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Abstroot: Bosouse of the evor-inoreasing numbezr of progrems being opsrabed,
it has boor nocessary to chanpe the procedure of overabing progroms
on the compuber. This is the gogond in o gerics of threo momorenduss
whioh oxplain tho goneral procsdurs for putting programs on the
compubero

In ths past yoar of computer opsorsition a great deol of exparicnco
hao boon galned with rogard to ths method of operating and trouble-shoobing
progroms. Ono of the first things o programmer chould realige is that tho
probebllity of a program performing correctly during itn firat oporstion
is very smell. The roagon for this is usually dus o the negligemce of the
progremmer. In hic attempt to checlk the whols progrem, his ebbtonbion wili
mainly be direotod toward his logis sund his aumsrical mothod. If and vaon
he chocks for the pccoibility of e misbele erising from various 1little cvore
sighto, from the copying from the work shoet or from e misunderstanding of
the exeot function of a computor oporation, the program will have bocoma go
subjective to him that any such mictokss will usuzlly bo undobected. Iu
addition Go thio obgtascls the occurisnce of a mistake in Typiang or of o
tape equipment malfunction is possible, end last (bub no% least from some
programmer 'z point of view) thoro is tho slight posaibility of o transisnb
walfunction occurring during compubor opsration. Becouse of the labier it
is fortunate thet Whirlwind lacks the human property of Toing sensitive to
ingults., Suspsceting the compuber of malfunctions is in itzelf not to be
frovmed wpon, Bubt to accuge 1t of inoorroctly porforming without sufficient
ovidencs is analogous to zccusing a mirror of reflecting a false image. It -
is now tho confirmed opinion of those oxperienced with computer oporation
that a successful programmer 1s one who quletly accepts notice of an slarm
ond mothodicelly iunvestigates the informetion produced by tho alarm. Thon,
should ho discover a blundor, ho io paved tho humility of advertising it
throughout the laboratory end should he eliminats all posoibilities of =
porsonal misteke and produce conclusive evidencs of where the mechins mel-
function did occury, ke ic not only an efficient programmer bubt & capable
trouble=ghootor of whom thore cannot be too many.

Although i% would seem that = progrermer should double his offorts
in chocking his progrem bofors its initial operationy, this iz wot the caso.
Trup, ho should bo reasonsbly confident of its working; but to wosie timo
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chocking and rechsckiny ig nonzensc vhon ono coasidors tho purpose of tho
compudor. LU was built bo cowrvo, mot wo by porved. With this dn wmind

ead with o felr cmeuwat of pationco, cuos cen glvo the compa*ucr not ouly Ghe
tasl of colwving kis rumoricol problom bub algo tho chore of troublc-obpobing
sho grrors in hie programe. Howevor, like the fovmer, the lebtow ﬂhou’id ba
protinatle ond ovgenlzode Ono ghould deoide what error dilegrostic duia io
zocosaary ouly ofter o pufficiont cmowab of intelligont mvaﬂt:a.gg\ow,u hez
boon madoe

When tho computer was firat mods avellable to tho epplicationc
geoup, oach progremmsr oporabted hic oun progrem. Whon alarms ocourzrod it
was cormmon to Boe the computer sit idle for lerpgo periods of vimo while tho
progremmsy dosperatoly tried to gusss whet the lroublo was. Usually ho
would randomly oxomine tho contontz of somo atorago roglstors or oporato

the compubtor in an "order-by-order” fashion %o troce tho path of coatrol.
Moo ‘ini'z‘eqwntly o wrong button prossed or a awitch for gobton_., undor tho
pronoure of tho moment, resultod in dostruction of tho symptoms o wos
- trying to diagnose. Tho majority of thosec pcituations cadod with the noxt
programmor, his pebionce ab en end, demanding his turn and the woofuvl pro-
gromer, s8till pumzled, roturning to hic offico. Surprisirgly encugh, how-
ovory ho was not pumsled too long after o systemabtic study of ths olerm
information. In somo cages whon i:hmo or fcur successlve hours of computer
timo wore avallablo, tho prograumes wes able o roopsrate the progrom,
exenine e fou spocifio roglstbers, male the macoosary modiflcations, cad
successfully oporato his progrem. Fowever, all those mamunl oxeminations
and modifications took valuable timo and ocused much vnnecessary strain

n ths part of tho programmer.. :

Today, by moans of speoicl programs (post mortems), it is possiblo
to obtain printod rocords of the contents of ony scotion of storage reglstors
in one of the fivo difforont forms in which a word is mormally writtom. It
ic also poosiblo to obtoin subomatically printod or punchod information
assoclatod with oach oporation or with edrbaln solocted oporations as thoy
are oxocutod by the progrem. Algo, our input oquipment is faot onrough for
o largo numbor of parametors to bo imsortod in o pregrom in a very short
101:1@11 of timos This cen b2 espociclly valueblo o o programmor who has
liniting range troubles and £inds it nocessary to try o large numbor of
different valuos bofore a succossful operation jg obtainod. With ell theso
fesilitiec it should aot bo too difficult to acyuire tho necsosary error
diagnontic information.

Howovery inasmuch an all thios potontinl information taltos come=
pubor time in boing proocursd, no roquests for such deta should bo mado
until tho prograem hes falled to oporete and sufficlont timoe spont deciding
what information will bto noodod. 1Inm ordor for tho progremmer 4o comply
with such o domand, tho computer schodulo must bo such that ho will not
bs lopt waiting for tho rosulis of tho error diagnostic test. To accome
plich this end to avoid bio-ups, at lenst thros hourly computor periods,
separated by ot least two Iwura,, should be schoduled each day. This vould
provide ths ability to operate or tost o progrom abt loast fowr times during
o y;oolc and yobt rot consumo moro than o half hour of computor Gime.
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Sinaoe w"y 11telo Gimo will bo gpsot in ouon opsradlon of o pro~
greay ke prosonco of the programmer should aot be nocossery. A roy Low

onovaier ghould ko ableo to run the progyem by xz.cro]y folloving 2 elunle
set of ingbrucvions. IV has boon found that moro progrems can be oncratod
during o compubor poricd 1f it 1o the rosponslbiliity of omo or two wen %o
oporate all of the progrems, rather than if sook progeumsy operate:z his
ctd.  To inoreanro officicney further, 1t hoo baen requostsed that no manuel
sontrol of tho progrem be neosngery in ordor for it e Lo oporated (i.co
flip-flop registers ccnbaining poarometers, monuval photogrophy, o6t ).
Should thoe progremor feel tha absoluts nosd to opeorato his own program,
ho will bo ollowod, on requosht, ono fifteen minube period o weolk. I
more time is needod it will bz groantod through the hoad of the methoanabtics
groupe Tor progrems that have boon testod end require long periods of
oporabion to produce sufficient date, en cveoning schodulo, which cen be
variod doponding oun the aumbasr of programs end tho emownt of date, will

bs aveilableo

Ths actucl mochenics of oporating o progiem on tho compv:cce“ PO
quiros cwo requisition forms. The firgt roquosts the properation of tho
Fozowritor vops and the socond, tho actval operation. Should cn alarm
oocur in tho oparction of tho progrem there is o $hird roquisltion which
roquosto on ervor dlagnogtic test of tho oporation. (Sce ¥M-13R/1)

The tepos of main progrems will o numbsred uwsing o oapivtel ¥
as tho profix ond eny modifications will bo indicatod by its file numbow
procedod by o dash («), For oxcmple, Ttopo numbsr siz hundred and £iftoon
modification six would bo wriltten as T 6156 - 6, All percmeter tops num=
berg will have a oepital P as 2 prefize Tho £ile number will correspond
to tho moin program’s £ilo numbsy cnd the acbual paramstor numbor will
£ollow o desh, For e f\mplog tho socond sol of paremstorg in {i’e —uaber
6156 would bo P 615 « 2 Therofore if cne wishod o oporato tapo six huadred
and £iftoon modi ﬁ.oablon gix togother with the socond set or paremsbers,.tho
asgombled tape would consist of T 615 « 6 and P 616 <« 2, THobe thet e
p..rc.me*her nunbor distinguichas botwoon seto of paremstors in e given filoy
not sotas of parasmstors assoclatod with a m.nglo modification.

L wramouer" ip dofi ned as o sob or "clubch® of values. Tho
torm clutch iz used to omphasige tho fact that oll the veluses of one paro-
mator ore read in on oano movomont of tho pho't'ooii.cotfic‘ roador's clutcho
This proccdure waz decldod on iz order o nid the operator in distingulshing
paranotors as thoy are read in. Also, it has boen decided to requsst pro-
gromners not to roed in now sobs of paramstors by branoforring control 'to

N

'

% Paremeter tbtapos will bo filed separatsly,ond in 5-5-6 form will bo dise
tinguichsd from regular tapo mmbors by a double slash bocv'oen the mein
numbax' end parame: Sor mumbore
i.00 96, pls pj, pily, pé = 768186 « 6

p3s pls p3; p0L5;, »2 = PELS « 2
pSl Wlll causo o singlo slegh in the 5-5-6 tape number.
e 3 3 will cause o double sglash in the 5-5-6 tape numbor,
[oa
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the inpub progrem. AU Gho prosend himo Uhis proctles is suscopelblo Lo

Groasient syrors in thu reed operation. Yharefors, vhon o progran iu roody

oy o reed in the varemetor. This oprootics will nob ouly assurs Hhu pros
rromeer of gobbing hic pavemebor inbo storage corroetly bubt will wwoid
confuging the oporator regerding which poramotors have been roed ine. This
is o vory vemporery situction and progrommorg will be informsd whon 4t hes
boeon corrested.

Tho poerformonce roquast form (DL « 324) isg %o bo used scoh ting
thoro has boon a change in tho mein progrem or the paroemstsors. Tho form
is divided into two secblons, tho first boing tho rsquisibion itseli and
tho gecond tho indication of whet happenod. In £filling out the requisition
saction, one must indicabte the follcwuing: ‘

o) Thko Irind of tupe to bo usade
Bocause of the iucroasc ia storage capacity and thy addlition
of magnetic tapo it soom will bo possibls %o rcad in Floxzo-
writor shbanderd tepo, cenvort it, ond opurote tho progron
immedietely. Hoace the nsossulby of kmowlng whether Gtho
t2po i in 8«b6~8 or Flezouritor foimnl

b) The kind of outpubt equipmont and whobhor it is avbomalileaily
or menuelly conbrolled, (qp 200 (o))

Thore exo,inctiructions vhich will priabiqp 128 (d)/, punch
fgg 122 Jggg) o and photogreh (qs o) awbomesically. If ths
\oﬁ‘tpu‘c ig oubomatic the other equipment con bo lofc on with
o offect, With menuel control tho othor equipmsni has bo

ha vurnsd off,

o) Tho ¥ime consumzd by the program bafore auy of tho oubpub
equipmont responds.
In ordor for ths operator Lo avold vonfusing e loagthy com-
pubation with a closed loop, ho nsods to kaow approximetoly
how long the compubation should last.

d) Tho totel timo consumed by tho progren fyom tho moment it io
rond in unvil it is automablenlly cor menmucily stoppad.

This infermabtion is nseded in ordoyr for tho oporator to cale-
“ouleto epproximatoly how many progroms hio vill be ablo Uo
oporebo, aud alse to dobormino 1f somothing is wnrong with
“hp program should it conbinue o zuvm over tho estimatod
vime by o fair margin,

8) The cmoun®s of oubpube
The operator mupt kwow bow much dote is to b obtainsd, Pro-
grams hovo bson knotn to orr in guch a wey that the oubput
oquipment ig consvonbtly boing sewt nonsenso. Algo, tho progrem
2y bo ssb to burs oub o groat amount »f data but tho programmer
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any desiro owly a fraoiicn of this to dobermine whethor
progren Lo opoenuing corvechily. NP Uhe progrem cicoads Bin
amowal of dala predicind, the progrem will be svoprod waauvally.

if Yho progrem -did porform wirreckly, thoen the propro. rey b
ogoratod in en ovening poricd for e leng & Sime oo in neodode
Iz this way ths handling of progrows undor $oot cen be ompoditod.

) The Gyps of storage to bo usede
Thore avrs threo available gebs of sborige. Tho Pirst kea a
capacity of two hundred ond Tifby-six vogistors(AD - 457(o),
32 « 237 (a) ) amd is roforred Lo as Buwln 4, regulav, Thig
is rot o be uscd in eny now progrems. Tho second hag a enphe
olty of 320 ropistors (140 « 637 {0), 96 - 415 (d) ) cnd io
roferred to no Banik A, extra. This iz to fo uged \n ¢ll coges
whsro 320 registers ave suffiolente. The tiird bao A capreiby
of onc thougsand twenby-fowr registors {40 « 2087(o), 32 -
1056(d) ), end lg roforred tc as Banlk Bo Tiis is avallabls
only unofficizlly but mey bo wzed vhznever nvre than 319
registors aro mocessary. Boek B in quito rolicblo and wildl
Yo officially a part of Walrlwind by the Dirwy of ths yeay
(1952)c Programs writton for Bank A can end w 1l bs opowsted
in Boplz B whon available, bub those deslgnated vs Banle B will
only bo porformad whon the full Benk B g aveilells,

g) Tho paremotors which are ko bo used listod in tho irdicesed
placo with the appropriate ono of the four possiblo iavkrree-
tlong cireled next o ooci. The four poosibllitias avos
1} To Yo read in boforo oporating the moin program. (L.e

~obon aftor rsad-in of mein progrom aad roede-in Tho
narumebor bsfors oporabing « or stop aftsy recd-in
of ths proczding porcmstor end vood this paramsbor
in bafore opernting.)

2} To bo read in only if no olam occwrs in procodiag
oparvation. f{i.sc. skip this peramvber shouwld an alarm
ooour bafors it is road in.)

Voo 3) To be read in only if olarm oscurs in procoding
oparation. (i.o0., skip this paramotor unléessc an alavm
osoourg in preoccding oporations.)

4) To Lo wread in whother or not alarm occurred in
procoding oporation. (l.e. try this parwmeber
no matber what happons in. proceding opsrabions.)

Lot us coswue thet my program®s Stpo pumber is T454-5 snd I have
goven paremetora to bo trlod. Lot us furthsr ccsumo thet the first tvo ore
to bo read in bafore operabting the main program, the £ifth und sixth to bo
tricd (coparctoly) only if no elorm occcurs in the procsding oporations, bthab
the third is o paramebor which provides useful informetion vio some oubpub
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ot whot might havo oosurwsed to 2 o rogislere in the svent of an salamn,

that the fourth is o parsmeter whiolk resstso way vopsible ohongos in tho
vrogrem end that the oevenbh is a poramstor which tries o final ok
welusne which ero used Yo Yoot the rangs limite of tho program.
pavemebor sobup wovld appser 6ss

P4gs -1 (Ij2 3 ¢
P48 -2 ()25 4
P 464 = 5 1%)3
Pass -6 1(QQ38 4
P4sa -3 124
P4st -4 1 235(0)
P48t 7 (123514

Vhon tho operabor rogeives thy porformence roqulsition, ho will

choek tho form for complobtenosns cod then asscmblo ths mein taps cad ibs
" peramobors. 1f thore arce any qusstions, the programmor will bo called upon
to aunswer thsm ofore the program is operatod. APLsr the opovation of tho
program, & copy of the comploted form cnd eny resuits will bs returmsd o
tho programmsr slong with tho asscmbled haps. Shouvld the progrommar bo
doubtful sbouvt what was read in, ko will havo ths opportunity bto checl

tho tope without going to tho taps files. I the assembled Gape is wo
longer nscdod, tho progroumer ney destyroy it. However, Lf he wighes it
filod in the tope room, it must be assigned e now tape number, This situse
tlon may arise 1f o progrum and a cortein sob of parcmeters ero to bs used
very offton. If any assombled vapp io to bo modified in the least woy, tho
wholo teps must bo roasgembied by the opsroiors., Although this may seom
wastafuly, it will avoid comfusion. I the assenmbly is to bo rooperated
egain, the progrommer may roturn tho essenbly with a new rogquisition form
in ovrder bo sove unnecessory duplication tine. If o progrommer dooides
that his samplo date 1a correct end wants to obbtain o compleote set of datoy
he will indicabe this in the "comments” soction of his new requisition form
and includo, if possiblo, a copy of the semple dobas

Program Ferformanos Summery

I. A) For the first run of a new progrem, & modifiod progrem or o progrom
ith now parameters, £ill out in duplicete a Frogrem Porformanco Requesi,
D.=324; writing the file, or %topo, numbsr in tho upper left, your neme,
problem numbor, (roquest pumbsr will be filled in by operator), tho type of
taps to bo used, tho Gype of oubput which will by eutomatically ocalled into
pley by the program, tho cmount of each cubput eoxpoctod or desircd, tho
storage registers used (Bamlk A if no moro thon rogistors 96 to 415 decimal =
140 %o 637 oocbel, Banl B otherwlse), and lestly, list in proper order tho
numbors of the varlous sots of paramstersy, if ony; to bo ussd and oircle for
each the epproprieto ono of tho four indicated possibilities.
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If o prograwmscy wiskesy; he uny oporatc hin oun prosyom DUl must
!?.'.':'Jkk’;‘-f»‘)‘t she tlmo au*slgu d cud mest not telzo longor thon 15 ninulten withoub
iol arrvengomavdbe

>
a;
C”

Forfornonoo Requoste may ba sutnitied bsforo tho noedsd Sapos
hawn besn comwloboly propared. The vrogrom will gonerslly bo porformoed,
1}. poaniblogin tho £1lrct of :ocond asslgnod coaputor pericd fullo:r.v_‘:.lg

recolpt of roqueast and complotion of Gtapa. -

B) For orvor dingnosis date (poct woriem or obhirwico) on progroms
whioh heve i‘c;i.J.od, £11% out tis BRROR DIAGKOSIS TEST REQUEST form IL-329,
To be availeblo and dsseribod goene

c) For ropult mms of o tesled programy {ill oul tho Progroam P
formanoce Roquest form DL-324 es n A) bubt indicwbo wnder COIDIBUIS whot
rosults are expocted ao thet the progrem cant bo schoduiced fov o night run
if desired by tho oporavor., FRosultg should bs wvaileoble within o doy in
Ry cess.

I1, Tho originnl copy of the Frogirom Performenco Requost wil
roturncd o you a3 goon as the program hae baen porforzsd, togoth
any printed or puncx.ad rosulis, Indicabtion of aay 1&11*””1 In the progrsiy
with each pevemstor licted soperatoly, io glvon cm tho forme Any photos
graphs will bo dolivorod to you in tho form of olrips of 85 mn megnuiven
on the day feollowing biw progrom’c porformenco and eny prints moy b
requoated thon., (Seo M-1333).

- ﬁ .‘“‘é/z/‘m"»—&»

Signad _

7

5. %, Gilmere

Approved ___ ﬁ?ﬂ/}?ﬁ

C. V. Adans
JTG:a8

Attached: DI~143=3
DI~32¢
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TAPE PHEPARATION REQUISITION | Bectd at -
F FOEARAT] STIT T —&te
‘Needed by :
_ hour date
. File #
Fitle : ~ Problem # '
| ] 1, Program # =
futhor ; . Project ¥ a Parametar #

Fill in Title, Author, and File #3 indicate when the tape must be ready for usej fill out a
separate requisition for each modification of the program and for sach mew parameterj check the
applicable line in items 1, 2, 3, and U3 £ill in items 5 and/or 6 if desired; fill in the
desired program or parameters on this sheet or on a suitable form (s) securaly attached to this
requisition,

2, This is a complete program (or parameter),

Attach to Control transferred to
' I . ' . reg. : after
36 Octal addresses are used throughout, = read in, :

Dacmal-addrasaes ara"used"‘throughouto :
‘address of zero

Lo Type and have converted to conventional v '
5 “temporary register
_ 5=6 forme v address of 1lst order:
, - f interpretive routine
Type in conventional form but do not ,,..° . S :
convert to 5-5-6 form vx2 Separation constant
. N revxl - address of lst mmltiple
g : constant of
Prepare directly in 5-5-6 form {no more
thmn Ly registers may be involved).. miltilength print

routine,.
Type in SUEROUTINE form,

File in SUBROUTINE leraryo ISR #
‘l‘ype exactly as indicated, do not convert ‘or add convention characters.

Do Make obsolete all previous programs {or parameters, as the case may be) in this ?iie except
'thcseci:rcled.()l23115"6”7"891:0]112:,1311&15 '

‘6}., Make obsolete File #(s)

address contents addreés contents ) address contents

FORM DlL-.. 13-6
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| Recld ___
File ¥ BUDMLGLEd Dy o Ct
Short iun If the expected total time for the operatn.on of the main program and all.
I Long Run Paremsters is more than ten minutes, the program should be listed as a.
i long run. @The regular operator
The program is to be ‘operated bﬁ _at
15,0,0 Number , : .a,____apprOVed by
24,6,0 systen ;
]g__, o The programmer ﬂieed not ¢ Be prg_s_e_nt dur:.ng ‘
' and o ust the operatione \
: Should there bé any questionsoooMIT phone # - home
Input . .
g-&-s tape only The output equlpment is expected to. start operat:mg within
¥ lexo tape only " amememS€cOnds after the start of the progra.m,
T=P-5-6 and flexo The program is expected to run for min, total and pr:.nt
' ' e 1iNI6S punch inches,’ photograph____.frames
Output ' ' . record, ______ blocks on magnet:.c tape, read________blocks on
E=Jprinter : . .-magnetic tape,
unch The progrem should[ |stop sutomatically by
[lscope & camers ' ‘.?e stopped maenually,.
Dagnetic tape If the progrem runs for more then ‘minutes or

:.t should be stopped manuallye

The following; is the list and sequence of ﬁ’apes to be operated, '
Bach line is to be a separate 0pera‘blon of main progrsm, pa.rameters and interpret:.ve routine,

sgvmca | . A - COMMENT

1.

2o

3o | | . -

%o
s

6° o . ‘ ‘

SPECIAL INSTRUCTIONS: .

DL=324~3




