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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.

As a historical document, it will be utilized in preparation of the S
final project report. It is also meant to provide the current reader
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. .

/ OBERT G. FOSTER

'T C, 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 reorganization 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 CTD 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 illustrated at Annex B.

The staffing of the Test Branch at Fort Gordon, Georgia consists of six
military and three civilians. One of the civilians will be transferred
to the Media Applications Division at Ft Eustis, Virginia in August
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
project nears completion. A roster of personnel is at Annex C. The
organizational relationship between USASIGS and Project ABACUS is at
Annex D.

-. - -. -- ' .. b-P . -. ..&



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 is at Annex E.

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

2. May 1977 - Maintenance contracts were negotiated.

3. May 1977 - Modification to RSX-1l 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 III 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

2
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I

relative to system acceptance (D-day). 1 The D) Form 250 accenti:: t-!-r
system for the C',ernnent wa - signed by the Contracting Officer's
Technical RePresentative on 22 October 1976. The implenentatien of
the courses is as follows:

Programmed
Course Implementation* Implementation**

31E2n D-90 (29 Jnn 77) 10 Jan 77/5 ,T-i, 77
35L20 D+150 (30 Mar 77) 11 Apr 77'i Oct 77
31J20 D-lO (29 Apr 77) II Jul 77/1 Nol 77

• 1 November 197> .-tabiishT.d as D-day.
**Initial implemontation/Fui] implementation S

The renrorammed imrlm 7etptior dat-q wrre c;tzh]'h I n r l tCo!
message to C -- an~iant. 'rSXSTCS 'rom h e C n"ndcr, ATSC. .o co'y -f

this correqpondencc is a-, Annex F.

F. Problem- Encountered.

I. The significant facto affecting the progress of the ')17-:n
MOS course has been the re-allocation of personnel available for course
development. The two instructional programmers provided to the USAS77-
by the Teqt E-anc1 ', ATSC were transferred frem ATSC. One instructior!-"
programmer was 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 1SASTCS in Arril 1977. It was determined that the
advanced 5-tato o4: rou-swnre nrDart~or m it i-m-ractircal to
re, iisitinn reDi- 'e'e-rt ,e-snnei. Tnfr t.a! 1-. USASig cesiznrted
five individuals -r Yfl0 as -rstructional )r-rcrncrs for course
development. Dur'ns th P-riod of this rrnrt, threp instructional

programmers were ,ssigne-i. and on ncnasionq a annexes wre innlemen'e--
and student load "ncreased. on1y one rem-Ained fut I time in course-
development.

2. The 3L20 MS course develorment effrrt has had only two
Instructional prorrarrve:r assigned f"' - j" nat veir. For .cvcra!

months a "-ePt Branch in-trqctin! rroira.-l wn- ,lf-d :rv-. t' . •
31E20 cotirqo -c tiuc-nonv t,1e 3STY) oic''t fr.

of cour-e AcITconpme-,, np-sonnrel four, for th," 7'ast year. T'& o s.
Branch. ATSC h-q kept the same personnel, one military and one
civilian, assigned since late 1974. However, the civilian from the

1 "Fourth Year Status Report, Compiterized Training System. Projecr,.
ABACUS," 1 Aug 76, p.4 .

3
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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'iS 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 inqtruction 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. Te 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 Aepair Course, MOS 31E20, implemented the

CTS in January 1977. Implementation began in the last training annex
of the course and has progressed satisfactory toward the front end of

the course. One shift operation of the entire course commenced in

July 1977. Second shift operation is scheduled for August 1977.

The course is operating in the Comnuter Managed Instructional (CMI)
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.

4
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a. The current POI was implemented August 1976, using
self-pacing as the method of instruction. In January 1977, the CTS
was implemented, using the computer as a CMI tool. Less than 10% 0
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.

S
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 50% 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
have completed the course using CTS in a CMI mode.

D. Data Collection Status.

1. The Field Radio Repair Course (MOS 31E20) POI implemented P
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 (ELf and General
Technical (GT) aptitutde scores and progression indices of each task.

b. During the period January-March 1977, 85 samples
were collected on CTS training. It must be emphasized that CTS was
implemented in January, and this data could easily change as more
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
Annex I.

2
2Progression indices - A score of 1.00 indicates completion of that
training in the allocated time. A score of .80 indicates completion
in 80% of the allocated time.

5
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2. No tasi- com-arativt 0--ta is avai labl e on the Tele-
typewriter Equipmentetr CourseP (10Q 3lJ20)~. Data collection,
for comparative ptjrnoses., commece(I. with the Implementation of the
new POI, 8 Auguist 1977.

3. Comprative datay- is 7nr~jpete On the Avionics
Communication EcuinrnT-c, Ropair 'Cour;e. (351,20).

E. Opinion Question-naires

1. The fr'lln win12 ':) .i n *1ue(-tionnaires have h.oen
administered:

7; F~-pa.2ed Linstrutction.

h. istr~t~ ~1~\jg *self-T.aced instruction.

3ta'f :ind ttaculty sorvey, self-paced instruction.

d. Inst'-uc tional groigrammer survey, CTS.

e. CoutrSo TIntorials deve-lopment survev, CTS.

2. Oninion aiuestfonnnires to be administered are as follows:

a1. Sti'dent attlaequestionnaire, CTS.

CTS.

(Io . -Intrct jonal materi;l S siurvev, CTS.

Pr i'~ ~n:~''VCV.CTS.

rtic-~' -ar,, T rmoos, survev , CTS .

~ '- I ttcrn-f : trairinp materials survey, C2TS.

1! 1- Id - . . .
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Repor. on the Perforrncnce M!easurern -nt arAd Analysis

of the

Project AECUS

Digital Equipment Ccrporaticri PDF '1/35

Computerized Training Sy:-;te~m

By The

U.S. Army Computer Systems Support and Evaluation Agency

Washington, DC 20310

GERAD PDARGLSCHF (]
,ornputer Specialist

15 Anrii 1977
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ANNEX H

DEPARTMENT Oi7 THE ARMY
U. S. ARMY COMPUTEFF SYSTEMS SUPPONT AND EVALUATION AGrFNCY

WASHINGTON, D.C. 20310

CSSE-FT-P

SUBJECT: TPcnrt on the Perforrncc Yeasurement namd A2.ly--q of Prn7cr

ABACUS

Comr'ander
ZUF Ariry Train~ing Support Center
ATT14: ATTSC-CT
Ft. Fustis, VA 23604.

3 . R~eference- itr, A7TTG-TA!-TS.', 3.2 Jan 77, subhi Performance rc 5

aoid Aialysis for Project LEACUS Com-putcr Ss~

2. cI osc is the report on the Perforrance Meacurc-.'rnt an( Anal-:*Jc o-f

Project ALACUS. USACSSLA is pleased to have pro~videe assistance to ~
US Arry Trainint, Su-iport Center and Will continue to be avaii able for
af;SiStar'~e to yoLur command. Vowever, since this Ap-encv 's Prfer7mance
,' casurement and 1.nalvsis resources are in short supply and in -reat. ciemand,
it is reqm-fsted that any future requirements for assiFstance berc'et-
fL'u'r to s.ix ronth!- in ac4vance.

STill C%."1ANDTh:

1 1nci '-WILLIAY1 R. ANTMPVVS
as CPT, ,,,C

Adj ut ant
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DEPARTMENT OF THE ARMY
HEADQUARTERS UNITED STATES ARMY SIGNAL SCHOOL

IN PLVAtFA ABACSFORT GORDON. GEORGIA 3SO

ATSA-S -D8 JUL 1977

SUB.JECT: Project ABCSEvaluation

Director
USA Training Support enter
ATTN: ATTSC-Ci?
Fort Eustis, Virginia 236o4

1. Reference message 0120i4%1 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 Alovenmber 1977.

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

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

a. Teletype Repair (31J) -117

b. Avionics Equipment Repair (35L) -87

4~. Recon~iend that Annexes E and 1" (94 hours) from the Teletype Repair
Course anid Anneyes F and K (202 h,-ours) fromn the Avionics Eauipment Repair
Course be considered for evaluation. T hese annexes represent lesson mat-
erial which is clos'-vt to cnetinof student validation and will provide
the nost data f or r'val ,i .mh1.

FOR 1Hii G-O:-$ANDUZT:

Captain, In~fantry
,A dJ L;t an t

F- 3
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e' t!' t coltrotm, cited In 2a, by the r1~~ ~.~

c . L. rcco-mcrndntion as to L' Uch courses iih'uld be v1-..c1c-i 1

the final evaluation bzis(d on the ur.,cr of, !IUlenta oetixi"ited to

ha' e~:Wt tct'v colmnei. b7 011-1 terLUixatinn date.

3. r~c In ),r Clunti, tAJQVOJ0 927-5902/531').
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ANNEX F

CDrXnSAlf 57r=-, 4y rqg'U VA //AT-Z-C--CT/

CCzT L'SA61SCU1 Fr COPJXYI GA/A7-/./

IINFO: CDRUSAT1IGSPTCTR FT GORWMN 14A !/A'r -, ~7I

fi. Visit 2-f- Mtay 77 LTC Caravana, ATSC to USASIGS

1. Durinf ref visit It was discussed that the final evaiitmtian report

or, Plrnlet ABACUS rhouild be completed by April 1973. Indic~itionc are

that this is a realistic target date and planning continues to rwet

that date. Accordingly it viii be necessaxy to termi.nate data col-

lcctica frota the thrce USASIGS courses now Inplemented on the Project

PAACS connuter systemi 1LT 16 December 1977.

2. Uiin,- 16 Dcci.S)cr 1977 an the data collaction terminntion. date

It In r ,u'!,tnd ths;t the following Infortmtiou be providcd this

of fi~r' ".1 5 Jmly 1)77 so as to facilitate planning:

a. Aitic,'patcd con-.-arainn dates for tho A'.ionics Co='nicnticn

L:.~ui:: .r.,-pair Co H5, AS 3SL20 and the Tele~y ae qU1.~u ..

!,vp'r Cn-.rs, -!'2 31J20. '

T., G', I", VrM

F-1



ANNEX E

LIST OF MAJOR p
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-IlD, 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.

E-1
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ANNEX C .-. :

PERSONNEL ROSTER - PROJECT ABACUS

Nae'rae o Ttl "Ag""" Jn7b."" iRank/ Duty Dates
"_Name Grade Job Title i Aug 76 1 Jon 76 . I Ju /I,

FOSTER, ROBFRT G. I.TC Prog Dir -""-"-"

KIMBERLIN, DONALD A. G'-13 lChief, "I-I".-JJI

Test Brarrh

WICKERT, DAVID A. 12.T iADP Off -'

MUSSELWHITE,HARRY A. G5R-I 2 Ed Spec

ALTMAN, BRYAN D. GS-lI lEd Spec . i IL".j

LAMB, JANET M. ,,S-1 l Ed Spec

BROWN, DONALD L. SFC lIns tr Prog fI """"

DIXON, JOHN W. JR. SFC Instr Prog

HOOKER, BERNARD L. SFC Instr Prog

STOTTS, JAMES D. SSG Admin NCO III-..-1
DUNCAN, WILLIAM L. SP5 Programmer

HUTSKO, GARRETT L. SP5 lPrnorammer IIL L J''L 1I i it.:.
MALCOLM, VARA G. ISP5 lProgrammer 1 ;

MASHEY, JOEL A. SP4 iProgrammer

ZARSKY, DAVID J. SP4 Programmer

JANTZEN, RATLI A. jGS-4 Clerk . .p ii iJ
LANE, JUDY GS-4 Clerk I P

II I
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) . ' l I 1-f ;I Y:s i iI it '.f r tI'. r~ r; I 1 1 1 (i i a

it C. I J '1.i W i L.; rn ogt I'. it t fo ii f c

P $) tr i-kt Ffri ~.-;t er- m--inten-incr !- j juI:, 1.'. 1 : 7.

(I Cdr, AiS(, i,; responsihle for pr')granminrg ;ind find fng FY77 as
- ~~ crt airs to hrwiesftreacquisitiin1, and associated! contract change

o'rders and svst vmn, -i j it enance.

(2) Th. Cotini d;anr. , USAS ICS, w!Ill ptrLV idje TY 77 (IMA f und s f or norm~ra 1
opera LIng su pp i v c npu t er consinablcI;v magne t ic tapes, di scs, and d isc

* pa cks .

*(3) The Commandant, USAS ICS will1 ruin! f or mal ntcnance of the system
- cenmmunci'ig 1 Oct 77 (FY78).

h). Kc-sponsihilities for items not spccifically covered In this
* Mc'ioranduin of Understanding will be resolved by mutual coordination.

*C. This Memotandtim of Understanding is in effect until the conclusion
* Of the ope-rational test and evaluation. or when major program changes are

made by highc-r headquarters.

d. This Memorandum of Undcerstanding is effective on the date of
signing by the Cdr, ATSC, and the Commanda-nt, USASIGS

*PAL F. PEARSON, RC HAILS R. MYER,~- I
*Commander, ATSC Commandant , USAS4GS

Da t e~JjJA a q? Da te5i.7
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* the operational test and evaluation will be coordinated with the'
Commandant, USASIGS. The final dochument 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.

(4) Advise the Commandant, USASIGS, of the progress and status of
the operational test and evaluation, as required.

(5) Provide the computer systems engineer and software maintenance
until the system is accepted by USASIGS.

(6) Provide system hardware maintenance through 30 Sep 77.
I.

(7) Maintain a field office at the USASIGS, Fort Gordon, Georgia,
until the operational test and evaluation of Project ABACUS is completed.
This 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 system
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.

I

(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
personnel actions.

A-2
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A!NNEX A I

MEMORANDUM OF UNDERSTANDING-

BETWEEN

Comander Commandant

US Army Training Support Center US Army Signal School
Fort Eustis, Virginia Fort Gordon, Georgia

1. INTRODUCTION

a. References:

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

(2) Prototype Computerized Training System Management Plan (as .

reviscd 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 p
for Prototype Computerized Training System (CTS), with 1st Ind, ATTS-IT,- '
TPAD)C,,1i Dec 73.

b. In accordance with cited references, this 'emorandum of Under-
st.anding (MOU) delineates responsibilities, command and control channels.
and procedures to be followed in the operational test and evaluation, to p
include final report, of a Prototype Computerized Training System (Project

,. ALACUS) by the US Army Training Support Center (ATSC), Fort Eustis,
" Virginia, and the US Army Signal School (USASIGS), Fort Gordon, Georgia.

2. GENERAL RESPONSTBILITIES

* a. The Commandant, USASIGS, reference la(l), is responsible for
preparing, ccnducting, administering, and maintainine the three courses,

reference ]a(4), during the operational test and evaluation phase of
* Project ABACUS.

b. Cdr, ATSC, is responsible for the design, hardware/software ..
devulopment and maintenance, system control and data collection during

- the operational test and evaluation phase of Project AYACUS.

3. DETAILED RESPONSIBILITIES

a. The Cdr, ATSC, will

(1) Conduct the operational test and evaluation of Project ABACUS

and prepare the required evaluation reports. Documents applicable to

A-1
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3. B;cc,1 on cury-rent implementati" schgulucc IrC. t-
established cuteff date (16 De:cemher 1977) for data I]'cti,.. ,,nlv P
the 31E20 course will be evaluated in its entirety. Seiectd a.nnxe -
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 usp

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.

B. Computer Application to Training and Simulation (COMTRAINS).
A command study has been prepared to evaluate the Proi.rt ABACU1S
computer system. The obiective of this study is to assess th" hard-
ware and software resources, the system configuration, and reco-mend
an optimum use of the available resources for CMI applicationq in
resident and nonresident training programs. The proposals by the
resnondents to a Request for Proposal (RFP) are being evaluatpd.

IX. CONCLUSION

This has been the year that saw the culmination of a 5 year effort
to field a prototype computerized training system using the ',ulti-
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 system, data is being collected and collated for
the final renort. The time lapse since the acceptance of the svstem

and USASIGS imprlepntation of the courses will permit the evpluation
of the entire 31E3 cource, but only selected annexes of the 3lJ20

. and 35L20 courses. Regardless, there is a high degree of confidence
that enough data will be available to make a valid evaluation of the

* .computerized training system. The system evaluation by the CSSEA
verified that there is ample capacity in the system for fturthpr trining
applications. This computer resource provides the USASIGS the onnortunity
not only to further automate training but to conduct projects to
explore new training uses of the system and thereby become the Army'-

!. center of excellence for automated training systems.
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Management Suronary

1. This 'report dccuments' the Perf crmazce Mea-zurcent =nd Analyais (PYA)
of the Project PDACUS Computerized Training System located at Ft. Ccardon,
Ceorgia.

2. -be niirp ,e of r FMA was to provide Project ABATT r
lThfcrm.aticn on svsteia resource utilization.

* 3. The Project ArACUS Computerized Trainn Systern i~s ca;ft ;f sx
* Digital Ecul-rcnt Corporatio. PDP 11135 r.-Iicmpaters. 7lic systerr I'S

exoected to support four hundred studernts.

4. The on-site rnetisurement ard analysis Phase was '~md1>~rh1977.
*The PMA revealed thpat:

a. A-he high sipefd /TP charnels have 94.42% unusce a.'-
_ow speed i/c channeI2_ have 60-.2Z unnsed cpracity.

b. Th e Dot ?'s Con trolle r CPU, 12a s approxdm Tn Cy £07 L-rtw -; CCap ac Y .

c. ne Syscem.1 as debigned and- confiI.urecd, ~u.

(I. Onv one of the four DIVA disk drives on thc Data F--:P, Controller

.. recuirec! -o hold all of the lesson mraterial 'rr i4'rF. ,+1-~o tO bke
in-tailed orn the sv~t~m.

Tr:nsfer of th-pf of the DIVA disk: drives frcer.l ;TVn r -ase Conrroller
to tb,, S-ntcm Controller would imprc,;e irstructor prcgraner jrc~t
by an estimated ~O

f. The increased instructor programer productivity would be wpsted
-: additicnal courses are installed on. the systern or ext-rcia'e revisions
.s.ert courqe material are planned.

The transfer of the three DIVA dish drives to :i,,e ~; Ccntroller
-r Pruir tlhe ptvrchaqe -f a DIVA DC-234 disk contr:5Jcr.

PDIVA disk corncrollpr qr~d t -:c

* . ~- ** to thie DNtr Bpse Controller woul d r,~ ~.
* Ecuip:rent Cori,07tic7 (YIC i!k controller and 3 e Cri.'.......

surplus. If an Army initallation required and could reutilize this equip-
n'ent, then the total transaction would actually result in a saving to the
Ar7 of ly0158,600.

-~~~ -r r r - - - -



5. It Is recorv:wnded ti-tt:

a.The systen., as desieni-d and Confi.gUTcd, shoul1d not te prolile..

*b. The pu rch~nre of tlia DIV,, disk controller be approvrod only
* is a dermorstrnted neced -nd an. Arc~y in!otallacinn guaranteed to reut!" f
*the surriuscd PT.C cuinnpnt. Other-wise the three DIV disl-. f-rivrs f -:
* be declaree Eurl:xus.

H-5a -
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I. St;,trnrrt of the Prrbiem. The US Army Training Support Ccnter,
*Ft. TuftP_, 7!rvinia, reriuested the Performancst Analysis Franch of the

~ yCc Fz Lpport ar 1%lv ut.icri '-ercy (UC,.CSSEA) to under-
tore a Prr-'rce 'epsurene.r~t and Analysis f!'Klt) of the Project PA.CL'S
(Arr,- Be!d .!utcmated C~rriculit Systcr) Com-ptuterized Training System (CTS)
:cpted at C.oTrdcn, C'lecrgia. The purpose of the 111A was to provide

* pr c ;m'cwith infc~iaior or, syscer, resource utilization.

* I. Facts R- irir.z on the Problem.

1. System descrptien. nie AEACUS CTS is madc up of six Disitai Equip-
* mnt Ccrpcrati,-n (EC PDP 11/35 miniconputers and peripheral equipr-ent

r anufactured by DEC, Diva, Irc., and GTr-S, l.vania. The six PDP 11/35 miini-
* com-puters ere used as follows: one as the System Controller, one as the

Data Base Ccntrcller, and four as DlsT~lav Controllers. Each Display Controller
supports thirty-two display terminals. There are one hundred tw.enty-eight
display terminals on the system. The Data Base Controller is connected
to each Disploy Controller and to the Systen Controller using Direct Mfemory
Access (MY) links. The value of the direct n~emory access link is that
data may be ti-arstitte between main memories vithout interrupting the
CPU controi.- the receivincg main nemory. The Syste~r Cdntroller is con-
nected to each Display Controller via programed IiO links. The programed
I/0 link. is. gerncrally used %,;!en sm~al volume data transfers are to be
tuatue, lbcts Lite CPU' Loitoli. LOoLL reL FLU 1
zermories z.ust execute instructiou coda to start and. ccpeete aat s-
fer. A more detailed system configuration is provided in Appendix A of
this report.

2. Control software. The System Controller uses the DEC's RSX-11D
operating system. The Display Controllers and the Data Ease Cortroller
do not use separate control software. Any functions nornally handled by
control software are coded as part of the programs resident in the Display

* Controllers and Data Base Controller.

3. Background.

a. The ABACUS computer system is a unique, one of a kin4 system.
It wi131 net 1'e proliferated in its presen-, form; hcwever, the 11knoi~ledge
gained frc:.i the use of this system is expected to be useful in the develop-
rent of fuzure systems.

b. Thesvstomwas originally designed for Computer Aided Instruction
(CAI), which i-s s -'m:-whit. simllar in fUnIction to a progrannred learning text.
The et-ct&-4 utiliz.oticn of the yze for CAI dictated a one second respciise
tire -!t thle displn-y terminals.

H-6
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L9_
c. The CTS is now used fcr Com~puter Managed Instruction (C:i-'), rather

than Computer Aided Instruction. CM!I does not require the short response
times required by CAI and differs from Com~puter Ass:sted Instruction In
that more supplerental material (e.g., printed manuals) is us-ed by the
student at the C14I terminal.

d. The system is capable of handling, on line, one hundrcd twenty

students and eight instructors, concurrently.

4. Workload Description.

a. Courses to be supported. Three communications equipmenit repair
coursesare to le installed on the CTS. They are Radio Repair (course ME),
Teletype Pepair (course 31J), and Avionics Repair (course 35L). The Ra-dio
Repair course has been fully installed on the system; half of each of the
other two courses has been installed on the system.

b. Present workload. Students began using the system in early Jan-
uary 1977, beginning a one year evaluation of the system. During the
measurement phase of the PMA, approxivately seventy-five studen~ts were
using the system. Eventually, an expected average daily load of four
hundred students will use the system for training. The rate of increasn
of student 'utiLization of the CTS will depend on how quickly the instructor
programmers are able to develop instructional material and covipiie ir on
the systemi. because the actual workload placed on the system by Ehe low
numr'er of students did not exercise the system sufficiently, a workload
simulator vas used to provide more system activity.

c. Simulated workload. The simulator used or, the CTS --as an actupl
* lesson r ,elfiod o replace the student with an automatic respcnse based
* on a tir-c 1:7Lt Litr-ired from a random number. The sirulator was run

at t'. rsi- rrates. The Slow Simulator response is tirte ,-oi-i
from twerty to fr.rty-five seconds after the screen -is displayco!. The P
Fact .Sirul ;tor response is timed to occur from ten to twenty 3eccne's aftor
the screen iE dirplayed.

5. Trime period of PMA. The PflA was conducted during the ti.e period
of 4~ 3.nuarythromgh 25 Mnrch 1977. The time at the ABACU'S sitc i:ss
divided into three phases:

P. First orelivinary visit - 4 through 7 January 1977. Second pre-
* liminary visit Z 5 through 27 January 1977.

16I
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b. The prelininavr visits reusedo to detern-ire p-oblcrr; to be addres~'ed,
or studieS to be rade durirg the !Measurcnent Phase of the project.

c. Mensurerer. Phnce -1 throuah 25 Yarch 1977. The r~e:sure~cnt of
* system perfcrzt..zn.ce and analysis of the data collected occurred durirng this

phase of the project.

6. Resources su~nlied by tSACSSEA. '

a. CO1MTEN, Inc., !)-870C hardw,.are ronitor. T1.1s birdva-c- r-nivtcr in-
c ludes two types of date7 cc.c 'c.dvlcr oeic n': zc.; 3cc'~~
the data ceilecte! en ragnetic Lape:

(1) The D-7916 hardware r-onitor wzhich counts or t2ircvs c~ent-
high sreed electrrnic co unters, the contents of vhI.-cl, tre '1cn-- ~
ically I- Magrc-r! tape.

(2) Tlhe D-8049~-T! data controller which col 1 ecr infor- ci.Lrt
three E ix tc-b -1 1L , r e crr a-,soe hs nerec- in buffers, the

conten-tr cf v-hi'h are~ written periodicilly to r~aagvetlc t'

*b. C(.i'EN, Inc.. IDYIAPL.! 6.3 datn reduction-, SOft~ac T1:i7f .cxr
f fc=3o thiN harevarc nrtcnitor eata stored on vrag-netic tapc irtc. pr .,ted
reports for analysis.

7. Measure-ments to be perforned. A copy of the Merurpnd4Lz cf Agree-
vent between 1'AC ,P nc, thie Training Support Center Is "r, ped~:F
The planned m.eacurererts were:

* ~a. General 1/0) activitY. for the system oidla he.-~

*(1) All Pi~ e'c'?. Mcrorv P-c'oss links , which conncj:v nh~ cT roI e r
to ths Svstem ':ontroller ax-i eich Display Controller.

* (2) Pl' nrnrrtic 1/0 links, which connect each Displiay Cointroll.er
to thc Syrier. ControllCer.

*(3) Data r~se Cnntrcller disk activity, ircludin- se-1--
and unit busy -'

(~*"~;.' C':'-trc icris1 acti,.ity, indli(1ni F-.±.'' &-rs r
Unit tu'tit-.

0~~~~~ 0 0
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b.Mzin neror- :cr-(ntruction address) mppping of the follcwiri!:

(1) System Controller

(2) Data Base Ccrtroller

*(3) Display Controller

c. Determination of CPC idle tim.,e on the following CPU's:

(1) Systen:,- Ccntroller

*(2) Data Ease Controller

(3) Disnlav Ccntrollnr

8. Scratch area contentionz reasurer~pnt. This mreasurement involvekC
* countinig the n'jrIer of ti"-.es the 1Display Controller softuarc vas unrble

to process d.-spla-!- data because no scratch (work) area in me.or',y was
available for use.

*1. Problems encountered.

*a. Prcbe rot, dveJoPnm_,:t. The PMAta d~d not have satisfactory
probe poirt cr -e project until 24 February 1977, because Iocal site
Customer En-ineer Tcrsrrnel d.4i not have the necessary expertise to rro-

* vide the PIIA teami the probe points. This delayed the beginnina oi th-,
measurem~ent phase ef the project until 1 M!arch 1977; thus, thco n-site
measuremcnt Perice was-one weed- less than planned.

b. Data reduc*1cn support. Deta rei uction support was generously
* mde va lel b-; t-le Saannah 'River Plant, Energy '.esearch and Dcvp--op-

* ment e.i'ta .io-ev-r, the Sav,.nnnh River Flziiit 1600 bri tonn
drives could not r~hrr uo ~tms1600 bpi n-agnetic tz-.pcs.

* This Drebler -as rE'7nl-Eri by cc,*:inr the 1600 bT)i taoes to 850 b~i Lat
* the Ft. Go x Infor:-'-tion S'Nsteims Cffice, before reducing

tnem at the I v=-.-, ,4 - 71rt 7he S.-vonn;-.- "liver Plant Cozp:uter- s;ys
terr had! no trAerrac'Io~rh. cr"-i8( i taprs. F'eweverT.te .
teama wps ncL a,; ,urrc tlho% c'zi rUILCO their rz w eata tilltc thi r
week of the rn-site -,casiir-7enz. J~March 1977.
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c. Strobe for instruction address data. Attempts to synchronize a
nine-bit signal pat'ter. with the Unibus register, on the DEC PDP 11/35,
con:aining an instructicn address proxod unsuccessful. However, useful
instructicn'data, fetch adl.ress cap data wAs collected uving a simple single
line strobn, beginning 22 M~arch 1977.

2. Studies not completed.

a. No instructirn addr.ess map of the Data Base Controller was made,
due to a lack of available Einme.

b. It w~as intended to use the D-7720 Bit Comparator to directlv measure
idle time cn the Syster. Controller, and to collect 1dlc loop ti.iginfor-
mation on the Data Base Ccntroller arid Display Controllers using the D-8028
Data Handler/Cozparator. The PMA teaim was unable to collect the abo%-e. cata,
due to problems in using the nine-bit strcbe discussed in paragraph III.l.c
above, and a lack of available tire.

c. Because the nerory map data was collected late in the project, the
PYA team was not able to rake a conclusive analysis of the data. Further,
ABACUS personnel did nct have scurce listings for the F.SX-llD operating
system- used on the System Ccntroller. Copies of the =emory maps were given
to Project ABACUS personnel for their ow. analysis.

d. Scratch area contention reasurerent. The PYK1. tepw w-as unlble to
make a conclusive anl~ysis of the data from this r-easurement because the
data collected running the Fast Simulator did not represcnt a typical
workload.

3. Findings.

a. Untapped system resources. The CTS contains much more power than
*Is necessary for its present use in CM!I. The one second terrminal response

time is no longer needed to assure that the student will maintain attenticn
and move quickly through the instructional material. Date collected in-

* dicates that there is considerable untapped power in the svstem,.

(1) 1/0 activity. The availability of untapped system- reources is
demonstrated by the low activity on the Direct M-emory Access links (between
the Data Zzse Controller (DLC) and the Syster. Ccntrollor (SC) and Display
Controller ('PC))S and Programed 1/0 links (between the SC and the DC), as
summarized in tables 4-1 and 4-2, below.

*H- 10



Tzbic 4-1
Direct Y~crory Acce2ss-Link Lctivity

(Expressed as a percent of meastrerent t ime)

Between 22mteer. Etrccn Er twe-cn D!'A b
DEC/DCl DBCIDC2 DBC/DC3 BBC/DC4 Average

Fast Simulator 19.08Z 20.59%. 21.01% 22.65% 20.83%
Slow Sirnulatcr 2.33 2.06 1.97 2.59 2.23
Normal Daytime .23 .56 .30 .37 .36

It is estim-ated that the Direct M~emory Access links can support 40% tactivity.-
It follows that the amount of untapped I/0 resources in. the Direct Memory
Access links is the difference bett'een 40%. and 2.23%,;the Slow Simulatcr
average, wh: cli is 37.77%. The Slow Simulator most nearly approximates the
full four hundred student workload to be placed on the system. The Direct
Memory Access links have 94.42h' unused capacity (37.77 % 401~% x 100 94.42%).

Table 4-2
Programed I/0 Link Activity

(Expressed as a count of wcrds transferred per niinute)*

Between Between re tween
SCIDCl SCIDC2 sC/DC4 2Averzge

Fast Sin~ulatcr 3036.1 3051.7 290.1 3015.9
Slow simulator 593.5 5908.4 607.7 599.8
Normal Daytime 72.0 130.1 5&.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 Simulctor average is close to the maximum average word per minute
transfcr rate for the Programed I/0 links because the burst rate on these.-
links probably approaches the 5100 word per minute marlimum. The Slow
Simulator average is 19.88% (599.8 e3015.9 x 100 -19.88%) of the Fast
Simulator average, indicating that the CTS Programied 1/0 links have 80.12%
unused capacity (100% -19.88% 80.12%).

(2) CPU tctivity on the Data Base Controller. No instruction/'data
fetch activity rn, data was collectei during the project. Yowever, because
I/0 activity to ane from the DBC was extrem~ely low, it is appiarent that
CPU activity was very low also. This is because the only function of' the*.
DBC is to access the CTS data base. Further, data Is sent or received
through aDiigcct. YeLory Access link which requircs vocy little CPU activity
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to handle data transfers. Daytime Direct I!emory Access activity to and
from the DEC was less than one percent of total measurement time. It
seems from this informtion that CPU idle time in the DBC is presently above
ninety percent and vould still be high when a full, four hundred student
load Is placed on the CTS.

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

(1) Unused DIVA disk drives. The Data Base Controller requires only
one of the four available disk units to contain all present. student materi! al.
Further, this one unit will still be sufficient to contain all student
material when the full, four hundred student wvorklcad is placed cn the sys-
tem. Specifically, 200 of the 400 available cylinders on one DIVA disk
pack have been filled with two-thirds of the intended course material cn
the system. To date, the full 31E (Radio Repair) course, half of the
31J (Teletype Repair) course, and half of the 35L (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 mat-
erial.

(2) Ifprovement in instructor prograver productivity.

(a) The Instructor programers create the student lesscn material cn
the System Controller in two steps. First the source code is entered and
stored on the System Controller PX(05 disk., The instructor progra-er as-
sembles and then evaluates the studin't lesson material. If necessary,
corrections are applied to the lesson material until the lesson material
is the way the instructor programer wants it, hren error free, the assembled
student material is stored temporarily on disk and later durped to tape.
Then, the tape is loaded on the Data Base Controller's DIVA disk device 0.

(b) Project ABACUS personnel estimate that instructor programmer pro-
ductIvity could be increased an estimated fifty percent if all three
courses could be kept on line during development. Presently, only one
course can be kept on line at one time, resulting in instructor programers
being unable to work with their lesson waterial. icwever, the increased
instructor programer productivity would be wasted unless:

1 More than the present three courses are to be installed on the
system, or;

2 Extensive and continuous revisions of present course material
are p-lanned.

H-12
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(3) The proposed transfer.

(a) Project ABACUS personnel want to eliminate this disk to tape pro-
cessirL and have n.ore disk spare for instructor prograrer lesson data on ,
the Syster Controller by replacing the three smaller DEC PX05 (1.2 million
word capacity each) disk drives with the three unused DIVA (29 million word
capacity each) disk drives frcm the DBC. This would necessitate the pur-
chase of an additional DIVA disk controller, although it vould allow three
RK05 disk drives and their PY11D controller to be declared surplus.

(b) The data in table 4-3, below, hovs that the transfer of the DIVA .
disk drives and purchase of the DIVA disk controller could be made at.a.-
$18,600 savings to the Army if, and only if, there is a demonstrated need
for the transfer and another Army inst4llation had guaranteed to reutilize
the DEC RKl1D disk controller and RK05 disk drives declared surplus.

Table 4-3
Savings possible in transferring DIVA disk drives

Value of DrC equipment made surplus:
RKIlD controller $ 9,900
3 RK05 disk drives 15,300 S

Total $259-200

Cost of DIVA DC-23" controller 6,600.

Possible savings $18,600

IV. Conclusions.

1. The Direct Memory Access links have 94.42% unused capacity, and

the Programed I/O links have 80.12% unused capacity.

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

3. The system, as designed and configured, 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 courss to be installed on p
the syster.

H
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5. Tranisfer of three of the DIVA dis-k drives frcri the DBC to the
Systemi Coptroller would irprove. instructor prograrer productivity, by an
estimated fifty percent.

6. The incr,"iscd instructcr progrner productivity would be wasted
unless addiricncl courses are in~stalled ca the syster- or extensive revisions :

of present course material are planned.

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

8. The purchase of a DIVA disk controller and transfer of the three.*
DIVA disk drives to the DEC would result in a DEC disk controller andthe
disk drives becoming surplus, If an Army installation required and could
reutilize this equipment, then the total transaction would actually result
In a savings to the Army of $18,600.

V. Recoetnendat ions.

1. That the systemas design~ed and configured, should not be.pro-
Ifferated.

2. That the purchase of the DIVA disk controll.er be approved only if
there is a Uu~sLraLt:1LlieV-d and UU Atray -4-sLa1-!aLi'a guA!nat!Ld LO, re-
utilize the surplused DEjC equipment. Otherwise the thraee DIVA dieb&- driveas
should be declared surplus.. .

H-14
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Duscripti..n ot the Computer System

PCZu;. -. xtakns L-.c,,iz c- zl e hardware ofur v c
gital Equi-r~ent Ccrporaticni PD? 11/35 computer system used by ?rcject
!ACUS in the Ccmputerized Training,, Svstez- (CTS). Figure 1 dericts the

SFunctional Block Diagram. Figure 2 depicts the inter-ComT,-ter Toat-

H-i16
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Mernoraindui of Agreement

* Appendi:: L ccritairs a copy of tlie Y'erorandur of Agrecrent ~~
* rernresertartives of Trainin; Suprort Cor.:er Project ABACUS anld US AYrLW.
* Cco.puter Sy-,tenS S'uprort a~nd Evaluation Agency.

H1-20
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BET4E E N

Pr' --- US Arrmy Cr,"Dx'cr Sv,*i Su7xo t
* 72'L 1 Ti.,c an' rd Lv!-'o A-:/ Pn.

US Ar-ry 7ra n ; n Sup cirt C:.nter Sys'eri Tec k'iu'rs 3-*. y;
Fort Fu-7tis, VA WsizC::£-

* . ur~s~ T7 i~~ of th7S Mem'orandLrn of A-r;,er--rt ' A is to:

D. ef T e ir f I fc 7,sasLrem-7 olh)ectlves c f t I.ee z n~
Measurcrr.er~t ani AnalTvsis CFP.'A) cf the Project D5CJ i~iia Ecuiprne?-~

*oration P7P-1/!35 ccm-puter syste.-, located at Fort GTr.-on, OA.

b. dent!fy tlh-e r.ampower and F ,A -too Is wh ich wiI be brouc--ht to bc~a:

* 2. Scce. Th Is !10A covers aft acf~vit les relatln to the F'A. befrri
5 iauv ±r-tuch 25 ''rh1977. The sp oific sc*7e.djle is -;,r a. tioo~.
effr zC) s a50O.'s

a. First DrdH'nTinary tori-site) analysis: 5 through 3 JI-ru~ry 1977.

* c. Co--pu4ler measur'e-nt and analysis: 22 February through 25 "'rch 1977.

3. 1rn"r 'e ve. The cereraf Durpose of -the F14A i to collect d3-ra thaat
wi TI ~n>V~ ~oc~Y& anae- a sound basis for ki~ ccc nt~~.

TPAXC ~ '--~'-~~t f Army concernirc the pro-totvpe techr,-Jcat svwste'r, D--
fential of Irdivdual cc-rponents and those areas requiring -further resee-rco

* and r. o -

4. S--:1ic~ The PMA will address the following s ,ciflc objectives,
* ea r- i Iz iI az n -ow ~c e d a nd cor P Iet ed i n t urrn,, t Ime ne 7TI 1 . E 'Cb

o b, e,,-4 v c i 't- r the order t-.t they are Iiiste: below. ~
s-C< n . t i a' e Itae u nti I -,c crc. inr ch 'iv e s~ -1r
sa '.~ * P Pf-1cwver, f a 11--re to corrip I te an ohjcct iv.e wi 1 11
reu" -. T7-;: tn! r-suremocnt period.

a. Objective 1. Gen~eral 1110 ac. vily for Thc syzt,-. to irclvu4-- +'I,

folflowing:

I1 All -A I D' s (C-VA Cha n rel

.(2) All MR1IC'-. (Proqa--"'?o 1/O 1links)

(3) DIV'A Disk Activity

(4) CO RXC5 V~&.Activity 3t Syste-' Controller

H-21
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b. Objectlive 2. fl'emory (Instruction addrxss) mapping of the system

Ireth following 3.iorit:laino P detm i h oi~n rcT

(1) Syste-m Controller.

(2) Data Base Controller.

* -(3) Display Controller.

5. Approach. The approach to analyis of data collection will be as follcws:

a. Identify probable collection criteria.

b. Design reasurement plan for collection of data necessary to valiecate
Identified criteria.

*c. Make measurement(s).

*d. Determine if measurement result prove cau'E;'s* -,alla(i nct, rctu'n
*to step 4a).

6. Resources to be AoDDied to the Project.

a . To be supplied by CSSEA:

-~ (1) Manpower.

(a) The assigned CSSEA PMA Project Leader Is MAr. Gerald B. Darousch,
* computer Specialist, Performance Analysis Branch, CSSE-ST-P, telephone
* AUITOVON 227-4160/4175.

(b) Level of support: Two performance analysts during the co putr
measurement-.and analysis phase of the project.

(2) PNMA tools available:

(a) Comften, Inc. D-5700 Hardware Yonltor Systemn.

(b) Cor-ien, I nc. CYNJAPAR H3-rdwarc "k7n I cr Data P-V ,!CC*

b, To be supplied by P-ojezt ABACUS: ~.

(1) %,inrower: Prokcct A!'ACUJS will a-slcn, v-pff'ctoUc-:v
*PMA ten-n,ipner an Individual %h ' Is th, rc-: i ,:"-
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work a-: n member of the "i Ieam In developing ; nd carrying cut urr0n
plans and will be available fuiltime for Ith. Hife of the proJj7ct.AVi-
ally, Prnjpcf APAC!JS will make Ovailable othr-r knowiedjble pe-sonn-i a-
necessarV to ans.4cr technical qUestfcons or to respon~d to requeos for cr-
load infrrnation.

I (2) Computer system time. P

(a! Data reduction time W*11 be provided at a nearby gcvernment

* Installation.

(b) Stand-alone installation time up o one hour during several
periods for probe point attachment and validatiDr:.

(3) Services of hardware vendor(s) cusformer erg ineers. Project S2
*will ma&.e arrangements for payment of all chpr',es Incident to such servic-- .
* Maximum effort will be made by the P?'A team to accomplish these actions durin-
I normal R4. time to preclude unnecessary costs. ANhere possible these services
* will be requested during normal preventive maintenance periods.

(4) Access to computer roo,7, Project ABACUS personnel will assist
the PMA team In determining 4he best location for the installation of -he
CSSEA D-873O hardware monitor. Project ABACUS will arrance for PIAA team

pmember(s) access to the computer room. All Project ABACUS team members will
* have curr nt secret or top secret clearances. Project ABACUS will assign

escorib ;o 1hose corntr.zctor perscnr-cl (zustcrner e~nmnPpr ant: software snec-
* ists on an as needed basis) who do not have the required clearances at

.-times when ittqs necessary that su..ch personn~el have access to the Prcject
ABACUS computer room to service CSSEA hardware mronitors.----------

(5) Work space and support equipment: Arrangements will be made to:

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

Wb Provide two tables (approximately 3' x 5' each) or carts with
equivalent area, capable of supporting 350 pounds each, for installation of
-the CSSEA D-870C hardware monitor.

(6) -Project ABACUS will provide personnel to accept CSSEA hardwar-'
m m-~nitor anc, suppz-rt equipment when it arrives arid help wi-1h -,he inslaila- )n

of 1his e-luiprnor-t. Prnject ABACUS will also provide personnel to assist in
*packing and shipping the equipment at the completion of the test.

*6. 1 ns t' I '-f probes. Atimchmeni of h3r -,f2cO monitor p~rob'es t-
*DEC systemi wfl 'Oe done only by DEC Custo'"er Engineer person:-,l.

7. Cor.str.lrts. Full re~lizatioi of all objectives stated in this ~c~:
of Agreencrit is contingent upon the success of CSSEA, Project ABACUS 31 71
personnel in locating satisfactory points for hardware monitor probe t "
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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) p

2 54 .48 .51 (self-paced).

3 36 .70 .80 (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

11 23 .36 .47

12 24 .54 .32

13 24 .83 1.32

14 45 -.29 -.23

AVERAGE OF TASKS 4 THRU 14 -. 81 .87 .-

I-%



COMMULICATIVE TECUNC,'10 Y DIREFCTO7RA-,E
US ARM[Y TRATNI,,G SUPPORT CENTE?,

FORT EUSTIS, VIRGINIA 23604

PUBLICATION LIST

TITLE CTD-TR # DDC f'

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

The Implementation of Comrputer Assisted 69-1 AD 704 339
Instruction in US Army Basic Electronics
Training. Sep 69

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

I
An Automated Student Registration Pro- 70-2 AD 710 983
cedure tREGIS). June 70

A TLACRO System for Computer Assisted 70-3 (None)
Instruction. May 1970

Applicntion of Computers to Training. 71-1 AD 749 468
Apr 71

An Iistructional iodel for Computer 71-2 AD 745 409 %
Assisted Tnotruction. May 1971

Instructional Programming Guide for Corn- 71-3 AD 749 469
puter AsLsstnd Instruction. Jul 71

Task Croup R:port: CAT Volumes I & TI. (None) (None)
Apr 72

A Su-'-tive Evaluation of Computer 72-1 AD 749 470
A,;i!t-ed ITstru'tJon in US Army Basic
Electronics Trainig. May 1972

Vacuu.d Tube/Solid State Circuit Survey 73-1 AD 759 129
Mar 73

CLASS I Laguag.: Document A (Specif. (None) (None)
No: S-125-72). Apr 73
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S-125-711). Apr 73

Conrept Plan: PBookleL Z (Spocif. 'NO: (None) (None)
-~~~~ n 1j.Ar 73

Estin-ited System Use Factors: Docu- (None) (None)
me . '%Specif. NzN S-175-72). Apr 73

A Pre-imninary ant~ ~' ~ 73-2 1 1) 762 1 Mf
Cpvr 71 CC!riL 4ning, ;srt. . Jul 73

An %-.-- " - rW- 'rbl73-3 AD 7''I 1;6

-~:*Kepoit C pitrzd7/;AD) i- 767
T ~I I )-YM y'.tr: Project ABACLIS. Aug 73

Prplmy,- ir'i ri Plan~ for Us jrmy, 74-i AD 7 77 7S."

p.A' n Yea~r RerorL Comuterized 74~-2 (Nn)
,rairino Apr 71.

ir 1) i Arm-y 74-3 AP 7( 7 429'

k'Acpntl S.i 7!-d H:-'-ifACJ Aftler47
Tri.r;~Projc-c AY,!,CTHS. Ail,- 7

EffectP,.' Writ-Ing for a Comptiterized 75-1 AD A034/444
Trainini, Jan 75

Computer App 1icitions in Arry Tr.iinrg (None) 'None)
Present --!i .nved ArLlvity. Apr 75

Inst-uc-' -- t 711*-- tivcp(Q5ss of thp PLATO TV 75-2 A" 1fl2!?V,',6 a
Mv19 7S

The Fi:-e c-f (011P I~ tom'(r ji Arriv Tra i.-,g 75-- AD AO'1h35

Third 1..;S.t~, epcort Computerized 75-4 AD AO3-45Oi
Training- 11~rn roj-rtc AB.-Ci"S. Aug 75



T C Tr)-~ -A n'.:) 1!

Proje't PA.CUS Ihnr~'' on Program Docuim.en- 76-1 AT) A0341,39
tation and hpi;.Feb 76

Course Develop-ent and Applications Programming (None) (None)
Summarv. 113r 76

Report on Lhe Final Acceptance Test for CTS 76-2 (None)
(Co utri;-"T~.in n~Svqrern). Aug 76

The Tfest iv- 'K -r-- ion Kord for 76-3 AD A03/1,45
Predicting Inricy i'i Various Army Courses.
Or-t 76

Cnmptiteri'- 'z1nr ystem Final Report. 76-4 AD AO3/hA1
Nov 76

Fourth Year Statu'irz gvr Computerized 76-5 AD A037346
Training SvsItemq- Prolect, P'roject ABACUS.
Aug 76
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