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A1I Apolio K-Start tape maintenance wili be carried out in accordahce with
'.,

EP-DPI-3260-1, trK-Start Tape Maintenance Procedurerr .
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SCOPE

This procedure appiies to modj.fications of exi.stj.ng i{-SuL:rt tii"rcsi:i rised

at NR, GAC and KSC. A new l(-Start iape will be genera-t*d' onL'/ as a

resuit of an ECP, and verification of the K-Start tape lvi.ii be l:oi'-r:c bY

generel requirements listed below.

CENERAL REQUIR.EMENTS

Exisiing K-Start tapes are changed for fhe foiLowing reasors:

To operate with a new flight program.

To reflect changes in test requirements'

Checkout of a I(-Start tape after a change will consist of:

Special analysis with regard to timing requireinents.

K-Srart tape performance to meet requiren-lents as cestecl on e c&l{
system.

Use of a sirnulationwhen G&N System l-ab tests are not.tieq.u*13 to
assure thrat the K-Start tape meets performance requirernen'Ls.

Use of spef.t;raft contractor faciLities wher e 3.2.2 anC 3"2.3 ai;ove
are not ddequate to assure that the l(-start tape meets the ince::i.ace

performance requirem ents

Field Site coordination for TCP compatibiiity.

K-Smrt tepe top fiow. F'igure i j.s the K-Start tape top flow pre';en;ed L

io give an oyerview bf the K-SBrt tape acri.vity. Any of tiie $lx shown

i.npurc cen generete a change to existing requi.rernents afi{i so ilecesslmte
a change to a K-Start tape.
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R.ESPCNSIBILITY AND HANDLING i.

Evaluaie Requirements /b{eed for Change

Changes wj.i1 have iwo i"iaiures. Those that etre fcrced bec;;.u;:': o; ::e*
assembly of flight progrems and t!:.ose that are required h;i ei.;-he ,- tire

Sieering Comm*itrees * tr(SC or the Checkout Coordi.nati.oli i'*e*l!L 3s,

Changes Forced by Fliglit Program R.eassernbiy

Eval.uetron of these changes consists of the softvuare eng3.c.*'e;: -ro'. :ei'*
ing the master lead in deck that is r-lsed for assen-]biing rhe I(*3:.;;:'i
ta[e*. Changes to the ni&ster lead in cieckai:e required r;i;C;i:e:::.aCe
if tne loiatioit of programs in fixed rr'leinory v+h.ich are'eti,::;:,r::d b1' 'rh'':

i(-Start 1apes have been moved" ErasabLe nlemory assignii:e"n"i:s ,tre
scanned. to determine if the utilizati.on of any erasabie rilemo::)r ilca-
tions by fixed memory routi.nes v+i.11 ::equire shrifting the locaiir':ir,, of
the various erasable mer:rory K-Start tape roiitines"

Required Changes

Changes requi.red by the Steeri.ng Commirtee or through the C':*.:"*ir:;*
tion Checkout Meetings are docurnefiied in ttie rti*utes of ri;.os'3 l",,ee ingu
and suppiied to the lead erigineer in charge of the K*Start i;;.pr: *.iiori"
The requj.::ed change i.s reviewed with Apolio system persilnneL uith
regard'io the need for the cirange and its effect on system .)pefei..on a-nG

soff'aere. If the change is undesirabLe or noi possiille, il1* pel'li'n
requesting &e change is so inforn:ed" If the chenge is desi-rahie *.nci

can be implemented, the lead engineer detercnines the tapes a.'t;-*';:'r.*C,

and notifies the sofrware engtneer to implenlent tine requested ciii'ing*"

Tape Checlcout

G&.N Sysrem Test R.equiremeats

The first pnase cf the testi.ng is pri"nci.pally a softlvare fur,*Ij,oii r:.:jr-'
formed. on the carc1,.i.eck from wh.icfu the l(-Start tape is m;,,.de* '.i'hff;

sotiware function consists of checking the VERES, l'lCUi\iS, i),:iT-:'u
etc., on each data card of the K-StarC deck and verj.fying iiiat ih.,r

seque$Ce of these keycodes, the verb*noun ccmbinatiol-ls, iile ;::i.t;::b*::

of data keycodes, and otl'ler reqilirernents of the G&N coffilltli*r ;ii:e
satisfled. trf any of the pre-stored r:ul.es contai.ned i.n tiris sol':ro'n'ai;e

progrern are viotrated, tire tristing which iCI printed out a$ a" re:;ui' of
iirirprogreri'r operat{on wili contain an EH.RCR desi.gnaticn fcii*i,ing
ti:.e iine of data on which Che error was detected. If no etr;f cI::, s"irc

found, e msgnetic tape is generated, and the myiar K-Stai:i tr,r$€ ls
punched. Finaliy, ttae I(-Smri tape and magneti.c tepe are 1erC

.-
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slinultaneogsly and comp&red" Coinpiete comparison is ;:ee;iii:::ri

before fhe punched K-Start tape.is considered to be sof'nvfir* ve.;:ifi'::'J"

The -preceCing sesjuence is used for all 1(-Start tapeo tiiai ar* pli;ci;.ei.
This iitciudes tapes made for Laboralory testing pul-po!;es *nC {c-f

tapes rrrade for use in c&N testi.ng ln ttre fiei.d. Thi.s is ti:e respo**L*
bliity of the sofrwe.re engineer proor-ici.ng the tape"

The seconC pirase of testi.*g consists of the softr,rare engi;-,ee:: -vr'-iii*i*

ing ttre u"tuu} i(-Start puncEed tape by using it t0 mariipulilie ::-*'''L G&N

hardware to the pr"c*du"e of the TCP" Thic pi-iace is accsr:,:i"r.:',-lel' ;\y

uee of the siniulut"C gcc K-Start mpe reader which i's il"iie::i;"'*:r:d r"rith

a. G&N system. This ACE sim"ulatoi reads rhe l{-Srart itllei fc:^G';]is

the keycldes iilro an up).ink bit strearfl, and enters, lhe ini:i:::ii:*'r''r,rr :;lio
the G&N computer vie tire sarne input i.nierface ih,lt the acruai;jiCE
*y*r"* uses,' As the keycode inforrnetj.on is read from tire irl*Si.s'rl"

tape qnd entered into the G&N cofilputer, the functions ccli;ai*ej" in
each iequence of keycodes are val'idared"

A sum check is performecl on the informatioil upiinkecl i;lio e;:e';,'i:i:l:-e

memory to insuie the prograi:: loaded as expecteci. -inr 
"i*5'|{-"''i- ittire

is then u*quun"*d to contr*ol tt e test prograrfls ancl dispJ-i-;7 iLCI_riroiilts"

For G&N l^evel checkout, the operating procedure and expect':ii::cs";Lts
are detailed in the G&N'spaceiraft Frocess Speei'fications l'lli iiifi2323,

ND 1002325, ND 100234S; ND 1002379 a*d XD roo:sgo'

The expected test results for th,e interface tests are detaiie<J i* th*
documents which ori.gina}iy came out of the Steer,ing Con:inltiec's ci
tLre Coordination Checkout Meeti.ngs.

Use of Two-Machine Sirnulation

lVhen the Learner Lab GSE is ir:.adequate or ttre riesired c;rtrr;L:';,.nte'*i

cannot be dupJ.tcated, the Lead engineer rjlakes arrangernents 'co 'iesl the

tape on the TVo-Machine SinnuLation facility.

Use of Spacecrafr Conryactor Facillties

Where the Tvro-Machine facility i.s inadequate, tire tape rr,'rii l:c is"lten

to the approprLate Spaeecraf-t Contractor facility. T'he ilc'iir;''i':..';

engineer resporisi.Uie for the tepe or De1co site pereonnei co;iR1':::nirt:

of lLu tup* wiu observe the K-Stafi iape ci:eckout" Tl:e ;:*si.iit;i of tire
checkout will be recorded on the "K-Srart Tape Certi'ficaiion ar:d
r/erlf icarion C irecklis l" .

Fieid Site Coordinati.on

After the Deico/Mi.iwaukee software engineer has veri.fj.e;:l ih;.i',; r":1*

K-Start mpe is functioning propel:ly, the engineer'or a ::e;r:;r{:r'I.{'':if i'jve

vriil be sent to the field site- where the K-Smrt tape is to )e '**e'j"

:,1 1
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A meeting wilL be reqtlested with field site representative;
following organizations :

i'',^i 1t

DeLco

i.JASI,

,1.2.5

Spacecraft Contractor Per$ofinel'

The li.sting of Ehe tape witri be reviewed with_regard to:

(li Assembly changes
(2) Program changes

isi Relocation changes

t4) Proceciural requlrentents or chenges to same
(5) Expected test results.,

Any cllanges requi"red or errors detected wi.1l ::esult in ::e:,ss*:::l;ij' of
the tape, thorough checkor:t and re-coordi.nati-on-

uhecrurcE

A t(-Start Tape Certification and Veri.fication Cireckl"i-st eireei
(.{trachment i) is shS.pped witir ail K-Scart tapes. The circckl.istl. is
prepared by the respbl-ls!"bl.e software engineer and requires itpi;-rc'"r*'1

bt tir* lead engineer, Gror.lp Head and system engineer,- Iihil; ror"l"i

lnclude revi.ew wj.th the software enginee{ of each tape ii;i"iil:{, I:i.

discussi.on of the tests perforned, t[:e resrrtrts obtained a:;.d ces':;lip*
tion of waivers- In additi.on, a sign-off hy th.e DeLco fj.*irj" e ii-e

personneL will be included to indicate thei.r accepmnce of ti"le ;*'11e.
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TAFH }{O.

TAPE NAME

T}.ii* DECK ASSY. DAI-E

Ti:e pri-rpose of thls checklisi is to docun:ent the reqr'li'rernents

ce:si 23 December 1970.

T.I;PX CF.IECKCUT REQUI.REMENTS: DC]"CO LCATNCT tr-Ab 
]

Two-Machine

t S/C Contractor FaciiitY

of DPI 32-60-DPl-1

S)/s:.em &

$oftware i,eaci
Engineer "trn;;ineer

C:l,.i?"* DECK VER.IFIED PER SOF'rWARE PRCGFAM

ffia-*2, entitLed "K-StarE Tape Verj'f1ceti'or:"

1 --,",n-r;T-i -;-4DF COMPARISON PER.FOF.}dED PtrB.
":LJ;\Lr!;.t)jL) 

L tlr ! vv^r /I

i*f fro+ef"E PROGRAM P1-Vl (Standard ltsM - 3 60-05

i*ncf:eO TaPe Veri.fication)

VE:qiFiCATtrON DATA '[J 
^nal

or PAC In:i"tiaiDate Locatj-on Prograie"t

t:jrN i{ardware

Tvro-Machi"ne

S/C Contractor FeciiitY

i?,erna::ks/Waivers

.,*_<
$*f:vrare 3ilglneer

!
.

Date
E6:#

l-1.^ + ^iltaLE

q::!##
I 1.r t"ra! i f'{il LL

il*vr;are Engi.neer
#roup fiead

Date
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