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Program ThNt8 -reth the XOR. tnshuctlon �~� The _ehnlve OR b --
formii1d !lxt_en tImet to �l�n�e�~�u�d�e� ftU pertf,,,.nt c:ornblncHona. The fuUowtng . . 

combinatioos ore employed, 'AC �1�\�l�l�1�1�7�~�7�7� witf .. 77717l, AC �~�~�_� 
<, • 

�w�h�h�~�,� AC :: �~� with Tl77i1, At = 7TT1Tl with �~�"�,� 

.. �~� ... -

�4�4�~�4�4�4�,� AC:a 44U4 with 333333, AC,. �~� with 5252521 ,AC =' 525252 
'l 

with 251525, AC *. __ with 252525, and AC,. 252525 with 525252lt 

4096th �f�t�~�r�o�t�l�o�o�~� the AC �S�w�i�t�~�h� R,8gister i, checked" If ACS,tI 2 1, Program 



tv\aind~c 701 
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It (1) :tkiPf on vnequo! COO\pcri~"#(2') do. ~ !klp 01'# equal compariM)ii'f, ond 

(3) rt~pta(:8$ th.a contents of tn. AC after cCA"f)pt'Jrhoo.. Comparisons ere rr~ad1!J 

. 
ond2S252,S!I tlnd AC ~ 525252 and 525252. 

P~Mm f~r is crbhmrily tteNt~ 10010 t'~Htdh. Aft~ the HXlth 

h?$rQtlon~ the A~ Switch Rcghihar r. cheeked~ 

H AC$p1 ;u l, Progrorn fwr is itf:rot~d ancdd'ti·onoi lOO'Hm •• 

U ACSJj ~., Prcl\invn f';ve is enter.d fIl 
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Prog~ Fiv. tests the operotlon 'of ~~. (omf indll'Ktiy, of SZA) with 

ooch individual AC bit let!} Th. program also provid .. 0 test of th6 dec:od. 

network whJ~h senerotM the AC " + _' &"'181,1\ 

,Wlfh %eros in aU bih ~ t' chec~ed·lu_lUr. that no-akip OCCUR. 

1 \Yith Z4'J1'M inoU bih except AC17, S,~ i. executed to ,kIp over anetrot 
~ 

hoh. r~. 5ttmfJ procedure is wed with.ohly AC16 • 1t then AC15,w 1 tth.:. 

and finally with only A~ • 1,* 

Progrorn Five 1$ Qrb~ttarily. iterated 100
10

' times. After tn. UX>th 

it.,·~tiorl, the AC Switch Register is eheeked .. 

if ACS'r~ = 1, Program Five. is iterated an .additional 100 tim .... 

if. ACS_ ~", Program Six is entered. 
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PtOgram Six tests lac and Oo~q lac Is tested by loading the ,AC with 
~ ~-=- ~ 

~ ~~.nown number.,,,slng the foe tnstru~tlon and thlftt\ ch.cklng for c eorr.~t --
trtu'i$fe,' 11 The combinot~ employed are WfM loaded fnto~, 111m 

'Ot~&d into 1JIi1M, TTli71 locded into, 711177 , ~ loaded into n77TI1 

.2525251ooded intQ 525252, 525252 ItXided Into 252525, """ locdtrd h,to 

33.3333 loaded into «4~4~.· 

Doc if tested ~1 using fhil tnstNetion to depollt the content! of tho AC - . 

177m into "~t deposit of nrrn into 7TT1T7, dOpo$it of ~ Into 

7n777, deposit <Jf ~ into~, deposit of 525252 into~, 

deposit of 252525 into 525252, deposit of 525252 into 2525251 depcnH of 

7;17pJ7/J into 525252, dePosit of J1JJ17" into 7"1J~, deposit of 71fJ;flJ)-tnto 

fJ7Jf1fJl, deposit of 333333 into 7/J7P/I, deposit of 444~44 into 333333, and 

dep<»it of 333333 into 444444., . 

Progrum Six is o~bitrurHy itemted 1(Xl
10 

times. 

After the l00th iteration, the AC10 Switch Register is checked. 

If . ACS,6 = 1, ProgtlC.'Un Six is iterated an additional 100 ttmMo! 

If ACS~ = fI, Prog,em Sev.n ,s entered, 
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P~ram S.ven t ... the optlrotlon of ~.!!t law r . ~;, and Q!:J., 

~ b ,.,ted to entUre that it clears 0 location contoinlng eU orles 

and Q location eontot"ing aU zefOti.. 

~ is checked by looding all X.fOiI into an onM, aU X.lOS Into oU 

zeros, all QOt.&$ into aU on., and ail ones Into aU zeR»~ Tit« pcmlblUty of 

~ cwsi"9 on entry into the defer cycle Is also cheeked. 

~!l.C..1 and ,~~,"..! ore' checked by loading oil on. i~to all :.erol 

indirectly vit, .Q reference register to Th. reference ftlG1st .• t Is ~h.cked for 

aherotion after performing doc i ~ -
P"",ram Sevon ts c."bitmrily fte~'t1ted 100

10 
times. 

After the lOOth iteration. the Ae Switch Regl,t.r is checked.., 

U ACSJf 2J 1, Progranl Seven it iteroted 100 addittonal times ~ 

i i ACS/1 = J.1, Program Eight It entered. 
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program Eight tesl1 tno operation of ~t end auto-index regilt." 10 - 17 ~ 

Xct b Ufad to 4*Xecut. ~h. OM eyel. ImtNction eml, the two eye'. 
~ , .....,....' 

'Instruction i!,,!,the three cycle instruction imp_I .. /and onother,~h'l$tructlono 

, ' ',~,:, ' I 

I, The Op8RJtion' of the autO-index reglsten I. checked by u1fntl each In 

tum to retrieve three known ..... mbers vi~ Q loc i 'instructIon. 

P~iam Eight ., arbitrarily hemted 100'0 times. 

After the lOOth itatotfon" the Ae Switch Regllt.r II ch.cked. 

. If ACSJ1 a 11 Program Eight I. iterated 100 additional times. 

If ,ACSJf fit ~, Program Nine I. entered. 
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All one$ are ~ded with aU onea, oU on •• ana an~ with 011 z.t'Ol, and eaeh' 

AC bit is anded with itself. 
~ 

Program Nine I, arbitrarily iterated 100
10 

tim ... 

After the l00th iteration, the AC Switch Regllt.r is checked .. 

If ACSJ,f • I, Program Nine I, iterated 100 additional fim ... 

If ACS_ • JS, Program Ten I. entered. 



61) DESCRIPTION (continued) 

Nta indec 701 
Page 28 

All four InstNCtions or. used In IUCd;8Slton ~ rotate a on. throueh 0 field of 

zelOs compused of call AC bits ~,d the Link 4096 times, c~cktng the Itat. 

of the AC and link after each indivIdual IOtatlon. Th. same procedure Is 
t· • 

repeated, thIs time rotatIng a zero through a field of. on •• 

t· . 

Ral and Raf- ore then employed to shIft all possible 18 bit numbers ----- - . . ,. -

one bit I~ft and right. The ~m checks that an apparent movement ~f 

the number in the AC has occurred and that the ItOte of the Link Is as It 

should be after each rotation. 

The stats of the AC Switch Register 91 then checked. 

if ACS~ = 1, Progmm ren I, re-entered. 

If ACS~ f8 Sf, Program Eleven Is entered. 
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-.. -~ ~ .. --"----..,..-..~'$'---.-. ..-...-- .. 
Program Elevon tests the operatIon or add and fad. Udne ycn-iOU$ - -

combinatION of Pit''', 7P"~, 444 •• 4, 333333, 777J71, S25Z521 Qnd 

< 252525" XOR functiON "nd corry functions of ~ are checked as wen 0. 

earry functions of tad. -
__ ~_,!:~d 9..o.d~ (Ire further checked by using tandem numbers. Two 

mndom hUmben ore created and odded/mdded together. Thh rewlt II 

then compared with a simulated result to CHUte a eorrect mothemotleoi 
~ 

result.. The Link fl. (lise checked. 

Program Efev1tn is arbitrorily itetuted 4096 times 

After thIS 4.096fh itemt'ioo, the AC Switch Rf9istet is check.d • . ; 

If ACS~ .J I Program Eleven is itetOt.a on additional 4096 times. 

If ACS_ w: 11, Program Twelve Is entered. 
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Progrom Twelve completes th. tetting of !~1, and concerN ine!J wI th 

counting accuracy: A fMmOtY locoHon Is indexed from the 10m ,tote to 

717717 while 0 parol lei count h maintoined in the AC by adding one to the 

previous contents of the AC. The memory location eontMh ore cheeked 

against the number in the AC after eoch isz to detect 0 miscount. Whf)n tn. -
memory location 's indexed to zero, .he program confhms that h.t reiponded 

• 
correctly with Q ,klp~ ~;s sequence repeats three times before beginning a 

series of rondam number tests .. 

A random number is created and incremented witt. itz.. The program 

ehecksth. result. This Jeqvence is repeated ~2, 14310 times. ·rn. state of 

the AC Switch Register i, then check~. 

If ACS~ := 1, 'Program Twelve is entirely repeated. 

If ACSP =: fit Program T'hirteen h entered. 
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~Itemotely 36_ and 4~, with the Link' equal to one and zero 

ro'peetively. In each ease, the memory locaHon b checked to determine 

if tne link was properly lOVed In ~it _ and if bit, 1 .... 4 were properi)l' el.ec.ued. 

The eal instruction h tested by on .,Uteutton of col ~< with ttHt Unk - -
setl' loe. 20 Containing het, and loc 21 containing' 0 iump to 31$. hginrdng 

('It ~oe fI 30 (I sequence of Instniction tests lac 20 for presenc~ of the l. ink $tote 

in bit ;taro, the address of the location following the c~l. in bits 5.., 1'7, and 

zeros in bib 1 ... 4. A retum Ii made to the ~~J.. location plua one with 0 

cleared link. The .tote of the Hnk is im"~ediotely check&d to NI. out t-h. 

pouit> a ity that 'cal never iumped originally. , lee 20 is indexed and c ~,I Ji 
is executed to transfer control to the original ~~, lac,. pitA two. 

Program Thirteen arbItrarily Herotes 100
10 

times. 

After the 'lOOth iteration, the AC Switch Register is checked. 

If ACS.S :; 1, Program Thirteen il Iterated on additional 100 times. 

-If ACS~ ¥~, the AC Switch Register is checked a9Oin. 

if ACS 17 ::I; 1, control iI transferred to PR;0 at lac. 201. 

If ACS 17 x /1, the program halts in lac 2623 signifytng th'. end of the ted 
series,. Pressing' CONTINUE ot thit. point wiU abo transfer 
control to PIUJ at lac 201. 
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