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PART 13 OVERVIEW OF THE NATIONAL SOFTWARE WORKS PROJECT
Introductien

software production in the DoD is estimated to cost over §3
Billion per year, (Ref, 1) and dominates the schedule of
developrent of almost all computer systems, Yet programming
remains a loosely controlled manual process, with little
automated assistance, There are numerous reasons for this
unsatisfactory state of atfairs, but probaply the most
important is the fact that tools which can materially aild
programmers, analysts ancd thelr managers are inherently
expensive to develop, and typically require computers much
larger than those reqguired to run finished programs, Since most
programmers are constrained to use the same computer for both
development and operations, only the simplest and widespread
tools are developed for each computer, and new tool development
is inhipited,

Computer networks, and an order of magnitude decrease in the
cost of en=line storage, provide an opportunity to attack the
scftware production problem in a more complete way than ever
before, In the Summer of 1973, the Defense Advanced Research
Projects Agency(ARPA) organized discussions among a number of
professionals from industry, the Services and universities, The
general notion emerged of a software factory implemented on a
computer network, with a coherent collection of tools which
would expand and become more powerful over time,

Further dlscussions with the Services in the Fall and Winter of
1973=74 refined the concept, and led ARPA to form a joint
program with the Air Force Data Automation Agency (AFDAA) to
implement the first version of a distriputed Ssoftware tactory,
to be called the Natjonal Software Works (NSw), A{r Force
systems Command (AFSC) joined the project in the Summer of 1974
through its computer sclence research organization at Rrome Air
pevelopment center, Discussions are continuing with the Army
and the Navy, and it seenms likely that a coordinated
tri-service effort will evolve, The Natlonal Software Works can
potentially provide for pOp~-wide utilization of capabllities
which otherwise will be created ad hoc for each new software
development program, Or worse, not be availaole at all,

packground and Technical Need
The Software Problem (Excerpted from Ref, 2)

Over the last ten years, there has been a radical shift in
the balance of hardware and software costs, The cost of
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computing 1s clearly dominated by the cost of software,
Since software is often a critical component in large
systers, overruns in delivery time or serious flaws can have
hidden costs and penalties that exceed the direct hardware
and scttware development costs,

pemancs for software production are increasing in volume and
complexity, but progress in software technology has been
slow, The demands have clearly outstripped the
state-cf~the=art, with very costly results, Cost overruns
on software development projects are legendary, Software is
sélder delivered on time, There is much waste in
programming and computing, resulting from poor matching of
software and hardware, Incompatibility between computers
results in costly reprogramming or an inapility to take
advantage of the reduced computing costs Oof new hardware,
The malntenance costs for o0ld software products may be an
order of magnitude larger than production cost, due tc pocr
original design and production,

The high direct ana indirect costs of software set an
effective practical limit to the complexity and scale of
realizable systems, A major readuction in software costs
(including the costs resulting from flaws) could have a
great impact on the practical capability of logistic,
avionic, tactical, communication, and other vital systems,

The raplcly decreasing costs of computation resulting from
nes technological advances and the rapid growth in computer
networks will, together and separately, cause a large
expansion in the population of computer users and a large
increase in the variety cf applications, The threshold of
econoric feasibility is dropping for many systems, and
avarenress of how to employ computaticons is spreading to many
sectors where computing is not a present activity, This will
result not only in more computer usadgde but also in the need
for much more software,

In agéition, major changes are occurring in the character ot
computing, Batche=mode processing currently dominates
computing, but there is a strong trend toward on-line
computing of ever=~increasing scale, Reauirements for complex
real=time processing in such areas as tactical systems are
also growing, The present software art is poorly matched to
the current methods and levels of computation, and as these
modes grow in importance, software costs wlll escalate, The
"learning" costs incurred as the art strives to meet new
kinds of demancs will be high indeed,
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Great advances are needed in making computers more natural
for people to use and in finding the right level and
character of man=machine {nteraction, The present software
art is only at the beginning of such capability, Some forms
of mane=machine communication will require major increases in
software complexity, to match human sensory and intellectual
power,

Finally, as computing becomes more widespread, the problem
of tracking users’ reauirements will become acute, Keeping
up with changing requirements may already be the bigoest
source of DoD software costs, not only in the maintenance
phase, but also during the development phase, 1In the
future, these costs will increase as more Dol functions are
partially or completely automated,

Why So Few Tools?

The teools used to develop software do not reflect software’s
relative impoertance in determining the cost, reliability,
and celivery schedule of the total system, In most billion
dollar industries, a supstantial investment is accumulated
in supportive tools, 1Ihe development of such tools is
difficult for labor intensive activities like software
production, where each product is somewhat unique; but the
real barrier to the development of adegquate tools to support
software production has been the reqguirement that the tools
be reimplemented for each new kind of hardware, Converting
developmént tocels to run on different hardware is usually
more c¢ifficult than converting an applications system, Since
a prirme use of software tools is to shield the applications
prograrners from the details of the computer hardware, the
loagic ¢f the tcol must embody specific knowledge of the
nardware characteristics if the results are to be efficlent,
In the face of conversion costs, some valuable tools have
been lost, For example, there were satisfactory solutions
to the problems of round-off, overflow, and underflow in
numerical computations for the IBM 7094, That was 1966, but
the problems are still recurring in newer, and in theery
more sophisticeted, computer systems,

For planning purposes, the ALr Force uses SiX years as the
econonic life cof computer hardware, That means that almost
all applications systems development must be completed in
the tirst year or two after a system {s installed 1f the
development costs are to be recovered, Tools which are
developed after the hardware is delivered will also come
after the programming statf has finally become accustored to
the new system and developed standard procedures for using

33112

2blt

2blg

2b2

2b2a




MAW 31-JUL=~75 07:08 33112
NSW FPlan

it, &ince new tecols will be completed too late to help with

the bulk of the applications systems, and constant

retreining is something operational organizations can 111

afforc¢ in any case, there is little incentive for people

outsice of the software R&D community to build tools, 2b2b

A relatec prcblem is the fact that machines are usually
slized for their production reguirements, not their
develcpment cnes, Hence, they typically do not contain
enough mass storage for the files that would be required in
an on=line environment, nor enough memory to Support coth
the ccce being developed and the tools used during that
cevelopment, Additionally, access to the system is limited
oY the priorities of the production work load, A little
recognized fact is that the tradeotf between manhours and
machine resources is vastly different during development
than éuring production, The CCIP=85 study (Reference 3) has
shown that development costs increase exponentially as the
machine apprcaches saturation, 2b2¢

Despite these problems, the inventory of support software
has been gracually expanding. Among the most widely used .
scftware tools are compilers, operating systenms,
. time-sharing executives, file systems, prodgram librarians,
and interactive editors, Virtually all multi-programming
operating systems have attempted toc create a suitable
progremming environment by providing a set of tools, Some
merely provide a library from which tools can pe seiected
one at a time by the programmer, Others, like Multics,
CP=67, VS5=370, and TENEX, have provided an onw=line
envirenment for program building and debugging. 2b2a

These systems have not been as productive as they could have
ceen, because there are at present no interfacing standards
which assure that tools can be used together effectively,
Non=integréted, tool-at-a~-time operatjon places too great a
load on the pregrammer to specify exactly what operations
are tc occur, This problem 1s particularly acute since
tools cften have command language idlosyncracies, 0On the
other hand, 1f the tools supporting a programming language
are tightly integrated, then it is at present impossible to
access them from other languages, For example, the APL
envircnment 1is completely isolated from the rest of its host
1BM 36C or 370, Thus, tools may have to be duplicateé for
each lanQuage supported on a hardware system, as well as for
all the citferent kKinds of hardware systems, 2b2e

Origins c¢f the Naticnal Software wWorks Program 2b3
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Recent technelegical advances make it possible to overcome
the karriers which have prevented the accumylation of a
collection of powerful tools to support the software
development preccess, The costs of both processing and
on=1line storage are dropping rapidly, so it will soon be
feasiple to have all programmers working on=line,
Experirents like the Programmer’s Interface have shown that
many software tools are language independent or only
slightly language dependent, Experiments using the ARFANET
nave shown that programs running in several machines can
cooperate and appear to the user as a single system, Such
cooperation is possible even if the host machines were built
by different vendors and have significantly different
architectures and operating systems, Finally, there are
several examples of large time-sharing systems being used to
support development environments for other kinds of
hardware, in particular mini-computers,

Thus there is strong evidence to suggest that tools runnina
on & civerse collection of computers can be used together
effectively to develop software for a variety of target
machines, using & variety of languages, The key is the
dgefiniticn of appropriate interfacing standards,

Recognizing the sianificance of the Software Problem to the
pop., and believing that these technological advances cffered
an opportunity to attack that problem in a much more
concentrated way than ever before, ARPA/IPT held a series of
meetings with software specialists from industry and
governpment during the Summer of 1973, Among the
particlipants were Barry Beehm(TRW), John Brown (TRW),
Michzel Buscnh(CSC), F.,J, Corbito(MIT), Peter Deutsch(XEROX
PARC), Jerry Felaman(Stanford), Cordell Green(Stanford),
J.,C.R, Licklider(MIT), Tom Lipplatt(Rand), Barbara
LiskoVv(MIT), Richard Watson(SRI), Clark Weissman(SPC),
Ropert BalzercIsli), T.,E, Cheatham(Harvard), Stephen
Warshall(Massachusetts Computer Associates), Stephen
Crocker (ARPAZIPT), wWilliam Clark(NAVSHIPS), L/C Robert
OD'Keefe(USAF=ESD), Maj Harold Arthur (USAF=ESD), Norman
Glick (NSA), John MotC=Smith(USAF=ESD), and Maj
Zara(USAF=ESD), The result of these meetings was a report
(referencCe 4) @nd a determination that the project shoula be
jointly sponsored by a Service organization which 1s a major
producer of cpeérational software,

puring the Fall 1973, all three Services were presented with
the National Software 1ldea, The strongest interest was
expressed by the Air Force pata Automation Agency. The Army
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Computer Systers Command also assigned an officer to
participate in NSW planning sessions,

AFDAA tasked two of its components, the Air Force Data
Services cCenter (AFDSC) and the Air Force Data Systems
pesign Center (AFDSDC), to participate in the project,
AFDSDC is located at Gunter AFS, Alabama and is responsible
tor cdeveloping and maintaining standard data systems which
run at over 130 AF bases throughout the world, AFDSC {is
located in the Pentagon, and supports the Headguarters Air
Force and the (ffice of the Secretary of Defense, (The third
organization within AFDAA, the Federal ADPE Simulation
center in Springfield, Virginia, is not currently
participating,)

The tirst meeting of an NSW Steering Committee was held in
Octoper 1973 and was attended by Mr, Steve (Crocker
(ARPA/IPT), L/C Gray Kinney (US Army Computer Systems
Commandé), Maj lony Baggiano and Mr Al Mayhan (AFDSDC), Maj
James Lloyd anc¢ 1Lt William Carlson (AFDSC), Dr, Robert
Balzer (IS81), and Mr, Steve Warshall (Massachusetts Ccmputer
Associates),

In March 1974, a plan (Reference 5) was published for a
joint AFUAA anc ARPA effort to build the National Software
Works., The Army Computer Systems Command cetermined that it
did nct nhave the funds avallable to actively participate at
that time, The Plan was briefed to Col T.L.McGovern, AFDSDC
commancer, Ccl E,0, Wells, AFDSC Commander, and to MG J,B,
Robbins, the Ccmmander of AFDAA, They approved the Plan, and
in April 1974 MG Robbins ang Or S,J, Lukaslik, the Director
of ARFA, signed a Memorandum of Understanding (Reference 6)
to carry out the development,

Rome Air Develcpment Center (RADC) jJoined the program during
the Suymmer 1974, RADC, located at Griffis AFB, New York, 1is
the comrponent of the Alr Force Systems Command which is
respensible for advanced computer science research, They are
jointly funding the development, and are also serving as the
ARPA Agent for NSW contracts,

National Software works Design Concepts

Overview

The National Scftware works will be a software development
envirenment on a very large scale, It will be bullt on a

computer network to reach a wide user community, and will
integrate a continually growing collection cof specialized
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services into & coherent system to support the development
of scftware for a variety of diverse hardware, A typical
terminal session may involve operations on several different
machines,

consicer, for example, the construction ot a4 standard Alr
Force software system for the Burroudhs B3500 using the
COBOL language, Programmers may want to use the NLS editor
on a FDP=10 to enter their source programs and to prepare
their docymentation, To reduce the cost of on=line storage,
some cf the files may be stored elsevwhere on one of the new
trillicn bit storage devices like the Ampex TBM, which
offers on-~line storage at a cost of apbout a dollar per
megabit per vear, A Burroughs B6700 might be used for
prelirinary syntax checking, Interactive depugaing at the
source code level might then be done either on the B3500 or
on a B4700 (a larger, faster version of the same machine,)
perhaps the best test data cenerator runs on an IBM 370,
Finally, the software should be tested on a Burroudhs B3500,
The machine on which a tool runs has come to be called a
Tool Bearing Host (TBH), The essence of the National
Software works idea is to make the best possiple tools
available by decoupling the selection of Toocl Bearing Host
nardware from the selection of proaduction hardware,

Initizlly, the NSW will be bullt on the ARPANET, which
interconnects fifty computers, distributed over the lUnited
States, London, and Hawaii, An incomplete list of the
operating systems at various hosts includes TENEX, ITS, and
1050 for the PDP=10, ANTS and ELF for the PDP=11, Multics
fOr the Honeywell 5180, MCP for the Burroughs B6700, and
variations of 0S, Vs, CMS, and TSS for IBM 360s and 370s,
Its user community 4includes many experienced researchers
working on ARPA supported projects, These researchers will
provide constructive criticism, and the results of thelir
research will become directly available to DoD personnel
through the NSW,

At present, the ARFANET is merely a communications system
for intercennecting independent facilities. Each machine 1is
owned by a different organization, The user must have
reaistered himself {n advance at each site, have established
credit, and arranged to be bil'led tor the time he uses, He
must know how to log into each machine, how to invoke
services of each operating system, and how to transfer files
among them,

The NSw which will eliminate many of the problems associated
witn tne current ARPANET, It will centralize accounting and
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automatlically perform host logins, tool=invocation, file

access, anc file movement for the user, The software systen

which accomplishes tnis is referred to as the Framework,
Inftially, it will run in a single network host, but

eventually the Fremework will be distributed across hosts,

The parallellsr is needed both for capacity and reliability,

Rules will be defined for adding new tools to the

envirenment, 2cle

It 1s understood that some effort will pe required to
install tools in the NSW; that is the price of achieving
standardization without discarding existing operating
systemrs, There are no plans at present to have the Framework
optimrize the use of hardware resources, Tcol installers and
users will decide where files are to pbe stored, which hosts
will support a particular tool, and whether whole files or
partial files should be moved to perform a aiven operation,
The Framework will help them rmake good decisions oy
simplifying the implementation of the various alternatives,
and by proviéing feedback on Costs, 2cit

In oréder to provide a more consistent interface, users will

access the NSW through Front=End network access machines,

The access machines will know which characters require

action by the tool being used, so that input characters can

pe ccllecteéd and transmitted in blocks, The access machine

will alsoc support some local command interpretation and user
prompting, Whether additional functions should take place at

the user site, for example text editing, 1s an open issue, 2cly

A New Capabllity for Project Control 2Cc2

A view of the NSw as a mere lash-up 0f tools which happen to
reside on the ARPANET would be extremely shoertesighted, The

fact that all programmer contact with tools passes through a
common communications media with immense computing resources
creates an oppertunity for the study=-and pernaps

contrcl==of the whole process of large prodgram creation and
maintenance, 2c2a

In the production of a large software system, numerous
programmers, analysts, and managers Cooperate in a venture
whose end product is, in some sense, a single entity, In the
course of their work toward this goal, they prepare, edit,
and manipulate a very large number of pileces of "text" of
various types: routines in a programming language, data
descriptions, structured data objects, modules of object
code procuced by a compiler, assemplages of such modules
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linkec together by a link editor,
documwentation, and so on,

items of program

To the degree that all of these types of text are either
machine=processable or machine=producible, it is reasonable
to say that they are all either prepared (and repaired) by
project mempbers or produced by "tools" by which we mean
elements of support software invoked py computer specialists
to operate on pieces of text,

plieces of text which come into existence
large project can be astronomical, and
even the numeer in some Kind cf active status at a
particular time is likely to be huge, It ought to be clear
that any acsence of control over this large and shifting
inventory of material 1s an invitation to contusion and the
almost total absence of any support software for "inventory
contrel" might have something to do with the high and
uncontrolled cost of program production (and perhaps
something to do with our difficulties in flguring out what
we are doing wrong),

The nurber of such
in the course cf a

Suppose by contrast that the total inventory of text pleces
were explicitly regarded as one logically Intearated data
pase == the Project File == and that some pjiece of support
software were charaged with the responsipility of managing
that cata base, This plece of software - for the moment, let
us call it the File Manager = would of course, keep bocoks on
the contents of the Project File, These books would include
not onrly the character and status of each item in the
project File, but also its relationship to other items in
the File (that A 1is a later version of B, that C is the
object code module corresponding to COBOL test D, and so
on),

It sheculo be obvious that, if we have designed the bOOKs
correctly and arranged matters so that they are always kept
accurately and completely, they provide the data crucial to
any seriocys attempt by management tO explore Or contrcl what
is happening in the project,
essential to any interesting use of the

it is, of course,

project pooks that they always
that there be no path of entry
unguardea by the Flle Manager,
an indéividual programmer’s use
that use yields a non=transitery
always be reported to (and,
Manager,

be complete and correct, and
to the Project Files

This suggests strongly that
of his tools at least when
(Filed) result must

perhaps, controlled by) the File
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To arrange matters so that this requirement is met is
extremely difficult when tne support software designer is
confined to the resources of a particular local hardware: to
keep the Flle Manader and its books effectively on line at
all times may be insupportably expensive, Indeed if a
projects develcpment work is performed on several computers
with nc communication among them, it may be logically
inpossible to create a reasonable File Manager, Thus, it is
not surprising that there has been no serious attempt to
provicde & facility of the sort we have described: at least
the naturalness, it not the feasipility, of the idea depends
on a unirication and scale of computing resource found only
in gigantic machines or in networks,

A failrly powertul guery syster will be provided to answer
guestions about any filea entity: what it 1s, where it came
from, what other entities depend on it, etc, Later we will
introccuce & variety of experirental tool$ for project
contrcl whicn use the File Manager’s pooks as their primary
data cr use the fact of the File Manager’s exlstence as
their means of invocation (after all, the later provides a
single contrcl point "awakened" eyery time anything
interestinc happens), Here are some proposed tools!

Procject Status Reporter: This relates the present status
of the files to the overall project plan (in
machine~reacable form), identifying bottlenecks, critical
paths, etc,

Prcject Accountant: Tnis produces reports on the
freguency and cost of various patterns of activity
interesting to project management,

Policy Enforcer: Everybody in Section A must use the same
version of function Xj; no programmer may link up two
routines until each is adjudoed debugyed by a section
manager; no programmer may start debugging until all his
coce is written; no programmer may write any code for
phase 2 of the project until he has written all his code
for phase 1; no programmer may start writing a new
routine until his last 1s documented, The above list of
(rather inare) policies are meant to sudgest a large
family of more reasonable policies which might apply te
sore Or all programmers at various phases of a project,
If 2 plausircle way of expressing such policies 1in
machine~reacable form can be developed, it is no areat
trick to devise a tool which is inyvoked oy the File
Manager to verify that the present action of some
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programrer 1s copsistent with policy, so that the action
may be inhibited or permitted accordingly. 2c213

The use of such new tools by the project would of course, be
opticnal. In any event, the research community can make use
of such tools to collect the data it needs to discover what
makes program development and maintenance so expensive, 2c21

Internal Desicn 2c3

Ihe scftware which comprises the NSW Framework can be

divided into three major components which have been given

the (hopefully suagcestive) names: Work Manager, Foreman,

and Front~=End, Each of these these names refers to an

aspect of the NSW which requires analysis and design, and

whose result will be some set of prodranms, The prodrams

will commynicate with each other using a new Procedure Call
Protocol (FCF), 2c3a

(Referencexxx) 2c3al
Works Manager 2Cc3b

‘ The WOrks Ménager is the heart of the NSW, It acts
sorewhat like an operating system i{n that it accepts

recuests for the performance of work (requests for tool
use), arranges the initiation of that work, keeps track
of work in progress, does cleanup after completlon of a
piece of work, manages tile storage, and so on, It
difters sharply from a conventional operating system in
that its primary function i1s not optimal resource
allocation, but rather validation of the work request and
protection ¢f the integrity of the files, Here, both
validation and protection are to be taken in a far wider
sense than has heretofore been customary in the
programnming field, 2¢c3pbl

The Works Manager will create and maintain an extensive
catalogue of each project’s inventory of filed objects.
This catalogue will include both structural and
historical information about each object (when was it
made at whose reguest, by wnat tool, from what other
filed objects; what other cbjects have been made using
this one as data; what truths about this object have been
asserted, or proved: and so on), Since the WOrks Hanager
will also have access to descriptions of the
characteristics of all tools within the NSW, it can be
seen that validation of a work reguest can be unusually
exhaustive: does the tool exist, do the input flles
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exist, are they of the right type and status for this
tocl, are the files and the tools both of the right
status to be used by tnis user at this time, and so on,

In the same way, any entry of a new object into the files
#"ill be supervised by the Works Manager, which will
perform all updates to the catalogue implied by the
existence of the new object, Thus, the idea of file
integrity is expanded to include catalogue integrity,
which both permits strong validation of work reaquests and
transforms the catalogue into a powerful data base for
future tools (ranging from a simple guery system which
answer questions about the contents of the project files
tc experimental tools in automatic programming which map
a ceslred object into a best segquence of tool calls to
Create 1t == given what objects are there already),

Foreman

The Foreman {s that component of the NSW concerned with
taking & well-defined and fully validated reguest for
tocl use and actually getting the job done, It receives
an encodec message from the works Manager which says, in
effect, "At the reguest of user X on host I, execute the
CCBCL Compiler on Host Z, using file HENRY on the
Datacomputer as input and filing the resylt on the
Datacomputer under the name GEORGE and, when the jcb is
finisnhed, send me the message W," The Foreman worries
abcut fighting the host protocols and arranging the
communication so that the requested task is in fact
performed,

While the Weorks Manager component clearly has as
implementation some integrated family of prograns
resident on the NSW hosts, the structure and location of
the programs which do the Foreman’s job are by no means
s¢c self~evident, A portion of the work will be
centralized in the NSW host, but other portions will be
handled by pleces of program i{mplemented in each
Tecl=Bearing Host and in each FronteEnd user access
machine, There are some complex issues here, where best
design may ce different for "closed" tools, like
corpilers, on the one hand and "open" tools, like
egitors, on the other, The goal will be to establish a
small numpber of standards, called "Tool Bearing Host
Protocols", which all Tool Bearing Hosts and tools must
obey, and leave each tool installer as muych flexibility
as possiple tc take advantage of special characteristics
of nis environment,

i1
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Front knd 2c3d
The Front=End will normally execute in & mini-computer

(initially & PDP=11) which sits between the user’s

terminal andé the ARPANET, but the system will also run on

a BEOP=10 TENEX timeesharing system to support users whose
terminals are connected to TIPS, TENEXs, Or larde Hosts,

All commands to the Works Manager or to any tocl must be

given through the Front=End, It will provide terminal

control, 2id the user in command specificatlion, parse

commands, and communicate with the appropriate

resource(s), While each toocl domain within the NSW may

have a vocabulary unique to its area, this vocabulary

will be used within language and control structures

common throughout the NSW, A user «ill learn TO use

adéitional functions by increasing vocabylary, not by

naving to learn separate "foreign" languages, When in

trouble, ne will invoke help or tutorial functions in a

standard way, 2c 341

The Front=End will inform the Works Manager whenever it
recognizes that the user is attempting Lo access oOr
create new files, Eventually, the Front=End will save
. the user’s commands for intervals between tool
checkpoints (if the tool 1s capable of checkpointing its
environment), allow the user to reissue old commands,
allow the user to define and use Command macros
(acreviations) and interact with tools (upon user
recuest) to "undo" tne effect of commands where possible, 2c3d2

Iocl builders will be able to take advantage of the

Front=gnd®s Command Landuage Interpreter (CL1) instead of

having to develop their own user intertace, The CLI will

alsc pe aple to handle machine=oriented messages trom NSk

tocls or the works Manager and translate those messages

to an appropriate man-oriented language form, 1t is

driven by two data structures, a Command Language (Grammar

and a User~profi)le data structure, These data structures

are sent to the Front=gnd either by the WOrks Manager or

by the tocl system 4&as needeag, 2c3d3

A Command Meta~Language (CML) for specifylng tne user
interface will be developed, and a compller will be
irplemented to produce comrand language grammar dats
structures from the CML, Tool installers will be able to
use the CML to define their user interfaces, The
User=Profile will control such things as how much help or
prerpting a user receives when using a particular tool,
what commands are available, and other information
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téailoring the system to the user, The information in this

data structure can be changed upon user request, or
(eventuyally) adaptively by programs bpased on user

beheavior, Updates to the User~Profile will be reported to

the works Manager, 2c3d4

The Front=End will support CRT displays and hardcopy

typewriter terminals, as well as CRTs used as full
twe~dimensicnal device, through a Terminal Contrcller,

The Terminal Contreoller is a microcomputer supporting
primitives for subdividing display screens into

rectangular windows and for allowing the user to "point"

at intormation displayed cn a screen as arguments in

cemmands to tools, The Fronte-End will also be able to

handle such devices as card readers and punches, line

printers, and tape drives, 2c3d5

An cperating system interface module, consisting of & set
of virtual operating system primitives, will be used to
make the Front=End as operating system independent as
possible, 1This will enable the Front=kEnd to be
transferred to other equipnrent later, The Front=gEnd
systems will be maintainable, loadable, and
. (symbolically) debuggable from a remote timesharing
(TENEX) system, 2¢3dé

Generallzed Support teools 2c4
Yellow pages 2cda

The NSW can pbe viewed as a library of devyelopment tools,
A catalog, or yellow pages, is needed sO that users can
locate applicable tools when they start to work on a new
kind of proglem, The directory system could be pased on
keywords, or it could be a full text retrjeval system
which operates against the narrative descriptions cf the
tocls, In the long=term, & hybricd of theose two
approaches will be needed, The directory should include
information about 8 tool”’s cost, maintenance status,
reliability (including trouble reports), who maintains
it, and the existence of a user community, Tool
installers should be able to determine if organizations
which do0 not at present have access to the tcol shculd
still be macde aware of its existence via the directory, 2c4dal

Software libraries, 2¢4b

There are many cases when software snould not be written
‘ at all ==~ existing code should be used, The NSW must
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previde access to software libraries to facilitate their

use, Ideally it shoyld be possible to access all

avallabple libraries using a standard command lanauage,

However, in the short run, only a limited number of such
licraries can be made available, and there will still be

sore command language idiosyncracies, 2C4bl

The two majer classes of software libraries are libraries
contalning subroutines or components which can be used as
building blccks and incorporated into the applications

software, and lipbraries of self-contained applications

systems, These two Kinds of libraries will have to be

handled differently, especially with regard to accounting

and release (copy permission), 2C4p2

The difficult cases are the libraries of subroutines or
cerponents which the user can i{ncorporate into the

software system he is building, Access control is very
difficult with such tools, Three alternatives have pbeen
identified thus far: 2Cc4b3

Subroutines and other components can only be used in
the vendor’s environment and the system will not allow
. you to cOpy a load module out without paving a stiff
exit fee, 2C4b3a

ihe subreouytine can be called across the network for
debugging, and the user would again be charged a stiff
exit fee, 2C4b3b

Cnly certified linkage tools are allowed to access the
sucroutine library, and tne user {8 charged each time
he builds a new object module, 2cdbic

An effort should pe made to get libraries of

gevernment-owned software installed as tocls, FRegardless

of the rules for releasing components, @ record must be

kepgt with {nformation about who uses the subroutine, on

what machine, under what operating systeém and with what

resule, There must be a complete audit trail of all

copies s0 that the users can be notified when the

sutroutine or component is modified, 2C4b4a

These release control considerations 1identified above

apply to self-contained systems (wnich the user may want

to copy and run on hardware external to the NSh) as well

4s to subroutines and components. 2C4Db5

. Batech scheculer, 2¢c4c
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The purpose of the patch scheduler is to maintain a
cerplete applications system in the NSW file system, The
file should include any necessary job control information
as well as the source and the object for component
modules,

Scwre systems provide for rune-time options, We would like
the NSW to control the specialization of the standard
system so that records can pe kept on which options are
exerclsed,

Applications systems usually require mass storage files
and/or tapes, Since many vendor supported systems do not
previde for cataloging, secquencingd of new versions, etc,,
it seems desjrable for the NSW to offer these services,
They will pe provided by tool(s) which (if they are
developed new for NSw) must be wricten in COBOL or
FORTRAN for a widely avallable computer system(s).

Once the selection of run~time parameters and the control
of progucticn flles is made internal to the NSW, there
are numerous opportunities to provide ennhanced
capabllities at relatively low cost, An example is a
tire~sensitve scheduler, Criteria might be established
for when the system should run (e, d,, the first Tuesday
of every nmronth), The NSW scheduler would automatically
identify necessary data files, run the appropriate job
(on one set of target machines) and distrioute the
results, Time sensitive scheduling could be lmplementegd
by @ MULTICS scheduler, NANCTE: Many Jjobs scheduled this
wa8y will be run by having the operators move tapes from
NSW to independent production machines, An analogy can
be made with second generation batech scheduling , except
the NSW has automated much, if not all, of the work of
the production coordinators and operators,

Software conversion ajds

Computer hardware has almost doubled in effectiveness
and performance per unit cost every three years for twe
decades, Software conversion costs have prevented
operational organizations from taking the fullest
acdvantage of these cost reductions,

The NSW environment will help this problem in three
ways:

The existence of a large pool of competing service
centers will make new hardware systems available soon
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after they are announced, at least on a small scale,

New systems development can take place on the new

nardware, Where it is cost effective, old tools can
be converted, Ihere is likely to be a substantial

overlap during wnich remaining tools can continue
pe accessed on their old hardware,

Ine NSW will include a collection of tools for

te

converting production scftware to run on cifferent

(and normrally newer) hardware,

The NSW will include haroware emulators, In some

cases, it will be possible to build software for

projecteé hardware through emulation, That will make

it possible to delay selection of the production

nardware until 1=3 years into the development cycle,

The resulting savings could be as much as 50% of
hardware costs, This is of course a longer term
objective,

Management Considerations

Usage Audit Trail

A record of when tools were used and by whom, and the

operating system versfon they ran under, should be

maintained, Users must be able to control who Knows they

use a4 tool and indicate whether they want to talk to
other people about how it works, when the operating

system on a Tool Hearing Host (TBH) is changed, all tools

must be tested, or they must be moved to a lower
maintenance category and identified as not being

converted to the current operating system, when the user

has & problem, he must automatically be given the option

of submitting a trouble report, Access to this

information is a significant issue which must be studied

and a policy formulated,

Maintenance Categories

Each toocl must be assigned a maintenance category.
highest category will imply a level of support equal
or superior to that proviced by any vendor today,
Consultants must be available to assist tool users,

Ihe
toe

The

maximum time to respond to trouble reports and f£ix known
pucs Must be tightly constrained, Notification to users
must come a year or more before a system‘s support is

withdrawn, when a vendor stops supporting software,

the

scurce code must enter the public domain, Statistics
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should be kept and puplished on user complaints and
acknowledgedé bugs, Lower maintenance categories will be
appropriate for tools which are useful byt non=-essential,

For example, an experimental debugging tool could be used

even 1f there was noO guarantee of its continued

existence, DoD users are likely to install tools

developed in-house 1in less than the highest maintenance
category 1n order to reduce their obligation to support
outsicde organizations, 2¢5b1

Cost Fredictions and Recovery 2¢5¢

Encugh data should be collected to predict what a given
activity will cost, There should be one or several tools

to help tool installers define the characteristics of

their tools ana provide the users with cost predictions,

The Works Manager must collect the historical data which

these tools require as 1input, 2c5¢c1

Efficient use of NSW facilities must be encouraged by
charging ané reimbursement policies which reflect the
true econcmic value of the services used, 2¢c5¢c2

. Implementaton Gulidelines 24

The NSW is being built as a loose confederation of tools, with
no technical bounés on the number of tools or the number of
users which can pe supported, An initial system, orientec
toward preparation, publication, and management of
documentatio,n and the construction of COBOL programs for the
B3500/84700, 1s scheduled to pegin operating during the Summer
of 1975, The {initial tools will include a text editor, a CUEOL
compiler, and a document publication facility, Once the concept
is demonstrated, hardware will be added to support more users
and tools will pe added to support @ wider veariety of software
activities, 2dl

Initially the NSW will be composed of large mogdules with few
interactions identified, As such, it will cperate in a largely
conventicnal manner without much cooperation among the mcdules,

gver time, tnhe coordinatjion and cooperatjon among the mocdules

will pe tightened through the replacement of medules and the
incorporation of new ones that icentify and report all their
important activity te the Works Manager, 2d2

Participatinc Organizations 2e

The NSk Steering Committee is currently composed of
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PART 1I; PERSPECTIVE OF PARTICIPATING DOD ORGANTIZATIQNS® VIEW OF THE

NSW 3
Air Force Data Services Center 3a
The AFDSC Envircnment 3al

AFDSC is an coperational element of the Air Force Data

Autoration Agency (AFDAA), Its mission is to plan, design,
develcp, and irplement computer based management information
systemrs, and tc provide automatic data processina, computing

and management science services to the Headguarters Alr

Force and the Cffice of the Secretary of Defense in the

pentagon, and otner agencies as assigned, 3ala

AFDSC operates three dual processor Honeywell G-635s and one
(newer) H6060 in the Pentagon, all with the GCOS operating
systerm, It also operates a dual processor Honeywell H=6180
with the Multics operating system and an IEN 360/75 running
0S/MVT, One of the G=635s 1is unclassified; the rest of the
systers are classified, The IBM 360/75 is used strictly for
batch processing, Multics, a large interactive system
which 1s well-suited to the manipulation of on-line data
‘ bases, is used for high priority operatjons researcp and
budgeting models, Three of the four GCOS systems provide
time=sharing pertitions, GCOS time=sharing programs are
typically small, and frequently supplement large batch
systers (e,g9, =~ prepare input transactions or scan output),
GCDS Timé=Sharing (TSS) is ille-suited to the depugging of
batch progranms because of core restrictions (24k words is a
practical upper bound) and because the TSS monitor calls are
different frcm the patch monitor calls, Many important ‘
batch subroutines (e.g, IDS file update) will not run under ;
185§, and in any case, correct TSS execution does not ]
guarantee a program will run in batch, 3alb

The first G=635 was installed in May 69, The conversion
effort from the old IBM 7094s involved 11 months of parallel
operation, part of it using a commercial service bureau and
part cf 1t with the new egquiprent installed, The
development effort nas now stabilized, with a majority of
the Center‘s resources devoted to production and
maintenance, 1lhe IBM 360/75 was installed in August 1972,
It was acquireé to support an existing workload, so there
was almost n¢ conversion and cevelopment cycle, Multics was
acquired during FY74, and a majority of the work on the
machine can still best be classified as development, Jalc

. About 20% of the AFDSC manpower (19,9% in FY73, 23,1% in

19




31=JUL=75 07:08

ORGANIZATIONAL PERSPECTIVES

. AFDSC

FY74, anc 19,7% for the first five months of FY75) 1is
dgevoted to developing new systems or nmaking major
modifications to old ones, Of the manpower devoted to
avelopment, 15.8% 1in FY74 and 21.4% in FY75 were for new
Multics applications, Those amount to 3,6% and 4,2%
respectively of total manhours, Except for Multics, a
miniscule amount ©of machine resources were devotred to
develcpment, Considering only GCOS and the 360/75, the
numbers are 7,5% in FY73, 7.7% in FY74, and 4,8% thus far 1in
FY75, [hese facts are summarized with the statistics in
lable 1,
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TAELE 1: AFDSC Resources Devoted to Scftware Develcopment
Jaldl
FY73 FY74 FI75 3aldla
Non=Multics Development vs Total Manhrs 19,9% 19.5%
15.5% 3ale
Multics Dev Total Manhrs 3,6%
4.2% Jalf
All Dev vs Total Manhrs 19,9% 23.1%
19,7% 3alg
3aih
Computer Time For Dev vs All Computer Time 1.5% TeT%
4,8%
(360775 ane GCOS only)
Jaid

21



MAW 31=JUL=75 07:08

ORGANIZATIONAL PERSPECTIVES

‘ AFDSC

It is olfficult to {solate the resources devoted to
production and maintenance, The problem Is to separate the
execution of software which has been thoroughly tested and
remalns static for long periods of time from the making and
testing Oof mincr modifications, One indication is the abort
rate for production jobs, which averaged 21% for FY 74,
Obvicusly there is more to running production than simply
reexecuting a standard program against different data, A
relatec problem is the cost of these production aborts, The
average Cost of each prodyction abort on the G=635s was
$20,00 on System A and $26,00 on System B guring FY 74,
Because Lhe average waiting time in the system queue for
batch jobs on systems A, B, and C, for example, 1is 1,1 hours
for tne last & months of FY 74, and is usually much worse
than average during the crucial budget update cycles,
programmers faced with overnight deadlines must frequently
make mlnor changes and run preduction against large data
files without naving tested their changes, In the present
envircnment, there is no alternative,

I[he last aspect Of the AFDSC environment which impacts on
Ccenter use of the NSw is the hardware acquisition and
replacement schecule, The schedule is important because
major development, modification, and conversion efforts at
AFDSC correspond to acquisition times of new hardware, The
GCOS rachines are currently being enhanced, R A
anticipated that this will extend their useful life through
FY 79, The IBM 360/75 is programmed to be upgraded or
replaced during FY 77, Multics wxssxsasomething is missing
hereit::iFY 76 and FY 77,

SC QOperated Computer Service Bureaus

In acdltion Lo providing complete management information
systems, systems analysis, and computer support toO Hdg USAF
and CSD, AFDSC provides computer time to AF and DoD
organizations which have their own analysts and programmers,
A comrponent organization is the San Antenio Data Services
Ccenter (SADSC) in San Antonio, Texas, It offers remote
access from several locations throughout the Southwestern US
to an IBM 360/65 running OS/MVT, SADSC will soon be
offering Burroughs B4700 service as well, A new Washington
Area LData Services Center (WADSC) is under consideration,

It weyla initielly operate either a B3500 or B4700, SADC
is operated as a fee for service activity, with usage=pased
charging and ADP cost recovery, It is planned that WADSC
w1ll also be operated on that basis, Since a goal of the
NSW is to establish an economic marketplace for software

22
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to ether AF anc DoD organizations, 3ala
AFDSC Recguirements For NSW 3a3
Usage Scenarios 3ja3la

MAW 31=JUL=75 07308 33112

tools and computer time, the NSW’s proposed approach to
resource allocation is in complete consonance with AFDSC
operating policies for its regional Service centers, An
important aspect 0f the NSW from the AFDSC point of view
must be the possibllity of providing NSW tools and services

Table 1 classifies AFDSC development workload, and for
each category identifies the most significant problems
being addressed by the NSW, Tools which are required to
support each category of work are also igentified, Among
the AFDSC requirements which are not includead in the
tacle are packup for production systems and
communicaticns among different vendors’ mainframes, NSW
technology is relevant to these requirements, However,
the NSW’s present development efforts assume that the
preduction machines will not be connected to the network,

anéd hence will not be under the control of the NSW, 3a3al
Tool Requirerents, by Target Machine jaib
Honeywell G635 or H6000 with GCOS 3a3bil

1he primary requirement is for testing batch jobs .,
Source level interactive debugging is reguired for
COBOL anc¢ FORTRAN, 3aibla

The numper of interactive programs which merely
supplerent batch systems Indicates that transaction
processing may be more efficient in the Center’s
environment than time-~sharing, Heretofore, 1TSS has
been used because there is no reasonable debugaing
environment for transaction systems, If such an
environment could be estaplished, then much Oof the
Center’s interactive workload mignt snift to
transaction processing, That would elliminate the
pronlens associated with batch and time=sharing
incompatibilities which have plagued AFDSC
programmers, 3aiblb

Tools are required for designing, implementing, and
restructurina random, ISP, and IDS data bases, da3pblc

The new WWMCCS data management system (WWDMS) is

23
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purported to allow non=programmers to maintain a :
computer database and retrieve reports from that |
catabase, WWDMS is enough like a programming system

that it will be desirable to bring WWDMS under the

control of NSW project management and performance

evaluation tools, That implies installing WWDMS as an

NSW tool (or more likely, a set of NSW tools), 3a3pld

A standard GCOS machine 1s needed for final testino of

batch systems, In cases where the data 1is

unclassified and non~sensitive, that machine may also

be used for production work, 3a3ble

IBV 3607370 With 08 3a3b2

=

ihere are requirements for FORTRAN, COUBOL, and

possibly PL/1 development on the 360/370, For each

language, source level interactive debugging 1is

required, 3a3db2a

A number of vendors offer libraries of database
management subroutines for the [BM 360 which can be
‘ useéd as building blocks for applications systems,
Theéese routines are similar in concept to ISP or IDS
for Honeywell GCOS machines, It is important to
include such tools in the NSW, 3a3b2b

Several vendors also offer self-contained Data

Management Systems for the IBM 360, The Informatics

MARK IV system is supported at both AFDSC and SADSC,

As with WWwDMS, it will be desirable to install MARK IV

as an NSw tool, and bring the MARK IV development

workload under the control of the project management

and performance evaluation tools, 3a3b2c

[here are known regquirements to development and
maintain transaction systems for the IBM 360, An
exanple is the guery system for military pay records
at the Alr Force Accounting and Finance Center (AFAFC)
in Denver, Colorado, To effectively debug such
systems, which are tightly integrated with the
telecommunications handler, & virtual machine
environment is required so that operating system level
code can be debudged, 3ai3b2d |

A standard 0S system is needed for final testing, In
cases where the data is unclassified and
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non=sensitive, that machine may also be used for
production werk, 3jaib2e

There are several tools which execute on an IBM 360 or

370 which are needed to support the development of

software for other machines, Examples are

verification and testing tools (including test data
generators) and programs for restructuring COBOL

ana/or FCRTRAN into reasonable structured variants cof

the ANS]I standaras, A hypothesis of the NSW is that

these tocls will be able to continue to run on the

3607370 1BH, but be used to build software for, as an
example, a Honeywell 6000 with GCGS, 3a3n2t

Multics 3aib3

An unclassified Multics is required to support
development of software for other machines, and sc
that NSW project managerent and evaluation tools can
pe applied to the develcpment Of Multics software,
Multics seems to be the correct environment for &
sophisticated debugging system for GCOS software,

. Janus andé RDMS are database management tools for
Multlcs,
3a3ib3a
Reguirements For Tools For Controlling Ana Malintaining
Existing Software Systems, 3aic

A significant portion of AFDSC manpower is devoted to
precuction systems: maintaining them, modifying them, &ang
scheduling their execution, For the N3SW to help in the
shert run, ways are needed to move these productian
systems intc the NSW environment so that superior tocols
car be used by maintenance programmers, Some of the
means to this end follow: Source, object, and job
control must be copled iIntc the NSW flle system, The
attributes ¢f input and output files must be defined,
Linkages must be establisnhed between component
sucroutines on the installation library and the
prcduction software, Narrative documentation Is to be
put on-line for easy maintenance, and to pe linked to the
scurce and object code for tighter manadement control,
gther goals would be to produce machine readable
abstracts and other documentation, to implement release
ané change control, to restructure badly structured
precgrams, and to establish libraries of standard test
. data and/or results, 3a3ci
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Alr Force pPData Systenms Desian Center 3b
I'HE ArPDSLEC ENVIRONME I 3Dl
FDSDC Missior ip 1l

Ihe Mission of the Data Systems Design Center is to

analyze, dcesjgn, develop, test, implement and maintain

standdrao automated data systems, Standard systems are

thcse that are common to more than one command. iplal
ine only exceptlion to this mission assignment is the
persennel function wnich is the responsibility of tre
Mllitary Personne]l Center, 3blala

ed from the Center mission are the specialized
systems Involving intelligence, research and
cevelopment, and ’S§€ commana unigque systems which
are designed and maintained by the command themselves
Lo accomrodcate unjigue ission requirements, 3blalb

with expleoiting opportunities for

narc

. for oving interface across the beard,
geflineao as the controlled development and
data systers SO tnhat separate systems

records and information, thus enhancing
computer resources and avoiding

¢ In the area of interface,

*

& pu from one system 1s
Syst S, The Center is also

opingd and maintaining non=functional
and the technical standards for the

ers employed by the Air Force, iblaz2

Since December 1971, the Center has been the desianated

wod D . €

DFS manager for standard Air Force computers == UNIVAC
1050=11; Burroughs B3500, B4700, and B263 base level
machines; and the Honeywell HB00/200 machine employed at
the j level, In 1974, this responsibility was
extended to nclude the MAJCOM ADP Program operating
cneywell 6000 series machines (replacing the H800,200),
The baslic thrust of ADPS managership is the evaluation

)
dination of impending
/hardware changes with the Commands n order to
configuration management, Impending software
are assessed through the use of the wWorkload
icdel and specifiCc nardware impact determined

'

our Contiguraton Analysis and Projection Section,
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Inis information is projected nine quarters in advance
anc dissenminated to the MAJCOMs for planning and
buégeting purposes,

Organization

The Data Systems Design center is composed of two types
of cdirectorates, those directly associated with a
specific functional area, and those which provide general
support to the mission of the Center,

Io insure responsiveness to functional customers, and
to faclilitate ldentity of efforts and close working
relationships with Air Staff functional managers, the
functonal directorates were created as a mirror to the
Air Staft, The Directorate and Divisions in the Center
correspond to the Deputy Chiefs of Staff and
Directorates on the Air Staff, Each Center Directer
is, 1n fact, a functional expert, Included within his
activity are the reguired automation experts,
Responsiveness to the functional customer in the field
is paramount, but responsiveness to the Air Staff

‘ functional manager also is essential because the
desicn ot a new data system invariaply impinges
prefcundly on policy, Te insure retention of current
policy during system design, the designers must work
hand in glove with their Air Staff counterparts.,

Ihe suppert directorates are those of ADPS Management,
Systems Control, and Systems pevelopment, The
Directorate of Systems Development supports retrieval
systems and data communications control systems, the
wwWMCCS and MAJCOM Update programs, and Data Management
systems, The Directorate of Systems Control operates
the Center computers, handles gquality contrel and
release control, maintains a 24=hr-a~day Fleld
Assistance Center, and supports tne non=functional
software (such as the operating system and utilicty
programs), The Directorate of ADPS Management, in
addition to those functions already discussed,
malntains USAF/DOD standard Data Elements and supports
the AFDSDC Technical Library,

A relatively large Auditor staff is co=located with the
Center to assure adeguacy of audit trails and management
during system development,

’ A Commynications detachment from the Air Force
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Cormunicaticns Service is also co-located with the Center
to proyide ongoing communications expertise, 3blb3

The Center has a special relationship with the Military
Personnel Center, MPC is responsible for tne dgevelopment
of standard personnel systems, but since the Personnel |
systems at base and MAJCOM levels operate on standard

computers with all the other standard systems, our two

pregrams must be closely ccordinated, While MPC has

corplete responsibility for its functional systems, the

Deslgn Center Is responsible for developing and

maintaining the standards, for insuring Master Contrel

Fregram and functional system interfaces, and for

exploiting opportunities for functional integration and

effective interface, After MPC has accomplished its own

system testing and debugging, thelir products are sent to

the Center for final testing and release to the field

aleng with the other systems releases, 3plpé

Responsibilities, Resources, and Workload 3blc

The Center currently supports approximately 200 automatecd
. svstems on 350 computers at 130 bases and sites
worldwide, It is also responsible for 163 Air Force
Manuals, The Center has seven major computers (an H6060,
a B4700, two B3500s, two U1050s, and a B263) as well as
nuneroys minicomputers including two FourPhase systems,
an H700, a Nova 800, three RJET systems, an IMP and a
FDP=11 AREPANET Access System, Manpower currently assigned
is approximately 235 officers, o660 enlisted personnel,
ané 435 civilians , 3iblcl

The Design Center receives its functional policy guicdance

frem the functional deputates and special staffs, and its

overall automation policy quidance from the Director of

pDatea Automation, who Is also the commander of the Data
Automation Agency, 3bic2

Tne sources of Center workload, however, are many and

varied, Obviously there is a continuing system

mainténance workload associated with field reports of

system deficiencies, official suggestions, etc, System
modifications c¢én be triggered by new laws, changes to

OSL/Alr Statf policy, or as a result of GAO/Auditor/lG
recommendations, 3blcsi

While many of these requirements are levied upon the
‘ Center via letters, all major tasks take the form of a
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Data Automation Reguirement (DAR) and supsequently a Data

Froject Directive (DPD), Many are preceeded by requests
for economic or feasibility stugies, or other types of
detalileo analysis.,

All major tasking documents flow through the Directorate
cf ADPS Management where they are reviewed and passed to

the approprilate directorate(s) for more detailed

anelysis, The specific workload and resource impact upen

all dlirectorates is brought before the Reqguirements
keview Board for consolidation and further evaluation,
The Board’s recommendations are passed to the Commander
for declislon, If approved, the task is entered intoc the
Center Program and Resource Management System throuah
wnich develcpment progress 1is continually monitored,
Prcjects are scheduled for formalized System Status
Reviews and System Design Revlews at key stages of
development,

IDENTIFIEL AFPLICATIONS

There are currently identified tour major areas of
application of the NSW system to the AFDSDC mission: Software
development, testing, and maintenance; Documentation entry,
editing, update, puplication, and control; AFDSDC Oftice
Automatien Including intra= and inter- organization
communications; and Miscellanecus ARPANET Usage,

B3560/4700 Software Production (Subproject A)

Trhe NSW will be used to assist and control all phases
ot the system production process, from initial design to
continuing majintenance, Programs will be jinteractively

written, debugged and tested cn~-line, An integrated database

on each system, InCluding source and object code for each

progrém, desian documents, system and user manuals, DIREFS,

and peinters to other systems sharing (production) files
will be available on~line,

Documentation (Subproject B)
The NSW will be used to publish and maintain all

documentation cdistributed by AFDSDC, This will {nclude FUSHM
and System manuvals, DPPs, Reports, etc., These documents will

be entered via an off~line cassette tape, fed into the NSK
file system, ecited, and published in Microfiche and

hardcecpy formats, Updated versions will be prepared using
the NSw text ecitors, dreatly reducing work, Flow charts,
diagrams, ancd similiar line drawinags will be interactively
generated at acvanced CRT stations, anad stored on=line as

part ¢f the document flle, The on~line documents will form a
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rapidly avallacle library, accessable by AFDAA and other A¥f
and Dol users,

Office Automation (Subproject C)

Ihe NSW will also provide an Office Automation system,
Correspondence within AFDSDC, and between AFDSDC, AFDAA, ana
AFDSC will pe prepared, coordiated, distributed, anc filed
using NSk tools, (Correspondence with other oraganizations
will also be prepared and coordinated internally using the
system, but will be thén printed on 4 high=guality printer
before being sent to the external organization),

Miscellaneous ARFANET Usage (Subproject D)

AFDSDC organizations will make use of facilities of the
ARPA Network not available as NSW tools via a "TELNETe=like"
tool proviced by NSW, Used in this mode, NSW will only
provide a general Network access facility, a pseudo~TIP,
User craanizations will be required to negotiate 1individual
accounts and payment procedures with the owners of the
software and hardware to be used, exactly like todgay,
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RENT ENVIRONMENT
Manual Methoas
The first step of the current method of running a
Job 1s to submit & hande-written coding sheet oe
Keypunched, The program is Keypunche e
the user, The user checks the deck
sheet, and repunches an caros as
geCk 1s correct, the user prepares
Jopcarcs, He then places the deck and
ceslgnated pickup point within nis U
cally, a courier comes and delivers t
Computer center, At the computer center, the jobs are
logged in, sorted for priority, and put on carts for
the machine operators, The machine operators lo0ad the
ceCkKs 1into the machine, then return the decks to
proqguction control, Perilodically, printouts are also
eturned to production control, Production control
tes the Job with its cutput, logs the job out, and
4 it Into outgoing distribution, The next time the
Urler makes nis rounds, he delivers the job pback t«
€ users’ building, where the user 1CKS 1t P, The
€r cheCks the output, repunches new cards and
Ssubmits the job until it is correct,
Cnline Remote Compile And Test Syste (ORCS)
undger the new (ORCS system, the user still
a8 handwritten coding sheet to be key ched, y
cecK Pproduced willl then pe loaded directly into tnhe
machine, and only a listing returned t the ser, The
user checks the listing, and makes up change cards to
correct any errors, These change cards are submitted
via the URCS RJE terminal, The change cards are merged
with his program £1ile, the job run, and the resulting
cutput diverted Co tne RJE terminal, The yser may then
review the results nake up additional correction

’
caras, and repeat the process.
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NSW ENVIRCNMENT 3b3a’d

NSk Job Submission- Simple Case,

Under NSW, the user has two options for entering
his pregram, The first cption corresponds somewhat to
the current procedures, where the user will hand-write
& coding form and send it to be Keyed, Instead of
pelng Keypunched to caré, however, it will be Keyed to
(otf=1ine) cassette, then entered into the N5SW file
system automatically, while the key operator is
recording another program on the second cassette unit
at her station, The user also has the option of
entering the program on his own offline or online
CRI/cassette unit if he wishes, (The semi=skilled
typist can typically type as fast or faster than he
can print by hand, so this option is reasonable and
could reduce keystroke workload considerably,) Once
entered into the NSW files, the program can be
reviewed and corrected using a text editor, Then a job
can be created, This job enters the batch gueue, is
exeécuted, and the results returned to NSW, The user
can then use the text editor to review the results,

‘ anc correct his job, before resubmitting it for
ancther run, ib3aza

Note that programs, just like any other documenty
letter, or aroup of TEXT, will be keyed by the
organization secretarv, not by a special Keypunch
section, Secretaries tend to be poth faster and
more accurate than kKeypunchers, and by gradually
doing away wsith keypunch positions, AFDSDC will be
able to save manpower, money (for keypunch machines
and cards), time (due to the faster turnaround of
having the programs punched yithin the
organization), and errors (card images on a CRT are
easier to type, review, and correct than on
physical cards), 3p3azal

Ihe process of creating a batch job (assuming all

source and input files are already in peing) will

invelve inyoking an NSW batch submission tool,

telling it what to run, where, and which files to

use, This tool will then handle all file movement,

login:, entering tne job in the batch jobstream, and
retrieving/disposing of output flles, 3b3az2az2

NSW Job String Submission
. The simple case discussed apove will provide sore
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increase in productivity over URCS (via a better way
to view, update, and reenter a job) and significant
Increases over the manual method (because o0f the
considerably faster turparound,) It will also allow
cetter management contrels by improving reporting,
automating standardization checks, imposing management
policlies, etc, However, the larcest payoffs will not
come frorm the single job put from the submission of a
Jopb string, In tnis case, the user can generate a
string of sequentially running patch tools, perhaps
even running on different machines, 3b3a2b

For example, the user might be writing in
structureéd COBOL, To test execute his program, he
might generate a jobstream;

PREPRCOCESSOR; TEST=DATA=GENERATOR ; PERCERT=EXECUTE
B4700-COBOL~COMPILE ;EXECUTE;LISTING=REFORMATTIER

$ e€ach job of which is dependent on successful
completion of the previous one, A fajlure at any

step will abort the stream, (The fact that each

tool rmay run on a different physical machine will

be transparent to the user), 3b3a2pl

Thus the user would have software development tools
availsble to him to automate such things as
translating from a structured version of a language
(which is easier to read, write and debug) to the
standard version, to perform the time consuming job
of instrumenting ‘the program to assure all centrcl
paths are uysed, of generating appropriate test
data, and of reformatting the listing so it is
easler to read, The system would have thus taken
over much of the manual work normally necessary.
allowing the programmer to concentrate on
programming, This should yield a significant
productivity increase, 3b3azb?2

Interactive Writina/Reading/Correcting

Corrections to the program f1ile will be made
on=line through the use of a text editor which
"understands" the language the program i{s w¥ritten in.,
inis system will check changes to the program (as they
are entered) for syntax, provide recognition of
reserved words and datanames, and maintain the
structure of the prograr in an easily understandable
form, It will also enforce certain programming
conventicns such as limiting blocksizes, reguiring

A P T R & R IV




MAW 31~JUL=75 07:08

ORGANIZATIONAL PEKSPECTIVES

. AFDSDC

explanatcry comments, etc, After a program has
compiled and run, the compiler generated listing will
pe structured for easy readability, and any errors in
syntax which slipped past the editor will be flagged,
A Listing of the machine instructions generated by the
complile will also pe available within the structure to
allow the user to find the exact machine code
generatec by any auesticnable statement,

Interactive Debugging Package

A system will eventually be avallable to allow a
programmer to interactively control the executiocn of
his program; to manvally step through areas oOf code
which are malfunctioning, to change variables, to
trece branching, etc, Thus, the on=line programmer
will have all the capabilities to quickly isolate
bugs, just as if he had the machine all to himself,
Several such coples of this package may run
simultaneously, so in effect it will be possible to
give several users "dedicated time" simultaneously,
significantly improving utilization of the hardware
resources available, With this facility availlable, it
i5 expected that the only work requiring a dedicated
rachine will be operating system (MCP) maintainance,
pata Communications Control System program
developement, and envircnmental system tests,

Frogram Testing

Tools to trace the execution of the progran, and
to generate test data to assure the system has been
completely exercised will be avallable to both the
programmer and the quality control branch, Through the
use of such tools, software will be more completely
tested and therefore more reliable when released to
the field,

Froject Documentation and Management

All concept documents, specifications, desian
documents, progress reports, etc, pertaining to the
project will be prepared online and stored in a
project Documentation file, This €file will be
available to the project managers (to allow better
tracking of how the project is progressing) and tg the
functicnal analysts and programmers (to allow rapid
access to desian/conceptual docymentation), The
ranager will also nave available an Interface to the
FARMIS Il system to allow him to enquire about
manpower and scheduling aspects of the project,
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Top Down Design

In the long range, the Center may mov eto Top
Down design techniagues using structured programming
concepts, Programs could pe defined using a high level
block=structured Prograrm pescription Language, Source
code would then be added to do the functions described
by each PDL statement (which would in turn become a
comment,) A tool would be implemented to extract the
PDL description into a textual description, and intc a
flowchart at a user=specified level of detail, Both of
these facjilities promise to significantly simplify,
stancdardize, and speed system documentation, as well
as improving the product and allowing new personnel tc
learn new systems much more quickly, 3b3az2g

#“iniconmputers

As the USAF moves to using more nminicomputers,
emulaters and/or slaved development minis will be used
to evaluate hardware/operating system, and to write,
test, andéd debug software for such systens,
Microprogramable computers will make such processes
taster and more cost effective than current nigher
level emulators, Another possibility which in some
cases may pe implemented is to slave a Mini to a
larger machine in such a way that the master computer
controls the mini, acting as a "pseudo~operator", In
either case, it will thus pbe possible to bring the
full powers on NSW online program development tools t¢
pear on writing software for minicomputers, 3n3a2h

Documentation

- 3b3b

CURRENT ERVIRONMENT 3b3b1

Initial 1Typing And Publication

The current environment {s a8 manual, typewriter
cased system with photo~offset printed products,
Documents are hand written by the author, The
documents is then typed by @ secretary and returned
to the author who marks corrections, to be made by the
secretary, This process is repeated until the document
is (in the author®s view) correct, The document then
is manually distributec for coordination/approval, At
any step in this process, addaitional corrections
(ranging from minor wording changes to
inserting/deleting/ moving several lines or even
pages) can occur, Each such change reguires manual
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correction ranging up to complete retype of large

portions of the document, when the document 1is finally

ready to pe released, it is retyped on a special form,

pnotograpned, and printed in hard copy. 3b3bla

Update And Republication |
As changes are made to a document, two possible

procedures can be followed, If the changes are \

extensive, the document must pe repuplished, requiring

complete retyped as if from scratch, This can also

occur if there have been several separate smaller

¢changes made to the document since it was last

republished, (in this case the document has become a

rass of changes to changes, and becomes difficult to

read and update in the field,) 3b3blb

Changes

if the changes made to a document are not so
extenslve as to regquire republication, only a list of
changes are published, This 1list of changes directs
the tield users to make pen=and-ink corrections to his
copy of the manual if a change involves only a
sentence or two, If the changed area fs large enough
to make a pen=and-ink correction impossible (say
adding a paragraph), a new replacement page is
provided with the list of changes and the field user
is directed to substitute this pace for the corrected
one, Obviously this procedure takes many man=hours Alr
Force wice, and is prone tO €error,. 3b3blc

Manual Microfiche

Because Of the rising cost of paper and postage,
and to alleviate the error problem, early in 1975
AFDSDC will start publishing selected manuals in
Microfiche format, The procedures will be essentilly
the same as before except documents will be
photocgraphed and the film used to prepare Microfiche
instead of being printed on hardcopy, Each time a
ranual is changed, a new fiche will be prepared, sO
that the process of correcting a manual in the field
¥ill pe simply to replace the old fiche with a new
ficne, 3b3bld

ENVIROCNMENT 3p3b2
Initial Entry

Initial entry of a document into the NSW will be
via an off=11ne CRT and cassette tape, A secretary
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will type a screenfull of text (~25 lines), review and
correct obvious errors, then store it on cassette
tape, This process will repeat until the complete
document (or section of a document) is on cassette, It
will then be read into the NSW file system.

Alternatively, the author may enter his text
directly on his own CRT/cassette unit, instead of
hang writing 1t, This would be more efficient if he
were & fairly good typist, but shoyld not be
expected to be the nermal case, In such an
instance, the entered document will probably be
referred to a secretary to "clean it up" (correct
spelling errors, typcs, etc.)

Edlting

Once entered and generally corrected, the document
will be referred back to the author for review and
correction, If tne author is reasonably skilled in
using an NSW Text Editor facility, this will be dcne
cn=line at the author’s CRT, If not, the secretary
will have the system generate a hardcopy of the draft,
¢n which the author will mark corrections, Those
correcticns will then be made by the secretary, (note
again that it is nearly as guick for an author to use
the editor to actually make the corrections himself
a@s te mark them on hardcopy for a secretary to dow= and
response is instantaneous,) The corrected draft will
then be restored into an on=line file,

Diagrams and Figures

Piagrams, figures, flow charts, and other such
line drawings will be maznually sketched by the author,
Ihe sketches will be sent, together with a file
reterence, to a Graphics Specialist, who will use the
NSW (NLS) Graphics facility to generate an on=line
version cf the diagram, (This person willl use the same
terminal as the Publication Specialist, and in fact,
w11l probably be the same person,) Once the diagram {s
en line, the Graphics Specialist will generate a hard
copy and return it te the author, The author will
review the hardcopy, and mark any corrections
necessary, then return it to the Graphics Specialist,
who will make the corrections, and generate another
hard copy of the corrected figure, and so on, When the
c¢lagram is finally correct, it will be merged into the
teXxt of the document at the appropriate place,
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Photographs

Pictures~ as opposed to line drawings= will be
photographed, catalogued, and flash overlayed onto
the COM Master, The author will be reguired to
specify the size, location, and catalogue number of
a desired jllustration®s negative, The formatting
system will automatically leave an appropriate
space in the output text flle and generate a COM
machine control instruction to cause insertion of

' the photodaraph at the appropriate point, This

process will not involve the Graphics Specialist,
and will pe held to @ minimum, as it involves some
extra expense, and slower response, However, it
will pe avallable if required, 3b3b2cl

Hardcopy Documents
In the long range, this system is primarily
designed to generate COM documents, However, it will
also be used to manage, update, and coordinate
documents which must currently remain in hardcopy
pecause of requirements of the yser, In such cases,
the previously discussed process #ill apply, except
. that instead of working with the entire document, only
the changed portions will be extracted to a temporary
file, Corrections will be made and hardcopy masters of
the changed pages will pe produced on a high quality
printer for publication via conventional means, 3b3b2d

Coorgination
The draft document (or changes) will then be
circulated via the NSW/Journal mail facility for
coordination/review/ correction, If the reviewer has
comments or corrections he would like made, he will
generate a list of comments and link them to the |
gocument, to allow their easy insertion in the
document, This process may proceed either serially or
in parallel, In other words, during the early stage
ot writing a document, the author may want to
édistricute it to several people simultaneously for
corments and suggestions, On the other hand, once a
¢inal dreaft is ready, it may need to be serially
passed up an approval chain, 3b3b2e

formatting And Proofing
Unce a document has been approved, it will be sent
(via a file reference in NSW Mail) to the Document
Freparation Section, Here, a trained Puvlications
‘ Specialist will append any special formatting commands
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reguired, and then generate a "COM Proof", a hardcopy
approximation of how the document will appear when
PUbllshec via the Computer Qutput Microfilm facility,
Ihls procf will be returned the author for final
checking, When he approves it, the proof will be
returned to the DPS and a COM master will be
generatec, This will also be checked for guality
control, and it acceptable, the master will be sent to
the repreduction section,

COM Master Generation

In the early phases of the project, generation
ot the COM masters will pe done by a commercial
Service bureau (due to the cost factors involved).
AS the use of NSW grows and becomes more
wldespread, an NSW COM publication center will be
Set up, possibly at AFDSDC due to response time
considerations, This facility will provide service
tOo all NSW users on a cost=reimbursaocle pasis,

Reproduction And Distribution

The ¥aster fiche will be photographically
reproduced (using the same equipment used to
reproduce manually prepared fiche). It will then be
cistributed either by mail, or with tne Block Release,
as appropriate,

Storage And Republication

Unce puprlished, the on~line copy of the document
will be retained on low cost storace (either a tape
library, diskpack library, or on an online,
Catacomputer=like service facility). Once captured, it
will never again be necessary to retype the document,
Changes, no matter how large or small, will be made by
simply repeating the preceeding process starting with
the EDITING stage,

Office Automation

CURRENT ENVIRUNMENT

The current environment is almost totally manual and
paper~=based, using typewriters, manual coordination,
manual mailing/distribution, and manual filing, Some
users are currently evaluating automatic typewriters such
as the 1BM Magnetic Tape/Card Selectric Typewriter
systems, but there are only a very few Such machines
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currently used for production, and NSW should eventually
replace these witn more powerful CRT systems, 3b3ci1

NSW ERVIRONMENT

Under NSW, tocols will be avallable to support the
preparation, coordination, and distributjon of
cerrespondence, reports, and the like within the Center,
and to some extent petween the Center and other
organizations with access to NSW, notably AFDSC, AFDAA,
ancé AFsC, Used this way, there will be little difference
from the mode of operation described in the DOCUMENTATION
section, The primary difference will be that coordination
and distripution of shorter documents will predominate
over publicstion of larger ones, 3b3c2

Docuyment Preparation

A document= a letter, memo, report, etc,= will be
hand written by the author (or entered directly as
above), loaded to a cassette by a secretary., then
spocled in, As in the preparation of a manual or
larcer document already discussed, there may be one Or
more correction steps until the document is correct
and ready to distripute, It will be then passed up the
approval chain and distriputed (by NSW Mail for AFDSDC
or other online users, and by hardcopy US Mall for
non=users) to the addressee(s), and a copy kept in
archival storaage, 3b3c2a

Automatic Typewriters=-Plus

For most shorter documents produced 1in the
Office environment, the CRT/Cassette unit will be
used offline as an automatic typewriter, but with
the capability to connect to NSW to do more more
extensive editing functions than those avalilable on
the terminal itself, or to enter the document into
the online distribution environment, This will
reduce the contention for relatively scarce and
expensive external cocmputer resources, and will
simplify traininag of secretarial personnel, in that
only & portion of them will actually use the more
powerful but more complex online editors, 3b3c2al

Secretaries” Editor

A recoanized problem with the initial NSW
editor (NLS) is that, because of the power It
offers the user, it tends to be more complex to use
than other editors currently avajlable, Since the
average secretary will not actually use the full
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power of NLS, it is desirable to define a simpler

command language for such non=technical perscnnel,

This language should allow only a basic subset of

the cemplete NLS command language, AF/DAX will

provide significant inputs to the design of this

language, as will AFDSDC and AFDSC non-technical

pérsonnel wnho have used the normal NLS systern, 3b3cza2

Cocument Reception
Ihe process of receiving a document (for an
on=line user) will be simply to receive a pointer
(LINK) tc the single on~line copy of the document, and
to use tnis pointer to retrieve the necesary
information, Such LINKs will also be used for £iling,
referencing the document in future letters, etc, To
make such a reference, the user will simply insert a
Link toc the original (or referenced) document, within
the new (referencing) dccument, 3b3c2b

Iime Manegers
There will also be avajilable a time management
service to remind users of appointments, project
‘ wmilestenes which are (or soon will bpe) due, etc, TIhis
facility will also be used to set up meeting schedules
to best fit the available time of those involved, and
be usec¢ to control suspenses on work, 3b3c2c

General ARPANET Usage

e rme s - 3p3d

CURRBRENT ENVIRONMENT

Current access to ARPANETed facilities is via the TIP ,
at Patrick AFB, Fla, (RML), Accounts, information about
services, payment procedures, funding souyrces, and tne
l1ike muyust be handled individually between each using
organization and serving site, The Network access
facllity offers access control, a little usage
information, anc very primitive user services, 3b3dl

NSW ENVIRCNMENT 3b3d2

Accounts, funding, etc. '
NSK will not handle accounting for Non=NSW tools
and facilities on a procduction basis, It may in
certain instances handle setting up accounts for triel
or experimental usage of systems not avallable within
NSW, but which appear to be useful additions, However,
‘ in the general case, the process of setting up such
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"outside" accounts on machines which are not TBHs will
be the same as in the current environment,

Access Facility

Access to "Non=NSW" portions of the Net will be
via 2 "TELNET=11ike" tool, (actually just an invocation
of the pPpP=1]1 ELF system with a “transparent”
grammer), Access control to the NET will be via the
normal NSWw logon; to the foreign host via that host’s
Logger function, This tool will offer a more
understandable command language and some additicnal
services over those currently availaple on a TIF, but
it wlll essentially be @ "TIP replacement",

Long~Range Evolution

It is expected that such extra=NSW use will be
relatively common in the early phases of the project,
but less and less so as more machines are equipped
with I8H software, As soon as & machine becomes a TEH,
any non-proprietary software running on the machine
can be used within the framework provided by NSw, Thus
as NSW expands, more and more tools will be available
through NSW, and only a few will be accessed, and
payec for, outside of the NSW environment,
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Rome Air pevelopment Center

Introduction

KADC 1is engageé In a research program to deyelop tools which
#will aild in reducing the high cost of software development,
It is well known that tools such as compilers, editers, and
debugcers aid immeasurably in the production of software,
Within the last few years, a numper of tools have been
gevelcped at RADC, However, making these tools available to
a4 larger comrynity of users has been a continuing proplem,
RADC*s 1involvement in the National Software Works (NSK)
program stems cirectly from its desire to make the tools it
develops readily avallable to the DoD organizations which
bullc producticn software systems, Through closer
interactilon with the user community, it will be easier to
procduce tools to satisfy the real needs of software
designers, and, conversely, the designers will be able to
use tne tocls so developed and thereby justify the support
end maintenance of the tools,

Thus, the RADC software development effort will be divided
into two complementary classes: development of software
tools 1in response to user needs, and the development of NSK
4s a vebicle for making the tools available to a larger
community,

Five general areas of research have emerged which indicate
the thrust of tne RADC software research and development
effort,

MULTICS=NSh Development

MULTICS will pe the prime research and development machine
at RADC andc most of the emphasis on new software products
will be focusec on this operating system, MULTICS offers a
natural second choice to the TENEX operating system in its
easily extendicle time sharing environment, MULTICS 1is
maintained and supported by a commercial vendor, Honeywell,
who has a vested interest in its success, RADC will fully
integrate the EADC MULTICS machine into the NSW envircnment,

To provice service for an increasing NSW user community, it
will be necessary to replicate the functional components cof
the NSk, It is felt that the major NSW components such as
the Foreman, Front End, and Works Manager nhust not beconme
specializec to the TENEX environment,
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RADPC proposes to fund development of a MULTICS based Works
Manager (WM), including research in problems related to
multiple WM such as accounting, file handling, and user
profile and logon information, Issues such as the
assignment of 8 WM to a user, WM relationship to a user
sduring a session, cata base integrity, data base sharing,
maintenance of catalogs of filed objects, and reguest
validation must be addressed, Changes will be reguired
within the various Front Ends to interact with different WM,

A principal activity at RADC will be to adapt and develop
software tools to run under MULTICS. Scme existing tools
will be movec from their GCOS environment to MULTICS and
éncapsulated, New tools will be purchased from venders or
develcped., The software to make MULTICS a tool pearing host
(TBH) will be procured, RADC also plans to move the NLS
eaitor to run on MULTICS, The anticipated number Of users
on the NSw will reqguire muitiple copies of NLS to prevent
long delays occuring on an overloaded system, Development
of this tool will reguire implementation of NSW design
considerations such as WM selection among ldentical tools,

The KADC H61B0 is connected tc the ARPANET through a
hardware intertace developed by MIT, The interface connects
& host port on the RADC TIP te the multiplexor 1/0
contrcller on the H6180, hHoneywell supplied the Network
Contrecl Program (NCP) and MIT supplied the remaining network
software packages ,

Structured Programming Environment

A major contributer to the high cost of software is tre lack
of proper management control over the software design and
implerentation process, Because a team effort is often
required for software projects, the need for good
communication among proarammers is essential, This includes
communication on areas of responsibility, interface
constraints, documentation and status, All too often a lack
of communication results in expensive software retrofits,
All too often the project managers have little idea of the
progress of the individual members of the team, Because
progranrning tends to be an art, every progammer has his own
methed of coding and documenting which oftéen cannot be
understood by another person who may have to maintalin the
software or take over the responsipility in midestream, It
i{s to address these areas that the structured progranmming
concept has been formulated,
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Much has peen sald pro and con acout the adyvantages of
structured programming and there is much misconception of
its scope, In the context of this effort structured
programming refers poth to methods of programming, and to an
envircnment which produces sufficient information to allow &
manager to retain close contrel over his programmers, RADC
plans to become involved in the creation of a structured
programming environment (SPE) using the NSW as the
communications vehicle which links together tne distributed
set of users,

Creation of an SFE is a logical extension Of the concept of
the NSW, It consists of & set of tools to aid the
programrmingG process, a library environment where
documentation is maintained on project status, and tocls for
the measurement of software production,

RADC intends to determine whether this approach
significantly improves tnhe gquality of produced software by
develcping a structured programming environment, This
includes develcpment of a program support library,
collecting tools under the SPE which aid in producing
structured software, and intrecducing management software
alds fcr maintaining control cver the entire software design
process, It is felt that such a facility would provice an
ideal mechanisnm for running initial experiments &and later on
a preccuction basis,

A scenario of SPE-NSW could occur as follows. A programmer
loags into the KSW and builds his COBOL prodgram under control
of the RADC SPE, He would have access tO structured
proarammingG design aids on the network, The programmer then
woulé send tne file to a preprocessor which would enfecrce
desired prograrming practices , The output file is then
sent to a compller, with the cbject code sent to his
computer for execution possibly under control of a debugaing
tool, As the programmer uses these design tools, editors,
debuggers, and compilers on the NSwW, other tools could be
collecting maenagement information,

User interaction with a set of NSW structured programming
tools would be under control cof an RADC tool which would
enforce structured programming practices throughout &
software design project, The Program Support Library would
maintain copies of the users source, object, and output
tiles, and would maintain linkage information on developed
software modules in order to enforce consistency of
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interface specifications, These files would be NSW files
and woule not necessarily reside locally,

Inis SPE tool would add an extra level of overhead bhetween
user, works Manadger, Front=End, and tool and would have to
pe carefully designed to minimize such overhead while
retaining adequate control over the software development
effort,

RADC 1is currently becoming involved in a major structured
programrming experiment with an Air Force software develoment
group &t SAMIEC in Vandenberd, Cal, The purpose of this
experirent is to test the effects of applying a defined set
of software tools and design and programming rules on the
software development cycle, A test and evaluation program
will be conducted in parallel with software development to
obtain data which will provide management with guantitative
inforrmation on the value of modern programming practices,
how they can be used to improve control and production of
guality software, and what further improvements need to be
made,

This experiment will be conducted during FY75=76 and i{s not
planned to use the resources of the NSW, All desian tools
will reside on the computer at SAMIEC, with data collected
and analyzed at SAMTEC py personnel from RADC, A future
experiment has been proposed to be conducteg at the pata
Systers Design Center in Montgomery, Ala,

Future structured programming experiments can benefit
heavily from the technology provided by the NSW, With an
SPE at RADC available to users across the country through
the NSw, duplication of resources is reduced, The personnel
conducting the experiment can be more intimately connected
to the actual software designers without regard to
geographical distances,

l.anguace Control Center

NO single tool is more important to a programmer than the
progranming language he uUses, It is the programmer’s
vehicle for communicating with the computer and for
expressing the problem under solution, In order to provide
elegant and efticient solutions to problems, the language
shoulé peé concise in its notation, understapndable 1in {its
underlying structure, secure or error-resistant in its
mechanisit , and relatively simple or stralghtforward in its
contrel constructs, Ideally, the language should be close
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to the prodramner’s natural language since the source

listing of the program may serve as the medium of

communication emong programmers or between a programmer and

a maintenance man, The language should be easily learned,

have high retentivity, and be stable in its specification =

at least over relatively long periods of time, 3c4da

The ccrpller or language translator is the software package
that erbodlies the language on the machine and is the toocl
that the programmer actually uses in processing his code,
The ccrpller may rearrange or optimize the programmer’s
code, notify him of syntactic errors in coding, warn him of
inefficlient cocding practices and perform other functions
¥hich are not necessarily related to the language
translation process, Hence the compiler is a tool which not
only makes the language available on a computer but also
provides other programmer services as well, fhe programmer
guite often associates the performance of the compiler with
the capabilities of the language, 0Obviously, these are
completely separable entities, 3céb

The writing of compilers falls into the domain of a

’ particular software specialist = the compiler writer, Tt I8
his function tc translate the language specification into a
softwere package which embodies within it the language
specification, In addition ne makes various decislons as to
the services he will provide to the programmer via the
compiler, even though these are usually not covered by the
language specification, 3c4c

Compiler guality is often a highly variable characteristic,
In terms of the language specification, the compiler writers
product can only be as good as the language specification
from which he works and hence the necessity for
completeness, non-ambiguity, and understandability in the
language specitication, 1t 1s also true that compiler
quality is often dependent on the writer, The high cost of
this type of software is often due to inefficient
implementations, incorrect implementations, high cost of
training and retraining programmers, development of
resistance in programmers to changing languages, and cther
problems, 3c4d

The ysual solution to a4 problem of this kind {is
standardization, Standardization at the level of &8 language
specification has been tried for years with little effect on
reducing the proliferation of lancuage dialects, There was
. no attempt (other than the next cycle of language revision)
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to verify that the specification in itself was complete and
non=amciguous, nO measures were taken to insure that all

compilers for one language implemented exactly that

languace, and little if any standard tests were applied to

each compiler in its own machine environment to insure

closure of the language standard and its compiler

realization, 3c4e

RADC belleves that DoD needs a Language Control Center (LCC)
for the Dol which would serve to stabilize the trend toward
computer language proliferation and inefficient and costly
compiler inplementations, A center of computer language
expertise coupleo with the NSW communications mechanisms
would be an ideal method of providing language controls,
Ihe essential elements of such a facility would include
compiler generating tools, compiler validators, language
specification writing tools, compiler statistics collectors,
code optimizers, special purpose front ends such as
structured programming preprocessors, and language and

compiler documentation tools, 3c4at
Compiler Generators 3c4q
. Many tools now exist for generating compilers for

different machines, 0One tool, JOCIT, is currently
available at RADC, JOCIT (JOVIAL Compiler Implementation
fool) is a tool for producing either JOVIAL J=3 compilers
to execute cn a target machine or for producing cross
complilers which generate object ccde for the target
machine, This tool would tend to stabilize the J=3
language because it can produce compilers at 30% of the
cost O0f standard conpilers very quickly, thus making it
more attractive, Other compiler producing tools are
under consideration, Chances in the language are handlegd
easily these tools and the LCC can provide a means of
testing changes before distribution to users, 3caaql

compiler Validators 3cdn

Comciler validators are programs which test a compiler to
determine wnether all language features have been
correctly implemented according to tne language
specification, A validator consists of a series of test
modules written in the language of the test compiler
which are compiled by the test compiler and then
executed, During both compilation and execution,
descrepancies between tne language features of the

. candidate compiler and the language specifications are
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noted, RADC has validators for the JOVIAL J=3, JOVIAL
J=73, CUBCL, FORTRAN, and BASIC languages,

Language Statistics Collectors

Several efforts are underway at RADC on developing
autcmeatic statistics collectors designed to show hov
prcgramrers utilize the different computer programming
langueges and thelr specitic features, SIMON is a
software monitor at RADC which collects statistics on the
use of JOVIAL J=3, Data collected include management
data such as error, productivity, and accounting
information, SIMON can accumulate statistics over many
cerpiles,

Languagce Specification

In order to write a good compiler it is essential to have
éan unambjigucus, complete language specitication.
SEMANUL, a meta=language for precisely describing a
higher order language, has been implemented at RADC. A
JOVIAL U=3 SEMANOL specification has been made and tested
for completeness in both syntax and semantics,
Extensions of this concept to JOVIAL J«73, FORTRAN, and
CCEBCL are being considered,

RADC has been involyved in the languadge controls and
develcpment area for & number of vears, The recurring
problemr of direct user support and interaction has
heretcfore inhipited & broader attack on the problem of
language contrels, The NSW will provide an impetus to
research in this area through closer coupling between RADC
and & user base,

Document Production Research

The high cost cf local document production has created an
interest in the utilization of specialized sites which have
highly cdevelcped documentation facilities, Document
production invclves the creation of source files, editing of
files, local printing at reduced capanility for error and
format checking, and transferring of files to a
gocumentatlion center for report production on various media
such as micreofiche or hard copy, Each step in the process
0f preducing a document reguires a means of connecting the
user to the various centers, The NSW is ideally suited to
provicing & local site with access to these centers,
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In cocperation with the Air Force pirectorate of
Administration, RADC will be investigating the general area
of computerizec report production in light of the
regquirements of the DoD, Investigations will pe made on the
locaticn of specialized centers where documentation aids
exist, as well as the development of mechanisms for
utilizing these facilitjes through the NSw,

WWMCCS Kesearch

The Worldwide Military Command and Control System (WWMCCS)
was tirst envisioned in 1961 to become a confederation of
indivicual systems that would support the needs of the
services and the Unified and Specified Commands, Since 1971
the WWMCCS role has been redefined as a more closely Knit
systenm toc support the National Command Authority, WwWMCCSs, a
computér based network of command centers, links all
military command and control systems tc perform two
essential functions: to provide warning and intelligence
information necessary for the President to make decisions,
and & capability to transmit those decisions to the military
forces, TIhe program includes the acqguisition 35 new
standard computer systems, the development of standard
software to meet the common regquirements of the WWMCCS
commancs and installations, and the eyolutionary development
of these systems into an integratec WWMCCS Automatic Data
Processing (ADE) Systen,

WWMCCS 1s administered by the WWMCCS council which is
composed of the Deputy Secretary of Defense, the Chairman
of the Joint Chiefs of Staff, and the Assistant Secretary of
PDefense (Intellicence). The agency reponsible for the
management of the WWMCCS ADP effort is the Joint Technical
Support Activity (JTSA), RADC has been given informal
direction to engage in research in the development of
improvements and new concepts to WWMCCS ADP software and
hardware, Five areas of research activity have emerdged,

Real Time pperating System Techniaues

The current WWMCCS GCOS is not capable of meeting the
required response time to Certajin classes of commana
and crisis levels, RADC is developing @ transaction
processing subexecutive which will allow multiple
transaction driven applications to operate in priority
order, share data, and more efficiently utilize
limitec core space, 1This module will be tested using
safiple programs from a selected Air Force user site,
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If test results confirm predicted capabilities, the

tested design will be transitioned to JISA to be

included as part of standard WWMCCS software., Further
enhancements to priority processing and transaction
processing are peing planned, coébla

Scftware Reliabllity and Recovery 3cbb2

The recguirements imposed on WWMCCS durine a national
crisis sitvation demand high reliability of the entire
NeLwork c¢f computers and command posts, System
crashes can mean loss of data or lengthy reboot and
cata restore processes which can consuyme hours. No
formal procedures or specific system software exists
to handcle the WWMCCS restore restart/recovery problem,
RADLC plans to develop scftware alds necessary for
operators, administrators, and site enuineers to
ensure graceful degradation and recovery, on=line
reconfiguration, and data restoration, This will
require interaction with AF user sites which will
provide cata bases and applications for subseguent
testing with RADC developed software and procedure,

. The test results and design recommendations and
software will then be transitioned to JTSA tor

inclusion into WWMCCS, 3ceb2a

WhMCCS GCOS Desiagn Improvements iceb3

A numper of currently availaple software designs andg
approaches will be investigated to determine thelir
applicability to GCOS performance improvement, One
technique to be studied is the yirtual Machine pMonitor
(VMM) concept , As an aid to software develogpment
multiple operating systems may reside under the V¥M,
allowing each user to run his own system, optimized
for his application, Mcdularization of GCOS will be
studied in order to develop a system which will allow
talloring of GCOS to the requirements of various
sites, various software modeling techniques will alsec
be explored, 3cbb3a

Frent-end Processing Software 3ceb4

Froviding access to computational power and data to a
diverse set of user typeés is an important reguirement
Of the AF WWMCCS environment, Remote batch,
time~sharing, and remote interactive consoles must be
‘ interfaced to GCUS through front end processors such
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as the patanet 355 and the HNetwork Processing

Superviscr (NPS) software, RADC has an ongoing

program to test NPS and front end configurations that

are provided by Honeywell, Results are forwarded to

JISA for their evaluation, 3ceb4da

WWCMS Investigations 3cHDbS

ihe worle wide Data Management System (WWDMS) under
GCUS is an attempt to provide a generallized DMS under
AWNCCS . It conceptually provides all of those
functions necessary to prepare and nandle data for
normal daily processing, Certain shortcomings have
ceen uncovered during extensjive testing Of WWDMS
including limited file restructuring capabilities,
offt=1ine qgueryving reguirements, and slow turnaround
time from guery to report, RADC is involved in the
testing aspect of WWDMS and plans to develop new
packages to improve the performance, including command
language enhancements, file restructuring techniques,
and transaction oriented query generation and
interpretation, 3cobba
. The RADC inveolvment in the research aspects of WWMCCS

development rely heavily upon close interaction between RADC

and the WWMCCS commuynity, The software developments must be

accessable to the community for test ang evaluation, A role

for the NSW 1s clearly evident in providing a means of

communication between the research center and the user

commands, Extensive use can be made in the WWMCCS research

environment of the capability to transfer files and to

contrcl process interaction, 3cobe
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OPERATING PLAN

NSw Management

At

the 8 April 1975 NSW Steering Committee meeting a plan for

managing the NSW for the next .three years was accepted,

1'

STEERING COMMITTEES

The Steering Committee will consist of two representatives
from each of the funding organizations, The chairman {is
currently from ARPA, The Steering Comittee will review
concept aocurents, development plans, and buydgets to insure
that they are consistent with the objectives of the
participating organjzations, If Steering Committee policies
must be interpreted, and there i{s insufticient time te¢
coordinate with the mempbers, the Chairman is empowered to
act for the Steering Committee, In such cases, the decisions
#1ll te ogocumented and coordinated with other Steering
Comittee members at the earliest possible date,

PROJECT MANAGEMENT QFFICE = AFDSDC

The Project MKanagement Office will coordinate the multiple
activitijes required to make the NSW a4 viable system, Inese
activities include system integration of extensive
softwares/hardware deliverables from multiple contractors,
acquisition andé integratlon of tools for the expected
software development centers, operation of the NSW, and the
conduction of experiments with users to determine software
productivity enhancements, The Prolect Management Office
will wanage the financial and budgetary aspects of the
project, coordinate the efforts of the varlous Offices and
tontractors, and provide a point of contact for guestions
from Management and external crganizations, The Project
Management Officer will be the individunal tasked with these
respensibilities, The PMO will be provided by AFDSDC, He
will pe & flelc-grade officer (or civilian equivalent) and
will have a fulletime staff of three to four people, His
areas of responsipility include:

Financial Management

The PMC will be responsicle for the preparation and
maintenance of the Project Budgets, for the tracking
cf expendatures, and for nhighlighting opportunities
which reguire additional or diverted funding., The PMO
will review budgets and plans of related projects for
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opportunitjies for joint funding, and to insure nejther

"gaps" or "overlaps" exist, Such project financial
intormation will be distributed by the PMO as directed

by the Steering Committee, 4a3ala

Technical management and review of system evolution 4a3a2

Maintain close contact with Technical Coordination
contractor, Keep complete project milestone

projections and nistory files, Monitor completicn of
milestones, both with respect to date completed and

valid celivery of systems wnhich meet product

specifications, Coordinate/prepare proposals for PMC

to minimize impact of any projected slippacges, 4a3aza

Frepare and/or compile concept documentation for PMO
and Contractors, 4a3az2b

rReview and evaluate contractor=prepared detailed

product specificatjons to insure operatjional

requirements will pe met, Propose changes as

appropriate, 4aldazc

Coordinate contractor efforts; facilitate and monitor
inter=contractor communication, 4alaza

Arrange and support Conceptual and Design reviews by

Steering Committee, Advisory group, and/or selected

external agencies at appropriate points in development

of NSW total system, and of key component subsystems, 4a3al2e

pDocument and distribute results of all reviews,
complaints/suggestions for technical improvements, and
other inputs to conceptional/technical model of NSW, 4a3azt

Explore and propose extensions to current desian

concepts to improve N3SW’s user interface, cost
effectiveness, efficiency, flexibility, generality

and/or reliability in the operational environments of

current and projected users, 4a3azqg

Capture best versions of source and opject code, and
procedures for loading and executing same, prior to
enda of contractual periods (to insure continuity of
project). 4a3azn

Ceontiouration Selection 4a3a3
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FPrepare (or supervise preparation of) technical and
policy evaluations of distributed vs, regionalized vs,
centralized location of Tool Bearing Hosts, 4a3aia

Prepare (or supervise preparation of) RFP and/or

sole=source hardware specifications for Framework

computers, Frontend computers, standard terminal
configurations, any other large scale hardware

procurements reguired tec {mplement or expand

production system, da3aio

Frepare, update, and distribute planning guidelines
for configuration requirements to support different
classes and levels of werk within NSWw, 4aldaic

Prepare configuration requirements for AFDSDC
projectes expansion plans, 4adaicl

Provide assistance te AFDSC, RADC in preparing
contiguration plans to meet workload requirements, 4a3a3c2

Assist potential users in developing configuration
reguirements, 4a3aici

Release Control and Acceptance Testing, 4a3ad

Develop procedures for testing/verifying new versions
of Framework and basic support tools prior to release
for general usage, 4ajada

Conduct pre~release Environmental System Tests of new
releases of Framework, tasic support tools, Report
results to Steering Comrittee, laja4b

System Documentation, 4ai3ab

Develop requirements and standards fOr system and user
cocumentation, disseminate as appropriate, 4ajadba

Maintain a complete and up~to~date liprary of systenm
andg user documentation, 4ajasSb

Monitor Contractors to insure documentation produced
1s consistent, complete, and in accordance with
contract reguirements and standards, 4a3asc

Facilitate Flanning and Policy Formulatlion 4al3ab
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The PMO will be responsible for researching.,
docunenting and preparing proposed positions for
Steering Committee approval on planning and policy
issues, In cases where differences of opinion exist
among various project personnel/organizations, the FNMO
will be responsible for collecting and summarizing
position papers representing all viewpoints,

The PMO will select, with Steering Committee
concurrence, an NSW Measurements and gvaluatlon Office
and/or contractor(s), and direct such efforts as are
necessary to evalyate and improye tnhe cost
eftectiveness of the total systen,

Management and External Interface

The PMO will maintain overall project visibility and
answer (or task the appropriate individual(s) to
answer) cuestions pertaining to tnhe project, both from
the management of the participating Organizations, and
from external acgencies., The PMO will actively seek out
other Afir Force and pOD projects which could be useful
to tne NSW effort, or which should bpe aware of the the
goals and progress of the NSW,

2, TOOL SELECTICN, ACQUISITION, AND INTEGRATION OFFICE = RADC
Intreduction

As 1in other industries, the productivity of the
precoramier in a software factory 1s related to the
sophistication of his "tool kit", It is current practice
for programing shops to build up a set of tools matched
to the needs of thelr own applications and programmers,

In the National Software works, the WorkKs Manager and
Frent=end provide a consistent file system and user
interface to a set Of software programing tools which are
distributed on A computer network, A network-=based
software preduction environment 1s an improvement over
current methods in two ways: it will increase the sharing
of tools among projects and organizations and it will
rerove some of the physical constraints which have
prevented adequate tool kits from being avallable for
many Lol computers,

The long-~term goal is to have the NSW be a competitive
marketplace for software development and maintenance
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tocls, with each installation independently selecting the
tocls which best meet its requirements, RADC is
responsible for insuring that a critical mass of tools
are avallapble to meet the requirements of the initial
users., RADC is also responsible for proposing standards
anc procedures to control the installation and

maintenance of tools in the future, 4ad4a3l
Respornsipilities 4a4b
Software Development Tool Index 4adpl

An index of available scftware development tools will
pe compiled which will eventually represent the sum
total of applicable tools owned by contractors and
research centers, Characteristics of each tool such
as its host, its programing language, its function,
file input/output reguirements, limitations, and cost
of execution will be outlined, Requests from users
concerning specific tool existence can be handled by
reference to the tool index which will eventually be
on=line to NSW users, Selected tools can then be
procured, moditied, and installed in an appropriate
IBH tor the NSW user, An index of NSW tools will also
be maintained, Specific classes of tools include the

following: 4a4bla
Langquage processors~ compilers, preprocessors 4aablal
Debuggers 4adblaz
Management- programing support libraries 4a4plai
Measurement 4a4nlaid
Documentation 4adblabdb
Design aids= simulators 4adplab

NSk Tool Installation 4adb?

RADC will pe responsiple for publishing and
maintaining tool installation guidelines which specify
requirements for converting ordinary tools to NSW
tocls, Initially, these oguidelines will originate
from the major contractors of the NSW core software,
Tecnnical expertise on tool installation that 1s
gained lccally as tools for RADC TBH®s are integrated
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within the NSW will be coffered to other tool

installers, RADC will offer specific aid to tool

installers through in=house efforts or by managing the
procurement of services for tool integration, 4adbza

As each new tool is installed, it will be validated

through this office to ensure conformance to an

established set of standards which reflect proper

interfaces to FE, WM, and the TBH, 4a4b?2b

Tocl Kit Selection 4a4b3

it is anticipated that NSWw users will be grouped in

areas of programing activity, Each group will reguire

its own programing environment and tool kit which is

related to the type of activity of the site, For

example, programmers of communications software may

have a different tool Kit then ones writing base level

COBOL software, There will also be overlapping tools

such as editers used by both aroups, 4ad4b3a

The first cluster of programmers will emerge at the

pata Systems pesign Center where an estimated 700

programmers will be on=line to the NSW within six

years, A second cluster will emerge at the Data

services Center, As the advantaces of using the NSW

pecome apparent to the programmer community, it is

expected that many other groups will begin to use the

NSw, 4a4b3b

It is the responsibility of RADC to interact with

potential NSW user groups and ascertain their

particular programing development tool reguirements,

working closely with the user groups in an advisary

role, RADC will suggest those tools which are most

applicable and avallable, 4adbic

RADC IBH Installation 4a4bp4

As a research center in the develooment of software
tools, RADC has & vested interest in becoming an
active member of the NSW community through the
installation of our computers as tool bearin¢ hosts,
currently, it is planned to augment our MULTICS and
GCUS computer systems toc become TBH’S and install a
subset of our existing tools in the NSW environment to
conduct experiments, Technical expertise will be
gained through sucn installation which will retflect in
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4 qrowing knowledge of general tool integration and
will aid in closing the loop iIn our role as tool
installation advisors, Jadbda

The tools which RADC will provide will be in support

of a number of experiment which are currently being

planned in the following areas which have been

detailed earlier in the Plan, 4ad4pdp

Prcgramer Productivity Measurements 434b5

It has leng been desired to determine tne effect c¢n
prograring efficiency of a proper and adequate set of
tocls and a discipline for programing, A number of
experiments are being planned which attempt to measure
thls process and answer many of the guestions that
nave been posed, The effect of structured programing
techniques with programmer support lipraries on
producticn efficiency, reaadibility, and
maintainabpility of produced software will be
cdetermined, The NSW and its tool environment can
provide &n ideal environment for conducting such
tests, 4a4bS5a

Language Control Facility 4a4bb

AnD attempt will be made to determine the eftect of
networking on the problem of maintaining computer
languages, A centralized facility with tools for ,
compiler specification, generation, and maintenance of
compllers which are avallable to a wide range of users
should tend to stabilize those languages, Changes due
to language eyolution will be made centrally resulting

in fewer dialects, 4a4bba
4, NSW OFERATIONS OFFICE = RADC 4ab
NSW Cperations 4a5a

The goal is to develop a stable, reliabple, responsive and
cost=eftective service to NSW users, Since the NSh is
the first of a class of distributed systems, aimed
specifically at auagmenting the programing environment of
AF organizations and their contractors, special
cansideration must be given to its operation while it is
still in development, Development funds and effort must
be applied to devising operational pollicies and
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procedures 1f the NSKW {§ to successfully make the
transition from a R&D project to an operational system, 4a5al

constraints 4as5hb

There will ke parallel operation and development within

the NSW world. Parts of the NSW and versions of the

parts will e considered operational at any point in

tire, Criteria for deciding when a component Or version

moves from ceveloomental to operational status must pe

clearly defined, 4a5bl

Although the underlying mechanisms of the NSW should be

almest "invisible” to the user, they must be highly

visible t¢ the operators and maintainers, Several levels

of documentation on the system, its components and its

protocols must be developed and maintained to support

system management, maintenance, tool installation,

training an¢ trouble shooting, 4a5b2

AN environment myst be created where tools can be readily
added, deleted and modified to meet the needs of a
growing NSW user community, 4a5b3

Guldelines, standards and ultimately certification

procedures must be developed to allow the orderly
rodification of the core system and the addition ot

new tools and tool bearing hosts) 4a5b3a

The tinancial manipulations necessary to purchase the

access to tools and computer resources should also be as

painless as possible, Contractual mechanisims must be
established to provide for acquisition, accounting and

pilling for computer resources, 4a5pb4

Mechanisms have to be established to handle problers on a
real-time basils and to provide feedback tO system
developers on efficlency and effectiveness, 4a5bb

Approach 4asc

The approach in dealing with the apove issues and
bringing the NSW into the AF inventory will be to
establish a NSW Operations Center (NOC) at RADC, RADC
will pe supported by IS1 in this activity. After
resolution c¢f the key issues, estaplishment of operating
policy and shakedown of procedures, the management of the
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NCC will pe turned over to an operational AF or DoD
organization, 4a5cl

The NOC will use that portion of the NSW that is

operational at any instant in time to perform its

functions, The policy and procedures developed should
therfore be based on practical experience rather than

on intuitive speculation, 4abcla

RADC will act as a broker, in planning for and

procuring computer resources, training and

cdocumentation, fnhey will monitor resource useage via

the WM and issue the necessary invoices, and perfornm

the contractual paperwork necessary to meet invcices

from TEH and tool suppliers, 4a5c1b

RACC has accepted this responsibility and is qualified to

marageé the NSW operations because of: 4a5c?2
experience witn tne ARPANET and NLS 4abc2a
experience gained .in setting up the Wus 4a5¢c2b
contractual focal point for NSW development 4a5c2c
contact with other AFSC S/W development projects 4as5c2d

within the mission to dc "advanced development,,.fine
tuning, engineering, cost effectiveness" dasc2e

TASKS 4abd

The following tasks need to be accomplished during FY7s
to place the NSW in a position where it can begin

operation, 4asdl
Documentation {abdla
establish a NSW documentation framework, 4aSdlal
develcp a descriptive NSW systems document, 4a5qdla2

develop a WM functional description document, 4aSdla2a
develop a FE functional description document, 4a5dla2b

develop a4 protocol functional description
document . 4a5alazc
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develop & TBH specificatjion document, 4as5dlal
develop a tool installation guide, 4a5dlad
develcocp a PMT tuncticnal description document, 4a5dlabd
User guides 4aS5dlao
develop a NSW userguide, Ja5dlaba
update the NLS usergulde, 4a5dlabb
Help data bases 4as5dla’
update the NLS help data base, 4aSdla’a
gevelop a WM help data base, 4a5d1a7b

Computer Resourcese-=TENEX and MULTICS for tne first
year, 4a5d1lp

develop an integrated plan for computer resources
. required to support DSDC, DSC and RADC, 4a5dibl

estabplish contractual procedures for acquiring the
necessary resources, 4a5dlb?

determine an equitable means of distributing NSW
overhead, 4a5dlb2a

establish contractual procedures for "automatic"
pilling and payment, 4a5d1ib3i

establish WM resource useage reports (detall,
format and fregquency)., 4a5dlb4

maintein historical resource useage record for |
future expenditure rate estimation, 4a5d1bS |

Training 4abdlc

establish course material and condyct trainino
sessions 1In use of NSW and NLS, 4aSdic1

establish syllabus for training trainers at DSDC,
pSCc and RADC, 4aSdlc2
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5,

define and implement basic lessons for NSW and NLS
in SCHOLAR, 4a35dic3

Trouyble shooting 4abdld

establish NOC feeback capabllity for accumulating,
classifying and analyzing problems and responses, 4a5dldl

Install WATS lines between NOC, the users and the

principle NSw developers, 4a5d1d2
estaplish fault isolation procedures, 4a54d1d3
Contractual jabdle

interact with procurement to establish a smooth
money transfer mechanism where there {s: 4a5dlel

an NSW overhead that must be equitaply

distributed across users. 4abdlela
multiple suppliers of TEBH*S and tools, 4aSdlelbd
with a mix of GFE, not for profit and profit,

4a5dlelbl
multiple users of subsets of these tools, 4aSdielc

where the exact user-supplier matrix cannot be
corpletely determined ahead of time, 4abdleld
NSW MEASUREMENT AND ANALYSIS OFFICE = Not Assigned 4a6

There is a continuing need for an office charged with the
responsibility of providing technigues and manpower to
measure the effect of using the tools and tacilities
provided by thée NSWw upon the individual users and the
organizations ¢f which they are a part, An (Qffice of
veasurements and Evaluation will pe formed to fill this
need, At this time, its functions are relatively clear, but
an organization with the expertise and experience to fulfill
this responsibility has yet tec pe selected, 0One of the first
duties of the Program Management QOfficer will be to prepare
a proposal for Steering Committee approval, designating the
organization selected to be the Meaurement and Evaluation
Office, 4aba

Tasks: 4aebb
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The Measurements and Evaluatjion office will be charged
with the following responsibilities: 4abbl

To develop measures and procedures for evaluating
productivity of data automation personnel., This includes

at least the followlng catagories : 4abb?2
System Analysts 4a6b2a
Development Programmers 4a6b?2b
Maintenance Programmers 4abp2c
Documenters 4a6b2d
Adninistrative Support Personnel 4abble
(Project Managers?) 4a6b2f

Tec select, evaluate, and prepare data on productivity ot
representative groups of such personnel at AFDSDC, both

with and without NSW, Care must be taken in the handling

of thése tests to insure no bias is allowed ¢to creep in,

as the results will bear heavily on both the future

direction and speed at which the project moves, 4a6b3

To prepare an evaluation on the economiC costs and

benefits of NSW support on the test group, and to

extrapolate as closely as possible the economic

trade~offs as applied to the full Center, The evaluation

shoulé be briefed to both AFDSDC and NSW management, 4a6bd

To perform, at a somewhat later date, a similiar analysis
of AFDSC use Of NSW 4a6b5

To recommenc, where appropriate, changes in the conCepts
of operation to improve the cost effectiveness Of the NSW
operation, 4abbb

e document the methods and results in detail, so that
siriliar tests can pe carried out by new members of the
NSk community as they join, 4a6n7

o serve as a central clearinghouse of technigues and
results of productivity measurements in the software
development environment, 4abbH

To maintain constant visibility over the success Of NSW
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etforts to increase productjivity; to perform additional
testing where appropriate as new features and facilities

are added to the NSw; to propose and implement new

proccedures and measures as appropriate, 4abbh9

To gather and evaluate user and management reaction

pertaining to non~ guantative measures of project

success, Including user and management reaction to the

system, changes in work patterns, job satisfaction, etc. 4a6bl0

Interim Operation 40

RADC, as one of the operational crganizations participating in

the development effort, has been tasked take responsiblity for

the interim operation, The Works Manager, NLS, and several

other tocls will run on TENEX computers, Reguirements have been
identified rfor GCUS, MULTICS, and IBM 360/370 development

machines, Additional B4700 capacity is also needed, The IBM

360/370 requirement and the B4700 requirement can both be

satisfiec by adding SADSC to the ARPANET, For the 360

requirerent, there is also an option of connecting the machine

at Eglin AFE, ap1l

The RADC MULTICS is the logical choice to provide an

unclassified MULTICS development environment, MIT can be used

for backup &nd access to special software, During FY76, TENEX
computing willl pe supported at ISI, Offjice~1 will also pe used

for text processing, although that work will not be under the

control cf the KNSw Wworks Manager, 4b2
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1000~1hr arrive~ Visit with Col Bacgiano, meet maj hearn, mrs
simmsBld 325

Maj Hearn will be the new Project Manager, Mrs Sims will be
working with me, and probably take cver a good deal of the ‘user
assistance’ types c¢f things I am doing now. This will be in Bld
325, which is where we have always been, the tour snhould start
here,

45min- Stalog= Maj woody Gunter Industrial Park leased facility

30

The people in stalcg are currently heavy users of NLS, and have
been one of the prime pushers of things in NSW for quite a wile,
They are currently using NLS to maintain and manipulate a project
information file on the stalog project, They are also the ones who
wanted VIMCCS, and DOSS, They are also considering the strong
posibility cf continuing to use NLS/NSW to maintain AFM66=1, {f
Alr staff should move it down here (seems likely), They alsc have
some interest 1in cross compilers, translators, grachics, and
anything els whichseems *Geewhiz’ish, Had some contact with RAND
re Intelegent Terminal Project, Have a copu Of a handheld terminal
they are evaluaclon for use as an entry device for logistics info
in wharehouses, etc, DO NOT MENTION PACKET RADIU T0 THEM: THEY
WILL WANT THREE COPIES NEXT WEEK!

min= LGS(Mr Cooper)U1050 GIP
You need to touch base witn Mr Cooper and 1€ possible, maj Sawyer,

his boss, tc show the colors, and discuss Just what you are trving
to d0 ad what success you are having with the U1050 emulator,

45 min= lunchC Club/wit Col B Or Mr Maynan/Mr Clogsdon

Manp dces not live by bread alone

30 min= SCSA=~ Fileld assistance panch, Sge CrabtreeBlockhouse/Bld 857
first floor center

Sat Crabtree is in the proces of starting to use N1S for
management cf the pDificulty Reports and System Adyisory Notices
concerning the base level Standard systems,., This Keeds to be an
early part cf NSW, as these are what generate the major portion of
our Majntenance workload,

30 mine SCCR= RKelease control Branch, Mr FisherBlochouse first
floorright rear

Mr Fisher”s branch is in charge of editing, printing, and

33113

1a

2a

3a

4a

5a



LAC 31=JUL«7S5 07:27 33113 ,

aistribpution of the manuals which come out of afdsdc, Is
cautlously enthusiastic about NSW, but kKeeps us nonest,

30 min= SGX= é) Ltreen/Amn Loweblockhouse fourth floor
Fajl Green &nc his people are interested in preograming aids for the
360 (1t appears the TRIMIS hospital will end up with one),
grapnlcs anc medical systems avallable for
évaluation/tralning/cemo through arpanet, and the possibility of
ijsing our eltft as a po O connect a8 terminal controler system to

combo Of the
nixec with a

very reminicent
I wWe once talked

‘frame/sform” t S x ont End,
3 In= PRE =nrs 30nergla 205, room 14

ill be the tirst users of NLS for production documentation,
ing in the mid august timeframe, These people are typical of
eople who will be using NSWw for documentation.

1515=leave for airport

followingare some

,ﬂ
c
©
-

"

of the above meetings cant get se

ehich ould ce usefull

SIUS/LL Price~ These will pbe the first users of NSW for B3500
progra ing, also iterested {n using net resources for
simulation, but UC ime 1s too expensive, If you get a chance,
talk about the ew /76 s em, nstead of having to all run
on a 3 As etore, the new stem 1s modular, and all but one
odule can r\ n any machine with ansi cobol,., this sounds like &
Jood possible rototype for 4 distributed tool consisting of a
canned set of stems running serially on different machines,
XF/Capt Olte=~ has the thankless task of publisning the Basetop
DPP, will preobably use NLS, allowing him to turn what would have
been a 1301 158 1 recards to when 1it is aue out) into a
inor isast v A plication really scares me cause nohody but
fm a ee te comprehend tne scale of disaster they will
1ave 1f they t t Publish with typewriters, It i{s reasonabbly

i t t even if the use NLSand we glive them al the resources

Y
eed, they cant accomplish the job on schedule,

Please excuse all the typcs, I am on my way ou the goor on leave,
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USER SERVICES WEEKLY REFORT for Week of July 21 = 25: 1
from JMB la

Wrote a commands branch with Dee to handle Dick watson’s

journal mail daily, This took guite a while because 1 ran the

whole thing pbefore checking any of its parts: it worked the

first time, but the second time, when he didn’t have any new

mail, it blew up (of course) and it took some time to put all

tnree files back together again, More time was taken getting

the thing to work when there’s nc new mail (have to have it

insert cummy mail), 1a]

i go into all this detail pecause it shows two general
issues about writing commands branches for users: (1) debug
each of the steps before you run the whole branch, because
it makes one very nervous to mislay a guy’s whole author
branch, (2) you can elther make the branch do the most
direct thing and specify to the user that she only run it
unger suche=and-such conditions, or you can expand it to run
whenever she has that particular need with very few
restrictions, 1 have found that nearly all commands
. branches [°ve written have to have preconditions, l1ala

1 may ce expancing Watson’s branch later, 1lf/when he likes

the current procedure and is ready for more, to combine the
journal mail with his messages, which he has another

commands branch put into NLS files, lalb

Learned more about commands branches: how to make them accept

input frcm the user {f vou Know how may characters she will

type, Yocu have tc have the branch load a program that is a
procegure-reéplace, and then you put a percent sign in the

command for each character the user will supply, laz2

Wworxed with SGR & PKA & PAWZ2 on the Edit Statement command,
trying tec see how it works (and doesn’t work), 1a3

Helped Priscilla work on the Viewgraphs and attended meeting to
approve them, 1a4

worked on Content analyzers (susan’s session) anad
user=progcramming & little. 1a5

Proofreac JHB's response to Betty Finney’s paper on text
editors, laé

Fixed up help and the Brief Guide to User programs to document
. the new command Mcdify subsystem will havee-~Supstitute spaces, 1a7
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from SGR

pid @ lot of talking to people my first day back from Alaska Lo
catch up on things, Talked to Betty Finney, Rita, Jim N,
Elizabeth, etc, tc rry to figure out what to do about the
"mess" at the Pentagon, Rita’s trip here was cancelled = she
will procably come here the second or third week in August
instead,

Actually this week involved a lot of talking,., Talked with
JHB about geénéral training issues and also on the seminar
planned for the last week of August. Talked with NDM on how tc
teach the Content Analyzer and then taught it to Pam,
Priscilla, Jeanne, Dee, and Adrian with pDean as consultant,

Reviewed the viewgraph drafts prepared by Priscilla and after
she made some minor revisions sat in the meeting for the
approval of the drafts with US people, JHB and BEV, Priscilla
and 1 then talked with our Report Services coordinator about
actually getting the work done,

Worked on edit statement, and found a bug In the message
program which has now been fixed,

dent through the data base used to produce courses and did a
preliminary chop job for the seminar in August, Went to a
meeting of selected Applications people where the course and
other tnings were discussed,

Proofed an NLS User®s Guide produced by Mil Jernigan for
content and will pass 1t on to JHE,

from RH

| startec out the week heading for California but got sick in
the interim and spent 2 1/2 days out sick, The last part of
the week I spent trying to get ahold of people like Betty
Finney, Liz Riddle, etc, which was a problem, and I spent most
of the time at ARFA, On Thrusday there was a meeting on the
XGP with Steve Crocker from IS1 which was interesting since it
dealt with the new changes they hope to bring oftf in the next
few months, I 8lso, (like eyeryone else it seems), worked on
the Edit Statement command, On Friday 1 attended another
meeting cf Lhe Steering Committee at SRI,

frem PKA

Monday= Worked on the June feedback statistics, Have found
from the past three months that this will take several hours,

33114
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Had a8 meeting with Susan to inform her of what we did while she

was away for the past 2 weeks, &pent an hour doing the us

report fcr the last 2 weekKs, Somehow they Jjust don’t seem to

get done on time,,, 1d1

Tuesday~-Dee came in this morning apbout sometning or other, and
ultimately went away with a commands branch fOor rww’s mail and
messages, Jeanne Beck Wwrote this and I followed the entire

process carefully, because I don’t have any experience with

this, It really took all day to get the thing going. 1d2

wednesday=Had a class on using content analyzers that was
taught by Susan, This expanded my knowledge immensely, 1d3

Thursday=-worked with Sandy on Feedback, We started trom the

very beginning, First running the commands branches that put

the new ressages into a form that can be worked with easily.,

Sandy answered one or two while I rtook note of the steps

involved, Also got some info about wno to ask about what when

that is recessary. 1d4

Viewgraph meeting today with US and jhb and bevy, 1d5

Misc: Learned edit statement command by talking and practice, I
think it’s Kind of fun, Spent some time every day reading mail '
and organizing 1it, 1486

from PAW2 le

All day Monday and Tuesday finished the cutting and pasting of
the viewgraphs, Tuesday afternocn went over with Susan her
suggesticns for revisions on the graphs, Wednesday morning
attempted to clear up my initial file and read some of my back
mail, That afternocon met with Susan t0 Q0 oOver contént
analyzer patterns, They seem sormewhat clearer at this point
but I need to work with some to Gget a better 1idea of how they
work, Thursday played around some with the Edit Statement
Command and prepared for the viewgraph meeting scheduled for
friday, Fricay morning met with all trainers, Jim Bair, and Eey
poll to discuss the viewgraphs, Spent Friday afternoon making
the necessary changes and then Susan and ] toOk them down to
Toni Luft to discuss layout and production, They should be
completed in time for us to take them to Gunter the first week
in August, lel
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Your use of the term teleconferencing

Although I am in general agreement ith your paper on
teleconferencing 1in NLS, 1 suspect that there may be some confusion
at the conference on your use of the werd "teleconferencing." Unless
1 am mistaken, you are using the word in a aifferent way than Turoff
and other developers cf tleconferencing systems, Here is why I think
contusion may arise, ané some points you may wish to make in case it
does arise,

Basically, the terr teleconferencing (or rather computer
teleconterencing) has come to mean a discussion:

1) among a limited group of people,
2) for a lirited period of time, and
3) on a lirmited topic,

A teleconferencing system, then, is a set of tools designed to
Simulate a grcup Of people in & conference sitting aroung a table,

Under this use of "teleconferencing," neither the Journal system
nor shared screen telephoning would normally be considered
teleconferencing, Shared screen telephoning, for example, 1s
one=-to=cne, not a group conference, and the Journal system does not
provide a coherent set of tools for focusing a discussion, Both of
these comments, however, need to be addressed more closely,

1f shared screen telephoning is done on @ room=to~room basis,
i,e,, if wall projection in distant conference rooms is used to tie
together a group Of people, this would be a3 teleconferencing
application in the normal sense of the word,

Similarly, 1f a special directory is set up for a conference,
then sendmail messages can be Sent to the conference ldent, The
resultant journal branch substructure would then be & conference
record in the ncrmal sense of the word, However even this would be &
marginal teleconferencing system; most computer cnferencing systems
also provide pointers for each conferee, to allow theil to access only
"new" (for them) entires, FPerhaps we should experiment with this
form of teleconferencing ourselves, to see if features present in
other computer conferencing systems should be built into a special
subsystem,

Although NLS does not offer what might be called a "classical
conterencing system, we do ofter a sophisticated communicatioen
environmet that 1s adeguate for many organizational communication
uses, It seems to me that your paper is trying to broaden the
meaning of teleconferencing, to include what NLS does, I see nothing

33115

2a
2b

2c




tel
iec
nfer
ncin
ng




RA3Y 31~JUL=75 11:16 33115
Your use cf the term teleconferencing

(J33115) 31=JUL=75 11:1633::: 1 e Author(s): Raymond
Panko/RA3Y; Distrioution: I ] ) 3 Sub=Collectic :
SRI-AKC; Clerk: RA3Y: PANKO, AROSEISARCSE.NLS:;1, >,

31=JUL=75 10:58 RA3Y 3:3::




JCP 31-JUL=75 14:03 33117
IN RESPONSE IC nGL%: 26211

NO, NO, A THOUSAN IIMES NO, TERMINAL TYPE TI733 IS NOT WHAT YOU

4 IF YOU pO THAT, YOU’LL GET EXTRA
. DED PADDINC UVER THE ET WHICH MAKES EVERYTHING EVEN SLOWER,
TERMINAL TYPE X BUT ALSO HAS CERTAIN PROBLENMS,
IN ORDER TO SET YOUR R TNLS, YOU NEED TO TYPE

"TSET<CRE>" AT THE EXEC BEFI
1

INTO NLS, TSET IS A LITTLE HACK

I INVE ED BECAUSE 1 WAS TIRE F TYPING IN HALF A DOZENDUMB THINGS
T

0 GET MY TERMINAL RIGHT FOR TNLS, "TSET" 1S AVAILABLE ON ALL THE
§ SECALLED DIRECTLY FROM THE EXEC, THIS TAKES

SECUND, AND LOES A r 0 YOUR TERMINAL SPECS TI(
VERYTHING CPTIMAL FOF L EXT TIME, JUST TYPE TSET
EXEC BEFCORE X ENTI BOTHER WITH "NO RAISE"
OF THAT OTHER GARBAGE ] YPE IS TI733, ENJOY =
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Trends in Teleconterencing and Computers=Augmented Management Systems 1

Michael T, Bedtord

Supervisor = Business Planninag Group

Bell Canada

pontreal, Guepbec, Canada 1a

Introduction 2

This paper presents 8 general overview of the difterent aspects of
teleconferencing (audic, audlio-visual, graphic, and data) and then

shows how the last last of these = data, or computer conterencing

= can be used to facilitate a number of group communication

tunctions which can not be achieved through the other media, 2a

Fellowing a discussion of the group communications or
interpersonal aspects of computer conferencing, 4 bridge is made
to the concept of an intra=personal computer conterence = a
conference with only one participant, Such "conferences"
constitute a fundamental building block of the office automation

systems of the future, 2b
. The contents ot this paper are based on the research and on=hands
experience cf Bell Canada’s Business Planning Group, This group

is Bell Canada‘’s long=range market planning entity, and is
responsiple for identifying new pusiness opportunities and threats
to existing markets, Technology forecasting, technology
assessment, and policy analysis constitute major group roles, The
group also provides consulting services to outside clients in
areas of methodology development and applications, technology

assessment, ana policy formulation, 2¢
Teleconterencing = Meetings Over Distance 3
Teleconferencing Overview 3a

fne Business Planning Group has conducted a number of studies
investigating the interrelationships between travel and
communicatiens on both a macro= and micro=- basis during the

past three vears, The investigation has considered both the
substitution and the supplementation elasticities of travel and
communications (including the reasons tor preferring one over

the otner), as well as the energy trade~offs involved, Boeth
inter=-city and intra=city transportation were included, 3ail

The substitution of communications for travel i{ntroduces the
notion of the teleconference = a conference held at a distance,
. with the aid of teleconferencing media, a group oOf
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geographically dispersed individuals can occupy a single
information space, The "size" of that information space (to
porroy one Of Gordon Thompson’s three dimensions of
communications utility) may be quite large, thus providing the
participents with a feeling of "snaring" that space with the
other participants, or it may be quite small, giving the
participant the feeling that he is cut off from the other
particpants, Qur research 1ndicates that the "size" of the
informaticon space provided by a teleconferencing medium (or any
communications medium, for that matter) is critical to the
amount of information (useful data) exchanged, but more
importantly (&nd this is surprising to some), the size of the
information space is not a simple function of the pandwidth of
the medium, nor the speed of the transmission,

Qur studles indicate (and common=sense would Seem to confirm)
that the size of the shared information space (and thus the
participants”® feelings of participating and belonging) is not
s0 much a function of the total volume O0f data transmitted in a
given tire (ie, bandwidth), but rather the volume of useful
information transritted, A common assumption that trips many
venturers is this field is that the way to provide the greatest
sense of "belonging" to each member of a dispersed group 1s to
simulate as closely as possible the face-to~face atmosphere
they would “enjoy" had they chosen to travel rather than
telecommunicate, While this assumption may be true in the
extreme case (teleportation or perhaps tele=nolography), it is
definitely not true in the case limited by our current
technical capabilities,

In trying to duplicate the face=to-face atmosphere in a
technology= and bandwidth=constrained environment, many
reseachers have beéeen apsorbed 1in a linear thought process.,
failing to make the lateral connection to a whole new approach
to the problem of providing a feeling of particiption to the
scattered individuals, This alternative approach does not try
to duplicate the face-to=-face atmosphere, pbut rather askKs, how
can the limitations of a face=to-face environment be reduced
through the use of telecommunications media ? It will become
clear in the ftollowing discussion that there are a number of
alternatives to trying to duplicate a face~to=face atmosphere
as a means Of increasing the utility of the teleconference
media, and that in addition to relying on much lower bandwidths
than the face-to-face replicators, tnese alternatives provide
significantly more powerful commuynications capabilities to
participants, (In this latter area of measuring communications
power, effectiveness and utilty, the Systems Endineering Group
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of our research subsidiary, Bell=Northern Research Laboratory.,
has been invaluable,)

Teleconferencing Media

Audio

To date ayaio conferencing systems hayve been Of tWwWO types:
group=to=aroup conferences, utilizing variations on the Bell
Systen Speakerphone microphone=loudspeaker combination, or
multiepoint, operator-assisted calls, in which the phone
lines of three or more calling parties can pe briddged
together,

Audio conferencing is an attractive concept for telephone
company marketing representatives, becayse it offers the
prospect of adcitional revenues without substantial
increases in operating plant, The main reasons for the
fallure of this type of service to have developed more
completely have been attributed to & lack of promotion on
the part of the phone companies, and a'rate structure that
appears confusing,

‘ MOst audio conferencing facilities appear to offer customers
good service for the money spent, but there are particular
functions for which they are not feasibile., OUObvious
examples include the inability to cater to those "meetings"
with a high graphic, pictorial, or numerical subject matter,
difficulty in identifying the participants by voice, the
impossiblity of providing for side discussions, whispered or
otherwlise, and difticulty in structuring the meeting
throuchout its duration, To a certain extent, these
limitations can be overcome through the use of facsimile
machines in each of the conference locations (or pre=mailed
graphics packages), speaker ldentification systems, and
builtein manual interupt devices, but these are nelther
comfertable or natural for the user to learn, nor
co=oincident with the narrowly-defined concept of audio
teleconterencing,

Audio=Visual

The adaition of a video component would appear to many to
solve a8 number of the limjtatjons found {n audio=only
systers, These video advocates point to the ability to
share documents, to identify not only the individual
speakers but relate to their non=verbal communications cues,
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and the apbllity to communicate out of the mainstream gof the
formal meeting process., 3b2a

In fact, our research into video conferencing indicates that

many ¢f these claims are unfounded, and that video

conferencing does not contrioute in any significant way to

the size of the information space shared by the conferees, 3b2b

Qur research is based on the four=city, studio based
conference television network that Bell Canada nas made
avallable free of charge to any business group wth an
interest in trying out this new medium. There are studios
in Bell premisses in Toronto, Ottawa, Montreal, and Quebec
City, Each 1s equipped with a seating arrangement that puts
up to eiant members in an arc in front of thnree
voice~swlitched cameras, and two studio monitors (or large
rear-projection wall screens), carrying the incoming and
outgoing slignals, Each studioc is also eguipped with a
document camera, The cameras in each studioc are controlled
trom cne of the seating positions in that studio, The 6 MHz
signals are carried over the stand=bv or protection channel
that BEell Canacda supplies to the Canadian Broadcasting

. Corporation, 3b2¢

(We have also cone some research into the feasipility of

using Picturephone apparatus in a conferencing environment,

put discontinued it when we fcund that the screen size was

too small for group use, and the resolution was too low for
meaningful document transmission,) 3b2d

Problems we have identified in relying on video conferencing
for group meetings include the following: 3b2e

Difficulty in transmitting meaningful pictorial or

graphic infermation; the resolution 1s quite low, the

graphic camera is not interactive, and it is impossible

to call up stored records (data Oor graphics), (The
inefficiencies inherent in relying on a full video

channel for transmission are a subset of the general high
perceived cost of dedicating these wideband facllities to

a4 specitic service which is used only perlodically,) 3bZel

There is no record of the meeting produced or stored by
the medium; videotapes have been used in the past, but
these have been cumbersome and difficult to access later;
transcripticns of what has taken place often fall to
reflect the nature of the interaction, and in any case
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are ot use only to the extent that they are distributed
and catalogued by the conferees,

There is no record of the meeting produced or stored by
videotapes have peen ysed in the past, but
these have been cumpersome and difficult to access later;
transcriptions of what has taken place often fall to
reflect the nature of the interaction,
are of use only to the extent that they are distributed
andé catalogued by the conferees,

in any case

The medium does not appear to produce more meanlingful
dialogue cr relationships than audio conferencing
the addition of the video component does
warmer or more friendly environment to the
extent that more intense types of communication
negotiating) could take place effectively,

not create a
(bargaining,

A partial solution to some of these problems could be found
by relying on slow=scan video for transmission cf graphic
fnformation, and video compression technigues for reducing

the system’s consumption of wideband facilities,

speaking of graphlc conferencing, I am referring to the
wOork that Bell Canada and Bell=Northern Research have done
an interactive graphics terminal designed
to facilitate the communications between two groups Of
people in remote locations,
Scriprlephone was designed with one=to=one conferencing in
although the principle Is extendable to group

communications,

Scribblephone,

The first prototype

The Scrivblephone concept provides each party with an
alpha=numeric keyboard, graphic CRT display, and a lightpen
the tele~blackboard
what Party A writes on
what he erases 1is
This interactive feature greatly
enhances the communications capabilities of individuals or
with a need to communicate with other individuals,

It differs from
is interactive;
nis screen appears on both screens;
trom bCcth screens,

or similar
in that it

In the set of conferencino media discussed up to this point,
Scricblephone is unigue in so far as it is the first medium
that can actually transcend the face=-to-face alternative in
the shared communications space,
1t is not

the size Of

the degree to which that space is shared,
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difficult to imagine twp engineers, architects, or

technicians using two Scribblephones side=py=side in the

same room, in order to "get into" the same informaton space,

which they could not do in a pencil and paper mode, The

increase in distance from a few feet to a few miles to

several hundred miles would nct appreciably detract freom

thelir abllty toc share the same information space, 3b3c

Provicing the Scribblephones with local storage capablility
would permit them to quickly access documents, to reccrd a
transcript of & sesslion, and possibly replay the session at
a later cate, 3b3d

Computer Conferencing 3b4

computer conferencingd 1s a4 facility which permits a number '
of dispersed (through either time or distance) individuals ’
to exchange information, have the information automatically
catalcgued, and access the information at any time in the
future via a variety of retrieval keys, Participants in the
conferences use teletype~compatible terminals to enter
messages for other members of the conference, recelive

. messages put into the conference since thelr last signecn,
or take advantage Of the computer”s automatic cataloguing
and storing of all previous messages by retrieving some or
all of the previous entries in the conference)., Computer
conferences can last anywhere from a coyple of days to many
months, 3bda

Such conferences are different from the mallbox systenms
associated with most timesharing machines, NoOrmally, a
participant in one conference will belond to many other
conferences as well, +#hen he signs oOn to the computer, he
is given a message indicating which conferences have had
activities since he last joined them, He can then join each
of the conterences in turn, as he sees fit, Thus each
conference is dedicated to a particular subject, and a
particular membership; new mempbers can join conferences in
progress and nhe brought up to date rapidly on the
communications to date, since each conference is actually a
continuously updated log of all the éentries to=-date, wth the
exception of private messages, which are eliminated from the
record atter the nhve been received by the recipient(s), 3b4b

Computer conferencing 1s the only one of the conferencing
mediurs that permits non-real-time conferencing, In fact,
computer conferencing excels in tnis situation, and has
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limited appeal in situations where both parties wishing to
communicate are free at the same time, 3bdc

Applications of computer conferencing that take best
advantage of its capabilities are numerous: 3b4d

task torces composed of members of different plants or
departments who cannot get together for face=-to-face

meetings without considerable advance notice, and yet who

must communicate developing situations and reactions

quickly, 3b4dl

joint authorship Of papers; the authors can review each
other’s worke-to=date, comment on it, and take it into
consideration when writing their own material; 3b4d2

policy implementation and coordination in a decentralized
environment: one of the first significant applications of
cornputer conferencing was in the Office of Emergency

Freparedness when it was responsible for coordinating the

Nixon wage-price freeze program in 1972; 3p4d3
‘ policy adevelopment #hen the unbiased opinions of a group
of {ndividuals {s desired; computer conterences permit

participants to add anonymous messages to the conference,

thereby permitting conferees to voice opinions that may

not be popular with others, or which might involve some

forw 0f embarassment {f made in a face~to=face

environment; 3p4dda

as aids in decision making, computer conferences can b€
designed to acdminister questionnaires to knowledgable
people in a number of areas, tabuvlate there answers
auytomatically, feedback the responses and collect
opinions from the respondents on the pooled answers to
the questionnaire; such on=line Delphl research was one
of the instrumental forces in spurring the development of
computer conterencing systems, This capability has been
expanded to the point where computer conferences are
adninsitering cross=impact analysis matrices and linear
pregramming algorithms to groups Of anonymous,
geographically dispersed "experts" in different flelds
for a variety of applications, 3b4ds

office automation Systems = On=line work Space for the Manager of the
Future Rl

. The previous section on computer conferencing described how




MIKE 1=AUG=75 07:14 33118
New Orleans paper : Trends in Teleconterencing and Computer-Augmented

‘ Management Systems

researchers and admipistrators today are using on-line information
storage and retrleval systems to build on=line computer
conferences whilch they can use in communicating with other members
in their field, and to maintain records of those communications in
an orderly fashion for use by themselves or others at a later
date, The otflice sutomation concepts referred to in this section
refer to the use of @ similar on=line storage capability to aid
the manager or decislon maker of the future (Knowledge worker, in
Drucker’s werds) in crganizing his use of informagion and
communicaticns, and to facliltate the incorporation of that
assimilated information intec & format useful to others in his
immediate ccrporate community or in other communities with similar
managerial or operational interests, 4a

Future managers and knowledge workers will have the opportunity to
compose all their documents at a computer terminal, with the
developing cocument being stored in a time=sharing computer,
Electronic cutting and pasting and appending sections of one file
or work piece to another will permit the Knowledge worker to get
his thoughts documented much faster than currently pessible, The
computer can handle the production ¢f hard=copy for the worker,
producing either machine readable output (for storage on cassette
. tapes), local printing on conventional printers, or
computer=outpute-microfilm for producing camera=ready masters with
various type fonts, page widths, and graphics capablility 1if
needed, Wworke=directed communications between Knowledge workers
can take place tnrough the computer, using its capapilities to
automatically cataloQue the correspondence and make it readily
avajilabple if regquired¢ in the tuture, Knowledge workers will no !
longer be tied to a particular physical location to do the '
Knowledge werk aspects of tneir job, Work spaces will be
distributed in workers home, in community wWork centers, airports
and schools, Portable terminals will permit Knowledge workers to
communicate with their colleagues, their persconal information
spaces, and their colleagues’ information systems from anywhere
they can access the telephone network, 4b

These office automation systems differ from the management

information systems that have played a major role in the

applications side of office computer literature for a number of

years, The most significant differences include the following: 4c

They are cdesigned to be used by ranagers, not by tralned

technicians or clerks for the use of managers. The background

or training required to manipulate the information in the

system reflects the fact that the manager will not be willing

to invest a great deal of time in learning these routines, icl
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Managers are provided with the ability to organize thelir

information space in a manner that seems natural to them,

rather than a predetermined manner that seemed natural to the

system designer or a human factors analyst, Information can be
organized in én unlimited number of formats, and no two people

would pe likely to organize their work spaces identically,

since nc two0 woulc have identical perceptions of the
interrelationships between the different elements, 4c?2

pespite the flexibility aftorded in organizing the information,

the structural guides avallable in such systems permit users to
elaporate and develop ideas through presenting the information

in different formats and comparing the differences implicit in

the difterent formats, much as one would do w#ith a list of

fdeas writtén on paper tile cards which could be sorted in

dgifferent order to convey different impressions, 4c3

The apility to structure the information space in a

hierarchical tfashion permits individuals who are not familiar |

with ap author’s method of file crganization to enter that work -

space and find the information he seeks, assuming the author

has organized the space with sub=elements ¢f major thoudhts |
' nested "peneath" the upper levels of the hierarcny, (Failing |

this, the ability to scan a work space and see only the first

part of each sentence or paragrap Or chapter would still save

ne information seeker a great deal of time in his search,) 4c4

There are a great many assumptions built into the above

descriptions, and Bell Canada’s Business Planning Group 1s mking a
concerted effort to validate them, We are currently involved in

an analysis of our group®s use of OFFICE=1, an office automation

facility developed by Stanford Research Institute’s Augmentation

Research Center (Pouglas C, Engelbart, Director) and running at

the fymeshare site in Cupertino, California, (OFFICE~1 1s

connected te the ARPAnet, but Bell Canada access is through a
multiplexed private line between Montreal and Cupertino,) 4d

The Bell Canada evaluation consists of several modules, each
generating a specific report, The representative modules include

evaluations of the following: 4e
user attitucdes to the computer system and the new work
environment; 4el |
changes in users’” work styles; : 4e?2 ‘
changes In users’ managerial styles; 4e3
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THE PROBLEM

The field of machine-aided document production is experiencing a
period of chaotic growth, New hardware and systems raging from
type writers with lirited magenetic card memory through highly
sOophisticatec systems such as SRI’s Augmented Knowledge Workshop
are appearing anc disappearing from the marktplacCe, User’s report
startling successes and faileurs, but more frequently report
uncertain ocutcomes {n a field where the real costs of the old
procecures are normally unknown, where organizational lines
frequently innibilt change, and where the benifits as well as the
proplems of & new medium are freguently unforseen,#

*(We neec¢ to expand this paragraph., I don’t think I am the one
to do it, Maybe lom Humphry or Jack Bialik,)

At the same time the cost of coventional methods of publication 1is
rising snarply.

SRI’S CAPABILITY

SRI has been active in consultation and design of computer aided
system for word processing and publication since 1962, The
cumulative contract value of our experience is over N millien
dollars and wOrk has peen preformed tor federal dgoverment, local
goverment, the military and commercial clients,

[) we have perfomrec system analysis of machine-aided
publication, considering in detail and choosing the most
econcemical or efficient combination of procedures, hardware,
and software, for a number of customers substantilly committed
to computer=based document production .

() In the aera of machine~aided publication and relategd
computer=tcasecC intormation handling systems, SRI has proved out
a design procedure in 3 large number of projects,

() we have separately brought to prototype operation the
Machine Alded Editing system, a rini~computer=pased
interactive, documentation production system,

] we have aeveloped the Augmented Knowledge Workshop, a
related systen based on time sharing and freguently used
through computer networks, It is a highly interactive systen
which aides a wide variety of Knowledge tasks, such as
managment informraton flow, sottware system development, A
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community of users exists where document production in 1s now a
principal activity,

we believe that the present growing role of computers in
aocumentaticn end increasing cost of convetional processing has
prought to many organizations the problems we have been dealling
with for some time, Wwe are therefore seeking to expand our
services to a wicder circle of clients,

METHOD OF OPERATION

First it is necesary to for SRI to understand the client’s needs
and present system sufficiently to propose the scope and character
of the analysis and cesign work, In some cases the client has
such information avaialbe, in other cases SRI contracts for a
preliminary investigation which takes a&apout two man weeks,

Following the primilinary investiagtion, SRI will propose
anayslis, desing, and¢ implementiation planning appropriate to the
customer, 1Ine goal of the proposal will bpe a more effcient,
economic, and rapid publication operation better integrated into
the client’s organization, The design phase is described further
below,

SRI’s proposed Work will lead to a report, face to face
consutation, and superting docuementation as necessdry, As
appropriate it may include anaylysis of the present sysetem,
specificaticn of narcware, a systems design, inplemetation
planning, ano turnkey operation,

Some clients interested in maintinag touch with state=of-~the-art
development in this area my then choose to join the pocumentation
Development Community,

FURTHER CAPABILITIES AND EXPERIENCE

Interdiciplinary Environment

SRI“s analysis of application of computers to publications has
the advanatge that it takes place among the Information
sciences Group which is directly concerned with the development
of improved analysis, design, and evaluation tecnhnigues, The
group’s work has a strong multidiscipllinary character, It has
pioneerec the design of a range of large-scale data processing
systems, Detailed knowledge is avallalbe within the group of
the current and projected state of the art for computer and
communications hardware and software, It has worked in such
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diverse areas as pcanking, transpcortation, services, edycation,
process contrcl, computer=aided design, ang military
operations, 4al

Desing Procedure 4b

The Information Science Group has establsihed and fredquently
applied a8 desian process composed of three distinct phases: 4bl

In the flrst phase, the system goals of the user are
translated Intc a set of realistic economic, technical, and
procecural reqguirements, 4bla

Such requirements pecome tne basis for the second phase,

overall system design, During the second pnase the |
properties and interconnections of major system components

are determined for items such as computer programs, input

and output devices, data converters, memory devices,

communication lines, and display devices, 4blb

In the third and final phase, the performance of the

propoeseéd system is evaluated with réspect to such factors as
response time, accuracy, relliability, security, cost, and

other factors, dnic

These three phases-requirements, design, and
evaluation==comrpcse a loop that may be traversed adain, each
iteration providing an increasingly refined system cesign, 4bld

Project Experience 4c

Work on text processing and documentation systems has ranged

from simple single-terminal systems to Complex multiterminal
ecitorial proguction systems operating within a distributec

computer network, 7These efforts have encompassed a varlety of

facets of the process, including data capture; processing,

editing, and formatting; and gocument output, acl

gne notable project that has particular relevance here is the

design of a complete editorial production system for

Encyclopedia Britannica, SRI documented the enptire editorial

process for the Encylopedia Brittannica, prepared a preliminary
system design for an machinee-aided editorial system and

performed an economic comparison of the proposed systém versus

the manual system, SRI delivered a final system design that

included software, detalled hardware and software l
specifications, personnel reguirements, schedules, and

milestones, SRI 2lso assisted with the initial system

implementatlion phase, 4c2
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(We need writeups on a few more projects, Maybe Tom Humphrey
can provide them,

hine Alded Editing Systenm

MAE is & minicomputer=based (PDP 11/20) text editing system
developed in the Information Science Group, I1ts primary
function 1s to provide an environment for the development of
production~oriented text handling technigues and to demonstrate
the application of these techniques to potential clients, A
growing portion of MAE activity has been devoted to report
preparation by SRI staft, For example, most reports generated
by the Information Systems Group are processed through MAE, and
other arocups such as Chemical Information Services are working
with [SG personnel to use MAE for production text handling,

MAE is a falrly powerfuyl page=-oriented text editing system,
The apprecach has been to Create an easy-to-learn machine=aided
environment for processing, The offline text capture activity
is designed to enable secretarial personnel to enter text
eftfectively with minimal training and without transitional
difficulties, The tutorial approach used in the online portion
of MAE allows the novice user to accomplish his editorial goals
with relative ease, But MAE is a developmental system fcor the
exploraticn of & specific set of text production problems; it
is not intended to be either general purpose or used directly
in a production environment in its current implementation, It
might be best characterized as a prototype of a production
system, cne that addresses specific application areas for which
there are demonstrated needs but no current commercial
offerings,

MAE can direct text to a variety of hard copy output devices,
[ext may be transferred to a cassette for playback at the [BM
Selectric station using any of a selection of type spheres,
Qutput may be produced on a méedium=speed 96-character
(upper/lcwer case) line printer, Output from MAE on magnetic
tape can be directed to a commercial photocomposer toO produce
niah~quality, camera ready masters, A MAE text file can be
output on a medium acceptable to another external device for
hard copy production (e,9,, to cassette for transferral to the
ARC utility for transmisslon over the ARPARET),

umentation Pevelopment Community

SRI 1s also creating a community of organizations interested in
sharing long=range development of computer=based document
production, The comminuty pools information, developments in
precedures and softeware, and has access to the Augmented

33121

ac3

4d

4dl

442

4d3

4e



DVN 1=AUG=75 16:50 33121
Fourth DRAFT DDPCSE Prometional Document

Knowedge Workshop, The latter is a flexible, sophisticated

compter infromation nandling system suitable not only foOr

document production but for development of prototype software

and procedures, and for information exchange among

participants, 1The products of all development work within the
community are sharec freely by all, but members also arrange
separate, specialized work by Skl outside the community,# 4el

#[(Should client=proprietary work specific to NLS Oor MAE be
allowed? Maybe no proprietary software, out yes proprietary
procecurés based on NLS or MAE? We don’t need to talk about

the guestion of possible preoprietary work in NLS or MAE in

this document, put we need to have a policy,) 4ela

NLS proviges the basis for flexiple systems of creating,
modifying, disseminating, and controlling documentation,
NLS has particular advantages in easy modification of master
copies, large~scale modification and reorganization of
documents either as initial drafts or later for revision
after publication, facll detalled editing, flexibility of
printed output, including line drawings, and facile creatlon
of special purpose subsystems, NLS is used as a medium to
make printed or microfilm versions of files that are
. primarily intended f£or reading online an to publish material
that would not otherwise be online, 4elb

NLS has been used for over six years to proguce, reports,

small users’ guices, proposals, ana other technical

documents for the Augmentation Research Center, Beginning

in 1974 it has been used for publication in other

organizations including Airforce documents in the range of

1000*s of pages, 4elc

4e2

membership in the Documentation Development Laporatory I[Or
other Name) requires subscritpion to one slot in the Audmented
Knowledge Workshop, payment of SN # for community membership
and, at least halt-time participation bY a specialist 1in the
employ of the subscriber, For subscriptjions, member
organizations receive the services associated with the AKW
slot, the servies of an information exchange system, and a
certain amount of consulting service from SRI specialists, 1In
additon the community may sponser development work at SRI1 or by
another member , The declsion te allocate funds rests with the
community membership and 1s executed by appropriate voting
procedures, SRI w»ill porpose development work and facilitate
proposals from other members, Wwe expect development workK to
. cost community mebers of the order of §20,000 per year (7], ## 4e3
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#(Here is & proposal: For all such communities the

community cank gets money by collecting §2000, of its own

and 52000 trom the slot for services, thus slots come to

cost $42,000 ot which ARC Applications gets $38,000) 4ela

## [Whet happens when some member organization does not want

to pay for develpoment work the majority desires? What

happens when SKI does not want to do development WwWOrk the

majority desires? What control does SR] have over possible

NLS development in other ogranizations so that it remains

coherent with the rest of NLS?,., We don‘t need to address

the question of control of development work in this document

but we néed to have some sort of decision procedures written

into contracts,] 4e3b

The Augrenteéd Knowledge wWorkshop Slot 4e4

The Augmentation Research Center®s Purpose in Supporting
Communitlies of Users: 4e4a

The Augmentation Reserach Center (ARC) has existed for
seyeral years as a droup researchers and system
developers within SRI, The activities of ARC are ainred

‘ at exploring the possibilities for augmenting individuals
ané groups in the performance of knowledge work with the
help 0of computer aids, 4edal

ARC’s Initial Research and Development Strateqy was for
researchers within ARC do as much of their work as

possible using the range of capabilities offered, Thus

they have served not only as researchers, put also as the
subjects for the analysis and evaluatjon of the

augmentation systems for its first ten Years, 4eda2

The NeExt Stage in ARC’s Research and Development Strateqy

has now begun, They are involving a wider group of

pecple so that they can begin to transfer the fruits of

their past work to others, and soO that they can obtain

teedback needed for turther evolution from a wider

spectrum of applications than occurs in the Center alone,

Thes outsiders subscribe to ARC services as to an

information utility, 4edal

ARFA &nc other government agencies have provided a
consicerabple amount of funding for the development of the
ARC technology durinc the past ten years, The WOrkKkshop
Utility Service provides an effective medlum for transter
of this technology to government, commercial, ang

‘ educational organizations, thereby returning useful
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results from the investment, As the community of using
organlzations grows, this return will become increasingly

more sidnificant, It is ARC’s goal that these effects

will be widespread 1in our society, both through direct

use ot the horkshop Utility and from use of relateg

systems incorporating some aspects of the technology

being developed here, dedad

Establishing a Workshop Utility and providing the type of
service discussed here are part of ARC’s long-term
commitment to pursue the coentinued development Of
Augmented Knowledge Workshops in a pragnmatlic,

eveclutionary manner, 4e4ad
The werkshop Utility Service 4e4p
The service includes: 4edpl

FProviding training as appropriate in the use of the
ARC online system (NLS): Display NLS (DNLS),
Typewriter NLS (INLS), and Deferred Execution (DEX)

software subsystems, 4e4bla
‘ Providing technical assistance to
subscribing~organjizations’ "kWorksnop Architects" i{n

the tormulation, development, and implementation of
augmented knowledge work procedures within their
selected offices., 4ed4pib ,

This technical assistance includes help in the

development of NLS use stratedles sultable to each
orcanization®s environment, procedures within each
crganization for implementing these strategies, and

possible special=~application NLS extensions (cor
sinplifications) to handle the mechanics of particular

user neéeds and methodolouies, 4edpic

The service also includes (and is based upon) the

availabllity 20 hours a day, 7 days a week of wWorkshop

Utility computer service, often via the ARPANET, fronm a

PDF 10 TENEX system operated by a commercial facility
managément company, Tymshare, Inc, based in Cupertino,
California, dedb?

OCbjective dedp3
The tocus of our efforts is on working with

subscribing organizations”’ personnel in the muytual
‘ gdevelopment and use of procedures, methodology.,
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sottware teatures, and cther onlipne tpools; and on the
tréeining of users that will allow their exploratory

usé of augmentec Workshop systems 4e4bia
Scope 0f the workshop Utility Service 4edpd
The types of workshop services that we are beginning
Lo support at varying levelsinclude: 4e4p4a
Collaborative pialogue dedb4al
bocument Development, Production, And Control 4e4pbda?
Researcn Intelligence 4e4pdasl
Community Handbook Development 4edbdad
Computer~pased Instruction 4ed4b4abd
Meetings And cConferences 4e4bdab
Community Management And Urganization 4ed4bdal

Speclial Knowledge work By Individuals And Teanms 4edbdas
Basic contractual Arrangements: d4edc

Clients are charged on the basis of direct and lndirect
services rendered, 4e4c]

Ine basic charge is $40,000 per yvear for each single
"yser=Job=~slot" access to the Office~l1 computer at all

times the system is currently Sscheduled to be

avallable for use (20 hours/day, 7 days/week), This

also covers direct and indirect people services, 4e4cla

Information exchange consists ofi f «eean oOnline newsleter,
meetings,.,daccess to the journalized records of other

publications efforts,..personal efforts from SR] te facilitate
information fiow,..etc, Needs to be spelled out further,] 4eb

Censulting Services conists of: «ssauestion answering from
specialist in developments based on the NLS system, and related
areas [hWe nteao to define this carefully! 4ep
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Status of Gathering Messaces from Other Sites

Since I will be gone next week 1 thought I would report on the state
of my effort tc meke a system to collect people’s messages from more
than one site, I plan a commangs branch which will first collect
messages from the message fille at the home site, as it does now, then
hana control over to0 a runfile via Run TENEX, which will 104 in
through telent &t a second site, ftp the message file there back to
the nome site where it will have & novel name, delete the message
file at the forelidn site, logout, and hand control back to the
commands branch, whlch will treat the new file as it did the normal
message file, and then repeat that c¢ycle for however many foreiah
sites are involved, If it faills somewhere along the line, the
message files it has already handled will appear on the printer, So
far all I have cone is make a tirst cut at the runfile (which dicé not
workKk), It 1is in (ocffice~}l,vanNouhuys,tentacle,).,
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Corrections to 1IDs

DSS (Dana L> Small) is not authorized to use the NAVIMP directory.

As such, both c¢f her mall addresses should be NELCRISIB(Attn: Dana),.
Please note tne use of the routing subfield of the Net address, I ao

not kKnow 1f NLS supports this feature, but if it doesn’t, it should,

I£f 1t is supported, please correct the network address of JGN (Greg

Noel) to be NELCRLISIB(ALtn: Greg), In addition, the delivery

dnstructions fecr bana should be Network (only), Inanks, GCreg

P.,S, Shoulc¢ her ID bpe DSS5 or DLSNn? 1
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NUSC Directory

Jim & John,

This is to let you know that a NUSC directory has been
establyshed at Offjce~], Your majl will be deljvered there,
You two are the only valid users; if you want others
valldated for yse with this directory please let me Kknow,
Also, please acknowledge this message so ] know that the
Journal mechanisms are working properly,

Regards, i

Frank

P,5, What the hexx 1s a N26 (NORD 26/Super Broussard)

Do they have stewardesses ¢ do they serve drinks?

According to the airlines guide, that’s what Allegheny flies

into Groton, ' 1
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NUSC Directory

(U33127) 1=AUG=75 193363333 Title: Author(s): Frank G,
Brignoli/FGB; Distributiony ¢,JPSC [ ACTION ] ) JCM3( [ ACTION ) ) ILAC [
INFO=ONLY ] ) j Sup~Collections: NICj Clerk: FGB)
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A COLLABORATION SUPPORT SYSTEM

An Online, Network=Oriented working Environment

By
Jean Ise]j
James E, Eagle
MITRE Corporation, McLean, Virginia

12 March 1975
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The past several years have seen increasing interest and activity
in the developrment Of large sCale i{ntercomputer networks based on
the technology repreésented by the ARPANet, These networks are
viewed by their potential importers as powerful means for
supporting the fulfilment of their operational charters, There
is, however, a crucial difference between the goals of the
ARPANet and the goals of those who would seek to use the enabling
technology to their own ends, ! 2

The ARPANet effort has been successful in developing a unified
technology of widespread potential benefit, In a sense 1t has
been a theory proving exercise and it has worked, : 3 |

The ARPANet, however, is not burdened by an operational,
missjon=orjented responsiybjlity =~ and rignhtly so, It has no
cohesive body of users who can collectively be viewed as the
consumer of the products of network operation, The varied
requirements of users not directly concerned with network
development have raised more gquestions about general network
theory than they have about specific endwuser satisfaction, In
the ARPANet atmosphere this is probably a proper ordering of
priorities, Indeed, it may be said in fairness and without
criticism that the ARPANet has approached the state of a tool
whose major useful activity is the honing of itself, The goal of
the ARPANet is a better ARPANet whose goal is a still better

The prospective importer of this body of network knowledge is
understandably more concerned with its external usefulness than
its internal elegance, Unfortunately, aamiration of the latter
leads to a sense of complacency about the achievability of the
former, 5

recent experience has demonstrated that attempts to transplant
this hothouse technology into a climate of focused utility in
pehalf of a concerned proprietor have quickly encountered an
interesting but uncomfortable fact: the technology of network
construction has far outstripped the technology of potential
network utilization, 6

The potential of networks to allow distributed users to
collaborate on the achievement of shared objectives has been well
described <1,2>, Moreover, numerous capabilities are or have
evolved to facilitate such joint working
<3,4,5,6,7,8,9,10,11,12>, unfortunately, the richness of such
capabilities is still largely denied to all but the honers of the
technology, 7

Reasons for this denial include: 8
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(a) The user is still reguired to interact through media and
interface languages unfamiliar and unnatural to him and their
mastery often requires more investment than warranted on the
basis or rendered utility, g8a

(b) Network resources, although rich in capability, are still
individual, often incompatible, and practically inaccessible
to all but sophisticates because of required familiarity of
multiple hardware and software systems and the investment
required to achieve such familiarity, 8b

(c) Use of multiple resources for distributed achievement of
shared objectives requires significant expenditure of energy
in nonemission oriented pursuits to locate, access,
understand, use desired resources, and ameliorate network
difficulties, 8c

(d) Users have no network access to detailed information about
the network, its resources and their use, gxisting such access
requires extensive prewknowledge which is difficult to obtain,
gd
(e) Few mechanisms exist to enable responsive on=line dialog
petween users, planners, designers, implementors, maintainers,
and operators to ensure a convergence between capability
evolution and user requirements, ge

The solution to these problems may be approached through the
development of a mechanism that: (1) provides common connective
tissue petween individual resources and capabilities, (2) allows
the user to work through media and language consistent with his
natural expertise, and (3) allows the user to compatibly enlarge
and augment his environment as his knowledge and expertise grows,
such a mechanisnm is described herein as a Ccollaboration Support
System, 9

This mechanism, the Collaboration Support System, provides a
user enyirocnment which combines the best individyal compyter
resources and capapilities presently availaple in such a fashion
that each increment of user investment yields a direct, relliable
and replicatable measure of utility, It is particularly useful to
users who are geographically separated and organizationally
disparate, allowing them to share knowledge, information,
resources, and dialog in the achievement of shared and/or
negotiated objectives, 10
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To simplify discyssion of the CSS, the folloying pictorial
representation is provided to focus the discussioni

USER INTERFACES !

.-.----..----.-------..--..---.----.-.--....:
TOOLS i1 SERVICES
AKW <3>
Text Editing
Dialog Management
L=10 Compiler
CMLanguage Information
Job Control ~Resources
Teleconferencing <4>!; <~Planning
Environment Set~=up || =Management
P Rt Lt T e S R D T R R L L L L b b
Secure Windows i Open Windows
#xxeslther Resources##sxs
Scenario Library
gxploratory gnvironments
Workshop Support
!(bata Bases/Filters/Interface Grammars/Etc,])!}

l---------—-----------.---o-.--.---.--..-----l 11

! -
| Distribution

| Feedback <6>

! Help <5>

| Resource AcCgquisition
!
!

S S S - -

B B B B B o e B B B B B B B e S B S
B - B B S B B G- = B B e B e B P -

Logical components 11a

The major logical components of the CSS as they are seen by
a user are illustrated above, The specific composition of
interfaces, tools, services, windows and other resources
for any particular instance of CSS usage are specifiable by
a user =+ either by designating a previously specified
environment by name, Or through his selection of his
environment (through the environment setesup capablility]
from a menu of possible environment components, These
consist of: 11a1
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User Interfaces =~ CSS design allows for different
interfaces to each community of users; in fact, eacp CSS
user may specify his own interface, A mechansim that may
be employed to generate this capability is the CML <12>
== there would be a translation process between the user
interface and the "worker software" that implements the
commands, The specifics of any user interface would be
stored within the CSS as an "interface grammar", The CSS
also contains "filters" (specialized user interfaces] to
remote tools and services, These filters are required to
simplify user interfaces consistently and to provide
simple resource acquisition services, l11ala

Tools == CSS design allows tools to be either resident
within the CSS or available to users from "tool bearing"
<8> hosts on a relevant network, It is assumed that
tools are available to users either as they exist on the
teocl bearing host, or, that they have been "fronteended"
by @ "filter" such that the command interface to the
user is better adapted to his needs, Not all tools will
be filtered; in fact, the filter library is envisioned
to be an evolving one and will represent a major area of
exploratory development, Conceptually, CSS design allows
for the functional stratification of tools; that is,
tools or portions of tools will be restructurable to
exist either in the CSS proper or within "tool bearing"
host environments, This type of architecture is already
being implemented within the proposed NSW and the NLS
fronte backe ends, The prior figure illustrates some of
the tools that will be available within the CSS, 11aib

Some typical tools that will be provided, locally and/or
remotely, include: teleconferencing, job control (for

the creation, control and use of multiple asynchronous
jobs from one user terminal), and environment control

[to provide for process scheduling, event
monitoringenotification=action, and intelligent
communications buffering), 1lalc

Services == Within any user environment, the abilities
to: dfystribute entitjes [(data, ingormatjon, programs] to
other persons; engage in twoeway dialog with planners,
designers, implementors, maintainers; secure static and
dynamic assistance (help) in the utilization of
resources; acquire resources) and acquire information,
are essential, within the CSS, these are referred to as
services which are both CSS resident and available as
digtributed entities on ingerconnecting networks through
appropriate interface mechanisms [windows], 11ailqd
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Windows == Since the CSS is an enyironment for
distributed persons to collaborate as well as a user
specific environment, windows to networks will be
provided, Such windows will be both open and securej and
dynamfically connectable and disconnectable, The windows
will provide for access to resources on other existing
networks, either directly or through CSs filtering, llale

Other Resources == In addition to the above, the (CSS§
will contain other resources such ast a scenario liprary
( for demonstrations, useretraining and exercises), an
environment library (containing user=specific '
environment set=up specifications as well as typical
[often used) environment set=ups), assorted workshop
support facilities that will evolye as CSS utilization
accrues, interface grammarg, filters, specialized data
pases, compilers, and other development support
capabilities, 1141 f

Architecture 11b

As presently envisioned, the CSS will be realized in a
miniecomputer the size of a PpP~11/45 to serve also as a
‘ prototypical intelligent terminal = it being assumed that
comparable computational capability will be available
within the next five year time frame in a user terminal,
11b1
A major feature of the CSS will be that it can be
dynamically functionally endowed from a network endowment
center, This implies that the CSS architecture employs
strict implementation disciplines including: 11b2

Functional Modularity = wherein each functional moduyle
contains internal user documentation and assistance
tascribing to a CSS construct protocol), and is amenable
to hierarchical aggregation, i1b2a

Structured Implementation = providing inter=module |
communications and uniform control transition
mechénisms, 11b2b

Functional Extensibility = providing for functional
aygnentation at any hierarchical level, 11b2¢
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Coupled with user specific interface definjition capability,
the above features will allow CSS to be dynamically
functionally endowed through a network endowment center in
respense to the unigque needs of specific user communities,
Further, this form of architecture provides for new
alternatives with respect to security and privacy, 11b3

Summary 12

The CSS is a step towards providing the specific tools and
services reqguired by mission and/or discipline orjented
communities in such a fashion that each increment of user
investment will lead to a correspondingly larger increment of
derived utility, It is also a step in the direction of
establishing a prototypical intelligent terminal that may be
employed operationally to assist in the evolution of
intelligent terminal design, Its construct recognizes that
computer power will migrate towards a local user capability
and networking will be the mechanism to ensure interwuser
communications and access to specialized resources which
cannot bé vested in user terminals; that the predominant
expense will continye to be software construction « thus
supporting the functional endowment approach; and that users
require the ability to easily assemble for thelr use those
portions of the technolody that can be of benefit to them, 12a

It is hoped that this description will stimulate dialog

towards new approaches for decreasing the distance between
where technology is and its ability to render benefit to an
increasingly diverse and varled user population, 12b
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@

Mail from USCeISI rcvd at 3-JUL=75 1455«PDT

Date: 3 JUL 1975 1436«PDT

Fromi CARLSON at USCeISI

Subject: steering Committee Guidance

Toi warshall at BBNB

cct [(BBNB)<POSTEL>NSWeDISTRIBUTION,LIST: 2

Dear Steves 3

The Steering Committee would like to thank you for taking on
the task of technical coordination for NSW System Software,
Attached is a statement of the Steering Committee’s objectives
during the next eéighteen months, NSW contractors will 100Kk to
COMPASS for resolution of technical issues and priorities for
théir work, The Steering committee will support you in every
way, including allocation of additional funds and changes to
Statements of Work, so that these objectives can be attained

on schedule, 3a
ARPA = Bill Carlson
AFDAA = L/Cc Tony Baggiano
AFDSDC = 1Lt Larry Crain
AFDSC = Maj Gary Hignett
RADC = Capt Mjxe Wyngfjeld
RADC » Dyane Stone 3ail
attchs
0.000.000!'Q.I!GI!!!QQ'Iii'QQ!l.l.!i.Q...C'!ll'l..lllli!li!’lllQQ
L2222 a

ARPA and the Air Force are jointly deyeloping the Natjional
Software Works (NSW) to gemonstrate a neW approach to requcing
both the cost and the time for poD agencies to design,
develop, test, document, and maintain computer software, A
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great deal cf software to aid in program design,
implementation, etc, has been developed, but numerous problems
have been encountered in the distribution Of these aids, A
mechanism is needed to make these existing software tools
avajlable in a uniform manner to DoD, Thus, the concern of
NSW is the development of this delivery mechanism (rather than
the development of the tools themselves), This focus on the
delivery mechanism {s also required for the implementation of
automated access control and management strategies, a
necessary complement to the software tools, The consequences
of this apprcach can be characterized as follows? 4a

» Software development and maintenance will take place in |
the software world’s equivalent of a factory, The factory '
is to contain "tools" which aid programmers and managers,

pespite the term "factory", no buildings are to be

constructed, and for the most part existing computer

facilities can be used, 4a1

= A large fraction of the software development and

majntenance tools will be machine jndependent, That does

not mean that tools (which are themselves computer

programs) can run on arbitrarily chosen computers, Machine
independence 1is meant to imply that computer specialists

building software for many different kinds of computers can

share a single version of a tool, Examples of capabilities

which can be shared include text editors, the filing

system, bookkeeping operations, project management tools,

program test data generators, and documentation aids, 4a2

= compilers and other execution dependent devyelopment and

maintenance tools will be provided separately for each

target machine (machine on which the software which is

being written will run), 4a3
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« The tools will be embedded in a resourcessharing

framework which minimizes the user’s awareness of the fact

that resources are scattered over many hosts, Thus, the

programmer requests resources in a uniform way, without

having to learn the idiosyncrasies of different host

operating systems or log=in procedures, The manager can

contract for services with the NSW, without having to

negotiate accounts on each host, 4a4

= A central design criterion for the framework {s that it
minimize the difficulties of appending new tools and new
resourcesbearing hosts to the set of facilities in the NSW, 4a5

= The framework will provide the project manager with much
tighter controls over his project than are currently in
use, There will be unified and consistent mechanisms for
access and accounting control of resources, where the
resources include tools and files on several dissimilar
hosts, The control mechanisms will support sophisticated
tools for the specification and implementation of :
management policies of project control, These policies
typically will specify who may access and/or change which
‘ modules, what crosschecks must be carried out whenever a
module is changed, and what consequent actions are reaquired
tor each change, 4a6

Planning for the NSW began in the Summer of 1973, with |
development starting a year later in Jguly 1974, The initial
version of the Natlonal Software Works is being implemented on
the ARPANET, As capabilities become available, they will be
tested by the Alr Force Data Systems Design Center at Gynter
AFB, Alabama ang by the Air Force Data Services Center in the
pentagon, Software for the Burroughs B3500, which is the
standard Air Force Base level computer, is developed at Gunter
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and distributed to over 130 Air Force installations throughout
the world, An {important goal is to demonstrate the NSW’s
effectiveness in supporting the development of software to run
on the B3500,

The heart of the NSW system is a program called the Works
Manager, which is a family of procedures designed to provide a
unified and consistent mechanism for access control and
accounting, The Works Manager has as its central data base a
catalogue of resources, The information this catalogue
contains about tools, users, and flles is believed to be
sutficiently general to represent extremely sophisticated
strategies cf management control and accounting, involving
quite complex rules of access control and sophisticated
strategies of fund commitment and expenditure restriction,

Users will access the NSW through a hardware/software system
called the Front~End, which provides a consistent interface to
softyare deyelopment and maintenance tools running on a
vari{ety of¢ dissimilar computers, The Fronte=End will
standardize the control characters the user must type to
interrupt an activity, initiate a command, erase a character
or word, etc, The Fronte«End will also allow a wide variety of
different kinds of terminals to be uysed with the NSW, Device
dependent code will be isolated in the Front=End, so the
remainder of the NSW can assume that terminals obey the
conventions of a small number of device classes,

1t has been hypothegized that the Front=End can control almost
all user interactions with NSW tools, using tables which
define tool command languages, The NSW can operate with a
less intelligent Front=End, but tighter standards for
interactiye tool user interfaces can be enforced if they share
a common command interpreter, A prototype FronteEnd which

4b

dc

4d
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offers generalized command interpretation is being

constructed, and the production version of the Front=gEnd will

offer this service if the prototype is found to be

sufficiently robust to support most if not all manners of

dialogue between users and tools, and if the operating costs

are not excessive, 4e

In order for the Works Manager to control resources in the
collection of dissimilar computers where software tools will
run, a set of standard software functions must be implemented
in each of those computers, The functions will be invoked by
the Works Manager using standard communications protocols,
Functional requirements for this software to be implemented in
each ToolwBearing Host haye been defined, and a first attempt
at specifying the software ang communjcations protocols in
detail has been made, Initial Toolw=Bearing Hosts will be
TENEX, MULTICS, an IBM 360/91, and a Burroughs B4700 connected
through a Network Connection Subsystem, As these
implementations proceed, the specifications will be reviexed
and revised in ways which simplify implementation but still
satisfy the fynctional requirements for the Works Manager to
control resources throughout the NSW, 4f

puring the eighteen months, July 1975 to December 1976, the
initial NSW system will be completed and evaluated, and the
feasibility of expanding the system and operating it
costweffectively for production applications will be
determined, The experiments will provide the NSW Steering
committee with the information it needs to project usage
requirements, AN analysis of the cost/performance tradeoffs
in building a scaled, hardened, optimized version of the NSW
will be conducted, A detailed design will pe prepared for a
system which represents a reasonable compromise between
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performance and cost in satisfying projected usage
requirements,

33132
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‘ Request for Hardware Support for NLS Public Seminar

Martin, It locks like what we are going to need will be as follows
(by Aug 15 at the latest, earlier would give us more time to work
bugs and procedures out): 1

3 pata Media workstations hooked up to our fastest ELF and located
along the East wall of our conference room 1a

Removal of the TV equipment to provide room and a less cluttered
appearance ib

A tuned up, repaired, ready to go Video Projector, hooked up to
one of the Data Medias, ic

The Terminet hooked up as a printer through one of the LPs to
demonstrate that capablity you developed and provide an

intermediate printing capability, 1d
An option for a fourth workstation if more people sign up, le

(Some touch up painting ,,, any suggestions how we could get this
to happen?) 1f
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(J33134) I=AyG=75 133023313 Title: Author(s): James H, Bair/JHB;
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Request for directories to be used by particpants during Public NLS
Seminars

Bud, Please haye directories set up as follows (will need by Aug

15th): 1
6 directories: SEMINARY SEMINAR2 SEMINAR3 SEMINAR4 SEMINARS

SEMINARG 1a

passwords = same as directory name lal

account number = whatever you determine 1a2

disc pp = 100 ea, 1a3

allocation group = ARC Applications, unless you think they
should be in special group (most use will be after 2pm PDT
though) == will need Minimum 1,5 % system per workstation 1a4

(May need more directories if more people sign up) 1as
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RA3Y 3=AUG=75 16354 33136

I will be having a party this Friday (august 8), to celebrate the

completion of my dissertation, The party begins at 8300 p,m,, My
in East Palo Alto, If you can

address is 1950 Cooley Ave, Apt 5212,
come, please let me know so I can make preparations, Hope to see you
there, 1
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for the record
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Merge source code and {ndex (as of 25 JUL 75)

FILE merge 1
DECLARE TEXT POINTER sf, sl, ptil, pt2y 1a
DECLARE STRING word1(100], word2(100]; ib
(merge) PROCEDURE; 1c
% process index branch % 1d

FIND “sf) 1d1
IF NOT getftl(sf) THEN 142
BEGIN 1d2a
LOOP 1d2b
BEGIN 1d2b1

sl . getsuc(sf) ; 1d2b2

’ FIND SF(sf) =ptl (SP; *pt2 ) 1d2b3
#wordls . ptl pt2 1d2b4

FIND SF(sl) “ptl (Sp] "pt2 1d2b5S
#yord2s o pel Pt2 ; 1d2b6

IF #wordi# z #word2s THEN 1d2b7

BEGIN 1d2b7a

FIND SE(s€£) “pt2 $PT "pti > ; 1d2b7b

#wordi* ., ptl pt2 1d2b7¢c

FIND SE(S1) "pt2 spT “pti > ; 1d2b74

#yord2+ . ptl Pt2 1id2b7e

IF svwordls g #wordas 1d2b7¢

THEN 1d2b7€1

cdelsta (sl) 1d2p7f1a

. ELSE 1d2b7£2




Merge source code and index (as of 25 JUL 75)

DLS 4~AUG=75 12136 33139

BEGIN 1d2b7£2a

ST sf .. SF(sf) SE(sf), ", ", ptl pt2 ; 1d2b7£2b

cdelsta (sl) 1d2b7£2¢c

END}; 1d2b7£24d

IF getftl(sf) THEN EXIT LOOP ELSE REPEAT LOOP ; 1d2b7gq

END?} 1d2b7h

IF getftl(sl) THEN EXIT LOCP ; 1d2b8

END 1d2b9
RETURN(FALSE); 1d2c¢

END} 1d2d

END, 143
FINISH 1d4
Index to group from 2 to 217 2
IABNORMAL <2> 2a
IBEGIN <17> 2b
ICOMPOOL <35> 2c
1COPY <47> 2d
1END <65> 2e
IFREQUENCY «<81> 2¢
} INTERFERENCE <93 29
JLINKAGE <«<102> 2h
JORDER <«<122> 21
IPOINTER <136> 23
LRECURSIVE <147> 2k
I1SETS <153> 21
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Merge source code and index (as of 25 JUL 75)

ISKIP <169> 2m
ISPACE <170> 2n
ITIME <205> 20
ITRACE <209> 2p
IUSES <211> 2q
ABS <3> 2r
AND <107> 28
BEGIN <115A>, <123B», <173B», <22B>, <33A>, <52H>, <55A>, <66A> 2t
BIT <19> 2u
BITSIZE <166> 2v
BLOCK <23> 2w
. BYTE <27> 2X
BYTESIZE <166A> 2y
COMPOOL <40> 2z
DEF <53>, <69> 2a@
DEFINE <56> 2aa
DSIZE <51> 2ab
ELSE <195A> 2ac

END <115A>, <1238>, <173B>, <193>, <22B>, <33A>, <52H>, <55A>,

<66A> 2ad :
EQV <107C> 2ae |
FOR <74> 2af
GOTO <84> 2ag
ITEM <126>, <176>, <95> 2ah

Loc <103>
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Merge source code and index cas of 25 JUL 75)

NAME <113>, <114> 2aj
NOT <106A> 2ak
OVERLAY <130> 2al
PROC <141> 2am
PROGRAM <145> 2an
REF <69A> 2a0
RESERVE <48A>, <9A> 2ap
RETURN <152> 2aq
SGN <158> 2ar
SHIFT <155> pas |
STATUS <185> 2at !
. STOP <191> 2au i
SWITCH <198> 2av |
TABLE <124>, <174 2aw i
THEN <15¢0> zax |
WHILE <203>, <213> 2ay
WORDSIZE <166B> 2az i
XOR <107B> 2be
abnormalidirective <2>, <61F> 2ba |
absifunctionicall <3>, <94D> 2bb !
absolutejaddressioption <130>, <4> 2bc |
actualiinputiparameter <5>, <82A>, <8>, <BA> 2bd !
actual:inputiparameteriname <5D>, <6> 2be :
actualtoutputiparameter <7>, <B8A> 2bf

‘ actualiparameterilist <138>, <8> 2bg
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allocationgspecifier <10>, <12g>, <23>, <9> 2bh
allocationtspecifieripart <10>, <124>, <96> 2bi
assignmentistatement <11>, <162A> 2bj
backslash <1200> 2bk
base <123, <1®& 2bl
basetformula <13>, <15>, <5C> 2bm
baseipart <l14>, <98> 2bn
baseditoption <138>, <15>, <5D> 2bo
beginicontrol <16>, <17> 2bp
beginsdirective <17>, <61B> 2bg
biticonstant <129A>, <18> 2br
bit:formula <106>, <106A>, <118C>, <156>, <18>, <1BE>, <41>,

‘ <80A> 2bs
bittfunctionicall <18B>, <19>, <94> 2bt
bitivariable <1BA> 2bu
bitee <19>, <20> 2byv
blockibodytoptions <21>, <22B> 2by
blockibodyipart <22>, <23> 2bx
blockideclaration <23>, <498> 2by
blockinape <167B8>, <202A>, <23>, <24>, <5(0B>, <6A> 2bz
body <139>, <145>, <25> 2ce@
bounds <263, <60> 2ca
bytetfuncticnicall <27>, <94p> 2chb
bytee <27>, <28> 2cc
character <102>, <170>, <205>, <58>, <81> 2cd
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characterjconstant <29>, <3g>, <47>

characteriformula <18G>, <28>, <29>, <29C>,

charactersfunctionicall <29B>, <30>
charactertvariable <29A>
compilationipart <31>, <32>
compilationsrun <101A>, <32>

compoolibody <33>, <40>

compoolideclaration <33>, <33A>, <34

ComPoolidirective <35>, <61>
compoolidirectiveslist <35>, <36>
compoolientrystname <36>, <37>
compoolifilesname <36>, <36A>, <3i8>
compooliname <39>, <40>
compoolirun <101>, <40>

compoundistatement <180B>

conditionaliformula <203>, <208>, <213>,

conditionalistatement <42>, <85>
constant <137>

continuation <43>, <44>
controliclause <44>, <74>
controlivariable <45>, <74>
controlledistatement <108>, <46>
copyidirective <47>, <61E>
datatallocationgpart <141>, <48>

datatbasespart <105C>, <82A>

DLS 4=AUG=75 12136 33139

2ce

<80> 2cf

2¢qg
2¢ch
2ci
2¢)
2ck
2cl
2Cm
2¢en
2co
2¢cp
2cq
2cr
2cs
<85> 2ct
2¢cu
2cy
2cw
2cx
2cy
2cz
2de
2da

2db
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Merge source code and index (as of 25 JUL 75)

datagdeclaration <21A>, <22A>, <34>, <49>, <52>, <54>, <55,

<68A> 2dc
datatname <131A>, <135>, <153>, <211>, <2>, <50>, <77>, <92> 2dd
datassizesfunctionical) <51>, <94G> 2de
declaration <25A>, <52>, <52H> 2df
defydeclaration <34E>, <53>, <54C> 2dg
defideclarationtoptions <54>, <55A> 2dh
defideclarationtpart <53>, <55> 241
definesdeclaration <127B>, <177B>, <21C>, <34C>, <52A>, <54A>,
<56>, <68D> 243
defineiname <56>, <57> 2dk
definesstring <58>, <59> 241
’ definitionipart <56>, <59> 2dm
dimensionslist <124>, <128>, <60> 2dn
directive <61>, <62> 2do
directivespart <32>, <62> 2dp
elsejoption <63>, <85> 2dq
elseistatement <63>, <64> 2dr
endidirective <61C>, <65> 2ds
externalideclaration <52B>, <66>, <67> 2dt
externalideclarationichoice <66>, <66A>, <68> 2du
externajsdec)arationipart <67> 2dv
externalsdeclarationitype <67>, <69> 2dw
fallithroughioption <197>, <70> 2dy
firstibit <192, <71> 24y
. firstibyte <273, <72> 2dz




Merge source code and index (as of 25 JUL 75)

floatingsfunctiongcall <ilg>, <73>
foriclause <109a>, <74>
formalidefineiparameter <75>, <76>
formalidefinetparameteripart <59>, <76>
formaliinputiparameter <140>, <77>, <83>
formalioutputi:parameter <140>», <78>
formal:parameterslist <141>, <79>
formula <11y, <1483, <150y, <167», <20y, <5By,
frequencyidirective <61P>, <81>
functiontcall <183>, <30>, <73>, <82>, <90>
functioniform <79A>, <83>
gotoistatement <162B>, <84>
ifi;stategent <162F>, <85>
incrementicontrol <43>, <43A>, <86>
incrementiphrase <g86>, <87>

indexirange <194A>, <88>

initialivalue <44>, <89>

integer <110>, <210>
integerifunctionicall <90>
integerifunctioncall <119A>
integeritype <91>, <97B>
interferenceicontrol <92>, <93>
interferencetdirective <610>, <93>
intrinsicifunctionsicall <82>, <94>

itemideclaration <49>, <95

DLS 4«AUG#75 12:36

<80», <89y
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2e@
2ea
2eb
2ec
2ed
2ee
2ef
2eq
2eh
2ed
2e]
2ek
2el
z2em
2en
2e0
2ep
2eq
2er
2es
2et
2eu
2ev
Zew

2ex
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l Merge source code and index (as of 25 JUL 75)

itemydeclarationipart <95>, <96> 2ey
itemtdescription <125>, <126>, <172>, <96>, <97>, <99> 2ez
itemidescriptionipart <83>, <98> 2fe
item:descriptionisubpart <98>, <99> 2fa
itemtname <100>, <12>, <45>, <50>, <78>, <95> 2fb
jovialirun <101> 2fc
keyword <181> 2fd
letter <168>, <16>, <181B>, <75> 2fe
linkagetdirective <102>, <6IN> 2ff
locifunctionicall <103>, <94p> 2fg
location:ispecifier <104>, <172> 2f€h
‘ locee <103>, <105> 2f1
logicaliformula <106>, <18C> 2€3
logicaligperator <106>, <107> 2fk
loopistatement <108>, <162E> 2£1
loopitype <108>, <109> 2€m
loweribound <110>, <111>, <88> 2fn
loweripart <111>, <26> 2fo
mandatoryistatusisuplist <112>, <184> 2fp
name <100>, <142>, <143>, <146>, <209>, <24>, <37>, <37A>, <392,
<57> 2fq
nameideclaration <113>, <114>, <34A>, <52C>, <68B> 2€fr
namedistatement <180A> 2fs
namedivariable <105A> 2ft

nil <10A>, <111A>, <134C>, <137A>, <14A>, <151A>, <159B>, <15A>,




I Merge source cocde and index (as of 25 JUL 75)
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<161A>, <164A>, <16gA>, <16A>, <217A>, <3BA>, <48C>, <4A>, <63A>,
|

<70A>, <76A>, <79B>, <B86B>, <B9A>, <8B>, <98A> 2fu
nullideclaration <115>, <52E> 2fv
number <1292, <160>, <€165>, <171>, <216> 2fw
number:ofibits <116>, <206> 2£x
number:ofi:bytes <117>, <207> 2fy
numericiconstant <118> 2fz
numericsformula <116>, <117>, <118>, <118D>, <118E>, <118F>,
<13>, <154>, <158>, <18F>, <198>, <3>, <71>, <72>, <80B>, <87> 2ge
numericyfunction:call <118B>, <119 29a
numericioperator <11BE>, <120> 2gb
numericivariable <118A> 2gc
. optionalistatusisublist <121>, <184> 2gd
ordertdirective <122>, <61,y> 2ge
ordinaryitacleibody <123>, <125A> 2gf
ordinaryitaclesdeclaration <124>, <199 299
ordinaryttable:format <124>, <125> 2gh
ordinaryitablesitemidecl <127> 291
ordinaryitabletitemideclaration <123a>, <126> 293 i
ordinaryitablesoptions <123B>, <127> 2gk i
organizationipart <128>, <174> 2l
overlay:address <129>, <4> 2gm
overlayideclaration <130>, <34F>, <52D> 2g9n
overlayjelemrent <131>, <133> 2g0
overlaysexpression <130>, <131B>, <132> 29p
. overlayistring <132>, <133> 299

10
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Merge source code and index (as of 25 JUL 75)

packingipart <126> 2gr
packingispecifier <124>, <134>, <172> 2gs
pointer:control <135>, <136> 29t
pointeridirective <136>, <611> 2gu
pointer:formula <135> 29v
presetipart <125>, <125A>, <126>, <137>, <172>, <175A>, <96>,

<99> 2gw
procedureicallistatement <138>, <162H> 29X
proceduresdeclaration <139>, <144A>, <34B>, <68C> 2qy
proceduresferm <140>, <79> 29z
procedureihead <139>, <141> 2he
procedureinane <1058B>, <138>, <141>, <142>, <143>, <151>, <51>,

. <5A>, <77B>, <B2A> 2ha
processingideclaration <144>, <31>, <S52F> 2hb
programideclaration <144>, <145> 2hc
programiname <145>, <146> 2hd
recursivesdirective <147>, <61K> 2he
relationaliformyla <148>, <18D> 2hf
relationalioperator <148>, <149 2hg
replace:phrase <150>, <86A> 2hh
returniname <151y, <152 2nhi
returnistatement <152>, <162C> 2n3
setssdirective <153>, <616G> 2hk
shifticount <154>, <155> 2hl
shiftifunctionicall <106B>, <155>, <94C> 2hm

‘ shiftee <155>, <156> 2nn

11
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@

sign <118D>, <157> 2ho
signifunctionicall <158>, <94E> 2hp
signipart <110>, <137>, <159>, <210> 2hg
significantispecifier <160>, <161> 2nr
significantispecifieripart <161>, <97A> 2hs
simplesstatement <162>, <180> 2ht
sizeifunctionicall <163>, <94F> 2hu
sizeispecificationipart <164>, <97>, <97B>, <97C> 2hv
sizejspecifier <164>, <165> 2hw
sizeitype <163>, <166> 2hy

sizee <163>, <167> 2hy |

‘ skiptcontrol <168>, <169> 2hz |
skiptdirective <169>, <61A> 21ie
spacetdirective <170>, <61M> 2ia

spacer <131>, <171> 2ib |

specifiedsitemidescription <172>, <176> 2i¢! |

specifieditabletbody <173>, <175A> 2id |
specifieditablesdeclaration <174>, <199A> 21e
specifiedrtab)ezforpat <174>, <175> 21if
specifiedttablesitemideclaration <173a>, <177> 2ig
specifiedjtableoptions <173B>, <177> 24inh
startingibit <104>, <178> 2ii
startingi:word <104>, <179> 213

statement <180>, <€197>, <25>, <42>, <46>, <64> 21k |

. statementiname <1053, <113>, <114>, <193>, <5>, <77A>, <B84> a3k

|

12
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status <181>, <182> 2im
status:constant <112>, <121>, <182> 2in |
statussdeclaration <21B>, <54B> 210
statussfunctionicall <1198>, <183> 21ip
status:list <184>, <185> 2iqg
statusslistideclaration «<127A>, <185>, <34D>, <52G>, <68E> 24r |
status:listiindex <186>, <187>, <188> 2is i
statustlistiindexsinitialization <112>, <187 21t i
statusilistiindextupdate <121>, <188> 21iu :
statusilist:iname <185>, <189>, <190> 2iv
statusilistireterence <190>, <978> 24w
' stopistatepgent <162D>, <191> 2ix
structuresspecifier <124>, <128>, <192> 21y
syitchibody <193>, <198> 2iz
switchiindex <194>, <195> 2je
switchiindexichoice <195>, <196> 23a
syitchiindeyxigroup <196>, <197 23b
switchipoint <193>, <197> 2jc
switchistatement <162G>, <198> 2ja
tablejsdeclaration <199>, <49A> 23e
tabletiteminame <126>, <200> 235¢
tableiname <124>, <167A>, <202>, <50A>, <6> 239
tablesorsblock <105C>, <202> 23in
terminatesphrase <203>, <204¢> 231
. terminator <204, <43>, <43A> 237
13
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timetdirective <205>, <61L> 23k !
totalibits <19>, <206> 231 I
totalipbytes <207>, <27> 23im !
traceicontrol <208>, <209> 2jn
tracejdirective <209>, <61D> 2jo I
upperibound <210>, <26>, <88> 23p
usesidirective <211>, <61H> 23q |
variable <212>, <7> 23r,
variabletlist <11>, <212> 298 |
whiletclause <109>, <213> 29t
wordinumber <179>, <214> 2ju
wordsiperientry <128>, <215> 23v
xradispecifier <216>, <217> 23w
xradispecifieripart <217y, <97A> 23x
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JML*s Weekly Report for Week of 7/28

This is just to let you know what I'm doing, 1 tend to work on the
regqular schedule of 9 to 6, which doesn’t seem to be causing any
dislocations, It works out perfectly in my homesand-people schedule,
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. JML*s Weekly Report for Week of 7/28

To

Above and beyond my usual printouteripping and stapling, text
inputting, and XDUCing tasks, 1 worked on the following this week:

I continued work on shaping up the Final Report == putting in the
edits of RWW and pCE, and the sections which the authors rewrote,
I kept my eyes open for all anomalies in spelling, consistency of
chapter organization, grammatical unconstructs, incomplete
references, etc,, and cleared them up whenever possible,

1 coached Maryann on Central Office procedures,

I interviewed Jeff Peters for information on BSYS, which needed a
short writeup in the Final Report, I will write up my notes and
submit them for approval to RWW before inserting «= this 1s on the
order of one or two paragraphs which RWw feels very strongly were
sorely missed,

As the only person present at ARC able to do so this week, I
taught peX to the trainers Pam and Priscilla, The pEX effort is
moving into fuller swing, and DEX is going to be taught at Gunter
the yeek of 8/4 by Susan and Priscilla, As part of this effort
Jedane BeCk et al wWerlpe rewriting the DEX Primer for the ICP
Termicette, and through the week I answered questions about DEX as
they arose,

I continued to stay on top of the onslaught of Journal hardcopy
for the master and access notebooks, 1 intend to send out a
journal item(s) informing people that these hardcCopy sources are
upetowdate and can be referred to,

Do Next Week

I intend to Spend the larger part of my time on the Fiinal Report,
trying to complete it substantively by the end of the week,
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JML's Weekly Report for Week of 7/28

(J33140) 4=-AUG=75 14:083333 Title: Author(s): Jeanne M, Leavitt/JML;
Distributions: /DCE( [ INFO=ONLY ] ) JCN(C [ INFO=ONLY ) ) 3
Suyb=Collectionst SRI=ARCj; Clerk: JML; Origin: < LEAVITT,
WEEK7/28 ,NLS32, >/ 4=AUG=75 13:57 JML jsss30888;
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