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WHAT IS AIM? 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 DQ? 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 c¢an 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.

NYHAT AIM WILL DQ FOR YOU In short, AIM will save you time and money while

increasing your effectiveness., Although many more advantages and uses of AIM
will certainly emerge with wider use, the following benefits have already been



experienced by users:
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Conserves resources by reducing the need for paper and office supplies.
Reduces copying cost and labor time; reduces copy machine maintenence.

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

Reduces secretarial load by decreasing dictation, retyping, phone calls,
ete,

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

Some face-to-face meetings will be eliminated.

Facilitates more organized face-to-face meetings.

A wider range of opinions can be evaluated more quickly.

Time and distance barriers to communications are removed,

Allows longer interruption-free periods in which to work.

Routine correspondence can be handled more quickly and efficiently.
Facilitates better use of personal time through increased organization.,
Allows managers to prioritize workload and problems,

Insures higher message security than does conventional mail,

Can lead to a productivity or performance increase.

More employees can be effectively managed without additional managers.
Facilitates task assignment and follow-up evaluation,

Increased documentation of activities and communications.

Questionaires will be more effective.

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
already{exisiwand will be available during the 15-month period following its
initial releagg?“\j »

srcci Frep”
Initial version will include (scheduled release: February 1980):
1. Electronic Mail and Computer Conferencing

2. Publications and Bulletin Boards

3. Directory Facilities

L4, 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



NIFOSCOP

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
Hyman Rickover, but someone did. Not a word
was printed about the caper in the Washington
Post. In that wonderful and sentimental Con-
gressional 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 Proxmire, 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 newsreel.

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 datum for the jigsaw puzzle
is an announcement that the Federal Communica-
tions Commission (FCC) has authorized Graphnet
Systems, Inc. to open a new data-transmission
service between the United States and Europe

on an experimental basis. There will be fac-
simile links between data terminals and fac-
simile devices in 11 Western European countries
and 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
statistical 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
650,000 employees, the British Post Office has
started its Prestel information $ervice 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
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Post Office is working on the United States fas|
a possible customer for its system, while the o
U.S. Postal Service is trying to find its way |
out of a cul-de-sac. !
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INFORMATION GROUND-UP. A U.S. company has & |
signed up with a French firm to supply federal
documents and related research articles to
European clients.----The Ayotollah Khomeini'
praised Islamic workers who seized Iran's
largest newspaper, declaring that newspapers
"must write only what the people want.,''---- ¢
Telenet and ITT World Communications are offer-
ing a new service called INFOTEX. Telenet ex
who travel internationally can access their £71
own host computer systems from almost anywhere |
in the world, placing a Telex call instead of

a telephone call to obtain the service.---- 1
Implementing the new wiretap law, Chief Justice
Burger named ten judges to serve on wiretap
courts. These courts must authorize all nation;
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 1is

Aristotle. Any book that remembers the words
spoken by da Vinci is, in a strange, lovely
way, da Vinci. A book is a relic of some old

words now refound. Computers are a new 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 cannot
resist repeating Sidney Ascher's anecdote,
printed in the Pleasantville (N.J.) Mainland |
Journal. When columnist Norton Mockridge was the
city editor for a now defunct big-city news-
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. "OQOkay," said |
Mockridge, "keep it down to one column." i
REPORTERS' DELIGHT. With justifiable pride,
Computerworld 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 tost lower than overnight Telex
service. To make it possible, the Dartmouth!
Time-Sharing System and the Telenet network\
are tied together. A 13-1b. TI 745 terminall
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-
mit it to Computerworld's computer at maximum
transmission speed. This is splendid, but

will the U.S. Postal Service find its way

out of the cul-de-sac? a
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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 1s intended to satisfy the message heading format
requirements for general interchange of information between sysﬁsms
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.

Qs Two levels of conformance with this standard are recognized

as specified in Section 5, CONFORMANCE.

2 INTRODUCTION

A message 1s 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, ldentification 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 functlons 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 1n

this standard.
s GENERAL

3.1 Message Sections

A message normally consists of a message heading and a mes-
sage text. In some cases, a heading is 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 communicatlon system and/or the

destination station to handle the message,

The message heading, 1f used, 1s assoclated wilth a message
text and 1s applicable only to the text that immediately

follows 1t.



In general, the contents of a message are expected to be pro-
vided by the message originator. 1In handling a message, the
communication system may not make alterations to the contents
of a message heading except as provided for in this standard.
The communication system must dellver the contents of the

text of a message to the message addressee(s) without altera-

tion, See Appendlx F.

R e Message Framing

A message is framed by three communication controls (two 1if a
heading 1s not used). One control delimits the start of the
message heading, one delimits the start of the message text

and the third control delimits the end of the message text.

Two types of messages are defined: A Baslc Message and a
Transparent Message, In a Baslc Message, any of the 118 non-
communication control characters of ASCII may be used by the
message orlginator in the preparation of a message headilng
(subject to the provilsions of Section U4) 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, 1s subject to the same 118 non-
communication control character restriction establlished for
Baslc 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 Baslc 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 functlons, For consistency, all
following descriptions and examples will use the Basic 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 1b,

Message framing controls are considered to be a part of the

message.

3.3 Message Heading

3.3.1 General
A message heading 1s subdivided into two sections: An Address

Section and an optional Reference Sectlon.

The Address Sectlon 1s started by a start-of-heading control
character (SOH) and is ended by a start-of-reference indica-
tor (SOR) which 1s defined in this standard as the Flle Sepa-
rator character (FS) or, in the absence of a Reference
Section, by a start-of-text control character (8TX). See

Figure 2,



The SOR indicator starts the Reference Sectlon of the mes-
sage heading, which continues until a start-of -text control

(8TX) 1s 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 1ts ultimate destination(s), In some
cases, the Address Sectlon may also contain information asso-
ciated with the transmission of the message over a partlcular
data communicatlon 1ink, Link information in the Address
Section may be provided by the originator of the message or
by the communication system. When transmitted on a glven

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

tain only that 1link information applicable to the link 1n use,

Information in the Address Section, other than link informa-
tion, should be provided by the message orlginator, This

information may be altered by the communlcation system (sub-
ject to the provisions of Sectlon 4,2) during the process of

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

A1l messages having a heading will have a Headlng Address
Sectlon, 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 1s to be dellvered with the

message to the destination station(s).

In abnormal message dellvery clrcumstances, the Reference
Section may be used by the communication system to determine

the dispositilon of the message.

In general, the contents of the Reference Sectilon 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 Sectilon 4.3).

4, MESSAGE HEADING ITEMS

This sectlon prescribes the function and composition of mes-
sage heading 1tems., The communication system 1s not per-
mitted to delete these items except as specified in 4.2 and
4,3, Revision and updating are allowed as specifiled 1n 4.2
and 4.3,

The use of any message heading item 1s optional wlth 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 i1n a message, only pertain to

the message of which they are a part,



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 headlng

i1tems and may not be used within any heading fleld.

The separator which defines the start of a particular heading
item 1s specified in the subsequent description for each
item. See Appendix E for description of separator use and

examples of message headlngs,

4.2 Message Heading Address Items

In addition to the Heading Item Indicator, there are six
items in the Heading Address Sectilon numbered (HA1l) through
(HA6) to facilitate identification. The sequence of these
message heading items 1s shown 1n Figure 3, See also

Appendix C.

4.,2.1 (HII) Heading Item Indicator

The Heading Item Indicator 1s preceded by the control char-
acter SOH, and 1s composed of two ASCII characters which
identify those items present in the message heading. This
1tem is present in all messages contalning a headlng, See

Appendix D for description of HII blt significance,

4,2,1.,1 (HITI)Extension

The Heading Item Indicator may optionally be extended where
such extension may be useful to furnish additlonal infor-
mation regarding the heading or message content, for example
to:
a. Furnish a count field (bits, characters, cards,
blocks, number of addresses, etc., in the
heading or text).

b. Indicate block or fileld lengths,

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

HAl is a unit of information which if present 1s preceded by
the separator GS, and may be used to ldentify a message on a
given communication link. This heading item contains only
that 1ink message 1dentity applicable to the link in use.
The 1ink message ldentity may include a date-time group to
identify the date and/or time at which the message transmis-

sion occurred on a glven communication link.

4.,2.3 (HA2) Link Message Status

HA2 is a unit of information which if present 1s preceded by
the separator RS, and may be used to convey status informa-
tion pertaining to the current transmission on a glven com-
munication 1ink. Thils heading item contalns only that link

message status information applicable to the link in use.

4.,2.,4 (HA3) Privacy/Classification

HA3 1s a unit of information which 1if present 1s preceded by



the separator character GS, and 1s assigned to a message by
the message originator, This item indlcates the degree of
precaution that should be exercised by the system to avold
unauthorized disclosure of the message. When used, the
privacy designator 1is considered to be a permanent part of
the message and is to be dellvered wilthout alteratilon by the

communication system to all addressed stations.

L4.,2.5 Destination Address Items

The message heading items HA4, HAS and HA6 are applicable on
a per address basls and 1f present must be contlguous for
each address. For multiple address messages, sequenées 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, 1t must always precede the first HA5 address
fleld. Note that where a single precedence 1s used on mul-
tiple address messages, care must be taken on interchange
1inks to insure that the precedence 1s forwarded with those
associated destination addresses requlring action by the

recelving station.

4,2.5.1 (HA4) Precedence Indicator

HALY 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, 1s applicable only to its
associated destination address. It should be inserted in
the message heading by the message origlnator, For a multi-

ple address message wilth a single precedence, see 4.2.5.

4,2.5.2 (HA5) Destinatlon Address

HA5 is a unit of informatlon which 1f present 1s preceded by
the separator character RS, and is supplied by the message
originator, This item identifiles the station or statlons to
which the message 1s to be dellvered. When transmitted on
an interchange 1ink, this message heading 1tem contains only
those destination addresses (wlth any assoclated precedence
indlcators and secondary routing information) requiring

routing action by the receiving system.

4.2.5.3 (HA6) Secondary Routing/Handling Information

HA6 1s a unit of information which if present 1s preceded by
the separator character US, and 1s supplled by the message
originator. The content of HA6 1s assoclated with the
immediately preceding destination address and, when present,
1s used to faclilitate the handling of a message after 1t has
arrived at the destination station, This information, for
example, may lnclude identification and location of indi-
viduals, departments, organizations, or devices. This item

may also be used by the communication system when that system

10



has to perform various communication based functlons, e.g.,
code translation, as a part of moving the message through

the communication system or delilvering it to the addressee,

4.3 Message Headlng Reference Items

Heading Reference Items, if used, are a permanent part of
the message, and are to be dellvered to all addressed
stations. Unless designated in the item description, no
Headlng Reference Item may be altered by the communication
system. The sequencing of message headlng items 1n the
Heading Reference Sectlon 1s shown in Flgure 4, See also

Appendix C,

4.3,1 (SOR) Start-of-Reference Character

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

1imits the beginning of the Heading Reference Section,

4.3,2 [HR1) Reference Station Identity

HR1 1s a unit of information which if present 1s preceded by
the separator character FS. This i1tem identifiles the statlion
that performs communicatlon servicing functlons for the mes-
sage originator. The reference statlion identity 1s intended
principally for use as a means for a message addressee or

the system to perform communication servilcing functlons (e.g.,
requesting a repeat transmission of the message). In addi-
tion, some systems may make use of thils informatlion in abnor-

mal clrcumstances concerning message delivery. The reference

11

station identity i1s not necessarily the address of the origi-

nator of the message.

4,3.3 (HR2) Originating Station Identity

HR2 1s a unit of information which if present 1s 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 unlt of information which if present 1s preceded by
the separator character RS, Thils headlng item distinguishes
a message from other messages transmitted from the same
originating station, The originating message ldentity need
not uniquely identify the message 1in the absence of addil-
tional information. Additional information which may be
needed to uniquely identify the message may be 1lmplied 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 1s a unit of information which if present is preceded by
the separator character US, This headlng item ldentifiles
the date and/or time the message was first entered into the
communication system. When an originating date-time group
1s used, 1t should indicate the date and/or time of trans-

mission by the originating station.

12



4.3,6 (HR5) Message Accounting Information

HR5 1s a unit of information which i1f present 1s preceded by
the separator character GS, Thils heading item may consist,
for example, of an account or terminal ldentification, which
i1s to be billed for a message transmlssion. The information
content of HRS5 may be modified as necessary by the communi-

cation system,

4.3.7 (HR6) Message Status

HR6 1s a unit of information which 1f present 1is preceded by
the separator character GS, This heading item 1s 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 transmisslon of a message (suspected dupli-
cate), or a message presumed (by the communication system) to
be in error (e.g., due to interrupted transmission), may be

so deslgnated in the message status 1tem,

5. CONF ORMANCE

Two levels of conformance wlth this standard are recognized.

5.1 Total or Class A Conformance

Total or Class A Conformance with thls standard exlsts when

all stipulations of the standard are followed.

5.2 Partial or Class B Conformance

Partial or Class B Conformance with thils standard 1s recognized

because systems planned prior to the publicatlon of the

13

standard may not be able to conform fully, elther for eco-
nomlc 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 traffilc between these
systems, and also to facilitate interfacing with Class A
systems, partlial conformance will exist when all stipulations
of the standard are followed except that:

a. Use of HII, Heading Item Indlcator, 1s optional
and, when used, the first two characters may be
redefined,

b. Use of the standard Headlng Item Separators 1s
optional and other means not defined hereln may
be used to identify the presence and/or location

of heading items,

14



Heading Y Text iy

Figure la - Baslc Message Format

D 8 Transparent
Headilng L T Text
E X

Figure 1b - Transparent Message Format
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Separator

Start-of -Heading Character

Heading Item Indiecator ---------=-===-=
Link Msg Identity/Date-Time Group ----
Link Message Status --------=e------—-
Privacy/Classification ----------ouau-
Precedence Indicator (per address) ---
Destination Address (per address) ----
Secondary Routing/Handling

Information (peé address) -—-—-=====--=-

Heading Address Section

Figure 3

Start-of-Reference Indicator (SOR)

File Separator Character (FS) --------
Reference Statlon Identity ---------=--
Originating Station Identity ---------
Ooriginating Msg Identlty -------------
Originating Date-Time Group ----------
Message Accounting Information =-------

Message Status ----=-mem-m-—m--moomeoe-

Character Item Description

SOH

(HIT)
GS (HA1)
RS (HAZ)
Gs (HA3)
GS (HAL*)
RS (HAS*)
Us (HAG*)
FS

(HR1)
GS (HR2)
RS (HR3)
us (HRY)
GS (HR5)
Gs (HR6)
STX

Start-of -Text Character

Heading Reference Sectilon

Figure 4

Reference

Nop.a
4.2.2
2.3
4.o.4
42,51
4.2.5.2

A 4B.5,3

4.3.1
8.3.2
4.3.3
4.3.4
4.3.5
4.3.6
43T

¥ There may be many station addresses and/or group code addresses in

a message headlng.

1

See 4.2.5, 4.2,5.1 and 4.,2,5,2 for detalls,

APPENDIX A - GLOSSARY

Al. In this standard the following definitions are used:

Al.1 Message Composer, The person, program or
machine that TITst writes, generates, or composes the 1nfor-
mation (message text) to be conveyed to the reclpient,

Al,2 Message Originator. The person, program or
machine that writes or generates a message 1n a format sult-
able for entry into the data communication system.

Al.3 Originating Station. The location (program or
machine) at wH{cE The composed message first enters the data
communication system,

A1.4 Destination Station, The program or machine

that recelves The message over the last 1llnk of the data
communicatlon system,

A1.5 Reciplent, The person or program for whom the
message 1s ul¥Imately intended.

A1.6 Node, Communication., The connectilon point for

two or more data commuricatlon 1inks.

Al.7 Center Switching. An installatlon in a data
communication system where equipment 1s used to interconnect
communication circults on a message or circult switching
basis,

Al1.8 Communication Link., The physical means of con-
necting one locatlon to another for the purpose of trans-
mitting and receiving data, (ASNSI Vocabulary for Informa-
tion Processing X3.12, 1970).



APPENDIX B
Criterla

Bl. Introduction

Bl.1 This Appendix contains the criteria upon which
the message heading format was based. Not all criteria have
been entirely satisfied. Some of these criterla confllct
with others, and the message heading format specifled repre-
sents accepted compromises of these divergent criterla.

Bl.2 The eriteria were drawn primarlly from communi-
cation aspects of information interchange; however, pro-
cessing and medla recording aspects of information inter-
change were considered,

B2, Specific Criterla

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

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

B2.2 A method of obtaining message headlng format
subsets should be provided.

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

B2.4 A unified method of specifying heading formats
for simple and complex systems, independent of characterls-
tics of the data system or the transmission system should be
provided,

B2.5 Format overhead should be minimized.

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 complexlty.

B2.9 The standard should encompass all headlng
functions.

B2.10 Equipment complexity should be minimized when
converting from one format to another.

B2.11 Nothing in the format should cause data link
control problems.

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

B2.13 The standard should be structured to facllitate
derivation of loglcally related smaller sets, including no
heading at all.

B2.14 The standard should provide for easy ldentifil-
cation of fields wilthin the heading.

B2.15 Each field should stand by itself and not be
dependent upon adjacent or surrounding fields.

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



APPENDIX C

Design Considerations

cl. General

Cl.1 This standard 1s intended to satlsfy the message
heading format requlrements for general interchange of 1nfor-
mation between systems that employ the character set of the
American Standard Code for Information Interchange (ASCII)
for data communication system control., (This is 1llustrated
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
provlde a method of obtailning subsets of the general capa-
bility for optional use within a gilven system. Provisilon has
also been made to permit the system to perform message
heading format control functions on behalf of statilons.

Note that the 1link between the systems (see attached Figure
C1l) may be point-to-point or multipoint.

cz. Determination of Position of Message Heading Items

C2,1 The message heading items are arranged into two
groups:

Cc2.1.1 The first group contalns 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 1s called the Address Sectlon
of the heading.

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.

¢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-
municatlon system and, except for unusual circumstances, the

system may not add any information, This 1s called the Refer-

ence Sectlon of the headlng.

Information items 1n the Reference Section of the
heading may be used to perform message accounting ln a com-
munication network or for fault recovery from origin to
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destination (e.g., to trace or request retransmission of
a message).

€3.1 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 item:

Address Section

- The first item (HII) describes in detail the con-
tents of the entire heading; 1t 1s the index of the
heading,

- The 1ink information items (HAl and 2) are next
since the 1ink 1s the lowest level of control in
the system, and each link operates independently
of all other 1links so 1s 1lilkely to have new Infor-
mation to be placed in these ltems.

- The followlng item (HA3) 1s 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 (HAY4, 5 and 6) are arranged as a
group to permit more than 1 level of precedence
handling and to allow the incluslon of speclal
routing/handling/programming information for each
addressee on multiple address messages,

Reference Sectlon

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

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

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

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

c-3

APPENDIX D

Description of the Significance of Bits 1n Message
Heading Item Indicator (HII)

GENERAL

The Heading Item Indicator (HII) identifies which of
the other heading items (HA1l through HR6, except for HAM
and HA6) are present in the message heading, and whether or
not the Heading Item Indicator (HII) 1s 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 indi-
cate extension of HII.

Bit b7 of the first two HII characters 1ls always set
to "L" 1n orger to prevent the possibllity of creating a
control character from columns O and 1 of the ASCII Standard
Code Table (X3.4-1968).

NOTE: Since = 1, HII may include any of the char-
acters contailned in columns 4, 5, 6 and 7. Speclal care may
have to be taken in some systems since the DEL character may
occur as the second character of HII. Bits bj through b
are used to indicate the presence or absence of headlng étems
and whether or not HII 1is extended.

HII - Heading Item Indicator Composition

The unextended Heading Item Indicator 1s composed of
2 ASCII characters., Bits by, b,, bg and be of the first char-
acter indicate the presence |a fogi@al "1"? or absence (a
logical "0") of the heading items HA1l, HA2, HA3 and HA5,
respectively, in the Address Section of the heading, Bit by
1s designated as a reserved bit (always set to "o"? available
for future designation, Bit bg is used to indicate extension
of the Heading Item Indicator (HII). Blts bj through bg of
the second character indicate the presence (& loglcal "?") or
absence (a loglcal "0") of the heading items HR1 through HR6,
respectively, in the Reference Sectlon of the Heading. The
relationship of HII bit positions to heading ltems 1s shown
in Figures D1 and D2, (See Appendix E for examples) .



First Character

of HII1

L Always set to "1"

Figure D1

Reserved(always set to

LPHI extension

"O Il)

Second Character | b7 bg b5
of HII

HR5

i 116

LAlways set to "1"

Figure D2

HR3
HRA

APPENDIX E

Application of Message Heading Item Se arators
and Heading Item Indlcator (HII?

General

The ASCII characters used as heading 1tem separators
and the rules governing thelr usage depart, to some extent,
from analogous characters and usage rules employed in systems
planned before the 1ssuance of this standard, The purpose of
this appendix 1s to explailn the separator character rules and
to illustrate how they may be used to form standard message
headings of varylng types and complexity.

Separator characters are essentlal in certain types of
messages to permit the various heading items and the text to
be identified and located easily, especially when these fune-
tions are automated, In other types of messages a "fixed"
format 1s used, wherein the size and location of each fileld
in the message is always the same, Still other types of mes-
sages contailn an indicator (usually at the beginning of the
message) that specifles which one of several different
"pixed" formats 1s being used in each message. Typleally,
systems handling messages with varlable field lengths and/or
many optional flelds 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
number of standard rigld formats would be insufficlent to
satlsfy all of the exlsting message format needs (to say
nothing of future needs). It is for this reason that this
standard makes use of separator characters to delineate mes-
sage heading fields.

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 fileld
separation with one or more other functlons, such as line
feed, carrilage return, vertical tabulatlon, 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 efficlency. Wherever increased efficlency
is attalned through dual purpose use of formatting characters,
however, restrictions must be made concerning formatting
flexibility. For example, i1f the ASCII LINE FEED character
1s used to separate message flelds, no single field may be
longer than one line (unless more complex rules are devised

to obviate this restriction). To improve a system's
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efficlency, through dual use of formatting characters, the
particular rules adopted for fileld separation and formatting
must be custom deslgned to fit the particular internal for-
matting needs of the system. Any set of rules involving
dual use of formatting characters as fleld separators will
result in format restrictions that are quite undesirable in
some systems, though the same format restrictions might have
11ttle or no adverse effect on other systems.

Message Heading Item Separators

Considerations such as these have led to the conclu-
sion that heading item separators used for standard message
interchange should not restrict the formattIng rlexibility
within any individual systems., This precludes the dual use
of formatting characters as heading item gseparators 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 ltem separators because
they could easily confuse or change the meaning of other
adjacent printed characters used 1n message headings. Also,
use of any printing characters as headlng item separators
would prohiblt use of those characters for other purposes 1n
message headings - an unnecessary restriction. Four ASCII
control characters exlst which satisfy the above criteria
and they were selected for use as message heading 1tem sepa-
rators:

UNIT SEPARATOR
RECORD SEPARATOR

GROUP SEPARATOR

FILE SEPARATOR

nd wme hd g

This standard allows the use of these four ASCII char-
acters as desired in the text of a message, but only allows
their use to separate heading items in a standard message
heading.

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

E-2

programmed switching center within a given system - prior to
transferring the message to a different system, This might
be done as part of the routlne message processing servlice
provided for the originator in many systems. If, for any
reason, use of the standard separator characters within a mes-
sage heading 1s 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 1s described in Sectlon 5 of this standard,

Heading Item Indicator (HIT)

Used in conjunctlon with the heading separator char-
acters 1s 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 1ts total length are not specified.
One of the fourteen bits 1n the first two ASCII characters
of HIT is used to indicate that HII is extended (has more
than 2 characters), The high order bit of each character 1s
always set at 1 to avold generating ASCIT communicatlion 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 ltems (HAl, HA2,
HA3, HA5 and HR1 through HR6). No bits in HII are dedicated
for indlcating the presence of HAU nor HA6, because these
heading items may be present for only some of the addresses
in a multiple address message. Thus, HII avolds ambigulties
that could otherwlse exist where muléiple address messages
do not always include HA4 and HA6 for each address. It also
facllitates automated heading analysis. The three heading
items that may appear more than once 1n a message (HAL, HAS
gnd HA6) are uniguely distingulshable through their separa-

ors,

Heading Item Indicator separator characters may be
inserted in a message directly by the orlginator, or they
may be inserted on his 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, Studles
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 (64 characters,
whenever the spare bit 1is assigned for use) necessitated
use of printable ASCII characters, In some cases, delivery
of the two HII characters to an addressed station or system
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may be useful, but in other cases 1t may not be. In cases
where 1t 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 1llustrate use of the
Heading Item Indicator (HII) and the various item separators,
Example 1 1llustrates a "processor to processor" message
which would be handled completely automatically. Examples
2 and 3 include forms control characters to aid human recog-
nition, Example 2 includes each of the message heading items
defined 1n the proposed standard, Example 3 lncludes an
extended Heading Item Indicator (HII), two addresses, thelr
secondary routing information and the text, A1l of the ASCII
characters in the message headings are shown; the characters
in Examples 2 and 3 are positloned as they might be on a
hard copy printout, Forms control characters are omltted
from the text portion of the examples, Note in examples 2
and 3 that extra characters may be required ol spss sl e e
each line for timing purposes to zco.wmIilate some unbu.crea
terminal devices, i

Examgle 1 - HII = SB. When the bits of the first
character o are 1010011, the ASCII character S, 1t indi-
cates i1tems HA1l, HA2 and HA5 are present, and HA3 is absent,
and that HII is not extended.

When the bits of the second character of HII are
1000010, the ASCII character B, 1t indicates item HR2 only
is present (see Figure El).

Examgle 2 - HIT = W DEL., When the bits of the first
character o T are 1010111, the ASCII character W, 1t
indicates that Address Sectilon Items HAl, HA2, HA3 and HA5
are present and that HII is not extended.

When the bits of the second character of HII are
1111111, the ASCII character DEL, it indicates that Reference
Section Ttems HR1 through HR6 are present, Note that the
message text in Figure E2 1s shown garbled to illustrate a
usage of HR6, (See Filgure E2).

Examgle % - HII = p@?2, When the bits of the first
character o are 1110000 the ASCII character p, 1t indi-
cates the presence of 1tem HA5, the absence of items HA1,

E-4

HA? and HA3 and that HII 1s extended.
02 comprilse the extenslon of HII and in this example are
used to indicate the number of addresses contalned.

The ASCII characters

When the bits of the second character of HAl are
1000000, the ASCII character @, it indicates that no items
are contalned in the Reference Section; 1.e., there 1s no
Reference Section in the heading (and also, therefore, no
need to include an SOR indicator which would precede the

Reference Sectilon).

(See Figure E3).

E-5



S D
0 ECL
(HII)* HWLRF
3 s E G S S CL
0 G G R U F G T T (Hﬂl) S MSG, P NO, P R3-1/2/3 R F
HSBS 21742 S1 SK S PXx2 S8 MXTEXT X R s g cL
(HA2) S POSSIBLE P DUPLICATE P MESSAGE R F
Message Text
G S S cL
(HR2) Originating Station (HA3) S PVCY P CLASS P 1.T R F
Identity * Bits 1 through 6 in the first
G s (3 7 two characters following the
(HA6) Secondary Routing/Handling (HAY) S PREC, P 1.3 R F start-of-heading character
indicate which heading ltems
(HA5) Destination Address R SSSL are present, See Appendix D.
(HAS) SNC PPPE
L_ (HA2) Link Message Status
U S S S CL
(HAL) Link Message Identity (HAB) S MR, P K. P L, P BROWN(PRES.) R F
 (HII)* Heading Item Indicator F ¢ L
(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 which heading items are present, R 5 ] 0T
See Appendix D, (HR3) S MSG. P NO, PS1RF
U CL
(HRY4) S1/2/3 RF
NOTE: In this and the followlng examples spaces around G S 38 S s CL
non-printing control characters are added for (HR5) S BROWN P & P CO, P ACCT, P 3135 R F
clarity and readibility.
G ] S S ¢ L
(HRS) g *#* ATTENTION***---THIS P MSG P WAS P INTERRUPTED R F
8 S S S Cc L
DURING P TRANSMISSION P FROM P CHI---REPEAT P COPY R F
s CL
MAY P FOLLOW R F
Figure El1 S E
T T
(TEXT) X TRAVEL REQUEST #39065 REQUIRES YOUR APPROVQZT3 X
Flgure E2
E-6

E-T



2}
0 CF
(HII)* H p@2 R F
R 3,88 L
(HA6) S CHIPPPF
UH 8 s gL
(HAB) STMS, PF, P SMITH R F
H s S CL
I ROOM P 2,3 P (TRAVEL) R F
R S8 8L
(HA5) S NYCPPPF
UH ! S g B
(HAB) STMR, PM, P JONESR 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

<HEm

* 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 modifiled
from 1link to link by the system to conform to the agreed upon
message structure for each link, For example, a message
originator could, by prilor agreement, delegate to a switching
center or node of hils communication system the responsibility
of entering certain heading information items on hils behalf,
such as the Headlng Item Indlcator, Reference Station Identlty,
Originating Message Identity, etc., Such delegatlon would
result in a subsetted message heading format on the link from
the message originator to the first swltching 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 prilor agreement, delegate to the last
switching center or node of the communication system the
responsibility of removing certailn heading information 1tems
on his behalf, For example, the recelving station may dele-
gate to 1ts switching center the functlon of removing headlng
items such as the Heading Item Indicator, Precedence Indlcator
and Reference Station Identity, i1f these i1tems are not needed
at the recelving station,

Revision of Message Heading Information

In general, the less complex a system 1s, the less com-
plex will be 1ts internal message heading format needs, Some
simple point-to-point systems, for example, will require no
message heading information. As the number of statlons in a
community of interest 1lncreases, 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 1s primarily
designed to resolve thils problem. It 1s recognized that
application of this standard internally within some systems
may also result in overall beneflts accrued from uniformity
of procedures, programs and/or hardware,



In message 1nterchange between two different systems, the
exposure to lost, garbled or mlsdirected messages can be even
more serious than within a single system - yet, preventing
and resolving such problems 1s more complex in a multi-system
environment, For these reasons, capablllties are provided in
this standard to permilt the rouéing of undeliverable messages
to control poilnts (Reference Stations), when confusion arises,
The capability 1s also provided for message ldentification
and accountability on both a network and a "per-link" basis,
If desired, communicatlon systems using thls 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 1tems 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 statilon.

Other heading items that may be revised by the communi-
cation system, while a message 1is en route, include Message
Accounting Information and Message Status. These iltems are
intended for delivery to all addresses,

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

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

(2) By prior agreement, have some other form of 1iden-
tifying these address i1tems in order to prevent, for example,
multiple deliverles of a message to an addressee,

EXPOSITORY REMARKS

BRIEF HISTORY

In 1965, Task Group 3, Data Communicatlon Formats, of
ANST Subcommittee X383, pata Communication, was directed to
conduct a study of message heading formats used for informa-
tion interchange. The result of this study was the worklng
paper "Heading Formats for Data Transmission (A USASI)
Tutorial," which appeared in the June 1968 issue of '"Communi-
cations of the ACM." Based on that -paper and the many help-
ful suggestlons that 1t stimulated, the decislion was made
that standardization of message heading formats for informa-
tion interchange using the ASCII would benefit all partiles
involved, Accordingly, Task Group 3 was directed in late
1968 to develop a proposed message headlng 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 detalled set of criteria upon which thils standard is
based., These criteria, 1listed in Appendix B, reflect a bal-
ance between the needs of the data communica{*.ion users, the
manufacturers and the operating agencles, Central in every
decision made throughout the development of this standard,
therefore, was consideration of the criteria, welghing 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 1imit the standard to 1nforma-
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 1t be applied to
the intra-system application when advantageous to the user
to do so. Data systems designed primarily for internal data
collection, data enguiry 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 efficlency. However, if such
information 1s to be exchanged between two or more of these
systems, then the message heading standard applies,

2, Another i1ssue was whether to have a series of mes-
sage heading standards or whether to design the standard to



meet the most stringent requirements, with less stringent
requirements belng satisfied by subsets of the full capa-
billity. The Task Group decided that the compatibllity pro-
vided by subsets should be the overriding factor. This will
allow users to upgrade systems and still be compatible wlthout
expensive outlays for new equipment., It will also allow
smaller systems to easily interface wilth general purpose
systems.

3. Two means of promoting message heading format com-
patibility between simple and complex systems were: (1) the
flexibility bullt 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 1n a message headlng, the
Heading Item Indicator specified those heading 1tems that are
present in a message., These separator characters are used
to define the starting point of heading items and, 1n con-
junction with the Heading Item Indicator, uniquely indicate
which headilng 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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A CMA Conference Highlight!

A Look at the Impact of Bell’s

Advanced Communications Service

By Howar\{_Al(ifrsun

President
The Yankee Group

AT&T submitted to the FCC on July 10, 1978 a petitl.iun
for suthorization to operate the Advanced Cpmmumcu-
pons Service (ACS). a rwl’rchr_d data communication ser-
owce, o be provided over their digital, as well as analog
facilities.

AT&T said it was of the opinion that under construc-
von and operating authorizations granted l?- the FCC for
Dataphone l)iﬁvilnl Service (!JDS) and Dnla'phone
Switched Digital Service (DSDS), they are p‘e{'mmer_i to
wse these digital facilities for the new ACS service.
However, AT&T asks for FCC concurrence to its own
conclusion in order to remove all uncerainties. AT&T
wks specifically for a dc'c‘laruu_lry ruling to remove any
restrictions that might exist limiting the use of the digital
facilities for the provision of ACS.

AT&T is changing from the “Bell Data Network™ to
“Advanced Communications Service” to accommodate
the Independent telephone companies. AT&T sees the
Independents as “retailers™ of ACS ... much like they
are for Long Lines services.

Perhaps the FCC will require a long time to analyze
the pros and cons of the new service proposed by AT&T.
It has called for comments particularly in view of its pos-
sible overlap with data processing. There is no doubt
that there will be controversial issues raised by the ACS

tition. It is the opinion of The Yankee Group that the
FCC will reject lﬂc petition and request a full 214
pplication—which it will probably approve much more
uickly than expected, certainly more quickly than DDS,
would bet on approval in 15 to 18 months,

Different sectors of the data communication industry
will be impacted in different ways and the one Kroup to
gain most will be the users

ACS is simply a packet switched network . . . a value-
added network just like Tymnet or Telenel. Others are
Graphnet, 1TT Com-Pak (now under development), and
the Aerox and Exxon networks, both also now being de-
veloped

Advanced Communications Service is a unique con-
cept for the Bell Svstem to offer; it provides not only
nationwide transmission nelwmhng. but communica-
hons processing Ill\li Ill'l\h()l’k management services as
well

While Advanced Communications Service does pro-
nde the small and medium sized user with the opportu-
ity to use data communications, it is specifically geared
for the large company.

Our Research Report. “The Impact of AT&T's Ad-
vanced Communications Service™, states, “Today, 80
percent of the total dollars spent in data communications
15 spent by only 750 companies. While no com bany’s po-
sition is quite as bad as that outlined in the A(f% petition,
loo many companies have separate networks for each
wd every application—General Motors has 29 different
ud distinet major networks, Ford has six different net-
works emanating from the same building. Data com-
munications today is in a state, which, at best, can only

called ‘chaos’. In addition to a wide variety of termi-
wels which are incompatible, line utilization levels are
poor—the average data communications line today only
uses four 1o six percent of its channel carrying capacity to
ship actual data. Network support is nonexistent.”

AT&T has correctl

recognized that an opportunity
esists because today h application demands its own
setwork and, usually, its own terminal. Most of these
temninals are inextricably linked to an address and a
channel on the mainframe and tied like & rock to that one
application.

By providing compatibility between previously in-
compatible terminals and hosts, AT&T opens up an
mormous new market, both for itsell and for its users,
And by providing access between virtual subnets (pri-
\ate data communications through X.75 and X.25) it ac-
wmmodated all the users who have begun down the
:alh of intelligent and transparent networks on their
wn

By providing “superset” data network, AT&T has
sdded an entirely new dimension to Data Communica-
ton, it has opened a truly new market: intercompany
communications. In short, the dara equivalent to ity
Witched voice netwark,

Applications? Electronic Mail. Intercompany systems
of paperless buving. Faster tumaround time. Lower in-
‘entory levels, Srn-nhw customer response. The impor-
nt feature of Advanced Communications Service is that
Wmust and will be tailored to each industry.

Venillg Service Won't Hack It

ul\m‘"'.- JJervice just won't hack it. Our research goes

© considerable length describing specific applica-
ni:is_?d specific implementation problems. Drug
h‘;n ers, lor example, have different problems than

Lkers, and manufacturers have different requirements
h:floml bankers tying into their correspondents
n:é" very clear that the new marketing organization
gl Archie McGill in AT&T s General Department
i e some homework, They have determined from
i €t research in the most important industry sectors
beeds of dats communication users from which the

basic ACS features have been se-
lected. AT&T estimates from this re-
search that by 1083 there will be a
total of 3.6 Million terminals and
computers operating in the United
States, representing a large number
of makes, models, and applications.
Because of the projected rapid
rowth of distributed data processin
(gUDP) the growth of terminals an
small computers is generally pro-
jected to be between 20 to 30 per-
cent per year so that the number may
easily reach 15 to 18 Million by
1990. AT&T projects connecting to
137,000 of the terminals or & (small)
four percent.

ACS is intended to satisfy the data
communications needs of a wide va-
riety of users as a public service
comparable to telephone service. In
order to accomplish this, it has to
interface with a wide variety of data

rocessing and data communication
ﬁanlwnm and software (protocols).
As a result there will be almost com-
plete freedom of interconnection,
provided there is ACS support for
the particular interface usﬂf With 15
to lg Million terminals and comput-
ers projected for 1990, the potential
market for ACS subscribers is sub-
stantial and is exgcc!ed to be compa-
rable to the number of main business
stations (telephone), which is now
(1978) approximately 14 Million and
Yru':-ulrd to be around 21 Million in

890, From these projections it is

uite clear that the potential market
or ACS begins to be of comparable
magnitude to the business telephone
market, in addition to any private
(dedicated) line market for analo
(voice grade, TV, broadband) an(li
digital (DDS) lines. The stakes are
significant and AT&T is playing to
get the dominant share uF the total
market. It is not unreasonable to ex-
pect that the AT&T share of the in-
telligent packet switch market may
be comparable to that of the tele-
phone market, which is now 82 per-
cent.

As a public shared data communi-
cations service, ACS will have the
fexibility to accommodate a broad
Ial'ljl(‘ of data communications users
and applications. Presently used
terminals will be permitted to serve
“new applications” and upgrading of
terminals without impacting appli-
cation programs will be possible.
Furthermore, ACS is designed to
allow “improvements in network
technology” without impacting user
application programs and terminals.
The Nexibility of ACS will be avail-
able through ‘options of specific fea-
tures including customized features
determined by the needs of a par-
ticular user application.

An alternative mode of data com-
munication would be “the Standard
Message Feature' which will in-
clude message switching, data entry,
and remote batch operation. Mes-
sage transmission is unidirectional
and may be directed to single or
multiple destinations. Message
editing is performed by the terminal
operator who may use the “messa
storage area’” of the ACS nﬂwoﬁ(.
The terminal operator may select the
priority for dcﬁ:rr}' of the message
to the “message arrival area” as-
sociated with the recipient of the
message, There are iiuce modes
of delivery available from the Mes-
sage Arrival Area ... automatic
scheduled or demand. Verification o
delivery of a message will be avail-
able.

ACS provides the customer with a
great deal of control over his data
communications operations by
enabling him to define his own vir-
tual subnetwork.

The most important feature of the
ACS architecture from the user's
point of view is undoubtedly the
complete freedom of mixing all clas-
ses of terminals and all sizes of com-
puters for different applications into
L!s subnetwork. Thus a host CPU for
Data Base Access, another for Order
Entry Processing, and still another
for Materials Control can be all con-
nected to ACS and so can terminals
for inquiry/response, data entry,

printing, interactive applications
remote job entry, insurance u,.,“,.'
transactions, travel reservalions, ayg
0 on,

The ACS network will be initially
implemented by means of nodes,
which control access, provide data
switching, routing, and message
management (priorities), intercon-
nected by 56 kb/s trunks using
existing digital or analog Bell System
facilities. Each node will be con-
nected to every other node by at
least two disjoint paths. As the net-
work grows, another level of nodes
will be added to the hierarchy by
5ﬂmrnphil:al regions to perform tan-

em switching functions.

All nodal Fum-linns will require
new hardware and software non-ex-
istent in the Bell System now. In ad-
dition, there will be ACS interface
equipment at the customer premises

erforming the functions of the
Ehnnnnl Service Unit (CSU) and
Data Service Unit (DSU) in the

resent DDS service, plus, very
rikelv. additional functions specific
to ACS. However, existing flacilities
of DDS will be usr& to the
maximum extent possible.

The CSU and DSU provide the
capability for testing customer access
lines remotely from the telephone
company's remote test center. DSDS
which was filed in March, 1976, ap-
proved by the FCC in June, 1977,
together with the extension of DDS
services to 64 cities (from 24), would
also use the DDS facilities except
that it would operate onlv at 56
Kb/s. However, in view of the ACS
announcement, it is doubtful that the
DSDS service will ever be im-
plemented on a nationwide scale

Even today there has been zero
DSDS volume and only $20 million
DDS volume. DDS will now di-
minish. But it was great . .. it helped
to kill Datran!

As mentioned before, end-users
are to gain most from ACS operations
and here are the reasons why:;
® Users, particularly smaller com-

panies, will benefit from econ-

omies of scale by sharing facilities
of a public data service.

® Users can form their virtual sub-
netwarks, operationally equiva-
lent to company nperum; sys-
tems, with full control of access
but not burdened by capital in-
vestment, operating and mainte-
nance responsibilities.

® Users can mix existing terminals
and computer hardware because
of protocol transparency of ACS,

® Users can expect ultimately lower
cost, but particularly lower
start-up cost for small users of
data communication services.

® It is not clear that AT&T will
allow other communications net-
works to be connected (X.75) from
other carriers. This, we feel, is
one of AT&T's bargaining chips,
although it would ie an advan-
tage to a user to have such inter-
connectability.

The use of [ DIf voice grade lines
for data comi ugication will con-
tinue to be athactive to the occa-
sional, unsophisticated user, which
will most IE{:'ly include lhc_f‘-ltu"-'
“personal computer users”. Al-
though there are no ACS tarifls es-
tablished, it will be very hard to
imagine that ACS can beat the
ubiquitous telephone for low usage.

DS service will continue to at-
tract the large corporate user and
heavy users such as airlines, al-
though ACS will have some impact,
dfi‘t-m!msi' on how ACS tariffs will
accominadate batch users, and other
heavy usage of dedicated data lines.
It is expected, however, that DDS
and all competing private line ser-
vices will remuin a viable business
supplementing ACS. Telephone
companies and special common car-
riers who bave now revenues from
dedicated private lines used for data
communication, will not be seriously
impacted by the ACS service. The
exception will be Western Union
and the SCC's which provide more
diversified and sophisticated data
communication services, such as
Southern Pacific Communications
(SPC) operating the former DA-
TRAN switched data services, and
SBS, whenever it opens services.
The magnitude of the impact, and
the a p?)Lllin?ll prone to be im-
pacted by ACS can be analyzed in
more detail only after the tarifTs are
known.

However, this is a dynamic market
area and it can be expected that
presently provided data services will
change tarifls in the future as a reac-
tion to ACS. Furthermore, there is
enough growth in private data line
services, which recorded a growth of
26 percent per year since 1974, as
reported by leased line revenues
collected by AT&T.

VANs Will Sutfer Most

The highest impact will be felt Ly
the Value Added Networks such as
Telenet and Tymnet, who provide
packet switched data services. ACS
will be in direct competition and
will have the added advantage of
economies of scale, and more plen-
tiful resources for developing more
market areas through more diver-
sified services.

SBS, although not a VAN, will
likewise be confronted directly by
ACS and will not have satellite
facilities to their advantage since
AT&T, most likely in conjunction
with CT&E, will also use satellite
facilities as needed.

SBS is holding “prayer meetings”
and is lsking users to form “task
force” groups (at the user's expense!')
to ﬁguzr out how & company can use
SBS!

All companies, whether common
carrier or not, providing switched
data services in the United States,
now or in the near [uture will have
to develop a survival strategy.

Process

The only thing you need to know
about Quartz Crystals is:
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® Best Delivery plus Emergency Service with
Guaranteed Delivery
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® Ask for Sentry Technology Manual
And, order Toll Free 1-800-654-8850
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3. “Electronic Mail is a syslerrr of commﬁr%icdﬁbn ﬁ}fferebj
+. @human at one end sends a message to a human at the - -

i

", facsimile system whereby. remote warehouses - f

., these data into a computer. =17, e
- These two examples are. certamly e!ectromc B
Sbut they aren’t electronic mail. The question e
* arises — is TWX/Telex electronic mail? Mail-*1 9757 %7
"-gram?" ATT’s Advanced Communications Serv-" = _-

.ice? The answer is deﬁnltely yes. TW‘{/Telex s 0w

" wagon. Perhaps it’s easier.to discuss what elec- :

is. Eieciromc Maai...

'Zand where does it f"t into the ofﬂce?

OJKOCO‘T\

S’

Fo:lowmg an mtroductzon by Mr Andenon, we present an mbzted four part story on Electromc Mail, based upon
7 presen!atzons ina aymposrum by T?‘e Yenkee (Jroup, this Summer in several cities in the United Stcres

A

some or all of which is handled e e

electronically” ‘-—-the GospeI accordmg to ;
ﬁe Yankee ureup _.';-,~

; E}ectromc ‘V[a.xl is in danger of bemg relegated o
ok T2 ‘the buzzward Hall of Fame because.so many .- ./~

companies are at:temptmg to get on the band-::-

tronic mail is not. Electronic Mail is not a com-. f
puter-based system whereby rernote terminals °
query a centralized data base on the status of i m-
surance policies; Electronic Mail is not even a*

call in their stocking positions for keypunchmg

'—;- =

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 handred by 1etter car- T
-, miers. But our definition says ‘! 2
" which is handled eIectromcally e FED

~

some or all of

One of the newest forms of EIectromc Mail is
the ECOM system which the USPS offers — in

effect, cheap Maﬂgrams —and they too a_re elec- .
tronic mail.

Electronic Meﬂ need not be hardcopy or even ' %,

alphanumerics. A new company in Dallas — Elec-

" tronie Communication Systems — has begun de-

prepared graphically. When people talk about -’
....the “paperless office” you
paperless than uhat‘ :

velopment on a verbal (oral) Electronic Mail Sys-
tem, where the messages are never keystroked or

Yiovember — 1578

There are essentlallv four vanamons* of Elec-
tromc Mall : - g RS

] 4 1, Camer Based Systems and Public Postal Serv-

: A]CES There is some overlap here. The Ad-
- 'i. vanced Communications Service from AT&T
. '7is really a computer-based message system .
'.,and Western Union provides public teletjpe-
g wnter service. In Europe, the British GPO is”
- promotmg Viewdata. Satellite Business Sys-
- tems is provxdmg the bandwidth for Electron-
" ic Mail but it is not’ provxdmg the. hard“ are — ',
- " the user must do His own m..egratmn‘ e
2 S5 Facmm_lle _Most likely in widest use today,*_*
3 - Communicating Word Processing:. While lit-: ™~
i ;tle used, CWP represents a m:gratlon towards :
.-, interconnecting America’s offices, which
" both users and vendors get exmted about;.
4. Personalized Computer Based Message Sys— i
" tems: The Cadillac of electronic mail sys-: " :/

““tems. Perhaps the only form which really in- :
' creases office efficiency and makes people
‘more productwe Very e\.penswe. I

In this series of artlc}ee we touch uDon tha;e
vanatlons ‘iz oy o

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

**‘One can fore.see that mthm Lhe next t'wo decades,
facsimile will be home-affordable, available to the indi-
vidual consumer and smallest entrepreneur. In fact, fac-
. simile will eventually end up as a part of 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
. require postal service. There will be Cromp.e'nentary e
_ functions between “electronic mail’’ and regula.r maxJ. 225
.. That accommodatmn will be maintained.” NI
L % Dems Krusos Pre51dent Panai'ax 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 fifth time in the last decade —
jumping an average of 25% on all classes of mail. This
boost is no laughing matter for businesses, particularly
those using second-class 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 ervices provided by the 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
rsing 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
themn, is completely bound by the limits 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 intemational trans-

~ missions. To date, it has spent $10 million developing
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Intelsat IV-A Satellite.
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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 [V-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 Intelsat (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
from 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 specifications 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. |
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

350,000; the parties are now working out the details of
a “‘definitive contract” in the vicinity of $900,000.

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 uitimately foot a large, unwarranted bill. From a
different angle, the International Record Carriers (IRC’s)

" - are concerned about COMSAT’s role in all of this, par-

ticularly 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
the field trial. The USPS 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 will keep a close eye on developments, and will

4P

TE! Crneasaiani~ AT imae



e

Al e rieg

W T

T

fx iy

|
|
!
i

0

€432 ELECTRONIC MAIL

undoubtedly 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 “switching nodes” for incoming and
outgoing transmissions. w

The rough cost estimate for the International Elec-
tronic Message Service presently ranges from $1-54 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” delivery 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 is
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.

Requirements for a domestic electronic message serv-
ice include:

® A potentially favorable financial return — absolutely
no more congressional subsidies;

¢ No competition with private sector elements willing
and able to serve public needs. Cooperative efforts, how-
ever, are acceptable;

© [t must be consistent with the broad national policy
for information systems (non-existent as yet);

® The substantial resources required must not be un-
duly bome by today’s rate payer.

Approach

The USPS is desperately trying to apply the new,
automated technologies — computers, electronic trans-
mission, and I/O disciplines — to somehow mitigate the
severe limitations of its physical distribution system,
while concomitantly providing faster, cheaper, more ef-
ficient 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 USPSis in a “concept study phase” to ex-
pand the “‘fax mail” experiment to 40 cities.

ECOM FAX

Also, the USPS 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 standard of 95% two-day delivery.
The USPS proposes to provide ECOM to its selected cus-
tomers by using a single contractor who will supply the

:Ki:ﬁ\‘
Gatacom.
communications switching and transmission segment of
the service.

ECOM messages in non-hard copy form (magnetic
tape or disk, intelligent terminais, 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 service 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 emplovees to postal
customers.

Low =

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 invoives five phases,
each with different cost, market, and technical risk fac-
tors (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 of a detailed system design

@ Testing and evaluation of the electronic message
system

® 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 $55-60 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, will 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 retum. '

35’

TELECOMMUNICATIONS



Y

A8 N i

T A
gy:m

¥
n
Tl

934 ELECTRONIC MAIL

The fourth and fifth phases — production and opera-
tion — are scheduled to begin by 1985.

How It Will Work

The proposed system would accept electronic input —
generated by facsimile, computer, mag tape, terminals,
ete. — in adding to standard hardcopy letters. Oirce 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 transmlssaon 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
that will eventually be able to handle ten pages/second.
Pitney-Bowes has developed a paper handling 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/

- datacom

using different Post Offices in the same city, and be-
tween addressees using different Post Offices in different
cities. Leased loopback circuits, extending from Rock-
ville to Los Angeles 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/O.

Looking Ahead

The “‘electronic mailbox™ unit will 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
“polied” 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 USPS hopes to supply EMSS custom-
ers with a variety of system-compatible terminals for in-
put. This, of course, could raise some regulatory flak
from terminal suppliers, 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. 2

Developmental Goals

As a result of the RCA study, the USPS has outlined
nine key system/service design parameters that have been
used to develop and to evaluate potential EMSS delivery
“candidates™:
® Message Volume
® Input Conversion Technique
® [/O Media and Conversion Devices
@ Number of EMSS Stations and Nodal Centers
(number of public terminals)
® Depth of EMSS Sort
® Telecommunications Network Choices (terrestrial,

second throughput, while Versatec’s electrostatic printer satellite)
will be interfaced with the Pitney-Bowes equipment to ® Service and Time (priority — overnight, 1st and 3rd
handle the ten page/second output. The USPS will real- class)

ize nine patents out of this state-of-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 testing phase next

year (using four pages/second equipment). The central
processor, system software, and some type of “electron-
ic mailbox” for storage have yet to be contracted — but
they are already available in vadous forms, and require
little specialized development time in comparison to the
printer/scanner/paper-handler.

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

dresses served by a single Post Offi = ss5ees

® Privacy and Security
e FError 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 assumption. Why should terminal users
go through the USPS when they can send messages di-
rectly?) No EFTS has been planned as yet.

Analysis
The USPS has mapped out an elaborate system for

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

TABLE 1
SUMMARY OF USPS EMSS CANDIDATE PARAMETERS

ANNUAL NUMBER OF NUMBER OF COST

VOLUME - FULL /O PUBLIC PER TOTAL OPERATING

QUTPUT IN PROCESSING INPUT 1,000 INVESTMENT COSTS

CANDIDATE BILLIONS STATIONS TERMINALS STAFF MESSAGES (INMILLIONS)? (IN MILLIONS)?
- A 19.8 : 150 1,986 9,177 s26 $1,375 s381

B 2 360 6,225 9,506 29 1,913 442
c . 26.1 87 7,114 3,942 13 1,590 285

! Hardware, facility, engineering
? Manpower, maintenance, consumables, energy, transmmssion channeks
Source: USPS
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for message delivery, but the problems it faces ate far

' more complex X than simply developing a fancy electronic
message system with state-of-the-art technology. First of
all, it is rather naive to assume that the USPS will be able

to make substantial cuts 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 Com-

mission will definitely have a tete-a-tete 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

4
datacom,,

proposed EMSS will definitely impact carrier revenues
(particularly AT&T's and the IRC’s), 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&T's Bell
Data Network/Advanced Commurication 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&T? What will the
government have to say? Who's going to pick up the
pieces. . .of mail?

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 and 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 system 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-
tronic message sent to a person or specific address is not
aletter. .. 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 delivery,
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 of
years. There is, however, no question that the USPS’s

Also, terminal vendors will be scrambling to get on
the USPS “preferred” list. Those who aren’t will put up
a 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 netwarks and message serv-
ices to subsidize and encourage use of the USPS service.

Finally, we must consider whether the USPS wiil 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 thraugh
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 Electronlc Mail

Xerox, the copier king, will likely introduce two new
faesimile models before the end of 1978 — a two minute
desktop unit that will lease for about $90/month, and a -
subminute analog unit that will lease 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 market 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, Panafex, 3M,

Graphic Scences, 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 compatible with the

earlier Qwip models (1000 and 1200). It does, however,

conform to CCITT 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 broadcaster.

38

Qwip 2 from Qwip.

There is little doubt that Qwip is now interested in
selling the large user and large national 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
Exxon’s money to do it. Presently, Qwip has a negatwe
cash flow approximating $10 million per year.*

* According to Howard Anderson, president, The
Yankee Group, who tracks the company.
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Rapicom .

Alias Rapifax and Dacom, both owned by Ricoh;
they have now combined into 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-
step, with Xerox, Qwip, and possibly IBM looming at the
back-door.

Last year, Rapicom introduced the System 50 — a fax
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 frue 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 ma-
chine with a new MPU 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 fac-
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, GSIl 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 cornmunicate with other DEX models.

3 b
cdatecom
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The 1100 leases for S62/month. Some of the units com-
ply with CCITT 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, users can establish true facsimile networks
around the 5100, using the cheaper 1100’ in remote lo-
cations, as well as any other DEX family members. This

_represents the first such facsimile network approach by

a manufacturer.

GSI has all but abandcned it's slower speed DEX 1
units, even though there are a number still in the field.
The firm is betting that the new *‘slow speed” facsimile
standard is going to be 2 minutes. Qwip agrees, and
seermningly, so does Xerox. We too concur.

Panafax

This partnership between Matsushita (51%) 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 $70/month
plus 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 leases for S275 /month plus me-
ter charge, should also be available soon.

Portending the future at the ICA 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 aiso
has other “‘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,

Because facsimile is essentially a “‘dot reader” — the
'scanner ‘‘sees’’ the page as a matrix that can vary from
67 x 76 “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 (8% 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 meantime, fax manufacturers have mitigated this
problem by developing techniques to “‘compress’ the in-
formation (“‘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-
rithms transmit only the first and the last *‘white” or
“black” bit in any sequence of white or black space.
These techniques make transmission-i0-15 times more
efficient, depending on the exact algoritlim utilized. Vir-
tually all high-speed fax machines use some ty pe 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-
|e hybrid. Since an OCR “‘recognizes” scanned charac-

COMPRESSION AND OCR-FAX

ters, and transmits them in 8-bit ““bytes”, a page requires
only 5,000-6,000 “bits” for transmission (about 2 sec-
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 solution. :

The problem is that current technology is limited.
Reasonably priced ($15,000) machines can read only a
handful of 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 they
cost 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 part 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.

40
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and would lease for $175/month + meter (figure on
$250-275/month). This impressive little box uses plain
paper and inkjet printing, as well as a new compression
algorithm. It is, however, not yet available in the US.

We have heard from a reliable source, that Matushita
(renowned for its conservatism) may be having some sec-
ond thoughts about marketing in the US. .. spending
another $40+ million in development before seeing any
profits. Also, the yen’s recent revaluation against the
dollar (195 yen/dollar) puts a squeeze on Panafax prices,
which are based on 230 yen/dollar.

Compression Labs

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. The 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
asense, a “learning” Optical Character/Pattern Recogni-
tion machine.

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, ef 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 LED 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 Xérox 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 fac-
simile machine.

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” provision if for some reason there’s a transmission
shutdown in 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 frue
thermal printer . . . for under $150. Hitachiis known to

3M Express 9600.
have developed a similar machine. In fact, there could be
somne 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’ll be a little different than selling
“electronic pens”.

1IEM

With product life cycles aimed at 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 protatype three-sec-
ond fax machine that it uses to communicate (via wide-
m&’ork; 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 1'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 piant 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 Canada.

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.

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 far more productive.
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 It a Special Form Of Electronic Mail?

A true Computer-Based Message System is a special
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

\ eliminates or at least reduces the need for paper files.
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How does such a system increase efficiency? And how is
this efficiency measured? What are the impediments to

a Computer Based Message Svstems 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, hold perhaps one meeting face
to face, and write perhaps three letters. It also allows
managers to use NON-SIMULTANEQUS 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 {or problem solving.

A CBMS allows for interruption-free periods. Psychol-
ogists claim that we work best when 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-
fices 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 terminals” in their oifices.
They regard the terminal as degrading, and resist the in-
trusion of 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, IBM, Bell Northem Research.

If we view management as a pyramid shaped tnangle,
CBMS may work best in the middle third, roughly com-
parable to middle management. From the software/hard-
ware point of view, this is even more attractive as a mar-
ket than ““top management”, if only because the po»en
tial is greater for terminal placement.’

TYPICAL SCENARIO FOR IMPLEMENTATION

Many companies use the following scenario in 1mple
menting an electronie mail system:

e 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-shelf software, which is contracted for

Compuserve, Scientific Time Sharing, Tymnet, etc.).

® 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.

® Tral period gives way to decision. Should the com-
pany proceed full steam ahead? Ifso, who will pay for
its use?

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

——

by an outside vendor (Computer Corporation of America,

———

L gatacom)

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 of 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 emplovees, num-
ber of square feet, etc.). But CBMS’s are very identifia-
ble; costs come in each and every month, and users get
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-theshelf svstem, ex-
cluding terminals, the costs run some S0.75 - $1.00/ mes-
sage. Assuming $0.75/message, the average user will
transmit some 15-20 messages per day ($11.25 - $15.00)
or $2500+fyearjemployee. Most firms that we survey use
a cost of 31500 /vear/subscriber as a minimum.

Nrthemanagement level at the
330,000 level, the CBMS represents a cost of 5-8% of in-
dividual payroll. Management asks, “‘Do we really get an
increase in efficiency 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. It
helps you and us to run the company better.”” Manage-
ment’s answer is succinct: “‘Proveit.”

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 vear, 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 can, with the
aid of electronics, perform the necessary work, thereby
increasing the span of control. In Citibank, the present
span of control is seven subordinates for each 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 of control could be increased to 8:1 or 9:1,
there would be no need [or additional executives, and
the savings would approach some $150,000,000, 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 of
$25,000,000. The cost of such savings: approximately
$10,000,000. (Having 4000 executives on an electronic
mail system at $2000 each plus 32 million software and
supervision cost = 510 million). Although this is a blue
sky analysis, a savings of potentially some $15,000,000
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-
selves in longhand. This was replaced by the secretary \
and the typewriter. As secretaries, dictation units, and—

electric ty iters-bECiime more pervasive, a cunth
Mg happened. The amount of written mate

—withrthe acvent of reliable

not. Do they manage better today because of comput-
ers? In some cases, definitely yes: in others, maybe.

At present, Citibank has backed off {rom its lofty and
widely publicized goals. For one thing, earnings were
down last year and Citibank management is hell-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 gomg
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 CEMS 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: to begin increasing the workload and
simultaneously bring in new office automation solutions.
If an executive or a manager isn’t pushed to find a new
solution, it is unlikely that he will.

The most immediate reaction by most managers to an
increased workload 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 30%.

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 occur to our fictitious exec-
utive that two things are happening. For one, 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 if he is suc-
cessful, his promotion may depend on how well the peo-
ple he manages cope.

The second thing: the manager needs a new style and
method of management if 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 moming *‘get together” in his office is an extrava-
gant vestige of past practices, and that his subordinates
cannot afford Lhis kind of waste unless it is a special oc-
casion. He will 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;

ac

they get their enjoyment more {rom interaction than fly-
ing desks. The theory of goal congruence says that when
amanager is faced with a “decision of doing what is good
for his company or with what is good for himself, he will
invanably choose the solution which is best for him. Top
company management today spends some 80% of their
time in communications. Middle management spends
some 50%. Management is judged on many things; the
ability 1o use office automation equipment to become

- more productive is not one of them. Managers get ahead

in their companies by good politicing and by keeping
their programs on course. In effect, managers don’t man-
age at all — 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 aliows
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 suc-
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 provide 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 The 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 100% dur-
ing the next three years, as the original experiments take
root and expand and other companies begin their
experiments.

The table below reflects not only public access sys-
tems but also private intracompany networks. A com-
pany with only areasonable number of subscribers on an
electronic mail system would be foolish to develop its
own; what | 1d suit its needs

However, once the number of subscribers goes beyon
100, the costs of going outside are beyond reasonable.
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The costs break down as follows:

From an outside vendor™

Charge per message: $.70-$.75

His costs:

Computer cost/message: $.20
Communications cost/message: $.10
Overhead, file update: $.05

Gross Profit per message $.35-$.40

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

But a number of firms will lease their software forthe
payment of a one-time fee plus yearly maintenance.
CCA’s are $40,000. Stiff but not ridiculous. Suppose a
company has 200 users sending 3600 messages per year
at $.70/message = $504,000. If it can essentially cut that
cost in half with a payment of $40,000, this is a cost-ef-
fective decision. Also alarger firm can run its computer-
based message system from iis existing computer nodes,
_capacity permitting.

As an industry, the Computer-Based Message Services
Market is in its infancy. Compuserve has set up a new
subsidiary, Plexus Corporation, to begin marketing its
version (Info‘plex!. i?gmpuserve already has over 700
subscribers on its system, including General Motors
(400) and NCR (200). Computer Corporation of Amer-
ica has about 200 subscribers and four aceounts. Typical
account: Shell Canada, OnTyme (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? Virtuully every-
body. %nﬁ_t_:@t into this market because its users on
TYMS (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-
rier 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 company which has only toyed with the idea of
becoming a common carrier is General Electric. General-
Electric Timesharing is the largé&ST in the country. 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 opportunity as a potential market opportunity,
but it also realizes that its timesharing networking is
really quite dumb by current standards, and requires
some technical upgrading. General Electric’s situation is
this: 1f it entered the “electronic mailbox’ market, it
would have to become a full fledged Value-Added Car-
rer. If GE did become a Value-Added Carrier, who
would its customers be?

Obviously the first customer would 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 Serv-
ices (such as electronic mail) from the very beginning,
because these customers are using the system for this
now. Thirdly, because of its access in so many cities, GE

Idamcomy
would have immed:ate advantages for users trving to .
find the nght Value-Added Net.

Who else is interested in this market? Well, AT&T for
another. AT&T’s major problem is finding highly profit-
able services to 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 $36 Billion in income, some S11 Billion is
revenue to AT&T Long 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,
$1.4 Billion is WATS (a business service), and $1.6 Bil-
lion is Private Line (business service also). The remaining
54 Billion is residence message toll service.

In short, business is the 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 is ITT. ITT has received approval
for the COMPAK service (facsimile and kevboard 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, ete.),

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-
ing points of not only the other carriers, but the new
Value-Added Carriers, is electronic mail services. Besides
Southern Pacific, ITT Domestic Transmission Services,
Satellite Business Systems, Western Union, etc. offering
such service, the Value-Added Carriers will, and are of-
fering electronic mail services (Telenet, Tymnet, 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 Services, 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-
tial 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 service will include
message routing and message rerouting and there will be
buffering within the system.

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 able, at a lower level, to per-
form some of the functions now done by their front
ends, multiplexors, concentrators, 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 2 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 sofiware 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

daracom

' SNe=z’
put software specialists 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 every
provider of electronic mail services, value-added services,
and competing 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 with 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 prof-
itable portion of data communications-high value data
services, :

Communicating Word Processors

DALE KUTNICK
The Yankee Group

Most manufacturers now offer some type of 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 “elec-
tronic mail”’. A number of-display-type WP’s offer CRT-
to-CRT communications, so no paper is required. Others
can communicate cne 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 4300 baud. A full page
can be transmitted in 6-8 seconds. Modems are required
at both ends unless a digital line is being used . . . not
many of those are around today. CWP’s can also be used
to enter material into a photocompositor, and in the
near future, they will be able to send/receive information
from centralized micrographies files. ‘

CWP’s will 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-
ciently than facsimile “bits™.

® Far superior cutput quality. Because fax creates let-
ters or images via ““dots”, letters are not as clear and
crisp as letter-quality typewrnters 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 on a
-CWP is relatively small ($500 - $3,500).

e Compatibility. While CWP’s can communicate with a
number of other terminals, most of today’s fax machines
can only communicate with some other fax machines. It

an

is difficult changing fax ‘“‘dots™ to terminal alpha-
numerics.

GROWTH OF CWP’s

In the March issue of The Technical Office (our own
in-house publication), we extensively discussed commu-
nicating word processors, their applications, utilization,
and market and growth potential. We, of 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 in-
crease by about 10%, so that by 1981, we expect that
there will be 138,000 CWP’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 our revisions 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.

BEREAKING 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 awayv {rom the
slower speed 2741 asynchronous communications, which
has seen extensive use on IBM’s communicaling mag
cards (CMC/ST), on Redaction’s Redactor I, on Xerox's
800, earlier Vydecs and Lexitrons, et al.

This mass migration to bisynch has no¢ been a result
of cooperative efforts among manufacturers — although
there has been an increasing amount of dialogue when
it’s mutually beneficial (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 to happen. Virtually all major WP
manufacturers will support at least 2780/3780 bisynch.
IBM’s 0S/6, Xerox’s 850, Vvdec, 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-
grammed 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 taking the 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% of 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-
mitted /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 24k-32k of memory.

Indeed, users are thus not only accepting communi-
cations, but are demanding at least the availability of an
interface option . . .so that they can add “‘speaking pow-
er’ at alater 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, ete. . . . before
batching up to a 370.

Indeed, it is easier to perform editing on a “WP” ter-

-minal than on a 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

WP skin during the day, and an EDP mask at night.
One firm has Vydecs, Wang 30's and OS/6 talking to
each otherand-to three 370/168's. Another uses a TI
silent 700 as an [/O terminal for a Wang 30.
The CWP message is finally arriving. ...

Texas Instruments Series 700 intelligent terminal.

(]

THE NEXT STEP

The next evolution for distributed networks is direct-
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,
these units can be interfaced directly (hardwired) to each
other or to a large computer via a wideband medium

{"l that enables communications to take place transparently
— the user never realizes that communications has taken
place. A file on another machine in a different part of
the building (that is part of the network, o{ course) ap-
pears as if it is adjacent. This represents true distributed
processing, and is the forerunner to sophisticated elec-

tronje glworks.
& Attached Resource Computer” (ARC),

which was introduced late last year, is an excellent ex-
ample of such a system. A number of discrete applica-
tions processors (such as word processors, file processors,
small business computers, and even a 370 computer) can
be ““hung” on the high-speed databus (coaxial cable) to
transparently shumgh speeds. Re-

source Interface Modules (RIM’s) act as message switch-
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ers in this mini-ARPANET-type 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 PDP11 can, of
course, 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) systern. 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).

Wordpiex 1 from Dennison.

Lexitron will soon establish a *‘transparent’ cable link
between its Videotype 1000 WP's (which now have flop-
pies), and parent company Raytheon’s PTS 1200 (a pow-
erful intelligent terminal with multileaving and 3270 em-
ulation, as well as other protocols). The PTS 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.

Al

2
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Raytheon PTS 1200 Mark I1.

DPT’s new ‘“‘Wordmachine” uses intelligent terminals
linked to 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 Svstem 30. This mayv be announced by the end of
the vear. 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
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new Z-80-based programmable standalone WP terminal
... that will be transparently interfaced to a mini-com-
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. Vydec’s system, which will be
announced by yearend, will give its users: . .

® More storage capacity (hard disk) :
¢ More efficient, easier communications, particularly
with the ich - 5
e potential to'develop an electronic mail network
using Vydec and Qyx machines : "
7ith 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). It is 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, of course) that can
handle graphics, and a 18-bit mini .. .in each “work
station”.

Work stations are linked on a coaxial cable data bus
called the Ethernet, which enables 50-kbps communica-
tions. The work station/terminals — Tour of which are in-
stalled in the National Bureau of Standards, two in the
White House, and one in Congress — can handle text
processing/editing, electronic mail, and graphic functions.

Notwithstanding IBM’s general lack of enthusiasm for
distdbuted processing, we feel that it too will eventually
take a “‘shared systems’ approach to word processing.
Indeed, a collection of OS/6’s has excellent potential for
transparent cable linkage to the Series 1 minicomputer
Bt i

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, they 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., $7,000
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 can 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
certainly portend the future directions of word process-
ing and its attendant corollaries, since obviousiy 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. @ ‘ '

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

GREGORY R. ANDREWS

Absiract—Modula is a new programming language for implementing
dedicated, parallel systems.  Following a systematic design technique,
this paper illustrates the use of Modula for the design of a message
switching communication system. A message swilching system poses
4 number of interesting problems: a high degree of concurrent activity
exists, a variety of 1/O devices need to be controlled, messages can
fhave multiple destinations, and messages can be preempted. The
strengths @nd weuknesses of Modula with respect to these specific
problems and iis udlity as @ general purpose language are evaluated.

Index Terms—Concurrent  systems, message  switching, Modula,
modular design, monitors, processes, software design, structured

multiprogramiming.

. INTRODUCTION

rryE unmistakable trend in recent years has been toward
i the use of high-level languages for systems programming.
In an effort to improve upon available tools, three new lan-
ouages have recently been designed: Concurrent Pascal (2]
and Modula |8] uid in the design and implemeirtation of
imultiprogramming systems while Euclid [4] is intended for
implementing verifiable systems such as compilers or operating
system nuclei,  All three borrow heavily from the work of
Wirth in the design of Pascal [7]. Although intended primarily
for the development of small operating systems, both Con-
current Pascal and Modula are applicable to parallel systems
in general.

In this paper, the design of one specilic example, a message
switching communication system, is developed using Modula.
Our purposes are: 1) to present a system design technique;
2) to illustrate the use of Modula as a design, documentation,
and implementation language; and 3) to evaluate Modula's
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utility. A messuge switching communication system was -
chosen as the application because it shows the range of
Modula's applicability and presents a number of interesting
implementation problems. Modula was chosen as the target
language because it is specifically intended for dedicated
multiprogramming systems, provides much needed facilities
for controlling input/output, and appears to be very effi-
ciently implemented [9], [10].

Fhe specific design technique used here is described in
Section II.  The communication system itself is then de-
veloped in Sections 111-V. Section 11 specifies the functions
and external interfaces of the system. Section IV summarizes
the major features of Modula and presents the system or-
ganization, information and control flow, and biock interfaces
in terms of Modula components. Section V refines the of-
ganization by giving outlines of Modula programs for the- -
most interesting parts of the system. Finally, Section VI -3
evaluates the utility of Modula for the design of parallel sys- = *
tems by reflecting on aspects of the communication system.

Modula is used here as a specification language since its
compiler is not generally available. Even without a compifer~<
though, we feel that programming any system in a struc-+x
tured, hish-level language such as Modula is a valuable prelude- i
to actual implementation. It serves as an intermediate step s
between specilication and coding that helps one develop and ¥
reason sbout the implementation. It also provides mean-4
ingful documentation when used as comments in whatevers
implementation language is eventually employed. s

1. DESICN TECHNIQUE
The design described here was developed in three majors

steps: system specification, system organization, and programuis

F e i

im ﬂcnté-n_t‘;':_ggu. Each major step consists of a number of=
“parts. The first step involves specifying the major functions
of the systern and the specific formats of input/output mes-s
sages.  This churacterizes both what and how informations&

is processed: hence it completely characterizes the users#
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ew of the system. My role, as the designer, was to discuss

.tem functions with intended users in order to understand
W characterize the purpose and scope of the proposed

stern. In addition, it is helpful to lay out a representative

\rdware configuration in order to identify the characteristics
od constraints of the implementation environment.

The sccond step, system organization, involves successive

finement of the system functions into a program structure

terms of Modula constructs.  Since Modula provides pro-
~wes and modules [8] as its building blocks for parallel
rograms, various organizations in terms of processes and
odules were considered. First, important groups of pro-

«ses and modules, corresponding to groups of similar 1/0
wvices and to major system functions, were identified. Sec-
ad, the types of information flowing between the groups
s defined and the conuection of the groups was sketched.
hird, each group was refined into a specific organization.
his involved outlining the actions of each process and iden-
{ying the operations (procedures) for cach module. Finally,
Lo interconnection of the processes and modules was speci-
«d 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 organization was de-
ribed to others.

At this point the design was (and should be) discussed in
-tail with the people purchasing the system. This allowed
jsconceptions and ambiguities about systemn functions to
- clarified. 1t helped the designer to be surc of the direction
| which e was headed and it helped the purchasers to better
nderstand the program they would (hopelully) receive.

e final step is the implementation of each component.
aplementation does not mean “start coding,” however.
iist, global data types were declared. Second, the procedures
Wl parameters for eagh”interface module were precisely de-
hed Ind comments desertbing the Tunction of each procedure
cre written.  Third, comment_and code_outlines of each
rowess were developed. (These three tasks involved refining
‘¢ organization developed in the second step of the desigh.)
aally, each component was programmed by first defining
| variables and then writing language staterments. Once the
canization was well and all variables were
wecified, it became fairly easy to program each component.
"his is not to say that creativity was no longer needed!)

FFew designs could proceed in a straight line through the
Jove steps and the one described here did not. Some itera-
yn oceurred within and to a lesser extent between the second
«d third steps (the first step, system specification, was fixed
‘fure the prog-am design began since it was independent of
e implementation language). Within the second step, various
ays to pass messages through the system were considered;
ch organization involved different process/module organiza-
ms and interfaces. The organization selected (and presented
- Section 1V) appeared to be clearer and more efiicient than
2 ones rejected. In the third step, slight changes to param-
or lists and global data types were required as the processes
Jd modules were coded.  Aside from one simple change to
e system organization resulting from a misuse of Modula

understood

alling one interface module from within another), no change
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trunk: high spesd communication lines({s)

Fig. 1. Rcpresentative system configuration.

to one component affected anything more than parameter
lists or global data types. This important benefit resulted
from using a structured design approach and structured im-
plementation language. This point will be returned to in
Section VI after the design has been presented.

11I. SPECIFICATION OF A MESSAGE SWITCHING
COMMUNICATION SYSTEM

The message switching system considered here is modeled
on several communication systems currently employed by
the U.S. government and NATO. It consists of a network
of switching nodes connected via trunk lines. Locally attached
to each switching node are up to fifty subscribers, an operator,
archive tapes, and auxiliary memory. The function of each
node is to route input messages to one or more output desti-
nations.  Input is received from local subscribers or from
another switching node (via a trunk line), stored on auxiliary
memory and then forwarded to output destinations, which
can be either local subscribers or other switching nodes.
Because messages must he completely received before being
forwarded, this type of communication is often called store-
and-forward message switching. A representative configura-
tion, also indicating the type of hardware typically employed,
is shown in Fig. 1. Since each switching node performs the
same functions, we will focus our attention on one node.

Three successive phases are involved in processing each
message: input, switch, and output. The input phuse consists
of reading input from a subscriber or trunk line and storing
the message on both auxiliary memory and an archive tape.
Each input message contains a header, body, and gnd marker
as shown in Fig. 2. The size in the header is used as a maxi-
mal claim for auxiliary memory allocation and deadlock
prevention.

In the switch phase, the header is examined to determine
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header:  start of header code
message identifier (origin, date, and tinme)
size lomitted for subsctiber output)
destinations fomitted for subscriber nutput)
priority
[other data not of concern herc)
end of header code
body sequence of characters (in B0 character blocks for trunk lines)
end end of message code

Fig. 2. Subscriber and trunk message formats.

the output destinations. For cach destination, a directory
is consulted to determine the appropriate output line to use
(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 reccives its own
copy.

In the output phase, a message is retrieved from auxiliary
memory and written on the appropriate output line in the
format shown in Fig. 2. Each message contains a priority
as part of its header so at all times the highest priority message
for an output line is transmitted. This means that a partially
written message can be preempted by a newly queued one.
if preempted, a message is later retransmitted in its entirety.

Each switching node has one operator who can send and
receive messages like any subscriber. In addition, the operator
monitors and controls the node's activity. The operator can
request certain actions (e.g., cancel a message) and is notified
when exceptions are detected (e.g., end of archive tape).
Although necessary and important in an actual communication
system, the operator will be ignored here because the main
function of the switching node is to process input messages.

In order to efficiently implement this communication
system, four intgresting problems need to be solved.

1) Maximal(1/O parallelism phust be provided so that each
subscriber and trunk is Kept as busy as possible. ™

2) Two different types of I/O devices, trunks and ter-
minals, need to be controlled and yet both process similar

messages.

3) The switch phase needs to coordinate the activity of all
lines; in particular, output to multiple destinations must be
coordinated.

4) An oulput message can be preempted, hence output
controllers need to have a simple, efficient way to detect
that preemption should occur; they also need to be able to
restart transmission of a preempted message.

We now turn our attention to the design of a Modula imple-
mentation that solves cach of these problems.

IV. SysTEM ORGANIZATION IN MODULA

For sequential programming, Modula contains a set of data
types, stutements, and procedures based on those of Pascal,
as well a5 @ module construct. As building blocks for parallel
programs, it also provides processes, interface modules, device
modules, and signal variables. A process has the same struc-
ture as a procedure; namely, it has parameters, local variables,
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Fig. 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_processes.  Processes
interact via global th’lab]t?ﬁ(d ‘modules; :.xa.pt for device
Jriver prnm:;:sw(.sce be[ow) ttey can only be declared at
the outermost program level.

Modules are like blocks in the Algol sense (they contain
variables and statements). The difference is that a module
forms a barrier between the objects it declares and those
global to it. lts purpose is to implement an abstraction such
as a message queue. It does so by selectively defining those
objects that represent an intended abstraction while hiding
those objects involved in its representation. Two special
types of modules play a key role for multiprogramming:
interface modules and (10\’[(.8 modules. Interface modules,
which correspond O TMonitors tors 3], [3], guarantee mutual
exclusion of dcﬁmp(-a_ﬁu“.s and provide for process
synchronization via signal variables. Device modules are
interface modules that contain device driver processes. There
is one driver process in a Modula program for each addressable
[/O device. Each driver activates its associated device, waits
for device completion via a special dolO statement, and inter-
acts with other processes via device module variables.

A, System Components

As described in Section II, each messuge processed by a
switching node goes through three phases: input, switch, and
output. To implement these phases, we need groups of
processes and modules to control 1/0 lines, provide temporary
storage for messages, provide an archive, and schedule output.
The groups transmit message headers and message bodies.
This leads to the organization shown in Fig. 3. Each input/
output group manages one subscriber or trunk line. The
auxiliary memory group provides a file system. The archive
provides a tape storage system for recording all node activity.
The switch group coordinates activity. As illustrated in
Fig. 3, during input a message body flows from an I/O group
to an auxiliary memory file; during output it flows from the
file to the destination 1/O group(s). Message headers and
other control information ﬂow through the switch group.

=
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now refine this global organization by delining the spe-
¢ actions and internal organization of the 1/O, auxiliary
sory, and switch groups. The archive is not considered
Uhier; it is a straightforward addition.
mee subseriber and trunk lines are full duplex, we need
have both input and output driver processes for each
Although they could be in separate device modules,
Letically it makes sense to declare one device module
(g two internal drivers.  Two major activities take place
ma input (output): formatting (or unblocking) messages,
the actual reading (writing). The first is related to the
lication whereas the second is related to the hardware.
refore they shouid be logically separated in case either
ines. The final 1/O consideration is that within the switch-
nude it is more efficient to transmit data a block rather
1 a character at a time. Given these considerations, the
coorganization for input/output groups is shown in
4. Each iNnconTROL process reads characters, and parses
»into blocks of a message. Each OUTCONTROL process
. the reverse, Each sUBSCRIBER or TRUNK device module
ics about the peculiarities of its device. Note that even
wh terminals and trunks are themselves quite different,
software organization of both groups is identical.  Only
nal details differ. i
auxiliary memory group provides temporary storage
In particular, it provides INCONTROL and
In addition,

INEssa2es,
CONTROL processes with sequential files.
auxiliary memory group must efficiently control the
e davice, It therefore has two distinct levels: a_file
s Jeyel, which provides file operations and manages
spece; and a_device level, which schedules and performs
and manages sector buffers. This leads to the organization
vin in Fig. S. MEMORY defines five operations that provide
bstract file system. Within MEMORY there is the AUXMEM
c¢ module that implements the abstraction. Note that

luse AUNMEM is wholly inside MEMORY , no process global
temory can directly access AUXMEM; global processes
ontly see and need only be aware of the file operations.

qee there is a need for one central controller, the switch

. consists of one process, SWITCH , together with interface

that implement various services. The function of
is to coordinate input and output; hence it needs
Lk to_every INCONTROL and OUTCONTROL process.
dso needs to talk to the operafor; this is being ignored
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Fig. 5. Auxiliary memory group organization.

here.) INCONTROL and OUTCONTROL processe ’_signal_,)
switc whenever there is work for it to do. Because itTamn
only wait within one interface module at a time, SWITCH
receives all its work from potice. Each notice specifies
a kind and, optionally, other p'nra?nclers. The three major
kinds of notices are “start of input,” “end of input,” and
“done.” A “start of input” notice causes SWITCH to receive
a header from LiNEINPUT, which it then stores in HEADERS;
SWITCH then REPLY  back to the appropriate
INCONTROL process. (INCONTROL waits for a rEPLY before
proceeding because switcrt may need to delay starting new
input if the node is heavily congested.) An *“end of input”
to insert one output command in

gives a

notice causes SWITCH
LINEOUTPUT for each output line indicated by the destinations
field in the header of the completed input message. The
“done” notice signals completion of output to one desti-
nation; when all destinations are done, swiTCH deletes the
saved header from HEADERS and destroys the MEMORY
file containing the message. The operations provided by cach
interface module in the switch group are shown in Fig. 6.

B. Component Connections and Information Flow

We can now put the three main groups—input/output,
auxiliary memory, and switch—together. Fig. 7 shows the
actions taken in processing an entire message and the order
in which they occur. The arrow on each arc indicates the
direction of flow of parameters. (Within_each_intecface
module signal variubles are used to synchronize pr e
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Fig. 6. Switch group—interface module operations.

~
4 \\
- Af"lk
— I A
ASE '“--5=:Tcn| "yl J,
i Tl FROCESS Y 0
raodul I (AL
e - 17 e S
o |
\\
vi
|
e a
>
I
15, retriev wader
18 « put command
notice L% ad write on line
* notice 18, operation
19, *® notice

nd write header
d write to file
input® noctile

[SRCRCE. R ST ACONIR T

12. raceive "end of input® notice
1}. update header
11. send output commands - one per

destination

Fig. 7. Component interfaces and timing.

Although not shown in Fig. 7, the operator communicates
with switen and MEMORY in the swme manner as regular
subscribers.  Operator requests are sent to switch as special
kinds of NOTICES and exceptions are sent from switch to
the operator via LINEouTPUT. In a real application, the
operator also communicates with a retrieval process in order
to fetch old messages from archive tapes. These details are

shown clsewhere [1].
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V. SysrtiEM IMPLEMENTATION —PROGRAM QUTLINES

A Modula program is a module. In our case, the MSG . sw
module contains declarations of data types common 1o all
components; device modules, interface modules and pro-
cesses for each component in Fig. 7; and code that initializes
tables and activates the processes. Programs for the major
components are outlined here in the manner in which they
were designed (as described in Section I1). Since our main
goals are to illustrate and evaluate the use of Modula, we
do not show the actual variable declarations and statements
(the last step of the design process). Complete programs
are given in [1].

A. Global Data Types

The INCONTROL, OUTCONTROL, and SWITCH processes
exchange scveral types of information. The two most im-
portant kinds are message headers and data blocks. To facili-
tate the declaration of variables referring to these types of
information and to make use of Modula's type checking
facilities, the format of Header and block are specified using
global type declarations. In particular, header is declared
as'

type header = record
" identifier : record
origin, date, time : integer end ;
size @ integer; T
outputcount : integer; (*number of destinations*)
destinations : array 1 : “max” of integer,;

end

A block is simply an array of characters:

type block = array 1 : “blocklength™ of char

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

B. Device Modules

The SUBSCRIBER TRUNK device modules provide
interfaces to terminals and trunk lines, respectively. Each
defines two procedures, read and write, that perform buffer
management.  EFach also contains two driver processes, one
for input and one for output, that perform actual 1/O and
synchronize with the procedures. Anoutline of a SUBSCRIBER
device module is shown in Fig. 8. Character buffers are used
for I/O; counters, pointers, and signals are used for synchro-
nization. Note that one SUBSCRIBER device module must
be declared for each terminal.  There is no way in Modula
to declare a type of device module and subsequently declare
as many instances as are required.

Each 1rRUNK module has the form shown in Fig. 9. A
TrUNK differs from a susscrIBER in that trunks transmit

and

VAs 1 coding convention, constants are denoted by names enclosed
by quotes. They would in practice be declared as constants.
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device module SUBSCRIBER; (*one per terminal®)

u_-.-h[-g subread, subwrite;

var (*buffers, countern, and signals®);
larxxcliqla§;.; subread (var ch: char};

(*retrieve next character from Input buffer when availabln®)
end subread;

subwrite (ch: char):

(*deposit ch in output buffer and signal output?®)
end subwrite;

prucess input:

(*input characters as long as input buffer is not full*)

end input;

output;
(*nutput characters as long a3 output buffer 1s not empty”)

EfRchen
end output;

begin initialize variables; input: output

end SUBSCRIBER

Fig. 8. Subscriber device module.

device module TRUNK; (*one per trunk line¢)

trunkread, trunkwrite, writecontrol, postcontrol,

define
waitcontrol;

use block;
var (*buffers, counters, and signals®);

(*procedures:

get next block from input buffer

deposit block in output buffer

deposlt control character in output buffer
save control character

retricve posted control character®)

trunkraad
trunkwrite
writecontiol
postcontrol
waitcontrol

process input;

(*input next character(s) into buffer and determine
type of character®)

end input;

process output;

(*output next control character or data block*)

end output;

begin initialize variables; input; outpul

end TRUNK

Fig. 9. Trunk device module.

blocks instead of single characters and numerous control
characters are transmitted to synchronize the trunk lines.
Since trunks connect switching nodes, there would be a
rruNk module in the node at each end of the line; infor-
mation output from one TRUNK module is read as input
by the other. The writecontrol procedure is used to output
a control character. Waitcontrol is used to wait for a control
character respunse from prior output of a data block. The
response is sent by the switching node at the other end of
the trunk line; when received (via trunkread) its presence
and value are recorded via postcontrol.

C Interface Modules

Six interface modules implement communication paths

MEMORY, LINEINPUT, NOTICE,

between the processes:
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interfase riodule MEMORY;

createf, writef, enduritef, readf, destroyf:

use block;

{*+ariahles - directory, free space, synchronization®)

(*.vility procedures = spaceavall, requent, releases for manazing
free spaze®)

createf {(msgid, size 3 integer; var filename : integer);
(*create file to store up to size Tlocks of msqgid:
return name in filename®}

precedure

writef (filename : integer; buffer : block):
(*store buffer as next record in filename®)

endwritef (filename : integer);
(*releast space allocated to but not used by filenaze®)

read? (filename, blocknunber : integer; var huffer : block);
(*fetch the record given by blockn.mber from filena=e
and store it in buffer®)

destroy (filename : integer):
(*destroy filename anl! release its space®)

device modnle AUXMEM;
define perfornIO: use block;

(*vaciables - sectorbuffer(s), synchronization®)

(*scheduling procedures - requestturn, releaseturn®)
procedure performlO (operation, sector, offset : integer:
var buffer : blocki:
(*schadule I0 and then signal 1G*)
process driver;
(*wait for 10; perform operation: signal done®}
begin (*initralize®)

Ff“". AUXMEM:

[*initialize free space etc.®)
end MEMGPY;

Fig. 10. Memory interface module,

MEMORY and

the others are

and LINEOUTPUT.
quite interesting;

REPLY, HEADERS,
LINEOUTPUT are both
straightforward.

The MEMoRrY- module defines five operations for managing
files: createf, writef, endwritef, readf, and destroyf. Its
program is outlined in Fig. 10. Createf is called by an
INCONTROL process; it passes a message identifier and maxi-
mum file size as parameters. Createf allocates (actually it
just commits) adequate space, waiting il necessary until
space is available. A directory entry is then initialized and
a filename is assigned and returned to the calling process.
The 1NcoNTROL process subsequently fills the file by call-
ing writef, specifying the filename and data block (of type
block declared earlier). The writef procedure stores the
block in the next allocated external record by calling AUXMEM.
A file is “closed” by calling endwritef; its purpose is to allow
MEMORY to deallocate any space originally requested (via
createf) but not actually used.

Message files are read by OUTCONTROL processes by call-
ing readf, specifying the filename, block (record) number,
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 readl because
many OUTCONTROL processes may simultaneously be reading
the same file (messages may have multiple destinations).
Once all file reading is completed, switcH calls destroyf,
which frees the space occupied by the file and, if necassary
and possible, awakens a process waiting within createf.

AUXsEM is a device module within MEMORY that schedules
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and perfonms read and write operations on auxiliary memory.
AuxmeM defines one procedure, perform 1/0, that takes an
operation, sector, offset, and buffer and performs the oper-
ation (read or write).  Perform 1/0 requests a turn on the
device, synchronizes with the device driver, then releascs
its turn. Device scheduling is handled by internal procedures
that implement a scheduling discipline appropriate for the
actual type of device used. Notice that many processes
could be waiting within AuxMEM. Only one at a time can
be waiting for the driver to complete, though. While all are
waiting and the device is servicing a request, future requests
for file access can be handled by MEmMoOrY and queued for
scheduling within AuxMmeM. The exclusion and synchro-
nization mechanisms of Modula’s interface and device modules
make this possible.

The other interesting interface module is LINEOQUTPUT.
It schedules and controls output activity via three operations:
insertoutput, receiveoutput, and doneoutput. For each output
line (trunk or subscriber), LINEOUTPUT maintains a list of
output messages where each list element identifies a message
by its HEADERS index and priority. Each output list is or-
dered by priority.  The insertoutput operation is called by
switcH, once for each output destination; it inserts the new
message in the appropriate place in the output list, If the
new message is of higher priority than the one previously
at the head of the list, a locally declared but exported (via
define) preempt flag is set. This will cause the appropriate
OUTCONTROL process to stop working on what it is doing
and call receiveoutput to fetch the new, higher priority out-
put message. LEach ouTCONTROL process is therefore always
working on the message at the head of its output list,

Receiveoutput is called by each OUTCONTROL process
cither when it is ready to output a new message or when it
has found the preempt flag set. If no messages are available,
the OUTCONTROL process waits for one to be inserted. When
one is available, the header is retrieved from HEADERS and
returned to the OUTCONTROL process. Receiveoutput leaves
the output message on the output list so that it can be re-
ceived again if it gets preempted. Once output is complete,
an OUTCONTROL process calls doneoutput, which deletes
the appropriate entry from the process’ output list.

The other four interface modules connect INCONTROL
and  OUTCONTROL — processes the swiTcH
LINEINPUT is a simple message passing module that has two
operations, sendheader and receiveheader, used to pass headers
from INCONTROL processes {0 SWITCH. NOTICE implements
4 bounded buffer of notices for switct. It has two oper-
ations, post and reccivenotice, that synchronize with each
other in the usual, bounded-buffer fashion (see [3] for ex-
ample). rercy is similar to NOTICE and has two operations,
give and receivereply.  All headers of active messages are
stored in HEADERS by calling the enterheader operation.
The header can be subsequently retrieved, updated, and
deleted by calling the other three HEADERS operations.

The operations and parameters for each interfuce module
are surnmarized in Fig. 11. The comment with each oper-

to process.

ation summarizes its role and actions.
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LINEINPUT =~
procecdure  sendhead (hd : header);
(*save headoer*)
procedure  receivehead (var hd : header);
(*retrieve next header®)
ROTICE -
post {kind, data : integer);

procoduce
(*save kind and data; signal recaivenotice*)

venotice (var kind, data : integer);
*teh next notice when available*)

procedurn

HEPLY -

give (linenumber, data : integer);

procedure
{*save data for INCONTKOL process of linenumber®)

procedurs  receivereply (linenumber : inteqger; var data : integeri:
(*retrieve data saved for linenumber when available®;
HEADERS -
procedure  enterheader (hd : header; var index : integer);
(*save hoader; retucrn location in index*)
retrieveheader (vur hd : header; index : integer);
(*return copy of header at location index®)

updateheader (hd : header;
(*store hd at location inde

procedure
index : integer);
x*)

deletehecader (index : integer);
(*delete hecader at location index*)

procadure

procedure

LINEOQUTPUT -
insertoutput (line, msgindex; priority : integer);

(*stoze (msgindex,priority) at specified priority on
output list of line; set pre-empt flag if necessary®)

procedure

receiveoutput (line : integer: var hd : header);
(*return header of first message on output list of li-ze
as soon as one is available*)

procedure

'
doncoutput (line : intcger)

procedure
(*delete flrst entry from output list of line )

Iig. 11. Summary of interface module operations.

(*une per SUBSCRIBER device module®)

process SUIL TNCONTROL;
(*variables for block, header, character, status, etc.*)
begin status := "findstart™;
loop
subread (character):;  (*get next input chac®)
case status of
“findstart® : begin
(*look for start of message sequence®)
if start of message then status := "inhead”
l‘n\_l: -
“inh=ad" : begin

(*store chartacter in appropriate header spoz*}
if end of header then
sendhead (header) ;™ post ("start of input®):

receivereply ( ) {*from
createf { Y: (*MEMORY file*)
status := "in bedy”
end
end
=in body® _!'\l-q!,n

(*store charocter in block®)

if end of input message then
weitef( ); o
endwritef( )
post{“end of input");

elseif end of block then writef( )

end
eng (%ot case®)

end (*o!l lovp*)
end SU3_TNCONTROL

Fig. 12. Subscriber input control process.

D. Processes

In this section, outlines of the three kinds of message switch-
ing system processes are given. INCONTROL processes read
from device modules and build input messages. Because
there are two types of devices in out prototype system,
there are two types of INCONTROL processes. The outline
for a subscriber input controller is shown in Fig. 12, It reads
characters one at a time and then takes certain actions de-
pending on where it is in processing an input message. The
three cases in Fig. 12 illustrate the three main actions. Ex-
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process SUB_OUTCONTIOL; (*one }

(*variables for header,
begin (*initialize variables*)
loop

leop (*inner loop is execut

outer loop allows escape from inner

tion occurs*)

receiveoutput (line, hd);

ver SUBS ER device module*)

block, anrd counters®)

ed ance for each output ‘message--
loop when preemp-

(*from LINEGUTPUT®)

(*format output message header*)

repeat
subwrite (charact

until end of header;

(*for each header character*)

er)

when pre-empt [line) do exit;

(*for cach data b

Fupenk

readf( ); (*from M2

repeat

(*for each bl
subwrite (cha
until no more ¢

until  no more block

lock of output nmessage®) -
MOPY?)

ock character”,
racter);

haracters;

s or pre-empt [line];

when pre-empt [line] do exit;

doneoutput (line); (*to

post ("done") {*to SWITC
end (*of inner loop*)
end (*of outer loop*)

end SUB_CONTROL

Fig. 13. Subscriber ou

ceptions, such as an error or cuncc'l[:ttion, are not illustrated,
however. (In practice, exceptions detected by control pro-
cesses result in @ NOTICE being posted for switcH, which in
tin informs the appropriate subscriber and/or the operator
by using LINEOUTPUT.)

Trunk input controllers are similar to subscriber input
controllers.  They use the interface modules of Section V-C
in the same way and take basically the same actions. The
differences are that trunks transmit blocks instead of char-
acters and require numerous control characters. The main
point of interest is that the difference between thé trunk
and subscriber controllers results from, and only affects,
the associated device module. The remainder of the switch-
ing system (MEMORY, SWITCH, etc.) is unaware of the
lifference,

QUTCONTROL processes transmit messages from
1EMORY to device modules.  Again there are two types of
wtput controllers, one for each type of output line. An
utline of a subscriber output control process is shown in
ig. 13. A trunk output controller is similar, differing only
n the ways described above for the input controllers. Each
UL_ OUTCONTROL process executes a loop, once for cach
‘U‘P_ljll message whose header is received from LINEQUTIUT,
U lirst formats and writes an output header. It then trans-
its the body of the message a block at a time. Each block

read from MEMORY and then written to the appropriate
wvice module.  On completion of output, LINEQUTPUT's
meoutput operation is called, swircu is notified, and the
itput process loops to receive the next message when it
available.

output

LINEQUTPUT*) »

H*)

itput control process.

The most interesting aspect of output controllers is the
way they handle preemption.  Because a new output
message of higher priority may become available while
SUB__OUTCONTROL s busy with another messiage, it must
detect the need for preemption and be able to stop what
it is doing. Each output controller periodically checks the
appropriate preempt flag exported from LINEOUTPUT and,
if set, exits the inner loop statement via the Modula when
statement.  As shown in Fig. 13, the flag is checkcd_]::s_t_
after each block of data is outputted.®  This could readily
be changed to character level checking merely by adding
“or preempt [line]™ to the until clauses of the first and
third (innermost) repeat statements.

The final system component is the switct process, which
directs all activity. It is outlined in Fig. 14. All communi-
cation to switch is via the NoTICE interface module. For
cach notice, swiTcH executes a case statement as shown.
A “start of input™ notice signals the presence of a new input
header which is LINEINPUT and stored in
HEADERS.  An “end of input” notice causes SWITCH to
generate an output command for each destination named
in the message’s header. A “done” notice signals output
completion for one destination; once all destinations have
sent “done™ notices, the message header and file are destroyed.
In an actual system, other notices will also be handled by

received from

2Because the when statement must appear on the same level as
other statements in a loop, repeat statements must {irst be termi-
nated before the loop can be exited via when.
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GWITCH;
(*variables for names of active messages (HEADERS indices)
ontput directory, header, kind and data from NOTICF,etc.*)

proce

(*initialize variables*)

bogin
1cop receivenotice (kind, data);
case kind of

“start of input" i begin
(*from LINEINPUT*)
(*to HEADERS®*)

receivehead (head)
enterheader (head, index)

(*store index in active nanes, etc.”)

givel ) (*REPLY*)
end;
“end of input® : begin

retcieveheader (head, index);
(*for cach unique destination linet)
(*in LINEOUTPUT®)

lnsprtoutyul( ¥z
until no more destinations
end;

“done" : begin
decrecase output count;
if output complete then
deletcheader( g
destroyf
end
end
{*other cases for exceptions, cancel, atc.*)
end (*of case')
end (*of loop*)
end  SWITCH

Fig. 14. swiTCH process.

switcr, for example to stop a line, cancel a message, or

process an crror.

V1. EVALUATION OF MODULA

The design of the message switching communication systemn
has been described here in the order in which it was developed.
We feel that this three stage design process (system specifica-
tion, system organization, and program implementation)
represents a valuable, structured approach to the design of
software systems. We also feel that Modula is a very good
language for dedicated multiprogramming systems such as
the message switch. To be specific, Modula is good in four
major respects.

First, the major new building blocks of Modula—processes
and modules—were both appropriate and easy to use. se. One
of the casiest ways to tell if a language 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
target language should guide the organization and imple-
mentation by providing a structured framework and adequate
tools. As mentioned in Section 11, very little iteration occurred
as the design was developed. This resulted from the fact that
system functions mapped readily into processes and modules.
Although one might have wished to have one process for each
input message, which is not possible in Modula since there
must be a fixed number of processes created only during
system initialization, we feel that the chosen organization
is superior because it makes it easier to provide simultaneous
output of one message at multiple destinations and to iniple-
ment output preemption. Modules also worked well for this
problem: interface modules made it easy to implement process
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communication and synchronization, and device modules
provided a nicely encapsulated means for implementing
device interfaces. Both served their intended purpose of
information hiding since no choices about data representation
or coding in one module affected anything more than the
parameters passed by processes that invoked it.

The sccond positive aspect of Modula is the utility of device
modules as a means for representing devices. It is the device
module concept more than any other that, in our opinion,
makes Modula the most attractive multiprogramming language
available today. A device has much in common with any
abstract data type: it accesses storage, defines operations, and
requites exclusion and synchronization. Device modules, asa
special kind of interface module, provide all these facilities.
They give user processes a procedural interface to devices,
implicitly provide exclusion, have signal variables for synchro-
nization, and have driver processes to achieve 1/O parallelism.
They also allow details of device handling, such as buffer
management, to be hidden from the user. In fact, Modula
makes it possible to cleanly separate the file system functions
in MEMORY from the device functions in AuxmEM. .Finally,
the device module construct makes it possible to control
two quite different types of 1/O devices, subscribers and
trunks, while providing a very similar interface to the con-
troller processes.

‘he third major benefit of Modula is the case and elficiency
with which output preemption is implemented. The pre-
emption problem occurs in many parallel systems so a multi-
programming language must make it casy to handle. The
specific Modula feature of value here is the ability to export
read-only varjubles from modules. The OUTCONTROL pro-
cesses lest for preemption merely by checking a flag; if this
flag were not accessible outside of LINEQUTPUT, output
controllers would have to call a LINEOUTPUT procedure
cach time they wanted to check a flag. Also note that pre-
empted messages could be easily restarted by keeping them
on the output list in LINEOUTPUT.

The final positive aspect of Modula is its apparent execution
efficiency. The storage and time required by the Modula
kernel is minimal [10]. Consequently most of the space and
time used by the message switching or any other system
should result from functions of the system itself.

Despite its power, Modula is deficient in four respects as a
general language for the design and implementation of parallel
systems. It is intended for small, static systems that reside
entirely in main memory. As such it does not provide tools
for implementing large systems (such as contemporary time-
sharing systems) requiring virtual memory, dynamic creation
and destruction of processes, quantum schedumsble
filcs, dynamic access control, or combinations of exclusive
nd concurrent oS To shared variables. Modula processes
must be created during system initialization, regular (non-
device) processes execute at the same priority, and all pro-
cesses execute until they wait for a signal. Interfuce modules
guarantee that at most one process at a time may execute
This is not necessary, though,
For example, if the
module used direct access storage rather than

within a defined procedure.
if processes only read shared data.
MEMORY
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auxiliary storage, it would be desirable to allow several pro-
time to simultancously read files, yet provide
This is

cusses at @
exclusive access for a process that updates a file.
nat possible using interface modules.

A sccond deficiency is that two featurcs of Modula, ex-
ported variables and driver processes, create problems for
verification because both allow shared variables to be altered
while being read®  Exporting variables, as noted, made it
possible to efficiently handle preemption. Driver processes
in Modula have higher priority than regular processes and
maintain control after executing a send operation on a signal
variable so that they exccute whenever possible. Both features
increase execution efficiency but at the price of increased
verification complexity. They are specific examples of a
general, unresolved dilemma of programming language design.
To verify that the use of a read-only variable is correct, it
is necessary to show that assertions in “reader” processes do
not interfere with those in the interface module that can
change the vatiable. To verify the correctuess of a device
module, it is necessary to show that driver processes do not
interfere with processes that may be executing within pro-
cedures in the same device module. Unfortunately, as be-
comes evident from a close reading of [6], it is not easy to
prove that two processes are interference-free.

The third deficiency is that Modula does not allow pro-
cesses or modules to appear in type declarations. As a result,
one device module, input controller, und output controller
must be declared for cach subscriber line even though the
actions of each are identical. The same problem occurs
with trunks. As long as code is shared, this does not affect
cfficiency because distinct names and storage space are ob-
viously required. The readability and clarity of a full listing
of the system would be much worse, however. Concurrent
Pascal, by using a different access control and activation
scheme, does not suffer from this defect [2]. A related
problem is the absence of generic types. Queues were used
in the implementation of many of the interface modules.
Even though identical except for their size and the type
of information they contained, each queue had to be pro-
grammed sepurately.

The final deficiency of Modula as a general multiprogram-
ming language is its method for specilying scope rules. Define
and use allow each module to export and import what it
wants. Since a module is used to provide a service, it is natural
for it to define which objects are accessible to others. The
use list, however, only protects against carelessness. If access
security is required, a module should be told what it can use
rather than take what it needs; it is then more appropriate
for the declarer of an object to specify which other blocks
can access it.  In addition, facilities for dynamic access con-
trol are needed to implement, for example, a file system.

3The previous paragraph referred to read-only simultancous aceess;
{his does not cause a veritication problem.

The general problem of access control in parallel programs
as well as two specific language proposals are described in [5].

The above four deficiencies must be removed in a language
intended for general systens programming. They should
not, however, obscure the facts that Modula is the most
powerful multiprogramming  language currently available
and that it meets its stated goals. The message switching
system described here is but one example ol its utility.
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[ACS America Develops ‘Total Information’ System

NEW YORK -- ACS Americais devel-
_oping an information processing sys-
temi 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 Prime
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 conjunction with, PRIMACS-
I, and is also $15,000. It provides
electronic-mail distribution of docu-
ments or_ administrative messages
among system users on one CPU or
among users of any CPU within the
network.

This module also provides document
filing, retrieval and archiving capabili-
ties for each user and maintains users’
diaries and schedules.

PRIMACS-I1I, scheduled to be avail-
able in December and priced at $10,000,
contains a 60,000-word English-
language dictionary and up to four
foreign-language dictionaries.

It provides automatic 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-III is superimposed on
PRIMACS-1 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

ermit a logical, word-for-word trans-
ation from and to a foreign language
and English.

PRIMACS-1V, 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-
ment and/or to computer output micro-
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 1V, requires one Diablo
letter-quality printer and either an
Ontel OP1/R-ACSintelligent 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 Diablo 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 you put eight or nine terminalson
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 Linceln
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 terminals and 24 printers.

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.

THE TRUE PICTURE
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INTRODUCTION

The APL%*PLUS Message Processing Systemy informally called
"Mailbox," provides rapid written communication among users of
the APL*PLUS Systemy, and 1s intended to assist customers in using
the APL*PLUS Time Sharing Service more effectivelye. A Mallbox
message may be directed to one person or to many people simulta-—
neouslye It may be sent at any time; once sent, it 1s held in
the system until each recipient has received and accepted his
COPpY e A reclpient may receive his "mail" at his convenience.

There 1is no fixed form for messages; they may range from informal
one—line notes to carefully edlited business or technical
documentse.

The sender of a message may designate i1ts privacy level and
urgencye These designations are solely to alert the recipienty
because In fact the privacy of every message 1is carefully
safeguarded. i

A message 1ls avallable to its recipients as soon as it is sente

A recipient can direct incoming messages to his terminal or to an
APL*PLUS filee. 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
systeme

A recipient may forward an incoming message to other people, with
optional commentarye The originator's identity and the original
distribution list and zimestnmp (or "postmark") are carrled in
the forwarded messagee.

There are programs for receiving messages, sending messages, and
making lngquiriese. The programs are guided, in an interactive
fashiony, by simple, abbreviated instructions which you enter at
your terminal keyboarde. All the programs are available in a
single "workspacey" which in the STSC Mailbox is named 666 BOX
This particular Mallbox 1s used primarily between STSC JESIS?ZEE
and customerse. Other workspaces contain similar mailboxes for
specific customer organizations and special interest groupse

A person designated as the Mailbox steward is responsible for
installing a Mailbox system, enrolling users, defining user
groups, and performing other maintenance activitiese. The steward
uses programs in steward workspaces that are companions to the
Mailbox workspacee The steward programs are described in the
"APL*PLUS Nessage Processing System Steward's Guide."

You will be able to use the Mallbox 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 10e A sample terminal sesslon with comments appears on the
back covere.



Mailbox terms and phrases

Each Mailbox enrollee has a unique address code of one to five

characters (letters and digits)e.
and recipients of messagese

Address codes 1dentify senders
Each address code is associated with

exactly one user; that is,; one sign—on numbere. Generally, an
address code 1s chosen to be a person's initials or a short form
of his namee For example, Samuel Clemens might be enrolled as

SLC ory

if that address code were already Iin use; as TWAIN. The

WHOIS program, described on page 19; will display a person's

name,

given an address code; or given a name,

address codee.

In your company's private Mailbox, employees
internal and may communicate with anyone who 1s enrollede. Other
enrollees may be marked external and may communicate with those

marked internale.
marked external under special conditionse.

it will display the

are usually marked

They may only communicate with other enrollees
In the STSC Company

Mallbox, employees are marked internal, while clients,

affiliates,

and consultants are usually marked externale.

A roup, which also has a code of one to five characters, is a

set of address codes of individualse
group is sent to each of its memberse.

A message addressed to a
For example, a group named

MKTG might hold address codes of those persons interested in

correspondence about marketinge

When appropriatey an enrollee

marked external may be enrolled in one or more groups; in this
he may communicate with the group as a whole or with any of

case,

its members,

A message comprises a message
header displays:
number,

which may 1lnclude other enrollees marked externals.

header and some message texte. The

the privacy level and urgency; the message
a unique integer identifying the message; the timestamp,

giving the date and time the message was sent; the address code
of the sender; and a distribution liste. The
shows the address or group codes to which the message was
addressed (TO) or "carbon copied" (CC). Persons who were "blind
carbon copied!" (BCC) also receive the message, although their
address or group codes do not appear in the message headere.

Here

is an example of a message:

NOe. 12345 SENT 12 JAN 1975 11.35.17
FROM MVDR

TO EERO

cc ARCH FLW

distribution list

TEXTBOOK: I'VE PRINTED THE ROUGH DRAFT OF THE GLOSSARY

FROM YOUR FILE. IT LOOKS QUITE GOODe

PLEASE ADD THIS ITEM.

FRIEZE: THAT PORTION OF THE ENTABLATURE
THE ARCHITRAVE AND THE CORNICE,
WITH SCULPTURE «

BETWEEN
OFTEN ENRICHED




The message text 1Is arbitrary character information and may be up
to a few thousand characters in lengthe It is usually entered at
a terminaly but it could be obtained from previously stored datas.
An edited document and formatted results of a computation are
examples of stored data which might be used as message texte

A sender may designate the privacy level of his message as
PERSONAL, CONFIDENTIAL, or NONCONFIDENTIAL. The meanings of the
privacy levels are largely a matter of convention between sender

- et i
—

and receivere. PERSONAL™ usually marks a message of a sensitive
{nature—Tﬁ“T’the sender intends only for the addressed reciplentse.
CONFIDENTIAL denotes a somewhat less sensitive message that
should be seen only by persons within some agreed—upon group, for
instance by company employeese

Clearlyy 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 levele Once a messa is
printed, though, protecting lts privacy ls the ;ZETBT;;?T__RE“‘\E
respggglbgllty. """" i e

A sender may also classify a message as URGENT and/or REGISTEREDe
Messages marked URGENT are gprinted before any messages not so
markede A message marked REGISTERED will cause a confirmation to
be returned to the sender whenever the message 1s receivede The

REGISTERED classification 1s not made apparent to the message's
Lfeciplents.

A message sent to you is said to be:

pending if the message was sent to Youy but you have not
received it by executing the PRINT, MESSAGE, REPEAT, or
TOF ILE programe

received if PRINT, MESSAGE,; REPEAT, or TOFILE has processed the
messagey but the ACCEPT program has note

accepted if you have received the message and have executed the
ACCEPT programe

A message that you have sent is said to be:

active if some or all of the addressees have not accepted the
messages (For them, the message 1s either in the
"pending" or in the "recelived" state.)

lapsed if the message has been accepted by all recipients but
is still held in the Mailbox filee (Lapsed messages
are periodically removed from the Mailbox file, to make
room for new messages.)



Promgtlng

Most keyboard entries are prompteds Be fore awaiting keyboard
input, a Mailbox program will indicate the kind of input wantede.
Prompts are normally short; to see a longer prompt glving more
detail, respond to a short prompt by pressing RETURNe.

The only exception is the entry of message text, which is
unprompted. When you are entering message text, pressing RETURN
causes an empty line to be added to the text, as you might like
to have between paragraphse.

A response of one or more spaces followed by pressing RETURN is
represented in this manual and in prompts as SPACE—-CRe. 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 exiting from a program. Cn a terminal that
has a TAB key, pressing TAB followed by RETURN 1is equivalent to
SPACE—CR. )

If a prompt ends with a question mark, you must reply YES or NO
{abbreviated, if you wish, to Y or N). SPACE-CR is Interpreted
as NO.

Pestarting after an interruption

If program execution is interrupted by an Attention signal,
resume execution by entering

-G OON

{(for GO ON), rather than by branching to the suspended line
numbers The —=GOON procedure will make sure the Mailbox file is
activey, reinitialize some internal tables, and resume program
execution at the proper restart point (which is often not the
line on which the program stopped)e.

If you interrupt the PRINT or REPEAT program and then enter
—+GOON , the program asks where you want to restarta. You should
reply with either a message number or an ordinal number n
representing the [n]th message in that session at which to
restart the printinge.

If you should lose your telephone qonnection while executing a
Mailbox program,; sSign on again. Your CONTINUE workspace is
automatically loaded for youe. Theny, follow one of these two

coursesSes If the terminal first requests input with the carrier
at the left margin, just continue what you were entering before
the interruptione. If, however, the carrier indents six spaces

before requesting input, resume execution by entering -GOON e
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Can't get to a terminal?

o
If you expect to be away from the Mailbox for a while, there are

two special kinds of messages you should consider usinge. The
first is a message addressed to the fictitious enrollee [NOTE,
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 [NOTE, anyone who includes you in a distribution list
will be alerted to your unavailabilitye. (See how to send a [JNOTE
message on page 17.)

In the following example, a sender is advised that GGG has posted
a [INOTE message:

SEND
TO GGG DZ;CC FOX
CNOTE: GGG
DISPLAY? YES
GGG: I AM UNAVAILABLE UNTIL JUNE 1. DIRECT MESSAGES TO LB.

(NeBa In the examples in this manual, the portions entered by
the user are shown against a shaded background to distinguish
them from those printed by the Mailbox systems)

The second special message is one addressed to [FILE. It allows
you to have all your messages put into one of your private files,
and then have the messages accepted for youe. This is important
if you receive many messages and will be away for more than a day
or twoe (OFILE is described on page 18.) When you return, if
you have a large volume of maily, you can request that it be
fileprinted on a high—speed printer at the STSC Computing Center
and mailed to youe Programs are available in workspace

1 FILEPRINT for high—speed printing of files.

Other Mailbox conventions

o You may force an escape from a Mallbox program by typing:
O BACKSPACE U BACKSPACE T

as the first (and only) entry on a new line. This may lose
the entire message you are preparing,; but will not lose or
alter any other informatione

] You may be using a copy of the Mailbox workspace saved in your
private librarye Such a workspace may become outdated because
the original workspace has been superseded by a new versione
Your private copy will print a warning report when a newer
version of Maillbox becomes availablee You may use the VERSION
program to print the identity and revision level of the copy
of the Mailbox you are using (see page 21).

e



RECEIVING MESSAGES

The PRINT and ACCEPT programs

The PRINT and ACCEPT programs are all you normally need for
stralghtforward message receptione. In case of problems in
printing messages, you may also need the REPEAT programe The
rest of the programs for receiving messages described in this
section are sometimes useful but not essentiale.

The PRINT program acts on pending messages. After PRINT has
completedy; the messages that were printed are consldered to be
receilvede. 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 acceptede. An example showing the use of PRINT and
ACCEPT appears on the next page and on the back coveres

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 ordere.

If no pending messages are marked PERSONAL or CONFIDENTIAL,
printing begins immediatelye. If any pending messages are
PERSONAL ovr CONFIDENTIAL, you are prompted with:

PERSy CONF, NONCONF: or CONF, NONCONF:

Respond by tygring one of these privacy levels in order to print
only messages at or below that levele Your response may be
abbreviated to Py C; or Na. SPACE—CR 1is interpreted as NONCONFe.
Any other response terminates the PRINT procedure without
changing the status of any message.

ACCEPT

Accepts all messages that are in the "recelved" state,
changes the message states from "received" to "accepted,"
and prints the number of messages acceptede.

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 used to accept maile.




An example showing the person with address code SRI printing and
accepting some messages followse. SRI responds CONF to the
privacy prompt, so CONFIDENTIAL and NONCONFIDENTIAL (if any)
messages are printeds. Message 4027, evidently a response to
4000y was sent by CLD who, as a member of the MATH group,
received message 4000 although he was not explicitly addressede.

PRINT
16 JAN 1975 15.45.00
CONF s NONCONF: CONF
(1) CONFIDENTIAL
NO. 4000 SENT 16 JAN 1975 9+21.53
FROM HARDY
TO CAYLY SRI SYLV
ccC MATH

ARE THERE ANY INTERESTING NUMBERS BETWEEN 1720 AND 17307
(2] CONFIDENTIAL

NO. 4027 SENT 16 JAN 1975 13.47.20

FROM CLD

TO HARDY

ce CAYLY SRI SYLV

INTERESTING NOS: HOW ABOUT 17287? IT'S 12 CUBED.

RECEPTION COMPLETE

ACCEPT
2 MESSAGES ACCEPTED

The 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 lapsede. However, the
Mailbox regularly discards lapsed messages after a time period
designated by the stewarde Thus if you accept a message sent
several days beforey, it may be discarded almost immediatelye

A sender can withdraw a message at any time. (The WITHDRAW
program is described on page 10; the WITHDRAW action is described
on page 16.) If you receive a message and the sender later

withdraws it, the message will "disappear" from your list of
received messagese



r +~ MESSAGE n

Returns, as result r, a character vector holding the header
and text for message number ne The message must have been
either sent te 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 {EPISTLE

FROM PAUL

TO CORIN

BE NOT DECEIVED; EVIL COMMUNICATIONS
CORRUPT GOOD MANNERSe.

If you enter an invalid message number for n, the MESSAGE
program returns an empty vector rather than an error
indication.

r +~ MESSAGE 'abc!

Returns; as result r, a character vector holding the [JNOTE
message for the enrollee with address code abce

~ MESSAGE ‘[INOTE"
~ MESSAGE '[JFILE"

LRE]

Returns, as result r, a character vector holding your [NOTE
or (JFILE message, if you have onee.

REPEAT n

Prints one or more messages either sent to you or sent by
YOue n is a vector of message numberse Any messages
previously "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.)




The TOFILE, ACCEPTALLBUT, and ACCEPTONLY programs

r = n TOFILE file

Copies messages sent to you or by you from the Mailbox to
your private filee. Any copied messages that were "pending"
are marked "received." n holds the message numbers of
messages to be coplede. If you wish to copy messages to a
file that is already tied, file should be the file's tie
number, or it can be the file's name. If you wish to store
messages in an existing but untied file, file is the name of
that filee. If you wish to copy messages to a nonexistent
filey, TOFILE will create and tie a file named files

The result r is a character matrix with as many rows as
there are messagese Each row contains the privacy level and
urgency, the message number, and the sender's address codees

For example;y; 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
(RECEIVED,PENDING) TOFILE "MYMSGFILE' .

ACCEPTALLBUT n

Like ACCEPT, but leaves messages in the "received" state if
their message numbers appear in Ne For example, if you had
ten received messages and were ready to accept all of them
except the two with message numbers 4000 and 4027y you may
use RECEIVED and ACCEPTALLBUT like this:

‘RECEIVED

3955 3998 4000 4003 4012 4027 4028 4035 4042 4075
ACCEPTALLBUT 4000 4027

8 MESSAGES ACCEPTED

ACCEPTONLY n

Like ACCEPT and ACCEPTALLBUT, but leaves messages 1in the
"received" state if their message numbers do not appear in
Ne For example, suppose you had used ACCEPTONLY in the
preceding examplee. Thens:

ACCEPTONLY 4000 4027
2 MESSAGES ACCEPTED

Tou may receive messages from two fictitious enrollees OrRCVD and
[JSTEW. LRCVD sends a confirmation whenever someone receives a
REGISTERED message from youe. - [ STEW sends a notice to anyone
whose enrollment status in Mailbox is altered by the stewarda

-9—



SENDING MESSAGES

The SEND, TRANSMIT, and WITHDRAW programs

There are three programs for sending messages: SENDy TRANSMIT,
and WITHDRAW

SEND

Sends a message that you compose at the keyboard using the
actions described later In this sectione.

TRANSMIT x

Sends one message. X is elther a variable or an expression
containing the message texte If x is a matrix, the message
text is formed by appending a carriage return to each row.
An example of TRANSMIT appears on page 18.

WITHDRAW n

Retracts one or more previously sent messages with message
numbers in n from any recipients who have not yet received
themoe When you withdraw a message, you may either 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 18e. (WITHDRAW may elso be used as an
action within the SEND or TRANSMIT program; see page 16.)

Here is the simplest way to send a messagees Firsty, 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 RETURNe.

SEND
TO0 EC

SEND next prompts for message text entry by printing TEXT —
unless there is something unusual about the code EC. (EC might
not be an enrolled address code; or might have posted a (ONOTE
message for SEND to display before it prompts for text entrye)

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 NEWSPAFPERS, OR NEWSPAPERS WITHOUT A GOVERNMENT, I
SHOULD NOT HESITATE A MOMENT TO PREFER THE LATTER.

/THOMAS



Enter the text of your message on as many lines as are needed.
To signal the end of the message text, use SPACE—-CRe. (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 1s sent immediately and its message
number and timestamp are printede.

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 messagee To terminate the process, respond to the
TO with a SPACE-CR instead of another address or group codee

The preceding example shows the essence of the sending process,
using the SEND programe The TRANSMIT and WITHDRAW programs,
which provide added flexibility in sending messages, as well as
the full facilities of SEND are described nexte.

Details of the message—sending process

The three steps in preparing and sending a message are listed
below. The Mailbox system prompt for each is shown in
parenthesese.

le (TO ) Define 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. (ACTIONZ ) If necessaryy, add to or correct the entries from
steps 1 and 2 and display the revised information; and then
elither send the message or cancel ite.

The SEND program goes through each of these steps for every
messagee. Since TRANSMIT gets lts message text from its right
argumenty; 1t goes directly from step 1 to step J. WITHDRAW
derives both the distributlion 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
waYe Following the prompty you enter one action, or several
actions separated by semicolons, selected from the list described
belowe. (The SEND program has, in effect, already selected the TO
action for you in step 1l.) To make the first action in step 1
something other than TO; either backspace over the TO and press
ATTNy, LINEFEED, or BREAK before typing your action, or follow the
TO immediately by a semicolon and your actione

= f=



At step 1, the program will perform the actions you have typed

and then proceed to step 2. At step 3, the program will perform

the actions and return to the ACTION: prompt until it encounters ‘
one of the actions SEND, QUIT, CHANGE, or MOREe. These actions

take the program from step 3 to step 1 or step 2.

You may make mistakes in entering actions; for instance,y, you may
type a nonexistent address code or action namee. If you are at
step 3y you will receive an error report and the ACTION: prompt
againe At step 1, you will receive an error report and the
prompt "..e3;". This means you're still at step 1, but the TO
action 1sn't being forced on yous. In either case,y, Jjust correct
vour mistake by retyping the actions that were ignored. For
example:

SEND SEND
TO QCE TO QCE;CC XYZ;CONF
NOT FOUND: QCE NOT FOUND: QCE
seeiTO 0QO0 IGNORED ACTIONS: CC XYZ;CONF
TEXT —— ees;TO QQQiCC 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 pointse.

For instance, the SEND action requires that both a distribution

list and a message text existy, while the WITHDRAW action requires

that neither have been entered. .l

Action names may be abbreviated to the first two characterse.
CO;AP 12345;SE is as good as CONF;APPEND 12345;SEND .

You may Iinclude the gquote—quad character [ in the actions you
typee Before any actions are performed, you will be prompted to
enter a character—valued expression to replace the [Ye Suppose
wou 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 USUALe. Then at the TO prompt, enter (1]
When the [J: 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 privacy level to NONCONFIDENTIAL. A message is
NONCONFIDENTIAL unless you have specified PERSONAL or

CONFIDENTIAL.

URG
Marks the message URGENT, so that it will be printed before
all of the recipients' other messagese

/URG
Removes the URGENT markinge.

REG
Designates the message REGISTERED, so that you will receive
a confirmation of its receipte. It is not evident to the
reciplent whether a message is registered or note.

/REG

Removes the REGISTERED designatione.

Distribution 1list actions

The TOy CC,y, and BCC actions may be used to specify or enlarge the
message's distribution liste After TO, CCy or BCC, type one or
more individual address or group codes separated by blankse The
codes will be combined with any other codes entered in previous
like—named actionse.

Each recipient will receive one copy of the message, regardless
of the number of times his name may appear in the distribution
lista. Addressing a message to a group that you are a member of
does not send you the message; you must CC or BCC yourself if you

would like to receive a copy.

In the following descriptions, codes represents one or more
individual address codes or group codes separated by blankse.

TO codes

Includes these address or group codes in the distribution
list and adds them to the TO line of the message headere.

CC codes

Includes these address or group codes in the distribution
list and adds them to the CC line of the message headere.



BCC codes

Includes these address or group codes in the distribution ‘
list but does not include them in the message headere.

/TO codes

Removes these address or group codes from the TO line of the
messages If no codes follow /TO, then all codes from
previous TO actions are discardeds.

/CC codes i

Removes these address or group codes from the CC line of the
mesSagees If no codes follow /CCy, then all codes from
previous CC actions are discardede.

/BCC codes

Removes these address or group codes from the BCC line of
the messagee. If no codes follow /BCCy then all codes from
previous BCC actions are discardede.

Display actions

DIST t

Displays the individual address codes from your distribution
liste. If your message 1s addressed to any groups, the
groups are expanded and the individual members' address
codes are displayed instead of the group codese.

PRINT
Displays the message header and text that you have prepared,
plus the message numbers of any appended messageSe The
message header may include a line for the BCC l1list; this
line will not be displayed to any recipiente.

STATUS

Displays the message header, but not the message text.

Text—altering actions

CHANGE

Lets you make changes to previously entered message text, so

that you do not have to type the entire message over again

if you need to make any correctionse. CHANGE 1s described in ‘L
the section "Using the CHANGE Action," page 22.



EDIT

MORE

n

Composes the message text into lines of width Ne If you
omit n, the width is set to 70. You don't need the EDIT
actlon unless you're dissatisfied with the widths of the
lines you typed in previouslye. EDIT is especially useful
after you have made ma jor alterations to the text with
CHANGE ..

Returns to step 2 of the message—sending process, to add
more text to the end of the messagee. (Use of the MORE
action is shown on page 16 and in the example on the back
coveres.) If nearly all remaining space in the workspace is
used upy you'll receive the warning report END MESSAGE SOONe
Stop at a convenient place and send any additional text in a
second messagees

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 messages to addressees who were not amoeng the
original recipientse. The present message may or may not
have any text of its owne If the present message has no
text of its own,y, it acts simply as a vehicle for forwarding
the received messagess. If it does have text of its own, the
text serves as commentary concerning the forwarded messagesSe
APPEND and its use in forwarding messages 1Is described
further on page 17.

/APPEND

Discards all messages collected from previous APPEND
actionse.

Message disposition actions

SEND

QUIT

Assembles a message based on your distribution list, message
texty and any messages being appended; gives the new message
a message number and timestamp; and sends ite

Discards the distribution list and message text being built,
and starts over at step 1.

=



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 (with the
QUIT action) or modify the text, distribution list, or other
previous actions and send the message againe. You can
withdraw only messages you have sent; that 1s, you cannot
withdraw a message someone else sent. WITHDRAW may be an
action of the SEND or TRANSMIT programy, only if no
distribution list or message text has yet been enterede.

Here is an example showling the use of the WITHDRAW action:

SEND
TO sWITHDRAW 334
MSG 334 NOT RECEIVED BY MGM
ACTION: MORE
TEXT ——
PLEASE LET ME KNOW BEFORE FRIDAY WHICH SCRFPT YOU PREFERe
(use SPACE—-CR to end text)
ACTION: SEND
CONFe NOe 337 SENT 4 JAN 18975 11.16.22
TO

Temporary escape action

O

Lets you temporarily exit the sending program in order to
enter system commands such as )JMSG, or execute an ingquiry
program like WHOIS, RECEIVED, or SENT. If you were using [J
to enter system commands, you may enter any number in order
to resumee. If you were using [ to execute an inquiry
program, the sending program automatically resumes with
either the ACTION: prompt (step 3) or the «.e; prompt

(step 1) For example:

ACTION: [

C:
YJOPR HOW LATE WILL THE SYSTEM BE UP TODAY?/ABC
SENT
OPR: REGULAR SUNDAY SCHEDULE - UNTIL 17:00.
L2
3
3

ACTION: CONF
ACTTON:
Cs
WHOIS "Ty4
TVv: ABC BBC CBS NBC PBS
ACTION: CC TV;SEND



Forwarding messages

The APPEND action (page 15) provides a way to forward a messagee.
Suppose you type the action APPEND 12345 . When You subsequent-—
ly type the action SEND, two extra things happene A new line,
(ORIGINATED BY <2+, is added to the header of your message; and
message 12345 is placed at the end of Your own message texte

A forwarded message is not really part of your message texte. In
particulary, you can't alter its contents by editing your own
messagee (To be sure, You can send your message, then withdraw
it and edit it; but the glveaway line [ORIGINATED BY e<.) will
disappear when you send the message againe.)

The privacy level and urgency of your message are whatever you
set them to bee. They are unaffected by the original privacy or
urgency of the message being forwardede.

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 MESSAGEs
(use SPACE—=CR to end text)

ACTION: APPEND 12345 ;CONF; SEND

When given a list of message numbers, APPEND generates an equal
number of messages each having the same commentary as prefixe.

Sending a special [JNOTE message

YTou may send a message addressed to [ONOTE (and possibly to other
addressees as well) to call some matter to a sender's attentione
Anyone who later includes You in a distribution list is invited
to see the first line of your [NOTE messages He can read the
message in full by executing the MESSAGE programe The first line
of your message should therefore be sel f~contained and
informative; the remainder can give a more complete explanatione
(The "first line" extends up to the first carriage return.) An
example of a [JNOTE message follows on the next pagee
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TO [ONOGTE;CC EAP
TEXT ==
QUT OF TOWN OVER THE OCT 31 WEEKEND.

MONTRESSOR HAS INVITED ME TO HIS CHATEAU TO SAMPLE
A CASK OF AMONTILLADO THAT RECENTLY ARRIVEDe
(HOW PLEASANT TQ HAVE OUR LITTLE DISAGREEMENT

BEHIND US!)

When you resume Mallbox activity, you should retract your [NOTE
and type QUIT in
response to the ACTION: prompte WITHDRAW 'abc' ; where abc is
your own address codey and WITHDRAW ME have the same effecte

messagees To do this, enter WITHDRAW '[JNOTE"

Sending a special [CFILE messapge

While you are out of touch, messages addressed to you may be

piling upe. To prevent this, put the name of a private file of
yours as the first line of the text of a message to [JFILE.
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.

IT a

A utility program is run occasionally by the steward to clean out

the Mailbox file. Acting on your [JFILE message,

copy all of your pending and recelved messages to your flle

(named MAIL1223 in the following example) and accept them for
the

¥YOUse (Although the steward's program copies the messages,

steward himself cannot see theme)

TRANSMIT “MAIL1223°
TO [QFILE;SEND
MAIL1223 DOES NOT EXIST
CREATE IT? Y
NO. 2321 SENT 23 DEC 1974 16.59.55

the program will

If you do not wish to have a flile created with the name as you

speclfied it, respond N to the CREATE IT? gprompte.

The program

will respond with the ecece; prompte Reply to this prompt with
CHANGE 1f you wish to modify the name, or with QUIT to discard

the [(JFILE message.

When you resume Mailbox activity, you should retract your [(JFILE
and type QUIT in

messagee To do this, enter WITHDRAW '[FILE"
response to the ACTION: prompte For example,
sequence would retract [JFILE message 2321.

WITHDRAW '[(JFILE®
MESSAGE 2321 RECEIVED BY [JFILE
ACTION: QUIT

the following



MAKING INQUIRIES

Some of the inquiry programs described here, like WHOIS, are used
mainly for interactive Inquiriese Others, like PENDING, can be
used within a "cover program" which a particular user might write
and use instead of one of the standard Nailbox programse.

DIRECTORY

Prints a list of of all individuals whom you may address
through the Mailbox, with their address codes and group
membershipse The name of an enrollee who is marked external
ls preceded by an 'e'.

WHOIS 'abc!

Prints the address code, name, and group memberships of the
person whose address code is abcy, 1If there is such a code,
and of every person whose last name begins with abce If abc
is a group code, WHOIS prints the address codes of the
individual members.

WHOIS 'YJQp?
JOP PUBLIC, JOHN Q. SALES PROD

WHOIS 'TVy?
TV: ABC BBC CBS NBC PBS

To make several inquiries at once, give WHOIS a iist of
items separated by semicolons:

WHOIS ‘ISHMAEL ;AHAB;GWW!

Prints the information described above for abc or sign—on
number ny plus some additional enrollment informatione
WHOIS can be used in this way only by enrollees who are
marked internale.

PREVIEW

Tells how many messages you have pending, who sent them, and
whether any are marked URGENTa For example:

PREVIEW

3 MESSAGES PENDING FROM ABC BBC CBS
1 URGENT MESSAGE



r «~ SENT

Returns information on messages you have senty, Including the
message number and individual recipients! address codes for
each active messagee. The codes Py, Cy4 U, or R represent
PERSONALy, CONFIDENTIAL, URGENT, or REGISTERED messageSe An
asterisk appears next to the address code of each person who
has received the message but not accepted ite. Recipients
who have accepted the message are not showne An example of
using SENT?:

SENT
c 786 *CBS
RP 801 *PBS
u c 805 NBC *CBS
829 *ABC PES CBS
c 850 *ABC NBC
U 853 NBC

UNREAD

Equivalent to executing PREVIEW and then SENT.

r = INDEX %“x*

Returns iInformation about the type of message selected by
the argument 'x'. The resulting matrix r includes the
urgencyy privacy level, message number, and sender's address
codee. X may be any one of the following characters:

L Requests information on lapsed messages that you
have sente.

P Requests information on pending messagese
R Requests information on received messageses

A Requests Information on active messages that you
have sente.

For example?

INDEX 'P*'
816 CBS
831 ABC
845 BBC

o € O

=2 =
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r « PENDING

f Returnsy; as result r, the numbers of all pending messagese.
For example:

RENDING
816 831 845

r « RECEIVED
Returns, as result r;, the numbers of all messages you have
recelived but not yet accepted. For examples

RECEIVED

777 798 803 807 810

r = LAPSED
Returns, as result r, the numbers of those messages sent by
vyou that have been accepted by all recipients but not yet
discarded from the Maillbox.

j r ~ ME

Returns, as result r, your address code as a character
vectore.

VERSION
Prints the identity and revision level of the copy of the
Mailbox you are usinge

ACCEPTED

ACCEPTED is a variable which is set by the ACCEPT,
ACCEPTALLBUTy, and ACCEPTONLY programsSe It contains the
message numbers of the messages you have accepteds. Unless
vou save a private copy of the Mallboxy ACCEPTED 1s lost
when you load another workspacee. ACCEPTED 1is assigned a new
value each time you execute ACCEPT, ACCEPTALLBUT, or
ACCEPTONLY.

>
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USING THE CHANGE ACTION

General procedure

CHANGE permits detailed editing of previously entered message
texte It allcws you to make corrections, insertions, and
deletions to the text so that you do not have to type the entire
message over againe

When you enter CHANGE (or CH) in response to the ACTION: prompt,
the first 35 characters of the text are printed at the terminale
You can then delete or replace any of these characters by typing
control characters under the appropriate text characterse. There
are also control characters for inserting new characters in the
texte. If you enter CHANGE before you have supplied any text,
CHANGE automatically starts you off in text entry modes

At any time, you can move the "window," the 35 characters through
which the text is viewed, to any other part of the text that you
wish to altere Use of CHANGE requires knowledge of the control
characters for deleting and inserting text and moving the window
to different parts of the message texte. To escape from the
CHANGE action, use SPACE—-CRe

The CHANGE control characters are described in this sectione. In
each description, the control character is printed at the left
mergin exactly like the character used at the terminale In

addition, the following notation is used:

n — a number representing a count of characters in the
texty as entered by the usere.

string — a sequence of characters entered by the usere.

An example showing the use of CHANGE appears on page 28.

Controlling the window

When CHANGE begins, the window 1is 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:

Moves the window forward to display the text segment
immediately following the segment currently Jlsplayed.

Moves the window forward n characters from the current
position (or to the end of the text if n 1s larger than the
number of characters remaining in the text)e.

=3



B

n

Moves the window backward to display the text segment
immediately preceding the segment currently displayed.

Moves the window backward n characters from the current
position (or to the start of the text if n is larger than
the number of characters available)e.

Moves the left vosition of the window to the nth character
position in the texte. For exampley to return the window to
the beginning of the text at any time, enter the number O

Lstring

Locates the first occurrence of string in the text following
the character position under which the L 1s typed, and moves
the window forward to that text segment; or it prints the
report NOT FOUNDeesey if appropriatey, without moving the
windowe After the first move, entering L without string
continues the search forward for the next occurrence of
stringe. The L, Ky and E control characters share a "common
memory;" thus, 1If entering LWUNGA doesn't find WUNGA
forwardy; type K to search backwarde.

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 FOUNDess.y, if appropriate, without
moving the windowe After the first move, entering K without
string continues the search backward for the next occurrence

of string.

Estring

Locates the earliest occurrence of string in the text, and
moves the window forward or backward to that text segment;
or it prints the report NOT FOUNDe..y 1f appropriate,
without moving the windowe. After the first move, entering E
without string continues the searche

Sets the width of the window to n characterse. The maximum
window size 1s 100 characters; the default is 35.

) Yo



Making simple deletions and insertlons

estring

Inserts character string immediately preceding the character
above the periods

vtk or NANN

Deletes the characters above the slashess Any number of
slashes may be used but they must be contiguouse

////string or \\\\string

Deletes the characters above the slashes and replaces them
with the string of characters that followse. Any number of
slashes may be used but they must be contiguouse (NeBe )
the replacement string is to begin with a slash (/)y use the
bpackslash (\) for the control character.)

[
hb
[ d
®
*
(ad

Changing large segment
Rstring

Replaces every occurrence of string, starting at the
position above the R and proceeding to the end of the text,
by another string of characterse. First, enter Rstringe. 1€
string is not found, the report NOT FOUNDese« is printed, and
the current window 1s displayed againe

If string is found, CHANGE prompts with REPLACE BY ——e
Respond by entering the replacement stringa If you made a
mistake in typing string, you may recover at this point by
retyping exactly what you first typed for stringe If you
respond to REPLACE BY —— by pressing RETURN (with no
replacement string), every occurrence of string is deleted.

After the replacements are made, the number of replacements
is printed, followed by the prompt DISPLAY 7« If you respond
YES (or Y), all replacements are printed (in context) so
that you may correct any unanticipated replacementse.

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 typede.
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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 strings If the requested deletion involves 200 or more
charactersy, CHANGE asks DELETE n CHARACTERS?. Reply Y or Ne.

Mstring

Moves the portion of text starting at the position above the
M and ending with (and including) the next occurrence of
Sstring to a location forward in the texte First, enter
Mstringe. If string is not found, the report NOT FOUNDeos is
printed, and the current window is displayed againe

If string is found, CHANGE prompts with TO FOLLOW ——,
Respond by entering another string of characterse The text
to be moved will be relocated just after this stringe If
you decide at this point that yYyou would like to abort the
move, respond to the prompt TO FOLLOW ——- by just pressing
RETURN. The report NOT FOUNDees is printedy; and the current
window is displayed againe

Nstring

Same as Mstring except that Nstring moves the designated
portion of text to a location backward in the text. Nstring
places the text to be moved immediately before the string
that you enter in reply to the prompt TO PRECEDE ——.

Cstring

Same as Mstring except that Cstring copies the portion of
text rather than moving it The original portion is not
del etede. A copy 1s only performed in a forward directions.

Adding more text

b

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 inserte.
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 programe



z or Zstring

Same as Istring except that Zstring prepares to add one or
. more lines of text to the end of the messages After you

type Z or Zstring and press RETURN, CHANGE prints a number

which represents the last character position in the text

before the additione.

Prepares to insert an APL character—valued expression
immediately before the character above the Je After you
enter Jy the prompt [JI is printede. At this point, you may
enter a character vector or matrix, or any APL expression
that returns a character vector or matrixe.

When you're using I, Z, or Jy the warning report END MESSAGE SOON
will be given if nearly all remaining space in the workspace is
used upe. If you recelve this report,; stop at a convenient place
and send any additional text in a second messagee.

Displaying text

Fstring

Prints the portion of text starting at the position above
the P and ending after the next occurrence of stringe.
Entering P without string displays the entire text starting
at the position above the P and proceeding to the end of the
texte.

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 texte.

Ustring
Same as Vstring except that Ustring gives a view of each

occurrence of string from the beginning of the text up to
but not including the position above the Ue.

Inserting nontypable characters

Certain typewriter operations (backspace, carriage return, idle,
linefeedy and null) cannot be entered as individual characters
directly from a terminal ke yboarde. Therefore, these operations
require special representation to permit editing within the texte.
The following character combinations are used to represent these
operations:

—D
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Backspace tcp?

Carriage return ot
Idle L =P
Linefeed L = A
Null 'cn?

During original text entry You need not be concerned with these
combinations. In facty they can only be inserted using CHANGE.
However, when text 1Is displayed during CHANGE, these combinations
are shown ingstead of the related typewriter operationse. One of
these combinatlons may be entered at any text modification point
to stand for the corresponding typewriter operatione When the
message 1s printed, the appropriate typewriter operation will
OCCUre

By using EDIT after you have used CHANGE, you need not normally
be concerned with the location of carriage returns, because EDIT
will align right and left margins for any width desirede.

Example
An example showing the use of the CHANGE action appears on the

next pagee What the user types and the program responses are
shown on the left sidee Explanatory notes appear on the righte



TO EDTR
TEXT ==
QUR STOCK OF APL*LUS FINANCEPAK II GUIDES

Specify maln recipient of this messagee.
Prompt for text entrye.
Message

IS RUNNING LOW. WE HAVE ONLY 10 COPIES LEFT. SHALL text

WE HAVE THE CURRENT VERSION REPRINTERED »

ACTION: CH
OUR STOCK OF APL*LUS FINANCEPAK II 35
«RE: FINANCEPAK II USER'S GUIDES
UIDESOUR STOCK OF APL*LUS FINANCEPA 61
-
P
APL%#PLUS FINANCEPAK II GUIDES<CIS R 1719
LUIDESOQUR
NOT FOUNDee«s
APL%PLUS FINANCEFPAK II GUIDES<CIS R 78
K
UIDESOUR STOCK OF APL¥PLUS FINANCEP 61
ecC
DEScCOUR STOCK OF APL*PLUS FINANCEP 63
F
AK II GUIDEScCIS RUNNING LOW. WE H 98

« USER'S
SER'S GUIDEScCIS RUNNING LOWe WE H 105
L10
10 COPIES LEFT. SHALLcCWE HAVE THE 149
/7

NLY 70 COPIES LEFT. SHALLcCWE HAVE 145
LREPRIN
REPRINTERED.cC 180 [END]
/1//7/D7?
NTED?<C 178 [END]

ACTION: PRINT
TO EDTR

RE: FINANCEPAK II USER'S GUIDES
OUR STOCK OF APL¥PLUS FINANCEPAK II USER'S GUIDES

entrye.
Use SPACE-CR to end text entrye.
Type CH to invoke CHANGE actione
First window of text dlisplayede

Use « control character to insert words before "OQUR".

Window near end of insertion displayeds

Insert "PY" before "L".

Window displayede.

Locate WUIDESOUR" to insert carriage returne
WUIDESOUR" was not found forward in the text.

Type K to look backward in the text for WUIDESOUR".
Insert special characters for a carriage returne.
Type F to move the window forward one window widthe
Insert "USER'S"; note the extra space before.
Locate "10" in the text.

Text segment starting with "10" displayede.

Delete "1" and replace it with a "7".

Locate "REPRIN".

Correct "REPRINTED" spelling and change "." to non,

Use SPACE-CR to exit the CHANGE actlione
Have message printed to see if it's O«.Ke nowe

IS RUNNING LOW. WE HAVE ONLY 70 COPIES LEFT. SHALL

WE HAVE THE CURRENT VERSION REPRINTED?

ACTION: CH

VE THE CURRENT VERSION REPRINTED? 178 [END]

zZ

178

IF WE DO DECIDE TO REPRINT, HOW MANY COPIES DO YOU
THINK WE NEED?

NEED? 244 [END]

ACTION: CONF; SEND

&

wWould like to add a few words to texte.

Last window of text displayed; character countes
Type Z to add more text.

Last character position before additione

Enter as many additional lines as Yyou like.

Use SPACE-CR to end text entrye.
LLast window displayed.

Mark message CONFIDENTIAL and send ite

@




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 terminale. Possible reports from the Mailbox
system are listed here, together with the names of the programs
where they may occur, the cause of the reporty; and a suggested

remedye. When the report is mainly informational, no remedy 1s
givene

ACCEPT RECEIVED MESSAGE(S)

Program: FREVIEW, SEND, TRANSMIT, UNREAD, or WITHDRAW

Cause: You have received but not accepted one or more
messages that were sent to youe
Remedy: Use the ACCEPT, ACCEPTALLBUT, or ACCEPTONLY

program to accept your received messagese.

ADDRESS CODES OR SPACE-CR:

Program: SEND or TRANSMIT

Cause: You pressed RETURN immediately following the TO
prompty; without first supplying any address codess
Remedy: If you wish to send a message, type address or

group codes for the TO distribution liste. If you
wish to leave the SEND program,; use SPACE—-CR.

APPENDING n MESSAGE(S) TO THE FILE fileid

Program: TOFILE
Cause: The TOFILE program prints the current date and

time followed by this report of the total number n
of messages being written to file fileid.

"APPEND' MUST BE FOLLOWED BY ONE OR MORE MESSAGE NUMBERS

Program: SENDy TRANSMIT, or WITHDRAW

Cause: You have attempted to use the APPEND action with
no message numberse.
Remedy: Reenter the action APPEND followed by one or more

message numberse



BYPASSING URGENT MESSAGE(S)

Program:
Cause:

Remedy:

CANNOT APPEND

Program:
Cause:

Remedy <

file DOES NOT
CREATE IT?

Program:
Cause:

Remedy:

FROM codes

PRINT

You have one or more pending messages marked
URGENT by their senders, but you have specified
that only messages with a certain privacy level
printede. The urgent messages having a higher
level of privacy than specifled are bypassede.
Repeat the PRINT program request, specifying a
higher level of privacy.

TO (JFILE

SEND, TRANSMIT, or WITHDRAW

You have attempted to append a message using the
APPEND action to a message addressed to [JFILEe.
Use the QUIT action to discard the [CFILE message,
or use the SEND action to send 1ite.

EXIST

SENDy TRANSMIT, or WITHDRAW

You have attempted to send a [JFILE message but
have supplied the name file for a file that does
not exist in your librarye.

If you wish the program to create a file with this
respond Y for YES; 1f not, respond N for NO.

@

name gy

END MESSAGE SOON

Program:
Cause:

Remedy:

EXT: codes

Program:
Cause:

Remedy:

SENDy TRANSMIT, or WITHDRAW

Nearly all remaining space in the workspace has
been used upe.

Stop entering text at a convenient place and send
additional text Iin a second messagee

SENDy, TRANSMIT, or WITHDRAW

You have Iincluded in the distribution list one or
more address codes of enrollees who are marked
externale. These persons are probably not
employees of your companye

Alter the distribution list by using /TO, /CC,s or

/BCC if you do not want any of these people to
receive the messages

e



e

=== [JFILE MESSAGE ACTIVE ===
Program: The first Mailbox program that you execute in a
sessione
Cause?: You have a [JFILE message activea
Remedy: Ignore the report if the [JFILE message is still
valid, or use the WITHDRAW program and the QUIT
action to discard it.

(JFILE MESSAGES CAN ONLY BE SENT ON YOUR HOME (THE OTHER) SYSTEM

Program: SENDy TRANSMIT, or WITHDRAW

Cause: You have attempted to send a [JFILE message on your
"non-home" systeme
Remedy : Use the QUIT action to discard the messages Then,

prepare and send a [JFILE message on your "home!"
systeme

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 z could not be
processedes

Remedy: Reenter the ignored actionse.

MAILBOX SYSTEM ERROR.

PLEASE REPORT THE CIRCUMSTANCES THAT LED TO THIS PROBLEM
TO THE STSC COMPUTING CENTERe.

Program: Any Mailbox gprograme

Cause: There is an error in a Mailbox programe

Remedy: JSAVE the workspace and keep the terminal printout
of this sessione. Then report the problem to the
APL operator at the STSC Computing Center by
sending a JOPR message.

MESSAGE n NOT FOUND

Program: REPEAT, SEND (APPEND or WITHDRAW action),; or

WITHDRAW
Cause: You have specified a message number n for a
message that does not existe. If you were using

arguments like PENDING or RECEIVED, this report

indicates that the message has been withdrawn by
its sendere

Remedy: Reenter the action using a valid message numbers.



n MESSAGE(S) ACCEPTED

Program:

Cause:

ACCEPT, ACCEPTALLBUT, or ACCEPTONLY ‘.;
You have Jjust accepted n recelved messagesSe

MESSAGES ADDRESSED TO CFILE MUST NOT BE ADDRESSED TO ANYONE ELSE

Program:
Cause:

Remedy:

SEND, TRANSMIT, or WITHDRAW

You have addressed a message to (JFILE but have
also included other address or group codes in the
distribution liste

Uae /TO0; /CC. or [BCC to alter the distribution
lista

MESSAGES MAY NOT BE SENT To (OSTEW OR [JRCVD 5

Program:

SENDy TRANSMIT, or WITHDRAW

Cause: You have included [JSTEW or OJRCVD in the
distribution list of the message-
Remedy: Use /TO, /CC,y or /BCC to remove [ISTEW or [JRCVD
from the distribution liste
n MESSAGE(S) PENDING .&J
Program: SENDy, TRANSMIT, or WITHDRAW
Cause: You have not yet received one or more messages
that were sent to youe.
Remedy: Use the PRINTy, MESSAGE, REPEAT, or TOFILE program

to recelve your pending messagesSs

n MESSAGES PENDING FROM codes

Program:
Cause-:

Remedy :

PREVIEW or UNREAD

You have not yet received one or more messages
sent to you by persons with these address codess
Use the PRINT, MESSAGE, REPEAT, or TOFILE program
to receive your pending messageSs

MSG n NOT RECEIVED BY codes

Program:

Cause:

WITHDRAW, or the WITHDRAW action within the SEND
programes

The persons with these address codes have not yet
recelved the message with message number ne ‘



MSG n RECEIVED

OR TRANSFERRED: codes

NOT RECEIVED BY codes

Program:

Cause:

WITHDRAW, or the WITHDRAW action within the SEND
programe

The persons with these address codes have already
received the message with message number n, or the
message has been transferred to the other systeme.
Persons who have not yet received the message are
identified on the second line of the reporte.

MUST BE A CHARACTER VALUE

TRY AGAINe. o«

Program:
Cause!:

Remedy:

SEND, TRANSMIT, or WITHDRAW

You have used [ following a TO or ACTION: prompt,
but the evaluated input you supplied was numeric
instead of character—valuede .

Reenter the input correctly. Entering a space
satisfies the [Y.

NO DISTRIBUTION LIST GIVEN

Program:
Cause:

Remedy:

NO MAIL FOR abgc

Program:
Cause:

SENDy TRANSMIT, or WITHDRAW

You have attempted to send a message but have not

specified any recipients of the messagee. Possible

reasons are:

o You pressed Attention before receiving the TO
prompt.

o You typed a semicolon immediately following the
TO prompte

© You removed all addressees by using the /TO,
/CCy or /BCC actionse.

o All address codes were invalide.

Use the TO, CCy, or BCC action to specify intended

recipients of the message in a new distribution

liste.

PRINT
There are no messages pending for the enrollee
with address code abce

=



privacy NO- n

Program:
Cause:

NOT AN ACTIVE

Programi
Cause:

Remedy <

SENT date time

SEND, TRANSMIT, or WITHDRAW

You have just sent a messSagee. This report
indicates the message number n and the date and
time the message was filled in the Mailbox systeme
If vyou marked the message CONFIDENTIAL or
PERSONAL, that privacy level appears in the report
as "CONF'. or "PERS.'.

MESSAGE!

REPEAT

In the argument to REPEAT, you have included the
message number of a message that has been
withdrawn by its sendere.

Execute another Mallbox programg, if you wishe

NOT A TIE NUMBER: %n

Program:
Cause:

Remedy:

TOFILE

As the right argument to TOFILE, you have given a

number tn that is not the tie number of any filee.

Reenter the TOFILE statement, using a file name or
a valid tie number as the right argument.

NOT A VALID ACTION: =z

Program:
Cause:

Remedy:

SENDy, TRANSMIT, or WITHDRAW

You have followed an ACTION: prompt with something
unrecognizable as a valid actione For example,
you may have attempted to speclfy a distribution
list without preceding it with TO, CC, or BCC.
Reenter the actions correctlye.

NOT A VALID FILE NAME

Program:
Cause:

Remedy:

SENDy TRANSMIT, or WITHDRAW

The file name that you have specified in the text
of a message to [[FILE does not conform to the
naming conventions for APL*PLUS filese

Use the QUIT action to discard the message, or use
the CHANGE action to modify the message text.
Refer to the APL*PLUS File Subsystem Instruction
Manual (STSC, 1971) for a complete description of
file namese

-

o

¥



=== [INOTE MESSAGE ACTIVE ===

Program: The first Mailbox program that you execute in a
. sessione
Cause: You have sent a [JNOTE message, which is still

activee.
Remedy: Ignore the report if the [JNOTE message is still

validy, or use the WITHDRAW program and the QuUIT
action to discard ite.

(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 [JNOTE messagese.
Remedy : If you would like to have the first line of any of

the [[NOTE messages printed, reply Y to the
DISPLLAY? prompt; otherwise, reply N or SPACE—-CRe
When you receive the FROM prompt; type the address
codes of those persons whose [NOTE messages you
would like to seee If there is only one [JNOTE
messagey the FROM prompt 1s not givene

NOT FOUNDe.

Program: SENDy TRANSMIT, or WITHDRAW

Cause: The string of characters you have typed following
the K, Ly Ey Ry My Ny or C control character in
CHANGE cannot be located, or Your response to the

TO FOLLOW —— or the TO PRECEDE —— prompt was
invalide.
Remedy: Determine your mistake and enter the statement

correctlye.

NOT FOUND: codes

Program: SENDy TRANSMIT, or WITHDRAW
Cause: You have entered one or more invalid address or

group codes in the TO, CC, BCC, /TO, /CC, or /BCC
actionse.

Remedy: Reenter the action with valid codese. If you do
not know a person's address code, enter [] in
response to the ACTION: prompt and then use the
WHOIS program to find out the code (see page 16).




NOT WITHIN A SUSPENDED FUNCTION

Program: Any Mailbox programes

Cause: You have attempted to execute a Mailbox program
while another program is suspendede
Remedy: Enter -=GOON to continue with the suspended

programy Or just enter - to terminate the
program immediatelye

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 toa you or by YoOuUe

Remedy : The message with message number n is not appended
to the file; all others aree.

NO VALID TEXT GIVEN

ONLY

Program:i SEND, TRANSMIT, or WITHDRAW

Cause: You have attempted to send a message without
supplying any message texte.
Remedy - 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 messagee.

SINGLE MESSAGE NUMBERS ALLOWED

Program: MESSAGE

Cause: You have specified more than one message number in
the argument to the MESSAGE programes
Remedy < Reenter the statement using only one message

number, or use the REPEAT program to print more
than one messagee

[{ORIGINATED BY abc NO. n SENT date time]

Program: PRINT, REPEAT, or MESSAGE

Cause: The message with message number n, which was
originally sent by the person with address code
ggg, was forwarded to you 1in the message currently
belng printede.




RECEPTION COMPLETE

Program:
Cause:

Remedy:

PRINT

All pending messages at or below the privacy level
you specified have been printede.

If you have more pending messages with a higher
privacy level, use the PRINT program again to
print those.

REGe privacy NOe n SENT date time

Program:
Cause:

RESTART AT MSG

Program:
Cause:

Remedy:

SENDy, TRANSMIT, or WITHDRAW

You have just sent a message marked REGISTERED.
This report indicates the message number n and the
date and time the message was filed in the Mailbox
systeme If you marked the message CONFIDENTIAL or
PERSONAL, that privacy level appears in the report
as '"CONF.' or 'PERS.'. ’

n

-GOON

The PRINT or REPEAT program was interrupted, and
you entered -GOON to restart the programe

The Mailbox restart mechanism requires that you
enter eilther a message number ny or an ordinal
number n so that the program résumes printing at
the [n]lth message. If you wish to stop the
programy type O BACKSPACE U BACKSPACE T to
escapee.

SOME OF YOUR MAIL IS MARKED privacye.

WHICH TYPES OF

Program:
Cause:

Remedy:

TRY AGAINeee

Program:
Cause:

Remedy:

MAIL DO YOU WISH TO PRINT?

PRINT

You pressed RETURN in response to the privacy
prompt CONF 4y NONCONF: or PERS, CONFy NONCONF:.
Respond N to print nonconfidential messages, C to
print confidential and nonconfidentlal messages,
or P to print all pending messagess

SEND, TRANSMIT, or WITHDRAW

You have typed some character that CHANGE does not
recognize as a valid control charactere.

Reenter the command correctlye

-3
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n URGENT MESSAGE(S)

Program:
Cause:

Remedy?:

URGENT privacy

Program:
Cause?

PREVIEW or UNREAD

You have n pending messages that are marked
URGENT

Use PRINT, REPEAT, MESSAGE, or TOFILE to receive
these messages as soon as possible.

NOe n SENT date time

SENDy TRANSMIT, or WITHDRAW

You have just sent a message marked URGENT. This
report indicates the message number n and the date
and time the message was filed in the Mallbox
systeme If you marked the message CONFIDENTIAL or
PERSONAL,; that privacy level appears In the report
as 'CONF.' or 'PERS.'. '

URGENT REGe. privacy NO. n SENT date time

Program:
Cause:

VALUE ERROR

Program:
Cause:
Remedy:

SENDy TRANSMIT, or WITHDRAW
Same as the preceding report except that this
message was also marked REGISTERED.

An APL errore.
You have mistyped the name of a Mailbox programe
Reenter the statement correctlye.

WITHDRAW IS NOT A VALID ACTION HERE. DISPOSE OF PRESENT MESSAGE.

Program:
Cause:

Remedy:

WITHDRAW

You have attempted to use the WITHDRAW action
within the WITHDRAW programe

Use the QUIT action to discard the present
message, or use the SEND action to send 1ite.



WS FULL

Program: An APL errore.

Cause: You have used up all remaining space in the
Mailbox workspacee
Remedy: IT yvou are using a private version of the Mailbox

workspace to which you have added functions, try
using the parent Mailbox workspacee Otherwise,
contact your Mailbox steward or the APL operator
for assistancee

WS NOT FOUND

Program: An APL error.

Cause: You have made an error in typing the name or
library number of the Mallbox workspacee
Remedy: Reenter the )JLOAD statement correctlye.

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
sessione

Cause: You have attempted to use a Mailbox system in
which you are not enrollede.
Remedy: Follow the given instructionse.



APPENDIX A

Use and Misuse of the Mailbox

This section describes STSC's recommended use of the
Mailbox for its employees, and was adapted from a paper
written by Philip S« Abrams (STSC)e.

Mailbox 1s a powerful and sophisticated communication toole. As
with any tool,; it is not sufficient to know the purely technical
aspects of its usee. Mailbox is also a social phenomenon, and
there 1Is a body of experience and conventlon that has accumulated
over the period it has been in use. These notes are in the form
of questions to consider when using Mailbox.

Is this message necessary?

Many people receive large numbers of messages daily, both
from customers and from other internal userse Every message
takes time to print, to ready and to answere. Questioning
the necessity of a message before sending it can save time
for both the sender and the recipientse. Do noty of course,
use this as an excuse not to communicates. A short message
that you've taken some action can allow the recipient 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 messagees A good practice is
to clock the print time, multiply the result by the number
of recipients, and judge whether the topic justifies the
total terminal—hours required to print the message.

1s Mailbox the best way to communicate this information?

Mailbox is habit—formingy and it iIs easy to forget that
other means of communications existe. Some subjects are
better treated by telephone,; through the postal mail, or in
a face—to—face meetinge.

Is the distribution appropriate?
Are you sending this message to the right people? Are they

all really interested? Have you omitted anyone? Is the
distribution list as short as possible?



Is the message too long?

What

A long message 1s an imposition on the recipliente. Obviously 0
there is no absolute gauge of lengthe. The length of a

message relates to the content and importance of the

messagey the addressees, and the expected responsee.

If a long message is really necessary, there are other

‘possible ways to communicate ite One technique 1s to put

the edlted text into a file or workspace and then to send a
short Mallbox message telling people where to find the texte.
Also, long messages that are less timely might better be
sent through the mailse.

impression does thls message give of the sender?

Written communication exposes the sender in a different way
than verbal communicatione In particular, spelling,
language, and grammar stand out, as well as typing skille.
Although not everybody is a Hemingway or Shakespeare, the
form of a message influences how the reciplient feels about
it and about the senders

The PRINT and CHANGE actions in the SEND program are

intended to allow you to read and revise a message before

sending ite QUIT permits you to change your mind before .
sending, while WITHDRAW lets you do so latere. .1

Remember also that people other than those on the original
distribution list may eventually See a messagey through
forwarding procedures and copying machines.

Some messages sound awkward or antagonistic when put into
writinge. If you feel this upon rereading your message
(before sending), maybe a phone call or a meeting would be a
pbetter way to communicates

In the same vein, be aware of this "limited bandwidth" of
the Mailbox when receiving a messages Often an apparently
curt or hostile—sounding message was not Iintended that waye.
Mallbox is marvelous for transmitting objective information,
but can break down when feelings are involvede. If in doubt,
do not hesitate to clear up misunderstandings with further
discussion through Mallbox, by telephone, or in persone.
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Is this message overclassified? Underclassified?

The following guidelines are helpful:

PERSONAL : For your eyes onlye Print only in private, and

treat such mail as very private and personal.

CONFIDENTIAL: For company internal distribution only.
Generally, this classiflcation is used for those messages
that you would not want a competitor or a customer to secee.

NONCONFIDENTIAL (unclassed): Everything else.

URGENT : A message of any privacy level can be marked
URGENT « These messages will be printed before any otherse.
If a subject is extremely urgent, don't rely on Mailbox to
assure 1ts receipt; telephone insteade

REGISTERED: Any message may also receive this marking. The
time and date of the recipilent's reception will then be
reportede. Remember though, that receipt of a message does
not always mean it has been reade.

Is the message pertinent?

Have

Each message should treat one subject at a timee A handy

convention Is 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 topice Use separate

messages for separate sub jectse.

I properly disposed of all messages?

Some messages are informational and need no replye. Others
need answersa If you cannot answer questions posed in a
messagey, tell the sender so. If there will be a delay in
your answer, tell the sender about when to expect the
answeres As the number of Maililbox enrollees grows, messages
tend to get misdirectede. If you know someone who can answer
a question, forward the message to that person, and if
appropriate, tell the sender you have done Soe

Replies should be timelys It is easy to create
misunderstandings when a direct message is not answerede.

The sender does not know «hy he has gotten no answere The
problem is not as serious when you receive a message as a
member of a groupe. In general, it is not necessary to reply
to "broadcast" messages if you cannot helpe

In replying to a broadcast message, it is usually not
necessary to send copies to all original recipientse.
However, since people may be interested in your reply, it
may be helpful to keep a copy of the return message,y, in a



file or workspacees Be sure to advise the group of the
location of the return messagee.

Who else should see thlis message?
Messages are sometimes not sent to all interested or

concerned partiese Use APPEND to remedy thise Do not hoard
informatione.

Miscellanequs suggestions for Mailbox use

[f you receive a message that you feel is a waste of your time,
tell the sendere. He may not realize that you are not interested

in the toplice.

Your mail is private — so 1s other peoples'. Never look at
somebody else's mail either while it is printing or when it is
lying arounde If a message was meant for you, you would have
recelived ite. A simple rule is to treat others' mail as if it
were Iin a perfumed pastel envelopes

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 waye Vholesale broadcast messages, especlally those
unrelated to company businessy are an imposition on the
recipients, a misuse of resources, and bad mannerse.

Set up a routine for using NMailboxe The volume of your mail

usually growse Without a routine, messages can get lost or go
unanswereds. Having a routine also helps you avoid spending too
much time in Mailbox to the detriment of your other activitiese.

Be aware of the diversity of terminals your recipients may be
usinge 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 terminale.
EDIT can be used to advantage to adjust the width of a message.

Mailbox is a tooly and customs and conventions regarding 1ts use
are evolving to meet human needse Get to know 1ts possibilities,
as well as its limitationsy, and don't hesitate to experiment.

In summary, remember that Mailbox is only a tools Used when

appropriate with an awareness of its limitations, it is indeed a
convivial onee.
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APPENDIX B

Summary of Programsy Actions, and Prompts

Program
ACCEPT

ACCEPTALLBUT n

ACCEPTED
ACCEPTONLY n

DIRECTORY

-+GOON
INDEX '"x!'

LLAPSED

ME
MESSAGE n

MESSAGE 'abc!'
PENDING
PREVIEW

PRINT
RECEIVED

REPEAT n

SEND
SENT

n TOFILE file

TRANSMIT

|

UNREAD
VERSION

WHOIS 'abc!

WITHDRAW n

Page

6
9

21
9

19

4
20

21

21
19

10
20

10

20
21

19

10

Purpose
Removes received messages from active liste.

Removes all messages except those with
numbers in n from active liste.

Lists message numbers of accepted messagesSe.
Removes only those messages with numbers in n
from active list.

Lists all enrollees whom you may address.
Resumes an interrupted programe

Returns information on a certain type of
messagey, depending on whether x is P, R, A,
or Ly for pending, received, active, or
lapsed.

Returns message numbers of accepted messages
still in the Mailbox systeme

Returns your address code.

Returns the header and text of a message sent
to you or by yous n is the message numbere.
Returns the entire message to [INOTE from abce
If abe is (QFILE or [JNOTE, it returns your
message to [JFILE or [JNOTE, 1f you have onee
Returns the numbers of all pending messagese
Prints total number of pending messages, who
sent themy and whether any are marked URGENT.
Prints pending messagese

Returns the message numbers of recelved but
unaccepted messagess

Prints messages sent to you or by youe. n
holds message numberse

Begins the message sending process.

Returns information about who has and who has
not recelved messages sent by youe

Copies messages with numbers in n to your
file and returns pertinent informatione file
ils a tied file's number or name, an untied
file's namey or the name of a file to be
createde

Sends one messagee. X may be a variable or a
character expressione.

Equivalent to PREVIEW followed by SENT.
Prints the identity and revision level of
your copy of Mailboxe.

Identifies one person or group members by an
address or group code abc. WHOIS '#abc'

and WHOIS n provide more information about
user number ne

Retracts one or more previously sent messages
from recipients who have not yet received
theme n holds the message numberse.




Actions within the SEND, TRANSMIT, and WITHDRAW Programs

APPEND n 15 Causes messages with numbers n to be appended
for forwardinge /APPEND discards theme

BECC codes 14 Directs copies to the addressees listed in
codesy but does not include codes in message
headere. /BCC codes removes codesSe

CC codes 13 Same as BCC, but codes appear in headers
/CC codes removes todes.

CHANGE 14 Modifies message texte.

CONF 1.2 Sets prlvacy level to CONFIDENTIAL.

D1 ST 14 Displays all individual address codes in your
distribution liste.

EDIT n 15 Composes message text into lines n characters
widee

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 Jjust preparede. )

QuIT 15 Discards prepared message and distribution
liste.

REG 13 Designates a message as REGISTEREDe. You

receive confirmation of its receipte. /REG
removes that designatione

SEND 15 Sends the message you have Jjust prepared.

STATUS 14 Displays the message header onlye.

TO codes 13 Designates direct recipients of a message and :
adds them to the TO line in the message ‘«
headere /TO codes removes codese

URG 13 Marks a message as URGENT to be printed ahead

of all other messagess /URGENT removes that
prioritye.

WITHDRAW n 16 Retracts messages with message numbers in n
from recipients who have not yet recelved
theme

O 16 Activates the []J: prompt for system commands

or inquiry programse.

Prompts in the Mailbox System

TO 11 Enter distribution list, privacy level,
urgency, and APPENDs, if anye

TEXT —-— 11 Begin entering or adding message texte

ACTION: 11 Add or correct entries from TO and TEXT ——;

then display; send; or cancele If you make a
mistake in responding to an ACTION: prompt,
you'll receive another ACTION: prompt after
the error reporte. Retype ignored actlonse.

i 12 Reply with an appropriate expressione

eeso, 12 You have erred in answering the TO prompte.
Retype ignored actionse.

SPACE—-CR 4 Exits the sending program, ends message text .
entryy, or lists all possible actionse
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INDEX

Notel An underlined page number indicates that comprehensive
information about the item appears on that Pagee. This index does not
contain references to the section "Interpreting Reports from the Mailbox

System."

ACCEPT 1, 3y 6-7, 9, 21
ACCEPTALLBUT 9, 21
ACCEPTED 21
Accepted message 3, 5-9, 20-21
Accepting messagese. See ACCEPT,
ACCEPTALLBUT, ACCEPTED,
Accepted message, or
ACCEPTONLY
ACCEPTONLY 9, 21
ACTION: 11-12, 16-18, 22, 28
Actions, Mailbox workspace
APPEND. See APPEND
BCC. See BCC
CC. See CC
CHANGE. See CHANGE
CONF. See CONFIDENTIAL
DIST. See DIST
EDITe See EDIT
MORE. See MORE
NONCONF. See NONCONFIDENTIAL
PERS e See PERSONAL
PRINTe. See PRINT action
QUIT. See QUIT
REGe See REGISTERED
SEND« See SEND action
STATUS. See STATUS
TO. See TO
URGe See URGENT
WITHDRAW« See WITHDRAW action
O See [] actlon
Active message 3, 7-8, 20
Adding message text 15—-16, 24-26
Address code 2, 7-8, 10-21
Addressees. See Address code,
Distribution list, and
Recipients
APPEND 1, 12, 15, 17, 44
Backspace character 26—217
BCC 2, 13-14
B control character 23
Blind carbon copye. See BCC
Carbon copye See CC
Carriage return character 26-27
CC 24y 5y 7 12-13-14, 16, 18
€ control character 25
CHe. See CHANGE
CHANGE 12, 14-15, 18, 22-28, 42
Control characters 22-26
Nontypable characters 26-27
Window. See Window

Character—-valued expression 125
26
CONF. See CONFIDENTIAL
CONFIDENTIAL 3, 6-7, 12-13,
16-17, 20, 28, 43
CONT INUE workspace 4
Conventions, Mailbox 2-
Copying message text 25
Correcting message text. See
CHANGE
D control character 25
Deleting message text 24-25
DIRECTORY 19
Discarding a messagee. See QUIT
Displaying message text 14, 26
DIST 14
Distribution list 2, 10-13—-16, 41
E control character 23
EDIT 154 27; 44
Editing a message. See CHANGE and
EDIT
Enrollment 1-2, 9, 19
Escape 4-5, 16, 22
Exit. See Escape
External enrollee 2, 19
F control character 22
Fictitious enrollee 59 9
OFILE. See [OFILE
CNOTE. See (ONOTE
ORCVD. See [JRCVD
(OSTEW. See [STEW
OFrLe s, 8, 18
Fileprinting 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 23
LAPSED 21
Lapsed message 3, 7, 20-21
L control character 23
Linefeed character 26-27
Mailbox workspace 1y 'S5 21
M control character 25
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ME 18, 21
MESSAGE T7-8, 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 25
NONCONF. See NONCONFIDENTIAL
NONCONFIDENTIAL 3, 6-7, 13
ONOTE 5, 8, 10, 17-18
Null character 26-27
[ORIGINATED BY «..] 17
P control character 26
PENDING 8-9, 21
Pending message Jy 6—9, 18-21
Period control character 24
PERS - See PERSONAL
PERSONAL 3, 6, 12-13, 20, 43
PREVIEW 19-20
PRINT action 14, 28, 42
PRINT program 1, 3—4, 6-7
Privacy level 1-3, 6-7y 9, 11-13,
20, 43
CONF IDENTIAL. See CONFIDENTIAL
NONCONFIDENTIAL. See
NONCONFIDENTIAL
PERSONAL. See PERSONAL
Programs, MNMallbox workspace
ACCEPT . See ACCEPT
ACCEPTALLBUT. See ACCEPTALLBUT
ACCEPTED. See Varlables
ACCEPTONLY. See ACCEPTONLY
DIRECTORYa See DIRECTORY
~GOON. See =GOON
INDEX. See INDEX
LAPSED See LAPSED
ME. See ME
MESSAGE. See MESSAGE
PENDING. See PENDING
PREVIEW. See PREVIEW
PRINT. See PRINT program
RECEIVED« See RECEIVED
REPEAT. See REPEAT
SEND. See SEND program
SENTe See SENT
TOFILE « See TOFILE
TRANSMIT. A See TRANSMIT
UNREAD. See UNREAD
VERSION. See VERSION
WHOIS. See WHOIS
WITHDRAWa See WITHDRAW program
Prompts, Nailbux 4, 11

ACTION: See ACTION:
SPACE—-CR See SPACE-CR
TEXT —— See TEXT —-—

TO See TO

Prompts, Mailbox (cont'd)
O: 12, 16
ee e} _1__2_1 16

ouIiT 12, 15-16, 18, 42

R control character 24

CrRCvD 9

Reading maile
messages

RECEIVED 8-9, 16, 21

Received message 1, 3, 6—9,
15-16, 18, 20-21

Recelving messagess See MESSAGE,
PRINT, REPEAT, and TOFILE

Recipient 1-3, 10, 13-16, 20-21,
28, 41-44

REG. See REGISTERED

REGISTERED 3, 9, 13, 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, 5y Ty 9y 17, 20,
41-44

Sending a messages See SEND,
TRANSMIT, and WITHDRAW

SEND program 1, 5, 10-12, 16, 42

SENT 8, 16, 20

Slash control character 24

SPACE—-CR _4_| 64 11, 16, 22, 25, 28

STATUS 14

OSTEW 9

Steward; Maillbox l' Ty 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, 9

TRANSMIT 10-11, 16, 18

U control character 26

UNREAD 20

URG « See URGENT

Variables. See ACCEPTED

V control character 26

VERSION 5, 21

W control character 23

WHOIS 2, 16, 19

Width, message 15, 27, 44

Width, window 22-23

Window 22-26

WITHDRAW action Ty 12, 16, 42

WITHDRAW program 7, 10-11, 18, 42

Workspaces See Mallbox workspace

Z control character 26

[0 action 16

M input 12

See Receiving
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e b APL,PLus® service

APL*¥PLUS MESSAGE PROCESSING SYSTEM

SAMPLE TERNINAL SE

ESION WITH COMNMENTS

| YBEHGRBNBENEREER
| OPR: APL CLASS IN BETHESDA; JLOAD 1 NEWS
§32) 11.53.23 01/30/75 JQPUBLIC

APL*PLUS SERVICE

VLOAD 666 BOX
SAVED see

PREVIEW
2 MESSAGES PENDING FROM JZD WMS

INT
30 JAN 1975 11.54.00
CONF, NONCONF: N ;
13
NO. 1553 SENT 30 JAN 1975 11.42.33
FROM WMS
| TO JQP

REMEMBER:
RECEPTION COMPLETE

WHOIS "WMS!
WMS SHAKESPEAREy WILLIAM

BREVITY IS THE SOUL OF WIT.

BRIT DRAMA

PRINT
30 JAN 1975 11.55.08
CONFy NONCONF: €
(1) CONFIDENTIAL

NO. 1535 SENT 29 JAN 1975 16.46.12
| FROM JZD
To JopP

cc NEWP WMS

NEW PEOPLE IN THE COMPANY HAVE NOT USED THE
MAJLBOX BEFORE« PLEASE SEND A MESSAGE TO

DEMONSTRATE THE SENDING PROCESSe. NEW FEO—
PLE ARE IN THE GROUP *NEWPY. THANKSe. /[/JANE

RECEPTION COMPLETE

‘ SEND

. TO NEWP

TEXT = 3

HELLO, "I "AN SENDING YOU THIS MESSAGE TO
DEMONSTRATE THE MESSAGE-SENDING.|PROCESS IN
THE APL*PLUS MAILBOX SYSTEMe

TO PUT A BLANK LINE BETWEEN PARAGRAPHS AS
I JUST DID, PRESS RETURN AT THE END OF THE
LINE AS USUALs THENs PRESS RETURN AGAIN.

APTER ENTERING THE TEXTy T WILL|KARK THE
MESSAGE CONFIDENTIAL, DIRECT CARBON COPIES
70 WMS AND JZD, AND USE PRINT TO PROOF THE
MESSAGEs TO END TEXT ENTRY MODE, I'LL USE
SPACE-CR AT THE START OF A NEW LINE.

ACTION: CONF;CC WNS JZDIPRINT
CONF «

TO NEWP

CC JZD WMNS

HELLOy I AM SENDING YOU THIS MESSAGE TO
DEMONSTRATE THE MESSAGE—-SENDING PROCESS IN
THE APL*PLUS MAILBOX SYSTEM.

- -

. -

- -
MESSAGE« TO END TEXT ENTRY MODEy I'LL USE
SPACE--CR AT THE START OF A NEW LINE.

ACTION: NORE ]
I AM ADDING A FEW WORDS TO.THE TEXT WHICH
I FORGOT TO 'INCLUDE THE FIRST TIME AROUND.

ACTION: SEND

CONFe NOe« 1590 SENT 30 JAN 1975
TO

ACCEPT RECEIVED MESSAGES

1 MESSAGE PENDING

HRECEIVED
1535 1583
ACCEPT
2 MESSAGES ACCEPTED

12.05.00

| Sign on to the APL*PLUS Service.
ISpecLal announcement from STSCe
Your port; time, date; yagur sign—on namee.

To beginy, load your Company Mailbox
workspaces /
Request a preview of your pending maile.

PRINT lets you receive mail at the terminal.

Current date and time.

Privacy prompt when there's CONF maile.
N to print only NONCONF mail.

. Message number; when message was sente.

Sender's address codee

Your address codes

Type

The text of the message from WMS.
ALl NONCONF messages have been printed.

Find out who's whoe

Use PRINT again to read CONF mail.

Choose C this time for CONF mail.
Privacy level as designated by sender.

WMS and individuals in group NEWP were
carbon—copied on this messages
The text of the message from JZD.

|
| A1l CONF and NONCONF mail has been printeds

|

| SEND lets you prepare and send a messages
IDeslgnate main reciplents: the group NEWP.
Prompt tells you to begin message text.

| Type a line, then press RETURN to enter ite
| Continue entering texty; line by line,; until
| you've said all you have to say.

Press RETURN twice to leave a blank line
between paragraphse.

At end of this line press RETURN, type a
spacey then RETURN, to end text entrye.

Specify new actions or change old onese

The message is now printed at your terminal
before It is sente.

Address codes appear alphabeticallye.

This is the start of the message text. To
conserve space, nmot all of the text is
shown heree.

Action MORE lets you add message text.

What you type now 18 added to the text
already theree Add as many lines as you
likes Use SPACE-CR to end text entry.

Action SEND sends the messages

Message is flledy, ready to be received.

Ready for next messagee SPACE-CR to exit.

You've received mail but not accepted ite

A message has arrived; use PRINT to read it.

RECEIVED tells which messages you've reade

Incoming mail is saved after you've read it

1
I
|
I
I
|
|
|
|
|
I
|
|
|
I
I
I
|
|
|
|
|
|
|
|
|
|
|
|
I
i
| until you dispose of it by using ACCEPT.

Scientific Time Sharing Corporation

P017-0275

7316 Wisconsin Avenue, Bethesda, Maryland 20014 e (301) 657-8220
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that are used to control the placing
of cargo on ships. Via the hand-held
terminals; dispatchers can route
cargo in real fime.

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 promise, 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 and Kansas 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 the West
German Post Office reportedly has
estimated a need within Germany
01 350,000 terminals (60,000 for
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More than talk. Motorola’s RDX-1000 hand-held, two-wa y rf radio terminal .

interfaced to mainframe computers for real-time data communications uses i
inventory control, law enforcement, manufacturing, and other fields.

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 an 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-

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 difficult to do
because of the detailed applica-
tions," 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.”

Applications-oriented mail
system opens on Telenet

The Telenet network has become
the recipient of a sophisticated
electronic message 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

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 | thought it was outra-
geous,"” he explains, 'so the Gold-
man people told me to develop a
better system if | could do it." The

Data Communications/July 1979
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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.

Custom carriage. The significance
of the system, says Graham, is as
much in the applications design as
itis 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-
mer/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-

Electronic mail

Integration. The Global Electronic Mail system integrates timesharing-style
computing with message handling to produce a value-added, computer-based

electronic message system via Telenet's public packet network.

[ g -
s——rm | g | =
HARDO-COPY COMMUNICATING CRT PORTABLE TWX FAX (UNDER INTER-
PRINTER WORD PROCESSOR TERMINAL (DIRECT DEVELOPMENT) NATIONAL
DISTANCE TELEX
l DIALING) |
LOCAL CALL/TOLL FREE
300 TO 1.2K BIT/S
TELENET ITT/RCA/WUL/
COMSAT

WESTERN
UNION

4.8 KBIT/S

[=7]
VX TELEX MAILGRAM  INTER-
NATIONAL
TELEX
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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-
dled either via the Telenet or the
switched 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
the cash-management terminal
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developed by Graham.

Although the user community is
not yet flooded 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 numer-
ous occasions, based upon leaks
from his sources. Somehow, howev-
er, each occasion has always come
to naught. Most recently, the com-
pany was expected to announce

its subminute machine at a major
trade show. "'They never made it,"
says Anderson. "l 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

22

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 from Compression La-
boratories of Campbell, Calif., that
could change the lead enjoyed by
digital facsimile machines. The
small data compression firm has
developed 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 ditficult 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 Faxpak 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 centel
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 t
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,"” he
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 hat
introduced a ruggedized, self-en-
closed, solid-state, membrane-ty
keyboard that is likely to open ug
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 p:
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 for "2ssac2 Service Meeting
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Jannarsy 1%, 1379

Bolt Rerarsek and Nawman,
Cambridae, “Massachusetts

ARPA: L+, Col, Cuane Adams (Adams at ISI)

APPA: William E. Carlson (Carlson at ISTI)

ARPA: Vinton G, Cerf {Cerf at IST)

"BBN: J2rry D, Burchfi=l (Burchfi=l at BBYA)

BEBN: D=2bra P, Deutsch {(DDeu*sch at 33MW1) — AL
BBN: Douaglas ¥, Dodds Jr. (Dodds at BENRZ)

BBN: John F. ({(Jack) Haverty {JHaverty at BBVE)
BEN: Charles A, Khuen IIT (Khusn at BBN-TINEX)
BEN: Mar¥ 2, lavin (MLavin at EBN-TENEXE)

BEN: Charlot+t=2 I, ¥oosrs (Mpcers at BBU-TENIXT)
BBN: Thzodor2 H, Myer (Myer at 33NA)

BBN: Raymond S, Nickarson {(Nickerson at B3IN-TINEX)
BBN: Paul J. Sanrtos Jr. {Santcs 2t BBNE)

BRBN: T®ohert H, fThomas (BThormas at RBND)

BBN: Michael A, Wingfield (Y4ingfield at BAND)
CCA: Jnmanna 7, Sattlay (J7S a* CCR-TENEX)

Chd: Howard D. Wactlar [Wacktlar at CHI-)1E2R)
C.0.E.: James R. Pool (Pool at R3N)

DCA: Roh=2r+ MacNab (DCACODES 35 at T3 T)

DCEC? Edward Cain ()

DCEC: Warren Hawrvlko () &

DCEC: Har-y 2. Hzlm (Lvyons at IS57T)

ISI: Dan Cohen (Coh2n at TISIR)

ISI: Jorathan B. Post2l (Postel a%* ISIB)

MIT-AI: Patrick H. Winston [(PHY at MIT=-AT)
MIT-DMS: D, David Iabling (PDL 2t MIT-DMS)
MIT-DMS: Alhert Vezza (AV a+t MIT-DN3)

OFDA: Wavne Shivaley () K
Rand: P®Poh=2rt H, Anderson (Anderssn at RAND-INIC) ~° M
SRI: ¥2nneth L. Harr=anstien KLY af SRE-HKL)

SRI: Ronpald C., Kunzelman (¥unz=lman at SBI-XL)

D, NDelawares: David J. Farber {Farher at OFPICZ-1)
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Coming soon. After much internal
tugging, AT&T's new BON net is be-
ginning to fall in place, sources say.

Datn Cemmunications #September 1977
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One of the worst-kept secrets in
the data communications world is
that AT&T is planning a nationwide
digital data network cailed Bell Data
Network (BDN). While no one—
including top AT&T officials—
knows precisely what BDN will look
like when finally implemented,
enough information is leaking out
to be able 1o detail the major char-
acteristics of the network.

The comrnunications giant has
abandoned its eariier plans to ce-
sign the network around large main-
frarnes 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
common channel interoffice signal-
ing system (CCIS). The laiter is a
packet-switched network that
transmits signal control information
between ESS stations.

At customer sites, Beil is planning
to offer a means of interconnecting
the network via standard protocols.
Plans to design a proprietary AT&T

protocol for the network have been
abandoned. The custormner site
plans, however, remain a moving
target because they depend on the
latituce that the Federal Communi-
cations Commission will give AT&T.
The Bell System is said 1o be
preparing to file a tariff with the
FCC within six months, but a true
nationwide netwark 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 cities—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 instalied by
the end of 1978.
Victory. The BDN project has met
with much contention within AT&T
among various Bell System units,
and, more than anything, it rep-
resents a victory for AT&T's mar- .
keting operations unit in Morris-
town, N. J. Headed by former IBM
executive Archie J. McGill, now
AT&T's director of market manage-
ment and development, the Morris-

15
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town division directed the design
of BDN and it represents the
triumph of the marketing unit over
AT&T’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-
tion to a market-driven corpora-
tion.™

AT&T headquarters in New York
City had no comment on BDN.
Vendors contacted. Over the past
several months, AT&T has con-
tacted several computer and hard-
ware manufacturers with the idea
that their gear might be designed
into a nationwide digifal network
that would ofier a_proprictary

"AT& T-designed prolocol, At one
point, large-scale Honeywell main-
frames were said to have been un-
der consideration as network
switches.
switch—is a large capacity solid-
state switch that utilizes a common
contro! system and time-division
muitiplexing. Aithough originally
designed for voice comrmunications,
the switch has capacity large
enough to handle BDN. Computer
Comrnunications Inc. of Torrance,
Calif., has prepared a front-end
processor design for BON and that
company is considered to be the
front runner to make front ends for
the network.

Transmission specifications call
for a wide range of popular speeds,
although the offerings vould be no
rmatch for those of Satellite Busi-
ness Systemns. The Bell network
will be initiaily aimed at low volume
and small users, while SBS is direct-
ing its services at the high volume
data comrnunications 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 improvement over AT&T's
existing all-digital network, Data-
phone digital service. Like DODs,
BDN will not be an entirely new
‘network, but rather will consist
primarily of improvements in AT&T
network nodes,

16

BDN's customer site cquipment
has been the subject of spirited
debate within AT&T and is likely
to continue to be, even after the
network is publicly announced.
However, a source within AT&T
notes that a major issue has been
settied in that the network will be
easily interfaceable with most non-
AT&T terminals, including IBM ter-
rinals. The source added, though,
that AT&T will probably stop short
of an outright adoption of the X.25
standard protocol as BDN'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 termi-
nal equipment would be the best
way to go with the network,
Customer centrollers. Neverthe-
less, AT&T has not given up cn the
idea of supplying its own customer
site controllers. Several months
ago, AT&T rarketing director Rog-
er Moody said the Bel| System
would supply a customer site con-
trolier for future "“communications
processing'’ applications, and he
mentioned the Dimension PBX
specifically. At the time, Moody
noted that the Dimension was ca-
pabie of interfacing with 2 va]

of Gffice data terminais. In addition,
‘Teporls continue to filler out of
AT&T that the firm is preparing
another customer site controller
designed around Digital Equipment
Corp.'s LSI-11 microcomputer.

There is good reason for indeci-
sion on the customer site controller
issue —the FCC. The Commission
is currently in the midst of its Com-
puter Inquiry Il, which will define
the line of demarcation between
data comrmunications and data
processing.

An FCC decision negative to
AT&T 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. Cne of the field's great
pioneers died last month at his
Connecticut home not too long
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Fournizar. Coward Kleinschmidt,
inventor of the Teletype, with his
multiplex printer and type printer,

after his 101st birthday, and it
would be an understaternent to say
that the pioneer, Edward E.
Kleinschmidt, had a rich and full life.

Kleinschmidt's imagination was
such that he might best be
described as an obsessive inventor.
His masterpiece was the Teletype
transmitier-receiver, and miltions
oi then were made, On the side,
Kleinschmidt invented toys, the
automatic fishing reel used by sport
fishermen, and the high-speed tick-
er tape transmitter used for follow-
ing the stock market.

Born in Bremen, Germany,
Kleinschmidt came to the U.S.
when he was nine, and by the time
he was 16 he was peddling his first
invention, a battery-powered pin-
wheel. Unfortunately, that flopped
when its acid batteries proved
leaky. Self-eductited, he went back
to the liorary to learn more about
electricity.

An early interest in telegraphy
led him, in 1902, to invent a facsim-
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 1920, but of the $31.5
million AT&T paid for the company,
Kleinschmidt got just $150,000.
President's Plane, He subsequent-
ly left Teletype and formed
Kleinschmidt Laboratories in 1931,

Data Ccmtr'numcnh-jns/Sz‘:mr‘rnl-.nr 1977
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continuing his work in electronic
communications. In 1948, the U.S.
‘army Signal Corps accepted his
100-word-per-minute printer as a
'standard device for use in combatl
conditions, and the unit worked
\well enough to be included as part
'of the communications equipment
aboard the President's Air Force
One.

Kleinschmidt Laboratories was
acquired by SCM Corp. in 1956,
and Kleinschmidt, then 80, retired
again—and again he continued to
invent. In 1966, SCM introduced

commercial truck fiects.

A soft-spoken man, he was none-
theless considered a difficult task-
master by those who failed to move
projects fast enough for him. He
also had a healthy dislike for resting
on his laurels. His workshop is said
to have centained nothing.of his
past achievements—only a com-
plete set of tools for the project
currently at hand.

Experimenial fax net

handlics NASA teleconiereacing
Y

For the past two years, teleconfer-
encing has been a major applica-
tion of an experimental switched
55-terminal facsimile network op-

erated by NASA and supported by
terrestrial circuits. Through remote
stations equipped with voice-ac-
tuated microphones and facsimile

HASA facsimiie test
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Money-saving network. The chart illustrates that, at 2,000 pages a month,
private-line fast fax in broadcast mode is cheapest, followed by private-ling
fast fax, fast fax on FTS, slow fax on private lines and, at top, slow fax on FTS.

Data Communications 7 September 1977

equipment, the network has en-
abled some attendees to partici-
pate without having to travel to the
meeting place. NASA has surnmar-
ized the results of this teleconfer-
encing project in a report.

Two difierent facsimile systems
were used in the teleconferencing
demonstration: one employed Rapi-
fax terminals that scan, transmit,
and print a page of texl in 40 sec-
onds to one minute, while the other
consisted of Magnafax eguipment
that processes a page in 4 to 6
minutes. The Rapifax machines
operate in broadcast, as weli 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
total of 687 meetings, included an
estimate that teleconferencing had
avoided travel costs amounting 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 terminals, using
FTS (lederal telecommiunications
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 83 cents. Including
the paper, ink, and labor costs, this
average cost/page figure increased
to about $1.10. Assuming half of
the received pages were broadcast,
and half of the transmitted pages
were sent to unattended terminals,
the average.cost decreased to 71
cents/page.

Satnet brings
costs to earth

An experimental program, being
conducted by the Departrnent of
Defense Advanced Research Pro-
ject Agency (ARPA), linking the
U.S. and Europe in a satellite pack-
et-switched network, may be a
prototype of future international
data communications nets.
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The prograrn, labeled Satnet
(satellite network), links salellite
earth stations in West Virginia, Eng-
land, and Sweden 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 multi-access,
single-channel configuration con-
serves satellite transponder use,
siashes transmission costs, and is
ideal for teleconferencing, its use
may make it easier for developing
countries to implement an interna-
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
consuiting firm participating in the
ARPA program, "it would save the
enormous cost of buying many
dedicated point-to-point channels

LA e R L S N S,

Southern Pacific Communications (SPC) and Tymnet ha
to interconnect their facilities with tho new Canadi

that is necessary today to have an
effective international data link."
Cne channel. In a conventionai
satellile communications network,
each station is assigned a separate
up-link frequency, or channal, for
transmussion and the satellite res-
ponds on another separate down-
link channel. Satnet's muiti-access
network, on the other hand, em-
ploys anly one frequency for al!
participants and uses a combina-
tion of packet-switching architec-
ture and an earth station satellite
information message protocal
(SIMP) minicomputer, which stores
a packet comimunication until the
channel has sufficient bit space
available to transmit it. When the
packet space is available, the SIMP
rninicomputer lurns the earth sta-
tion transmitter on and the packet
is sent to the satellite.

LD T T T ey

ve agreed tentatively
a

dian-Pacific (CNCP) Info-8witeh natwarl Scrvice 5 expecied o oegin
before the end of the year. Initially, U.S. customers will be connected with the
Canadian carrier's Info-Exchange and Info-Call services. The former 1s &
digital, circuit-switched, private-ine network: the latter provides limited
(node-to-node) packet switching. Access to Infogram, CNCP's fully pack-
etized network, is planned later. One of the first users of the new combine is
expected to be the Ford Motor Co., which plans to transmit facsimile
messages at 9.6 kbits/s among eight terminals in the U.S. and Canada.

Data may follow a simpler voice route if a large timesharing vendor

implements the proposal of TOX Systems of Vienna, Va. TDX has proposed
the installation of its microprocessor switches, claiming they will reduce
the number of phone lines needed by dial-up terminais, since the switch
will automatically route the connecting terminal 1o its proper modem at the
host site. At present, separate lines are needed for terminals operating above
300 bit/s. This represents a riew application fcr these switches, which

previously have been used mostly for voice operations.

After getting off to a fast start in 1he early 1970s, sales of independently

supplied modems are beginning to slow in their penetration of the
growing telephone interconnection market in New York State. Independent
manufacturers now have about 37 percent of the modem market in MNew
York, according to a 1977 update of a 1975 study on interconnection by the
New York State Public Service Commission. However, the report, which is
based on figures supplied by New York Telephone Co., indicates that the
situation hasn't been all bad either for Bell's datasets, whose growth has
increased by 26 percent. Thus, while the independents arz solidly in the
. market, users will continue to have a choice of modem venaors, ranging from
| a host of independent suppiiers to Bell itself. "It can be seen." siates the

report, “that the growth of interconnection has stabilized in all service

Categories, with the rate of growth declining siightly."’
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On the receive end, the SIMP
minicomputer reads ali the satellite-
transmitted packet headers, which
contain 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
same time, full network teleconfer-
encing is only a matter of manipu-
lating the header address codes
toincluce all the stations,

~ "“Teleconferencing is one of the
key applications of Satnet." 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 same
time."'

The SIMP minicomputer is a Hon-
eywell 316 with a 32K word mem-
ory, which is tied directly to the
earth station. A unique aspect of
the SIMP minicomputer is that it
can be accessed with low-speed
land lines. The SIMP minicomputer
multiplexes the input data and
passes it on at 50 koit/s 10 the
earth station, which then transmits
it at 64 kbit/s. This, according to
Kahn, makes the speed of the land-
lines far less important thar 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
maximize the usage of the satellite’s
single channel, but the most recent
candidate —contention priority
oriented demand assignment (CPO-
DA)—seems to be favored by the
scientists.

“"The CPODA protocol will get
us very close to the theoretical
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 capability that allows the user
to assign a degree of urgency and
a time window for his transmission.
It, for example, a message were
originated in Europe, but could
arrive in the U.S. anytime within
the following 48 hours, it would be
stored in the SIMP minicomputer
to await a reserved transmission
time, selected by the SIMP mini-

Datr Communications  Copror e 1077
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computer on the basic of least sat-
ellite traffic. This arrangement,
Kahn says, could lcad tc a Hexible
pricing structure, with users who
are willing to take slower service
paying less than those demanding
faster communications. ,
While the technology aspects of
the satellite network look “extreme-
ly encouraging,”' notes Kahn, adop-

tion of the concept by the 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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Highly versatile data line ronitor and interactive sim-
ulator. Not only isolates hardware problems but perforrms
software debugging as well. A microcornputer heart and
software crientation virtually eliminate cbsolescence.
Extrernely easy to use bacause Pacer is keyboard con-
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provides traffic analysis measurements. Includes the
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Switt prepares
on-tine 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 geiting ready Lo 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. 4

Many of the problems that de-
layed the activation of Swiit for
almost a year (DATA CoMMUNICA-
TIONS, May 1977, pp. 12-14) 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.E. bank member of Swift
said the Swift officials are con-
difficulty handling its mora than
500 member banks.

However, the Swilt interface de-
vice (SID) represents a diffarent
story. The status of the terminal
module 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 tims,
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 computer-
based terminals (CBT).

IBM, Univac's Varian Data Ma-
chines, Arbat Systems Ltd., and
NCR were all actively marketing
interface equipment that is func-
tionally the same as a SID.

Laurence E. Wadman Jr., a
Chase Manhattan Bank vice presi-
dent and a U.S. director 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-
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out Swift, beginning in October.

Meanwhile, Swift has filed a pro-
est with the European Economic
Community Gver ralc increases
ordered by CEPT, the consortium
of European government monope-
liss that controls the various Euro-
pean national postal. telegraph and
telephone agencies called PTTs.
The PTTs unexpectedly jumped
the rates they charge Swift custom-
ers and the network is officially
protesting the increases. In its com-
plaint against the PTT consartium,
Swift has charged unfair predatory
taritl-fixing practices.

There are some fears that the
PTTs' pricing actions could trigger
others to seek incrzases. In a report

n "“New Trends in i .terna'lonal
Telecommuncal cns'' prepared
by the Center for Communications
Management Inc. of Ramsey, N.J.,
the issue is raised.

“One should not get the impres-
sion that it is only the European
PTTs who are secking to impose
these punitive tariffs,” the report
states. “The U.S. inlernationai re-
cord carriers are hot on their heels.

“They are also proposing velume
tarification for Swift, based on pub-
lic Telex rates. But unlike CEPT,
they are suggesting not 10-15 per-
cent of the public Telex 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:
where is it going?

Does electronic and computer mail
have a viable near-term future or
is it just a fleeting gimmick? With
the thought of obtaining ar. answer
to that question, a telephone call
was placed frormn New York City to
Menlo Park, Calif., to Raymond R.
Panko, who prepared an exhaustive
report on ""The Outlook for Com-
puter Mail’’ for SRI International.
“Mr. Panko is in London,”" said
his secretary at the technology
esearch crganization, “out I'll just
put the message over the Arpanet
system for him. He checks his elec-
tronic mailbox a couple of times a
week no matter where he is."

Data Communications /Sentember 1977
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Data General. A laCarte.

Now, you can order our DASHER™ terminals, even if
you don’t own a Data General computer system. Both our fast
impact pnnter and our user-oriented video display are inter{ace-
compatible with any standard computer svstem.

60 or 30 cps versions of the DASHER printer, with a stan-

dard typewniter keyboard, u/l case, 132 columns.

DASHER display features a 1920 character screen, u/l case,

detached keyboard, programmable function keys, and a monitor
that tilts and swivels.

FFor more details m“ your Data General sales office or nearest
independent supplier of Data General terminals. Or write. Even
a bit of Data General in your computer system is belter than none.

DASHER w a raderrack of Dt Cormerad Conpur st

&» Data General

1t5 smart business.

Diata General, Wetbara, MA 01581, (617 4648911, Dais General (Canada) Lid, On
Diata Ceneral Eurape, 15 Ruoe Le Suzur, Parn 75116, France Data Genecal Australia, Melbourne (D])BE ol
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We eliminated A
the modem eliminator
and the modem ...

up {o 250 feet with
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E:.:H EE\ We've combined low capacitance
[*;i:g G h TN TR AT cable, twisted and shielded it
Ml A\_i 1224 and created proven EIA cable in
i a0 -

TSy Geen 290 feet. .. that used to be
Ef 2 ! 2‘ o limited to only 50°. This unique
7 [ =) cable is now used nationwide,
expanding Tech Control, simplifying
floor-to-floor instatiations.

“t“‘\ﬁ i3 /»\ Write, phone today tur all the facls.
E:&,ﬁ* i ‘5’] $1850 plus 75¢ a foot
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' Quality cable and fast
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COMPANY
P.0. Bex 622, Ridgefield, CT 06877 « 203/438-9023
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D Wiith Air Land Systems Interface your choice of Printer
best suited for your application: Air Land Syslems
Interface adapts Printers to most computers LINE
PROTOCOL.

Cost effective

Proven reliabiiity*

Emulates most Line Protocols (SYNC & ASYNC):
3270, 2780, 3780, 2740, PARS, DCT 1000, VIP 7700,

BUPROUGHS
Over 2,000 in use.

AIR LAND SYSTEMS COMPANY
2820 DORR AVENUE | FAIRFAX, VIRGINIA 22030

For further information write or call 703-573-1100.
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Eliminate your modem
foranly $544.00

§ T A TN BT ey

® Full Duplex Synchronous
Operation

¢ Complete EIA-RS232C
Interface; EIA/188
Signaling

Pl "(_“ © Synchronous or Asynchro-
Q nous Bata Rates Up 1o

'1
| -
NODIEN 1 : 19.2K BPS
i ® Loop Back Switches and

T e i s vee i L

g Complete Status Display

A Nodem™ 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 (includmg the complete handshaking sequence); but at a MUCH
LOWER COST!

If you are currently using modems to access terminals located a limited
distance away simply because the terminals need a modem equivalent inter-
face; a Nodem™ modem eliminator can save you money!

Transmission distance typically in excess of 1 mile at 19, 2K BPS.
Greater distances at lower spreds.
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MNewsfront

Without intending to, Panko's
cE'(:relary answered the question,
indeed, evidence is build; ng that
electronic and computer mail is
catching on, although some troub-
ling questions abcut the issue are
surfacing, too.

“Many lrends may be converg-
ing " writes Panko in his report,

“and these could spur the evoluticn
of computer mail. But, to i kaep
things in perspective, it must be
borne in mind that all cormputer
mail's prospects are hi ghly specu-
lative. Business and government
users have yet o really probe the
adequacy of current design notions,
and near-term developments are
simply impossible to predict.”
Running the gamut. Users are be-
ginning to experiment with their
own electronic mail systems and
as they do, it is becoming eviden
that various users are approacﬁ.ng
the concept from vastly different
directicns —the technologies run
the gamut from packet switching
to communicating word processing.

Money talks, too. And when it
does in the context of electronic
mall, it says that costs are bacom-
ing competitive with other more
traditional ways of sending mes-
sages. “"Many corporations,’" writcs
Panko, "have found that they could
communicate across the nation
more economically by writing on
and readmg acommon file ac-
cessed via a timesharing network
than by using Telex or TWX."'

Citibank in New York has several
minicomputer-based word process-
ing workstations interconnected
and, although a bank spokesman
calls the system *“‘very experimen-
tal,” he says the bank is “definitely
committed” to moving ahead with
the effort.

Robert B. White, an executive
vice president responsible for im-
plementing the systems at the
bank, has described the versatility
of the system. Like many other
electronic mail configurations, the
Citibank workstation has a key-
board CRT and hard copy printer
as key workstation 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

Dita Communications *Septemie: 1977
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Deceiving look. IBM’s System 6, with
its 6640 Document FPrinter,
performs electronic mail chores.

on the CRT. Messages can be com-
municated at 1.2 kbit/s over a dial-
up voice network and, when
needed, printed out on-line at the
workstation. Plans call for the Citi-
bank system to have a Basic pro-
gramming capabiiity.

Citibank is also connected with
the packet-switched Hermes mes-
sage systern, which is partially
sponsored by the Denartment of
Defense Advanced Research Pro-
jects Agency (ARPA). Designed
by Bolt Beranek and Newman
(BBN) Inc. of Cambridge, Mass.,
and offered through Telenet's pub
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
of BBN's contact with Citibank is
on-line. I've been using Hermes at
BEBN for three years now and | take
it for granted. I recently wrote a 65-
page report with five other people
and we never talked 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 “‘cleans 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-
based CRT, although he notes that
the system can use most popular
terminals. BBN designed the elec-
tronic mail system around a Digital

[
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be developing electronic maii gear
based on existing equipment.

Xerox's strength in the digital
facsimile and telecopier market
makes a Ioglcal encore in the elec-
tronic mail area a possibility.

While IBM has not heavily pro-
moted its efforts in the elecironic
mail field, the firm's 6640 document
printer, an offering within the Office
Product Division's System 6 prod-
uct line, definitely looks like elec-
tronic mail equipment. The 6640
can communicate with computers
and with other 6640s over voice-
arade phone lines. Al the other
end, output is printed at rates up
to 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 prctotype systems of today
will look like the systems of tomor-
row that will be cfiered by vendors
in the marketplace.

“It's primarily a cost thing,"" says
Anderson, who recently made a
survey of electronic mail trends.
“The right economics are there
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 transter
system that connects five scatiered
IBM facilities in the U.S. One of the
locations is IBM's Office Products
Division in Franklin Lakes, N.J., and
much key equipment involved in

pewsfront
Equipment Corp. PDP-10. the system is made by that division.

,ﬂz‘ Many data processing vendors The workhorse gear is the IBM

i ‘4?'.-‘]7 N are working on clectronic mail communicating mag card type-

L 4 “ systems, but their efforts appear  writer, models of which are tied
s to be following a crazy quilt pattern  together with a support program
T A with various vendors approaching called Version Il of the Communi-

| \5 E the problem from vastly different cations contfol application pro-

‘l)‘ equipment perspectives. gram/7. Data is transmitted over
PN - bt Telenet and Tymnet, forinstance,  voice-grade lines to its destination
S are developing and refining elec- 1o an IBM System/7 small comput-
n I ot ot tronic mail systems baced on their er. “The primary objective of the

e i existing packet-switching technol- electronic document transfer net-
-~ ogies, while large equipment manu-  work.” says an IBM official of the
} E_'" facturers, such as IBM, Xerox, and gear, “is to substantially decrease
| 5. us b v Digital Equipment are thought to the distribution time of internal cor-

respondence.”

Piggybacking. That description by
IBM, of course, sounds like a defi-
nition of electronic mail. And so
indecd, 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 Decscopes
and word processing gear manu-
factured by the firm. Scme 200
DEC users, who will be able to key
into the system from any terminal
in the system will be on-fine inmclflv
The syst{,m 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
NOOE

. & AL

MESSAGE NCDE

MAYNARD

WJRD PROCESSING
TERMINALS

ELECTRONIC MAIL
CRT TERMINALS
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The Yankee Group's Anderson
says there is “enorimous inlerest”
in electronic mail by users, who,
he finds, appear 10 be confused by
the wide range of offerings that are
beginning to surface. With the
thought of establishing a user-
oriented information clearing house
on electronic mail, the Yankee
Group has been instrumental in the

establishment of the U.S. Electronic
Mail Association, a user-oricnted
group that wiit exchange informa-
tion and experiences.

The whcle problem of lack of
user awareness was underscored
nol so long ago when managers of
a Canadian timesharing network
saw a national postal strike as their
golden opportunity to market its
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Not when you can lease it from RCA.

An RCA lease and service price, forexample, means
maintenance by data communications specialistsin 175 cities.

It means you're never ataloss for service. lt means RCA
expertise is always at yourfingertips. .

What's more, RCA has eight warehouse locations coast to
coast. And that means prompt delivery, and reliable instaliation

and maintenance.

You might say, leasing from RCA makes owning obsolete.
So, whatever your terminal needs are, GE TermiNet* 30 printe rs,

Extel** equipment oracompletelin
look to RCA before you lease.
RCA wants you to know that

while leasing is more advantageous ,f'"

than owning, not all leases are
created equal.

For fuil details and rates, call

or write: RCA Service Company,

e of Teletype*** terminals,
= oy

.-';:-';_.; sdn 008
=L g

X 2
/ g Fi W
b B

A Division of RCA. Data Services,

-Bldg. 204-2, Cherry Hill Offices, N\ w= 2 Services

Camden, N.J. 08101, Phone: (609) Y

779-41 29 " Hegistered trademark of General Electric Company,
** Registered trademark of Exiel Corp. "** Registered trademark of Teletype Corp.

26 ' CIKCLE 26 ON READER

SERVICE CARD

electronic mail service. The firm
promoted its service hezvily and
sat back and waited for the orders
to come in. There was one re-
sponse: From a woman who
wanted to deliver a package to her
son.

ates dron
in BOS tariff

AT&T has filed yet another tariff
for its Dataphone digital service
(DDS), and the tariff will become
effective Oct, 23 if there are no
objections. The proposed milcage
rates, in most 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 $600.24 under the proposed
ncw rates. Cther costs compare
as follows: at a tranamission 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, $1,141.92
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, Custorers 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 utilize a Type 2 DAL, con-
sisting of a baseband and T1 carrier
sections. The latter charges were
increased considerably. For exam-
ple, a Type 1 DAL operated at 2.4
kbit/s would cost $99 a month
under the proposed tariff versus
the current $56.95 charge. Charges
for a 2.4 kbit/s DSU would rise
from $15.45 to $22 a month, while
the hub office termination charge
would increase from $20.60 to $65.

Data Communicatiors Sortermopr 1677
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COMPOSE SUBSYSTEM REFERENCE

INTRCDUCTION

The AUGMENT Compose subsystem provides the capability tc output
documents stored in AUGMENT files on publication-quality devices such
as phctocomposition uritse laser printerse ard Computer Cutput
Microform (COM) recorderse It also provides facilities for proofing
and verifying the page makeup prior tc final publicatiore The cesign
of Compose is modulare allowing easy adaptation to many types of
output devicese.

USING COMPOSE

Typical Steps To Use Composce

In order to publish a document using AUGMENT*s COVMPOSE subsystems
the document must be in an AUCGMENT filee The Base subsystem of
AUGMENT contains commands for dinserting and editinc text in AUGMENT
files.

The format of the published dccument is ccntrolled by **Output

DR EF IR L L P LA LS R R L TR L AR e S T R
such aspects of document format as marginss indentationss spacing
tetween Lines and paragraphss running heacers and focterss and so
oche The *‘*Qutput Frocessor User's Guide'® describes the usace and
effects of each of the available directivese The cirectives for
cocument publishing through CCMPCSE are essentially the same as
those for printing on workstation printerses Line printersy or
terminalse The main difference is that when you use COMPOSEs the
**photocomposition measure*' (z value accurate toc cne thousancth of
an inch) will be used for the directive vaelues if prcvidede This
allows the accurate positioning which is reeded fcr nmost
publication taskse

Wwhen you have a document prepared with the desired fcrmat
cirectivesy the next step is tc use the Compose subsystem Layout
command to produce a **layout file®%s A layout file is a special
type of files not readable throuch normal AUGMENT cr Exec cowrmandsye
which contains an encodec representation ¢f each page of the
cocument. The Llayocut file specifies fontse character sizesys
Linework datas and exact location on the page for each textual or
graphical entity on each page.

At this points you should use one of the Compose facilities for

s¥apindoo ihenRags, - arouts 19 ngtavout fiteracfteFeroupdtt find

appearance of the document can be improvece Compose provides two
ways of doing this:

The Compose subsystem Froof facility recuires the use of a
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Genisco G-=1000 or Tektronix 4014 high-resoluticr cisplay. Such
a terminal is typically correctecd to the *‘*prirter*® connection
on an AUGMENT display terminale Text and graphics are portrayed
on the high-resolution display in their correct relative
positionsy one full page at a time. Compose proofing commands
R R IR R DR R n D SEERY L EAET PR R 12008 RiSrent
udy to review the fcrmat of a documentsy and will generally be

g?u of ngce in publishing applications of any

The Describe facility produces a *‘*description®* cf the page
Layout of any or all of the pages in a layout filee The
description is typically printed on an crdinary alphanumeric
printere 1t aoives the full detafls of the fontss character
sizess and page coordinates of each Lire of texty all prirted
out in text forme This infcrmation is more exact than the Proof
displays and should be examined in any case where details cf
positioning are criticals or to verify font usage if you are
unsure of the effects of the font directives in tke documente.
Alsoe this capability allows AUGMENT users not equipped with
display units suitable for Proof to carry out cccasional
publishing of srall to medium sized cocumentse.

when a satisfactory lLayout file has been produced for the document,
the Compose subsystem Translate command is used tc create the file
that will be input to the photocompositior unite laser printer or
COM recorders COMPOSE will determine the correct format file
format to use for the cutput unit specified in the user®*s prcfile
or in the Layout commande and the appropriate data fcr input to
that unit will be placed in a translation files This file car then

1;sansfgrrccdtﬂagagtggt¥ggeggit by appropriate means (usually by
The next three sections of this document explain the layouts
reviews and translation steps in more detzile.

Making the Layout File =-- The Layout Command

ALL the publishing functions cf Compose wcrk on Layout files. The
Layout command makes a layout file from ar AUGMENT file or part of
a filee The full syntax of the Layout command is:

Layocut L[(using view) VIEWSPECS] STRUCTURE (to)
File (to be named)/Appenc (to file) CONTENT LAYCUTDEVICE/CK

Certain format defaults are based on the viewspecs ir the current
file windowe If the optional viewspecs are provided in the Layout
commands they will be used insteade Explicit directives within the
STRUCTURE wilLl override corresponding viewspecss regéerdless cf
their sourcee.
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If **File'" is specifiede a new file (or new version) is created.
Specifying an existing version of an existing file is an errcry
even if that version is deleted (but not expunged)e If **Append*?
is specified and there is not an existing undeletec file with the
specified namesy an errcr is ircicateds "“Append®*® mey not work for
some device types3 ask before using ite.

The layout is produced to fit the capabilities of & particular
output devicee For LAYOUTDEVICEs typing <0K> selects the default
device from your profile. Cive the commard word "Cevice"™ to
override the profile and specify the devicee.

LAYOUTDEVICE = Cevice DEVICE (model) MCDEL (at verdor) VENCOR

n 4 i a &
EOLaBhYtCEath® fRYIceS, CHECE ERY JUPROGECY Bl e duopiabie as
specify for MODEL a command wcrd for the model of thet deviceos If

hat device d mpgel are su ted at mqore than_c endor ou
ﬁave to spec??y dRQCh one ?nggne co;mang Eorg UENESRE s

The choices available are controlled by the *"*irdex file''.
Normally the index file will be a system file supplied with
AUGMENTe. In some special customer installationse the index file
may be under the control of lLocal systems manacers or individual
userse This is discussed under *‘*Conficuring Compose for
Special Installations**.

**Messages have been entered ir Log®'? is cisplayec at command
completion if a directive speéecified a type face or size whick is
not available on the devicee The messages will tell what was used
insteade These messages are placed in the file namec
NOTIFICATIONS=IDENT (where IDENT stands fcr the user®s ident) in
the Login directorye.

Reviewing the Layout File =-- The Describe anc Proof Ccmnrands
Cescribing a Layout

The Describe command in Compose generates a cdescription of a
Layout file in a special format which tells exactly where each

i oos hcBl e BRND LAVEuE Mot ol nN 2 Y 00t FER2OTERAME univke
Y84 E3R BVt iR YERF eRS BY SR BTV ERL AR 1 Lot A% ReD e
description should be printeds The syrtax of the Describe
command is:

Describe Layout (from Layout file named) CONTEAT (on)
OK/DEVICETYPE (specificationsi) OK/CEVICESPECS

Choices for DEVICETYPE are: Workstaticn (printer)s Terminele,
Lineprinters or Files. Typing <0K> at this point selects the
device specifiec by the Ease profilLe feature *‘printe default®**,

Paue &
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Cevice type Weorkstation (printer) creates a workstatior
printer file in the Base profile specified directory for
workstation printer filese

Cevice type Lineprinter creates a Line printer file in the
Fase profile specified Line printer directory &nd it is
automatically printed by the Line printer despcolere.

Cevice type Terminal causes the description to be printed
immediately on the terminale which may be a display or
typewriter type terminale.

Cevice type File creates a secguential file containing the
description text.

Available DEVICESPECS for each DEVICETYPE are Listed belows The
meaning of Beagin and End in the Describe commanc 1is different
frorm that in the Base Frint command; this is explained belcwe
ALL other DEVICESPECS have the same interpretation as in the
Base Print commandes For all CEVICESPECS that ycu do not
specifys you will get the default indicated in parenthesese.

Workstation (printer): Begin (1)s Copies (1)9 End (the end)ds
Fold (cdon*'t hold)y Priority (normal)e GQueue (nc)e Wait (no)d

Lineprinter: Eegin (1)s Copies (1)s End (the erd)

¢rm1na :.Beg
s W

L n (*)o Enc (the enc)s Formfeed (simulate with
inefeeds) 1t Inag)

5
a
File (to be namec): Begin (1)e End (the end)

The meaning of Gegir anc Erc specifications in the Descrite
command is slightly cifferent from that in the Base Print
commands this is explained belowe ALl other DEVICESPECS have
the same interpretation as in the Base Print commende.

Begin (on page) CONTENT: The description will teoin with the
pave that you specify fcr CONTENTe AUGMENT calculates where
to start the description by assuming the first page in the
layout file is page 1 (regarcless of the pace rumbers ir the
photocomposed document or the number of pages in the printed
description)s counting until it reaches the page you
specifiedes The description begins with that pages.

End (on page) CONTENT: The description will enc on the page
that you specify for CONTENTe AUGFMENT calculates where to
stop the description by assuming the first page in the Layout
file is page 1 (regardless of the page numbers in the
photocomposecd document or the number of pages in the printed
cescription)s counting until it reaches the pace you
specified. It stops generatina a description when that page
ENdS e
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Proofing a Layout

The Proof command in Compose interprets the layout file you
specify and displays a visual reproduction of the pages of the
Layout file on a graphics cisplay (usually attached to an
AUGMENT workstation)e This visual reproduction shows
paginations Line breakagey the vertical placemerts and the

Fegsitieation oluthe tdne SRathseRoeRs e ‘FRECFIBES 1Nt 'dPRELRT NG
in the Line cannot be fully displayed)es The syntax is:

Proof Layout (file namec) CONTENT OK
The first page c¢f the Layout file is displayed automatically as
part of the Proof commande

If no extension is suppliec with the Layout file rames «LAYOUT
will be assumeds.

Typing <CTRL=-0> on the workstation keyboard durinc page image
creation causes paoe display creation to halte The command
prompt will be displayed anc the user may give any Compose
command desireds.

After the Proof command is civeny the followinc ccmmands may be
usec to display other pacges ir the Layocut file in any ordere

Back (one page) OK
Displays the paae preceding the one currertly displayede.
Next (page) 0K

Cisplays the page following the cne currently displayede
Skip (to) tackward (number of pages) CONTENT OK

The Skip (to) Backward command ir Compose displays the
page that is a specified number cf pages clcser to the
beginning of the laycut files counting from the current

pagee.
Skip (to) First (page) CK

The Skip (to) First command in Ccmpose causes the first
page of the current layout file to be displayed.

Skip (to) Forward (number of pages) CONTENT CK
The Skip (to) Forward cormand in Compose cisplays the page

that is a specified number of paces closer to the end of
the Layout files counting from the currert pagee.

Page 5
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Skip (to) Last (page) OK

The Skip (to) Last command in Corpose causes the last page
of the current Layout file to be displayed.

Skip (to) Page CONTENT CK

The Skip (to) Face command in Corpose causes the pace you
specify to be displayeds The first page in the laycut
file is consicdered to be page 14 whether or not it bears
the number 1.

1f the graphics display has an attachec printers the Print
command may be used to print all pages when displeyeds or to
print specific cnes oncee. The profile feature "printer delay
seconds®™ should be correctly set before using Prirte Here are
the forms of the Print command:

Print Every (page automatically) CK

The attached printer will print the pages currently
displayed by Proof every time you change the page
displayede

Frint None (automatically) OK

Undoes the effect of the Print Every (pace zsutomatically)
commandes It dces not prevent you from using the Print
Rest or Print Pages ccmmands or the "print" button cn your
graphics cdisplay devicee.

Print Rest (cf pages) OK

The current page is printed; then each succeeding pace in
the Layout file is displayed and printed cne after
anothers until the enc of the Layout file is reached. May
be cancelled at any time by typirg <CTRL=C>.

Pages: Print Pages (from) CONTENT (through) CCNTENT OK

Beginning with the first page numsber specifiedes each page
in the Layout file is displayed and printed automaticallys
one after anothers until the seccnd page nurber you
specify has been displayed and printeds May be cancelled
at any time by typing <CTRL=C>.

Befecre using Prcof the first times the Compose prcfile features
"oroofs display devices type"™ and "procfe display devicee setup"
should be verified as beinc correct for the graphics display
conficguration.
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Translating the Layout File == The Translate Command

In generals each type of phototypesettters CCM recorcers and laser
printer has a unigue format for input datae. Furthernrores different
machines of the same model belecnging to c¢ifferent users or service
bureaus (*‘*vendors®*?') usually have differert type sizes and styles
availablees The Compose subsystem Translate commanc takes one or
more Layout files and producess an input file acceptable to a
particular devices modely and vendcr/user. The gereral syntax of
the two main forms of the Translate commancd is?

Translate Layout (file named) CONTENT (for) OQUTPUTDEST
(specifications:) OK/DEVICESPECS

This translates one Laycut filee

Translate Multiple (layout files = <OK><0K> after Last) CONTENT
eee CONTENT OK (for) OUTPUTLEST (specifications:) OK/DEVICESPECS

This translates all Llaycut files as though all the pages were
in a single Llayout tile.

Avajilable OUTPUTDEST command words are:

. Vendor

Use Vendor tc incicate that the file should te translated for
an offline photocomposition device (that iss ore not directly
connected to the computer on which yocu are usirg AUGMEAT).
The syntax is:

Translate Layout (file named) CONTENT (for) Vendor File
(to be named)/Append (to file) CCATENT (specifications?)
OK/DEVICESPECS

Translate Multiple (layout files = <OK><CK> after last)
CONTENT (for) Vender File (to be named)/fppend (to file)
CONTENT (specifications:) OK/DEVICESPECS

Avajlable DEVICESPECS fcr destination Vendor are listed
belowe For all CEVICESFECS you do not specifys you will get
the defaults indicated in parenthesese

Begin (on page) CONTENT (page 1)

The transtation will begin with the page specified for
CONTENTe AUGMENT calculates where to start the
transtation by assuming the first page ir the first
layout file is pacge 1 (regardless of the page numbers
in the photocomposed document)e then courting until it
reaches the pace sgpecified.

End (on page) CONTENT (last pace)
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The translation will end at the end of the page you
specifye AUGMENT calculates where to stcp the
translation by assuming the first page ir the Laycut
file is page 1 (regardless of the pace numbers in the
photocomposed document)s then countinc urtil it reaches
the page specifiec.

The default extension fer the translated file is «TRANS.

**Translation Processcr In Progress'' is displeyed wher the
translation begins successfully. When translation is
completey the message *‘*Finished - nc notifications Logged®?
will normally appeares The message *“*Messages have been
entered in lLog®*? is displayed instead if the layout file
included some typographic specification not aveilable cn the
devicee The messages will tell what was usec insteade These
messages are placec in the file namec NOTIFICATIONS-IDENMNT
(where I0ENT stands for the user®s ident) in the Login
directorye. This should happen only if the file contairing
font data for the device has been changed since the Llayout
file was createds If this message cccurs unexgectedly,
contact TYMSKFAREs the vendcore or whoever mainteins the
interface to that devicees for inforrmation and advice.

Rasterprintery Workstatione Terminal

The current version of AUGMENT does not support these cutput
destinationse They will be supported in a future release of
AUGMENT.

TYMSHARE provides the files anc prcgrams used by Compose to make
this work with certain installationse Therefores users must do one
cf the following:

Make arrangements to use a TYMSHFARE supported service bureaue.

Contract with TYMSHARE for full support of the cevice they wish
to usee.

Acquire the use of a supported device and provice font data
needed to set up the font mapper data filee

Provide their own interface (see *‘*Corfiguring Compose for
Special Usaget?),

In any casey the final file is sent (usually on tape) to the
devicee

Pace 8
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CONFIGURING COMPCSE FOR SPECIAL USAGE

Customer Developed Interfaces

Compose is designecd to allow customer instaltations cr indivicual
users to build custom interfaces which can be accessed by norral
Compose commandse. whenever Compose is to be used with a particular-
device installatiorsy two mocules must be provideds There must be a
font mapper data (FF¥D) file containina the specification of
available fontse character wicth datae character value translation,
anc so forthe This will cenerally be different for every sitey
even if the same model of device is being usede There must also be
a translation processor to translate a standard AUGMENT Layout file
into the appropriate input format for the device. This will
usually be the same for different installaticns with the same model
of output devicee.

In consequencey it is considerably easier to interface Compose with
a cevice of a type already supporteds ALl that is needed 1is to
prepare the FMC filees which is used by the Layouts Describes and
Translate commandse The Fonrt Mapper document Listed in the
References specifies the format of the FMD filee Customer provided
FMC files can be added to AUGMENT at no extra coste. Special
arrangements (probably at extra cost) must be made if the font data
is supplied in some other form.

To interface to a device not already suppcrtedsy a translation
prccessor must alsc be writtenes A translation prccessor is a
program of non=-trivials but not immensesy scopee The documents
rentioned in the References contain sufficient infermation fcr a
programmer proficient in the L10 language to write oree.
Neverthelesss custcmers intencino to do this are acvised to contact
the AUGMENT Development Unit before beginning.

Linking Interfaces with Compose

The connection between devicesy modelsy and vendor rames and FNMLC
files and translation processors is established by ar AUGMENT file
called the *‘*index filee®* The system default index file is
locatea in the release directory (rnormally UREL) and is callecd
COM=-DMV=-DATA.AUGe Beginning with AUGMENT version 10.14y a
capability exists for a user toc specify a different index file via
2 Compose subsystem profile featurees The index file is structured
in the following way:

The name cf each legal device type is placed in a first Llevel
statemente.

The name of each model of each type of device is placed in a
second Level statement below the devicee This must be done 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 be placed in a thirc level statement beneath the device and
modele.

Under each third level (vencor) statement is a plex at level 4§

t ing the interface mcdule filenares 1in ret system
ggpmg1n it pre;en : ?uo sugﬁ mcdatesaarg def nedg ER ¥uc

filenames must be providedes If no cirectory is snecifiedo the
current release directory will be assumed at execution time.

The first fourth level statement must contain the filerame of
the appropriate translation processcr programe

The second fourth level statement must contain the filerame
of the appropriate FMC file.

ALL devicee mocdely and vendor names shculd consist only of
printable characterse There should be no “‘*stray** characters
anywhere in the file (except for the origin statements which may
contain anything at all)e.

The TYMSHARE=-supplied FMD files and translation processors are

located in the AUGMENT release directorye Sources fcr each are 1in
the directory OPSRC on those systems where sources are suppliede.

COMPOSE PROGRAMMING REFERENCES
The following documents contain the additional design dirformaticr
neeced to program an interface between COMPCSE and an output device.
Layout File Format <progdocss layout-files :wh>

Nescribes the internal format of the Llayout filee This is
necessary information for procramming a translaticr processe

Fent Mapper <proadocss fort-mappers Iwh>

Describes the Font Mapper software and defines the fcrmat of the
font mapper data filee In cereraly a font mapper cata file is
needed for each device with which COMPOSE is to be usede This
document also contains informaticn about how to set up font data
specifications that can be proccessed by the FONTLCAD subsystem to
produce the font mapper data filee

Translaticn Processor Interface <prcgdocss translations :wh>

Describes the interface protocol which must be employed to allcw a
transtation processcr to be used by the COMPOSE Translate cormande
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Between ldent Systems

Each ident system will restrict access to its idert databases
and journalse. This means that if ident system Y wants to
exclude ident system X from its database then X users cannotse in
generaly query Y. An excepticn to this rule is made for MAIL:
if the X user knows a Y idents he may send mail tc ite.

Journal Access

Each journal facility will have the ability to restrict
reac/write permission to a specific group of irdividualse The
journal facility will use the ident system as one method fcr
restricting accesse

Active and Inactive Idents
There will be an inactive database for each ident system which will
contain all expired identse This will be used to cetermine who was
associated with an ident at a given time and cdates allowinc us to
reuse inactive identse At a particular time withir an ident
systemy no two idents can be the same. :

HS FILESe Ident Files

Since certain ident system information must be accessed very

guickly - information used by the mailers for example - all
information where the access=~time s critical will use the HS file
systems

Icent Lookup

The EE ident support procedures have to be changed tc the HS file
procecures to find an ident recorde.

Login Name Lookup
The getuid procecdure in the FE has to be changed tc use the new
Lookup by Login name processes U[oes the FE lcok up tre ident by
Login name as well?? It shoulc get the icent from the FE.
Database Structure

Active Idents

The active database will ccrtain inforrmation relating to idents
currently "in force".
New Ident Types

There will be two new types of icdentse role enc prograr
idents. Role idents will dinclude such things as FEEDBACK and
OPERATOR.

Inactive ldents
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The inactive idents database will Llook similar to the active
. database Inactive icdent records will include the expiration

datees
Ident Systems

There Wwill be an inverted table that contains each ident systems
home host and the hosts the system is supported ore. However
this information can be accessed by the ident subsystema

Idents as AUGMENT Signatures
Limit of 4 Letter/digits.
lIdent Resolution
Over Ident Systems
There will be a way tc find cut which ident system a given
signature in a given file is definec ine Such info need not

be printed with each idente but will be available via some
facilitye

Over Individuals

There will be a way to find the individual from the statement

signature. The date anc time in the signature will be
. resolved to the dindividual who had that ident cn the given
datece

Compatibilitye.

The new ident system will not make old files or their idents
obsolete in any waye

Larger Ident Systems

Cne ident system will accept as many idents as reasorably possiblee

New Ident Subsystem

Database modificatione

It will be possible for a2 person or persons to adc new identsy
delete old identss and change user information associated with

an idente.
Easy to usee

The maintenance system Wwill be easy to use and will do
automatic verifications etce Use mey be restricted to
administrative personell onlys but rot necessarily systenm

. personclla.

Inserte
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It will be possible to formulate anc insert a rew ident. It
will be regquired that the new ident be completely specified
before any entry is madee Any necessary corrections tc
existing idents will be rmrade automaticallye The formulated
ident information will be maintairec while updéeting. 1If
errors exist the user will have the ability to edit the entry

and try updating againe
Groupse

If the new entity is a groupe records of all croup
members will be acjusted automatically tc show agrcup

membershipe

Organizationse

If the new entity is an organizationes records of all
organization members will be adjusted automatically to
show organizaetion membershipe.

Individualse

If the new indivicual is in a group arc/cr
organizationy those entities will be charged to show
that they include the individuale.

Deletes

It will be possible to celete idents from the systeme
Automatic correction of other ident information will be made.
It is acceptable to run a utility after many deletes are
mades in order to maintain efficiency of inforratione.

Change.

It will be pcssible to change ident informatiore Chances
will be edited usino AUCVMENTe Any updates to existing idents

will be made automaticallye.

Login Creation

The ident subsystem will eventually reach throuch to the TENEX
subsystems that create a Login directory and do everythinc else
that has to be done to add a new user to the systeme This may
be postponed until the majcr part of the ident system is
completea

Program Interface
Ceneral Database Management Systen
The database management system will be as general as possible so
that it can be used on other AUGMENT files as necessarys The
capability off addings deletirg and changing the catabase will

be generale Record accessing will also be generale A record
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Souncex Name Lookup

The Soundex method c¢f hashing will be used for names when the
exact name is not known (misspelledy mistyped or not know by
user exactly)es This methoc will pick up similar rames anc the
user can pick the correct one or discard the helpe The present
method of entering partial names will ro Longer be availablee.

MAIL Interface

There will be information available at login time for MAIL.

This will consist of the directory of the Login users mailbox if
they recieve mail on the Lccaged in hcst or the host which they
do recieve mail one In addition all the information for railing
to anyone else in any ident system on any host will be

accessibles

New User Subsystem
Finding Correct Spelling cof Nares

As described abcve the Scuncex method ¢f name resclution will be
used to help find the perscn to which the user wishes to send
mail even if the spellinc of the name is not kncwre

Finding Idents from Names

There will be a facility tec find a users ident given their Llast
Namees

Finding Information from Idents

There will be a facility to get all or a porticn cf the
information stored in the icent database for a particular usersy

groups organization etce

Finding Ident System Info

There will be a facility tc find which host an icent system
Lives on and which hosts it is supported one

Login Interface

The ident system provides a facility to get from a user Login name
cn a given hosty to an ident that is permitted uncer that Llogine
Cther mailing information will be available to make nailing fastere.

Lecoin name Lookupe

The Lookup aiven implied hcst name anc lLogin namey Wwill return
idents ano will be as fast as possible (used at ALGMENT enrtry
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time)e The other mail information will be the mailing directory
if on this host or host of the mailboxe.
Multiple ident systems.

Always returns fdent syster name as wells with each idente Only
one such Lookup facility per hoste

Network Interface

Ident Server

Ident System Creation

It will be possible to create a new ident system (that is supported
over a given set of hosts)e This may recuire help from syster
personnel. It must not require any program changese.

Creation emptye.

It will be possitbtle to create an icdent syster with no
entriese

Knowledge of Existence
In generals hosts will be required to know of the existence cf
ident systems that are not supported on that hoste ard also know
the "home" host for that ident system.
Ident system directorye
There will be a datasbase that is aveilable tc both procrams
and human userssy that contains the names of known ident

systems and associated hcme host narmes and/cr &ddresses
necessary for forwarding mail and making enguiriese.

Oirectory update schemes
InE55a¥d8Y B8 8p58R20 Rt Yadnb ED {8 N O ESRTE Y tcent

systems and supporting hosts come and goe

Functional Specificaticns
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Beginning the Modification run

. Ceneral

To mocdify the Ident Databasey enter the Ident subsystem ancd
execute a Begin Modificaticn (run) commande The system will
prompt you for the name of the Ident Databases the name of the
branch to contain new/modified records (usually
"podifications")e the name of the branch to contain error
messagessy and the name of the branch tc contain the audit
information (usually "Audit-trail"). These branches are in an
AUGMENT history file callec <Ident-system-name>.ALDIT. ALCMENT
opens the «AUDIT files and is ready* for the other commands
(AdC/MOdify/! etclees

Makina new AUGMENT records for lLater inclusicn

Ceneral

For each "Add" commands the Ident Subsystem builds a "record",
S a DL B o AR P 7 I TR TR ST RIS PR ey
to remain constant for entries within a given crgéanizatior (such
as mail types or host)e the "proposed fields" are copied from
another record in the same crcanizatione Althoughy typically
there is much duplication for records within an organizations

. any particular field may differ and cear be edited after the
system has built the recorce Base texit-editing facilities are
available within the Ident Subsystemi they can be used to modify
any record produced by the system.

Add Individual (Record):

AUGMENT prompts you:

for full name

for telephone number

to ask if ident it has just formed is acceptable

for an ident of an individual similar to the tte one tc

be addeds or the name of his organizatior

From the information you have just entered and the fields copied
from the record used as a model (same organization/similar
individual)s the Ident subsystemr makes an AUGMENT recorde
Nothing placed in «AUDIT file at this pointes PBranch will Llook
Like the following:
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KMDZ NEW INDIVIDUAL
NAME: DICANEe KATFLEEN VM

Relisy EﬁyﬁgAeglEgg'Creen Dre

Tele: Y4BEStANG2.5R595014
Org : IBM

Host: DICNNE@QOffice=-5 CIONNE&GOffice-5
MAIL: KDICNNEGOFFICE=-2 KCICNNEGCFFICE=5
Type: ARPA

Grps: TYMSHAREs WCMEN

Date: 1-Sep=-81

(After the AUGMENT record is madesy you may edit ites {if
necessarys You can follow the "Add" immediately by an Prccess
Modifications commands or you can make a serjes of new records
and modifications and enter them intec the ldent Database
togetheres (See discussion under "Modification of Ident Database
Records™).

Add Group (Recordl}:

Ident subsystem prompts you fcr name of group end initializes
the "memb" (members) field to NULLe "™Add Individial"™ commends
"~ " 3 =
UDoEEn"PEPEdaTERESE RETEECTECLRRVALQ0BVPYLY SPVERetDSplaEP ate
aroup recordy automatically. Hcwevers it may be more
cenvenients when you create a new group and the irdividual
PG ERaY5aR0 ERSY 185N  2ub Sy 20 S IRE 2B EEE 50 4FDS PRORSEE 4n
the Individual records You can do this by replacing the "memb"™
field by any nurber of idents in the fcrm: (*+ / *=)idents (*+ /
*-)identy eee+ « For any ident preceded by a plus-signe the
ident system will add the entry to the "memb"™ field and tc the
"orps" field of the individual recorde Similarlys entries
preceded by minus-signs will be deletec from both recordse To
summarizees additions and deletions of idents car te made by
entering +ident or =-ident in the Group record CR the Individual
record and the Idents system will make the other change fcr youe
The new record will Look as follows:

CARCOM-GENERAL: NEW GROUF
Psid: DARO1
Coor: DIA
Memb :
Date: l1-Sep=-81
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(See discussion at end of Create (ALGMENT) Reccrd for
Incividual)e

Note on Psid field: At the same time the ident system processes
the Create Record (for) Croup statements it creates an
additional records a Psid (pseudo-ident) record. Group names
aree in generaly too Long to fit intc cne worde sc groups are
jssued ident-like abbreviations which consist cf the first three
Letters of the group name plus a two-digit sequence number and
are used to identify the aroup when referenced in HS file
fieldse These pseudc-idents are translated back to names when

8€8¥Rn33?§ﬁ3d“¥$08‘§8 ed totﬁhﬁru§?ve cE ers; one
character Llonger than the longest Llegal 1dent.

Add Role (Record):
(Similar to Add Individual).
The Ident subsystem makes an AUGMENT record Like the follcwing:

FEED: NEW ROLL

Name: FEEDBACK

Auth: PAMVe SKB2

Addr: TYMSHARE Ince
20705 vValley Green Dre.
Cupertinos CA 55014

Tele: (408) 445-6642

Org < OAD

Host: FEEDBACKaO0ffice=5

Majl: FEEDBACKaOffice-2 FEEDBACKAOffice=-5
Type: ARPA

Grps: TYMSHAREs WOMEN

Date: ]=Sep=81

(Editing and entry into the database as in other "Add"
commands)e

Add Orcanization (Record):

TR R0 SRR MHb oA 298090, 401 SRR 2400 10E To
full namee and coordinator anc creates a record Like the
following:
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OAD: NEW ORGANIZATION
Name: OQOffice Automation Divisior
Coor. WJE
Aadr: TYMSHARE Ince
20705 Valley Green Dr.
Cupertinosy CA 95014

Tele: (408B) 445-6642
Mail: EISMANNROffice=-2
Type: ARPA

Date: 1-Sep=81

(Editing and entry into the database as in other "Add" comrmands)

Add Program (Record):
(Similar to other Add Record commands)e

Ident will builc a record Like the following:

BMS 3 ~PROGRAV
-e aamggu ngg ase Management System
Coor: JOH

Host: CBMSgOffice-5 CBMS&0ffice-2

Mail: DBMSa0ffice=-2
Type: ARPA
Date: 1=-Sep=-81

(Editing and entry intoc the system as in other "Acd"™ Commands)e.
Modifying existins Ident System records

General

The lIdent subsystem has DASE text editing facilitiese To
change information withing the ldent Systeme execute a Mocify
command specifying record type and name/ident and the fields
that you need tc modifye The system will make an Augment copy
of the record you have specified which you can edits and
subsequently reenter.

Focdify (Individual/Group/Role/Program/Crganizatior) (Record)
command

Makes AUGMENT copies of all fields of all Ident Database records
referenced by this ccmmande When creating copies of indivicual
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or role recordss you may use the name c¢f a aroup cr organization

toc stand for "all records of individuals in this
aroup/oroanization®e.

J ) \ c 1-[- 1t -
gngﬂtgsbéifé$tcggt$2ts can be modifieds statement-structure

each field is a statement

an occasional NULL statement is included as an aid to the eye

some fieldse Like the name fielcs ccntain multtiple Liness
separated by ECL's

statements have name-celimiters of NULLes colon

statements have 3=-4 character names

field contents is everything following the cclcn
For most fieldsy the field in the AUGMENT copy regplaces the
corresponding field in the Ident Database recorde The Icdent
Subsystem examines certain AUGMENT copy fieldss hcwevers for

editing directives as followuws:

+ followed by a visible

means append this visible to corresponding field in Ident

Database record
- followed by a visible

means delete this visible from cocrresponding field ir
Ident

Database record

The following fields use the +/- editing directives:

"Grps" field (in individual record)

"Memb"™ fijeld (in Group Record)

"Host" field
With a display you mark fields to be ecited; with a TIs you
address statements by Ident and fielc¢ namess KMD!eddr for
examplee Ordinarilys there is only one statement with a given
field name within one recorde Howevers in certain cases the
text has exceeded the string capacity cf an AUGMEANT staterent

and therefore a secondy unlabeled statementse is acdeds down a
Level from the firste.
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(see the Enter VModifications command fcr how to get these
records back intoc the systenmn)e.

Terminating Records
Ceneral
The Terminate commands makes an AUGMENT terminaticn record (with
a proposed termination cate) and enters it in the Modification

branche It will cause the current Ident Database version of the
record to be moved to the inactive file after verificatior is

complete.

Syntax
Terminate Individual

Terminate Group
Terminate Role
Terminate Organization
Terminate Program
Deleting Records

General
The Delete commands is usec in cases where an errcr has been
detectedy the record shoulcr®t have existede 1In cases where the
exist was valide use the Terminate command.

Syntax
Delete Individual
Delete Group
Delete Role

Delete Organization

Delete Progranm

Processing edited AUGMENT records intoc the Icent Datebase:
Process Modifications
This command accepts all records in the "Modifications"™ branch
of the +Audit file: those produced by the "Add"s "Delete",

"Terminate"™ or "Modify" commands or records that have the same
format as any of thesee
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Cescription of AUGMENT record Input to "Process Mocifications™
command

New recorc fields are described in the "Add"™ ccrmandse HFeaders

produced by these commands are significant for the "Process
Modifications™ command and so are cdocumented belomw:

New record headers are as follows:
<ident> "NEW"™ ( "INDIVIDUAL®™ / "GROUP"™ / P®ROLL"™ /

"ORGANIZATION" / "PROGRAM")

For exampley

KKD: NEW INCIVIDUAL
Name: Cionnes Kathleen K.
Addr: TYMSHARE Corporation
20805 Valley Green Cre
Cupertinos CA 55014
Tele: (408) 445-6643

Orgn:i IBM™

Host: CIONNEaCffice=2
Majl: KCIONNEGCffice=-2
Type: ARPA

Grps: TYMSHARE« WOMEN
Date: 1-Sep=-81

headers made by Modify commands requesting replacement of
fields are as followss

<ident> "FULL®™ ¢ “INCIVICUAL® / "GROUP™ / “ROLL™

/ "ORGANIZATION™ / “PROGRAM") "MODIFICATION"®

Example of whole replacement of "croup®™ reccrds

NPG: FULL GROUP MCDIFICATION
cH DIA
ms +PDGe =-XYZ
ds 1-Sep=-81

For partially-modified records (Cnly certain fields were
designated on the "Modify"™ command) we have headers as
followss
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*xxNEW ITDENT SYSTEMx#x
<identy ™ “PARTIALY { "IKEIVIDUAL® 4 ™GRCUPY™ 7 “ROLLY™ /
"ORGANIZATION™ / "PROGRAM™) "MCDIFICATION®
Example of partial replacement of "group"™ record (orly

adds member "AEC"™ to the group)s

NPG: PARTIAL GROUP MODIFICATION
Memb : +ABC

Verify Modifications

This command informs the Ident Subsystem that all entries have been
made so that cross=-checking and other verificatior can procece

Keeping an Audit Trail

Ceneral

The Ident subsystem provides an audit-trail with & record of
exactly what has been done since the Last updatees More
specificallyy it creates a branch in ident-namesicent with every
AUGMENT structure accepted by the Enter Modifications command.
Any record that changes state by this run Wwill be copied under
the the audit-trail branchs including @ copy of the way it was
before the chancge(s) were made.

In cases where disk=failures system cresh or other disaster has
caused the HS file to go bad while processing modificationss it
may be possible to recover by using the ident-name.audit file.
Since all operations on the ident file are ones thate either
cannot be done twice (for examplees deletions)e cr have the same
result if done twice (for examples replacements)e it doesr*t
really matter at what point the update failed (as long as we
have the ident database as it was before the update plus the
ident=-namesident file)de The Reprocess Modificaticns commard
should be used in this type of system failuree.

Reprocess Modifications commanc

Syntax:

Reprocess Modifications
You use this command when system or hardware failiure causec the
updated HS Ident file to ao bade The Ident subsystem reads the
«AUDIT file to determine which modifications ycu entered and

reenters them for youe allcwing you tc add any adcitional
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modifications you may need at the ende Entries ttat don®t
crosscheck or contain other errors are referenced in the errors
branche

Ident system files

<ident-system=-name>.ident
The main file in the ldent System Catabase
<ident-system=-name>.audit

Contains recent history of adcitions and changes toc the Database

<ident-system-name>.mail

tives iddents under a given <lcgin=directory>a<host-name>

<ident-system=name>.last
Gives idents under a given last name
{jdent-system=-name>ssndx

Gives idents with a given SCUNDEX code; ie.e. idents cf people that
have names that sound alike are related
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Foreign Mail interface

TYMSHARE INCORPORATEC
0ffice Autcmation Division
20705 Valley Green Drive
Cupertinos CA 9%014
June 15 1981



INTRCDUCTION

. The following is a sketch of a cesign for irterfacirc to the Augment
mail system Foreign mail systemse

The Arpanet mail system is dealt with in particular.



Forejon VMail interface

SPECIFICATION

For the Arpanet Foreicn Mail interface

Requirements
PlLace Arpanet mail intc the Aucment Mail system
ldentifiers

Arpanet mail addresses must be translated into idents fecr
those receiving Augment Maile.

Format

As much as possibles paragraphs in sequential text files
should be translated intc paragraphs and extrareous carriage
returns should be elimitated.

There should be some way for the reciever to specify how
material is to be translatede.

No information should be Lost in the translaticn processe

Send Augment Mail out to the Arpanet mail system
Identifiers

Arpanet addresses in a cistribution list must te recogrized
as suche

Arpanet recipients must have their idents translated into
valid Arpanet mail addressess

Augment mail users®* idents going out to Arpanet mail
recipients must be translated intc a valid Arpanet mail
addressese

Format

The sender should have the ability to specify how the Augment
structure will be translated into secuential fcrme

Functional Specs

Coming in

Identifiers

Non=-Augment addresses trat do not heave an at-sign in them
will have an at=sign appended to theme
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Format

A field in the ident system "Augmentize files tsingi®™ will
allow you to specify how you want sequential files
Augmentized.

One

If you want to make sure that the cricinal messace is
all there and the heuristic algorithm does you nco
"favors®™ you set this field tc "One <CR> between
statements" in which case each Line of the messace is
made a separate statement preservinag invisible
characterse

Two <CR> between statements

Assembler

Heuristic

ALL flavors of Augrentization will attempt to structure

messages containing messages with each sub-ressage in a
branche

Goino out

Icentifiers

Arpanet addresses will be recognizec in a distribution Llist
by having an at sion in them.

Arpanet recipient idents will have fields ir tte ident system
to indicate their valid Arpanet addressy if they wish to
recieve their mail in that mannere.

Augment recipients* iderts will be translated into the
following form for items going out to the Arparet:
IDENT!IDSYS where IDENT is the IDENT of the Aucment user.
IDSYS 9s the name of the Ident system in which the IDENT 4s
valide

Format
The default

If nothing special is specifiedy the sequential file will
be created via the Create Segquential commanc code or the
structure specified using viewspecs: wlinpy(FGILPQ

The sender specifies different viewspecs and whether the body
goes througch the Print Formatted coce via a field in the
header

Formatted: Yes/No VIEWSPECS




Foreign Mail dinterface

[This is Likely to trip people up since you have tc specify
whether or not you want to use the CP in orcder to specify a
viewspecse I think we should have a separate Viewspecs

fielde == kirkl



Fcreign Mail dintertace

CESICN

For the Arpanet Fcreign Mail interface

There will be four stages cf developmente.
Stage 1) runs on office-5 only uses a klucge ID systems

Stage 2) maybe office-4 and 5« FTP forwardino data Lase knows
whether or not each user wants Augment maile.

Stage 3) ldent system knows whether or nct each user wants Augment
raje

Stage 4) SMTP (Simple Mail Transfer Protocol) implemented.
Coming in to Aucment
A background system job has the followina modules:

cirectory reader module

LOOP
Reads [==-UNSENT=MAIL=-=-]«FERSCNaKCST file names from the
. cdirectory <GATEWAYMAIL> containing items delivered to this
host

Teleslave i1s fixed to not poke mailere.
1f HOST is the current host X will this always be true? X
AND PERSON wants aucgment mail (send to the icert getter)
IF augusr($person: result) THEN
BEGIN
% Create Augment file - X%
firstime _ 03
%# open augment file %
stid _ origin;

stidestfile _ ccrefil( from-arpanet-mail.SOON

Keeps the file open the whole time

. fleflroclos _ TRLUES




Foreian Mail dinterface
hderstid _ agmtzr(stide Levdownse infiley idlist,
augconv) i
creamf($persons $hderstid);
END
ELSE
BEGIN

IF personeL THEN % send as arpanet to adcress in person
'

ELSE % rename to
COUTMAILDI[--unsent-mail=-=] USERNAME"VARHOST %

(augusr) ¥ ident getter module %
PRCCEDURE(person REF ¥ => TRUE/FALSEsaugconv %)s

% updates person with IDENT/ADDRESS/FALSE %
If PERSON
has a dot "." in it then
If right of the point is a valid identsystem name then

If Left of the point is a valid ident in that ident
system then

1f that ident wants Augment mail
Reformat as IDENT(IDSYS}).
Create a distribution Llist containing this ident.
Returne
Return falsee.
is a directory for an ident system known toc this host then
If PERSON s in more than one icent system then
Either
Return the message to sender and generate a message
to each ambiguous PERSON informing them of the
attempt to mail and the need to tell potential
correspondents to use their IDENT!IDSYS or

USERNAMERTHEIRHCSTAGATEWAY.

OR
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Anyone without a ¢ir on GATEWAY must elways have the
address USERNAMEATHEIRHOSTAGATEWAY then send enly to
username on gateway hoste
ELse
IF that ident wants Augment mail

Create a distribution List containing this idente.

Tell the Augment structure creator whet create
Augment alcorithm this ICEANT wantse.

Return(TRUE) «

ELSE
BEGIN

RETURN(FALSE) S
END

% 1if we get heree its not tc be ccnverted %
Stage 1)
Rename file to [==-unsent-mail-=-]+USERNAME ard poke rmailere.

(agmtzr) % Augmentizer %
PRCCEDURE(stide Levadjs augcorv % => hdrstid %}5

% Creates the Auagment structure from the body acccrding tc the
wishes of the receiver as specified in their ident systeme.

Creates the header assuming the Arpanet standarce.

Changes "at" to an at-signe Appends an at-sigr on the end of
those that dont have one.

Calls creamf

tcreamf) % Create Augment Mail File (+PRICRTY creator module) X%
PROCEDURE eee

Creates a collapsed file if necessary
Or rename to FROM=-ARPANET=-MAIL

with extension «SO0ON / <RUSH / «DFRC containinc the augmrent
structure.

Its created in the <IN-MAIL> directory to be picked up by the
Augment mailer.
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Appends the distribution List (one idert) to the file.
. desian discussion

11 e, L3BLe13ad " PRNoREBEDSReL LB, "BALE S RLERELRO BSRNEC"
Received at: 11-Dec=81 05:54:00=PST

In response to the message sent 10 Dec 1981 1728=PST from
Andrews

I think Phil will go along with us coing SMTP mailers judging
by the

tone of his msg (the one about MSC being trashy)e Do not
think

ELLen has ever worked on Mailereese

I definitely prefer the dia'ocadaoffice style of addressings
not so

much because I particularly Like identss but it gives us more
flexibility for making mailboxes wherever we wente Richt
implementation

should even allow multiple messageetxt mailboxes in one
directory = with

distinct names of courses Requires putting mailbox file name
in

%gwg tﬁef1leq but this is not a bad idea anyways as it will

. messagestxt/mailetxt question work cut easilye

Wwe better make sure that Allan is informed of whatever fields
and
things need to exist in ident database to make this happensses

I hope that a Role ident can be of more than fcur chars
lengthe This

allows a right solution to mailing things to officesees One
more - thinge.

I think we should make a point of using the (name) construct

of
RFC733 etces for Arpa maile DIA'CAC is pretty weird Looking
as a

sendersy would be better to expand it with a neme in parense.
Same thing

with Role idents as sencer/from/etce. Then we can handle
all the

govt office symbols and expand them to reasonable things- for
examples

From: OSS!NASA (NASA Cffice of Space Science)

Cne other thinge WATCH CUT for the Arpa mail £faBaC
addressino
constructe Any number c¢f ahost thingys are lecal and only

. the Last one
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needs to be a valid ARPA hoste The current mailer we have
does not

understand this correctlys and as a result you cannot answer
a msg

from blapoamit-eecsamit-aie« Whatever code we write that
looks for

atsicnse should probably Look for atsign followed by a valid
ARPA host

name (or number?) 1 guess you really need to scan from the
end

forwards to eliminate all ambiguity because the address
blapoal0d0a@200a300 is lecale Probably shoulc

disallow gateway host Lookup if address ends with valic
hostnumber.

-bill

11 Dec 1981 0949-PST Andrews: Re: Mailersy Mailboxesy etce
Distribution: BARNSe KELLEYs DAULs KLEISERe andrews
Received at: 11-0ec=-81 09:50:09=P°ST7T

In response to the messace sent 11 Cec 1981 0553-PST from
Barns

Yese I think a2 role idert can be a long one (right AllLan?).
this implies that a person filling & role dcesnot enter AUG
as the

role-jdent but as the perscen fillinc the roles which is what
most people

want anywayYeee

The (name) thing is nice and needs to be done by the Serd
code in MAIL

when the new ident system comes upe. THis is only done for
the Froms Serders Author fields right?

-=PDon

7 Jan 1982 1655=PST Andrews: Re: arpaug and messagee.txt file
Cistribution: KELLEYe cdauls Liebermans frerchs barnse
andrews
Received at: T7=-Jdan=82 16:57:45=-PST

In response to your message sent 7 Jan 1982 1513-PST

Sounds Like it will work but I woulcd rather avoid changing
tenex mailere.

Seems simpler to not run mailer autojob on hosts where you
are doing ARPA-AUG

conversion and run mailer as inferior fork when you need to
do Local delivery

ARPANET styleeseesPut thens you are doing ite

Alternate interim ugly hack: Change the mail forwarding
database on the

host doing ARPA=-ALG conversion to that users trat get AUC
mail are Llisted

as receiving mail on some wierd host=-- so it gets queuecd for
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tymail as

[--tymnet-mail--ls Then find a way to grab it from tymail
anc deliver

it as AUG maile This will work for cueued cf coursees
Immediate will

never work anyway since we have no ARPANET Llinke Use &
"wierd"®

hostname so you can identify themeee ==Don

7 Jan 1982 2002-PST Barns: Re: arpaug and messége.txt file
Distribution: ANDREWSe KELLEYs dauly Liebermans frenchy

barns

Received at: T=Jdan=82 20:03:10=-PS7T
In response to the messane sent 7 Jan 1982 1€55=PST from
Andrews
It sounds to me Like anything that involves changing ternex
mailer or
mailforwarder databases is more of a pain than anythinc that
99%ERat®s trues 1t seems to argue for mailer as an Snferior
of the
conversion processes The conversicrn guy can lLock at
ajl flaocs and .
ga cﬁ fhe 8 aueued stuff. We could avoid the trouble with
1mmed1ate
sends by just patching the sndmsg cr those hosts to queue
even if
you don't say toe On ar Arpa hoste Life is tougher. LCont't
see
an easy answere Probably just wait for SMTP? Else
raid Gateway=-maile ughe =bill

8 Jan 1982 1447-PST Kelley: arpaug &nd message.txt
Distribution: ANCREWSe BARNSe dauls Liebermans french,

kelley
Received at: 8=-Jan=82 14:48:25-PST
You auys seem to think it will be easy for arpaug to go
around to all directories
and find queued mail? Vore Likelye I dont see the whole
algorithm involving
running mailer as a subforke.

8 Jan 1982 1524-=PST Andrews.: Re: arpaug and ressages.txt

Riglglbytipn: KELLEYs a0dC8¥¥,5-pcy

In response to your message sent g Jan 1982 1447-PST

Kirke all you have to do to find queued mail is periodically
Look 1in

<system>mailereflacs for bits that are on=-- anc the code
exists in our
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Mailer alreacys only works on a different filee When you
find a

bit on you do a gtjfn/gnjfn for files with the right namee.
1 think starting mailer as a subfork is easys probably a
startup Location

such that it will not 4nteract with ttys or maybe #if
detachedees

What you do is collect unsetm-mail files that reed to te
delivered

on this host in a dire then run miler when connected tc ite
It will

do the Local delivery for ycue I will probakcly also move
files to

<gateway-mail> for you if the extention includes the &hoste.
problems I don*t see? --Don

Goinog out to the Arpanet

Send command ident distributiocon verificaticn

If ambiguouse Arpanet addresses must contain an at-siagn or else
they are called illegal didentse.

An Augment Mail file is created havinc appendec tc it an
"envelope®" containing: The undelivered distributicn List.

fugment Mailer module

To minimize the number of files that must be transported via
Tymnet to the Arpanet cateways the Goirc cut formet conversion
code only runs on Arpanet cateway hostse

On originating host
Move the Augment Mail file tc an Arpanet gatewey hoste Strip
from the undelivered distribution List those acdresses that
have forked off along the waye.

Cn gateway host

Convert all idents that want to receive mail ir the Arpanet
format to their Arpanet addresse.

PlLace in the <IN-MAIL> cirectorys a2 copy of the Aucment Mail
file containing the undelivered dist List of the Arpanet
addresses of

those IDENTS that wish to receive via Arpanet and

those visibles in the original dist List cortaining an
at-signe

directory reader module
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Look for files in the <IN=MAIL> directorye.
Decompress the file if necessary

Strip off the appended dist List "envelope”™ anc give to the
header makere

Give them to the sequentializeres
header maker module

Read properties

Convert them to Arpa standard fielase

Add to each icdenty that doesnt already have an at-sicn in it,
its RAGATEWAYHCST namee.

1f the ICENT*s SYSTEM's home host is a gateway for that
mail systemy then use it

else use the local GATEWAY

Cetermine how to format the body and tell the sequentializer
modules

sequentializer module

Creates a sequential file according te the format specified in
the headere

Reacds the dist Llist from the appended "envelope".

For each ADDRESS in the dist List

copies to a file named <IN-MAILD[--UNSENTMAIL--].ADDRESS

Fokes the Arpanet mailere.
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CEVELOPMENT RECORD

For the Arpanet Foreign Mail interface

Summary
inftial design beocan: <date>
design review:
initial codinc began:
code review:
testing began:
in experimental release:

field test release:
utility release:

Desian Review Notes

Code Review Notes

Changes History

each branch here is a discussion of a "major™ chance in original
designe when dones this change shculd be incorperated in all
appropriate sections of this document as well as herees

Features/Changes for Future Project
each branch here is a topic thaet has been chosen tc te NOT

implemented in this projects but is a cancidate for future work in
this areae.
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JAKE, 26=Jun=-79 10:24 < FEINLER, NLS-MSG-DELIVERY-MECHANISM.NLS.1, >
< MAILDEY, DELIVERY-MECHANISM.NLS:;6, >, 23-May-=79 16:03 DIRA ;333
. Introduction

This is a description of the mail delivery mechanisms that will be
used for the MAIL subsystem. The mechanimsn that are not needed for
tne EOP benchmarks are identified.

This is a tree-structure analysis of the different cases and what
steps are necessary in each case. Many cases are duplicates.

Mail Sending
To Journal
Mechanism:

Delivery of an item to the journal for recording will be done
the same as far as the SEND function of MAIL is concerned in
all these cases: executing on journal master host or non-master
nost; immediate or deferred delivery; long or short message.
The outline is left in this branch just to show the different
cases that are possible to distinguishe.

The MAIL SEND function will create an AUGMENT file in a
directory with public "create-file" access and designated to
receive new journal items for the journal in question (i.e.

. there Wwill >e one such directory for each journal on a host).
This file will contain the journal item with the header fields
included in some fashion (text and/or properites, as
convenient), and will include any AJGMENT properites that may
have been in the originale The name of this file will be the
journal numbher. Tt will be entered in the journal catalog by a
background process that will periodically check this directory
for files to> >e entered.

I1f this is done on the 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 entered in the catalog on each host by a background
process on 2ach host. However, these processes will be able to
distinguish the files entered by MAIL from the files entered by
another catalog-entry program (in order to avoid sending a copy
ot a file right back to the master host that just FTPed the
tile). The method of destinguishing will be determined later.
If the host is not the journal master host, the bdbackground
process will FTP one copy to the master host, and it will be
identifiable as to which host it came from. The master
background process will then FTP copies to all other
appropriate hosts (not the one it came from).

Same Host (i.2. executing on journal master host)
. Immediate Jelivery

Deferred NDelivery

1

AVGMENT/NLS WAL

Ry
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Ditf Host (not for benchmarks)
Immediate Delivery
Deferred Delivery
To MAIL Users
Same Host
Immediate Delivery
Unrecorded Mail (not for benchmarks?)

Mechanisa: Append nessage header AND BODY to appropriate
message.txt files, or create unsent mail files if cannot

open message.txt. Signatures and non-text properties are
omittead.

This is the case where wWe may want to warn the user if
the APRE properties such as graphics.

Recorded Mail

“"Short" messages (not for benchmarks, i.e. parameter = 0)

Mechanism: Append message header AND BODY to
appropriate message.txt files, or create unsent mail
files if cannot open message.txt. Signatures and
non-text properties are omitted.

Note: signatures and properties preserved in the
journal.

“"Long" mnessages

Mechanism: Append message header WITHOUT BDDY to
appropriate message.txt files, or create unsent mail
files if cannot open message.txt.

Deferred Delivery (not for benchmarks)

Unrecorded Mail

Mechanism: Create unsent mail file
(C--UNSENT-MAIL--7.name) from message header AND BODY.
Signatures and non-text properties are omitted. This and
other "unsent mail" files will be delivered by existing
Mailer, except for cases were it is necessary to go
across Tymnet to deliver it (this will not be done until
Wwe write our own mailer).

This is the case where We may want to warn the user if
the ARE properties such as graphicse.

2
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Recorded Maijil

“Short" messages

Mechanism: Create unsent mail file
(C~=UNSENT-MAIL--l.name) from message header AND BODY.
Signatures and non-text properties are omitted.

Note: signatures and properties preserved in the
journal.

“"Long" messages

Mechanism: Create unsent mail file
(C--UNSENT-MAIL--l.name) from message header WITHOUT
BODY. Signatures and non-text properties are omitted.

Difrf Host (not for benchmarks)
Immediate Jelivery

Same as same host, immediate, except that instead of
appendino to a message.txt file: start a sub-fork process
that 4ill attempt to perform cross-net delivery via FTP or

an ARC-written Tvmnet file transfer--this will be the :
ARPANET mail protocol (appends to message.txt on TENEX) or a
similar thing over Tvanet.

Deferred Delivery
same as same host, deferred

Note that current Mailer will get the unsent mail files over
ARPANET, but we need to modify it or write a parallel mailer
to get over Tymnet (some hosts will need only one of these,
some host 4ill need both).

To Non-MALL Users (not for benchmarks)

This is the same as the "short" message cases for same/diff hosts
-=1.2, the message body is always included.

Mail Reading

Note: mail from same/diff hosts, MATL and non-mail users,
immediate/deferred, all arrives in the same fashion==- in the
message.txt file. "Short" messages appear in full, "long" is just
citation (message header fields).

Tne process that reads 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

ident and date/tine).
.“:f

-
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JAKE, 26=Jun=79 10:19 ¢ FEINLER, NLS-MSG-COMMANDS.NLS.1, > 1
< MALLDEY, COMMAN)DS.NLS;20, >, 30-May=79 15:00 DIA ;;;;

.erUDUCTmN: Syntax of MAIL Subsystem commands as proposed by Syntax
Commlttee

Note that we have started with commands needed for EQOP benchmarkse.

GENERAL CUMMENTS: Place general comments below here. Place specific
comments wherever, preceded by "“COMMENT:"™. Only a person designated by
the Syntax Committee may insert or change statements not preceded by
“CUMMENT :"., We can read your statement signature, and will consider how
We should change our proposal in response, and then will mark

“CONSLIUERED™ in front of your comment, possibly adding more comments.

CUNVENTIONS used in this file:

A word that begins #ith 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
between 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 "%one of the following:g"
and the plex at the next NLS statement (ignoring more commnents) is a
list of the alternatives, or (2) the alternatives separated by
slashes.

Commandas for specifyving mail to h»e sent:
Send Mail %2 keep goingeses %
(author:) LSEL

¢ include What’s in the upstatement only if Author field is
null %

CHANGE CONSIDERED: More people (so far) seem to like Author
rather than From, so 4e have changed it. Note that there is
another field named Sender.
CUMMENT: I don“t understand. I will be VERY unhappy if I have
to specify the author on everything I send. If I don“t say
anything by the time i get here it should assume I am the
authore. 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 only if both To & Cc fields are null %

(subject:) LSE.
% include only if Subject field is null %

. (body of mail:) % include only if Body field is null %

¢ one of the following: %
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. Text LSEL

Statement (at) SSEL
Branch (at) SSEL
Group (at) SSEL
Plex (at) SSEL

File DSEL % RUG anywhere in the file desired, or type file
address %

Rest (of file)

(to be recorded in Journal?)
% include onlyvy if user hasn“t specified something for the
contents of the Recorded fields This syntax assumes that there
1s some way for the user to specify that an item is to be
unrecorded other than leaving the Recorded field null. We

suggest that the Recorded field be able to contain NO (for
unrecorded) or the journaldesignator (for recorded) %

. ¢* one of the following: 2
OK % fil11 field with default journaldesignator %
Yes % fill field with default journaldesignator %
No % fill field with NO %
UPT (journal designator) LSEL

(show mail to >e sent?) NK/Yes/No % If Yes or 0OK: display filled
Tields %

$ only if any of the above Author, To, Cc, Subject, Body,
Recorded queries were necessary %

COMMENT: Whenever possible the mail item should be on the
screen for display users, and this question should not be asked
then, obviously.

(send the mail?)

% only if any of the above Author, To, Cc, Subject, Body,
Recorded queries were necessary %

2 one of the following: %
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No (the mail is still in progress)

% Send command is ended at this pointe The mail remains "in
progress". %

Yes
0K 2 If Yes or DK, keep goingee. %
OK / Immediate (delivery) / Deferred (delivery) OK

¢ The EOP R?P rquires that Immediates be the default for just
0K« 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 this 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
follods a VYes or DK answer to the previous query "(send the
mail?)" %

t FUNCTIONS OF THE SEND COMMAND (above)

Send may function as an interrogation for the user #ho wishes
to start specifying a brand-new piece of mail, see how the
system understands what s/he’s specified, and then dispatch the
maile In tais case s/he Wwill be prompted for all the above
(Author, To, s«« Send the mail?).

Or, it may be used to simply dispatch a piece of mail that the
user has fully specified by using Fill commands or a mail forme.
Fully specified means that none of the fields mentioned above
(Author through Recorded) were empty (except that if To is
filled, Cc can be empty, and vice versa). In this case, the
command will look like this:

Send Mail Tmmediate (delivery) 0K or
Send Mail Jeferred (delivery) 3JK or
Send Mail OK

Thirdly, it may be used after the user has specified some of
the needed fjelds via the Fill command or a mail form, to check
that all the required fields are filled, give him a chance to
till them or skip them, check the current state, and then ask
him if he 4ishes the mail sent nowe TIf he does not wish it
sent, he has simply filled more fields, and the mail remains
“in progress®. %

COMMENT: (RLL nsg of 16 May 1711) ees Lastly, I think the SEND
MAIL command is great; really good job. Will there be a way to
point to some “0ld” mail to be sent rather than the implied
current one? #What about the guestion of pointing to a user file
with the mall for in 1t? ...
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COMMENT: The Send command works on the current mail in
progress only. We do imagine some command(s) to bring another
unsent iten in (from a user file or a system file) to be the
current one, and setting the old one aside, where you can pick
it up later. However, it doesn”t look like we have to have
this feature ready for the benchmarks right now, so we can
specify it later.

F111 (in)

¥ one of the fo2llowing settable fields: %

Author LSEL
CHANGE CONSTIDERED: More people (so far) seem to like Author
rather than From, so we have changed it. Note that there is
another field named Sender.

Subject LSEL

Reply (to) LSEL

Acknowledge (raceipt) No/Yes/OK

£ «.. Unfinished; we especially need to agree on what the syntax
will be for filling the Recorded field 2

% The Fill command replaces the current specification of the named
tield of the piece of mail in progress %

Append (to)

% one of the following appendable fields: %

Author LSEL
CHANGE CONSTDERED: More people (so far) seem to like Author
rather than From, so #e have changed it. Note that there is
another field named Sender.

Subject LSEL

Reply (to) LSE.

£ eee. unfinished %

% The Append command adds something to the current specification
(at the end) of the named field of the mail in progress %

Show

COMMENT: Isn’t the AUGMENT convention to require a final,
confirming 0K »>efore executing the command? Shouldn®t there be a
tinal, confirmina 0K before showing anvthing (e.g., Show Mail (in
progress) 0K)?
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% one of the following: 2
Mail (in progress)

% displays status of all fields not null for the mail in
progress. Note that fields RECORJE), PRIVATE, and ACKNOWLEDGE
must accept a NO specification from the user, which is
ditterent from the null in making decisions on whether the user
has specified the field. The default for a null field will be
NO in most zases, but Wwe want to distinguish that he said NO. %

Author

%t displays status of the Author field for the mail in progress.
%

CHANGE CONSIDERED: More people (so far) seem to like Author
rather than From, so we have changed it. Note that there is
another field named Sender.

Subject
Reply (to)
¥ eee uUnfinished list of fields 2

COMMENT? (RLL msg of 16 May 1711) ees I am very opposed to the
SHOW command since it varies all over the place in whether it is
recognized as 5, <>»S, <>SH. How about Display? View? ...

COMMENT: Suggest a better word? I assume you are proposing
changing it in BASE as well. Display is inappropriate because
the word has to make sense in TypewWriter mode too. It does
seem to me that most subsystems will have at least 3 commands
beginning Wwith S (We*ve already got three in our current talks
about MAIL so far), so Show is usually <>SH. Is the reason for
your serious 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?

Initiailze Mail (in progress) OK

¥t Set the status of all fields of the "mail in progress" back to
defaults (most empty). %

COMMENT: (RLL nsg of 16 May 1711) «es Second, are Wwe changing
RESET to Initialize? If so we need to change the BASE command as

well. Since there are many ‘R’ commands that might be a good
1d@a8e eoa

COMMENT: No, I don“t think of it as changing RESET. This
command has a different function than the Set/Reset commands in
other sussystems. I imagine there 4ill ALSO be Set/Reset in
this Maill subsystem, used for Mail useroptions, ie, switches
tor certain background settings. This Initialize command
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actually erases your current worke. It is central to the
actually function you are performing in this subsystem. 0On the
other hand, Reset should be used for changing the settings of
certain features for the user, things that have to do with how
the functional commands work, and should not be used for a
command that actually does the work. For example, in BASE,

you wouldn“t use the command word Reset to delete modifications
(comparable to Initialize in MAIL). 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 received:
% CONCEPT: Status of received mail

Lach 1tem of mail that a user receives has a status. This may be
implemented by storing all nail items #ith the same status in a

Plex, e.ge. there would be a new branch, old branch, reminder
branch, etc.

COMMENT: This presents one wavy of handling mail. I have
another (e.ge. I don“t want an author branch and i would not use
an old mail branch). I am sure others have different schemes.
I suggest that the thing be IMPLEMENTED so that only new mail
1s a category that the system requires. The DEFAULTs and
TRALNING can be slanted to this scheme if desired, where old
mail, reminder and author are pre- defined categories. The
reminder idea is great and can be user-dependent as well (e«ge.
"set category <name> to be reminder mail"). I think if the user
uses READ to read new mail and does not move it anywhere it
should be maoved to a category-- again user defined and
identified as a place to put read mail, but not a built in
name. Such an implementatio scheme make the system more
general and flexible >ut can look exactly like you w#ant too.

New mail (unprocessed)

This means that the mail item has been copied into the
user”s initial file, >ut the user has never read, printed,
forwarded, answered, stored, or otherwise "processed" this
mail iten in the MAIL subystem. An item can be processed by
the Process command, as well as the Forward, Read, etc.,
commands.

Uld mail (processed but not categorized)
The mail item has »>een processed in some way (ie, is no
longer "new" mail), and not marked as a "reminder"™ item or
filed under some specific category. It can be thought of as
being in a miscellaneous storage area.

Reminder items ("remind me to do something with this")

The user has specified that s/he wishes the item placed in
this category so s/he can ask for these items as a specific
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class of items that still need to be processed, 2r treat
both this category and the "new" mail together as "pending"
maile 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 here; vou are NOT required to specify that you

Wwish an author copv. Senders do NOT automatically receive a
COPYe

user’s category
The mail item has been filed in a special category set up by
the user, e.g. mail about the Mail subystem, mail about
TOPS20.

The user may also file a mail item anywhere else he chooses
Just by indicating the location. %

¥ common rules %
MAILTVPE =
%2 one of the following: %

New (mail) r<0OPT> (selected by) MODIFIER]Y & MODIFIER
defined below %

Reminder (mail) r<OPT> (selected by) MODIFIER]
COMMENT: To clearify my suggestion: this be a pseudonane
for the user defined category that is set to be the
reminder category, rather than being a built-in category.

Pending (new and reminder mail) C<OPT> (selected by)
MODIFIER]

% combination of above two categories %
01d (mail) C<KOPT> (selected by) MODIFIERY
Author (copies of mail) C<OPT> (selected by) MODIFIER]

COMMENTS: Suggest 0ld and Author be omitted as command
words here (and appear as usercategory if defined).

USERCATEGORY [<OPT> (selected by) MDDIFIER)
Branch (of mail at) DSEL [<OPT> (selected by) MO)IFIER)]

% One has to address some branch with this construction
if it hasn”t been named as a special category in MAIL. %
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COMMENT: I don“t see any restrictions associated with
. removing this. And lots of gains. Mail should bde kept
in places that are categories, no?

ftem LSEL

2 "Ttem" refers to a single piece of mail whose citation
has been delivered into the user”s initial file. Only
the user”s mail file(s) that are known to the MAIL
Subsystem are searched for this item. The catalogs of
recorded mail are NOT searched (see balow for Recorded
mail).

I°m using citation to refer to the user-definable parts
of an item that are delivered to the user®s initial file.
The default probably includes some parts of the item”’s
header, plus a reference to a recorded item, or the
complete text of an unrecorded item.

For LSEL, the user types or points to one Or more message
identifiers, separated by spaces or commas (just like an
IDENTLIST).

How about some appropriate noise words after "Item"™ above

to indicate to the user that message IDs are expected.
Suggestions? %

. MODIFIER =

% one of the following: (When a MODIFIER is followed by
another MO)IFTER, then the logical connector "AND™ is assumed)
2

Date (sent) Since LSEL MODIFIER/OK

Date (sent) Before LSEL MODIFIER/OK

% If Since is not also specified, Since the beginning of
time is assumed %

Date (sent) Between LSEL (and) LSEL MODIFIER/DK
To PATTERN=-SINGLEFIELD MODIFIER/CONFIRM
CONFIRM = ¢ one of the following: %
DK % when some Date field is described %
OK (searching since DATE only) 0K % when no Date field
is described (DATE in the noise words is the date six
months ago) %

. Cc PATTERN-SINGLEFIELD MODIFIFR/CONFIRM

Bcc PATTERN-SINGLEFIELD MODIFTIER/CONFIRM
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Author PATTERN-SINGLEFIELD MODIFIER/CONFIRM
Subject (word) PATTERN-SINGLEFIELD MODIFIER/CONFIRM
Keyword PATTERN-SINGLEFTIELD MODIFIER/CONFIRM
Subcollection PATTERN-SINGLEFIELD MODIFIER/CONFIRM
Number LSEL QK
List of message IDs
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
documentation). If it isn“t entirely digits, I orefer
calling it an "identifier".
Pattern PATTERN-WITHFIELDS DK
PATTERN=-SINGLEFIFELD = LSEL
% one or more idents, words, or whatever the command expects,
separated by / for "OR", & for "AND", and grouped by
parentheses %
PATTERN=-WITHFISLDS = LSEL
% Field names followed by = for "EQJALS"™ or # for "NOT EQUAL
TO" and the value; separated by / for “OR"™, & for "AND", - for
“NOT":; and grouped by parentheses %
COMMENT: Needs clarification =-- What exactly can 2e separated
by / and & and preceded by =-? what can you do with - that you
can‘t do with NOT EQUAL (what is the reason for also allowing
=37
PRUCESSTYPE = (process)
%4 then one or more of the following until OK is selected: %
0K
Remind (me later) OK PROCESSTYPE
Read (entire item) VIEWSPECS % Keep going: %
¢ shows complete text
<CTRL-0> will stop the show
In Display mode show one screenful and then proapt (Type
<DK> to see more, and for last page prompt (Last page,
type <0K>» to continue) %

COMMENT: I do not think #e should refer to "pages"™ of
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displayed information. I think the differ2nce betwWween
"to see more™ and "to continue" is awfully subtle and
may well be missed. I think this should work the way
such things Wwork in all sinilar places in AUGMENT;
ieces either this should say "Type <O0K> to continue"
and, finally, "Type <O0OK>", or AUGMENT should be
changed however we propose here. I like the way it
works currently in AUGMENT.
PROCESSTYPE
Print (2atire iten)
% this command should continue as in BASE Print, as if
the object has been specified. Should we provide the
Jutput capability also? %
PROCESSTYPE
Acknowledge (receipt) % one of the following %
0K
Immediate (delivery) 0K
Deferred (delivery) 0K
PROCESSTYPE
Answer (item)
%2 show brief view %
(to author and) % one of the following: %
To (list)
Cc (and to list)
(include vourself?) Y/N/OK
COMMENT: The meaning of this is not clear. Does it
mean "J)o yvou want an Author copy?" I don’t seee why
this should work any differently from when you send a
piece of mail.
(bodvy of answer?) % same choices as for Send &

(to be recorded in Journal?) % same choices as for Send %

(show the answer to be sent?) % same choices as for Send
2

(send the answer?) % one of the following: %

Y /0K OK/Immediate/Deferred
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No (fill in) % one of the following: %
COMMENT: The above reflects roughly what we WwWant
to achieve here functionally, but does not specify
an appropriate syntax...needs worke.
SETTABLE~-FIELDS
Append APPENDABLE-FIELDS
Show
2Finally:% Send (the answer) OK/ImmediatelDeferred
PROCESSTYPE
Forward (item)
3 show brief view %
(to:) LSEL
(comments:) LSEL
(send the mail?) % one of the following 2
0K
Immediate (delivery) OK
Deferred (delivery) OK
COMMENT: The responses to this guestion here
should be exactly the same as the responses to this
question in the Send command.
PROCESSTYPE
Store (iten in) & one of the following: %
USERCATEGORY
Category (to be named) LSEL
% mnakes a NEW user category. Note that the user does
not indicate the level. It will be inserted down a
level., %
Branch (at) DSEL
% will not be made a user category for the purposes of
the MAIL subsystem. Automatically inserted down a

lavel? (If No, then add a LEVELDJUST) %

PROCESSTYPE
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Delete (item) DK 2 then prompt for the final 0K <.h> to end
processing for this item %

RECORDEDMAIL =
Recorded (mail) (selected by) MODIFIER
¥ this comnand word refers to mail in the journal 2

USERCATEGORY =

% one of the command words made from the mail category names
that the user has already specified in a previous Store
command, or by using a MAIL useroption command. %

Scan [<OPT> (and insert the brief view at) DSEL LEVELADJUST]
MALLTYPE / RECIORDEDMAIL

COMMENT: Shouldn®t we raquire a final, confirming OK before
executing this command?

¢ then show a "Brief View" of every mail item included. 1In
Display mode, display one screenful, then prompt (Type <0K> to see
more, and for last page prompt (Last page, type <0K>). %

CUOMMENT: 1In the case of new mail, what is "first"? The most
recent?

COMMENT: Current convention in all mnail systems i know#w aoout is
to show o0ldest firste.

% FUNCTION: This command will present a brief view (probably a
1ine or two of the header) of all the mail items specified,, but
Wwill not alter their status as they exist in the user®s file(s).

This is used onlv for "peeking"™ at the mail, not for processing
it. %

Process MAILTYPE JK % Xeep going: %
t show a Brief View of first item %
PROCESSTYPE
t one of the following: %
(next item) 2% show a Brief View % PROCESSTYPE

(last item) % show a brief view % PROCESSTYPE

% FUNCTION: to present to the user each of the items in the set,
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one by one, so s/he can select one or more different processes to
examine and/or dispose of EACH item. The user is "reading™ each
Piece of mail, although we do not require the 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
filed in some other category, or deleted. Selecting 0K as the
only "process" is just allowing the user to indicate "JK, T got
that one, that“s it".

If the user asks for New or Pending mail as MAILTYPE, any ne#

mail that hasn”t been picked up from the message.txt file will
be picked up before viewing.

COMMENT: Mail that is not moved should be automatically noved to a
category that is user-defined 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 the mail item changes its status, its category, in
most cases. %

% unfinished .« (Chart of status changes for different
processes) %

Remind (me later of) Item LSEL 0K
¢ Marks or files item(s) as "reminder nail"™ %
Read MAILTYPE / RECORDEDMAIL VIEWSPECS % Keep going: %

% 1f citation does not include the text of the item, show text as
Jell as the citation of the item.

CCTRL-0> will stop the show.
In Pisplay mode show one screenful and then prompt (Type <0K> to
see more, and for last page prompt (Last page, type <0K> to
continue) %
Print MAILTYPE / RECORDEDMAIL VIEWSPECS
% tnls command should continue as in BASE Print, as if the object
has been specified, and then print the citation and text of the
item. Should we provide the Output capability also? %
Acknowledge (receipt of itemn) LSEL % one of the following %
0K
Immediate (delivery) 0K
Deferred (delivery) 0K

Answer

t one of the followoing %
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Item (number) LSEL

COMMENT: The noise here should be no different than in all
other occurrences of the command word "Item™ in this
sudsysten. I am in favor of leaving out the noise. If we
include noise, we should be sure it reflects the terminology
Wwe want to use (number vs. identifier). This comment also
applies to "Recorded" below; I amn in favor of leaving
“number" out of the noise.
Recorded (mail item number) LSEL
¢ show brief viesd 2
(to author and)
%t one of the following 2
To (list)
Cc (and to list)
(include yoursalf?) Y/N/IK

COMMENT: I very much want to give Answer a category here =-- it
would store my copy there and not mail it to me. I also think
it should »>e hard to not include yourself. Like prompt for a
category, accept a ~N default, and allow OPT to say don“t send
to myself.

(body of answer:) % same choices as for Send %

(to be recorded in Journal?) % same choices as for Send %
COMMENT: Would be nice to have this hidden-- default could be
to record only if answering a recorded message. Could specify
recording or not under the send (below).

(snow the mail to 2e sent?) % same choices as for Send %

COMMENT: Display viewers should be looking at the thing as it
is composed! This question should be unnecessarye.

(send the mail?) % one of the following: %
Y/0K 0K/ Immediate/Deferred
No (fill in) ¥ one of the following: %
SETTABLE-FIELDS %same as in Fill in command$

Append APPENDABLE-FIELDS ¥same as in Append command$

Show
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2Finally:% Send (the answer) OK/ImmediateDeferred
Forward MAILTYPE / RECORDEDMAIL OK

CUOMMENT: The 0K above seems inapprooriate; compare to other
Commands, such as Send, Answer

% show brief view %

(to?:) LSEL

(comments:) LSFL

(send the mail?) JK/Deferred/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 / REZORDEDMAIL OK (in) & one of the following: %

COMMENT: The JK above seems inappropriate

USERCATEGORY
¢ USERCATESIRY = one of the command words made from the mail
Category names that the user has already specified in a
previous Store command (or subcommand of Process), or by using
a MAIL useroption command. %

Category (to be named) LSEL

%t makes a NEW user category %

Branch (at) DSEL

¢ Wwill not be made a user category for the purposes of the MIAL
subsystem %

Delete MAILTYPE 0K 0K

COMMENT: I think there should be some noise like (really?) before
the last DK as in other Delete commands

Pick (up new mail) nNK

% The command word has not been chosen yet. Some possibilities
other than Pick up are Get, Deliver. %

COMMENT I prefer "Get"; "Pick (up)"™ seems too colloguial and
does not convey the proper meaning when seen in a list of
command words in response to question marke.

% FUNCTION: The user may specifically choose when the new mail is
to be moved to the NLS initial file from the message.txt file (to
give them the choice 0of leaving it there and yet be able to use

MAIL subsystem for any mail previously moved to NLS), but nothing
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else 1s done to it--its status remains "new". S/he may prefer to
read it in BASE, or save it for later examination with MAIL
commands. %

% Should we provide for selecting only some of the mail to be
picked up? %

COMMENT: It is possible to pick up (deleted, examined, unexamined)
mail 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.

Print MAILTYPE VIEWSPECS % Keep going: %

The "Print" cownmand prints nail. It has the same set of objects
as the "Read" command.
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< MAILOEV, CATALOG.N.S;12, >, 25-May-79 14:41 DIA ;;;;
. Introduction

Thls 1s the design document for MAIL that deals with the
catalog-related issues.

Requirements

There will be a catalog on each host that supports a given journal.
Hosts that support nultiple journals will have a catalog for each

journal.

The catalog will contain information for all recorded mail for a
given journal sudnitted from any host that supports that journal. It
1s highly desirabhle to be able to (either actually or apparently)
include "old" journal items in the new catalogs for the "ARC"™ journal
(tor tne purpose 2f searches and general references)e.

The catalog entriess will be referenced/obtained via journal numbers
(not directories and file names). It will not e necessary 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. CImplies
tnat the catalog JOES NOT contain the directory informationl.

Catalog entries for private items will never be shown to unauthorized
USerse.

Tnis will be done either 5y making the catalog unreadable by
anothing but the catalog search process, or by statement level
protection.

1t #ill be possis>le to expand the access 1ist of a private catalog
entry. The catalog will show who did it and how the list was
expanded.

It mnay be routine to keep all catalogs online. However, all software

must tunctjon as well as possible when there are missing catalog
files.

Tne catalog entries will contain all information necessary for
determining hit/fail on catalog searches. (Might as well just include
all header fields.)
The catalogs will oe maintained automatically. Catalog entries will
be made by a background process that cooperates with other processes
on other hosts to do the following:

Make new entries in all relevant catalogse.

Make forward pointers and/or changes when "obsoletes", "addenda",
and "In-Reply-To" items are received.

. ExPand the access lists when appropriatee.

Catalog entries should be in place when users receive citations.
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. General Discussion
Catalog Storage Mechamisna

Some thought has been given to using a data base management system
to maintain the catalogs and make searches. The current decision
is to use Augnent files for catalog storage. Here follows some
discussion:?

Coments begin with "If DBMS:" to mean that this point applies
if SOMEKIND of DBMS were used for the catalogs. "IF Augment®
preceeds a point that applies to using Augment to store
catalogs.

If DEMS: Thera would have to Se two kind of searches-- one thru
user”s local mail copies and one thru catalogse. These can be
exactly the same implementation if Augment files.

It DBMS: We would have to make a programatic interface to the
UBMS system, perhaps over a network, which would slow catalog
references over the case where the user”s program (Augment) is
referencing the catalog directly. Also, the progranatic
interface may be difficult. In the case of Magnum it is a
“"batch" operation since Magnum is not interactive.

If Augment: Searches over small amounts of the catalog would be

. about as fast as a content search over a file. It is not clear
that using a J)BMS would be MUCH faster than Augment, even for
large searches.

1t DBMS: The Journal is a very essential part of Augment.
Wwhatever DBYS we used, we would be married to it, and those
catalogs W~would have to be available indefinitely. If we moved
Augment to another environment, the DRBMS would have to be
available somehow or we 4ould have to replace it and have
several different forms of catalogs and catalog interfaces. If
Augments: it is as long-lived and transportable as Augment
itself.

Mail Delivery To Journal

in general there are two ways: Via regular message appended to
Journal-X“s message.txt file, and whole files placed somewhere for
a background process to enter in Journal-X.

tiles

The MAIL "send" function (for recorded mail) will create

journal iten files for tane background catalog entry processe.

These will be placed in a certain directory (e.g. JENTRY-X for

Journal=X) with a file name like nnnn.NEW to indicate that they
. are new journal items to be cataloged.

In order to preserve properties, evidently all mail will be
entered in the journal in this waye.
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Note that short journal messages should be incorperated into
jJournal nessage files by the entry process, but that the
cross-host distribution described below will take place
betore the inclusion into message files (i.e. while the
short journal item is still a separate file).

The same directory will be used to distribute Jjournal itenms
across hosts. If a background finds a .NEW item it will (1) if
it 1s the mnaster 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).

It the background process finds a .COPY 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 send it to the
master host). If it finds a .HOSTNAME file (it must >e a
master host) it will FTP the file to all supporting hosts
except host HOSTNAME and give them the name nnnn.COPY.

The entry directory will not be used for any other >urpose.

message.txt

It would be possible to enter messages sent to a Journal-X
mailbox int> the journal. This would allow non-MAIL users to
journalize documents easily. It could be required that users
tirst obtain a journal number and include that as the
message-id, or the journal entry process could odtain the
numbere.

Catalog Entry

immediate and deferred: who makes the entry?

Un a given host, one background process will make all entries
in a given Journal®s cataloge. It is possible that it may make
entries in all journals on that host. Mail should be delivered
(by MAIL subsystem) to the journal immediately, even if the
delivery is "deferred".

There should >e a mnechanism for MAIL processes to "poke"™ the
catalog entry process for immediate entry. The MAIL send
tunction could append a character to a file=-the background
process to look frequenty for new wWwrites on the file. When 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 with
delivery to users and rarely would a user see a citation when
it was not yet cataloged. By doing immediate delivery to
Journal al#days, plus immediate catalog when the journal sees
it, we can probably do well.
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how to handle short recorded messages
Short journal messaqes start out as a single file. The
background 3rocess inserts these short items into a file
containing other such messages, at catalog entry time.
how to name file containing messages.
use all >ut the last 2 digits of the journal §#?

e.J. J234 for 234xx messages.

Could probably get by dividing by 512 instead of 100
without overflowing one NLS file.

how to determine when its full
get 100 entries max per file
how to make up name of next file
add one,
how to update MAP entries when retrieve file of messages

use file name and scan MAP for entries of type "message',
fix them upe.

See balos ad>out MAP,.
kntry steps: (for each item)
find the file in the entry directory. handle by type:
+«NEW=~- FTP to master or all other hostse.
«LOPY-- simple entry.
«HOSTNAME-~- FTP to all other sup>orting hosts.

determine if should be journal file or go into file of small
messages

J file
Select a directoryll **** how to know if one is full?
Rename the file and set protection if anv.
Select a catalog file. (how?)
Insert entry in catalog file (and set protection if any)

Fix entry in MAP.
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Find entry in MAP.
Set directory, catalog-directory, catalog-name fields.
Show it as a file, now in catalog (not reserved).
J messaqge
Enter branch in appropriate file.
NDelete original file.
Select catalog file.
Insert entry in catalog file (and set protection if any)
Fix entry in MAP.
Find entry in MAP,
Set directory, 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 1s the journal number. Attached is a property list
containing the header fields (format same as for received mail).

Statement level protection may not be necessary if all header
information is not visible text (only number visible text)?

References thru catalog: the MAP

all references go "thru catalog", i.e. no direct file links
references actually use a "MAP" file (binary file)

Each word 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 some reason like access or obsoleted or added-to,
and a boolean that means it is a short document within a file.
Wil! be several such files to avoid "long" files. Simply
divide the journal number (by 256K) and use the result to get
the file, remainder to get word in file.
MAP fields: (minimum number of bits shown as Cnl)
directory[5]: use <JOJRNALdirectory> directory for file
catdirf53: use <JCATcatdir> directory for catalog

catl6l: use file JTATcat to find catalog entry
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(journal numayer is statement name)

gchecklC11: boolean, check catalog for access, indirection if
TRUE

messagel131: d>oo0lean, TRUE if not a file but a message.
file name is constructed from journal number.
2.9+ JMESSn where n is journal number/100.
Catalog updates

Journal items are read-only. The catalog is read-write, but is
only changed >y the dadkdround catalog entry processe.

Catalog entries are changed in response to mail received. The
background process recognizes:

Mail 4ith an "In-Reply-To"™ field.

The 1tem being replied to (if it is a recorded document) has
its "Forward" field inserted/appended to contain the new
document®s pnumber.

Mail with an "0Obsoletes" field.

Fach item 2eing obsoleted gets a new field "Obsoleted" to
indicate that it has been obsoleted and the new number is
shown. ¥Yhat to do it a document is obsoleted twice? This
1s improder (user error)=-- the newer document should be
obsoleted!

Mail with an "Addenda-To" field.

Fach item referenced in the Addenda field gets an
"Addenda-see"™ field inserted/appended to show that the new
document is an addenda.

Mail with an "Access-Change'" field.

A single item is referenced. The access 1list field in that
item is changed to an "0ld-Access-List" field. The
"Access=Change"™ is appended to the original list and
inserted as the "Access-List" for the item. A "Forward"
field is inserted/appended to reference the access change
document. The access change document remains in the journal
to record the details of the change.

Multi-nost considesrations
Catalog entries on other hosts

New entries are sent to all hosts that have catalogs 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.

F¥ile cache

No hosts are required to keep all journal entries online. The
master host is required to archive all journal entries that are
not kept online. Other hosts may delete journal files at will.
Hetrievals 4i1l be made >y moving files from the master host,
after getting them from tape if necessary. Hosts will maintain
thelr own "file cache"™ of recently referenced or entered
journal items as they see fit, without regard to what is kept
online on other hostse.

Catalogs should be kept online. However, if they are not,
users will be inconvenienced by the following and no more:?

Journal items that require catalog-checking, namely,
obsoleted, addenda-to, private, will be unavailable.

Searches over files in that catalog file will ignore 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 MUST remain online on all haosts to make
journal itewm available.

. File deletion

When a Journal item file is deletad, the MAP is changed to show

that the directory is unknowne. Other entries in the MAP are
lett unchanged.

When a catalog file is deleted, the MAP could bDe 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 reguest for
1t. Not sure of bhest way to interface this to the user program
that wants the 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 file is changed to
reflect the location of the entry when the file is completely
onlinea,

If the file is one full of short messages rather than a single
1tem, the MAP has to be fixed up for each item in the file.
These will a3ll be in one small region of the MAP file.

. If a catalog file is restored, the MAP must be updated for each
1tem in the catalog file.
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Number systems

Numbers tor recorded documents are obtained locally at "send" time
py the MAIL sudsystem. The form of a journal number is
<¢digit=-string> “- <journal-designatord.

It may be »3ssible to include only the digit string in
citations for journal X where X is the default Journal for the
user. For a totally isolated Journal such as the EOP would be,
this is pro»a’>ly highly desiras>le. Internally however, the
journal designator will always be present.

Examples: 1234~-ARC or 47651-NIC or 777-EOP.
source of Numders

Numbers are controlled by a number file on each host. Each
word in the number file corresponds to a journal item. Numbers
are assigned to journal-supporting hosts a "page" (512) at a
time from master host. This is done programatically by a
process on a remote host logging into the master host and
running a prodram that returns a page numdber. The drocess
“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 given to which host, for diagnostic purposes. The
number files on remote hosts @ill have "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 journal number N#x. If the word contains
zerosnumber is ynused. If used, it contains the ident of the
sender, plus a bit that indicates whether that number is reserved
or really used (entry cataloged).

User settable #ord for the file could contain:
1. the page number for the current 2ade with free entries.

2. the "offset" (N) to be added to numbers to get the real
journal number.

A utility program could be run when the file got very large in
order to keep it from becoming a "long" file. It would discard
the first N pages (that had no reserved, unused numbers in them)
and move all other pages down and change the offset in the user
settable word.

This scheme makes it fast and easy to obtain a number and easy to
find out what happened to a number, or obtain a list of reserved
unused numbers and responsible individuals. Numbers will be
obtained by the MATIL 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) by the journal catalog entry
yackground processs.
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Catalog File Names

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 assumption is that catalog searches are bounded first
of all by date pairse 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)e.
Catalog file names should reflect the date of tne earliest entry
in that file, to facilitate search bounds.

For example, search bounds could be always taken as month-yeare.
All mail originating in a given nonth would go in files cat-m-yen
where m is the month, v is the year, and n is the number of
catalog files required for month m (hopefully one).

Another scheme that allows the system to create a new catalog file
at will (rather than at start of month) might be better. For
example, catalog file names could dbe of the form year-nonth=-day
(all 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 f>r a retrievale.

Another scheme would be to create catalog files at will and give
them sequential names like catN. A separate file would act as a
ey into the catalog files. 1In this file, month-dates would be
statement names and there vou would find links to the appropriate
place in the appropriate catalog file to start (or stop)
searchinge.

Processes
Data Structures

Procedures



Mot tov disteiodion AW/N\-SM

JAKE, 26=-Jun=79 10:31 < FEINLER, NLS-MSG-0OVERALL-DESIGN.NLS.1, > 1
< ANDREWS, NEW-OVERALL.NLS;1, >, 29-May-=79 14:40 DIA ;;;;

Introductlon

|
This document descrihbes the integrated mnail system to replace
SENUMAIL and MESSAGE for AUGMENT. There will be a single subsystem
called MATL that will be used for sending, reading, and manipulating
potn Journal and secuential mail.

|
It will be possible to send mail to individuals in the ident systenm,
individuals that use network-wide sequential mail systems, or both,
with the same comnands. It Will be possible to read mail from e&igggc; |

type ot source with the same commands. dak &5 A
wmuﬂ%ulwwm
This will be a multi-host, nulti-journal systenm: vbwikbﬁ

Eventually users from any number of hosts (that are linked by
networks) may use the same Journal (true multi-host journal).
There may be several Journals. These may be viewed as
sub-journals and may be private or not connected to the primary
"Journal" for various reasons, but citation numbers will be unique
over all journals. The citation numbers may be different than the
current Journal, but it will be possible to retrieve "0ld"™ Journal
1tems.

There may be multiple ident systems. It Wwould be possible to send
natl to an ideat in any known ident system. Hosts, Journals, and
Ident systems would be independent, but each user would belong in
a specific Tdent system, have a default Journal, and a single host
at ahich online nail #as delivered.

User Interface Design
Mail Document Elements

The elements of a piece of mail consist of header elements plus
the message (or document) body. Certain header elements are
required, most are optional. The message body is not reguired.
These tialds w#will be present in the actual mpail document, but may
not be shown to the user when he sees either a brief view or a
full view of the mail. The names of the fields below are as
specified in the RFC733 document. The old Sendmail namne is shoin
in parens if it existed.

The tields that are not specified in RFC733 are shown with an *.
The RFC733 fields may have nore specific syntax and use than
specified here--these descriptions are for a general
understanding=--refer to RFC733 for details. The REQUIRED comment
means that it is required in our context, not necessarily by

RFC133.,
Header Fields:

Subject (Title). REQJIRED.

Note: MAIL requires Subject fields in mail that it sends
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out. It receives mail without Subject fields.
A string of free text.
From (Author). REQUIRED.
A list of addresses.
Sender (Clerk).
A single address (mailbox). Not present if same as Frome
Reply-To,

A list of addresses. FReplies to message to be sent here as
well as (possibly) others.

RFC733 suggests that if Reply-To is present, replies not »d>e
sent to the From but only to the Reply-To addressees,
automatically. The user would have a chance to add to the
distribution however.

Date, REQUIRED.,
Date and time message sent.

To (Distrijution for action). REQUIRED.
Note: It is required that one of From, Cc, Bcc, be presente.
A list of addresses.

Cc (Distribution for info)e.
A list of addresses.

BCCe.

A list of addresses. Only the authors and Bcc recipients
will bee the Bcc field.

File-Carson*

COMMENT: Did we agree to use my (BLP°s) idea about
“"categorv" names in the To/Cc/Bcc fields instead?

COMMENT: Not fully resolved. More efficient to separate
category names in a separate field like Fcc:

Desirable for EOP. What goes here and how does it work?
Message-I0 (Number). REQUIRED.

RFC733 says °< (text) “>. The message-id will be formated
to bhe a link.

2



JAKE,

26=Jun=79 10:31 < FEINLER, NLS-MSG-OVERALL-DESIGN.NLS.1, > 3
In-Replv-To.
List of message identifiers to which this message replies.
This field will be used to retrieve all messages relating to
some recorded discussion.
References.
List of message identifiers to which this message refers.
comment.
A text string.
Keywords.
A text string. Used for searchinge.
Subcollections*,
A text string. Used for searching.

Addenda-To*.

A single message-id. Used in automatic catalog maintenance
and documnent retrieval.

Obsolates*.,

A list of message-ids. Used in automatic catalog maintenance
and documnent retrieval.

Action-Code*.

A text string. For user purposes.
Length*. REQJUIRED.

The number of characters in the message body.
Private~*,

A list of idents of individuals that may access the
document. If the "Private" field is not present the
document is publice The access list restricts access to the
recorded copy and catalog entry of the document. 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-ofx,
A single message~ID. Indicates that this document is part

of (or chapter of) a "superdocument®". Used in automatic
catalog naintenance and document retrieval.
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Original-Header*.

A message header (formatted in such a way that it permits
parsing >f 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 that forwarded item--the message body
of the forwarded item will be copied and >ecome the body of
this itenme.

Acknowledage-Delivery*.

If this field is present, at the time the message finally
delivered to the user’s mailbox, a short message of
acknowledgement is sent to the Sender automatically (From if
no Sender).

Date-Received~*,
This field conatins the date and time of mail delivery to
this user. (Field is created >y mail reading process using
information stored bv mail delivery program). This field is
not present in recorded copiese.

Forward*.
A list of message-ids.
This field #ill ONLY 2@ present in catalog entries, and will
be inserted automatically during catalog maintenance. Means
that this document is referenced bv the listed documents,
either as "In-Reply-To" or "Addenda-To" or "Access-Change".

Dbhsoleted*.,
A single message=-id.
This field will ONLY 2e present in catalog entriss, and will
be inserted automatically during catalog maintenance. Means
that this document has been obsoleted by the mentioned
document.

Addenda-Sea*,
A list of message-ids.
This field will NNLY 2e present in catalog entries, and will
be inserted automatically during catalog maintenance. Means
that this document has been suplemented by the mentioned
document.

Access-Chanje*,
A list of idents. Must be accompanied by a Reference field.

This field will be used only to change the access of a
private recorded document. The list of idents are added 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
the "Forward" field for the document. The old access list
is saved in an "0Nld-Access~-List" field and the new one
replaces the old Private field.

Dld=-Access~List*.
A list of idents.
This field will appear ONLY in a catalog is will be inserted
automaticallye If multiple access changes have >een made,

the fields will be inserted in the same order that the
"rForward" references are made.

Commands See (maildev,commands,)

Addresses

Addresses will be individual idents, group idents, ARPANET
addresses, or 2ostal mnail addresses. These will conform to
RFC133.

Note that this means that "ARC Staff" cannot appear as a legal
“To" address. It must be ARC Staff: Allen, Andrews, Beck, ece «

Considerable checking has to be done on addresses of outgoing mail
that is to individuals that do not use MAIL. In particular,
idents have to 2e changed to ARPANET addresses so that other mail
systems can answWer the mail, host names have to be added to local
addresses of mail going to another host.

COMMENT: Sug: Why not just ALWAYS send out full ArpalNet
addresses s0 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.

ldents that belong to "foreign" ident systems will appear as
“IDENTAHDSTNAME"™ where HOSTNAME is the name of the "master" host
for that identsystem? This needs some work! In particular, what
nappens if a nessage is sent to a non=-MAIL user and also to a
toreign ident. That ident should be resolved to an ARPANET
address, but that has to be done by the foreign ident system!

The current planned solution to this is to have an ident system
mailbox such as IDENTSYS@RHOSTNAME. A automatic deamon would
forward mail to the proper mailbox when the address was in a form
such as IDENTSYS (IDENT)RHOSTNAME. This address could then be
used both as an address to send and a return address aPpearing in
malil to non-MATL users.

Mail 1tem Format

The tormat of the citation will be specified by a useroptions
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Parameter. A default form will be available, or a program may be
supplied bv the user (?). The default form will include
appropriate fields and the nessage body if it exists. Since the
Answer, etc. comands need access to fields that the format may
exclude (as well as the exact field name which may be changed),
the entire header will 2e included in a text property that is
1nvisible, but available to the MAIL subsystem.

CUMMENT: Sug: See <MailDev,Command-Syntax,> on "Filters",
Screens, and Templates".

Message=-IDs

Recorded message-IDs are journal numbers. Journal numbers will
include a journal-designator. The journal-designator nay 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 the user“s ident, originating host, and a
sequence number. The neXxt 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 recorded item may have the message-id 12345-ARC and an
unrecorded numdber may have the message-id DCE-1234C-0F3.

For#arding

When mail item A is forwarded mail item B is generated. The body
of B is a copy of the body of A. One field in the header of B
contains the header 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 were added. If B
1s forwarded, (and becomes C) the recipients see all previous
headers and comments that were added along the waye.

1f the item being forwarded is simply a citation for a recorded
document, the message bodies are all empty and the original header
contains the message-=id of the document. Note that the process
that formats the mail actually shown to the user probably wants to
handle forwarded mail rather carefully so that the user sees the
most desirable part and a minimum of info he/she does not care
aboute.

Consider the case of a private recorded document. ©One of the
recipients wants to forward the document and expand the access
l1ist. We have discussed two ways to handle this.

Create a ned recorded item which simply has an expanded access
list and points to the original (which has the original access
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list). 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 them.

Change the access list in the original. This violates the
principle of a read-only journal in some sense, and opens the
gquestion of (1) can recipients expand the access list or only
the authors, and (2) how do you protect the access list from
unauthorized changes. A solution to some of this would be to
keep the access list in the catalog as well as or instead of in
the file. Tha access list in the catalog would be expandable.
Somehow it must be possible to gain access through the catalog
it the user is authorized, but not directly if the user is
unauthroized. Thus the journal documents themselves would be
read-only. By putting statement-protection on the catalog
entries, unauthorizes changes of the access list could bea
prevented,

Catalog Lookup

All (in theory) references to recorded (Journal) items will be
made through a catalog or equivalent. This will eliminate the
directorvy name, nulti-host problem. In fact the home directory
tor a given item will probably change from time to time on hosts
that are not the "master host"™ for the Journal in question.

All references to updated (Addenda-To) items will autonatically be
intormed or shown the suplement. If an item has been obsoleted,
the user will be informed of that fact and shown the new document.

Uverall Technical Design

Mall Delivery

Mai1l delivery will be the same as or parallel to the way ARPANET
mnai1]l 1s delivared now, except that the message dody will not de
present for "long" recorded items.

To send deferred mail, the MAIL subsystem will create a file in
the user”s login directory #ith a name such as [--UNSENT-MAIL--1.
A backqground mailer process will search directories for such files
and, using the name extension, deliver them to the proper
directory or proper host. This is currently done by MAILER. We
nay write our s#n MAILER for our own needs. We may get by using
MAILER for the immediate future.

MAILER delivers mail to foreign hosts using ARPANET FTP (NIC
29Y588). We will write a ned mailer to get mail to other hosts vyia
Tymnet.

For immediate delivery, there are three choices. First, MAIL can
perform the delivery itself. Second, it can "poke" MAILER by
setting flags in a <SYSTEM> file that MAILER checks frequently for
new writes, Third, a sub=-fork under MAILER could do the delivery.
Poking MAILER 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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codes Poking has an inherent delay built into it however. It is
possible to have MAIL subsystem deliver local mail but always
queue foreign mail.

For purposes of determining if mail has been sent, it may be
advantagous to have the message-id be part of the unsent mail file
name.

/

The current plan

Malil will be delivered to the journal in the form of an Augment
file. Thus everything will be preserved in the record. Mail
delivered to users will have structure preserved. Signatures
will be reconstructed to show the statement author as the mail
author, times and date as the time and date the mail was sent.
Users wishing to preserve properties in mail will have to
record it. If the message body is short, the recipient may
have to jump to the journal copv to see the properites (other
than straight text).

The old plan

Mail sent to Journal for recording will always contain the full
document., Mail sent to MAIL users will contain statement
Signatures and graphics encoded in the text in such a way that
it can easily be restored by the MAIL recipient process. Mail
sent to non-MAIL users will omit signatures and graphics. For
this purpos2, MAIL users will be those in the ident system that
recieve on-line delivery. If a mail item with encoded
signatures is read via MSCGC the user may see some slightly
strange stuff. The encoding should be done so that it is as
unobtrusive as possible.

Mall Receipt

Mall willl be recesived in a users "MESSAGE.TXT" or "MAIL.TXT"™ file
in the current format. The MAIL Read command and initialization
rule, will move all MESSAGE.TXT entries into an unread mail branch
and empty out the MESSAGE.TXT file.

COMMENT: Suqg: Tt be a UserOption as to when, if at all,
Messge.txt gets automatically Moved to the user®s .NLS file.

There will be automatic notification of receipt of new mail (a
message in status window). Apparently this has to be Adone by the
FE. It may or may not 2e possible/desirable to automatically
"read" the mail at that time. It is somewhat feasible to go into
a special command IF the user is in MAIL at the time new mail is
noticeds If the user is in another su>svstem it is not clear
whether this is desirable or always possible.

COMMENT: I don“t think it desirabhle to "read" in new mail when
in a subsysten other than MAIL. I think it should be a
Usergption as to whether to do it automatically when in MAIL.

Current plan is to read nessage. txt mail only in response to
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commands in MAIL subsysteme.

Users will receive complete documents for unrecorded mail.
Recorded mail wil) be handled like Journal items are now=--short
messages appear in full, others are just a citation (a message
Wwithout body in this context).

The formatting of the incoming messages into AUGMENT text will »>e
deslgned in such a way that an arbitrary program can be patched
1nto the process. The entire message header will be included as a
property, which can be formatted for easy parsing by program, as
the user will 1ever see it directly.

Journal Entry See (maildev,catalog,) for this and related issues.

Cross Host transfer

Mail going to another host will follow the ARPANET protocols. For
Tymnet we will use Telecopy if adequate, or establish our own
protocol.

For a given Journal, there will be a single host that is "master"
nost for that Journal. All Journal entries will be sent to that
host. Local copies will be kept on other hosts as required
(recently referenced/entered items will exist online in a "cache"
of files). The other hosts will generally have complete catalogs,
but there should be a mechanism for referencing items from a host
that has no catalogs for the specified Journal. There should be
an automatic mechanism for retrieving Journal files on the Journal
host and FTPing them to a desired host. The files to bYe retrieved
will be referencaed by journal number and no further qualifications

(such as directory).
Numbers and Catalog References See (maildev,catalog,)
tarly Command Capabilities Descriptions
Mail Orlgilnating Commands (Capabilities, not command specifications)

Interrogate (necessary fields)

Like SENDMATL*s interrogate Asks user for required fields,
then allows for additional fields to be spcified.

Specity <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

specifv. Like SENDMAIL®s Authors, Comment, Number, etce.
commands.

Thlis may be the proper place to specifv whether the item is to
be recorded (#ith an option to specify which journal) or
unrecordede.
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Send (immediate/deferred)

Like SENJMAIL Send. Immediate takes longer since mail is
actually sent. When Recorded mail is sent Immediate,
cataloging is "done" when Send command is finished. Deferred
is similar to SENDOMAIL®s Send or SNIMSG Queued. It may be that
the recorded/unrecorded option is specified in this command.

Send WILL NOT proceed if the required fields have not been
specified.

Save/Restore status

Like SENDMAIL Insert Status and Process.

Reserve numder

(optionally takes a journal designator to show which journal).

Recorded (optional Journal identifier)/Unrecorded

Recorded documents are entered in the Journale Unrecorded
documents are not entered and the message-id is different}
recipients will aluways receive the actual document, not a
citation.

Show status

Mail

Like SENDMAIL’s.

Manipulating Commands

Mode]l of how MAIL is used:

10

When entering MAIL and when the BriefVied command 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 before. Jnder mail-option switch control, su’>segquent
“brief views" mav 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).

The user then reads his/her new mail (in one of two ways) and
does one of the following with each item: delete or move itenm
to another branch of mail items. Before or after a Move, the
user can Answer and/or Forwarde (I.e. 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
pointing to files that contain mail items. The Move command
will allow the user to make up a new catagory at the time the
command is specified (probably via the option key). The Move
command will, under mail-option switch, recognize (old)
categories as command words, or take them as full text
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specifications. (The thought here is that the user may have so
many catagories that comnand-words are not useful)e.

COMMENT: The "full text" specification is guaranteed to
take AT LEAST as many keystrokes as a command-word (and
usually nore) and a user would find out later that he/she
had mistyped. Hence I see no reason for the "full text"
option,

COMMENT: The "full text" option neans that the user With
lots of categories does not have to remember how many chars
each takes to trip the recognition, nor wait for the system
to see if he/she typed engugh-- just type the whole thing..
Mistyping is not the issue.

COMMENT: Ahh == I see. I agree that there ought to be a
“full text" option.

The mail in the "new mail" branch (that has not been moved or
deleted) will be given statement names such as ml, m2, etc.
These will be used in the manipulation commands as names.
After the mail is moved, the name will become the message-id.
Then the mail item must be bugged or the message-id given in
order to manioulate it further.

The delete command REALLY deletes the item and requires two
confirms. (The user can easily move to a deleted category tha
can be expungad at will if that is what is desired).

The two ways to read the mail are (1) to use the Read command

11

t

which cycles through the new mail items interrogate-fashion and
allows the user to dispose of each in turn until he/she uses CD

or runs out of new mail, and (2) by using top level commands to

Move or Jelete items 5y addressing them (28.g. ml, M2, ecee)e

Un a display, the brief view will remain on the screen to
permit bugging while handing mail. When an item is shown, it
covers the »>rief view, but the bdrief view is restorad when the
item is Moved or Deleted.

Read New (mail)

Enters a cowmand loop that allows user to handle new mail 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, Delete, Answer, Forward, etc). A mail-option sditch
will control whether or not default action is taken after the
item is read. This action, if taken, will be specified as a
sequence of commands, for example "Move (to) old-mail".

The mail-od>tion switches specified so far should be enough to
satisfy almost everyone’s desires for catagories of
seen/unseen/recent/old mail.

Skip
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This command will be available in the "Read" command loop
only. It moves current piece of mail to end of unread mail
list for later processing.

Answer

Enables user to reply to current piece of mail, ala MSG,
Automatically fills in an "In-Reply-To" field.

Forward
Forwards piece of mail with optional comments to be added.
These comments appear in the Comment field of the item sent.
The header of the item being forwarded is autmatically included
in the "“Previous header"™ field. See discussion below about
forwarding >rivate documents.

Delete
REALLY deletes a mail item. Requires two confirms.

Move

Moves current or selected piece of mail to any category. May
create a new categorye.

Copy (useful?)

Copies current or selected piece of mail to any category. May
create a new category.

Expand (useful?)
For a citation only, inserts the document body so the user has
a copy in his own file space. (The number of characters in the
document is shown in the citation, or show to the user and get
contirm?).

Acknowledge receipt (useful?)

Sends short message acknowledging receipt of current message,
to Sender (2r From) only.

Uutput (new mail)

Prints (expanded form if requested) the unread mail branch.
Output (mail branch)

Prints any branch of mail items (expanded if requested).
Dutput (mail itemn)

Prints only one mail item.

Jump Link
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Jump Link on a message-id of a recorded item will get user to
the recorded document if it is online, as it does now. Note
that this will always reference the Journal number, never a
regular file linke We will make an effort to make this nearly

as fast as the current jump on a directorv,file journal
reference.

Survey (mail »ranch)

This command will perform searches over given mail 5ranches or
catalogs and give a brief view of "passing" documents. 0On a
display, the srief view of documents will be accessible via
Jump 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"Y,
<field> = <text> or {field> CONTAINS <text>, and boolean
operators involving these tests.
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€ MAILDEY, MAILSUPPIRT.NLS;32, >, 30-May-79 09:09 MEB3 ;;;;
introduction

Design document for the parts of MAIL subsystem that interface to
MESSAGE.TXT file, RFC733 format, and mail deliverye.

GENERAL COMMENTS by BROWSER®*S =
Place general coanents here.

Now we“re getting there! I have added extensive comments, but they
to not have a great impact.

Place specific comments anywhere preceding it with "COMMENT".
Uutlgolng Mail
General

1t is assumed that the message to be sent has been created and
exlsts in an AUGMENT file as a branch. It should be in a form in
which 1t is easy to get a handle on individual fields in the
header (some crucial ones being to, cc, becc, reply-to) and the
Dody.

I strongly suggest that each field in the header be a separate
statement. Sending the item will be much easier if the mailing
procedure does not have to do a lot of string analyzing in
order to isolate individual headers.

The address fislds of a nmessage sent to non-Mail user®s will be
arpanetized (i.e., all idents will be transformed into arpanet
mailboxes). The address fields of a message sent to a Mail user
#i1l be exactly the same as it appears in the composed message
(i.ee, a mixture of idents and arpanet mailboxes). The assumption
at send time will be that idents imply mail user and arpanet
mailboxes imply non-Mail user. Tf the arpanet mailbox of a mail
user 1s to be transformed into an ident, it should be done at
message composition time.

COMMENT: The code should be organized so that the mail user/non
mail user info can be extracted fron the ident system at a
later time (when the ident system is improved).
Stepl: Add Date and Message-ID fields.
Get current date and time, and add Date field to AUGMENT file.
The Message-TD is obtained by calling a procedure (to be specifed
by Uon) wWwith arguments: ident of sender, recorded boolean. Make
up Message-ID field and add it to AUGMENT file.
Stepl: 1f the message is recorded deliver message to Journal.

Call a procedure which creates an AUGMENT file in directory ?????
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(ask Don) consisting of a copy of the header appearing in the mail
‘I. branch without the bcc field and the full body of the message.

COMMENT: The header field property will not be included at
this time (it goes in the catalog).

Step3d: Get arpanet mailboxes which will receive the messages.
Four strings will be constructed:

MSENDTOCC - Arpnet mailboxes of all addressees in to and cc
fields who are Mail users separated by commas.

MSENDBCC - Arpnet mailboxes of all addressees in bcc field who
are Mail users separated by commase.

NMSENDTOCC - Arpnet mailboxes of all addressees in to and cc
fields who are Non-Mail users separated 2y commase.

NMSENDBCC - Arpnet mailboxes of all addressees in bcc field who
are Non-Mail users separated by commas.

1t will >e useful to construct three more strings at this time.

ARPATO = Arpanet mailboxes of all addressees appearing in to
field.

‘l’ ARPACC - Arpanet mailboxes of all addressees appearing in cc
field,

ARPABCC - Arpanet mailboxes of all addressees appearing in bcc
field.

The ARPA* strings will be used to replace the tor, cc and bcc
fields in the header for any mail sent to a Non-Mail user.

#hile all this is going on we can also set flags called toMail
(TRUE if jtem going to at least one ¥ail user) and toNon-Mail
(TRUE 1if item going to at least one Non-Mail user).

This is done by examining the to, cc and becc fields in the AUGMENT
file. When a mailbox is encountered it is added to the appropriate
nmsend string. When an individual ident is encountered we must
look up the record for that ident in the IDENT file get the user
name and host where he receives his mail construct the mailbox
string (<user>@<hostname”>) and append it to the appropriate msend
string. When a group ident is encountered we must resolve it to
1ndividual idents and build mailbox strings for those idents.

COMMENT: More detail on ident lookup: When a phrase is
encountered, if it MIGHT be an ident (5 chars or less) look up
in the 1dent system. If there 0K, if not see if user name (via
. DIRST 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. If the phrase is followed by a machine-id
(ROFFICE=3) assume the name is a correct mailbox on that
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machine. The hook for multiple idents goes in here somewheree.

There are tévo existing procedures in the ELITE stuff called
cvdirid and cresolvid that go a long way towards accomplishing
all this.

while the msendto and the msendcc fields could be combined into
one string (likewise for nmsendto and nmsendcc) 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 at the appropriate time.

LATER CUNSIDERATION: If we ever have multiple ident svstems we
need to considar addresses of the form
"<ident>in<identsystemname>".

Step4: Construct temporary files containing various parts of the
messagje.

1f there are any Mail receivers of the message construct a
temporary sequential file called C--MAIL-ADDRESS~-PART--J. It will
contain the follo#ing fields of the header:

Date field

From field

Subject field

Sender field (if present)

Reply~-to field (if present)

To field

Cc field (if present)
lf there are any Non-Mail receivers of the message construct a
temporary sequential file called C--NON=-MAIL-ADDRESS=PART--1., It
will contain the same fields as [=-MAIL-ADDRESS=PART==1 dut the
values of the address fields will contain arpanetized addressese.
The values for the to, cc and becc fields are contained in ARPATO,

ARPACC and ARPABCC respectively. We must go to the IDENT file
again to arpanetize the From, Sender and Reply-To fieldse.

Construct a temporary sequential file called [--REST-0F-HEADER--1].
1t will contain the remaining fields of the headere.

1f the message is unrecorded construct a temporary sequential file
called [--MESSAGE-BODY-=3. It will contain the sequentialized
50dy of the message with encoded structural information.

It the message is recorded construct the (--MESSAGE=-BODY=-=] file
containing the sequentialized body of the message with encoded
Sstructural informnation if:



JAKE,

26=Jun=79 10:30 < FEINLER, NLS-MSG-MAILSUPPORT.NLS.1l, > 4
the length of the message is less than n, or

the message is g0oing to a Non-Mail user.

Encode structure by changing all EOL characters to CRLF and
indicating statement »reaks by appending CRLF followed by n+1 CR's
Wwhere n represents the relative level of the statement in the
message., Tuwo CR“s represent top level statement.

StenH:

Send it to> all addresseees.

Unrecorded mail

The message will be delivered to each mailbox found in the
strings MSENDTDCC, NMSENDTOCC, MSENDBCC and NMSENDBCC stringse.

The basic algorithm for sending unrecorded messages has only
slight variations according to the address string in which it
is found. These variations are indicated in the algorithm at
the point where they occur. For each mailbox in MSENDTOCC and
NMSENDTOCC do:

a) If mailbox is local attempt to append message to
appropriate message.txt file. This involves appending three
tiles to message.txt: Either C=--VMAIL-ADDRESS~-PART=--1 (if
mailbox came from MSENDTOCC) or C--=NON-MAIL-ADDRESS=PART]
(if mailbox came from NMSENDTOCC), C[--REST-0OF-HEADER--3J and
r--MESSAGE-BODY=--1.

b) Create a sequential file called
[==UNSENT=MAIL==J.<mailbox>.

c) Append the contents of Either [=--MAIL-ADDRESS-PART=--1
(if mail>ox came from MSENDTOCC) or
C=<NON-MAIL-ADDRESS-PART] (if mailbox came from NMSENDTOCC),
f=-=-REST=0F-HEADER==1 and [-=-MESSAGE-BODY=-1

d) Append the sequential version of the bcc string found in
the AUGMENT file to r--MAIL-ADDRESS-PART--3] and append
ARPABCC string to the [--NON-MAIL-ADDRESS-PARTI] file.

@) For cach mailbox in MSENDBCC and NMSENDBCC do a) b) and
Cle

NOTE: I talked to RLL about the semantics of the acc
field and we agreed that anvone listed in the bcc field
should receive the entire bcc address list.

I envission a single porocedure to do all the appending of
filess 1Its arguments will be:

tojfn - jfn of the file being appended to
apjfn = 3fn of file containing address part of header

rhitn = jfn of file containing the rest of the header (and
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null line)

mbjfn - jfn of file containing the body or zero if the bdody
is not to be included.

Recorded mail

This 1s the sane as unrecorded mail with the exception that
sometimes the body will be included and sometimes not.

Stepb: Poke mailer to deliver C=--UNSENT-MAIL--1 for immediate
deliverv.

Incoming Mail
Reading MESSAGE.TXT File
General discussion

All messages that appear in the message.txt file at the time it
is read will 2e examined under user option control. Each
message that is undeleted will be moved (message.txt will be
deleted in this case) or copried (each copied message will be
marked deleted in this case).

Reading the file

The first line will be read in. This line (hereafter called
the special line) contains the date and time recieved followed
by a commna, numhber of characters in the message, followed by a
semicolon, followed by twelve characters used by msg to mark
the messagde and precedes the actual mail item. The mail {item
which follows #ill be processed as described below. FKe then
read the next special 1line and proceed until the file has been
exhausted.

See procedure MINMES in the Message subsystem for help here.
It cannot be used as is of course.

Reading an individual message

Examine the special line extracting the numdber of characters 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 >y msg to do marking) 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 be copied/moved
into the new mail branch insert a statement down from the new
mail branch with "“"(Mn)" as the text for this statement. “n
will be an integer one greater than the integer appearing in
the previous 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
by CRLF follo#ed by a non-space or nonhorizontal tal character.
tach header field consist of a field-name folloed by a colon
tollowed by the fieldvalue.Fach field is entered into the
statement as a separate property which is jidentified by the
tield-nane as follows:

The name of the pProperty will be the field-name and the
Property will consist of a string header followed by block
of characters specified in the field-value. The one
exception wil]l be the field containing the header of a
torwarded message. This property will be an inferior tree
containing the proserties of the forwarded neader.

The routine used to create al! properties except the
inferior tree property is creprop. All we need to do
here is create a string, determine the number of words
used in the string data structure and call creprope.

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. It returns 0
if error or stid of origin of inferior tree.

EeGe creprop(stid, fieldtype, size, S$fieldvalue)
stid - stid of statement to contain the property

fieldtype - this is a predefined type. It is declared
as a global constant with a value in the range
40000R=777777R.

length = lenath of the string data structure

fieldvalue - name of the string containing value to

put into property (the array at $fieldvalue of length
size)

NIJTE: This means that the names of all properties
must be known ahead of time. Thus I suggest another
property be specified which will contain all fields
not known to the Majil subsysteme They would only be
displaved if the user wanted to see all fields in the
headere.

To get a property one must load it by calling lodprop

EeGer, lodprop(stid, proptype)returns FALSE if error,
page number in core if success and address of block in
core, Address plus five gets the string stored there .
The 32lock must >e frozen if one 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 header is
then formatted using a default format or user designated
tormat. The header property will be the place where the
formatter will find the desired items.

The body of a message not composed in the Mail subsystem (has
no encoded structure imbedded in the message) is copied
underneath the header after the body has been AUGMENTized. How
about just Jdoing a copy sequential type of thing?

The body of a message composed in the Mail subsystem (has
encoded structure imb>edded in the nessage) is then handled as
follows:

l. If the message is unrecorded then the body is moved into
the AUGMENT file and restructured according to the encoding

scheme discussed in Outgoing Mail.

2. If the message is recorded and the length is less than a
user option parameter it is moved underneath the header in
the AUGMENT file as in 1.

3. If the message is a "long" recorded message the body is
not entered into the initials file. HELP! 1Is bdody then
entered into local Journal in case of cross host mailing?

CUMMENT: When Expanding a Journal item Body, there is no
guarentee that the Body is on-line anywhere, nuch less
that it is on-line at the local hoste Sug: The routine
the Moves/Copies/Expands Bodies first try to find the
Body in the appropriate Journal on the local host; if
that fails, try the appropriate "master-Journal”, if
no-local; failing that, find out where the iten is
archived and ask the user if he/she wishes a retrieval to
pe initiated.

NB: The above is probably a tWwo cycle operation as
the catalog entry has to be found before the Body can
be found and I think you have to go thru all the
rigamarole above to fine the catalog entry also.

COMMENT: the above should only be done in response to a
comand, (2.g. Jump or Expand) NOT getting mail out of
message.txt and into initials file!

Areas to Consider and Questions

The user may choose to break the header statement and later
decide to delete one of the statements. If the statement he
deletes contains the header property he will unknowling delete
any chance of answering or forwarding or reformatting the
message.

tinding messaqe length

COMMENT: the message length is in the message.txt file.
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Fach message is preceeded by a line of garbage=-like text
that has the time of delivery, message size, and code about
seen,examnined, etc.

restructuring and attaching signatures
COMMENT: restructuring the (relative) level information
giving pointers to the message to internal formatter

COMMENT: a stid should serve

COMMENT: may want the internal formatter to work directly
from the message.txt file?

deleting file when done (under user-option control?)
COMMENT: If Moving, Adelete the file3} If Copying, don‘t.

COMMENT: note that the file is parmanent and will not REALLY
be deleted, but deleting is a good way to make it empty!

internal Formatting of mail items

Message Header Property

The header statement of a message will have a message-header
property consisting of an inferior tree. This seems nice since
it very nicely accomodates anyv number of header fields. If a
field is not present in the message then it will not appear in
the header >roperty (I doubt that very many fields in a message
will be used in th majority 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:

l. Will this structure allow the user to actually get to it
indirectly (it is really simply a plex) by something like
Jump <to> Name Any where he happens to guess the name of
thlis statement ?

COMMENT: No. Property lists don“t work like that.

2. Some nodes may have a better representation than simple
text. ?2erhaps, each node should be a pair of statements:
one containing the field name, the other containing the
value of that field.

COMMENT: The field names should be MAIL subsystem
global, non-EXTERNAL, STRING CONSTANTS. There®s no nead
to repeat that information for every message in the
worlde Besides it would make it easier to change the
text of the fieldName. Note that each field-=value/node
has to he identified as to type (presumably in the
ring-element somehow), i.e, which field it is the value
for. Then you can put anvything you like into the SDB or
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some field-values may fit in the ring-element.

. 3. The aloorithm that will search this structure for a
particular field needs to be considered.

COMMENT: Merely search thru the inferiour tree plex
until finding a node with the appropriate type.

COMMENT: If possible avoid having one ring element for each
tield, else stored mail will soak up ring elements too fast!
Isn®t it possible to just link the properties off the same
ring element?

visible text formatting

The formatter for the header of the message is envissioned as
a procedure whose arguments are the property containing all of
the header intormation and a format. The format will be either

the default format or a user defined format. Thus, this
procedure may do both the original formatting of the message

and reformatting of messages by a reformatting command (?) in
Mail.

COMMENT: See comment about "defaults" below.

COMMENT: VYes. 1I°11 add a Reformat command to the
command-syntaxe.

inserting text (body) into structure
do well in non-MAIL created documents
restore structure/ signatures for MAIL created documents
COMMENT: and levels

COMMENT on that comment: "restore structure" is hearby
defined to mean statements, statement breaks, and all level
informatione.

omit body if greater in size than user-option set limit
Areas to Consider and Questions
default

COMMENT: Choosing what is to be the "default" is more
properly the business of Client Services. HNote that a
"default" will almost always be just the default setting of
a UserOption and would thus be meaningless in an internal
design. The actual PROCEDUREs should get actual arguments,
not some special value which means %"do the default thing".

. The actual argument Would be the "default" only in the sense
that it came out of UserOptions.

user controlled method
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. COMMENT: T don®t think this should be a concern in an
internal design document. Users control things >y choice of
commands, selections, and/or UserOptions (and sometimes
"user=-programs®).
COMMENT: What needs to be considered is in what form the
tormatter get the format information, and how it does its
thing.
Read Algorithm
read <= [[user]
rdusermailr getmessageslCuserl; transfertype Cuserl;
msgtypeluserll 1
rdusermail <= rmessages, transtype, msgtypl
L nullCmessagesl => terminatef];

isdifferentCmsgtyp; gettypeLfirstimessageslll =->

rdusermailf restCmessages)} transtypej; msgtypl;

®
rdmessagel firstfmessages);transtype; getdestrCll,

rdusermaill restlfmessagesl]; transtype; msgtypl 2

rdmessage <= [message, transtvpe, dest)
[ iscopyfLtranstypel => copYI[message; dest];
ismoveltranstypel => movelmessage; destl;

t => "transfer type not implemented"™ 3

copy <= [messaje, dest]
Cistrommaillmessagel =->
coPymailrfgetheaderfmessagel, getdodyCmessagel, dest]l;
isfromnonmaillfmessagel =>
copynonmajlfgetheaderCmessagel, getbodyCmessagel, destl ]
. copymail <= [Cnsgheader, msgnody]

Previous Thoughts and Misc Junk
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CUMMENT?: Message.txt will be Moved/Copied into a "category". Some
categories are "indirect categories", which means that the messages
may be stored in sone file other than the initials file.

CUMMENT: I (DIA) think the message reader should ONLY put the mail 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 think this kind of sequence number should only appear in this
branch and be replace by the message-id when moved to a category.
However, we should Wwalk thru how a typewriter person is going to read
mail! and reference items before we are sure of the namese.

maitler design
COMMENT: This can probably be ignored until after EDP benchmarks.
needs to handle "whole" files
needs to get across Tymnet

needs to forward mail from "gateway"™ ARPANET machine to Tymnet
machine.

EUP Considerations

Encoding signatures, structure or any other properties in a
sequential file only to be decoded at the other end is bullshit!

I have struggled with this concept for several days and consider
1t a waste of time. Mail sent from one Mail user to another
Should go directly to its destination with no sequential
nonkey-business. Until an AUGMENT mailer can be written I suggest
that the current mailer be used to send only the header of a
message containing a Journal citation and let the read routine
expand or not as it sees fit. For EOP simply record everything!
1t you don’t like recording everyvthing then sequentialize the
message body and don“t worry about how it comes out the other end.

1f you read <maildev,mailsupport,> in the near future you may need
a guide since it reflects the schizophrenic personality that this
design project has given me: design for EOP, design for the
eventual super-vMail, design a new Mailer, don”t Wworry about
designing Mailer because Wwe won“t have time to do itilliil}

The design for outgoing mail was done with a new mailer in mind.
The design for incoming mail (reading) has essentially no changes
trom my original attempt and strongly reflects the sequential
monkey business. Read the Misc Junk branch at your own risk. I

think we need to talk about this stuff and settle on something.

PeSe I°m confident that all this struggling is converging to
something reasonable.

AUGMENT mailer

Outgoing mail
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l. Create ¥essage-ID and Message-ID field.

2. Get Date and create Date field.

3« Create an AUGMENT-TD-GO file to contain the message to be

sent. Tt will contain the complete header minus the bcc field

and body. The header properties will be added to the (a?)

header stateament. The bcc property will not ne added at this

timee.

4. Get address lists of people who will receive the mail item.
Copy to and cc addresses into a single global string (call
it tostring)e Copy bcc addresses into another string (call
it becestring)., These strings will be used in the actual
sending »>f the mail item.

5. If the message is to be recorded, journalize it
immediately.

6« Divide the tostring into Mail and non-Mail addressees.

1. For each Mail user simply FTP the file to his resident
host.

B« For each Non-Mail user create an =--UNSENT-- sequential
file.

All idents appearing in address fields must be arpanetized.
9. For each individual in the bcc field do the following:
a) Insert bcc field in header and properties of the header.

REMEMBER: No d2cc individual must know# about other bcc
individualse.

10. Poke the current mailer.

Atter Thought:

The sender could control whether the message went through
message.txt or not by his address specification: if I give the
address as KEV it would not go through message.txt, but if I
give the address victor it would .

incoming mail

Mail comes from two places: 1) the message.txt file and as a
result of a direct FTP process of AJGMENT mail.

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 can %e informed that he has new mail. If the attemot
tails the message is moved into a DELIVERY file. Each user may
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have such a file in his directory or a system file could
contain all messages waiting to be delivered. The former
sounds better to me since it is localized.

To read his mail he simply enters the Mail subsystem which
invokes the read routine. The read routine simply copies (and

formats the header according to the receiver’s user options)
nis mail from the DELIVERY file into his new mail branch and

checks his message.txt file for any mail that will be
transferred and formatted.

Good Points ajocut this design

le This avoids sequentializing an AUGMENT file only to
AUGMENTize it at the receiving end. All properties are
preserved.

2. We do not have to encode and decode anythinge.

3« The header properties are inserted once only (at send tine)
rather than doing it at read time for each copy of the received
messadee.

4. Reading mail from an AUGMENT user is much faster since is
Simply a matter of copying and formattinge.

5. The implementation for EOP would not involve cross host
delivery . It would simply involve moving AUGMENT structures
around.

6. This design is much cleaner.
Jdbjectionable 2pints about this design
1. O0One is not able to see all his mail using only msgqg.
2. An AUGMENT user gets his mail from two sources.
3« It requires we write a process for the receiving end to
handle mail coming from another host. The process would be
pretty simple.
4. More code needs to be written. I am not sure how muche.

9« We are acting in parallel with the rest of the arpanet
community rather than using the same tools.

Statement signatuyres and any other propertes of statements cannot be
encoded 1nto the message without causing irritation to Mail users
viewing their mail via msg. T am not convinced that we should make
using msg bv Mail users more difficult or annoying at this time.
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 interest anywaye.

15SUE: I think it appropriate to add at least one additional field
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to the header of a message being sent to a Mail user at send time.

. When a message is read from message.txt , the presence of this field
indicates that it came from a mail user and restructuring the message
can proceed immediately. It will of course be thrown away >y the
read procedure. There may or may not be any useful information
stored 1n this field. For example, it could be used to store
restructuring informatione.

Address control

A MAIL user will input addresses of the following forms:
l. individual ident

2. group ident

The user should not have to enter all the individual names
but they must be filled out at some point. At message
creation time or formatting (when send process starts) time?

Whether or not the Mail receiver sees all the individual
nanes should e under user option control.

3. ARPANET address - nothing to do here
4. Postal nail address - nothing to do here
. Determine if going to MAIL or non-MAIL user for each outgoing copy
1f non-MAIL must change idents to addresses.
Do this 5y checking ident file.

COMMENT: I think this must ALWAYS be done to allow even
MAIL-users to sometimes use MSG, Hermes, etc., to process their
maile.

COMMENT: The 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. I 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, We are pratically turning the ident system into program
reference document rather than something users really use.

return address may be ARPANET "gateway"™ machine to get to
Tvymnet

determine if should include body or not (depends on size,
addressee)

change Bcc: field as appropriate for addressees.
. Standard format for structure to MAIL can get structure back

including signatures.
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. Make two copies of message. 0One copy to Mail users will contain
structure and signature encoding. The other won‘te.
May send whole NLS file to the journal rather than sequentializing it
COMMENT: Sug: Don”t do this anytime soon as it requires more

code to be written and all you get is more effieciency, not more
funtionalitve.
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Review of MAIL design

Dverview 1

This constitutes >ur raview of ARC”s ongoing design of a nes MAIL

systems It is based on reading some of the design documents

(snapshot taken on 1-Jun=79). Specifically we looked at

OVERALL=-DESIGN, CATALOG, DELIVERY-MECHANISM, and, 4AILSUPPORT

(including the comments therein). la

Wnile this document may have a flavor of criticizing the design,

this 1s certainly not the case. The general approach taken is

innovative and far reaching, but since this is not a detailed

evaluation of the design it does not include a list of everything

that is done right. It includes some observations of areas that,

to our oplnion, require more attention, ra-thinking, or a more
comprehensive approach. We have interesting solutions to some of

the problems cited which we will gladly discuss but which we did

not have the time to put in «riting. 1b

Conspicuously missing from the design is a firm framework and a
model that can be derived from such a framework. A most important
aspect of a framedork are the design constraints wnich are not
mentioned anywherees This is manifested by differing approaches and

assumptions found in the various design documents and causes
. divergence, rather than convergence, towards the desired system. ie
ITne lack of the clear model is further evidenced by the following
general problem areas: 14
Confused Goals. id1

The goals of the system and its final capabilities are not
specified (a user interface is by no means a way of

specifying system capabilities). A distinction must be made

petween the goals and the means of achieving them; this in
particular is vague=--milestones, benchmarks, and temporary
solutions are zall mixed whereas they should be clearly

ldentified. 1d1a

Missing Specifications. 142

Many functions are alluded to in the various documents but

are never mentioned beyond the desire to have them included.

Many other functions are not specified at all nor are they
specifically rejected. (Some functions are only partially
specified;y we attribute this to the temporary nature of the
documents.) 1d2a

tntermingling Jf Functions. - 143
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Keview 0ot MAIL design

The partial specification and the unclear goals caused a
poor separation of functions. Implemnentation consideration
are dominant in the functional specification resultine in
implementation driven functional definition rather than the
other way round. (This for itself makes the vayue mddel even
vaguers)

The lack of a comprehensive model is the main finding of our
review, and we conment on this some more in the next section. The
rest ot the sectiosns present our detailed observations.

Framework and Model

A general framework can be defined for AUGMENT Mail which defines
the application, its goals, and its constraints in a top=-down
fashion. The overall design would be enhanced sy such a franework,
and some of the problems evident in the current design would be
avolded.

The absence of a general, modularized framework is evidenced by
the tollowing prodlems in the current design:

Journalizing and transmission functions are intermingled

Although there are separate sections in the design docament to
discuss mail delivery and journal entry, the distinction
between the two functions needs more clarification. Mail items
and Journal items are similar in some ways but different in
others, dut the comparison is not clear. Also, the division of
responsibility between the journalizing function and the
transmission function, especially in the processing of
aistrinhution lists, needs to be outlined.

User Interface and Journalizing/Transmission functions are not
tled together

The relationship >etween the user interface process and the
mail dellvery process needs more definition.

A teature that is visibly missing is that of monitoring and
controlling tnes delivery process from the user interface
Process, e.g. repairing misaddressed mail, altering delivery
priority, checking delivery queues, etc. Some fields are needed
for the delivery and journalizing functions, while others are
not. The roles of these fields, and the methods for passing
them out of the user interface environment are attributes which
need refinement. .

Arpanet mail model dominates design of AUGMENT Mail
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The functions and features of the AUGMENT mail environmnent are
unduly constrained by the desire to remain compatible with the
Arpanet mail environment. Two symptoms of this problem are the
definition of the user interface in terms of the Arpanet
message standard and the attempt to use existing Arpanet mail
tools, such as the mailer, in support of AUGMENT Mail.
Interconnection with Arpanet mail can be achieved in a way that
preserves the clean functionality of AUGMENT mail.

The existence of a general model of the mail application can help
both to eliminate some of the design deficiencies and to nore
clearly mark the goals and constraints built into the design. With
such a model, the interoperability issues with non-AUGMENT
environments will be easier to discern. A benefit, which may
becdme 1mportant in a short time, is the potential for influencing
the national/international communities (such as IFIP WG 6.5) to
incorporate functions in the standard models of computer mail
wnich are compati’>le #ith AUGMENT Mail.

Journal »roblems

In the current set of design documents the term Journal is not
#ell defined. It seeps that at times the Journal, the catalog, and
the delivery mechanisms are all called "the journal™. This
contusing terminology needs to be clarified. Specifically the
difference setween the MAIL system and the Journal system needs
claritication (at least for ARCers).

In the (multi) Journal system specification we find the following
items that need ndre attention:

Messages, headers, and catalog entries

There is no definition of what information selongs in esach of
these data structures (most notably the message header and the
catalog). While information can be used for many purposes it
must be clear where it belongs so it is not duplicated
unnecessarilv. For example, it is still unclear whether a
messade header needs to be retained after recording or whether
the catalog record suffices.

Message Numbering
This is specifically identified (in the documents we reviewed)
as a prohblem area and hence we will not comment in length here.
The issues of unigque numbering, cross-journal numbering, and
resolving (cross) Journal links clearly need some WOrLKe.

Deliverv Mechanisnm
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Message delivery is handled bits and pieces everywhere, mostly
dominated by issues of ARPANET interface and ARPANET mailer.

rnis nhas led td> discarding some valuadle delivery modes (e.g.,

a citation delivered before the message is ready) and to
lnefficiencies in general Journal communication., 3el

R general delivery mechanisw need be defined that will support
delivery to Augment as well as non-Augment mail systems and

that deploys many transmission media. However, this mechanism

can be specified only after all desired capabilities are well

defined. (In a separate section below we comment on the Augment

to non-Augment mail interface.) 3e2

Multi-Journal issies 3f

Supporting a multi-journal is identified as a goal but never
really discussed. The list of important relevant issues is
1ong; to name a3 few: how does one journal communicate with
another? how is catalog information passed? how is the the
“cache" of foreign journal items stored locally? how is a

“"foreign" Jouraal item retrieved? 311
These aspects cannot be commented on in a few lines and are
. clearly non-trivial design issues. It is important to have a

good clear intarface among journals specified beforehand so

that the transition from a single to a multiple Journal system _
1s smooth. 3f2

The Catalog facility 3g

The confusion between messages and catalogs partially stems
trom the lack of definition of the catalog. The catalog is a
data base that must provide at least two functions: search
capabilities >y catalog entries (author, dates, etc) and
address resolution (converting a Journal identifier to a
reqular Augment link). Aside from identifvying the entries in
this data 2ase (20th in content and form) its general
functionality must be specified. Some examples of issues that
must (and currently are not) addressed are: how it is accessed
and by what processes, how are catalog entries communicated
7itnin a Journal system and cross Journals, how are catalog
tunctions of a foreign Journal performed, etc. 3gl

Ident System problems 4

Addressing in any mail system requires careful design and exact

detrinition but received only cursory attention in the current

designe In the MATL system addressing is based on a (multitude of)
. ident systens which themselves are not clearly defined or
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specified. At least that portion of the ident system that is used
ov the MAIL systan must be exactly specified. 43

In addition to MAIL the ident system serves other AUGMENT related
tunctions (e.g. statement signatures) and the transition from a

single 1dent systap to multiple systems may not be

straighttorward. Tt is mandatory to explore the interrelations

betwean the various entities that use ident systems so that

adaverse side affects are avoided. 4bH

Wwith regard to the MATL system the following issues need
re-evaluation: 4c

individual nembership ia an ident system. 4cl

1t may be desired that individuals belong to more than one

ident system since they should be allowed belong to more

than one AUGMENT "system" (such as the architects, in their

own system and the ARC system). Of course one can include

the same individual in different ident systems under

different ilents, >ut that is cum>ersome (statement

signatures, again)s. fcla

. Group idents across ident systems 4c2

The advantage of group idents will be lost if membership

cannot span more than one ident system. Related issues such

as to which ident system does such a group belong are not

discussed at all. Group idents that include other group

idents will, of course, complicate the problemn. 4c2a

Helation between Journal systems and Ident systems 4c3

Une can concefive of many relations s>etween Journal system

and ident systems which must all be explored. The simplest

and most restricted is a one-to-one relation where each

Journal svsten has its "own®” ident system and vice versa.

Another possible relation is a single ident system for many

Journal systems. Many other possibilities should be explored
including a structured ident system that has other ident

systems included in it. 4c3a

Address resolution 4c4

Kesolving an ident to the individuals” mail boxes is
obviously an ident system function. The current design does
not specify how this is done. Issues such as where are
idents expanded (especially group idents), how and when are



ROM JRP 20=Jun=79 16:50

Revied ot MATL design

“toreign"” idents resolved, and what are the ident wvalidation
tacilities must all >e discussed.

Non AUGMENT ident systems

While a lengthy discussion of interfacing the AUGMENT MAIL
system to other mail systems (specifically the ARPANET) is
presented there is no specific discussion of interfacing to
other, non-AUCMENT, ident systems. Such systems do esxist and
although may not be called ident systems they perform
similar functions (at least in the MAIL context).

It 1s our feeling that the ident system is, and should be, kept as
a separate entity as it perforans functions that are not unijue to
the MALIL facility. Vet even as a separate entity it should be well
integrated into the model on which the MAIL system is based.

AUGMENT to non-AUGMENT interopera’ility

Mail systems 1in dissimilar environments will never be completely
compatible with each other. International standards will foster
Compatihility to 3 degree greater than seen today, Jut each
individual mail system will support unique functions which are not
avalilable outside of the local environment.

The most complex non-AUGMENT mail systenm currently known, Arpanet
mail, 1s but one example of an external mail systems to which
AUGMENT may require connection. The functionality inherent in
Arpanet mall shoul!d not unduly constrain the design of AUGMENT
mail, especlally since AUGMENT mail is much richer in the support
of shared data base messade exchanges. Likewise, no attempt should
be made to utilize the Arpanet mail tools within the AUGMENT
environment, or vice versae.

Kather than recommend the specific approach to be taken, we
recommend a reevaluation of the current approach. If a goal exists
to interconnect 4ith other, not-Arpa, or the next generation of
Arpa maill systems, then greater care is neseded to identify and
generalize the functions performed within AUGMENT mail. Once those
tunctions are encapsulated int> a clean functional model, then the
task of interconnecting with other mail systems becomes more
tractable.

Powertul and clean approaches to this problem of mail systenm
interconnaction do exist, These approaches can and should be
adapted to meet the needs of the AUGMENT Mail - Arpanet Mail
interconnection.
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{ 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. The
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 1is
not merely a matter of surveying potential wusers
as they represent but one of the four divergent
perceptions of the ideal system design. A design
golution 1s proposed that facilitates convergence
of the perceptions of the system chooser, user,
manufacturer, and researcher. A current research
effort 1is 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 adjunct to the
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
deaigned.l 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 & TuroffZ and The

0ffice of the Future, by Unlig, Farber, and Bair -

The current proliferation of message systems
represents a discontinuity in the preceding evolu-
tion. Messaging, along with other direct uses of

CH1491-0/80/0000-0099$00.75 © 1980 IEEE

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. The
non-sophisticated computer user has a totally dif-
ferent perceptual and experiential perspective
than the sophisticate. This difference will not
change the underlying purpese 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 Haslow-“ 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 relationship 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 semnsory 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
information retainable in short term memory-
Mnemonic aids to remembering commands and opera-
tors also seem to be ignored.




(3) User expectations are
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 1inefficiencies
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.

probably the most

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. At the least, wusers
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 {s only apparent if we align our-
selves with the wuser’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 1is
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 1is 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 1is confronted with operational opacity,
undecipherable error conditions and error mes-
sages, and a plethora of control characters, func-
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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

His
lim-

maker in an institution acquiring a service.
criteria are primarily economic, including a
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 viabil{ity.

(2) A classic misconception is that the user can
tell designers what he needs. No different than
life in general, the process of self-diagnosis 1is
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 wuseful 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 1industry 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 1likely 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 wuses special purpose
hardware for mechanized typing in total disregard
for actual office functions; 1in other words, a
mass produced non-solution. The limitation is not
the potential of industry, but industry’s percep-
tion of systenm fesign, an idea vividly presented
by Morton, et al.




(4) The convergence of the foregoing
spectives does not yet address the most important
question: What will increase user effectiveness?
Plagued with 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,” 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 1mpr8veioefficiency are
reported in other publications.”’ A surprising

three per-

conclusion from this work 1is that users cannot
judge what will dimprove 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 wusing the "mouse" cursor control device.
However, years of ri?earch and uselzat Stanford
Research Institute and elsewhere have shown
very significant improvements in the efficiency of

editing and other interactive CRT tasks using the
mouse . The improvement 1s so great that it
appears worth any effort to add the mouse to
present workstations or obtain a licenmse. A
gsecond example 1is 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 with 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 1increase their effective-
ness - Other examples show the limitations of
user’s subjective assessments of their needs.
Observational studies of the time spent in daily
office activities continually surprise subjects
who subjectively anticipated far different
results. Two findings were notably unbelievable
by users: 75% of managerial time 1is spent in com-
munication activities, 3 and 20% of clerical time
is spent waiting for work.l4

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 wuser’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.

101

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.5s

3. Use Psycho-social Characteristics. Use the
literature on human performance and laboratory
studies of human-computer systems as guldelines
for specific design features such as fgrsor 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 1interface,
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 1{into non-intrusive hardware, and
when they can be delivered.

This brief description of the’ seven steps 1is
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-




user effectiveness.) Our methodology is a
comprehensive package of research methods that
describes the potential for wusage 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 1is used. To develop an accurate base for
the design process, several different research
methods are wused 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 1in the working environment (perspective
2)?7 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.

current behaviors
can be predicted.
is done by the

Likewise, measurements are of
from which future behaviors
Thus, the prediction process
research team, not the respondents. A complex
model (conceptual) based on years of extensive
investigation of prototype office-of-the-future
implementations 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 1in 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 1is 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 1is
given to all respondents which focuses on the
technological improvements possible in the office.
An  optional method, the communication audit,
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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 {s
summarized and analyzed showing the correlation
between the human, organizational, and design
variables. The results will identify the oppor=-
tunities to use advanced office systems and the
acceptance level of the potential technological
solutions. "Opportunities" for use reflect wuser
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 1s to serve
users who are no longer the designers! And to

quote Morton, et al.’ '"What we know above all is
that the new user 1is most emphatically not made in
the image of the designer."
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Aitomated Office

Electronic Mail Systems

lectronic Mail provides an exciting

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 Mail, 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.

e 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 com-
puter holds the messages until they are
called for, there is no need for both
parties to be available at the same
time.

e 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.

e Electronic Mail expands your
communications ‘‘window.’” When you
call by phone, within the same time
zone, you have just 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.

e 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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Laboratories.
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the NMA's Glossary of Micrographics and The
Journal of Micrographics.
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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
name indicates. It keeps
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 User

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.

Edit: 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 system automatically
transmits your message 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
list.

what its
track of

Continued on page 66
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sult 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

leaning toward establishing 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
managers 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! |
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

‘“No matter what 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.’”’

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 Manage-
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 virtually ignore the records
management program and treat infor-
mation management as a separate op-
eration.

Currently, the handwriting on the
wall indicates that top managers are
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that is separate from and wants no
part of records management. We've
had micrographics, 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 Iis
pragmatism — not
surrender.’’

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.

O

Avedon/from 12

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 all
of them.

Answer: When you want to respond
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-
tronic memory your chronological file,
suspense file as well as subject files.

Retrieve: In seconds, you can obtain
any information you’ve filed. It can be
retriecved 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 automating 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 Dacomatic type E
105mm x 500 ft., cat #1711365. $101.00 per rell,
multiples of two. Dimension Managemenr, 2708
Wehnwood Rd., Altoonao, Pa. 16601.

FOR SALE
Removed in mint condition from records vaul:,
quantity used shelving with metal storage draw.-
ers, letter size, copable of storing the equivalent
of 176-5 drawer or 224-4 drawer letter files. Sez-
tions contain 552 drawers, 24" deep ond cre over-
all 997 high x 24" deep x 39° wide. Coaroct IRM,
Box 1-A,250 Fulton Ave., Hempstead, N.Y. 11550
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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 0IS, (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. The
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
per formance, 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. 1In 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
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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 0IS 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." 1In 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 guantitative 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 guantifiable 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 of 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.

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). 1In
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? 1In 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 1is 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 guantitative 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

Permanent, searchable, stored record
No simultaneous activity necessary

No meeting schedule necessary

=W o

Optimum time for composing, reading, and responding
may be selected

Physical collocation not necessary

. No interruptions

One action for general information distribution
Fast delivery at low costs

Automatic distribution

O W 00 ~1 o W

Automatic headers
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This list of benefits is brief and dces 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:

: [ 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 n 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.

St 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 1ill feelings. Message preparaticn or reading
can be handled out of the context of social pressures.

T One action for general information distribution. Simple
communications, such as an announcement, a request for
information, or acknowledgments, reguire 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 gualitative (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

III-12



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). 1In 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. 1In 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 gquarter 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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FIGURE A-4 NONCLERICAL LABOR BENEFITS FROM COMPUTER MAIL
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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 S .20 §1.30
Transmission .30 .20
Terminal .80 1.00
Total $1.30 52.50

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. 1In 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 organlzatlon.
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. 1In
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- typlsts“ 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 1mportance 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: 1if a harmonious communicative balance
between human and mediated systems can be maintained. 1Indeed, 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 1s 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 1is 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. However, 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 PG

Gorporate 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-
ic 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-
ricultural 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 Jeffrey/Bairstow
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coln, Neb., can be copied onto a floppy
disk for inclusion in a press release, which
will later 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-
dence 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 (McLean, Va.).

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



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 Thom-
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 also 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 (CE0). 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 elec-
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-
ic 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 subscribes
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 intercon-
nections among electronic mail systems.
For example, Wang Laboratories (Lowell,
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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
can 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 elec-
tronic 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 case 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 elec-
tronic mail to date came with a recent

THE PUBLIC ELECTRONIC

MAILBOX POPULATION

Company Subscribers
CompuServe EasyPlex 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 InfoPlex 30,000
RCA Mail 25,000
AT&T Mail 20,000
Others 100,000
TOTAL 975,000

SOURCE THE YANKEE GROUP

internetwork link that allows the 75,000
MCI Mail subsecribers to communicate
with the 275,000 users of CompuServe's
EasyPlex 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 subseribers ac-
cess 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 MCIL. “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 (0SI) 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 (PTTs) and thus more
closely regulated than in the United
States. One international electronic mail
service provider, Dialcom, a former ITT
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 PTTs in Europe and Asia. En-
suring compatibility between these PTT
systems and private electronic mail sys-
tems is a priority for Dialecom, says John
Morris, the company’s president.

But in the U.S., where IBM holds sway
over computer communications and net-
work architecture, X.400 is faring less
well. Computer links must be compatible
with IBM’s System Network Architecture



Macintosh-like PC
software makes
electronic mail
easier for executives,
claims GE's

Norman McBurney.

“Interconnection is
the issue,” says
Walter Ulrich of Coo-
pers and Lybrand,
“and standards are
forcing it.”

(SNA), which is incompatible with the 0SI
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

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 will have to provide
both IBM and X.400 links for their comput-
er systems. Independent software devel-
opers are already active in this area. One
of the first X.400-based messaging soft-

MICHAEL SCHNEPS

JOHN TROHA/BLACK STAR

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 0SI
banner,” says Arnum of EMMS, The open-
ing of SNA would certainly speed the in-
terconnection of computer systems and
networks for non-IBM manufacturers.

CITT is also developing standards

for directories. With an electronic

mail system on a single comput-

er, 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 ac-
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 CCITT.

The adoption of standards for directo-
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, toa
firm of headhunters,” notes Ulrich.
“When there is widespread interconnec-
tion of electronic mail systems, there is
potential for misuse of directory informa-
tion.” One solution might be for a compa-
ny to publish its electronic mail address
but not its internal directory. Thus an em-
ployee might give his mailbox address
only to specific outsiders, who would keep
their own personal directories on a PC,
much as individuals now keep a personal
telephone book.

Standardization may help to expand the
universe of subsecribers, 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. “Elec-
tronie 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-fnendly &
But vendors are working on simpler inter-
faces, particularly for PC users.

estern Union, for exam-
ple, has a software package
called Instant Mail Manager,
1. developed by Kensington
Microware (New York). The package,
which contains 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 VaIIey, 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 McBurney, 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 the world.
In adapting this software to the IBM PC,
GE has retained the Macintosh emphasis
on graphic displays and easy interaction
with the user.

McBurney describes BusinessTalk asa -

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

“Electronic mallboxes 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 Inberchangeuwhlch 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
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spreadsheet models, cannot be sent di-
rectly. GE’s 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-
searchers 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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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 “geveral 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 Lens 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
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into a demand-pull industry,”

~ 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-
dar, 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 Lens 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
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-
ic 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 soft-
ware is being developed to handle specific
business needs. Already, some 5 million
people have electronic mailboxes, both
public and private, sending perhaps a cou-
ple of billion messages a year. And “there
will be dramatic growth—60 billion elec-
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. -

Jeffrey Bairstow i a senior editor of
HIGH TECHNOLOGY.

For further information see
RESOURCES, p. 64.




BUSINESS OUTLOOK

ELECTRONIC MAIL HEADS TOWARD
CRITICAL MASS

lectronic mail systems
currently make up a
$375 million market in |
North America, some
18% of a broader $2.1 billion
electronic messaging market.
This larger market encom-
passes a variety of technolo-
gies—including telex, facsim-
ile, and voice mail equipment—
used to transmit noninteractive
messages over telecommunica-
tions links. By 1990, revenues
from electronic mail systems
are expected to top $1 billion,
accounting for 29% of an over-
all $3.5 billion electronic mes-
saging market, according to In-
ternational Resource Develop-
ment, a market research firm
based in Norwalk, Conn.
Public services and private
in-house systems represent the
two major segments of the elec-

now an independent consultant
in Washington, D.C, “because

it brings to the industry a criti-

cal mass of individuals.”

While connectivity is now de-
veloping on a case-by-base ba-
sis, such as the link between
MCI Mail and CompuServe, the
X.400 international electronic
mail interconnection standard,
set in 1984 by the Consultative
Committee on International Te-
lephony and Telegraphy, could
open, the door to worldwide net-
works. Public services based on
X.400 are slated to begin opera-
tion this year in the UK.,
France, and Germany; Dialcom
and GTE say they plan to pro-
vide X.400 services in the Unit-
ed States. DEC has implement-
ed this standard over its
corporate electronic mail sys-
tem, and systems have been

tronic mail market. About a mil-
lion individuals subscribe to
public services, according to
Steve Glagow, manager of stra-
tegic business services at Wal-
ter Ulrich Consulting (Hous-
ton). Western Union (Saddle
River, N.J.) controls 20-25% of

Douglas Brackbill

"EHectronic mail systems can now transmit spread-
sheet files, graphics, databases, and computer
programs, as well as textual messages. Such added

Senior Marketing Manager, MCI

demonstrated by IBM, North-
ern Telecom (Mississauga,
Ont.), Sperry (Blue Bell, Penn.),
and ICL (London), among oth-
ers. “By 1990, there won’t be a
single vendor who hasn’t incor-
porated X.400 into its prod-
ucts,” says Robert Mealy, west-

this market; other participants
include MCI (Washington, D.C.), GTE Telenet (Reston, Va.),
British Telecom’s Dialcom (Silver Spring, Md.), General Elec-
tric Information Services Co. (Rockville, Md.), and McDonnell
Douglas (St. Louis). Message services are also offered as part
of a broad array of communications options by CompuServe
(Columbus, Ohio) and The Source (McLean, Va.).

Private systems, serving some 4 million people, are used by
corporations, often in conjunction with integrated office auto-
mation systems. This market is dominated by the major com-
puter manufacturers, including IBM (Armonk, N.Y.)—with
about a 40% share—Digital Equipment Corp. (Merrimack,
N.H.), Data General (Westboro, Mass.), Wang (Lowell, Mass.),
and Hewlett-Packard (Palo Alto, Cal.).

“Computer-based message systems are spreading like wild-
fire,” says Stephen Kirchoff, marketing manager for electron-
ic mail at DEC. “Our company, for example, has grown from
2000 users to 50,000 on our own internal network in six years.”

Two major factors lie behind such expansion. One is the in-
creasing interconnectivity between public systems, private net-
works, and other forms of communications, such as telex and
facsimile machines. “Connectivity is the key to the market's

future,” says J. Robert Harcharik, founder of MCI Mail and

ern regional sales manager at
Sydney Development (Vancouver, B.C.); his firm makes a com-
mercial X.400 system for use with computers from several
manufacturers, including IBM, DEC, and Tandem.

The second factor stimulating industry growth is the devel-
opment of niche markets and value-added services. For exam-
ple, Speed > S, a small Minneapolis company, markets a mes-
sage system that transmits nontextual files, such as spread-
sheets and computer programs, between desktop machines
more cheaply than can be done by some of the major public
networks; customers include the IRS, which frequently sends
changes in taxation programs to its field offices, and account-
ing firms. Magnatex International (Annapolis, Md.) has piggy-
backed a specialized network over Dialcom’s system oriented
to public-relations and advertising firms. And in the private
network arena, Fisher-Innis (Naples, Fla.) and ADR (Princeton,
N.J.) offer message systems for IBM mainframes.

“While the X.400 standard will allow systems to intercon-
nect, it is not sufficient to make the market grow,” concludes
Tony Caplin, managing director of AirCall, a British telecom-
munications firm. “The future of the industry depends as much
upon our ability to develop applications and to train users effec-
tively.” O—Stephen A. Caswell
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RESOURCES

Information sources for topics
covered in our feature articles

ELECTRONIC MAIL, P. 18
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, CT 06855, (203) 866-7800. Newsletter
on electronic mail. $345/yr (biweekly).
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ACM Conference on Human Factors in Com-
puting Systems, Boston, April 1986. Descrip-
tion of intelligent filtering of electronic mail.

Proceedings of the Second International Sym-
posium on Computer Message Systems,
Wash., DC, Sept. 1985. North Holland (Amster-
dam, Netherlands; in the U.S. ¢/o0 Elsevier Sci-
ence Publishing, New York).
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State contacts

ALABAMA: Rick McClany, Ala. Development Of-
fice, State Capitol, Montgomery, AL 36130,
(205) 263-0048.

ALASKA: Joe Yarzebinski, Economic Develop-
ment, Department of Community Planning,
P.O. 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 F1.,
Phoenix, AZ 85007, (602) 255-5374.

CALIFORNIA: Jim Vaughn, Office of Business
Development, Dept. of Commerce, 1120 L St,
Suite 600, Sacramento, CA 95814, (916) 322-
5665.

COLORADOQ: Stephan Andrade, Div. of Com-
merce & Development, 1625 Broadway, Suite
1710, Denver, CO 80203, (303) 892-3847.

CONNECTICUT: David Driver, Dept. of Econom-
ic Development, 210 Washington St., Hartford,
CT 06106, (203) 566-4094.

DELAWARE: Donald C. Kane, Business Devel-
opment Office, 99 Kings Hwy., P.O. Box 1401,
Dover, DL 19901, (302) 536-4271.

FLORIDA: Ray lannucci, 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, P.0. Box 2359, Hono
lulu, HI 96804, (808) 548-8741.

IDAHO: Jay Engstrom, Div. of Economic Devel-
opment, 108 State House, Boise, ID 83720, (208)
334-24170.

ILLINOIS: Norm Peterson, Commission on Seci-
ence & Technology, 100 W. Randolph St., Suite
3-400, Chicago, 1L 60601, (312) 917-3982.

INDIANA: Mark Akers, Industrial Development,
Dept. of Commerce, 1 N. Capitol, Suite 700, In-
dianapolis, IN 46204, (317) 232-8888.

10WA: Doug Getter, Dept. of Economic Develop-
ment, 200 E. Grand Ave., Des Moines, 1A 50309,
(515) 281-3251.

KANSAS: Phil Bradford, Kans. Advanced Tech-
nology Commission, 400 W. 8th St., Suite 500,
Topeka, KS 66603, (913) 206-5272.

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.

MISSISSIPPL: David Murphree, Research &
Development Ctr., 3825 Ridgewood Rd., Jack-
son, MS 39211, (601) 982-6606.

MISSOURTI: Allan Franklin, Advanced Technolo-
gy Program, Dept. of Economic Development,
301 W. High St., Harry 8. 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) 827-
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 McGeehan, 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, 0K
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-
ey 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) 277-2601.

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, P.O. Box 23184, Knoxville, TN
87933, (615) 966-2804.

TEXAS: David Brandon, Economic Development
Commission, P.O. 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 0'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 7970, Madison, W1 53707, (608) 266-
9869.
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