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Discusaion o HARVEST Planaing

1, LATRODuCUIoN

—

This discussion concerniug the HARVEST System wnich is scheduled for
arcival i Sephember, 1300, wasg preparcd for e purpose or aldic MPRC

i ive plamniug for Fiscel Years 1G60-01. It iy &ppareal thal the

tustuliation of this systew will srsatly affect the proveselusy capsbilitlice

cf MPRO due 5o the tremeudous increase L nrocessigg

b

speeud and tecunigues
whic: will ‘e made vossible usiug tnls system. This lacrceee 1u peoscasiog

cpoablility wili sreatly affect the need of the continued operstion of

septaln rental ogulpment and Agency-owned equiprent.
Briefly, the following discussicn supports the elimiantic. of the EDPM TGk

and 0

equipment frow the rental budset and the retivewment of the

VIV A
!

LTLAS T and ATLAS II equipment and other equipmeub suci as CICsRO, MIiLIT,
Tue personuel (prograawmlog, opertliag ane engiveecling)

relenaed as @ iesull of cancellation and retiremeus of cjuipneut will

e sufficlent to sustain e HARVEST Systom.

Al eguipment plannluy calendar 1s provided at the ead ol tals report
for crovidin: elacity to tne discussion aud For uge as &« uide in

vlannicd Tor effecti-e ctilization of aneney eyulpment.

Tue conabdorebions dnich follow have veen alvided 1nto two parts --

(L) hqufbment and Fiscal Planning and (£) Persounel Planolog.
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“II. WQUIPMENT AND PISCAL PLANWING

A,

97

Preseut Procesaing Requirsment

-

L. The rollowing statemeuts concerning production ststlstics are

rresented to clarify the conclusion reachied 1o esiimating BARVEST

efflclency to absorb our curreni worxkload.

&,

a

The HDPM /0%'s nave been operating as Yollows (bas=d nu & Lews perioe )

(1). Prodvetion 6%
(2). Checkout 12%
(3)y Loet Time l}%
(). Malnicumuce Wi
(). ILae 0%
{v)s Overtiae o

The produsiion processiog vime for four HDPM Oh's was computed

to be 84% of & 40 hour weex. This yields YOL groduction hours

Ihe production proviess for the FDPM (09 were estimpled as fullowas
(L)s % ou soriiay ¢ 50,000 records per hLour,

(2). 0% on otbes tape bound provlews .. 15C,000 recoras ver bhour,

The EOPM 704's have baeen operating as folluws (vased on & LU-wk

veriod)s
(1), Productio- o2uth

{#). Checkout 1y.4%

(). Lost, Tiue b, 29,

(L), Malatenence e aF

{£). 1ale S hs

iu). Gvertine (25% of weekend tice)
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The production proceseing time of the three EDPM 704's was
computed to be 6L % of a 300 hour week pius 2% of Lhk
svailable veekend hours. This ylelde 200 hours of production

procesging ver week.

The ATLAS equipment has beern operating as followe;

(besed on & LU-month period)

ATLAS I ATLAS II
(1). Production 55.3% 13.0%
(£). Checkout Gl D%
(3). Lost Time iR ' &,
(4). Malntenence 16.6% LOUE
(&), Idle 3.1% 0.0%

ATLAS T production processing time wes computed Lo ve The of a
& i

180 hour week or 120 production houss per week.

ATLaS IX production processing time was computed Lo be <3.0%

of a 240 hour week or 20l production hours per weck.

An estimate of FAARVEST versus ATLAS 11 processing abliity

is 100 to L. Versus ATLAS I, 300 to 1.

A conservative estimate of HARVEST versus ZDPM jOL processing

ability is 50 to 1.

The input requlrement for HARVAST was taken froa current

card-to-tape and TAMPA operating ntatistics. The current card

[ 2

nput is a 1.5 million cards per wesk. The curreol TaMPA

coaversion is & 3 million 160 positiou pecords por wees.
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1. ‘The amount of {atermed

. A

iste processing performed vase debterumdned

vy sulbgiracblag gutput results froa posglole procesging volume.

m. The output ragulrement was determined from priuter and puach
upe Fiouces. The curceal printer outputl 18 .l million priated
itema per weék. The current pucch ouiput ig Louobk million carus
per week.

n. ‘Mme record slze used ilu computing Lines was S0 positioas extept

o TAMPa where = 10 positloa recora sice was uscd.

The amount of HARVEST time aeceasary to abgort the current whPM 104,
EDPM TO) and ATLAS nyulpment processing bLased on Lire above statemeats
would be §/.0 hours per weeks

The tine breaks down 1n detall a8 follows:

@, | L.t hours L0 redd 1,3 million cerd-to~tape Ao ToMPA records,

6]

b, 20,4 hours tu write w.9 milllon cunch snd pricster llems per we K.
c. 2.& hours te sorl 10 wmillion records.

J.’%l.o nours to process LG milliou intermedlule recoyds usliag toe
TRACTOR Taype Systew.

e. 2.9 hours Lo conplete EDFM 70L type processing.

§.0 .4 rours to complete ATLaS I processing .

ge | ¢.0 hours Lo complete the ATLAS 1I processing.

b
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C.

The auove represents vhe wor

input-outpul time waen't assumed to overlap.

g1

st cose for the HARVEST System. The

There wus 0 reduction

ven Por the avlllity Lo program jobe rather than gteps w8 1o 1o

done oun iDPM 707 type procassing. The interual supervisory systen
ype I

will have bthe ablility of controlling the HARVEST Systew s0 tihat

aore than a siagle provlew cas pe ia the state of processing Withiiu
the same perlod of tlme. Programs will ve written to multiplex toge

input=output operations, 80 that this tiwe can be reduced considerably.

The HARVEST Systen will plee us a wicinum of ! times our present

®OPM TOL sod (0D computing capaclty if we can Jearn Lo use Lo corractly

Fiscul Year 1300 Reyulrenests

b |
A »

Tre estimated coupruter wours for srocessing the Avalytic Offices’

reguirements for 100 38 Lo, 303 sDEM /Ob hours sna 2y,ydd HOYM (U

wours., This represanis & %1% increage over the available fi.e-day

weéx DM Oh time and a v increase OVEYr the EDPM (0 time. These

swie estimates are to ve uged for Fiscal Year Lol

On-line Rental sjuipment Requiresent

Lo

fhe followiog list coutainsg the eptimnted amount of on~-line rental

egldpuent whiel is reguired for the JARVEST Systew in Figeal Yeur 1yl
The prices are Lest LuesbBes rased on present prices aad aguimuent
inproveneuts.
. -
¢ & '._"_ 8 %
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Name Primary Shaiftt Total 3 Shifts
Cocd Reader - 1000 CPM @ $1L300 $32L0
Card Rsader Coutrol &) LC00 : 1300
Priaoter ~ (OO LPM & 1500 2700
Printer Control & 1000 1500
- Iuquiry % 300 iy
Tey=111 Dual Density & 1100 23700
Tape Control Uit 2350 33860
Punch « 250 CPM E " SO0 L0E0
Punci Coalrol e 1000 1300
$ (0500

The rental for the oa-line ejuigmeat would be for three-quarters ol

FY lyil since HARVEST is scheduled for Septemver 100,

D. Off<line Reutal Bgulpment Reqguirement

1.

The MARVEST Systen will require less peripheral eguipment than exists ‘
sl present to mest Fiscal Year 1901 requirements. We are presently
Px-inting at &% capacity, punching at 11% capmcity and loading

ards=to~tape at (% capacity. These figures are taged on 100

.

?V'ailaule hours (three-shift operation ) per veek for each peripheral
émit. The card loading aud puuching functions can be perforued
on-liue on the HARVEST System. These equipments should be releasged

withi the EZDEM 705 Systems.

Sone of the present low-speed printing units should be replaced

by an eyudvalent cspacity of high speed printers. Facllivy for
i’m.ndling, Jow volume priating jobs would 8till be required.

m"iﬁ
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BEe TRACTOR Tapes
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The six storage unite in the TRACTOR Tepe System have a minimum
capacity of 240 TRACTOR tape cartridgus. A proposed schedule for
delivery of these cartridges follows: |

a. 50 cartridges on delivery of the RARVEST Systen in deptember, 1500.

b. 30 cartridges per wonth for the remainder of Fiscal Year 1561,

The sbove figures would give us full minimus capscity seven montha
after delivery of the System and a total of 320 cartridges by the

end of Fiscal Year ol.

IBM has not given suy estimate of the price of one TRACTOR tupe
cartridze. R/D has estimated the cost at $300 per cartridge. AL this
price, our TRACTOR tape vudget for Fiscal Year 1961 would be $216,000.

TRACTOR tape budget for Fiscal Yesr 1400 is $L0,000.

One fully lomded TRACTOR tape (L300 feet} could hold 1,281,024
eighty-positiou records using a block size of 2043 words., This is
equivalent to furty 729~II1 tapes with & reel cespacity of 3,000

rect:}rds each. The bookkeeping on the TRACTOR Tape Systein would

proﬁibit us from packing this number of reels on a slngle TRACTOR

i

car?ridge. In actual processing we could expect apyroximately 10 jobs

|
per;cartridge whioh represents jobs requiriog 15 reels of 727 tape,
|

|
We ?ould expect at least a 200 reel per month reduction in cur 1/2
inc% tape requirement. Our present monthly level of the 1/2 iueh
{ : .
maghetic tapes is 600 reels per montdi.

§
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funding Recomnendations

1. The O/M funds 1n the PARMER Fiscal Prozgres dated U May 1559 ahould
ha revised iu pocordance with the followinst

a., Iltem 5b, Data Gonversion gquipmeut, of the Fiscal Program

should o¢ deleted. The cost of this conversion is axorbitany

for the operatlion performed. 1t will require § minukes on Lne
124-11% 8B compared to 3 ceconds un the TRACTOR tape drive for
whe conversion of cne reel of 124-111 tepe. Tt is doubtful that
normel processing would require the full weiuht of the Basle
Exchange. The conversion can be perrormed. ou-iine without
seriously affectiog the efficieut utilization of the HARVEST -

Sy stent faese funds should be Held in reserve for sddltional
components which might be required. The adadition of a high speed
aiex unit, Lovw apeed exchanie) and possibly Swiit tape drives
bshou‘l.d ve coualdered. The £irgt GtWwo compouents could absorv

the 650 operstion as well ag strengthening the eatire HARVEST
System. These unlte will be gtudied and estimated prices will
%be obtained from IBM. Also i'.he agdition of three automsbtlic
cartridge handling units to the TRACTOR Tape System i Fiscal

yesr lynz should be congidered. This would regulre 350,000

b. | Item 5c, Additional Memories, needs sone type of immediate action.
This woney was pudgeted for Flscal Year 1ubl due %o ImM's

inability to deliver additvional memories with the HARVEST System.

Recently, ANEQ was informen that additional 2 microsecound mewory

e .




could be produced and installed before delivery of the HARVEST
System, MFRO should firmly commit funds end contract for two
additional 2 microsecond memories in Fiscal Year 1960. The

price for each will be approximately $1,000,000.

c. Ttem 54, TRACTOR Tape, in Fiscael Year 1961 should be incressed
to the smount previcusly indicated ($216,000) in this report.

(8ee II.E.3 above)

b7




111, PERSONNEL PLANNING

-~ A. Personnel Requirements
1. 'The personnel reguirement for putting NARVEST into operation can
be broken into five functional parts--system's programuing vlanning,
production progremming, data preparation, operatious and engineering.
The wequisition of the personuel for the gtaffing according to the
sbove functional parts will be explained under III.B.
a. Bystem's Planning. Initielly, it will be necessary to
establish a system's plaenniang group to hendle such problems as
(1) Automatic Coding
(2) Automstic Operatiocus
(3) Tepe Identification
(4) Memory Use
(5) TRAC‘I‘ORiTape System Use
(6) Debugging Techniques (Simulstion aud Desk Checking)
(7) Multiprogramming
(3) Data Preparation and Handling
(9) Training
It is very necessary ttiat solutiong to the above problems be
obtained in order that production type programmiug can be inlbleted
at the appropriate time. It is extrewely important that the
gelection of personuel be made from the moet talented of the

- experienced MPRO programmere since effective utllization of

HARVEST will depend for the most part on the solutions derived

by the 8ystem's Planniug Group.

SRS
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This group will detecmine how programs will be written and
now the HARVEST System will be utilized. It is estimated thut

20 prograuwmers will be requireé for thia group.

b. FProduction Programming. The establishment of a Production
Programming Group will Le reguired to re-progran for HARVEST
those programs which are currently on existing equipment, thel
will be cancelled in the case of rental equipment and retired
ix the case of Agency-ovwned equipment. There will be a require-
ment for reprogramming those problems which cé.n be sufficiently
improved upon by bveing procesaed on RARVEST. It is expected too
that many new problams will be ;;‘)lmned and prosgrummed for HARVEST
proceseiag prior to ites arrival and. that this effort will require
considerable effort. This progreamuing responsibility will be
assured by the Production Programiing Group. Thig group should
consist of 30-50 tralned programmers Who must be avallable at
lesst one year in advance of the arrival of the HARVEST System.
%'mis group would continus to grov until a complement of 50
|
iprogramara is reached.

In ordar for this Group to properly assume 1ts responsibillties,
an up-to-date program priority list based on ecocnomic

considerations and problem 1ife ghould be prepared for their

guidance.,  After the initial programning requirements hase been

= fulfilled, it is expected that the size of the group cen be
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reduced because of the increased experience of the programmers,
the lmproved programming system on HARVEST and the elimination
or reduction of duplicatica of progrumaing effort. The reduction

of the group eize could probably begin in Piscal Year 1962.

Data Preperstion. The HARVEET System will permit processing

that is beyoud the capabilities of existing equipment. The
menual data preparation personnel requirement is goiug to be
dependent on the improvements made by NSA in the fields of
automatic recording, conversion and editing. 'me efficlency of
the HARVEST System will depend oa the automatic recording,
converslon and editing devices. One type of equipment to date which
treats this problem is the FLORIDA Series. The STORK project and
cther fielded format systems will greatly incrme our data
convergion capacity when they become a reslity. The trend in
comuunications towards automatic systems instead of manual syatems
will aid us in handling lerge volumes of data provided we keep

up wi‘ch the conversion problem.
;\t}‘. present, we have peaks and troughs in our keypunching
L.
workload. No continuing backlog exists. We are keypunching at

85% capability due to this uneven workload.

Fiscal Year 1960 requirements indicate a 27% increase in

EDPM 705 proceseing and & 31% increase in EDFM TO4 processing,

over current production processing.
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Thege {1ures are undoubbedly high put cad ﬁrvbabiy be uged -
a8 actual regulvemeuts Tor Fiecal Yeer 190L. HRo iucrease 1in
manual preparation 18 gnticipated. The increuse lu cals to ve
processed will probuably come from the field and through

aubowatic conversion eguipment.

Opervatious. Iv is fell thet the programing lor the operation
of thie HARVESL Svstem should be the responsibility of & siagle
di.islon; however, it is rcemgnizei that certain organizational
chanses withiﬁ MPKO would be required if bthis were to te the
case. Tne operations personnel for the ayufpment iu the aystem

snould consist of the followlng:

(1), Operatlons Chief 1
(), namst. Operations Chiefs 2

(3}, Production Control Speclallsts {
(t). Ohift Personvel (One-shift)
Shift Sup re 1

Main Frame Sup.r. X

Prod. Cont. Spec. 2
Maic Framne Qper. Y
| Peri, Eguip. Oper. 3 Al
| 21 Totael

Englneering. MFRO~1% has indicated that there will be & reguirewent

four four engineers and ten techniciaus Lo perform Lhe waintenance on

he HARVEST System.

i
b




30

=
o~

Persomrl Acguigition

L.

Since one of Lhe purposes for the acquisition of tne HARVEST System

was to reduce the rental budget for Ayency processing equipment, it
ig reasousble to ansume that the personnsl can pe outeined through
reassigmueent of MPRO prograrwlog and operatios cersonnel. The

rhasing-out of the taking-offerental of uoa=Agency ejquipment and
the retirement of scme Acency~owned equipmént ahiould peruls &
reasonabily emooth transiticn to AARVEST. Although it 1s expented
that HARVEST prosramuers will be selected from all MPRO programners,
the current strength of only EDMM Ok and [O5 perscanel je sufficlent
to staff the System's Plaauning Group, the Production Programniog

Group and the Operation Group (mgsuning & three-shifl operation).

EDEM 704 GDPM 705 Totals
Programaing Supervisors ( b 11
Programmers v4 e 140
Opcnlu'bions Supervisors 2 L o
Ma1:¥ Frame Operators 12 3G ';;i
Peripheral Equipuent Opexators 0 17 17

Prod{uction Control i 5 ____:___
2L
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8. pPergonuel Trainiog

1e e eastablishment of & large Lraininy program to run for a Lwo-year
period will be reguired o treiu the personnel for the System’s
Plauning Group, the Production Yrogramuing Grouy aod the Jperations
Groups It is estimated that » thres-month veriod would te required
to develop the tralnlog progreau. (This could ve s jolnt MPRO/ R&D
proJect.) Emch training course would last four suths except for
the first two sessions which would last onl; Uthree monthe, AN
additional month will be reguirea for the later sessions due Lo the
additional materisl tu be co.ered which would be avnllsble at that
time., Noi more thaa four hours per day should be devoted Lo Lhe
HARY LT programeer training Jotil such time me tne writing of test

arograms starts.

=, Assumlng that the bwi-yesr period for training could coumence Gl

1 November ly®d, the traluing schedude would appear ag follows:

Bemsion Date - Leugth Hours/Dey  Mumber of Truinees

%*1. Aoy Y = Jan Lu 3 ;o 3 U

‘ 2. Feb %y = Apr S» 3 mo. 4 &0

i 30 Mey 59 = Jul 5% 3 wo. s 30

o Aug B9 - Ho- 5y b omo. h 36

5e Dec % - Mar 00 AT in 30

0. Apr ©0 - Jul D0 4 mo. b 30

- 13 Aug 60« fo. OO L mo. L 30

prcd #This seasion is set aside for the aevelopmeot of the training

LTOUTR .
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This treining schedule would reflect on the FDPM 704, EDPM 10Y

and AARVEST Groups as indicated in the table below. There Wus ap
ngsumption in arriving at uthese figures that ao egual number of
programuers from the EDPM 70k and iDFM 70% Groups were in each of
the traloing seassions and that an equal number of each t,ve were
selected for the HARVEST Group. The figures velow indicate, there
will be perscunel traloed for HARVEST programming iu addition to

those from the EDPM (04 and (U5 groups.

HARVEST EDPM (OL EDFM 0% Programmexg
Date Group Size Group 3Size Group Jice Trained
Feb 59 0 8% oL 0
My DY 10 w0 oL 20
Aug 5y 30 50 51 ’ 50
Dec b9 50 4G Ll S
Apr 60 0 30 31 110
Aug 50 30 20 21 140
Dec &0 110 10 b 170

The prdgramming tralnlng would be provided by two MPRO instructors.

There Jould be a requirement for oue classroom fvon 1 Feoruary 145y

waroughl 30 April 1+5Y and two classrooms for the duration of the
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The dste preperation personnel would uob require an; special

ARVEST Lralnlng.

The establishment of & threeemonth traiuing period for all
opcrations persoutiel would be necespaxry snd the traluing should
comaence in Msy 1.0. ‘Puis would be a four-hour/day Lreianing class
to wcgualut the aperatious personuel with the prograwuin, ayetem
and the operational aspects of the HARVESY components, (Bupervisory
pecsonnel would be given programming training es well se oparatvional
trafoing. ) Approximately one=third of the operational yersonuel
must be availlable by Segtémber‘lgéo for aingle-shift operstion,
one-thilcd by Jenuary lyol for two-shift vperavion and cne-third Ly

June lsol for threc-shilt opeiwtion.

MPRO-#Q nas iodicabed tuat the training of the four encineers and
ten bechnicians to pecforn malntenance on the HARVEST &ystem would
Gieur fricr to the calivery of thcvaystcm and partiali. st the
comtr&ct@r's site, The englueers would require one jear of trainln
and the ﬁccnniciaas would require from six months Le one yéar's

!
trninin¢i Any additionel maintensnce personnel would bLe traiaed

during tihe sixemonths countractor mainteannce period at RGA.

£

~
i
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V.

CONCLUSION

The goal of the plan udvanced in this discussion is to put into
operationu s system which is capeble of absorbing the workload

placed on MPRO Ly the Analytic Officies at the.cnrliest possible date;
In addition to matisfying the workload reguiresient, HARVEST will
provide ndditional capacity to meet fulure workload increases snd will
reduce the MPRO EDPM rental budget. The estimated saviugs s 3, 308,040
based upon Figcel Years 1%59«1902 comperison as shown in the attached

budsset estimates.

Close cooperation and support of MPRO orgenizations and the Analytic

Offices 13 uecessary for the succesaful realization of the goul set,

wlBe-
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ESTIMATED EDPW RENTAL BUDGET

APPROX MONTELX

RENTAL  FY LU59 FY 1500 FY 1561 FY 1562
SLED IT $20,250 $& 182,610 § 2k3,k80 § 2b3,k0 § 2k3, ka0
050 21,655 129,930 259,860  25%,866 259,800
ROB ROY 5,940 23, (60 ‘11,280 71,280 71,280
{05-3 b, b13 530,956 . 96,0820 :
705-I1X 05,700 591, 500 758, 00 157,100
MAIDEN FORM 0,080 L, 250 82, 5,0 132, 500
CLIP PIN b,000 13,120 56,160 50, 100
RARVEST 1Q, 560 o 705,000 | sho, 720
{Ob1 39, (5 Wi, 506 YT, 510 233,763
705-2 51,816 621, 92 621,792 310,090
[Ob=2 67,0008 811,296 511,290 603, k72
705-1 61,876 The, 512 Th2, 512 556, 304
7043 68,558 523,176 &23,170 823,116
[0S~k © 56,879 652, 5ha 632, 548 U, S48

Totals $5,076,156  $5,b81,646  $5,120,10k  §1,757,160
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