 and HA3 and that HII is extended. The ASCII characters

02 comprise the extension of HII and in this example are
used to indicate the number of addresses contained.

When the bits of the second character of HAl are
1000000, the ASCII character @, it indicates that no it
are contained in the Reference Section; 1.e., there is
Reference Section in the heading (and also, therefore,
need to include an SOR indicator which would precede th
Reference Section). (See Figure E3).

3
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(HII)* HWLRF

G S S CL
S SE
0 G GRU FG T T (HAl) S MSG. P NO, P R3-1/2/3 R F

HSBS 21742 SESKS P]:2 SSMX TEXT X R S S CL

(HA2) S POSSIBLE P DUPLICATE P MESSAGE R F
Message Text

G S SCL

(HR2) Originating Station (HA3) S PVCY P CLASS P 1.7 R F
Identity

* Bits 1 through 6 in the flrst
G S CL two characters following the

(HA6) Secondary Routing/Handling (HA4) S PREC. P 1.3 R F start-of-heading character
indicate which heading items

(HA5) Destination Address R SSSL are present. See Appendix D.

(HA5) S NYC PPPF

(HA2) Link Message Status USSS CL

(HAl) Llnk Message Identity (HA6) S MR. P K. P L. P BROWN(PRES.) R F

- (HII)* Heading Item Indicator F CL

(HR1) S NYC R F

G CL

* Bits 1 through 6 in the first two characters (HR2) S CHI R F

following the Start-of-Heading character
indicate whlch heading items are present. R S S CL
See Appendix D. (HR3) SMSG. P NO, P Sl R F

U CL

(HR4) S 1/2/3 R F

NOTE: In this and the following examples spaces around G S S S S CL
non-printing control characters are added for (HR5) S BROWN P&P CO. P ACCT. P 3135 RF
clarity and readibility.

G S S S CL

(HR6) S ***ATTENTION***---THIS P MSG P WAS P INTERRUPTED R F

S S S S CL
DURING P TRANSMISSION P FROM P CHI---REPEAT P COPY R F

S CL

MAY P FOLLOW R F

Figure El
E

S
T

T

(TEXT) X TRAVEL REQUEST #39065 REQUIRES YOUR APPROVQZT3 X

Figure E2
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S

0 CF

( HII) * H p@02 R F

R SSSL

(HA5) S CHI PppF

UH S S CL

(HA6) S TMS, P F. P SMITH R F

H S S CL

T ROOM P 2.3 P (TRAVEL) R F

R SSSL

(HA5) S NYC PPPF

UH S S CL

(HA6) S T MR. P M. P JONES R F

H S S CV

T ROOM P 3.5 P (SUPPLY) R T

S

T

(TEXT) X TRAVEL DEPT.: PLEASE EXPEDITE TRAVEL REQUEST

#39065 FOR MR. JONES OF OUR SUPPLY DEPT.

K. L. BROWN, PRESIDENT

E

T

X

* Bits 1 through 6 in the first two characters following the
Start-of-Heading character indicate which heading items are
present. See Appendix D

Figure E3
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APPENDIX F

Insertion and Revision of Message
Heading Information

Prior Agreements

As a message traverses a data communication system the
content of the heading portion of the message may be modified
from link to link by the system to conform to the agreed upon
message structure for each link. For example, a message
originator could, by prior agreement, delegate to a switching
center or node of his communication system the responsibility
of entering certain heading information items on his behalf,
such as the Heading Item Indicator, Reference Station Identity,
Originating Message Identity, etc. Such delegation would
result in a subsetted message heading format on the link from
the message originator to the first switching center or node;
however, the switching center would insert the "delegated"
information into the message heading prior to forwarding the
message to a general information interchange machine or pro-
gram that expects a standard heading format.

In the same manner the message recipient or destination
station may, by prior agreement, delegate to the last
switching center or node of the communication system the
responsibility of removing certain heading information items
on his behalf. For example, the receiving station may dele-
gate to its switching center the function of removing heading
items such as the Heading Item Indicator, Precedence Indicator
and Reference Station Identity, if these items are not needed
at the receiving station.

Revision of Message Heading Information

In general, the less complex a system is, the less com-
plex will be its internal message heading format needs. Some

simple point-to-point systems, for example, will require no
message heading information. As the number of stations in a

community of interest increases, and as the complexity of the
communication system increases, the need for more complex
message heading information increases. The most stringent
message heading requirements exist when entirely different
systems having different internal needs find that they must
communicate with each other. This standard is primarily

designed to resolve this problem, It is recognized that
application of this standard internally within some systems
may also result in overall benefits accrued from uniformity
of procedures, programs and/or hardware.
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In message interchange between two different systems, the
exposure to lost, garbled or misdirected messages can be even
more serious than within a single system - yet, preventing
and resolving such problems is more complex in a multi-system
environment. For these reasons, capabilities are provided in
this standard to permit the routing of undeliverable messages
to control points (Reference Stations), when confusion arises.
The capability is also provided for message identification
and accountability on both a network and a "per-link" basis .
If desired, communication systems using this standard for
information interchange may insert Link Message Identity/
Date-Time Group and Link Message Status Information into the
message heading to minimize the probability of uncorrectable
errors occurring. Some systems may wish to log these mes-
sage heading items at switching centers to permit tracing the
exact route taken in the delivery of any given message back
to the message originator or, perhaps, from originator to
destination station.

Other heading items that may be revised by the communl-
cation system, while a message is en route, include Message
Accounting Information and Message Status. These items are
intended for delivery to all addresses.

Each switching center in the communication system before
forwarding a multiple address message must either:

(1) Delete message heading items HA4, HA5 and HA6 for
which it has delivery responsibility, or

(2) By prior agreement, have some other form of iden-
tifying these address items in order to prevent, for example,
multiple deliveries of a message to an addressee.

EXPOSITORY REMARKS

BRIEF HISTORY

In 1965, Task Group 3, Data Communication Formats, of
ANSI Subcommittee X3S3, Data Communication, was directed to
conduct a study of message heading formats used for informa-
tion interchange. The result of this study was the working
paper "Heading Formats for Data Transmission (A USASI)
Tutorial," which apfeared in the June 1968 issue of "Communi-
cations of the ACM.' Based on that paper and the many help-
ful suggestions that it stimulated, the decision was made
that standardization of message heading formats for informa-
tion interchange using the ASCII would benefit all parties
involved. Accordingly, Task Group 3 was directed in late
1968 to develop a proposed message heading standard for
information interchange using the ASCII.

During the next 3 years, through extensive study of
existing data processing and communication systems, and
review of new systems being planned, Task Group 3 developed
the detailed set of criteria upon which this standard is
based. These criteria, listed in Appendix B, reflect a bal-
ance between the needs of the data communication users, the
manufacturers and the operating agencies. Central in every
decision made throughout the development of this standard,
therefore, was consideration of the criteria, weighing the
arguments against each other,

TECHNICAL DEVELOPMENT

1, The main technical issue encountered was whether to
develop a message heading standard for information inter-
change within a data system, as well as information inter-
change between systems, or to limit the standard to informa-
tion interchange between systems, The Task Group, after
extensive consideration and debate, decided that the message
heading standard should be designed for the inter-system
application, with the secondary intent that it be applied to
the intra-system application when advantageous to the user
to do so. Data systems designed primarily for internal data
collection, data enquiry and manufacturing control, for
example, would have little or no use for such a standard
since they often have fixed formats and use restricted code
sets in order to attain maximum effie lency. However, if such
information is to be exchanged between two or more of these
systems, then the message heading standard applies.

2. Another issue was whether to have a series of mes-
sage heading standards or whether to design the standard to

F-2
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meet the most stringent requirements, with less stringent
requirements being satisfied by subsets of the full capa-
bility. The Task Group decided that the compatibility pro-
vided by subsets should be the overriding factor. This w111

allow users to upgrade systems and still be compatible without
expensive outlays for new equipment. It w111 also allow

smaller systems to easily interface with general purpose
systems.

3. Two means of promoting message heading format com-
patibility between simple and complex systems were: (1) the
flexibility built into the Heading Item Indicator (HII); and
(2), the hierarchical use of the ASCII separator characters
FS, GS, RS and US.

At the earliest possible point in a message heading, the
Heading Item Indicator specified those heading items that are
present in a message. These separator characters are used
to define the starting point of heading items and, in con-
Junction wlth the Heading Item Indicator, uniquely indicate
which heading item follows another.

These two features provide flexibility for the user in
designing a message heading to meet the system requirements
and to facilitate interconnection of simple and more complex
systems.
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Ill,,Or· r,inctions that inight tri st I liniting the use of the digital
111 jub f.,lities for the pro, ision of ACS.
-mA AThT is ch.ing,ng fri,m the "Bell I):ta Network'' to
"· t·*· ··Advanced Communications Service" to actommodate
..!Int die Indepri,(tent tch·phone wrnpanies. Al-&1' sem the
(1 tilt Independents a. "ret.•iters" of AGS ... much hke they
'Ii· Al' are for Long Lines en·,ce,
/1 to

Per],aps the !·'CC will require a |ong time to analyze
thrprosand cons oft}ic new service proposed by AT&T,
11 hys called for commenn particularf> 117 view of it.pos-' 11 an
slide overlap With (lata proces„ng. There is no doubtd It 11
thai the,e w·,11 lie confrtiver,1.1 ismm ra„ed b¥ the AGS'2"2 Nl?° ilt istte· XM,'.14/.861%7&59irt· on

application-which it will prohabl>· approve m.ch more
qu„·Ltv than exi)€·cted, certainly more quickly than DDS.
1 uould bel on .pproval m 15 to 18 months.

4'f- Dilicrent ircion 01- th'· (lati commwi·alion indutry
ud| br 1,1)11(·Ird 111 (|Iff<·It·11| u·.vi .111| the tilw g,(,lip tli,11
g.1.11/.1 . 111 /H· the ..'·r.

1,(,11.

, thi, ACS is 'inipt.' a i).icke·t s••·itched network...a .aile.
til.t! aided nt·tu (,rk J„,1 like T,innet or -relenet. C)thers m
t)T„· Crap}inet, 11'-1- Con,-1'.ik (now' und,·r (leveloptiw·:,t), and
.i„g the Xer„, and Enon network.. both iiI„, nou being de-
iIi. 'eltip,·d
/8/ Adunced Commimi.mons Se·.'ict· is a unique con-

11}1.. .·pt for the Bt·11 S:ate. t. Iner, 1, prnvides not only
41".1 nI„„nld· tr.,u'In,·,·,m ,„·twork„,g, 1,„I c„,„nt„n/·„.
.lilli linin proccti,K nint "i,·t,011 ruu,uowinent wn·,ce a.
'If.. . 11

lili Mlillt· Adv.iliti·d (.i,Bilinin,(.ition. Service di.·: pro·
1 1 vide the small :ind int·Jium slzed u„·r with dic opportil-illt] .t to u.e dat.1 communications, it .sm·ni/all# geared1,1.- for fAe large rumpany

'.In£ Our Reseanh Report. "The Impact of AT&1"5 Ad., to ,ant·rd Comnmniations Scnice·". states, "Teday. 80, tile percent 01 the t.tal doll.in 51)ent in data communications
1, spent by (inl> 750 (c„npanies. While no con,pan>·'s po-
ittion th quite # h .ad .i, tha outlined m the AGS petition,
too man, c·ompan„-0 h.ne separate network, fur each
and e,en' applicamm-Gent·ral Motors has 29 difierent
uddj,tinct m.Vor ne·twork., Ford 1.1, m diller{·nt net.1, no •orks emanatmg from the 5an'e building. Dat., corn-

1, 1/ munications tod.t, M in .t st.itc, which, at best, ran only
, lied be called 'chaos'. In addition to a wide variel>· of tenn,·/.4.i * th are inaunp.,111,1<·. hni· utilininon levels are4ck'. p,or-the ave·rag,· (1.,ta commtinications line todd>· onlyA go u„·s four tobix pe„ i·ut of its ch; ined earn·inK capacity to'·r or 4, actual dita Nt·tiork support I. nonexistent.
)1.n
i.ike

elist' 1.·(aul· tod.. rach appl.ation di·mi.1, * ow,h
AT&T has c<,rr,·ctl, rru,KnizE·d th.it an opponunitp

4&

"Ii. ar,ork and, „sti.*th, lib own [crii,inal M„,1 01 these·
t.ike. tenninals m· wintrical,13 linked to an addre·„ and a
11.P application.

ch•tinel on t}le m.„„frame and tied like a rock to that one
1 Te·

,,utof B, providing compatibilit> bet.·ren previously m
Irent compatible terminals and hosts, AT&T opens up an
! and momous neu in,Irket, both fo, itself and h. its users.
Illu;t And by providinK access between virtual stihnet; (pri-

'@te data comirtin,uitious through X.75 and X.25) it at>
'unii,ic}{t.trd •11 thi· „bers who have begun down the

P.' path of inted Kent 41,1,] tranip:rent network. o n their0/n

B> pr„uding e .i,prnet-' dat, ner.·irt. ·HTNT lin.
1,11,1/ IM¢·d .n rntlit·Iv' ii,·u ,|11,rl,Alon te I),ttil ({)1""unic•-

110,1. it hn upe,Ied a [1111>' new initiket: 04·rcompany
toni:nunication' 1,1 short, the dati rquieolent fu 1/s

11,b- ,•Ii< 4·d tu:ce iii tu ork.
1,flt Applicatioin? Electronic Mail Intricoinpan>' systems
1, of Of Pal,er|/$5 liuving. Fast€·r turnaround tinic. biwer in-„ , „nto„ le, i·]1, 51„-,·dic, customer re,pon„·. The impor,ded tant le•ture 01 Adialiced Coinnmnicutions Service is that1 + Rmust and will be tai lored ti> each induitn·.
Ilan·

can VAH. S.rviu Won'i Hack nb.!A

itill 4"'16" $•·1'lu· 1,1,1 won't linck il. Our res·arch goes
lato collsiderable length de,crit..,,g spiellie applica·
tins-and spe·cific unplementation problem, Drugtt, ",kihalers. fur eAample, have dATerent problems thanhikers, and mamfucturers have dmerent requiretnentsr·/ -

iE

11»1 Zi;:mul b.inkers tying into their cor·rripondents•,W

4 1, „ ver¥ clear th# the new marketing organizanon
pu- u.der Archie Mt·Gill in ATNT's Ct·ner.11 1),·1)•rtment4 6.,4 done some }1(,inewerk Thev Inivc· delet,%,tred (rom
[ hz{ Lwke re.earl·|1 1,1 t},c i,it,it i,1,1.irt.,1,1 11„11,5tn sect„r.wed. of d.,1. elimini,lucation uit·r from which the

1,ic ACS features h.ve been *c-
lecled. AT&7 ¢·stimates frum this re·
*rarch that by 1983 tlierr w i U be a
total of 3.6 Million terminah and
computers operating in the United
States. repre.enting a large number
of m.ikes, models, and applications.
Becat,ie of the projected rapid
growth nf di,tributed data proce,siniz
(I)DI') the growth of tenninals and
mall comp„trr, is generallv Pro-
jecti·d to he bet-·en 20 t{, 330 p€·r
cent per year 0, that the number may
¢·avily reac·li 15 10 18 Million by
Ii.190. Al'NT projects connecting iii
137,(*X) of the 1,·m,inals or a (small)
four percent.

ACS is i:,te.ded to iati.fv ilir data
commulitation, needs of a wide va-
riety i,f user, as a public service
comparable to teleph(ine service. In
order to accomplish this, it has to
interface with a wide valiety of data
proces,ing and data cominunicalion
hardwart· and software (protocok).
As a re,ult there -11 be almost com
plete freedom of interconnection,
provided there is ACS support for
t},r particular inte rface used. With 15
to 18 Million tenninals and comput
ers projected for ]990, the potential
market for ACS subsc·rihers is sub-
stantial und is expected to be eompa-
rable to the number of main busines,
station. (telephone), which is now·
(1978) approximalely 14 Million and
projected lo lic liround 21 Million in
1900. Film d.·.i· P.,Ject,iins il i.
quite clear th.,1 th'· putent,i m.,iker
for AGS begins to be of comparable
1,:Iwi),tude to thi· bu:iness te]{·phone
market, in addition to any pri'£ate
(dedicated) Imt· mirket fin· airnhili
(voice graile, TV, broadliand) unil
dijaud (DDS) lines The st:ikes are·
signifu.int and A'mT is plaving to
Ket t}... tic.....,.ant i}.are 01 the lot..1
nuwket. 11 15 not mm·04(iliable to ex·
pect tfud the AT&1' shair of the in-
1,·]ligent packet i.·itc·h mark,·t 111 a>
tic· corni)"able to that 01 the 1,·le-
phone m.irket, which is ium· 83 per-
Cellt

As a public shared data communi-
cation,4 -rvit·c, AGS w'ill huive the
Dexibilit,· to accommodate a broad
range of data (·ominurnicationi u.r.
and apphcaturns. Presenth· used
terminals u·,11 be permitted to sene
"neu· al.1.lications ' and upgrading (if
ternm.11% u ithout impacting appll-
catkin progr.imi will lit· pr,ssible.
Furthermore, ACS „ 4,„ined to
allow ''IMProvements in network
techno]„B ' without }inpacting uier
application progr.uns and tenn inals .
The fit·Kihilitv of ACS will be avail-
able through uptions of spe.·ihic· f·+
tires including custornwed feature.
di·li·ri,i,11€·(1 1,> t}„ needs of a P.
tic·tili, I.·r Ipphi.·ation

An alternative mode of dat a i'{mi-
munic·atiun would be "the Standard
Nle,age Feature' which will in-
clude message switching, data entry,
and remote batch operation. Mes-
sage tran"ni:sion 's unidirectional
and inav be directed to single or
multiple destinations Message
editing i; performed by the tenninal
operator who may u.· the "nit·.sagi·
st./Ki· area" of tile .4CS network,
The terininal operator mai select the
prieritv for drliven .f the mrs,Hur
ti, tlie *'mes,Ke ar/'al area' ' Ii-
inciated with the recipirm of tht·
i,iessage. Thrre 're- three modes
of de·liv,·na, Mitable from 03· M„-
sage Arrna] Area ... automatic,
ich,·duled or demand. Verification of
delivery of e message will be aval i
al'le.

ACS provide, the cust,imer with a
greal dea] of control over hu data
commurications operations by
enal>ling him to define hii own vir-
tu .1 5,1 network

The most important feature of the
ACS architecture from the user's
point of view· i, undoubtedly the
complcir freedom of ming al Was-
ics of termi,1013 and an sizes „f corn-

printing. Intertictlve appl,cationsl
re'li,>Ir j,)1) ri,try, 1.-irti,i,·i- .,„r„ti
tratiial·thm. tr,,ve| remer•,11,,1,. .,Id

1-he ACS network .111 be illitiall,·
imx,1, „,enkulby m .,r„ rd node s,
which control acce „, provide dat„
switching, routing, 2,1,1 11,(·Mage
manage·ment (priontle.0, intercon-
ne,·ted by 56 kb>/s trunks ubing
existing digital or anal(ig Bell Systein
facilitit·:. E.ch node Will be con-
nected to every other node b> at
lea,t two dI.Jornt paths. A, the net-
work grows an„tlier 1.·vel of nudes
will tw added to the hic·rarchy by
Teographical rebions to perionn tan-
aern switchin, lunctions.

All nodal functions will require
new hardware and software non-ex-
istent in the Bell Svite·m now. In ad-
dition, then· wit! Ix· ACS interface
rquit,ment .t the (·u;t„mer premi. 1
performing th,· funclions of the
Channel Service Unit (C:>il') and
Data Service Unit (I-/Sti) m the
preint DDS service. 1,1.'. very
i,kel, , additional functioi„ specific
to A S. 1-lowever, ex„ting facilitie,
of DDS witl be used to the
Inaximum extent possible.

The CSU and DSU provide the
capabilit) for testing eust„mer acceq,
line, remotely froin the telephone
compan>' s remote tern center DSDS
whic },was filed in March. 1976, ap,
proved by the FCC in June, 1977,
together with till extension of DDS
sent,ces to f¥1 citieb (from 24), woul<1
al,0 use the DDS facilities except
that it would operate on], at 56
Kivs. }lowever, in view of the ACS
announcement, 11 ts dotihtful that th;
DSDS service will ever be im·
plemented on a nationwide .cale.

Even today there 1.5 been zero
I)Sl)S volume and onl, $20 nuilion
DDS volume. DDS .·ill rim di
minlili. Ihit it W·in grrill ...It helped
to kill 1).tral:!

As mentioned before, end-usen
arr to gain most from ACS operations
and here are the reasons whv:
0 User, particil.triv srnal],·r com

panirs, wil] 1.e·neill from econ-
01,13·% cd scal'· 1,>' sharing facilities
of a public·datahen ice.

• 1.hen can Min their virtual s IiI -
w·tworka, operationallv rginv,i.
lent to compan'· uperated <>03·
1,·inn, with full contrel 0/ acc€·4
1,111 n.,t litli{!f·,„·11 1,>' ('111,11,11 ill·
v<·.1,11·,it, opc·zating 8,13 maii,te.
nance resporr.,bilities.

0 hers can mi. exi,ting terminals
and computer harduart· bec·auhe
of protorol transparency of ACS

• Users can expect .11 imatelv 1... el
cost, bit particular|v lower
start-up cos, for small users 01
data commul.·ation ser·vit·eL

• It ih not c]·ar that AT& 1 ,·ill
allow other €·mi'ii'tinicatic,11 net-
work. to be connected (X.75) from
other c·arrier; 1 Ilis, -· leel, 16
one of AT&-1-'s hargaining chipi,
although it would lie m advan-
tage to a user to have such inter-
connectability.

Theonly thing y
about Quart

• Best Delivery plus E
Guaranteed Delivery

• Highest Quality witl
Process

• Ask for Sentry Tech

And. order Toll Fret

VISA

The use of Ift)1/ voice grade lines
for dal,i cm,iii i,,ra·t,lion Will C,rn.
tinue to be lub,,ctive to the occia-
sional, un %(9)1„stic:,ted user, which
will most likely Inch.de the future
'pennial computer I.ers". Al

though there .re no AGS tariffs es
tab „hed, it „,H be ve,y hard to
m:,glne that AGS can beat the

01,1,luitous trhephone Air low usage.
1)1)3 3.·nice will continne to at-

trat I the 1.irK,· corporat · tlier and
}le avv uier, such as airtines. al
though AGS will have some lint):Act.
drpen,1,1,1: on hou .ACS unffs will
acuillin„id.itt hatch usen, and other
heavy· u.ge 01 dedicated data lines.
It is expect,·,1, however, that DDS
and all compt·trng private line ser-
i·,Le, wil| relliain a viable business
supplementlig .4(:S. 1 elephone
comp.inle· and Nu·t ill com,non car-
riers whi} have now re-·n.ies from
ded ·ated privati· Inie: u „·d for d.2
communiwtion, wil not Lc heriouil>
impa.·lcd b> tile AGS wn·ice. The
excepti(in .,11 11'· U'c·tern Union
and the SCC'• whid, provide more
divers ifird and ,<,1,1„.1 (ated d:la
communication *.rvitcs, such as
Sautliern Pacific Comming·ations
(SPC) operating the former DA
TRAN' switthed {!ata „·r,ic{·L, and
SBS. whenever it opens st·nices.
The m.upitude of the unpalt, and
tile arpbcations prone te lie im-parl,-6 hy ACS can bc· anal> red in
more detail only after the tariff, are
knoun

110,·ever, this isadv„.imic n,ailt·t
area Ad it cail lic expt·cled th.it
presently provided data M·nices .·111
change tanffs in dic future a, a reac-
hon to ACS, Furthermort·, there is
enough growth iii prijaic· dit.1 line
sen/ires, u·hic·h recorded a grn„th 01
26 percent per ,·car since 197.1, .n
rrperted by 1,·aued trne re-·nui·
C{)11,·,·t,·<1 In TAT.

VAN. Will Suffer Most

l'he Ii,glie wi,part u·ill lit· full ].i
the 1.1111,· Ackled Netuoikh „Il h a.
Ti·lenet and T>mnet, wlin proudz·
packet rwitch,·d data ,·n·ice.. AGS
u·:l] lit· in direct compr· tition :1:31
WIll 11.•Vr 11.· addli·(] adv.intage .1
econornic. 01 tcall·, itin] 111{irc ple,i·
tii d re'imrces fi,r developing inme
marla·t are·a through mon· d-'·i·
siliu·,1 wrviu·%.

SBS, allhough not a VAN, ull
likew„· be confronted directly In
ACS Ind w'ill mit have· satell te
facilities to their advant.u:e s na
ATNT, most likely· in conjunction
w th (:1-ikE, will also use satellite
facilities as needed.

SBS ,s holding ''prayer mecting,
and i. asking 11.ers to form "ta%k
foree" group, Cat the uk:'s expen,e'i
to figure out how a compull>· c.u, liv
SBS!

All companies, wl,ether cominni
carrier or not, Pro iding su·11<·IN·,1
data services in the United Statt'.,
now or in the M·.ir luture will Ii.tue

to de•·elop asurviual sfraff,v

)u need to know

: Crystals is:

nergency Service with

gold MIL-C-3098

7ologg Manual

1-800-654-8850

1-405-224-6780

puters for dillt·rent applications intorns subnetwork Thus a host CPU for
Data B.ne Access. another for Order
Ent n Proces'ing, and still another
hir M.'terial> Crintrol can he all con-
nected to ACS and 50 can tenninals
for inquiry/re spti„Ye, d „ta entry,

SENTRY
-mr

Cr.lal Park.

Chkka,ha. Okl,homa 73018

C. , 71 - ... -*



4

611 c. co•A•M•-00|01011* /0 ( 1 0 33 / 154-h LA£ru /97?' ,.<=*
TURE

ck, r acorn
7

1-01

..

fi Whit; it--3-tiati*2¢6nie Mail.-12-iff
--

r. j...-·.-2--'f?·--and where does itfit into the office?
-

t . 'r·:t--.-,--.71- 1-·':|2·  HOWARD ANDERSON - . - i -
-· t·' -'- 7.: .-:.C'2.2.-f-4.2·.'ti.j.-44 The Yan'k"Mroup . :_·

:,.L.' .7.: . ·· .,. L...,·2 --f-'·s·-:.3-f-'1-Cambridge, MA .- -: I.-r-g ·· .. ·. .
.

.21 -:·1; .5i·f·pu-: ilI:I-.rj'--li tWEt.·:.2.-i,-20- --- -: - - - '-':-:.'-i- .·
Following an introduction by Mr. Andersor we present an invited four-part story on Electronic Mail, based upon

presentationsin a symposium by The Yankee Group, this Summer, in several cities in the United States.

"Electronic Mail is a system of communication whereby
a human at one end sends a message to a human at the -
other end. ... .1 some or all of which is handled v u. - ..· -0

electronically" -rthe Gospel according to · 1 ·· ,- .··
The Yankee Group. : _Ittly.,2;..........1 -,- 1 '17 ' ':J 7 - *·<.

f Electronic Mail is in danger o f being relegatpd-.
to the buzzword Hail of Fame-because.so many _.-7
companies are attempting to get bn the band-.:ir.-4·11.
wagon. Perhaps it's easier. to discuss'what elec- ' -2.U · .
tronic mail is not. Electrohic Mail is not a com- .... :.·-
puter-based system whereby temote terminals - ··' ··'·,.
query a centralized data base on the status of in-.
surance policies; Electronic Mail is not even al- H ..1
facsimile system whereby remote warehouses U.·F .·'
call in their stockihg' p-ositions fok keypunching-4,-·.
these data into aconiputer. ..:. -?i. ,-1 .4.-f,(. :-,:-;r. . ..9 ,

Tlies: two examples are certainbi electronic.-=-1 9

but th ey aren't electronic mail. The question A....1.-
arises - is TWX/Telex electronic mail? Mail- I . r .........

gram? ATT's Advanced Communication-s Serv-'-··.·:
ice? The -answer is definitely yes. TWX/Telex is :· -
electronic and it does provide a system of com-
munications from human to human. Mailgram is
exactly the same - except that the final step in
the transmission process is handled by letter car- L.f...
riers. But our definition says "21. some or all of -

 which ishandled electronically."- 2- ...3-07 : -:
One of the newest forms of Electronic Mail is

the ECOM system which the USPS offers m in
effect, dheap Mailgrams - and they too are elec-

Electronic Mail need not be hardcopy gr even .,
alphanumerics. A new company in Dallas f Elec-
trortic Communication Systems 7- has begun de-
velopment on a verbal (oraI) Electronic MaiI sys-
tem, where the messages are never keystroked or
prepared graphically. When people talk hbout ..: 0,-·
the "paperless office" you can't-get any'more-.1-1 ':-4
bapdriess than th at !  9 - · 3 4-+99.4 fer ©:.1 6 -7.2 f.'· Tl- 2.9,«9-

4,riv•rnber - 1978

There are essentially four variations* of Elec-
tTonie Afail:

.- . 1. Carrier-Based Systems and Public Postal Serv-
· . -,- -ices: There is some overlap here. The Ad-
.·· p:. vanced Communications Service from AT&T

3.  -is really a computer-based message system L' u
..: 3-.7. And Western Union provides public teletype-
4..c,-2 Lwriter service. In Europe, the British GPO is ·

VE> .1,-promoting Viewdata. Satellite Business Sys- :
f 2-- i tems is providing the bandwidth for Electron-
' 4 .· ' ic Mail but it is not providing the hardware - -
·.:. . -the usermust do His own integration; UL

.- r,- 2...Facsimile: Most likely in Widest use. today;**
42 3.- Commudicating Word PrEbesinE.While lit--.
. 0 --- /+ tie used, CWP represend a migration towards
C.... I, interconnecting .America's offices, which .
f    both users and vendors get 43(:cited about;. i.*

4. Personalized Computer Based Message Sys-
- terni: The Cadillac of electronic mail sys-
1--te ms Perhaps the only form which really in-

creases office efficiency and makes people'
, more productive. Very expensive.-·..C·'.. 2

In this series of articles, we touch upon these

* A fi fth variation - Private or Public Teletypewriter -
is not, treated here since, although widely used, we be-
lieve it may become obsolete. Howard Anderson

One can foresee that within the next two decades,
facsimile will be home-affordable, available to the indi-
vidual consumer and srnal!est entrepreneur. In fact, fac-
simile will eventually end up as a part o f a global com-
munications utility. This does not mean that all postal
service functions will cease. Bulk. mail, packages, and
communications which are not time sensitive will still

. requke postal service. There will be complementary
1-1 functions between "electronic mail" and regular mail.
2,·+ That accommodationwill be maintained."

e..n·-,--.5.·.--- -2··· o..De-nis Krusos, President, Panafax Corp.
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We've all heard about, and most of us have experi-
enced firsthand, the egregious inefficiencies of the United
States Postal Service (USPS). And now the cost of mail
has risen again - for the f fth time in the last clecade -
jumping an average of 25% on aU classes of mail. This
boost is no laughing matter for businesses, particularly
those using second<lass postage, which is climbing 29%.

And will we be getting better service for our bucks?
No way. In fact, there's still some talk about cutting

back on services. Indeed, since it was "established" in
1970, the government-owned "corporation", known as
"The Postal Service" (which was supposed to earn its
own way), has raised its rates by over 125%.. .and re-
duced its services! Nevertheless, the Postal Service still
lost 7.5¢ for each piece of mail it handled in 1977 (up
from 5¢ in 1974)

One reason for the rise in cost/piece of mail has been
the relatively flat growth rate in the volume of mail
(from 90 billion pieces in 1974 to 92 billion in 1977).
This can, in part, be attributed to the rising costs and .
the decreased Services provided by tne USPS which has
resulted in some companies using private mail-delivery
services, others relying more on TWX/Telex and various
forms of electronic communications (facsimile, commu-
nicating word processors) and telecommunications; the
citizenry, in general, is sending less personal mail; many
businesses and people are simply cutting back.

Indeed, as the USPS continues to flail itself into ob-
solescence,electronic mail becomes more attractive as an
alternative. For one thing, consider that labor costs are
rising 8,%10% a year, while electronics costs are falling
at 22% a year. The Postal Service, with over a half mil-
lion employees who have a very strong union behind
them, is complerely bound by the Omits of physical dis-
tribution. Some 86% of the USPS costs are directly
labor-related. Only 7%are transportation-related.

But the electronics versus labor equation hasn't been
completely lost on the USPS. During the last few years,
the Postal Service has been investigating electronic mes-
sage services, for both domestic and international trans-
missions. To date, it has spent $10 million developing

1 0·»·

- ·<--231. 2-9/ /29=ert ·:, ....
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intelsat IV-A Satellite.

and evaluating the "Concept Phase" of domestic service.
This is the first of five phases. which will run through
the 1980's.

INTERNATIONAL EMSS

For international electronic messages, the Postal Serv-
ice recently signed an agreement with Communications
Satellite Corporation (COMSAT) to develop a one month
field trial (similar to SBS's "Project Prelude") beginning
in February, 1979. The Intelsat IV-A Satellite will be
used for both high- and low-speed facsimile and OCR
overseas transmissions. If all goes according to plan, a
one-year field trial will be initiated.

The US earth station will be transmitting from Etom,
West Virginia, to a selected group of the 101 countries
that are part of Inteisat (the test will involve up to seven
countries in Europe, Asia, and South America). The mes-
sage path will utilize terrestrial links, leased from com-
mon carriers, between New York and Washington Post
Office "nodes", and the Etam facility. Physical delivery
of messages (by users to the Post Offices, and by couriers
0-om the Post Offices) will facilitate mail circulation

through the nodes.

System Planning
One of the most important criteria in developing this

electronic message service will be the identification of
user groups. Preliminary indications are that users will
include: government agencies, banks. international cor-
porations, monetary organizations, and import/export
concerns.

Service definition is another important part of the
planning phase. How much will it cost? What sort of
time guarantees will be instituted? Will there be levels of
service? How many?

And, of course, the equipment specificaoons also
have to be developed based on the types of services and
cost parameters that are desired. The questions here are:
Should the service use existing technology, even if it
means lowering some performance objectives? Should
the Postal Service develop, or subsidize development of
new systems?

The upcoming field trial will rely primarily on exist-
ing technologies. It will serve to verify the service per-
formance, and to act as a demonstration for user groups. I
The trial will also aid in cost and operational planning,
as well as in implementation. The size of the initial "let-
ter contract" between COMSAT and the USPS is
6350,000; the parties are now working out the details of
a "definitive contract" in the vicinity of S900,000.
Response

The response to the USPS International Electronic
Message initiative has been mixed. While most observers
hail the effort as innovative, useful, and crucial to the
future viability of the USPS, others claim it is just an-
other government boondoggle, and that the US taxpayer
will ultimately foot a large, unwarranted bill. From a
different angle, the Int,emational Record Carriers (IRC's)
are concerned about COMSAT's role in all of this, par-
tieularly since COMSAT is now the sole-source vendor.
COMSAT is also serving as an advisor for the program -
is recommending fax equipment for the field trial.

However, the USPS insists that this will change after

Uie field trial. The USE will be taking over the entire
project management, and it then intends to purchase
lines, on a competitive basis, from all qualified IRC's.
The FCC wilI keep a close eye on developments, and will
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undouotedly throw up a few roadblocks just to keep its
legal staff busy.

The field test Will be the foundation For an interna-

tional electronic mail service, and is not structured to
"back-in" to a domestic Service. Nonetheless, it could be
interfaced with a domestic service in the future. One

possibility is that rather than physically delivering fax
messages by conventional means, they could travel di-
rectly to (or from) the user's terminal. In fact, it is con-
ceivable that the system's transmissions centers could
eventually act as "swi tching nodes" for incoming and
outgoing transmissions.

The rough cost estimate for the International Eleo
tronic iMessage Sen-ice presently ranges from 61-64 per
page. The goal is to be able to offer "next-day delivery
service" at a reasonable cost, as well as lesser levels of

service for less cost. It currently costs about $15 for
"next day" deiivery from the Eastern US to London.

This international electronic message service experi-
ment should serve as a building block for future, expand-
ed services, such as terminal-terminal transmission (as
opposed to physical distribution) on the ends. USPS of-
ficials, however, insist that it is not structured as a "back
door approach" to domestic service.

DOMESTIC EMSS

The goal of any domestic electronic message service Ls
next day delivery to 95% of the US, according to John
Wise, Assistant Postmaster General for Research and De-

velopment. Target date for true operating capability for
a domestic EMS system is 1985.

R£quirements for a domestic electronic message serv-
ice include:

• A potentially favorable financial return - absolutely
no more congressional subsidies;
• No competition with private sectorelements willing
and able to serve public needs. Cooperative e fforts, how-
ever, are acceptable;
• It must be consistent with the broad national policy
for information systems (non-existent as yet);
• The substantial resources required must not be un-
duly borne by today's rate payer.

Approach
The USPS is desperately trying to apply the new,

automated technologies -computers, electronic trails-
mission, and I/0 disciplines - to somehow mitigate the
severe limitations of its physical distribution system,
while concomitantly providing faster, cheaper, more ef-
fic:ent message/information transfer. Despite the fact
that 60% of first class mail stays within 200 miles of its
origin, each piece is handled at least a haLf-dozen times
by different USPS employees.

Indeed, the USPS has already experimented with elec-
tronic message services - running a "fax mail" experi-
ment in six cities in 1974. Results of that program were
mixed, and the service melted into the background. Cur-
rently, the USPS is in a "concept study phase" to ex-
pand the "fax mail" experiment to 40 cities.

ECOM FAX

Also, the UPS is planning to establish an Electronic
Computer Originated Message Service (ECOM). The net-
work will extend across the contiguous US with delivery
provided in all 50 states. ECOM will provide USPS se-
lected Customers that meet volume requirements, and
have the necessary computer capability, a highly reliable,
nationwide service stand ard of 95% two-<lay delivery.
The USPS proposes to provide ECOM to its selected cus-
tomers by using a single contractor who wilI supply the

34

communications switching and transmission segment of 
the service.

ECOM messages in non-hard copy form (magnetic
tape or disk, intelligent terminals, word processors, etc.)
will be accepted by the contractor from USPS customers
for transmission via the contractor's communications

network to 25 serving post offices (SPO's)_The 25 SPO's
have been selected on the basis of postal mail processing
abilities to sen·ice the ZIP Code areas within two postal
delivery days of receipt by the SPO.

Upon receipt at the SPO terminals, the messages will
be printed and enveloped, processed through the normal
mailstream, and delivered by postal employees to postal
custoniers.
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Fig. 1 EMSS Risk Factor Analysis (By Phase).

A PHASED APPROACH

Looking ahead, the USPS is taking a phased approach
to Electronic Message Systems. This involves five phases,
each with di ffurent cost, markel, and technical risk fac-
tom (See Figure 1).

The concept phase, which is now being completed,
includes the following:

• System and service definition and evaluation
• System and service description and architecture
• Service potential
• Resource Projection
• Social, economic, and regulatory impact evaluation.

This phase has required a high technical and market risk,
but relatively little cost (about $10 million).

The second phase - validation - is now proceeding.
It includes:

• Development o f a detailed system design
• Testing and evaluation of the electronic message
svstern

i • Technological concept, design, and specification tests
• Market research

• Development of a multi-city network as a test bed.

The validation phase, scheduled to run for three to four
years, will cost 355-60 million.

The third phase - development -should begin in the
early 80's, with the groundwork for hardware and soft-
ware design having been laid in the eadier stages. This
stage, of course, wilI be very costly, but the technical
and market risks should be substantially decreased, if the
USPS has done its homework previously. Indeed, initia-
tion of the development stage represents a proverbial
point of no return.
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The fourth and fifth phases - production and opera-
Mon - are scheduled to begin by 1985.

How It Will Work

The proposed system would accept electronic input -
generated by facsimile, computer, mag tape, terminals,

elc. - in adding to standard hardcopy letters. Orrce the
letters or messages were input into the system, they
would be "translated" into bit streams and processed by
a computer - perhaps stored - before being electronical-
ly delivered, either to a local Post Office (where they
would be output in hard copy for physical delivery) or
to the recipient's own network connected terminal. The
Post Office "nodes" would be connected via satellite and

wide-band terrestrial links, and message transmission may
include pocket switching.

Utilizing the store-and-forward capabilities in the

computer system, several varieties of priority message
service will be available (from one hour to one day), in
addition to such services as multiple address delivery of
specified messages. The computer will also handle rout-
ing, switching, assembly, error checking, etc
The Technology

Technological assessment is being handled by Arthur
D. Little, and system support by the Naval Electronic
Labs, the Institute of Telecommunications Science, and
the National Bureau of Standards. RCA is coordinating
these efforts, and providing product definition and mar-

ket analysis. The USPS will, however, select prime con-
tractors (based on recommendations), and will manage

and control the system.
For hardware, the USPS is looking for equipment

0 thal will eventually be able to handle ten pages/second.
Pitney-Bowes has developed a paper han[Ding device that

 will accomplish this, and a prototype is currently oper-ating at its Stamford, Connecticut headquarters. Fair-
child is developing a scanner that will manage ten page /
second throughput, while Versateds electrostatic printer
will be interfaced with the Pitney-Bowes equipment to
handle the ten page/second output. The USPS will real-
ize nine patents out of this state-0 f-the-art equipment.

To be sure, this equipment has not yet been integrat-
ed and fully tested. Yet, scaled-down prototypes will be
available to begin the validation and tksting phase next
year (using four pages/second equipment). The central
processor, system software, and some type of "electron-
ie mailbox" for storage have yet to be contracted - but
they are already available in various forms, and require
little specialized development time in comparison to the
printer/scan Iier/?aper-handler.

Tbe equipment for the laboratory demonstration for
the validation phase will be installed in the UPS re-
search lab in Rockville, Maryland, but is expected to
handle only four pages/second for now. Three di fferent
types of distribution will be simulated: between ad-

dresses served by a single Post_QI[j.£Lhabz·a••:1.2£idI£2£2..

using different Post O ffices in the €ame city, and be-
tween addressees using different Post Offices in different
cities. Iased loopback circuits, extending from Rock-
ville to Los Aneeles and New York, and back, will simu-

 late the intercity distribution scheme. Terminals to be
used in the demo will provide facsimile, mag tape, and
printer I/0.

Looking Ahead
The "electronic mailbox" unit w·ill be installed in

Post Office lobbies, and possibly in shopping centers for
hardcopy input. It will also collect the postage, and con-
vert the hardcopy via OCR/fax to a binary format (e.g.,
magnetic tape). This input will be collected (perhaps
"polled" by the USPS central computer) periodically.
Only Post Office lobby units will be used in the valida-
tion experimental phase, which will use six to ten Post
Offices.

Ultimately, the EPS hopes to supply EMSS custom-

ers with a variety of system-compatible terminals for in-
put. This, of course, could raise some regulatory Oak
from tenninal suppbers, although the USPS intends to
make the network accessible (via code converters) to all
popular terminal types. Computer I/O transmission may
also be handled.

Developmental Goals
As a result of the RCA study, the USPS has outlined

 nine key system/senice design parameters that have been
used to develop and to evaluate potential EMSS delivery
"candidates":

, • Message Volume
• Input Conversion Technique
• Ii/O Media and Conversion Devices
• Number of EAISS Stations and Nodal Centers

\ (number of public ttrrninals)
£ | • Depth of EMSS Sort
  • Telecommunications Network Choices (terrest:rial,

• Service and Time (priority - overnight, l.st and 3rd
class)
• Privacy and Security
• Error Rate,Maintainability, and Overall Performance.

Based on these parameters, three "candidate" service
delivery systems have been developed for further study.
These are summarized in Table 1. Currently, candidate
"C" appears to be the most viable. It is interesting to
note that the USPS anticipates most of its volume will
come from hardcopy input, as opposed to electronic.
(This is a valid assump6on. Why should terminal users

go through the USPS when they cain send messages di-
rectly?) No EFTS has been planned as yet.

An aly sis
The USPS has mapped out an elaborate system for

EMSS that looks fantastic on paper; there is no doubt
that the Postal Service has to step into the electronic age

TABLE 1

ANNUAL

VOLUME-

OUT-PlJT IN

CANDIDATE BILLIONS

SUMMARY OF USPS EMSS CANDIDATE PARAMETERS

NUMBER OF NUMBER OF COST

FULL 1/0 PUBLIC PER TOTAL

PROCESSING INPUT 1,000 INVESTMENT

STATIONS TERMINALS STAFF MESSAGES (INMILLIONS)1

OPERATING

COSTS

(INMILLIONS)'

A 19.8 150 1,986 9,177 S26 Sl,375 S381

8 22 360 6,225 9,506 29 1,913 442

C 24.1 87 7,114 3,942 18 1,590 285

1 Hardware, facility, engineering

1 Manpower, maintenance, consumables. energy. transm,ssion channels
Source; USPS
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for message deliver/. but the problems it faces ate far
more complex than simply deve.loping a fancy electronic
message system with stale-0 f-lhe-art technology. First of
all, it is rather naive to assume that the USPS will be able
to make substantial CUES in its labor force. In addition,

there are all sorts of regulatory and social problems to
be worked out, as well as utilization dimensions.

On the regulatory side, the USPS and the Postal Corn-
mission will definitely have a tete-a-tele with the FCC
regarding the extent to which the USPS can offer and/or
monopolize electronic message services. Indeed, the Post-
al Service Act of 1977 - HR 7700 - in its unamended

form, could have given the USPS a mandate to expand
its services throughout the communications industry.

Moreover, the bill called for the USPS to "develop
systems for electronic transfer of messages," by spending
"at least 2% of yearly USPS revenues by 1980." This
could have amounted to $300 million by 1980! Under
pressure from the Computer aad Communications Indus-
try Association (CCIA) and the Van Deerlin Communica-
tions Subcommittee, some of these provisions have been
amended, others deleted. Nonetheless, the USPS's pro-
posed EMSS sys[em creates some complex policy issues
concerning competition and regulation.
When does an electronic message become a letter?

According to the Private Express Statutes, an elec-
tmnic message sent to a person or specific address is not
a letter... until it becomes a tangible object. Therefore,
when or if the message is output as a hardcopy, that
could, depending on the message and means of deuvery,
be construed as a letter - and become subject to Private
Express Statutes and regulations.
What does this mean?

Could the USPS gain a monopoly over electronic
mail? Should it have a monopoly over such service?
Should it be allowed to develop and market terminal
and switching equipment? These are some of the tough
questions that must be answered over the next couple df
years. There is, however, no question that the USPS's

£-
datecor-n-

proposed DiSS will definitely impact carrier revenues
(particularly ATLT's and the IRC'sh since the USPS will
be buying at a bulk discount. These carriers now handle
virtually all of the electronic message traffic.

Besides, the carriers (specialized and value-added)
may offer better services than the USPS. AT&'I"s Bell 
Data Network/Advanced Communication Service (BDN/
ACS) promises to offer terminal users an excellent chan-
nel for electronic messages. The network will include in-
telligent switching, code conversion, error correction,
and possibly even encryption - the same sorts of things
that the USPS is looking to provide. Will the USPS go
into the carrier business against AT&'I'? What will the
government have to say? Who's going to pick up the
pieces. . .of mail?

A Also, terminal vendors will be scrambling to get on
 the USPS "preferred" list. Those who aren't will put up
la vociferous volley that is sure to end up in the courts.
Moreover, from a growth and development perspective,
the electronics industry has done tremendously well for
itself with a minimum of government interruption. It
would seem likely, based on past performance, that a
government policy of direct participation in electronic
mail and messaging services would bode ill, at best, for
successful propagation and efficient utilization. To be
sure, why should business terminal users with access to
communications, pay the USPS to "massage" their mes-
sages? What may happen is that the government will
"tax" private electronic mail networks and message serv.
ices to subsidize and encourage use of the USPS service.

Finally, we must consider whether the USPS wii] be
able to sell its ambitious program to consumers. Frankly,
given the recent past of the USPS, we doubt that busi-
ness will buy it. . .unless it is forced to do so through
government intervention/regulation. The home market is
too small to worry about. Besides, by the time the USPS
gets its act together, inexpensive hybrid fax/OCR/termi-
nal devices will be available for home use - and commu-
nicate either through cable TV, or via phone lines.

Facsimile Electronic Mail
- Xerox, the copier king, will likely introduce two new

facsimile models before the end of 1978 - a two minute

desktop unit that will lease for about 690/month, and a
subminute analog unit that willlease for $350/month.

Xerox, which still holds over 50% of the installed fac-
similes, has not introduced a new unit for a few years
now: In the meantime, the rnarket and the competition
have changed significantly...to the point where Xer-
ox's entire line of fax machines is no longer price
competitive.

At the high-end of the market, Xerox presently of-
fers only the TC 200 (a 2-minute unit) to compete with
sub-minute machines from Rapicom, Panafax, 3M,
Graphic Sciences, et al. And Xerox's 2-minute unit is too
high-priced for today's 2-minute market place.

THE COMPETITION

Qwip
Qwip has introduced its 2- and 3-minute unit that

leases for $65/month. Resolution is fair - 78x96 lines/
inch at 2 minutes, 96x96 at 3 minutes. The Qwip 2 has

- an interrupt feature, but it is not compatjble with the
earlier Qwip models (1000 and 1200). It does, however,
con form to CCI'IT Class II standards.

Qwip will also be introducing an automatic receive
unit by the first quarter of 1979. Later in 1979, or in
early 1980, it will offer a sub-minute entry and a store-
and-forward broad easter.
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Qwip 2 from Qwip.

There is little doubt that Qwip is now interested in
selling the large user ana large nalional accounts, as op-
posed to simply peddling to the "33 million small busi-
nesses with telephones." It is also apparent that Qwip

still has every intention of increasing its 12%share of the
facsimile market... even if it has to spend 0.001% of
Exxor.'s money to do it. Presently, Qwip has a negative
cash flow approximaling $10 million peryear.*

* According to Howard Anderson, president, The
Yankee Group, who tracks the company.
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Flapicom
Alias Rapifax and Dacom, both owned by Ricoh;

they have now' combined inlo Rapicom. Although the
Rapicom 100 is five years old, it is a good dependable
machine, and it hasn't faced any serious competition in
the high-speed fax market until recently... and now
there's 3M, Panafax, and Graphic Sciences on the door-
stop, with Xerox, Qwip, and possibly IBM looming at the
backdoor.

Last year, Rapicom introduced the System 50 -afax
controller that can automatically dial up to 50 locations.
At this year's ICA show in May, the firm unveiled its
Rapicom 650- a facsimile message switching system
that can be interfaced into existing message switching·
networks... and enable true store-and-forward facsim-

ile switching. The Rapicom 650 consists of a Rapicom
150 (old Dacom unit with a few changes) facsimile, a
650 fax controller, an inexpensive keyboard/printer, and
a great deal of software. The 650 will communicate with
message switches in bisynchronous, HDLC, or SDLC
protocols. For large users, it should be well worth the
$15,000-$20,000 purchase price.

Rapicom is also developing a four-second fax rna-
chine with a new MI'U and faster coding algorithms that
will operate at 56 kbps. It will be aimed at SBS and pri-
vate microwave users.

Graphic Sciences
This Burroughs subsidiary has always had a large fae-

simile product line that has done moderately well in the
market place, but the firm had fallen off somewhat in
recent years. Earlier this year, however, GSI introduced a
complementary line of sub-2-minute facsimile units that
fit into its DEXNET facsimile network.

The DEX 1100 is a 2,3,4,and 6-minute "desktop"
unit that comes in three models, all of which are trans-
ceivers that can communicate with other DEX modeis.

COMPRESSI

Because facsimile is essentially a "dot.reader" - the
Iscanner "sees" the page as a matrix that can vary from
67 x76 "lines" or "dots" per inch to a 200 x 200 dots/
inch (nearly letter quality) or even higher, if more reso-
lution is desired - that transmits -black" or "white" as
it scans the page, it is obvious why fax transmission takes
so long. That is. with reasonable resolution - e.g., 100
x 100 -a standard (81,&" x 11") fax-read page will have
nearly one million bits to transmit, plus formatting, code,
and digital-analog-digital bits; and since most fax ma-
chines operate over 2400 bps lines, a page requires
around six minutes.

Thus, it is not the speed of the scanner that is slowing
down the fax, but the transmission speed. This, of
course, will be ameliorated with the availability of rea-
sonably priced wide bandwidth transmission media. But
in the meantinie, fax manufacturers have mitigated this
problem by developing techniques to "compress" the in-
forniation ("bits") that is scanned before it is transmit-
ted. That is, most of the information on a page is redun-
dant - primarily white space - so compression algo-
n thms transmit only the first and the last "white" or"black" bit in any sequence of white or black space.
These techniques make transmissiond,ENUimes more
efficient, depending on the exact algdmlfm-u-tilized. Vir-
tually all high-speed fax machines use some type of
"compression coding". Manufacturers are constantly on
the lookout for better coding algorithms that will furth-
er cut the speed of their facsimiles.

One solution that has R&D people drooling is the
prospect of an optical character reader (OCR) - facsim-
ile hybrid. Since an OCR "recognizes" scanned charac-
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The 1100 leases for $62/month. Some of the units com-
ply Wth CCI'IT standards.

The DEX 5100 is a 30-second/page unit with a num-
ber of features, including full duplex,auto dial, and
automatic receive/send. It can, however, be slowed down
to communicate with other DEX machines, such as the

4100 2-minute "mailroom unit" and the 1100's.
Thus, user·s carl establish true facsimile networks

around the 5100, using the cheaper 1100's in remote ]0-
cations, as well as any olher DEX family members. This
represents the first such facsimile network approach by
a manufacturer.

GSI has all but abandoned it's slower speed DEX 1
units, even though there are a numberstill in the field.
The firm is betting that the new "slow speed" facsimile
stan dard is going to be 2 minutes. Qwip agrees, and
seemingly, so does Xerox. We too concur.

Pan afax

This partnership between Matsushita (5 1%) and Vis-
ual Sciences (49%) has already done quite well this year
marketing its MV1200 - a 2,3,4, and 6 minute machine
that matches CCITT standards, and rents for 670/month
pius meter charge (probably $85/month).

Panafax's really hot unit - the UF 20, a 20-second
machine - has not yet been delivered, although there
should be shipments within 90 days. Another subminute
unit, the UF 320, which ieases for 3275/month plus me-
ter charge, should also be available soon.

Portending the future at the 1CA show, Panafax also
demonstrated the Model 2200 (prototype) - a 20-sec-
ond digital machine with a built-in broadcaster that can
send documents to 25 selected locations. The 2200 also

has olher "goodies", but its cost - $500/month - may
severely limit its market appeal.

Also on hand was Panafax's desktop subminute unit -
Model 7000 - which can handle four different speeds,

AND OCR-FAX

ters, and transmits them in 8-bit "bytes", a page requires
only 5,000-6,000 "bits" for transmission (about 2 see-
onds on a 4,800 bps line). Moreover, the output is much
"cleaner" using OCR. Since most fax transmissions in-
volve text, OCR is an obvious soludon.

Tbe problem is that current technology is limited.
Reasonably priced ($15,000) machines can read only a
handful o f specialized fonts. There are OCR machines,
such as the one Fairchild is developing for the USPS and

< an REI device that can read almost any font - but theycost over a few million dollars. This situation is rapidly
improving, since "recognizing" more fonts is a function
of using larger and faster, but cheaper memories and
processors in the OCR device - and these developments
are occurring even as we speak.

Stewart Warner's $20,000 OCR-fax device that was
announced last year was heralded as a fantastic break-
through, but a real-world model has yet to see the light
of day; it may likely never be available from that com-
pany. Industry experts to whom we have spoken indi-
cate that such a machine (a true OCR-fax hybrid that
can handle any type of font) at that price is not feasible
today. There is, however. no doubt that some type of
OCR-fax device will be the source document transmis-
sion terminal of the future. We think that by the mid-
1980's, such units should be commercially available, and
by the 1990's, OCR-fax "type" terminals will be fully
integrated with CRT/keyboards and non-impact printers
. . . as pal of an individual's completely interactive, in-
telligent work station. For the present, however, we
must work with the "fax" that is (are) available, and bet-
ter data compression is the name of the game.
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ahd would lease for S175/month + meter (figure on
6250-275/month). This impressive little box uses plain
paper and inkjet printing, as well as a new compression
algonthm. It is, however, not yet available in the US.

We have heard from a reliable source, that ilatushita
(renowned for its conservatism) may be having some sec-

ond thoughts about marketing in the US... spending
another 540+ million in development before seeing any
profits. Also, the yen's recent revaluation against the
dollar (195 yen/dollar) puts a squeeze on Panafax prictfs,
which are based on 230 yen/dollar.
Compression Labs

N Compression Labs has developed a highly efficient,

unique coding algorithm; its post-recognition processor"recognizes" (by referring to its memory) repetitive pat-
terns as they reappear on a given page. Tlie device then
transmits only the patterns (which can, like characters,
be defined by a handful of "bits"), thus substantially re-
ducing communication time - and line charges. The
Compression Labs device, which is currently being mar-
keted as an add-on "black box" called FAX-COMP, is in

a sense, a "learning" Optical Character/Pattern Recogni-
tion niachine.

The FAX-COMP can reduce a six-minute/page trans-
mission to under 30 seconds. The basic unit includes a

telephone handset, a 4-prong telephone system plug, a

12-key Touchtone numeric pad, 3 pages of storages,
2,400 bps modem, automatic dialing, et al. Options in-
clude a 9,600 bps modem, a floppy disk with 10 pages
of storage, store-out forward messaging, remote site poll-
ing, and I,ED display. :

It costs $4,500, and can be interfaced to Xerox 410

and 400, or Qwip 1200 facsimiles; optional interfaces
are also available for GSI, 3M, and Xerox 200 machines.
Of course, a FAX-COMP is needed at both ends of the
transmission. The device will certainly extend the life of
these four and six minute machines (unobsolete them).

Compression Labs is presently developing its own fae-
simile m.achine.

3M

The Express 9600 is alive and well, and actually
working on 9600 bps, untreated lines, although it often
has to drop down to 7200 bps to get clear. This 20-sec-
ond/page digital unit has three major drawbacks: strict-
ly mediocre resolution (100 x 100) that can't be im-
proved because the scanner can't slow down to "see"
more; incompatibility with other 3M machines (again,
can't slow down to meet them); no "go to the next ad-
dress" proiision if for some reason there's a transmission
shutdown iii the automatic send/receive mode.

Telautograph
An old hand at facsimile and "electronic writing in-

struments" which has been somewhat reticent in recent

years, Telautograph will soon announce a one minute an-
alog machine (meeting CCITT standards) with a true
thermal printer... for under $150. Hitachi is known to

datacom,
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have developed a similar machine. In fact, there could be

some licensing or distribution agreements between Hit-
achi and Telautograph. Question: Has Telautograph
solved the heat building problem in the thermal head?
If so, this unit should "heat up" the fax competition,
assuming Telautograph can find some way to market and
service the machine. It'11 be a little different than selling
"electronic pens".

IBM

With product life cycles aimed al five to ten years,

and an enormous R&D staff, IBM has to do something
in the "in-between" time. The Research Triangle down
in North Carolina has developed a prot·Qtveth,[22:£-
ond fax machine that it uses to communicate (via wide-
bandhoto-New-York= This speed is no great feat at
wide bandwidths... but IBM's toying with fax is defi-
nitely significant. Indeed, "toying" may be the wrong
word. IBM has reportedly retooled some of the Copier l's
it has laying around with fibre optical tubes... and
turned them into Non-Impact Printers'. These, in fact,

may be the "receivers" for the 3-second fax machines,
among other possibilities. ·

We think that IBM is still trying to ascertain the po-
tential size of the fax market before entering. The Ar-
monk giant has a propensity for only choosing BIG mar-
kets that it can dominate. We have heard, however, that
an IBM fax machine (or two) is being "BETA" tested
out there somewhere ... maybe Can ada.

By the way, what might IBM want with 30,000 of
'Paradyne's 9600 and 4800 bps modems... over the
next three years?

The Future

We know of a few manufacturers. NEC and OKI

among them, which are developing fax/CRT prototype
systems that will enable interterminal transmission. Af-
ter all, a roster scanner does "play" with dots.

rf
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Computer-Based Message Systems
THE MARKET

The market for Computer-Based Message Systems
(CBMS) today is tiny, but it will shortly become the fast-
est growing area of electronic mail for two specific rea-
sons. For one, CBMS is more user-oriented than tradi-
tional electronic mail services and is fa]· more productiue.
For another, the announcement of AT&T's Bell Data

Network will enable the widespread use of Computer-
Based Message Systems with a minimum of problems.

42

Let us try to defend these two statements.

What Is A Computer-Based Message System and Why
Is Ita Special Form O f Electronic Mail?

A true Computer-Based Message System is a special

 eliminates or at least reduces the need for paper files.
form of electronic mail because it allows the user to ac-

cess incoming messages at his/her convenience, to dis-
pose of them electronically, and to file or pass them
along as he sees fit. It leaves a perfect audit trail, and

44)•

TELECOMMUNICATIONS



1 42' ELECTRONIC MAIL i oat acorn
7

How does such .1 system increase efficiency? And how is
this efficiency measured? What are the impediments to
a Computer Based Message Systems environment?

Advantages. It allows people to handle some 30
pieces of routine correspondence in as little as an hour.
This compares with the ability to make some 5-6 tele-
phone calls in that time, hoid perhaps one meeting face
to face, and write perhaps three letters. It also allows
managers to use NON-SIMULTANEOUS TIME to solve
non-simultaneous problems instead of real time.

It puts problems into perspective. Problems can be
handled relative to their importance, and during a speci·
fic period set aside for problem solving.

A CBMS allows for interruption-free periods. Psychol-
ogists claim that we work best wben we have some peri-
od (45 minutes - one hour) of uninterrupted time where
we can concentrate on the task at hand. This is an anom-

aly in the modem office. The telephone is a constant in-
terrupter. If an executive is "out" then those pink call-
back slips pile up like so many pancakes. When calls are
finally returned they often go to empty offices or to of-
Gices where the other party is in meetings or is unavail-
able. In short, "telephone tag."

Users on a CBMS find that the number of incoming
phone calls significantly decrease. They find that almost
every day is like the working Saturday when "I got an
unbelievable amount of work done."

Disadvantages. To begin with, a CBMS really works
best when the originator keys in inquiries and responses.
Today's executives are not; excited by this prospect. To
say the least, neither are managers, especially women

managers. Most executives really are reluctant to have
"keyboards" or•'computer krminals" in their offices.
They regard the terminal as degrading, and resist the in-

l
trusion o f such a bulky, ugly device into their plush
quarters. There is however, a marked difference between
executive attitudes relative to their age and to their in-
dustry-orientation. Younger executives are more likely
to use such a terminal than older executives. Firms
which are into automation and whose executives and

managers are accustomed to keyboards are more willing
to implement such a system. Examples: Digital Equip-
ment Corporation, NCR, LBM, Bell Northern Research.

If we view management as aiFFETITasnaperrnange,
CBMS may work best in the middle third, roughly com-
parable to middle management. From the software/hard-
ware point o f view, this is even more attractive as a mar-
ket than "top management", if only because the poten
tial is greater for terminal placement.

TYPICAL SCENARIO FOR IELEMENTATION

Many companies use the following scenario in imple-
menting an electronic mail system:

• Establish a task force to investigate the needs and
uses of an electronic mailbox system.
• The task force makes a recommendation for a trial

test with off-the-shel f software, which is contracted for

by an outside vendor (Computer Corporation of America
i Compuserve, Scientific Time Sharing, Tymnet, etc).
2• Management agrees and trial system goes up with a

small, predefined group of less than 25 subscribers.
• Trial period concludes. Additional modifications and
additional subscribers are added to subsequent trials.
In-house task force monitors use very carefully.
• Trial period gives way to decision. Should the com-
pany proceed full stiarn ahead? If so, who will pay for
its use?

• Free users face choice. If they loved the system when

it was free. will they love it when it costs? Users must
decide and put it into the budgel.

At this point, most experiments are getting knocked
down.

Most o f the other costs - internal mail, telephone,

etc. - are usually not costed back to the using depart-
ment. They are part of corporate overhead and are billed
according to some formula (number of employees, num-
ber of square feet, etc.). But CBMS's are very identifia-
ble; costs come in each and every month, and users gel
no adjustment or relief from the internal mail costs.
They must pay the full cost, if they want it, of an elec-
tronic mail system.

COST/MESSAGE FOR CBMS

What are those costs? For an off-the-shelf system, ex-
cluding terminals, the costs run some SO.75 - Sl.00/mes-
sage. Assuming $0.75/message, the average user will
transmit some 15-20 messages per day (Sll.25 - S15.00)
or $2500+/yeariemployee. Most firms that we survey use
a cost of 61500/year/subscriber as a minimum.

Furthe'r assuminT-5 middle management level at the
630,000 level, the CB>·IS represents a cost of 5-8% of in-
dividual payroll. Management asks, "Do we really get an
increase in e fficiency of 5-8% better?" The users answer:
"Yes, we are easily that much more efficient, but you
shouldn't even look at this cost because it replaces other
costs -secretarial time, telephone, postage, filing. Even
more important, it gives us better information faster. lt
helps you and us to run the company better." Manage-
ment's answer is succinct: "Prove it."

This is difficult. Even if they wish to pay for the sys-
tem out of their budget, this option is not always open

. to users. In effect, they're asking management to make a
leap of faith. Management tells departments to limit
their capital appropriations for the coming year, and the
Computer Based Message System is ripe to be cut.

THE SPAN OF CONTROL ARGUMENT

The best argument that the user has is not savings in
secretarial time, paper, filing cost, telephone expenses,
or even his own increased productivity, but in increased
span of control. This Citibank hypothesis is that a com-
pany needs fewer executives to perform supervisory
tasks. That is, a reduced number of people carl, with the
aid of electronics, perform the necessary work, thereby
increasing the span of control. In Citibank, the present
span o f control is seven subordinates for eadi supervisor.
The company today has 49,000 employees. With normal
growth, that figure will reach 55,000 in five or six years.
If the span o f control could be increased to 8:1 or 9:1,
there would be no need for additional executives, and
the savings would approach some 6150,000,000, accord-
ing to Citibank.

Of course, these numbers border on the absurd. But if

Citibank could cut its expected middle management
hires by 1,000, this alone would result in a savings o f
$25,000,000. The cost of such savings: approximately
$10,000,000.(Having 4000 executives on an electronic
mail system at 62000 each plus 62 million software and
supervision cost = 610 million). Although this is a blue
sky analysis, a savings of potentially some 615,000,000
is enough for top management to investigate the least
possibility that such a scheme might have merit.

The real question: Is it possible to reduce the number

of managers, increase the span of control and continue
to run a well managed company?

In short, no one knows.
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In the past. executives wrote all their memos them-
seives in longhand. This was replaced by the secretary
and the typewriter. As secretariffi dig_Lation.unituuld- 1
electl£*11:Dew.ilers-tygrain¥-WBre pervasive, a curious ,/ 6

)pened. The aniount o f writtknmatfriaL-in-
,eome.rioUX...And-with-thd-Uvent of reliable
ppotocopying, the reliction-problic--

evaporated - andtumed.intod:g.ading-pie·blerrQ-21,ni
problem, and pli?sponst.pioblern. uo executives manage
*LUrroddybhS{T€'5roffice automation? Probably
not. Do they manage better today because of comput-
ers? In some cases, definitely yes: in others, maybe.

At present, Citibank has backed off from its lofty and
widely publicized goals. For one thing, earnings were
down last year and Citibank management is heil-bent to
regain its growth lead over Bank of America. For anoth-
er, Citibank's management feels that perhaps it should
curtail some of the effort and spending which was going
into this project.

The idea may be sound even if the most visible exper-
iments and experimentors aren't. Several officials in The
Office of The White House are evaluating CBMS now, al·
though not for span of control reasons.

Assuming that the hypothesis is true: that with ad-
vanced automation techniques in The Office (primarily a
CBMS and some teleconferencing, etc.). it would be pos-
sible to run a tight organization with less people, and to
do it well; how could one test the hypothesis ?

The first step: lo begin increasing the workload and
simultaneously bring in new office autornation solutions.
If an executive or a manager isn't pushed to find a new
solution, it is unlikely that he will.

l'he most immediate reaction by most managers to an
increased workioad will be to step up their traditional
modes of behavior. They will try to handle more with
the same methods previously used to handle less. They
will attempt to begin earlier, stay later, and accomplish
during the day. Using this approach, they will be only
moderately successful. Going from managing seven exec-
utives to nine executives is an increase of almost 309&

And we are not talking about just one manager. At each
level, managers will have to supervise more subordinates;
this will be true throughout the organization.

Within six months, it will occurto our fictitious exec-

utive that two things are happening. Forone, he is going
to be judged on how well he can cope with this increased
workload and how well the people he manages can cope
with this increased workload. In short, even i f he is sue-
cessful, his promotion may depend on how well the peo-
pie he manages cope.

The second thing: the manager needs a new style and
method of management i f all this is going to work. At

this point, he will begin to use some of the management 
tools which he has avoided to this time like the plague.
He will have given up on parts of the old system and be-
gun to rely on the new technology. He will realize that
the morning "get together" in his office is an extrava-
gant vestige of past practices, and thal his subordinates
cannot afford this kind of waste unless it is a special oc-
casion. He wiil begin to utilize CBMS to insure that ev-
eryone is informed of his intentions without having to
hold a general meeting. He will also begin to insist that if
these new tools are good enough for him, they are good
enough for his people.

Before we get carried away with this blue sky think-
ing, let us say that without some motivation to make
this happen, it won't. Managers are like the rest of us;

L -1

cat,z om

they get their enjoyment more from interaction than_81-
ing desks. The theory of goal congruence says that when
ami?GBer is faced with a decision of doing what is good
for his company or with what is good for himself, he will
invariably choose the solution which is best for him. Top
company management today spends some 80% of their
time in communications. Middle managemEE-spends
some 603.Man agement is judged on many things; the
ability to use office aulomation equipment lo become
more productive ks not one of them. Managers get ahead
in their companies by good politicing and by keeping
their programs on course. In e ffect, managers don't man-
age at ail - they control things. The short-term prospects
are not good.

But the long-term prospects are better. All in all, com-
panies are in the same business - making money. If one
company in an industry finds an innovation that allows
it to run better and leaner, it should be able to grab more
of a market share, run higher profits, hire more capable
executives and far outdistance its competition. That is,
in theory.

In actuality, a firm needs (and an individual needs)
more of a push. The push may come from bold and sue-
cessful action of a competitor or from the realization
that the use of these tools may further personal
advancement.

This is where we stand today. CBMS's are expensive,
but powerful. There is no question that they propi(ie the
ultimate in immediate message transfer.

The question is, "Are they worth the cost?"

CURRENT CBMS USERS

A number of firms think that perhaps the answer to
costing is yes, and are willing to investigate this concept
on an experimental, or limited basis: Citibank, Digital
Equipment Corporation, Shell Canada, General Motors,
IBM, Bank of America, Hewlett Packard, The Arpanet,
The Department of Energy, The Department of the
Army, Honeywell, General Electric, and some 22 more
firms that we keep track of at 'Ihe Yankee Group.

The market today has less than 5000 terminals dedi-
cated to electronic mail, Computer Based Message Sys-
tems variety.

We expect this market to grow by at least 1 00% dur-
int; the next three years, as the original experiments take
root and expand and other companies begin their
experiments. ,

The table beiow reflects not only public access sys-
tems but also private intracompany networks. A com-
pany with only a reasonable number of subscribers on an
electronic mail system would be foolish to develop its

orlizbat-ii-QmmilmLall*-a¥*Uable...ah.Ld-sui-t its needs.
1owever, once the number of subscribers goes beyohy--1-

100, the costs of going outside are beyond reasonable· _3
--Jmputer-Based Message byste,1-6 2

1978-1983 '.

r i
-·, Ck.

Number of Computer.
.

Year Based Messaoe Terminals N umber of Mesgqes

1978 5,000 - 18,000,000 1
'1979 10,000 40.000,000 :

1980 19,000 79,000,000 . 3
1981 36,000 . 1 50,000,000 . '

: 1982 ' - ./--65,000 .p .V· O 275,000,000 1
{The Yankee Group) - .2-· ·Fr' ''F.5.--4-.f .........• · ;
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The costs break down as follows:

From an outside vendor-
Charge per message: S.70-$.75
His costs:

Computer cost/message: S. 20
Communications cost/message: 6.10
Overhead, file update: $.05

Gross Profit per message $.35-6.40

These costs are essentially the same for a large user
who wants to go on his own. The only problem is the
software package, that's expensive.

But a number o f firms will lease their so ftware for the

payment of a one-time fee plus yearly maintenance.
CCA's are 640,000. Stiff but not ridiculous. Suppose a
company has 200 users sending 3600 messages peryear
at $.70/message = 6504,000. If it can essentially cut that
cost in half with a payment of $40,000, this is a cost-ef-
fective decision. Also a larger firm can run its computer-
based message system from is existing computer nodes,
capacity permitting.

As an industry, the Computer-Based Message Senices
Market is in its infancy..£22,uservihas set up a new
subsidiary, Plexus Corporation, to begin marketing its
version (InfS'Rex). COmpuserve already has over 700
subscribers on its system, including General Motons
(400) and NCR (200). Computer Corporation of Amer-
ica has about 200 subscribers and four accounts. Typical
account: Shell Canada, On'Pyme (Tymnet) about twice
that; same for Umex. Scientific Time Sharing is dicker-
ing with the FCC about its status. Telenet has its Tele-
mail system which really isn't being commercially mar-
keted yet, but will be shortly.

POTENTIAL SUPPLIERS

Who is interested in this market? Virtually every-
body. Exma:L,2't into this market because its users on
TYMSHARE (time sharing) were inputting electronic
messages at one location and outputting at another. Two
years ago it made the decision to become a common car-
her because it realized that it was really in that business,
and didn't want to run afoul of the FCC. Compuserve
spun off this company, thereby giving it the opportunity
to become a common carrier at a later date.

One compariy which has only toyed w·ith the.idea o f
becoming a common carrier is General Electric. General-
Electric Timesharing is the larg 4 in the counlry. GE
has access ports in over 500 cities (Tymnet in about --
190). General Electric is well aware that some of its/

users are using timesharing now as a cheap way to send
electronic mailbox messages (albeit illegally). It recog-
nizes this opportunily as a potential market opportunity,
but it also realizes that its timesharing networking is
really quile dumb by current standards, and requires
some technical upgrading. General Electric's situation is
this: If it entered the "electronic mailbox" market, it
would have to become a full fledged Value-Added Car-
rier. If GE did become a Value-Added Carrier, who
would its customers be?

Obviously the first customer wouId be GE Timeshar-
ing. In effect, it would be at "breakeven" from Day One.
Secondly, GE would be able to convert a number of its
existing timesharing customers to its Value-Added Ser,-
ices (such as electronic mail) from the very beginning,
because these customers are using the system for this
now. Thircily, because of its access in so many cities, GE

datocon,7

would have ir;.-ne#:ati· advantages forusers trying to
find the right Value-Added Net.

Who else is interested in this market? Well, AT&T for

another. AT&T's major problem is finding highTFERU-
able senices b make up for all the lower rates it must
charge for regulatory/political reasons.

If one looks at the AT&T income statement, one sees
that of the 636 Billion in income, some Sll Billion is
revenue to AT&T Itng Lines. This is the most profitable
part of AT&T and the one, if the truth be known, that
supports the entire shooting match. Of that $11 Billion,
:34 Billion is Business Interstate Message Toll Service,
61.4 Billion is WATS (a business service), and 61.6 Bib
lion is Private Line (business service also). The remaining
$4 Billion is residence message toli service.

In short, business is Lhe major customer of AT&T
Long Lines. And it is directly at the heart of this busi-
ness interstate market that AT&T's major competition is
aiming - MCI (voiced), Southern Pacific Communica-
tions (voiced, low-speed data, facsimile), and even Satel-
lite Business Systems (voice, data, image).

Not to be forgotten i szr. VIT has received approval
for the COMPAK service (facsimile and keyboard termi-
nals). Each of these services bypasses AT&T Long Lines
In short, they neatly excise the most lucrative part of
AT&T's revenues.

Furthermore, these competitive services ultimately
weaken local telephone companies, because a dispropor-
tionate amount of interstate call revenues goes back to

, the individual telephone companies through something
called separations. This is not an insignificant number;
some independent Lelephone companies (there are some
1600 of them nationwide, the largest being the various
GTE companies, United Tel, Rochester Telephone, etc.),
receive as much as 60% of their total revenue from sepa.
ration. The Bell Operating Telephone Companies (New
Jersey Bell, Ohio Bell, Bell of Pennsylvania, etc. - 23 in
all), have similar revenue scales.

It is not an understatement to say that the local tele-
phone companies and the Bell Operating Telephone
Companies are loss leaders and that the real money is
made in long-distance telephony - a fact that AT&T's
competitors are well aware of. And one of the main sell-
ingpoints of not only Lhe other carriers, but the new
Value-Added Carriers, is electronic mail services. Besides
Southern Pacific, ITI' Domestic Transmission Services,
Satellite Business Systems, Western Union, etc. offering
such service, the Value-Added Carriers will, and are of-
fering electronic mail senices (Telenet, Tymnel, Graph-
net).

These Value-Added Carriers have no loyalty to Bell.
They can put their requirements up for bid and avoid
the Bell System wherever they have a more competitive
bid, using Bell only where there is no alternative.

Long Lines is under intense fire. As AT&T looks at
the market for Computer Based Message Senices, Value-
Added Nets, etc., it sees a highly lucrative opportunity,
one that is more profitable than the local telephone ex-
change business, and one which can produce a substan-
Mal premium over service cost.

Enter Advanced Communications System (ACS). One
of the more obvious applications for this Value-Added
Net is Electronic Mail because the senice will include

message routing and message rerouting and there will be
buffering within the syst.em.

We don't want to make ACS sound like it is an exclu-

sive electronic mail service. It isn't. It's designed primar-
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ily for mid-sized, and even large users. How will users use

ACS? Basically they will be abie, at a lower level, to per-
formsome o f the functions now done by their front
ends, multiplexors, concentntors, and remote concen-
trators.

It will enable the user to do error checking, network

control, speed and code conversion, message routing and
rerouting. It will give the user a degree of control, ex-
pandability, flexibility, and transparency that is not now
possible at a reasonable price.

The impact for Electronic Mail? Quite a bit. Bell is
providing the framework for advanced Computer Com-
municadons Message Systems. Although we doubt that
the Bell software packages will be as sophisticated as
some of the software packages now available, these will
evolve as users gain experience with the network and de-
mand more functions and applications. The ability to
offer these products is limited only by the decision to

(2334
put software sped.alists on the project.

We believe that the inclusion of Bell in the value-add-

ed business in general, and the electronic mail business in
particular is not a forgone conclusion. Each and even'
provider of electronic mail services, value-added services,
and compeling EDP firms will squeal like a stuck pig
when Bell introduces the Advanced Communications

System. But it is our opinion that Bell will be able to en-
ter this market, although the regulatory flight may take
three years.

In summary, the Bell System is interested in Electron-
ic Mail because it provides AT&T Mith a highly profitable
service with only a small increase in fixed costs. It allows
AT&T access to a new growth market (necessary with
the number of new phones only growing at 4%/year) and
it provides it with a better chance to cash in on the pro f-
itable portion o f data communications-high value data
services.

Communicating Word Processors

DALE KUTNICK

The Yankee Group

Most manufacturers now offer some type o f commu-
nications facility on their fastest machines (either as an
option or as part of the system). Some Communicating
Word Processors (CWP's) are highly advanced and flexi-
ble and can also communicate with compatible main-

frame computers, terminals, Telexes, TWX's, photocom-
positors, and other CWP's. Some models offer unattend-
ed reception with stack feeders; a few sophisticated
shared logic systems also offer store-and-forward "elee-
tronie mail". A number of·display-type WP's offer CRT-
to-CRT communications, so no paper is required. Others
can communicate one document while the operator is
working on another.

CWP's transmit data over phone or microwave lines,
or via satellite at rates that vary (depending on the ma-

-chine) from 60 baud to 9600 baud, although most trans-
missions occur at 1200, 2400, or 4800 baud. A full page
can be transinizted in 6-8 seconds. Modems are required
at both ends unless a digital line is being used... not
muny of those are around today. CWP's can also be used
to enter material into a pholocompositor, and in the
near future, they will be able to sendireceive information
from centralized micrographics files.

CWP's wiil be an integral part of any electronic mes-
sage system. They offer some distinct advantages over
facsimile. These include:

• Superior speed. This is important because it saves on
telephone line charges. CWP's handle "whole characters",
which can be transmitted ten to twenty times more effi-
dently than facsimile "bits".
• Far superior output quality. Because fax creates let-
ters or images via "dots",letters are not as clear and
crisp as letter-quality typewriters used on CWP's.
• Hard copy may be unnecessary. When using CWP's
material can be sent from tube to tube. Also, double-

handling of generated text is unnecessary.
• Low cost. The communications option alone ona
CWP is relatively small (6500 - S3,500)

• Compatibility. While CWP's can communicate with a
numbero f other terminals, most of today's fax machines
can only communicate with some other fax machines. It

qn

is difficult changing fax "dots" to terminil alpha-
numencs.

GROWTH OF CWP's

In the March issue of The Technical Office (our own

in-house publication), we extensively discussed commu-
nicating word procesors, their applications, utilization,
and mailer and growth potential. We, o f course, are up-
dating our study and recomputing our numbers all of the
time...to correct, or to reinforce our beliefs/estimates.
After careful deliberation, our estimates of CWP's in use
still hold, with only slight upward adjustments - some
13:200 in use at present, 17,300 in use by yearend. Ac-
tual shipments of CWP's, however, are doing even better
than we expected, and we have revised our yearend 1979
forecast from 30,000 to 33,500.

Our other projections, through 1981, should also iii-
crease by aboul 10%, so thatby 1981, we expect that
there will be 138,000 OVP's,or communicating multi-
functional terminals (CMT's), that are also used as WP's
in use. We now estimate that this figure should nearly
double by yearend 1982 ... reaching 263,000 CWP's (or
CMT's) in use. And by yearend 1983, we think there will
be 379,000 CWP's (most of which, by this time, will be
software-loaded CMT's) in use, as the WP/MT population
moves across the 920,000 installed base mark.

The reasons for ourrevisions and great (some say op-
timistic) expectations? To begin with, there have been
some significant developments - in CWP trends and in-
troductions, in user acceptance and interest in CWP, and
in the near-term potential for intelligent digital networks
- over the past few months. The latter is a direct refer-
ence to AT&T's "Advanced Communications Service"

that could become available by late 1979 or early 1980.
. . and go a long way toward curing what has heretofore

been the stumbling block for inter-terminal communica-
tions - incompatibility.

BREAKING THE TOWER OF BABEL

The important CWP trend that has emerged over the
last half year is that the CWP world appears concertedly
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to be going to high-speed bisynchronous "batch" com-
munications (2770,2780,3780) ... and away from the
slower speed 2741 asynchronous communications, which
has seen extensive use on IBM's communicating mag
cards (CMC/ST), on Redaction's Redactor I, on Xerox's
800, earlier Vydecs and Lexitrons, et 01.

This mass migration to bisynch has not been a result

of cooperative e fforts among manufacturers - although
there has been an increasing amount of dialogue when
it's mutually bene ficial (e.g., a user needs to convert
code between two different machines) - but has come
about "de facto" because it is a more efficient way of
transmitting documents. Moreover, bisynch is one of the
main languages of IBM's EDP world (bisynch can be eas-
ily massaged to work with SDLC), which, in itself is a
good reason to adopt it as a standard. And besides. by
using programmable or software loaded microprocessors
as communications controllers, there's no reason why
WP equipment can't support a number of interfaces, such
as ASCII, EBCDIC, Telex/TWX and batch bisynch, as
well as interactive 3270.

And this has begun Lo happen. Virtually all major WP
manufacturers will support at least 2780/3780 bisynch.
IBM's OS/6, Xerox's 850, Vydee, Wang, and Digital
Equipment machines currently do, and Lexitron and
Lanier (AES) intend to by yearend.

THE WORD IS MOVING - ELECTRONICALLY

What this means for the user is that his different ma-

chines will essentially speak the same language, with
slightly different "code" dialects that can be pro-
gramrned out.

For the vendors, compatible CWP's make the hard-
ware more attractive because it is more versatile. For in-

stance, since Wang announced its high-performance 5528
programmable communications processor earlier this
year, more and more users have been takinzthe commu-
nications option. Over 30% of Wang's new orders go out
with communications (and it's shipping 450 keystations
-roughly 110 CPU's - per month). Xerox is including
communications on 15% of its 850 shipments (575 WP's/
month). Vydec is shipping 12% o f its 350 units/month
with the ability to speak. DEC customers are taking com-
munications on almost 50% of their WS 78 orders (which
are running at 90/month). And nearly 15% of IBM's OS/
6's (790 keystations/month) are travelling with commu-
nications.

Moreover, Wang and Xerox CWP (and soon DEC) ma-
chines are fully duplexed - communications is a back-

ground operation, thereby enabling messages to be trans-
mjtted/received while WP operators continue text edit-
ing. This is true electronic mail, because it is nonsimul-
taneous communication. In the future, all communicat-

ing "terminals" will possess this capability. On a WP, it
generally requires at least 24 k-32k o f memory.

Indeed, users are thus riot only accepting commum-

cations, but are demanding at least the availabi:ity of an
interface option...so that they can add "speaking pow-
er" at a later date. Moreover, some sophisticated users
are developing their own applications - using CWP's as
off-line editors for program documentation, COBOL
source code creation and maintenance, et.c.... before
batching up to a 370.

Indeed, il is easier to perform editing OIl a "WP" Wr-
minal than on 3 3270 screen... and besides the former

is off-line! For these users, there is no such thing as a
dedicated WP- only a protean terminal that wears a

I aa / acom

WP skin during the day, and an EDP mask at night.
One firm has Vydecs, Wang 30's and OS/6 talking to

each other und to three 370/168's. Anotheruses a TI

silent 700 as an I/O terminal for a Wang 30.

The CWP message is finally arrhing....
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Texas Instruments Series 700 intelligent terminal.

THE NEXT STEP

The next evolution for distributed networks is direct-

f· ly attributable to microprocessors - fully intelligent,
multifunctional terminals with their own memory, and
communications interfaces are being used for a "shared
system" approach. In the office, these terminals are es-
sentially stand-alone word processors with the ability to

 communicate. But for intra-office communications,
I these units can be interfaced directly (hardwired) to each
| other or to a large computer via a wideband medium

6,111 that enables communications to lake place transparently
- the user neuerrealizes that communications has taken

place. A file on another machine in a different part of
the building (lhat is part of the network. of course) ap-
pears as if it is adjacent. This represents true distributed
processing, and is the forerunner to sophisticated elec-
tr< Drks.

Attached Resource Computer" (ARC),
which was introduced late last year, is an excellent ex-
ample of such a system. A numberof discrete appli·ca-
lions processors (such as word processors, file processors,
small business computers, and even a 370 computer) can
be "hung" on the !Sh-speed dat@bugcoaxial cable) to
transparently share resources at uery nigh speeds. Re-
source Interface Modules (REVI's) act as message switch-
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ers in this mini-ARPANET-t'ype network.
DEC recently introduced a WPS 11 interface that en.

ables WS 78 or WT 78 stand-alcne WP's to share re-

sources (e.g., disk, files,· peripherals) with a PDP11 com-
puter, again at very high speeds. The PDPll can, of
couse, continue to perform other functions (such as
data processing, communications, etc.) with multi-leaving
software.

Wordplex uses a similar linkup to interface its Word-
plex 1 (via coaxial cable) stand-alone WP's to its Word-
plex 7 shared logic (mini-based) system. This, however,
is a communications interface, and is not user transpar-

ent. But, other stand-alone WP's with compatible com-
munications facilities can also be linked to the Wordplex
7 mini (speed is 9600 bps).

ka2--Ci
ry-TUrgy- t,#. •-, Pj

l-, . - 1!i •-.i= -i etu-CJj

...r ) 4Y52*03*91 '-(Aft?:31 'll *i 9
44*,242:

Wordpjex 1 from Dennison.

Lexitron will soon establish a "transparent" cablelink
between its Videotype 1000 WIt (which now have flop-
pies), and parent company Raytheon's FPS 1200 (a pow-
erful intelligent terminal with multileaving and 3270 em-
ulation, as well as other protocols). The IyrS 1200 will
act as a cluster controller in this architecture, and han-
dle DP functions, mass storage, and electronic mail as
well, in addition to communications with mainframes.

;·rv-•,·,tr,-r,Li-en--7.-t
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RaYtheon PTS 1200 Mark Il.

·.ECnew "Wordmachine" uses intelligent terminals
linked Lo a "renovated," multileaved 360 with 500kb of
main memory...to perform sophisticated word process-
ing and electronic mail.

Wang is currently developing a "shared system" ap-
proach that will enable its stand-alone WP's to be linked
to its System 30. This may be announced by the end of
the year. Wang is also working on developing communi-
cations links that will tie its small business computers
into a network with its WP line.

Vydec is developing a shared system approach using a

q4

19

13%

-300

6 _1

catacom

new Z-80-based programmable standalone WP terminal

. . . that will be transparently interfaced to a mini-corn-
puter/controller with 10 or 20 Mb's of Trident disk. The
controller will also act as a message switcher of sorts, en-
abling the terminals to interact with a variety of other
terminals and computers. Vydeds system, which will be
announced by yearend, will give its users: .

• More storage capacity (hard disk)

• More efficient, easier communications, particularly,

with_the-Q=,=hieh-is alm--Z:,8.0-based
/8--The potential to develop an electronic mail nebwork
_using Vydec and Qyx machines -

6.Tore-fIETbl'tr[T[Wiffi a software-loaded terminal) and
less obsolescence risk

• Better system expandability.

Xerox is "Beta Testing" a "shared system" in the fed-
eral government using its new "Alto terminal" (as in

Palo Alto, where it was developed). Itis still quite pro-
prietary, so specific details are sketchy, but the system is
known to include: a high resolution display, keyboard,"
a non-impact printer (xerographic, o f course) that can

6 handle graphics, and a 16-bit mini ...in each "work
station"

 called the Ethernet, which enables 50-kbps communica- ·
Work stations are linked on a coaxial cable data bus ,

tions. The work station/terminals-7Zur of which are in-
stalled in the National Bureau of Standards, two in the
Whi te House, and one in Congress - can handle text
processing/editing, electronic mail, and graphic functions.

Notwithstanding IBM's general lack of enthusiasm for
distnbuted processing, we feel that it too wiil eventually
take a "shared systems" approach to word processing.
Indeed, a collection o f OS/6's has excellent potential for
transparent cable linkage to the Series 1 minicomputer
but....

GOING BOTH WAYS

The attractiveness of "shared" systems, aside from
their multifunctional and shared file and peripheral ca-
pabilities, is that they incorporate the advantages of both
standalone and shared logic WP's, while eliminating most
of the liabilities. To wit, the WP terminals in true

"shared" systems are essentially standalone (if the mini
goes down, Lhey can continue to operate - unlike shared
logic systems "Christmas-tree-light," total-system-shut-
down effect). However, the cost of the WP terminals in
such systems can be substantially reduced (e.g., 87,000
for a CRT terminal with a floppy disk) because they can
share printers and other peripherals, as well as the large
disk memory of the mini. Moreover, the communica-
tions, storage, and file manipulation power inherent in
the minicomputer (or intelligent terminal) node ean also
be shared by the WP terminals, thus opening all sorts of
interesting network, electronic mail, and multifunction-
ing options.

Without question, these systems represent the begin-
nings of true distributed processing in the office. They
certinly portend the future directions of word process-
ing and its attendant coroilaries, since obviously OCR,
photocompositors, and intelligent printers can easily fit
into such configurations right now! Small business com-
puters, personal computers, and other desktop "intelli-
gent terminals" are also being interfaced as part of the
distributed networks and will be even more so in the

future. And with electronic equipment continuing to
fashion drastically improving performance/price curves,
the fully distributed, automated office can't be too far
behind. 0

TELECOMMUNICATIONS

.

-



TYMSHARE, INC.
OFFICE AUTOMATION DIVISION

C,

.Fai 044 Fki -1 9.- . 't <-R59

1
1 k€

LENA

4-4/6-liT.I.'4.-r.Ej'f-31 7* 42 'a«94 p
CL

cr h 91-9 -

th

r

,-hts Il
i f- .t. . 1

*12



TYMCHARE. .IC

RECENT AM) FUTLRE

AUG-NT

DEVELOPMENT PROJECTS



TYMSHARE. 1£
....O, AN"I<.AXI'll"MI'*2"

RB_EASE SO-IBVE

* EXPEFrIAL

0 FED TEST

* LSER

* PREVJS old

. € · .' ..42; 

4:5, 215. 1· '·iA"
..

41.

... -r

41,6 ·:11%

"k :14 l?:· -.? L k Z.1 2 LI.. · · N f'.'492- '*4%4>...04, 1, 4,:4..mia '::4:.,lt*-2, : -&.::HA'.-#c+·© i.4"WA>*j



TYMSHARE. NC
0,no, Au'loolagri om•011

PROFLE FE,UB

EASY 10 DEFFE FEgrUIES

ASSOCWED WITH A SUOYSTEM

USER NTE*CE -ROVEMNTS N FUTURE

9 ·

C . 4 li -/9. '..

A•



TYMSHARE. WC
omc, AUMU'U'.IN om-O,1

BUGS FLES

FLE KEPT WiTH Ra-EASE

LM3ER ASSIMW

BUG AXES/CHAN(ES CATEGOAZED

(BER,(nON OF NEWS-
>95

11

•t

1



..91 '"01'00'al"- moll

COMMAND SEQUENCES

EXTENSION OF PROCESS STRUCTURES

FRANK[y, A PROGRAMMING LANGUAGE

FLOW CONTROL---LOOPS, TESTS, CALLE, RETURNS

ARGUMENTS AND RESULTS

USER IN'I'ERACTION

DEBUGGING AIDS

TYMSHARE. IC

- :, n.



TYMSHARE. BIC
O./.DE AUTOM1O11O1VISION

CURRENT AND FUTURE DEVELOPMENTS
TYMSHARE AUGMENT 1250 TERMINAL

NEW TECHNOLOGY HARDWARE

MORE MEMORY

15" DIAG SCREEN

LOCAL SETUP COMMANDS

WIDE AND LONG SCREEN

MULTIPLE SAVED SCREEN

VT100 EMULATION

OTHER FEATURES

1·

.

..6 :12. 6 ..

:.J...·'.1 .: 3-4>·. . ...y.:.. rli

K.. . .
...4...

..

..

-



TYMSHARE, INC.
OFFICE AUTOMATION DIVISION

BEITER PROGRAMS BUFFER MANAGEMENT

COMPATABLE WITH "OLD" SUBSYSTEMS

CONFIGURATION STEP FOR "NEW"

SHARED CODE

SEMI-AUTOMATIC LOAD/UNLOAD

PEIER SUBSYSTEM LOADING

A.::b',,



TYMSHARE, INC.
OFFICE AUTOMATION DIVISION

IDENT SYSTEM

NEW TECHNOLOGY-

Mt-JUIPLE IDENT DAUBASES

REPRESENTB REAL WORLD

FEWER COLLISIONS

NEED IDENT PLUS SYSTEMNAME

ADMINISTRATION SUBSYSrEM

ry.
-1-4,

..

1 -< + -1. 042..
1·.

*7

44..: -rr-"Hri;,S..iL. .1 :. 3.·_.7 . ...9.77.*.tl334+94 r'ib. : - A.- ·-ti· 1. c .4:,4,i:-,99.4;<..i.ti 4



I TYMSHARE. INC.
OFFICE AUTOMATION DIVISION

ALK:MENT MAIL

HIFTORY

AUC:NIENT MAIL ITEM E ALIGMENT STRUCIURE

UN It [:C :C:[? I .Eli/f?,1Z(ZORDED

f°'ti-1-31_.IC-/PRIUTE

INTERFACES TO OTHER AfAIL SYSTEMS



MAIL

rTEM

Ihnbull//

/ MAILER r

MAIL IllqI I ..It MAIL
noc-6 1.- -1 - .0X

MAIL

ITEM

FOREIGN
MAIL

CONVERSION
PROCESS

h.=.."-
To F."'ll .hu

lili

.



J....II .4

rr=
rmi

MAIL

l-R
p.00=

JOURNAL '
ENTRY

PROCESSh

rrmi CATALOG 4 rrii

13

, EFER



TYMSHARE, INC.
OFFICE AUTOWATION DIVISION

 - 64 5«, c.si/  1 11  01 6 -111 1,1>1 1 -11 1, -
4 ,

1

t

-

r



re v < .7 34) v » to J . Plc-XE. U I
.! 3 IEEI·: '1'RANS,U"lic INS ON Surl\VARE ENGINI·.1·:1(IN(;, VOL. SE-5, NO. 2, MARCI! 1979

I j tii,ersity wheie he held the rank of Associate l'rofessor until 1973. IIi
June of 1973 he was appointed Professor und Head of the Research
(;r,-,r·p on Operating Systems l at the Technical University of !).imistadt,
Gerin:iny, wheic he reill:tined through Allylist 1976. Heispresently Pro-
1,·vur in il: e I)ep:Irtinent of Computer Science, University c,f North
U.rolin.1, (fll:' 1-ie.1 Ilill. He is also with the Information Systems Staff,

92-QI_

Comililitlications Sciences Divi·.ion, at tile Naval Research Laboratory,
Washington, DC. 11: luts published papers in the areas of computer de-
Sign 1.tlcu,12,_·s ;ind simulation techniques. His current interests are in
the fi.·Id of software engineering methuds, computer system design, ab-
stract specifiation for prograinq, verification that a prograni meets i:o
specifteationj, and cooperating sequenti:il processes.

The Design of a Message Switching System:
An Application and Evaluation of Modula

GREGORY R. ANDREWS

Ab,;rcet-Modtil:, is a new prograinming language for implementing
deilicated, 1).trall,·1 systenis. Irc)!lowing .1 sy..teriatic design technique,
thi> piper illt„trate, the lise of Modula fol the design of a message
Mvitching communialon system. A mes.age switching system po>es
a number o f interesting I'loht·ms: a high degree of concurrent activity
p.xkts, a variety (if Ii'l) devices need to be controlled, messages can
have multiple de.40{ion.,, and mes>ages can be preempted. The
strengths und weaknesses of Modula with respect to these specific
probtem.s :lind Us Zilility :114 8 gener:,1 purpose 1.mgu:ge are evalu:lied.

1,1.'e.r 7'crn.s-(..oticurrent Ny.sceins, me.<.:ige sitching, Modula,
modular design, monilms, process« software design, structured
11 lullip rt,grainming.

1. IN-1 NODUCI ION

r x91!E unmistakable trend in recent ye:its has been toward
i the use of high-level languages for systems programming.

In an efltirl le improve upon :twailable tuoIs, three new kin-
guages have recently been designed: Concurrent Pascal Ill
and Modilla 18] :ih! in the design :md implemeirlation of
1 11111[iplogrnmming systems while Nuelid [·1] is intended for
implementing vetiflable systems such as compilers or operating
system nuelei. All three borrow heavily from the work of
\Virth in the desi:n of Mige:,1 [7]. Although intended primarily
For the development of S!11:111 openting systems, both Con-
clment P.1.t.·:11 and Moditla are applic:ible to parallel systems
in :0¢Ileral.

In this p:iper, the design of one specific ex.imple, a incss.ige
switching communication systeni, is developed using Modula.
(Jur purposes are: 1) to present a system design technique:
2) to Hillwi:ltd tile use of Nlodlihi ils .1 design, doclittlentation,
and implement.Ition 1.111guage; 111 td 3) to evahlate Modul:'s

M.·inuicipt received M:irch 2, 1973; revi,cd June 26,1978. This
i<„ik w.is sial,rort:·41 M p.trt by the B.ittelle Cohnnbus Laboratories
under Scit·ntilti· Service, l'rogram Contract 0562 311,1 in part under
N.itional S.-it.:nice Folmd:Ition C; r.Int hiC S 77-07554.

'l he .itithor is with the Der:litment of Computer Science, C.,rnel!
l,nive:av, lth.ie:i, NY 14853.

4 k

utility. A message switching communicition system was >,2

chosen as tile application because jt shows the range of --A:
Modul,6 applicability and presents a number of interesting ·41
implementation riot)]ems. Modul.1 was chosen as tile target .4'
1.ingiiage because it is specifically intended for dedicated

multiprogramming systems, provides much needed fucilities
for controlling inplit/output, and appears to be very effi-
ciently implemented (91, [10].

The specific design technique used here is described in
Section li. The coinmullication system itself is then de- -·P

veloped in Sections i]I-V. Section H I specifies the functions
and extenial interfaces of the system. Section IV sununarizes · ck

the niajor features of Modula and presents the system or- T
ganization, information and control flow, and block interfaces ·D'
in tettlls of Modula complments. Section V refines the or. · ,--
g:minition by giving outlines of Modula programs for the"···.
Inovt interesting pa:ts of the systein. Fimilly, Section VI · -,·u
evaluates the utility of Modula for the design of paralle! sys- 6-
tems by reflecting on ispects of the communication system.

414)(lill:, A used here as a specification 1.inguage since its··

compiler is not gener:11!y avilable. Even without a Compiler · -'-
though, we feel that programming any system in a strue-·1„g
tuted, hilli-level langllage slich :is Modilla k :1 vatitable prelude··1*
to actual impleillentation. It serves as an intermediate step -40
belween specification :ind coding that helps one develop and «*
reason abolit the implementation. It also provides mean-ffft -
iiigfii! li,jeti,Ile[it.itiOIi wheri lisecl as coilitnents in w!13!evet·i:*·,

implementation langllage is eventually employed. .>4

11. Di-:SH:>1 1-1-CHN!(jUE .. ,*7

.
7 -*r

The desien lieseribed here was developed in three Ill.ijor:*4;
stells syster:1 specification., systeni orgailization,.ttid Imigial!15*'2I
imple_irit.,Up.,3. 1·:ach major step consists of a number of./41.0
parts. The first step involves specifying the major functions·9¥¢
of the system and the specitic formats of input/output mei-·•ij 
s.lzes. 'Iltii ch.iracterizes both what .ind how information€4 1
is processed: hence it completely chai·acterizes the lisers*' L
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Ani:i:LFS:'1)1·:SIGN OF A MESSAGE SWI ICHING SYSTEM

iew of the system. My role, as the designer, was to discuss
43:li filtictions with intended users in order to understand

:1,1 characterize the purpose and scope of the proposed
,tem. In addition, it is helpful to lay out a iepresentative

,trilware configuration in order to identify the characteristics
ad c.twisti,lints of theitil])!enielitation clivil-(,imient.
1 be second step, system otgallization, involves successive

cfillement of the system funetions into it program structure
; terms of Nlodula constructs. Since Modula provides pro-
oses and modliles [8] as its building blocks for parallel
,t<)41-ams, various organizatiotls in tel-IUS Of processes anti
todilles were considered. First, hoportant groups of pro-
,·ises and modules, conesponding to groups of similar 1/0
.·vices :mil m major syst<tm ftmetions, were identified, Sec-
rid, the types of information flowing between the groups
.·as defined and the connection of the groups was sketched.
bird, each group was refined into a specific organization.
his involved outlining the actions of each process and iden-
fyitig the operations (procedures) for each module. Finally,
he intercolinection of the processes 8 IllI modules was speci-

:i:it and the paths and order of information and control
!ow through the system were traced. These ordered lists of
:tions proved very useful when the olit:illization was de-
Abed to Utheis

At this point the design was (and should be) discussed iii
tail with the people ptitchising the system. This allowed

miscenceptions and ambiguities about System functions to
e clilrified. It helped the desipner to be sure of the direction
1 which he was headed and it helped the purchasers to better
iideist..nd the progr:!111 they would (hopefully) receive.
I'lie jinal step is the implementation of each component
!13]ementation does not mean "start coding." however.

.ist, gl.,bal d.ita types were declared. Second, the procedures
,i! par:imetens for e.igh interface inoditle were precisely de-

.-.Et:gl-and cominents dAeribilld tlfe--fJAction of each procedure
cie written. Third, cpinment and code outHnes of egill
, ..'ess wete developed. (These three tasks involved refining
a.' organization developed in the second step of the design.)
11..]ly, each compotient was programmed by first dellnitig
I vaiiables and thei, ivriting 1.Inj;ii.]ge statements. Once the
2,,tilizatinti wils well unders»od :ind all variables wete
recitied, it became fairly e:,sy to program each component.
! his is ?ic)1 to s:ty th.it cleimvity was no hinget- needed!)
Few designs could proceed in a straight line through the

u ave steps and the one described here did not. Some itern-
on o.:ctirred within and to a lesser extent between the second
:,d thii·d steps (the first step, systeni specific.ttion, was fixed
It,re the prog-am design began since it was independent of

le implement:ition 1.itigilage). Within the b:Cond step, various
:iys to p.iss messages through the system wrie considered;
ch organization involved different process/molilll¢ organiza-
,n.< :md interfaces. The organization selected (.ind presented

i Section IV) appeared to be cle:irer :md more efficient than
te unes rejected, M the third step, slight changes to palam-
:I- lish :ind glot):il (!.it.1 types were required as the processes
ill modules were coded. Aside from one Simple change to
le byhtem olgani/.ation reslilting trom a mi.:use of Mochila
·alling one interface module fram within :inuther), no eli:inge
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memory iCau'lliar;

mbscriber: full duplex terminal (up to 50 per node)

./erator: fu!1 dupler terminal

switching n·Lte: proces,;or<:)

archives: tapes

auxili.,ry me-ozi: dr·:m or disk

trunk: high spred communication lines(s

Fig. 1. Repre.entatiye system configuration.

to one component affected anything inure than parameter
lists or global data types. This import:mt benefit resulted
froiii using a structured design approach and structured im-
plementation Iringitage. This point will be returned to iIi
Section VI after the design has been presented.

III. S}'1:.(11 IC.·\'110>4 017 ..\ blliSSAGES#'11-CHING

CO.MMUNIC,·11103 SYSII:M

l'he message switching systein considered here is modeled
on fever.il counnunication systeins clirrently employed by
the U.S. government and NATO. It consists of a nebvork
of switching nodes connected via trunk lines. Locally attached
to each switching node are lip lo lifty subscribers, an operator,
atchive tapes, ,ind mixiliary memory. The function of each
node is to rolit,2 input messages to o:le or more olitplit desti-
nations. Input is received from local subscribers or from
another switching noll: 6ia a trunk line). stored on auxiliary
meniory and then fonvarded to output destinations, which
can be either local subscribers or other switching nodes.
Because messages must he completely received befute being
forwarded, this type of communication is often called store-
and-forward message switching. A lepresentative configura-
lion, also indicating the type of hardware typically employed,
is shown in Fig. 1. Since each switching node perfornis the
sallie functions, we will focus our attention on one node.

Three succesSive phases are involved in processing each
message: input, switch, :ind output. The input phase consists
of reading input from a subscriber or tionk line :ind storing
the mc·.sage on both auxiliary memory and an archive tape.
Ifich input mesgge containg a hejer, bgly, and end marker
as siu,JENEFF-5. The size in the header is used as a Illaxi.
111:11 01:!im ful :illA iii:iry iliemoty allocation and de.idlock
p reventiii n.

Iii the Switch phase, the header is exornined to determine
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Ite.a Itt·l : :t.irt of header code

n·j:#•le identi rier (01 igln, 11.,te. and tirrl

nize Comitti·(1 fc,t !;u[,setiber ovitt·ut)

d··st„kitions {c:nitted fo, s.tiscrk!,er nutFUr}

iniority

tother el.,ta not of colic·,·rn tic·tel

i·i,cl of header code

1,04! i': /,equence• of ch.ir,1/ters (in 80 ch.1 1·.1.·1•.r blocks for trunk lines)

t.j end of niesu·,ge code

Fig. 2. Subscriber and trunk message formats.

the output destinations. For each destination, a directory
is consulted to deteunme the :ippropriate output line to lise
(either local subscriber or trunk to a remote destination)
and a copy of the message is queued for output on each
distinct line. Each destination eventually receives its own
copy.

In the otitput phase, a message is tetrieved from auxiliary
memory and written on the appropriate output line in the
format shown in Fig. 2. Each message contains a priority
as pa, t ofils header so at all times tile highest priority message
fur :in (ilitput litle is ti.iiismitted. This nie:ms that a partially

wlitten message can be preempted by a newly queued one.
it preempted, a iliessige is latez retransiliitted in its entilety.

Each switching mide has one operator who can send and
receive messages like any subscriber. In addition, the operator
monitors aild Contiols the tiode's activity. The operator can
request ceitain :ictious (e.g., cancel .1 message) and is notified
when exceptions are detected (e·g.. end of archive t.[pe)
Although necess:ily and impoIt:ilit in ail actual communication
system, the operator will be ionored here bec,ilise the mainI

function of the sw·itching node is to process input niessages
Iii order to efficiently implement this collimunication

systein, four inte_£Cslinufublerns need to be solved.

1) M:i ..imal(63 parlllel,ist be provided so lit.it each
subscriber and 11-11111<-15 kbin as busy as possible. -- .,

2) Two different types of 1/0 devices, trunks and ter-
minals, need to be controlled and yet both proceNS similal
inessages.

3) The switch phase needs to coorditi,ite the activity of 711
lines; in p.it ticill:tr, output to milltiple destinalions must be
coc, rd i,!ated.

4) An output Illessage can be rweilipted. hence output
controllets ikeed to Imve a simple. eflicient way to detect
111:lt preemption should occur; they also need to be able to
iestait transm i.ssion of a preempted message.

We now turn our attention to the design of a Modillit imple-
merit:ition that solves each of these problems.

IV. SYS[I·:M ()}Ul,·\NIZ.A'FIGN IN' MODUI.A

For seqlienti:it programming, Modula contains a set of data
types, statements, :]Ild procedures bused on those of Pascal,
as well a., a module Constilict. As bltilding blocks for parallel
pic)grams, it also plovides processes, mterfuce modules, device
moditlex, and sigital v.iii:ibles. A process has the same struc-
tlire :is 11 prt,Cedlire; namely. it h:ls 11:11-,tilieters, 1€)cal variables,

\ I,es·t·vie

7 11 60,17

UnPIt 1 F...: Vi header and , ... 1 I.·h ) head" ·ind \Pestln,Ill:'/ C.,7.t

hne ( Ili '.r'j'.I, s  cont:0/ S it:,nal·. l_<.,c,_4LI < ont:·01 :strinals  /3 (1"14, IJ 1-le

mess i i'· \

headez aJ

6,4

( Archive 

2 Group j

1·ig. 3. System components and message flow.

and a sequence of statements. The fundamental difference is
that when a process is "called" during system initialization,

it executes concurrently with other_palceises. Processes
-

interact vja global variables-.*int modules;..except for device
driver processes (sbe below) tliey-can only be declared at
the outerniost program level .

Modules :ne like blocks iii the Algol setibe (they contain
variables and statements). The difference is tliat a module

formE a banier between the objects it declares and those

global to it. 1ts purpose is to implement an abstraction such

as a message quelle. It does so by selectively defining those

objects that represent :in intended abstraction while hiding

those objects involved in its representation. Two special

types of modules p!ay a key role for multiprogramming
interface modules and device modules. Interface modules,

'JITE!1 conespoitd-m-nis--tbl. [3], guarantee mutual
exclusion of defined procedures 81] C1 provide for plocess

syii:hronization via signal variables. Device modules are

intelt.ice modules that contain device driver processes. There

is one diiver process in a Moilit|7 program fur each addressable
1/0 device. Each driver activates its associated device, waits

for device cuflililetion via a special dolO statement, and inter-
acts with other procebses via device module variables.

A, S.vston Componems

As described in Section H, each mess·age processed by a
switching node goes through three phases: input, switch, and

output. To implement these phases, we need groups ot

processes and modules to control 1/0 lines, provide temporary
stoi:tie for messages, provide an archive. and schedule OlitpUt.

The grotips ti':insillit mas:ige headers and message bodies.

This leads to the organization shown iii Fig. 3. Each input/

outplit grollp manages one subscriber or trunk line. Tile

:iuxili:lry_19£2'ory group pri)vides Li_liE..SXB.,1,;.2. Tile archive
provides a tape storage system for recording ati node activity.

The switch group coordinales activity. As illitstrated ir
Fig. 3, duling input a message body Ilows from an 1/0 group 
to an ill,xili:]ry memory file; during output it flows from the 1

tile to the destination Irc) grolip(s). Message headers and 
other control infornmtion flow through the switch grtlE.LI

11 *6291
\
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one 'irc, 11, for each subscriber tetmi:.41 or trunk line 5 . •rc i. . k 11,4. L.,4, "¢>54G\A
headers Ind

d.ta blocks
- INCONTROL

process I t'.t.t

SUBSC·R//iI:P .:· TH[INK.

device r.g,!ute

---·> int>u= output

' write .\7 l.el drver

; 7--

OUTCONTROL r .-
-I - - .C proce•Ss 3 -I-I-

headers a,id

data blocka

Fig. 4. Input/output group organization.

now rellne tltis global 018:inization by defining the spe-
c actions and internal organization of the 1/0, auxiliary
:ilt,ry. and switch groups. The archive is not considered
[lier; it is a straight forw:It:! addition.
itce subscriber and trunk lines are fli]1 duplex, we need
have both input and output driver processes for each

Although they could be in separate device modules,
hetically it makes sense to declare one device Inodule
./. two i,iternal drivers, Two major activities kike place
1113 input (outplit): 10!matting (or unblocking) messages,
tile :Ictual reading (writing). The filst is related to the

hcatioti whereas the second is rehted to the hardware.

refore they shouM be logically separated ill c.!se Citlier
®cs. The final 1/() consideration is that within the switch-
m,de il is more efficient to transmit data a block rather

1 3 char:u.·ter it u time. Given tliese considerations, the
rti (1:gani/.:ition for inplit/outplit groups is shown iii
4. Lfitch INCON'1'1:01. plocess reads clmiaclets, :ind parse-s

i: into blocks of a mess:ige. Each ou'l-CON I'RoL process
: tile reverse. litich sullsci<11!ER or 'FRUNK device niodule

i.:s :ibout the peculiarities of its device. Note that even
wh tennill:ils :aid hunks arc themselves quite different,
„#,tware org:mization of both groups is Mentical. Only
Iial details differ.

le allithary Ineinoly glotip provides tempor:ity storage
ine«,jes. In i).titicit|.11, it provides INCONI-140!, and
coN'114(31. processes uith sequelitial files. 111 :iddition,
:,uvilidly Illemoly gioup mlist efficiently control the
'tte d:vice. It Iliereti,i-e h.,s two clistirict levels: :]lilt

i!.LL-,016,-el, W|lil:It provides tile operations and manages
sp.:ee; :ind a device level, which scheditles and perforins

,:4111 (I,ill fl fit sAs1(Ec10(,Lb,i.if;f.iJ]rctdsrtlte oirgat7-3iot;
1,>.tiact jite system. Within MI·:MORY there is the :iN X MI<Nl
ce modille thilt implements the abstraction. Note th:it
13¢ Alix,\11·:Al is wholly inside Al!:MORY, 110 process global
11·.Atop.Y can directly ACCeSS .AUXNIEM ; global processes
attly see ind need only be uware of the Gle OlDerations.
ta· thea is a need for (me central controller, the switch
.i) consists of one process, swITCH, together with ititerf:ice

thal implement various services. The function of
is to cooidinate inimt and Output: hence it needs
to every INC'ONTROL :and OUTCONTRO[, process.
needs to talk to the operator; this is being ignored

t 6

tuD
£10&

MEMORY interface module

read AUXMEM device module

create, endwrite

destroy (4253)j
ldriver /

write

Fig. 5. Auxiliary memory group organintion.

here.) IN'CON 1 1<01. alid OUICON'IROL processe< Sgnal I) i
swl]CH whenever there is work for it to do. ilecauselttift ,
Only w:lit within one interface module al a time, S#'11(71
receives all its work from No'ncE. Each notice specifies
a kind :ind, optionally, other parameters. The three major ;
kinds of notices rue "start of input, ".,end of input," and

"done," A "start of illptit" notice causes swl-ren to receive
a header from [,1.NI·.IN}'UT, which it then stores in }11-1·11)1·:Iis;
swi-rcit then gives a REPLY back to the appropriate
INCONI Rot, procefs. (1NCON' IROL waits for a 1<1:['I.Y before
proceeding bee:iuse swrrat may need to delay starting new
input i f the node is lie:ily congested.) An "end of input"
notice causes Swricil to insert One olitput command in
1.INI·:DUI-1.[Ji- for each output line indicated by the destinations
field in the header of the completed input message. The
"dolle" notice sign:tls completion of output to one desti-
nation; when all destinations are done, swrren deletes the
saved header from 111<.·\DERS and destroys the MI·MORY
file containing the message. The operations provided by each
intelfuce module in the switch group are shown in Fig. 6.

B, Component Connections ami Information Flow

We can now put the three main groups-input/output,
auxiliaiy memory, and switch-together. Fig. 7 shows the
actions taken in processing an entire message and tile order
in which they occur. The arrow on each a.re indicates the
dii-ectinti of flow' of Il:Ir:Atiieters. (iEDijib _inter.face
module signal vari:t blelige--used.to--sY.[1.c..11€RfiREASIUS)

n·
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NOT ICI·:

post

receivenotice

LINEINPUT

sendhead

receiv, head

HEADERS

enterheader

retrieveheader

updateheader

deleteheader

REPLY

give

receivereply

LINEOUTPUT

insertoutput

receiveoutput

doneoutput

Fig. 6. Switch group-interface module operations.
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Ir,CONTR.Of. 1 ------- |

' 1·F.OCFS·-.!N·j -1 LnE':PUT 

1.-1,Ill I REP[·Y
- 4/ I-- - ---' i

 < .. 36·LITCH YE'J :onct '51 BSCRIHER/

11 l'NK device

rei! u tel 4, 4 d-,fx<C,7 /. 1- ....1
,

; 1 HEADERS

OUTCON·rk,L 'PHOCESS.B: S   - - I.INECUTPUT

!:PUT 14:SE QUTFUT PHASE

1 . 1 I wid h•·.1.1,· r conten t 4 1.. retrieve he.'der

16. re,·rive //tput Ci.·unand
3 · POSt " a.·w 1,1 ptl t " no t 1 - e 17. read fl!: .ind write un lin.

4. rei.·:i.·.r -:i.·-4 1.put notice 18. //11 done operatki-
5. Ce'· 1:e h. ader 19. .en ! .Cone- notice

'. ... ! teply
8. 1 'C·:V. reply 1·1 F>i:NATION

9. curate f 16· 3,·.d write hc.'der

10. :·t· Id t.Licks and write t, file 20. refeive -don•·" not.ices -

11. Le//4 .end Of .:plul. notl-e one /er drilt'ni:ion
2 ' . .!,·le: •· 3.·"d.:r

5·4'7-!1 1,1!ASE 22, 239„07 file

12. receive -end of iniut- notice
1 j. update hi··11·-r

11. q•·nd vitint con·m.inds - one per
destination

INg. 7. Component interfaces and timing.

A|though not shown in Fig. 7, the operator commulliates
with 54\VI-Icil :ind :111·1\10RY in the s.n:ie nunner as regular

subscribers. Operator requebts are sent to sw'itch as special
kinds of No 1 1('FS :ind eXceptions ate sent from s\vi ta to
the operator Via LINIOU[PUT. In a real :ipplication, the

operator alic) commullicttes with a retrieval process in (irder
to futch oM mcisages fil)111 .lichive tapes. These details are
shown elseviher,2 11]

V. SN'y; f-KM Ii\11'[,i·]&11·hN'-IAHON ---1'1(OGR.·IM OU'] UN!·'S

A fludula program is a module. In our case, tile MSG . SW

module contains declarations of data types common to all
comp<ments; device modules, interface modules and pro-
cesses for each component iii Fig. 7; and code that initializes

tables and activites tile processes. Programs for the major
components are outlined here in the manner in which riley
were designed (as described in Section 11). Since our main
goals are to illustrate and evaluate the use of Modula, we
do not show the actual variable declarations :ind statements

(the last step of the design process). Complete programs
are given iii [1]

A. Global Data Types

The INCON-IROL, OUTCON'rROL, and sivI-ren processes
exch,inge several types of information. The two most im-
portant kinds are message headers and dat.i blocks. To facili-
tate the declaration of variables referring to these types of
information ancl to make use of Modul.is type checking
facilities, the format of lieader and block are specified using
global type declarations. In particular, header is declared
as' -

type header = tecord
identifier : record

origin, date, time : integer end ;
size: integer;

outpliteount : integer; (*,111mber of destinations*)
destinations : array 1 : "max" of integer;

end

A block is simply:in array ofcharacters

type block = array ] 2 "blocklength" of char

Other types of variables for communicating with the archive
moditle and operator are also needed iii practice.

8. Device Modules

Tile st,BSCILIBER and TRUNK device modules provide

interfaces to tenninals und trunk lines, respectively. Each
defines two procedures, read and write, thit perfonn buffer
nuniagement. Lich also contains two driver processes, one
for input :md one for output, that perfoim actual 1/0 and
synchronize with the procedures. Anoutlineof a SUBSCRIBER
device module is shown in Fig. 8. Character buffers are used
for I/O; counters, pointers, and signals:ire used for synchro-
Inzation. Note that one Su]!SCRIBER device niodule must

1)2 decl:ired for each terminal. There is no way in Modula

to declare a tus of device module and subsequently declare
as 11]iny illstailces ns are required.

Each 1 l'.UNK module h:is the form shown iii Fig. 9, A
11<Il>u< differs from a St-JUSCRI[IER iii th:it trunks transmit

'As a coding convention, constants are denoted by names enclosed
by quotes They uoutilin pnetice be decl.tred as constants.
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ilt·VK·I· rli.oul 5t;[4.·CHIMR: ('one per te,minal•) ill£rface r,ri.lule MEMORY;

d.· ! :r.,3 creatrf, writi•f. ridwritef, re.id:. destroyf;

define :unread, F.ut,write:

v.ir ('hi, f fet •, cutinte, i;. 111.1 i.,9,1,1 15. 1 ;
(•:,ri.,pit•·s - directory. free spice. synchronization'}

r . .'1 1 , ty &,1 0:rluf ••. - 416,·11.r,W•, il. re.ini,st., r,4 :4·.i:lii- for .alta :ing
fi.e sp.,ce·)

Prop.·41'01 r.'ir'·04 (Kal- ch; ch"):
(*letile·ver·.ext cliatacte, Crom int,ut buffer when avail,11,·') I
end >ub:ead;

': Cl K. 111 r I er·•tti·f (01: 3 1,1, 5 2.·i : inte,er  v.ir flien. pe : intcp·r)
(':,e.itc file to :t„re lip, to :i,z.: 610··th or r,s•;id:

return n.inte in 1 11•·n.):ne•)

1,109£512/£ su'•·atire {ch: char):
(•deposit ch in output buffer and sign.11 Outi'Ut.)

er'31 6/L·writc;

Pliless input;

('input characters as ling as input buffer u; not full•)
end input:

rf-'9.02 output:

1•rutritcharacters a.. tor.9 ·15 output buff 'r 15 not empty')
1:15! output:

kigiQ initialize variables; input; output

end SUBSCRIBER

Fig. 8. Subscriber device module.

tknlyiE E,q>Llile TRUNK; (•une per t:unk line)

define trunkread, trunk.write, writecontrol, postcontrol,
waitcontrol;

US0 block;

vor (•buffers, counters, and signals');

(•procedures

t,unkroad - get nevt block from input buffer
t.unkwrite· - deposit block in output buffer
writ,·cont,01 - dep,mit colitvol ch·,racter in output L.uffer
pol•tcant li,1 - save ,·untrot chirdeter

waitcontrol - retrieve 1 -sted contiel character')

9 l 992-1 input:

(*input next characterts) into buffe·r and determine
type of character•)

fo.9 input;

P .'SIu ..tput;

ioutpIt next control character or data block*)

end output;

k©fl.30 initialize variables; input; outpuE .,

end TRUNK

Fig. 9. Trunk device module,

blocks instead of single characters and numerous control
choi-,teters :tre transmitted to synchronize the trunk lines.
Since trunks connect switching nodes, there woilld be a
fRUNK modille in the node at each end of the line; infor-
mation output fi-(1111 ollc inuNK module is read as itlpllt
by the other. The wiltecontrol procedure is used to output
a control cliniacter. Waitcontrol is used to w:lit fur a control
ch:tracter res?(3175< from pnor output of a data block. The
response is sent by the switching node at the other end of
the trunk litie; when received (via tiunkread) its presence
and value are xecorded via pc,stcontrol.

C Interface Modules

Six interface modules implement communication paths
between the processes: All·'11()11,0, !.IN'7.1NPUT, NO'liCE,

2.:.teduil w: ite: C f ikenane : inteler; but fer : btock) ;
{•stor.· bu'fer as next record 1,1 f.lenar.•i

r ...ddy•. ri twrite f C f Llename : 2n• p.,er) ;
(•rrle.,5/ sp.ice .illicited to but not used Ly fil/-,re•)

pr···.,52·uyy rea,!f (A lename, block:,unber : integer; wai buf fer : block);
(Netch the record Viven by' blockn--,ber fio, filen,-·e

aid store it in buffer•)

I•-'·ced·.le destio·/ (filenalie : integer):
('destroy filename ar,·! release 15 spa·_·i')

dev:c.· module AUZEM:

er.ine perforr·ro; use block:

('vaclable< - sectorbilf:er(s). spchronization•}

(•sched:ling procedures - :equeitturn, roleaseturn•)

2£29€ure P„formro (operation, sector. 0:fset : int#.ger;
vir buffer : L lock) :

{•sch·,dule fo an.1 then signal ID•)

2:9£fgs driver;
(•wait for IO: pei form operation: nignal dionx•)

&95 ('initialize')

p,id Al;XMEM:

heE€n ('initiali·,i· flee space ete.•)

Ad NFV..1 'Y ;

Vig. 10. Memory interface module.

REPLY, ill·:Al)ERS, and UNI·,OUTPUT. MEMORY and

1.IN'EDU-19131' are both quite interesting; the others are
straight fonvard.

The bli·:MORY· modlile defines five operations for tiianaging
files: cieatef, writef, endwritef, readf, and destroyf. Its
program is outlined ill Fig. 10. Createf is called by an
I NCON 1 ROL p roCess ; it passes a message identifier and m.ixi-
mum file vii.e os par:uneters. Createf allocates (actually it
just cconmits) adequate space, waiting if necess:,i-y zintil
space is available. A directory entry is then initialized and
a filename is assigned and returned to the calling process.
The INCONTROL process subsequently fills the file by call-
ing writef, specifying the filename and data block (of type
block declared earlier). The wtitef procedure stores the
block in the next allocatedexternal recordbycalling AUX.\11:M .
A file is "closed'' by calling endwritef; its purpose is to allow
MEMORY to deallocate any space (iriginally requested (via
cieatef) but not actually used.

Message liles are read by GulcoNIROL plocesses by call-
ing readf, specifying the filen:ime, block (record) itumber,
and storage variable used for returning the block. MEMORY
maps the filename and block number into a sector address
and offset and Calls AUXMEM to perform the read. The
block number must be specified on calls to readf because
many (31.1-rcoNIRot. processes may simultaneously be reading
the same file (messages may have multiple destinatiotis).
Once all file reading is completed, Sw'I rcH calls destroyf,
which frees tile space occupied by the file and, 1: necessilly
and possible, awakens a process waiting within create f,

AUX'l}·.M is a device module within t.11-:MORY that schedult:.s
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:ind perforills read and write operations on :luxiliary Illeillory

AurMI·.M defines one procedure, perform 1/0, that takes tin
operation, sector, off.set, and buffer and performs the oper-
:ition (read or wille). Perfonn 1/0 tecitiests a turn on tile
device, synchronizes with the clevia driver, then releases

its turn. Device scheduling is handled by internal procedures

that implement a scheduling discipline appropriate for the
Uctual type of device used. Notice that many processes
cou!(! be waiting within AUX,MEM. Only otle at a time can

be wai ling for the driver to complete, tholigh. While AN are

waiting and the device is servicing a request. future requests
for file access can be handled by MEMORY and queued for

scheduling within Al;XMEM. The exclusion and synchro-
nization mechanisms of Modula's interface and device modules

make this possible.

The other interesting interface module is LINEOU-IPUT.
It schedules and controls output activity via three operations:

inset toutput, receiveoutplit, and dotleoutput. For each mitput

line (trunk or subscriber), LINEOUTPUT maintains a list of
output messages where each list element identifies a message
by its 11 1.,11)1·:RS index and priority. Each output list is or-
dered by priority. The insertoutput operation is called by
Sivt lin, once fur each output destination; it inserts the new
message iii the appropri.itc place iii the output list. If the
tiew message is of higher ptiority than the one previously
at the head of the list, a loc:illy dechired but exported (via
define) preempt Ilog is set. This will cause the approptiate
B l J -ir(,N 1 -n o L p rocess t o s to p w ork i n g o n w h a t i t is d o i ng
and call tectiveoutput to futch the tlew', higher ptiority out-
put message. Each (DU-]CON-r!(OL process is therefore ahvays
working oil the Illeshilite at the head of its output list,

Receiveouti)lit is called by each ou-I'coN'1-1101. process
rit!:cr when it is ready to output a tiew message or when it

Inis found the preempt Ilag set. If tio messages ate available,
the out('ON-lit()1. pwcess Waits for one to be inserted. When

one is available, the header is retrieved from HEADERS and

retultled to tile OU ICON rROL process. ReceNeolitplit leaves

the olitput message on the output list sc) th:at H can be re-
ceived again if it gets preempted. Once output is complete,

an Out'coN'!ROL process calls doneoutput, which deletes

the appropriate entry from the process' output list.
The other fuur intelface Illodules connect INCONTROL

:1!al c)[FIC( iN INGL processes to the SWIT('11 proais.

1-1>'1.INI'u r is :1 simple mess:lge passing module th.it has two

opetations, sendheader and receiveheader, used to pass headers

lic}11! INCONTROL processes to SWITCH. NOTICE ilnplements

a boun(led buffer of notices fur swlicit. It has two oper-

:ttions, post :md reccivellotice, th.lt sylicklionize with ach
(,thet in the lisual, bounded-buffer flishion (see [3] for ex-

ample). REPLY is similar to NO-r[CE and has two operations,
gi·,·e and teceiveieply. All headers of active messages .ue

stored in 1114,·\1)1£Rs by calling the entoheader operation.

i he header can be subsequetilly retrieved, updated, and

deleted by c:Illing the other three }11·'.·\1)1·'lts operations.

The operations und p.11.imetels for e.tch interface 1110(lule
:ite sti,1,iti,trized in Fig. 11. The comment ith e:ich oper-
unon swiniliarizes its role and actions.

LINE:NPUT -

2'pv·'!ure son.!he..d (h t : lie.ider) ;
(•save he.irier•)

299··,juff receivehe.,1 (var hd : he.,der) ;
(het r le·ie ni.·>C header')

NOTICE -

Er,C"rlurg ['out (kin!, d.,ta : int,·.9, 1 ;
(r.,vo kina .,:id A.it.t: 1,ign.,1 r,·c·eiv.,notice')

2./.SIP? : r, reci'iver,ritice (var kind, data : integer);
(•fetch r,ext notice when ovail.ible*)

REPLY -

price·lire c,ive ( lim·number, data : integer);
(•. ive dit.2 for INCONTI.01. process of lin,·number•)

procnd'JE<·. recei„·reply (lin, namber : inte.Jer; pr d.itc : Integer·)
(•let:·leve dat.1 saved tor 1 1,enumber when Ava liable·,

HEADERS -

prol·(Cure enterhe.id.·r (h,! : Ileader: var index : integer) ;
(*saveheader; re·tuin locatl-En iii index•)

·.rocer.Jure zetrieveheader (v hd : header; Index : integer):
(•return copy of-header at location in.!ex•)

1239ce Jure u?<lateheader (hul : head•·r; index : integer);
('store hd at location index')

procedure deleteheader (inde> : Integer) ;
(•delete header at location index*)

LIN.OUTPUT -

procedure insertoutput Cline, Insgindex; priority : inte·Jer)
(*store (rrls']Lndex,priority) at specifir·d priority on

output list of line; set pre-empt flag if necessary•]

procedure receiveoutput (line : integer; var hd : header) ;
('re turn header of first messag@-En output list of 1.te

as soon as one 1:, available•)

procedure donecmt:,1,1 (1 i ne : integer)

PJ,•let.• fir··t entry [rom output li•t of line •J

1·'ig. 11. Summary of interfuce module operations.

process SUB INCONTROL; C *une per :,UBSCRIBER dev ice module')

('·/iri·iblei for block, he Uer, char··icti·r, statu·, ete.•)

bcy in :fatuy' :- -fin,!ht.i't„;

1092
subre.1!(char.,ct,·t); ('get next input ch,ir')

.350 status of

"fin.IM„:t- : b,•·jin
(•look for stact Of in,1-99•,Je se<lucier·)
if start of message the,1 status :- -inhe.id-
end:

.inh ··.I.- : b.·91.

('sline (·haricter in .ippr-pri ite h,:.i,".·r spot·)
if und o: hif·.!er then

sendhead(header) p,1:it ("st.vt or input·';
reef'lver'ply< ): (•trom REPLY')
cleatef< ) (.:Ull]
StattlS :7 "i' t.4
end

enrt ;

- 1 n body- : hi•g / n
['store char.icter :n block•)
if end of input me.s.i·,e th,in

writef< 1; - ('atore last /3,0.7."
rn.'write:( (.1/ MEMORY.)
post{"end of input'·); ('NOTICE.)

et-3-of end of block th·u wir,tef{ 1
end

c· n d

eric! C.of ..3.1.)

c.d (..: 1"l"T.)

,·nd SUB INCO:•TPOL

Fig. 12. Subscriber input control process.

D. Processes

Iii this section, outlines of the three kinds ofmessage switch-
ing systeni processes are given. INC'ONTROL- plocesses read
froin device modules and build input mess:tees. Because
thete are two types of devices iii out prototype system,
there aie two types of INCONTROL processes. The Outline
for a subscriber input controller is shown in Fig. 12. it reads
Characters one at a time :ind then takes certilifi actions de-

pending oIl where it is in processing an input message. The
three eases in Fig. 12 illustrate the tliree main actiotls. Ex-
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22812 9 SUB OUTCONT!(OI.; (*One per NUBSCF.:tti.2. device rodule*)
(*variables fOr 1,4,2*.1, block, acJ count in•)

031-12 (*initialize v.tri,ibles•)
12.6,

19-99 ('inner loop i:; executt·d once for t··v h output ·me·;soge--
outer loop allows escape from inner loop when pri·Imp-
tien Occurs'}

receiveoutput Cline, hd); (*from LINEOUTPUT •3
('format output message hea,]er•)

..29'.t (*for each header character')

Subwrit.e (ch.ir.ict€·r)

92.til end of header;

%1129 pre-empt 11 inel <19 exil;
relieal (.fo, each data block of output nes:nue •,

readf( ); (*from MEMOPY')

€·peat (•for each block chdracter•,
subwrito (character);

until no more characters:

until no more blocks Er pre-empt fllne];

Ell-en pre-empt [line] do exit;

doneoutput Cline) i (*to LINEOUTPUT')

post ("dine") (*to SWITCH')

end (•of inner loop*)

e:„1 (•of outer loop•)

£-Bil. SUB_CONTROI,

Fig. 13. Subsctiber output control procers.

ceptions, such as :111 Cl'icir or cancell:Ition, arc not illustrated,
howevel. (In practice, exceptions detected by control pro-
cesses result in a NOTICE being posted for swrren, which in
tum infonns the appropriate subsctiber imd/oi the operator
by using 1.1 N !·:ou l t'u i .)

Tilitik itiput controller.s are similar to subsctiber input
controllers. They ilse the interf:ice modilles of Section V-C
in the same way and take basically the S.tille actions. The
differences are that trunks transmit blocks instead of char-
acteIS alld requile Iillitierous control Chinacters. The main
point of intele,t is that the difference between tile trunk
.ind bubscriber controllers results from, and Only affects,
tile associated device module. The remailider of the switch-
uig System (613'.MORY, Swrron, etc.) is unaware of the
IiI jerenee,

clu 1(.'o,N'[lic)[. processes trnnsmit l)litput messages from
.ll'.MORY to device 1110(Ililes. Again there ate two types of
putput controllers, one for each type of outimt line. An
;iltline of a subscriber output Control process is shown in
'ig. 13. A trunk output controller is simi|.ir, differing only
n the ways described above for the input controllers, Each
uu OUTCON;lic)[. process executes a loop, once for each
u|plit message whose header is ieceived from I INEOU 1 I'll I'.
Ilist funnats and wmes an output healler, It then tians-

iits the body of the message a block at a time. Each block
read from ME.MoRY and then written to the :.ppropriate

'Vic·C module. On completion of olltput, LINE·:01.JII'll'I's
Ineolitplit operation is Called, s\VI-Irn ts notified, and tile
itplit Process loops to receive the next mesh:tge wheil it
avaN:ible.

The most iritelesting aspect of output controllers is the
way they handle preemption. Ree.luse a new output
message of hiplier priority may become available while
SUB __OUICON'11<01. is bl!Sy with another message, it must
detect the need for preemption and be able to stop wh:it
it is doing. Each output controller periodically checks tile
appropriate pieempt flag exported from LIN]·-ouri,u-r and,
if set, exits the inner loop statement via tile Modula when
statement. As shown in Fig. 13, the flag is checked just
after each block of data is outptitted.2 This could teadily
be cli:Inged to charicter level checking merety by adding

.·or pleempt Iline] [o tile until clilises of the first and
third Onnermost) repeat statements.

The final system compoilent is the swl-I'(·11 process, which
directs all activity. It is outlined in Fig. 14. All Communi-
cation to swlicil is via the NOTICI·: interftice module. For
each notice, swrral executes a case statement as shown.
A "start of input" notice sign:liB the presence of a new input
header which is received tiom LIN}·UNpul- and stored in
iII·.ADERS. An "end of input" notice causes siVI ral to
generate an output command for each destination 11:imed
in the message's header. A "done- notice signals (lit[)Lit
completion for one daination; once all dustin:itions have
sent "done" notice), the niess:tzeheader,trid file.!re destroyed.
111 :m actual system, other notices will also be handled by

28:calt.Ke the B.Iwn statement must appear (m the S.mle level as
other statements in a loop. repeat st:itentent< mu·.l first be t,·fliti-
n.tted before ihe loopcan be exited-073 1,1-al

- I - . .11, . .. .Ill h .., ..r • .../.al ./·a ... '...............A'.IA.....1.1.--1.,-a/---..*.------------...I...../.-----.-
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procens ShiTCH;

('v..ri „les for names of active m.un.arges (I[CADERS indiceg),
out,ut. directo:y, header, kind and I.ita tlum NOT[Cr,ete.9

919.i q ('initialize variabl/s')

Mi? receivenotice(kind, Ata);

£0 E k i rid O.£

-:;tart of ir:puL" : b.:gin
ri·.(·ivehead(head) ; ('1.,in, LI>a·.INPU·i·' 1

enterticader(head, itir.te>J ; (*ti, HEADERS ')

('store inder in active nante', etc.')

givel ) (01'M'LY*]

end;

··en,1 of inpat" : bytill

retric·Vi•header (hed], 111.1,·x) i

£,12-fat (* fok each unique d.!Stinition 1 in,·*)
insertoutput-( ): (*in LINEoll·ri)(J·r·)

49111 no more destinations
end;

- done" : 6951/,
decrease output count;

1[ cutput complete then
deletel:€···,d'·r( 1 :

destroyf

end

endl

(•other c,ises for exceptic,ns, cancel, ete. •1
end (*Of QUE.)

Rel C * c, f 1222 * )

el,d S W 1 K I f

Fig. 14. switc·}/ process.

sw 17(311, for example to stop J line, cancel a message, or
process :in error,

VI. 1.VALIA'lloN 01· NIC)1)111.A

The design of the niess:lge switching conummication system
has been described here in the order in which it was developed.
We feel that this three stage design process (system specifica-
lion, system organization, and program implementation)
represents a val,table, strlictured approach to the design of
software systems. We also feel that Modula is a very good
kinguage for dedicated nulltiprogramming systems such :ts
the message switch. To be specific, Modula is gocid iii fuur
major respects.

First, the major new building blocks of Modula --processes
and modules-were both appropriate ami easy to tise. One
of the easiest ways to tell if a kinguage is suited to the prob-
lem is to see whether it helps or hinders the refinement of
system functions into a program implementation. A good
t.liget 1:triguage Shottld guide the organization and imple-
mentation by providing a sh-uctured framework :ind.idequate
tools. As mentioned in Sectionl!,verylittleiterationoccurred
as tlie design was developed. This resulted from the f.ici th:,t
system functions inapped readily into processes and moilitles.
Although one might have wished to have one process for e.,Ch
input niessage, which is not possible in Modula since there
must be a fixed number of processes cleated only during,
system initialization, we feel thit the chosen organization
is superior because it inakes it easier to provide simult:ineolls
output of one message at multiple destinations and to imple-
itient output preemption. Mochiles also worked well for this
problem: interface modules made it easy to implement process

communication and synchioniziltion, and device modules
pro\ided a nicely encal,sulated means for implementing
device interfaces. Both served their intended purpose of
information hiding since no choices about data representation
or coding in one modille affected anything more than the
parameters missed by processes that invoked it.

The st·con d positive :ispect of Modula is the titility of device
modulef :Is a ine:ins for representing devices. It is the devicemodule concept mole than any other that, in our opinion, <makes Mockil:i the most attractive multiprogramming language
available today. A device has mitch in conunon with any
abstract clatit type: it accesses storage, defines operations, and
requires exclusion and synchronization. Device modules, as a
special kiiid of interface modille, provide al[ these facilities.
They gi'ie user processes a procedural interface to devices,
implicitly provide exclusion, have signal variables for synchro-
nization, and have driver processes to achieve 1/0 parallelism.
They :iko :illow details of device handling. such as buffer
mana„ement, to be hidden from the user. In fact, Modula

niakes it possible to cleanly separate the file system functions
in MEMORY from the device functions in AUXMEM. .Finally,
the device module constrnet makes it possible to control
two quite different types of 1/0 devices, subscribers and
trunks, whi!e providing a very similar interface to the con-
troller processes.

The third major benefit of Modula is the ease imd efficiency
with which output preemption is implemented. The pre-
elliptic)11 problem ocellis in many parallel systems so a Illulti-
programming lang,liage m list in:Ike it easy to handle. The
specific Modula featute of v.,lite here is the ability to _-port
re.tt1-unly' val'i:ibles from modules. The ou I-CON-n<OL pro-
cesses test for preemption merelf' by checkmg a 11.ig; if this
flag were not accessible outside of !.INEOUTPUT, output
controllers would have to call a LIND.OUTPUT procedure
each time Illey wanted to check a flag. Aiso note th:it pre-
empted messages could be easily restartell by keeping them
on the oiltput list in LIN FOU IPUT.

The flial positive aspect of Modula isitsapparentexecution
efliciency. The storage :ind time reqllired by the Modula
kernel is Iliinimal [10]. Consequently most of the space and
time u,ed by the nessage switching or uny other system
should ie,ult from functions of tile system itSel f.

Despite its poever, Modula is deficient in four respects as a
general hmetiate for the design and implementation of parallel
systerns. It is interided fur small, static systeins that reside
entirely in main zile:nory. As such it clues not provide tools
for implementing brge systems (sitch as contemporary time-
sharing sy•,tems) recilliring virlital memory, dyn:imic Crtation 1

and destri·ction of processes, clE[itum scheduling, execlittlble
fnFETE;TERTF-TIFT-N,ntrol . 01 q,111},IETTbns of exclusive
and EJETJTRIT-73TM-TNTTETTIn.! v.iri:i!11(fs. Modula processes
mtist be crelited during systelll iliiti:ill/.ition, reittl!:tr (Iion-
device) processes exeate al tile waine priority, arid :it! pro-
cesses execlite until they wait for a sign.ll. 1:lterface fliolb.lies
guarantee that at most one process at a time may execute
withM .1 defilled proceilitte. 1 his is not necess:ary, though,
if proces;es cully read sh:lied d.t:.1. For example. if the
M! MORY !11()(hile used direct :IC:eSS stor,!ge rather Oun
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:m ...iliary stotage, it would be desitable to allow sevenal plo-
cesses at a time to simillt.lilcously read files, yet provide
exclusive access fur a process that lipdates a tile. This is
not possible using interface modules.

A sect,nd deficiency is that two fe:,lures of Modula, ex-
ported variables and driver processes, create problems for
vetification because both allow shared variables to be altered
while being read.3 Exporting v.iriables, as noted, made it
possible to efficiently handle pieemption. Dtiver processes
in Moill,!a have higher priority than regular processes and
maintain control after executing a send operation on a signal
variable so that they execute whenever possible. Both features
inciease execution efficiency but at the price of increased
verification complexity. They are specific examples of a
reiieral, unresolved dilemma of pit,gramming latigitage design.
To verify that the use of a read-only variable is correct, il
is necessaly to show that assertions iii "reader" processes do
not interfere with those in the interface module that can
Change tile valiable. To verify tlie coriectness of a device
module, it is necessary to show that diiver processes do not
inteifere with processes that may be exceliting within pro-
cedures in the same device module. Unfortunately, its be-
comes evident from u dose reading of [61, it is not easy to
prove th:it two processes are interference-free.

The third deficiency is that Modula does not allow pro-
cesses or modules to appear iii type declarations. As i resul[,

---

one device modille, input controller, and output controller
must be declared for each subsctibei line even though the
actions of each are illential. The saine problem (jecurs
with trunks. As long as code is shared, this does not :iffect
efliciency because distinct names ind storage space are ob-
viously required. The readability :ind clinity of a fzill listing
of the system would be nitich worse. however. Concutlent
Pascal, by using a different access control and activation
scheme, does not suffer from this defect [2]. A related
problern is the absence of generic types. Queues wele lised
in the implementation of many of the interface modules.
1·zen though identical except for their size and the type
of iii formation they cont:lined, each queue had to' be pro-
gramined separately.

The final deficiency of Modilla :ls a genelal 1ultiplogr.itil-
ming 13!lgitage is its methed for specifying scope i-tiles. Define
aild use allow ench module to expoit and import what it
wants. Since a module is used to provide a service, it is 11.ltural
fur it to define which objects are accessible to others. The
use list, however, only protects uguinst carclessness. H access
sCI;lirity is required, a module should be told what it cim lise
r:,ther tion take wh.It it needs; it is then more :ipplopriate
for the decl:iret of an object to specify which other blocks
an access it. In addition, facilities for dynamic ;iccess con·
tiol :ne ne¢(!ed to implement, for example, a file system.

hhe previous paragraph referred to reall-olily Simult.ineoUs :1:Le<S;
this does flot Calise il veritic:ttitin problem.

1-11

The gencral mol)|em of access control in parallel programs
as well as twi) specific language proposals are described in [5]

The above four deficiencies must be removed in a language
intended for general systems progranuning. They should
not, however, obscure the facts that Modula is the most
powerful imiltiprokramming language cutretilly available
inid that it meets its stated goals. The message switching
system de soihed here is but one example of its utility.
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ACS America Develops 'Total Information' System

NEW YORK -- ACS America is devel-
oping an information processing sys-
tem that will include word processing,
electronic mail, automatic proofread-
ing, message switching, interfacing for
.photocomposition and COM equip-
ment, OCR, voice recognition and
audio response.

Called PRIMACS, the system is
based on ACS software and hardware
from Prime Computer. The word pro-
cessing and electronic mail modules
are available now, while the total sys-
tem will be complete in 1981, the firm
said.

The system will be designed to oper-
ate with Prime's general-purpose mini-
computers and, using standard Prime
systems software, will be designed to
be co-resident with any normal data
processing functions.

One To 35 Cpus

PRIMACS will operate with one to 35
CPUs in a network, with each machine
servicing up to 63 users simulta-
neously. ACS America installs the
Primacs system on existing Pritile
hardware or furnishes both hardware
andsoftware as a turnkey system.

The PRIMACS-I module is available
now, at $15,000, and provides word pro-
cessing capability, as well as permit-
ting interfacing with other. data
processing systems and to the ACS
Telex message-switching system.

It is menu-driven, allowing the oper-
ator to select functions that will access,
create, print or delete a document.

PRIMACS-II is an extension of, and
works in conjunotion with, PRIMACS-
I, and is also $15,000. It provides
electronic-mail distribution of docu-
ments or administrative messages
amon-g system users on one CPU or
among users of any CPU within the
network.

This modde also provides document
filing, retriev'a] and archiving capabili-
ties for each user and maintains users'
diaries and schedules.

PRIMACS-III, scheduled to be avail-
able in Decemberand priced at $10,000,
contains a'60,000-word English-
language dictionary and up to four
foreign-language dictionaries.

It provides hutomatic hyphenation,
document proofreading by comparing
input word-by-word with the diction-
ary, key-word search, text indexing,
system-generated tables of contents
and sectional page and paragraph
numbering.

Foreign-Language Function

PRIMACS-!TI i, superimposed on
PRIMACS-I and works with PRIM-
ACS-II. The foreign-language diction-
aries provide spelling checks and
hyphenation in the same manner as
the English dictionary. They will also

permit a logical, word-for-word trans-
lation from and to a foreign language
and English.

PRIMACS-IV, due in 1980, operates
with PRIMACS I and II and provides
automatic Telex and TWX message-
switching functions for both incoming
and outgoing messages.

Direct Output

PRIMACS-V, scheduled to be avail.
able six months, after PRIMACS-IV,
works with I, II and/or III and pro-
vides interfacing modules for direct
output to automatic typesetting equip-
mentand/or to computeroutputmicro-
film (COM) equipment.

PRIMACS-VI, due six months after
PRIMACS-V, works with I, II, III
and/or IV. It provides full-page OCR
optical scanning input for editing: fil-
ing, retrieval and distribution. ..

PRIMACS-VII, due six months after
PRIMACS-VI, works with all other
PRIMACS modules and incorporates
audio input based on voice recognition,
plus audio response using digitized
text readout techniques.

The PRIMACS system, written in
FORTRAN IV, requires one Diablo
letter-quality printer and either an
Ontel OPl/R-ACS intelligent terminal
or a Perkin-Elmer Owl 1200 non-
intelligent CRT with 16 function keys.
Both terminals may be used on the

same PRIMACS.

PRIMACS-I operates with Prime
CPU models P300 and above. PRIM-
ACS-II, requires a Prime P350 or
above.

A typical small installation, with a
Prime 550, disk drive, printer, one
Ontel terminal and 1)iablo printer, is
under $200,000. "But nobody would
want it," said Eric W. Knudson, vice-
president and director, "because
PRIMACS doesn't become competitive
until youputeightornineterminalson
the system."

A firm already having a Prime com-
puter can buy the PRIMACS software
unbundled. The Ontel terminal for

PRIMACS is not standard; it has a spe-
cial keyboard and three PROMs.

Several PRIMACS systems have
already been installed. The Lincoln
National Insurance Co. in Fort Wayne,
Ind., has 20 terminals now and is
"talking about 5000 terminals,"
according to Knudson. The Bergen
Bank in Bergen, Norway, is running
PRIMACS on two Prime 550 systems,
one in Bergen and the other in Oslo,
with 100 tenninale ana 64 prniters.

A PRIMACS system on a Prime 550
has been installed as a part of the
automated-office prototype in the Air
Force System Command's IMPACT
project, or Improved Administrative
Capability Test, in Bedford, Mass.
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INTRODUCTION

The APL*PLUS Message Processing System, informally called

"Mallbox," provldes rapid wrl.tten communication among users of

the APL,*PLUS System, and ls intended to assist customers in using
the APL*PLUS Time Sharing Service more effectively. A Mallbox

message may be directed to one person or to many people simulta-

neously. It may be sent at any time; once sent, it ls held in

the system until each recipient has received and accepted his

copy. A reclplent may receive his "mail" at his convenience.

There ls no flxed form for messages; they may range from Informal

one-line notes to carefully edited business or technical

documents.

The sender of a message may designate its privacy level and

urgency. These designations are solely to alert the recipient,

because in fact the privacy of every message ls carefully

safeguarded.

A message is available to its recipients as soon as it is sent.

A recipient can direct incoming messages to his terminal or to an

APL*PLUS flle. Messages directed to a file might be printed

later on a high--speed printer at the STSC Computing Center or

they might become part of a document storage and retrieval

system.

A recipient may forward an incoming message to other people, with

optlonal commentary. The originator's identity and the original

distribution list and timestamp (or "postmark") are carried in
-*Ill.i------

--the forwarded message.

There are programs for receiving messages, sending messages, and

making inquiries. The programs are guided, in an interactive

fashlon, by simple, abbreviated instructions which you enter at

your terminal keyboard. All the programs are available ln a

slngle "workspace," which in the STSC Mallbox is named 666 BOX .

This particular Mallbox le used primarily between STSC emp-673-2-s
and customers. Other workspaces contain slmllar mailboxes for

specific customer organizations and special interest groups.

A person designated as the Mailbox stewallq is responsible for
installing a Mailbox system, enrolling users, defining user

groups, and performing other maintenance activities. The steward

uses programs in steward workspaces that are companions to the

Mailbox workspace. The steard programs are described in the

"APL*PLUS Message Processing System Steward's Guide."

You will be able to use the Mailbox to send and receive messages

once you finish reading this Introduction and learn the use of

the three programs named SEND, PRINT, and ACCEPT. The PRINT and

ACCEPT programs are explained on page 6, and SEND is described on

Page 10. A sample termlnal session with comments appears on the

back cover.

L
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Mailbox terms a.!11 phrases

Each Mailbox enroll-ee has a unique address code of one to flve

characters (letters and digits). Address codes 1dentlfy senders

and recipients of messages. Each address code is associated with

exactly one user; that is, one sign-on number. Generally, an

address code is chosen to be a person's inltials or a short form

of his name. For example, Samuel Clemens might be enrolled as

St,C or, if that address code were already in use, as TWAIN. The

WHOIS program, described on page 19, will display a person's
name, given an address code; or given a name, it will display the
address code.

Kn your company's private Mailbox, employees are usually marked

internal and may communicate with anyone who le enrolled. Other

enrollees may be marked external and may communicate with those

marked internal. They may only communicate with other enrollees

marked external under special conditions. In the STSC Company

Mailbox, employees are marked internal, while clients,

affiliates, and consultants are usually marked external.

A group, which also has a code of one to five characters, is a

set of address codes of individuals. A message addressed to a

group 19 sent to each of its members. For example, a group named

MATG might hold address codes of those persons interested in
correspondence about marketing• When appropriate, an enrollee

marked external may be enrolled in one or more groups; in this

case, he may communicate with the group as a whole or wlth any of
its members, which may include other enrollees marked external.

A message comprises a message header and some message text. The

header displays: the prlvacy level and urgency; the message
number, a unlque integer identifying the message; the tlmestamp,
giving the date and time the message was sent; the address code
o f the sender; and a distribution list· The distribution list

shows the address or group codes to which the message was

addressed (TO) or "carbon copied" (CC). Persons who were "blind

carbon copied" (UCC) also recelve the message, although their
address or group codes do not appear in the message header.

Here is an example of a message:

NO. 12345 SENT 12 JAN 1975 11.35.17

FROM MVDR

TO EERO

CC ARCH FLW

TEXTBOOK: I'VE PRINTED THE ROUGH DRAFT OF THE GLOSSARY

FROW YOUR FILE. IT LOOKS QUITE GOOD.

PLEASE ADD THIS ITEM.

FRIEZE: THAT PORTION OF THE ENTABLATURE BETWEEN

THE ARCHITRAVE AND THE CORNICE, OFTEN ENRICHED
WITH SCULPTURE.

e
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The message text is arbitrary character information and may be up
to a few thousand characters in length. It is-; usually entered at

a terminal, but it could be obtained from prevlously stored data.
An edited document and formatted results of a computation are

examples of stored data which might be used as message text.

A sender may designate the privacy level of hls message as
PERSONAL, CONFIDENTIAL, or NONCONFIDENTIAL. Ihs_as-a.nings of the

privacy levels are largely a matter of convention between sender
linii-reke-1*er.--PERSONAL-usuRily--mablks a-messdge of a sensitive
naturE lt-lial--the sender intends only for the addressed recipients.
CONFIDENTIAL denotes a somewhat less sensitive message that
should be seen only by persons within some agreed-upon group, for
Instance by company employees.

Clearly, the Mailbox cannot enforce proper use of privacy levels.
It does permit a recipient to select for printing only those
messages at or below a desired privacy level• Once a_mess·age is
prin-t-e_d, thoueh, protecting its privacy is the recipient's -
responsibility.

A sender may also classify a message as URGENT and/or REGISTERED.

Messages marked URGENT are prlnted before any messages not so
marked. A message marked REGISTERED will cause a confirmation to
be returned to the sender whenever the message is received. The

lreclpients.
REGISTERED classification ls not made apparent to the message's

A message sent to you 18 said to be:

pendin if the message was sent to you, but you have not
received it by executing the PRINT, MESSAGE, REPEAT, or
TOFILE program.

received if PRINT, MESSAGE, REPEAT, or TOFILE has processed the

message, but the ACCEPT program has not.

accepted if you have received the message and have executed the
ACCEPT program.

A message that you have sent is said to be:

active lf Borne or all of the addressees have not accepted the
message. (For them, the message is either in the

"pending" or in the "received" state.)

lapsed if the message has been accepted by all recipients but
is still held in the Mailbox file. (Lapsed messages
are periodically removed from the Mailbox file, to make
room for new messages.)

L
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Prompting

Most keyboard entries are prompted. Before awaiting keyboard

input, a Mailbox program will indicate the kind of input wanted.
Prompts are normally short; to see a longer prompt glving more
c[etail, respond to a short prompt by pressing RETURN.

The only exception is the entry of message text, which is
unprompted. When you are entering message text, presslng RETURN

causes an empty Line to be added to the text, as you might like
to have between paragraphs.

A response of on,e or more spaces followed by presslng RETURN ls
„epresented in thls manual and in prompts as SPACE-CR. It

selects the last alternative in the prompt and generally has the
effect of completing a process, such as ending message text,
sending a message, or exlting from a program. On a terminal that

has a TAB key, pressing TAB followed by RETURN is equivalent to
:SPACE-CR.

[f a prompt ends with a question mark, you must reply YES or NO

(abbreviated, if you wish, to Y or N). SPACE-CR 19 Interpreted

as NO.

Restarting after an interruption

If program execution is interrupted by an Attentlon signal,

resume execution by entering

-GOON

(for GO ON), rath€:r than by branching to the suspended 1lne
number. The -GOON procedure will make sure the Mailbox file is

active, reinitiallze some internal tables, and resume program

execution at the proper restart point (which ls often not the
line on whlch the program stopped).

If you interrupt the PRINT or REPEAT program and then enter

-GOON , the program asks where you want to restart. You should

reply with either a message number or an ordlnal number n
representing the [n]th message in that session at which to
restart the printing.

If you should lose your telephone connection while executing a
Mailbox program, sign on again. Your CONTINUE workspace is

automatically loaded for you. Then, follow one of these two

courses. If the terminal first requests input with the carrier
at the left margin, just continue what you were entering before
the interruption. If, however, the carrler indents slx spaces

before requesting input, resume execution by entering -GOON .

-4-



Can't get to 8 terminal?

If you expect to be away from the Mailbox for a while, there are

two special kinds of messages you should consider using. The

first 18 a message addressed to the fictltious enrollee ONOTE,
which allows you to post a short note like 'I WILL BE ON VACATION

AND AWAY FROM A TERMINAL UNTIL 12/30/74.' Once you have posted a

message to ENOTE, anyone who includes you in a distribution list

will be alerted to your unavailability. (See how to send a ONOTE
message on page 17.)

In the following example, a sender is advised that GGG has posted
a ONOTE message:

SEND

TO GGG DZ;CC FOX

ENOTE: GGG
DISPLAY? YES

GGG: I AM UNAVAILABLE UNTIL JUNE 1. DIRECT MESSAGES TO LB.

(N.B. In the examples in this manual, the portions entered by
the user are shown against a shaded background to distinguish
them from thoee printed by the Mailbox system.)

The second special message ls one addressed to EFILE. It allows

you to have all your messages put into one of your private files,
and then have the messages accepted for you. This is important

if you receive many messages and will be away for more than a day
or two. (OFILE is described on page 18.) When you return, lf

you have a large volume of mail, you can request that lt be

flleprinted on a high-speed printer at the STSC Computing Center
and mailed to you. Programs are avallable in workspace
1 FILEPRINT for high-speed printing of files.

Other Mailbox conventions

o You may force an escape from a Mailbox program by typing:

O BACKSPACE U BACKSPACE T

as the first (and only) entry on a new line. This may lose

the entlre message you are preparing, but will not lose or
alter any other information.

o You may be using a copy of the Mailbox workspace saved in your
private library. Such a workspace may become outdated because

the original workspace has been superseded by a new version.
Your private copy will print a warnlng report when a newer
version of Mailbox becomes available. You may use the VERSION

program to print the identity and revlslon level. of the copy
of the Mailbox you are using (see page 21).

A
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RECEIVING MESSAGES

Ih£ PRINT and ACCEPT programs

1-he PRINT and ACCEPT programs are all you normally need for
straightforward message reception. in case of problems in

printing messages, you may also need the REPEAT program. The

r'est of the programs for receiving messages described in this
section are sometimes useful but not essential.

The PRINT program dc'ts on pending messages. After PRINT has

completed, the messages that were printed are considered to be
received. When you are satisfied that no messages were lost or
garbled (by telephone problems, terminal problems, or running out
of paper), executing the ACCEPT program will mark the received

messages accepted. An example showing the use of PRINT and

ACCEPT appears on the next page and on the back cover.

PRINT

Prints pending messages, and changes their status from
"pending" to "received." Aside from messages marked URGENT,

which are printed first, messages are printed in message
number order.

If no pending messages are marked PERSONAL or CONFIDENTIAL,

printing begins immediately. If any pending messages are

PERSONAL or CONFIDENTIAL, you are prompted with:

PERS, CONF, NONCONF: or CONF, NONCONF:

Respond by ty,:ing one of these privacy levels in order to print
only messages at or below that level. Your response may be

abbreviated to P, C, or N. SPACE-CR is interpreted as NONCONF.

Any other response terminates the PRINT procedure without

changing the status of any message.

ACCEPT

Accepts all messages that are in the "received" state,
changes the message states from "received" to "accepted,"
and prlnts the number of messages accepted.

You should accept your messages as soon as possible after
receiving them. Cooperation by all users will result in smoother
operation of the Mailbox system. Programs ACCEPTALLBUT and

ACCEPTONLY (see page 9) may also be us:;ed to accept maile

.
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An example showing the person with address code SRI printing and
accepting some messages follows. SRI responds CONF to the
privacy prompt, so CONFIDENTIAL and NONCONFIDENTIAL (if any)
messages are printed. Message 4027, evidently a response to
4000, was sent by CLD who, as a member of the MATH group,

received message 4000 although he was not explicitly addressed.

PRINT

16 JAN 1975 15.45.00

CONF, NONCONF: CONF

£11 CONFIDENTIAL

NO. 4000 SENT 16 JAN 1975 9.21.53

FROM HARDY

TO CAYLY SRI SYLV

CC MATH

ARE THERE ANY INTERESTING NUMBERS BETWEEN 1710 AND 1 730?

£21 CONFIDENTIAL
NO. 4027 SENT 16 JAN 1975 13.47.20

FROM CLD

TO HARDY

CC CAYLY SRI SYLV

INTERESTING NOS: HOW ABOUT 1728? ITS 12 CUBED.

RECEPTION COMPLETE

ACCEPT

2 MESSAGES ACCEPTED

lhE MESSAGE and REPEAT programs

The MESSAGE and REPEAT programs will work on any message directed
to you, whether pending, received, or accepted; and on any
message sent by you, whether active or lapsed• However, the

Mailbox regularly discards lapsed messages after a tlme period
deslgnated by the steward. Thus if you accept a message sent
several days before, lt may be discarded almost immediately•

A sender can withdraw a message at any.time.
program ls described on page 10; the WITHARIW
on page 16.) If you receive a message and the
withdraws lt, the message will "disappear" fro
received messages.

(The WITHDRAW

action 18 described

sender later

m your list of

'lb

V
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r - MESSAGE n

Returns, as result £, a character vector holding the header

and text for message number B. The messaee must have been

either sent to you or sent by you. For example, entering

MESSAGE '3029 prints the header and text of the message with

number 3029. Another use of MESSAGE is shown here:

EPISTLE-MESSAGE 11533

EPISTLE&'FROM

40 41 3 43

39 LEPISTLE

FROM PAUL

TO CORIN

BE NOT DECEIVED; EVIL COMMUNICATIONS

CORRUPT GOOD MANNERS.

If you enter an invalid message number for B, the MESSAGE

program returns an empty vector rather than an error
indication.

r - MESSAGE ' abc'

Returns, as result E, a character vector holding the ENOTE
message for the enrollee wlth address code abc.

- MESSAGE 'ENOTE'
- MESSAGE 'OFILE'

Returns, as result E, a character vector holding your ENOTE
or OFILE message, if you have one.

REPEAT n

Prints one or more messages either sent to you or sent by

yoU• B is n vector of message numbers. Any messages

prevlously "pending" are marked "received."

Entering the expresslon REPEAT RECEIVED,PENDING is a convenient

way to print all messages that you have not yet accepted. (More

details on received and pending messages are on pages 3 and 21.]

To print all active messages that you have sent, enter

REPEAT SENT . (The SENT program is described on page 20.)

-8-



131£ TOFILE, ACCEPTALLBUT, and ACCEPTONLY programs

r - n TOFILE file
-

Copies messages sent to you or by you from the Mailbox to
your private file. Any copied messages that were "pending"
are marked "received." n holds the message numbers of

messages to be copied. If you wlsh to copy messages to a
file that is already tied, file should be the flle's tie
number, or it can be the file's name. If you wish to store

messages in an existing but untied file, tjle 18 the name of
that file. If you wish to copy messages to a nonexistent
flle, TOFILE will create and tie a file named file.

The result £ is a character matrix with as many rows as
there are messages. Each row contains the privacy level and
urgency, the message number, and the sender's address code.

For example, to copy all pending messages to a .file tied with 24,
enter the expression PENDING TOFILE 24 . To copy both pending
and received messages to the file with name MYMSGFILE, enter

CRECEIVED,PENDING) TOFILE 'MYMSGFILE' .

ACCEPTALLBUT B

Llke ACCEPT, but leaves messages in the "received" state if
their message numbers appear in f. For example, if you had
ten received messages and were ready to accept all of them
except the two with message numbers 4000 and 4027, you may
use RECEIVED and ACCEPTALLBUT like this:

RECEIXED
3955 39£18 4000 4003 4012 4027 4028 4035 4042 4075

ACCEPTALLBUT 4000 4027

8 MESSAGES ACCEPTED

ACCEPTONLY n

Like ACCEPT and ACCEPTALLBUT, but 1 eaves messages in the
"received" state if their message numbers do not appear in
B. For example, suppose you had used ACCEPTONLY 1n the

preceding example. Then:

ACCEPTONLY 4000 4027

2 MESSAGES ACCEPTED

You may receive messages from two fictltlous enrollees ORCVD and
ESTEW. CRCVD sends a confirmation whenever someone receives a
REGISTERED message from you. - ESTEW sends a notice to anyone
whose enrollment status in Mailbox is altered by the steward.
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SENDING MESSAGES

The SEND, TRANSMIT, and WITHDRAW programs

There are three programs for sending messages: SEND, TRANSMIT,

and W ITHDRAW.

SEND

Sends a message that you compose at the keyboard using the
actions described later in this section.

TRANSMIT 2&

Sends one message. 2£ is either a variable or an expression
containlng the message text. If x ls a matrix, the message

text is formed by appending a carriage return to each row.
An example of TRANSMIT appears on page 18.

WITHDRAW

Retracts one or more previously sent messapes with message
numbers in D from any recipients who have not yet received
them. When you withdraw a message, you may elther discard
the entire message or modify the text, distribution list, or
other previous actions and send it again. An example of

WITHDRAW is on page 18• (WITHDRAW may also be used as an

action within the SEND or TRANSMIT program; see page 16.)

Here is the simplest way to send a message. Flrst, execute the

SEND program by typing SEND and then pressing RETURN. When you

see the prompt TO, respond by typing the address code of the
intended recipient (in this example, EC) and pressing RETURN.

SEND

TO EC

SEND next prompts for message text entry by printing TEXT --

unless there ls something unusual about the code EC. (EC might

not be an enrcilled address code; or might have posted a ONOTE

message for SliND to dlsplay before it prompts for text entry.)

SEND

TO EC

TEXT --

THE BASIS OF OUR GOVERNMENT BEING THE OPINION OF THE PEOPLE,
THE VERY FIRST OBJECT SHOULD BE TO KEEP THAT RIGHT; AND WERE
IT LEFT TO ME TO DECIDE WHETHER WE SHOULD HAVE A GOVERNMENT
WITHOUT NEWSPAPERS, OR NEWSPAPERS WITHOUT A GOVERNMENT, I
SHOULD NOT HESITATE A MOMENT TO PREFER THE LATTER.

/THOMAS

-10-



Enter the text of your message on as many lines as are needed.

To signal the end of the message text, use SPACE-CR. (Simply

pressing RETURN at the left margin does not end the message;
instead, it adds a blank line to the message text.)

When you have ended a message, the prompt ACTION: is printed.

Type SEND, and the message is sent immediately and its message

number and timestamp are printed.

ACTION: SEND

NO. 5000 SENT 16 JAN 1787 8.37.05

TO

The TO prompt indicates that the SEND program is ready for you to
begin another message. TO terminate the process, respond to the

TO with a SPACE--CR instead of another address or group code.

The preceding example shows the essence of the sending process,
using the SEND program. The TRANSMIT and WITHDRAW programs,

which provide added flexibility in sending messages, as well as
the full facilities of SEND are described next.

Details 21 thE message-sending process

The three steps in preparing and sending a message are listed
below- The Vallbox system prompt for each le shown in

parentheses.

1. (TO ) Def.Lne the distribution list, privacy level, urgency,
and any messages to be forwarded along with your message.

2. {TEXT -- ) Start or add to the text of the message.

3. (ACTION: 1 If necessary, add to or correct the entrles from

steps 1 and 2 and display the revised information; and then
either send the message or cancel it.

The SEND program goes through each of these steps for every
message. Since TRANSMIT gets its message text from its right
argument, it goes directly from step 1 to step 3- W IT HDRAW

derives both the distribution list and message text from its
argument, and so starts with step 3.

The actions performed in steps 1 and 3 are specified in the same
way. Following the prompt, you enter one action, or several

actions separated by semicolons, selected from the list descrlbed
belov. (The SEND program has, in effect, already selected the TO
action for you in step 1.) To make the flrst action in step 1

something other than TO, either backspace over the TO and press

ATTN, LINEFEED, or BREAK be-fore typlng your action, or follow the
TO immediately by a semicolon and your action.
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At step 1, the program will perform the actions you
and then proceed to step 2. At step 3, the program

the actlons and return to the ACTION: prompt until

one of the actions SEND, QUIT, CHANGE, or MORE. Th

take the program from step 3 to step 1 or step 2.

have typed

will perform

it encounters

ese actions

You may make mistakes in entering actions; for instance, you may

type a nonexistent address code or action name. If you are at

step 3, you will receive an error report and the ACTION: prompt

agaln• At step 1, you will receive an error report and the

prompt "... i u. This means you're still at step 1, but the TO
action ign't being forced on you. In either case, just correct

your mistake by retyping the actions that were ignored. For

example:

SEND

TO OCE

NOT FOUND: QCE

...;TO 000

TEXT --

SEND

TO QCE;CC XYZ;CONF

NOT FOUND: QCE

IGNORED ACTIONS: CC XYZ;CONF

...;TO QQO;CC XYZ;CONF

TEXT

Most of the actions listed below may be performed in step 1 or

step 3, but some actions make sense at only one of these polnts.

For instance, the SEND action requires that both a distribution

list and a message text exist, while the WITHDRAW action requires

that neither have been entered.

Action names may be abbreviated to the first two characters.

CO;AP 12345;SE is as good as CONF;APPEND 12345;SEND .

You may include the quote-quad character  in the actions you

type. Before any actions are performed, you w111 be prompted to

enter a character-valued expression to replace the M. Suppose

you regularly send messages to the same ten people (who are not

enrolled as a group), and you have put their address codes into a
character vector named USUAL. Then at the TO prompt, enter E -

When the 0: prompt appears, enter USUAL .

Message-marking actions

PERS

Sets the privacy level to PERSONAL.

CONF

Sets the privacy level to CONFIDENTIAL.
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NONCONF

Sets the pr·lvacy level to NONCONFIDENTIAL. A message is

NONCONFIDENTIAL unless you have specified PERSONAL or

CONFIDENTIAL.

URG

Marks the message URGENT, so that lt will be printed before

all of the recipients' other messages.

/URG

Removes the URGENT marking•

REG

Designates the message REGISTERED, so that you will receive

a confirmation of its receipt. It is not evldent to the

recipient whether a message is registered or not.

/REG

Removes the REGISTERED designation.

Distribution list actions

The TO, CC, and BCC actions may be used to specify

message'e distirlbution list. After TO, CC, or BCC,

more individual address or group codes separated by
codes w111 be combined with any other codes entered

like-named actions.

or enlarge the

type one or

blanks. The

in previous

Each recipient •111 receive one copy of the
of the number of tlmes hlts name may appear

11st. Addressing a message to a group that
does not send :you the messape; you must CC
would like to receive a copy.

message, regardless

in the distributlon

you are a member of

or BCC yourself if you

In the following descriptions, codes represents one or more

individual address codes or group codes separated by blanks.

TO codes

Includes these address or group codes in the dlstrlbution

list and adds them to the TO line of the message header.

CC codes

Includes these address or group codes in the distribution
list and adds them to the CC 1lne of the message header.

t
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BCC codes

Includes these address or group codes in the distribution

list but does not include them in the message header.

/TO codes

Removes these address Or group codes from the TO line of the

message. If no codes follow /TO, then all codes from

previous TO a.ctions are dlscarded.

/CC codes

Removes these address or group codes from the CC line of the

message. If no codes follow /CC, then all codes from

previous CC actions are dlscarded.

/BCC codes

Removes these address or group codes from the BCC 1lne of

the message. If no codes follow /BCC, then all codes from

previous BCC actions are discarded.

Display actions

DIST

Displays the individual address codes from your distribution

11st. If your message is addressed to any groups, the

groups are expanded and the individual members' address

codes are displayed instead of the group codes.

PRINT

Displays the message header and text that you have prepared,

plus the message numbers of any appended messages. The

message header may include a line for the BCC list; this

line will not be displayed to any recipient.

STATUS

Displays the message header, but not the message text.

Text-alterlne actions

CHANGE

Lets you make changes to previously entered message text, go

that you do not have to type the entlre message over again

lf you need to make any corrections. CHANGE is described in

the section "Using the CHANGE Action," page 22.
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EDIT n

Composes the message text into lines of width n. If you
omit B, the width is set to 70. You don' t need the EDIT

action unless you're dissatisfied with the widths of the
lines you typed in previously. EDIT is especlally useful

after you have made major alterations to the text with
CHANGE.

MORE

Returns to step 2 of the message-sending process, to add
more text to the end of the message. (Use of the MORE

action is shown on page 16 and in the example on the back
cover.) If nearly all remaining space in the workspace ls
used up, you'll receive the warning report END MESSAGE SOON.

Stop at a convenient place and send any additional text in a
second message.

Message-appending actions

APPEND n

Appends one or more messages, with message numbers in n, to
the present message for the purpose of forwarding the
appended me·ssages to addressees who were not among the
original recipients. The present message may or may not
have any text of its oin. If the present message has no

text of its own, it acts simply as a vehicle for forwarding
the received messages. If lt does have text of 1ts own, the
text serves as commentary concerning the forwarded messages.
APPEND and 1ts use in forwarding messages is described
further on page 17.

/APPEND

Discards all messages collected from previous APPEND
actions.

Message dlspositlon actions

SEND

Assembles a message based on your distrlbution 11st, message
text, and any messages being appended; gives the new message
a message number and timestamp; and sends it.

QUIT

Discards the distribution list and message text being built,
and starts over at step 1.
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WITHDRAW n

Retracts one or more messages with numbers in n from any
recipients who have not yet received them, and proceeds to

step 3 of the message-sending process. When you withdraw a

message, you may either discard the entire message (wlth the

QUIT action) or modify the text, distribution list, or other

previous actions and send the message again. You can

withdraw only messages you have sent; that ls, you cannot

withdraw a message someone else sent. WITHDRAW may be an

action of the SEND or TRANSMIT program, only lf no

distribution list or message text has yet been entered.

Here is an example showing the use of the WITHDRAW action:

SEND

TO ;WITHDRAW 334

MSG 334 NOT RECEIVED BY MGM

ACTION: MORE

TEXT --

PLEASE LET NE KNOW BEFORE FRIDAY WHICH SCRIPT YOU PREFER.

(use SPACE-CR to end text)

ACTION: SEND

CONF. NO. 331 SENT 4 JAN 1975 11.16.22

TO

Temporary escape action

Cl

Lets you temporarily exit the sending program ln order to
enter system commands such as }ALSG, or execute an inquiry
program like WHOIS, RECEIVED, or SENT. If you were using 3

to enter system commands, you may enter any number in order
to resume. If you were using C to execute an inquiry

program, the sending program automatically resumes wlth
either the ACTION: prompt (step 3) or the ...; prompt

(step 11. For example:

ACTION: C

C:

)OPR HOW LATE WILL THE SYSTEM BE UP TODAY?/ABC

SENT

OPR: REGULAR SUNDAY SCHEDULE - UNTIL 17:00.

C:

3

3

ACTION: CONF

ACTION: C
C:

WHOIS 'TV'

TV: ABC BBC CBS NBC PBS

ACTION: CC TY;SEND
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Forwarding messages

The APPEND action (page 15) provides a way to forward a message.
Suppose you type the actlon APPEND 12345 . When you subsequent-
ly type the action SEND, two extra things happen. A new line,
CORIGINATED BY ...1, is added to the header of your message; and
message 12345 is placed at the end of your own message text.

A forwarded message ls not reall.y part of your message text. In

particular, you can't alter its contents by editing your o•n
message. (To be sure, you can send your message, then withdraw
it and edit it; but the glveaway line IORIGINATED BY ...1 will

disappear when you send the message agaln.)

The prlvacy level and urgency of your message are whatever you
set them to be. They are unaffected by the original privacy or
urgency of the message being forwarded.

If you would just like to forward message 12345 to ABC without
adding any commentary, enter this at step 1:

TO ABC;APPEND 12345: SEND

If you would also like the forwarded message to be confidential,
type this instead:

TO ABC;APPEND 12345; CONF;SEND

Adding some commentary as prefix to the appended message is also
easy:

TO ABC

TEXT --

PLEASE REPLY TO THE APPENDED MESSAGE.
(use SPACE-CR to end text)

ACTION: APPEND 12345:CONF;SEND

When given a 11st of message numbers, APPEND generates an equal
number of messages each having the same commentary as prefix.

SendinE & special ONOTE message

You may send a message addressed to BNOTE (and possibly to other
addressees as well) to call some matter to a sender's attention.
Anyone who later includes you in a distribution list is invited
to see the first line of your ENOTE message. He can read the
Message in full by executing the MESSAGE program. The first line
of your messaee should therefore be self-contalned and
informative; the remainder can give a more complete explanation.
(The "first line" extends up to the first carriage return.) An

example of a ONOTE message follows on the next page.

i
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TO ONOTE;CC EAP

TEXT --

OUT OF TOWN OVER THE OCT 31 WEEKEND.

MONT RESSOR HAS INVITED ME TO HIS CHATEAU TO SAMPLE

A CASK OF AMONTILLADO THAT RECENTLT ARRIVED.

lHOW PLEASANT TO HAVE OUR LITTLE DISAGREEMENT

BEHIND USt)

When you resume Mailbox activity, you should retract your ENOTE

message. To do thls, enter WITHDRAW 'UNOTE' and type QUIT in

r'esponse to the ACTION: prompt. WITHDRAW 'abc' , where abc is

your own address code, and WITHDRAW ME have the same effect.

Sending & special EFILE message

While you are out of touch, messages addressed to you may be

piling up. To prevent this, put the name of a private file of
yours as the first line of the text of a message to OFILE. If a

file by that name does not exist, the sending program will create
one. The program automatically grants the steward access to

append and resize the file.

A utility program is run occasionally by the steward to clean out
the Mailbox file. Acting on your OFILE message, the program will
copy all of your pending and recelved messages to your file
(named MAIL1223 in the following example) and accept them for
you. (Althouvh the steward's program copies the messages, the
steward himself cannot see them.)

TRANSMIT 'MAILi 223'

TO OFILE:SEND
MAIL1223 DOES NOT EXIST

CREATE IT? Y

NO. 2321 SENT 23 DEC 1974 16.59.55

If you do not wlsh to

specified lt, respond

will respond wilth the

CHANGE if you wish to

the OFILE message.

have a file created

N to the CREATE IT?

...; prompt. Reply

modlfy the name, or

with the name as you

prompt• The program

to thls prompt wlth

wlth QUIT to discard

When you resume Mailbox activity, you should retract your OFILE
message. To do this, enter WITHDRAW 'EFILE' and type QUIT in

response to the ACTION: prompt. For example, the following

sequence would retract EFILE message 2321.

WITHDRAW 'EFILE'

MESSAGE 2311 RECEIVED BY EFILE
ACTION: QUIT

-1-- --
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MAKING INQUIRIES

Some of the inquiry programs described here, like W HOIS, are used

mainly for interactive inquiries. Others, like PENDING, can be

used withln a "cover program" which a particular user might write
and use instead of one of the standard Mailbox programs.

DIRECTORY

Prints a list of of all individuals whom you may address
through the Mailbox, with their address codes and group
memberships. The name of an enrollee who ls marked external

is preceded by an '€'.

WHOIS 'abe'

Prints the address code, name, and group memberships of the
person whose address code is ike, if there is such a code,
and of every person whose last name begins with abc. If abc
is a group code, WHOIS prints the address codes of the
individual members.

WHOIS ' JQP'

JQP PUBLIC, JOHN Q. SALES PROD

WHOIS 'TV'

TV: ABC BBC CBS NBC PBS

To make several inquiries at once, give WHOIS a list of
items separated by semicolons:

WHOIS 'ISHMAEL;AHAB;GWW'

WHO IS '#abc'

WHOIS n

Prints the information described above for abc or sign-on
number 2, plus some addltlonal enrollment information.
WHOIS can be used in this way only by enrollees who are
marked internal.

PREVIEW

Tells how many messages you have pending, who sent them, and
whether any are marked URGENT. For example:

PREVIEW

3 MESSAGES PENDING FROM ABC BBC CBS
1 URGENT MESSAGE
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r - SENT

Returns information on messages you have sent, including the

message number and individual recipients' address codes for

each active message. The codes P, C, U, or R represent

PERSONAL, CONFIDENTIAL, URGENT, or REGISTERED messages. An

asterisk appears next to the address code of each person who

has received the message but not accepted it. Recipients

who have accepted the message are not shown. An example of

using SENT:

SENT

C 786 *CBS

RP 801 *PBS

UC 805 NBC *CBS

829 *ABC PBS CBS

C 850 *ABC NBC

U 853 NBC

UNREAD

Equivalent to executing PREVIEW and then SENT.

r •- INDEX • 2&'

Returns Information about the type of message selected by

the arguinent '26' 0 The resulting matrix I includes the
urgency, privacy level, message number, and sender's address

code. 3 may be any one of the following characters:

L Requests information on lapsed messages that you
have sent.

P Requests information on pending messages.

R Requests information on received messages.

A Requests information on active messages that you

ha ve sent.

For example:

INDEX "P'

UC 816 CBS

C 831 ABC

P 845 BAC
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r - PENDING

Returns, as result r, the numbers of all pending messages.

For example:

BENDING

816 831 845

r - RECEIVED

Returns, as result £, the numbers of all messages you have
received but not yet accepted. For example:

RECEIVED

777 798 803 807 810

- LAPSED

Returns, as result r, the numbers of those messages sent by

you that have been accepted by all recipients but not yet

discarded from the Mailbox.

r - ME

Returns, as result E, your address code as a character
vector.

VERSION

Prints the identity and revision level of the copy of the

Mailbox you are using.

ACCEPTED

ACCEPTED le a variable which is set by the ACCEPT,

ACCEPTALLBUT, and ACCEPTONLY programs. It contains the

message numbers of the messages you have accepted. Unless

you save a private copy of the Mailbox, ACCEPTED is lost

when you load another workspace. ACCEPTED is assigned a new

value each time you execute ACCEPT, ACCEPTALLBUT, or

ACCEPTONLY.

-21-



USING IHE CHANGE ACTION

General procedure

CHANGE permits detailed editing of previously entered message
text. It allows you to make corrections, insertions, and

deletions to the text so that you do not have to type the entire
message over again.

When you enter CHANGE (or CAl) in response to the ACTION: prompt,
the first 35 characters of the text are prlnted at the terminal.
You can then delete or replace any of these characters by typing
control characters under the appropriate text characters. There

are also control characters for inserting new characters in the
text. If you enter CHANGE before you have supplied any text,
CHANGE automatically starts you off in text entry mode.

At any time, you can move the "window," the 35 characters through
which the text is „iewed, to any other part of the text that you
wish to alter. Use of CHANGE requires knowledge of the control

characters for deleting and inserting text and moving the window
to different parts of the message text. To escape from the
CHANGE actlon, use SPACE-CR.

The CHANGE control characters are described in this section. In

each description, the control character is prlnted at the left

margin exactly like the character used at the terminal

addition, the following notation 18 used:

In

- a number representing a count of characters in the

text, as entered by the user.

string - a sequence of characters entered by the user.

An example showing the use of CHANGE appears on page 28.

Controlling the window

When CHANGE begins, the window 19 at the beginning of the text.

To make changes elsewhere in the text, move the window by typing

any one of the following control characters:

F

Moves the window forward to display the text segment

Immediately following the segment currently Clsplayed.

Fn

Moves the window forward n characters from the current

position (or to the end of the text if B 19 larger than the
number of characters remaining in the text).

e

-22-



Moves the window backward to dlsplay the text segment

immediately preceding the segment currently displayed.

13 n

Moves the window backward n characters from the current
position (or to the start of the text if 2 is larger than
the number of characters avallable).

n

Moves the left nosltion of the window to the Dth character
position in the text. For example, to return the wlndow to

the beginning of the text at any time, enter the number 0.

AstrinK

Locates the first occurrence of string in the text following
the character position under which the L 16 typed, and moves

the windo• forward to that text segment; or it prints the

report NOT FOUND..., if appropriate, without moving the

window• After the first move, entering L wlthout string
continues the search forward for the next occurrence of

string. The L, K, and E control characters share a "common

memory;" thus, if entering LWUNGA doesn't flnd WUNGA

forward, type K to search backward.

Kstring

Locates the most recent occurrence of string in the text

preceding the character position under which the K is typed,
and moves the window backward to that text segment; or it

prints the report NOT FOUND..., lf appropriate, wlthout

moving the window. After the first move, entering K without

strinE continues the search backward for the next occurrence
of string.

Estrlng

Locates the earliest occurrence of string in the text, and
moves the window forward or backward to that text segment;

or lt prints the report NOT FOUND..., if appropriate,

without moving the window. After the first move, entering E

without string contlnues the search.

Wn

Sets the wldth of the window to n characters. The maximum

window size 19 100 characters; the default is 35.

B
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Making simple deletions 322 insertions

.string

Inserts character string immediately preceding the character
above the period.

lili or \\\\

Deletes the characters above the slashes. Any number of

slashes may be used but they must be contiguous.

////string or \\\\string

Deletes the characters above the slashes and replaces them
with the strlne of characters that follows. Any number of

slashes may be used but they must be contiguous. (N.B. If

the replacement string is to begin with a slash (/), use the
backslash (\) for the control character.)

Changing largE segments of text

Astring

Replaces every occurrence of string, starting at the
position above the R and proceeding to the end of the text,
by another string of characters. First, enter Rstring. If

string 19 not found, the report NOT FOUND... is printed, and
the current window is displayed again.

If string is found, CHANGE prompts *lth REPLACE BY --.

Respond by entering the replacement string. If you made a

mistake in typing string, you may recover at thls point by
retyplng exactly what you flrst typed for string. If you

respond to REPLACE BY -- by pressing RETURN (vlth no

replacement string), every occurrence of string is deleted.

After the replacements are made, the number of replacements
is printed, followed by the prompt DISPLAY7. If you respond

YES (or Y), all replacements are prlnted (ln context) so
that you may correct any unanticipated replacements.

Sstring

Same as Rstring except that Sstring replaces every
occurrence of string from the beginning of the text up to
but not including the position under which the S is typed.

0
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Dstring

Deletes characters from the text, starting at the position
above the D and ending immediately after the next occurrence
of string·, If the requested deletion involves 200 or more
characters, CHANGE asks DELETE n CHARACTERS?. Reply Y or N.

Mstrinv

Moves the portion of text starting at the position above the
M and ending with (and including) the next occurrence of
string to a location forward in the text. First, enter
Mstring. If strinH is not found, the report NOT FOUND... is
printed, and the current window ls displayed again.

If strine is found, CHANGE prompts with TO FOLLOW --.

Respond by entering another string of characters. The text

to be moved will be relocated Just after this string. If

you decide at this point that you would like to abort the
move, respond to the prompt TO FOLLOW -- by Just pressing
RETURN. The report NOT FOUND... ls prlnted, and the current
window is displayed again.

Nstring

Same as Mstri-ng except that Nstring moves the designated
portion of text to a location backward in the text. Nstring
places the text to be moved immedlately before the string
that you enter in reply to the prompt TO PRECEDE --.

C string

Same as Mstring except that Cstring copies the portlon of
text rather than moving it. The original portion is not
deleted. A copy le only performed in a forward dlrection.

Adding more text

r or Istring

Prepares to insert more text in the message immediately
preceding the character above the I. You may begin typing
the insert on the same line immediately following the I.
After you press RETURN, CHANGE prints a number which
represents the last character position before the insert.
You may continue typing additional lines to be inserted.
When you have finished entering the text to be inserted,
either use SPACE-CR to return to normal CHANGE mode which

will then accept other control characters, or enter another
SPACE-CR to terminate the CHANGE program.

ij
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Z or Zstrlng

Same as Istring except that Zstring prepares to add one
more lines of text to the end of the message. After you

type Z or Zistring and press RETURN, CHANGE prints a number

which represents the last character position in the text

before the addition.

or

Prepares to insert an APL character-valued expression

immediately before the character above the J. After you

enter J, the prompt 0: is printed. At thls point, you may

enter a character vector or matrix, or any APL expression

that returns a character vector or matrix.

When you're using I, Z, or J, the warning report END MESSAGE SOON

•ill be given if nearly all remaining space in the workspace ls

used up. If you receive this report, stop at a convenient place

and send any additional text in a second message.

Displaying text

F'string

Prints the portion of text starting at the position above

the P and ending after the next occurrence of string.
Entering P without string displays the entire text starting

at the posltion above the P and proceeding to the end of the

text.

Vstring

Prints a window containing a view of each occurrence of

string, starting at the present window position and
proceeding to the end of the text.

Ustring

Same as Vstring except that Ustring glves a vlew of each

occurrence of string from the beginning of the text up to

but not including the position above the U.

Inserting nontypable characters

Certain typewriter operations (backspace, carriage return, idle,

linefeed, and null) cannot be entered as individual characters

directly from a terminal keyboard. Therefore, these operations

require special representation to permit editing within the text.

The following character combinations are used to represent these

operations:
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Backspace 'c B'

Carriage return 'CC'

Idle .CI'

Llnefeed 'CL'

Null .CNI

During orlglnal text entry you need not be concerned wlth these
combinations., In fact, they can only be inserted using CHANGE.

However, when text ls displayed during CHANGE, these combinations

are shown instead of the related typewriter operations. One of

these comblnat.lons may be entered at any text modification polnt
to stand for the corresponding typewriter operation. When the

message ls printed, the appropriate typewriter operation will
occur.

By uslng EDIT after you have used CHANGE, you need not normally
be concerned with the location of carriage returns, because EDIT

will allen right and left margins for any width desired.

Example

An example showing the use of the CHANGE actlon appears on the
next page. What the user types and the program responses are
shown on the left side. Explanatory notes appear on the rlght.
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INTERPRETING REPORTS FROM THE MAILBOX SYSTEM

During a Mailbox session, reports which inform you that you have
made an error or which just provide you with some information are
printed at the terminal. Posslble reports from the Mailbox
system are listed here, together with the names of the programs
where they may occur, the cause of the report, and a suggested
remedy. When the report is mainly informational, no remedy ls
given.

ACCEPT RECEIVED MESSAGECS)

Program: PREVIEW, SEND, TRANSMIT, UNREAD, or WITHDRAW
Cause: You have received but not accepted one or more

messages that we re sent to you.

Remedy: Use the ACCEPT, ACCEPTALLBUT, or ACCEPTONLY
program to accept your received messages.

ADDRESS CODES OR SPACE-CR:

Program: SEND or TRANSMIT

Cause: You pressed RETURN Immediately following the TO
prompt, without first supplying any address codes.

Remedy: If you wish to send a message, type address or
group codes for the TO distribution list. If you
wlsh to leave the SEND program, use SPACE-CR.

APPENDING E MESSAGECS) TO THE FILE fileld

Program: TOFILE

Cause: The TOFILE program prlnts the current date and
time followed by this report of the total number n
of messages being written to file flleld.

APPEND' MUST BE FOLLOWED BY ONE OR MORE MESSAGE NUMBERS

Program: SEND, TRANSMIT, or WITHDRAW
Cause: You have attempted to use the APPEND action with

no message numbers.

Remedy: Reenter the action APPEND followed by one or more
message numbers.

iD
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BYPASSING URGENT MESSAGE(S) FROM codes

Program: PRINT

Cause: You have one or more pending messages marked

URGENT by their senders, but you have specified

that only messages •lth a certain privacy level be

printed. The urgent messages having a higher

level of privacy than spec:ifled are hypassed.

Remedy: Repeat the PRINT program request, specifying a

higher level of privacy.

CANNOT APPEND TO OFILE

Program: SEND, TRANSMIT, or WITHDRAW
Cause: You have attempted to append a message using the

APPEND action to a message addressed to EFILE.

Remedy: Use the QUIT action to discard the EFILE message,

or use the SEND action to send it.

file DOES NOT EXIST

CREATE IT?

Program: SEND, TRANSMIT, or WITHDRAW
Cause: You have attempted to send a OFILE message but

have supplied the name flle for a flle that does

not exist in your library.

Remedy: If you wish the program to create a file with this

name i respond Y for YES; lf not, respond N for NO.

END MESSAGE SOON

Program: SEND, TRANSMIT, or WITHDRAW

Cause: Nearly all remaining space in the workspace has
been used up.

Remedy: Stop entering text at a convenient place and send

additional text in a second message.

EXT: codes

Program: SEND, TRANSMIT, or WITHDRAW

Cause: You have included 1n the distribution list one or

more address codes of enrollees who are marked

external. These persons are probably not

employees of your company.

Remedy: Alter the distribution list by using /TO, /CC, or
/BCC lf you do not want any of these people to
recelve the message.
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=== OFILE MESSAGE ACTIVE ===

Program: The first Mailbox program that you execute in a
session.

Cause: You have a OFILE message active.
Remedy: Ignore the report if the OFILE message is still

valid, or use the WITHDRAW program and the QUIT
action to discard lt.

OFILE MESSAGES CAN ONLY BE SENT ON YOUR HOME (THE OTHER) SYSTEM

Program: SEND, TRANSMIT, or WITHDRAW
Cause: You have attempted to send a OFILE message on your

"non-home" system.
Remedy: Use the QUIT action to discard the message. Then,

prepare and send a OFILE message on your "home"
system.

IGNORED ACTIONS: z

Program: SEND, TRANSMIT, or WITHDRAW
Cause: As a result of the error described in the report

on the preceding line, the actions £ could not be
processed.

Remedy: Reenter the ignored actions.

MAILBOX SYSTEM ERROR.

PLEASE REPORT THE CIRCUMSTANCES THAT LED TO THIS PROBLEM
TO THE STSC COMPUTING CENTER.

Program: Any Mailbox Frogram.
Cause: There is an error in a Mailbox program.

Remedy: )SAVE the workspace and keep the terminal prlntout
of this session. Then report the problem to the
APL operator at the STSC Computing Center by
sending a )OPR message.

MESSAGE n NOT FOUND

Program: REPEAT, SEND lAPPEND or WITHDRAW action), or
WITHDRAW

Cause: You have speclfied a message number n for a
message that does not exist. If you were using
arguments like PENDING or RECEIVED, thls report

indicates that the message has been withdrawn by
its sender.

Remedy: Reenter the action using a valid message number.

CD
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p MESSAGECS) ACCEPTED

Program: ACCEPT, ACCEPTALLBUT, or ACCEPTONLY
CauseZ You have just accepted B received messages.

MESSAGES ADDRESSED TO EFILE MUST NOT BE ADDRESSED TO ANYONE ELSE
Program: SEND, TRANSMIT, or WITHDRAW
Cause: You have addressed a message to OFILE but have

also included other address or group codes in the
distribution list.

Remedy: Use /TO, /CC, or /BCC to alter the distribution
list.

MESSAGES MAY NOT BE SENT TO OSTEW OR BRCVD

Program: SEND, TRANSMIT, or WITHDRAW
Cause: You have included ESTER or ORCVD in the

distribution list of the message.

Remedy: Use /TO, /CC, or /UCC to remove OSTEW or ORCVD
from the distrlbution list.

n MESSAGECS) PENDING

Program: SEND, TRANSMIT, or WITHDRAW
Cause: You have not yet received one or more messages

that we re sent to you.

Remedy: Use the PRINT, MESSAGE, REPEAT, or TOFILE program

to recelve your pending messages.

n MESSAGES PENDING FROM codes

Program: PREVIEW or UNREAD

Cause: You have n<,t yet received one or more messages
sent to you by persons with these address codes.

Remedy: Use the PRINT, MESSAGE, REPEAT, or TOFILE program

to receive your pending messages.

IdSG n NOT RECEIVED BY codes

Program: WITHDRAW, or the WITHDRAW action within the SEND

program.

Cause: The persons ulth these address codes have not yet
received the message with messape number n.
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UNG n RECEIVED OR TRANSFERRED: codes

NOT RECEIVED BY codes

Program: WITHDRAW, or the WITHDRAW action within the SEND

program.

Cause: The persons with these address codes have already
received the message with message number n, or the
message has been transferred to the other system.
Persons who have not yet received the message are
identified on the second line of the report.

MUST BE A CHARACTER VALUE

TRY AGAIN...

Program: SEND, TRANSMIT, or WITHDRAW
Cause: You have used f following a TO or ACTION: prompt,

but the evaluated Input you supplied was numeric
instead of character-valued.

Remedy: Reenter the input correctly. Entering a space
satisfies the .

NO DISTRIBUTION LIST GIVEN

Program: SEND, TRANSMIT, or WITHDRAW
Cause: You have attempted to send a message but have not

specified any recipients of the message. Possible

reasons are:

Remedy:

o You pressed Attention before receiving the TO
prompt.

o You typed a semicolon immedlately following the
TO prompt.

o You removed all addressees by using the /TO,
/CC, or /BCC actions.

o All address codes were invalid.

Use the TO, CC, or BCC action to specify intended
reclpients of the message ln a new distribution
11st.

NO MAIL FOR abc

Program: PRINT

Cause: There are no messages pending for the enrollee
w'lth address code abc.
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nflvacy NO. n SENT date time

Program: SEND, TRANSMIT, or WITHDRAW
Cause: You have just sent a message. Thls report

indicates the message number B and the date and
time the message was flled in the Mailbox system.
If you marked the message CONFIDENTIAL or

PERSONAL, that privacy level appears in the report
as 'CONF'. or 'PERS.'.

NOT AN ACTIVE MESSAGEt

Program: REPEAT

Cause: In the argument to REPEAT, you have included the
message number of a message that has been
withdrawn by its sender.

Remedy: Execute another Mallbox program, if you wlsh.

NOT A TIE NUMBER: tn

Program: TOF I L.E

Cause: As the right argument to TOFILE, you have given a
number -In that is not the tie number of any file.

Remedy: Reenter the TOFILE statement, using a file name or

a valid tie number as the right argument.

NOT A VALID ACTION:

Program: SEND, TRANSMIT, or WITHDRAW
Cause: You have followed an ACTION: prompt wlth something

unrecognizable as a valid action. For example,

you may have attempted to specify a distribution
list without preceding it with TO, CC, or BCC.

Remedy: Reenter the actions correctly.

NOT A VALID FILE NAME

Program: SEND, TRANSMIT, or WITHDRAW
Cause: The flle name that you have specified in the text

of a message to EFILE does not conform to the

naming conventions for APL*PLUS flles.

Remedy: Use the QUIT action to discard the message, or use
tlie CHANGE action to modify the message text.
Refer to the ARL*PLus File Subsystem Instruction

Manual (STSC, 1971) for a complete description of
file names.

V

ilil
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=== ONOTE MESSAGE ACTIVE ===

Program: The first Mailbox program that you execute in a
session.

Cause: You have sent a ONOTE message, which is still
active.

Remedy: Ignore the report lf the ONOTE message is still
valid, or use the WITHDRAW program and the QUIT
action to discard lt.

ONOTE(S): codes
DISPLAY?

FROM

Program= SEND, TRANSMIT, or WITHDRAW
Cause: You have included in a distribution list one or

more addressees who have posted ONOTE messages.
Remedy: If you would like to have the first line of any of

the ENOTE messages printed, reply Y to the
DISPLAY? prompt; otherwise, reply N or SPACE-CR.
When you receive the FROM prompt, type the address
codes of those persons whose ENOTE messages you
Would 11ke to see. If there ls only one ONOTE
message, the FROM prompt 19 not given.

NOT FOUND...

Program: SEND, TRANSMIT, or WITHDRAW
Cause: The string of characters you have typed following

the K, L, E, R, M, N, or C control character in
CHANGE cannot be located, or your response to the

TO FOLLOW -- or the TO PRECEDE -- prompt was
invalid.

Remedy: Deter·mlne your mistake and enter the statement
correctly.

NOT FOUND: codes

Programi SEND, TRANSMIT, or WITHDRAW
Cause: You have entered one or more 1nvalld address or

group codes in the TO, CC, BCC, /TO, /CC, or /BCC
actions.

Remedy: Reenter the action with valid codes. If you do

not know a person's address code, enter 0 in
response to the ACTION: prompt and then use the
WHOIS program to find out the code (see page 16).
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NOT WITHIN A SUSPENDED FUNCTION

Program: Any Mailbox program.
Cause: You have attempted to execute a Mailbox program

while another program is suspended.
Remedy: Enter -GOON to continue with the suspended

program, or just enter - to terminate the

program immediately.

NOT YOUR MESSAGE: n

Program: TOFILE

Cause: In the left argument to TOFILE, you have specified
the message number of a message that was not sent
either to you or by you.

Remedy: The message with message number B ts not appended
to the file; all others are.

NO VALID TEXT GIVEN

Program: SEND, TRANSMIT, or WITHDRAW
Cause: You have attempted to send a message without

supplying any message text.
Hemedy: Use the MORE or CHANGE action to enter some text;

or use the APPEND action to append (forward)
another message; or use the QUIT action to discard

the message.

ONLY SINGLE MESSAGE NUMBERS ALLOWED

Program: MESSAGE

Cause: You have specified more than one message number in
the argument to the MESSAGE program.

Remedy: Reenter the statement using only one message
number, or use the REPEAT program to print more

than one message.

LORIGINATED BY abc NO. n SENT date 112£ 1
Il ---------

Program: PRINT, REPEAT, or MESSAGE
Cause: The message with message number B, which was

originally sent by the person with address code
ig£, was forwarded to you in the message currently
being printed.

e
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RECEPTION COMPLETE

Program: PRINT

Cause: All pending messages at or below the privacy level
you specified have been printed.

Remedy: If you have more pending messages with a higher
privacy level, use the PRINT program agaln to

print those.

REG. privacy NO• 11 SENT date time

Program: SEND, TRANSMIT, or WITHDRAW
Cause: You have Just sent a message marked REGISTERED.

Thls report indicates the message number n and the
date and time the message was filed in the Mailbox
system• If you marked the message CONFIDENTIAL or

PERSONAL, that privacy level appears in the report
as 'CONF.' or 'PERS.'.

RESTART AT MSG

Program: -GOON
Cause: The PRINT or REPEAT program was interrupted, and

you entered -GOON to restart the program.

Remedy: The Mailbox restart mechanlsm requires that you

enter either a message number B, or an ordinal
number B so that the program resumes prlnting at
the [n]th message. If you wish to stop the

program, type O BACKSPACE U BACKSPACE T to

escape.

SOME OF YOUR MAIL IS MARKED privacy.
WHICH TYPES OF MAIL DO YOU WISH TO PRINT?

Program: PRINT

Cause: You pressed RETURN in response to the privacy
prompt CONF, NONCONF: or PERS, CONF, NONCONF:.

Remedy: Respond N to print nonconfldential messages, C to

print confidential and nonconfidentlal messages,
or P to print all pending messages.

TRY AGAIN...

Program: SEND, TRANSMIT, or WITHDRAW

Cause: You have typed some character that CHANGE does not

recognize as a valid control character.
Remedy: Reenter the command correctly.
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URGENT MESSAGE(S)

ProgramZ PREVIEW or UNREAD

Cause: You have n pending messages that are marked
URGENT.

Remedy: Use PRINT, REPEAT, MESSAGE, or TOFILE to recelve
-these messages as soon as posslble.

URGENT privacy NO. B SENT date time

Program: SEND, TRANSMIT, or WITHDRAW

Cause: You have Just sent a message marked URGENT. Thls

report indicates the message number B and the date
and time the message was filed in the Mailbox

system. If you marked the message CONFIDENTIAL or

PERSONAL, that privacy level appears ln the report

as 'CONF., or 'PERS.'.

URGENT REG. prixas:Ly NO. n SENT date time

Program: SEND, TRANSMIT, or WITHDRAW

Cause: Same as the preceding report except that this

message was also marked REGISTERED.

VALUE ERROR

Program: An APL error.

Cause: You have mlstyped the name of a. Mailbox program.

Remedy: Reenter the statement correctly.

WITHDRAW IS NOT A VALID ACTION HERE. DISPOSE OF PRESENT MESSAGE.

Program: WITHDRAW

Cause: You have attempted
within the WITHDRAW

Remedy: Use the QUIT action

message, or use the

to use the WITHDRAW action

program.

to discard the present

SEND action to send lt.
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WS FULL

Program: An APL error.

Cause: You have used up all remaining space in the
Mailbox workspace.

Remedy: If you are using a private version of the Mailbox
workspace to which you have added functions, try
using the parent Mailbox workspace. Otherwise,

contact your Mailbox steward or the APL operator
for assistance.

WS NOT FOUND

Program: An APL error.
Cause: You have made an error in typing the name or

library number of the Mailbox workspace.
Remedy: Reenter the )LOAD statement correctly.

YOU ARE NOT ENROLLED IN THE STSC MAILBOX SYSTEM.
PLEASE SEE YOUR STSC MARKETING REPRESENTATIVE FOR DETAILS
IF YOU WISH TO BE ENROLLED.

Program: The first Mailbox program that you execute in a
session•

1 Cause: You have attempted to use a Mailbox system in
which you are not enrol.led.

Remedy: Follow the glven instructions.

GA
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APPENDIX A

Use and Misuse of t he Mailbox
-.--.I-.- I.Ill.-- I.-I.Il ...Il----

This sectlon describes STSC's recommended use of the

Mailbox for its employees, and was adapted from a paper

written by Philip S. Abrams (STSC).

Mailbox 19 a po

with any tool,

aspects of its

there is a body

over the period

of questlons to

Is this message

wer·ful and sophisticated communication tool. As

it is not sufficient to know the purely technical

use. Mailbox is also a social phenomenon, and

of experience and convention that has accumulated
it has been in use. These notes are in the form

consider when using Mailbox.

necessary7

Many people receive large numbers of messages daily, both
from customers and from other internal users. Every message

takes tlme to prlnt, to read, and to answer. Questioning

the necessity of a message before sending it can save time

for both the sender and the recipients. Do not, of course,

use thls as an excuse not to communicate. A short message

that you've taken some action can allow the reclplent to

stop thinking about the need for action and go on to other

matters. Simply be aware of the aggregate time consumed by

all of the people involved in a message. A good practice is

to clock the prlnt time, multiply the result by the number

of recipients, and Judge whether the topic justifies the

total terminal-hours required to prlnt the message.

ls Mailbox the best way to communicate this information?

Mailbox is habit-forming, and it is easy to forget that

other means of communications exist. Some subjects are

better treated by telephone, through the postal mall, or in

a face-to-face meeting.

Is the distribution appropriate?

Are you sending this message to the right people7 Are they

all really interested? Have you omitted anyone? Is the

distribution list as short as possible?
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18 the message too long?

A long message is an imposition on the recipient. Obviously

there is no absolute gauge of length. The length of a

message ,·elates to the content and importance of the
message, the addressees, and the expected response.

If a long message is really necessary, there are other
possible ways to communicate it• One technique is to put

the edited text into a file or workspace and then to send a
short Mailbox message telling people where to find the text.
Also, long messages that are less timely mlght better be
sent through the mails•

What impression does this message glve of the sender?

Wrltten communication exposes the sender in a different way
than verbal communication. In particular, spelling,

language, and grammar stand out, as well as typing sk111.
Although not everybody is a Hemingway or Shakespeare, the
form of a message influences how the recipient feels about
1t and about the sender.

The PRINT and CHANGE actions in the SEND program are

intended to allow you to read and revise a message before
sending it. QUIT permits you to change your mind before
sending, whi Le W ITHDRAW lets you do so later.

Remember also that people other than those on the original
distribution list may eventually see a message, through
forwarding procedures and copying machines.

Some messages sound awkward or antagonistle when put into
wrlting. If you feel this upon rereading your message
(before sending), maybe a phone call or a meeting would be a
better way to communicate.

In the same vein, be aware of thls "limited bandwidth" of
the Mailbox when receiving a message. Often an apparently

curt or hostile-sounding message was not intended that way.
Mailbox lE; marvelous for transmitting objective information,
but can break down when feelings are Involved. If in doubt,

do not hesitate to clear up misunderstandings with further
discussion through Mailbox, by telephone, or ln person.
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Is this message overclassifled7 Underclasslfled?

The following guidelines are helpful:

PERSONAL: For your eyes only. Print only in private, and
treat such mail as very private and personal.

CONFIDENTIAL: For company internal distribution only.

Generally, this classification is used for those messages
that you would not want a competitor or a customer to see.

NONCONFIDENTIAL l unclassed): Everything else.

URGENT: A message of any privacy level can be marked
URGENT. These messages will be printed before any others.
If a subject is extremely urgent, don't rely on Mailbox to
assure its receipt; telephone instead.

REGISTERED: A.ny message may also receive this marking. The

tlme and date of the reciplent's reception will then. be
reported. .Remember though, that recelpt of a message does
not always mean it has been read.

Is the message pertinent?

Each message should treat one subject at a time. A handy

convention ls to summarize the topic in a few words at the
beginning of a message. This allows recipients quickly to
identify messages related to a given topic. Use separate

messages for separate subjects.

Have I properly disposed of all messages?

Some messages are informational and need no reply. Others
need answers. If you cannot answer questions posed in a
message, tell the sender so. If there will be a delay in
your answer, tell the sender about when to expect the
answer. As the number of Mailbox enrollees grows, messages
tend to get misdirected. If you know someone who can answer
a question, forward the message to that person, and if
appropriate, tell the sender you have done so.

Replies should be timely. It is easy to create

misunderstandings when a direct message is not answered.
The sender does not know •,hy he has gotten no answer. The

problem is not as serious when you receive a message as a
member of a group. In general, it is not necessary to reply
to "broadcast" messages lf you cannot help.

In replying to a broadcast message, it is usually not
necessary to send copies to all original recipients•
However, since people may be Interested in your reply, it
may be helpful to keep a copy of the return message, in a
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file or workspace. Be sure to advise the group of the

location of the return message.

Who else should see thls message?

Messages are sornetlmes not sent to all interested or
concerned parties. Use APPEND to remedy thls. Do not hoard

information.

Miscellanequs sugaestions for Mailbox use
--

[f you receive a message that you feel is a waste of your time,
tell the sender. He may not realize that you are not interested

in the topic.

Your mail is private - so is other peoples'. Never look at

somebody elsels mall either while it 18 printing or when it is
lylng around. If a message was meant for you, you would have

received lt. A simple rule is to treat others' mail as lf it
were in a perfumed pastel envelope.

Your sphere of communication in the Mailbox is usually larger

than your manager, subordinates, and close colleagues. Such

liberty also carries with it a responsibility to use Mailbox in a
mature way. Wholesale broadcast messages, especially those

unrelated to company business, are an imposition on the
recipients, a misuse of resources, and bad manners.

Set up a routine for using Mailbox. The volume of your mail

usually Browse Without a routine, messages can get lost or go
unanswered. Having a routine also helps you avoid spending too
much time in Mailbox to the detrlment of your other activities.

Be aware of the dlverslty of terminals your recipients may be
using. A growing number of narrow-width (80 characters) portable
terminals are in use. Wide messages printed on such terminals

are less readable than when printed on the sender's termlnal.

EDIT can be used to advantage to adjust the width of a message.

Mailbox is a tool, and customs and conventions regarding its use
are evolving to meet human needs. Get to know its possibilities,

as well as its limitations, and don't hesitate to experiment.

In summary, remember that Mailbox is only a tool. Used when

appropriate with an awareness of its limitations, it ls indeed a
convivial one.

e
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APPENDIX B

Summary 311 Programs, Actions, and Prompts

Program -EA £51 Purpose

ACCEPT 6 Removes received messages from active list.
ACCEPTALLBUT n 9 Removes all messages except those with

numbers in B from active list.
ACCEPTED 21 Lists message numbers of accepted messages•
ACCEPTONLY n 9 Removes only those messages wlth numbers in

from active list.

DIRECTORY 19 Lists all enrollees whom you may address.
-•GOON 4 Resumes an interrupted program.
YNDEX 'x' 20 Returns information on a certain type of

message, depending on whether x 19 P, R, A,
or L, for pending, received, active, or
lapsed.

LAPSED 21 Returns message numbers of accepted messages
still in the Mailbox system.

M E 21 Returns your address code.
MESSAGE n 8 Returns the header and text of a message sent

to you or by you. 2 le the message number.
MESSAGE 'a12£' 8 Returns the entire message to ENOTE from abc.

If abc is OFILE or ONOTE, it returns your

message to OFILE or ONOTE, if you have one.
PENDING 21 Returns the numbers of all pendlng messages.
PREVIEW 19 Prints total number of pending messages, who

sent them, and whether any are marked URGENT.

PRINT 6 Prints pending messages.
RECEIVED 21 Returns the message numbers of recelved but

unaccepted messages•

REPEAT a 8 Prints messages sent to you or by you. n
holds message numbers.

SEND 10 Begins the message sending process.
SENT 20 Returns informatlon about who has and who has

not received messages sent by you.
D TOFILE file 9 Copies messages with numbers in B to your

file and returns pertinent information. file

ls a tled file's number or name, an untled
flle's name, or the name of a file to be
created.

TRANSMIT x 10 Sends one message. x may be a variable or a
character expression.

UNREAD 20 Equivalent to PREVIEW followed by SENT.

VERSION 21 Prints the identity and revision level of
your copy of Mailbox.

WHO IS 'abc' 19 Identifies one person or group members by an
address or group code abc. WHOIS ' #abc'

and WHOIS n provide more information about

user number n.

WITHDRAW a 10 Petracts one or more previously sent messages
from recipients who have not yet received
theme E holds the message numbers.
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Actions within the SEND, TRANSMIT, and WITHDRAW Programs

APPEND n 15 Causes messages with numbers B to be appended
for forwarding. /APPEND discards them.

BCC codes 1 4 Directs copies to the addressees listed in

codes, but does not include codes in message
header. /BCC codes removes codes.

CC codes 13 Same as BCC, but codes appear in header.
/CC codes removes eodes.

CHANGE 14 Modifies message text.

CONF 12 Sets privacy level to CONFIDENTIAL.

DIST 14 Displays all individual address codes in your
distribution list.

EDIT n 15 Composes message text into lines n characters
wide.

MORE 15 Adds text to the end of your message.
NONCONF 13 Sets privacy level to NONCONFIDENTIAL.

PERS 12 Sets privacy level to PERSONAL.

PRINT 14 Displays message header and text that you
have Just prepared.

OUIT 15 Discards prepared message and distribution
11st.

REG 13 Designates a message as REGISTERED. You

receive confirmation of its receipt. /REG

removes that designation.
SEND 15 Sends the message you have Just prepared.
STATUS 14 Displays the message header only.
TO codes 13 Designates direct recipients of a message and

adds them to the TO line in the message
header. /TO codes removes codes.

URG 13 Marks a message as URGENT to be printed ahead

of all other messages. /URGENT removes that

prlority.

WITHDRAW n 16 Retracts messages with message numbers in n
from recipients who have not yet received
them.

16 Activates the 0: prompt for system commands
or 1nqulry programs.

Prompts in the Hallbox System

TO 11 Enter distribution 11st, prlvacy level,
urgency, and APPENDs, if any.

TEXT -- 11 Begin enterlng or adding message text.
ACTION: 41 Add or correct entries from TO and TEXT --1

then display, send, or cancel. If you make a

mistake in responding to an ACTION: prompt,

you'll receive another ACTION: prompt after

the error report. Retype ignored actions.
0: 12 Reply with an appropriate expression.

L2 You have erred in answering the TO prompt...

Retype ignored actions.
SPACE-CR 4 Exlts the sendlng program, ends message text

entry, or lists all possible actions.
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INDEX

Note: An underlined page number indicates that comprehensive
information about the item appears on that page. This index does not

contain references to the section "Interpreting Reports from the Mailbox
System."

ACCEPT 1, 3, 6-7, 9, 21
ACCEPTALLBUT *, 21
ACCEPTED 21

Accepted message 3, 5-9, 20-21
Accepting messages. §£.e ACCEPT,

ACCEPTALLBUT, ACCEPTED,
Accepted message, or

ACCEPTONLY

ACCEPTONLY 9, 21
ACTION: 11-12, 16-18, 22, 28
Actions, Mailbox workspace

APPEND. See APPEND
liCC o See BCC'

CC. See CC

CHANGE. See CHANGE

CONF. See CONFIDENTIAL
DIST• 59.1 DIST
EDIT. See EDIT

---

MORE. Re.f MORE

NONCONF. See. NONCONFIDENTIAL
PERS. See PERSONAL

PRINT. §£& PRINT action

QUIT. See QUIT
REG. See REGISTERED
SEND. See SEND action

--

STATUS. See STATUS
TO. See TO

URG. See URGENT

WITHDRAW. See WITTIDRAW actlon
---

0 see [3 action
Active message 2, 7-8, 20

Adding message text 15-16, 24-26
Address code 2, 7-8, 10-21

Addressees. S-&£ Address code,
Dlstributlon list, and

Recipients

APPEND 1, 12, 1.2, 11, 44
Backspace character 26-27

BCC 2, 13-13
H control character 22
Blind carbon Copy. See BCC

Carbon copy. See CC

Carriage return character 26-27

CC 2, 5, 7, 12-12-14, 16, 18
C control character 25
CH. See CHANGE

CHANGE 12, 14-15, 18, 22-28, 42
Control characters 22-26

Nontypable charicters 26-27

Window. See Wl adow

Character-valued expression 12,
26

CONF. See CONFIDENTIAL

CONFIDENTIAL j, 6-7, 11-13,
16-17, 20, 28, 43

CONTINUE workspace 4
Conventlons, Mailbox 2-5

Copying message text 25
Correcting message text. See

CHANGE

D control character 25

Deleting message text 24-25

DIRECTORY 19
--

Discarding a message. See QUIT

Displaying message text 13, 26
DIST 14

--

Distribution list 2, 10-13-16, 41
E control character 23

EDIT 15, 27, 44

Editing a message. See CHANGE and
EDIT

Enroll-ent 1-2, 9, 1.9
Escape 3-j, 16, 22

Exit. §3le Escape
External enrollee 2, 19
F control character 22

Flctitious enrollee 5, 9
OF ILE. Rel EMILE
ENOTE. §.ee ENOTE
CRCVD. §.ie BRCVD
ESTEW. 2££ CSTEW

OFILE 5, 8, 18
Flleprinting messages 1, 5, 9, 18
Forwarding a message. See APPEND
-GOON 4

Group code 2, 7, 11-14, 19, 43
I control character 25-26
Idle character 26-27

INDEX 20

Inserting message text 24-26

Internal enrollee 2, 19, 41, 43
Interrupt 4

J control character 26

K control character 22
LAPSED 11
Lapsed message 1, 7, 20-21
L control character 23
Linefeed character 26-27

Mailbox workspace 1, 5, 21
M control character 25
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ME 18, 21
MESSAGE 7-8, 17

Message header 2, 8, 13-14, 17
Message number 2, 7-12, 14-18,

20-21

Message text 2-4, 8, 10-12,
14-18, 22-28, 42

MORE 12, 15-16
Moving message text 25

N control character 2-5
NONCONF. See NONCONFIDENTIAL

NONCONFIDENTIAL 3, 6-7, 12

ENOTE 5, 8, 10, 17-18
Null character 26-27

IORIGINATED BY ...1 17

P control character 26

PENDING 8-9, At

Pending messa#e 2, 6-9, 18-21
Period control character 23

PERS. See PERSONAL

PERSONAL 3, 6, 12-13, 20, 43
PREVIEW 12-20
PRINT action 13, 28, 42
PRINT program 1, 3-4, 6-7

Privacy level 1-2, 6-7, 9, 11-13,
20, 43

CONFIDENTIAL. See CONFIDENTIAL

NONCONFIDENTIAL. e-e
NONCONFIDENTIAL

PERSONAL. See PERSONAL

Programs, Mallbox workspace
ACCEPT. See ACCEPT

ACCEPTALLBUT. See ACCEPTALLBUT

ACCEPTED. See Variables

ACCEPTONLY. 1*31 ACCEPTONLY
DIRECTORY. See DIRECTORY

-GOON. See -· GO ON

INDEX. See INDEX

LAPSED. See LAPSED

ME. See WE

MESSAGE. RE.e MESSAGE

PENDING. RS& PENDING
PREVIEW. See PREVIEW

PRINT. Sef PRINT program

RECEIVED. See RECEIVED

REPEAT. See REPEAT

SEND. See SEND program
SENT. See SENT

TOFILE. AlLM TOFILE

TRANSMIT. See TRANSMIT

UNREAD. Ss-e- UNREAD
VERSION- 5.ell VERSION
WHOIS. See WHOIS

WITHDRAW. See WITHDRAW program
--

Prompts, Mailbux 4, 11

ACT ION-. See ACTION:

SPACE-CR See SPACE-CR

TEXT -- See TEXT --

TO See TO

Prompts, Mailbox (cont'd)
12, 16

12, 16
QUIT 12, 15-16, 18, 42
R control character 24

--

ORCVD 2
Reading mall. See Receiving

messages

RECEIVED 8-9, 16, 21
Received message 1, 2, 6-9,

15-16, 18, 20-21

Receiving messages. See MESSAGE,

PRINT, REPEAT, and TOFILE
Recipient 1-3, 10, 13-16, 20-21,

28, 41-44

REG. See REGISTERED

REGISTERED 3, 9, 12, 20, 43
REPEAT 3-4, 6-8

Replacing message text 24

Restarting. See -GOON
S control character 24

SEND action 11-12, 15-18, 28
Sender 1-3, 5, 7, 9, 17, 20,

41-44

Sending a message. See SEND,

TRANSMIT, and WITHDRAW
SEND program 1, 5, 10-12, 16, 42
SENT 8, 16, 20
Slash control character 24
SPACE-CR 3, 6, 11, 16, 22, 25, 28
STATUS 13

OSTEW 9
Steward, Mailbox 1, 7, 9, 18
String 22-26

Suspended line 4

TEXT -- 10-11-12, 16-18, 28

Timestamp 1-2, 11, 15
TO 2, 5, 7-8, 10-11-12-13-14,

--

16-18

TOFILE 3, 2
TRANSMIT 12-11, 16, 18
U control character 26

UNREAD 20
--

URG. See URGENT

URGENT 3, 6, 12, 19-20, 43
Varlables. See ACCEPTED

V control character Afl
VERSION 5, 21
W control character 23

WHOIS 2, 16, 12
Width, message 15, 27, 44

Width, window 22-23

Window 22-26

WITHDRAW action 7, 12, 16, 42
WITHDRAW program 7, 10-11, 18, 42

Workspace. See Mailbox workspace
Z control character

0 action 16

E input 12

26
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1 olir views about this publication may help improve its usefulness; READER'S
this form will be sent to the author for appropriate action.

COMMENT

FORM
Possible topics for comment are:

Clarity Accuracy Completeness Organization Index Figure Examples Useftilness
MAILBOX

Name and address (optional)

I do Il do not 0 desire a reply.

Thank you for your cooperation. No postage stamp necessary i f mailed in the U.S.A.

g

.

Cut Along This Line



APL-PLUW SERVICE

APL*PLUS MESSAGE PROCESSING SYSTEM

SAMPLE TERMINAL SESSION WITH COMMENTS

..1.-1..·#Irr.*

11180/1/21313NBR
OPR: APL CLASS IN BETHESDA; }LOAD

532) 11.53.23 01/30/75 JQPUBLIC

iSign on to the APL*PLUS Service.

1 NEWS  Special announcement from STSC.
Your port, time, date, ygur sign-on name.

APL*PLUS SERVICE J
}LOAD 666 BOX  To begin, load your Company Mailbox

I workspace.SAVED ..•

PREVIEW I Request a preview of your pending mall.
2 MESSAGES PENDING FROM JZD WMS 1

'PRINT \ PRINT lets you receive mall at the terminal.
30 J AN 1975 11.54.00 I Current date and time•

CONF, NONCONF: N I Privacy prompt when there'e CONF mall. Type

[1] I N to print only NONCONF mall•

NO. 1553 SENT 30 JAN 197S 11.42.33 Message number; when message was sent.
FROM WMS Sender's address code.

TO JQP I
I Your address code.

REMEMBER: BREVITY IS THE SOUL OF WIT. 1 The text of the message from WMS.

RECEPTION COMPLETE All NONCONF messages have been printed.

WHOIst'WMS' ' Find out who' s who.
WMS SHAKESPEARE, WILLIAM BRIT DRAMA \

PRINT LUse PRINT again to read CONF mall.
.1 .ty' 40

4 t.¢t/....i
30 JAN 1975 11.55.09 ,Ft#
CONF, NONCONF: C  Choose C this time Yor CONF mall.70
ill CONFIDENTIAL I Privacy level as designated by sender. ., 51-11
NO. 1 535 SENT 29 JAN 1915 16.46.12 1

FROM JZD
To JOP f I WHS and individuals in group NEWP were

3 *SM:r; .
CC NEWP WMS 1,? f. 2 7,

I carbon-copied on thle message, 7,·r

NEW PEOPLE IN THE COMPANY HAVE NOT USED THE \The text of the message from JZD.

MAILBOX BEFORE. PLEASE SEND A MESSAGE TO 1
DEMONSTRATE THE SENDING PROCESS. NEW PEO- 1
PLE ARE IN THE GROUP 'NEWP' . THANKS. /JANE

RECEPTION COMPLETE IA11 CONF and NONCONF mall has been printed.

1,-LI

SEND

TO NEWP

TEXT -·-

HELLO, I AM SENDING YOU THIS MESSAGE TO
DEMONSTRATE THE MESSAGE-SENDING,PROCESS IN
THE APL*PLUS MAILBOX SYSTEM.

TO PUT A BLANK LINE BETWEEN PARAGRAPHS AS"
I JUST DID, PRESS RETURN AT THE END OP TRE
LINE AS USUAL. THEN, PRESS RETURN AGAIN.

AFTER ENTERING THE TEXT, I'VWILL MARK THE
MESSAGE CONFIDENTIAL, DIRECT CARBON COPIES
TO WMS AND JZD, AND USE PRINT TO PROOF THE
MESSAGE• TO END TEXT ENTRY MODE, I'LL USE
SPACE-CR AT TRE START OF A NEW -LINE.

ACTION: CONF:CC VMS JZD:PRINT
CONF.

TO NEWP

CC JZD WMS

HELLO, I AM SENDING YOU THIS MESSAGE TO
DEMONSTRATE THE MESSAGE-SENDING PROCESS IN
THE APL.*PLUS MAILBOX SYSTEM.
..

..

..

MESSAGE. TO END TEXT ENTRY MODE, I'LL USE
SPACE--CR AT THE START OF A NEW LINE.

ACTION: MORE

I AM ADDING A FEW WORDS TO .THE·TEXT WHICH
I FORGOT.TO INCLUDE THE FIRST TIME AROUND.

ACTION: SEND
CONF. NO. 1590 SENT 30 JAN 1975 12.05.00

TO

ACCEPT RECEIVED MESSAGES :

1 MESSAGE PENDING

*ECEIVED
1535 1553

ACCEPT

1 MESSAGES ACCEPTED

SEND lets you prepare and send a message. .1 7i,0'.

Designate main recipients: the group NEWP.

I Prompt tells you to begin message text.
'Type a line, then press RETURN to enter lt.
IContlnue entering text, line by line, until

you've said all you have to Bay.
lPress RETURN twice to leave a blank line

between paragraphs.

I At end of this line press RETURN, type a
I space, then RETURN, to end text entry.
 Specify new actions or change old ones.
The message le now printed at your terminal

before it 18 sent.

I Address codes appear alphabetically.

Thle le the start of the message text. To

conserve space, not all of the text la
shown here.

I Action MORE lets you add message text.
I What you type now le added to the text

already there. Add as Many lines ae you
like. Use SPACE-CR to end text entry•

'Action SEND sends the message.
I Message ts filed, ready to be received.
IReady for next message. SPACE-CR to exlt.

You've received mall but not accepted it.
A message has arrived; use PRINT to read lt.

\ RECEIVED tells which messages you've read.

, Incoming mall ts saved after you've read it
I until you dispose of it by using ACCEPT.

Scientific lime Sharing Corporation
7316 Wisconsin Avenue, Bethesda, Maryland 20014 • 001) 657-8220
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Newsfront

that are used to control the placing
of cargo on ships. Via the hand-held
terminals, dispatchers can route
cargo in real time.
Lean inventory. In manufacturing,
Mirecki says that supply lines have
a natural need for portable ra-
dio/terminal systems as do control
monitoring applications. For supply
lines, the portable terminals replace
the need to keep running to fixed
computer terminals, and still allow
a firm to control closely all raw ma-
terials necessary to feed the line.
The payoff is in maintaining as lean
an inventory as possible while keep-
ing the line operating.

In the securities field, there is the

potential to use these terminals on
the floor of stock exchanges.
Trades are now processed by hand
in most cases, with overnight up-
dates of each brokerage's comput-
er, says Mirecki. Hand-held termi-
nals could enable real-time ordering
on the floor of a stock exchange.

Although this application has
obvious prornise, one Wall Street
analyst suggests that there would
be a great amount of resistance to
such terminals because they would
require the traders to use a key-
board, which is an unfamiliar instru-
ment to them.

Meter maids. One field with the
most natural need-law enforce-

ment-is least likely to be first in
implementing radio computer termi-
nals. Meter maids who now must

wait a day or more to spot an aban-
doned stolen car could use these
terminals for direct access to a

database of stolen vehicles. Parking
tickets could also be entered on
line. Such terminals could also be

used for closer support of patrol-
men pounding local beats.

Mirecki says that the Law En-
forcement Assistance Administra-

tion (LEAA) has no development
funds allocated to explore such a
system at the moment. He has
talked with police departments in
Los Angeles ariel 1<ansas City only
to find that although there is inter-
est in the concept, neither depart-
ment has the funds to investigate
it further.

The payoff. Although tile West
German Post Office reportedly has
estimated a need within Germany
of 350,000 terminals (60,000 for

18

E.41*A. 4 ·tu> 9.*4>,RezY'3'*«*1·.,2,11(el. 'rr

*%330

More than talk. Motorola's RDX-1000

interfaced to mainframe computers foi
inventory control, law enforcement, ma

industrial/commercial use) during
the next six years-and U.S. ven-
dors are talking about markets in
the vicinity of $100 million per
year-the approximate costs vs.
benefits of the terminals are just
now being determined.

A typical system has a price of
approximately $70,000 for 10
terminals, which is a fairly ex-
pensive price when compared with
hand-held batch computer termi-
nals that are ati order of magnitude
less costly. Thus it would seem that
the payoff for mobile radio comput-
er terminals must be found in the

increased productivity of em-
ployees and the value of real-time
access to data, which takes a long-
er time to evaluate against direct
cost-replacement systems.

"Evaluating has been an eye-

Applications-oriented
system opens on Tele

The Telenet network has become

the recipient of a sophisticated
electronic niessage system that
uses store-and-forward or mailbox

techniques to deliver messages.
Called Global Electronic Mail

(GEM), the system was developed
by Joshua Graham, a young finan-
cial executive who thought up the
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I hand-held, two-way rf radio terminal,
- real-time data communications uses i

nufacturing, and other fields.

opening experience for both us anc
our users," says Don Roch of Auto-
mated Systems for Distribution
Management, a TauMark OEM that
also markets fixed and hand-held

batch terminals for inventory con-
trol. "Putting a dollar figure on the
benefit, however, is ditficult to do

because of the detailed applica-
lions," he says. "How do you place
a value on the system when it saves
a supply line from 20 minutes' dowr
time? But there doesn't seem to

be any doubt that the value is there
as long as the real-time connection
to the computer is needed. The on-
line connection is the key. We're
talking with a number of Triple A
Fortune companies, and they're all
interested and willing to pay the
additional money for the improved
control."

mail

net

computer-based message-delivery
system while working for the invest-
ment brokerage firm Goldman
Sachs & Co. two years ago.

"I received a bill for message
delivery and 1 thought it was outra-
geous," he explains, "so the Gold-
man people told me to develop a
better system if I could do it." The
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upshot is that Graham left Goldman
Sachs to join New York City-based
Corporate Time-Sharing Services
(CTSS), which was formed by ex-
Dartmouth Time-Sharing Services
executives, who obtained a license

for the operating system developed
by Dartmouth.

Using the technical aid available
at CTSS, led by senior analyst Mark
Gillen, Graham developed the sys-
tem, which now operates as a sepa-
rate subsidiary of the company.
GEM functions as a link between

standard ASCII terminals and a

host of public message-delivery
systems such as Telex/TWX, Mail-
gram, or international Telex. The
system also has the capability to
force delivery to an auto-answer
terminal or to function as a mailbox.

Electronic mail

Integration. The Global Electronic Ala,

computing with message handling toPro
electronic message system via Telenet's,

mer
[ZIZZ] CZE]

r -----1

HARD COPY COMMUNICATING CRT PORTAB

Custom carriage. The significance
of the system, says Graham, is as
much in the applications design as
it is in the technical ability to deliver
messages. Rather than just offer
the system's inherent capacity to
deliver messages, Graham and his
staff of two dozen program-
nier/analysts are developing cus-
tomized electronic message appli-
cations designed to fit the needs
of the user of the system.

An example is a package that
would link an automobile company
to a list of purchasers. The system
can handle broadcasting of mes-
sages to groups, he says, so that
his service could be used for direct-

mail marketing campaigns, recalls,
or other needs. Another package,
for the financial community, moni-

;1 system integrates timesharing-style
*duce a value-added, computer-based
public packet network.
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tors cash management and auto-
matically delivers cash availability
and utilization data to the execu-

tives who need it.

The same set of data, says Gra-
ham, can be outputted in different
formats based upon the need of
the recipient. "The timeliness and
usability of the information are ob-
viously the most important factors
in getting executives to use any
data system," he says. "We cus-
tomize a complete package for the
user so that he is prompted through
the transaction from message de-
velopment to documentation."

Because of these usability fac-
tors, Graham has customized his
own terminals based upon Teletype
Model 43s. The terminals, which
Teletype maintains nationwide,
have a special set of ROMs inside
that automatically dial Telenet and
establish the connection to GEM's

computer. The user, says Graham,
only sees the first prompt for his
application, which can be a pass-
word for security.
Value-added. Graham's strate-

gy-and it seems destined to be
the cornerstone of the coming elec-
tronic mail generation-is to fit the

technology to specific applications,
making his service truly value-add-
ed. In this way, the merger between
data processing and data commu-
nications is blurred beyond distinc-
tion. The Global Electronic Mail

system, for example, isn't even a
regulated carrier, but a computer
timesharing service, says Graham's
lawyers. He also points out that all
physical communications is han-
died either via the Telenet or the

switclied analog networks.
It is this inextricable merger of

computing and communications
that Graham, as well as a growing
list of industry observers, sees as
paving the way to hundreds of
unique applications. Ken Bosom-
worth, president of International
Resource Development, points out
that the end result of such develop-
ment is the "personal business
terminal," which, he says, will sit
on the desk of a white-collar worker

to perform customized processing
and communications tasks. An

airlines reservation terminal, he

says, is just such a terminal, as is
tile cash-management terminal

Data Conimunications/July 1979

-1

,

r.537/Ir.8.19



Newsfront

developed by Graham.
Although the user community is

not yet tlooded with these personal
terminals, Graham says it is over-
flowing with potential applications
for GEM, whose prices are based
upon the number of messages
transmitted. Graham's rate is about

$1.50 per message, which is expen-
sive when compared with a simple
computer mailbox system, but cost
effective when his system is used
to provide otherwise unavailable '
data, Graham explains.

In addition, he says, there are
international applications with huge
savings. The current cost for an
international telegram to the U.S.
is about $16, he says, which can
be enormously expensive when
messages are broadcast to multiple
addresses at that price. By sending
one telegram to GEM, he says,
users can reduce the cost of addi-

tional telegrams to his price of
$1.50 for a Mailgram.

Xerox backs off

subminute fax

One of the long-standing points of
controversy in the facsimile field is
whether Xerox, the industry's leader
in terms of installed base, is going
to enter the fast-growing subminute
digital facsimile field. Nobody
doubts that Xerox has the equip-
ment. In fact, the company report-
edly has two machines-one devel-
oped in the U.S. and another by
Fuji Xerox in Japan.
Enter naught. One leading expert
in facsimile, president Howard An-
derson of the Yankee Group, has
predicted Xerox's entry on nunier-
ous occasions, based upon leaks
from his sources. Somehow, howev-
er, each occasion has always come
to naught. Most recentiy, the com-
pany was expected to announce
its subminute machine at a major
trade show. "They never made it,"
says Anderson. "1 understand that
there were some internal problems
about the pricing and the machine
was never announced."

The interest in Xerox is more than

academic. From a business with

one vendor-Rapicom, in 1977-
the digital facsimile field has grown

dramatically, with Graphic
Sciences, Minnesota Mining & Man-
ufacturing (3M), Panafax, and
Southern Pacific Communications

all entering it. In addition, Nippon
Electric, Mitsubishi, Sharp, and at
least two other Japanese firms are
known to be eyeing entry into the
$50 million field that is "growing
at 40 percent annually," according
to Anderson. There is great concern
that Xerox would clog an already
crowded field.

Future links. Digital facsimile is
often considered to be more flexible

than the less costly, but slower,
analog facsimile machines that
currently dominate. The reason,
says Rapicom's manager of net-
working, David Mack, is that digital
facsimile can be integrated into
corporate networks in simpler fash-
ion. Rapicom, he says, already has
a system whereby the firm's digital
facsimile machines can be linked

to IBM mainframes as part of an
overall corporate network.

Coming down the pipe, however,
is a system iron 1 Compression La-
boratories of Campbell, Calif., that
could change the lead enjoyed by
digital facsimile machines. The
small data compression firm has
aeveloped a complete store-and-
forward facsimile system that can
receive data from analog facsimile
machines, convert it into a com-
pressed digital format, and retrans-
mit it to another machine.

In addition, International Tele-
phone & Telegraph says it is near
the end of its long and difficult road
designing its Faxpak network that
will link incompatible facsimile ma-
chines. ITT recently filed its tariff
for the Faxpak service, which will
be priced about 40 percent lower
than AT&T's public switched tele-
phone network so long as the user
is willing to accept a delay of up to
four hours between the time the

message is sent to ITT's store-and-
forward network and delivered to

the designated recipient.
Uncertain impact. The advent of
the Faxpal< network, along with
hardware from Compression Labs
and others, could have a moderate-
ly negative impact on the use of
more expensive, but easier to use,
digital facsimile systems. The rea-
son, says one observer, is that us-

ers who might have switched to
digital facsimile from analog ma-
chines now have less costly alter-
natives. In this observer's opinion,
however, there is enough growth
in digital facsimile to make that
potential user segment only mode
ately important.

"Digital facsimile is used in cor-
porate telecommunications centei
for the most part," he says, "while
analog facsimile tends to be used
as convenience devices inside of-

fices. Faxpak will pull its traffic pri·
marily from the convenience seg-
ment, which now uses the public
switched network. Although some
digital facsimile users will switch tc
Faxpak, a larger number will rema
with leased lines."

As far as Xerox's entry into the
field is concerned, the observer
believes that the uncertainties in

the digital facsimile field are prob-
ably enough to keep the firm out
of the market. "While the market

is undergoing rapid growth," lie
says, "it is not certain that this
growth will continue. In the last
recession, for example, Xerox wa·
severely stung in its facsimile busi
ness. The company has not intro-
duced a new product since that
time and may have some real
doubts about introducing one in
the face of another recession."

Rugged keyboard
weathers abuse

A small West Coast company ha:
introduced a ruggedized, self-en-
closed, solid-state, membrane-ty
keyboard that is likely to open up
new vistas for communications

terminals. The keyboard is com-
pletely free of moving parts and
can operate in such rough or dirt'
environments as grain elevators,
machine shops, military tanks, ar
offshore oil rigs.

In addition, its low price could
make it an inexpensive control pi
el for executive suites or the hom

hobbyist if cybernetic factors car,
be overcome. Developed by Touch-
Activated Switch Arrays Inc.
(TASA), the keyboard will be ready
for quantity shipments in a few
weeks, according to TASA market-
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Guests fir ve=saae Service Meeting

January 13, 1379

Bolt Beranek and Newman +
Cambridae, Massachusetts

ARPA: Lt. Col. tuane Adams (Adams at ISI)
APPA: William E. Carlson (Carlson at ISI)
APPA: Vinton - Cerf (C er fat IST )
BBN: Jerry D. Burchfiel (Burchfiel at BBNA)
BBN: Debra D. Deutsch (DDeutsch at 93:31) -) PA<
BEN: Dotir£Las W. Dodds Jr. (Dodds at BENA)
BBN: John F. (.lack) Haverty (JHaverty at. BBNE)

BBN: Charles A. Thuen III (Khnen at BBN-TENEX)

BBN: MR r 1, A . !,avin (MLavin at EEN-TENEXE)
BPN: Chirlotte r. Mooers (Mocers at BBN-TENEXE)
BBN: Theolore H. Myer (Mver a+ BONA)
BBN: Raymond S. Nickerson (Nickerson at BBN-VENEX)

BBN: Paul J. Santos Jr. (Santcs at BBNE)

BBN: Pohe:+ H. 9 homas (BThomas at RAND)
BBN: Michael A. Winqfield Pingfiell at BBND)
CCA: Joanne Z. Sattley (J7S at CCA-TENEX)

CMU:- Howard D. Wactlar (Wact lar at CMU-17.A)

D.O. E.: James R. Pool (Pool at BBN)

DCA: Robert MacNah (DCACODE535 at IEI)

DCEC: Eliard Cain ()
DCEC: Warren Ha wrvlko C ) 6-
DCEC: Harrv A. Helm (Lyons at TST)
ISI: Dan Cohen (Cohen at I.SIP)
I SI: Jonathan B. Postal (Postel 9+ ISIB)
MIT-AI: Datrick 9. Winston (PF.W Elt MIT-AI)
MIT-DMS: P. David Labling (PDL at MIT-DMS)

MIT-DMS: Albert Vezza (AV at MIT-D33)

OFDA: Wavne Shivel-ey ()

Rand: Pohert H. Anderson (Anderson at D.AND-JNET)
-0 M n

SRI: Kenneth L. Harrenstien (KL:, at SRI- AL)
L SRI: Ronald C. Kunzelman (Kon zelnan at SRI-KL)

U. Delaware: David J. Farbor (Farber at OFFICE-1)
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Coming soon. After much intemai
tugging, AT&T's new BDN ret is be-
ginning to fall in place, sources say.

Com Comrritin,ca:,cng· "'or.lember 1977

One of the worst-kept secrets in
the data conimunidations wor.id is
that ATAT is planning a nationwide
digital data network called Bell Data
Network (BDN). While no one-
including top ATLT officials-
knows precisely what BDN will look
like when finaily in-.plemented,
enough information is leaking out
to be able to detail the major char-
actor,stics of the network.

The communications giant has
abandoned its earlier plans to de-
sign the network around large main-
frames supplied by outside vendors
and has elected instead to follow
the time-honored Bell System's
method and· build the major compo-
nents of the network itself. The new
net will be built around Bell's No.
4 ESS switch and will utilize Bell's

coninion channel interoffice signal-
ing system (CCIS). The latter is a
packet-switched network that
transmits signal control information
between.ESS stations.

At custorner sites, Boil is planning
to offer a means of interconnecting
the network via standard protocois.
Plans to design a proprietary AT&-[

protocol for the network have been
abandoned The customer site

plans, however, remain a moving
target because they depend on the
latitude that the Federal Communi-
catioris Comrnission will give AT&T.

The Bell System is said to be
preparing te file a tariff with the
FCC within six months, but a true
nationwide network could not be

a reality for at least 18 months,
because it will take at least that
long to install the No. 4 ESS
switches in at least 50 c:ties-a
number that would have to be
reached before the network would
be considered to be approacning
nationwide status. Twenty No. 4
ESS switches will be installed by
the end of 1978.

Victory. The BDN project has met
with much contention within ATAT

arnong various Bell System units,
and, more than anything, it rep-
resents a victory for ATAT's mar-
keting operations unit in Monis-
town, N. J. Headed by former IBM
executive Archie J. McGill, nov,
AT&T's director of market manage-
ment and development, the Morris-

15

C

-2.-,6 7 53+

Edo 53 20



Newsfront

town division directed the design
of BDM and it represents the
triumph of the n,arketing unit over
AT& 1-'s research arm, Bell Labs.

It was just over a year ago at a
meeting of the Communications
Division of the Electronic Industries
Association at Hyannis, Mass., that
McGill said AT&T was "moving
from a technology-driven corpora-
lion to a market-driven corpora-
lion."

AT&T headquarters in Now York
City had no comment on BDN.
Vendors contacted. Over the past
several months, Al-&T has con-
tacted several computer and hard-
ware manufacturers with the idea
that their geariril®t bo designed
into a catic)!lwi.*_ftitai network

.th.QUU©Lild_olia[_a-11[Qprifttill y
ATAIndefigo.ed.prolocol. At one
point, large-scale Honeywell ma,n-
frames were said to have been un-
der consideration as network
switches.

Thglinatcholce=!he No. 4 ESS
switch-is a large capacity solid-
state switch that utilizes a common
control system and time-division
multiplexing. Although origins.Ily
designed for voice communications,
the switch has capacity large
enough to handle BDN. Computer
Communications Inc. of Torrance,
Calif., has prepared a frorit-end
processor design for BDN and that
company is considered to be the
front runner to make front ends for
the network.

TransniEssion specifications call
for a wide range of popular speeds,
although the otierings would be no
match for those of Satellite BLJSi-
ness Systems. The Bell network
will be initialiy aimed at low volunie
and small users, while SBS is direct-
ing its services at the high volume
data communications traffic of the
largest corporations in the country.

BDN does not represent so much
of a technological jump as it does
a change in marketing concepts
and, indeed, BDN's preliminary
Specifications do not look like much
of an irnprovement over AT&T's
existing all-digital network, Data-
phone digital service. Like DDS,
BON will not be an entirely new
network, Lut rather will consist
primarily of improvements in AT&T
network nodes.

16

BDM's customer site equipment
has been the subject of spirited
debate within AT&T and iS likely
to continue to be. evan after the
net;.,ork is publicly announced.
However, a source within AT&T
notes that a major issue has been
sottled in that the network will be
easily interfaceable with most non-
AT&T terminals, including IBM ter-
minals. The source added, though,
that ATAT will probatdy stop short
of an outright adoption ot the X.25
standard protocol as ODN's proto-
col. Earlier, there had been some
thinking within the Bell System that
an AT&T proprietary protocol that
interfaced solely with AT&.T tormi-
nal equipment would be the best
way to 40 with the network.
Customer ccnlro!!.ors. Fleverthe-
less, AT&T has not given up on the
idea of supplying its own customer
site controllers. Several months
ago, AT&T roarketing director Rog-
er Moody said the Bell System
wouki supply a custorner site con-
troiler for future "communications
processing" applications, and he
mentioned the Di;nonsion PBX
sp·ecificmly. At the Nme. 1192.9.y
noted thallhe-Dimenskli<unas-can.
ba-bieof hilm.i=i[*ZLitb-2-1<Fumty
Ef-of [iEe data terrninals. In addition,
76-06FE-Continue to filter out of
AT&-T that the firm is preparing
ancnher cuatomer site controller
designed around Digital Equipment
Corp.'s LSI-11 microcomputer.

There is good reason for indeci-
sion on the customer site controller
issue-lhe FCC. The Commission
,s currently in the midst ot its Corn-
puter Inquiry il, which will.define
the line of demarcation between
data communications and data
processing.

An FCC decision negative to
ATAT on the issue could mean that
Bell would be forbidden to offer
customer site controllers.

industry loses
a pioneer

Every business has a father or two
and data communications is no
exception. One of the fjeld's great
pioneers died last month at his
Connecticut borne not too long
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Founder. Edward Kleinschmidt,
inventor of the Totetypo, with his
multiplex printer and typo printer.

after his 101st birthday, and It
would be afl understaternont to say
that the pioneer, Edward E.
Kleinschmidt, had a rich and full life.

Kleinschmidl's imagination was
such that he might best be
described as an obsessive inventor.
His niasterpiece was the Tcletype
transnlitiei--receiver, anc; milions
ui ti ient weie nlittle. On the side,
Kleinschniidt invented toys, the
automatic fishing reel used by sport
fishermen, and the high-speed tick-
er tape transmitter used for follow-
ing the stock niarl<et.

Born in Bremen, Germany,
Kleinsclimidt came to the U.S.
when he was nine, and by the tinie
he was 16 he was peddling his first
invention, a battery-powered pin-
wheel. Unfortunately, that flopped
when its acid batteries proved
leaky. Self-educhted, ho went back
to the liorary to learn more about
electricity.

An early interest in telegraphy
led hirn, in 1902, to invent a facsini-
ile machine which failed because
it was too far ahead of its time. In
spite of its failure, that invention
eventually led, 12 years later, to
the introduction of the Teletype
machine. By merging with his only
competitor in 1928, he founded
the Teletype Corp. AT&T bought
him out in 1930, but of the 631.5
million AT&T paid for the company,
Kleinschmidt got just $150,000.
President's Plane. He subsequent-
ly leit Teletype and formed
Kleinschmidt Laboratories in 1031,

Data CommurticatRns/Septornber 1977
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 continuing his work iii ejectroniccommunications. In 1948, the U.S.
'Army Signal Corps accepted his
100-word-per-rninule printer as a
standard device for use in combat
conditions, and tho unit worked
,well enough to be included as part
'of the communications equipment
aboard the President's Air Force
One.

Kleinschmidt Laboratories vias

acquired by SCM Corp. in 1956,
and Kleinschmidt, then 80, retired
again -ancl again ho continued to
invent, In 1966, SCM introduced

Experimental fax net
handles NASA teleco

Kleinschn-ikj['s Telescripter. It was
a high·speed teleprinter about the
size of a car radb, designed pa-
mailly for use in police cars ard
commercial truck fieots.

A soft-spoken man, he was none-
theless considered a difficult task-
master by those v..ho failed to fnove
projects fast enough for hi,m. He
also had a healthy dislike for resting
on his laurels. His workshop is said
to have contained nothing.of his
past achievements-only a com-
plete set of tools for the proiect
currently at hand.

rfereacing

equipment, the network has en-
abled some attendees to part'ici-
pate v.ithout having to travel to the
meetirig place. NASA has surnmar-
ized the results of this teleconfer-

encing project in a report,
Two dit{erent facsimile systems

were used in the teleconferencing
demonstration: one employed Rapi-
fax terminals that scan, transmit,
and print a page of text in 40 sec-
onds to one minute, while the other
consisted of Magnataxequipment
that processes a page in 4 to 6
minutes. 1-he Rapifax machines
operate in broadcast, as well as
point-to-point mode, and this has
a bearing on costs. So does the
number of unattended fax stations.

The conclusions, based on a

For the past two years, teleconfer-
encing has been a major applica-
lion of an experimental sviitched
55-terminal facsimile network op-

1,!ASA facsimile test
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terrestrial circuits. Through remote
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total of 687 cneetings, included an
estimate that teleconferencing had
avoiaed travel costs aniounting to
$3.3 million, or about 21 percent
of NASA's travel budget. The an-
nual cost of the teleconferencing
network was about $500,000.

In the accompanying figure page
costs and speeds are plotted for
the two types of termin' 11.inn

1.le, l. 01 1 1 29

1 I I /.-,-- i i .-' i r. A + : /. r. r
rio l'Oucial ,010'vv111,1L1,i,L,LU,Wile
system) and private-line circuits.
NASA pays about 14 cents/minute
for an FTS circuit, and an average
of $475 a month for each private
line utilized in the test.

The average fast fax terminal in
the teleconferencing test sent 863
pages/month. The average
cost/page was 63 cents. Including
the paper, ink, and labor costs, this
average cost/page figure increased
to about $1.10. Assuming half of
the received pages wore broadcast,
and half of the transmitted pages
were sent to unattended terminals,

i the average.cost decreased to 71
 cents/page.

Satnet brings
costs to earth

·! An experimental program, being
i conducted by the Department ofPAGES TRANSMITTED A MONTH Pa lERMINAL

Defense Advanced Research Pro-

Money-saving network. The chart illustrates that. at 2,000 pages a month,
ject Agency CARPAL linking the
U.S. and Europe in a satellite pack-

private-line fast fax in broadcast mode is cheapest, followed by private-line et-switched network, may be a
last fax, tast fax on FTS, slow fax on private lines and, at top, slow fax on FTS. prototype of future international

i data communications nets.
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The prograrn, labeled Satnet
(satellite network), links satelzite
earth stations in West Virginia, Eng-
land, and Sweaen in a 64 kbit/s
data communications network, via
the Intelsat IV-A satellite, using one
channel in a multi-access arrange-
ment. Because a rrfulti-access,

single-channel configuration con-
serves satellite transponder use,
siashes transmission costs, and is
ideal for teleconferencing, its use
nlay make it easier for developing
countries to implement an intorna-
tional data network.

'*If a country purchased a single
channel," says F.E. Heart, vice-
president at Boit Beranek and New-
man, the Massachusetts-based
consulting firrn participating in the
AIRPA program, "it would save the
enormous cost of buying many
dedicated point-to-point channels

Southern Pacific Communications (SP
to interconne:t their facilities wit!·

dion-Pacnic (CHCP) Info-Switch n
before the end of the year. Initialmy, U.E
Canadian carrier's Info-Exchange an
digital, circuit-switched, private-ilne
(node-to-node) packet switching. Ac
etized network, is planned later. One,
expected to bo tho Ford Motor Cc
Enessages at 9.6 kbits/s among eight

:' Data may follow a simpler voice
implements the proposal of TDX Syst
the installation of its microprocessor-
the number of phone lines needed
will autoniatically route the corinectul
host site. At present, separate lines ari
300 bit/s. This represents a new :
previously have been used mostly for ,

After getting off to a fast start iii the
supplied modems are beginning
growing telephone interconnection m
manufacturers now have about 37 g
York, according to a 1977 update ot 2
New York State Public Service Comr
based on figures supplied by New Y
situation hasn't been all bad either i
increased by 26 percent. Thus, whi!
market, users wlil conijnue to have a c
a host of independent suppgers to B

T

; report, ''that the growth ot intercol
categories, with the rate of growth dec

20

that is necessary today to have an
effective international data Hnk.''
C;10 ChEGiE,el. bl 8 LOCIve'fliion:li
satellite communications net·work,
each station is assigned a separate
op-link frequency, or channel, for
transn-tission and the satellite res-

ponds on another separate down-
link channel. Satriet's multi-access
network, on the other hand, ern-
ploys only one frequency tor all
participants and uses a combina-
tjon of packet-switching architec-
ture and afl earth station satellite

information niessage protocol
(SIMP) min;computer, which stores
a packet communication until the
channel has sufficient bit space
available to transmit it. When the
packet space is available, the GIMP
minicomputer turns the carin sta-
tion ti ansmitter on and the packet
is sent to the satellite.

C) and Tymnet have agreed tentatively
v u. I...,1„,,-ila 1,v . jul-·021.10 -

Ct'.79:k. Ec:vico b expected to begin
3. customers v.'lil be connected with the
d Info-Call services. The former is a

network: the latter provides limited
cess to Infogram, CNCP's fully pack-
of the first users of the new combine is
)., which plans to transmit facsimile
terminals in the U.S. and Canada.

route H a large timesharing vendor
ems of Vienna, Va. TDX has proposed
switches, clainiing they wi!1 reduce

by dial-up torniinals, since the switch
g terminal to irs proper modem at tile
e rioeded for term;nals operaitng aoove
ipplication for these switches, which
foice operations.

early 1970s, sales of independently
to slow in their penetration of tile

arket in New York State. Independent
ercent of the modem market in New
1 1975 study on interconnection by the
nission. However, the report, which is
ork Telephone Co., indicates that the
or Bell's datasets, whose growth has
e the independents ar.2 sondly in the
noice of rriodem venoors, ranging trom
eli itself. "It can be seen," states the
inection has stabilized in all service
.lining slightly.''

On the receive end, the SIMP
minicomputer rosas all the satellite-
transmitted packet heyiders, which
coritain the address codes, deter-
mines which message is for its earth
station, and blocks the others. Be-
cause all the packets arrive at all
the earth stations at essentially the
sarne time, full network teleconfer-
encing is only a niatter of man.pu-
lating the header address codes
to incluoe al! tile stations.

"Teleconferencing is one of the
key applications of Satr'let" says
Robert E. Kahn, ARPA's deputy
director of information processing
and chief scientist, "especially
since it is so easy to address all the
nodes in the network at the sane
time.''

Tho SIMP minicomputer is a Hon-
eywell 316 with a 32K wora mom-
ory, which is tied directly to the
earth station. A unique aspect of
the SIMP minicomputer is that it

· can be accessed witn low-speed
i land lines. The SIMP minicomputer
2 multiplexes the input data and

passes it on at 50 koit/s to tne
earth sration, which then transmits
it at 64 kb,1/s, This, according to
Kahn, makes the speed of the land-
lines far less important than in a
conventional network.
Maximum channel use. The satel-
lite experiment, which has been on-
line for about two yearS, has tested
many protocols in an attempt to

i maximize the usage of the satellite's
single channel, but the most recent
candidate-contention priority
oriented demand assignment (CPO-
DA)-seems to be favoreo by the
scientists.

"The CPODA protocol will get
us very close to the theoretical

T maximum channel use," says Kahn,
' ''and, it's particularly attractive

because it lets individual users se-
lect a delayed service at a reduced
cost.''

This is possible because CPODA
has a capabMity that allows the user
to assign a degree of urgency and
a time window for his transmission.
If, for example, a message were

ong inated in Europe, but could
arrive in tile U.S. anytime within

· the following 48 hours, it would be
, stored in the SIMP minicomputer
i to await a reserved transmission
6 time, selected by the SIMP mini-
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Ncrisfrant

computer on the basis of least sa[-
eliite traffic. This arrangement,
Kahn says, could Icad to o #toxible
pricing structure, with users who
are willing lo take slower service
paying less than those demanding
faster conimunications.

While the technology aspects of
the satellite network look "extreme-
ly encouraging, notes Kahn, adop-

prtrebr r, C'MA/rtif.Y,Orl
i·/hinf'y',1 re :r i r, f, ··- Ur. '-, ··
:C:C,·e'lvuL,--+W 05%-45<

Highly versatile data line raor
ulator. Nct only isolates hardw
softwore debugging os well. 0
5 oTtwor orientation virtually ,
Extremeiy eosy rouse becous
tronea via siniple numeric cop
weioht, portable, Assists in net
provides traffic analysis m,eas
ben.efirb of u custom-des.ignec
v,tlIC. oi phoneft.,1 oil li:e facis
Digitech, Dot Industries, Inc.,
66 Grove it., Ridgefield, CT. 0

7,9514, 2,9.,f«,«-===-ap:
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 the nionitor/sir-nuk

tion of trio concept by :he interna-
tional satellite Carriers is less than
certain. Aitnough the multi-access
network would likely be applied in
low-traffic situations and would be
unlikely to impact large commercial
users, the carriers are reluctant to
introduce a pricing structure which
would be based on use rather than
on the number of leased circUits.
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Swift prepares
on=kine U.S. service

More than 60 U.S. banks were pre-
paring to go on-line with the Swift
international banking network later
this month as the Europe-based
network is getting ready to inaugu-
rate the service in the U.S.

About 175 European banks--
and several European branches of
U.S. banks, too-have been con-
nected to Swift since the service
was switched on in Europe in May.
Volume is about 4,100 messages
a day.

Many of the problems that de-
layed the activation of Swift for
almost a year ([DATA COMMUNICA-
TIONS, May 1977, pp. 13-14) appear
to have been ironed out. The Bur-
roughs equipment in the two main
European switching centers has
been upgraded, with the result that
one U.S. bank member of Swift
said the Swift officials are con-
vinced the network wi" have little
ditlicuity handling its more than
500 member banks.

However, the Spill interface de-
vice (SID) represents a different
story. The status of the terminal
niodule is described as still not
stable and the two U.S. manufac-
turers of SIDs-Burroughs and
General Automation-are still
working to improve their offerings.
Bandwagon. At the same time,
other vendors without Swift SID
contracts were increasing their
marketing efforts for their gear,
which, since it is not endorsed by
the Swift network and cannot carry
the Swift name, is called compu:er-
based terminals (CBT).

IBM, Univac's Varian Data Ma-
chines, Arbat Systems Ltd., and
NOR were all actively marketing
interface equipment that is func-
tionally the same as a SID.

Laurence E. Waaman Jr., a
Chase Manhattan Bank vice presi-
dent and a U.S. djrector of Swift,
said the network has been testing
in the U.S. and Canada an ad-
vanced control function that in-
cludes a capability for alternate
routing in the event of service inter-
ruption. That function, he said, is
scheduled to be adopted through-

22 CIRCLE 22 ON READER SERVICE CARD
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Cut Swift, beginning in October.
Meanwhile, Swift has flied a pro-

tost with the European Economic
Community over rato increases
ordered by CEPT, the consortium

pre- of European government monopo-

,vift i lies that controls the various Euro-
later I Dean national postal. telegraph and
d telephone agencies called PTTs.

, Jou- The P.Tlb unexpectedly jumped
the rates they charge Swift custon,-
ers and the network is officially

't of protesting tile increases. In its com-
m- plaint against the PTT consortium,
o Swift has charged unfair predatory
lay. tarif[-1:xing practices,
US There are some fears that the

PTTs' pricing actions could trigger
others to seek increases. In a report
on "New Trends in International

Telecommunications"prepared
:ear by the Center for Communications
jr- Management inc. of Ramsey, N.J.,
Wn the issue is raised.

"One should not get the impres-
fiat sion that it is only the European

P-fTs who are sooking to impose
these punitive tariffs," the report

r. le: nat ionstates. "The U.S. L al re-

cord carriers are hot on their heels.

"They are also proposing volume
A._ tarification for Swift, based.on pub-

lic Telex rates. But unlike CEPT,
they are suggesting not 10-15 per-
cent of the public 1-e!ex rate, but

- 30 to 35 percent. They justify these
high rates by saying that they have
estimated that the U.S. record car-

riers will lose $20 million."

Electronic mail:

1 -
.
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DataGeneral.AlaCarte.
Now, you can orderour DAS!-liLi-CM ternlinals, even i[

1 ,you cion I own a Data General computer system. Bolh our fast
inipact printer ancl our user-oriented video display are interface-
compatil,le with any standard compulf·r st'stem.

60 or 30 eps versions of the DASH ER printer, with a stan-
dard typewriter keyboard, u/1 case, 132 columns.

[DAM,HER display icatures a 1920 character screen, u/1 case,
detached keyboard, programmable function keys, and a monitor
that ti!ls and swift·is.

j'or Illore detai!s cal[ rour Data Goileral Sail'S office or nearest
independent supplier of Data Generai tenninals. Or write. Even
a bit of Data General in your computer system is boiler titan none.

D.AN 1 Ell * I r.-4.·1 6,1 D-' C..,• ../'C,w'-

¢ D.i.C-ir,Il.'..... 197/

G p Data General
Itk smart business.

Data Ger,ral. '.1'r Ii,iru. M '015,;i. rbl;i W,f, 9911 1-),1,(.eneralCana.·5)11 1 .(>nlar•,
Data G,writ i·u.upe. 1, Rp, l e 5,ru. Paii,75116. Frai,re [).,ia l,riwjAuil,·4 *.·a.ww (0 j)82 I joi
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where is it going?
ry

r. , Does electronic and cornputer mail
have a viable near-terra future or

is it just a fleeting gimmick? With
' the thought of obtaining an, answer

to that question, a telephone call
was placed from Now York City to
Menlo Park, Calif,, to Raymond R,
Panko, who prepared an exhaustive
report on "1-lie Out!ook for COrll-

"Mr. Pariko is in London," said
puter Mail" for SRI International.

his secretary at the technology
research organization, "out I'll just
put the message over the Arpanet
system for him. Fle checks his elec-

·· Ironic mailbox a couple of times a
week no matter where he is."

Dat:l Com,mmwat,Ons/S,f)lenthe: 1'17 .'
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We eliminated 6.0

the modem el,minator

and the modem...

up to 250 feet with ,j

F"9 2. A L<7* P.=i p
l.9 8 3.4 0 4 2 & 9 12 6.
14 'VA u i' 0L.im] rt' ... 1.4 622

F= r: :7E.J. 1 1 441 We've combined low capacitance

121 6 6-4,923,157/71 cable, twisted and shielded it
LL,> ·14.1 12,2,..i and created proven ELA cable in

-94, 2-14 1 ,·j):£ 250 feet...that used to be
eq,16<.1 I <4 limited to only 50'. This unique
£1-2.1 L. ..72 l.12 '< 9 cable is now used nationwide,

expanding Tech Control, simplifying
floor-to-floor install,]tions.

Vi'rite, phune lodaj lor all tne facts.

CO.'fo i $1550 Flus 750 a foot
.

Quality cable and fast
ro •= M e.f B c. in·stock delivery in 3 weeks

COMPANY

P.O. Box 622, Ridlefield, CT 06877 · 203/438-9023

",4---6.46/
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C] With Air Land Systems Interface your choice of Printer
best suited for your application: Air- Land Systems
Interface adapts Printers to most computers LINE
PROTOCOL.

El Cost effective

El Proven reliability*

U Emulates most l.ino Protocols (SYNC & ASYNC):
3270, 2780,3780, 2740, PARS, DOT 1000, VIP 7700,
BURROUGHS

' Over 2,000 in use.

AIR LAND SYSTEMS COMPANY
2820 DORR AVENUE I FAIRFAX, VIRGINIA 22030
For further information write or call 703-573-1100.

CIRCLE 97 014 hEADER SLF,ViCE CARD
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Eliminate your modem e Full Duplex Synchronous
Operation

for only $544.00 • Complele EIA-RS232C
Interface; EIA/188, -fie-33.3,17,03.,AMEr.ruir/.VILTEP:t' 'TUILI- 1

, Signaling

C Synchronous or Asynchro-
nous Data Rates Up to
19.2K BPSI ><{)1}1:,1 1

® Loop Back Switches and
-                 Complete Status Display

A NodeniTM modem eliminator is definitely NOT a modem - but it
LOOKS like a modem to the data terminal. It provides all of the features of a
modem (including the complete handshaking sequence); but at a MUCH
LOWER COST!

If you are currently using niodems to access terminals located a limited
distance away simply because the terminals need a modeni equivalent inter-
face; a NodemTM modem climinator can save you n-toney!

Transmission distance typically in excess of 1 mile at 19.2K BPS.
Greater distances at lower speeds.

7,7-* mE-:7:7'Trr,yi:·i;77370*J)/WYEANM.ET?;>,Y-
Ill.

. 14<,1 At.,46: 1!lij 'j·i ; 26  (Jill' ' \'1;1'4·R :Tru',1 2 {RY;.. *A i'ti 14: 10-44€ 'TW,: - "'*-"4, .Kf.J,\. 2...2,,'t.',51+0.v<t·.Rt·'.:t·:>f ' . -.-4 -di=•,2-1184-·-1.'.Ba:,436*N-24.A
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Newsfront

Without intending to, Panko's
secretary answered the quest,On.
Indeed,.evidence is building thal
electronic and computer 1-nail is
catching on, although some troub-
ling questions about the issac are
surfacing, too.

"Many trends may be converg-
ing," writes Par*o in his report,
"ard those could spur the evolutioi,
of computer mail. But, to keep
things in perspective, it must be
borne in mind that all computer
mail's prospects are highly spocu-
lative. Business and government
users have yet to really probe the
adequacy of current desjgn notions,
and near-term developments are
simply in-ipossible to predict."
Running the: garnut. Users are be-
ginning to experiment with their
own electronic mail systems and,
as they do, it is becoming evident
that various users are approaching
the concept from vastly ditterent
directions-the technologies run
the gamut from packet switching
to communicating word processing.

Money talks, too. And when it
does in the context of electronic
mail, it says that costs are becoin-
ing competitive with other more
tr·aditional ways of sending mes-
sages. "Many corporations," writes
Panko, "have found that they could
communicate across the nation
more economically by writing on
and reading a common file ac-
cessed via a timesharing network
than by using Telex or TV'/X.''

Citibank in New York has several
niinicomputer-based word process-
ing workstations interconnected
and, although a bank spokesman
calls the system "very experimen-
tai," he says the bank is "definitely
committed'' to fr,oving ahead with
the effort.

Robert B. White, an executive
vice president responsible for im-
prementing the systems at the
bank, has described the versatility
of the system. Like many other
electronic mall configurations, the
Citibank workstation has a key-
board CRT and hard copy. pr,nter
as key workstal:on components.

An individual's electronic mailbox
can be accessed by simply keying
in at the CRT. Appointments, phone
messages, internal memos, and
postal mail can be easily displayed

D.-,fa C:(wnutica, ion) 'Se;.t, ···t.··· :9 / '

1/1 ..1-.1/ • i lill_t 1 L. • :_,2 0 . -···- _1
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Deceiving look. IBM's System 6, with
1e

its 6640 Document Printer,
ions,

performs electronic mail chores.

on the CRT. Messages can be corn-
be-

municated at 1.2 kbit/s overa dial-

up voice network and, when
4

needed, printed out orr-line at the
lt

workstation. Plans call for the Citi-

bank system to have a Basic pro-
gramming capability.

Citibank is also connected with

the packet-switched Herrnes mes-
Ing

 sage system, which is partiallysponsored by the Department of
Defense .Advanced Peseerch Pro-

jects Agency (ARPA). Designed
by Bolt Beranek and Newman
(BBN) Inc. of Cambridge, Mass.,

'es
and offered through Telenet's pub-

'jid
lic data communications network,
Hermes is nearly universally avail-
able because of easy accessibility.

"For instance," says John M.
McQuillan, manager of BBN's sys-
tem analysis department, "much

71
of BBN's contact with Citibank is

6-

on-line. I've been using Hermes at
BBN for three years now and I take
it for granted. 1 recently v.rotc a 65-

, page report with five other people
i

and we never tai·ked with one an-

other. The writing and editing were
all done on Hermes."

Mail filing. McQuillan points out
that the Hermes message system
is handy for filing, too, adding that
he "deans up" his messages once
a month and electronically files
them away in memory for possible
future use. For terminals, McQuillan

. has a Texas Instruments' Silent 700
printer and a Teleray keyboard-

X

based CRT, although he notes that
the systei11 can use most popular

n

I terminals. BBN designed the elec-
tronic mail systeni around a Digital

 Do:a Communicatiors.'Septernter 1977
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Equipment Corp. PEP-10.
Many data processing vendors

are working on electronic nia:I
systems, but their efforts appear
to be following a crazy quilt pattern
with various vendors approaching
the problem from vastly different
equipment perspectives.

Telenet and Tyrnriet, for instance,
are developing and refining elec-
tronic mail systems based on their
existing packet-switching technol-
ogies, while large equipment manii-
facturers, such as IBM. Xerox, and

Digital Equipment are thought to
be developing electronic man gear
based on existing equipment.

Xerox's strength in the digital
facsimile and telecopier niarket
makes a logical encore in the elec-
tronic mail area a possibmty

While IBM has not heavily pro-
moted its efforts iii the electronic

mail field, the firni's 6640 document

printer, an offering within the Office
Product Division's Sys:eni 6 prod-
uct line, definitely looks like dec-
tronic niail equipment. The 6640
can communicate with computers
and with other 6640s over voice-

grade phone lines. Ai the other
end, output is printed at rates up
io 92 characters per second.
Prototyping now. Howard M. An-
derson, president of the Yankee
Group of Cambridge, Mass., a data
communications marketing re-
search firm, believes vendors' in-

house prototype systems of today
will look like the systems of tonior-
row that will be offered by vendors
in the marketplace.

"lt's primarily a cost thing." says
Anderson, who recently made a
survey of electronic niail trends.
"The right econom,cs are tliere
now for information processing
manufacturers to have their own

experimental electronic mail
systems. And, as long as hardware
costs keep dropping, the eco-
nomics will be right for the manu-
facturers' customers in a few years,
maybe sooner."

If Anderson is correct, then there
may be a glimpse into IBM's future
in its electronic document transfer

system that connects five scattered
IBM facilities in the U.S. One of the

locations is IBM's Otfice Products

Division in Franklin Lakes, N.J., and

rriuch key equipment involved in

the system is nlade by that division.
The workhorse gear is the IBM

communicating mag card type-
writer, models of which are tied

together with a support prograrn
called Version 11 of tile Communi-
cations contfol application pro-
gram/7. Data is transmitted over
voice-grade lines to its destination
to an IBM System/7 small comput-
er. "The primary objective of the
electronic document transfer net-

work." says an IBM official of the
gear, "is to substantially decrease
the distribution time of internal cor-

respondence."
Piggybacking. That description by
IBM, of course, sounds like a defi-
nition of electronic mail. And so

indeed, does the description of a
new system being configured by
the Digital Equipment Corp. Essen-
tially, DEC message-switching cen-
ters in Maynard, Mass., and Swit-
zerland will be piggybacked for
electronic mail use with Decscopos
and w'ord processing gear manu-
factured by the firm. Some 200
DEC users, who will te able to key
into the system from ail'y terminal
in the system will be on-line initially.
The system will be highly interrupt-
oriented because it is designed to
be used within buildings and among
various geographically scattered
Digital Equipment facilities.

The DEC system

DEC mailbox. Digital Equipment
Corp. is piggybacking electronic
mail onto its corporate message net.

MESSAGE

TERMINALS CORPORATE

NODE

MAYNARD

m k

6
ELECTRONIC MAIL WORD PROCESSING

CRT TERMINALS TERMINALS
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TIle Yankec Group's Ancierson
Says there is "0{30:Inous interest"
in electronic mail by useis, who,
he finds, apped to be conlused by
the wide range of ofierings that are
beginning to surface. With [he
thought of establishing a iiser-
oriented irdorination clearing house
on electronic mail, the Yarikee
Group has been instrumental in the

establishment of the U.S. Electronic
Mail Association, a user-oriented
group ina! will exchango informa-
tion and experiences.

The whole problem of lack of
user awareness was underscored
not so long ago when managers of
a Cariadian timesharing network
saw a national postal strike as their
golden opportunity to market its

electronic mail service. Tne firm
profilotod its service heavi·!y and
sat back and waited for " 4 -, -&, ;0 '/;/0, S

to conle in. There was one re-
sponse: Froni a woman who
wanted to deliver a package to her
son.

Rates drop
in DDS tariff
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Not when you can lease it from RCA.
An RCA lease and service price, for example, means

maintenance by data communications specialists in 175 cities.
It means you're never at a loss for service. It means RCA

expertise is always at yourfingertips
What's more, RCA has eight warehouse locations coast to

coast. And that means prompt delivery, anci reliable installation
and maintenance.

You might say, leasing from RCA makes owning obsolete.
So, whatever yourterminal needs are, GE Termiket * 30 printers,
Extel ** equipment ora complete line of Teletype *** terminals,
look to RCA before you lease.

RCA wants you to know that
while leasing is niore advantageous /
than owning, not all leases are f
created equal.

For fuil details and rates, call
or write: RCA Service Company,
A Division of RCA. Data Services, c
Bldg. 204-2, Cherry Hill Offices,'t.r--6- 'RJSOrvicesCamden, N.J. 08101, Phone: (609) 9
779-4129 .Aegistered trademark of Gene,11 Electric Company.

Registered trademark of Extel Corp. -' Registered traaemafk of Te'etype Corp

26 CIRCLE 26 ON FIL-ADERSERVICE CARD
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ATAT has filed yet another tariff
for its Dataphone digital service
(DDS), and the tariff will become
effective Oct. 23 it there are no
objections. The proposed mi!oage
rates, in niost cases, are lower than
the present ones, and also below
the original DDS rates thrown out
by the FCC early this year.

As a comparison of the different
mileage rates between New York
and Chicago, service with a trans-
mission speed of 2.4 kbit/s cost
$476.92 a month under the old
rates; it costs $747.92 under the
present rate structure, and would
cost $500.24 under the proposed
80.'/ rates. Other 00522 cofilpare
as follows: at a transmission speed
of 4.8 kbit/s, the rates are $688.44
for the old, $898.92 present, and
$674.64 proposed. At 9.6 kbit/s,
they are $981.16 old, 61,141.92
present, and $940.24 proposed.
At 56 kbit/s, they are $3,515,44
old, $4,195.60 present, and
$3,300.20 proposed.

In addition to the circuit mileage,
the DDS user pays for a station
termination -Bell calls it a "data
service unit (DSU)"-a data access
line (DAL), and a hub office termi-
nation. Customers within each DDS
serving area-that is, within about
five miles of the hub office-lease
a Type 1 DAL consisting of a base-
band copper loop, while those far-
ther out uti!ize a Type 2 DAL, con-
sisting of a baseband and Tl carrier
sections. The latter charges were
increased considerably. For exam-
pie, a Type 1 DAL operated at 2.4
kbit/s would cost $99 a month
under the proposed tariff versus
the current $66.95 charge. Charges
for a 2.4 kbit/s DSU woujd rise
from $15.45 to $22 a month, while
the hub office termination charge
woujd increase from $20.60 to $65.

Data Corticnunicat:ors, · S .: 10,1,br•r 1977
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CCMFOSE SUBSYSTEM REFERENCE

IATRCDUCTION

The AUGFENT Compose subsystem provides the cepability tc output
cociments storea in AUGMENT fites on publication-quality devices such
as rhctocomposition urits, laser prirters. erc Computtr Cutput
Microform (COM) recorders. It also provides facilities for procfinl,
anc verifying the page makeup pricr tc final publicatior. The cesion

of Compose is modular, allowirg easy adaptaticn to mary types of
output devices.

USING COMPOSE

Typical Steps To Use Compose

In orr]er to publish a document using AUGMENT's COMPOSE subsystem•
the document must be ir an AUCMFAT file. The Paso subsystem 01

AUGMENT contains commancs for inserting urd editing text in AUGMENT
file<.

The format of the publishec dccumert is centrolled b> "Output
Processor cirectives". Thes¢ are special teAt exprtssions Ahich
pre inserted at the appropriate piece ir the cocutrent to control
such aspects of Locument tor:rat as marcins, indentations, spec.inc
r (tween lines arm paragraphs, running heacers anc tocters. arc so
Cti. The "Output Frocesser Users Guideo describes the usace and
effects of each of the available directives. The rirectives for

cocument publishing thrcugh CCWPCSE are essentially the same as
those for printing on workstation printers. line prirters, or
terminals. The main difference is that hen you use COMPOSE. the

"phetoce•position rreasure" 16 value accirate to ent thousarcth of
an inch) will be used for the cirective value, if Frcvided. This
alloks the accurate positic,-,irc; which is reeced fer rrost

publication tasks.

Aher, you have a cocument prepared with the oesirec fcrmat
cirectives, the next step is tc use the Cempose subsysterr Layout
commard to prorit,ce a "layout file ". A layout file is a special

type of file, not readable thrcuch normal AUGMENT cr Exec corrmants,
gnich contains an encocec representation cf each pagr of the
cocuwent. The laycut file specifies fonts. character sizes.
linework data. and pxact location on the rage for each tfxtual or
craphical entity or each page.

At this point. you shculo use one of the Lompose facilities fer
examininc.the Dage laycitf in.the.layout file. Ofter you will find
rlstakes 1,1 the Tormat speclilcaticn or sce pluces wrere tne
appearance of the cocurrent can be improvec.. Compose provides two

ways of ooinc· this:

The Coroose subsystem Proof facility rf.cuires tte use of a
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Genisco 0-1000 cr Tektronix 4914 high-resoluticr cisplay. Such

d terminal is typically correctrc to tre "prirter'' connection
on an AUGMENT lisplay term'nal. T<.xt p:nd graphic+ are portrayed
on the hith-resclution display ir, their correct relative
positions. 01,0 full pace at a time. Compose proofing comrrends

allow displaying an ; t¥ ace ir a layout like ana printinc tte
screen 1/dee on an achec haricbpy urit. This is the 'astest

wuy to review the fcrepat cf a eccurter.t, and will generally be
the metbou of choice in putlishing applications of any
substantial volume.

The Describe facility prcouceq a "cescription'' cf the page
layout cf any or all et the pages in a layout file. The

description is typically printed on an crdinary alphanumeric
printer. It nives thr· full oetails cf the fonts. character

sizes. and pale cocroinates ot each lire ot text, all prirted
out in text form. This infcrmation is more exact than the Proof

display, and should te examined in any case where details cf
positioning are critical. cr tc verify font usage if you are
unsure of the effects of the font directives ir tte document.

Also. this caoability allows AUGMENT users not EqLippec with
display units suitatl, for Proof to carry out cceasional
publishini of srrall to rrecium sized eccuments.

When a satisfactory layout file has beer Froduced for the document.
the Compose subs>'st•rr Tr·inslate commend is used tc create the file
that will be input to the photccompositicr unit. laser printrr or
COM recorcer. COMPOSE kill determine the correct format tile

format to use for the curput urit specified in the Ubor'S prcfile
or in the Layout ccgmanc• and the apcropriate cata fer input to
that urit will be placeo in a translation tile. This tile car then

Le.transferrec to the outDut unit by appropriate mears (usually by
writing lt on d magnetic 'rape).

The next three sections of this dccument explair the layout.
review. ana translation steps in more dtteil.

Making the Layout File -- The Layout Command

All the publishing functions cf Compose wcrk on layout files. The

Layout command makes a layol.t file frorr ar AUGMENT file or part of
a file. The full syntax of the Layout corTrrgnd is:

Laycut [(usinr view) VIEWSFECRE STRUCTURE (to)

File (to be named)/Appenc (to file) CONTENT LAYOUIDEVICE/CK

Certain format defaults are based on the vie,,spers ir the current

tile ,window. If the ootional viewspecs are proviced in the Layout
cormand. they .ill be used instead. Explicit directives within the
STRUCTURE will override ccrresconoinc vie.specs. regerdless cf
their source.

Page 2
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lt ''File'' is specified, a new file (or rew version) is created.
Specifying an existine vcrsior of dn existing file is an error,

Even if tnat vers ion is celeteo (out not expunged). If "Aprend''
is specified and there is net an €Xistint undeletec lile with the
specified name, an errcr is ircicated. "Append" mey not wcrk for
sove device t yoes ; ask before us inc it.

The layout is produced to fit the capabilities of a Farticular
outout device. For LAYOUTDEVICE, tyfina <OK> selects the default
covice from your orofile. Give the CO F.fferC wcrn "Cevice" to

overrice the crotile and specify the device.

LAYOUTDEVICE = Device DEVICE (model) MCCEL Cat verdor) VEN[CR

For DEVICE, the devices currently supgort n will ce cvailabl, as
command words. Once you have chosen deCfce, you may have to
specify for MODEL a command wcrd for the froael of thet device. If

that cevice #Do mpeel are supportec at rrcre than cce vendor, you
have te speclry which one tor tne command word VFNLOR•

The choices available are controllee by the "irdix file•'.
Nor,rally the index file will be a systeT tile sipnlied with
AUGMENT. In some special customer installatiops. the index file

may be under the control of local systems managers or incividual
users. This As ciscussed under "Conficurinc Comrose for
Special Installetiors«'.

...pessaaes have beer entprec ir log" is ciselayer at command
completion if a cirective specifier a tire face or size wtict is
rot available on the device. The messages kill tell what was used
insteaa. These messages are placed in the file namec
NOTIFICATIONS-IDENT (where IDENT stands fer the ustros icert> in

the login directory.

Revic.ino the Layout File -- The Describe arc Proof Ccmnands

Cescribing a Layout

The Decrribe corrfranc in Corroose genertes a cescriptior of a

layout file ir, a special fcrmat which tells exactly where each
elerrent cf,the page layout is lecated and what tycoarat,hic
specltlcations Will ne usec Tor settlre tyoe or tre-output unit.

You can print this cescription on several iKEes of devices.anheyOU Can rlve d Wide Variety 07 speclT,Catio to control new

description shoLld be printec. The syrtax of the Describe

command is:

Describe Layout (from layout file romeo) CONTEAT Con)
OK/DEVICETYPE (specifications:) OK/LEVICESPECS

Choices for DEVICETYP[ are: korkstaticn (Lrinter), Termirel.

Lineprinter, or File. Typina <OK> at this pcirt selects the

device specifirc by the fase profile feature "print. defeult'i.

Pace 3
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Device type wcrkstaticn (printer) creates a workstatior
printer file in the °ase profile specified cirectory for
workstation printer files.

Device type Lineprinter creates a lire orinter file in the

Fas€: profile specitieo line printer oirectory and it is
automaticdlly printed by the line Frinter despcoler.

revice type Terminal causes the description to be prirted
immeciately on the terminal. which may be a aisrlay or
typewriter type terminal.

Cevice type File creates a secuenticl file ccntaining tte
cescriptior text.

Available DEVICESPECE for each DEVICETYPE are listed telob. The

meaninG ot decir and End ir the Descrite commanc is different

frorr that in the base Frint command; tkis is explained below.

All other DEVICESPECS have the same interpretation as in the
sase Print command. Fer all [EVICESPECS that ycu do not

srecify, you xill ve, the cefault indicatec ir, parentheses.

Workstation (urinter); Pegin (1), Copies (1), End (the end).

Fold (con't hcld). Priority (normal). Queue (nc), 6'alt (ro)

Lineprinter: begin (1), Copies (1). Enc (the erd)

Terminal: cecin (11, Ent (the enc). Fornfeed (simulate kith
linereecs), Wait (no)

File (to be ramcc): Pegir (1), Fnd (the end)

The meaning of Degir orc Frc stecifications in the Descrite

comfland is slightly cifferent fron' that in the Base Print
command; this is exclained below. All other DEVICESPECS tave

the same inter:.retation as in the Base Print commenc.

Peair con pace) CONTENT: The description 6ill recin witt the

page that you specify icr CONTENT. AUGMENT calculates where

to start the description by assumino the first page in the

layout file is pace 1 (regarcless cf the pace rumbers ir the
photocomposed docutrent or the numbr,r of pages in the printed

cescription). counting until it rer;ches the nage you
specified. The description begins with that page.

End Con page) CONTENT: The cescription will enc on the paae

that you specify for CUATENT. AUGMENT calculates .here to

stop the description by assumini th€ first page in the layout
file is page 1 (recarcless of the Page numbers in the

rhotccomposec document or the numter of paaes in tte printed
cescrip+Tor). countinc until it reaches the page you
specified. It stops generatinG a descrintion hen that page
crias.

Fece 4
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Prooting d Layout

The Proof command in Compose interprets the layout file ycl

specify anc. displays a visual reproduction of the pages of the

layout file on a graphics cisplay (usually attached to an
AUGMENT workstation). This visual reproouction stows

pagination. line breakage, the vertical placemert, anc the

181 A f ly ?l i gp ? lu t tler  jR i Rd it S tga f K: t (? Rle i t ¥s t 89t i EF,26 2 e pig
in the line cannot be fully displayea). The syntax is:

Proof Layout (file pamer) CONTENT OK

Tte first pago cf the layout file is displayed automatically as
r>art of the Proof commana.

Ii no extension is suppliec with the layout file rame, .LAYOUT
will De assumeo.

Typinc <CTRL-3> on tte workstation keytoard durire page image
creation causes pace display creation to halt. Tte commare

promot will be cisplayed anc the user riay give c.ny Compose
command desired.

After the Proof comman€ is given, the following ccmmands rray te

used te disnlay other pages ir the layout file in any order.

Rack Corie page) CK

Displays the pace preceding the one currertly displayed.

rext (page) OK

risplays the page following the cne currently displeyed.

Skip (to) Nackward (number of pages) CCNTENT OK

The Skio (to) backwarc command ir Compose displays the
page that is a specified rumber cf pages closer to the
beginning of the loycut fili• cci.nting from the current

page.

Skip (to) First (page) CK

The Skip (to) First commano in CcrrDose calses the first

page of the current layout file to be displayed.

Skip (to) Forward (number of pages) CONTENT CK

The Skia (to) Forward con»mano ir Corpose cisplays tf€ page
that is a specifiea number of eases closer to the enc of

the layout file. ccurtinn from the currert page.

----
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Skip (to) Last (page) oK

The Skip (to) Last con'manc in Corroose causes the last page
of the current layout file to be displayec.

Skip (to) Page COATENT CK

The Skip (to) Pace corrmand in Ccrpose caises the pace you
soccify to be disolayed. The first page in the laycut
file is consiccred to be pag€ 1, whether or not it tears
the number 1.

If the uraphics display bus an attachec printer, the Print
command may be usec to print all Dages when displiyed, or to
print specific cnes crier. The profile feature "printer delay

seconds" shoulc be correctly set before using Prirt. Here are

the forms of the Prirt commane:

Print Every (page automatically) CK

The attached printer ill print the pages cirrentty
disclayea by Proof ev€ry time you change the pace
cisplayec.

Frint None (automatically) OK

Undoes the effect of the Print Every (page automatically)
command. It cces not prevent you from using the Print
vt:st or Print Paces ccmmands or the "print" button cr your
raphics cisplay device.

Print Rest (cf pages) OK

The currert page is printed; ther each Sl.Cceedirc pace in
tne layout file is cisolayed are printed cne after
another, until the enc of the layout file is reathec. Vay

be cancelled at any time by typirg <CTRL-C>.

Pages: Print Pages (froN) CONTENT (through) CCNTENT OK

eginnina with the first page ruaber soecified. eact page

in the layout file is displayed and printed automatically.
one after another, until the seccrd page rurrber you
specify has been displayed and printed. Ma> be cancelled

At any tixe b> typing <CTRL-C>.

brfcre usin:, Frcof the first tin'e. the Con'pose prcfile features
"proof. disolay device, type" and "Drccf, cisplay device, setup"
should be verified as being correct for the gravhics display
conficuration.
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Translating the Layout File -- Tte Translate Corrmand

In denpral, each type of phetotypesettter, CCM reccrcer, and laser
printer has a unioue format ter input data. FurtherMore. different

rachines of the sarre mccel belonging to cifferent users or service
tureaus ("vendors'o) usually have aifterert type sizes anc' styles
dvailable. The Corrpose subsyster Translate commarc takes ene or
rrore layout files ana proouceG an inout file acceptable to a
particular device, model, ard render/user. The grreral synt2x cf
the two main forfrs of the Translate comrrcrc is:

Translate Layout (file namea) CONTENT (for) OUTPUTDEST
(specifications:) OK/DEVICESPECS

This translates cne laycut file.

Translate Multiple (layout tiles - <OK)<OK> after last) CCATENT
... CONTENT OK (for) OUTPUTIEST (specifications:) OK/DEVICESPECS

This translates all layout files as though dll the pages were
in a sinale layout tile.

Availaole BUTPUTREST command horcs are:

Vendor

Use Vendor tc incicate ttat the til€ shcult be translated for

an offline photocomposition device (that is. ore not directly
connected to the computer cn which ycu are usir<; AUGNEAT).
The syntax is:

Translate Layout (file nan,ec) CONTENT (fer) Vendor File
(to be narred)/Ar,Derd (to file) CINTENT (specificaticrs:)
OK/DEVICESPECS

Translate Multiple (layout files - <CK><CK> after leet)
CONTENT (fer) Veneer File (to be named)/App,nd (to file)
CONTENT (soecificaticns:) OK/DEVICESPECS

Available DEVICESPECS fer destinaticn Vendor are listec

below. For all [EVICESFECS you dc rot specify, you will get
the defaults indicated in parentheses.

Begin Con paoe) CONTENT (page 1)

The translation will begin with the page specified for
CONTENT. AUGMENT calculates where to start the

translation Ky assLming the first page ir the first

layout file is page 1 (reparcless of the page nurrhers

in the photocomposed occurlent), then courting unlil it
reacnes the pace specifiea.

End Con page) CONTENT (last race)
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The translation will erd at tfe end of the page you
specify. AUGMENT calculates 6,here to step the

translation Ly assuming the first pdge ir the laycut
file is page 1 (regarcless of the pace numbers ir the
photocorrposec cocu,rent). then countinc urtil it reaches
the Dage specifiet.

The default extension for the translated file is .TRANS.

"lranslatior Precesscr In Progress'o is displayed wher the
translation ber?ins successfully. '.ten translation is

complete, the messaae "Finished - re notifications loggea•o
will normally appear. The rressage "Messages Fave been
enterea in log" is displayed instead if the le.yout file
included some typo.raphic specification not availatle cr the
device. The rressages will tell what was usec instead. Tnese

messages are placeo in the file nan·cc NCTIFICATIONS-IDEf.T
(where IZENT stancs fer the user's ident) in the login

directory. This stould happen only if the file contairing
font data for the aevice has been changea sirce the layout
file was created. If this message eccurs unexfectedly.

contact TY'/SHARE. th* vender. or whoever mainteins tke

interface to that cevice. for information art ddvict.

Rasterprinter, korkstation. Terminal

The current version of ALGMEAT ooes not support these cutput
cestinations. They will ne supported in a future release of
AUGMENT.

TYMSPARE provides the files arc nregrams Lsed by Compose to rrake
this work with certain installations. Therefore. users Fust do one

cf the following:

Make arrancements to use a 1YMSI-ARE supported serpice bureau.

Contract with TYPSHARE for lull support of the cevice they wish
to use.

Accuire the use of a suoporten device ans prcvice font data

neeaed to set up the font frapper data file.

Provide their own interface (see "Corfigurind Corrpose for
Special Usagee').

In any case, the final file is sent Cusually on tape) to the
device.
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CONFIGURING COMPCSE FOR SPECIAL USAGE

CustoTer Developed Interfaces

Compose is designed to allok cLstomer installatiors cr indivicual
users to buila custom interfaces which cor be accessed by norrval
Compose commands. whenever Compose is to be usec with a particular
cevice installatior, two mocules must be Frovidec. There must be a

font mapper data (FYL) file containinn the specification of
available fonts. character wicth data. choracter value translation,
anc so forth. This will gererally be cifferent for every site,
even if the same model ct device is brinc usec. There must elso be

c translation processor to translate a standard ALGMENT layout file
into the appropriate input format for the device. This will

usually be the same for aifferent installations with the same rrodel

ot output device.

In consequence. it is considerably easier to interface Compost with
a cevice of a type alreacy supportec. All that is nreded is to

irepare the FMC file, hich is used by the Layout. Drscribe. and
Translate commands. The Fort Mapper docurrent listed in the

Refererces specifies the format of the FMC file. Customer provided
FMC files can be added to AUGMENT at ro extra cost. Special

arrangements (nrooably at extra cost) must be made if the fort data

is supplied in some other form.

To int€rsace to a device not alreacy supperted, a translation
processor must alsc be writter. A translation prccessor is a

program of non-trivial. Lut not immense, scope. The documents

,rentioned in the References certain sufficient inicrmation ter a

Froarammer orofirient in the L10 language to rite ore.
Nevertheless, custcmers intencino to tic tfis are devised to centact

the AUGMENT Development Unit before beginnine.

Linkina Interfaces witt, Compose

The connection between device, mooel, anc vendor rames and FM[

liles and translation processors is established by ar AUGMENT tile
called the "index file. ' 0 The system refault ince, tile is

locatec in the release directcry (rormi:lly UREL) rina is caller
CON-DMV-DATA.AUG. beginning kith AUGMENT version 10.14. a

capability exists fer a user to specify a differert index file via

a Compose subsyster• profile feature. The index file is structured

in the follcwing way:

The name of each legal device type is placed in a first level
statement.

The name of each rrocel of each type of cevice is placed ir a
secorid levEl statement below the device. This must be core even

if there is only one legal value for the "model'*.
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The name of each vendor (or user) of a given device and mocel

must rjr placecj in a thirc level state,rert beneath the device and

model.

Under each thirc level (vercor) statement is a olt.x at level 4

containine tne interface mccule filenares in 9peratjno system
format. At present, two sich Tcdules are cefired; thus t,•c
filenames must be previaeo. If no cirectory is specified, the
current release directory will be assumed at execition time.

The first foLrth level staterrent rrust contair the tilerame of

the appropriate translation prccesscr progrart.

The secona fourth level statement Fist contain the filerame

of the appropriate FMC file.

All device. mooel, aru veneer names shculs consist only of

printable characters. There should be no "stray" characters
anywhere in the file (except for the origin statement. which may

cortain anything at all).

The TYMSHARE-supmlied FMR filts and translation processors are

located in tn€. AUGMENT release cirectory. Sources fcr each are in

the directory OPSRC on those systems where sources are supplied.

COMPOSE PROGRAMMING REFERENCES

The following documents ccntair the additional oesi.n irformaticr

nreced to program an interface betweer COMPCSE and an output Device.

Layout File Format <rrcococs, layout-tile. :wh>

Describes the internal format of the layout file. This is

necessary information tor procrarrminc a translaticr grocess.

Fcnt Mapper (proadocs, fort-mapper. :wh>

Descrioes the Font vapper software and defines the fcrmat ct the
fort mapper cata file. In gertral. a fort mapper cata file is

needed for each device witn which COMPOSE is to be used. This

cocument also contains informaticn about Now to set LD font data

specifications that can Le prccessed by tre FONTLCAD subsystem to
:reduce the font rreprer data file.

Translation Frocessor Interface <rrcgcocs. translaticr. :wh>

Describes the interface protocol which rrust te employed to allcw a

translation processcr tc be used ty the :CMPOSE Translate con•and.

---
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***!.EW I[ENT SYSTEM***

General Cesign

Requirements (back:rounc)

Meet all Idert needs ct the new MBIL Subsyst,m.

,;Gltiple Ident Systems

This desien supports multiple ident systems. each system
identifiable by name. Tc snecify en individual uy icent• you also

neer] to specify the ident system name, if different from the cne in
Atich you are currently runnirc.

Ident uniqueness

At any given time, onc icent will represent one irdividual

within a uiven ident system, but not necessarily across icent

systems. The same ident in different ident systerrs may

represent the sarre cr different incivicuals. Cre individual may

have different idents in cifferent icent systens.

Multiplr' Hosts

Across hosts

Multi-host system

A single ident system car span several hosts. A single host
can support several icert s>stems.

Changes

A change made to tl-2 data base of ore host ir 2 multi-Hest

ident system will up prepagated to all hosts ir the system.
As much of this prozess as is feasible will be done

automatically.

Support

"Hosts A and 3 support Icent system k" means that there· are

database info fjles witt 1°2kup facilities fer Ident system Xon hosts A and u. [f hcst d Of S nct support X. then there

will be facilities -or C tc intcrrot.ate X or A and B are have
the reli·vant information returneo tc C.

Mail addressing

hy cladressine a syslerr X icert, a user on host C can scrd
rail cirectly to a iser asiociated *ith ident system X; i.e.
without queryine host (A or k).

Drotectiers
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*** NEW ICENT

retween Ioent Systems

Eacn ioent system will restrict

anc journals. This rreans tbat

exclude ioent system x fron- its
general, query Y. An exception

if the X user knows a Y ident,

uournal Access

SYSTFR'***

access to its icert datateses

if icent system Y kants to
database then v users canrot. in

to this rule is rade for PAIL:

he may send mail te it.

Each journal facility will have th€ ability to restrict
reac/write permission to a specific orcup of ircividuals. The

journal facility will use the ident system as cre method fer
restricting access.

Active and Inactive Idents

There will be an inactive database for each icent system which will
contain all expirec idents. This will be usec tc cetermine 6fc was

associated i.ith an ident at a siven time End date. allowine us to

rouse inactive iderts. At a particular time withir an idert

systen:. no two inents can De the same.

HS FILES. Icent Files

Since certain ident system inforration rrust De accessed very
Guickly - information used Dy the mailer. for exarrple - all
informition where the access-time is critical will use the HS tile

System.

Icent Lookup

The IE ident support procedures have to be changed tc the HS file
Fraceoures to fing an icent ricort.

Login Name Lookup

The netuid procecure in the FE has to be changed tc Lse the rew

lookup by login parre process. Cors the FE look up tte icent by
login natre as well?? It shoulc get the icent from the FE.

Database Structure

Active Icents

The active database .ill certain infortration relating to idents
currently "in fcrce".

New Iuent Types

There will De twa ricw types of icents. role anc program
idents. Pole idents will include such things as FEE[BACF and
OPERATE:.

Inactive laents

Paae



***1·.Ek IDENT SYSTEM***

The inactive idents database will look similar to the active

database Inactive icent records will include the expiration
date.

Ioeot Systems

There will be an inverted table that contains eact' ident systems
home host ana the hosts the system is supported or. However

this infer,ratior can be accessed uy the ident subsystem.

Iderts as AUGMENT Signatures

Limit of 4 letter/cilits.

luent Resolution

Over Ioent Systems

There will oe a way tc find cut which icent system a given
signature in a given file is definec in. <Such info need not

te orintea with each ident. but will be available via some
facility.

Over Individuals

There will De a way tc find the incividual frorr the statement
signature. The Gate anc time in the signature will be

resolved to the inr'ividual who had that ident cn the given
date.

Corredtibility.

The new irent systerr will rot make olc files or their iderts

oosolrte in any way.

Lar'Jer Iaent Systems

Cne ident system will accept as mary iderts as reasorably rossible.

New Icent Suusystem

Catabase mocification.

It will be possible frr e verson or persons to acc new iderts,
celete ol<, idents, anc change user infermation associated with
a n icent.

Easy to usl.

The maintenance system kill be easy to use and will do
automatic verificatior. etc. Use icy be restricted to

administrative oersonell only, but rot necessarily systerr
person,ll.

Insert.
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***hEW IDENT SYSTEM.**

It will oe possible to formulate anc insert a rew irerl. It
will be required that the new ident be completely sfecified
before any entry is maae. Any necessary corrections tc

existing icents will be rrade automatically. Tre formulated

ident information will te rraintairec while updefine. If
errors exist the user will have the ability to edit the entry
and try updating agair.

Groups•

If the new entity is a aroup, records of all oroup
Tembers will be acjustec autonatically tc show group
nembership.

Organiiations.

If the new entity is an organization. records of all
orcanization members will be adjusted automatically to
show organization membership.

Individuals.

If the new indiviclal is in a croup arc/cr
organization. those entities will be charged to sl,ow
that they incluoe the indivicual.

Delete.

It will be possible to celete iderts from tbe system.
Automatic correction of other ident information will be made.

It is acceptable to run a utility after many dcletes are
mace, in ort€r to maintain efficiency of infcrration.

Change.

It will be passible to change ident informatior. Chances

will be edited using AUCMEAT. Any uodates to txistiro idents

will be made automatically.

Login Creation

The ident subsystem will eventually reoch through to the TENEX
subsystems that create a Lccin directory and ac everythinc else
that has tc be done to aed a new user to the system. This may

te postponed until the malcr part of tre ident system is

complete.

Drocram Interface

Cenerel Database Manage,rent System

The database management system will be as generel as possible so
that it can be used on other AUGMENT files as necessary. The

capability off adding, aclctirs and cl·unging the catabase kill
De general. Reccre accessing will also De general. B record
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***NEW ILFNT SYSTEM***

structure 'witt be croated for anv.det,tase and th€ Drocrayirtertoce Wl use tAe reccrd CeT inlticr tor these Der€'ral
capabilities.

Sounc€* Name Lookup

The Soundex rrothod cf hashirq Will be isea for ratres when the

exact name is not known (misspelled. mistyped or not know by
user exactly). This methoc will pick Lp similar rames anc the

user can pick the correct cre or oiscard the help. The prrsent

method of entering partial rames .ill re loncer b€ available.

MAIL Ifterface

There will be information available at login tirre for t/.IL.
This will consist of the directory of the login users mailtox if
they recieve mail on the legged in hcst or the rost which they
dc recieve mail on. In adcition all the information for rrailing

to anyone else in any icent system on uny host will be
accessible.

New User Sunsystem

Fincir g Correct Spelling ct Nan'es

As described above the Scurcex rrethoc cf name resclution will be

used to kelp find the perscn to which the user bishes to send
mail even if the spelling cf the name is net krcwr.

Finding Icents frotr Names

There will be a facility tc find a users ident given their last
name.

fincing Information from Idents

Thc.re will be a facility to grt all or a porticn cf the
information storec ir, th€ icent database for a particular user.
group, organization fle.

Finoing Irient System Info

There will be a facility tc find which host ar icent system

lives on and which hosts it is supportec on.

Login Interface

The ident system provides a facility to get from a user locir name
on a given host, tc an ident tnat is perrritted uncer that login.

Cther Mailing information will be available to make Hailine tester.

Looin name lookup.

The lookur liven implied hcst name arc locin name, will return
icent. ant will ne as fast as possible (used at ALCMENT ertry
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time). The other mail information will be the mailing cirectory
if on this host cr host of the mailbck.

Multiple ident systems.

Always returns ident system name as well. with each ident. Only
one such lookuo facility per host.

'.etwork Interface

Ident Server

Ident System Creation

It will De possible to create a new icent system (thet is supported
over a given set of hoftts). This way rectire help from system

personnel. It Must not require any program changes.

Creation empty.

It will be possirle to create an ident systerr with no
entries.

Knoled<ie of Existence

In oeneral. hosts will be recuirec to know of the existence cf

iuent systpms that are rot supported on thet host. ard also krcw
the "home" host for that ident system.

Ident system directory.

There will be a database that is available tc toth procrams
and human users, that contains the names of kncwn ident

systems anc associated tcme host nanes anc/cr addresses
necessary for torwardint: mail ard making enciiries.

Directory update scheme.

e will be a capability (which is not necessarily .
mateo) to upcate the ident system directories as 1rent

ana supporting hosts come and co.

Functionel Specificaticns
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Beginning the Mocificetion run

Ceneral

To mocify the Icent Database, enter thi Icent subsystem arc
execute a login Modificaticr (run) commanc. The system kill
prorrot you for the name of the Ident Database. the name of the
branch to contain new/mocified reccras (usually
"pocitications"), the name of the t.ranch to contain error

messages, and the name of the branch te contain tte audit

information (usually "Audit-trail"). These branches arr in an

AUGMENT history file callec <Ident-system-name>.ALDIT. ALCMENT

opens the .AUOIT file, and is ready for the other comrrands
(Adc/Modify/, etc)...

Makina new AUGMENT records for later inclusicn

Ceneral

For each "Add" command, the Ident Subsystem builas a "reccrd".
an AUGMENT brar,ch, cerived kartly frgm information vith tte
command itself, anc, in the case of informat,Or that ,s likely

to remain congtant far entries within a given crgenizatior (such

as mail type, or host), tne "proposed fields" are cooled from
another recorc in the san»e crganizatior. Althcugf, typically

there is much duplication for records within ar, organization.
any particular fielu may jiffer and car be ecitto alt€r th€
system has built the recorc. Base texit-roiting facilities are

availatle within the Ident Subsystem; they can te used to rrodify

any record produced by the system.

Add Individual (Reccrd):

AUGMEAT prompts you:

for full name

for telephone number

to ask if icent it hes just former! is acceptable

for an ident of an individual similar to the tte ore tc

be added, or the name of his orgarizatior

Frorr the information you have just enterec and the fields copied
from the record used as a trodel (same croanizatior/similar

individual). the Idert subsysterr makes an AUGMENT record.

pothinq placea in .AUDIT file at this point. Branch w'ill look

like the tollowir;:
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KM'..: NEW INDIVIDUAL

RAFF: PICANE, KATELIEN P.

Addr: 650AgEailD;'Green
Cucerting, CA 95014

le lf:: (4DH) 442-6643

Org : IRM

Cr.

Lost : DICANEGOffice-5 CICNNFECffice-5

F.tIL: KEICNREGOFFICE-2 KCIONNEuCFF 1CE-5

Typti ARPA

Orps: TYMSHARE. WOMEN

Date: 1-Ser-Bl

(After the AUGMENT record is mac.e, you may edit it. if
necessary. You can follck the "Ar,c" irrmeciately cy an Process
Podifications commanG. or you can make a series of ne,- records
and modifications and enter then' into the loent Database

togetner. (See discussion uncer "Focification of Ident Database

Reccrds").

Adc Grcup (Recore):

Icent subsystem prompts you fer name of (,roup ana initializes
the "memb" (members) field to NULL. "Add Individial" comrrands

MgfS,r"?gr'ddl?Rk?7· AgrtgGei8etABi;imb'flgwpff? th 8¥u?Re apprcrrlatethe Icent

aroup record, automatically. Hcwever, it may te rrore

ccnvenient, when you create a new arouo and the irdividual

recorcis already exiet. tc acd merrbers cirectly to.the membrrs .
field, anc the Idenf subsystem Wlll make the required chances ln
the Indivicual records You can do this by replacing the "rremb"

field by any number of iderts in the firrr: ('+ / *-)icent. ('+ /
'-)icont, . For any ident prececed Dy a plus-sign. the

ident system will acc the entry to tne "memb" fielc and tc the
"'rps" field of the indivicual record. Similarly, entries

preceaed by minus-signs will be deletec from both records. To

summarize. additions and deletions of icents car Le made ry

entering +ident or -ioent in the Group record CR the Individual
record and the Iderts systerr will make the other change fer you.
The new record will look as follows:

CARCON-GENERAL: NEW GROLP

Psid: DAR01

Ccor: OIA

Me mb :

Date: 1-Sep-Jil
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***NEW ILENT SYSTEM***

(See discussion at end of Create (LGMENT) Reccrd for

Incivicual).

Note on Psia field: At the same tifre tf€ inent syitem processes
the Create Record (for) Crcuo statement, it creates an

additional record. a Fsic (pseudo-idert) recorc. Group nan'es

are, in general, toc long tc fit irtc cre word. sc groups cre
issued ident-like abbreviations which consist cf the first three

lotters of the group name plus a two-cigit sequence numter and
are used to icentify the group when referenced in HS file
fields. These pseudo-icents are translated back to names b.hen

fielos.ore disolaved to the user. Ihey can be@ie?9nquished from icents ty tne,r Tivt characters, one
character longer than the longest legal icent.

Add Role (hecord):

(Similar to Add Individual).

The Ident subsystem makes cr AUGMENT record like the follckinc:

FEED: NEW ROLL

Name: FEEDBACK

Auth: PAMV. SK62

Addr: TYMSHARE Inc.

20705 Valley Green Dr.
Cupertino, CA 95014

Tele: (408) 443-6646

Org : OAC

host: FEEDBACKKOffice-5

Mail: FEEDbACK@Office-2 FEEDBACKSOffice-9

Type: ARFA

Grps: TYMSHARE, WOMEN

Dati: 1-Sep-81

(Editing and entry into the database as in other "Add"
conn.anos).

Add Orcanization (:Pecord):

TA jsAB ommana creates L or'ianization in a M'aorer„sirriLBr to
o urcup comman d: A9l prompts Tor organizaticn "Icent .

full nane. and coordinator anc creates a record like the

followinc:
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***NEW IDENT SYSTEM***

OAE·: NEW ORGANIZATICA

Name: Office Automation Divisior

Coor: .JE

Acier: TYNSHARE Inc.

20705 Valley (reen Dr.
Cupertino. CA 95014

Telr·: (408) 443-6643

Mail: EISMANN@Office-2

Type: ARPA

Date: 1-Ses-81

(Ecitinc and entry into the database as in other "Add" con»rrands)

Add Program (Record):

(Similar to other Add Recorc corrmanas).

Icent will buile a record like the following:

DBMS: NEW-kROGRAM
Name: cata ease Management System
Coor: JOP

Host: CBMSQCffice-5 [PMSROffice-2

Mail: DRMS@Office-2

Type: ARPA

Late: 1-Sep-81

(Editing and entry into th€ system as in other "Acd" Commands).

Medityir-: existins Ident Systerr reccrcs

General

The Ident subsystem has CAS[ trxt editing facilities. Tc

change information withing the Ident System. execute a Mocity
command specifyinv recoro type and name/icent and the fielcs

that you need tc modify. The system will make an Augment copy
of the record you have specified which you can edit. and
suDsequently reenter.

Modify (Individual/Croup/Role/Frouram/Crsanizatior) (Reccrd}
co,rmand

Makes AUGMrNT copies of all fields of all Inent Database records

referenced by ttis ccmmand. When creating copies ot indivicual
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***NEW IDENT SYRTEY***

or role recor u s, you rray use the nawe c f a oroup cr organization
tc stanc for "all r€cords of incivicuals in this

€ roup /or gan i 7 at i on " .

CkEEYgs De as l S.fitiftcortents can De modified. statement-structure

each field is a staterrert

an occasional NULL statement is included as an aid to the eye

some fields, like the narre fielc, centain n'Lltiple lines.

separated by ECL's

statements have name-Celimiters of NULL, colon

statements have 3-4 character names

field contents is everything follcwing the cclcn

For most fielcs, the fiela in the AUGMENT copy replaces the
corresponding tield in the Ident Database recorc. The Icent

SUDSystem examines certain AUGMENT copy fields. hcwever, for
eaiting directives as follows:

+ folloked by a visible

means appeno this visible tc correspondine field in Ident

notaoase record

- followed by a visible

means delete this visible from ccrresporioing field ir
Ioent

r Labase record

The following fields use the +/- ecitirg directives:

"Grps" field (in indivicual record)

"Memb" field (in Group Record)

"Host" fiele

With a display you mark fields to be ecited: bith a TI. yeu

address staterents by Ident ant fiet,u rames. Kwlledar for

example. ordirarily, there is orly ore staterrert with a given
lield name witfin one recorc. I-owever, in certair cases the

text has excerded the strirg capacity cf an AUGMEAT statevert
and therefore a seconc, unlabeled Ctatement. is arded. dowr a

level tror the first.
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*** 3.r# 1"CENT SYSTEM***

(see the Enter Modifications commird +cr how tc art these

records back into the system).

Terrinating Records

Ceneral

The Terminate command, makes an AUGMENT terminaticn rccorc (with

a proposed termination cate) arie erters it in the Modification
branch. It will cause the current Ident Latabase version cf the

record to be moved to the inactive file after verificatior is

complpte.

cyntax

T Grninate Individual

Terminate Group

Terminate Hole

Terminate Organization

Terminate Frogram

Deletine Records

General

The Delete command. is usec in casrs wfore an errcr has been

detected, the recorc shoulcr't have existeu. Ir cases khere the

exist was valid. use the Terminate command.

iyntax

Delete Inaivitual

Delete Group

Delete Role

Delete Organization

Delete Crograrr

rocessing euitee AUGMENT rpcords into tke lcent Database:

Process xodifications

This corpand accepts all records ir the "Modifications" trench

of the .Aucit file: those produced by the "Add", "Cel€te".

"Terminate" or "Modify" comrrands or records that have the same
format as any of these.
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***NEW ICENT SYSTEM* .*

Description of AUGMENT record Input to "Process Mucifications"
commend

New recorc fielcs are cescribeo in thr "Aud" ccrrmends. Headers

produced ty these commands are si:nificant for the "Process
Mocifications" commanG and so are cocurrent€a belo:

Aew record headers ore as follckf:

<icent> "NEW" C "IADIVIDUAL" / "GROUP" / "RCLL" /

"ORGANIZATION" / "PROGRAM")

For example,

KKD: NEW INCIVIDUAL

Ndme: Dionne, Kathleen K.

Addr: TYMSHARE Corporation

20805 Valley Green Er.

Cupertino. CA 95014

Tele: (408) 445-6643

Grer: IBM

Host : CIONNE@Office-2

Mail: KCIONNEECffice-2

Type: ARPA

Grps: TYMSHARE. .CMEN

Date: 1-Sep-81

Headers made by Modify ccmmanos recuesting replacement ot all
fields are as follows.

<ident> "FULL" C "INEIV1[CAL" / "GROUP" / "POLL"

/ "ORGANIZATION" / "PROGRAM") "MODIFICATION"

Example of whale replecement of "crout," reccrd,

NPG: FULL GkOUP MCCIFICATION

c.: DIA

m: +FOG, -XYZ

C: 1-Sep-81

For martial.ly-modified reccrds (Cnly certain fields were

oesi:rated on the "Mocify" command) we have headers as
follows,
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***NEW IDENT SYSTEM 9* * *

<ident> " "PARTIAL" C "It\[IVI[LAL" / "CRCUP" / "RCLL" /

"ORGANIZATION" / "PROGRAM") "MCnIFICATION"

Examule of partial replacement of "group" record forly
ands me,Der "AEC" to the group),

NPG: PARTIAL GROUP MODIFICATION

Memb: +AUC

Verify Mocifications

This comwand infor:rs the Ioent Subsystem that all entries have been

rrade so that cross-checking ard other verificatior can precrce

Keeping an Audit Trail

General

The Ident subsystem provides an aucit-trail with a record of

exactly what has been core since the last updat€. More

specifically, it creates a branch in ident-name.icent with every

AUGMENT structure acceptra by the Enter Modifications comwand.

Any reccra that changes state by this run will be copied under

the the audit-trail branch. including c. cory of tte way it was
before the changecs) were ·rade.

In cases where cisk-failure, system cresh or other disastrr has

causer the HS file to no bac while Drocessinu modifications, it

may be possible to recover by usir,a the ident-name.auc'it file.
Since all ouerations on the ident file are ones that. either

cannot be cone twice (for example. deletions). cr have the saTe

result if done twice (fer example. replacements). it doesr't

really rratter at what point the update failea (as long as we
have the ident database as it .,as before the update plus the
ident-name.ident file). The Peprocess Vocificatiens comward

should Le usec in this type of systerr failure.

Reprocess Modifications commarc

Syntax:

Reprocess Modifications

You use this corrfrand when system or hardware failire causec the
updatec 1-i Ident file to ac bac. The Iuent subsystem reacs the

.AUDIT file to determine which morifications ycu entered arc
reenters them tor you. allcsinc you te add any adcitional
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*** \EW ILENT SYSTEM***

mcaifications ycu may nerc at the end. Entries ttat don't

crosscheck or contain other errors are referenced in the errors

branct.

Icent system files

<ident-system-name>.ident

The main tile in the Ident System Catabase

<ident-system-name>.audit

Contains recent history of adcitiors and changes tc the Database

<ident-eysterr-name>.mail

tives idents under a given <lcgin-directory>@<host-name>

<ident-syste·r-name>.laft

Gives idents under a given last name

<ident-system-name>.sncx

Gives idents with a given SCUADE¥ ccd€; i.e. idents cf people that
have names that souno alike are related
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INTRCDUCTION

The following is a sketch of a cesign fer irterfacirg to the Augment
mail system Foreign mail systems.

The Arcanet rrail system is dealt kith in particular.

.



For,·icn Mail interface

SPECIFICATION

For the Arpanet Fcreicn Pait interface

Requirements

Flace Arpanet mail intc the Aucment "oil system

Icentitiers

Arpanet rrail accresses must be translated into idents fer
those receiving Augmert Mail.

Format

As much as possible. paragraphs in sequential text files
should be translated intc paragraohs and extrareous carriage
returns should be eliritatec.

There should be some way for the reciever to specify how
material is to be translated.

Ao information should be lest in the translaticn Drocess.

Send Augment Mail out to the Arpanet mail system

Identifiers

trpanet addresses in a cistribution list must be recogrized
d S such.

Arpanet recipients must have their idents translated irto
valid trpanet mail addr€sses.

Augment mail users' idents going out to Arpanet mail
recipients must te translatec intc a velia arpanet mail
addresses.

Forrrat

The sender should have the ability to specify row the Augment
structure will be translated intc seouential fcrm.

Functional Specs

Comine in

Iuentifiers

Non-Augment adcresses ttat ec not have an at-sign in them
will have an at-sign apsrnded to trem.
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Fortian Fail int€rface

Format

1 field in the icent system "Aucmentize files Ising:" will
allow you to snecify how you want sequential files

Augmentizea.

One

If you want to make sure that the oricinal messacc is

all there and the heuristic algorithm Goes you nc

"favors" you set this field tc "One <CR> between
stitements" in which case each line of the mee:saer is

made a separate statement preserving invisible
characters.

Two <CR) between statements

Assembler

Heuristic

All flavors of 2.ugrrertization will attemrt to structure

messages containing messages witt= ecch sut-nessage ir a
branch.

Coine out

Icentifiers

Arponet addresses will be recognizec in a distribution list

by having an at si.,n in theme

Arpanet recipient idents will have fields ir tte icent system
to indicate their valid Arpanet address. if they xish to
recieve their mail in tfat manner.

Aucment recipients* icerts will be translated into the
following form for items going out to the Arparet:

IDENT'IDSYS. where IDENT is the IDENT of the Augment user.

IE:.YS is the name of the Icert systrrr in which the I[ENT is

valic.

Foroat

The ce-fault

If nothing special is specified, the sequential tile will
De created via the Create Secuential ccm,ranc code or the

structure specified usino viewsrecs: wljrry[FGILPQ

The sender snecifies different viewsrecs and wbether the body
Goes through the Print Ferratteo coce via a ficld in the

heaner

Formatted: Yes/flo VIE6SPECS
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Foreign vail interface

[This is likely to trip people up sirce ycu have tc specify
whether or not you want to use the CP in order to specify a
viewspecs. T think we should have a separate \,iewsrecs

field. -- kirk]
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Fcreign Foil interface

CESIGN

For the Arpanet Fcreign Mail interface

There will be tour staces cf development.

Stage 1) runs on office-5 only uses a klucge ID system.

Stage 2) maybe office-4 Jnd b. FTP frrwarcing data tase knows

whether or not each user warts Augment 'rail.

Stage 3) Ident system knows whether or Fct each user wants Augment
mai.

Stage 4) SMTP (Simple Mail Transfer Protccol) implem€nted.

CominG in to Augment

P backoround system job has th€' followina modules:

cirectory reader module

LOOP

Reads L--UNSEAT-MAIL--].FERSCAal-CST file names from the

cirectory <GATEWAYMAIL> containing items delivered to this
host

Teleslave is fixed tc not poke ·railer.

If HOST is the current host % will this always be true? %

AND PERSON wants augment mail (senc to thr icert qctter)

IF augusr(*persor: result) THEN

BEGIN

9 Create Augment file - 7

firstime _ 0;

% open augmert tile %

stid _ origin;

stid.stfile _ ccrefil< from-arparet-mail.SCON

Keeps the file open the whole time

fl.flrcclos _ TRLF;
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Foreigr wail interface

hderstid _ armtzr(stid, lewdown. iffile, idlist,
auoconv);

creapt(fperson, Shoerstic);

END

FLSL

BEGIN

IF person.L THEN % send as arpanet to accress in person
X

ELSE Z rename to

<OUTRAIL>[--unsent-mail--3.USERNAME-VEPOST %

(auqusr) R irent netter module %

PACCEDURE(person REF 7 => TRUE/FBLSE.augccnv t);

7 updates person with IDENT/ADDRESS/FALSE %

If PERSON

has a rot "." in it then

If right cf the point is a valia identsystert name tten

If left of the point is a valid ident in that idert
system then

If that ident wants Augment mail

Reforfrat as 1DENT(ICSYS}.

Create a distribution list containing this ident.

Return.

Return false.

is a eirectory for ar icent system known to this host tten

If FERSON is in more than one irent system then

Fither

Return the rressaae to sercer and ocrerate a message
to each a•rbioucus PERSON informinc them of the

attempt to mail and the need to tell potential
correspondents to use their IDENT!IDSY© or

USERNAMERTPEIRPCST@GATEWAY.

OR
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Foreion Mail interface

Anyone without a cir On GATEWAY must elways have the
address USERAAMERTHEIRHOSTTCATEWAY then send only to
username on gateway host.

..ls F

Ir that ident wants Augment mail

Create a distribution list containing this ident.

Tell the Augment structure creator what crfate
Augrrent algorithm this I[EAT wants.

Return(TRUE).

ELSE

BEGIN

RETURN(FALRE);

END

if we get here, its not tc be ccnverted t

Stage 1)

Rename file to E--unsent-mail--1.USERNAME ard poke rreiler.

(aCmtzr) 7 Augmentizer E

PRCCEDURE(stid, levadj. augcorv k => hdrstid %);

% Creates the Auament structure from the booy accardinc tc the

wishes of the receiver as specified in their ieent system.

Creates the heaaer assuming the Arharet standarc.

Chanies "at" to an at-sicn. Aprends an at-sigr on the end of
those that dont have onc.

Calls creamf

(creamf) f Create Augment Mail File (.PRICRTY creator mocule) %
PROCEDURE ...

Creates a collapsed file it necessary

Or rename to FROM-ARPANET-VAIL

with extension .SOON / .RUSI- / .DFRC contairing the aucrrent
structure.

Its createo in the <11-MAIL> directorv to ue picked up by the
Augment mciler.
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Arpends the distribution list Cone idert) to the lile.

cesien discussion

11 fi:t Lltloh?-%DRE¢f,'SKELLEY, N81LE[s ; LE¥1F, Darns03's. etc.

Received at: 11-Dec-81 05:54:00-PST

]n response to the tressage sent 10 Dec 1981 1728-FST from

Ancrews

I think Phil will co along with us coing S¥TP rrailer. judging
by the

tone of his rrs,·. (the one avout N'SC beina trash>). Do rot

think

Ellen has ever workec or Mailer...

I definitely preter the dialoadEoffice style of addressing,
rot so

much because I particularly like idents. but it gives us more
flexibility for making mailboxes whcrever wr went. Rickt

implementation

shoule even allow multiple ressag€.txt moilbcxes in one
cirectory - with
distinct norres of course. Requires putting rrailbox file name
in

@228 VAe file. but this is not a bae idea anyway. as it kill

message.txt/rrail.txt question work cut easily.

he better Make sure that Allan is irformed ef hatever fields

and

things need to exist in ident catabase to make this happen...

I hope that a Role icent can be of Fore than fcur cheri
length. This

allows a ri'iht solution to mailing thinis to offices ... One

no re thing.

I think we should make a pcint of using the (neme) construct
Ot

RFC733 etc., for Arpa mail. DIA!CAL is pretty weird looking
as a

sender, woule ue bitter to expand it with a name in parens.
Same tring
with Role idents as sencer/from/etc. Then we can hancle

all the

ovt office symbols ra exmanc! then» to reasonable thinas- for
example.

From: OSS!NA€A (NASA Office of Epace Science)

Cne othor thing. WKTCH CUT for the Crpe mail #hiBEC
audressino

construct. Any number cf @host thirgys are legal anc only
the last one
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needs to be a valic APPA host. The current mailer we 1-ave

coes not

understand this correctly. and as a result ycu cannot arswer
a trsg

from blapo:mit-eecsamit-ai. Whatevur code we write: that

looks fer

atsigns. should probably look for atsiln followed by a valid
ARPA host

name (or numaer?) I guess you really need to scan fron the
eng

forwards to climirate all ambiouity because the adcress
blar>0810042001300 is legal. Probably shoulc
disallow gateway host lookup if address ends with valic
hostnumber.

-bill

11 Dec 1981 094c-DST Ancrews: Re: Mailers. Mailtoxes, etc.

Distribution: BARNS, KELLEY, DAUL, KLEISER. andrews

Deceived at: 11-Dec-81 09:50:09-PET

In response to the message sent 11 Eec 1981 0553-FET from
Earns

Yes. I think a role idert can be a lonc one (right Allan?).

this implies that a person 'illing e role dcesrot enter AUG
as the

role-ident but as the person filling the role, which is what

most people

want anyway...

The (narre) thing is nice anc needs to be done by th(- Serd
code in MAIL

when the new ident system cones up. THis is orly done for

the Frop, Serder. Author fielas ri Ft?

--Don

7 Jan 1982 1655-PST Ancrews: Re: arraua and message.twt tile
Cistritution: KELLEY, caul, lieber,ran. frerch, barns.

andrews

Received at: 7-Jan-E2 16:57:49-PST

In response to your messaae sent 7 Jan 1982 1513-PST

Sounds like it will work but I woulc rather avoid changing
tenex mailer.

Seems simpler to not run mailer autclob on Ecsts where you
are doin·l LRFA-ALG

conversion ane run mailer as inferior tork wher you need to

Co local delivery
ARPANET style...nut tter, you are coin·; it.

Alternate interim ugly hack: Change the mail forwardirc

database or the

host doing ARFA-ALE conversion to ttet users ttat aet *CO
mail arr listeo

as receiviig mail on sorre wiera host-- So it g€ts aueuec for
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ty,kil as
[--tymnet-zail--1. Ther; find a way to urat, it frorr tyrrail
anc deliver

it es AUG maile This will work for cueued ct course.

Immcciate will

never work anyway since .e have no ARPANET link. Us€ a

"wipra"

hostname so you can identify theme.. --Don

7 Jan 1982 2002-PST Farns: Re: arpatia and messlae.txt file
Cistrioution: ANDREWS. KELLEY, daul, liebermar. french,

barns

Receivec at: 7-:ur -82 20:01:10-EST

In response to the messaoe sent 7 Jan 1982 lf-55-PST from

Andrews

It sounds to rre like anything that involves chunging terex
mailer or

mailforwarcer datanases is rcre 01 2 pain then anythinc that

Y¥ei;Rails true. it seems to aroue fer mailtr as an inferior
of the

conversion process. The conversicr guy can lock at
mailer.tlecs and
catcm the -4ueued stuff. We could c.voio the trouble with

immediate

sends by just patching tte sndmsg cr those hests to cueue
even if

you Gon't say tc. Cn ar Arra hcst, life is toLdher. Ecnit

see

an easy answer. Frobably just wait for SMTP? Els€

raid Gateway-mail. uoh. -bill

P Jan 1982 1447-PST Kelley: arnaus i:nd message.txt

Distribution: ANDREWS. BARNS, daul, lieberman, french,

kelley

Aeccived at: 8-an-82 14:4P:25-FET

You auys seem to think it will De easy for arpaug to go
around to all directories

and find auoued •rail? More likr·ly. I dont see the ;.hote
algorithm involvino
running mailer as a sutfork.

8 Jan 1982 1524-PST Andrews: Re: arcauo and rressage.t**

Distritutior: LEMKI,2 aiREBW?29-F F Trectived at:

In resnonse to your message sent 2 Jar 1982 1447-PFT

Kirk, dll you have to dc to fino queued mail is periodically
look in

<syster,>mailer.fla:s for bits that are on-- anc the coe€-
exists in our
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rwailer alreacy. only wcrks or a different file. When you

find a

rit on yon do a gtifn/cnifn lor files with the right name.

I think starting mailer as a subtork is easy. probably a
startup location

suct that it will not interact with tty, or maybe if
detacher...

What you do is collect unsetm-mail files that reed to tr
delivered

cn this host in a cir, tfen run viler when connecteo tc it.
It will

do the local delivery for ye,. I will pronatly also move

files *o

<gateway-mail> fer you if the extention includes the @Host.
problems I den't see? --Don

trcing out to the Arparet

Serd command idept distributicr, verificaticn

If ambiquous, Arpanet adcresses must contain an at-sign or else
they art called illegal idents.

An Augfent Mail file is createc havir, appendec tc it a n

nenvelope" containing: The undelivered distributicn list.

iugmont Mailer module

To minirrize the number of tiles thot must be transported via
Tymnet to the Arpanet gateway. the Gcirc out formet conversion
code only runct or Arpanet c-iteway hosts.

On ori..,inatin , host

Move the Aucirrent Mail file tc an Arpanet gateway host. Strip

from the undelivered cistribution list those acdresses that

have forked aff along the way.

Cn gateway host

Convort all idents that want to receivr· mail ir the trranet

format to their Arpanet address.

Place in the <IN-MAIL> cirectory. a copy of the Augment Mail
file containinn the undelivered dist list of the Arpanet
addresses of

those IDENTS that wisr to receive via Arpanet ana

those visibles in the original dist list cortairing an
at-Siln.

cirectory reader module
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Lcok for files in the <IN-MAIL> directory.

Decompress the· file if necessary

Strip oft the appended dist list "envelone" anc give to the
header maker.

Give them to the sequentializer.

header maker module

Reaa croperties

Convert them to Ar:a standard fielcc.

Add to eact icent, that doesnt already have an at-sier in it,
its FGATEWAYPCST name.

If the :CENT's 3YSTEM's home host is a gatehay for ttat
mail system, then use it

else use the local GATEWAY

[etermine how to format the body and tell the sequenticlizer
Trocule.

seouentializer mocule

Creates a seauential file accoraing to the format specified in
the header.

Reads the dist list from tte appended "envelope".

For each ADDRESS in the cist list

copies to a file namec <IN-MAIL>[--CASENTMAIL--3.ADDRESS

Pokes the Arpanet mailer.

Page 11



Foreion Mail interface

[EVELOPMENT RECORD

For the Arnanet Foreign vail interface

Summary

initial ousion beoan: <Gate>

design review:

initial codier: began:

coce review:

testing began:

in experimental release:

fielc test release:

utility release:

Desion Review Notes

Code Review Notes

Changes history

each branch here is a discussion of a "Major" charge in oririral
cesign. ..nen done. this change shculc be incorperated in all

appronriate sectiors of this document as ell as here.

Features/Changes for Future Project

each branch here is a topic that has oeen chosen tc te NOT
implemented in this project. tut is a cancidate for future work
ifis areo.

Pace 13
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BUGS ANC SUGGESTIONS

For the Arpanet Foreign Mpil interface
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AUGMENVAILS MAIL-
JAKY, 26-Jun-79 19:24 < FEIVLER, NLS-MSC-DELIVERY-MECHANISM.NLS.1, > 1

< MA1LDEV, DELIVE:V-(ECHANISP. NLS; 6, >, 23-May-79 16:03 DIA ;;;;

introduction

Thts is a descripti,n of the mail delivery mechanisms that will be
used for the MAIL subsystem. The mecbanimsn that are not needed for

tne EOP benchmares are identified.

rhis is a tree-structure analysis

steps are necessary in each case.

Mall Senliny

To Journal

wechanis.11:

Delivery of an item to the
tne same as far as the SEND

all these cases: executing

nost; immediate or deterred
The outline is left in this

cases that are possible to

of the different cases and what

Many cases are Juplicates.

journal for recording will be done
function of MAIL is concerned in

on journal master host or non-master
delivery; long or short message·
branch just to show the different

distinguish.

The MAIL SEND function will create an AUGMENT file in a

dlrectory 'with public "create-file" access and designated to

receive new journal items for the journal in question (i.p.
there will )e one such directorv For each journal 01 a host).
This file will contain the journal item with tae header fields
included in some fashion (text and/or properites, as
convenient), and dill include any AJGMENT properites that mai
have been in +he original· The name of this file will be the

Journal number. Tt will he entered in the journal catalog by a
background process that will periodically check this directory
for files ti ie entered·

lf this is lone on th• journal master host, the background
process will FTP the item to all other hosts which support this

journal. These will go into a directory in a similar fashion

and be enterel in the catalog on each host by a background
process on each host. However, these processes will be able to
distinguish the files entered hy yAIL from the files entered by
another cat9136-entry program (in order to avoid sending a copy
ot a file right back to the master host that just FTPed the
ille). The method of destinguishing will he determined later.
1+ the host is not the journal master host, the laccground
process will TP one copy to the master host, and it will be
identifiable as to which host it cave from. The master
background prncess will then FTP conies to all other
appropriate hosts (not tie one it came from).

Same Host (i.3. executing on journal mast.er host)

Immediate Jelivery

Deferrel Delivery
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Diff Host (not for benchmarks)

immediate Delivery

Deferred Delivery

To MAIL Users

Same Host

immediate Delivery

unrecorded Mail (not for benchmarks?)

Mechanism: Append nessage header AND BODY to appropriate
messace.tyt files, or create unsent mail files if cannot

open message.txt. Signatures and non-text properties are
orpitted.

This is thp case where we may want to warn the user if
the APE properties such as graphics.

Recorded Mail

"Short" messages (not for benchmarks, i.e. parameter = 0)

Mechanism: Append message header ANJ BODY to
appropriate message.txt files, or create unsent mail

files if cannot open message.txt. Signatures and
non-text ?rooerties are onitted.

Note: signatures and properties preserved in the
journal.

"Long" nessages

Mechanism: Append message header WITHOUT BODY to
appropriate message.txt files, or create unsent mail
files if cannot open message.txt.

Deferred Delivery (not for benchmarks)

Unrecorded Mail

Mechanisw: Create unsent mail file
([--UNSENT-MATL--1.name) from message header AND BODY.

Signatures and non-text properties are omitted. This and

other "unsent Ilail" files will be delivered 39 existing

Mailer, except for cases were it is necessary to go
across Tymnet to deliver it (this will not be done until
we write our o.,7 mailerl.

This is the case where we may want to warn the user if
the ARE properties such as graphics.
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Recordel Mail

"Short" nessages

Mechanism: Create unsent mail file

([--!INSENT-MAIL--].name) from message header AND BODY.
Signatures and non-text properties are omitted.

Note: signatures and properties preserved in the
journal.

"Long" ressages

Me-hanism: Create unsent mail file

([--UNSENT-MAIL--].name) from message header WITHOUT
90)V. Signatures and non-text properties are o.dtted.

Dirf Host (not for benchmarks)

immediate Jelivery

Same as same host, immediate, except that instead of
appendine, to a message.trt file: start a sub-fork process
That dill attempt to perform cross-net delivery Iia FrP or
an ARC-written Tymnet file transfer--this will be the
ARPANET Tlail protocol (appends to message.txt on TENEX) or a
similar thing over Tynnet.

Deferred Delivery

same as same host, deferred

Note that current Mailer will get the unsent mail files over
ARPANET, but we need to rmodify it or write a parallel mailer

to get over Tymnet (some hosts will need only one of these,
solle host will need both).

To Non-K'All Users (not for benchmarks)

This

--1. a

is the same as the "short" message cases for same/diff hosts
. the message bodv is always included.

Mall Reading

Note: mail from same/liff hosts, MATL and non-mail users,

immediate/deferred, all arrives in the game fashion-- in the
message.txt file. "Short" messaaes appear in full, "long" is just
citation (message header fields).

Tie process that :eads the nessage.txt file and inserts info in the
new mail branch can construct fairly accurate signatures on each item
from the From (or Sender if present) field and the Date field (to get

laent and date/tine).
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JAKE, 26-Jun-79 10:19 < FEINLEP, NLS-MSG-COMMANDS. NLS.1, > 1

c MAiLJEW, COMMAN)S.NLS;20, >, 30-vay-79 15:00 DIA ;;;;

 1NTRUDUCT1ON: Syntax of UAIL Subsystem commands as proposed by Syntax
Commlttee

Note that we have started with commanls needed for EOP benchmarks.

GENERAL COMMENTS: Place general comments below here. Place specific

comments wherever, preceded by "ClMMENT:". Only a person designated by
tne Syntix Committee may insert or change statements not preceded by
"CUMMENT:". he can read your statement signature, and will corsider how
We snoutd change our prooosal in response, and then will mart
"CONsloERED" in front of your comment, possibly adding more comments.

CUNVENTlONS used in tris file:

A wora that begins Aith an uppercase letter and is followed by
lowercase letters is a command word. Noise words are in parentheses.

Parsefunctions and rules are in all caps. Comments are interspersed

Detween percent signs. Ignore structure in order to follow the
sequence of steps in a command. Where a choice can be made by the

user, there will he either (1) a comment "tone. of the following:%"
and the Flex at tle next NLS qtatement (ignoring more comments) is a
list oi the alternatives, or (2) the alternatives separated by
stashes.

Comman:ls for specifying nail to 33 sent:

Send "ail % keep going··· 1

(author:) LSFL

9- include Alat'g in the upstatement only if Author field is
null ¤q

CHANGE CONSIDERED: More people (so far) seem to like Author
rather thai From, so de have changed it. Note that there is

another field named Sender.

CUMMENT: I don't understard. I will be VERY unhappv if I have

to specifv tne author on evervthi,g I send. If I don't say

anything by the timo i get here it should assume I am the
author. If I said something to the contrary, it doesn't need to
ask me here does it? This is augmentation?

(to:) LSEL (cc:) LSEL

* include onlv if both To K Cc fields are null %

(sujlect:) LSE.

% inclule only if Subject fie] 1 is null %

(body of mail:) ¥ include only if body field is null A

g one of the following: *
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Text LSEL

Statement Cat) SSEL

Branch Cat) SSEL

Group Cat) ESPL

Plex Cat) SSES

File DSEL % nUG anywhere in the file desirel, or type file
address %

Rest (of file)

(to be recordel in Journal?)

% include onlv if user hasn't specified something for the
contents of t,e Recoried fiald. Tnis syntax assumes that there

is some way for the user to specify that an item is to be
unrecordeA other than leaving the Pecorded =ield null. We

suggest that the Recorded field be able to contain NO (for
unrecorded) or the lournaldesignator (for recorded) 1

% one of the '-ollowing: 3

OK 9 fill field with default journallesiJnator %

Yes * fill fiell with default journaldesignator %

No ? fill field with NO %

OPT (journal lesignator) LSEL

(shov mall to ie sent?) 16/Yes/No % It Yes or OK: display filled
rields %

t only if any of the above Author, To, Cc, Subject, body,
kecordel queries were necessary 1

COMMENT: Whenever possihle the mail item should be on the
screen for display users, and this question should not be asked
then, obviously.

(send the mail?)

7 only if any of the above Author, -0, Cc, Subject, boly,
Recorded querie: ware necessary £

% one of the following: f
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No (tne mail is still in progress)

f Send command is ended at this point. The mail remains "in

progress". %

Yes

OK % If yes or OK, k•ep going••. A

UK / Immediate (delivery) / Deferred (delivery) OK

% The EOP R'P rquires that Immediat, he the default for just
OK. This should be changeable; we wouldn't want to lead most
users to have to sit there and wait for the mail to actually be
delivered before they can go on to the next command. %

% Note that tlis may immediately follow Send Mail if none of
the above (Author, To, Cc, Subject, Body, Recorded) queries
were necessarv. If any of them were necessary, then this
follows a Vos or OK a,swer to the previous query "(send the
mail?)" 9

4 FUNCTIONS OF THE SEND COMMAND (above)

Send mav fanction as an interrogation for tne user •ho wishes

to start specifying a brand-new piece of mail, see low the
system understands what s/he's specified, and then dispatch the
m lit. In tlis Case 3/ne Will be promoted for all tne above

(Author, To, ... Send the mail?).

Or, it may ie used to SiTIply dispatch a piece of mail that the
user has fully specified by using Fill commands or a mail form.
Fully specified means that none of the fields mentioned above
(Author through Recorded) were empty (except that if To is
filled, Cc car, be empty, and vice versa). In this case, the

command will look like tais:

Se,d Mail Tmmediate (delivery) Jr or

Send Mail )eferred (lelivery) JK or

Send MaiF OK

Thirdly, it may be used after the user has specified some of
the needed fialls via the Fill command or a mail form, to check

tnat all the required fields are fillel, give nim a chance to
till them or skip them, check the current state, and then ask
him if he dishes the mail sent no4. If he does not wish it

sent, he has simply filled more fields, and the mail remains
"in progress". %

CUMMFNT: (RLL Hsg of 16 vav 171 i) ... Lastly, I thin< the SEND

4A1L Command is great; really good job. Will there be a way to
Point to some 'old' 'nail to be sent rather than the implied
current one? Ah,t about the question of pointing to a user file
with the mail for in it? ...
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COMMENT: rhe Sand commanl works on the current mail in

progress only. We do imagine some command(s) to bring another
unsent tten in (from a user file or a system file) to be the

current one, ani setting the old one aside, where you can pick
it up later. However, it loesn't look like we have to have
this featura readv for tne benchmar<s right no,1, so we can

specify it later.

Fill (19)

one of the :)110.ling settable fields: 2

Author LSEL

CHANGE CONST)ERE): More people (so far) seem to lice Author
rather than From, so we have changed it· Note that there is

another field named Sender.

Subject LSED

Wor,ly (to) LSEL

Acknowledge (receipt) No/Yes/OK

unfinisned; we especially need to agree on .lhat the syntax
will be for filling the Recorded field %

E The Fill comnand replaces the current specification of the named
ti4ld of the )tece ot mail in progress 1

Append (to)

* one of the following appeniahle fields: %

Author LSEL

CHANGE CONSIDERED: More people (so far) seem to like Author

rather than From, so de have changed it. Note that there is

another field named Sender·

Subject LSFL

Replv (to) 2 9 9' .

R ... unfinished %

¥ The Append command adds something to the current specification
Cat the end) of the na'ned field of the mail in progress %

ShoW

COMMENT: 1sn'' tte AJGMENT convention to require a final,
contlrming JK ieore executing the command? Shouldn't there b

Tinal, confirminry OK before showing anvthing (e.7., Show Mail
progress) OK)?
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2 one of the following: '

vall (in progress)

w displays rtatus of all fields not rull for the mail in
progress. Mote that fields RECORJE), PRIVATE, and ACKNOWLEDGE

must accept a NO specification from the user, which is
dltierent from the null in making decisions on whether the user

has specified the field. The default tor a null field will be

NO in most :ages, lut de want to distinguish that he said NO. %

Author

% displays status of the Author field for the mail in progress.
%

CHANGE CONSIDERED: More people (so far) see-0 to like Author

rather than From, so we have changed it. Note that there is
another field named Sender.

Subject

Reoly (to)

... unfinished list of fields 9

COMMENT: (RLL Msg of 16 vay 1711) ... I am very opposed to the
SHOW command since it varies all over tte place in whether it is
recognized as 3, <>S, <>SH. How about Display? View? ...

C ,)MlENT: Suggest a better word? I assume you are oroposing
changing it in BASE as well. Display is inappropriate because
the word ha: to make sense· in Typedriter mode too. It does

seem to me that most subsystems will have at least 3 commands
beginning with S (We've already got three in our current talks
about MAIL so far), so Show is usually <>SH. Is the reason for
your serioug important enough to mean that we shouldn't have
any particular word that starts with S (or C or R) occur in all

subsystems if it's not always top level?

111tlillze Mail (in progress) JK

* Set the status of all fiAlds of the "mail in progress" back to
defaults (most empty). %

CUUMFNT: (PLL nsi of 16 vay 1711) ... Second, are we changing
RESET to Initialize? If so we need to change the BASE command as
well. Since there are many 'P' commands that might be a good
idea. ..·

COMMENT: No, I don't think or it as changing RESET. This

command has a different function thar the Set/Reset commands in
other sulsystens. I imagina there •ill ALSO be Set/Reset in

this Mall subsystem, used for Mail useroptions, ie, switches
tor certain background settings. This Initialize command



JAKK, 26-Jun-79 10:19 < FEINLER, NLS-MSG-COMMANDS.NLS.1, > 6

actuallv erises your current work. It is central to the

1 actually function fou are performing in this subsystem. On the

other hand, Reset should be used for changing the settings of
cArtain features for the ,]ser, things that have to lo with how

the functional commands work, and should not be used for a
command that actually does the work. For example, in BASE,

you woulln't use the command word Reset to delete modifications
(comparable to Initialize in hAIL). You do use Reset to change
the Viewspecs or the Name delimiters, and then use other

commands to actually display or print according to those
viewspecs, or to actually insert a statement name.

Commands for manipulating mail that has been receivel:

W CONCEPT: Status of receive' mail

bacn Item of mail that a user receives has a status. This may be
implementer. 5, storing all nail items •ith the ialle status in a

plex, e.g. there would be a new branch, old branch, reminder
branch, etc.

COMMENT: This preserts one wav of nardling mail. I have

another (e.g. I don't want an author branch and i would not use
an old mail branch). 1 am sure others have different schemes.

I suggest that the thing he IMPLEENTED so that only new mail

19 a category that the system requires. The DEFAULTs and

rRA1NING can he slanted to this scheme if desired, where old

mail, reminder and author are pre- defined categories. The

reminder idea is great and can De user-dependent as well (e.g.
"set category <name> to be reminder mail"). I think if the user
uses READ to read new mail and does not mova it anywhere it
should he nived to a category-- again user defined and
identifiel as a place to put read mail, but not a built in
name. Such an implementatio scheme make the system more

general ani flexible lut can look exactly like you •ant too.

New mail (unprocessed)

This means that the mail item has been copied into the
user'S ilitial file, iut the user has never read, irinted,

torwarded, answered, stored, or otherwise "processed" this
mall itell in the MAIL subystem. An item can be processed by
the Process command, as well ag the Forward, Read, etc.,
commands.

Old mail (proressed but not categorized)

The mail item hae ieen processed in sone way (ie, is no

longer "lew" mail), and not marked as 3 "reminder" item or
filed under some specific category. It can be thought of as
being in a miscellaneous storage area.

Remirlier itekc ("remind me to 40 something with this")

The user has specified that s/he wishes the item placel in
this categorv so s/ne can ask for these items as a specific
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class of items that still need to be procdssed, or treat

both this category and the "new" mail together as "pending"
mail· Some users will think of these items as "hiah

priority" or just things s/he hasn't yet decided what to do
with.

Author

A copy of every mail item you author will automatically be
delivered lere; vou are NOT required to specify that you
wish an author copy. Senders 10 NOT automatically receive a

copy.

user's category

The mail item has been filed in a special category set up by
the user, e.g. mail aoout the Mail subystem, mail about
TOPS20.

The user may also file a mail ite:n anywhere else he chooses
Just bv indicating the location. 7

% common rules %

MA1LTVPE =

% one ot the following: A

New (mail) r<OPT> (selected My) MODIFIER] & MODIFIER
define,1 below *

Reminder (mail) r<OPT> (selected bv) MODIFIER]

COMIEVT: To clearify my suggestion: this be a pseudonane
for tle user defined category that is set to be the
reminder category, rather than being a built-in category.

Pending (new and reminder mail) r<OPT> (selected Dy)

MODIFIER]

A combination of above two categories %

011 (mail) [<JPT> (selectel by) MODIFIERi

author (copies of mail) r<OPT> (selected by) MODIFIER]

COMMENTS: Suggest Old and Author be omitted as command
words here (and appear ,s ugercategory if defined).

USERCATESORY [<OPT> (selected by) MODIFIER]

Branch (of mail at) DSEL [<OPT> (selected by) MO)IFIER]

2 One has to address some branch with this construction
if it hasn't heen named as a special category in MAIL. %
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COMMENT: I lon't see any restrictions associated with
remiving this. And lots of gains. Mall should be kept

in plices that are categories, no?

Item LSEL

* "Item" refers to a single piece of mail .Fhose citation
has been lelivered into the user's initial file. Only
the user': mail file(s) that are known to the MAIL

Subsystem are searcheA for this item. The catalogs of
recorded mail are NOT searched (see belod for Recorded
nail)•

I'm using citation to refer tr, tile user-definable parts
ot an item that are delivered to tne user's initial file.

The lefault probably includes some parts of tle item's
header, plus a reference to a recorded item, or the
connl,te text of al unrecorded item.

For LSEL, the user types or points to one or rore message
identifiers, separated by spaces or commas (just like an
IDENTLIST).

How about some appropriate noise words after "Item" above
to inlicate to the user that message IDs are expected.

Suggestions? %

MODIFIER =

k one of the 011041ng: (When a MODIFIER is followed by

another 401)IFTER, then the logical connector "AND" is assumed)
%

Date (sent) Since LSFL MODIFIRR/or

Date (sent) Before LSEL MODIFIER/OK

i It Since is nor also specified, Since the beginning of
time is assumed %

Date (sent) Between SEL (and) LSEL MODIFIER/OK

To PATTFRN-SING[.EFIELD MODIFIER/CONFIRM

CONFTRM = % one of the following: 1

OK R wien some Date field is descrioed 6

OK (saarching sinre DATE only) OK % when no Pate field

is described (DATE in the noise words is the date six

months ago) 4

Cc PATTERN-r.INGLEPT"LD MODIFI:'R/CONFIRM

Bcc PATTEPN-SlNGLEFIELD MODIFIER/ZONFIRM



JAKE, 26-Jun-79 10:19 < FEINLER, NLS-MSG-COMMANDS.NLS.1, > 9

Author PATTERN-SINGLEFIELD MODIFIER/CONFIRM

Subject (word) PATTFRN-SINGLEFIELD MODIFIER/CONFIRM

Keyword PATTERN-SINCLEFICLD MODIFIER/CONFIRM

Subcollectiin PATTERN-SINFuEFIELD MlJIFIER/CJNFIRM

Number LSEL or

List of message TDs

COMMENT: We must decide whether we are going to call it a
message "number" or "identifier" and then use that

terminology consistently (in command words, noise words, and
documentition). If it isn't entirely digits, 1 )refer

calling it an "ilentifier".

Pattern PATTERN-WITHFIELDS OK

PATTERN-:INGLE7IFLD = LSEL

% one or more idents, words, or whatever the command expects,
separated by / for "JR", & for "A'10", and grouped by
parentheses %

PATTERN-WITHFI'LDS = LSEL

% Ftell rames followed by = for "EQJALS" or # for "NOT EQUAL

TO" and the value; se,arated by / for "OR", 4 for "AND", - for
"NOT": and grouped by parentheses t

COMMENT: Neels clarification -- •hat exactly can )e separated

bv / and & an,; precedel by -? what can you do with - that you
cin't do with NOT EQUAL (what is the reason for also allowing
-)?

PRUCESSTYPE = (Dtocess)

4 tnen one or more of the following until OK is selected: 9,

rl K

Remind (ne later) OK PROCESSTYPE

Read (entire item) VIEWSPECS % Keep golng: 4

% sho, complete text

<CTRL-O> will stop the show

In lig?lay mode show one gcreenful and then pronpt (Type
<OK> to see more, and for last page prompt (Last page,
type <OK> to continue) %

COMMFNT: I lo not think de should refer to "pages" of
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lisplayed infornation. I think the difference between

"t, see more" and "to continue" is awfully subtle and
may well he missed. I think this should work the way
.such things dor€ in all sinilar places in AUGMENT;
i.9., either this should say "Type <OK> to continue"
ane, finally, "Type <OK>", or AUGMENT should be
changed however we propose here. I like tne way it

wo-99 currently in AUGMENT.

PROCESSTYPE

Print (altire iten)

% this command should continue as in BASE Print, as if
the object has been specified. Should we provide the
Outout capability also? %

PROr·ESSTYPE

Acknowledge (receipt) X one of the following %

OK

immeliate (lelivery) OK

Deferrel (delivery) ON

PROCESSTYPE

Answer (item)

% show hrief view t

(to author and) % one of the following: %

To ('ist)

rc (and to list)

(include yourself?) Y/N/OK

COMMENT: The meaning of this is not clear. Does it

Tlean "10 fou want an Author copy?" I don't seee whi
this should worK any differently from when you send a
piece of mail.

(body of answer:) f same choices as for Send 1

(to be recorded in Journal?) % same choices as for Send %

(show the answer to he sent?) % same choices as for Send

%

(send the answer?) 9 one of the following: %

Y/OK OF/Immer'iate/Deferred
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No (fill ir) t one of the following: %

COMUENT: The above reflects roughly what we want
to achieve here functionally, but does rot specify
an appropriate syntax...needs work.

SPTTABLE-FIC'LBS

Append APPENDABLE-FIELDS

Show

9-:iially:% Send (the answer) OK/ImmediateDeferred

PROCESSTYPE

Porward (item)

* sho., brief view %

(to:) LSEL

(comments:) LSEL

(sene the mail?) % one of the following t

OK

Tmmediate (delivery) OK

leferred (lelivery) 9K

Cl¥UENT: The responses to this question here

should be exactly the same as the responses to this

questior in the Send command.

PROCESSTYPE

Store (iten in) % one of the following: *

USERCATEGORY

Category (to be named) LSEL

i na<es a NEW user catmgory. Note that the user does

not indicate the level. It will be inserted down a

level. g

Branch Cat) DSEL

2 will not be made a user category for tne purposes of
the MAIL subsystem. Automatically inserted down a
le,el? (If No, then add a LEVELDJUST) %

PROCESSTYPE
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Delete (item) OK 3 then prompt for the final OK <.h> to end
processing for this item %

RKCORDEDMALL =

Recorded (mail) (selected by) MODIFIER

* this comnand •ord refere to mail in the journal %

USERCATEGORY =

1§ one ot the command worls made from the mail category names
that the user has alread, specified in a previous Store

command, or by using a UAIL useroption commanl. %

Sean r<UPT> Cald insert the brief view at) DSEL LEVELADJUST]

4A1LTYPE / RECORDEDMAIL

CUMUENT: Shoulln't we require a

evecuting this commanl?
final, confirming OK before

R then show a "Prief View" of every mail item included. In
Display mode, lisplay one screenful, then prompt (Type <OK> to see

more, and for last page prompt (Last page, type <OK>). W

COMMENT: I, the case of new mail, what is "first"? The most

rocent?

COMMENT: Current convention in all Mail systems i know aiout is
to show oldes+ first.

i FUNCTION: This command will present a briet view (probably a

line or two of the header) of all the Mail items specified„ Dut
will not alter their status as they exist in the user's file(s)·
rhls is used onlv for "peeking" at the mail, not for processing
lt. 2

Process MAlLTYPF lK 7 weep going: %

x show a Brief View of first item 2

PRUCESSTYPE

c one of the following: 7

(next item) , show a brief View Z ?ROCESSTYPE

(last item) % show a brief view % PROCESSTYPE

2 6.UNCTION: to present to the user each of the items in the set,
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one by one, 30 s/he can select one or more different processes to
examine and/or dispose of EACH item. The user is "reading" each
Pince of mail, although .re do not require tne user to actually
read or print it, and deciding what to do with it. Basically, for
"new" mail, it will be marked or filed as "old" examined mail, or
'lled in some otter categori, or deleted. Selecting 01 as the

only "process" ic just allowing the user to indicate "3K, I got
tnat one, that's it".

If the user asks for New or Pending mail as MAILTYPE, any ned
mail that hasn't been nickeA up from the message.txt file will
De picked un before viewing.

COMMENT: Mail that is rot moved should De automaticall, noved to a

category that is user-lefined and identified to be the default
category to move such mail to. This might be called "old mail" as

setup for new users.

Disposing of tne mail item changes its status, its category, in
most cises. 9

1 unfinished ... (Chart of status changes for different
processes) %

Remlnd (rre later of) Ttem LSEL OK

2 garks or files iten(s) as "reminder nail" %

Read "AILTYPE / RECORDEDMAIL VIEWSPECS % Keep going: %

7 if citation loes not inclu'le the text of the item, show text as
4.11 as the citation of the item.

<CTKL-U> Will stop the show.

In Display mode show ore screenful and then prompt (Type <OK> to
gee more, and for last page prompt (Last page, type <OK> to
continue) 1

print MAILTYPE / RECORDE)vAIL VIEWSPECS

4 tnis command should continue as in BASE Print, as if the object
Plas been speciri•d, and then print the citation and text of the
Item. Should we provide the Output capability also? %

Ack-tor,ladge (receipt of itell) LSEL % one of the following %

UK

immedilte (ielivery) OK

Deferred (delivery) OK

Answer

% one of the followoing ?
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Item (number) LSEL

COMMENT: The noise here shoul 1 h e no different than in all
other occurrences of the command word "Item" in this

susysten. I am in favor of leaving out the noise. If we

include noise, we should be sure it reflects the terminology
we want to use (number vs. identifier). This comment also

applies to "Recorded" belog I an in favor of leaving
"number" out of the noise.

Recorded (mail item number) LSEL

f Srlow brief vie, 2

(to author and)

% one of the following 9

TO (list)

Cc Candi to list)

(include yourself?) Y/N/JK

COMMENT: I very much want to give Answer a category here -- it

woull store my copy there and not mail it to me. I also think

it should le hard to lot include Yourself. Like pronpt for a

catogory, accept a -1 default, and allow OPT to say don't send

to myself.

(,odv of answer:) W calle choices as for Send %

(to be recorded in Journal?) % same choices as for Send %

COMMENT: >'Dull he nice to have this hidden-- default could be

to recorl only if answering a recorded message. Could specify
recordinl or not under the send (below).

(snow the mail to ie sent?) * same choices as for Send %

COMMENT: Display viewers should be looking at the thing as it
is composed! This question should be unnecessary.

(send the mail?) % one of the following: %

Y/OK OK/Immedlate/Deferred

No (fill in) 9 one of the follo•ilg: 9

SETTABLE-FIELDS %same as in Fill in command%

Appenl APPF'NDABLF-rIELDS 7;same as in Append command%

Show
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apinally:* Send (the answer) OK/TmmediateDeferred

Forward MAILTYPE / RECORDED"ATL OK

COMMENT: The lK above seems inappro,riate; compare to other
commands, such as Send, Answer

g show brief view %

(to:) LSEL

(comments:) LS7L

(sena the mail?) ZIK/)eferre-1/Immediate

COMMENT: The responses to this question here should be exactly
the same as the responses to this question in the Send command.

Store MAILTYPE / RES-IRJEDVAIL OK (in) % one of tne following: i

COMMENT: The ]K above seems inappropriate

USEECATEGORY

% USERCATESJRY = one of the command words made from the nail

category names that the user has already specified in a
previous Store command (or subcommand of Process), or by uslng
a MAIL userop+ion commard. f

Caregory (to be named) LSEL

4 makes a NEW user category %

Mranch (it) OSEL

% will not be rrade a user category f

subsystem %
or the purposes of the MIAL

Delete MAILTYPE 9{ lK

COMMENT: I thint, there should be some noise like (really?) before
the last OK as in rther Delete commands

Pice Cup ned mail) OK

r The command /ord has not been chosen yet. Some possibilities

other than Pick up are Set, leliver. %

COMMENT I prefer "ret"; "Pick Cup)" seems too colloquial and
does not convey the proper meaning when seen in a list of
command woris in response to questiin mark.

7 FUNCTION: The user mav saecifically choose when the new mail is

to be moved to the NLS initial file from the message.trt file (to
nive then the choice of leaving it there and yet be able to use
MAIL subsystem for any nail nreviously moved to NLS), but nothing
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else ls done to it--its status remains "new". S/ne may prefer to

read it in PASF, or save it for later examination with MAIL
commands. 2

* Should we provide for selecting only some of the mail to be
picked up? 0

COMMENT: It is possible to pick up (iel eted, examined, unexamined)
mall or a combination of these and mark what is picked up as
(deleted, examined) and delete or keep the message.txt file. be

nice to get by with only one or two of the possibilities•

Prlnt MAILTYPE VIEWSPECS 1 Keer going: %

The "Print" conmand prints nail. It has the saite set of objects

as the "Real" command.
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< MAILJEV, CATALOG.N.S;12, >, 25-May-79 14:41 DIA ;;;;

'introduction

Tnis is the design locullent for MAIL that deals with the
catalog-related issues.

Wequir,ments

There vill be a catalog on each host that supports a given journal.
Hosts that support pultiple journals will have a catalog for each

journal·

ine catalog will c-ortain information for all recorded mail for a
given journal su,nitted from anv host that supports that journal. It
is nighly desirable to he able to (either actually or apparently)

1rclude "old" journal items in the new catalogs for the "ARS" journal
(tor tne purpose Df searcheF and general references)·

Tne catalog entrins will be referenced/ootained via journal numbers
(not directories 3nd file nines). It will not De necessari to Keep a

journal file in the same directory on different hosts, nor restore an
archived file into the same directory it was originally in. [Implies
triat the catalog )OES NOT contain the directory information].

Catalog entries for private items will never be shown to unauthorized
users.

Tnls will le done either 7, making the catalog unreadable by
anothing but the catalog search orocess, or by statement level
protection.

it .fill be possi,le to expand the access list of a private catalog
entry. The catalog will show who did it and how the list was
expande'.

lt nav be routine to keep all catalogs online. However, all software
must tunction as vell as possiile when there are missing catalog
flies•

Tne catalog entries will contain all information necessary for
determining hit/fail on catalog searches. ("ight as well just include
all header fields.)

Tne catalogs will ia maintained automatically. Catalog entries will

be male Dy a background process that cooperates with other processes
on other hosts to lo the following:

Make new entries in all relevant catalogs.

Make forward pointers anl/or changes when "obsoletes", "addenda",
and "In-Reply-To" items are received.

KXPana the access lists when appropriate.

Catalog entries sloull be in nlace when users receive citations.
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General Ulscusslon
Catalog Storage dechaniqn

Some tnought has been given to using a data base management system

to maintain the catalogs ani make searches. The current decision

ls to use Augnent files for catalog storage. Here follows some

discussion:

Coments begin with "If DBMS:" to mean that this point applies
it SOMEKIN) of DBMS were used for the catalogs. "IF Augment"

preceeds a point that applies to using Augment to store
catalogs.

If OEMS: pnpre would have to De tdo kind of searche5-- one thru

user's local mail copies and one thru catalogs. These can be

exactly the same implementation if Augment files.

It DAMS: 42 w,uld have to make a programatic interface to the
DBMS system, nerhaps over a network, whicn would slow catalog
references over the case where the user's program (Augment) is

referencing the catalog directly. Also, the ?rogranatic

interface may be difficult. In the case of Magnum it is a
"hatch" operation since Magnum is not interactive.

lf Augment: Searches over small amounts of the catalog woull be
about as fast as a content search over a file. It is not clear

that using a )BUS would he MUCH faster than Augment, even for
large searches.

li DBMS: The Journal is a verv essential part of Augment.
Whatever )34$ we used, we would be married to it, and those

catalogs 40111 have to be available indefinitely. If we moved

Augment to another environment, the DAMS would have to be
available somehow or we dould have to replace it and have
several lifferent forms of catalogs and catalog interfaces· If
Augment: it is as long-lived and transportable as Augment
itself.

Mail Uellvery 20 Tournal

in general there are two ways: Via regular message appended to

Journal-X's message.txt file, and whole files placed somewhere for
3 background process to enter in Journal-X.

tiles

The MAIL "sen rl " function

journal iten files for t

These will be placed in
Journal-X) with a file n

are new journal items to

(for recorded mail) will create

le ,ackground catalog entry process.
a certain directory (e.g. J?NTPY-X for
ame like Annn.NEW to indicate that they

be cataloged.

in Order to preserve properties, evidently all mail will be
eqtered in tho journal in this way.
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Note that short journal messages shoull be incorperated into
journal nessage files by the entry process, but that the
cross-host distribution described below will take place
Detore the inclusion into message files Cia. while the
short lournal iten is still a separate file).

Tne same directory will be used to distribute journal items
across hosts. If a background finds a .NEW item it will (1) if
lt ts the nister host, FTP the file to all supporting hosts
Into the entry directory with the name nnnn.COPY; (2) if it is
not the master host, FTP the file to the master host into the

entry directory with the name nnnn.HOSTNAME (where HOSTNAME is
the name of the host from which the file is being sent).

lt the 51(clround process finds a .ZOPY file in the entry

directory (it must be a non-master host) it will enter it in
the same fashion as a .NEW file (but will not senl it to the
master host). If it finds a .HOSTNAME file (it must De a

master host) it will FTP the file to all supporting hosts
evcept host HOSTNAME ani cive them the name Rnnn.COPY.

The entry lirctory dill not De used for any other ?urpose.

message.txt

It would be possible to enter messages sent to a Journal-Y
mail,ox into the journal. This would allow non-MAIL isers to

journalize jocuments easily. It could be required that users
ilrst obtain a journal number and include that as the
message-id, or the journal entry process could oitain the
number.

Catalog Entry

immedlite and leFerrel: uno makes the entry?

Un a given host, one background process will make all entries
in a given Journal's catalog. It is possible that it may mace
entries in 311 lournals on that host. Mail should be delivered

(by K'AIL siDsystem) to tip journal immediately, even if the
delivery is "Aeferred°'.

Tnere shoull ie a nechanism for MAIL processes to "poke" the
catllog entry process for immediate entry. The MAIL send

tunction coula append a character to a file--the background
process to look frequentl for new arites on the file. Wnen it

tinds them it would enter all files in the entry directory.

entry should be there before references to it appear in users mail

ACTUALLY, can probably do catalog entry in parallel dith
delivery to users and rarely woull a user see a citation when
it was not yet cataloged. Ry doing immediate delivery to

Journal 314395, plus immediate catalog wnen the journal sees
it, we can probably ·10 well.
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now to handla short recoried messages

Short journil messanes start out as a single file. The

Dackground )rocess inierts these qnort items into a file

containing other such messages, at catalog entry time.

how to name file containing messages.

use all 1ut the last 2 digits of the journal #?

e. 7. J234 for 234yx messages.

Coull probably get by dividing by 512 instead of 100
without overfloding one NLS file.

now to determine when its full

get 100 entries max per file

how to make up name of next file

add one.

how to uplite VAP entries when retrieve file of messages

use file name and scan MAP for entries of type "llessage",
fix them up.

Sea 5·3104 3)0Ut vAP.

Entrv jiteps: (for each itern)

tind the file in the entry Jirectori. handle 37 type:

.NE,4-- Fl,P to master or all other hosts.

.clpY-- simple entry.

.HOSTNAME-- FTP to all other sup?orting hosts.

determine if should be journal file or go into file of small

messages

J flle

Select a directory!! **** how to know if one is full?

Rename the file and set protection if any.

felect a catalog file. (how?)

Insert entry in catalog file (and set protection if any)

Fix entr, in MAP.
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Find entry in MAP.

Set directory, catalog-directory, catalog-name fields.

Show it as a file, now in cat9104 (not reserved).

J message

Enter branch in appropriate file.

nelete original file.

Select catalog file.

Tnsert entry in catalog file (and set protection if any)

vix entry in MAP.

Find entry in MAP.

Set dir•ctorq, catalog-directory, catalog-name fields.

Show it as a message, now in catalog (not reserved).

Catalog contents

The catalog entry consists of one statement. The name of the

statement ls tle journal number. Attached is a property list

containing the healer 'ields (format same as for received mail).

gtatement level protection may not be necessary il all header
information is not visible text Conly number visible text)?

Reterences thru catalog: the MAP

all references go "thru catalog", i.e. no direct file links

reterences actually use a "MAP" file (binary file)

Fach dord of the map file represents a recorded item. It
contains integer fields for the journal directory name, catalog
directory and file names, and a boolean that means must go thru
catalog for sone reason like access or 03901eted or added-to,
and d boolean that means it is a shor¥ document within a file.

*111 he several such files to avoid "long" files. Simply
divide the fournal nul,Der (by 256'C) and use the resilt to get
the file, remainder to get word in file.

MAP fields: (minimum number of bits shown as [13)

director,[5]: use <JOJRNALdirectory> directory for file

catdirr51: use <JCATcatdir> directory for catalog

cat[63: use file J:ATcat to find catalog entry



JANK, 26-Jun-79 10:17 < FEINLING NLS-MSG-CATALOG. NLS.1, > 6

(journal nunier is statement ,an?e)

qcheckrll: boolean, check catalog for access, indirection if
TRUE

message[13: ioolean, rRJE if not a file but a message.

file name is constructel from journal number.

e.1. JMESSn where q is journal number/100.

Catalog undates

Journal items are read-only. The catalog is real-write, but is
only changed ), the Dad,groind catalog entry process.

Catalog entries are changed in response to mail received. The

background process recognizes:

Mall •ltn an "In-Replv-To" field.

Phe item being replied to (if it is a recorded document) has
its "Forward" field inserted/appen'ed to contain the new
document's numher.

Mall with an "Obsoletes„ field.

F.ach item ieing oisoleted gets a new field "Obsoleted" to
indicate that it has oeen obsoleted and the new number is

shown. ''kat to do it a document is obsoleted twice? This

ls impro,er (user error)-- the newer docunent should be
obsolete'!

Mall with an "Addenda-To" field.

Each item referenced in the Addenda field gets an
"Addenla-See" field inserted/appended to show that the new
document i:an addenda.

Mail with an "Access-Change" field.

A single item is reference,1. The access list field in that

Item is change.1 to an "Old-Access-List" field· The

"Access-:hinge" is ampended to the original list and
insert el as the "Access-List" for the item. A "rorward"

'ield 13 inserted/appended to reference the access change
document. The access change document remains in the journal
to record the details of the change.

Mulri-nost considerations

ratatog entries on other hosts

New entries are sent to all hosts that have cata1095 for a
given Journal. That keeps the catalogs up to date. Fach host
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can decide whether to keep the new journal item itself based on
available file space, etc.

file cache

No hosts are requirel tc
master host is reguired

not kept online. Other

Retrievals 4ill De made

after getting them from
thelr own "File cache" (
journal items as they si
online on other hosts.

3 keep all journal entries online· The

to archive all journal entries that are

hosts may delete journal files at will.

)y moving files from the master host,

tape it necessary. Hosts will maintain

)f recently referenced or entered

ae fit, without regard to what is kept

Catalogs should be kept online. However, if tney are not,

users will te inconvenienced by the following and no more:

Journal items that require catalog-checking, namely,
oosoleted, addenda-to, private, will be unavaila5le.

Searches over files in that catalog file will iglore the

items for which there is no catalog information (the user
should be notified of this at the time of the search).

Note that the MAP files (UST remain online on all hosts to make

journal itan available.

File deletion

When 3 Journal item file is deleted, the MAP is changed to snod

that the directory is unknown. Other entries in the MAP are
leit unchanned.

hnen a catalog file is deleted, the MAP could Je marked to show

that the catalog is unknown.

Auto retrieval

A non-master host can programatically FTP a file from the
master host (if its online there) in response to a request for
lt. Not sure of hest way to interface this to the user program
that wants tho file.

When the file is brought online, whether from another host or

from tape, a (journal-X) directory is selected. It doesn't

matter much which directory. The MAP tile is changed to

reflect the location or the entry when the file is completely
online.

It tne file is one full of short messages rather than a single
item, the MAn has to be fired up for each item in the file.

These will all be in one small region of the MAP file.

it a catalog file is restored, the AP must be updated for each
item in the catalog file.
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Number systems

Nul"Ders tor re=orded doculnelts are ohtiined locally at "send" time
av the MAIL subsvstem. The form of a journal number is
<ilglt-string> '- <journal-lesignator>.

It may be pssible tj inclule only the digit string in
citations for journal X where X is the default Journal for tie
user. For a totally isolated Journal such as the ECP would be,
this is pro,aily highly desira)le. Internally however, the
journaliesignator will always be present.

Evamples: 1231-APC or 47651-VIC or 777-EOP.

Source of Num)?rs

Numbers are controlled by a number file on eacn host. Each

worl in the number file corresponds to a journal item. Numbers

are assignel to journal-supporting hosts a "page" (512) at a
time from master host. This is lone programatically by a
proress on a remote host logging into the master host and

running a program that returns a ?age numier. The process

watches" the number file and keeps at least one page ahead of
use. The process on the master host keeps track of which pages

have been giver to which host, for diagnostic purposes. The

number file:; on remote hosts will n=ive "holes" in then

corresponding to pages that have been assigned to other hosts.

Word zero of the number file corresponds to some journal number N.
word x corresponds to lournal number N+x. If tne word contains

zero,number is unused· If usel, it contains the ident of the
sender, plus a bit that indicates whether that number is reserved

or really usea (entry cataloged).

User settable dord for the file could contain:

1. the nale number for the current ?age with free entries.

2. the "offse+" (N) to De added to numoers to get the real

journal number.

A utliltv program could be run when the file got very large in
order to keep it from becoming a "1019" file. it would discard

the first N pages (that had no reservel, unused numbers in them)
and move all other pages down and change the offset in the user
sertable word.

This scheme makes it fast anl easy to obtain a number and easy to
find out what happened to a number, or obtain a list of reservel
unused numbers and responsible individuals· Numbers will be

ootalned bv the MAIL subsystem when it sends an item, or in

response to the Reserve command.

The number file will be maintained (new pages obtained, first few
Pages discarded when it gets too big) hy the journal catalog entry
)ackground prosess.
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Catalog File Namei

The concern here is how are new catalog files named and how are
catalog searches to find out which files to search in. An
overriding assimotion is that catalog searches are bounded first
oi all by late pairs· These may be provided by the user or by the

system as some kind of default.

Catalog files for Journal-X could be kept in directories
<catalog-X-n> (expecting that one directory may not be enough).
iatalog file nalles should reflect the date of tue earliest entri

1n that file, to facilitate search bounds.

For eximple, search bounls could be always taken as month-year.
All mall origilaxing in a given nonth would go in files cat-m-y.n
where m is the month, y is the year, and n is tne number of
catalog files required for month m (hopefully one).

Another scheme that allows the system to create a new catalog file
at wllt (rather than at start of month) might be better. For

example, catalog file names could De ot tne form year-nonth-day
(811 numeric) to show the date of the earliest entry in it. There

may be an algorithm involving automatic file name completion that
would allow fairly efficient searching for the first catalog file
to search in fir a retrieval.

Another scheme would be to create catalog files at will and give
them sequential names like catN. A separate file would act as a
rev Into the catalog files. In this file, month-dates dould De

statement names and there you would find links to the appropriate
Place in the aopropriate catalog file to start (or stop)
searchirig.

PrOCesseS

Data Structures

Procedures
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 introductlon

Tnis document des:ri,es the integrated nail system to replace

SEN!]MAIL anl MESSMGF for AUCMENT. There will be a single subsystem
called NAIL that will he used for sending, reading, and manipulating
ontn Journal and renuential mail.

it will be nossible to send mail to individuals in the ident system,
individuals that use network-wi'e sequential mail systems, or both,

wttn the same comnands. It dill Me possible to read mail from e i!1-580
type or source with the same rommands.

This will De g multi-host, nulti-lournal system: lc-touu\
Kventually users irom any number of hosts (that are linked by
networks) may use the same Journal (true multi-host journal).
There may ,e several Journals. 'hese nay be vieded as

sub-jourials and may be private or not connected to the primary
"Journal" tor various reasons, but citation numbers will be unique

over all jourails. The citation numbers may ie different than the

current Tournal, but it will be possible to retrieve "old" Journal
items.

l'here 'nay he multiple ilent systems. It would oe possible to send
nall to an ide7t in any known ident system. Hosts, Journals, and

. Ident systems would be independent, hut each user would belong in
a specific Ident system, have a default Journal, and a single host
at •hlch onlins nail •las delivered.

User 1ntertace Design

Mall Document Elements

The elements of a Diece of mail consist of hearier elements plus

the message (or document) body. Certain header elements are

required, most are optional. The message body is not required.
These fialds di 11 -,e present in the actual mail locument, but may
not he shown to the user when he sees either a brief view or a

full view of t'le mail. The names of the fields below are as

Specified in the RFC733 docament• The 011 Sendmail nane is shoin

in parens if it existed.

The tields that are not specified in RFC733 are shown with an *.
The NFC733 fields nay have nore specific syntaY and use than

specified here--these descriptions are for a general
understandinry--refer to PFC733 for details. The REQUIRED comment

means that it is required in our cortext, not necessaril, 51
RFC733.

Header Fiells:

Subject (Title). REQJIRED.

Note: gAIL requires Subject fields in mail that it sends

it
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Out. It receives mail without Subject fields·

A string of free text.

From (Author). REQUIRED.

A list of adiresses.

Sender (21 erk).

A single a'dress (mailbox). Not present if same as From·

Reply-To.

A list of idlresses. Replies to message to De sent here as

well as (possibly) others.

RFC/33 suggests that if Reply-To is present, replies not ie
sent to th• Prom but only to the Reply-To addressees,
automatically. The user would have a chance to add to the

distribution however.

Date. REONIDE9.

Date and tlme message sent.

To (Jistri,ition or action). RIEQUIRED.

Note: Tt il required that one of From, Cc, Bcc, be present.

A list of addresses.

Cc (Distribution for info)·

A list or adlresses.

bcci

A list of addresses. Jnly the authors and Bcc recipients
will hee the Bcc fielA.

Flle-:dr)01*

COMMc'NT: Did we agree to use my (BLP's) idea about
"citegorv" names in the To/Cc/Bcc fields instead?

COMMS#T: Not iully resolveri. vore efficient to separate

catecory names in a separate field like Fcc:

Desiraole 'or EOP. Wnat goes here and hod does it •tork?

Message-ID (Number). REQUTRED.

RFC733 says '< (text) '>. The message-id will be formated
to ho i link.
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ln-Replv-To.

List of vessage identifiers to which this message replies.
Ttis field will he used to retrieve all messages relating to
golle recorded discussion.

References.

List ot message ilentifiers to which this message refers.

Comment.

A tevt strinc.

Keywords.

A text string. Used for searching.

Subcollections*.

A tept string. Ised for searching.

Addenda-To*.

A single message-id. Usel in automatic catalog maintenance
9nd docluelt retrieval.

Obsoletes*.

A list of message-ils. Used in automatic catalog maintenance
and docuneit retrieval.

Actlon-Cole*.

t text string. For tiser purposes.

Length*. REJUTRE).

The number of characters in the message body.

Private*.

A list oc idents of in,lividuals that may access the
document. I' tne "Private„ field is not present the

document is public. The access list restricts access to the

recordel copy and catalog entry of the rdocument. Unrecorded

mail may have a "Private" field, but access cannot be

restricted except by user control since the document will
appear in full in every recipient's mail file.

Part-of'.

8 Single message-ID. Indicates that this document is Dart

of (or charter of) a "superdocument". Osel in automatic

catalog naintenance and document retrieval.
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Original-vaaier*.

A message header (formatte? in such a way that it permits
parsing of the message header it is included in). This will

be automaticaly inserted in a Forwarded item, and will be a
copy of the header of ttat forwarded item--the message body

of the for•arded item will ie co,ied and iecome the body of

this item.

Acknowled,le-Delivery*.

Ir this fiald is present, it the time the message finally

delivered to the user's mailbox', a short message of
acknowledgement is sent to the Sender automaticallv (From if
no Sender).

Date-Received*.

This 'ield conatins the flate and time of mail delivery to
this use". (Field is created 17 mail reading process using
Information stored by mail delivery program). This field is

not present in recorded copies.

Forwar,1*.

list of message-ids.

This field ill ONLY )e present in catalog entrips, and will
be insertel automatically luring catalog maintenance. Means

that this locument is referenced bv the listed documents,
either as "In-Reply-To" or "Addenda-To" or "Access-Change".

Obsoletel*.

A single message-id.

This field /111 ONL¥ 19 present in catalog entries, and will

be inserter' automatically luring catalog maintenance. Means

that this locument has been obsoleted by the mentioned
document.

Addenda-See*.

A ilst of message-ids.

This field will ONLk )e present i- catalog entrias, and will
he inser'erl automatically luring catalog maintenance. Means

that this document has been suolemented by the mentioned
document.

Access-Challe*.

A list o idents. "ust be accompanied by a Reference field.

This field will 6,e used only to change the access of a
nrivate recorded document. The list of idents are addei to
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the access list for the document in question and the

access-change document (which is also recorded) is added in
t)·e "Forward" fipll for the document. The old access list

ts saved in in "01.1-Access-List" field anl the new one

replaces the old Private field.

Old-Access-List*.

A ilst of idnrits•

This Field will apnear ONLY in a catalog is will be inserted
automatically. If multiple access changes nave Deen male,
The fiells will be inserted in the same order that the
"Forward" references are made.

Commands See (maildev,commands,)

Addresses

Addresses will be inlividual ifents, group ilents, ARPANET
addresses, or Dostal nail addresses. These dill conform to
PFC733.

Note that this means that "ARC Staff" cannot appear as a legal
"To" address. It must De ARC Staff: Allen, Andrews, Rec<, ....

Conslderable checking has to be lone on addresses of outgoing mail
that is to inlividuals that do not use MAIL. In particular,

idents have to 39 changed to ARPANET addresses so that other mail

svstems can answer the mail, host names have to be added to local
adaresses of mail going to anothpr host.

COM"ENT: 917: Why not just ALWAYS send out full ArpaNet
addresses so that even MAIL users can sometimes use MSG,

Hermes, etc. to process their mail. Besides, it would be

Slightly sinpler to program. Also, it could be a UserOption
what to do on input from the Message.txt file, e.g.„

"contract" the addresses, convert to idents where possible.

1dents that belong to "foreign" ident systems will appear as
"ll)ENTAH1STNA 47,1 where HOSTNAME is the name of the "master" host

for that identsystem? This needs some work! In particilar, what
nappens if a nessage is sent to a non-MAIL user and also to a
toreign ident. That ident shoull be resolvel to an ARPANET

address, but that has to he ione by the foreign ilent systemt

The current rlinned solution to this is to have an ident system
mailbox such as TDENTSVS@HOSTNAME. A automatic deamon would

torwar/' mail to *he proper mailbox when the address was in a form
such as IDENTSV'S (I)ENT)*HOSTNAME. This address could then be
usAd botn as an gddress to send and a return address appearing in
mall to non-VATL users.

Mail Item Format

rhe tormat of the citation will be soerified by a useroptions
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Parameter. 1 default form will he available, or a program may De
supplied by the user (?). The default form will include
approprilte fields and the nessage body it it exists. Since the

An=wer, etc. comands neel access to fields that the format may
exclude (as well as the exact fiell name which may be changel),
the entire header will ie included in a text property that is
invisible, but available to the "ATL subsystem·

COMMENT: SiG: See <MailDev,Command-Syntax,> on "Filters",
Screens, and Templates".

Message-Ins

Recorded message-!Ds are journal numbers. Journal numbers will

include a journal-lesignator. The journal-designator na, be
hidden from the user if it is the same as his/her defaults, and
then added at the time Journal numbers are referenced.

Jnrecorded message-IDs will take a different form. There will be

three fields: The ident, the originatinG host, and a sequence
number.

Construct the id out of tne usor's ilent, originating host, and a
sequence number. The next available sequence number could be kept
in the initials file. This would make the unrecorded numbers look

at least a little like the recorded ones. And each user could

keep copies of his/her unrecorded messages Dy sequence number

alone, as he/she saw fit, for easy reference.

Thus a recorlel item may have the message-id 12345-AkC and an
unrecorded number may have the message-id DCE-12346-OF3.

For•arding

When mail iteu A is forwarled mail item B is generated. The body
of b is 3 coPy of the body of A. One field in the header of b

contalns the noader of A. This permits the receivers of B to see
the original header, and also see who forwarded it, who he/she
sent it to, etc., as well as any comments that dere added. Tt B

ls forwarded, (and becomes C) the recipients see all previous
neaders and conments that were added along the way.

It tne item being forwardel is simply a citation for a recorded
ocument, the message borlies are all empty and the original header
Contains the message-il of the document. Note that the process

that formats the mail actually shown to the user probably wants to
handle forwarded 113il rither carefully so that the user sees the
most desirable part and a minimum of info he/she does not care
about•

Conslaer the case of a private recorded document. One of the

reclpients wants to forward the document and expand the access
11 St• We have discussed two ways to handle this.

Create a ned recorded item which simply has an expanded access
list and Doints to the original (which has the original access
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11 St). This has the rather awful side effect of creating two
numbers for the same document, with some individuals being able
to use only one of then.

Change the access list in the original. This violates the

principle of a read-only journal in some sense, and opens the
question of (1) can recioients exiand the access list or onli

the authors, ani (2) how do you protect the access list from
unauthorized changes. A solution to some of tnis would be to

keep the access list in the catalog as well as or instead of in
the file. rha access list in the catalog dould De ex?andaile.

Somehow it must be possible to gain access through the catalog
it the user is authorized, hut not directly if the user is
unauthroize"'. Thus the journal documents themselves would be
read-only. 2, nutting statement-protection on the catalog

entri+s, unauthorizes changes of the access list could he
prevented.

Catalog Lookup

All (in theory) references to recorded (Journal)
made through a cat-alog or equivalent. This will

directory name, T,Jlti-host problem. In fact the

tor a given item will probably change from time 1
that are not the "master host" for the Journal ir

items will be

eliminate the

home directory
to time on hosts

7 question.

All references to updated (Addenda-To) items will autonaticallv he

tniormed or shown the suplement. If an item has been obsoleted,
the user will be informed of that fact and shown the new document.

Overall Technical lesign

Mall Delivery

Mall delivery aill be the same as Or parallel to the way ARPANET
nall ls delivered now, except that the message oody will not )e
present for "long" recorded items.

ro send deferred mail, the MAIL subsystem will create a file in
the user's login directory •ith a nane such as [--JNSENT-MAIL--1.

A background mailer process will search directories for such files
and, using the name extension, deliver them to the pro?er

dlrectory or proper host. This is currently done by MAILER. We

nav write our 347 MAILER for our own needs. we nay get by using
vAILER for the immediate future.

MAILER delivers mail to foreign Hosts using ARPANET FTP (NIC

29589). We will write a ned mailer to get nail to other hosts via
Tvmnot.

For immediate aelivery, there are three choices. First, MAIL can
perform tne delivery itself. Secona, it can "poke" MAILER by
setting flags in a <SYSTFM> file that uAILER checks frequently for
new writes. Third, a sub-fork under MATLER coull do the delivery.
oalng MATLFR or running a sub-fork is cleaner since the code

exists in only one place and the subsystem need not contain the
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cole• Poking has an inherent ielay built into it however. It is
Possible to have "AIL subsystem deliver local mail but always
queue foreign mail.

wor purposes of ietermining if mail has been sent, it may be
advantagous to have the message-id be part of the unsent nail file
Rame.

The current nlan

Mall will be delivered to the journal in the form of an Augment
tile• Thus everything will be preserved in the record. Mail

delivered t3 users Will have structure preserved. Signatures
will be reconstructed to show the statement author as the mail
author, tima and late as the time and date the mail was sent.

Users wishing to preserve properties in mail will have to
record lt. I the message body is snort, the recipient mai

have to jump '0 the journal copy to see the properites (other
than straight text).

rho 011 plan

Mail sent to Journal for recording will always contain the full
document. Mail sent to MAIL users will contain statement

Slgnatures and graphics encoded in the text in such a /ay tnat

it can easily be restored by the YAIL recipient process. Mail
sent to non-MAIL users will omit signatures and graphics. For

this purposi, MAIL users will De those in the ident sstem tnat
racieve on-line delivery. If a mail item with encoded

signatures is read via MSG the user may see some slightly
strange stuff. The encoding should be done so that it is as

unobtrusive as possible.

Mail Receipt

Mall wlll le received in a users "MESSAGE.TXT" or "MAIL.TXT" file

in the current format. The MAIL Real command and initialization

rule, will move all MESSAGE.TXT entries into an unread mail branch
ind empty out the MESSAGE.TXT file.

COMMENT: Sug: Tt be a Useroption as to when, if at all,
Messge.txt gets automatically Moved to the user's .MLS file.

fnere will be automatic notification of receipt of new mail (a
nessage in status window). apparently this has to be rlone by the
r E. It may or may not )e possible/desirable to automaticallY
"read" the mail at that time· It is somewhat feasible to go into
a special comman-' IF the user is in MAIL at the time new mail is
noticed. If the user is in another suisystem it is not clear

whether this is desirable or always possible.

COMMENT: 1 dor't think it desirable to "read" in new mail when

in 3 subsvsten other than MAIL. I think it should be a
Useroption as to whether to do it automatically when in MAIL.

Current plan is to read Message.t>ct mail only in resp,nse to
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commands in MAIL subs,stem.

usars will receive complete documents for unrecorded Tail.
Recorded mail will be hanile/1 like Journal items are now--short

messages appear in full, otlers gre lust a citation (a message
without body i, this context).

The formatting of the incoming message; into AUGMENT text will ie

lesigned in such a way that an arbitrary program can be Datched
Into the process. The entire message header will be included as a
property, which can be formatted for easy parsing by program, as
1»ne user dill lever see it lirectlv.

Journal Entry See (mailiev,catalog,) for this and related issues.

Cross Host transfer

vall going to another host will follow the ARPANET protocols. For

rymnet we will use Telecopy if adequate, or establish our own
protocol.

POr a given Joir,al, there will be a single host that is "master"
lost tor that Journal. All Journal entries will be sent to that

host. Local copies will be kept on other hosts as required
(recentlv referenced/entered items will exist online in a "cache"
01 tiles). The other hosts will generally have complete catalogs,
nut there should be a mechanism for referencing items from a host
that has no catalogs for the specified Journal. There stould be

an automatic nechanism for retrieving lournal files on the Journal

host and FTPing them to a desire' host. The files to t,e retrieved

will be referenced by journal number and no further qualifications
(such as directory).

Numbers and Catalog References See (maildev,catalog,)

Early Command Capabilities Descriptions

Mlit Orlglnating -ollmands (Capabilities, not command specifications)

laterrogate (necessary fields)

.ike SEN)MATL's interrogate Asks user for required fields,

then allows fir additional fiells to be spcified·

specirv <specify individual fields>

Allows specification of any fields named above, plus
specification of the message body. Automatic repeat of
"Specify" part of command, user types command word for field to

specify. Like SEN)MAILs Authors, Jomment, Number, etc.
commands.

This may he the proper place to s,ecify whether the item is to
De recorded (dith an option to specify which journal) or
unrecoriefl.
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Send (immediat=/ieferred)

Like SEN)9 AIL Send. Immediate takes longer since mail is
actually sent. When Recorded mail is sent Im.nediate,
cataloging is "lone" when Send commanl is finished. Deferred

ts similar to SENOMAIL's Send or SN)MSG Queued. It may be that
the recorded/unrecord,d option is specified in this command.

Send t.ILL NOT proceed if the required tields have rot been

specitieA.

Save/Restore status

Like SENDMAIL Insert Status and Process.

48verve numier

(optionally takes a journal designator to show which journal).

Recorded (optional Journal identifier)/Unrecorded

Recorded docume7ts are entered in the Journal. Unrecordel

documents are not entered and the message-id is different;

recipients will always receive the actual document, not a
cltation.

Show status

Like SENDMATL's.

Mlil Manipulating Comman19

Model of how MAIL is used:

When entering MAIL and wnen the brieffied conmand is given, new
mail is entered into a special branch in the initials file·

The user then gets a "brief view" of the new mail he/she has
not seen hecore. Inder mail-option switch control, suisequent
"brief vipws" may or may not show those same items again. (I.e.
in one case Brief view only shows unseen (by brief view) mail
items, in the other it shows unread mail).

Tne user then reads his/her new mail (in one of two ways) and
does one of the following with each item: delete or move item
to another Eranch of mail items. Before or after a Move, the
user can Angwer and/or Forward. (T.2. user can Answer/Forward

any mail item, not just new mail). The move command takes a

category name and moves the item into that category (most
recent first). Categories are branches in the initials file.
These branches may contain the actual mail items, or links
poiltine, to files that contain mail items. The Move command

will allow the user to make up a new catagory at tte time the
command is =pecified (probably via the option key). The Move

command Aill, under mail-option switch, recognize Cold)
categories is command words, or take them as full text
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specifications. (The thought here is tbat the user may have so
nany catagorios that comnand-dords are not useful).

COMMENT: The "full text" specification is guaranteed to

take AT LEAST as many keystrokes as a command-word (and
usuallv nore) and a user would find out later that he/she

hal mistyped. Hence I see no reason for the "full text"

ontion.

COMMENT: Tie "full text" option Means that the user with

lots of categories loes not have to remember how many chars
each takes to trip the recognition, nor wait for the system
to see if he/she typed enough-- just type the whole thing..
vistyping is not the issue.

CUMMENT: Ahh -- I see. I agree that there ought to be a
"full text" option.

The mail in the "new mail" hranch (that has not been movel or

deleted) will be given statement names such as ml, n2, etc.
These will he used in the manipulation commanis as names.

After the nail is noved, the name dill become the message-id.

Then the mail item must be bugged or the message-id given in
order to mani,ulate it 'grther.

The delete command REALLY deletes the item and requires two
confirms. (The user can easily move to a deleted category that
can be expung,d at will if that is what is desired).

The two ways to read the mail are

which cycles 'hrough the new mail
allows the user to dispose of eact
or runs out of new mail, and (2) t
Move or Jelete itens iy addressinc

(1) to use tne Read command

items interrogate-fashion and
1 in turn UNtIl he/she uses CD

)y using top level commands to
i tnem (e.g. 81, mf, ...).

Un a lisplay, the brief view will remain on the screen to

permit hugging while handing mail. When an item is shown, it
covers the irief vip.1, 5.lt 'he orief view is restored alhen the
item is Movel or Deleted.

Read New (mail)

Enters a conmand loop that allows user to handle ned nail with

minimum of typing (user may CD out of loop and enter it again
later). The user will not be prompted for WHICH message to

(Move, lelete, Answer, ForwarA, etc). A mail-option switch
will control dhether or not default action is taken after the
item is real. This action, i' taken, will be specified as a
sequence of commands, for example 1, hlove (to) old-mail".

The mail-o?tion switches specified 90 far should be enough to
satisfy almost everyone's desires for catagories of
seen/unseel/recent/011 mail.

Skin
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This coinand will be available in the "Read" command loop
only. It moves current Diece of mail to end of unread mail

list for later processing.

Ans.ler

Enables user to reply to current Piece of mail, ala MSG.

Automaticilly fills in an "In-Reply-To" field.

Forwarl

Forwards piece of mail with optional comments to be added.
These commelts appear in the Eommant field of the iten sent.

The header of the item being forwardel is autmatically included
in the "Previous header„ field. See discussion below about

torwarding irivate documents.

uelete

REALLY deletes a mail item. Requires two confirms.

VOVe

Moves current or selertel piece of mail to any category. May
create a new category.

Copy (usefuli)

Copies current or selected piece of mail to any catagory. May
create a new category.

Expand (useful?)

For a citation only, inserts the document body so the user has
a cop, in nis own file space. (The number of characters in the

document is shown in the citation, or show to the user and get
contirm7),

Acknowledge receipt (useful?)

Sends short message acknowledging receipt o
to Sender (or From) only.

f current message,

Jutput (new mail)

Prlnts (expanded forn ix requested) the unread mail branch.

jutput (mai! branch)

Prints any branch of mail items (expanded if requested).

output (Rail iten)

Prints only one mail ite,11.

Jump L ink
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Jump Link 0, a message-id of a recorded item will get user to
tne recorded document if it is online, as it does now. Note

that this '71 11 alwavs reference the Journal number, never a
rogular file link. We vill make an effort to make this nearly

as fast as the current jump on a directory,file journal
referenre.

Survey (nail Dranch)

This command will perform searches over given mail )ranches or

catalogs and give a brief view of "passing" locuments. On a

display, the orief vied of documentE will be accessible via
Jumn Return or some such mechanism, so that the user can jump
to selected items and return to the brief view, etc.

A query phrase specified in the command will include "ALL",
<field> = <tert> or <field> CONTATNS <text>, and boolean
operators involving these tests.
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STAkl'' User FEINLER Job WLS Seq. 7748 Date 2€-Jun-79 10:33:29 Monitor SRI-K

*START* User FE[NLER Joj NLS Sen. 7748 late 26-Jun-79 10:33:29 Monitor SRI-K
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< MAIL_}EV, MAILSUPPJRT.NLS;32, >, 30-May-79 09:09 ME93 ;;;;

lintroduction

oesign Aocument
MESSAGE•TXT illa

fer the parts of 4ATL su)system that interface to
, RFC733 format, and mail delivery.

GENERAL Ct}MMENTS hv BROBSEP'S -

Place jpneral connents here.

Now we're getting there! 1 have added extensive comments, but tney
to not have a great impact·

Place specific commer.ts anywhere pracedin, it with "COMMENT".

Uutlqolnq Mail

General

it is assumed that the message to be sent has been created and

exists in an AUGMFNT file as a branch. It should be in a form in

•ntch it is eagy to get 9 handle 07 individual fields in the

nead©r (some crucial ones being to, cc, bcc, reply-to) anl the
Mody.

1 strongly suggest that each field in the header be a separate
statement. Sending the item will be much easier if the mailing
proredure does not have to do a lot of string analyzing in
order to iso]ate indiviaual headers.

Tne adlress fiells of a nessage sent to non-Mail user's will be
ar,anetized (i.e., all ilents will be transformed into arpanet
mailboxes). r"e adAress fiells of a message sent to a Mail user

4111 be exactl, the same as it appears in the composed message
(i·e•, a mixture of ilents and arpanet mailboxes). The assumption

at send time wil! be that idents imply mall user and arpanet
mailboxes implv non-vail user. Tf the arpanet mailbox of a mail
user is to De transformed irkto an iaent, it should be dole at
message composition time.

COMMENT: The cole shoul' be organized so that the mail user/non
mail user info can De extracted fron the ident system at a

later time (when the ident system is improved).

5tepl: Add Date and Message-ID fields.

Get current date and time, and add Date field to AUGMENT file.

fne Message-TO is obtained by calling a procedure (to De specifed
hy Don) with arguments: ilent of sender, recorled boolear. Make

up Message-In field and add it to AUGMENT file.

Ste?2: li the message is recorded deliver message to Journal.

L all a procedure .thich creates an AUGMENT file in directory ?????
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C ask Don) consisting of a copy of the header appearing in the mail
branch without the bcc field and the full body of the message.

CUMMENT: The haader field Droperty will not he included at
tnls time (it goes in the catalog).

Step3: Get arpanet mailboxes which will receive the messages.

Four strings will be constructed:

MSENDTOCC - Arpnet mail,oxes of all addressees in to and cc
ti.elds who are:'ail users separated by commas.

MSENJBCC - Arnnet mailboxes of all aderessees in ocr field wao

are Wail usprs separated by commas.

NMSENUTOCC - Arpnet mailboxes of all. addressees in to and cc
fields who are Non-Hail users separated Dy comnas.

NMSENDBCC - Arpnet mailboxes of all addressees in bcc field who
are Non-Hail users separatel by commas.

it will ie useful to construct three more strings at this time.

APPATO - Arpanet mailboxes of all addressees appearing in to
fiell.

AMPACC - Arpanet mailboxes of all addressees appearing in cc
fleld.

ARPARCC - Arpanet mailooxes of all 91dressees appearing in bcc
field.

The ARPA* strings will be used to replace the to, cc and bcc
riells in the header for any mail sent to a Non-Mail user.

While 311 this is going on we can also set flags called togail

trHUE if item going to at least one Mail user) and toNon-Mail
(TRUE tf item going to at least one Non-Mail user).

l'his 19 done by examining the to, cc and bcc fields in the AUGMENT
file. When a mailbox is encountered it is added to the appropriate
nisend string. When an individual ident is encountered de must

look up the record for that ident in the IDENT tile get the user
name and host where he receives his mail construct the mailbox

strlng (<user>g<hostname>) and append it to the appropriate msend
string· When a group ident is encountered we must resolve it to
individual idents and build mailbox' strings for tnose idents.

COMMENT: vore detail on ident 100<up: When a pnrase is

encounteral, if it MIGHT be an ident (5 chars or less) look up
1n the tlent system. If there OK, if not see if user name (via

DIEST JSYS). If not user name, get help from the user! If

longer than 5 chars, check for user name and if fail, get help
from user. Tl the phrase is followed by a machine-id
(10FFICE-3) assume the name is a correct mailbox on that
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machine. rte hook for multiple ilents goes in here somewhere.

There are t•o existing procedures in the ELITE stuff called
cvdirld and cresolvid that go a long way towards accomplishing
all this.

While the msenito and the miendcc fields could be combined into
one string (likewise for nmsendto and nisendcc) for the prurposes
of mailing it is better to do this separately since we can use
tnese results to replace the separate fields for messages sent to
non-Mail users af the appropriate time.

LATER CONSIDERATION: If we ever have multiple ident svstems we
lead to considar addresses of the form

"<ident>in<identsystemname>".

Ste,4: Construct temporary files containing various parts of the
message.

lf there are any Mail receivers of the message construct a
temporary sequential file called r--MAIL-ADDRESS-PART--1. It will

contain the following fields of the header:

Date field

From field

Subject field

Sender figld (if present)

Rep!,-to fiell (if present)

To field

Cc field (if nresent)

it there are aly Non-Mail receive
temporary sequential file called
will contain the same fields as r

values of the ad'ress fiells will
rhe values for the to, cc and bcc

ARPACC and ARPAB:3 respectively.
agaln to arpanetize the From,

rs of the message construct a
[--NON-MAIL-ADDRESS-PART--1. It

--MAIL-ADDRESS-PART--1 out the

contain arpanetized addresses.
fielis are contained in ARPATO,

We must go to the IDENT file

and Reply-To fields.Sender

Construct a temporary sequential file called [--REST-OF-HEADER--].
it will contain the remaining fields of the header.

lf the message is unrecorded construct a temporary sequential file
called r--vESSAGE-PODY--1. Tt will contain the sequentialized
,ody of the meisage with encoded structural information.

it the message is recorded construct the {--MFSSAGE-BODY--1 file

containing the soquentialized holy of the message with encoded
structural infornation if:
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1) the length of the nessage is less than n, or

2) the message is loing to a Non-Mail user.

Encode structure by changing all EOL characters to CRLF and
indicating statenent irears Dy appending CKLF followed by n+1 CR's
wnere n represents the relative level of the statement in the
rgessage. Two CP's represent top level statement.

Ste)5: Send it t3 all addresseees.

Unrecorded 'nail

The message will he delivered to each mailbox found in the

strings wISENDTOCC, NMSE*]TJCC, MSENDECC and NMSENDBCC strings.

The basic algorithm for sending unrecorded messages has only
slight variations according to the address string in •hich it
is found. These variations are indicated in the algorithm at
the point where they occur. For each mailbox in MSENDTOCC and

NMSENDTOCC 10:

a) If mailbox is local attempt to appeni nessage to
appropriate message.txt 'ile. This involves appending three
tiles to message.txt: Either [--UTL-ADDRESS-PART--1 (if
mall5oy came from MSFNDTOCC) or [--NON-MAIL-ADDRESS-PART]

(if mailbox came from NMSENDTOCC), r--REST-OF-HEADER--1 and
r--MESSAGE-BODY--1.

5) Create a sequential file called

[--UNSENT-lAIL--1.<mailbox>.

c) Append the contents of Either r--MAIL-ADDRESS-PART--1
fit mailiox came from MSFN)TlCZ) or

r--NON-VilL-ADDRESS-PART] (if mailbox came trom NMFENDTOCC),
r--RFST-Up-HEADEP--3 and [--MESSAGE-BODY--]

d) Appeid the seluential version of the bcc string found in
the AUGur:iT file to E--MAIL-ADDRSS-PART--1 and apoend

AkPABCC string to the r--NON-MAIL-ADDRESS-PART] file.

e) For each mailbox in MSENDBCC and NMSENDBCC do a) b) and
C)•

NOTF: T talced to RLL about the semantics of the icc

fiell and we agreed that anyone listed in the bcc field
should receive the entire bcc address list.

I envission a single Drocejure to do all the appending of
illes. Its arguments will be:

tojfn - jfn of the file being appended to

apjfn - 'fl of fil containing address part of header

rhlin - 1fn of file containing the rest of the header (and
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null line)

mojfn - 1fn of file containing the body or zero if the DOdy
is not to be incluled.

Pecorded mail

This is the sane as unrecorded mail with the exception that
sometimes the body will ie included and sometimes not.

Stepb: Poke mailer to deliver r--UNSENT-UAIL--1 for immediate
dpllverv.

1ncomlng Mall

Readlng MESSAGE.TPT File

General discussion

All messages that appear in the message.txt file at the time it
ls read aill ie examined under user option control. Each

message that is unieletel will be moved (message.txt will be
deleted in this case) or copied (each copied 'nessage will be
markel delete'' in this case).

Readlng the file

The first line will be read in. This line (hereafter called

the special lire) contains the late and time recieved followed

Dv 9 comma, ninher of characters in the message, followed iy a
Sericolon, followel by twelve characters used by msg to mark
the message and precedes the actual mall item. The mail item

which follows dill he processed as describel below. Ke then

real the next special line and proceed until the file has been
exhausted.

Sed nrocedure „INMES in the Message subsystem for help here.
It cannot be user? as is of course.

Readlng an individual message

Examine the special line extracting the num)er of claracters in

the message and how it is marked.

It the message is marked deleted (a 2 or 3 will appear in the
twelfth character of the area used iy msg to do marting) skip

to the next special line (this is done by reading the number of
characters specified in the current special line).

Once it has been decided that a message is to e copied/moved

into the new mail branch insert a statement down from the new

mail Dranch with "(un)" as the text for this statement. 'n

will be an integer one greater than the integer appearing in
the previour entry.

After the above statement has been created the entire header
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will be placed into this statement as textual properties.
Each header field is a line of sequence of characters followed

Dy CRLF followed by a non-space or nonhorizontal ta) character.
Each healer field consist of a field-name folloed by a colon
tollowed by the fieldvalue.Fach tield is entered into the

statement as a separate property which is iientifierl by the
tleld-nane as follows:

The name of the property will be the field-name and the
Property will consist of a string header followed by block

of charact,rs specified in the field-value. The one

exception will be the field containing the header of a
torwarlel message. This property will be an inferior tree
contgining the pro,erties of the forwarded neader.

The routine used to create all properties except the
in'erior tree property is creprop. All we need to do

here is create a string, determine the number of words

used in the string lata structure and call crepron.

kThe routine used to create inferior trees is creit. All

we need to do it is provide an stid of the statement to
contain the property and the property type. Tt returns 0

it error or stid of origin of inferior tree.

E... :reprop(stid, fieldtvpe, size, Sfieldval,le)

stid - stil of statement to contain the property

fiel,itype - this is a predefined type. It is declared
as a glocal constant witn 8 value in the range
40000P-777777P.

length - Lanath of the string data structure

ielivalue - nane of the string containing value to

put into prooerty (the array at Gfieldvalue of length
size)

NJTF: This means that the names of all properties
must be known ahead of time. Thus i suggest another

Droperty be specified which will coitain all fields
not known to the Mail subsystem. They would only be
displayed if the user danted to see all fields in tne
hearlor.

To let a property one must load it by calling lodprop

tolprop(stil, proptype)returns FALSE if error,
page number in core if success and address of block in
core. Address glus five gets the string stored there .
The lock must ie frozen if o,e is to do any <ind of
analysis with it .

COMMENT: Watch out for non-RFC733 messages.
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The text of the statement the user will see as the neader is

then for matt el using a default format or user designated
tormat. Th, header property will be the place where the

formatter will find the desired items.

The body of a mAssage not composel in the Mail subsystem (has
no encoded structure inhedded in the message) is coDied
underneath the helder after the body has been AUGMENTized. iow

ahout just -loing a copy sequential type of thing?

The body of a message composed in tle Mail subsystem Chas
encoded stricture imiedded in the nessage) is then handled as
follows:

1. If the ressace is unrecorded then the body is moved into
the AJGMEN" file and restructured according to the encodilg

scheme discussed in Outgoing Mail.

2. Ir the message is recorded and the length is less than a
user ortio, parameter it is movel underneath the header in

the AUGMENT file as in 1.

3. If tne message is a "long" recorded message the body is
not entered into the initials 'ile. HELP! Is Dodv then

entered into local Journal in case of cross host mailing?

CUM:IENT: When Expanding a Journal item Body, there is no
guarentee that tne Body is on-line anvhere, nuch less
that it is on-line at the local host· Sug: The routine

the Moves/Copies/Expands Bodies first try to find the

body in the appropriate Journal on the local nost; if
that fails, try the appropriate "master-Journal", if
no-local; tailing that, find out where the item is
archive' ani ask the user if he/she wishes a retrieval to

39 initiated.

NB: The above is probably a two cycle operation as
the cataloa entry has to be found before the Body can
be found and I think you have to go tnru all the

rigarnarole above to fine the catalog entry also.

CJK'MENT: the above should only be done in response to a
collani, Ce.g. Jumn or Expand) NOT getting mail out of

message.txt and into initials file!

Areas to Consider and Questions

The user ma, choose to break the header

decide to delote one of the statements.
deletes contains the header pronerty he

any chance of answering or forwarding or

message.

tlnding message length

COMMENT: the message length is in the

statement and later

If the statement he

will unknowling delete

reformatting the

message.txt file.



JAKE, 26-Jun-79 10:30 < FEINLFR, NLS-MSG-MAILSUPPORT. NLS.1, > 8

Fach message is preceeded ly a line of garbage-like text

that has the time of delivery, message size, and code about
seen,eva,inel, etc.

restructurilg and attaching signatures

COMMENT: restructuring the (relative) level information

giving pointers to +he message to internal formatter

COVMENT: a stid should serve

COMMENT: may want the internal foriatter to work directly
from the message.txt file?

deleting file when ,lone (under user-option control?)

COMUENT: Tf Moving, Aelete the file; If Copying, don't.

COMMENT: note that the file is permanent and will not REALLY
le deleted, but deleting is a good way to make it empty!

internal Wormatting of mail items

Message Header Property

The healer st.tement of a message will have a message-header
property consisting of an inferior tree. This seems nice since

it very nicely accomodites anv number of header fields. If a

field is not present in the mpssage then it will not appear in
the neader iroperty (I doubt talt very many fields in a message
will be usel in th malority of cases.). A linear tree

structure is envisioned in which each node consists of a field
containing the text making up that field. This needs more

thought:

1. ,ill this structure allow the user to actually get to it
indirectly (it is really simply a plex) )y somet,ing like
Jump <to> Name Any where he happens to guess the name of
thls statement ?

COM AENT: No. Property lists don't work like that.

2. Some nodes may nave a better representation than simple
text. ?prhaps, each node should be a pair of stgtements:
one cont,ining the field name, the other containing the
value of that field.

ClMMEVT: The field names shoull be MAIL subsystem
global, non-!EXTERNAL, STRING CONSTANTS. There's no need

to repeat that information for every message in the
world. Besides it gould make it easier to change the

text of the fieldName. Note that each field-value/node
has to Me identified as to ty,e (presumaDly in the

ring-element somehow), i.e, which field it is the value
for· Then you can put anything you like into the SDB or
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some Field-values may fit in the ring-element.

3. The alaorithm that will search this structure for a

particular field needs to be considered.

COMMENT: Merplv searcn thru the inferiour tree plex
until finding a node with the appropriate type.

CuMMENT: If possible avoid having ore ring element for each

field, else stored mail will soak up ring elements too fast!
1sn'+ it possible to just link the properties off the same

ring element?

visible text fornatting

The formatter for the header of the message is envissioned :is

a proceture whose arguments are the property containing all of
the header information and a format. The format will oe either

tne default format or a user defined format. Thus, this

procedure may do both the original formatting of the message
and reformatting of messages t)y a reformatting command (?) in
Mail.

COMMENT: See comment about "defaults" below.

COMMENT: Yes. I'll add a Refornat command to the

cogmanl-syntax.

inserting tex't (body) into structure

ao well in ion-"AIL created documents

restore structure/ signatures for MAIL created docurents

COMMENT: and levels

COMMENT on that comment: "restore structure" is hearby
defined to mean statenents, statement breaks, anl all level

information.

omit lody i' graater in size than u:er-option set limit

Areas to Consider and Questions

default

COMMEN": rhoosing what is to be the "default" is more
Droperly the business of Client Services. Note that a

"default" will almost always be just the default setting of
9 JserOption and would thus t,e meaningless in an internal

design. The actual PROCEDUREs should get actual arguments,
not some snecial value which means "do the default thing".
The actual argument would he the "default" only in the sense

that it came out of UserOptions.

user controlled method
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COMMENT: I 'lon't think this should be a concern in an

internal design document. Users control things iy choice of
commails, selections, and/or UserOptions (and soretimes
"user-programs").

COMMENT: What needs to be considered is in wnat forn the

tormatter get the format information, and how it does its
thinG.

Read Algorithm

read <= C[user]

rdusermailr getmessages[userl; transfertype [user];
1199type[user]1 1

rdusermail <= -rpessages, transtype, msgtyol

[ null[messagesl -> terminate[];

isdifferent[msgtyp; gettype[first[messages]33 ->

rdusermail[ resttmessages]; transtype; msgtyp];

t ->

rdnessage[ firstriessdges];transtype; getdest[]],

rdusermail[ restrnessages]; transtype; mst,typ] 1

rdiessage <= message, transtype, destl

r iscopy[transtype] -> copyrmessage; lest];

ismove[transtypel -3 move[message; lest];

t -> "transfer type not implemented" 1

copy <= [message, dest]

[lstrommail:rnessagel -9

copymailrgethealer[messagel, getoodyrnessagel, dest];

isfromnorkmallrmessagel ->

copynonmailrgethealer[message], getboly[messagel, dest] J

copymall <= En,gheador, nsgoodyl

Previous Thoughts anl Visc Junk
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CUMMENT: Messgfle.trt will be Moved/Copied into a "category". Some

categories are "indirect categories", which means that the messages
may De stored in ione file other than the initials file.

CUMMENT: I (918) think the message reader should ONLY put the 'nail in

the "new-mail" branch, whether it has been seen in MSG or not. And

tne names should ,e something like Mn where n is a sequence number.

1 tnink this kind of sequence number should only appear in this
branch and be re,lace by the message-id w,en movel to a category.
However, we should walk thru how a type•riter person is going to read
mall and reference items before we are sure of the names·

maller design

CUMMENT: This can probaolv be ignored until after EOP benchmarcs.

needs to handle "whole" files

needs to get across Tymnet

needs to forward mail from "gateway" ARPANET machine to Tymnet
machlne.

EJP ConsiAerations

Encoding signatures, structure or any other properties in a
sequential file orly to belecoded at the other end is bullshit!
1 have struggl,d .lith tnis concept for several diys and consider
it a waste of time. Mail sent from one Mail user to another

should go firectly to its destination with no sequential
nonkay-ousiness. Until an AUGMENT mailer can De written I suggest

tnat the curret mailer he used to send only the header of a

message containing a Journal citation ind let the read routine
expand or not is it sees fit. For EOP simply record everything!
it you don't like recording evervthing then sequentialize the
message body and don't worry about how it comes out the other end.

lf you real <naildev,nailsupport,> in the near future you may need
a guide since it reflects the schizoohrenic personality that this

design project has siven me: design for EOP, design for the
eventual super-vii], design a new Mailer, don't vorry aiout
designing Mailer because we won't have time to do it!1!1!!

The design for outgoing mail was done with a new mailer in mind.

Tne design for incoming mail (reading) has essentially no changes

irom my orlgi:191 attempt an] strongly reflects the sequential
monkey business. Read the Mlsc Junk branch at your own risk. I
Think we neel to talk about this stuff and settle on something.

P.S. I'm confident that all this struggling is converging to
comething reason,ble.

AJGMENT mailer

lutgoing mail
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i. Create lessage-TD and Message-In field.

2. Get Date anl create Date fiell.

3. Creite an AUGMENT-TO-GO file to contain the message to be
sent. It will contain the complete header minus the bcc field
and body. The header properties will be added to the (a?)
header statement. Tne bcc Property will not ie added at this
tlme.

4. Get address lists of people who will receive the mail item.

Copy to ind cc addresses into 3 single gloial strigg (call
it tostring). Copy bcc addresses into another string (call
it bccstring). These strings will 59 used in the actual
sending )f the Tlail itell.

b. If the message is to be recorded, journalize it
immediately.

6. Divide the tostring into wail and non-Mail addresgees.

7. For each uail user simply FTP the file to nis resident
host.

d. For each Non-Mail user create an --UNSENT-- sequential
file.

All ilents appearing in address fields must be arpanetized.

9. For each individual in the bcc field do the following:

a) Tnsert bcc field in header and properties of the header.

!?EMEMBER: No icc individual must knod about other bcc
individuals.

10. Poke the current mailer.

Atfer Thought:

The sender could control whether the message went through
message.txt or not by his address specification: it I give the

address as KEV it would not go through message.txt, but if I
give the address victor it would .

1ncomlng mail

Mail comes from two places: 1) the message.txt file and as a
result of a direct FT' process of AJGMENT Aail.

When an item arrives as an AUGMENT file an attempt is made to
insert this item in the user's new mail branch. At this time

the user cal ie informed that he has new mail. If the attempt

tails the message is movel into a DELIVERY file. Each user may
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have such a file in his lirectory or a system file could
contain all messages waiting to be delivered. The former

sounds better to me since it is locali7ed.

To read his mail he simply enters the Mail subsystem which
invokes the rad routine. The read routine simply copies (and

formats the header accorling to the receiver's user options)
nts mail frin the DFLIVFRv file iito his new mail iranch and

checks his message.txt file for any mall that will be
transferrel and formatted.

Good Points aiout tnis design

1. This avoils sequentializing an AUGMENT file only to
AUGMENTize it at the receiving end. All properties are
preservpi.

2. he do not have to encode and decode anytning.

3. The hearler properties are inserted once only Cat send tive)
rather than doing it at read time for each copy of the received
message.

4. Reading m,il from an AUGMENT user is much faster since is
simply a mattgr of copying and formatting.

5. Tne imolementation for EOP would not involve cross host

dellvery . It dould simply involve moving AJGMENT structures
around.

6. This design is much cleaner.

Jolectionalle 'oints about this design

1. One is not able to see all his mail using only msg.

2. An AUGMENT user gets his mail from two sources·

3. It requires we write a process for the receiving end to
nandle mail corning 'rom another host. The process would be
pretty simple.

4. Mora Cole needs to be written. I am not sure how much.

5. We are acting in narallel witl the rest of the arpanet

community rpther than using the same tools.

Statement signatures ini any other propertes of statements cannot be
encoded Into the message without causing irritation to Mail users
viewing their mail via msq. T am not convinced that we should make
using msy Dv "ail users more difficult :,r annoying at this *ime.

Recorded items will have that information in the Journal if a user
wanted to see it. Unrecorded mail is usually of a type in which

statement signatures are not of irterest anyway.

ISSUE: 1 think it appropriate to aid at least one additional field
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to the header of 3 message being sent to a Mail user at send time.
wnen a message is real from message.txt , the presence of this field
lartlcates that it came from a mail user and restructuring the message
can proceed immediately. It will of course be tnroda away iy the
read procedure. There may or may not be any useful information
stored in this field. For example, it could be used to store
restructuring information.

Aldress control

A MAI[, user will input addresses OF the following forms:

1. individual ident

2. group ident

The user should not have to enter all the individual names
but the, must De filled out at some point. At message

creation time or formatting (when senl process starts) time?

Whether or not the Pail receiver sees all the individual
nanes snjuld ie under user option control.

3. ARPANET address - nothing to 70 here

4. Postal nail address - nothing to do here

Petermlne ff going to MAIL or non-MAIL user for each outgoing copy

ir non-MAIL must change idents to addresses.

JO this )v checking ident file.

CoMMFNT: I think this must BLWAVS be done to allow even

MAIL-users to sometimes use MSG, Hermes, etc. to process their
mail.

COMMENT: Tle only concern here is that a MAIL user may want to

answer a message with a non-MAIL program. This is really a user
Interface issue. 1 vote for including idents so that I don't

have to see user names and host names (and forcing MAIL users
to always answer with MAIL). Note that if we go with user
names, Ae ire ?ratically turning the ident system into program
reference icument rather than something users really use.

return allress may be ARPANET "gateway" machine to get to
Tvmnet

determine if should include body or not (depenls on size,
addressee)

cnange Acc: fiell as appropriate for adiressee·

Standard format for structure to MAIL can get structure back

ilcluding slanatures.
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wake two copieq of message. One copy to Mail users will contain
structure and e.ignature encoding. The other won't.

May send whole N19 file to the journal rather than sequentializing it

COYMENT: Sug: lon't lo this anytime soon as it requires more
Code to be written and all you get is more effieciency, not more
funtionality.

1.

.
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overview 1
Tnt, constltutes lur ravied of ARC's Ongoing design of a le• MAIL

svste". it is based on reading some of the design documents
(Snapshot taken on 1-Jun-79). Sperifically we looked at
JVERALL-DESIGN, C A TALOG, DELIVERY -MEC 1 ANI 94, c i j, AA ILSU f 0 02 T
(including the f.omments therein). 13

Wnile this document may have a flavor of criticiziii:j the design,
this Ts certainly not the case. The jener,1 approach takel is

innovative and far reaching, but since this is not a detailed
evaluation of the design itioes not inrlude a list of everything
that is done rig>*. Tt includes some observations of areas that,
to Our Opinion, r,q,ire more attention, re-thinking, or a more
comprehensive approach· ve have interesting solutions to some of

the problems cited '·Thich we will gladly discuss but which we dil
not have the time to put in writing. 13

Conspicuously missing from the design is a firm framework and a
model that can ha derived from such a framework. A most important
aspect of a frive,ork are trle 1•sign constraints w.iich ar e ,ot

mentloned anywhere. This is manifested by liffering approaches anl
assumntions found in the various desion documents and causes

livorgerce, rather ttan convergence, towards the desired system. 1c

fne lack of the
genoril Prohley

clear nolel is further evilenced by the following
Ireas: 3 1

Confused Goals•

The goals of
specified (2
specifying y
letween the
parricular j
solutlons ar

l'entifie'.

1d 1

the systm ind its linal capabilities are not
3 user interxace is by no means a way of

r stem capabilities). 1 distinction must he made
goals and the means of achieving them; this in

Ls vague--milestones, benchm>rKS, an'l tenporary
-e all mixed whereas thev should 33 clearlv

1 d J a

41931ng Specifications. 112

Manv turlctions are alluded to in the various locuments hut

are neve r m,ntional beyond the des ire t, n ve them include.t.
Manv other functions are not specified :t -11 nor are thev
specifically rejected. (Some functions ,; only partially
speritied, we attribute this to the tem orary nature of the
documents.) 132a

intermingling Df Functions· 123
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The Fartial specification and the unclear goals causea a
poor separation ot functions. Implementation CL,nsideration
are dominant in the functional specitication resulting in
implementatior Ariven functional definition rather than the
0'her wa, round. (This for itself makes tne vague model even
1, 2, 13' 1 13 r•) ld3a

The lack of a comprehensive model is the main finling of our
review, and we conment on this sone mora in the next section. The
rest oi the sections present our detailed observations. le

Framework and Model 2

A general framework can be lefined for AUGwENT Mail which defines
tne application, its goals, and its constraints in a top-,lovn
fashion. mhe overall design 4olld be enhanced Dy sucn a franeworK,

and soe of the problems evilent in the current design would be
avolled. 2a

The absence of a pen€ral, nolularized franework is evidenced 5,

tne following proolems in the current design: 2b

Jour.tallzin 7 and transmlsqion functions are intermingled 2c

fltnough there are separate sections i, the design dociment to
discuss mall inliverv and journal entry, the distinction
netween the two functions needs more clarification. Mail items
and Journal items -3re similar in some ways but .!ifferent in
others, Mut the comparison is not clear. Also, the division 01
responsibility between the journalizing function and the
transmission function, especially in the processing of
Clistribution lists, needs to oe outlined. 2cl

User Interface an# Journalizing/Transmission functions are not
tled together 21

Tne relationship ietween the user interface process anl the
mall dellvery process needs more definition. 2dl

A feature that is visibly missing is that of monitoring and
controlling tne delivery process fron the user interface
process, e.1. repairing misad,iressed mail, altering delivery
orlorit), chec4ing deliverv lueues, etr. Some fields are needed
+or +Le delivery and journalizing functions, while others are
lot. The roles of these fields, and tne metnods for passing
fnem out of the user interface environment are attributes which
need refinement.. 2d2

Arganet mail model dillinates design of AUCMENT Mail Ze

1
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r he f unctions an A =eatures of the AUGM ce NT mail environ nent are

unluty constrained by the desire to remain compatible with the
Arianet mall environment. Two symptoms of this problem are the
leflnition of the user interface in terms of the Arpanet
message stanlird and the attempt to use existing Arpanet mail
tools, such as the mailer, in support of AUCMFNT "ail.
Interconnection with Arpanet mail can he achieved in a way that
?reserve th- clean fanctionalitv of AUG"ENT mail. 291

The existence of a general model of the mail application can help
both to elilinate some of the design leficiencies and to nore
clearly mark the goals and constraints built into the design. with
sucn 3 model, the interoperability issues with non-AUGMENT
environments will be easier to discern. A benefit, which may
Dec)!ne imnortant in a short time, is the potential for influencing
tne natlonal/internitional communities (such as IFIP AG 6.5) tc

incorporate functions in the standard models of computer mail
wnicn are compati,le ,ith AUGMENT Mail. 2f

Journal :roblems 3

In 1-ha current set: of design documents tae tern Journal is not
Well defllea. :* -eams thit at times the Journal, the catalog, and
Ine delivery mechanisms ara all call el "tle journal". This
Confusing terminology neeas to he clarified. Specifically the
difference let,eel the uAIL systell and the .lournal system needs
claritlcation Cat least for ARC ers). 3a

In tria (rulti) Journal system specification we find the following
trips that need nore attention: 3b

Massages, headers, and catalog entries 3c

There is no definition of what infornation ielongs in each of

taase lata structures (most notably the message header and the
ratalog). ihile in=ormation can he usel for maiy purposes it
must be clear "here it belongs so it is not duplicated
Innecessgrilv. For example, it is still unclear wnether a
message healer needs to he retained after recording or whether
the cataloc record suffires. 3cl

Message Numbering 3d

rhls is specifically ilentifiel (in the documents we reviewed)
95 a prohlem area anl hence we will not comment irt length hare.

flo issues of unique numbering, cross-journal numDering, and
recolving (cro:si Journal links clparl, need sone wor<. 3dl

Dellverv lechanism 3e
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essage lelivery is handled bits and pieces everywhere, mostly
'lomlnated 57 issues of ARDANET inter'ace and ARPANET wailer.
rals his led to discarding some valuaole delivery modeR

3 citation delivered before the message is realy) and to
ineitiviencies in general Journal communication. 3el

 general deli,ery mechanisn need le defined that will support

12'ivery to Augment as well as non-Augment mail systems anl
triat deplovs many trans:lission media. However, this mechanism
can 55 :?ecified ortlv 3[ter all desired capaDilities are well

lerinel. (In a separate section below we comment on the augment
to non-Augment mail interface.) 3e 2

Multi-Journal issieS 3f

NuPporting a milti-journal is identified as 3 goal but never
really discussed. fhe list of important relevant issues is
long; to nave 3 ew: nod does one joirnal communicate with
another? how ic catalog information ?assed? how is the tne

"cache" of foreigr journal items storel locally? how is a
"foreign" .Tourial iten retrivved? 3fl

These aspects rannot be comnented on

clearlv nor-trivial design issues. It
:7000 Cleir interface among journals s
that the transition from a single to
lS smooth.

Tne Latalog facility

i, a few lines and are

is important to 1-.ave a
pecitied ieforehand so

a multiple Journal system
3fz

39

Tn, coniuslon between messages and catalogs partially stems
tron the lack of definition of the catalog. The cataloc is a
lata base that must Drovile at least two functions: search
canahilitias ), ratalig entries (autair, dates, etc) aid
Address resolution (converting a Journal identifier to a
recular A unment link). Asile from identif ving tne entries in
Inls alta casa (Dotn in content 3nd for'n) its leneral
runctionality must be specifie-1. Some exlmples of issues that
Must (and currently are not) addressed are: how it is accessed
'9.4 hy what processes, how are catalog entries communicated

'11-nin a Joirnil svitem and crosi Journals, how are catalog
functions of a foreign Journal per'ormed, etc. 3ql

13 ent ivster problems 4

Allressing in any m?i] system requires careful design and exact
aerinltion but rereived onlv nursorv attention in the current

design. In the 4/AT L system addressing is based on a (multitude of)
119lt 5.Ftens which themselves ara not clparly defined or

3
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specified. At least that portion of the ident system that is used
iv *ne MAIL syster mist be exactly specified. 4a

in addition to HAIL the ident system serves other AUGMENT related

tunctions (e.c. sta+ement signatures) and the transition from a

91.alln ident system to nultiple systems nay not be
straightforward. It is mandatory to explore the interrelations
hetweon the various entities that use ident systems so that
agverse slde afFects are avoidal. 45

wltrl regard to th/3 "ATL system the following issues need
re-evaluation: 4c

individual nembership in an ident system. 4cl

lt may he desired that individuals belong to vore t,an one
ident system since they should be allowed belong to more
tnan ona AHSMFLT "system" (such as the architects, in their
own system an·g the 9 Re system). Of course one can include

the same inlivilual in Fifferent ident systems under
dltterent ilent:, out that is cum,ersome (statement

Signatures, again)· 4cla

Group ldents across ident systems 4c 2

The aivantage of group lients will be lost if membership
cannot span more than one ident system. Related issues such
as to which ilent system does such a group belong are not

discussei at all. group idente tnat incluie otizer group

i lerlts will, 01 course, complicate the problem. 4c?a

welatlon between Journal systems and Ident systems 4c3

one can conceive of nanv relations iet/een .lournal eystem
and ident svstems which must all Me explored. The simplest
and most restricted is a one-to-or,e relation where each
Journal svsten has its "own" ident systen and vic·3 versa.

Another nosifible relation is 3 single j'lent system for mdny
Journal svitems. gany other possiilities should be explored

incluli-7 a structured iRent system that has other ident
svstens includel in i'. 4c3a

AdrAsq resolution 4c. 4

Kesolvir; an ident to the individuals' mail boxes is

obviouslv 31 ident systen function. The current design does
not specify hok this is lone. Issues such as where are
idents expand,d (especially group idents), hod and when are
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"Toreign" ilents resolved, and what are the ident vall lation
facilities -ust all ie discussed. 4c4a

Non AUGMENT ident systems 4c5

While a lengthy discussion of interfacing the AUGMENT MAIL
svsten to othor nail Eystems (specifically tne ARPANET) is
Presented tiera is no specific discussion of interfacing to
other, non-3,II('91:'NT, ident systems. Such systems do exist and
although may not he called ident systems they perform
similar functions Cat least in the MAIL context)· 4c5a

It is our feeling that the ilent system ie:, and should be, kept as
a seoarate entit, ae it perforus functions that are aot unilue to
the MAIL facility. Vet even as a semarate entity it should be well
1ntegratel Into the model on which the MAIL systen is based. 4'

AUGMEN to non-AJSVENT interopera,ilitv 5

vall systems li li

comparlble with
elli')31.ihility to 3
lidlvidual mall SY
avallable outside

Se.imilar environments will never he completely
other. International standarls will foster

degree jreater than seen today, ,ut each

stem will support uniqum functions which are not
of the local environment. 5a

each

The rost complex non-AJGMFNT' mgi] s,sten currently kno.In, Arpanet
mail, ls but one eximple of an external mail systems to Which
AUGMENT maY reguire connection. The functionality inherent in
Artanet mall should rot unduly corstrain the design of AUGMENT
11=,iL, esl aciallv gince AUGMENT mail is much richer in the support
or Shared data hage message exchanges. Likewise, no attempt should
be made to utilize the Arpanet mail tools within the AUGMENT
environment, or vice versa. Eb

Rather than recommend the specific apgroach to be taKen, we
recommend a reevill_lition of the current approach. If a goal eyists
to Interconnect dith other, not-Arpa, or *he next generatio, of
Arpa mall systems, then greater care is needed to ilentity and
generalize the fuuctions performe,9 within AUGMENT mail. Jnce those
functions are encapgulated int) a clean functional model, then the
task ot interronnacting with other mail svstems becomes more
tractable. 50

Pow-'rtul and clea, aporoaches to this problem of mail system
1nzarconnection do exist. These approaches can and should be
adantaa to meet the needs of tae AUGMEN: Mail - Arpanet Mail
1nterconnectlon. 5d

J



AVOIDING WORKING NON-SOLUTIONS TO OFFICE COMMUNICATIONS SYSTEM DESIGN

James H. Bair

BNR INC.

Palo Alto, California

SUMMARY

computer-based message systems are no longer being
used exclusively by computer sophisticates. Th e

new users, primarily office workers, bring a

totally different perspective to the use of digi-
tal technology. A review of lay-user's perspec-

tive reveals problems in current approaches to
system design that typically result in "working

non-solutions". Determining working solutions is
not merely a matter of surveying potential users
as they represent but one of the four divergent
perceptions of the ideal system design. A design
solution is proposed that facilitates convergence

1 of the perceptions of the system chooser, user,
manufacturer, and researcher. A current research

effort is described which predicts, based on

current attitudes and behaviors, a system design
that potential users will accept and that Will

enhance productivity in the future.

· BACKGROUND

Computer-based message systems have evolved con-
siderably since they appeared as an adj unct to the

I early development of timesharing well over a
decade ago. Initially, programmers adjacent to

R&D computer centers valued leaving messages for

colleagues at about the level of another few lines
of good code. Covert evolution of message han-

dling software soon resulted in an awareness of a
new medium of communication for white-collar work-
ers.

Network designers and users reminisce about the

almost startling discovery that the ARPA Net was
being used more for messaging than for data tran-

sport and other applications for which it was

designed.1 Experienced computer users were

engaged in nationwide conversations irrespective
of location or hardware. We are now on the verge

of another major proliferation of computer messag-
ing represented by PLANET, ONTYME, COMET, HERMES

and other personal mailbox, store and forward mes-
sage systems. The potential and impact of sophis-
ticated computer messaging as it has evolved since
its earliest days ·is reported in two new books,

The Network Nation, by Hiltz & Turoff2 and The
Office of the Future, by Uhlig, Farber, and Bai3-

The current proliferation of message systems

represents a discontinuity in the preceding evolu-
tion. Messaging, along with other direct uses of

computers, is leaving the domain of highly trained
and skilled computer sophisticates, fluent in the
cryptic language of machines, and appearing as a
commercial product in realms where computers are
more likely to be feared rather than loved. Th e

non-sophisticated computer user has a totally dif-
ferent perceptual and experiential perspective

than the sophisticate. This difference Will not

change the underlying purpose for using messaging
products, but it will change the interface and

performance characteristics required for accep-

tance.

Experience with the attempted implementation of
messaging systems that did not accommodate the lay
user's perspective has generally been negative.
Examples abound, but it is more useful to concen-
trate on the nature of the user's perspective. A
potential user's perspective has three fundamen-
tal, psychological components: (1) needs, (2)

characteristics, and (3) expectations.

(1) User needs include both basic human needs and

job requirements. The basic human needs are

perhaps best characterized by Abraham Maslow.4 In
essence, Maslow explored the notion that we are

motivated by needs, with certain needs having

priority over others. If using a system is per-
ceived as either enhancing a user's job security,
providing additional socialization opportunities,
or contributing to his esteem, in that order,

there is positive motivation. If there is no per-

ceived relati.onship to these needs, motivation for
serious usage seems improbable. Motivation to use

a system may be intuitive to system designers, but
not obvious to computer non-users. Concrete por-

trayals of system benefits to prospective users

are required that relate to job success and

socialization needs. It must be remembered that

the user' s need is for accomplishment of his job
with the computer as a means not an end.

(2) User characteristics include the areas Of

sensation, attention, memory, and cognition. Most

system interfaces are depraved as sensory stimuli,
consisting of monochromatic, one dimensional CRT's
with the resolution of drawings scratched on a

sandy beach. Many systems violate memory

processes by requiring a user to operationalize

more than the average maximum of seven chunks of
5

information retainable in short term memory.

Mnemonic aids to remembering commands and opera-
tors also seem to be ignored.

CH1491-0/80/0000-0099$00.75 © 1980 IEEE 99
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(3) User expectations are probably the most

powerful influence upon the user's experience.
The user brings expectations derived from use of

other technologies and systems, most notably the

telephone and typewriter. Overt telephone failure
is almost non-existent, with inefficiencies

relegated to operator error and caller unavaila-
bility -- problems external to the technology.

Typewriters do fail, but are easily replaced,

repaired, or ignored. In both cases, the technol-

ogy behaves in a predictable manner, fitting a
model easily learned by the user. Reliability,

responsiveness, and performance as advertised,
without surprises, are imperative to avoid nega-
tive reactions.

To date, unfortunately, we are far from realizing
systems designed in keeping with these components

of the user's perspective, although such designs
have been described.6 At the least, users

experience frustration and stress caused by the
behavior of systems that should be as operational

as the telephone, but are not. Subsequently, even
adventuresome users can reject further usage and
skepticism of future technological innovations

spreads.

SYSTEM DESIGN PROBLEMS

The Current Design Process

Correction of any situation requires identifica-

tion of the problem areas; unfortunately, the
whole of current design practice appears at fault.
But the fault is only apparent if we align our-

selves with the user'.s values and perspective.
The traditional design is driven by the highly
technical, precise, and demanding computer and

engineering sciences. To produce good programmers
our educational system begins infusing them with

the utmost of empirical rationality at an early
age. A new way of thinking and problem solving is
inculcated, derived from the abstract tools of

mathematics and engineering. At the end of 4-6

years, this educational process has forever engen-
dered a new thought process which is brought to

bear on design. Collectively, a culture with its
own language is created -- the rigorous, logical,

domain of programming languages and input-output
devices.

In this culture, the questions posed do not arise
from user needs for the most part, but rather from
technology potential: "What neat thing can I get

my software to do? " The result of competent

effort is a system that functions well for the

programmer-designer. Of course, accommodating the

user is merely a matter of adding some user sup-
port -- documentation, training, and an introduc-
tion to computers for good measure. The end result
typifies message systems and other office systems
today: a working non-solution.

The resultant system typically can be demonstrated
and shown to perform in some way, for example,

delivering and managing messages. However, the

lay-user is confronted with operational opacity,
undecipherable error conditions and error mes-

sages, and a plethora of control characters, func-

tion keys, and arbitrary steps that must be fol-
lowed unconditionally. The learning process

threatens the user's ability to meet basic needs
(including job requirements) by consuming time for
learning and operation. This same time loss has

negative bottom line impact. To meet the basic

needs of users, a system must be transparent to

operate, minimizing time loss, and consistent with
performance expectations.

Determining User Needs -- Divergent Perceptions

Perhaps design problems would be readily solvable
if the solution were merely to meet "user needs".
However, there are four very different perceptions
that confound even the most user-oriented design
approach: (1) what the system chooser will buy,
(2) what the user says he needs, (3) what industry
can develop, and (4) what will actually increase
user effectiveness.

(1) The system chooser is the buyer or decision
maker in an institution acquiring a service. His

criteria are primarily economic, including a lim-
ited investment per person, a predetermined rate
of return, and a defined amortization period.

Very often, up-front economic constraints prohibit
investment in design and support that are funda-

mental to achieving critical mass (e.g. having
enough users) and long range viability.

(2) A claasic misconception is that the user can
tell designers what he needs. No different than

life in general, the process of self-diagnosis is

woefully inadequate as the sole determinant of

needs. Certainly, users must be polled and seri-

ously regarded in selecting opportunities for sys-
tem application, but super-human powers of predic-
tion should be left to others. A user cannot

anticipate the form of a technology totally unk-
nown to him; energy is much better spent determin-
ing the user's values and criteria for success in
the context of his current work environment.

(3) Even if the user could anticipate the optimum
design of useful technology, industry currently
would have difficulty delivering the product. In
numerous consulting studies, the author has found
that currently available systems could not meet
the chooser's or the user's criteria. Perhaps we

were seeing industry's reaction to user demands
which resulted in a situation where neither user

requirements or industry capability were met,
almost a "Catch 22" effect. Industry, dominated
by the working non-solution approach, perceives
users' needs in light of the current capabilities
of mass-produced technology. For example, if the
user wants an integrated telecommunications system
for voice and data, he most likely will get a

telephone interconnect switch that requires paral-
lel wiring for any digital transmission with

users. Or, for office automation, he likely will

get a word processor which uses special purpose

hardware for mechanized typing in total disregard
for actual office functions; in other words, a

mass produced non-solution. The limitation is not

the potential of industry, but industry's percep-

tion of system fesign, an idea vividly presented
by Morton, et al.

f
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(4) The convergence of the foregoing three per-

spectives does not yet address the most import,ant
question: What will increase user effectiveness?

, Plagued wi th two subproblems, how to measure

effectiveness changes and how to determine the

causal relationships to design variables, this

perspective remains a frontier for design related
research. In an overview of a measurement metho-

dology for electronic office systems,8 the author
proposes a conceptual model of the variables that
must be measured, methods of measurement, and the

measurement controls that must be followed. Some

of the results of measurement, particularly the

causal relationships for imprveYefficiency are
reported in other publications. ' A surprising

conclusion from this work is that users cannot

judge what will improve their effectiveness.

Measurement of different design factors must be
done indirectly, regardless of whether the factors
are cursor control or the functional capabilities
oF a message system.

For example, users generally appear to resist buy-
ing or using the "mouse" cursor control device.

However, years of rttearch and use at Stanford

Research Institute and elsewhere12 have shown
very significant improvements in the efficiency of
editing and other interactive CRT tasks using the
mouse. The improvement is so great that it

appears worth any effort to add the mouse to

present workstations or obtain a license. A

second example is the difference between initial

user perceptions of required functional capabili-

ties of message systems and , their perceptions
after several months of experience. Invariably,

the desire for a simple system with few commands
for sending short messages gives way to dissatis-

faction wit h the restricted service and a demand

for extended capabilities such as document produc-
tion.

' In both examples users could not explicitly define
the interface design or the capabilities and ser-
vices they require to increase their effective-

ness. Other examples show the limitations of

user' s subjective assessments of their needs.

i Observational studies of the time spent in daily
I office activities continually surprise subjects

who subjectively anticipated far different

results. Two findings were notably unbelievable

i by users: 75% of manaerial time is spent in com-munication activities, 3 and 20% of clerical time
is spent waiting for work.14

Thus, user' s perceptions must be taken as only one
of four perspectives of system design, and do not
reflect valid changes in effectiveness. However,

the user's perspective as stated above is a very
important component in design success. User's

perceptions can provide an understanding of expec-
tations of system characteristics, and provide the
basis of user participation in design, both criti-
cal for successful system implementation and

acceptance.

A SYSTEM DESIGN SOLUTION

Design from .a Model .of the End-User

The design process must incorporate the four per-
spectives into a working solution that begins with
measuring and analyzing the behavior of users,

choosers, and designers, and then overlaying the
results on technological feasibility· There are

basicAlly seven steps leading to a prototype sys-
tem.

1. Survey User Expectations. Determine the sub-

jective anticipation of pre-users and characterize
the potential for accepting technological innova-

tion in their work life.

2. Measure User Needs. Apply work flow analysis,
work measurement techniques and psychological
instruments to representative office operations
and laboratory simulations to gather data about
what actually will impact user effectiveness.8, 15

3. Use Psycho-social Characteristics. Use the

literature on human performance and laboratory
studies of human-computer systems as guidelines

for specific design features such as rsor con-
trol, and command language consistency.

4. Establish Functional Requirements· Map a pro-

gression of functional capabilities from initial
implementation through system maturity for intro-

duction to users; for example, a simple messaging
capability could be followed by a personal manage-
ment information system.

5. Use Efficiency Data· Design the interface,

and work methods and procedures based on time and
motion like studies of simulated human-computer
communication scenarios.

6. Specify Systems Features. Specify each

feature based on weighted valuations from effi-
ciency and effectiveness results,. psycho-social
characteristics, and user acceptance potential.

7. Overlay Functional & Feature Specification on
Technology. Carefully revise the tentative design
into feasible packages to be introduced incremen-
tally as technological development permits. This

emphasizes deliverables that are reliable, respon-
sive, packaged into non-intrusive hardware, and

when they can be delivered-

This brief description of the ' seven steps is

intended to draw attention to the user behavior-

driven design and the need for thorough end-user
research prior to any development of message or
other systems intended for non-computer sophisti-

cates.

An End-User Research Methodology

Our present work focuses on an approach to the

front-end of the design process (Steps 1 & 2) and
is oriented toward the perspective of the user and
chooser as described above. (Previous work has

focused on the perspectives of industry and end-

101

f



user effectiveness.) Our methodology is a

comprehensive package of research methods that
describes the potential for usage as well as

design factors for office communication technology
in an organization. As a methodology, it provides
all the necessary information to conduct an on-

site study. For example, the methodology includes
the step-by-step procedures for administering
questionnaires, introducing the study to respon-
dents, and the reasons why each question or meas-
urement is used. To develop an accurate base for
the design process, several different research

methods are used that complement each other in a
coordinated package.

The methodology is intended to answer two ques-
tions: what technology will enable users to be
more productive (perspective 4), and what will be
accepted in the working environment (perspective
2)? No single research method will address both
these questions. The productivity component
requires quantitative data and a model of what:

improves productivity; the acceptance component
relies more on subjective data. Therefore, the

methodology includes both quantitative and subjec-
tive types of research methods.

The research methods have been designed with the

most challenging question in mind:

How can we predict what potential users will
accept that will make them more productive in
the future based on current attitudes and
behaviors?

The methodology addresses this question by using
research tools that do not ask a respondent ques-
tions about technology of the future, or about
other things which the respondent has not experi-
enced. All questions are in terms of past experi-
ences or attitudes currently held.

Likewise, measurements are of current behaviors
from which future behaviors can be predicted.
Th us, the prediction process is done by the
research team, not tile respondents. A complex
model (conceptual) based on years of extensive
investigation of prototype office-of-the-future
implementations 3 enables the best possible pred-
iction. Basically, this works by comparing the
new data to previous data. Where there are signi-
ficant similarities between the data, we can

predict similar levels of acceptance and effects
on productivity between the current study popula-
tion and previous study results.
The data gathering process in each case begins

with the selection of a company representative of
a market segment; for example, electronics
manufacturing. After an understanding of the com-
pany is obtained from its management, a represen-
tative sample of about 200 persons is selected.
The sample consists of offices where the primary
activity is information processing. A set of

questionnaires is given to each person. Based on

the questionnaire results, 20 - 40 respondents are
interviewed. A final rating questionnaire is
given to all respondents which focuses on the

technological improvements possible in the office.
An optional method, the communication audit,17

may then be used to quantitatively describe com-
munication behaviors such as meetings, telephone
calls, and memos. During the process of deliver-
ing and collecting questionnaires and interview-
ing, observations are made of information manage-
ment procedures, working environment, and working
methods.

Upon completion of the case study, the data is
summarized and analyzed showing the correlation
between the human, organizational, and design
variables. The results will identify the .222.grz
tunities to use advanced office systems and the

acceptance level of the potential technological
solutions. "Opportunities" for use reflect user

needs without relying upon the user's judgment.
Knowing the "acceptance level" permits selection

of the appropriate functions, features, and confi-
guration for a target implementation date. This

approach, very briefly desribed, facilitates the
successful convergence of the design goals of the
chooser, user, and industry, and the requirements
for improved efficiency and effectiveness.

In conclusion, we note that the reason for being
for computer communication systems is to serve

users who are no longer the designers! And to

quote Morton, et al.7 "What we know above all is
that the new user is most emphatically not made in
the image of the designer."
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Electronic Mail Systems

12 lectronic Mait provides an exciting
1-0.d and revolutionary new approach to
communications in today's fast-moving
business environment. These systems
can manage virtually every aspect of
person-to-person communication

within an organization, including mes-
sage preparation, transmission, filing,
retrieval and distribution control. Most

of these systems use a computer as an
electronic mailbox and give each user
access to his or her messages through
ordinary computer terminals - fixed
or portable, video or hardcopy.

In order to see the advantages of
Electronic Maii, let's compare it with
conventional forms of business com-
munications:

• Unlike an office memo, the com-
puter-recorded message cannot be lost
or misplaced. The system gives both
sender and receiver time-stamped proof
of transmission and a record of the

message.

• Unlike the telephone, Electronic
Mail lets you send a message without
knowing where the recipient is. All
messages go to the central computer
and can be picked up from any termi-
nal on the system. Because the corn-
puter holds the messages until they are
called for, there is no need for both
parties to be available at the same
time.
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• Unlike intra-office mail or the

postal system, Electronic Mail is in-
stantaneous. It lets you compose, edit,
transmit, distribute and file a message
in a fraction of the time it would take

to send a business letter - minutes, in-
stead of days.

• Electronic Mail expands your
communications "window." When you
call by phone, within the same time
zone, you have ju 40 hours a week to
make contact. And if you are calling
cross-country, your contact time is cut
to 25 hours. With Electronic Mail you
can send and receive messages when-
ever you want, without worrying about
time-of-day. Your contact time is a full
168 hours a week.

• Electronic Mail Systems are totally
non-interruptive. They don't ring, buzz
or break in on meetings. You use it
only when it is convenient for you.

The following are the main appli-
cations:

1. Broadcasting - to send the same
message to multiple devices. Example:
Have a memo sent to ten people via
one command.

2. Store/Carry Forward - the store
option would automatically keep mes-
sages available for a defined period of
time, if the receiving device was not
available. The carry forward option
would give individuals the capability of
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ird of Directors.
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redirecting messages to different areas.
The combined functions would store

messages until a user becomes available
anywhere on the system.

3. Calendaring -· does what its
name indicates. It keeps track of
people, places and time.

4. Feedback/Response - the system
automatically tracks and confirms de-
livery of messages. In addition, the re··
ceiving party may respond.

5. A Total Network --- a network

system will not only allow local devices
to communicate with one another, but
also allow all functions and informa-
tion to be available to remote sites.

The output the user receives may be
soft copy on a display, hardcopy pro-
duced by high speed page printers or
letter quality printers and/or micro-
film/microfiche from computer-output
recorders.

Simplicity for the ber
These systems are designed from the

users point of view; the computer does
most of the work and helps the user.
You do not have to be a programmer
nor even know how to type to use elec-
tronic mail. You talk to the computer
in plain English. Here is a list of typi-
cal functions and a brief explanation
of each:

Compose: You just create as you
normally do, in your own words, in
your own style, Anything from a one
sentence note, a few sentence memo to

a multiple page document, may be cre-
ated.

F.dit: The computer makes it simple
to make changes on the spot. You can
back up, correct mistakes and make
additions or deletions until everything
is just the way you want it.

Send: The s»tem automatically
transmitq your ine>sage to the people
you name - one person or many. You
can indicate a distribution list, such as
"Marketing Department" or "All
Managers" and automatically send the
same message to each person on the

Journal of Micrographics. list.

Continued on rage 66
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suit was that the importance and via-

bility of any records management pro-
gram became directly related to the

personality of the individual records
manager in charge and had nothing
whatever to do with the program's
functional necessity. It remains so to

this day.
Will information managers fare any

better? I don't think so. If he is to do

his job properly an information man-

ager is going to have to ask the pro-
gram manager some pretty tough ques-
tions about his information. The

program manager will go along for a

while. He might initially even be sup-
portive. But ultimately he will become
frustrated by the interference and a

"No matter what fan

manager has and no i
description says, the i
be staff and the

line."

head-to-head conflict will ensue. The

program manager will prevail. Why?
Because no matter what sort of fancy

title the information manager has and
no matter what his position description

says, the fact remains, that he will be

staff - and the program manager will
be line. When line argues with staff,

line wins. Line is why you're in busi-
ness; staff is there for support.

If top managers are serious about
managing their information (and re-
gardless of the rhetoric I'm not yet

convinced they are) then the long dead
information analysis and control func-

tions of records management should be
resurrected and reestablished as a part
of the records management program.
Considering past experience there is no
guarantee that this action will result in

permanent improvement, but at least
there is a chance that it will do so.

There is, after all, a structure to build

on. If it is necessary for "political"
purposes to call the "new" program
Records and Information Nianage-
ment, so be it. It is a redundancy, but
it's a small price to pay and no worse

than records and forms, or correspon-
dence and records, or records and

files, none of which make much sense,
but all of which we've seen. Of course,

if top managers are not serious about
managing their information they can
continue to virtuall> ignore the records
management program and treat infor-
mation management as a separate op-
eration.

Currently, the handwriting on the
w·all indicates that top managers are

leaning toward estabtishing informa-
tion management programs with rec-
ords management as a sub-element.
While that is a "tail wagging the dog"
arrangement, it is preferable to separa-
tion. If such a situation occurs records

nianagers should simply keep in mind
that often, to reach a goal, one must
maneuver in what appears to be a ri-
diculous manner. In a sailboat, for ex-
ample, you must go sideways to go
forward. Becoming a part of an infor-
mation management program may well
mean going sideways. Fighting the
winds and not becoming a part, how-
ever, may well mean going under.

Am [ suggesting surrender? No! I
am recommending pragmatism. We've
been through all this before, you
know. Every few years there's a new
scheme to save the world - a scheme

title the information

itter what his position
't remains that he will

manager will be

that is separate from and wants no
part of records management. We've
had micrographies, which was "not

records management" but is now ac-
cepted as a records management tech-
nology useful for records maintenance
and lately, with COM, for records
creation as well. We've had word pro-
cessing. which was "not records man-
agement" but which is now seen as a
records management technology useful

"When line argues

with staff, line wins.

Line is why you are

in business; staff is

there for support
. . . the answer is

pragmatism - not
surrender. 99

for records creation (and records dis-
position if the switch is turned off at
the wrong time). And now we've got
information management which is

"not records management" but never-
theless contains the heart of what rec-

ords management has always been
about and which is suddenly touted as
a new discovery. Give it time. Things
will end up where they're supposed to
be. No matter how often you shake the
milk the cream always rises to the top.

[3
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Scan: In most systems, this function
will allow you to get an overview of
your electronic· files at any time. A one
line description will tell you the subject
of the message, the date and the name
of the originator.

Read: At your convenience, yoU can

have the system display or print out on
paper or microfilm, any message or al]
of them.

Answer: When you want to I-espond
to a message you have received, the
system automatically does all of the
addressing for you and even attaches a
reference to the original message.

File: These systems can allow you to
set up a complete filing system in elec-
tronic memory. You can have in elec-
ironic memory your chronological file,
suspense file as well as subject files.

Retrieve: In seconds, you can obtain
any information you've filed. h can be
retrieved based on subject, date, origi-
nator or unique identification code.

There are many possible variations
of Electronic Mail systems. You may
use your own computer, time share a
computer or have no computer at all.
You may have dedicated commu-
nication facilities or you may use the
voice grade public telephone system.
You can also subscribe to a system and

not own or lease any facilities. Each
organization must determine the type
of system that best satisfies their
needs.

Electronic Mail systems continue to
gain momentum and probably, close to
one third of the Fortune 500 com-

panies and many government agencies
today, use some kind of Electronic
Mail system. Most of these systems,
however, are only used internally for
time-valued information. In the next

two to five years, as satellite commu-
nication systems come into wide use,
as word processing grows and as the
concept of aittomating the office

spreads, the use of Electronic Mail will
replace much business first class mail
and voice phone calls, and it will be
one of the sub-systems to the total in-

formation transfer system, The Office

of the Future.

CLASSIFIED

FOR SALE

Kodak COM Film. Factory fresh Docorna·,c type E
105mm x 500 ft., cat #1711365. S101.00 per rcli.

multiples of two. Dimension Managemenr, 2708
Wehnwood Rd., Altoona, Pa. 16601.

FOR SALE

Removed in mint condition from records /Oul!,
quantity used shelving with metal strage dea:·.-
ers, letter size, copab'e of storing the e.quivcler,
of 176-5 drawer or 224-4 drawer lette, files. Se:-

tions contain 552 drawers. 24' deep ord are o.e

011 99' high x 24 deep x 39' -de. Con·ac' IR.'.4
Box LA,250 Fulton Ave., Hemps'ecd. N Y. 115£
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Abstract:

Productivity Assessment of
Office Information Systems Technology*

James H. Bair, Senior Information Scientist
SRI International

For the Symposium on
Trends and Applications in Distributed Processing

National Bureau of Standards, May 18, 1978

This paper addresses the problem of measuring the impact of
information system technology on office productivity. There

are three reasons why there are few useful studies of this
problem area: (1) current office information system (OIS)
implementations are not mature enough to provide a valid test
bed, (2) the resources have not been allocated for
significant test implementations, and (3) a comprehensive
evaluation methodology has not been developed. Previous work

has established strategies for innovation transfer that can
result in mature implementations. Implementations are

currently under way that will provide the population size
necessary for significance, and we hope to be able to
persuade the host organizations to allocate resources for
evaluation. The third reason is addressed by the work
reported in this paper, the development of a comprehensive
evaluation methodology.

The approach to the problem is organized into five areas:
(1) establishing the scope and definition of OIS, (2)
designing a framework to structure the problem area,-(3)
listing and defining the variables, measures, and measurement
instruments, (4) describing the interrelationships among the
variables, and (5) designing measurement plans.

OIS is defined by describing the various activities in the
office resulting from the use of technology in place of
conventional working tools. Activities are the processes of
individual work that are common to the different work tasks.

Thus, the conventional task of composing text, e.g., writing
a paper, is usually to write longhand or to dictate. Th e

activities of writing or dictating will be changed by OIS.
For example, online composition, either through a keyboard or
some other input medium, will be the new activity. The task

of composition will continue to be necessary, but the

activities necessary to perform the function will differ.

Productivity is affected by the performance of many
components of an OIS that differ greatly in the scope of
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variables that must be taken into account for meaningful
measurement. We have organized these components into a
four-level framework where performance at each level depends
on the performance of the level below it: (1) equipment
performance, (2) throughput performance, (3) organizational
performance, and (4) institutional performance. Choosing a
level for an evaluation will define the variables that must

be taken into account and narrow the scope of the evaluation.
The definition of levels of performance also provides a
framework for organizing the results of previously reported
studies. The level of a study will indicate the validity of
the results.

The measures listed in the paper are representative of a
comprehensive list which would be applied to evaluate a
system implementation. They are quantifiable and thus can be
used for numeric comparisons. More subjective measures are
also described. Each measure is described in detail, and
matrices show the hypothesized interdependencies and causal
relationships.

Measured changes depend on the manipulation of variables that
are listed and described. Each of the causal variables

listed includes a sublist of the possible alternative values.
Changes in the value of these variables will result in
changes in the quantitative measures. In some cases there is

a fine line between the different values, for example, the
difference between "textual drafts" and "typing reports"
under "characteristics of application." However, the
alternatives are necessary for a manageable description of
the potential causes of measured variation.

The way in which these causal variables change the
measurement results is a set of relationships that is a model
of office information processing. For example, does the use
of "multiple single stations" instead of a "centralized
system" change the "job completion rate?" The proposed model
is primarily theoretical based on the very limited results
currently available. There are few conclusive empirical data
about these relationships. We briefly present what is known
and refine the outstanding questions as a basis for further
research.

Measurement plans that intend to be rigorous, comprehensive,
and quantitative must control the numerous extraneous
variables. Two measurement plans are proposed, a
pretest-posttest design, and the same design augmented by a
comparison or "control" group. The measurement setting is a
mature implementation of complete OIS for a significant user
group in an operational environment. The extraneous

variables include Hawthorne effects, maturation, selection,
history, individual differences, test effects, and others
that are common in field evaluations. The execution of such

2



a rigorous plan is difficult but necessary for a valid
determination of changes in productivity. We propose that
the comprehensive approach described here is a feasible and
reasonable solution to the problem of OIS evaluation.

*Sponsored in part by the Government Service Agency,
National Archives and Records Service
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COMMUNICATION IN THE OFFICE-OF-THE-FUTURE:

WHERE THE REAL PAYOFF MAY BE

James H. Bair

SRI International

Abstract

Office activities will be changed in the office-of-the-
future and the area of greatest change may be in communication.
An examination of the resources of U.S. business shows that non-

clerical personnel are the largest labor costs, and the principal
activity of non-clerical staff is communication. Thus, the great-

est leverage for the benefits of office automation is in support-
ing the communication activities of non-clerical personnel. An

analysis of the benefits of computer mail based on the labor
savings in four sample areas indicates that computer mail is cost
effective. If the social problems can be overcome, computer mail
could well provide the highest payoff of office automation.

Introduction

As early as 1966, J.C.R. Licklider postulated about a "man-
computer" symbiosis where man and computer form a synergistic
system much more capable of processing information than either
man or computer alone. Douglas Engelbart pioneered the develop-
ment of such a system to extend human intellectual and interper-
sonal communication abilities, beginning in 1962 and continuing
to the present. Several hundred users have explored and applied
the "Engelbart system" since the mid-sixties, and the system and
its uses have continued to evolve toward the "office-of-the-
future." In parallel, many other human-computer systems have
materialized to extend and improve the capabilities of white-
collar workers to deal with an ever increasing amount of paper and
information. In some cases, less sophisticated hardware, such as
"word-processing systems, " has shown substantial improvements
within a limited application domain. However, measurable improve-
ments in overall organizational productivity have been extremely
difficult to document in the white-collar area.

In grappling with the challenge of demonstrating the hypothe-
sized improvements in productivity for several years, I have been
confronted with many of the problems. One problem has been trans-
lating obvious qualitative benefits into quantitative results.
Ideally, it would be possible to show an overall increase in
organizational productivity from office automation--an increased
return on the investment to support white-collar workers. The

elusive nature of office work makes this much more difficult than

showing gains from automation in industrial work. A second
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problem is the lack of funds to develop measurement methodology
that would be adequately rigorous and comprehensive. We currently
have some contracts, and are just beginning to formalize long
standing ideas and speculations.

This paper represents some of the speculation about increased
productivity through human-computer systems in one area, inter-
personal communication. There is an assumption made here based on

some previous research: computer mediated communication or "com-
puter mail" will be used as a substitute for other modes of com-
munication. Based on that assumption, we are able to show that
the quantity of communication as a daily activity for a majority
of the labor force provides considerable leverage for improvements.
Some of the improvements resulting from the use of computer mail
appear to be quantifiable to the degree necessary to demonstrate
labor savings and provide an adequate return on investment. This

is feasible if we do not find major psychological and sociological
factors that would negate potential gains.

A Description of the Office-of-the-Future

Since the context of this discussion is the office-of-the-

future, and it is not yet a clearly developed concept, a brief
description follows. The office-of-the-future describes a combi-

nation of new technology and new activities. The new technology,
as far as its use in the office is concerned, will be highly
interactive based on large, mixed text and graphics displays. We

can predict that there will be hierarchical hardware, including
intelligent terminals, local.shared logic, and network connected,
large scale systems. However, hardware is not critical to the
concept of the office-of-the-future, particularly since the tech-
nology will continue to evolve.

It is most critical that the technology be user oriented,
permitting the non-technologist to gain a high degree of fluency
with the system with a reasonable amount of effort. I call this

degree o f fluency "system transparency, " because the user sees
through the technology unencumbered by the mechanics of usage and
free to deal directly with the information. In other words, the

computer based media become as comfortable as conventional media
are in the office-of-the-present.

Realization of system transparency on a large scale will
probably require the elimination of "programmer think" from system
design. The special perspective that programmers have often does
not include the needs of the inexperienced user. Programmers

think in terms of computer operation, a very logical, discrete,
binary like process compared to the average user. The acquired

logic is good for cross-word puzzles, "space war" and other games,
but it cannot be required that users in the office-of-the-future
have the programmer's logic. 1

In the office-of-the-future, there will be different activi-

ties in the office resulting from the use of technology in place
of conventional working tools. Activities are what people do that
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reflect the way they work. Thus, the conventional method of com-

posing text, e.g., writing a paper, is usually to write longhand
or to dictate. The activities of writing or dictating will
change in this concept of the future office. For example, online
composition, either through a keyboard or some other input medium,
will be the new activity. The function of composition will con-
tinue to be necessary, but the activities necessary to perform the
function will differ.

The primary activities that will change include:

- Composition and drawing will be done through online text
editing and graphics facilitites.

- Reading and scanning will be done through online portrayal,
selection, retrieval and presentation facilities.

- Document production and control will occur entirely online
with little needed for the paper medium.

- Messages, mail, memos, telephone calls, and publication
distribution will be done largely through computer communi-
cation facilities which may include voice, pictures, and
processes as well as text.

- Meetings will occur through teleconferencing as well as
face-to-face greatly reducing the need to travel, or
perhaps even the need for a central office building.

- Information organization on all levels will be prescribed
by the user and maintained by the computer. The relation-
ships between pieces of information will not be static as
in a file cabinet, but dynamic so as to represent condi-
tional relations.

- Personal information management will be done online includ-
ing notes, agendas, calendars, etc., and these will
actively remind the user of due dates, meetings, etc.

- Organizational information management will be integrated
into the other activities, particularly those of the
individual. Communications, reports and papers, financial
and production data, legal and planning information and so
on will be interlinked so that related pieces of informa-
tion are tied together forming an organizational intelli-
gence.

- Intellectual and creative activity will be supported
through the other activities, but also will be extended by
the active computer medium which can maintain relationships
among different pieces of information so that more abstract
relationships between the relationships can be explored.

In addition to changes in activities, there will be changes
in the way in which services are used and accessed. Most services

that white collar workers use will be accessed through a single
interface. Figure A-1 shows the worker in the office-of-the-
future with services that are available to him. The services are

grouped into three lobes. The first lobe includes the services

that are most personal and everyday--core services. The more
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specialized, less frequently accessed services are in the lobe
that is most distant from him. The core services shown in the

figure are most important in the effective performance of everyday
activities. Core services are necessary for the individual and
organization to function on a daily basis.

The support of core services may have the greatest potential
payoff. Most of the daily activity is spent in providing these
services. For example, communicating, using a core service, com-
prises almost 90% of a manager's time (Mintzberg, 1973). In

addition, when core services are provided, accessing less used
services is a straightforward extension of the same skills, tech-

niques, and technology.

The office-of-the-future will provide all the services that
each individual needs in one integrated system with one interface.
The system will be designed to permit easy evolution to incorpo-
rate new technology and additional services. The integration into
one system of present and future services is a key source of bene-
ficial impact upon productivity.

Leverage of Impact Area Based on Labor Costs

The primary and most important question about the changes the
office-of-the-future will bring is what are the benefits? Bene-

fits may take many forms, for example, the reduction of menial
tasks and the improvement of the quality of work. But the innova-

tions required to bring about the changes require an investment,
and thus there must be a return on the investment. Consequently,
the benefits of greatest concern to institutions are cost savings,
for example, a decrease in labor costs. Less tangible and much
more difficult to relate to investment are qualitative changes.
Thus, although improved quality is equally important, organiza-
tions are most concerned about quantitative benefits.

If the foregoing frame of reference is accepted, the second
most important question is: where can the greatest quantitative
benefits be realized? In other words, what area of change will
have the greatest leverage. Current investment and technological
development indicate that the answer is "word processing. " There

are countless implementations of hundreds of systems. Studies

show that the primary activity in a word processing system, typing,
can be improved by orders of magnitude, ranging from 200 to 500%
in some cases (cf. O'Neal, 1976). Another major activity, author
composition, can be improved 30 - 50% (according to IBM) through
the use of machine dictation. These impressive results are well
documented in the word processing community and well known by
vendor sales people.

The productivity increases in word processing implementations
are translated from increased number of lines or words per unit
time (per hour or per day) into the amount of labor saved by the
increased output. The point of leverage in this case is the
typist's labor and the function is hardcopy production, either for
general documentation or for correspondence. The reduction in the

cost of labor is the return on investment.
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However, if we look at the overall distribution of labor
costs for U.S. Business (Figure A-2), we see that the costs of
clerical support in general is about 34% of total labor. The

secretary typists costs amount to only 6% of total labor costs.
Thus, on the basis of the proportion of costs, the leverage of
word processing is quite small. A quantitative savings in the
secretarial-typists area will have a relatively low effect on

overall operating expenses. This does not belittle the value of

present approaches to word processing, but can serve to focus the
investments on areas of greater potential return (Harkness, 1977).

Non-clerical labor costs are 66% of the total indicating that
this area should be examined for potential quantitative benefits.
The breakdown between management and professionals is interesting.
However, we need to understand the activities of this labor sector
and how they will change as a result of innovations. Typing is
the activity most supported in the secretary typist area. What

activities can be similarly supported in the other labor sectors?
The clerical sector is supported by data processing which includes
accounting, inventory, and other computer based functions. Since

the non-clerical sector does not seem to be supported and yet com-
prises 66% of the costs, non-clerical activities appear to be most
important to examine.

Leverage Based Upon Daily Activities

The distribution of daily activities for secretary-typists
supports the notion that leverage for office automation is not in
typing. Figure A-2 shows the average work distribution for
secretary-typists. This survey data indicates that typing is

approximately 20% of the on-the-job hours (Purchase, 1976). Thus,

typing is approximately 1.2% of the labor costs of businesses (20%
of the secretary-typists' labor which is 6% of total white collar
labor costs). Although the percentage is extremely small , the
dollar amount is 4.4 billion for all U.S. business in 1974. By
comparison, non-clerical labor costs total $249 billion.

Non-clerical activities are divided into essentially two
categories, managers and professionals. Managers' activities have
been studied by several persons (as summarized by Panko, 1976)
which all seem in general agreement. One of the most interesting
and thorough of these studies, Mintzberg (1973), is the source of
the managerial work distribution shown in Figure A-3. Oral com-

munication (meetings and phone calls) amounts to 75% of what a
manager does with his time. Desk work (22%) is described as

mostly reading and writing (20% of the total), in other words,
written communication. Based on Mintzberg's study of activities,
95% of managerial labor is spent in written and oral communication.

Professionals (non-managers in this case) tend to spend less
time in communication. In a composite of three studies (over 5000
subjects) of scientists and technologists use of time (cited by
Panko, 1976), 63% total was spent in communication which included
37% oral communication. I found similar results in studies of an

Air Force research and development facility (Bair, 1974). A
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survey of white collar workers in general--including secretarial--
shows a similar distribution: 39% of daily activity is oral com-
munication (Edwards, 1977).

The conclusion that labor costs are incurred largely by pro-
fessionals and managers in the process of communicating raises
additional questions. The most important is: what changes in the
office-of-the-future could reduce this cost? The changes in
activities based upon the new technology have been presented above.
Since these changes are projected on the basis of years of experi-
ence with prototype systems, we can be reasonably certain that
technology can be used to support the communication process (c.f.
Bair, 1973). However, to address the foregoing question, we must
consider whether technology could reduce the labor involved in
communication.

Since non-clerical communication has such high economic
leverage, a small percentage increase labor savings will have a
high impact. This removes some of the pressure to show large
magnitudes of savings to justify the investment in the office-of-
the-future.

Some Benefits of Interpersonal Communication Technology

Benefits of the use of interpersonal communication computer
technology in an office automation system have been observed
through organizational studies (e.g., Bair and Conrath, 1974, and
Carlisle, 1976) and several years of experience in the development
and use of computer based message systems in the ARPA Network
community. Other researchers have made similar observations

(Turoff, 1977, Hiltz, 1977; Edwards, 1977). The following list of
benefits is by no means comprehensive, and overlooks some of the
problems that could possibly reduce the beneficial effects. How-

ever, some of the benefits could result in a reduction in labor.

TABLE A-1 LIST OF BENEFITS OF COMPUTER MAIL

1. Permanent, searchable, stored record

2. No simultaneous activity necessary

3. No meeting schedule necessary

4. Optimum time for composing, reading, and responding
may be selected

5. Physical collocation not necessary

6. No interruptions

7. One action for general information distribution

8. Fast delivery at low costs

9. Automatic distribution

10. Automatic headers
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This list of benefits is brief and does not discuss the broader

implications for organizations and communities that use computer
mail. There are other studies and reports that address the bene-
fits and some of the problems of computer mail in greater depth,
most notably Uhlig (1977) and Turoff (1977). Uhlig's experience
is with a massive government organization and one of the largest
computer mail system implementations to date, and bears out these
benefits:

1. Permanent, searchable, stored record. A permanent,

automatically stored copy of all communications is
available for retrieval by keyword, sender, and other
characteristics, and for subsequent use in other
compositions.

2. No simultaneous activity necessary. The sender and

receiver(s) do not need to interact simultaneously.
Messages may be originated, sent, received, and read at
different times (asynchronously), an important benefit
when the geographical separation involves considerable
differences in time zones (e.g., from London to San
Francisco). Because messages may be sent or received
at any time, portable terminals can be used at home, on
trips, and during non-business hours.

3. No meeting schedule necessary. Topics can be introduced
and be responded to by all discussants at their conven-
ience, and over an extended period of time.

4. Optimum time for composing, reading, and responding may
be selected. Communications may be composed, read, and
responded to when the communicators are best able to
respond, having the needed resources and disposition.
Although formality is less than in a letter or memo , the
printed text is available for careful composition and
studied response.

5. Physical collocation not necessary. Physical location
is not important in any communication, permitting inter-
actions in situations in which telephoning is too costly
and the mail service is too slow and/or unreliable.

6. No interruptions. Meetings and conversations are not
subject to interruption that would hinder their progress,
or cause ill feelings. Message preparation or reading
can be handled out of the context of social pressures.

7. One action for general information distribution. Simple
communications, such as an announcement, a request for
information, or acknowledgments, require only one
action. The problems of making contact by phone, such
as busy signals, out-of-the-office, or preoccupied , are

alleviated because the recipient need not be available.
It is not necessary to leave messages that may be lost
or misinterpreted, or to reschedule contact.

8. Fast delivery at low costs. The delivery time for
written communications is reduced from days to seconds.
The need for phone contact, with its inherent
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obstacles and dependence upon synchronous contact, is
minimized, and the utility of the written medium is
increased greatly.

9. Automatic distribution. Distribution of communications

is automatic through specification of recipients' names
or through recipient lists. This may serve as a broad-
cast capability, which reaches all users with more
assurance than the chance viewing of a bulletin board,
and with less labor than the hand distribution of

printed memos (extremely difficult for geographically
separated recipients). Electronic distribution permits
simultaneous delivery of time-critical messages, avoid-
ing political repercussions if there are unequal delays
for different recipients. Copies are more easily sent
to potentially concerned parties, increasing the poten-
tial for keeping all persons informed.

10. Automatic headers. Message systems automatically main-
tain data about messages that also can be used for
retrieval, and for automatic packaging of responses.
Date and time sent, distribution lists, length, title,
number, and so on, are employed automatically by the
program when responding to a particular message. Re-

trieval can be on the basis of any of these fields,
including titles that form headers that permit browsing
without examining the entire contents of the messages.

Interpreting the value of these benefits is difficult for
many reasons. Basically, it is because it is difficult to trans-
late qualitative (soft) benefits in quantitative (hard) values.
Some valuable work by Johansen, Vallee, and Palmer (1976) has
shown an impact of computer message systems upon productivity.
However, their work concentrates more on the group communication
process, and we also need to show impact upon labor costs. There

are numerous additional points regarding qualitative benefits, but
what about direct, quantitative gains?

Projection of Labor Savings from Communication Benefits

There are four kinds of communication benefits that I think

can be translated into labor savings: (1) reduced shadow func-

tions, (2) optimized message cueing, (3) automation functions, and
(4) reduced media transformations. Many of the benefits listed
above fall into these categories, each of which means reduced
labor costs. It is assumed that well known mitigating factors,
such as training costs, technology transfer, and system relia-
bility, have been normalized, and the office-of-the-future tech-
nology is operating successfully.

"Shadow functions" are the unforeseen, unpredictable, time
consuming activities that are associated with accomplishing any
task but do not contribute to productivity (Holtzman, 1976).
They follow workers through all daily activities but usually are
not noticed. For example, when making a phone call, there are
several potential shadow functions: a misdialed number, a busy
signal, the recipient temporarily out of the office, the recipient
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gone for some period of time, a bad connection, and so on. Meet-

ings are another example, including delays in arrival (traffic
jams, not finding the meeting location), other delays in starting
(one member of the group being late), and so on. Many of the
functions are due to timing--and real-time communication requires
timing.

Personal observations indicate roughly that 15 - 25% of time
spent in communication activities is due to shadow functions.
Variations are caused by different activity mixes, for example,
shadow functions tend to be greatest for phone communication. One

scenario is as follows: a call is placed (30 sec.), connection is
made but it is the wrong number (+15 sec.), redial (+30 sec.), an
operator answers (+10 sec.), the call is connected to the wrong
office (+30 sec.), and switched to the correct office (+20 sec.),
a secretary answers and requests identification (+15 sec.), the
recipient gets to the phone (+15 sec.), conversation (360 sec.).
In this typical scenario, it takes 165 seconds to make the connec-
tion for a 6 minute call (the average length according to
Mintzberg, 1973). In these timings, 110 seconds or 31% are shadow
functions. Using Mintzberg's figure of 16 calls per day, we lose

about 30 minutes on shadow functions in one activity of the non-
clerical worker's day.

Message cueing is a second area of benefits that can trans-
late into actual labor savings based upon optimum contact time and
elimination of interruptions. Messages, usually through phone
calls, that are not cued for attention at appropriate times, but
are delivered regardless of current situations, cause shadow

functions and result in interruptions of ongoing work. Interrup-

tions cause wait and recycle times--whatever activity was ongoing
at the time has to wait, and the recipient has to recycle into the
original activity before continuing. Without going into a
detailed scenario, estimated wait times average 3 minutes, and
recycle times, 5 minutes. Interruptions are so common in non-
clerical work, that it tends to be "interrupt driven" (which may
have a strong negative impact on the quality of work). Using the

quantity of unscheduled meetings and phone communication as indi-
cators of interruptions per day, there are at least 60 minutes of
wait and recycle time per day.

The third area of benefits is the automation of several steps
in the communication process. The steps include addressing,

labeling, dating, formating, distributing, storing, signing, and
others. Each of these can be done completely automatically by the
computer in the future office. In the present office, it is very
difficult to isolate the exact time required to accomplish each
step. However, the typical letter (250 words) requires about 5
minutes to specify to a clerical worker the needed information
(including review and signature time). The numbers of letters

prepared varies greatly among non-clerical workers, however, we
estimate that there are an average of two per day (10 minutes).
In addition, there appears to be a large savings potential from
automation for clerical costs where it takes 53 minutes to

manually prepare the typical letter (Konkel, 1976).
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Media transformations--changing the medium of the message--
are necessary between speaking and writing, handwriting and type-
writing, dictation and typewriting, phone and written, computer
and hardcopy, and local copy and mailed copy, and so on. The

reduced number of media transformations is a benefit that depends
upon the extent of office automation. The more media that are

automated within a single system, the fewer the transformations
between different media. The primary support cost in communica-
tion activity is from preparation, packaging, and mailing written
correspondence. However, there also is the cost of producing any
record of oral communication--the translation of the oral into the

written medium. Notes from meetings and phone calls usually
require additional time to translate into storable, permanent form.
This averages approximately a minute per phone call (added to the
time indicated above). The average notation time for phone calls
is about 16 minutes per day.

Messages are typically stored as paper media organized in the
omnipresent file cabinet. In an automated office, the online

storage would eliminate this "media management" task which is
often done by non-clerical personnel. The time to store and re-

trieve messages is difficult to quantify. If secretaries accom-

plish this task, non-clerical time is required to specify which
message (letter or note). In either case, the non-clerical time

is about 2 minutes per message. With a minimum of 10 messages per
day, 20 minutes of non-clerical time is consumed.

Media transformations generally involve clerical time more
than non-clerical. "Word processing" systems are mostly to sup-
port secretarial labor. The savings from eliminating clerical
support for written communications is important in the office-of-
the-future. This is not easy to envision, but our experience has
shown that managers and professionals prefer to process their own
mail using some prototype systems because it is faster and easier
than transferring the needed information to a secretary. Another

important benefit, but one not easily quantifiable, is eliminat-
ing a tedious, repetitive task by enabling the person (message
author) who needs the action done to do it himself.

In these four areas, conventional activities required to
communicate in an average day amount to approximately 2 hours.
According to Konkel (1976), the average hourly wage for non-
clerical personnel is $9.64. Typical overhead and other salary
related costs triple that figure to approximately $30 per hour.
On a day-to-day basis, this brief analysis shows a potential cost
saving of approximately $60 per day for each non-clerical employee
or $15,000 per year. Carrying this projection to the extreme,
two hours per day is one quarter of management and professional/
technical labor which is $62.25 billion based on total U.S. annual

labor costs in these areas (Figure A-2).

This very brief and superficial analysis based on work mea-
surement and other studies is merely indicative of labor savings
and is summarized in Figure A-4. There are profound implications
that my studies and others (Hiltz, 1977) are just beginning to
reveal--changes in the whole fabric of organizations and the
sociology of communication. To date, I have yet to uncover
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negative consequences of computer mediated communication that
would be cause for limiting usage. We do know that intelligent
application couched in new discipline is warranted. As a minimum,

the area deserves intense study.

Costs of Communication Technology

An assessment of the costs of the communications technology
that makes the savings possible is necessary in order for pro-
jected labor savings to be meaningful. Two assessments of costs

represent the range from high to low (Table A-2). The first is

based upon analysis by Panko (1975) of six systems with an average
message size of around 50 words. The second is from an updated

projection by Baron (1974) of costs in a network environment.

TABLE A-2 COST ASSESSMENT FOR SENDING AVERAGE MESSAGE

Panko Baron (updated)

Preparation $ .20 $1.30

Transmission .30 .20

Terminal .80 1.00

Total $1.30 $2.50

Preparation, including composition and addressing, takes an
average of 10 minutes. Transmission is instant and the terminal

is intelligent. The cost of receiving a message is estimated to
be approximately $1.00 (Baron). These figures may be optimistic
due to the experimental nature of the technology. However,

Hewlett-Packard's "COMSYS" and Tymnet's "OnTym" are production
message systems where it costs less than a dollar per message,
not including labor.

To generate a figure that can be used to compare service
costs with cost savings, we can assume that during an hour of
communication, the user will send and receive an average of at
least four messages. This is a realistic average based upon
experiences at SRI and a government study of computer augmented
interpersonal communication (Bair and Conrath, 1977). Using a
compromise figure of $2.00 per message sent, and $1.00 per message
received, an hour's worth of messages would cost $6.00.

The projected labor savings above showed a 33% improvement
in communication labor costs based on 6 hours of communication

per day (75% of non-clerical time is communication activity), and
a potential 2 hours per day saved. Using the hourly rate of $6,
the daily costs would be $36. We showed a minimum cost saving
of $60 per day (2 hours of non-clerical labor). The resultant

overall savings from the simple analysis is $14 per non-clerical
worker per day.
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The conclusion that is warranted from this analysis is that
computer based communication technology is cost effective. How-

ever, we do not have an order of magnitude saving based upon the
conservative figures used here. $14 per day can be "lost in the
noise. " A cost-benefit analysis would probably show an improved
return on the investment due to depreciation and amortization of
technology costs--in five years the equipment costs could be paid
off. But cost-effectiveness is only a small part of the picture.
We have not quantified the many qualitative benefits discussed
above which might be much more valuable than the four areas of
labor savings presented here. In any case, we do not have to
justify the qualitative benefits on a direct cost basis.

Measuring Changes in Interpersonal Communication

The foregoing discussion is about the "average" communication
in an organization, but how can the actual communication activi-
ties be determined? The process of communication in organizations
may be described, analyzed, and quantified using the communication
audit methodology. The recommended version of this methodology
has been developed under the auspices of the International Com-
munication Association (ICA) and described by Goldhaber (1976).
It includes four instruments: a survey questionnaire, interviews,
critical incidents, and network analysis. The number of messages
per unit time and other quantitative aspects of interpersonal
communication that have been referred to above may be measured
using network analysis. Network analysis provides the most quan-
titative data, whereas the other instruments help show cause and
effect relationships. There are two well developed instrument-
analysis packages for network analysis--one by Richards (1975)
captures data through an interview like method which is reduced by
the "Negopy" computer program. The second, the "communication
tally" technique, was developed by Conrath (1972).

Conrath pioneered the use of network analysis for measuring
the impact of computer communication. The use of the tally to
measure the impact of a comprehensive computer communications
system on an organization was accomplished by Bair and Conrath
and reported to ICCC in 1974. A field experiment design permits
comparison of organizational units using the technology and units
not using the technology.

The tally captures the following data: the sender and re-

ceiver of messages, the length of all messages, and the modality.
The mode refers to phone, written, and the different computer sub-
systems. The length of messages is translated into a standard
unit for all modes. The data is analyzed using a standard com-
puter program to develop networks which show the patterns of
communication, clusters of communicants, and relationships both
intra- and inter-organizationally.

The communication audit method for measuring the more labor
related aspects of communication would include a structured
observation or "activity sampling" instrument. This would cap-
ture the labor time spent in communication activities, and
provides data such as that described earlier in this paper.
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Mintzberg's descriptions of managerial work are based on this kind
of instrument, and Carlisle (1976) has applied it to computer mail
usage. Extreme care must be taken to ensure that the sampling
periods are representative, which is much more difficult in the
non-industrial settings of concern here.

The use of an early version of a communication audit method
was done for the Air Force by Bair (1974). Using specially
developed audit instruments supplemented by a controlled attitude
test, I was able to show the changes in an organizational unit of
about 20 persons over a three-year period. By comparing measure-
ments with a like organizational unit that was not using computer
technology for their work, causes of the measured changes were
isolated. Much of the impact was due to specific aspects of the
technology and the method of introducing it into the organization.
However, in addition to the kinds of benefits described in this
paper, there was one basic conclusion: interpersonal communica-
tion technology did improve the effectiveness of its users.

Limitations and Implications of Communication Technology

Having described the benefits, costs, and measurement of
interpersonal communication by computer, several questions of
major significance remain. This discussion is intended merely to
acknowledge some of the problems in answering these questions--
the issues raised will need sizable effort for some time to for-
mulate answers.

The first question is, what about typing as an impediment to
the use of computer message systems within the foreseeable state-
of-the-art? Typing is indeed required by all users, although an
intermediary between the terminal and the user is workable. In

numerous experiences, systems have not been used because typing
was demeaning and not a developed skill, as one might predict.
But in as many cases, senior executives, administrators, and
other "non-typists" have acquired the necessary typing skill with
little bother in the process of using computer terminals. Also

surprising is Chanpanis's conclusion (1977) that, "typing skill
per se appears to be of little importance in the kind of inter-
active communication tasks tested in this experiment" (this so
surprised the experimenters that additional computer communica-
tion experiments were run to validate the results!).

The reduction in labor costs through any enhancement of
working methods is vulnerable to Parkinson's Law--will not the
available amount of work expand to fill the available time? It

will in some situations, but gains have been observed over long
enough periods to have recorded this phenomenon if it were sig-
nificant. Personal and organizational discipline coupled with
all the other attributes of a healthy organization can minimize
this inevitability.

Is communication through the new computer medium as effec-
tive as traditional modes of interaction? Any serious examina-
tion of this question will involve psychological and sociological
investigations. Indications so far are that communicative
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behavior will adapt to the computer medium as it did to the phone.
Chapanis's studies (1977) found no difference between phone and
face-to-face problem solving interaction, but these modes were
twice as effective as the mediated communication in synchronous
typewriter interaction. Operational use of a computer mail system
at Bell Canada Business Planning in Montreal resulted in much more
efficient administrative communication, but little support of

problem-solving. Uhlig (1977) notes the miscommunications and
other incidents resulting from the lack of non-verbal cues in
interaction and the terseness of messages. Similar incidents

occur throughout the ARPA Network community, but would oral com-
munication have been different?

Perhaps the lack of understanding of media effect is result-
ant from the minimal level of involvement and attention to the

issues by the behavioral and social sciences. Hiltz (1977) has

made pertinent observations from a sociological perspective, and
Edwards, Carlisle, Johansen and Vallee, Conrath, Bair and others
have made contributions. But the most perceptive discussion is
by Gerald Miller in a forthcoming book edited by Mead. Asking
whether humanity and technology can peacefully coexist, Miller
responds conditionally: if a harmonious communicative balance

between human and mediated systems can be maintained. Indeed, I
wonder if a certain level of face-to-face communication is funda-

mentally necessary to provide for human needs. Certainly more
involvement and research is requisite to illuminating the ne-

glected human factor in interpersonal communication technology.

Conclusion

This paper proposes a direct labor savings from the use of
computer based mail systems. The logic begins at the global
level of white-collar labor expenditures for the U.S.A. An

examination of the proportion of time spent in different activi-
ties for each kind of white-collar labor shows that the greatest
leverage for economic return is not in secretarial typing, but in
non-clerical interpersonal communication. Then a detailed break-

down of communication activities into constituent steps is used
to project the time consumed by unnecessary or inefficient steps
("shadow functions"). This time is costed on the basis of average
salary and compared to the cost of the computer mail technology--
computer mail appears to be cost-effective. The percentage of
time that could be saved from the benefits of computer mail is the
basis of an inductive leap back to U.S. white-collar labor costs.

Whether or not the U.S. or other nations can save billions

of dollars in white-collar communication labor costs is specula-
tive out of proportion to the rest of the paper, and is presented
because it may be interesting. There are many mitigating factors
affecting white-collar productivity, both pro and con. One of

the most important is the effect of labor reduction on unemploy-
ment. If increased productivity means unemployment, we have a
"catch-22" effect. On the other hand, low productivity in the
white collar workers seems to be contributing to a general weaken-
ing of the U.S. economy, particularly when compared to more
industrious nations such as Japan. If increased productivity can
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support a shorter work week, what will happen to inflation? Dis-

cussion of the social and economic factors of productivity changes
is almost overwhelming, seemingly outstripping our abilities to
deal with enormously complex systems. IIowever, the improvement
and evolution of technology to support information processing and
communication is inevitable, and the proposition that it is cost
effective is encouraging.
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THE ELECTRONIC
MAILBOX:

AS CLOSE AS YOUR PC
Corporate and public message networks

continue to grow as services become easier to use

-hen Stan Prochaska, a public
affairs supervisor at the U.S.
Department of Agriculture in
Washington, D.C., sits down

at his desk in the morning, he ignores his
in-box. "First thing I do," he says, "is
check my electronic mailbox-often there
are as many as 20 messages waiting for
me-and then I answer my mail from my
terminal."

When Prochaska logs on to an electron-
ie mail service provided by Dialcom (Silver
Spring, Md.) from his desktop personal
computer, he scans the contents of his
mailbox, deciding which items to read,
which to hold for later, and which to dis-
card, all with a few keystrokes. A request
for information on pesticides from an ag-
rieultural extension office in Orlando,
Fla., might be answered by a brief typed
reply, together with electronic copies of
press releases and news items located by
a quick search of the USDA's database. A
message that includes information on
crop yields from the USDA's office in Lin-

by Jeffreyrstow
16 HIGH TECHNOLOGY/JAN 1987

coln, Neb., can be copied onto a floppy
disk for inclusion in a press release, which
willlater be disseminated by the electron-
ic mail system.

Prochaska logs on several times a day.
"People who want to reach me know they
can do it faster and more reliably this way
than by telephone," he says. "When I
travel, I take a portable computer and dial
in to my electronic mailbox from the motel
or even an airport lounge."

Despite a growing number of con-
firmed users of electronic mail-comput-
er-based messaging systems that let us-
ers send documents and data to other

users, for retrieval at will, over corporate
or even worldwide networks-the spread
of such services has been slower than ear-

ly proponents predicted. The first public
systems were hard to use and thus had
few subscribers. But recently developed
software for terminals and personal com-
puters is making the writing, sending,
and receiving of electronic correspon-
clence easier, faster, and cheaper than
regular postal mail. And as private elec-
tronic mail is becoming the backbone of

networked office automation systems,
public electronic mail systems are scram-
bling to link up with major corporate net-
works and even with each other. As a re-

sult, electronic mail use appears to be
approaching the critical mass that could
make it the medium of choice for business
communications in the near future.

The concept of electronic mail has been
around for more than a decade. Users of

the Defense Department's ARPAnet have
had a nationwide mail network for several

years based on computers at universities
and laboratories. Users of large time-
shared computer systems have long been
able to send messages to other users, as
have subscribers to remote computing
services such as CompuServe (Columbus,
Ohio) and The Source (MeLean, Val

But the real growth has come only in
recent years, as major corporations have
adopted sophisticated office automation
systems with electronic mail facilities.
The computers that many businesses
bought in the early 1980s largely for word
processing have now evolved into versa-
tile and extensive systems connecting

C
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hundreds of users to computer networks
that can span a single office or an entire
company with worldwide offices and
plants. Typically these systems integrate
several applications, such as word pro-
cessing, calendar scheduling, database
management, financial spreadsheets,
computer programming, and data pro-
cessing. In addition, says Edward Thorn-
as, manager of office automation systems
for Data General (Westboro, Mass.), "we
find that customers [for office automa-
tion systems] are demanding networking
and electronic mail."

Thomas :ilso points out that more busi-
ness managers and executives are pre-
pared to use a computer terminal or a PC
themselves instead of delegating the

BBN's Terry Crowley checks an experi-
mental "multimedia" electronic mail sys-

tem that combines text, graphics, photo-

graphic images, spreadsheets, and voice.

work to a secretary. For such executives,
reliable and rapid communication with
other managers is of prime importance.
Thus electronic mail is becoming well es-
tablished in large and medium-size com-
panies. Altogether, there are about 4 mil-
lion in-house electronic mailboxes in the

U.S., estimates Michael Cavanagh, execu-
tive director of the Electronic Mail Associ-

ation (EMA), an industry trade group

based in Washington, D.C.
Typical of the electronic mail facilities

offered by office automation packages is

the one included with Data General's

Comprehensive Electronic Office (CEO). A
user, after logging on to the computer
system from a desktop terminal or a per-
sonal computer, is presented with a menu
of options. Selecting electronic mail al-
lows the user to compose messages that
can be sent to other users on the same

computer or on a network. Alternatively,
documents previously prepared with the
CEO word processor or spreadsheet pro-
gram can be included in an electronic let-
ter. Each mail user has an electronic in-

box where messages accumulate for
reading at a convenient time. A user can
then read, answer, forward, file, print, or
delete messages with a few keystrokes.

Some other office automation systems
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with sophisticated electronic mail facili-
ties are All-In-One from Digital Equip-
ment Corp., PROFS (Professional Office
System) and DISOSS (Distributed Office
Support System) from IBM, and Wang Of-
fice from Wang Laboratories.

While in-house electronic mail has been

spreading rapidly, the growth of public
electronic mail services has been slower,
according to EMA's Cavanagh. There are
only about a million subscribers to the
dozen or so public electronic mail services
in the U.S., provided by MCI, Western
Union, General Electric, Telenet (US
Sprint), and others. Although messaging
was provided earlier by some computer
timesharing services, large public elee-
tronic mail services date from about 1982,
when Western Union (Upper Saddle Riv-
er, N.J.) first introduced its EasyLink ser-
vice, followed by MCI (Washington, D.C.)
with MCI Mail. Revenues from electronic

mail services are estimated at $270 million
in 1986, according to International Re-
source Development (Norwalk, Conn.),
and are expected to grow to $1.2 billion
in 1990.

ome 200 million pieces of public elec-
tronic mail were dispatched last
year, says Eric Arnum, editor of
Electronic Mail and Micro Sys-

tems (EMMS, an industry newsletter. By
contrast, 140 billion pieces of mail are car-
ried annually by the U.S. Postal Service-
about 560 pieces per person, versus only
about 200 per public electronic mail sub-
scriber. A recent study by Venture Devel-
opment Corp. (Framingham, Mass.)
summed up the problem with one basic
truth: "The primary reason people are not
using electronic mail is because they can't
communicate with the people they need to
communicate with."

Until recently, purely electronic mes-
sages could be sent only to anotHer sub-
scriber on the same system. To ease this
limitation, virtually all the public electron-
ie mail systems are linked to telex net-
works, so a message can be sent directly
to a telex subscriber (and vice versa, in
most cases). If the addressee subseribes
to neither electronic mail nor telex, mes-
sages can be printed out at one of the ser-
vice provider's centers, usually by high-
speed laser printer on a facsimile of the
user's own letterhead, and sent by regu-
lar mail or courier to a conventional mail

address. But in many cases, this method
of delivery is no faster than regular mail
or a package service, and may be even
more expensive.

In recent months, however, there has
been a flurry of announcements, both by
private electronic mail vendors and by
public service providers, of new intereon-
nections among electronic mail systems.
For example, Wang Laboratories (Lowell,

18 HIGH TECHNOLOGY/JAN 1987

Mass.) now offers a gateway, or special-
ized communications package, that allows
electronic mail to be sent between users

of its VS Office and users of the popular
PROFS office automation package, which
runs on large IBM computers. Messages
ean be sent without added complications
or special routines, says Jacqueline Ap-
pel, office automation sales manager for
Wang.

Digital Equipment Corp. (Merrimack,
N.H.) offers a similar gateway, VAX Mail-
gate, that permits DEC VAX computers
running the All-In-One office automation
system to communicate with MCI Mail
subscribers and services. MCI also pro-
vides independent software developers
with technical support to encourage them
to write links to MCI Mail for private elee-
tronie mail systems. One such firm, Soft-
Switch (King of Prussia, Pa.), recently an-
nounced a link to MCI Mail for IBM

mainframe computers running PROFS.
Western Union has gone a step farther,

offering two types of links between its
EasyLink electronic mail network and
IBM's PROFS and DISOSS office automa-

tion systems. The software for these links
resides on EasyLink computers, so IBM
users need not install non-IBM software

on their systems. One PROFS interface is
a high-speed connection, for high-volume
users, that performs as another (multi-
user) node on an IBM PROFS network. The
other interface, For lower-volume users,
appears to the IBM system as a single re-
mote terminal. In neither ease are any
modifications to the IBM systems re-
quired-a major selling point for data
processing executives who wish to keep
their systems "pure" IBM. AT&T Mail
(Basking Ridge, N.J.) offers similar bene-
fits to UNIX users. Any computer system
running the UNIX operating system can
connect to AT&T Mail via the electronic

mail software routines normally provided
as part of the operating system.

The most significant extension of elee-
tronic mail to date came with a recent

THE PUBLIC ELECTRONIC *
MAILBOX POPULATION
Company Subscribers

CompuServe EasyPIex 275,000
WU EasyLink 130,000

Dialcom (British Telecom) 100,000

OnTyme (McDonnell Douglas) 85,000
MCI Mail 75,000
Telemail (US Sprint) 70,000
GE Quick-Comm 65,000
CompuServe IntoPIex 30,000
RCA Mail 25,000
AT&T Mail 20,000
Others 100,000

TOTAL 975,000

internetwork link that allows the 75,000
MCI Mail subscribers to communicate

with the 275,000 users of CompuServe's
EasyPIex remote access services. MCI has
also announced an overseas link to

France's Missive service. And Telenet

(Reston, Va.), the provider of the U.S.-
based Telemail service, began a link to
Telecom Canada's Envoy service to give
Canadian electronic mail subscribers ac-

eess to Telemail's worldwide network.

espite all this progress, most of
these links require proprietary
software and are specially de-
veloped for each application.

"The interconnection of electronic mail

systems is not yet as straightforward
as the interconnection of telephone
systems," says Douglas Brackbill, se-
nior marketing manager for MCI. "Most
links do not conform to international
standards."

But work on such standards is moving
forward. The Consultative Committee on

International Telephony and Telegraphy
(CCITT), an international standards body,
has had a study group working on elec-
tronic mail standards since 1981. The

CCITT Message Handling Standards
group has produced a set of interoperabi-
lity standards known as X.400, based on
the protocols of the Open Systems Inter-
connect (OSI) model (HIGH TECHNOLOGY,
Sept. 1986, p. 30). The X.400 standards
have been adopted by CCITT and endorsed
by the U.S. National Bureau of Stan-
dards, as well as by the Corporation for
Open Systems (COS), the U.S. computer
industry group formed to encourage com-
munications compatibility for computer
systems. COS is expected to establish a
test laboratory to verify that X.400-based
products will operate as intended.

Pressure to adopt X.400 appears stron-
ger in Europe, where electronic mail sys-
tems are often part of the national tele-
phone companies (Frrs) and thus more
closely regulated than in the United
States. One international electronic mail

service provider, Dialcom, a former I'IT
subsidiary now owned by British Tele-
com, has demonstrated an X.400-compati-
ble electronic mail system, and other pro-
viders are expected to follow suit shortly.
Dialcom has a strong incentive to adopt
X.400, since much of its business is de-
rived from licenses for its electronic mail

services to Frrs in Europe and Asia. En-
suring compatibility between these FIT
systems and private electronic mail sys-
tems is a priority for Dialcom, says John

 Morris, the company's president.
0 But in the U.S., where IBM holds sway
¥ over computer communications and net-
3 work architecture, X.400 is faring less
g well. Computer links must be compatible
§ with IBM's System Network Architecture
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Macintosh-like PC

software makes
electronic mail

easier for executives,
claims GE's

Norrnan McBurney.

"Interconnection is

the issue," says
Walter Ulrich of Coo-

pers and Lybrand,
"and standards are

forcing It."

(SNA), which is incompatible with the OSI
model; and electronic mail must be com-
patible with IBM's Document Content and
Interchange Architecture (DCA/DIA),
which is incompatible with X.400.

Some computer industry experts be-
lieve that these factors could slow the

growth of electronic mail in the U.S. "We
do not expect to see a resolution [between
IBM's architectures and X.400] very

f i

t,44 1

soon," says ,Joseph Forgione, group man-
ager of communications for Data Gener-
al. "In fact, the two standards will proba-
bly exist well into the 1990s." Thus Data
General and other non-IBM manufactur-

ers expect that they wil] have to provide
both IRM and X.400 links for t.heircomput-
er systems. Independent software devel-
opers are already active in this area. One
of the first X.400-based messaging soft-

79&.ab.

ware products for in-house use has been
introduced by Sydney Development Corp.
(Vancouver, B.C.), based on work done at
the University of British Columbia. Syd-
ney's software also has gateways to
IBM's PROFS and the MS-DOS operating
system, an important requirement for
large companies with IBM mainframes
and personal computers.

IBM will not comment on its plans for
future products, but the company is a
member of COS-an affiliation that may
hint at some eventual accommodation

with OSI and X.400. For example, "IBM
could make parts of its proprietary SNA
protocols public property under the OSI
banner," says Arnum of EMS. The open-
ing of SNA would certainly speed the in-
terconnection of computer systems and
networks for non-IBM manufacturers.

for directories. With an electronic

mail system on a single comput-  CITr is also developing standardser, a central directory of users is
 easy to set up and maintain. In a complex
 electronic mail network with many com-

puters in several locations, accessing and
updating a global directory becomes a
massive task; so a more realistic solution
is to have smaller local, or "distributed,"
directories. There are still no generally ae-
cepted standards either for directories or
for methods of addressing to find sub-
scribers. But a CCITT study group has
been examining the problem for almost
three years. "I expect to see standards
[for distributed directories] within a
year," says Richard Miller, president of
Telematics International (Palo Alto, Cal.)
and a former delegate to CCI'IT.

The adoption of standards for direeto-
ries could raise some difficult privacy
questions, says Walter Ulrich, a partner
at Coopers and Lybrand (Houston). "A
company might want to make its directo-
ry available to customers but not, say, to a
firm of headhunters," notes Ulrich.
"When there is widespread interconnee-
tion of electronic mail systems, there is
potential for misuse of directory informa-

. tion." One solution might be for a compa-
3 ny to publish its electronic mail address
1 but not its internal directory. Thus an em-
g ployee might give his mailbox address
 only to specific outsiders, who would keep
4 their own personal directories on a PC,

much as individuals now keep a personal
telephone book.

Standardization may help to expand the
universe of subscribers, but electronic
mail users also need improved screen dis-
plays, or user interfaces. Early systems
often followed a telex-like pattern and re-
quired the use of codes and abbreviations
that had to be followed exactly. "Flee-
tronic mail is, for the most part, still diffi-
cult to use," says Jack Nilles, director of
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the information technology program at
the University of Southern California. "It
is more user-surly than user-friendly."
But vendors are working on simpler inter-
faces, particularly for PC users. . j

TrT Testern Union, for exam-
1 7 / ple, has a software package
1/1/ called Instant Mail Manager,
F F j. developed by Kensington

Microware (New York). The package,
which cont:ains word processing, list man-
agement, file maintenance, and communi-
cations functions on a single floppy disk,
allows a user of Western Union's Easy-
Link service to prepare mail off line with
the word processor and send and receive
mail automatically. The software package
will call Easylink at a predetermined time,
log on, transmit any prepared messages,
scan the user's electronic mailbox, read
and download any unread messages (to a
floppy or hard disk), and log off. Electron-
ic mail can then be read and rerouted at
leisure. An extension to Instant Mail Man-
ager, called Instant Forms Plus, lets Ea-
syLink users design and transmit their
own electronic business forms for applica-
tions such as order entry and invoicing.

Another popular software package,
Transend PC from Transend Corp. (Por-
tola Valley, Cal.), uses graphics to simu-
late a series of in- and out-boxes and files
on the display screen. It also calls speci-
fied electronic mail services automatical-
ly, mailing letters and recording incoming
mail on disk. The package has proved so
easy to learn that it has been adopted and
modified by several electronic mail ser-
vices for use by their customers with PCs.

A more advanced alternative for execu-
tives and managers is GE's BusinessTalk
system, a software package for the Apple
Macintosh or the IBM PC and compatibles
that combines electronic mail with data-

base information retrieval and manage-
ment and a private bulletin board system.
According to Norman MeBurney, manag-
er of technical marketing at General Elec-
tric Information Services Co., Business-
Talk evolved from AppleTalk, a private
system that the company developed for
Apple to allow it to communicate with its
dealers nationwide and around tNe world.
In adapting this software to the IBM PC,
GE has retained the Macintosh emphasis
on graphic displays and easy interaction
with the user.

MeBurney describes BusinessTalk as a
value-added service, one that provides
more specific utility than basic electronic
mail or remote computing service-and
that presumably allows the provider to
charge more for the service. Indeed, all
the electronic mail services are anxious to
pursue add-on applications. MCI Mail even
has a "value-added reseller" program
that lets independent companies provide

iEE
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"Electronic mailboxes can talk," says
Wang's Martha Danly, "but converting

- speech to text is tough."

applications and resell MCI's service.
Most of the public electronic mail sys-

tems are currently limited to transmitting
text messages encoded in ASCII format-
the American Standard Code for Informa-
tion Interchange-which permits simple
error checking and is relatively reliable
for document transmission. This means

that files in a more condensed binary for-
mat, such as computer programs or

t*'44 4- , + ·

t SEALED WITH A SMILE
F.-AmAng aficionados of electronic
4.*f mail, a convention has arisen for in-
Rdicating a joke: inserting "smileys,"
4{combinations of characters that,
;*·when turned 90°, look like tiny smil-
,< mg faces. Some smileys we've seen:
k.:-) the standard smile

- 40 tr',
.p ;-) a,winking smile
MB-) k'smile with eyeglasses 47: '

3

;8-) a smile with granny glasses ·.' '
f®j a sinile.with a big nose
And then;'of 'course, there is the op- 
hosite emotion H
9 + 514 --JOffrey Balrstow 84
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spreadsheet models, cannot be sent di-
rectly. GE'& BusinessTalk system, howev-
er, has an error detection and correction
protocol that can send binary files. Thus a
user can develop a spreadsheet model or a
Macintosh graphic and send the complete
file to another user. The recipient can
then work directly on the file and then re-
turn it to the sender for further modifica-
tion. AT&T Mail has a similar binary file
transfer facility.

In the future, electronic mail systems
may be able to combine text, graphics,
photographic images, spreadsheet mod-
els, and voice within a single message. At
BBN Laboratories (Cambridge, Mass.), re-
searehers have designed, and routinely
use, such a multimedia system, called Dia-
mond. Developed for the Defense Ad-
vanced Research Projects Agency, the
system operates on a high-performance
workstation, currently a model from Sun
Microsystems (Mountain View, Cal.) that
is capable of displaying and editing such
multimedia documents. Terry Crowley, a
BBN researcher working on the Diamond
project, admits that the high cost of suit-
able workstations is an impediment to
widespread use of multimedia systems,
but he notes that workstation prices are
now dropping (to as low as $10,000) and
that the next generation of personal com-
puters will be powerful enough to run
such software.

Some aspects of multimedia mail are al-
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A TRIP TO THE ELECTRONIC POST OFFICE
ecause I work out of my home;'I've been using an :
electronic' Fhail 4ervice-MCI Mail-for the last coupleof yeard in order· ta*nd text to'(and receive text 92.
fforn)jijp H,TECHHOLQGYJB Bostoh'office. In addi-.·1<,46lps mei,w. k'e@p;in:tpuch.twlother.writers and.·t ks of information/and even.to send letters to those unk
ite people. who don't have anilectronic mailbox. All
iting is done on a personal computer, so I compose
of. letter+whether int¢ndetfor electronic or hard-
eliVe**with a word processor and store them onrofdnly ilit much edsier-toedit with the word proces-
tead of on lin6 to the electronic mail service, but I can

E tfan.smit letters much faster directly from the disk and sosave ponnection. time.(and money).4, ?:Ry n + 7 -EGdnerilly; I check..4, mailbox>ncia day. My word pro-
fe,:essor *Y-Write) lets me- call upmy.hommunications pro-144 pram (Perfect Link) directly. The latter has MCI Mail's phone

Imber; my mail user name, and my confidential password
ored in an automatic log·,on sequence. The program dials
CI Mail through a mode<,waits for an answer, and then
gs me on withoutmy intervention. MCI Mail responds with
I own identification and a message telling me how many 
tters are in my mailbox.,Usually there are four,or five, but
re had as many as.3?on occasion..'*,st<«i··· 12% i..At this point, most Inail services offera menu-scan theailbok, read a letter; preate a letter, and so on-but as anhem!) advanced user; I've opted for MCI's service that uses
To-letter pommands .884 dispenses with repetitious, boring,
id time-consuming menus.:To look at incoming mail, I type7 (fgr scan)/which produces i numbered list of the letters
my in-box that.shows the sender, the subject, the length
} characters), andthe date and time of sending.
To look at a particular letter, I type RE 1 (read letter 1). A
eader is displayed on the screen, giving the sender's name,
CI address, and affiliation, as well as the subject and the

4*number of t'carbon copies"-followed by the text, one£41 screenful at a time. Short letters I often answer directly by

Esource
EfortiiN
1.hiy'wr
Edraftst
Ecopy d

*, sor ins

2 in

¢XMI

@4'XYbf
ip]*ritkJ

31?eafecoiii

Siventionalti i

nded recipi-

using the cotiimand AIM (an#*24,NJ®KFujAM
up a headerwith th@' recipienf#sharM,Mimy·niFrom:,-etc.), aind thdA 16*Auype,301:replyitirc
letters'or Biandscrip - froniauthorif»tbr€SA H t L >21 /PR (print) Somdiand,which scroll& R'messagq 4'1 ...... . 7., 7.

..r... . , e..

screen witholit stop#jig,jnd,th«.file.capturejoicommunications software:.I occasionally*Ortaf
other people*for their attention;:oft2with 4 -shc
my own attached..,594%#*To send letters'(othet.thanreplies),f41*.the,<
mand, which then asks the #arnefof. the r¢clpienl
the MCI Mail diredtory to49€lf that person islishave the 6ption bf §*ndinlk ir#apereletter-to.dco
mail address. MCI Mail has.several papeunail.01
ing four-hour Gr ovdrnightgeliv€y.by ddlijiek-4as delivery bj USPS..In all·Ease©an electronic ¢i
letter is sent to an MCI Mail tenteknear the inte
ent and output by 4 laser bri*ekusink facsimil€
terhead and my ignature7*®#I can type the text of a letier»ectly or I can sena a pret *pared letter by calling up theifile frin & disllyith my con\4:imunications software. I.ktters,are©closed with a slash 0 on*4a new line, and MCI,Mail then asks'if.I,want to0send the letua
ter immediately. Usually*do just.that, but I could also.qditithe draft further at this point usint MCI's rather.clums£™2line-oriented editor; Wheniletter is po#tedi MCI, also send€copy*to mytelectronidout-bo¥;twhereit;will,tay for,fiye *pdays-a useful featuie irikased letter gets karbledin trans-0
mission and needs to.be re-sent,*,*When I've completed mymail,4 gri;*oiri-MQI·Mail; and3*my communications software.return# me autdmakically to 01my word processor.A typical session with'foutot fiyelet:ters to read and a similar number of brief responses mighttetake 15-30 minutes. That's faster than going to my local+14*post office and a lot ni'ofe pleasant'But ironically,imy billsiNI
don't come in electrdnic form·,Aev? ¥CI does its billipg !©4*
snail mail.LJaffrey Bairstow.4

4 .:.I,ty.?.,(':i.,i.:0*¢«*hy.

ready starting to appear. Users of AT&T
Mail can call the system with a push-but-
ton telephone and have their mail read to
them by a speech synthesizer. A recently
announced option with the Wang Office
system offers the same feature. Howev-
er, converting telephone speech messages
into electronic text is "several years
away," says Martha Danly, Wang's voice
products planning manager.

As electronic mail spreads and the sub-
scriber bases grow, the sheer quantity of
computer-based messages could become
overwhelming, says Thomas Malone, a
professor at MIT's Sloan School of Man-
agement. Malone and his colleagues are
working on a system called the Informa-
tion Ins to help people filter, sort, and
prioritize electronic messages. For exam-
ple, a social filter might give high priority
to messages from an immediate superior.
Or an economic filter might give high pri-
ority to messages to which the sender had
affixed the electronic equivalent of first-
class postage.

Malone foresees intelligent electronic
22 HIGH TECHNOLOGY/JAN 1987

mail systems that might actually "read"
the mail and take actions based on rules
developed by individual subscribers. One
example is the use of message templates
for sending information about meetings.
If the request to hold a meeting is sent in
a standard electronic form, a system like
the Information Lens could be set up to
determine who should get the message,
automatically check the recipient's calen-
dan update the calendar with the meeting
date and time, advise the recipient of the
calendar update, and notify the meeting
organizer that the recipient has seen the
message and can go to the meeting. Ma-
lone expects to add rules to the Informa-
tion Ikns so recipients of electronic mail
can build their own filters for several
types of messages.

Before multimedia and intelligent mail
systems move out of the research envi-
ronment, the number of electronic mail
users must reach the critical mass that
will "turn the business from a tough sell
into a demand-pull industry," says
EMMS's Arnum. But the signs are all

there: the suppliers of private electronic
mail systems are emphasizing network-
ing and connections to other vendors' sys-
tems; and the providers of public electron-
ie mail services are finally recognizing the
importance not only of connection to pri-
vate systems but also of interoperation
with each other. With the spread of PCs
and desktop terminals, software is becom-
ing easier to use and applications sofG
ware is being developed to handle specific
business needs. Already, some 5 million
people have electronic mailboxes, both
public and private, sending perhaps a cow
ple of billion messages a year. And "there
will be dramatic growth-60 billion elee-
tronic mail messages a year by the turn of
the century," says Ulrich at Coopers and
Lybrand. The critical mass, then, may not
be far away.

Jejfrey Bairstow is a senior editor of
HIGH TECHNOLOGY.

For further information see
RESOURCES, p. 64.
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 lectronic mail systems
now an independent consultant

currently make up a in Washington, D.C, "because
$375 million market in it brings to the industry a criti-
North America, some cal mass of individuals."

18% of a broader $2.1 billion While connectivity is now de-
electronic messaging market. veloping on a case-by-base ba-
This larger market eneom- sis, such as the link between

passes a variety of technolo- MCI Mail and CompuServe, the
gies-including telex, facsim- , X.400 international electronic

ile, and voice mail equipment- mail interconnection standard,
used to transmit noninteractive set in 1984 by the Consultative
messages over telecommunica- Committee on International Te-

tions links. By 1990, revenues lephony and Telegraphy, could
from electronic mail systems . open the door to worldwide net-
are expected to top $1 billion, works. Public services based on

accounting for 29% of an over- X.400 are slated to begin opera-
all $3.5 billion electronic mes- tion this year in the U.K.,
saging market, according to In- France, and Germany; Dialcom
ternational Resource Develop- , and GTE say they plan to pro-
ment, a market research firm vide X.400 services in the Unit-

based in Norwalk, Conn. ed States. DEC has implement-
Public services and private , ed this standard over its

in-house systems represent the corporate electronic mail sys-
two major segments of the elec- tem, and systems have been
tronic mail market. About a mil- demonstrated by IBM, North-
lion individuals subscribe to ern Telecom (Mississauga,
public services, according to Ont.), Sperry (Blue Bell, Penn.),
Steve Glagow, manager of stra- and ICL (I=don), among oth-
tegic business services at Wal- ers. "By 1990, there won't be a
ter Ulrich Consulting (Hous- single vendor who hasn't incor-
ton). Western Union (Saddle porated X.400 into its prod-
River, N.J.) controls 20-25% of ucts," says Robert Mealy, west-
this market; other participants ern regional sales manager at
include MCI (Washington, D.C.), GTE Telenet (Reston, Va.), Sydney Development (Vancouver, B.C.); his firm makes a com-
British Telecom's Dialcom (Silver Spring, Md.), General Elec- mercial X.400 system for use with computers from several
tric Infdrmation Services Co. (Rockville, Md.), and McDonnell manufacturers, including IBM, DEC, and Tandem.
Douglas (St. Ibuis). Message services are also offered as part The second factor stimulating industry growth is the devel-
of a broad array of communications options by CompuServe opment of niche markets and value-added services. For exam-
(Columbus, Ohio) and The Source (McLean, Va.). ple, Speed > S, a small Minneapolis company, markets a mes-

Private systems, serving some 4 million people, are used by sage system that transmits nontextual files, such as spread-
corporations, often in conjunction with integrated office auto- sheets and computer programs, between desktop machines
mation systems. This market is dominated by the major com- more cheaply than can be done by some of the major public
puter manufacturers, including IBM (Armonk, N.Y.»with networks; customers include the IRS, which frequently sends
about a 40% share-Digital Equipment Corp. (Merrimack, changes in taxation programs to its field offices, and account-
N.H.), Data General (Westboro, Mass.), Wang (Lowell, Mass.), ing firms. Magnatex International (Annapolis, Md.) has piggy-
and Hewlett-Packard (Palo Alto, Cal.). backed a specialized network over Dialcom's system oriented

"Computer-based message systems are spreading like wild- to public-relations and advertising firms. And in the private
fire," says Stephen Kirchoff, marketing manager for electron- network arena, Fisher-Innis (Naples, Fla.) and ADR (Princeton,
ie mail at DEC. "Our company, for example, has grown from N.J.) offer message systems for IBM mainframes.
2000 users to 50,000 on our own internal network in six years." "While the X.400 standard will allow systems to intercon-

Two major factors lie behind such expansion. One is the in- nect, it is not sufficient to make the market grow," concludes
creasing interconnectivity between public systems, private net- Tony Caplin, managing director of AirCall, a British telecom-
works, and other forms of communications, such as telex and munications firm. "The future of the industry depends as much
facsimile machines. "Connectivity is the key to the market's upon our ability to develop applications and to train users effee-
future," says J. Robert Harcharik, founder of MCI Mail and tively." 3--Stephen A. Caswell

'JAS

d

"Electronic man systems can now transmit spread-
sheet Nes, gr*hIcs, databases, and computer

wograms, as well as textual messages. Such added
c*abilities wm help attract more customers."

Douglas Brackbill
Senior Marketing Manager, MCI
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ELECTRONIC MAIL, P. 10
Contacts

Electronic Mail Association, 1919 Pennsylvania
Ave., NW, Wash., DC 20006,(202) 293-7808.

Omnicom, 501 Church St. NE, Vienna, VA 22180,
(703) 281-1135. Newsletter, courses, and video-
tapes on electronic mail.

Electronic Mail & Micro Systems, 6 Prowitt St.,
Norwalk, Cr 06855, (203) 866-7800. Newsletter
on electronic mail.$345/yr (biweekly).
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State contacts

ALABAMA: Rick MeClany, Ala. Development Of-
fice, State Capitol, Montgomery, AL 36130,
(205) 263-0048.

ALASKA: Joe Yarzebinski, Economic Develop-
ment, Department of Community Planning,
RO. Box 196650, Anchorage, AK 99519, (907)
264-4682.

ARKANSAS: Windell Adams, Arkansas Industri-
al Development Commission, 1 State Capitol
Mall, Little Rock, AR 72201,(501)371-2301.

ARIZONA: Marian Wallace, Arizona Department
of Commerce, 1700 W Washington St., 5th Fl.,
Phoenix, AZ 8507, (602) 2-5374

CALIFORNIA: Jim Vaughn, Office of Business
Development, Dept. of Commerce, 1120 L St.,
Suite 600, Sacramento, CA 95814,(916) 322-
5665.

COLORADO: Stephan Andrade, Div. of Com-
merce & Development, 1625 Broadway, Suite
1710, Denver, CO 80203, (303) 892-3847.

CONNECTICUT: David Driver, Dept. of Econom-
ie Development, 210 Washington St., Hartford,
Cr 06106, (203) 56&-4094.

DELAWARE: Donald C. Kane, Business Devel-
opment Office, 99 Kings Hwy., RO. Box 1401,
Dover, DL 19901,(302) 536-4271.
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FLORIDA: Ray Iannucci, Florida High Technolo-
gy & Industry Council, Office of the Governor,
The Capitol, Tallahassee, FL 32301, (904)
487-3134.

GEORGIA: Richard T. Meyer, Advanced Technol-
ogy Development Ctr., 430 10th St., NW, Atlan-
ta, GA 30318, (404) 894-3575.

HAWAII: Carl Swanholm, Dept. of Planning &
Economic Development, RO. Box 2359, Honol
lulu, HI 96804, (808) 548-8741.

IDAHO: Jay Engstrom, Div. of Economic Devel-
opment, 108 State House, Boise, ID 83720, (208)
334-2470.

ILLINOIS: Norm Peterson, Commission on Sci-
ence & Technology, 100 W. Randolph St., Suite
3-400, Chicago, IL 60601, (312) 917-3982.

INDIANA: Mark Akers, Industrial Development,
Dept. of Commerce, 1 N. Capitol, Suite 700, In-
dianapolis, IN 46204, (317) 232-8888.

IOWA: Doug Getter, Dept. of Economic Develop-
ment, 200 E. Grand Ave., Des Moines, IA 50309,
(515) 281-3251.

KANSAS: Phil Bradford, Kans. Advanced Tech-
nology Commission, 400 W. 8th St., Suite 500,
Topeka, KS 66603,(913) 296-5272.

KENTUCKY: Brad Richardson, Joe Brown, In.
dustrial Development Div., Capitol Plaza Tow-
er, Frankfort, KY 40601, (502) 564-7140.

LOUISIANA: Mary Jo Hanover, Business Devel-
opment, La. Commerce Industry, Box 94185,
Baton Rouge, LA 70804, (504) 342-5369.

MAINE: Henry Bourgeois, Maine Development
Foundation, 1 Memorial Circle, Augusta, ME
04330, (207) 622-6345.

MARYLAND: Howard Aylesworth, Business &
Devel. Office, Dept. of Economic Devel., 45 Cal-
vert St., Annapolis, MD 21401, (301) 269-3176.

MASSACHUSETTS: Robert Crowley, Mass.
Technology Development Corp., 84 State St.,
Suite 500, Boston, MA 02109, (617) 723-4920.

MICHIGAN: Jack Russell, Bureau of Innova-
tion & Technology, Dept. of Commerce, 106 W
Allegan, Hollister Bldg., Rm. 212, Lansing, MI
48913, (517) 373-7411.

MINNESOTA: Jayne Khalifa, Office of Science &
Technology, 900 American Ctr. Bldg., E. Kel-
logg Blvd., St. Paul, MN 55101, (612) 297-4368.

MISSISSIPPI: David Murphree, Research &
Development Ctr., 3825 Ridgewood Rd., Jack-
son, MS 39211, (601) 982-6606.

MISSOURI: Allan Franklin, Advanced Technolo-
gy Program, Dept. of Economic Development,
301 W High St., Harry S. Truman Bldg., Jeffer-
son City, MO 65101, (314) 751-3906.

MONTANA: Samuel T Hubbard, Science & Tech-
nology Alliance, Dept. of Commerce, 1424 9th
Ave., Helena, MT 59620, (406) 444-3923.

NEBRASKA: Netti Nelson, Div. of Telecommuni-
cations, Dept. of Economic Development, Box
94666, Lincoln, NE 68509,(402)471-3341.

NEVADA: George Ormisten, Dept. of Economic
Development, Capitol Complex, Carson City,
NV 89710, (702) 885-4325.

NEW HAMPSHIRE: Paul Gilderson, Dept. of Re-
search & Economic Development, P.O. Box 856,
Concord, NH 03301, (603) 271-2343.

NEW JERSEY: Edward Cohen, Commission on
Science & Technology, 122 W. State St., CN 832,
Trenton, NJ 08625, (609) 984-1671.

NEW MEXICO: Patrick Rodriguez, Economic
Development Div., Joseph Montoya Bldg., 1100
St Francis Dr., Santa Fe, NM 87503,(505) 821-
0272.

NEW YORK: Graham Jones, N.Y. Science &
Technology Foundation, 99 Washington Ave.,
Albany, NY 11210,(518) 474-4349.

NORTH CAROLINA: Robert Brinkley, Industri-
al Development Div., Dept. of Commerce, 430
N. Salisbury St., Raleigh, NC 27611,(919)
733-4151.

NORTH DAKOTA: Charles Fine, Economic De-
vel. Commission, Liberty Memorial Bldg., Bis-
marck, ND 58505, (701) 224-4190.

OHIO: Larry MeGeehan, Thomas Edison Pro-
gram, 65 E. State St., Suite 200, Columbus, OH
432660330,(614) 466-3887.

OKLAHOMA: Carolyn Smith, Okla. Council of
Science and Technology, Dept. of Commerce,
6601 Broadway Extension, Oklahoma City, OK
73116,(405) 521-2401.

OREGON: Peter Tryon, Mike Shadbolt, Economic
Development Dept., 595 Cottage St., Salem, OR
97310,(503)373-1200.

PENNSYLVANIA: Kant Rao, Technology & Poli-
cy Devel., Dept. of Commerce, 433 Forum
Bldg., Harrisburg, PA 17120, (717) 783-5053.

RHODE ISLAND: Lewis Fazzano, Dept. of Eco-
nomic Devel., 7 Jackson Way, Providence, RI
02903,(401) 077-2601.

SOUTH CAROLINA: Deb Wooley, S.C. Develop-
ment Board, Box 927, Columbia, SC 29202,
(803) 734-1400.

SOUTH DAKOTA: Dan Scott, Bureau of Indus-
trial Development, Capitol Lake Plaza, Pierre,
SD 57501, (605) 773-5032.

TENNESSEE: David Patterson, Tenn. Technolo-
gy Foundation, RO. Box 23184, Knoxville, TN
37933,(615) 966-2804.

TEXAS: David Brandon, Economic Development
Commission, RO. Box 12728, Capitol Station,
410 E. 5th St., Austin, TX 78711, (512) 472-5059.

UTAH: David Grant, Utah Economic Develop-
ment, 6150 State Office Bldg., Salt Lake City,
UT 84114, (801) 533-5325. ,

VERMONT: John Trethaway, Agency for Devel-
opment & Community Affairs, 109 State St.,
Montpelier, VT 05602, (802) 828-3221.

VIRGINIA: David O'Donnell, Dept of Industrial
Development, 1000 Washington Bldg., Rich-
mond, VA 23219,(804) 786-3791.

WASHINGTON: Alan Harger, Council for Tech-
nology Advancement, Dept. of Commerce &
Economic Development, 101 General Admin.
Bldg., Olympia, WA 98504, (206) 753-3065.

WEST VIRGINIA: Alex McLaughlin, Research &
Strategic Planning, Governor's Office of
Community & Industrial Development, Cap-
itol Complex, Charleston, WV 25305, (304)
348-2234.

WISCONSIN: Ralph Wegenke, Dept. of Develop-
ment, Box 7910, Madison, WI 53707, (608) 266-
9869.


