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0i1W 2:• 7 F 

"'<I?. F7 Al 
v> 1 B 4 ;,01Hl 

~1 l H 5 8940 
0lf36 ~ 1 12 
•1 ! GA ~2 •1 2 
v.' 1 A'C ?. ;' 7F 
P 1 HE. f.9 ,H1 
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• I ~ •, • , .. : ; .J,l • ,'• , ; • • ~• • 

--"'"·•-··-··· ... 

... ·-·· . . ., . :.•. . 
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JP IF CR:, f!J .. . . '.• ... . ... . . ... ..... "- . '••· 

PRECEDENT INSTRUC1ION ML1 OIO NOT HODIF, CR 

JP If (A1) a ( OfiGTe 1) 
AFTER I NSTR UCTIO N MLt 

JP IF' (A2) " FrFF 
AFTtR INSTRUCTION ML1 
LOAD 14 REG , 

EXECUTE ML WITH 2 REG. 
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A1 It (CRGT81) 

A2 HAS SEEN MODIF, 
·• I' 

i•• PRECEDE NT INSTRUCTION HL2 ' 0IO NOT MOOIF~ CR. 
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' ... 
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AFTER INSTRUCTION ML2 
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A1 If (ORGT62) 

AFTER I NSTRU CTIO N Ml.2 A2 # · (ORGTB2+2) ·· 

' ' , ... : . 
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r. (1 ~- 2 
~ ~ I\ ~ 
;:, ,17F 
E,l ~ C) 

.?,~: f 4 
5,;, :-:, 2 
?.:"7F 

. . . ·-· "··· .. - ~., .. 
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·· al <l 1 
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r n 1 
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(l A 40 
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!W o1 2 
?. ll 7F 

f7Al 
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RF ( 0 ) . 

HLT 
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CF 
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PAECEOENi INSTRUCTION Hl.3 OIO NOT MODIF, CR 
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/ : 
Jr IF (A1) ttORGTB J 
AFT!R I NSTRUCTION ML3 A1 ~ (O RGTB3) 

JP IF ( A2) = ORGTB3+2 · 
AFTER INSTIWCT!ON Ml.3 A'2 # CORGT83+2j 

JP IF (AJ) =: . ORGTll3+4 . 
AFTER lNSTHUCTION ML3 A3 ~ (O RGT63+4 ) 

JP IF (A 4) : FFF'F 
~•• AFT~R I NSTRUCTION ML3 A4 HAS BEEN HOOIF, 

........ ...... . . . .... 

LOAO Al TO A14 WITH X1 FFFrl 

EXECUTE I NSTRUCTION ML ~ITH 4 REG, 

J P IF CR C ~ . 

? REC EDoir I NSTRUCTIO N ML" oio NOT MOOH'. •CR'~,·,·. 
TQ VER! FY f"ll.4 

. .. ·+ · ..... .. ·· ··--• •4•• -
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EXECUTE INSTRUCTION ML WITH ~ REG, 
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f\l"\Cv.1 
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HLT 
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ST A1, N3NMS 
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• ML7 
.. ,., .. ~ -• ·: .. . . _... . ML- .7, O1,GlS 1 

· · RF ( C,) -~ ··. *+4 

HLT 
CF 
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EXEC UT E ! NSTRU CT!O N ML WITH Cl REG, 
,,---, 

J i' Ir' CR~ ~' u 
PRE C F.0[ 1..i T INSTRUCTIO N ML. :o NOT MOD IF, CR .. 
TO VERlrY ML6 

. LOAD A1 TO Al4 WITH XIFFFFI 

EXECUTE I NSTRU CTION ML WITH 7 REG. · : 

JP IF CR= 0 . .... 
PRE CE OENT I NSTRUCTION ML7 DID NOT MOO IF. CR 
TO VF'~'T,::-v 1<:1_7 
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CF 
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LOAD Al TO Al4 WITH XIF FF fl " 

EXECUTE INSTRGCTION ML WITH 8 REG. 

RF (0) 
HL i 
CF 

JP. IF CR=I': 
•~• · PRE CEDENT INSTRUCTJON ML8 ·DID NOT MOOIF, C~ ·. 
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CF 
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ST ··· · •. ,. ··· A 1 , N t3 NM S . ,, . _ .. ..... . . 
' 

CF . ·· A15 1 Mt.14RG 

. • · .. 

TO VE~ lFY ML8 

LOAD A1 TO A14 WITH XIFFFFI 

EXECUTE INSTRUCTION ML WITH 9 REG, ·. 

· JP IF CR=~ 
PRECEDENT IN5TRUCTION .ML9 OID NOT MOOXF~ CR 
TO VE RIF Y ML9 

~OAO A1 TO A14 WITH XlfFFPI 
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2117 F 
F7A1 
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0 12"1 
1100. C 
fll4 1 
r, l 4E: 
F7A 1 
,1 MH1 

EH'.'.4 0 
~C':F'l 
:5 ,,,.-12 
2V-7 F 
F7A1 
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ll 12 1'1 
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r, 14 E 
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8EC'11 
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l'>Ulll 
t,,L 

RF ( CJ ) 
HLT 
Cr 
LDKL 

ST 

CF . , , ... 

ML11 
ML 

RF(0) 
HLT 
CF 

LDKL 

8 T .... .... .... 

CF 

'Ml l2 
ML 

RF (0) . 

,HLT 
CF 

. :. . LO KL 
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ML 

(\ . 
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A15,VEFYML 

A 1, 12 

Al, NBNM S 

A15,ML14RG 

12, ORGTt3 1 - .... . . -. .. 

A15,VEFYML. . 

EXECUTE . INSTRUCTION ~L \,.)) 1!1l .REG, 

JP ' IF CR=::l 
PRECF.D~NT I NSiRUCiION ML10 DID NOT MOOXF, CR 
TO VERIF'Y ML1 vl 

LOAD A1 TO A14 WITH XIFFFFI 
· . ..... ... . . · ·•:·;··· 

EXECUTE INSTRUCTION ML WITH 1i REG, .. . 

PRECEDENT I NSTRUCTION ML.11 OIO NOT MODIF, CR 
TO VERIF Y Mt.1 1 

LOAD A1 TO A14 WITH XlfFFFI 
-~, · .. ·: . . ; .. 
.· \ 
'( 

s::::nc:e:cs · =r:::::::;:: 

.,,, 

... ·: •. · ,: . . . ·.•: ... 

. -· ' . .. ··~ . 

. .. _ ... . 

EXECUTE INSTRUCTION ML. WITH 12 REG, 
.. .. .,,_ •. . '. ' . -:? . ' . . . ···· •• f"' . 

JP lF CRc 0 
PRECED EN T I NSTRUCTION ML12 OID NOT MOOIF, CR · 
TO VERI FY Ml.12 

·· - ··· · .. .. .... ... . ...... -- -· .... · .~ .. .. ··· - ...... _... . · ·· --.·•·- ·- ·• ••,o-- .... .... . .. _ ... , ... . 

A1:S,M\.1 4R G L.OAD A1 TO A14 · WITH XIFffFI 

EXECUTE INST RUCTION M~ WITH 13 REG~ 
0 :J F() 

tH'\27:a ,1,'EA ~v·. i1 2 .... . .:..t. .. ...... -~: .•. ::. .• . . ~- RF C 0 ) --- . • + 4 JP IF CRc~ .. ... .... . . ... .... ··-··•· " ·-· : · · .... • . .. _ _. - .. : ·-. 
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07 ~0 F RF(7) 
57vl0 . F ;-;~··---···-- ....• RF (7) · ~- . 

57~~ F' RF(7) 
2P7 F .. ~~M LK1~5 HLT 

,. .. ., .. , .. , A .. • • ••• •• • ••, •• 0 , , . 

• 
X r ?.07F I 
X l 2L'.7F I 

XI 2 " 7 r I 
Mt.KP12 
MLK3ST 
MLK3S T 
MLK3$T 
MLK33 T . 
MLKJST 
l1LK3"ST 
MLKJST 
MLK3-5T 
~ILK3:,T 
MLIC'IST 
~IL r< 3 S 1" 
11\.KJST 

12 

XI ?.117F' 
XI 2'17 FI 
x r ?.Y' i F' r 
XI 2"7f I 
X '?. ~1 7 FI 
XI 2,;,7f I 
Xf207fl 
XI 2117F I 
X 1 :i vi 7F I 
X ! 2,i7F I 
x12 v1n· r 
CRTMl. i< 
MLK12S 
NLK1?.5 
MLK12S 

· •, •· 

, -·- . .. , ... 

.,,. it 

••t 
*** 
1'ir11, .... 
♦ -11111-

"'*11 
-t., ♦ 

t'l>t 
*·* 

... . ., 
._ I\ L..~V Ir.,. 11 \,.1\ 

IF HALT HERE. INST, MLKJ LOADED~ REG, .~. 
IF HALT HERE, INST, MLK3 LOADED 1 REG, 
IF HALT H[RE, INST. MLK3 LOADED 2·REG, 
6 K A N C ~ I F I N S T R U C T ! 0 N ML ~ 3 L O A Q E O. 3 R E G , :··' 
BR ANCH IF INSTR UCTION ~LKJ LOADED d RE G~ 
8RA~CH IF INSTRUCTION MLKJ LOA OEO 5 REG , 
f3RH:CH I F INSTRU CTION MLK3 LOI.OED G R[G, ., 
~RANCH IF I NSTRUCTION MLK3 LOt OEO 7 REG 0 

BR ~~CH IF I NSTRU CTION MLK 3 LOA DED 8 REG, 
BR ANCH IF INSTRUCTION MLK3 LOADED 9 REG, 
BRH1CH IF J 'ISTRl.,' CTION MU13 LOADED 10 RcG, ·.:. 
ijRAN CH IF INST~ UCTI DN HLK3 LOftOEO ll REG 0 

RRANCH I F INSTRUCTION ML.K 3 LO ADE D 12 REG, · 

\ . . . .. · . . : . . ... ,· .. 

BRANCH IF INS TRUCT IO N MLK3 LOADED 13 REG, 
BRA'-C H IF i:'-I ST~UCTION. MLlO LO AOEO .. H REG, ' ·, ·: · ·:·· --··· ... ,._. ... ; .... ,.. ... _. .. . ... .. . 
8RA NCrl lF X,,STRUCTIOi-1 MLK3 . LDfl DEO 1:i Rf.G 1•'· ·.1::~ ... 1· . . \ ~ .'\ : ., , 

STOP IF INST "'U CTHlN MLr-3 LOADED > 3 REG, . ' . · · .-.: . ' · 
EX E.C lJ TE HUI ,; lT H 1 2 SI [ G , . . ,' ;/ / ;. •, ·.. 1 

"', :: : :~ : e ~-· . •• : , ~~:.:. ;~ : :".:: :.. : :.. G ~ D :·i R_ E G 11 . · -•• ~: _,..-_:·• ;· _.,. . --~~ ··.~·: ~-::~ . • \ 

IF i-;ALT HEi-<E 1 I N5 T 1 MU<12 LDAUEO 1 REG, ., ...: .. --- ··· ·" .... . 
IF HALT HERE, ·INST, MLK12 LOf.f'lED 2 RC:G • . ,. , ... .... ,. ·. -· • -
IF HALT HE RE , INST. HLK12 LOAUED 3 REG, 
If HALT HERE . I NST , ML~l2 LDP DEO 4 REG, 
IF HALT hEPE 0 INST 0 MLK12 LOADED~ REG, .. . 
lF HALT HERE:, IN$T, 1-;LKI?. LO!, OE. D 6 REG, ... . .. - ·--·~··· . . , .•. · ·· ··-- •·· 
IF HALT HERE, INST, MLK12 LOAOED 7. REG, 
IF HALT hE ?E 1 INST, MLKl2 LOAOED OREG, 
IF HALT HERE, IN ST , MLK12 LOADED 9 REG, 

. ·.,. , 

... . ... 

.. ~ .. ... . 
' ~ • .,, 1 

IF HALT HERE, INST. M.LK12 LO AOEO 10 REG
1
·•-· ._ ... ...... ... ... , •... .•.. .. .. .. . . ••. 

IF HALT HERE. INST, MLK12 LOAOED 11 REG, 
BR ANC H IF INST, ~L S12 LOA OEO 12 REG, 
BRANCH IF INST, MLK12 LOADED lJ REG, 
cRA :S. CH IF INST, MLr<12 LOADED 14 REG, .. . ·;;~:: . , .. . ••· ... ,~. 
BRAN CH IF INST, MLK12 LOADED !5 REG, ~ 

. . .. ;. , i .. ·· 

STOP IF MU<12 LOADED > 12 REG
0 

~~ :: ·.-- · ····•· .• , •.• , ..• • •• 

; . 
•· .. 1_ 

l • 

... , . ' ... ·-':"!·: ·, ' .. ..... : , ,, .... . .. _. "\, .. 
.I ' 

r 

r 
I 
l 
! 

t 
I 



I 
\ .. 

. I .. 

t 
I - .• 

I 
I 
i 

l 
I 

\ .... 
i. 

. I 

! 
• I 

I 

• 

;•,. y 1 l 
;· r '.>t '.'i 
r'G Q 1 C5 

11?917 
\>0Q16 
1, 11 o l 9 
;,,i,:92;, 

~1 ~ 5,):, 2 
~rP 23 
r ;i 9;: t 
-;- :1n:.1 
PV. 9215 

NS:?.7 
f' 11 9 2 0 
r rn9 

C't'93(1 
rr P 1 ! 
;;,rq? 

n ~9J4 
; \)9 3 5 
1•. ·.19 3 6 
v ,10:H 
" •\,,·· Q~ ;.l 

~- ~ \IJ Q 

· P,(10 4 ~ 

I' ,, 0 4 1 
f\i-19 42 

1-:09 43 
1-H•? ~4 
1•;) O 4 5 · 

n 1Q4r, 

t'I ,~ 9 ,i i 
. f':19116 

l,_'.\-',949 

l'l"950 

P.~19!51 

. .. 

C 

cine. 
:~9 2 E 
v\930 
~;932 
l'JC1J4 
919 36 
l'-93 '1 
f,)9 ~A 

. Vi93 C 
v19- 3 E 
(·! ,l l. ;1 

0!9 4 2 
\191, 4 

~s: 4(5 

•1Q48 

fl 9 t. I\ 
f'9 4 C 
~9 GE 
~9~v1 
v.9 :i2 
~9'.)4 

1".9~() 
~l 9 5 (1 

,l 9 :'i A 
,~ 9 5 C 
~-~ 9 3 E 
~9ri·~ 
1,1,J () ?. 
~: 9 G 4 

v\9 66 
~Dli~ 
~l 9 o A 
1~ 9 RC 
~<l() t 
0 s:7n 
\·' 9 7 2 
0\1 74 
c.197 6 
;,,g 7 8 
"19 "/t.. 
~9 7C 
l:lY 7E 
M80 
., 9a 2 

ft. 7 A~i 
· '11-10. 
r7 Ai 
~ ~ ;,~~ 
Gl:lA~ 
0~'11'1 
5 1'>,1 2 
;?OF 
E94\?. 

. ? 9 35 
5,,,,, :2 
?1: 7 F 
EA21'l 
fF~F 
5;,- ·02 
?;,<7F 
ti 7 A 0 
1,il.G0 
F7Al 
ilH'C'l0 
1:\92 0. 
1-Wv' 1 
" :,,\ V· ~) 

~ l l'. 2 
2 1' 7 F 
f.9 4'1 
vg:,r, 
51q 2 
2i·1 7F 
f. A 4'1 

~1.1=, 13 
::, , .. '~ 2 
2t1.7F 
Eti?.l'l 
ff'FF 
:'j,'. 1' 2 
2 C1 7F 

ill 23 
?, r._10 3 

/l l 4 1 
1'1 1 4 E 
F7,q 
1-'HHHJ 
B91\0 

• 
• 
• 
,jp 

•· CRTMLK · .· 

F 
MLKCR YI 

_ .. _,. 
--~ .. ~ ... .. . 

··-: ,-·· . · ·:- . 

·:({ . 
--·-·-- .. ·:• ... . , ... ...... . 

·: ... . ·_ · .... 

ML.KCR1 

'• •' • .·:- ,. , . 
·r . 

. .. 
... ~-- ... i t,_· ..... :- t . 

.. . - . - .. -- --· .. ----· 
\ ', ....... 

. F ··' .. 
· •· .- r,n. K J .: .: 

__________ ,__ ..... ....::1· 

CR 'll:.3T 
r. ~ , :: ~ IF 
( \ 

1 IF " . ···-· . . t.:R = 2 IF 

Er.iU ·----- . ., . 
· LDKL Al:),STK? 

CF 

MLK · 1 
DATA · -"··· ·· 0 
RF ( 0 ) ' t-i-4 

(A ! ) :, 0 
.. •, . ... 

(t, 1) > l,l 

CA2) < 0 , •-- • , o , o R _ _ _ .., • • • ·-• -·••-· - • • · • · -- ... .. .:.. , • ... - - " ' . . 

' -- ' ~--- ,. 

LOAD A1 TO A14 WITH XIFFFFI 
.. . , .. . 

- ··• .. ... ... . 
JP H' CR=~ 

H!.. T 
c·.-1 A1 , MLKCR~+2 

u.rr ,. PRE CEDENT TN!1 T. Ml. KC!?~ nm ·. NnT MOO IF', CR .. ... : 

RF C~) 
HLT 
CrlK 

RF ( 0 ) 
HLT 
LOK I,. 

CF 

MLK 
DATA 
bATA 
RF ( 1) 
t<LT 
Cl'l 

RF ( 0 ) 
HLT 
cw 

A15,STl<P 

A15,MU4RG 

Al,MLKCR1'r2 

.rrvit 
A2,1'1LKCRH4 ·· 

R F ( 'I ) ·:, .. · · ~ ~ 4 
HL T u~ 
C1,K AJ,,.,1 

Rf (:1) 
HLT 
LOK L.' 

Si · Al,NBNMS 

, .. __ ______ , ' ·- ··· · ... ... ... ~ . . : 

. .. 
JP IF (A1) " OI 

: AFTER INSTRUCTION Ml.KCR0 · (A1) If 0, · 

.. .. ~,_· ' '•:·· 

JP IF . (A2) :s 1 
AFTER 1 INSTRUCTION MLK CR0 A2 HAS BEEN MOOF,-

LOAO A1 TO A14 WITH XlffFFI .. .. .... . ...... .... . . - .. _.,. . ... - .. ., .. __ , ·· ·· - ·, 

. ;. .: .-: .. :, : ... '. ... : . ... . : ..... . 

JP IF CR m 1 ··~ ·:- : • .: ..... .. . . .. .. - •• , .. ,. _ .. --·. '"J' • • 

. PRE CEDENT I NST, Ml.KCR1 DID NOT MODIF', · CR 

. i 

JP IF ( A1) ;, 1 1 

AF TER I NSTRU CTlON Ml.KCR 1 
'• •· .... :""". . ........ .. -- ·~- -:-

; 
(Al) It 1 ·.•:• . . 

,''· I 

•• __ _:......, .· .. .. :..:.! .. .. · .. .. - .. . . - · • .,i...J. . ... .. . - . '• • .... . 

' · 
\ • ' I 

JP !F CA2) I! 0 ... ,' -~ ..... . ' ' .... ' .. ' . . ·--~ ,.,-·' 
AFTER INSTRU CTION Ml.K CR 1 CA2) ~ 0 

JP IF (A3) : .. 1 
AFTER I NSTRU CTION Ml.K CR1 ( A3 ) # ~1 

!.O AO /11 TO A14 WITH XlFP'FF'I · ·.:"· . ' .:.·. .. ... :-· ,·. ·· · ·:· ·· .. ·- . . _, .. .. . 

EXECUTE MULTTPLE LOAD CO NSTANT WI TH 3 REG i·r · 

::-. 
. ' ,·,. ... .. ' . '. '1 •. • ... ~'4. . 

'" :', • • 

.. ... -... --- ···-- - \. 

. ' ., 

"i :', 

! 

I 

I',: " 
t .• 

I 
t 



. ·--- - --,--- ·~·--- .. .,_ . 

I 
I. 
! r ~G5 2 1/19~• 

Clr.95 ;} 
" (~ 'I ::s .. 
p;:>955 
P ,19 5 f.i 
P0957 

~' 91' 15 
C>98d 
v'9/JA 
,19 ll C 
\1~/JE-

()~(I ~ 

"'" ;, 1 
"1111:\ 2 
5(·10 2 

2Vl7F 
f 7Al 

r,99~ 0'." il() 

. .. . 

F · 

, . , .. 

. ' -~ .,:_· . ...: ..... .. ... 

·. 
... - ··•- ·- ··· 

·----- · -~--- ··- -----····---· 

DATA 
0 t, TA 
DATA 
RF C~) 
Ht. T 
CF 

XI P,i~W0 I 

(Jv1?.1H I 
'· J01-l2 I 

*+ .:: 

A15 ,VEF'Y ML 

J P IF CR !I 0 
PRECEDENT. I NSTRUCTION MLK3 
TO VER IFY l'll,. K3 

OID NOT MOOif,CR 

-· P~9~8 0902 812~ -- · ,_ --·-- ·. · - .. _. LOK L ·- .. . A 1 , 4 

i 
I 

! 
t 
\ 

i 
I 

l 
• I 

i 
i 

099a e,, _vi.: 
P.~959 090G 81~ 1 

~99o 0 1 .iE · 
~~95~ . ' 09 9A F7A 1 

?i 9 9 C ,-, ;: 0' ,J 

Pv1961 009E BA?n 
r ~~6 ~ ~9AG · 0~~~ 

µ~963 09A 2 P.~01 
~~96 4 ~9A4 ~r~ 2 
~n9~5 ~9A6 0004 
P~9~A 00A 8 5~ ~ 2 
A~967 ~9AA 2~7F 
~~968 00A C F7A1 

~C\972 
ti-11973 
p.r,97 4 

·il ,.l 9 7 5 
fW971i 
C:' '1 77 
!.-' t\ l• I ci 
(J ,1<J7 Q 

·e,;,~ '3 ,, 

09 AE 
1,,' ~, s ,.~· 
t'9f< 2 
, 1 9e 4 

V19 r,(i 
WH'. {I 
i:,,9~ A 
l'. 9 ii C 
C 9?3 E 
slCl C"1 
0!JC:?, 
Vl<lC 4 
1~9 C (i 

W./C _8 
l\ f.C A 
1>91:c 

0V.o1VI 
IJJ:)\l 
r,,,~ 5 
6 1 4 1 
014 E 
F7 Al 
"'.'ti ,1H 
0 A,\ il 
r. 0 ,i'il 
w,,1-11 
I-,'.~ ;-12 
•' ,, ~ 4 
f! C'•G'8 
5,,,.,2 
2'<17 F 
F7A 1 

r.9C E ~:?.,-'l 

.. .. .... .. _ .. _ 
• ,•. - ,. . .. -· •,· •· 

- - ·· ·.: .... , ... 

F ' ,. .. ;p·.·M LK 4, 

_., ... ·- · - ·· _, ... . .. .. 

. •· ·. .. . 

. ~.t ~· .. .. ~ ' - ·. 
.. 

F' 
·.• ';' 

. . . . . .. ..,_ -· .. . 

. .. 
.. 

.. 

ST 

CF -· 

-~t.K 
01\T A· 
DAT A 
OA jA 
DATA 
RF Or ) 
HLT 

·cF 
LOK L 

ST 
:•. CF ;: .. . :.:. -· • .. :. _ .. 

,· . . 
l, , , ... . . . ... ~ .. ' ..... .. .... 

MLK 
DAT A : 
DAT A 
DA i A . 

DAT/1 
DAT A 
Rr(l:l ) 

-· Hl T 
CF 

(1 ,:)1);1 fl l :?ll LOK L 
r, 90 2. ('~~05 .... · .. ... ·_. ·,..:._ ,_ ./ .. ... ... ·. · 

Pi'9A 4 
,, Cl 9 n:, 
l,l t,I Q !) ,:; 

i',-1%7 
e 11 ~·so 
1' 0969 

11 <.lO 4 81 41 
•' 9 iJ ('5 rr. \ 11 E 
!\ 9 [) fl F 7 A 1 
l-',98A 0,l ~il . F' ---·• ·"· ..... .. :_ .. , .. • 
~P OC B~~~ MLK6 
t', 9 n E .i 11 , , i-l ·· •·-· ·- -- · ·::- • · · ·. ~ .. .-
•' 9 E (,\ ~I ,, ;,1 1 
,• 9 E2 fli.>02 
119E 4 \-1'1\i', 4 ., 
l-i9EG . '1P1 ~8 --. ·-·••· • ··· ·· -

ST · 

CF 

NLK 
· DAT A 

OA TA 
DATA 
DATA 
DATA 

Al, _NBNMS 

A15, ML1 4R G 

4 
Xl0~C~ I 
X l 0:l\l 1 I 
X I ,i,H1 2 I 
XI vlv) ,l <: I 
½-!-4 

A15 ,V Ef.YM L 

A1, 5 

A 1, tiB NMS 

A15, ML1 .4R G 

!5 
X J ~~C\11) I 

X t~lllH I 
X r f; ;i~ 2 I 

Ai "'i~~.•Q; 
XI 0.~)0 8 I 
11 +4 

A15, VEF YMl,. 

Al ,NBNM S 

.... ... .. 

LOAD ~Al TO A14 WITH XlfFf F! 

JP IF CR El . e 
PRECED EN T I NSTRUCTION MLK4 . DID NOT MODif,CR 
TO VERIFY Mt. K4 

LOA D A1 TO A14 WITH X'F"FFfl 

~X ECUTE MUL TI PLE LOAD CO NSTA NT WITH~ REG. 

JP Ir CR l\l 0 
PREC EDEN T I NS TRUCTIO N Mt.K~ 
TO VERIF Y ~\I. KS 

. . .. : 

DID NOT HOOif,CR ' 

A1~ 1 HL 14RG LO AO A1 TO A14 ~ITH XlrFfFI - · ; .. ~ . . ·- · - .. . .. .. . ..... ·- ·-·· 

5 
XI ~lilvlOi I 

XI (H111 1' 

.. 

EXECUTE MUL TIP LE LOAD CO NSTA NT WITH 6 REG, . 

. ·•' · - - -•- · • I . XI Pl.11'12 I 
X l lil\'1~4 1 
X 10~.i a i ·-~ .. ·· -::--- ... ••· .. -- ·· ... .. ...... . 

,~ ,·- - I 
I ' , • ' ' • • I 

I 

I 

. ... . :. 

. · .. 

.• . .. . . .. - . . 

...... . ·,:.., .. . ·: . 

' 

' · . ... . .. .. ·. :.1 · •· .,J o, . •• 

. · . 
,' 

. ,,,: .. \ . ..... .. ; . .. . 

. . . .· .. . · ..... - . . ·--·· .. ..... _ ........ . 

·.: .... . 

- ' ... ··- • · 

··-··. -·- ... ... · ' .. .. .. · ... ' .. ..... . 

. ······ .. ··~ - ·-···· ·· ·-··-·· - ·· .. ·-··· .. - . ... ... . . . :. ·-· ·--· : ..• -··-·---·- ·-·- -·-·· ---~···-·· : .·.- ; .. ... .. : ... ........ ,. ·-·· .. .: ·. ·· ... :. 

- ... ·-·- ···· --- . --· · ..... . ···--·· .. -· .. ... .. ... -. -· - . . ·- ···- · .... -·-·-·--·-·- - ·· .. -.. . , ... -- · " .. -- ·- ·· ·- .... ·- -, .~ . . .... · ·---- · ·- ·····--•·••-· . .. . ..... .. . ·· ... , -•· ·-- · ..... ··-·-.. 

. . .. ,, . .... . " ... . .. ..... ... - ~- . 
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l 
' 

'. l . 

r. 
~ .. 

( 

. i 
! 
i 
I 
I 

- .... - .... ~- ----·• · -- ··-- . ···- ..... ·· - -

' ' 1-19 9 '1 •)9F. !i 
;,.in t ~lYf: A 
,\;, \192 l-l9f: C 
,-1'1:9 9 3 V9f:E 

:'\ 9 F,, 
~ 1'9 94 V~9F 2 

•·· 9F 4 
vlf995 :', 9F6 

\19 F~ 
I'~ 1,19(5 ~~9 F A 

~10 FC 
r. v1 9:i7 vioFE 
~v'l09 P, :J. At,~ Vi 

r100?0 '/ At\? 

v1 l 11~ ~ l; Arl4 

~• 1 V? l 11 A ,,5 

1• l "O' 2 ('l AC18 
r'! 't-O .:L Iii" I~ A 
1-11 (Is\ 4 v< 1, t> C 
r l 1-· vi :'i \I 1\ ~ E 
p 1 1~.?; 15 l),A \ C,, 

. ~ 1,, ~ 7 ~, " l?. 
0.A l4 

~' l r. >1 8 r. A 16 
~ A 1 ll 

vi ;, .-9 171 Al A 
~ 1, 1 C 

1'1 ~trll 17,,\ll: 
V ,\ ;_, ,, 

'-'1\~111 ~l A22 
I" 1" l ?. Cl t, 2 tl 
r. l \ i \ 3 ('ft?C, 

01,q.: I.\A?,(l 

~ l \\ 1 5 iJ. A? A 
P. 1 ,, l IS v.;.2c 
1:11 ~ 17 r112E 
01,qe i-l/\3vl 
ti 1 t"' 1? (,H3 ? 
'111,' 2 Yl • , J, 3 4 

~' h 121 ~A36 
"1 !i'-22 11 ,1 ::,a 

>' A 3A 
P1~23 vi A3C 

l'IAJE 
P 1112 4 •l A 4171 

V.A 42 
1-: l ?.2:5 '1A44 

{:~At 6 

(' l 11 2 fl tl At. fl 
? 1 'tl 27 ';lA I\A 

,: 111 l'I , 

5<:i tl 2 

~ ~17 F' 
F7A1 
(! ,c' :~,, 

.... ... ... 

DAT A 
RF (11) 
HLi 

.. · · ... · ·' .. ·- -· .-- ·· . · · CF 

F 

X 100 UP 

r·~ 
Al5,VEFYMt. 

{) l ?. \l . .... -·· · .. ···- . . . LDKL 

. ST 

· ·· ·· Al , 7 
~l 2 ~ 7 
/J l 4 1 
r. 1 ~ r: 
F7 41 . : .: •: : 
t~ ti:' P. 0 F -- - · --•-

CP' A1:i 1 ML14RG 

B 1, H1. - ·· •" ~Ll<7· ·· · . . · MLK ·- . .. 7 
1.:11• ~ 1-1 · DATA 
N '. 11 1 . '. '7' ·,-= , 0 Ai i. 

7'0~ ?. DATA 
r,:;,;, 4 
v\l'::'B 
~W l t:1 ~,v 7\'i 
5 ,1.1 2 
2 ,,,1 7F 

..... _,. ___ _ ·• -- ·" · 

·;. F .i 
· · • ·- .. ... ·.- .. · ' 

F7A1 
0,1~~,,:, 
8 1?. <l 
vJ • I ;l !j 

fl l 41 
;.1 1 4 f. 
r7 Al 

F 

,i(,'.,: fl F . 

I· . 
. -·--·· ~ · .......... . . 

..• .. .. . . .. 
·:, -.. ·. ·• 
: ... . . .. 

• • , .I. • ~ - " •. • 1 • •• 

HC20 ·- Mt.KS - · 

. l'Hli-11 ' 

r' ll vl:? 
r,t ;,i.1 11 · . .. · ''. ~ .... . :·:·;r · 
(lvll' !l ·.- ... , · .. ; ... .' 
,, ~~ l U . -~ ...:. . - . ··.: . . . .. .... . . 
(II,' ?.~ .•. 

,, ~,1 t-, 

!i >l \12 
2 V. 7F 
F7A1 

I • ',/ ' ~ • • ' . , _. 

('I.., \1 '1 P' .. •:, ··. : 
(112 ~ 
r.f)09 ' ., -·· - · .. _ . .. 

8141 
014 E .. , 

· F7 A1 
~~ -li~ · F ; :·:-, : . 
6C A0 \., Ml.Kg 

:..·-·· . .. . · ... . 
, _._ .. 

,!I , I 

_ ...... .. , .. ,, . 

'OAiA .• . 

DATA 
DATA 
DATA 
RF' (<1) 
HLT 
CF 

LOKI. . 

CF 

MLK 
DATA 
DATA -
DVi A 
DATA .. 
OAT.\ 
DATA 
DATA 
DATA -
RF ( 0 ) . 
HLT 
CF 

LOKl. 

ST 

Cr 
Ml.K 

· · D/\iA 

XI Qll) 'fl 2 1 
X l ~•ll7'4 I .. 
XI ~Qll-l8 I 

X 1 'l)I! 10 I 
X ' 'ihl 2~ I 

~+4 

A15,VC:FYML. 

Al,NBNMS 

A1:5,Ml.14RG 

a 
. XIQ!M~I 

X 1 ~11 ;J 1 T ... -.. . , - . 
f\ ' 't 1 II / o' I ~ ' 

XI 0 ~t~ 4 I 
XI ~0~1; I 
Xl ,Jv1 H ) I 
X 1 '1020 I 
Y, 1 Ol >l 4,?1 I 
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ORI. 
RF(2) 
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( \ *** INSTRUCTION 
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11 !14 
111'6 
l\f\8 
111:i A 
11 nc 
11 A E 
1100 
1192 
t\94 
ll'-16 
1198 
119/\ 
11 \J C 
11 9E 
11,l tl 

81 ?,(,I 
7FFF 
6'.<'t-l 
A t:.:.i 1 . 
3H~2 
:5??l?. 
21~ 7 F 
Ent~ 
7Ff'F 
5,1,12 
21>7F 
F. .1::: ,1 
t1 ct !I. l 
57. ,~ 2 
?.'17f . 
EO A~ 
V.'(11'1 

!5 (,' 02 
7 ~ 7F 
€i22~ 
E\~v' 1 
~ 1 V:t-1 
0 7 vH1 
:Hl9 C 
:s2,n 
? ('.7F 

· EA2V. 
tll' r11,1 

5,,:,1 2 
2?7F .. 
E9:'l'I 
,1,, 0n 

LDKL 

LDKl. · 

OLN?-;,) 1 Ot.N 

. ' . . 
- -~--· . 1, .. , _ ••. 

•. RF C 2") 
HLT 
CwK 

RF(0) 
HLT 
CWK 

---··· .. · ... .. ~-·-

. . DLN291 

... __ \... - · · ... : • •,•· 

: --____ -.- · .., - ·· ..... . .. ' 

RF' (i:,) -

HLT 
LOKl. 

. ·- LOK 
LOK 
DLN 
RF(2) 
Ht.i 
CWK 

At,x 1 7FFF'' 

{':' 800 1 ~ 

_A 1 1 X '7 f FF I 

A8,0 

Al,0 
A7,0 

A7 
•+4 

DOUBLE LEFT A~O NORMALIZE SHIFT, ~X?S 0 SH, 
JP ff CR 0 2 
PR,CEDENT INSTRUCTION OLN0~1 HAS MOOIF, CR 

. JP IF (REG, A1' :; X1 7Fffl ' •&~ INSTRUCTION DLN001 EXECUTION WAS WRONG 

Jr' ir ~~t.1.1 , . Ac::J • ,_ • o :c0 ~ ; 
INSTRUCTION OLN 0Z 1 EXECUTION . WAS WRONG 

.. JP IF NUMBER OF SHIFTS~ 0 
••• INSTRUCTION OLNO M1 EXECUTION WAS WRONG 

... DOUBLE LEFT . ANO NORMALIZE SHIFT, EXPI 29 SH 1 -

. · JP IF CR 11 2 
·· PRECEDE NT INSTRUCTION DLN291 HAS MOOif, CR 

• ' ~ • •• • .& ,_ I• t , ' 

JP IF CqEG, A2) = XI0 ~0G I 
••• INSTRUCTION OL N291 EXECUTION w~s WRONG 

.Jr IF \ ;c: u, ~•J .. /..; ~ ~J l(Ji ; 

.. '.•,.' ... .. 

,· , 

' : ... , ; 
' l 

•··. : ..•. 

~(,1\-1 ?, 

?:17F . U'II' .. I NSiRUC iI ON OL,N291 EXECUTION WAS WRONG ·- . .... .. . 

EF ?.11 
~' ,, 1 r, 
!>1' "' 2 

.. -... , ' u ' . 

. •. HL i 
CwK -----·······- ... . ' . ' ' 

' ' .... • · ·:~ ·-~-: ··- .. . 

,. 
A7,29 ... ... . . . . ... • .. ' .. : ' -- .:. ... 

JP IF NU~eER OF SHIFTS~ 2g 
... '.' 'll'U · l NS TRU: TI ON OLN291 EXECUTION WAS WRONG . ·.- . 

. A 1, Ill , ' 

2 r7 F 
i':I l \' :JI 
v1 2 1,'.0 

RF ( ':l) 
Kl i 
UlV. 
LvK 
LrJX L 

. .... . .. ~-·· . . .. . ... .. . ... . . - . 

8 7 Avl 

""' ,'."' 
~~9E 
5Vv'2 ,_,. , . . -~- --·· .. ~ .. 

21-l? F 

OLN 
RF ( :'. ) ·- --
Kl. T 

.. A 2 , ~ 
A15~~ 

DOU BLE LEFT AND NOR MA~IZE SHIFT, EXP; ~1 SH, · 
. JP If CR 11 0 
PRECEDENt INSTRUCTION DLNNN0 HAS MODIF, CR : 

EFA0 
~, v, l F 
5 0, v' 2 
2•'7F 

· .•· · •.- --~ .... : .... .. . C"' K A15,31 
I . 

RF (0) - -· u 4 ...... JP IF NUMR ER OF SHIFTS :11 31 - · 
· ~LT *""* I NS TRUCTIO N DL NNN0 EXECUTION WAS WRONG 

· 8 1 2 l'l LOKL · . A1,XIFFFFI ·· 

, < 

, . 

. ·•• ':' ', .. . , ·.· 

l 

! 

. ' 

, I 

I, 



l!A2 
~1917 1 lA4 

11 f, 6 
:~ l? 1 a iP~ 
~: t () i Q l 1 ,H., 
'19?.:I. !PC 
,~1n1. 1\ t.E 
I" 192?. l lf10 

11f12 
l-'l'<?.0 11 B ll 
(' l ~ ~ 4 1 \ ~Ii· 
;'i92' l l fl 6 

l l f1 t, 
~ ! 9 '.2 5 1 H C 
fl\ 9 ?.7 11 t1 E 
P.192 6 11ce 

11 C2 
C'1i9?.Q !1C4 -~: 19 3 1.I 1.l Cti 

,• 1 . . 
. . • , ' 

-~----- ·- --

FFFF 
1-22;, 
FfFF 
vl7~1" 

3!19C 
52 :C 2 
?.r7F 
f.9?.li'I 
11 ".\:-iv: 

:l," li'l 2 
2v,7F 
E ,120 
8 ,,~,QI 
::s (,,,, 2 
2'.'7F 

0L.NNN1 

EF23 .. . ...... · ·:-:' -:--·- ----
v.01 E . 

·: ,· .. ,. ~ . ~ . . . -..... ,.,,:,,_. ,,,_. _. 

. •, .. .... ; .... 

·. l ' ..... ... ... . . 

.. 
·,. 

·. ' . .. · , ·· 

·-····-·--- ·- -· . ----

LO KL. 

. LOK .. - .. . A / , i'I 

DLN f>7 
RF (2 ) ~· · H4 
h l T •U~ 

Crl K . Al,.X'8Z0eit .. 

RF' C 21) 
HLT 
CIIK 

••-t 
A2,X 1 8~HH)f . ... 

0 . \ : ' I 

OO U5!.E LEF"T' AND NORMALIZE SHIFT I EX?t 30 St-i 1 

J? IF CR c 2 
PRECEDENT !~SiRUCTION OLNNN1 HAS ~OOIF, CR 

JP IF (Rr:'.G . A1) = xre ,~01 
INSTRUCTION 0LNNN1,EXECUT!CN WAS WRONG 

.j? I f ( ~ ~ .-; • ~?. ) ~ A ; C ~-: ;I VI ' 

INSTRUCTION OLNNNl EXECUi!ON WAS WRONG 

\ ~ ' --.-;.::.'. 
. ,. \ .. ·-·-- ···--·;· · :-; _ 

··:·-· 
....... · . .... ·- .. . : . .:: 

... RF ( C'.) 
HLT 
CWK . .. _,_ '• • -· .•. .... ~ .... .·:i •• . · • . ... . ..... .. 

RF(0) 
HLT 

·-- · '•• - ,. _·.• . . : 

. . ··. -·-- -

r"l ·•· - .. • - ; 

. . . ' 

.. .. -- ·- · .. .... . 

· - : · r- · -· • ! ,.: . . 

j? IF NU~SER OF SHIFTS r 30 
INSi~UCTION OLNNNl EXECUT10N WAS WRONG 

. ' ... , - •··. -·-· ·· .--· 

.;: .... 

- ··· .... . .. ........ . . 

• • • I ;', , • ''",' •• 

... , .. .. ,• 

.•. ;: . . ' 

... . . , 

· •.· .. 

., .•. : 

. .. 

• .• ·.r . . ·- ·..; . 

. ' .. ···-· · • ·';".'·, .· 

. .. ... • ·. • . .. . -···· ··· . _ .: • •• ...I •••• 

i '' ' 
. :. , 

I 

1 · 



?i cn1 
i1 1 9 ~ 2 
.') 933 
:~ 1 C 3 d 

v'· 1935 
~ 1931-
.. : :i3 7 
;.> 1 Q:',/1 
r l ) 9 :'.,Q 
>) 194 ~ 

... f\1941 . 

~· 1 ~ 42 

•' 19 <13 
~ 19 .: 4 

(,11',H:1 

~: \ ~ 4 6 

P 1 :-l<l 7 
I' t 911 !I 
~- 19 4 9 

·r' f 9~\I 

>' 195 1 
?1952 

I' t 9 '.i3 
<119'.Sll 
01955 

V- ! 9 '.5 5 
.; 19:57 

(~ 195 8 
~19~9 
~ 1911.:l 
0 l 9 fi 1 

Pt 95 2 
r 1 9 ~ 3 
V. i 915 4 

.. 0 1 gi; 5 
Vi9(i('j 

.. ;; 1!,57 

(, 19 t5 8 

•1 1P69 
. . ?1970 

~. ~~ 

11 C8 
11 CA 
11 cc 
11CE 
11')~ 
1.1 02 
1 l O ll 
1 ! 0 (l 
l!rHI 
1 l f) A 
11 oc 
1l nE 
1 I E0 
11!::> 
I IE 4 
l 1 E 5 
l l EP. 
l If A 
11 :;c 
11 EE 
l 1f Vi 
l.1F2 
t 1 F 4 
11?'6 
t1 F 8 
11 FA 
11 FC 
1 lFE · 
l 2 ~1 ~ 

1 ,> :l ,' 
12~ 4 

12 1!1 6 
1? :> 8 
l ? ~1 A 

1 :>:· c 
l ;:0E 
1? 1 \:'. 
1 ::> I 2 
1214 
121 6 . 
1.:18 

-· .-· ·· , .. ,_,, __ 

,, ... ~ 0
-r-- . -

. 

EJECT . 

() 
ii ORN DOUBLE RIGHT ANO NORMALIZE· SHIFT 

.'".'~-- --· .- ** 
***•*• 

·· ORNTST. 
~ 12vi ' : . 
8 vl?l vl ·: 
"12"'1t'I .. • ..;.. ---· ...... . 

8C'. A(ll 
· . .. l'I~ .· . 

Er.u 
LOKL 

LOK .• . . . A2,~ -
LOKL AS,0 

(.IC,~~ 

3oA2 
5,: ,12 
2 C'.7F 
E92\'l 
FF FF 
5p;12 

·: ORN~H)1, OR~ 

2:1 7F 
EA2 1-1 . ··:·_, 
7FFF 
5 N1·2 
2~• 7 F 
E !lAr:1 
1:1~ 1 E 

. 7' .. .. . , ... ! ..... 

.. · .. i ,; ... ... . . 

S,11•2 
. ...... . .. . ~ .: .! __ ; ~, . . . . 

2>'7F . , 
B 7 A :;J ' . ''. •. ·---~·:'": ::- · 

RF (0) : 
HLT 
Cl-It. 

. ... RF (':I) 

HLT 
OK 

. .• RF(~) 
HL T .. 

... LDKL 

A1,X 1 Ffff? 

.. •+4 

A2,Xl7FFFI 

AO, ;:50 

1115,0 

. - L f) K .. . . A 2 , X 1 0 '10 11 
'1: \1,11, f>i 
t'-2?, 1 
S 1 ?. ;i 
f1W?) 

... . . . _.. . . - · LOK L A 1 , X 1 8 0 Q) .i I 

~ RP E . . ORN9!~1 ORN 
5~~?. .. ..... .. •···· ·· . . . . - RF (:;?) . ·• 

2:i 7F , ., . ,, HLT 
· CwK A l , X ! 6 >l 1.1 \'I I -. 

._. .. RF (0) - -· ·oA 

... . -.. . - . . . .. .... ·- •.-. . 

.. · . ...... . 

·······'· ···-·- "- ····· .. ,.:,. - . .. , · 

DOUBLE RIGHT ANO NORMALIZE SHIFT• EXP, · J0 SH<. ~ .. • . 
· Jp IF CR• 0 
PRECEDENT INSTRUCTION ORN301 HAS HOOIF, CR 

JP If (REG, Al) 111 X'FF'FFI 
INSTRUCTION ORN3~1 EXECUTION WAS WRONG 

" • ,• • • • ~• : -- ~ I .., • 

. : ,·. 
. . 

• , - ~ I • • • ... , • • ... • •• 

' ,. 

.. JP IF (REG, A2) c X 1 7FFF I 
· , .•.. · 

INSTRUCTION DRN3~1 EXECUTION WAS WRONG 

. . . . . . . . . . 

DOUBLE RIGHT ANO NORMALIZE SHIFT, EXP~ 0 
.. ... . J? IF CR ~ 2 

. SH, ·<·:~· .... ·~~·,.· ... ~ ... ~.,,.. · · ". ··· 
; ··. · ... . .. . -: ... .... ·- .. .. 

PRECEDEN; INSTRUCTION ORN001 HAS HOOIF, , CR . ... , ... ·--··.--· ··-·'"' · .. .. . _ ... .. 

-Jp !F (RC:G~ Al) -a xr1.3i crn 1 

Eti20 
~ ·,1 l" ~~ 

5 l\ !~2 
?. ,, 7 F 
F.: A 2 ~, 
(.I;,~· 1 
~ \-', ;,1 2 

HL T i>** INSTRUCTION DRN001 EXECUTION WAS HRONG 
CNK A2,Xl0~011 

.' ·-

2 0 7F . 

· : · ·RF (0) 

HL T 
C11K EF Hi .. :· ·· :·:: :· · . ·•:.' ; · .. . · Alei,0 ·· .. ·--- ·- . 

V.,<>)vl 

5,•,1~2 
2:-17F 
0nm 

.... · ···-.. ··· ·· " RFOJ) '·• ··•-1'4 

., .. l~L T 
> 7 . ·::- ';- -::· ~:_. ·:, · . . •. - . L D K A 1 ; 0 

-JP IF (REG, A2) 11 )(1 ~~0 1' 
INSTRUCi!ON DRN001 EXECUTION . WAS WRONG 

JP IF ~UMBER OF SHIFTS~ 0 
... ' . . ... .. .... ,._ :. 

JNSTRUCTION DRN001 EXECUTION HAS WRONG 
• ··• •·:·.o; - • .. r ~ ·•: · . • ···· · · " , • -

, ·. 

' 

. -- · ...... -. r 

•• 'I 

' 

-:_ ... ·. ◄ !.i, t'• · ~ 

:+ .. 

- '- •1r •· .: . .. ,. 

l 
t . 

'. 
I 

' 

• • , ... ,,.L .... . . · - - ... . .. . . . . . .... •, • •• . ~ .:. • • • • • J .... -~ ,, . -· ., ' .... . ,. ' ., ~'. . ' .. ,• 
~~;,"'L---ft:,:p!l'f'~-



I I. 

I . 
. i 

I 
I 

I 
I 
I 

I 
I 
I 

I 
J 

I 
I 

.I 
I 

I 
I 

W-1971 

,. 1972 
PI Sl73 
,, I 97,: 
,. I 9 7 ~ 
:i 1o76 

~· 1977 
-~ 197 S 
,, 1979 

M ClR:>. 
c, l 9 SI l 
( 1 ! 95 ? 

I' 198~ 
,1 I 9'3 4 
r \ '.l 'J ~ 

.. r \ '.)IHi 
t'\Cfl7 
ti\ 9n ~ 
"\ 9':10 

, .. \ 99rll 

,, l 9 9 I 
~ 1992 
:I. I 9 O;), 

r l G 9 ,1 
V \ 99 :'I 
~\9CJG 
r\997 

l-'1908 
~1 ! <; 99 

t• 2 iH II~ 

v- ?. 1'. ri 1 
... ... .'2,H12 

v'.?. '.'1 0~ 
C°'?. 1\J: d 

c, ;, ::>. ?- ~ 

,., 2 ,' ,: 6 
· · 1'2 nl7 

r7, t-'M 
11,'t' \\ 9 

. . · P:2 1.1 1 a 

t 2 l A 
12!C 
Vi' 1 E 
122~ 
1n2 
P?.4 
1::?6 
t ?211 
\2,'A 
1 ?.?. C 
12:?E 
12 0 "' 
l? 0 2 
\ 2 ,\ d 

12:lf. 
l ,> :H\ 
P3A 
1 2 :IC 
t ?. ,iE 
1 2 d 'c'I 

t:?4:? 
121.-1 
12l6 
1248 
1?. 4 A 
1 2 i:: c . 
J?.j( 
I? 5~, 
12:52 
12~.: 
\:?!)5 
1?58 
1:? :I A 
p:,c 
1 ;> :ic: 
1? 6C1 

1? 6 2 
1? 6 4 
l ? 615 

1268 
1, 6 ~ 
1 ?. 6 C 
Vi'6E 

127 v1 
12 72 
t:>74 
127 5 

· 1270 

f\2::?CI 
8:1('10 
N \ ci;, 
~1\tl8 · -, .. - -ORN310 
~~ f/ .2 

. 2!.'7F 
E 9 2 vi · 
(1:,1(-'0 

5., i' 2 
2V. 7F 
Eh 21, 
81''H\ 
~ (~ \/.2 

';'1-;7 r 
EE ;rn 
~,~ 1 F 
!5\1 82 
2~17F . 
11 d 11: 
e!'.i 1 E 

r,,15;,(1 

r, 1 ',l 
r;IIJf 2 
l'i221} 
l:\ 'M\ \1 
31\l'i8 
!)?C:-2 
;, :17 f 
EC18 
D"1,•2 
2:17 F 
EC2i-l 
II:'! 1 E 
5'1v1~ 

E'A2v' 
FFFF 
~ v1 :,,2 
~ G• 7 F 
E921-1 
FFFF 
5~.,12 
;, :, 7f 
!;7ni 

E92e 
. ('1,1()~ 

5 11 02 
2 r!l 7F 
EA2 0 

./'~---: "'. · : .. ' • ·•• . . _.,. 

CORN1 

I' . ' ,-. : .: ' : 
4 , • •• : ...... '. · -- · ...... 

CORN2 

... · .. ,. - . 

. Ll)K 
OR'J 
RF(2) 
H\.T 
C>\K 

RF (~) 
HLT 
CWK 

RF(0) 
HLT 
LOK 
LOK 
E~U 
LOK 
LD 

LOKl. 

ORN 
RF(2) ··· . 

Ht.T 
c:; R 
RF (~) 
Hl. T 
CWK 

RF (QI) · · 
HLT 
CWK 

RFC") 
HL f 
RF(7) 
EClU 
CWK 

RF (0) · 
HLT 
CWK 

. :,. , _ :... _ , _ 1; · ... .. 

----_-___ -_-__ -__ -_-"' ___ -___ = __ =_ -= __ ""'_::~":.-_-.::::::~~:.~-..:.::_~i=.,...~==-·1 
··- . -- ·--······- r' ---- ·--•·- •···•-·· --·- ·- · '----~-- ·~· .. _ .. ... --:------:-- ........... ,, __ , -.. _, ;._ .... ' 

A?.,X 18?.<)IJI 

(\ . ,:a 
Ati 

·, 

I 
..I 

,;\ 

.. . OClUE\LE Rir.Hr ·r.1110 NORMALfZE SHIFT.· nP, ;_31 s1-1; 
JP IF CR = · 2 

· ·••• PRECEDENT INSTRUCTION DRN310 HAS -MOOIFj · CR . 

A6,31 

A5,0 
A1,ORGTA3,A5 

J? !F U~EG. l\1) G ~ 

INSTRUCTION 0RN310 EXECUTION WAS -WRONG·' 

JP IF (REG, A2) i: X 1 80~1~1 
• 1..1 f'." TUI tr,..,. n,, 

JP IF Nllt1~ER OF SHIFTS ci 31 
INST~UCTION ORN310 EXECUTION WAS WRONG 

., 

, . . . •' 

.. ,., 

· · · - ·· L-.. 

.. . -~- . . ~ . . . ~-· 
OOUSl.~ RIGHT ANO NORMALi SHIFT EXP, 30 TO 15 •· . . 

..:.: :, ~-... ~ ·-. . ' · .. :, . .': .. · ·Jp II' CR :o 2 :-·--· • ·.• · . .. .,. ... :· · 

CORN:Z 
A?.,X 1 FFFfl 

PRECEDENT INSTRUCTION ORN3~0 HAS ~ODIF, CR 

JP lF' (REG, AG) a: ( REG, A4) 
INSiRUCTION DR~3e.~ EXECUTION WAS ~RONG 

·Jp IF NU~eER OF SHIFTS n 30 

-.+,1 JP IF (REG, A?.)" XIFfFfl 
••• INSTRUCTION DRN3?.0 EXECUTION ~AS WRONG 

A1,X 1FFFFI 

JP IF (REG, A1) s X1 fFFF 1 · 

**• INSTRUCTION DRN3i0 EXECUTION WAS WRONG 
CORN3 

A1,0 

JP IF (REG. At) 11 ~ 
**~ INSiRUCilON DP.N300 EXECUTION WAS WRONG 

. . '~- ' . ' . " .. •' ..... .. 
... .. _ . - ... • · -........ .. , 

·. • .: 

,i ' I 

.... . ...... .. -... .:.. .. ,:; .. ........ ..:. .... .... ·: . ' •.;• .. ' ,. -

I 

i 
I. 
i 

,· . 
. r 



I • • 
I • . 

.. . .. 
' 

\ 
l 

!: 

l 
I 
I . 
I 
I 

I 
' i 

' 

ll 2 ;• 11 
;• 2,112 
,,2 ;q ~ 
r-?. -1 I .a 

;• 2;, 16 
~2~17 
r2:11 e 
1: ?.~, 19 

127A 
1?. i'C 
l 27E: 

1 ~30, 
1 ? ll 2 
1? f3 4 
t? Bli 
1:?. l:l 8 

'i 2 fi A 
12 i.) C 
);) 'I f 

129? 
1202 

"2 ~~1 . Vi' 96 
(,I 2 ',I 2 2 1 ? C/ (', 

•'? :- ? 3 1 ;, 5) ,\1 

r? ::::4 P9A 
- .. f~ 2 \·, ::> :S l 2 9 C 

6 ,1 1,) 1 
!:H~ l\ 2 
21~7F 

9,:2,1 

FFFF 
gj;:>3 

FFFE 
:lE(-0 

l>.:5 IC 
8?~4 
;,1;,, F2 
-', 12 ~1 

.. ' CORN3 

·· ·· ·•.-:·· ... . 

CDRN4 -

RF (0) 
HLT' 
E'J U 
AIJ K L 

AOKL 

R:, ( ~) 
EQU 

. LllK 
LO 

LD!<L 

(J,,4 
1t 

A I.,., 1 

A5, .. ?. 

CDRNl . 

• 
A5,28 
A2,0RGT83,A5 

d vl~(\ 

3 Hfl8 
:51 v'. 2 
2~! 7 F 

.. ORN 

EC1 B 5 t"' :~ 2 -· ..... . ~ . .-~~ ._;_ .'.' .. 

RF (1) 
t1LT 
e we; A4,A~ 
RF( ~ ) .. ·•·· ,.,:-4 . 

JP IF CP.EG, A?.) ?! XI irn~r...._ 
INSTRUCTION OR N300 EXEC, ON WAS WRONG .. 

JP IF (REG, A5) IS POSITIVE OR NU~ 

.. .. OOU8LE"' ~IGHT AND NORMAL, SHI Fi EXP• . 13 TO 1 
. J? !F CR e 1 
PRECEDE NT INSTRUCTION DRN15 HAS MOOIF 9 CR 

.. . JP IF (REG, A5) :: (REG,A4) 

.,_ ... ... •' . .. . 

.. 

·'·-~ .... • .-i"•, •• • ., .... .. ~ 

' 

??.:'?.6 t ?9E 
. \I 2 ? 2 7 \ 2 /1 ;'> 

- 2,,7 F 
f.Q54 

HLT 
, .. 

*** INST~UCTIDN DRN15 EXECUTION WAS WRONG 
A1,ORGT60t4,A5 

1?. ,\ 2 
r,,, ;:> il :?!J 12 A4 
t·.2,, 2 9 l?. Ao 
:'2 i' ~ ll t ?. h8 

l?AA 
i12 n1 PAC 
•' 2 t! 3 ~ . 1 :;- A E 
:~2v"3::5 ! 2£:H~ 

P R2 
l'? ••J 4 12f34 

1 ?.Fl 6 
,: 2v1~:5 ! ?Bil 

0 vl ll2 .... . , - •:-.-

.. ' -5 ~ 0 2 . . ·- ··· ... ...... .. ·-· 

2(!7f . 
F.: A?. i~ 
~1 ~. ~· 1 
5 f' ,\2 
2 •· 7 F . 

.. •. RF (I'.") 

l-'LT 
OK 

RF(0) 
HLT 

A2,1 

'.l ll20 ~-- .. . ~- ·----.. ... .. ... . ALJKL'" ... .. . - ' At. 1 •1' 
· FFFF 

9'.:>2v', 
FF FE 
5f2C: 

ADKL . 

••• 

J? IF (REG, Id)= (0RGi03 INDEX, BY A5) 
I NSTRUCTIO N DRN15 EXECUTION WAS WRONG 

JP IF (REG~ A2) s: 1 
INSTRUCTION ORN10 EXECUTION WAS WRONG .. . 

.;;: ff Ao J. I., Po s 1 nv i:: o R Nut.. : ·· 

. .... ,-_ 

· .. .. 

' . ·-· ' • .,... • .,.._-• • •~"'• ,., .,..,- • •I ' ~- • •.:• • •. "," •• •,-:,,. ' " : ~ .• -~•• • - ••• "': " 

' 

r-211J C) l 2i1A 
12BC 

8F ,'(1 
" ~0\) .- F -----•··.:-~·-•- M 

· •· RO C 6j 
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. ·-- - -'. ____ : , .. .. . .. ... , .. .. ... . ····· ····-· .. ·· .. ,• ... . ·•.'--· ..._ _ . .... . ~ ~ - , .. · ····-· ·-- ·•'• .. .. .. ..... . 

l~r? 9741 
\0F4 13E4 
l3F6 !)f 1 d 

13F8 87Cll · 
13FA '1!4 C 
10F C F A:.-I E 

A~S A7,EXEML1 

Rl3 (7) 
.EDU 
LO 

RTN 

EXEML 1 

A1!5,SA VA15 

A 15 I . 

.. . . . .... , ,. ""I' ... . · , · ;. · · ·•, , • ' • 

!t . . . 
..... •·• .. ---- · . ·· -- ······ · •O"• •·· - ·· ' . .. .. .. ·- -:: ..J ,&, •. ...,. .... ···- --·· ·•· 

RETURN 
. ·- ,,_ -~·-· .. ··' ··•- --- ........ •-· ........ _ ,._ .,., . . .. ~ .:...~. '·. ··· ···-·- .. .. ···-- ·····•··· ·- -·"• 

.. .... ... . ··-·- ··· ··· ··- --- . .... ~-· , . ........ 

--· .. ·- -····· .,.-:..;,..__ ·---~ ... ......... .. .. -·- ·-- ·-- ·-·--·-··· ···-- ·- ·•-· ' ·-· ....... . ···-- ··-··-· - -·· .. . -- - -··- ·-·· .. ' .... . _ - -·· - . . ----· .. ·--·--··-- ·- ···· . 

. . .... ·. -.- ...... · -····- .. · ...... , ....... . ' . .......... , .... .. ·-·•'-- ··••0, •·· • .. .. ...... .. ;,..: .• . . 
: '· . 

• • •. • :••• .. • •,r I~ " " : , ' '" ., • ••• . •- • • • -• - · ... ~; · . •.· ·-··-- - .... _. __ ,. . 

. . . 

. ··, ___ ........ · - .. · ·-- .. ---· .. ·---·· .. 1-·-··---···-- ·- ----·- ··-- ·•l,,- ., .. _ . --··•- ··- ··-·-·- ··---- · - ·- ·--- ·· ·· · •· - ··· ···· ·· -· •· "·•-- ·-···· ... ..... ·--··-- · ·-- •··••··· ·-· - ·· ··-·· -

. ,... ·-. . - . ..... .... . . . ... . . . . .. ~ .. ..... ·- ··-- ---.. , :--- ···· .. .. ·- ·- ..... -·· 

•· · · • ·• --····-·-- - ··· .. ........ ..... .. ·- . . ·" ... ·• · ···- ··--·---· --·· .. . . .:. .. . . : ... _ .. , .. ..... _,· .. · .. . . .. .. _ ;, , ., 

.. . .... ' ., • • ' .. . " ... ..... .., .. . . . .. ... 1 .. - .. • , · . .. " ,.,. _ ' _,., ........ __ , .. .... .. ..... .. ~-. ' I' ' ' " 

'. 

' I 
I ., 

r:•, 



i 
I 

I 
I 
i 
l 
I 
! 

f 
' i 
t 
I 
I 

I 
. l 

i 
I 

i 
I 

-

.. 

'. :~~ 
~•?! 'Hi 
o: ':: 1 e-7 
~2181' 
~ ::_, \ U9 
i'?. \ Q" 

V-219 ! 
ll2l9?. 
v-;, 193 
;:, ;, 194 
r?. I 9 ~ 
F 21 'Jfi 
r21C?1 

('2 ! 98 

1)7.199 
t;i22:-IC'\ 

QI 22'11 

r,2 ;, ,02 
l'2 2 ,, 3 

?-22;.14 

e.;,2 ~-5 
~' 2:?.<15 

r,72,-,7 

·1, 2 :c r a 
"2 ~Cj~ 

I' 2?. 1 '1 

C' 2 2 11 
1'·2212 

,. 2 21 3 

?-2214 
1' 7.21 ~ 

?•221f> 

PnP 
r·;>~ 1 e 

~•22rn 

. --==-

EJECT - . ' . " ,., ,, .. ,·, .. 
;,, ,,,. ....... 
. _ .. ' .. ; .'-':. : . :; -; i' \.~·~·< .. :,. . . ,., . 

~····· .,. , .. __...- ( ~ .. ..; ..... .-.:.....:.._ ,~ , ... . .,,. 
SSHCOM SINGLE SHIFT COM~ON ROUTINE 

.... . .. .. , .. • ,·v ; • . •\.• I 

1.:n 
14 ?12 
1 ,1 (1,: 

14t~ ~ 
1G~$ 
l 4r. A 
1 t. (·'C 
; ~ ;•,£ 

l ll"' 
1 ll t 2 
11.14 
1 4 1 Ii 
\ 4 l 8 
l 4 1 A 
l '1 ! C 
l i: lE 
1 i: 2 .,, . 
1,n 
14?4 
1112 5 
1 '1213 
\42A 
14::.:C 
1 t.;: E 
\ll~;j 

1 t.32 · 
H04 
1'35 
1 43 (l 
14 ~• A 
1 .i :ic 
1 4 :'>E 
1 <1,HI 

14 II 2 
1444 
1..: 4 (5 

14 48 
1 <1 4 A 

8141 
~0 f'1 ';') 

R24t 
c,;11,1~ F 
c, 1 ,, 1 
8!41 
t-' 17 2 
f7 A1 
~ ... ~ ~~"' F 
>' l 1-1 2 
81 411 

: 'SSHCOM 

. ~HCOM1 

... . .. . , 
,. 

·-

EQU 
LOK 
ECJU 
ST 

ST 

Ll)K 
ST 

CF .. 

LlJK 
-.. :-•.' · ST 

.. . 

.. . ,:.~ . 

A2,1 
• 
Al,FSR 

1\ 2 , ~~ .r:-: ! 

A 1,1 
A1, Nt1~ SH 

1'15,SLRCOM 

Al,2 
Al,N611JS1i 

.i 17 2 · 
·,..:,._._ __ . .:.. _:.,., .. - .. •, ···-· 

F7 A1 
r,,,·;;,;,1 

"1 ,1 3 
81•11 
nn 
F7A1 ,, •,~ ~~ 

QI 1 r-1 4 
!\141 
~ 172 
F 7 h1 
')P:, \7' 

(1 j (,' 5 
8141 
•l l 7 2 
F7A1 
p,, ',10 

01 \l 5 
81 4 !. 
vl 172 
F7q 
':1>'.110 
(I) 1117 
8141 
~1172 
F7A1 

F 

... ·- -·· .. •-. , ...... 

F 
111-: . . ·· ".\ · 

CP 

LOK 
ST 

- CF 

. . LDK 
ST 

A1 5 ,SLRCOM 

A1,3 
Al, Nf}NSH 

A15,Sl.RCOM 

A1,4 
A1,Nt1 NSH 

CF A15,SLRCOM 
F' 

t .. ,.,! 
., .. ,.·: . . 

F 

t: .. ·' . . . . .. ~- ::~. 

LOK 
ST 

.... CF 

Al,5 
A1,Nt3NSH 

1;15,SLRCOM 

A1,o 
Al,NRNSH 

. . CF Al~,SLRCOM 
·F ... .... · , .. ,.. ..... . ·-r• 

. ·, .. .. ,;. · 

LOK 
. - ST 

· er · 
• •••• - • • · --• A-•--•-•• , , •• - • MO> .. ,•• - •••·· • >• • .· ~ .. 

r ·, ·• 

· - ·- ~ · -- · · · - ·· · ~ j ' :-,. •• -· •• _; . -···· · 

A15,SLRCOH 

: . "f-" . . 
.. . . .. . .. .. ,· • • • ~:. ... . . ____ _ : .. · .... •· - - -~--- • .. ,I. · , .. , .. . .:) • • 

...... 

.. .... ,. 

. ..... .... . · . 

· , . 
. . . TO SLR COM FOR 1 .. ?03ITION AND FOR A1 TO A7" ., . __ _. . . .. i . 

.-:= .. 
.. ... . .. : .• .. 

TO SLRCOM FOR 2 POSITION AND FOR A1 TO A7 ... 

· To Sl.RCOM FOR 3 POSITIONS ANO FOR · A1 TO A7 ··· · ,. -r 

TO Sl.RCOM FO R 4 POSITIO NS AND FOR Al TO A7 
' . ~ 

: ...... · • .. - l,;. J 

-ro SLRCOM FOR ' POSITIONS ANO FOR A1 TO A7 .. .... .... . --- · ·- .. 

. -~· -, .. . . " 1' , 

.. _, .•,,,. .,· ... 
-;• · .. . . . . 

TO SL.RCOM FOR 6 POSITIONS ANO FDR A1 TO A7 '. 
-~--~- : ..... ··---- • .. ··· -· .. ,, . - .,. 

.. . .. ...... -· 
TO SLRCOM FOR 7 POSii!ONS AND FOR A1 TO A7 

.... · :, . -··.- · _, \ .. .. .... 

' 
• . • • • ! 

,• ... 



' I .. 
i 

('??2:>i 
"2?21 

e?.??2 

~?:??.3 
v.;:,;:,2 4 

t'?.?.2'.5 

.... '1??215 

,)2 227 

. r2;,2,s 

~22 29 
~223~ 

~2231 

'-'?.2 32 
~2233 

,';?234 

1-1;>;,35 
~?235 

1'2237 

~•?.?::\~ 
Cl2239 

e224C 

t-1?.?. t.1 
7224,' 

11 2?43 

~2244 

~-- ......... --..--,...,..---------,.-,,--------..,...~-.,..,..----------~-----~-=--=--=--=-===-----_-_-_-__ .-_-_-____ . _____ ~----~r 

l t. .ac 
t "4 c 
1'15 ~ 
1<152 
1454 
1 .1 ~6 
1 .-: 5 !l 
1-'15 A 
111 '.'i C 
1.: sc: 
l Mi? 
1 ,1 f- 2 
1.: Ci 4 
1 U i 6 
1 ,:; r, fl 
l .l '5 A 

l I. 6 C 
lltiE 
t ,17 vi 

1t.72 
l ,J 7 4 

1 l 7 ti 
'.l-176 
l .a i A 

1 '17 C 
1 t. 7 E 
14 llvl 
1 .i ;;2 
1 I,, I,.: 
14 6 6 
1 t; ii 13 . 

r,p.;1;>1 

OPo 
6ld1 
P\72 
F 7 A ·1 

I'! ,1 9 
ti 1 41 
"1172 
F7Al 
~W!•;,J 

1'11 '1 A 
ll!•11 
V-~72 
F7A1 

F 

F 

t·'.Cl t~0 F 
i~ 1 :-1 B 

0

8 141 .. 
I' t 7 2 
FJA 1 

r"' "'" 
~ l llC 

81 ~ 1 

'' l 7 2 
F7Al 
t-ir..11-1 
-11,,D 
131'11 
17.\72 
F7,11 

F · 

F 

V. ,~ (-i Ii . f' 

. · . 
. ,. •, .. 
• · . ... ·-·· .. .. 

. LOK 
ST 

CF 

LOK 
ST 

Cf 

-- - · ,·--e •-·· .. .. ~- LDK . 

., ., ... 

.' . ., 

ST 

CF 

LOK 
ST 

CF 

... LOK 
·. ST 

. ··--·--·· ·• · - ·• ... 

Cf 
'- , ••· ··· · . .. 

.. CF 

A15,SLRCOH 

Al, 9 
A 1 1 liflNSH 

A 1 ~., SLRCO"I 

A 1 , 1 ii 
A1, >.:HN SH 

i:.~~,~i..RC0,·1 

A 1 , 11 
A1,Nl3NSH 

. . 

A15,SLRCOH 

A 11 12 
A1,NANSH 

,\! 5, SLR COM 

A 11 13 
Al, NI3NSH . 

..... 

A15,SLRCOH _., 

. . 

.. . 

TO SLRCO ~_FOR 8 POSITiONS ANO FDR A1 TO A7 

'" TO SLRCO M FOR 9 PC3ITIONS ANO FOR A1 TO A7 

.. -· ... 

TO SL11i-0M rOt-i 1 'a r'O~ l 'i II.IN.;> ANU FOR A1 TO A7 

. . .. . . . 

... TO SLRCOH Fl)R 11 POSITIONS AND rOR A1 TO A7 

TO SLRCOH FDR 12 POSITIONS ANO FOR A1 TO A7 

. ,,' 

• •-•• •• ,;_': • . •:--::-~ •. .. ,1.: •• • l,.: 

··-• "· ' .. -. . :•• .. ... 

··•· .. .:. .· ... ... . ~ .• ' . 
·. 

" 
. , • ·· :· · · . ··-·· ., 

.... , 

; .. , -. , .. 

·ro SL.RCOM FOR 1::5 ?OSIT!CNS ' AND FOR A1 TO A'f . ',"; '" ",' 
·, 

'. '.l cj 
l ' , , . , . 

····· ,·, 

·---:i· 

1 l t, A I' 1 Cl E . - ··----: .- ·· ·--·- -- . - L DK . -. . .. 't,. 1 , 1 4 
·, . . ... -··-·--• ·•·· . ··· - .. . .. ... -. .. ...... . ..... . .. _,_ · - . -~·••,O• •· • .. ,;,; . .. . 

1 1,, ts C 
1 4 fl E 
l 4 9 <" 
14 92 
1'1 94 
1 a 'JG · 
ll'.913 
l <!9 A 
149C 
149:'. 

6141 ST Al,NBNSH 
ti 1 7?. 
F7h1 
t1~t1 :,) 

(,IHI F 
,q,q 

, , . ·-.~ ·: .... " . .. ... . . . 

F • .. - .. ..... - ... 
CP 

LOK 
Si 

A~ ,15 
Al, NtlNSH 

.TO SLRCOM .FOR 1~ POSITIONS AND FOR A1 TO A7 · 

, ....... ... ·:· 

i;117 2 
F7 A1 
~H'll-1~ 

F\.l::SE 

.. • CF ,\15,SLRCOr--,--: - ·· ···re SL. RCOM FOR 1:5 POSITIONS ANO FOR ' A1 TO A7 
F .... 

·· RTN ··' · Al5 RETURN 

. I 
00, ..... O o • O O , • " • -•• " •• • • - O I • . • • ~ 0 0 0 0 • • • -•0 oO O U O O • o • -~·· "•- ··· "·--·.····•· ··· ····- .. . 

'"· ··-- · · • • ·, -- ,•. · - .--- · : ·• · ·· • .... . , ·· - • . .. .. :. ~ .... 1 , _ , 
;_, ... '. 

:·-.•:. .. . . . . ... . · · ·- :·-•· ' .............. . . ··• . ·- .··· .. ·· ---:·: 

. !:',, 

·-··. -·--· -··---- .. - ·--·· .,. _,,. __ ... . ·- . ·-··---- ·--- ·~--- .... · -··- •··· . ·-·· . ·-· --·-· ··- · ' -·- ·-..... · . .. . ... . ,,_ .. -... ... ... ... ·- -···-· ·- .. . -- - .. .. ... · .... . ··· ' -- , .. . . _,.,. - ... - . . .. . -~ .. .. ' ·•-. · .... .... ... ·----·- · . : .. , . ..... . 

. , ... , . ,, ..... ... ......... ..... '' ·- ' ·- ' . .... .. .. ..... ,. ',, ..... ... - ".... . , ...... ' ' .. " .. ' 

j . 

.. .. .. . .. .. ... . . 

-- ~- 1 



I 
l 
I 1•27.,:5 
) 

l 
~'22 l f1i 

l 
C' 2::'4 7 
r~?Jf' 

r · 
?,'?'<'-
112?:i;• 
,'22'.l t 
;1?;,> '.):2 

l-'?,':13 

l 
1•2,>'.\<! 
(,'?.;>'.iS 
v'z;:'!'.15 
11;,;.;57 
:, n:;1:1 

,1225Q 

;,,?7Ci"1 
ri ? ~h 1' 
r nl'I'. 
v:2;.,~:, 
,127,:;<1 
P.?;u,,~ 
f'?,' 5>; 
1•2 2t-7 

~2255 

f;'2259 

1'7?7'1 
,J ;' 2 2 71 

,, ?? 7?. 
\:;::?7 3 
r· :.:n ~ 
:·?;>7:l 
\ '\ :,~ 7:) 

~ I 2 '? 7 7 
1·22 7 8 
1' ?279 
1-'??ll~ 
r, 7;, 1 
\'.?,21) 2 

rnll::i 
~-;:>;,84 
11?;) ~ ~ 

P.2286 

·-------· .. ---· ----

.. - ··--·•·· : ... ..... · .. ... .,, + 

1 II A0 
i 4 A~ 1 • · .. ._ 

11.u F7A1 
t 4 A 15 (:,1(1 \11(:1 

14/.8 F7A1 
14AA Q! fl ('11) 

1 4 AC 0 l 0 1 
111 AF. '7<?. >1 1 
1 ll Br-t il 3 <"1 
1 4 fl ?. ·1,,14 ,~ 1 
1 t. !14 i1 5 ,, 1 
1tH5 II(: ~1 .1 
l t. fi '3 ,~ 7 r.1 
1 t. ,, A 8 '•1C:.l 
l4 UC l'l 17 2 
14>:IF. 9C·1CI' 
!,H:'.~ tJ 172 
14C2 RlCI' 
14C4 14 A2 
1 t. C 6 52 :~ ll 
14Co 81 Cvl 
t.:CA 1 <I A ,1 . 

!&CC 520,') 

F 

F 

FSR 
FSR1 
~ .. 
SLRCOH 

::.( ·.; -~-. -~; : . •. ~ ···- ... . ... . .. : .. ~ · ... 

. . :-.:;~ . . . ·: ·.·. 
. --- -· ~., ··- ····· .· . . 

.--_,,... - ·. : ··.: ·.- :-: ~·.;·· 
,. ., . ... . 11. 

F 

F .... 

.... .. . •••••• 
;,-r, 
,., 

. ,,, . •• . ..; ... __ '*"'* ♦ t+ .. 

. 1.CCE ~?l'!I' 
1 t. I'):, R 1 ti 2 
1.: 0 2 0V F2 
1 t, D Ii 5,1,,12 
1.1 O 6 ?1'7F 
1 ti P/1 P,~;10 

140/\ 82'12 
1 t,()C 0C1F2 

' I • ' • ' ,., • 1 t ~ I 

SLCO 
. SLA11 

EJECT 

SLRCOM 

RES 
RES 

EOU 
CF 

CF 

LDK 
LOK 
L l)K 
LOK 
LOK 
!.. OK 
LfJK 
LO 

AO 

LO 

RF(2) 
LO 

RF (2) · 

' .. ,,,.., .... 
SLCID 

****1' ♦ 

ErJU 
OATJI. · 
XR 

RF ( 0 ) •·· · 
hLT 
DATA ·· ·· · 
XR 

0 ,, . 

~ \+•*••········· -··-· · ··- ----
r-,., 
I t 
\ ' .. ·,-.. , ···. 

SINGLE SHIFT COMMON ROUTI~E FOR A1 TO AT ANO N~1 TO 15 

1 
1 

Al5,INISH 

A 1 , 1 
A2, 1 
A3,l 
A 4 , 1 
A'.:>, l 
:,. 6 I 1 
A7,1 
A8 ,N6NSH 

A6 1 N6NSH 

A9,FSR1 

. su,11 
A9,fSR 

SRCO 

SHIFT RIGHT FLAG, 

~1 IF SH!Fi RIGHT INSTRUCTION 
;0 IF SHifT LEFT INSTRUCTION 

.,· . 

• · · • • · ·' 

. -- ; .. ... : •·. ...... .... . . . ··•·'--•· 

. ·- ........ .. _ .. ..... .. _· . . .. · .... . 

JP IF SLC, SINGLE LEFT CIRCULAR SHIFT. 

... 
- . ....:'-: , .... : ~ .. ! --- - ~--::-, " . : .: ,:_: ~- .. 

i :·~ 
< .., .. .. ... ~ . 

.., 

. .. .. - ! ' ... ,._ 

,· .. _,. " .. 

r' '. f 1 · 

l',i I 

. : ·- . . ·,-,: ._ .. .. ,· ... .. ., ,· · ·; . 
1 ., • 

• • !,. ' " I • ~. • • • I l"I. ' • "' " "_'•• • -p,• • .•- - • •• 

.. .. . ...... ... 
. ~ 

' . 
· , 

' ··•· . .. . ....... .. .. . , .· ... 
' . 

+*••······••+••··-· 
·-···~ ··- ... ' ... .. ... .. ... \ · . .... ,.: . ....... ........ .-"· .... .. .. . .......... . . ___ __ _. ·· ... . , _ , ,_ _ . · •· 

SINGLE LEFT S!UFT COM MON ROUTINE ....... ,., ......... . 
• 
1:11 

Al ,0P.GiB3,A5 

0 
A2 ,0RGTB3,A8 

SINGLE LEFT ARITHMETIC SHIFT BY At 

JP Ir CQ ::i 0 
I NSTRUCTION SLA11 EXECUTION WAS WRONG 
SI NGLE LErT ARiiHMET!C SHIFT SY A2 

·• 
' •, 

... ........ .. ..... ;.. .-.. ' -, . ···· · .. . 

' ·, 
.. .. , , .. . .... p .. ·-:- ····, ., . 

I. ,.'• \ 

. . ::,··· . 

'·· 

. :. 



! . 
I • • 
I 

I 

I 
I 
I 

I 
I 

I 

1" 2?.-GS 
1'221.Pi 
r-:?t.'47 
r::>?O 
;,::,?r.(l 

112?.3;• 
;•;_>;)'.l \ 
;,;,;; '.32 
\-'.?:2'.l3 
I·?;?'.'.,<: 

1'?.?, '.5 3 
;>2?55 

'1?25 7 
I'??. 5/:1 

:.12?l'i" 
Vi?.:!t- \ 
~?2 i"i~ 
~' 2? (! :\ 

-~vr:-<1 
• P.;> 2,"5 
r;,;, 5t; 
1'.2(U 

i•n7n 
I' 7.2 7 1 

(/ ??72 
\' ,?73 
r'. ;1'?7-1 

;•:;, :>73 
1: ;, ;:, 7 5 
\•,?';>_7 7 
;• 2 218 
i ' ? 2 7 9 
i' ?.? -~ ~ 
r ,, :it 
,'.i'2/J2 

r ?2il3 
1-'?7. /l -G 
ti;.-< r.~ !j 
~22ll6 

EJECT 

' ....... . 
. ···----·- ·• ··- ·•·· · - · .• ··._ .-.. . 
1 <I A0 
14 A2 

ltAA 
\llA6 
l4A8 
1 <I A A 
14AC 
1 4 /\/: 

t LI Bee 
1ll 11 2 
i 4 :1'1 
1-G rl6 
1 ,~ fj ~ 
11. I.\ A 
1 ,1 i.l C 
141:\E 
.! ,1 r; t1 

14C 2 
1AC4 
14C6 
l .1 c1, 

t.ir:A 
1 .ice 

1 t. CE 
11. !') (J 

11. 02 
1,: l) -~ 

· p-7,q 
17.C\l'f,'I 

F'7 A 1 
i ~-~., 
~lv"1 
;,,;, ~ ! 
(', ;j," 1 
"1 ~ \~ 1 
,, 5,• 1 
~1 c 91 l 
0 7 ci: 1 
8'•1r: 0 
M72 
9V•C0 
\.l 17 2 
1l l C'1 
1 '1 A 2 
~2;~\l 
81 C>I 
14 ~0 . 
~2\11~ 

F 

F 

• ••• 

FSR 
FSR1 
• 
• 
SLRCOM 

~ . . . •' " . . 
• . •1 .!, . 

~ ....... _ • • ..J.... ' - '..·.\ • •• 

. • ~\, ,' 

. --- -··· - ··-·· . ... _ . . 

' • ' \ ' .'. . :.. ,: . .. ,1 - . ,1 ... 

F 

p .. ·-

SLRCOM 

RES 
RE S 

EOU 
. CF 

CF' 

LDK 
LOK 
L l)K 
LOK 
LOK 
LOK 
L 0K 
LO 

AO 

LO 

f?F' (2) 
LO 

RF(2) 

"'> ·· ·•·*•·· · . ····••'II'+· ... 
• 
'If(? 

SLCO 

. ...; ~ __ ..,. 

. **** •• 
... ;.:.·:1·.:~. 

r. ~ (>:,, 
A14 2 
Z!lo'F2 

: 
5;11~ 2 "-·.·· . . 

St.CO 
. SLA11 

ErJU 
DATA · 
XR 

(),C,\'t,:t ♦♦♦♦ 'fr ♦♦ ft'/1 ♦♦-
• - ••M •o •• - • - •• - • 

SI NGL E SHIFT COMMON ROUTI NE FOR A1 TO A7 ANO N~1 TO 15 

1 · .. 1 ... , 

"' A1~,STOSLR ··· 

A 1, 1 
A2, l 
AJ, 1 
A 6, 1 
A~, 1 
A6 1 l 
A7,1 
A8, N811 SH 

AS 1 Nl:iN5H 

A9,FSR1 

SLA11 
A9,fSR 

SRCO 

SHIFT RIGHT FLAG, 

=1 IF SHirT RIG~T INST RU CTION 
t<0 IF SHIFT !..EFT " INSTRUCTION 

_ . .;. ··,· 

. .... .... . 

J? IF SLC, SI NGLE LEFT CIRCUL AR SHIFT, 

JP IF SINGLE RIGHT SHIFT· . . . ' . .. ,. 
. -... . : ·•- ···......;.· .. ~--... - •- · •• , • -OM M .. • ~•• • • • • •-'' ~ - •~• ,, 

SINGLE LEFT SHIFT COM MON ROUTI N~ 

.1 , '-

"' 0 SINGLE LEFT ARITHMETIC SHIFT BY A1 
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1 M)6 ?.C'7F 
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f-lLT 
DATA ·· ·- · 

l NST RUC T: ON SLA1t EXECUTIO N WAS WRONG 
SINGLE LEFT ARITHMETIC SHIFT ey A2 

··:· · . . 
111 PR ~?.~"l 
ltOA 82'12 
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. . " .. .. ' ...... " ~ ·• ; 

·. · .: ·,, •· SLA2 1 ··· 0 
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"'n90 
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11n911 

:> n 'l 5 
P.?.<95 
~?.?::1 7 
>'?.?98 

r.?.?99 
r?;:i,1,1 

<>.? ~ ;11 

~23'~2 

v?:.w;:i 
·r:2J 1: 4 
~23;, 3 
~,?. ~:-1 I) 

P,,'3 1) 7 
~·? ~,t\ c\ 
,. 2 :'.,vi 9 

" ···-·· . • • "~• ··-· 

HDE !511 ?1 2 RF'(~) 
1-lf:1'1 ,!;17;:- KL T 
1 i1 F.2 r. ,, .,, "' 

.. .-., . St.A:.H OATA 
I I. i: 4 03'12 

. , •,. xR .. 

1 A f. n (IOF2 
l t. E 8 :S ~ :l?. Rf ( Pl) 
14 F. A .' 0 7F HlT 
! 4£C 0·0:,~ ·- Sl.A41 CATA 
1 t. EE e 4_4 2 XR 
1.: F c;i l!,f-1F2 

.. . ··, ?~- ,:·::" .... . 
1<lF2 5C', !:>2 RF ( '1 ) 
1 r. F 4 2 1-1 7F HLT 
!tF6 (1r-1Crn SLA51 DATA 
\ 4F8 851.2 ' '! .. XR 
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1 ~ y1 A ,_.n;\~ SLA71 Oil.T A 
l 5 :~ c :-1 7 112 XR 
1 ~"' E ~ViF 2 
l!'i H'I ~\'\12 

... ..... :, 
RF(0 ) 
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1514 F~i 3E RTN 

·, . ,. ' ,, _ ,. , .. .. ... , 

_,, ....... .. ·-·· : -· -·· 
; -~·-' .. ,·· .... -' . 
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A5,0i:?GTl33 , A8 

e, 
A5 ,0RGT B3,A~ 

.JP l F CR II 13 .-.. I~5TRUCTION SLA21 EXECUT"'""IN WAS !\'RONG 
SINGLE LEFT . ARITHMETIC · rT 3 )' A3 

JP IF CR = 0 ·;,~ .. I NSiR UCTION S!..A~H EXECUTION WAS WRONG 
SINGLE LEFT ARITHHETIC SHIFT BY A4 

JP IF CR ;, 0 ·~- INST RU CTION St.-A41 EXECUTION · WAS WRONG 
SI Nl:.,L E LEFT ARITHMETIC SHIFT BY A5 

.. ... JP IF CR = ~ 
••• · INST RU CTION SLA~1 EXECUTION WAS WR ONG 

SI NG LE LEFT ARITHMETIC SHIFT BY AG 

•+4 JP IF CR = 0 
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0 SINGLE LEFT 0 ARITH>-1ETIC SHIFT BY A7 
A7 ,0RGT83 ,A8 

••4 . JP IF CR 11 0 . . -
*** I NSiRU CTION SLA71 EXECUTION WAS WRONG 
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r':?3~5 15 '18 P,(-', CHl $RA:51 
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1 ~ t.C r.i.11111 F' 
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¥'234fi 1 !'.> Ii 4 2 ,J 7 F -~ 
~1 2 ~.a 7 · 106 6 01.IQ?Ql ;.._. SRA 51 

EJ ECT 

•••••• 
SRCO 

···••+ 
I-< f-S 
c: r.u 
LOKL . 

LD KL 

LO KL 

LOK L 

LOKL 

LOKL 

LD l< L 

OATA 
XR 

RF'(~) 
~L i 
DAT A 
XR 

RFC~) 
HLT 
DA TA 
XR 

RF ( 0 ) 
Hl i 
DATA 
XR 

. RF ( Ql ) 
HLT 
DA T/\ 
XR 

RF ( ~ ) 
HlT 
DAi A 

!•'· ··-'-• ·- ··-- ·- ...... . , . ... _ 

. . 

(\ ..................... . 
SINGLE RIGHT COMMON ROUTINE 

• • -- • •• . • ••• Po 0. - • • .. 

• .._ ,.~ .I 

. 1 SI NGLE RIG HT CIRCULAR SHIFT FLAG 
... 

.... .. . · . 

A 3 , X I 8 Cl ,1 ~ I 
.... .. .. :., .' ·· · •. ·' 

0 
· A1,THRIGH,A8 

C) 

A2,TBRIGH,A8 

0 
.A3,TBR!GH,A8 

~ 

A4,T5 RIG H,A8 

0 
A5,T BRIGH,AO · 

0 

$INGLE RIGHT ARITHMETIC .SHIFT BY A1 

· JP IF CRc ~ 
INS7RU CTICN SRA11 EX!CUTI ON NAS WR ONG . 
SJNr, LE RIGH T ARITH ME TI C SHif i BY A2 

JP IF' CRa~ 
I~S TR UCTI ON SRA21 EXECUTION WAS WRONG 
SIN GLE RIG HT ARIT HM ETIC SHI FT SY A3 -

• J r' I F CRi:n~ 
I NSTRU CTIO N 5RA31 EXECUiIO N WAS WRONG 

- sI NGL ~ RIGHT ARITH METIC SHIFJ BY A4 

I N0TRU CT!O N 3RA<1 EXEC UTIO N WA$ ~RO NG 
SIN GLE RIG HT Ar.ITH r. ETIC SHIFT BY A5 

· JP I F CR=lll 
I NST RU CT ION SRA~l EX ECUTION WAS WRONG 
SI NGL E RIG HT ARITHM ETIC SHIFT BY AG 
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D 7 4 
~?3::13 1576 
t' ;:.-3 j4 1:i78 
~2 ,'\!55 I j 7 A 

l57C 
~· 2 3 ~6 157E 
~: 2 J 5 7 1~ 6~ 

l t)A;, 
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V?.359 15 56 

1 5118 
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V?,J79 l5AE 

[16<l2 XR 
(.\\J~ (:1 r: 
:5;., ;12 ;, RF ( <I) 
2,17·F' HLT 
~ 1'1110 SR471 DATA 
87 42 ·- · . . .. . .. .. . 

XR 
,~ ;,, '? 0 F 
5,l yl 2 . .... --- . . .... ... . . RF( ~ ) .. 

?~? F HLT 
8 1 A:il · ·•.··· ·· ·· - · LOKL 
1 !:l l 5 
55v'f'I .. F -----.. - ··- RFC~) 
117:rn LO KL 
~) :~ !i '.j .. - ~7"" "•' 

~F EF SRC1~1 
ff?.y) 
AAAA 
57 :,) 2 ·- . 
21t"7F 

. .. , SRC 
CwK 

RF( 0 ) 
11LT 

:· - . • SR AC O 1 . .•. E tJ IJ 

Fl'JE 
{1(1 :1 ,i 

Cl-l.\;>. 
EP• ,I ~ 
F(Hlll 
F81:10 
FCti t, 
n: t,I ?) 

-- T6RIGH 

. i 

RTN 
DATA 
DAT A 
OAT A 
DATA 
DATA 
OAT A 
DATI\ 

FF e v, ··· · ·.· ·-· .... ·:·•··· - •· t 

DATA 
Q,q A 
I) AT.A 
DATA 

FF C".1 · · 
FF f~ ·· ·- .:... :~--- ··· . .... 

F'Ff'0 
FFF 8 . 
FFFC 
Ff FE . ~-· 
FFFF 

OATA 
• - . -;--· ..... 0.ITA 

•• ·:-· ·· ': DATA 
--·.•· ·· . ·- · -· · o A,A 

DATA 

.· .. · .... · ...... · ... . 

. . ' . 
. ........ -· .. .. .. . - ·· ·""' ·-· - ·-r · · --· · •- ··- · 

---- ---......:=~· ....... _.......,. __ ==-==---...:--...c:= 

) 
M,Tt;RIGH 1 A8 

(\ JP IF CRell 
. INSTRUCTION SRAG1 EXECUTION NAS WRONG . .. 

0 SI NGLE RIGHT ·ARITHMETI~ SHIFT BY A7 
... A7, TRRIGK, AS · . 

J;, IF CRa0 .. 
u • · I NS T R UC TI O "I SR A 7 1 EX EC U.T I ON H A S ~ RO NG 

A9,,fSRC . 

SRAC01 
A7,X 1 5!1'5!P 

A 7, 1 !5 
A7 1 XIAAAAI 

"' A15 

"JP IF NOT SINGLE RIGHT CIRCULAR SHIFT .. 

JP IF A7 REG. ~ XIAAAAI 
P~ECEOENT INST, SRC151 EXECUTION WAS WRONG 

RETUHN 
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F7 41 
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ST 
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ST 

CF 
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CF 
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ST 8 1 4 l 

ll172 
F7,\1 
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011-lF 
8141 
f1l7 2 
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F7A 1 
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e. 1 41 
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F7Al 
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........... 
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' . .· 

CF" 

LOK 
ST 

CF 

.. LOK 
ST 

CF 

LClK 
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Cr 
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\ ,N 8NSK 

A15,DLRCOl"I 

· Al!5 1 DL RCOH 

A 1 , l Vi 
A1 1 t,, 8NSH 

Al , 1 l 
Al,NflNSH 

A15, DLR COM 

Al , 1?. 
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A15,DLRCOH 

A 1, 13 
A 1, t-<t3 ,\JSH 

A15,OLRC OM 

Ar, 1 4 
A 1, NtJN SH 

A15, Cl LRCOf~ 

Al , 15 
A 1 , 1J i:,NSH 

A15,OLRCOM 

A 1, 1 C5 
A1,N BNS H 

A15, l) LRCOM 

Al,17 
A1 1 NON SH 

Al~ 1 OLRCOH · · 

... ..... ... . . i.., .• · ·- · ·-·· _ , ____ · -·--
' ' 

C .. 
' 1. 
• I 

... , - ... .... . "' •• ·-· ·· -- · --··· ·-· "-···-··--··• · ... . ... ~ .. .. ... ..... ..... 
TO OLRCOM FOR 8 POSIT-IONS 

. \·, ,. •••., • ._ , , "'; -•• • - • • • • , I • 

._. :. , .. 

·.· -- -ro OLRCOH F'OR 9 POSITIONS 

. ·•.· .... 

• h O ... .. _ ' 

·· ro OLRCO~ FOR 11 POSITIONS - ,.<.••, 

TO OLRCOH FOR 12 POSITIO NS 

.• · :, ,;, •·· ~-- -.. . ... . 

., ... , . 

TO OLRCOM FOR 1~ POSITIO NS 

·ro OLRCOM P'OR 1:5 POSITIONS ... - · - -·· . 1,. . .. : •• • • 

·:. ' J 
., ,. '" 

' .•• . ' \1, ' ' ~' 

TO DL RCOM FOR 16 POSITIONS 
-· ·• · 1• • . 
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17 9F. 
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- ~ 7 A 6 
l 7 A 8 
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t7C8 
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l7 Cf. 
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roi 112 
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F7Al 
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0110 
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F7 A 1 
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ST 
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LOK 
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F 
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Al~,OLRCOH 

A 1, 19 
Al 1 Ni3N SH 

A13.,DLRCOM 

A1,2vl 
A1,N6NSH 

A15,IJLRCOM 

A 1, 21 
/11,Ni3NSH . 

Ai5,DLRCOM 

TO OLRCOM FOR 18 POSITibNS 

TO DLRCOM FOR 19 POSITIONS 

... .. 

TO DLRCOM FOR 20 PCSITIONS 
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ST 
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TO OLRCOM FOR 22 POSIT!ONS 
• · - • · ,•· ·:· . · ·· • j'' , . 

·To · OLRCOM FOR 2~ POSITIONS ' ·- ·· ·:- .- .· ,·· .: ·" 

,, _ ___ _ . •··· · ,• •·- ·' . ,-•.-: .. ·· 

TO OLRCOM FOR 24 POSITIONS --··-· -- .. ...... .. ... ~'" ·· ··- ·-'- --··· . 
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CF 

A15
1

OLRCOM ·-····---·· · TO OLRCOM FOR 25 POSITIONS --· ---·•··•· .. · ··~~ .. -

A 1, 26 
Al,NrlNSfi 
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.. " -:-· · - .. ·-·· . ~. . . . . .. .. 
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l7r2 
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17FC 
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llW 4 ' 
l l1 ~ 6 

. l I' -.!!\ 
1 ~(,'A 

1 r.1 :,c 
t f :· E 
l f\ ! C' 
18 l 2 

1fl 1 4 
181b 
1818 

. · ... · --- - ··-·--- -- ----

<,.'-" ~:~ F 
•111 C 
ai4t 
0172 ... 
F7 ht 
~" O\ ~ f 
0110 
.fl! 4 t 
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.. 
. Pj lJ. \I~ F 

~11 l E 
8141 
?. I 7 2 
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,. . ' 

Lf1K 
ST 

CF 

LUK 
.. ST 

.... . .. _.:, . .. . : ... CF 

LOK 
ST 

CF 
0 P, ;, vi F . . -·-· ,· -----· 
814~ LO 
14 A 2 - · ,• 
5 ~~, 0 
6~ 4 r. 
1 .: -rn 
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57Ml1 

e 11 F 
81 A1 
l:'l 172 

F 

F 
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_' r·· . .. 
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- E!lU 
LDK 
ST 

A15,DLRC0'1 
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Al,FSRl 

DSH1 
A5,FSR 

OSH 1 
DSH2 

Al, 31 
.A1,N t'lN SH 

TO DLRCOI-I _FOR 28 POSiiIONS 

.-~ro DLRCOM FOR 29 POSITIONS 

•. ··•-

. _JP If ~-5R1 # 1 

JP IF FSR r: 0 ..I . 

l fl l A . F7Al CF A15,0L.RCOM . .. .. ·- ·ro OLRCO~ FOR ~1 POSITI"ONS . ·····-·•- ·--· ··-··· · 
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OSH?, 
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~ .. ·; · 
{, 

'. , ... , 

RETURN 
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>1,'f> (i 5 
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18 22 ~l?.P, 1 
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182 8 e!'.>-1~ 
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1 r,3~ EC2~ 
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111 3:i - AlC 1 
1 (.I J 8 ~ 11 11, ?I 13 
l t-3A .. 9 4 <l 1 
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11.; 3 f ~13~ F. 
!i34 f'I ~ 1~2 
11J<l 2 2,• 7 F 
18 4 4 !'.,'l1H, 

1114 5 1-i 17 2 
1 ll 48 !-\2 !'.10 
1 fl l t. 111-i F 2 
H .1 C s ,•:'2 
j ;:l l E 2~ 7F 
1115 Cl E92 vl 
1 cl 5 2 ~r'~\ ~ 
, c 5 ~ 5:1::- 2 
1 fl5 6 2r 7 F 
1il ~O F11::IE · 

OU!COl'I · 

Tr~ •~ .1:: 

F' . 
F 

TROl.A 

EJECT 

OLRCOM 

EQU 
LOK -
LDK 
LfJ 

LD 

RF(~) 
RF (5) 

p · · ··- · -· ·· · ··· . · . P. F C 1 )" . 
ANS 

. .. · . . -· .. .. . C . . ' .. . 

: . . . .-,.: .. , . .... ·~~ .. 

DOUBLE SHIFT COMMON ROUTINE ~fOR N • 1 TO J1 
. - - ..... . --,·· ·- .. . ... ~ .... - ....... · . . -:--· · 

• 
A 1 , ?, 
A 2, 1 
A4,Ni3NSH .. 

A5,FSR 

TROLi. 
TRFSR1 

.. -· . ---- .. -· ... ...:.,_ .... -.. ·---- .. . . ' 

· Jp IF OLL INSTRUCTION 
JP IF FSR # 1 

.... . ··- ··· ...• 

DLA INSTRUCTION TEST 

' . . . . 

-: .... ,.~ ....... - . . .... ' . 

, . . 

t • ~t I 

OLAC(l2 
A9 1 0LAC01 

' J? If NUMBER or SHIFTS > · 14 ·· ···· · · ·· - ·. - - .. ... _._ .. :, .. . 

. ., . ,: 
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.. , . 

, .. 
. F .·-·:·- . -

AOS 
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RF (1) 
HLT 
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OU. CO1 

·----.... . .... ........ . 
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XR 
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HLT 
CWK 
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Hl.T 
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CR RESULT OF INSTRUCTION OLAC01 IS WR ONG 

. . . J? IF CR : . 0 
I NS T ~UC T ION O l. AC O 1 ~XE CU TIO N 'r1 AS W R'O NG , , · 

JP IF (REG, Al ~ 0) 
~•• INSTRUCTION 0LAC01 EXECUTION WAS WRONG 

. RETURN 
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l i.! 72 53 '• 1-' F 
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167A !HH'~ F 

;'" 

·-,. 
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A11S ·. At., OLAC03 
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RF ( l) 0LAC05 
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OOU8LE LEFT ARITH METIC SHIFT FOR N. ~ 1, TO 30 
· J? IF CR RESULT > 0 
JP IF CR RESULT: OVERFLOW · 

- ••• · CR RESULT OF IN ST ~UCTtDN OLA~OJ IS WRONG -

- JP IF NUM(3ER OF SHIFTS 11 ~~ - /· · 

... ... ..,. 
I 
I 
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.... . .. - 1. ·, .. t · 

OLACO~ EGU .. 
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l titl e B 1 '.1'1 
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AD 

" JP IF NUMB~R OF SHIFTS < · 30 , · 
CR RESULT OF I NSTRUCTION DLAC03 IS WRONG 

XR 
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CWK 
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16AA 

1 P. AC 
ll\AE 
l~fl~ 
1fJ32 
1 e f! 4 
1 B flti 
18 R/3 
18RA 
1 P. I~ C 
1 11 A E 
l 8 C~ 

1ec2 
\ II CA 
1PC6 
lBCB 

18CA 
1 r,r.c 
18CE 

. . 

EC2~ 
f.'.i:v,r 
59,:5 
A1C1 
~ vl\).,l 

9 4 4 l 
001•;;, 
311 .c1 F 
!lF6C 

Al Cl 
0\ \,I vi 91 . 
9_4 ~ l 
~ ,, c," 
31\:,F 
5Hll1 
sr, ,H.1 

.Ec::iu 
~•• Ir 
5;,:1~ 
21l7F 

EC?.vi 
nl'I l F 
5, 1-1 2 

: 

F 

F 

F 

F. 

F 
F 

F' 

•••••• 
•• 
• .. . .,. 
•••••• 
TROl.l. 

·· --, . 

":J";°•'I 

0t.l.C01 

. . 0l.l.C02 

OLLC03 

. r ·-
~ .r.: - · ~ ... . . ~ 

' • I -
..... 

21-17f · ·• · -----

9<12~ 
FFFF 
5F4 C 

0LLCC15 

•··•···-··- · ·--· .. 

EJECT' 

TROLL 

RO Cl) 
ANS 

ADS 

( ••· .. .. . .. 

OLL INSTRUCTION _TESi 

0LAC02 
A9,Dll.C01 

A4,DLLC01 

. ·--- ---·- ·· -- , .... , ~--- ... . --. . . ... 

C 

. ' , · . . . - •· ·1 

.. .. 
OLL 1 ~ DOUBL~ LEFT LOGICAL SHIFT FOR No 1 TO 10 
RB (7). · ·- 0LAC01+2 

EOU 
ANS 

ADS 

CLL 
RF ( t) 
RF(6) 
C"K 

RF C,l ) " 
rlLT 
EOU 
ClsK 

RF(2) 
HLT 
EOU 
AOKL 

RB C7) ··· 

"' A9,DLLC:U3 

A~,DLLC03 

31 
DI.LCD~ 
DLLC06 .. 2 
A4,3l 

DL1,.C06 

... ,. •, . 

DOUBL~ LEFT LOGICAL SHIFT FOR N • 1~ TC ~1 . 
JP IF CR RESULT~ 0 
JP IF CR RESULT 1S WRONG 

" JP Ir NUMBER OF Sl~IfTS 111 ~1 .. .. . . ' ' •" :" ' 

~ 

A4,31 

111u CR RESUL i OF' HiSTRUCTION OLI.C03 IS WRONG· 
► · -~ . .. " :.. .. . 

JP IF NU~BER OF SHIFTS< 31 .. . 
·· ··-··. ..... . C ~ RESULT OF' INSTRUCT ION · D LL CO :5 %S WRONG . . . ·• . . .. ; ..... . 

0LACo5· 
• I 

. ... , -· - -·· -- ---- ···· .. ·-··-----·--··- _ .. ,_ . __ ____ _ . ... - ... ·- •··· -~-.... .. 

~- ·• ... · ... .. . ___ ··--·--·· ... -• - ·.· .. .. _;::, __ · .. . .... _. · _ . . , .. ____ ______ ' ·· ····•• --- · - ·--· .. .. - -- •·--•·····-·---·---····--··.···· . -· -·. ------·---·· ·.: -· 

:·· . , .. . -·,,.. -· ,. - -··· . . .. ..... :-·'. . .. • . .... !i ·r , . .·• ·- · ····- . .. ,. __ 

. . . . ~ . -- -·--· ---·- ...... ··· ··-·-· -· .~ · · ...... · .- · - ·---··· -·---- . 

. ' . . 
· - ---··· ·-- ♦--- · - ·- ·--·· - -- ·-· · .. ··-- • • • ••• · - -- · - -·-· --- - •• • ·--· - · ·· · - . .... , - · .. ...... .... . .. - · --· ... .. - - -··· . .... . . . .-.. · · - -- -- ·- ·· - •• •• • • • • - -- · ... ---- · - ···-·- ... - • •• - ····· 

' ...... . . . t ' ,• · ·~ •• ,· I' '" '" . .. . ' t ... ..... 

' I\ 
!- . . , 

. . 
··:,· 

,.·· .. -· 
. . ' .... - --- . . . . .. .;., . 

., I . -· · .... : . ... 

. .. . . 
' 

. ..... 

I' 



l 

I­
I 

·· · - - ·· ·" - -· · ·····~ •-.·• · .. ·--:,,"'··-·--!'· .• , .... ...... - .... .. ,..,. .... .. ... ......... ... . .. . . . · . ...... ...... , ... . . _, . • - . .. .. . . ....... -- ·- ·· · 

\'( 7 ~ ,l 
,. ;, 7 l !5 
••2 7 ,l!'j 

~12 7 .i 7 
('?] I.I; 

l'?.7 4\"l 
;,- ;,7 :J;,1 
.,, ;:,7 51 
C','7 ::i 2 
,,✓ 7:53 

r;,;, ~9 
_, : ;:] ()~ 

:•;, 7 () I 
~- ?.7 (\;, 
r;, 7 63 
127 lj 4 
1•77 65 
,·;, 7 fi5 
.,-;;, 7 ~ 7 
~ ?. i ': IJ 
,. :? 7 6 :, 

;~ 2 7 7 'l 
I-' 2 7 7 1 

1' ?77;} 
V. ?.77 fl 
n . 777 
~'.(77/j 

1•7.779 

l-'278 1 
. I'. 2 7 8 2 

1 e. n;, 
1 P. [)2 

1 fi O 41 
tP OG 
)l'\i18 
ll<OA 
t fl O C ' 
tbnE 
1 ll El'. 
1 8 i:2 
l Pd:4 
1oEO 

l f:lf. 8 
11iEA 
18E. C 
1 RFf. 
1PFI-I 
U,F 2 
1 AF4 
11lHi 
1 llf-"6 
1 i:, F A 

16FC 

1 clF E 
! 9 ;1 >l 
1911 2 
19 ~ 4 
19~5 
1906 

·, ..... . ... 
• ... --:- •- ··· :· .. 

812 ~ 
A\~? i'l 

TRF'SRl 

"'2 li1 1 ---·- •. •-'- .• 
fl"1 ,Hl 

~ 172 
l:3 7 ,HI 

1 r_; CE 
5l 1·W F 
8543 
102 
~ 1-:17.?I . F 
:; l-''11 F 

TROLC 

11'?.~ 1 
EC2 0 
O\~l-lr 

~998 
A1C1 _ 
1-1-· :rn 
9,: 41 
fH' .1,1 
~ 8 CF 

F . .. . . 

F .. . . 

DLC01 
5FBE • 

.. 0LC02 
A1C1 
"'Hl:>l F . - -
9441 
i;l 1~ C," F 
31W E ·. OLC03 
~F:54 .-. , 

· i•. 
:, 
,, ... :-. 

EJECT 

TRFSR1 

E('lU 
LOK L 

- LOK 
LD 

LO 

RF' (1) 
LD 

Tl-?DLC 

Er:lU 
LO,~ 

.. LOK 

... Cl'IK 

·· RO C1) 
ANS 

1\0S 

... EOU 
. ANS . 

ADS 

DLC 
·- Rt3 (7) 

FSR1 FLAG TEST 

. A2, 1 
AA, NoN SH 

A7,fDRC 

TRDRC 
A6,FSR1 

TRD RL 
TR ORA 

.. . , - · .--- ·· · ···-►---~--- .. •· ·- - ' ... . ····-c 

... .... ~ · .. · .... . . ,· . 
··•··· ... •·"- · . 

: . . . . 

.. •- • ; • ·• • • •~• - • - ; ... , . • •-•• • - I , • - •••' 

. JP IF DRC INSTRUCTION 

· ·Jp IF DRL INST RU CTION 
-JP IF ORA INSTRUCTION 

• • • ::. • • ., , • • ll' .. • .... , . , •• • ••• 

I 

,, . ·.:.. 

OLC INSTRUCTION TEST 

• 
A1, 0 
A2,1 
A4, 1 :5 

OLACrJ2 
A9,DLC01 

A4,DLC01 

1 !5 
DLAC01+2 

• 
A9,0LC03 

A4,Dl.C03 
I - 'I • 

.. ,. ·- · · ····- ---- ·····-

. ··•·• .. ·- • . .... t: ··•· 

·_ .. .. . :(.. . ; 

· ·Jp IF NUl-lBER OF· SHIFTS > 1:S 

DOUBLE LEFT CIRtULAR SHIFT FOR N ! - 1 TO 1~ . 
· •·· ••·· • .... . _ ,.· . .... 

DOUBLE LEFT Ci kCULAR SHIFT FOR N ~ 15 TO 31 · 

., •: , . 

-· ... · . . . .... _.._ .. .. .:..---· 

. . 
•, . .... , .... 

' 

• ' •~ j ' 
I ' 

. ... ·· 

I 
l 



I .. 
---------~ -------

r211-13 
(l::>7 f.J<1' 
>"2785 
1~ ::>7 3 5 
\:' ?7:l7 
,-,2 7 8 3 
t~::?789 
;•279:-, 
,';?7 9 1 
t' 2 79?. 

C,>7Q6 
PV 117 
V. 279 1< 
~~ 7 7 9 ll 

t' 2 MI 
l'? IHl ?. 
:_>;, 8 ,1 3 

1'::, i;; :~ d 
;-. ::, r' ,, 5 

•i.:?t' -' 5 
1·211v: 7 

' 

l 9C1 A 
19 ., c 
l 9 1l E 
19 1~ 
1 ~ l 2 
19 14 
191 6 
19 l fl 
J q A 
! 9 IC 
19 IE 
19?. f' 
1922 
1 0;, 4 
1 S'?.6 
1n e 
192A 
1 ~?.c: 
,~n 
I 93 ,, 
1932 

.. - 91 :i6 <1 8 . 1 9 3 4 

f• 2 f.111.l 
t· ;,rq I 
~ 2 At:_> 
1-1 ;, .s l 3 
0 ;? 11 1 <l 

kl7 8 I 5 

, 1 7. {1 1 (5 

~-::, :l t 7 
t' 2 1\ 113 
fl,: 3 1 SJ 

1 n 3 6 
19 38 
1 <l 3 A 
193C 
l 9 3E· 
19 4 \> 
19 ll 2 

19.: 4 
19 4 {\ 

l!H!s 
194A 

UJAC 
194E 
g:s 0 
19~2 

EC:!~ 
~' f:l li1E 
:511'- ;i ·r 
A\Cl 
,1(-H~t, F 
s 11,q 
'1 V,t;q F 
3 i12F 
~ lv' 2 
2 :17F 

· 9 4 4 0. 
~172 
fl 1 :.l ~ 
:i: ~1 r; 2 
~\"~ 2 
2 117F 
EA2(1 .. . 
~' l'W t-1 
=, .,n 
:?<'7F 
fl-l JE 

A1C1 ··' ­
P1 v1 ~,., F 
9 A '11 

•• 

TRORA 

· · ·' 

. ,-·· , 

·-· ··- ·-
ORACOl 

,.· 
.. 5. ~ . . ... . 

.... ,,. • ;• •-• ~ · 

·:. .. ; • 

! - ... . ·. -- - · • 

.. .. -:. :. : .... :. ... : 

ORAG02 

~O' C• '-1 F ' . . 
3 83E .. . . ···· ·oRt.C03 . 
5 1C10 F 
5 1-1;,li) 

2t1 7F . 
. .... .. ORAC04 

Ec2-, 
17\ M l 0 
!'5:; ;, p 
2'17F 

F.C2:ii 
~ t>. 1 e: . 

F 

0RAC05 

5 c,, ~v, • F :-.~7 
2C7i7f 

··- · ·-··- ··-- ·--- --------

· · • 

--

_EJECT 

TRORA 

EQU 
C!'IK 

Rf (1) 
ANS 

ADS 

ORA 
RF (1) 

HLT 
AD 

x~ 

RF(0) 
HLT 
CWK 

RFC~) . 
HLT 
RT N 
f.::QU 
ANS 

ADS 

ORA 
RF (1) 
RF ( r/1 ) 
Hl_j 

EQll 
CwK 

RF(~) 
HLT 

-( ) .· .. .. 
... --·--· .... ·• .. ; . .'1._ .. · ::~. ~ .•... ; ·- ·· 

-~·.--;-... 
.. :.... .... -· .. 

ORA INSTRUCTION TEST 

DRAC02 
A~,DR ,\C01 . 

r,a,ORAC01 

DOUBLE RIGHT ARITHMETIC SHIFT FOR N ~ .1 TO 14 
JP IF CR RESULT> 0 

. . . , 
. ·,;.. . .... .. .. ·. J,.,. .. 

••• CR RESULT OF INSTRUCTION ORAC01. IS WRONG ~-.. ·• • ·- .. A4,N~NSH 

A1,ORGT80+4,AA 

♦ +4 

A9,0RAC03 

A<l,DRAC03 

'•• 3tii 

DRAC04 
Qq AC05 ·· · 

0RAC05 

~-~ 

••• 

JP IF CR II 0 
· INSTRUCTION DRAC01 EXECUTION WAS WRONG - . . . . ,. 

.. . JP IF (REG, A2) 1' 0 
(l~ INSTRUCTION ORAC01 EXECUTION WAS WRONG 

RETURN 

DOUBLE RIGHT ARITHMETIC SHIP'T FOR >f !115 TO 30 .. 
J? Ir CR RESULT> 1 
,i?!FCR;. ~ 
CR RES ULT OF INSTRUCTION DRACO~ I3 WRONG 

JP IF NUMBER OF SHIFTS< 30 
CR R~SULT OF INSTRUCTION ORAC03 IS WRONG 

. ·. 
,: , . 

.· .. .... ... . · • · 

. ··,: (. 

: •• ; ·•- ·' . :; · . ·t.o 

. ·•. •· .· ........ -

:.;.: .. .. . ... . 

. ·., 
..... • f •• ~ 

'· 

.,. 

• • • I 

., .., 
.··,;:.: .. 

E t) U 
CN:< 

1) 

A4,30 • • - .•r~ , ·• ·~ • • ·~· i..:. ... :- ·· . ...;,.~~•- . . • • ... - ' -· . • • ' • •· 

- RF(.'!)" ' .. ORACCH5 --~-:- · ··' 
HLT 

. · Jp IF NUMBER OF SHIFTS~- 30 . 
CR RESULT OF I~STRUCiION DRAC03 IS WRONG 

.. "'2 6 2CI 
~;,!<::,I 
1'?8?2 . : · · :: •· OR ACOl'.i · EOU ·· ·· 

·. ,•, ... 

', :, . 

!' r 
~ -· I; 

. [ : ' .· i ' . 
. . 

, • 

' I 



i·. 
l -':?tlZJ 1 O :S d E!-l?.ll1 CWK 

~-

195 6 \II :, V." 
l'21<2d n i !)e, ~" ,,2 R;::' (0) 

1• ~11n 1 O !'i A ?.t•7F ··--· ···· - ···· .. l-lLT 
?.?.62~ 19 !>C 94·.d~ AO 

19!.'iE t-1172 
112827 1960 fl~;)~) XR 

19A 2 ,1 111,,: -···-"'--, .. --··· 
f?. 11 ?.8 19 5 1, :s ,1? 2 RF(0) 
l~ :11: 2 9 ~ <:) :5 C3 2 ~1 7F HLT _ 
~2~30 1068 F,13E RTN 

·•·- · ··-···"' ····-·-···. 

. ,.,,_ .. . -- ..... . .. 

·-······-- ····· . ·- · --- ..... . . / 
. ' ! ': . .-. .. , . ----- -~-- - ·-- •- ·· · 

,·• · ··: 

. ' ••· 
' •7 "" • ... ,, •• • - - , . 

. . · .. ·-·--· ... -· . . ···- ·· ··- --•· . 

-~------··--- ··· ·- .. . 

I';: . 

AA,N6NSH 

. ...... .. . 

- ere-::rr: 'C:1111 '' 
...,,,,.., ___________________________ ..., ___________________ ,.._~ ....... ·---

JP IF (REG, A1' 11 0 
lNSTRUCiION ORAC03 EXEC.UT ION WAS ' WRONG ··· ·••..U ~- • • •

4

·· --· · 

JP IF CR Iii 0 
INSTRUCTION DRAC03 
RE::TURN 

EXECUTION WAS WRONG ·· 

··- ·-· . ··-·. 

- ... •·.• ... 

..... ·· -- ·-· ···· ... -.... 

. ..... 
. . ... . , .... _. ·· •·· ·· · •- ·• .. .. .... _ .. _,..,. 

_ ... ·- -·-.. ·-"·· 

.. .•. l .. 

-_, 

_ .. · ·.•· 

.. ,. · - ···• -

--·· ·• · ...... . 

·.,· 

_.,,. ·-

I 



l 
·: · ,. ,.~ 3 1 

1. 

r2n 2 
l' ?, -'lJ J 
r;:, ~34 
~·. 21135 
Y?.133(5 
-•~ 11 37 
(1 < /13 8 
r2 -" J9 
<' 2 8 <![,I 

r?. fl 4l 

I' ?,I'; 42 
~'. 2 ll <l 3 

I~ ?, II 4 4 

I'?. 8 4 :l 
,· ;? .'1 M> 

· I' 2 f' 4 7 

~2 8 48 

P,' i\4 9 
I 

i ... . .. . 
Pli'.'I ~ 

I r• 2 e ~ 1 
(\ 2 /l!i2 

l-' 21l53 
l'-?1' '.i 4 
~·?. t\ :i 5 
~~ :,H56 
~·;, e :s 7 
t,,:;'9 :'113 

v' ? c,~9 
I~? Fi 6 0 
1~?. il Ci 1 

~• ;,e 5 2 

;, 2 e ti 3 
I' 2 i! 6 •l 
l' ?.1'165 
" 2 116fi 
.":?367 

r2 B68 

9'2/159 

19G A 
190C 
l 9 6 E 
! 9 7 ,) 

t~7 2 
191 '1 

1 9713 
1978 
10 7A 
1~7C 
1Cl7E 
\ O H,• 

l 9 1' 2 
l 91-1 4 
lo & :S 
1 911 II 
1 Of) A 

l ~ ii C 
19 f1E 
199 I"\ 
1ciq 2 
1994 
~9 Q6 

1998 
1 99 ,. 
l99 C 
1 9 9c 
19A~ 
19A2 

.1 9 A 4 

!9li6 
1 9A8 
l 9 .\ A 
H AC 

· 19 A E 

812 !cl 
8t•;\ ~ 

EC 20 
vl t11,1F 

~ P O 
A!C1 
, , ~11 ,_,\ ~ 
94,q 
~~ ~ ~ 

3 fl6 F 
5 l r'.~ 2 
? ',1 7 F 
9 4 1H) 

M .72 
rl l !'.lvl 
;'l il lHI 
!5 ,~ r,, 2 
;:,;.,7f 
tA 21' 
\-11'00 
5,'•' 2 
2(.-l 7F 
F~•:l E 

A1Ct 
lH18 0 
944 1 
0 , , \,\ (1 

0 8 7 r' 
51 :;1 ;,, 

2 v' 7F 

9 ,1 40 

':- 17 2 
on:, 
i,\ \,\/3\,) 

~trn2 

TRD RL 

F 
:-. ORLCO 1 

... ... 
, 0Rl.C02 

" I" it• . 

f ... . . _.l .. !., •.• • • 

F 
. . '. __ 0Rl. C03 

p 

ORLC04 

.... - ..... . _ , ., , _, 
i .. .y .'.;. 

.• '· 

.. 

!!JECT 

TRDRL 

EOU 
L. OK L 

CWK 

ADS 

DR L 
RF( 1 ) 
HLT 
,,AO 

XR 

RF (0) 
HL T 
CwK 

RF ( !'I ) 
HLT 
RTN . 

EQU 

.. Ai) S 

OR L 
- RF(1) 

HL T 
ErJ IJ 
AO 

XR 

·-- ··-.. ..... ... · ..... .... . 

. .. ' ,.', -. .... . .... 

,,. 
I 

ORL INSTRUCTION TEST 

• 
A1,;<1e~ ~rn , 

At.,1~ 

l)i:n.r:n~ 

A9,U Rl.C01 

· 15 
•+4 

A4 1 N8NSl'i 
•t• 

. A1 ,-ORGT8 0+2, ,14 

• ~4 
•• • 

A2, 0 

. . .... ♦ -. 4 

••• 
. A 15 

· 11 9 , On LC0:5· ·::·. · 

A4 , 0R LC03 

. :S 1 
ORL CO<l 

.I .. ·• '•· . 

,, 

. . 

···, ·- ·. 
.. . . ~ ., ,, . .. .. ~ ... . ··•·· ... - · ··'.-. • 

OOLt BLE RI GHT LOGICAL SHIFT FOR N r: . 1 TO 15 .' .. / •~:· · .. ~~ .::~.::.~.~­
. J P IF CR RE SULT · > 0 

CR RESUL T OF IN STRUCTION ORLC01 IS WRONG 

JP I f CR 11 0 
!N ST RUCTlO N ORLC01 EXECUTION WAS WRO~G 

JP IF CREG, A2) = 0 
I NSTR UCTIO N DRLC01 EXECUTION WAS WRONG 
RET URN 

t ~~. -- "," ·-··-·~·· •· , .. ........ ... . .. .... -·- .. . · .•. 

'' "' . · DO UB LE 'C2.-i LO GICAL SHIFT FOR N 16 TO :51 
J P IF CR RESULT> 0 

- . . -· . .:. .. . -., . .:. . 

. . ........ - •. 

. .... _. 
' .. 

. - ~ · · 't .. • , • • · ... . . ... . 
. •.: ' 

.. .. J. 

,, ... 
·-• .. .. .. ... . 

. CR RESULT OF IN STR UCTION ORi:.C0:5 IS WRONG .... •..• · ·-·· • .. .. . . __ , __ • ·••· .... 

\J . .. 

· JP IF CR :i 0 
.. , 

. ····- •·- .... ..... . ·· ·- --···-- ··· · .. : ... ..... · .. . . ' - .. . · • ··- · :. ::. :., ... . • ~ ..i ~ - • . • • , •, . :: . .... 

•·.· • "I ..... 

. I 



~-?!l7v! 1 !Hl0 ?.:~7F 
(';? o it 1~ 82 E<i:?t:I 

I Vi84 \'I ~I ,:1 V. 
\ · nan 1996 !H":>12 ..... . - ·· •.... 

?2873 1 (:-f38 21J>'F 
P,2874 19a A FC'l3E 

··-·······-•'- . 

":; • ····- ..... 

~--..,,+-: •, ·· :;. 

:_·, \ 
. .. 1. ,. 

. , ·_. · . · ... · .... . . . 

I,' 

. • r.. -~ ..... _ ... 
••• " I ~ • 

" 

1-4l. T 
CWK 

RF(~) 
HL T 
RTN 

C . 

INSTP.UCT~ON ORLC03 EXECUTION WAS WRONG 
( \ 

J? IP' (REG• A 1) I!= 0 : ... 
INSTRUCTION ORLC03 EXECUTION WAS WRONG 
RETURN 

.. 1 ., . • ·· • · . • •• ·· • ' • • 

. ..... , ,,.,. ·••···· .. -· . .. 

' ·-:S • • - ..... · • - ·· 

.. · . ... .. ... , . 

...• · 

.. . 

L 

, · 

... ...... ... 

' ,I 

,I 
; , .. _, 

.., ....... 

,i . . 

.. · .......... 

f 
r 

t 
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· r ?'' 7 :"> 

I' ?I! i {, 
r· 2n7 
'1287P. 
'-'.2Fi79 
1> 2 ~ 1' ;_i 

1•213n 1 
~?" f, ?. 
~?.P. 113 
021-'~ 4 

C','13,9~ 
,-2 81:l~ 

>'2!'-8 7 
r-23;:; 11 

(I 2 .• 91~ 
~12,:, (J ! 
";:,;, Q?. 
V2/193 

~'. 2 3 Q ~ 

1-\2" QI) 

1'?. 8 9 7 
r,~ G 9 1'\ 

.,.l,..12.~~ 

- -....... . ..... . 

•••••• 
TRORC 

1QBC a 1 2lil 
1911E 8~~"' 
19 C,:; ~?.C:'0 
1 '.iC 2 EC2~ 
19C4 ~1:rnF 
19C G 51~111 F . . /' 
19C8 A\C1 
l 9 CA ,l , j 1! "1 F 
1<1CC 9441 

· 1 QC E (' i,'. ?,., F 
l 9 r)0 3 Ii F.F DRC01 
19i) 2 5F!l6 

ORC02 
1904 .A 1 C 1 
1~06 (il (l:-SC:, F 

__ _ .. 

1 9 rl ll 9441 
!~DA '<l~', .'(1 F' 

E..:ECT 

TRORC 

EQU 
LO KL 

LOK . 
C"-K 

ADS 

ORC 
Rf3 (7) 
EOU 
ANS 

ADS 

DRC INSTRUCTION TEST ' . 

0RC02 
A9,0RC0 1 

A4,0RC01 . . 

15 
DRLC01+2 
* 
A9,DRCOJ 

.:.~· - -.· ··· ·· ... ..... . _ ~·-: ·"":: •. 

JP IF NUMBE~ OF SHIFTS> 10 

,: . , . 

,: 

DOUBLE RIGHT CIRCULAR SHIFT FOR N ~ 1· TO 15 -

. . •. ·•• . --- . .. -· ... ' 

.. 

. ' 
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