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FOREWORD

This report covers the actions that have transpired during the fifth
year of Project ABACUS, the Army's program for the development of a
prototype Computerized Training System. It includes a narrative
summary, key documents, and amplifying annexes.

e T e 2

As a historical document, it will be utilized in preparation of the
. final project report. It is also meant to provide the current reader
i with an understanding of the progress to date of Project ABACUS, its
> present position, and what actions are anticipated to be completed in
' the near future.

g OBERT c. FOSTERi ':‘

TC SigC
Program Director, Project ABACUS

>
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I. INTRODUCTION

The mission of Project ABACUS is to design, develop, test and evaluate
a 128-terminal Computerized Training System (CTS), utilizing the multi-
minicomputer concept. At the conclusion of 5 years, the project is

in the test and evaluation phase.

II. BACKGROUND

The events leading to the implementation of the CTS project and the
progress through the first 4 years are documented in annual status
reports and are listed at Annex J. The Product Manager Charter and
DA Management Plan were reviewed as required on the project's anniver-
sary date, 1 August 1976. There were no changes made to either
document. ‘

A new Memorandum of Understanding (MOU) between the Commander, US Army
Training Support Center (ATSC) and the Commandant, US Army Signal
School (USASIGS) was negotiated and signed by both parties on 17 May
1977 and 23 May 1977, respectively. A copy of the MOU is at Annex A.

III. PERSONNEL AND ORGANIZATION

There has been a reorganizétion of the Communicative Technology
Directorate (CTD), Ft Eustis, Virginia, into two divisions; the

Media Applications Division and the Systems Design Division. The Test
Branch is an element of the Systems Design Division. Mr. Donald
Kimberlin was transferred to the CID as the Chief, Media Applications
Division effective June 1977. LTC Robert Foster remained as Program
Director, Project ABACUS and assumed the duties of Chief, Test Branch
on the transfer of Mr. Kimberlin. The present organizational relation-
ships are i1llustrated at Annex B.

et
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The staffing of the Test Branch at Fort Gordon, Georgia consists of six .}}{Q
military and three civilians. One of the civilians will be transferred O
to the Media Applications Division at Ft Eustis, Virginia in August L
1977. During the past year, as vacancies occurred thru normal attrition,
the spaces in the Test Branch have been transferred to ATSC, Ft Eustis,

Virginia. This has been consistent with the decreasing workload as the ’ - 4
project nears completion. A roster of personnel is at Amnex C. The
organizational relationship between USASIGS and Project ABACUS is at el
Annex D. SRS
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Iv. COMPUTER SYSTEM

A. Summary of Procurement. The following is a summary of the
major procurement actions that have been initiated or completed during
the fifth year of the project. A summary of major procurement actions
thru the first 4 years i3z at Annex E.

1. October 1976 - System passed the Phase III Acceptance
Test and was accepted bv the Government.

2. May 1977 - Maintenance contracts were negotiated.

3. May 1977 - Modification to RSX-11l ordered to provide
real time operational capability.

B. Status.

1. The Human Resources Research Organization (HumRRO) was
placed under contract to conduct the acceptance testing of the system
for the Government. A three phase acceptance test was prepared for
the system and executed. Phase 1II was successfully run during the
period 19-30 July 1976 after two previous failures. The contractor,
GTE~-Sylvania, resolved several shortcomings, problems, and discrepancies
to the satisfaction of the Contracting Officer's Technical Representative
(COTR), LTC Robert Foster. After the delivery and acceptance of the
final reports from GTE-Sylvania and HumRRO, the system was accepted
for the Government on 22 October 1976. These reports are listed at
Annex J.

2. The system maintenance contract with GTE-Sylvania was
scheduled to expire 31 December 1976. The delays in processing new
maintenance contracts resulted in extensions of the existing contract
until May 1977. New contracts were awarded effective 1 May 1977.
These contracts cover the period May 1977 to September 1979. The
Government has two 1 year renewal options beginning 1 October 1977.
Two companies were awarded the maintenance contracts. Engineering
Services Corporation, San Diego, California was awarded the contract
to maintain the central processors and peripheral equipment.
International Computer Equipment, Incorporated, Atlanta, Georgia won
the contract to maintain the terminals, terminal interface equipment,
and video transmission amplifiers.

V. COURSE DEVELOPMENT

A. Current Status. Course development has continued to progress
at an uneven pace. The courses were scheduled for implementation




relative to svstem acceptance (D—day}.1 The DD Torm 250 accenting the
system for the Covernment wae signed by the Contracting Officer’'s
Technical Representative on 22 QOctober 1976, The implementaticn nf
the courses is as follows:

Preogrammed
Course Implementation* Implementation**
31E20 D+90 (29 Jan 77) 10 Jan 77/5 Jul 77
35120 ™150 (30 Mar 77 11 Apr 77/1 Oct 77
3120 D180 (29 Apor 77) 11 Jul 77/1 No» 77

d as D-dav

* 1 November 1974 «s3tablish
tion/Full implementation

**Initial implementati

1 =
ion/Ful

The renronrammed implementatior datnas were estrhlichsad in reply to -
message *o Commandant., 3ASTGS from the Ceommander, ATIC. A co

this correspondence is ar Annex F.

R. Problems Encountered.

1. The significant factor affecting the progress of the 31520
MOS course bhas been the re-allocation of personnel available for course
development. The two instructional programmers provided to the USASICT
by the Test Branch, ATSC were transferred frem ATSC. One instructicra®
programmer wAas transferred by Department of the Army orders in December
1976 to duty as a drill sergeant, and the other, a civilian, accepted
a position within USASICS in April 1977. It was determined that the
advanced state of rourseware nreparation made it dimrractical te
remisitian repls ~ement nevsonnai. Tnitiallw, USASIGS desipgnated
five individuale »er MNS as irmstructiconal pr-aeramers for course
development. Dur-'ng the period of this repnrt, three instructional
programmers were assigned, and on occasions as annexes were implementer
and student load ‘ncreased. onlv ope remained fFull time in ccurss
development.

2. The 53120 M0OS course develorment effecrt has had ~nlv twe
instructional procrammerse assigned f~» *he nget vear. For ccveval
months a Te<t Branch inctructinnal ~rogrammes wae chiftad fram the
31E2C vourse teo aucment the 35100 doveiormant ¢ £8aps

| SR

1. Tie Y2 MG shanrar has cgernrislle maintained 4 tull ceTejemenr

of course Adevelopmens nevsonnel, frur, for the nast vear The To

¢
.

-
B o

Branch. ATSC has kept the same personnel, cne military and one
civilian, assigned sinre late 1974. However, the civilian from the

Inpourth Year Status Report, Computerized Training Svstem. Proiect
ABACUS," 1 Aug 76, p.4.
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Test Branch is scheduled for transfer to ATSC, Fort Eustis, VA in
August and will not be replaced. There have been a number of changes
in the Program of Instruction (POI). An approved POI was finally
implemented in July 1977. This instability has caused a significant
amount of rewriting and reprogramming.

VI. SYSTEMS AND APPLICATIONS PROGRAMMING

Current Status. The systems and applications programming
effort is completed with the exception of two programs. These are
the question and test analysis runs. Just prior to completion of
these two programs, a major file restructuring was required to
accommodate the large amount of data being generated. These two
programs are being entered into the system and are scheduled to be
operational by the end of August 1977. The continuing programming
effort for Project ABACUS will be to prepare final documentation and
continue program maintenance. The USASIGS hired a civilian in June
and assigned him to application programming for the C.S preparatory
to the USASIGS takeover of the system after the evaluation.

VII. PROJECT EVALUATION

A. Final Evaluation Report. A contract to perform the final
evaluation of the prototype CTS and to provide guidance to training
directors on the subject of training, technical and cost effective-
ness and associated benefits in support of self-paced training courses
and management of instruction was awarded HumRRO, 27 July 1977.

HumRRO will coordinate the evaluation with Test Branch personnel. The
milestone chart is at Annex G. The final report is scheduled for
delivery the end of May 1978,

B. The Computer Systems Support and Evaluation Agency conducted
a hardware technical evaluation of the ABACUS system using system
monitors. The report of this evaluation is at Annex H.

C. Course Implementation.

1. The Field Radio repair Course, MOS 31E20, implemented the IR
CTS in January 1977. Implementation began in the last training annex i I
of the course and has progressed satisfactory toward the front end of 1
the course. One shift operation of the entire course commenced in
July 1977. Second shift operation is scheduled for August 1977. S
The course is operating in the Computer Managed Instructional (CMI) S
mode. This is a hard-skill course using the functional hands-on -
training concept; therefore, very little Computer Assisted Instruction !
(CAI) is used. However, there is extensive on-line testing.

.
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a. The current POI was implemented August 1976, using
self-pacing as the method of instruction. 1In January 1977, the CTS
was implemented, using the computer as a CMI tool. Less than 10% »
CAI is utilized in this course. In April 1977, a major change to the
POI occurred when training on the AN/GRC-46 was implemented.

b. Data collection for comparative purposes is very
difficult in this c~'rse due to its dynamic status.

T e e
. P
8. . * .
. a L]
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2. The Teletypewriter Equipment Repair Course (MOS 31J20)
implemented a new POI 8 August 1977 with seven students. POI time
within the course was changed to accommodate additional equipment
training. CTS is scheduled to be implemented in August 1977, with the
entire course scheduled to be using CTS in November 1977. -
]

3. The Avionics Communication Equipment Repair Course
(MOS 35L20) implemented a new POI April 1977. This POI resulted
in extensive changes to the internal makeup of the course, due to the
addition and deletion of equipments. It is anticipated that by
September 1977 approximately 507 of the course will be on-line with -
the entire course scheduled to be in operation by October 1977. »
Validation of CTS is progressing satisfactory, and a few students o
have completed the course using CTS in a CMI mode,

D. Data Collection Status.

1. The Field Radio Repair Course (MOS 31E20) POI implemented »
in August 1977 resulted in a number of changes between the old and new
POI. This invalidates a significant amount of baseline data that could
have been used for a comparative evaluation.

a. Data was collected during the period September 1976 -
thru December 1976 on the students undergoing self-paced training. )
A total of 59 samples were collected on Electronics (EL% and General L
Technical (GT) aptitutde scores and progression indices® of each task,

b. During the period January-March 1977, 85 samples
were collected on CTS8 training. It must be emphasized that CTS was
implemented in January, and this data could easily change as more 4
instructors and course people become more effective in using the
computer as a media. Tasks 1, 2, and 3 were still using self-pacing
when this data was collected. A comparison of data collected
September 1976-March 1977 (self-paced training) and data collected
January-March 1977 (part self-paced and new CTS training) is at

3 A L
. ol

Annex I.

2Progression indices - A score of 1.00 indicates completion of that E?

training in the allocated time. A score of .80 indicates completion e

in 80% of the allocated time. A
.'.
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2. Yo task comnarative data is available on the Tele-
typewriter Equipment Rennir Cource (MOS 31J20). Data collection,
for comparative purvoses, commenced with the implementation of the
new POI, 8 August 1977.

3. Comparative data is incomplete on the Avionics
Communication Ecuiproni Remair Course (35L20).

E. Opinion Questionnaires.

1. The felinwing oninicon Aquestionnaires have been
administered:

a. aplf-paced instruction. '3
b. Instructer snrvey, self-paced instruction. f}g;il
2. Staff and facultv survey, self-paced instruction. »f-;Eﬂ
d. Instructional orogrammer survey, CTS. ’
e. Course materials development survey, CTS. : é
2. Opiniun guesticnnaires to be administered are as follows: ‘ }_
a. Stvdent attitude guestionnaire, CTS. L
b Tnarro tor eurvey, CTS.
C.o B3FaTT and facelty ayrvey, CTS.
d.  Instructional materials survev, CTS. * .
e. peravionst repeorrts survey, CTS.
£, Prapcuree allocariag aurvey, CT5.
g. in=troctional process survev, TS, ®
b,  Revicod ang gaoternate training materials survev, CTS. ﬁij.if
o T i time e F atqdent reecerds qurvey . CTS,
P T nas et arveyw . (TS ®
AR F AL E E B
e o e et anrvey, TS, ‘ -




Report on the Performconce Mezsurement arnd Analysis
of the
Project ABACUS
Digital Equipment Ccrporatiocn PCF 1)/35

Cormputerized Training Systernm

By The
U.S. Army Computer Systems Support and Evaluation Agency

Washingten, DC 20310

GERALD B. DARGLECE
Computer Specialist
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ANNEX H

DEPARTMENT OF THE ARMY
U.S. ARMY COMPUTER SYSTEMS SUFPORT AND CVALUATION AGENCY
WASHINGTON, D.C. 20310

SURJECT: Fenort on the Performance Measurement and Aralveis ¢f Prejoct
ABACUS
Comrander
U8 Arry Training Suprort Center S
Ft, Fustis, VA 23604 i - 3
§
.
1. Reference ltr, ATING-TA-TS, 17 Jan 77, subij: Verformance ezaures-nl L .
and Analysis for Project ALACUS Cemputer Systen. > 3
- ,“
2. Incloscd is the report on the Perforrance Measurement and Analini< cof IR

Project ALACUS. USACSSFA is pleased to have provided assistance to the
US Arwy Training Support Center and will continue to be available for
assistance to your command. However, since this Asency's Perfermance
Yeasurerment and Analvsis resources are in short supply and in rreat demand,
it is requested that any future recuirements for assistance be regrested
feur to «ix ronthe in advance,

ron TeY COIZIANDER:
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DEPARTMENT OF THE ARMY
HEADQUARTERS UNITED STATES ARMY SIGNAL SCHOOL
FORT GORDON, GEORGIA 30903

N REPLY REFER TO

ATSH-DS-DS 8 JuL 977

SUBJECT: Project ABACUS Evaluation

Director

USA Training Suprort 'enter
ATTN: ATTSC-CT

Fort Bustis, Virginia 23604

1. Reference message 0120447 Jun 77, Subject: Project ABACUS Evaluation,
which requested information relative to evaluation of Project ABACUS,

2. Anticipated conversion dates are as follows:

a, ‘Teletype Equipment Repair (31J) is scheduled to begin implementa-
tion with a new program of instruction on 11 July 1977 with total imple-~
mentation by 1 iiovember 1977.

b. Avionics Communication Equipment Repair Course (35L) began imple-
mentation in April 1977 with total implementation scheduled for 1 October
1977.

3. The approxinate number of ctudents that will complete the 31J and 35L
Courses prior to 16 December 1977 are:

a. Teletype Repair (31J) - 117
b. Avionics Equiprent Repair (35L) - &7

4. Recomiend that Annexes E and K (9L hours) from the Teletype Repair

Course and Anneres F and K (202 hours) from the Avionics Eouipment Repair
Course be considered for evaluation. These annexes represent lesson mat-
erial wnich is clesers to completlion of student validation end will provide
the most agata for ovaluntion.

FOR Il COMIANDAJT:

Ceptain, Infantry
Aajutant

F-3
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ANNEX F

1 ra 7iRete2g5 -7 PR umT
Lo o/20 T~
CDLUSATY s:}r'rm:l" ﬁr m:;gzg VA [/ATTSC-CT//
CCVDT USASIGSCH FT GORDOY GA //AT3N=m/rC!)
INV0:  CDRUSATNGSPTCTR FT GORMMN GA /J/ATTSC~-CT=-SDT//
NICLAS
SUAJTLTe  Pretrct ATACUS Evaluation

A. Visit 2-4 May 77 LiC Ceravana, ATSC to USASIGS

1. Durine ref visit it was discussed that the f£inal evaluation report
on Proiect ABACUS rhould be completed by April 1970. Indications sre
thot this is a realistic target date and plrnning continues to meet
that date. Accordingly it will be necessary to terminate data col-
lectica {rou the three USASIGS courses now implerented on the Project
ADACUS commuter s-jsteu NLT 15 December 1977.

2. Using 16 Decewder 1977 a3 the data collection termination date
it 1n ronuested that the following information be provided this

[Te XAl
atasd

offire 5 July 1377 so as to facilitate planning:

c. Anticipatcd conversion dates for the Avionica Comm'mication
Ceouipiaut tepalr Course, MOS 35L20 and the Teletype Equipmeat

tenair Course, 235 31320,

AT G, ey, Lo, T, Dir, €19
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ANNEX E

LIST OF MAJOR

PROCUREMENTS
1. April 1973 - Request for a Proposal was issued to industry.
2. December 1973 - GTE-Sylvania, Inc., was awarded the contract.

3. April 1974 - Initial computer system was delivered to the Office
of the Product Manager.

4. July 1974 - Initial 32-terminal display controller was delivered
to the US Army Signal School (USASIGS).

5. May 1975 - Full, six processor multiminicomputer system was
delivered and installed, including sixteen terminals. One hundred
and twelve terminals were placed in local storage.

6. June 1975 - Communications study was completed.

7. July 1975 - Communication and cabling contract negotiations
were conducted.

8. July 1975 - FY76 maintenance of CTS contract negotiations were
conducted.

9. February 1976 - Alphanumeric system terminal was purchased.

10. February 1976 - Communications installation completed and full
128-terminal system installed.

11. February 1976 - Operating system RSX-11D, version 6B, was
purchased.

12. June 1976 - FY7T and FY77 maintenance contract negotiations
were conducted.

13. June 1976 - Maintenance spares for the Project ABACUS System
were purchased.
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ANNEX C

PERSONNEL ROSTER - PROJECT ABACUS

Rank/ Duty Dates N
Name Grade |Job Title [T Aug 76 1 Jan /6 31 Jar /o e
’
A
FOSTER, ROBFRT G.  |ITC Prog Dir L 1
KIMBERLIN, DONALD A.|GR-13 Ichief, ! b
Test Rranch l » ; i -
1 M ' ""_.
WICKERT, DAVID A. 2LT ADP Off 1 L f |4
' ;| s P
MUSSELWHITE,HARRY A.|GS-12 |Ed Spec i [ 1 e
ALTMAN, BRYAN D. 65-11 |Ed Spec [ J -’- -
] ) t ORI
LAMB, JANET M. GS-11 |Ed Spec l L { j . AR
BROWN, DONALD L. SFC Instr Prog | o
DIXON, JOHN W. JR. |SFC Instr Prog y y
E ] .-‘;'
HOOKER, BERNARD L. |SFC Instr Prog i i d
i ' R T I T
STOTTS, JAMES D. SSG  |Admin NCO | | J f L
' ; ; r Pl
DUNCAN, WILLIAM L. |SP5 Programmer [ | i J 1 l i
HUTSKO, GARRETT L. SP5 Programmer l !' ! l -
. ! : .
MALCOLM, VARA G. SPS Programmer | : i ' { .
‘ [ { .
MASHEY, JOEL A. SP4 Programmer j i )
i ' ‘ b - .
ZARSKY, DAVID J. SP4 Programmer | l 1 I h | R
JANTZEN, RATLI A. |GS-4  |Clerk I le D
LANE, JUDY Gs-4  |Clerk 1 1
.:',.:\
.:_\:_\
]
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GO Accop Bl orespongihility for the sveterm catablishod al Fert

Sorden at the o e Ton G tiee operational fest ant evaluaticou for use -
in accordance with TPADCE regulations in offect ot thar time.
(%) FProvide for suster maintenance boginning 1 ooy 77,
oo UTHER
a. Fundipp:
(1Y Cdr, ATSC, is responsible for propramming and funading FY?7 as
jertaies to hardearessoftware acquisitions and associated contract change
crders and svstem maintenance. :
(2) 7The Commandant, USASIGS, will previde rY77 OMA funds (or normral
operating supplies, computer consumables, magnetic tapes, discs, and disc
packs.
(3) The Commandant, USASIGS, will fund for maintenance of the system
compencing 1 Oct 77 (FY78).
b. Responsibilities for items not spcecifically covered in this v
Mtnornndumlof Understanding will be resnlved by mutual coordination. e
c. This Memorandum of Understanding is in effect until the conclusion {
of the opcrational test and evaluation, or when major progran changes are o
made by highor headquarters. ;"
d. This Memorandum ot Understanding is effective on the date of S
~ signing by the Cdr, ATSC, and the Commandant, USASIGS \ R
/ M 7 /)Mﬂnu- )
) / '-’ e
PAUL F. PEARSON, HARLES R. MYER, )/ o
Commander, ATSC Commandant, USAStuS "
7 M - g
Date ,}_ -a ‘l /(i 77 Datc23 L‘)"-i77
' ]
N
u;\j
A-3 2
L [ ]  J ° ® ® ® ] ® ] ° ® o L J L ]
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the operational test and evaluation will be coordinated with the
Commandant, USASIGS. The final docliment shall include Commandant,
USASIGS, concurrence/comments.

(2) Prepare appropriate program and planning documents as required
by and for submission to higher headquarters.

(3) Collect data from the three courses participating in the opera-
tional test and evaluation of Project ABACUS.

P NXAY

WAy A

(4) Advise the Commandant, USASIGS, of the ﬁrogress and status of A
the operational test and evalvation, as required. i

éj (5) Provide the computer systems engineer and software maintenance t'i:'

until the system is accepted by USASIGS. 35ﬁlj
ii (6) Provide system hardware maintenance through 30 Sep 77. t;?ghi
- (7) Maintain a field office at the USASIGS, Fort Gordon, Georgia, !“s

until the operational test and evaluation of Project ABACUS is completed.
Thic office is designated within the ATSC as the Test Branch, Systems
Design Division, Communicative Technology Directorate (CTD), Fort Gordon,
Georgia'.

b. The Commandant, USASIGS, will

(1) Provide appropriate facilities for Project ABACUS in accordance
with requirements established by the Cdr, ATSC.

(2) Operate the system hardware/software during the operational
test and evaluation phase. )

(3) Plan, program and budget additional system capacity not required
by the operational test and evaluation. Any additional use of the systen
in this manner will be jointly concurred in.

(4) Provide the supervision and staff required to maintain the
developed course material.

(5) Prepare, conduct and administer the Program of Instruction (POI)
for the operational test and evaluation.

(6) Provide working space for personnel assigned to the Test Branch,
ATSC, Fort Gordon, Georgia, and coordinate normal administrative support
for personnel, to include records, finance and accounting, training and MRS
personnel actions. _ . SRR

RSP RRRAY |




ANNEX A

MEMORANDUM OF UNDERSTANDING
(]

. BETWEEN
Commander Commandant
US Army Training Support Center US Army Signal Schocl
Fort Eustis, Virginia Fort Gordon, Georgia

1. TINTRODUCTION

a. References:

(1) VUSASICS Reg 10-2, Organization, Mission and Functions, July 1973.

(2) Prototype Computerized Training System llanagement Plan (as
revised 13 Nov 73). .

(3) Product Manager Charter, Prototype Computerized Training System
(as revised 5 Nov 73).

(4) Letter, ATSN-CTS, USASCS, 29 Nov 73, Designation of Courses
for Prototype Computerized Training System (CTS), with 1lst Ind, ATTS-ITZ,
TRADOC, ,11 Dec 73.

b. 1In accordance with cited references, this Memorandum of Under-
standing (}OU) delineates responsibilities, command and control channels,
and procedures to be followed in the operational test and evaluvation, to
include final report, of a Prototype Computerized Training System (Prcject
AEACUS) by the US Army Training Support Center (ATSC), Fort Fustis,
Virginia, and the US Army Signal Schoocl (USASIGS), Fert Gordon, Georgia.

2. GENERAL RESPONSIBILITIES

a. The Commandant, USASIGS, reference la(l), is responsible for
preparing, cconducting, administering, and maintainine the three courses,
reference Ja(4), during the operational test and evaluation phase of
Project ARACUS.

b. C&r, ATSC, is responsible for the design, hardware/software
development and maintenance, system control and data collection during
the operational test and evaluation phase of Froject ARACUS.

3. DETAILED RESPONSIBILITIES

a. The Cdr, ATSC, will

(1) Conduct the operational test and evaluation of Project ABACUS
and prepare the required evaluation reports. Dosuments applicable to

T )
Lt e e
. .‘
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3. Baced cn current implementation schedules aprd tho
established cutcff date (16 Dacember 1977) for data collectic~, onlvw
the 31E20 course will be evaluated in its entirety. Seiectlad annexes
from the 31J20 and 35L20 will be evaluated.

VIII. RELATED PROJECTS

A. Computer Managed Instruction Project (CMI). A Concept
Evaluation Program (CEP) study has been approved to evaluate the use
of optical scanners as an input media to computers to manage the
conduct of training for self-paced courses. The test proponent for
this CEP is ATSC and USASIGS is the test organization.

A B. Computer Application to Training and Simulation (COMTRAINS).
- A command study has been prepared to evaluate the Proiect ABACUS
computer svstem. The objective of this study is to assess the hard-
ware and software resources, the system configuration, and recormend
an optimum use of the available resources for CMI applications in
resident and nonresident training programs. The pronosals by the
respondents to a Request for Proposal (RFP) are being evaluated.

Foy
e

IX. CONCLUSION

LR UL V,'Trv
’ '-.-l.,x : .v.

This has been the vear that saw the culmination of a 5 year effort

to field a prototype computerized training system using the multi-
minicomputer concept. The acceptance of the system for the Government
put the project into its last phase, evaluation. As the USASIGS puts
each course on the svstem, data is being collected and collated for

the final renort. The time lapse since the acceptance of the =svstem

and USASIGS implemantation of the courses will permit the evaluation

of the entire 31E{) cource, but only selected annexes of the 31J20

and 35L20 courses. Regardless, there is a high degree of confidence
that enough data will be available to make a valid evaluation cf the
computerized training system. The system evaluation by the CSSEA
verified that there is ample capacity in the svstem for further training
applications. This computer resource provides the USASIGS the onportunity
not only to further automate training but to conduct projects to

- explore new training uses of the system and thereby become the Armv's

- center of excellence for automated training systems.
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Management Summary

1. This report dzcuments the Perfcrmance Meazurcmesnt and Analysis (PMA)
of the Prcject MDACUS Computerized Training Svstem located at Ft. Ccordon,
Georgia. :

Z. The purpeee of rhe FMA was to provide Project ARATT pers. ~ral wvirk
informaticn on systewm resource utilization,

3. The Project ARACLS Corputerized Training Systern is connrised ¢f siw
Digital Feuiprent Corporeticr. PDP 11/35 wminicerputers. The syzterm is
exvected to support four hundred students,

4. The on-site mezsurement ard analvsis phase was performed 1-17 March 15677, )
The PMA revealed that:

T/ charnnels have 94.42% vnused (rpoactur, vl the

a. Th igh ed
1z rave 80.12% unuced capacity.

e h spel
“ow speed 1/0 channe

-
b. The Data Pase Controller (PU has approximarcly J0Y urv-co capacity. )

. \ - - - - L - .
C. 1ne systen, as designe¢ ans COonIlpured, .& uo. Gk ddizee.

d. OCnly one of the fcur DIVA cdisk drives on the Data Fzse Centroller a
is required zo held all of the lasson mzterial for threw courses to be S
inctailed on the svetem. ) .

o

-, Tronsfer of three of the DIVA dish drives from ihie D
to the Swstem Controller would impreve imstructer pregramer produ
by an estimated 307, .

*4 Taee Controller
4 t

.

1V Y

18]
[oF

f. The increased instructer programer nroductivitr wculd he wasted
=23 additicnal courses are irstalled on the systenm or extarcive revisions
.uaent course material are planned.

, . The trancfer of the three DIVA disk drives 1o the Sysztom Ccntroller
»~:17 =pzuire the purchase of a DIVA DC-234 disk contr:iler,

~

T e smyretase T oa DIVA disk controiler and tracsior e e rtowce O
DT 0 '~ ves to the Date Base Controller would veo. it "0 5 Wioleng :
Eguipmenz Corporaricn {DEC) dirk controlier and 3 dise drives o tuniisg
surplus. If an Army installation requireéd and couid reutilize rhis equap-
nent, then the total transacticon would actually result in a saving to the
Atrmy of 518,600,




5. It is recormended that:
a. The svysten, as desipned and configured, should nct te proliferc- ..

b. The purchase of the DTIVA disk eeontroller be approved only
is a deronstrated nced and arn Arcv installaticn guaranteed to reut
the surpiused PEC equinment. Otherwise the three DIVZA dish drives ot -7
bYe declared surplus.

AARa e s

oy
0




. Eustis, Virginia, requested the Perfermance Analysis Eranch of the
frmy Cempeser Dycters Support and Dvaluatien lfgercy (USACSSEA) to under-
e a Terf~rr~nce Measure-ent and &nalysis (¥Mh) of the Project ABACLS
Army Bared ‘utcrated CUrriculim Syster) Cemputerized Training System (CTIS)
ccated at Tn. Corden, Gecrgia. The purpece of the TMA was to previde
relect TAC rscnnel with Infcrmatiorn on system rescurce utilization.

Stoterent of the Prebiem. The US Arny Training Support Center,

4 2N

]

Y e T Y

o
m

IT. Facts B:ariryz on the Prechblen.

1. Systen descripticr. The ARACUS CTS fs macde up of six Digital Equip-
mert Cerperatisn (CEC) PDP 11/25 minicormputers and peripheral equiprent
i ranufactured by DEC, Diva, Irc., and GTE-Sylvania. The six PDP 11/35 nini-
- corputers zre used as follows: one as the System Controller, cne as the
' Data Base Ccntrcller, and four as Disnliay Controllers. Fach Display Controller
supports thirty-two display terminals. There are one hundred twenty-eight
display terminais on the system. The Data Base Contrcller is connected
to each Cisplsy Controller znd to the System Controller using Direct Memory
Access (LMA) lirks. 17The value of the direct remory access link is that
data may be transritted between main rerories without interrupting the
CPU controlling the receiving main meworv. The Syster Controller is con-
nected to each Display Controller via programed I/0 links. The programed
I/0 linl is, gererally used vhen small volume data transfers are to be
made, vecauss the CFU's coniroliing btoth the sendin: and receiving nail
- merories nust execute Instruction code tc start and complete the data trans-
- fer. A more detailed system configuraticn is provided in Appendix A of
£ this report.

4

I3

4

2. Contrcl software. The System Centroller uses the DEC's RSX-11D
operating system. The Display Controllere and the Data Ease Cortroller
- do r.ot use serarate control scoftware. Any functions normaily hancled ty
control software are coded as part of the programs resident in the Display
Controllers and Deta Base Controller.

3. Background.

a. The ABACUS computer system 1s a unique, one of a kind system.
It will ret ke proliferated in its present form; hewever, the knovledge
gained frcx the use of this system is expected to be useful in the develop-
rent of future systems.

he systen was originally designed fcr Computer Alded Instruction

ch is semewhat similar in function to a programced learning text.
d vtilizotion of the syster for CAI dictated a one sccond respense
display terminals.




¢. The CTS 1s now used fer Computer Managed Instruction (CilI), rather
than Computer Aided Instruction. CMI does not require the shcrt responcse
tices required by CAI and differs from Cormputer Assisted Instruction in
that more supplerental material (e.g., printed manuals) is uded by the
student at the CMI terminal.

d. The sycstem is capable of handling, on line, one hundred twenty
- * students and eight instructers, concurrently.

- 4. VWorkload Descriptien. | o

a. Courses to be supported. Three communications equipmen: repair
coursesare tc te installed on the CTS. They are Radio Repair (course 31E),
Teietype Pepair (course 31J), and Avionics Repair (course 35L). The Padio

epailr course has been fully installed on the system; half of ecach of the
other twe courses has been installed on the system.

SNUE MRS

b. Present workload. Students began using the system in early Jan-
uary 1977, beginning a one year evaluation of the system. During the
reasurement pnase of the PMA, approximately seventy-five students were

) using the system, Eventually, an expected average daily load cf four
F‘ hundred students will use the system for training. The rate of increas~
. of student 'utilizztion of the CTS will depend on how quickly the instructer
S progremmers are able to develop instructional materizl and cowmpiie ir on

: the system. because the actual workload placed on the system by the low
t' nurher of students did not exercise the system sufficiently, a workload
sirulator was used tc provide more system activity.

c¢. Simulated workload. The simulator used on the CTS was an actual
lesson rocdified Yo replace the student with an automatic respcnsc based
on 2 tire lirit Jetcrmined from a randorm number. The sinulator was run
at two procescing rates. The Slow Simulator respomse is tired 1~ cccou:
from twerty to {ortv-five seconds after the screen is displaved. The
act Sivulator respense 1s timed to occur from ten to twenty seccnds after
the screen Zc dicplayed.

5. Time period of PMA. The PMA was conducted during the tine peried
of 4 January'through 25 March 1277. The time at the ARBACUS site wss
divided irto threec phases:

a, Firstc preliminary visit - 4 through 7 January 1977. Second pre-
liminary visit - 25 through 27 January 1977.
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b. The prelirinary visits were used to deterzire problers to te addresced,
or studies to be made durirg the Measurerent Phase of the project.

c. Measurerent Phase - 1 throvgh 25 March 1677. The measurement of
systen perfcrrznce and analvsis of the data collected occurred durirng this
phase of the project.

6. Resources supnrlied by USACSSEA.

a. COMTEN, Inc., D-E70C hardware ronitecr., This pardvare moniter in-
cludes two trpes of data collectiern devices, descrited Lolow., and ctcres

the data ccllected cn ragnetic tape:

(1) The ©-791€ hardware ronitor which ccunts er tires cventr using
high speec electrenic crunters, the contents of vhich sre w="rren ~rriod-
ically t~ magrc*+‘a tape.

(2) The D-8048-T1 dq;a controller which collects inforc*tion into
three sixteen-titi 1¢cgiste and steres this inferrcation in uuffers, the
contents of wvhirl avre wrltten pericdically to vagneiic taope.

b. COMTEX, Inc,, DWIAPLR €.3 data reduction scflwarer. Thisc coftware
fernats the hardware monitor date stored cn rafnetic tape irtc priated

reports for analysis.

7. Measurements to be perforned. A copy of the Mercrandun ¢f Acree-
mant between USACSSEA »nd the Training Suppert Center is in Spperdix B,
The planned meacurenents were:

a, General I1/0 sctivity for the system to incliude the Poiiesdre:

(1) AlJl Diject Merory 2Aocess links, which conncor the v- s Pags Tarireller
to the Svster lontroller and each Display Controller.

(2) A1l vrozrammed I/0 links, which connect ezch Display Controller
to thc Systen Controllcr.

(3) Data Tase Contrcller disk activity, includins seel it -roe--os
and unit busv ti-e,

-
(40 Trutes Cantr

sereller 2isk activity, dncludine veall on projress and
unit btugy tiv-,

H-8
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L. Mzain cerore prvipra~ (inctruction address) mapping of the follcwing:

O

(1) System Coatroller

)
»

(2) Data Base Ccntroller

¥ v v
.

- (3) Display Controller A
i c. Determination of CPU idle time on the followiny CPU's: =
- '
v (1) Systen Centroller o
- (2) Data Base Controller
(3) Display Controller ) _
8. Scratch ares contention weasurement. This measurement invclved
counting the nunbder of times the Tisplav Contreoller softuarc was unzble
to process displar data because no scratch (vwork) area in zerory was N
available fcr use. e
L

ITI. igcussien.

i. Problems encountered.

a. Prebe point development., The PMYA team did not have satisfactory -
probe poirtc For tte project until 24 February 1977, because local site -
Custoner Erfineer prrscnnel did not have the necessary expertise to pro-
vide the PMA ream the prebe points. This delaved the beginninz of the
measurerent phacse cf the project until 1 March 1977; thus, the on-site
measurement pericd was-.one week less than planned.

b. Data reduct ' cn suppert. Data veduction support was generously -
wade availatle ty :-e Savennah River Plant, Energy Research and Develop- !
ment Administraticn. Fowever, the Savannah River Tlant 1600 bpi taone .
drives could not r:nd havduare rounltor svotem's 1600 bpi magnetic topes. <
This preblen vas rerc c ire the 1600 bpi taves te 8§30 bpi at
the Ft, Gordan Manan:ment Informztion Systems Cf{fice, before reducing ) o
them at the Savanr.® Tiver Tlant. The Savennah Tiver Plant cozputer syco- -
tem had no trouhle reacins the conled 8C) bpi tapes. VFewever. the P2
tear was not assured thes conld reduce their rew data until the third
week of the ~n-site measurecrment, 1A March 1977,

B A XAAAAAL MM
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c. Strobe for instruction address data. Attenpts to synchronize a
nine-bit sigral pattern with the Unibuc register, on the DEC PCP 11/35,
conzaining an instructicn address proved unsuccessful. Hewever, useful
lastructicn/data fetch address rap data was collected using a simple single
Iire strcta, beginrirng 22 March 1977,

2, Studies not completed.

2. Yo instructicn address map of the Data Base Controller was rade,
due to a lack of available cirie.

b. It was internded to use the D-772C Bit Comparztor to directly measure
idle time cn the System Centroller, and to collect idlc locp tining infor-
mation on the Data Base Controller zad Display Controllers using the D-8028
Data Handler/Cozparator. The FMA tear was unable to collect the above cata
due to problems in using the nine-bit strcbe discussed in paragraph III.l.c
above, and a lack of available time,

c. Because the renory map dzta was ccllected late in the project, the
PMA tean vas not zble to make a conclusive anmalysis of the data. Further,
ABACUS perscnnel did nct have scurce listings for the ESX-11D operating
syster used o the System Ccntroller, Copies of the rerory meps were given
to Project ABACUS perscunnel for their owr anaiysis.

d. Scratch area contention measurerent. The PMA team was unable to
make 2 conclusive anlaysic of the data from this reasurerent tecause the
data collected running the Fast Simulator did not represent a typical
workloac.

3. Findings.

a. Untapped system resources. The CTS contains much more power than
18 necessary for its prcsent use in CMI. The one second terrinal response
time is no longer needed to assure that the student wiil maintain atternticn
and move quickly through the instructional raterial. Datz collected in-
dicstes that there is ccnsiderable untapped power in the svstem.

(1) 1/0 activity. The availability of untapped svster rescurces f{s ) .;:f{f
demcnstrated by the low activity on the Direct erory Access links (between IR
the Datz Dcse Centroller (DEC) and the System Controller (SC) and Display ) :

Controlier (PC)), and Pregramed I/0 lirks (between the SC and the DC), as -
surmarized in tables 4-1 and 4-2, beliow. N )y

H-10
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Table 4-1
Direct Meriery Accass. Link Zctiviey
(Freressed @s a percent of measurerent time)

Between Borveen Petveen Petveen DMA

DEC/BC1 D2C/CC2  DBC/DC3 D3C/DC4 Average
Fast Simulator 19.08% 20.59% 21.017% 22.¢57 20 .,83%
Slow Sinulater 2.33 2.06 1.97 2.58 2.23
Normal Deytime .23 .56 .30 .37 .36

It is estimated that the Direct Mexory Access links can suppert 407 activity.
It follows that the amount of urtapped I/0 resources fn the Direct Merory
Access lirnks is the difference between 40% and 2,23%, the Slow Sinulater
average, which is 37.77%. The Slow Simulator most nearly approximates the

full four hundred student viorkload to Be placed on the system. The Direct
Memory Access links have 94.42% urnused capacity (37.77 Z + 40% x 100 = 94.42%).

Table 4-2
Programed I/0 Link Activity
(Expressed as a2 count of wcrds transferred per ninute)*

Between Between Retveen

sc/pcl sC/pC2 SC/DC4 _ Averzge
Fast Sinmulatcr 3036.1 3051.7 2960.1 3015.9
Slow Sinmulator 593.5 598.4 607.7 599.8
Normal Daytime - 72.0 130.1 54 .4 85.5

*Prograned 1/0 link activity between the System Controller and Display
Controller 3 is not presented because the data collected was not complete.

The Fast Simulator average is close to the maximum average word per minute
transfer rate for the Programed 1/0 links because the burst rate oz these )
links probably apprcaches the 5100 word per minute marimum. 7The Slow R
Simulator average is 19.88Z (599.8 + 3015.9 x 10C = 19.88%) of the Fast e
Simulator average, indicating that the CTS Programed 1/0 links nave 80.12%
unused capacity (10C7 - 19.88% = £0.12%).

(2) CPU ®wctivity on the Data Base Controller. No instruction/data )
fetch activity mop data was collected during the proiect. Fowever, because
1/0 activity to and from the DBC was extrerely low, it is apparent that
CPU activity was very low also. This is because the cnly functien of the
DBC is to access the CTS dzta base. Further, data Is sent or received
through a Divect Mewory Access link vhich requircs very iittle CFU acrivity
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to handle data transfers. . Daytime Direct lemorv Access activity to and
from the TEC was less than one percent of totsl reasurerent tice. It

seems from this infermtion that CPU idle time in the DBC is presently abaove
ninety percent and vouid still bte high when a full, four hundred student
lozd is placed oa the CTS.

b. Transfer of DIVA disk units to the System Centroller.

(1) TUnused DIVA disk drives. The Data Base Cortroller requires only
one of the four available disk units to contain all present student raterial.
Further, this one unit will still be sufficient to contain 21l student
material when the full, four hundred student worklced is placed cn the sys-
tem. Specifically, 200 of the 400 availatle cylindsrs on one DIVA disk
pack have been filled with two-thirds pf the intended courcse naterial cn
the system. To date, the full 31E (Radio Repair) course, half of the
31J (Teletype Repzir) course, and half of the 351 (Avionics Repair) course
have been put on the system. With only half the material for two courses

remaining, the pack will be capable of holding all necessary course tiat-
erial. .

(2) Irprovement in instruyctor prograrer productivit&.

(2) The instructor pregramers create the studert lesscn material cn
the System Controller in two steps. First the source code is entered and
stored on the System Controller FPK@5 disk. ' The instructer prcgramer as-
sembles zand then evaluates the studeént lesson materizl. If necessary,
corrections are applied to the lesson materizl until the lesson zateriel
is the way the instructor programer wants it, Vhen error free, the aosserbled
student material is stored temporarily on disk and later dumrped to tate.
Then, the tape is loaded on the Data Base Controller's DIVA disk device .

(b) Project ABACUS personnel estimate that instructor prograver pro-
ductivity could be increased an estimated fifty percent if ail three
courses could be kept orn line during develcpment. Presently, cnly cne
course can be kept on line at one tire, resulting ip instructor programers
being unable to work with their lesson material. FHcwever, the increaeed
instructor programer productivity would be wasted unless:

1l Mocre than the present three courses are to be installed on the
systen, or; '

2 Extensive and continuous revisions of present course material
are planred.
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(3) The propused transfer.

(a) Project ABACUS personnel want tc eliminatc this disk to tape pro-
cessins znd have mere disk spaze for fnstructor progravrer lesson dzta on
the Syster Centroller by replacing the three smaller CEC RR@5 (1.2 million
word capacity each) disk drives with the three unused DIVA (29 million word
cepacity each) disl drives frcr the DBC. This would necessitate the pur-
chase ¢f an additional DIVA disk controller, although it would allow three
RK@S5 disk drives and their RK11D controller to be declared surplus.

(b) The data in table 4-3, below, shows that the transfer of the DIVA -~~~ -~ . .-
disk drives and purchase of the DIVA disk controller cculd be made at a. .. L
$18,600 savings to the Army if, and only 3f, there is a demcnstrated need
for the transfer and ancther Army installation had guaranteed to reutilize
the DEC RX11D disk controller and RK@5 disk drives declared surplus.

Table 4-3
Savings possible in transferring DIVA disk drives

Value of DEC equipment made surplus:

RK11D controller $ 9,900 =

3 RK@5 disk drives 15,300 :
. Total $25,200

Cost of DIVA DC-23% controller 6,690

Possible savings . $18,600 -

IV. Conclusions.

1. The Direct Merory Access links have 94.427 urused capacity, and
the Programed 1/0 links have 80.12% unusen capacity.

2. The DBC CPU has approximately 90% unused capacity.

3. The system, as desigred and configufed, is underutilized.

4, Only one of the four DIVA disk drives on the DBC is required to

hold all of the lesson material for the three courses to be installed on
~the syster.

H-13 LR |
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5. Trausfer of three of the DIVA disk ¢rives fren the DEC to the

System Controller would irprove instructor prograrer productivity. by an
estimated fifty percent. .

6. The increased imstructer prograrer productivitcy would be wasted

unless addiricncl courses are installed cn the system or extensive revisions
of present course materizl are planned.

7. Transfer of the three DIVA disk drives to the System Cortroller
would require tlhe purchase of a DIVA DC-234 disk controller.

8. The purchase of a DIVA disk controller and tranéfer of the threeu
DIVA disk cdrives to the DBC would result in a DEC disk contrecller and th
disk drives becoming surplus. If an Army installaticn required and couln

reutilize this equipment, then the total transaction would actually result
in a sevings to the Arnmy of $18,600.

V. Recormmendations,

1. That the system,as designed and configured, should not be: pro-
liferated.

2. Taat the purchase of the DIVA disk controller be approved only 1if
there 18 & deuocunstiraled need and an Ainy instailation guaranieed to ve-
utilize the surplused LDLC equipment. Otﬁerwise the thrze DIVA disk driy;s
should be declared surplus. :

H-14
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Descripticn of

the Cormputer System

SCoCLi .. Lunitains twe cnario of the hardware configurciaon cf wac

gital Equiprent Ccrporaticn PDP 11/35 computer system used by Prciect
2CUS in the Computerized Training Svstex (CTIS). Figure 1 dericts the
® Functienal Block Diagram. Figure 2 dericts the Inter-Conp:
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Memorandum cf Agreerment :

Appendi: b centzins a cepy of the Yeroraandur of Agrecrment 3if
renresentatives ¢f Training Suprert Ceonter Preject ABACUS and
Cocoputer Systers fuprort and Evaluation fLgency.
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- — S MATY O IS e nNe o aGDf tur”T e e e i — . c—-
. _ ' - BETWEEN

Prody-* YMarzqges © 77 7 07 T Tt T US Ammy Comouter Svstoms Sysocrt
Conputorized Trzining Sy5-em and Ev,.,3°'"1 hrerzy
US Army Training Supoort Cznter Systen Techninues and fralysis Tirecter
Fort Fuctis, VA va shmg‘.:-r. rc
1. FPurrose. Tre ourpose cof this Memorandum of Agresrant (M'0A) is to:

A. Define the speciflc rmeasurement oboec‘ ves ¢f the Pcr‘:rﬂance
Measurement ani Analvsis (PHA) of +he Project £5ACUS Dini*
oration PCP-11/35 cemputar system located at Fcr? Corgon, G

m
0
(o
19}
3
0]
3
-4

'L)

=)
=

b. Identliy the manpover and PMA tcols which will be brought to brar
!

2. Scecpe. This MDA covers all actlvities refatina to the P24 bejirnira
5 Janyary *hrouch 25 Varch 1977, The specific schedule is for a two phace
effort zs foilowa:

-

a. First preliminary f(on-site) analysis: 5 through 8 Januzry 1877,

’
k. S. ~nnd recl imina-:

fon-cite) 2rnzaiysis: 2% throush 28 Jangary 1977

-" . . : 4 .

~

c. Cc~puter measurerment and anelysis: 22 February throuch 23 March 1677,

3. Ceneral Shiastive,  The cereraf purpose of the PMA s to coltect dara thet
witl provids <-a D-gooct Mangzner a sound basis for mzking recormendstions 2
TRANDZ and Corartront of Arﬂy concerning the prototvpe technical system, on-
tential of individua! components and those areas requiring further research

and dnrvdlonme

-o-

4. Scecific Dhipstives,  The PMA will address the followlng specific objectives,
earh ¢t whicn vill po =3“*~3'“°o ard complated in turn, time cermi*tinz. Each

i hed in the order +tat they are Jlisted below. N2
TRRES T i initiated until the preceding obje"‘ivc h3g beoen
salisfoctority somnloted.  However, failurs to complete an objective will =ct
hz measurement period. )

~
o>

a. Objective 1. Generai 1/0 activity for *he system o includa 5
following:

(1) Ali DA1!Z's (OMA Channels)
(2) All DRU11C's (Prograrees 1/0 links)
(3) DIVA Disk Activity

(4) CIC RXCYH Diet Activi*y at Syste~ Centroller




b. Objective 2. Memory (Instruction addresc) manping of the system
in the followling priority:

(1) System Confrpller.
(2) Data Pase Controller,
(3) Display Controllers,
c. Objective 3. Cetermlination of CPU idle time in the following pricrity:

(1) System Contrcller.

(2) Data Base Ccntroller. - :
(3) Display Contreller.
5. Approach. The approach *to ana!yé}s of data collectlon will be as follcws:

8. ldeatify probatle collectlon criteria.

I v'?—._""'.'.
P
i

- b. Design measurement plan for collection of data necessary *c validete
E{ ldentified criteria. ‘

- c. Make measurement(s).

p . :

'-’ y - . .

. d. Determine if measurement resuit prove causeis? valid (if nct, roturn
- to step 4a).

6. Resources *o be Apnlied *o the Project.

a. To be supplied by CSSEA:

1; (1) Manpower.

. (2a) The assigned CSSEA PMA Project lLeacder Is Mr, Gerald B. Dargusch,

5 Computer Specialist, Performance Analysls 8ranch, CSSE-ST-P, telephone

- AUTOVON 227-4160/4175.

it (b) Level of support: Two performarice analysts during the computer
measurement .and analysls phase cf the project.

(2) PMA tools available:
(a) Conten, Inc. D-8720 Hardware Monltor System,

) (b) Cecrten, Inc. CYNAPAR Hardware *anlicr Data Fodoection S~fiar

- b, To be supplied by Project ABACUS:

- (1) Manpower: Project ARACUS will asslca, as praject offlce~ »nd
PMA tenm member, an Indlividua! who Is thorceahly iamilleos with the overo ']
cperailon 2-2 c~duare Af dha somnptan quatam, Thia prolott offlcer will

- H-22
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work a2z a member of the PR feam in cdevelopling 2nd carrylng cut measurcrent
plans and wlll be availabtle fulltime for the 11fe cf the project, Adai*tln--
ally, Projent APACUS wil) make dvallzble other knowledizble personnel a3
necessary to answcr technical gquesticns or to respond to requests for aorr-
load infrrmation.,

(2) Computer system time.

(a} Data reduction time will be provided at a nearby goverrment
installaticn.

(b) Stand-alone installation time up ‘o one hour durlng several
periods for prote polnt aftachmenf and validstior

(3) Servlces of hardware vendor({s) customer erglineers., Project ACAZUC .
wlll make arrangements for payment of all charges Incldent to such servicas.:
Maximum effort will be made by the PMA team to accomplish these actions during
normal FM time to preclude unnecessary costs, Where possible these services
will be requested during normal preventive maintenance periods.

(4) Access to computer roomt Project ABACUS personne! will assist
the PMA team In determining 4he best location for the Installation of the
CSSEA D-8730 hardware monitor. Project ABACUS will arrance for FPMA team
member(s) access to the computer room. All Project ABACUS team members willi
have current secret or fop secret clearances. Project ABACUS will assian
escoris 10 ihose coniisctor perscnnc! {(cuctomer erAgineer anc coftware snec-
iaiists on an as neecded basis) whc do not have the required clearancas at

.times when 1t®8s necessary that such personrel have access to the Prcnec

ABACUS computer room to service CSSEA hardware monitors.
(5) Work space and support equipment: Arrangements will be made *o:

(a) Make available desk or table space in proximity to Project ABACLS
computer room for two performance analysts.

(b) Provide two tables (approximately 3' x 5' each) or carts with
equivalent area, capable of supporiing 350 pounds each, for installation of
the CSStA 0-87CC hardware monitor.

(6) Project ABACUS will provide personnel to accept CSSEA hardwar
r~nitor anc. sugpeort equipment when it arrives and help with The |nsfa|la‘->n
cf this ezuipment. Prcject ABACUS will also provide personrel to assist in
packing and shipping the equipment at the completion of the test.

6. Inctal’~tinn of orobes, Atdachmeni cf hartuare monitar prebes o the
DEC system wiil Ue done only by DEC Custormer Enginecer personnel.

7. Corstrairts. Full realization of all obiectives stated in this Mewcra~*~

- -~

of Agreemcnt is contingent upon the success of CSSEA, Project ABACUS an2 Uil
personne! in locating satisfactory polnts for hardware monltor probe attacrmear
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ANNEX I

MEAN PROGRESSION INDICES
MANUAL SELF-PACED VS COMPUTERIZED SELF-PACED (CTS)
FIELD RADIO REPAIR COURSE, MOS 31E20

MEAN SCORES
Self-Paced (N=59) CTS (N=85)
ITEM SEP 76 - MAR 77 JAN 77 - MAR 77
Electronics Aptitude (EL) 116 110
General Technical (GT) 113 107
Task Hours
1 87 1.00 .92 (self-paced)
2 54 .48 .51 (self-paced)
3 36 .70 .B0 (self-paced)
4 59 1.92 1.86
5 69 .50 47
6 68 1.04 .54
7 56 1.14 2.11
8 50 .38 .54
9 33 .91 .29
10 25 1.08 1.49
1 23 .36 .47
12 24 .54 .32 o
13 24 .83 1.32 S 1
14 45 .29 _.23 S
AVERAGE OF TASKS 4 THRU 14 = .81 .87 '“j
:1
SN
I-1 ' s
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COMAUNICATIVE TECHNCLOGY DIRECTORATE
US ARMY TRATINTNG SUPPORT CENTER
* FORT EUSTIS, VIRGINTA 236404

PUBLICATION LIST

TITLE CTD-TR # DDC #

A Feasibility Study of Computer Assisted {None) AD 745 402
Instruction in US Army Basic Electronics
Training. Feb 68

The Tmplementation of Computer Assisted 69-1 AD 704 339
Justruction in US Army Basic Electronics
Training. Sep 69

Audio Utilization Conventjons and Tech- 70-1 AD 704 338
niques for Computer Assisted Instruction.

Mar 70

An Automated Student Registration Pro- 70-2 AD 710 983
cedurc (REGIS). June 70 ’

A MACRO System for Computer Assisted 70-3 {None)
Instruction. May 1970

Application of Computers to Training. 71-1 AD 749 463
Apr 71

An Instructional Model for Computer 71-2 AD 745 409
Assisted Tostruction. May 1971

Instructional Programming Guide for Com- 71-3 AD 749 469
puter Assisted Tastruction. Jul 71

Task CGroup Report: CAT Volumes T & TI. (None) (None)

Apr 72 °

A Summstive Evaluation of Computer 72-1 AD 749 470

Assisted Tnztruction in US Army Basic
Flectroniecs Training, MMay 1972

Vacuuzu Tube/Solid State Circuit Survey 73-1 AD 759 129 S
Mar 73 !;,:

CLASS 1 Language: Document A (Specif. (¥one) (None)
No: S-125-72). Apr 73
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TITIE ' CTD-TR # DOC !

“prard Formats: Bookle' & {Sps i, Nao. (iene) (None
Q-125-7?). Apr 73
Concept Plan: PRooklet B (Specif. bo: (None) {(None)
€-127-72Y. Apr 73
Estimated System Use Facters: Docu- (lone) (None)

ment 7.  {Specif. No: S-125-72). Apr 73

A Preiliminary Iastruciicani dode? for a 73-2
Computer zed Training Svstem. Jul 73

ez
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An Mm-T - Tlroorrnning Granhics Suymbnl 73--3 A 776 564
Ses far tLhe TATH TV Svarom, Oct 73

Poe Tanc e o0 Report Computerized 13-4 AD 777 767
Tratuwing System:  Project ABACUS. Aug 73

Predimin ~v Tusiaation Plan for US Army 241 LD 777 753
Comvrer’ o7 7 Atec System.  Jan T4

i ;
PL.AT [V Viv=t Year Report Computerized 74-2 {None)
Traininy Reston Apr T4
Resrvowr o 7 7 et e Agsiionliene Jn Aty 74-3 AT 787 4%
Tra.nine 7
Secend Y-ar Stares Rennrt Cowmputerized . 74-4 AD AGTLALT

Trainin:, -eracs Drojeact ATACUS.  Aug 74

Effectiv~ Writing for a Computerized 75-1 AD AQ34444
Traininy Sysrem. Jan 75

Computer Appiications in Army Training (None) {Kone)
Present ¢ 2o oand Planned Activity. Apr 75

Instruct i -2t Btfactivepess of the PLATO 1V 75-2 AD ALY
Plasma Hral, Mav 1975

The Fule~e of +'o Compnter in Armv Training. 782 AD AQ34AT8
May 19.°

Third Lcuv Statas Report Computerized 154 AD A034501
Training Svatomn Project ABACGS. Aup 7

A




Project ABACUS Hanin»'u on Program Documen-
tation and Debugzzing., Feb 76

Course Development and Applications Programming
Summarv. Mar 76

Report on the Final Acceptance Test for CIS
(Comnuteriz~" Training Svstem). Aug 76

The Testiv: ~{ - Reerociion Model for
Predicting, inder in Various Army Courses.
Oct 76

Computeri-~ ' "r-oininy System Final Report.
Nov 76

Fourth Year Statu: Report, Computerized
Training Systems Projiect, Project ABACUS.
Aug 76

s e e el amd oo o "’_w—':-‘ by Padine

(None)

76-2

76-3

76-4

76-5

nor, o«

AD A034439

None)

(None)

AD AQ034445

AD A034441

AD AN37346

o B
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e e
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