
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

000000 
000001 

000003 

noOOl3 

s110CnoJ1t13 ~ 
, 75110 

s170000017"' 
1071. l 

s1.10f1oolo11 + 
~11000001.10 .X 

7: 7CH)QC\OOt 
so11000000 

bl7l';Joo01t, + 
li)1jl 

:.17~000104,.. 
43144 

s110Q0:,oo;. 
107?2 

s11uooo101 + 

15"(91 

sn oOOO~?l • 
"+32J0 

.. 1571;, 
s110000001 + 
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COMPASS ASSEMBLER VERSIO~ l,1A4· 

IUENT 
PROG~AM LEN~TH 

LOCAL 

OftOlos oiso.sIR 
Oo0075 E!f':CSRT 
OoOl]3 S!UNERR 

tXfEpNAL SYMBOLS 

, 

~· 

ENTRY 
EN1'RY 
E•"T~v 

SySERR 

000001 E.Ecs 
000107 E.MOT 
000001 HEeECS~ 

CrSt1SHhE.ECS 
E11ECSl 
i::,Ecscr,::::.ECSQT 

0000-,6 E.ECSl 
000111 S • ECSER 
000001 HE,ECSW 

~RDWi\RE 
',FCc; 

R~ DiS1STR • UNABLE TO RECOVER 
BSSz l 

000074 e,ECSCi 
000113 s.MOTER 

EAT 1.:_oc1< 
e:CS f.RRCR ~ECOV(RY ROUT:p-;f rs (NTtREO T"4f~i'jlJGH Tl,.fE ~J !N LOb'F:R 
~!T's OF ECS R/W'f!S,i E.•ECS Re:TwYs THE_ lNSTRUCiIOM WHICH FAILE:[h 
F s,1CCr SSF"ULL' ~:. tCS '1E'.'5 TOQES Rf Gr~ TEJ;,s AND !~E T~Ul\ 1S toNTRC,t,_, 
TD THE POJNT WHERE TH~ ERRO~ O~CU~ED! OTHER WIS!, IT DOES AN 
R~ TO DIS~sTR. cou~TS o, TME NUMBER ~F RECOVERIES AND THE 
N~MeER CF ~ET~YS MADE AR~ KrPT IN E•~C!CT ,No E.ECSRT. 

NUT£*,:;. ,~1 fs ,lSS'JMF:D T'J :,E tLO?BEl?£L1 DURING ·'4N res TlitArJSF'E~,, 
SA7 TF~?X7 • SAVe X7 
5.~.7 .t,1 ... ~Q 

sA7 Tc-MPAl 
9:\7 x--· . . l 
S~,7' T~MPXl 
S~l I.LOCK 
57:7 l 
5A7 Af•O 
S01 1£·,EC'Sl 

•LOCKOUT lNT[RUPTS 
• se:r FLAG FOR C)_~SFJLAY ORI VEq 

9;(7 Xf 
5~7 TFMPLOCK 
M~ l ti:;•24 
BA7 •Xl*XO 
5,\7 4 
sx.·r v · ,,:? 

SET ECS ERROR WOAD 

5;;.,7 Tt:M~X2 
Sil E4 REREAD 

• SAVE X2 

MAZ 3o . 
aX7 -~2*Xl • SAVE E'Q 
SAl E,ECS 
A~l 31'1 

• 
• 
• 
• 
• 
• 
• 
• 

I • 

• 
l • 

, . 
• 
• 
• 
• 
• 
• 



• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ooOOlS 

noOOlF:, 

000011 

000020 
000021 

000022 

000021 

000021 

000032 

oovQ33 

oo00J4 

000035 

12717 

i:;211777776 
lll,12 

51700000;;,l + 
5110000074 + 

121,000001 
5170000074 + .. 

717r777737 
1211oooooi ·-

032-,oooo;s + 
020000002j + 
0000000000 

040oOOO(H 7 + 
bllOOoo07s + 

12110000~1 
36771 

=:;47lo 
bl100oOO l -+· 

l 071 l 
43?~6 

s110000044 + 
11112 

12 7 
20?~6 

54710 
1110 ouoo 

511ooooou, + 
51.700 04 

51100ri0043 • 

121,1 
54710 

c: (')736 
i? Ci 23,; 

111 i2 
12rr1 

20Ll-+A 
26()"0 

5110000101 • 
200~3 

26070 
lO?ll 

b11ooooloo + 

1ooil 
!;:;110000104 • 

S~l 
8,it.l 

X B. 7 
7 
1 

5X7 
SA7 
5X7 
sX7 
pL 
JP 
v~o 
E41 
SAl 

1'1 
p,7 
S~7 
SAl 
X7 8 

2 
SAl 

.l 
L~7 
BX7 

7 

S 7 
REST 

l .. 

Mil:,2 
s~7 
RX? - l 
ei1 

LX7 
LX? 

l 
1 
7 

t,.XO 
ux.o 
LKO. 

l 

a~i 
sAl 
axo 
sAl 

Xi'""l 
X:t*X2 
Xt•X7 
E.,REREAD 
E.ECSCT 
Xt•l 
E.ECSCT 
.. 32 
X7+l 
X ·7, HOPELESS 
E,HEREAD 
3010 
E.RETRY 
E,ECSRT 
X7+33 
X?+Xl 
A{ 

E,ECS 
Xl 

:<1*)(2· 
3C 
x7+Xl 
Al .. 
fl; 

E,E 1 
,,, 

c REGISTERS 
E~ STOR 

A 
E.,R 
B 0 
""X2*X7 
3n 3n 

60 ... 22 
B6tXO 
11 
TFMPX2 
87,XO 
Xi 
TEMPXl 
xr . 
Tf=.:MPLOCK 
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, GET ECS I~STRUCTION 
, MASK OF'F R.J 
, NEW ECS INSRRUCTION 
, sTOpE INS!RUCTION 

• STEP ENTRX COUNT 

, ~OULDN•T ~EtOVER 
PURGE 6600 STACK 
• ECS INSTRQCTION GOES HERE 
• 1,.oop FOR~ RY 
, SUCCESS +•+•· 

, iNCREMENT RETRY COUNf 
, GET RETURN JUM~ 

• LAST t ucrION· WORD 
• S ~ VE TOP 30 Bl!S: 
, POSITlON INSTR~Cf10N 

T JuMP JN!O LAST 
STORE IT 

• ZERO FLAG 
• ZfRO PObJTER 

• pXO,AX0,~66 0 

• GET 86 
• GET AID OF EXTENDED SIGN 
, REMO E OL~ K FROM SB6 INSTRUCTI 
• w INsrRUCrION 
, STORE JT -
• GE~ SB7, ;Q, E,ECS 
, GET 87 
• REMov E, E~TENDED SIGN 

• REMOVE OL!2 K FROM S97 INSTRUCTI 

• STORE NEW IN$TRICTJON 
• !iAVE AO 
• IN 86 

• ANO 87 
• RESTORE X2 

• SAVE Xl IN XO 

• 
•. A • 
• 
• 

! • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 

ooo04o 

oo004j 

000042 

oOU0't3 

000047 

noooso 

noo 052 
000053 

o 0054 

l')OIJOt,J 
000002 

lo7j'l 
bl700Q000o X 

s11oooo!03 + 
10711 

t,110000077 • 
53!!0 

10100 
13UOn 

27070 
~::10~3 

21r,eo 
210 

6H,oOOOUOo 
0110000000 

0400000001 + 
~11000002t + . 

i 12!:i2 

l O 73 

't-3711 
15317 

43711 
l 171 

1021 l 
.. 20?14 

12713 
. 54710 

(J2oooooos, + 
46oOO 

460011 

7170000 
1 ll7 

20716 
12~~7 

ti11uoooo6?. • 
43716 

· · 1si11 
12 l 

710 
1 10000001 

10322 
03 2 00071 + 

02oOOo0tJ6? + 
ooooooouori 

04nnOOtJ0~6 + 
7222777776 

HOPE! ESS 

BX7 
s~7 
SAl 
sX7 
SAl 
S~l 

l 
0 

SU6 
St:3 7 
E~ 
SAl 
sxz 
LX2 
AX2 
sX 
.,:;,, 

"'""· -
h1ii'( 1 

MX7 
sXl ., ''' 

BA7 
s~7 
Jt-: 
NU 

-~ 
'7 

U\7 
81'3 
SAl 
M~1 
BXl 
BX1 
5A7 
sXl 

j 

ZR 

(J ,.,_ 

El>I 
S~? 

Xl 
I.LOCK 
TEMPX.7 x, 
T~MPAl 
Xf 
Xn 
Xo•XO 
87,XO 
11 
86,XO 
60•22 
0 
0 
E.,ECS 
~ .. REREAD 
,n ,2 
~0•18 
X3 
TEMPX3 
~ 
... x1•x1 
30+le 
~3,N08REG 
tNC, X2 
n0"'3 
~ 1 
xl+X3 
~l 
r .x2 

0 
0 
X2+Bo 
~,REREAD 
q 
Xli$X7 

' 10 
Xl+X7 
F.:CSRD 
JO 
•X7*X l 
>13•Xl 
f\ l 
1 
)(2 
X2,NOCRASH 

, RESfORE l!LOCK 
, AND ?RAV ""+++ 

• RESTORE X7 

, RESTORE Al 
, RESTORE Xi 
• FASTER, F~STER,FASTER• FASTER, FAST 
, F AO 

• A RESToR£o 
, B6 RESToRE GOES HERE 
, 87 RETToR~ GOES HERE 
, RETURN HOPE, HOPEt HOPE, HOPE, HOP 

, lNSTFlUCTION 

, KIN X2 

" ,J ! X3 

• I INsTRucTI 

, REMOVE J 
• sx2 x2•BJ 
• 6600 STA 

t 

, READ OR WRITE 9NE ECS WORD 

FCSRO , 6~00 sTAcK 
30/0 
CRASH 
x2 .. l 

• . , 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



ii;"\''-"''' 

f_, 
i '! .\ 

svStRP 

I:" I 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

000064 

000065 

oouo7o 
ri0007l 

0000,~ 
" .. 

00007:, 
000074 
0 00015 
fl O 1Hl7 6 
oOiJ077 
oOl 1!00 
noo:~01 
.,., .. "•1 '.1 0,., ;:~~-'*~ e: 
ooOlOJ 
000104 

soooooooo1 
36001 

03120000"'2 + 
50oOOoOOOi 

0400000971 • 
:,llOOoOOOo X 

2Ur,6 
2Ql06 

36710 
· r.,· .. · l 7 n " ("\f.'.• n ,.1 t,. '.'? ' '••Ii\) ~-t \) IJ l , 

0400000000 ,t,, 

7tqOO 
37111 

SJol0 
~7~03 

::i11ooriolo2 + 
ln3jl 

04ouooo024 + 

ooO l Oi;;, 
oouio~ llOOOnol11 • 

000101 
nOJllo 0100000ll7 ~ 

oOUll1 
oool12 OloOOooll7 + 

000ll3 
ooOll3 
oooi13 
000114 01ouaool11 • 

E•fCc;CT 
f,ECc;RT 
E ,.l?:C5l 
TEMP!il 
TEMPX l 
TEMPx2 
TEMP~J 
TfMP>i:7 
TElr-4Pi. OCK 
,!l> 

{j, 

D ! SAc:;Tf~ 

s ,ir,,o+nt 
s.uN.:•Rf.? 

nODOOOl + HE.ErS~ 
0000,01 + HE0 Ets~ 

onull5 
nooll6 0100000117 + 

s~o 
I >i O 
NZ 
SAO 
EU 
sAl 
AXl 
L~l 
!X7 
SA'l 

5.\ l 
IAl 
SAO 
tXo 
$Al 
8~~ 
E~ 
gSSz 
B~St! 

-8SS!' 
RSS7 
~i,Ss2 
gSS.z 
assz 
B?SZ 
E"4D OF' 

B~~z 
R,t 

ENTRY 
B~S 
ass 
sSSz 
R~ -

[i>sl';:iY 
F~HJ 

B~S7 
r~J . 

l 
1 

l 
l 
l 

l 
1. 

l 

AO+l 
xo•X1 
x2,EcSRD 
A0+1 
"-iOCRASH 
~XS.ECSRA ,., 
~ 
:n•xo 
A 

HRDWARE 
AO 
}(l•XJ 
Xl 
)(0•X3 
fEMPX3 
Xl 
r,,10CR ASH l 

, 

, 

E" ~OT 
l 
FtN!SH 

S.ECSER 
l 
FiNISM 

0 
0 
l 
FINISH 

• BuMP CM ADORE~§ 
• BUMP ECS ADORg~s 
• LOOP 
• N!XT CM ADORES~ 

• G!!T res RA 

• KILL UNUSED sI!S OF 
• ARSOLUTE ADDAE~S OF 
8 STORE IN KARLS WORD 
"G0 TODISASiEH 

• RESTORE AO 
• RESTORE XO 

• RESTORE X3 
11 RECOVERED 

"FNT~Y coUNT 
.. RI,:'.) TRY cO~N'f 

Hr:,:.ECSRtHE.ECSw 
E.,ECS 
E.,ECS 
1 
Fr.NISH 

29 APR 70 13:00100 PAGE NO, 4 

RA 
ERROR 

( 

• 
I • 

• 
• 
• 
• 
• 

i• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



ir· . , 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

00011, 
000120 ooooooooon 
oo0!21 0200000~20 + 

000122 

~~ 

FHII~H 
FINic:;Hl 

sssz 
pS 
JP 
Ef"liO 

1 

FyNISHl 

2 l sT~rE NTS 

----· ··---·-
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33 SY s 

( . 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

! • 

• 
, . 
• 
• -



c\ 
.A .._; 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

SYMBOLIC REFERENCE TABL~ 

CRA~H 
DtSASTR 
ECSpD 
f..Ec5 
E.EcsCT 
E.EcsRT 
E.Ecsl 
E.RfREAD 
E.RFSTOR 
E.RFTHY 
E.RTN 
F"!NJ5H 
F'INJSHl 
1-if'lPELESS 
HRD1"ARE 
ii\lC.X2 
I.LocK 
N09REG 
NOCRA;:i.t1 
MOCRASHl 
s .. Ecs>-<A 
Tf'Mp,ll l 
TE :..OCK 
TEMP X .I. 
TEMPX2 
TEMPXJ 
n--Mpx7 

0000066 
000010 5 
OOOOUb?. 
oooovoi 
0000074 
000001~ 
0000076 
0000021 
0000043 
0000017 
0000044 
0000117 
0000120 
oooo04i;, 
onoouoo 
ouonOS3 
0000000 
0000054 
000001, 
0000024 
0000000 
ouo \.177 
(HJOol 4 
ouooloo 
000010} 
0000 l 02 
ooo 103 

PRnGRAM* 
Ppr,GRAM* 
PR RAM* 
;.;p,iGRAM~ 

pp('IGHAl•l'lt 
?f',H)GRAM* 
?Rr-1GRAM~ 
P~nC,1-<AM* 
PRnGRAM* 
PRnGKtV'I* 
?P.r,GRAM* 

.PROGRAM* 
PRnGRAM* 
PRnGRAM* 

('\GRAM* 
PP f~Al"l* 
EX1ERNAL4t 
PRnGRAi-1* 
PRnGRAM* 
g~nGRAM~ 
EX fERN~I..* 
pqr,GRAM* 

AM~ 
r=>RriGRA , 
?RnGRAM* 
PRnGR 
ci::;inGRAM~ 

(PAGF'•I OCATIOI\I), 

J•o0062 
i-~oooo 
3'"'00056t 
1 ... 00012, 

J ... 00061, 
?-00021+, 
?-00016 2 ... noois, 

2--00022 
1-nooo6, 
i-00011, 
2•00()30 
2""Q0o2l 
2-00025, 
4•(10106, 
S'"'QOlal 
2""00017 
4-00070 
~•oooso, 
i•Aooo4, 
3 ... 00050 
3•00060• 
4-00013 
4""000 
i•nooo3, 
l•nOOt:;7t 
f...,riooo•• 
i-00011, 
3 ... noo46, 
] ... 00002~ 

? ... 00027 
?-oOOlt+, 

?-00032 
~ ... 00110, 

J ... 00052 
~ ... 00040 

J ... 00041 
?-o <H>J7 
2,..,00036 
2 ... 00035 
4.ooon~ 
~1 ... 00040 

4..,00064 
3'"'00044, 

2-00020, 
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4 ... ool 14 . . 

C. 

C 

I I) 
I .: ) 

• 
•

l 
1 

I • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 


