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O1IR's
title task sec
FY75 & MY
Math Tech Anal & Des Comp 02 ISIM 127,959
Large Scale Info Sys 02 ISIM 96,763
DM-1 Err Anal/Maint 02 ISIM 7,113
Jovial Valid Sys (JCVS) 12 ISIS 23,210
Statistics on Jovial Lang 12 ISIS 64728
Jovial Imple Tool (JOCIT) 02 ISIS 86,073
AKW Evaluation 02 ISIM 53,972
Info Retr Res Support 02 ISM 25,000
Modeling of Data Mang Sys 02 ISIM 62,623
Comp Perform & Measure Sty 12 ISIS
GCOS/Multics File Tran Fac 02 ISIM
Auto Verification Sys 02 ISIS 82,816
Proj 5581 TDR Funds 02 1SI 4, 800
TDY (proj form & mgt) 02 ISI 40,000
Rental of BR-700 02 ISIM 17,388
Proj 5581 Hard Main 02 ISF 110,000
Computer Rental & Main 02 ISF 1,350,000
Leased Comm & Main 02 ISF 70,000
Computers Supp & Equip 02 ISF 37,000
Mod 300 Term Lease & Main 02 ISF 21,600
Auerbach Manual Update 02 ISF 2,640
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B
New Starts 1x |
Computer Security Tech Sty 02 ISIM 23,500 o ly :
Jovial Imple Tool (JOCIT) 02 ISIS 80,000 1z !
AHI Line Printer 02 ISIM 24,000 P | lad I
AKW LINE PRINTER ladl |

This effort is for the procurement of a reliable medium speed,
good quality Lline printer for outputing draft and final copies
of documents created in NLS. It will be directly connected to

the TIP, via a special hardware interface. " ladla |
Beehive Terminals 02 1ISIS 2,900 laa
Ext Harvard Ecl Prog Sys 12 I1SIS 50,000 lab
Large Scale Info Sys 02 ISIM 125,000 5 300,000 1.0 lac i
NLS Service 02 ISIM 150,000 .1 50,000 lad |
NLS SERVICE ladl
. Porgram $1.0 Million ReleasednT8b7y@20The approach will be

to solicit NLS service from available sources. At this time it '
is expected to be SRI, who will subcontract (probably to
Tymshare Inc.) for the basic computer time. Of partic ladla

The approach will be to solicit NLS service from available
sources. At this time it is expected to be SRI, who will
subcontract (probably to Tymshare Inc.,) for the basic computer
time, Of particular interest will be the reliability and
consistancy of the service. It has been shown during initial
use of NLS that the motivation to use the system and the speed
with which one can lLearn to use the system is directly affected
by the availablility of the system. ladlb
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New Starts [(Overceiling) lae
AKW Terminals 02 1ISIM 50,000 .4 laf
AKW TERMINALS lafl

This effort will continue to monitor the commercial
developments in the terainal field as they apply to AKW
technologye. Of particular interest will be inexpensive CRTs
and graphics output devices,. SRI has constructed a terminal
with all the textual capabilities of the IMLAC, and\feels it
should be commercially available for under $5K. Since
preliminary evaluation here at RADC has revealed the
superiority of DNLS over INLS, we will be purchasing a number

of these units if it passes SRI's evaluation. lafla

DM-1 Software Main 02 ISIM 45,000 20,000 lag
Assocliative Tech for DM 02 ISIMN S0,000 45,000 lah
Secure Data Mang 02 ISIM 50,000 lai
GCOS Investigations 02 ISIM 30,000 45,000 laj
NLS/IDS Interface 02 ISIM 30,000 1.1 40,000 lak
IDS/NLS INTERFACE lakl1

The objective of this effort will be to create a data
management system accessable through NLS. lakla

To complete the evaluation of AKW technology in an
organizational environment, some reasonably sophisticated data
management capability is needed to support the IS organization,
The philosophy of the ARPANET and economics dictate that
software/hardware facilities be used where they exist. Data
management capabilities and expertize exist at RADC. Only
elementary data management capabillity exists under NLS at SRI.
By FY-74 protocol should be available for shipping files over
the ARPANET. Therefore, data management capabilities will
not be replicated at SRI, but interface packages will be
constructed between NLS and RADC's data management software to
allow easy transfer of files and data between SRI and RADC over
the ARPANET. This will allow economic access to a data
management system and also test the ability of the ARPANET to
facilitate data transfer between two dissimiliar hard/software
facilities. laklb

Software Modeling Studies 14 ISIS 136,000 136,000 lal
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Semanol J-73 12 ISIS 99,000 lam
Compiler Optimization Sty 02 ISIS 90,000 lan
Auto Jovial Converter 02 1S1IS 30,000 60,000 lao
Software Reliability Study 02 ISIS 86,600
60,000 lap
Semanol/CobolyFortran 12 ISIS - 150,000 lag
S/W Relia Data Repository 02 ISIS - 100,000 lar
Impl Jovial Stat Coll 12 1SIs 30,000 60,000 las
Distributed Data Bases 02 ISIM 80,000 ) lat
Data Structure Facility 02 ISIM 80,000 o & lau
Graphics Interface for DMNS 02 ISIM 75,000
2 lav
Automated Test Tools 02 ISIM 95,000 o il law
. 0/S Enhancements for DMS 02 ISIM 90,000 o2 lax




In-house
Data Mgt Sys (DMS) Dev 02
MULTICS DMS 02

GCOS Investigation for DMS
1.5

Assoc Proc/DMS Experiments
1.0

AKW Training 02
Adv Manag Technigues 02
AKW Evaluation 02
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S ek Ak kS XPROJECT 096 Tk kkkkkk ¥k
O1R's
Net Info Ctr & Comp Aug 01 ISIM 817,484
New Starts

Net Info Ctr & Comp Aug 01 ISIM 750,000
«4

NLS Utility 01 ISIM 400,000
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Program $1.0 Million Released
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63728F Advanced Computer Technology

OlR's

Large Scale Info Sys 01 1SC 91,377
Syr U (F30602-72-C-0281)

Maint Concept for Assoc Proc 01 ISC
WW Gaertner(F30602-72-C-0462)

SIMDA Procurement 01 1ISC 25,000
TI Inc.
DM—1 Remote Query 04 ISI 147, 800

Auerbach(F30602-73-C-0165)

DMS Eval Methodology 04 ISI 15,215
Sys Architects,Inc(F30602-73-C-0250)

DMS Test Methods 04 E8]  — ='=
(F30602-73-C-0223)

Imbedded S/W Monitors 04 1IS1 - -
(F30602-73-C-0198)

TOTAL
NEW STARTS
Terminal Rentals for Assoc Proc 01

Spares & Test Equip for Assoc Proc
0.1

Assoc Proc Applications Sty 01 ISC
20,000 0.2
(Boeing)

S/VW Cert Rel & Timeliness 08 ISI 195,000
(MITRE)

S/W FPirst Design Concept 08 ISC 50,000
(MITRE)

Project Travel 12,000

0.2

350,392

ISC 2,472

01 ISC

73,000

18616

1bn
ibo
ibp

ibg

1br

1bs

ibt

ibu

ibv

ibw

I1bx
iby
1bz

1c@

lca

ilch

icc

lcd

ice




DLS 22-AUG-73 11:34 18616

FORM 30
@
TD Rs 1,000 lcf
ADP Sys Security(PD to ESD) 09 280,000 (ESD) lcg
IOTAL 649,608 . lch
GRAND TOTAL 1,000,000 1ci
PROGRAM WITH ADDITIONAL $£1.9 MILLION FY-74 FUND RELEASED ON
1 JAN 74 lej
NEW STARTS 1ck
Assoc Proc Display Interface 04 ISC 40,000 0.3
50,000 0.3 icl
S/W Error Data Collection 03 ISI 40,000 0.1
(Aerospace) lcm
Structured Prog Sys 08 1ISI 190,000 1.0 150,000 1.0 icn
J-73 Compiler 08 ISI 250,000 1.0 600,000 2.5 lco
ADP Sys Sec (PD to ESD) 09 620,000 (ESD) lcp
' Rad Hard Comp( PD to AFAL) 11 335,000 (AFAL) 1cq

Airborne C&C Display Con 14 ISC S0,000 0.5 180,000 0.5

(DF 74-1-5550) lcr
Transferability Aids(PD to ESD) *1IS1 375,000
(ESD) ; lcs
Additional FY-74 TOTAL 1,900,000
980,000 FY-75 OlRs ict
IN-HOUSE EFFORTS icu
A, P. Cost Study 01 ISC 8.6 8.6 icv
DMS for RAC 04 I1s51 2.0 0.5 lew
WWMCCS Software Support 04 ISI 1.5 1.7 lex
¥Area of possible RADC participation icy
FY-T74 OVERCEILING lcz
Assoc Proc Sig Processing Sty 01 ISC 90,000 142
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Assoc Proc Library Routines 01 ISC 50,000 lda
Assoc Proc Applicatioas 03 ISC 160,000 .
(MITRE) i1db
S/W Relia Error Anal 08 ISI 50,000
(MITRE) 1dc
S/V¥W Error Data Coll 08 1IS51 35,000
(Aerospace) 1dd
S/W First Des Concept 08 ISC 40,000
(MITRE) : ide
ADP Sys Security 09 130,000 ( ESD
(PD to ESD) 1df
Secure DMS Sty 09 I1ISI1 100,000 1dg
Simulation Tools Eval 05 100,000 (ESD)
(PD to ESD) 1dh
Fusion Usage Sty i1 50,000 RADC/IR S0,000 1di
. CDC 6600 Netting ¥1SC 100,000 ( ESD)
(PD to ESD) 1dj
Auto Regmt®s Anal 150,000 (ESD)
(PD to ESD) 1dk
Eng Stds Develop 108,000 ( ESD) |
(PD to ESD) 1dl |
|
FY-75 PROGRAM 1dm
Ol Rs 1,000,000 4.5 1dn
l New Starts ldo |
I |
I Term Rent for Assoc Proc 01 ISC 2,500 0.5 1dp
I Assoc Proc Data Manipulator 01 ISC 147,500
0.5 ldq
DMS Modeling 04 1ISI 355,000 2.5 1dr
S/W Reliability 08 151 75,000 0.1
(MITRE) ids

10
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Large Scale Info Proc
(Syracuse Univ)
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Assoc Proc Applications
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ESD 1,600,000

ESD 420,000
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Filename completion

Charles -— Concerning the upcoming change to NLS user Iinterface,
besides very much liking the trend towards 'predictability' and
tightness of organization, I anted to check on / suggest the
following:

Filename completion, as in Tenex.

—-—dave 1
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Scheduled Network Changes and IMP Downs

There are several recently scheduled changes to the network which may
be of interest, Some of these involve retrofits to existing
machines, which will require that they be removed from service for
one or two days. Others are the scheduling of additional Host

inter faces or other additional eguipment. (All addresses given below
are decimal numbers.)

The London TIP is still not connected to the network; the date of
connection is currently unclear,

The Tymshare machine will be delivered as a TIP rather than as an
INMP, The TIP's address will be 171,

Aberdeen and Belvoir will be taken down (one at a time) on August
27 for retrofits, Belvoir will gain a second Host interface
(address 71).

The Ames IMP (#15) will be down for several hours starting at 6pm
(Pacific Time) on August 31 for a retrofit,

LBL will be down on September 4 for a retrofit,

Utah will be changed to a TIP on September 6-7, It will be down
during the change—-over, The TIP address will be 132,

Aberdeen will be down on September 13-14, (The current 316 IMP
will be replaced by a 516 IMP.)

Sometime after September 20, at the discretion of the site
personnel, the address of the MULTICS machine will be changed from
6 to 44,

A TIP will be installed at Wright-Patterson AFB on October 11.
The TIP's network address will be 175,

The University of Michigan will be added as a Very Distant Host on
the Case IMP on or after October 4, The network address will be
17

A Very Distant Host interface (address 95) will be added to CCA on
December 6.

A Very.Dlstunt Host interface (address 130) will be added to SRI
on December 6.
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Scheduled Network Changes and IMP Downs

There are several recently scheduled changes to the network which may
be of interest, Some of these involve retrofits to existing

machi nes, which will require that they be removed from service for
one or two days. Others are the scheduling of additional Host
interfaces or other additional eguipment, (All addresses given below
are decimal numbers.)

The London TIP is still not connected to the network; the date of
connection is currently unclear.

The Tymshare machine will be delivered as a TIP rather than as an
IMP, The TIP's address will be 171,

Aberdeen and Belvoir will be taken down (one at a time) on August
27 for retrofits., Belvoir will gain a second Host interface
(address 71).

The Ames IMP ( #15) will be down for several hours starting at 6pm
(Pacific Time) on August 31 for a retrofit.

LBL will be down on September 4 for a retrofit,

Utah will be changed to a TIP on September 6-7. It will be down
during the change-over, The TIP address will be 132,

Aberdeen will be down on September 13-14, ( The current 316 IMP
will be replaced by a 516 IMP.)

Sometime after September 20, at the discretion of the site
personnely, the address of the MULTICS machine will be changed from
6 to 44o

A TIP will be installed at Wright-Patterson AFB on October 11,
The TIP's network address will be 175.

The University of Michigan will be added as a Very Distant Host on
the Case IMP on or after October 4. The network address will be
77 «

A Very Distant Host interface (address 95) will be added to CCA on
December 6.

A Very Distant Host interface (address 130) will be added to SRI
on December 6,
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the new larger ports on BY3-J214-8 work just fine. I guess there is
still some unreliability in the transmission, but now we can get a
full line of data in at JUU0 baud. Many thanks to all concerned,

Mike Leavitt
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. 3.11 Technology Planning Objective No. 11 — SOFTWARE SCIENCES
TECHNOLOGY 1

3.11.1 GENERAL OBJECTIVES: 2

The general objectives of this TPO are to develop
techniques to improve the reliability, reduce the cost and increase the
usefulness of computer systems to the Air Force. 3

J.11,2 SPECIFIC GOALS AND TECHNICAL APPROACHES: 4

The overview chart (Fig. 3.11-2) illustrates the plan for
meeting the general objectives, The objectives are a distillation of
requi rements of the systems listed on the right side of the chart,
These systems are essential to any application of Air Force power in
response to a directive from the President of the United States. In
addition, data processing supports data reduction activities in
practically all other systems. fo support these systems, the three
areas of effort in this I'PO are oriented toward the major goals or
products shown on the overview chart, Each of the areas of effort will
be discussed in the order indicated on the overview chart, S5

3.11.2.1 SOFTWARE TECHNOLOGY - The goal of this Technical
. Area is to develop a methodology for gquality control of computer Higher
Order Languages (HOLs ) and procedures for the generation of cost
effective error free software systems, 6

The goals of the HIGHER ORDER LANGUAGES DESIGN
TOOLS effort are to produce tools to test Higher Order Language
compilers, and to produce high quality compilers in an expedient, low
cost manner so that they will be more readily available for Air Force
use. 7

The development of compiler validation systems
is one part of this effort. A compiler validator for JOVIAL/J3 called
JCVS has been developed and augmented to a degree where it is the most
complete single test of a compiler in existence, The success of this
tool has prompted the development of a similar system for JOVIAL/J73
compilers, An evaluation of compiler validators already in the field
for COBOL and FORTRAN is also underway. A BASIC compiler validator is
under development in—-house, and a follow-on is planned to utilize modern
"theorem—proving" technigjues to build an "absolute" compiler validator. 8 |

In an attempt to capitalize on state—of-the-art
compi ler building technigues, a compiler building tool called JOCIT will
be completed in FY-74 for JOVIAL/J3, which will produce high guality
trans ferrable JOVIAL compilers with reduced cost and effort, The first




DLS 23-AUG-73 09:22 18620

TPO 11-FINAL FORMAT

compiler will be ready for use by the WWMCCS community by November 73,
as can be seen from the milestone chart, Again lLooking at the chart, it
is apparent that a follow-on effort to develop a JOCIT system for
JOVIAL/J73 will be completed in FY-76,

There are also efforts in the program which will
provide the Air Force with the ability to evaluate its applications with
respect to which HOL and/or coapiler will meet its needs, and the
ability to better specify the HOL or compiler,

Ihe results of this program are directed toward
giving the Air Force a measure of control over the HOLs it uses, The
first effort undertaken was to develop a HOL, called JOVIAL/J73, that is
more responsive to Air Force needs, The specification of this HOL was
completed in FY-73 as shown by the milestone chart.

The problem of multiple interpretations of
programming languages, arising from incomplete, ambiguous
apeci fications, was attacked by the development of a system called
SEMANOL which enables one to precisely specify and check out the syntax
and semantics of a HOL. SEMANOL was applied to JOVIAL/J3 in FY-73 with
satisfying results and will be utilized to "debug" the JOVIAL/J73
specification mentioned above in FY-74. Future plans include the
application of this system to other Air Force standard HOLs such as
FORTRAN and COBOL .

In order to collect proper data on HOL use in
the Air Force so that constructive changes can be added, statistics
gathering packages for JOVIAL and BASIC are being developed. These
packages will utilize information available to HOL compilers to provide
the data which was drastically lacking in the past when HOL or compiler
updates were attempted.

Other work in this area includes studies into
HOL requirements of specific Air Force systems such as DAIS (Digital
Avionics Information System), the comparison of all Command and Control
HOLs in use by DOD, the development of one Extensible Language as a
contrast to the Air Force's support of several disjoint HOLs, and the
development of a translator which will automatically rewrite computer
programs from older JOVIAL dialects to the new dialecty, J73, thus saving
programming costs and easing the transition.

The Last product on the milestone chart, in
FY-77, represents the gathering of the tools and technology developed
from the Compiler Technology and Language Control area into one neat
package which will give the Air Force complete control over any HOL it
chooses to use.

The goals of the RELIABLE SOFTWARE DESIGN TOOLS
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effort are to investigate and develop techniques to reduce the time and
cost of procurement and increase the reliability of complex system
software,

IThe development of complex software systems
necessitates the need for increasingly more reliable techniques for
designing and controlling the software development process, Study
efforts completed during FY-73 demonstrated that structured programming
technology may significantly increase programmer productivity and
software reliability. Contractual efforts have accordingly been
initiated in FY-74 which will attempt to develop a complete environment
for software production. A detailed set of guidelines will be produced
that will serve to transfer present technology in structured programming
(SP), top-down programming, chief programmer team (CPT) and programming
support libraries (PSL) to the Air Force for further application. Areas
to be investigated include: the development of SP language standards for
COBOL sy FORTRAN, JOVIAL J3 and J73; analysis of data structuring methods,
and development of requirements for a CPT and PSL. Other aspects of
software quality architecture and software quality engineering will also
be explored including the metrics of software guality.

Another aspect of software that currently
requires vast expenditures of manpower and computer resources is the
area of testing. Because of the size and complexity of current software
systems, it has become virtually impossible to certify system software
performance. To increase software reliability, automated verification
systems (AVS) are being increasingly employed. A contractual effort was
initiated in FY-74 to explore the feasibility of developing verification
tools for use on software written in JOVIAL. Future versions will also
be able to process software written in other HOLs, such as FORTRAN and
COBOL «

AVS systems allow segmentation of source code
into user defined segments and based upon a given set of input data, the
program produces counts on the nuanr of times each segment is executed
(if at all), Cumulative statistics are collected over many test cases
to determine the efficieacy and thoroughness of testing. Concurrent
in—house evaluation of existing AVS designs will be performed to further
assess the merit of such systems for eventual transfer to other Alir
Force commands,

Initial design of a centralized software data
file on software reliability models, statistics, and software error data
was initiated in FY-73. Several contractual efforts were also initiated
in FY-73 to study the nature of software reliability modeling, software
errors, their classification and number, their removal during testing
and correction, the prediction of their occurrence, and technigues for
writing low error content software. An effort was also initiated in
FY-73 to study existing methods of detecting and evaluating software
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failures during testing and operational phases of large Command and
Control Software Systems.

3e11.2.2 MANAGEMENT INFORMATION SYSTEMS - The goals of
this Technical Area are to develop for users the ability to manipulate
Large data bases for Command and Control and Air Force Management
Systems with particular emphasis on multi-level security; and develop
on—-line computer tools, which directly aid the Air Force knowledge
worker (commander/manager ).

The goals of the DMS DESIGN TOOLS effort are to
develop and exploit new data management concepts, to improve the
performance of existing systems and to provide specifications for future
systems. The approach consists of examining the data management
requirements of the Air Force, assessing currently available software to
meet these requirements and utilization of advanced operating systems,
new computer architectures and networking techniques.

RADC is completing the first implementation of a
data management system DM-1 (Data Manager ). This system is extremely
flexible in designy is programmed in JOVIAL and its overall design
contains the best features of many other systems incorporated into one
system design. From DM—1 will come many of the items that will aid in
future Data Management System acguisition, such as: complete separation
of logical and physical files and a library service which will allow
application program generation from a pool of common processes
( subroutines).

In in—house effort to investigate the potential
of the ARPA sponsored MULTICS operating system as a host for data
management system development has been highly successful., It has
produced a set of primitive tools for the construction of a DMS in the
Multics environment, The tools provide a development framework in the
DMS functional areas of storage management, process control, access
control and related maintenance operations. One of the products of this
work is a GCOS Multics File Transfer Facility being built for the Data
Services Center using these functions,. This effort is expanding in
conjunction with ESD/MCI in producing a secure data management system
within a modified, secure MULTICS,

Another effort involves analysis of various GCOS
funct ions that could be exploited by data management systems,. Functions
under investigation are; transaction processing, priority dispatching
and network processing. In addition, this work will study capabilities
which could be added to GCOS to support advanced DMS concepts,
Exploratory efforts are also beginning to assess the feasibility of
distributed data management asing the ARPA network,. Functions to be
analyzed include remote transactions, concatenation of logically
ident ical data bases and provision for data base interrelations to span
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system boundaries. An effort to study the effects of associative
process ing on data management reguirements and capabilities is underway.
The purpose is to conduct experiments and studies which will determine
the most effective way to utilize the associative processor to handle
DMS operations which are presently performed inefficiently by
conventional systems. File searches, index searches, updates and field
comparisons are some of the DMS operations to be examined.

Ifhe goal of the AUGMENTED WORKSHOP
I MPLEMENTATION effort is to implement and evaluate the
cost-effectiveness of providing the Air Force knowledge worker
(commander, manager, staif, worker) with a computer based augmentation
system to assist him in his daily work.

The efforts in this area are based on the
Augmented Knowledge Workshop (AKW) technology developed at Stanford
Research Institute (SRI) undar ARPA sponsorship over the past 10 years.
RADC personnel have monitored this program for the past 5 years and are
convinced that the feasibility of significant job performance
improvement in a knowledge work environment is indeed possible.,

SRI has developed an On Line System (NLS)
through a "bootstrapping” process where the system's capabilities at any
particular instance in time are used to further develop the system, The
augmentation capabilities of the system have evolved through the
individualy, to the team, to the organization stage, and are now
approaching the community stage via use by individuals and teams around
the ARPANET. This evolutionary interplay between development and
evaluation is the approach being used at RADC to adapt the technology to
Air Force needs.

The activity during FY-72 was concentrated on
acquiring the necessary physical plant for use and evaluation of the SRI
AKW system. RADC was connected to the ARPANET via a Terminal Interface
Processor (TIP). Internal lines were acquired to connect terminals to
the TIP., Six portable teleprinters, three CRT display terminals, and
four digital cassette recorders were purchased. By the end of FY-72 the
AKW research group at RADC (3 people) had progressed to the point where
they were doing the bulk of their daily work using the system.

The FY-73 activity was concentrated on training
the rest of the ISIM sectiony procuring additional terminals and
defining and refining procedures for use of the system. The need for a
calculator capability was identified and programmed into the system.
Comparisons of the text editing capability were made with other similar
systems and pilot work performance tests were given. In addition,
attitude guestionnaires and surveys were made, By the end of FY-73
there were 20 people using the system on a daily basis; including
managers, engineers and secretaries,
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The activity in FY-74 will consist of training
20 additional people in the 1Sl branch, procuring additional terminals,
NLS service and a line printer and conducting work performance tests.
Development activity will be concentrated in three areas; building a
forms generation package, interfacing NLS with a data management system
and adding a Computer Aided Instruction (CAI) package. The CAl package
will be SCHOLAR, developed by BBN and supported by ESD. These
development activities will be significantly enhanced by the use of
others' research work wvia the ARPANET. 31

The evaluation of a system as complex as AEKW
must be conducted over an extended period of time, on an extended set
of jobs, and across a representative sample of Air Force people to allow
the results to be generalized to other environments, The evaluation at
RADC will cover a two-year period, and include engineers, secretaries,
administrators, and managers at three levels in the chain of command,
The measures currently used in the evaluation include: 32

Psychonetric-—questionnaires, surveys, and
interviews given in a controlled experimental environment. 33

Performance—--whenever a working group, section,
or branch is charged with a specific job their performance will be
compared with that of an eguivalent organizational unit, Data will be
collected on elapsed time, manhour time, and the subjective judgements
of the quality of the work made by the two units' common manager,
Comparisons will be made between the AKW system and other available
systems with comparable capability in specific areas; eg. text editing. 34

Cost/Benefit—-—A running systems analysis will be
conducted over the two year period to enable detailed specification of
the cost/benefit trade—offs which can be made in implementing portions
of the general system in other environments, a5

During FY-75 and 76 it will be possible (based
on the evaluation activity under 6.2 and 6.3 conducted in previous
yvears ) to specify and refine the design of a prototype AKW for a larger
population, It is planned to expand the use of the system to the IS
pivision at RADC (about 100 people) and to implement it at ESD/MCI
(about 50 people). This will allow a practical test of the AKW concepts
on a large scale basis and for the first time test its utility for
remote collaboration, prior to introduction into segments of Air Staff
or other large organizations,. 36

The goal of the PERFORMANCE TEST and EVALUATION
STANDARDS effort is to provide the Air Force with procedures and
standards for specifying and evaluating Data Management Systems, 37

In the data management testing area, RADC & JTSA
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are jointly supporting research to develop data management evaluation
tools, The activity has two facets:

1) The user and source selection boards need a
technology to assess the GDMS capabilities being requested by the user
and/or being offered by the veandor. A handbook as well as some method
of benchmarking or validating the vendor's software is anticipated,
Also an ability to translate the users' needs into a feasible set of
GDMS needs is required, The current program is addressing these needs.

2) In addition, once the user selects a
particular computer, he is faced with a set of choices as to which data
sructures fit his problem,. Currently, a user is forced to assess the
systems on a parameter basis, Not until he has implemented the system,
does he find out its deficiencies. A second chance is too costly. It
is the goal of this area to develop a Simulation Facility where the user
can analytically and empirically experiment with his problem and various
DMS alternatives prior to a commitment to a specific system. Basic
research indicates the feasibility of builiding a set of models and
simulation tools which could be used to guide the system designer in his
design decisions, For instance, a simulation model has been built for
GCOS. RADC will experiment with this model in house and use this in
conjunction with other research at RADC and at various other DOD
agencies to build this facility.

3.11.2.3 SECURITY TECHNOLOGY - The goal of this Technical
Area is to develop the ability to share EDP systems and the information
therein with the assurance that classified information stored and
processed will receive appropriate protection.

The purpose of the AFDSC SECURE FACILITY effort
is to technically support the Air Force Data Services Center in the
acquisition, installation and implementation of a Multics system. The
system is regquired to pfovlde on-line, time sharing and batch computer
services to a broad community of users, These users will have differing
levels (secret and top secret) of clearance, The technical support to
be provided applies to the areas of Multics acquisition, testing of
software enhancements, performance evaluation and system engineering.
The support will be provided in two phases, Phase One covers the period
from the present to the completion of System Acceptance Testing ( SAT).
Phase Two involves providing continuing support for software
enhancements, performance upgrades and extended applications.

The goal of the OPEN COMPUTER SYSTEM effort is
to provide Air Force users with the ability to share EDP systems and the
information therein with the assurance that classified information
stored and processed will receive appropriate protection,

Recent theoretical work has developed a
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generalized model for protection systems. It has been shown that the
two-d imensional vertical memory addressing scheme of the Multics system
is a special case of this protection system model, The approach is to
build on the Multics vertical memory foundation. Since this approach is
based on concepts already shown to be technically and economically
feasible, the planned development concentrates on applying them to
satisfy USAF computer security regquirements, Areas of investigation
include: the central computer and its operating system, front end
processor/crypto-multiplexor, secure terminals and application
engineering.

This effort will provide technology that can be
used to satisfy the security requirements of a number of planned Air
Force systems that are now technically infeasible, In addition, it will
assure the certification of EDP systems security controls and eliminate
costs of current dedicated computer usage to achieve computer security.

3.11.3 RELATED EFFORTS?S

The following efforts are related to work being pursued
under this TPO. In general, compiler—compiler efforts being pursued by
indus try involve "many—to-many'" language—to-computer configurations.
This is different from RADC's "one-—to—-many" approach in JOCIT, which it
is felt should produce higher guality compilers. In addition, the JOCIT
effort is the only known effort producing compilers for the JOVIAL
language.,

AVS efforts under investigation by other organizations are
principally concerned with the FORTRAN language, hence no developments
are being pursued along this line other than transfer of a FORTRAN test
tool to RADC, Development of an AVS type capability for JOVIAL is
required,.

In the area of data management software, industry is now
producing generalized data management software hence the emphasis of
this program is shifting from large scale developments to tools for
speci fying, selecting and tuning generalized data management software.
In security, ARPA sponsored work at MIT on Multics will be used directly
in the development of a long range solution to the security problem. In
the tools to knowledge workers area, the ARPA sponsored research at
Stanford Research Institute is being exploited directly and other
related research is being followed closely. There is no other major
activity in this area where a subset of an organization is attempting to
systematically exploit sophisticated on-line computer tools.

All other software efforts are being considered either
complementary to work being pursued at RADC, or are serving as a
pbasel ine upon which further advancements are being made, None of the
efforts below are considered duplicative in any way.
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3.11.3.1 SOFTWARE TECHNOLOGY — NASA presently has a
contract with McDonnell Douglas (Contract No. NASA-27202) to design a
compiler-compiler capable of producing compilers for all HOLs which NASA
usesy, or plans to use, such as FORTRAN, SPL, CLASP, etc. 51

NELC has a contract with Intermetrics
Corporation (Contract No. NO0123-73-C-=1177) to design a HOL for the AADC
computer, This effort is under Project W3150, Program Element 63202N. S2

The Us S Army Electronics Command is developing
a Compiler Generation Tool for TACPOL, a PL-1 Command and Control
Subse t, This work is being performed in—-house under System Software
Program Element 627703, Program Element 15662703A327, Task Element 03,
Work Element 361CS, 53

LBM Federal Systems Division, Owego, Is working
on a compiler—compiler to handle several DOD HOLs. 54

Boeing Corporation is performing an anlaysis of
present HOLs for B-1 follow—-on implementations, At the present time,
JOVIAL/J73 is the strongest contender, 55

Univac of Minneapolis is using IRED funds to
develop translators between the Command and Control HOLs in use by DOD,
namely JOVIAL, CMS—-2, and TACPOL. S6

AFAL has a program entitled the Digital Avionics
Information System (DAIS) under the TPO-S1 which is attempting to choose
a HOL for Avionics programminge. They are seriously considering
JOVIAL/J73 for the follow—-on systeme. 57

NASA/NSC has implemented an AVS for FORTRAN
programs written for the Univac 1108 as part of the Mission Trajectory
Control Program and the Skylab Activi ties., S8

Software Reliability studies at Carnegie—Mellon
University, University of Wisconsin and MIT in Common Base Languages
(Dennis ) and NSF sponsored work at SRI and University of California at
Irvine are also on—going government sponsored programs,. 59

Air Force sponsored work on the Attack
Assessment Program for SAMSO includes provisions for collection and
analysis of software error data, 60

UeSe Army and Navy sponsored work at PIB
{ Shooman) involves software error collection/analysis and procedures for

software modeling and reliability prediction, 61

I'he Air Force is currently AVS testing FORTRAN

10
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¢

programs on the IBM 360/370 and Assembly Code on the IBM 7090 written as
part of the Minuteman Programe.

l'he Army is investigating the problem of
verifying Safeguard Software at Huntsville, Alabama,

The Navy is investigating the software
verification problem in support of system software activities at NEL.

Projects employing Structured Programming and
Chief Programmer Teams and Top Down Programming include government
sponsored programs such as: Safeguard (PAR Program), AWACS/JOVIAL
Support, RTCC/Skylab Real Time Computing Complex); Systems 7, 370/ENS
( Energy Management System)y, NMCS and NIPS System 360 FFS (National
Intel ligence Processing System 360 Formatted File System).

3.11.3.2 MANAGEMENT INFORMATION SYSTEMS — ARPA is
sponsoring data management activities in conjunction with the
development of the CONSISTENT System at MIT. The data management system
base for this effort is JANUS, This DMS is founded on a set theoretic
approach to the problem of managing large files for the behavioral
scientist,

The Joint Technical Service Agency (JTSA) is
working with Honeywell in the area of DMS development for the WWMCCS
Honeywell 6000 computer,

ARPA is sponsoring work in the area of secure
DMS at RAND Corporation. This work is exploring issues of user data
base privacye. ARPA is also sponsoring work in the area of data
management systems at USC/ISI. This effort is examining the flexibility
and integration of several management information systems within the
context of a large organization.

SAC has initiated an effort, SAC On Line
Interactive Controller (SONIC), designed to meet their on line and
interactive user applications using the WWMCCS Honeywell 6070 computer

system,.

The Joint Technical Service Agency (JTSA) is
actively involved in the testing of WWMCCS and its associated software
packages.

DIA has sponsored research for the development
of a GCOS simulator written in Simscript and operational under IBM
Operating System 360,

ESD has an effort with Case Institute to model
the military security rejuirements within the Multics operating system,
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ESD is currently conducting a test and
evaluation of the performance characteristics of the Air Force Data
Services Center's Multics implementation.

Air Force Data Services Center is currently
developing a test plan to evaluate the DM-1 system with respect to
meeting their DMS reguirements,

The Air Force Design Center is currently
evaluating the transfer of the Air Force On Line Data System (AFOLDS)
from the Burroughs 3500 to the Honeywell 6000 computer.,

There areg a number of other ARPA sponsored
efforts in related areas such as; On-line Conferencing, Technological
Forecasting and DELPHI; FORUM-Institute For the Future, Information
Sciences Institute and UCLA.

J.11.3.3 SECURITY TECHNOLOGY - DIA has conducted studies
of security in the DIAOLS Systemy, which has exposed weaknesses but does
not provide positive direction for development of an open secure system.

NSA is investigating a number of computer
related security problems and is particularly involved in the
communication security problem.

. ARPA sponsors research in new computer
archi tecture for security and is funding teams that attempt to penetrate
existing systems.

J.11.,4 REQUIREMENTS:

In addition to the overall objectives indicated on the
overview chart, this TPO is responsive to the following requirements:

SOFTWARE TECHNOLOGY

REQUIREMENT ID TITLE TPO APP,
CCIP-85 AF CEC Info Processing/1980's Signif.
TN-ESD-24-71-110 Software Test Est, £ Control Signif.
TN-ESD-24-72-104 Software Verification Tech Signif,

MANAGEMENT INFORMATION SYSTEMS
CCIP-8S AF CEC Info Processing/1980's Signif.

TN—-ESD-24-69-02 Associative Proc. Tech € App Applic.
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. TN-ESD-24-69-06
TN—-ESD-24-71-15
TN-ESD-24~-71-111
TN—-ESD-24-72-17
PMD R-R3=020-(1)
PMD R-R—-2-105-(1)
RADC-TR-73-108
TN—-ESD-71-108
TN=-ESD-71-110

SECURITY TECHNOLOGY
CCIP-85

TN—-ESD—-24-72-17

‘ PMD-56

DLS 23-AUG-73

Struct. Large Data Bases for DM
Man-Computer Communication
Software Development—Network Tech.
Security/Multi-User Comp Sys

SET Intel Predict & Manage Sys
Improved Indication & Warning
Intell Functional Require

Comp Selection Simulator

Software Test Est £ Control

AF CEC Info Proces—-1980's

Security-Multiuser Comp Sys

AF Data Services—-Multics Imp
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Date: 23—-AUG-73 1649-EDT 2
From: CLEMENTS at BBN-TENEX 3
Re: SNDMSG, MAIL and MLFL 4
e | g 5
A number of people have complained about failings of using MAIL 6
instead of MLFL in TENEX's SNDMSG and MATLER. I have a version of 7
SNDMSG almost working which auses MLFL., However,y, it turns out that 8

o

the new FTP and MAIL protocols do not specify MLFL as even existing,

and in particular the CCN server doesn't accept MLFL. So I can't 10
immediately put the new version into service anyway. 11
Among the problems are: line editing done on telnet connection 12

. by MULTICS, TENEX server?s arbitrary limit of a few hundred
characters 13

on a line in its TELNET receiver (violated by users of the NIC who

never 14
seem to type carriage return), and loss of 15
information at end of line (linefeed vs cr-1lf). There may be others. 16
Suggestions on where to go in the near term would be appreciated. 17
I'd Like to avoid special case checking for hosts which don't 18
accept MLFL., Again the vagueness of FTP reply code numbers 19
has hurt: The User NETML is provoked by a 504 reply from MULTICS: 20

read the description of 504, CCN returns S00 to a MLFL request
instead 21

of 506. I feel frustrated. Any helpful suggestion will be
appreciated, 22

/Rcec (CLEMENTS@BEN) 23
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Date: 23-AUG-73 1649-EDT
From: CLEMENTS at BBN-TENEX

Re: SNDMSGy MAIL and MLFL

A number of people have complained about failings of using MAIL
instead of MLFL in TENEX's SNDMSG and MAILER. I have a version of
SNDMSG almost working which uses MLFL. However, it turns out that
the new FTP and MAIL protocols do not specify MLFL as even existing,
and in particular the CCN server doesn't accept MLFL. So I can't
immediately put the new version into service anyway.

Among the problems are: line editing done on telnet connection

by MULTICS, TENEX server's arbitrary limit of a few hundred
characters

on a Line in its TELNET receiver (violated by users of the NIC who
never

seem to type carriage return), and loss of

information at end of line (linefeed vs cr-1f). There may be others.
Suggestions on where to go in the near term would be appreciated.
I'd Like to avoid special case checking for hosts which don't

accept MLFL. Again the vagueness of FTP reply code numbers

has hurt: The User NETML is provoked by a 504 reply from MULTICS;

read the description of 304, CCN returns 500 to a MLFL reguest
instead

of 506. I feel frustrated., Any helpful suggestion will be
appreciated.

/Rce (CLEMENTS@BBN)
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Cost of Text Insertion with NTNLS

COST OF TEXT INSERTION WITH NTNLS 1

Susan 2

Let us get to the core of this guestion of cost of text insertion

with NTNLS. “
As I understand it, the problem has the following elements. 4
Marginal Text insertion Cost )

The marginal CPU time required to insert one character with NLS
{(local) is of the order of J msec under normal daytime Lload
average and under normal typing conditions. Sa

To insert one additional character ( the marginal cost) via the
ARPANET takes almost twice as much CPU timey, i.e.y roughly 6 msec. Sb

This compares to the lLocal marginal insertion time under very slow
typing conditions which is also around 6 msec per character, Sc

Thusy, a first conjecture: S5d

Cl : Transmission delays via the network seem to cause

‘ more page faulting which is responsible for the
higher marginal insertion cost,. 5dl1l
And a gquestion: Se
Q1 = Is there another cause, in addition to greater page

faulting, why more CPU time is reguired to insert
an additional character with NTLS as compared to

TNLS? S5el
Transmission Costs 6
A conjecture first, 6a

C2 : In full duplex, it takes two kilopackets to insert
1,000 characters with NITNLS via the ARPANET (one
per character and one for its echo). 6al

I understand that the transmission costs of the ARPANET are of the
order of 30 cents per kilopacket (although Doug told me that it
might be as high as $3). 6b

Q2 : What are the real transmission costs of the ARPANET? 6b1
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Cost of Text Insertion with NINLS

I Thus, the transmission cost for inserting 1,000 characters with
NTNLS might be 60 cents (and $3 if Doug is right).

Total Text Insertion Costs with NTNLS (1,000 characters)

(in dollars) NTLS NTNLS
CPU time «30 « 60
Transmission Costs - « 60

Andy, if Doug is right, it could cost as much as $3.60.

Action

Let us check the preceding conjectures and answer the questions I
have raised.

We can repeat all the measurements with half duplex instead of
full duplex settinge. What is the effect on the user?

Can we have anyone from the Network Measurement Group ( Lou

Nelson?) who could measure for us how many packets we actually

need to insert 1,000 characters via the NET under the different
' operating conditions we are considering?.

Can we estimate how much this would affect the cost of using NLS
via the network if we assume a utilization mix similar to the ARC
one (see Jacques' statistics about command utilization)?.

What conclusions can we draw?
WVhat recommendations can we make?

I feel these questions are important for both the "NLS Utility" and
Development, which would have to do something about it should the
resul ts prove to be very bad, Let us do this analysis.

18623
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copies of some rfc's

Marica -— special favor:
Could you sned copies of:

RFC 493 (NIC -- 153584 ),
RFC 285 (NIC -- 8271,)y and
RFC 553 (NIC —— 17810,)

to: E.H., Reitan, Jr.

Engineering Computer Services
ITT Gilfillan

7821 Orion Avenue, P.0O., Box 7713
Van Nuys, Calif 91409

??? -— thanks. ——dave

DHC
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14:34

18624




18624 Distribution
Marcia Lynn Keeneyy




DHC 23-AUG-73 14:34 18

ye
Lo
o

copies of some rfc's

(J18624) 23—-AUG-T73 14:34; Title: Author(s): David H.
Distribution: /MLK; Sub-Collections: NIC; Clerk: DHC:

Crocker/DHC;




JAKE 23-AUG-73 15:54
Reply to sndmsg concerning Resource Notebook scenarios

I. CONVERSATION WITH PICKENS

I called John Pickens on two occasions and left my number, but he
did not return my calls, On 8/22 I finally got in touch with him,
We discussed the project veing carried out at UCSB Computer
Systems Lab, Their approach is similar to ours in that they are
trying to help a user actually INTERACT with a program — not just
access it,

I explained that our mission is more formal than theirs, and that
we are attempting to DOCUMENT enough information to make resource
access and use easy for the user, and we are also trying to
provide follow—-up references and contacts so that a user can find
his way though the resources available,

A large part of what Pickens is attempting to do (which will be
useful to the Resource Notebook indirectly) is to point out to the
sites being investigated, areas in which the user has serious
interface problems., Ihe ultimate goal, as I understand it, is to
get either the whole network or the individual sites to clean up
areas tht confuse or confound the users, This could take the form
of program changes, documentation, fixing system problems, fixing
network problems, supplying reliable consultants, or whatever,

. 2. ACTION TAKEN

- Made above phone call

- Asked for copies of Minimans which will be sent

- Asked to be on distribution for future work

- Asked for user feedback on the Resource Notebooke. (Picken's
people are using it extensively.)

- Asked to share data colleted. (Pickens is more than willing to
share data collected with the NIC.)

3. RECOMMENDATIONS FOR FUTURE ACTION

- I believe we should call a meeting of Pickens, Jim Calvin, Mike
Kudlick, and myself (others?) to discuss the whole concept of
documenting programs and processors at the various sites, This
would be a tight working group to come up with a plan for
obtaining and storing program information, My feeling is that
such a system should be interactive and user oriented, &

should
more or less build itself and should not need major editing.
Also, it should provide the user with a tutorial program

scenario
if one is desired, The database input could be structured so
that prompts would be automatically supplied to anyone adding

da ta.

18625
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. This would help to keep the database consistent and would
supply
proper guery access headings automatically. Ja

- After such a plan is formulated we should submit it to Liaison
and ARPA personnel for approval and comment, 3b

- A revised version should then be sent out for general user

comment, Jde
- Finally, it should be implemented and widely advertised. 3d
The NIC role would be that of co-ordinator and we would use our
facilities to handle the data and keep up the momentum
(hopefully). The users themselves would supply the actual data
and send BUG messages back and forth to each other where problems
exist. The NIC would design the system that could handle the
information, provide editing and checking of the database, and
provide an offline index to the various programs for inclusion in
the hardcopy Resource Notebook,. Yearly we could ask for
contributionsy feedback, etc.y and implement changes where
warranted, de
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One Persons solution

I have recently returned from about a week and a half vacation that
really cleared my head as to the continuing frustration of using the
computer system here at ARC. After fighting the system for about
three weeks now I have come to the following conclusion. The system
is essentially unusable except for reading ones mail (both sndmsg and
journal). I worked very hard on the group allocation scheme in the
hope that it would regulate both the load and the working hours of
all here at ARC, but I guess this was just another of the continuing
steam of pipe dreams here at ARC, 1 am really very tired of having to
work wierd hours to get even the most mundain of tasks done(l dont
beleive I am alone in this regard). Therefore I will not use the
system from Sam to Spm until the problem is resolved, This does not
mean that I intend to work in the middle of the night. I fully
understand this makes it impossible for me to perform my job function
here at ARC. I will attempt to "do the best I can" but will only work
Moextra™ hours if I think is nessecary.
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Reply to sndmsgs

Boby, I checked with Jim White and as far as he can tell FTP works
fine on that file. One suggestion might be that you did not include
the whole file name (ucla-ccn.txt;1l rather than ucla-ccn). If this
is not the problem we would have to have a more specific diagnosis of
what went wrong before we could give you further help. As far as the
"file not found' message when accessing the Resource Notebook through
NIC/query I think what happened was one of the following: Ei ther you
did not type 'r[esource notebook ] CR (to access the right directory)
or you typed 's[how] ucla-ccn' instead of 'bf ring] ucla-cen?, The
bring command loads a file and the show commands accesses parts of a
file., If one of these was not the problemy, let me know, JAKE
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Suggestion re Calculator Format Option Treatment

Here are some suggested changes to the calculator format
treatment... from a calculator user..just to get them out for your
consideration, 1

The format changing interrogation mode slows me down at times.

I"11l admit that I would also like to keep the interrogate option,

but not have it be thrust upon me, I would rather be able to

change commas only, for instance, wiithout being dragged screaming

thru the rest of the options, If I had a lot of format changes,

then I would want to use the interrogate mode, la

I would like to be able to create and save special formats, so
that they become my personal default until T change them (other
than temporary session changes) to be a different set for defaul t, i1b

What's the chance of these things getting into the design soon?
Jim 1c
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REQUEST FOR LATEST NETWORK TOPOLOGY

23-AUG-73 18:03

ANY CHANCE GETTING

ALEX: THANKS FOR THE NOTE ON NETWORK CHANGES.,

NEW TOPOLOGY OF THE NET., SCHELONKA

HAS NOT YET REPSONDED TO A SIMILAR

TO SUPPLY A THING.

REQUEST AND ITHOUGHT YOU MAIGHT BE ABLE

THANKS, VINT
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ODET

I just got your message today - I was on vacation. 1If you still
need someone to try 0 D E T for you let me Know, 1
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JHB 24=AUG=T73 06137
Silent Connections to Host 2

This 2 pp document represents an attempt to deal with some ©Oof lne
proplems we have been having at RADC getting into Hosu 2.




JHB 24=AUG=T73 06:37
Silent Connections to Host 2

Due to a number of "silent connections" during the past week or so, I
contacted Mckenzie at BBN who had previously offered to help wWith any
seeming Net problems. The response is below indicating that the

problem is one with the host,

BBN Message
Date: 23-AUG=73 1028=LDT
From: NEIGUS at BBN-TENEX
Re: trouble with host 2
Alex McKenzie passed your message on to me. In the future 1i you
have problems of this nature you should contact me (Nancy Neligus)
or gripe to the NCC via the TIP news facility.

If you were able to get an open connection from your site to nhost
2,

even though you didn't get the tenex header, then the imps were

doing their job correctly, The problem sounds like a host
problem,

one that we have seen with sri pefore, They Were quite sick
yesterday.

Wwhen a host has trouble with their interface to the net (which 18
what often causes these "silent connections") there is little
we, at BBN, can do. Your best pet is to comlain to the host

and , if they don't give you any reasonable answers, then come 10
Us.

Just in case this problem is larger than we think, I need sSome
more information from you, Did the trouble Jjust occur yesterday

morning, or has it been going on for a while? How long? Dia
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it clear up yesterday, today? What exactly were the symptoms

you experienced?

If you stil need help, contact me again with the details. Nancy
Neigus

Response to Neigus

The problem has occurred at random times over the past several
months, It has not been of any magnitude, and has cleared itself
uUp, until this week.

The symptoms are a LOGGER, T R OPEN, and then nothing. NO
characters will get a2 response from the host, and there 1is no
Tenex header. The only alternative is to close the connecticn anad
try again. There is usually some success after several tries,
although I have not been able t0 get through at all on occalsions.

This seems to be related to the problem of lost connections as
well, which usually leave hung jobs at SRl. The recent rash of
these necessitated taking down Tenex to release tne jobs. The
jobs could not be attached to mainly because they were not
detached.

puring the intermittant incidence of these proplemns, there was no

indication of any hardware =- software difficulty, except for some
thunderstorms out west == these accounted for only a few days, 1

hope this helps, Jim Bair
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We Don't Need your Help with the Printer, Thanks
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DVN 24L=AUG=T73 08:34

We Don't Need your Help with the Printer, Thanks

@ ror the noment BEN believes the printer problem Was in the tip and

they are working on it, so we don't need you help. Thanks anyway. 1
Wwill let you know if the problem bounces back to our court,
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Errata in 17511

In (jjournal,l751l,k4a) I erroneously identified George Lucas as
"George Wilson. and in <jjournal,17511,16> I erroneously identified
Joe Passafiume as Joe Levin.

My appologies to all concerned.

186633
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INWG & X3837

Unfortunately neither myself nor anyone else from NBS will be able to
attend the INWG meeting in Sussex., However, I want to re-emphasize
our serious interest in this group. We will have people in 3
attendance at the Hawaii meeting and hopefully the Stockholm meeting
also, Thank ycu for the documentation which came from the NIC.

Also, X3837 of which I am a member is interested in liasing with your
group, I will be chairman of the ad hoc task group of X3S37
concerned with packet switching. I hope many of the American members
of INWG will help out on this project, Marc Kaufman who was at the
X3S37 meeting can tell you more,

l863L
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. AAM 22=AUG=T73 15:19 18616
Scheduled Network Changes and IMP Downs
Location: (MJOURNAL, 18618, 1:w)
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@ uy) 1

L la
isc confessions lal
1l LD
lab acivity report due lbl
isf confessions lbe
; 16 icC
’ program/tpo dry run for 1is lcl
; 18 1ld
; lab activity report due 1dl
isi confessions ld2
20 le
RADC history inputs due lel
’ r & vt selection of the montn le2
25 1lf
; lab activity report due 1£f1
l 26 e
program/tpo pitch 1gl
27 lh |
newsbrief ihl I
31 180
(June) 12 I
| 16 2a i
' back to work = fulltime 2al |
; 21 2
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confessions

topics; ids, printers,akw,directories,akw
evaluation,training

mac on leave for tWwo weeks

roc on tdy for one week

program meeting isi =~ discussion of line items

program meeting isc = as above

program meeting

out of hospital

(April)

e

Je

10,

11,

12,

meeting on Lab Director's funds = 1400 in Conf room la

Mustang rewvurned from repairs at stockholm

pinto delivered =~ finally

Jim home from hospital in temporary backbrace.
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. ed totals his volvo = no apparent injuries. we hope
21,
ruptured appendix =-sick,sick,sic
(March)
L8
DLS dry run for the SAB Pitch 1030, if system 15 up.
12,
meeting on Lab Director's FunsliO00 in Conf Room la
13,
Scientific Advisory Board visit,
1k,
SAB visit and pitch.
15,
. confessions isi
20,
ieee meeting and demonstration of AHI
28,
Meeting with dls in AM = Subject = Manpower Accounting
meeting not held due to conflict with Col daielian visit

1000 am Demo in Facility by Ossman on the Beehive and the Super
Bee Terminals.

col.daniellian visit
29.
col,daniellian visit

Briefing by Col Daniellian on results of br700 evaluation in
Airlift function,
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CONCEPT OF THE KNOWLEDGE WORKSHOP
TWO WAYS IN WHICH AUGMENTED KNOWLEDGE WORKSHOPS ARE
EVOLVING

INTRODUCTION

NATURAL EVOLUTION BY SCATTERED NUCLEI EXPANDING TOWARD A
COMMON "KNOWLEDGE WORKSHOP" DOMAIN

CONSIDERING THE CORE KNOWLEDGE WORKSHOP AS A SYSTEM
DOMAIN IN ITS OWN RIGHT
BASIC ASSUMPTIONS ABOUT AUGMENTED KNOWLEDGE WORKSHOPS
EMBEDDED IN A COMPUTER NETWORK
. COORDINATED SET OF USER INTERFACE PRINCIPLES
GRADES OF USER PROFICIENCY

EASE OF COMMUNICATION BETWEEN, AND ADDITION OF, WORKSHOP
DOMAINS

USER PROGRAMMING CAPABILITY

AVAILABILITY OF PEOPLE SUPPORT SERVICES

COST DECREASING, CAPABILITIES INCREASING

RANGE OF WORKSTATIONS AND SYMBOL REPRESENTATIONS
CAREFUL DEVELOPMENT OF METHODOLOGY

CHANGED ROLES AND ORGANIZATIONAL STRUCTURE

SELECTED DESCRIPTION OF AUGMENTED WORKSHOP CAPABILITIES

INTRODUCTION
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GENERAL PHYSICAL ENVIRONMENT
STUDYING ONLINE DOGUMENTS
INTRODUCTION
VIEW SPECIFICATIONS
MOVING IN INFORMATION SPACE
MULTIPLE WINDOWS
COLLABORATIVE DIALOGUE AND TELECONFERENCING
INTRODUCTION
TELECONFERENCING SUPPORT
RECORDED DIALOGUE SUPPORT
INTRODUQTION
DOCUMENT OR MESSAGE SUBMISSION
DOCUMENT DISTRIBUTION
DOCUMENT ACCESS
SOFTWARE ENGINEERING AUGMENTATION SYSTEM
INTRODUCTION .
DESIGN AND REVIEW COLLABORATION
USE OF HIGHER LEVEL SYSTEM PROGRAMMING LANGUAGES
SYSTEM DOCUMENTATION AND SOURCE=CODE CREATION
DEBUGGING

MEASUREMENT AND ANALYSIS
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PLANS FOR A WORKSHOP UTILITY SERVIOQE

MOTIVATION

CHARACTERISTICS OF THE PLANNED SERVICE

GENERAL DESCRIPTION OF SOME WORKSHOP UTILITY SUBSYSTEMS
INTRODUCTION
DOCUMENT DEVELOPMENT, PRODUCTION, AND CONTROL
COLLABORATIVE DIALOGUE AND TELECONFERENCING
MEETINGS AND CONFERENCES
MANAGEMENT AND ORGANIZATION

. HANDBOOK DEVELOPMENT

RESEARCH INTELLIGENCE
COMPUTER=BASED INSTRUCTION
SOFTWARE ENGINEERING AUGMENTATION

KNOWLEDGE WORKSHOP ANALYSIS
CONCLUSION == THE NEED FOR LONG=-TERM COMMITMENT
ACKNOWLEDGEMENTS

REFERENCES
BY OTHER PEOPLE, WITH SUPPORTIVE CONTENT

BY OTHER PEOPLE, WITH SUBSTANTIVE DESCRIPTION OF ARC
DEVELOPMENTS
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