
Ol 
02 
03 
0 /J 
05 

()\l 0 1 (>I 0 0 2 

• 08 
09 
10 
11 
12 
13 
1 'f 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 • 27 
213 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3A 
39 
40 
IH 
42 
li 3 • 46 
47 
40 
49 
5•) 
51 
52 
53 
51f 
55 
56 
57 
58 

; . , . , 

; KEYWOHDS: 

: ABSTRACT: . 

RCSL 43•GL5087 

RCSL 43•GL5089 

CM002 

MUS, CUROUTINE MONITOR, LISTING 

RCSL: ~3-GLSO~ 
AUT"10R: FV~ 
EOUED: 77.09.2E 

MULTIPROGRAMM!NG UTILITY SYSTE~ CORCUTINE ~O~ITC 
THE MONITOR CAN BE USED BY MLSIL PROGRAMS 
AS wELL AS BY ASSEMBLER PRCGRAMS. 
THE MONITOR IS AN EXTE~DED VERSION CF CMOOO 
WITH FACILITIES FOR hA~DLI~G OF GENERAL SEMAPHOF 

A~CII SOURC~ PAPER TAPE 

REL. BINARY PAPER TAPE 



OOC2 Cf"10(l2 
01 
02 
03 
04 
05 • 08 
09 
10 
1 1 
12 
13 
11.l 
15 
16 
1 ·1 
18 
19 
20 
21 
22 
23 
24 • 27 
28 
29 
30 
31 
32 
33 
34 
35 
3b 
37 
38 
3q 
40 
41 
42 
43 » 
46 
47 
48 
49 
50 
51 
52 
53 
5 LI 
55 
56 
5 ., 

; COROUTI~E MONITOR 
; . , 
; ASSEMBLER PREDEFI~ED SY~BOLS INTRGDUCED BY THE COROUTINE MONJ . , . , 
. , 
, 

. , . , . , 
, . , . , . , 
, . , 
; 

. , 
; . , . , . , 
; 

. 

. , 

. , 
; . , . , 
; . , . . , . , 
; . 

PAGE 0 ENTRY POINTS: 

COELAY 
INAITSEM 
WAITCH 
Cl>iANS~ffR 
CTEST 
CPIHNT 
CTOUT 
SIGNAL 
SIGCH 
CPASS 
CSENf)f,11 
SIGGEN 
WAITGEN 

CUROUT 
CTCP 

WAITS N TIME UNITS 
WAITS IN A SIMPLE SEMAP~ORE 
~AITS IN A CHAINED SEMAPHCRE 
WAITS FOR AN ANSWER 
TESTOUT OF REGISTERS 
TESTOUT UF RECORDCAC2) 
GENERAL TEST CALL 
SIGNALS IN A SIMPLE SEMAP~ORE 
SIGNALS IN A CHAINED SE~APHORE 
ALLOwS ACTIVATION OF OTbER COROUTINES 
SENDS A MESSAGE IN A COROUTINE MESSAGE BUFFEF 
SIGNALS IN A GENERAL SE~APHORE 
WAITS IN A GENERAL SEHAP~CRE 

PAGE 0 POINTER TO CURRE~T COROUT!NE 
PAGE 0 POINTER TO TESTOUTPUT PROCEDURE 

PROCESS DESCRIPTION RELATIVES: 

CCOt<OUT 
LATI~E 
HACTIV 
HANSwER 
HDELAY 
TRFfL:RN 
TRECORD 
CDEVICE 
MSEM 
MCOROUT 
CUDEX 
CHUFFER 

1 t\OTE 

CURRENT COROUTI~E 
LATEST TlMf 
HEAD OF ACTIVE GUEUE 
HEAD OF ANSWER GUEUE 
HEAD OF DELAY QUEUE 
TF.ST RfTURN 
TEST RECORD START ADDRESS 
DEVICECODE USED IN CENTRAL WAil 
MESSAGE/INTERRUPT RECEIVING SEMAPHORE 
MESSAr.E/INTERRUPT RECEIVIt\G COROUTINE 
USFR DEFINED EXIT BEFORE COROUTTNE EXIT 
COHOUTJNE MESSAGEBUFFER SEMPAHORE 

PC (CUR+33) IS USFD BY CWANSWER 

LENGTH OF TEST RECORD (BYTES) 

COROUTINE RELATIVES: 

OPMASK: 
CIDENT: 

RtF COROUT:NEXT: 
CEXIT: 
CLATOP: 
CRETLJRN: 
CAClSAVE: 
CSPC: 

MASK FOR OPERATION TYPES 
PRIORITY,TEST,IOENT 
LINK 
EXIT TO CORO~TINE 
LATEST OPERATICN 
COMMON PROCECURE RETURN 
SAVED ACl 

SAVED PC (~USIL) 



0003 
01 
02 
(\) 
04 
05 • 08 
09 
10 
11 
12 
13 
1 '~ 
1~ 
16 
17 
18 
19 
20 
21 
22 
23 
24 -

000000 
000001 
000002 
0000()3 
000004 
000005 
000006 
000007 
000010 
000011 
000012 
000013 
000014 
000015 
000016 

. , 
; . , . , 

COROUTir..;E MONITOR 

FOR!'!ATS: 

. , TEST RECORD RELATIVES: 
; 
TKIND:+O 
T P R u C = Ti\ I r~ D + 1 
TIDENT=TPROC+1 
TT!ME=TIDENT+l 
TTIM1=TlIME+1. 
TACO=TTIM1+1 
TACl=TACO+l 
TAC2=TAC1+1 
TAC3=TAC2+1 
TOPT1=TAC3+1 
TOPT?=TOPTl+l 
TOPT3:TOPT2-t1 
TOPT";;TQPl3+1 
TOPT5=TOPT4+1 
TOP16=TOPT5+1 
, . , . , TKirW LONG BO + INHIBIT 87 + BACKWARD BA + KIND 



0004 CM002 
01 
02 
03 
04 
05 • 08 
09 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 • 27 
28 
29 
30 
31 
32 
33 
34 

; COROU1I~E ~ONITOR 

. , 

; . , 
• , . , . , 
• , . , 
; 

. , 
; . , 
. , . , 
. , . , 

, 
, 
; . , . , . , 

CID~NT: PRIORITY BO + TEST 67 + IDENT 
REF COROUTJNE: LINK 

CEXIT 
CLATOP 
CRF:TURN 
CAClSAVE 

REf OPERATIUN:LINK 
OPEPATION CODE 
ANS~ER SEM 
MESSAGE (4 ~ORDS) 

(REST NOT USED BY MO~ 

CUROUTINE TEST RITS: 1 MEANS TESTOUT ON ) 

t 
2 
t! 
8 

16 
32 
bi.i 

OiANSWER 
CPASS/CDE"LAY 
EXIT 
CTEST/CPRit-;l 
WAlTCH/V<AlTSEM 
SIGNAL 
SIGCH 

COROUT CURRENT COROUTINE POINTER IN PAGE 0 



ouus c~1002 
Ol COROUTif\lt MONITOR 
02 • , 
03 . . , 
05 CO~•VENTIONS FOR CAU: - . , 

; 
08 . ACO AC1 AC2 AC3 LATOF TEST , 
QQ :---------------------------------------------------------------10 ;SIGNAL SEM LINK. 3287+2 
1 1 • U~iCH LA TOP COROUT UNCH , 
12 . 
13 ;SIGC"1 SEM OP LINK 1BO+o487+1 
1 LI UNCH LA TOP COROUT lJNCH 
15 . , 
16 ;CPASS LINK 287+6 
17 ; Ul\JCH LA TOP COROUT IJNCH 
18 , 
19 CwANSii-iC.R 8UF LINK 1B7+5 
20 UNCH f.3UF COROUT BUF 
21 , 
22 ;WAITSEM s E. (li' LINK 1687+4 
23 UNCH LA TOP COROUT UNCH , 
2'• , 

;CTEST LINK 180+887+9 
UNCH UNCH UNCH COROUT UNCH 

27 . , 
28 ; CPR HJT Rt:F-1 LINK 1B0+8B7+10 
29 . U~DE.F UNOEF UNDEF COROUT UNCH , 
30 
31 ;CTOUT LINK GENERAL 
32 . U"iCH UNCH Ut\CH COROUT UNCH , 
33 • ' 34 :v-1.AITCr SEM LINK 16B7+3 
35 • UNCH LA TOP COROUT NEw OF 
36 , 
37 ;CDELAY DELAY LINK 287+8 
38 ; UNCH Ut-'DEF COROUT UNDfF 
39 . , 
40 n:x1r Ur-1CH LATlJP COROLl UNCH 1BOt48"7+7 
41 
42 ; 
43 . , . 



tJ u c 6 c ;.10 (J 2 
01 . , 
02 CORCUlINE MONITOR 
03 
04 . SYMBOLS f\OT DE.F!Ntl) 8Y ~SMUS 10 , 
05 . , . , 

006:36/J C:SFNIJMf.SS,c\GE = JSR til364 
09 006365 SlGGEi'l = JSR #11365 
10 006366 WATTGEN = JSR ~366 
11 00631'7 CTOP = JSR •3t7 
12 
13 177777 OPTYPE = f\JEXT"1 
14 177T76 ANSi-iSEt-1. = OPTYPE.•1 
15 
16 u 0 t) 0 0 1 i'IXTOP = NEX1+1 
17 000002 lltv1EOUT = NXTOP+1 
18 000003 NXTCO = TIMEOUT+l 
19 
20 177776 OPMASK = CIDnT-1 
21 000005 CSPC = CAC1SAVE+l 
22 
23 000050 COE"VICE = TRFCCRD+1 
24 000051 !-'SEM = CDEVICE+1 » 000052 MCP.ROUT = MSEM+l 

000053 CUDEX = MCORCUT+1 
27 000054 CBUFFER = CUDEX+t 



OC07 
Cl 
02 
03 
Ot.I 
05 

08 
09 
l (J 

1 1 
12 
13 
1 li 
15 
16 

CM002 

000001 
000012 

; COROLJTI~E ~ONITOR 

; ASSE.~BLE:.R OPS: 

.TXT~ 
• R f) X 
"TI1'l 
.NREL 

roROUlJNE MO~ITOR . , 
; PROGR.l\M hE..AD 

.NPE.L 
17 00000 1 100001 FIRST: 
18 00001 1 000000 

1f.30+1 
0 

19 00002 1 000000 
20 00003 1 001434 
21 

0 I) 0 04 1 Oli1S15 
()0005 1 030060 
00006 1 031000 

0 
LAST•FIF<Sr 

.TXT .CM002. 

1 
1 0 
Cl"i002 

; TEXTMODE 1 
; RADIX 10 
; COROUTINE MONITOR VERSION 

. FIRST: SPEC , 
; START: 0 . CHAlN: 0 , 

SIZE: TOTAL PROG , 



0Uii8 Ci1002 
01 COROUlINE ~ONITOP 
02 ; ENTRY POI~l CSENDMESSAGE: 
03 . , 
04 ; E. N rrn: 
05 ; EXIT: 

~C Cl=ANSi>iEH SE.M. 
ACO, 

AC1:MAODR 
ACl UNCH 

AC2=1\AfJE ADDR 
AC2=RUF 

AC3=LINK 
AC.3=CUR 

.00007 1 060277 CSl'IF.SS: 
08 00010'054565 
09 00011 1 00451)2 
10 uOIJ12'004565 
11 OC013'120015 
12 00014'02S401 
13 00015'034040 
14 000 Hi' Ol.15446 
15 00017 1 105000 
16 00020100641~6 
17 00021 1 175005 
18 Ov022 1 000436 
lq 00023 1 045776 
20 00024'02 1..ll17 
21 0<.:025'045777 
22 00026 1 115000 
2:s 00021•05~400 
2 4 iJ 0 0 3 0 ' 0 5 5 lJ \) 1 

0 3 1 1 1 LJ 5 Q 0 0 
00032' 102/JOO 

27 00033 1 0411.105 
28 00034 1 030040 
29 1.>0035' 051LI04 
30 OC036 1 021011 
31 ()\)037 1 0411.102 
32 (10Ql~0'055011 
33 (10041 1 021412 
34 00042 1 131000 
35 OG043 1 031J017 
36 00044 1 025404 
3 7 0 0 0 4 5 ' 0 0 6 0 0 f! 
38 00()/J6'151133 
39 00047 1 003446 
40 Uv050'145000 
41 00051 1 031411 
1.12 00052 1 006415 
f.I 3 l)() 0 5 .3 Q 3 5 4 5 i+ 

0054 '055000 
00055' 031J040 

46 \)(1056 1 051454 
47 00057 1 131001 
48 00060 1 030140 NOMOP: 
4q (100611031~017 
50 00062 1 025lJ04 
51 00063 1 034040 
52 00064 1 060177 
5 3 0 0 0 6 5 Q Q 31.J I~ 6 
51~ 

H11TOS 
~TA 3,AC3SAVE 
JSR SETE X 
.JSR GEN TO 
1B0+321'7+13 
LDA t,CEXIT,3 
LUA 3,CUR 
STA 1,TRETURN,3 
llllQV 0,1 
JSR t!tFGETCM 
!'AOV 3,3,SNK 
Jf-'IP NO MOP 
STA 1,ANSWSEM 1 3 
LDA t,,1et4 
STA 1,0PTYPE,3 
MtJV 0,3 
5TA 3,NE..XT13 
STA 3,PREV,.3 
MOV 2,1 
SUB O,O 
STA O,P~CEIVER,3 
LDA 2,CLIR 
STA 2,SENOER,3 
LnA O,BUFFER,2 
s T A 0, c HA I I~, 3 
STA 3,AUFFER,2 
LOA O,MfSS3+t,3 
MOV 1,2 
LDA 3,CC;ROUT 
LDA l 1 CAC1SAVE,3 
SENDMESSAGE 
fv!OVZL# 2,2,SNC 
JMP @TRETURN,3 
MOV i?,1 
LDA 2,BUFFER,3 
JSR t:tPU~JCH 
LDA 3,CHUFFER,3 
STA 3 1 NEXT,2 
LDA 3,CUR 
STA 2,CBUFFER,3 
MOV 1.,2,$KP 
LDA 2,.M3 
LDA 3,COROUT 
LOA 1,CAClSAVE,S 
L!)A 3,CUR 
I t-.TEN 
,JMP 

55 OOU66 1 001107 1 PGETCM: GtTCMB 
56 0U067 1 001126'PUNCH: UNCHAI~ 

COROUTINE SEND MESSAGE; 
; DISABLE; 
; St:T EXIT; 
; GENERATE TESTOUTPUTC 

LCNG, I~HIBIT 32,KJND ; 13); 
i . , 
; TRETURN.CUR:= CEXIT.COROUT; 
; SAVE ANS~ER SFMi 
i G~T MESSAGE OPERATION; 
: IF NO AVAILABLE ThEN 
i GOTO RETURN ERkOR N0=-3 
; !NITIALI2E MESS OPERATION 

AS A MESSAGE BUFFER: 
; ANSWERSE~.CP:= SAVED Aco; 
; CPTYPE.OF:: ANSWER TYPE; 
; ~EXT.MOP:= MOP; 
; PRFV.MOP:= MOP; 
; 

; RECEIVER~MOP:: O; 

. 
' 

SE~DER.MCP:= CURJ 
CHAI~ MESS.OP TO START OF 
MESSAGE BUFFER CHAIN; 

; ACO:= ANSWER SEM; 
; AC2:= NA~E ADDR; . , 
; ACl:= MACOR; 
; SEND MESS.CP AS MESSAGE 
; IF BUF>=O THEN 
; EXIT TO COROUTINt 
; ELSE MESSAGE NOT SENT: 

SAVE ERROR NUMAER; 
; R~~OVE MESSBUF FRCM CHAIN 
; RETURN MESSAGE OP~RATION 
; TO THE. QUEUE; . , . , 
; RESTORE ERROR NUMbER; 

AGAJ 

; If NO MESS.OP T~EN ERROR NO.:: 
• , 
; RtSTORE ~ESSAGE AUDRESS; 

; ENABLE; 
EXIT TO COROUTINE; 

REF GETC~b 
REF Ul'llCHAII\ 



1' ono9 C;'100i? 
01 
02 
03 
04 
05 • 08 
09 
10 
11 
12 
1 ·3 
11~ Q\)Q7Q I 0445()6 
15 00071 1 145000 
lb 00072 1 032504 
17 0•)073 1 151222 
18 0(lQ74I001LI0 Q 
19 
20 00075 1 021000 
21 (J () 076I101125 
22 00077 1 101400 
23 00100 1 042476 
24 00101'125004 
~00102'045002 
'!P 00103' 004403 
27 00104 1 002570 
28 
29 
30 
31 
32 
33 
34 
35 1Hl105 1 030017 
36 00106 1 054465 
3 7 i) G l 0 7 ' 0 3 1rn 4 0 
38 00110 1 020416 
39 00111 1 117000 
40 001.12 1 021377 
41 OU113'101123 
42 00114'000404 
43 0V115 1 0i?l.400 
'a 00116 1 000405 
lf'I/!! 00117' 115000 
46 00120'021400 
47 00121'101004 
4A 00122 1 000775 
49 00123 1 051400 
50 00124 1 041000 
51 00125'0024i46 
52 00126 1 000043 
53 

roROUTI~E ~ONITOR 

; ('.()MMOf\1 PROCE.DURES 

• , 
PROLEDURE COMMON SIGNALCSEM,OP); 

; SIGNALS A SEMAPHORE AND tXITS IF IT IS CLOSED. RtTURN 
OTHERWISE. SEM IS SAVED IN SEMADR. AC2=CP CCHAINED) OR 0 CSI~ . , 

; ENTRY: AC1= SEM ADR, AC2= OP, AC3=LINK; 
; ~XIT: ACI= OPADR , AC2= SE~ VALUE>l; 

Cut-is IG: 

. , . , 

SlA 
~~ ov 
LOA 
~OVZR 

"l MP 

l.lH 
t-'lJ V Z L 
L\iC 
STA 
~1 u V 
STA 
JSR 
JMP 

; 
l,SAVSEM 
2,1 • , 
2,@SAVSEM 
2,2,szc • , 
o,3 . , . , 
0,0,2 i 
O,Q,SNR . , 
o,o . , 
O,@SAVSEM ; 
1,1,SZR . 

I 

11CL.\TOP,2 • , 
ACTCOR ; 
«iiPEXITC . , 

COMMON SIGNAL: 
SAVE SEM AOR; 
ACl:= OP ADR; 
AC?;: SEt-" VALUE>l; 
IF NCT CLOSF.:D THEN 
RtTURN; 

Sl:-~M cu:sEo: AC2:= COROL;T.SF.:~ 

ACO:= LINK"AC2 < li 
SEM:: ACO + IF END CHA!N 

THEN 1 tlSF o; 
IF OP<>O THE.N 
LA TEST OP"AC2:= OP ADR; 
INSERT AC2 IN ACTIVE QUE.UE 
GOTO EXITC~ 

; PRCCEDURE JNSERT IN ACTIVE QUEUF: 
• , . , . , 

ENTRY: 
EXIT: 

1 
ACTCC: 
ACTCOR: 

REP3: 
REPS: 

BYP5: 

XACTIV: 

AC?: NEW COROUT, AC3= LINK; 
AC2: NE~ COROUT; 

LDA 2,COROUT . INSERT , CURRENT IM ACTIVt: QUf: 
STA 3,RET ; !NSERT AC2 IN ACTIVE CWElJE: 
LDA 3,cuR SAVE RETURN; 
LDA 0,XACTIV ; AC3:: REF ACTIVE CWEUE; 
ADD 0,3 
LDA O,CIDENT,2 • IF PRICRI1Y.AC2 THEN , 
~,OVZL o,o,SNC ; CHAlf\ TO HEAD 
JMP REPS . ELSE Cl-i AIN TO TAIL= , 
LOA O,NEXT,3 . , 
JMP AYPS ; 
~ov o,3 ; AC3:: l\E X T: 
LOA O,NEXT,3 i REP5: ACO:= NE.Xl .AC3; 
MUV o,o,SZR ; IF ACO<>O THfl\i 
JMP REP3 • GO 0" ELSE , 
STA 2,NE.XT,3 . CHAIN: LINK.AC3:= NE:.W; I 

STA <J,NEXT,2 ; LINK.NEVJ:: NEXT; 
JMP ~RET GOTO RETURN; 
HACTIV . REL CF ACTIVE HEAD; , 



1' (l 0 l 0 c;.1 0 0 2 
01 
02 
03 
04 
os • 08 
09 00127 1 060277 
10 00130 1 054445 
11 00131 1 004432 
12 00132'004ll45 
13 00133'020002 
14 G0134'152'-!00 
15 00135 1 004733 
16 ('0136'1515ll0 
17 00137'052437 
18 (10140 1 002534 
19 
20 
21 
22 
23 
21.1 

.00141 1 060277 
27 00l42'054ll3.3 
28 00143 1 004420 
29 0011.:.i4 '001~433 
30 00145'1ll0001 
31 1)(11.46 '001.17 2 2 
32 00147 1 052427 
33 00150'020426 
34 00151 1 115000 
35 00152'021400 
3b 00153 1 101004 
37 (10j54'000775 
38 00155 1 0451~00 
39 0(.1156 1 043400 
40 ('0157 1 022417 
41 (1('160'lOlHO 
42 00161 1 042415 
43 00162'002S12 -

COROUTINE MONITOH 
• , 
; ENTRY POINT SIGNAL: 
• , 
• , . , 

E~TRY: 

EXIT: 

S IGSEfv!: 

• ' . , 

ACl=SD:, AC3=Lil\!K; 
AC1=Sf~, AC2=LATOP, AC3=COROUT; 

I "-lTDS 
STA 
.JSR 
JSR 
3287+2 
Sll8 
JSR 
INCOL. 
STA 
J:--1P 

3,AC3SAVF 
SETE X 
GENTO 

2,2 
COMSIG 
2,2 
2,@SAVSEM 
l@PEXITC 

; SIGNAL SEMAFOR: DISA8LE; 

; SET EXIT; 
i GENERATE TESTOUTPUTC 
; Kl~D 21INHI~IT 32); 
; . , 
; . , . 
' 

COMt-'ON SIGNALCOP:O); 
SEM NCT CLOSED: 
SEM:: CCOUNT+l) * 2+ 1; 
GOTC EXITC; 

; ENTRY POINT SIGCH: 

; . , 
t::r~TRY: 
EXIT: 

; 
SIGNCH: 

REP4: 

EX IJ: 

ACl=SEM, AC2:QP, AC3=LINK~ 
ACl=SEH, AC2=LATOP,AC3=COROUT; 

INTDS 
STA 3,AC3SAVE 
JSR SETE X 
JSR GEN TO 
180+64B7+1 
JSR COMSIG 
STA 2,@SAVSE~ 

U"iA o,SAVSEM 
MOV 0 1 3 
LOA 0 1 NE.XT,.S 
1-'0V 0, 0, SZR 
JMP RE.PLI 
STA 1 1 t\JEXT,3 
STA 0 1 @NEXT,3 
LDA O,@SAVSEM 
t-'OVOL 0,0 
STA o,~sAvSEM 
,JMP ~PEXITC 

; SIGNAL CHAINED: DISABLE: . , 
; . , 
; 
; . , 
; 

SET EXIT; 
GENERATE TESTOUTPUTC 
LO~G,KIND 11INHIBIT 64); 

COMt-'N SIGNALCOP ADRl; 
SEM NCT CUlSED: 
ACl=OP ADR; AC3:= SEM; 

; REP4: AC3:: NEXT; 
; . , 
; . , 
; 
; . , 
; 

ACO:: NEXT.AC3; 
IF ~EXT<> 0 THEN 
GO CNi 
CHAIN.PRE:= OP ADR; 
CHAIN.OP:= o; 

SEM VALUE:= SEM VALUE<l+l 
(OPEN SEM); 
GOTC f XlTCi 



1' fl011 CM002 
01 
02 
03 
04 

COROUTTN~ MO~ITOR 

~ P~OCEUUHE SET EXIT: . , 
05 ~NTPY: AC3=LINK; . , • . , EX I T : A C 0 U 1~ C 1-l , A C 1 U NC H , A C 2 U NC H , A C 3: CG R 0 U T ; 

08 00163'054410 SETEX: 
09 ()016Ll'040410 
10 00165'020IUO 
11 1hll66•031rn11 
12 00167'Ol.I1LIO1 
13 00170'0t.J5ll0LI 
li.I (10171'020LI03 
15 00172'002401 
16 00173 1 000000 RET: 
17 00174 1 000000 ACOSAVE: 
18 00175 1 000000 AC3SAVE: 
19 0017h 1 000000 SAVSEM: 
20 

SlA 
STA 
Lf.),A 
LOA 
STA 
STA 
LDA 
J1"1P 
0 
0 
0 
0 

3,RET i 
O,ACOS4V ; 
0 1 AC3SAV . , 
3,COROUT 
o,cEXIT,3 . , 
lrCAClStiVE,3 ; 
O,ACOSAV ; 
4tRET . 

! 

. , . , 

SEl EXIT: SAVE RETURN; 
SAVE ACO; 
ACO:: SAVED AC3; 
CEXIT.CORCUT:= ACO; 

CAC1SAVE.CORCUT:= ACl: 
REESTABLISh ACO; 
GOlC RETURN; 



t o~n2 

01 
Civl002 

02 
03 
04 
05 • 08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

I) 'J 1 7 7 I 0 5 I! 4 2 4 
()0200'034367 
00201'175004 
\)0202' 000404 
\)0203 1 010420 
00204 1 034017 
00205 1 002416 

; 
; PROCEDU~E GENERATE TESTOU1PUT 

• I . , 
; 

. , . , 

DELIVERS A TESTOUTPUT RECORD BY CALLING THE CTOP 
PRCCEDUHE LOCATED IN THE TESTPROCESS. IF CTOP IS NOT 
DEFINED AN IMMEDIATE RETURN IS MADE. T~E PROC~DURES 
MUST AE CALLED DISABLED A~D WILL RETUR~ ~!TOUT 
ENABLI~G 1HE INTERRUPT SYSTEM. ONLY THE TAC2, 1AC3, AND 
TKINn FIELDS IN THE TESTRECORD, ~ILL BE SET BY THIS 
PROCEDURE. 

; CALL: AC3=LINK 
AC3=COROUl RETURN: 

GENTO: 

CTEX: 

STA 
LDA 
MCV 
JMP 
ISZ 
LDA 
Ji<lP 

ACO, ACl, AC2 

3,TRET 
3,CTOP•GOS 
3,3,SZR 
Cl PR EP 
TRET 
3,COROlJT 
f.tTRE T 

UNCHANGE.D 

; GENERATE TESTOUTPUT: 
; SAVE RETIJRI\; 
; IF CTOP PRESENT THEN 
; GOTO PREFARE CALL 
; ELSE 
• , 
; RETURf\i; 
; 

24 00206 1 034040 CTPREP: 
~ 00207 I 035447 

LDA 
LDA 
~OVlL 
r-10VZR 
STA 
MOV 
LDA 
STA 
LDA 
LDA 
STA 
CTOP 
JMP 

3,CUR 
3,TRECOR0,3 
3,3 

; PREPARE CTCP CALL: . , 
'!lf!J' 00210' 175120 
27 00211 1 175220 
28 OC1212'051407 
29 00213 1 171000 
30 00214 1 036407 
31 00215 1 055000 
32 Gv216'034017 
33 00?17'0351..101 
34 00220'055010 
35 00221 1 006367 
36 ('0222'000761 
37 
38 OC223'000000 TREl: 
39 

3,3 
2 1 TA.C213 
3,2 
3,@TRET 
3,TKIMD,2 
3,COROlJT 
3,CfXIT,3 
3,TAC312 

C:TFX 

0 

; GET lESTRECORD ADDRESSJ . 
I 

SAVE AC2 IN TESTRtCDRD; 
; AC2:= TESTRECORD ADDRESS; 
; 
; SAVE TESTKIND IN TESTRECORD; 
• , 
; SAVE CORCUTINE LINK IN TESTREC 
; DE.LIVER TESTRECORD 
; EXIT FRO~ TESTOUTPUT . , 
; SAVEO Lil\K FOR GENTO 
• , 



1' (11:13 C.:M002 
01 
02 
03 
04 
05 • 08 oq 
10 
11 t)C22q I 0547•47 
12 00225 1 031.!017 
13 (lC226 1 0lltH50 
11~ 00227 1 032747 
15 00230'151226 
16 00231'00?7'42 
17 00232 1 052744 
18 00233'020743 
19 0023tP111000 
20 1)(:235'021000 
21 00236 1 101004 
22 (1()237'000775 
23 U0240 1 055000 
2a 0024110411.100 
- 1)0242 '022734 
'2'f' 00243' 101120 
2 7 (J \) 2 4 4 ' 0 li 2 7 3 2 
28 1hi2iJS' 0024h3 

; CUROUTI~E MONITOR 
• , 

PROCEDURE COMMON wAIT: 

RETURNS lF OPEN WITH SEM ADR SAVED. CHAINS THE COROUTINE TO 1 
; SE~-! A PH 0 RE I F CL 0 SE D A :-~ D A C T I VAT ES T H E N E X T C 0 R 0 U T I N E • 

ENTRY; AC1=SEM, AC3=LINK; . EXIT: A.Cl=SEM, AC2=CHAIN.SEM, AC3=COROL;T; • . , 
CWAJT: ST A. 31RET ; COMMOt\ wAIT: 

LDA 3,coROUT ; AC3::: COROUTi 
STA 1,SAVSEM • SAVE SEMAPHORE ADDR; , 
LDA 2,4tSAV~EM ; 
!"OVZR 2,2,SEZ i AC2:= SEM VAllJE > 1 ; 
JMP 1ttRET . IF CPEN THEN RETURN; , 
STA 2,,SAV5EM ;SEM NOT OPE~: 
LOA O,SAVSE!'w'. ; REM SIGN BIT MAKES SE~ A 

Rt:Pt: f'IOV 0,2 ; REP1: PRE:: NEXT; 
LOA 01 NEXT,2 ; ACO::l\EXT; AC2::PRE; 
MOV O,O,SZR ; IF ACO<>O THEN 
J i"lP REP1 . GOTC REP!; ' 8YP1: STA 3,NEXT,2. ; STORE CURRENT IN END OF c 
STA O,NF..XT,3 ; STORE END OF CHAIN IN cu~ 
l DA O,~SAVSEM ; 
t' Ci V Zl o,o i SEM VALUE:=StM VALUE < 1t 
STA o,ttSAVSEM ; 
JMP ~PNEXTC GOTC ACTIVATE NEXT COROUl 



001li CM002 
01 ; CORCUI I!\E r-'IJNITOR 
02 ; 
03 ; ENTRY POINT CDELAY: 
04 
05 . 

; 
; 

ENTRY: 
EXlT: 

08 00246'060277 CDFL: 
09 d0247'054726 
1 0 \) :l 2 5 0 ' 0 0 4 7 1 3 
11 00251 1 004726 
12 
13 0()253'125005 
14 00254 1 002420 
15 00255'020075 
16 0025610300/~Q 
17 00257'03101J2 
18 00260'142400 
19 00261 1 107023 
20 00262 1 125415 
21 00263'126120 
22 O:J264'01~5402 
23 110265'030040 
24 00266 1 021045 
"00267 1 041400 

00270 1 055045 
27 (li1271 1 176l.IOO 
28 00272'055014 
29 00273 1 002435 
30 
31 00274 1 001206'PEXITC: 
32 00275'001212'P~EV: 
33 00276'001100'PTESTU: 

!NTDS 
STA 
JSR 
JSR 
21:37+8 
t". Ll V 
Jr1p 
L DA 
LDA 
LDA 
SlJA 
ADDZ 
!NC# 
ADCZL 
STA 
L DA 
l 0 A 
STA 
STA 
SUB 
STA 
JMP 

EXJTC 
CWF.VE 
Tf.STU 

ACl=DELAY, 
ACl !Jf,1CH, 

3,AC.~SAVE 
SE TEX 
GEN TO 

1,1.,SNR 
@PEXITC 
O,RTIME:+1 
2,cuR 
2,LATIMF,2 
2, ') 
0,1,SNC 
1 1 1,SNR 
1,1 
1,CLATOP,3 
2,cuR 
o,HOELAY,2 
O,NEXT,3 
3,HDELAY,2 
3,3 
3,TIMER,2 
c&PNEXTC 

AC2 
AC3=LINK; 

UNDf, AC3=C0ROUT; 
. DELAY: , 
; SAVE AC3; 
; SET EXIT; . GENERA TE TESTOUTPUTC , 

K It\ D 81INHif:lIT 2) ; , 
IF DELAY=O ThEN 

; GOTC EXIT TO COROUTINE; . , . , 
SAVE CELAY:= LATOP.COROUl , 
DELAY+RTIME·LATIME; 

• IF OVERFLOW CR RESULT=2'T'l . f HEt\ ADJUST 10 21'16•2; ' ; 
' . INSERT CORCUT IN DEl~AY C!-iA l , 
, 
; NEXT.COROUT:= DELAY HEADl . OELAY HEAD:= COROUT; , . , 
; 

GOlC f\EXTC; 
; 
; REF EXITC . REF CV.EVE , 
i REF TESTU 



UP15 C~1002 

01 
02 ENTRY PUI~T C~ANS~ER: 
03 
04 
05 

. , 

. , ENT~Y: 

EXIT: 
; 

00277 1 060277 CWA: 
0 8 0 i)3 0 0 ' 0 5 4 6 7 5 
0 9 0 0 3 0 1 ' 0 0 i,j 6 6 2 
10 00302'004675 
11 00303 1 000405 
1 2 (1 V 3 0 4 Q 5 1 ~ 0 2 
13 (J(.)305 0300~0 

1 LI 0 ii 3 () 6 ' 0 2 1 4 0 1 
15 00307 1 031.1221 
16 00310'162520 
17 C0311'021033 
18 00312 1 125003 
1 9 !) 0 3 1 3 0 Q 0 4 1 0 
20 00314 1 006762 
21 ;)\)315 1 000404 
22 ()0316 1 135000 
23 C0317'0Ll11.!17 
21~ 00320 '000403 

ou32t 035041 
00322'041Lrn5 

27 00323 1 035041 
28 00324'021044 
29 C\0325'041400 
30 00326'055044 
31 00327 1 002401 
32 

CCSAV: 

CINAC: 

33 00330 1 001153 1 PNfXTC: 
3U 00331 1 001lb3 1 PTEXIT: 

AC2:AUF, AC3=LINK; 
ACl UNCH, AC2=BU~, AC3=CORCUT; 

lNTDS ; COROUTINE WAIT ANSWER: 
STA 3,ACJSAVE . SAVE AC3; , 
JSR SETEX SET EX IT; 
JSR GE.NTU GF.f\IERATE TEST OUTPUT( 
1B7+5 ; Klt-.D 51INHil:Hl 1 ) ; 
STA 2,CLATOP,3 i SAVE 8UF IN LA TEST OPERA 
LDA 2,cuK ; TEST FOR CALL f BASIC I 
LDA O,CEXIT,3 
LDA 3,GPEN•GOS 
SURZL 3,0 i IF SAvED LINK < ADDRCOPEN) 
LDA o,Pc,2 ; BEG IN SAVE PC: CMUSIL) 
rvov 1,1,SNC 
JMP CINAC . , 
JSR ttPTESTU IF NEW FACTLITTES 
Ji'llP CCSAV ; 
MOV 1, 3 . THEN CSPC.CCROUT:= PC.C , 
STA O,ZFIRST,3 
,J MP CINAC ; ELSE ZFIRST.ZONf:: PC.C 
LDA 3 1 CC0ROUT,2 . , 
STA O,CSPC,3 END; 
LOA 3,CCCJROUT,2 INSEKT CORGUT IN A.NSwER CH 
LDA O,HANSWER,2 
STA O,l~EXT,3 . CHAIN.COROUT:: A.NSWER HE , 
STA 3 1 HANSWER,2 • ANSli<ER HEAD:: COROUT; , 
Jl1P ~Pf'\EXTC ; GOTC NEXTC; 

NE:.X1 C . REF NE:.XTC , 
TEX IT ; REF TEX IT 



t 01•16 
01 CORLUlINE ~O~lTOR 
02 
03 
04 

. , . , 
05 ENTRY PC!NT PASS: 

08 
09 

; . , 
ENTRY: 
EXIT: 

10 00332 1 060277 PASS: 
11 0 0 3 3 3 ' () 5 14 6 14 2 
12 
13 
14 
15 
16 
17 
18 
19 

0 0 3 .3 4 I 0 0 IH, 2 7 
\) () 3 3 5 V 0 IJ 6 4 2 
00.B6I001006 
00337'006402 
00340 1 002735 
00341 1 000105'RACTCC: 

. , 

ACl UNCH, AC2=CLATOP, 

INTDS 
STA 
JSR 
JSR 
?.B7+6 
JSR 
JMP 
ACTCC 

3,AC3SAVE 
SETE X 
GEN TO 

(>)R.ACTCC 
taPWE V 

20 1 ENTRY P 0 I Id ~AI T SEM: 
21 
22 
23 
24 

003l.l2'060277 
01)34.3'0514632 

27 00344'004617 
28 00345 1 004632 
29 00340•010004 
30 (10347' 004655 
31 00350 1 010626 
32 ll0351'016625 
33 00352'002722 
31.J 
35 
36 
37 

. 
' ENTRYi ACl=SEfvl, 

EXIT: ACl=SEM, AC2=LATOP, . , 
• , 
SWAIT: 

. , . 
' 

I\!TDS 
ST !\ 
J8R 
JSR 
16Ff!tl.f 
JSR 
DSZ 
DSZ 
JMP 

3,AC3SAVE 
SETE X 
Gf Nf U 

O~Al T 
@SAVSEM 
·~SAVSEM 
@PEXITC 

ENTRY POINT WAITCH: . , 

AC3=LINK; 
AC3=COROUT; 

; . , 
, 

PASS: DISA6LE; 
SAVE AC3; 
SET EXIT; 
GENEHATE TESTOUTPUTC 

; . , Kif\D 61INHIBIT 2); 
INSERT CURRENT IN ACTIVE 
GOTC INSPECT EVENTS~ 

; REF ACTCC 

AC3=LINK; 
AC3=COROUT; 

. , 
• , . , 
; 

; . , 

WAIT SE~AFOR: DISABLE; 
SAVE AC3; 
SET EXIT; 
GENERATE TESTOUTPUTC 

KIND 41INHIBIT 16); 
COMf"ON WAIT1 

SEM OPEf\: 
SEM VALLIE:= SEM VALLIE 
GOTC EX!TO 

-2; 

38 ENTRY: ACl=SE~, AC3=Ll~K1 
39 
40 
41 vu353 1 060277 
42 on354'05Ll621 
43 00355 1 0{)t.lh06 
- 00356'0046(~1 

OiJ357'010003 
46 00360 1 004644 
47 00361'021000 
48 011 362'101140 
l! 9 (: G 3 6 3 0 LI 2 6 1 3 
50 00364 1 051402 
51 0()3651002741~ 

52 

EXIT: AC1=SEM, AC2=LATQP, AC3=COROUl; 

CriwAIT: I NT DS . WAIT CHAINED: DISABLE; 
SfA 3,AC3SAVE SAVE AC3; 
JSR SE.TEX ; SET EXIT; 
JSR Gt.NTO ; GENERA TE TESTOUTPUTC 
16F'7+ 3 ; K I f\ 0 1 6 , lNHIBIT 3); 
JSR Cv.JA!T COM!VOI\ WAJT; 
LDA 0,0,2 SEM OFEN: AC2= OP.SEM; 
~OVOL o,o ; 
STA o,ieSAVSEM ; SEM VALUE:~ChAIN.OP<1+1: 
STA i?,CLATOP,3 ; SAVE LA TEST OP IN CORCUT; 
JMP fllPTEXIT ; GrJTC TEX IT; 



0017 CH002 
01 
02 
03 
01.1 
05 

U<J366' 060277 
U0367' 054606 

0 8 1) \,: 3 7 0 ' 0 0 614 0 5 
Oq Q0371'JOttb06 
10 00372'140213 
11 tl(i:57 3 0 0 (J 5 3 6 
12 00374 1 002700 

; FNTkY POINT STGGENF.RAL: 

fNTHY: 
F A T. T : 

AC1=SEr1 
ACl=SEM 

SIGNr;EN:INTDS 
srA 3,AC3SAVE 
JSR OXSE.TEX 
JSR GENlO 
1tl0+64B7+1B8+11 
JSR Gn-':::> IG 
JMP @PEXITC 

AC2=0P AC3=Ll~K 
AC?=CLATOP AC3=COROUT 

; SIGNAL GENERAL: 
; DISABLE; 

SET EXIT; 
; GENERATE TESTOUTPUTCLONG, 
; INHlBIT 64,BACK~ARD,~IND 11 

GENERAL SIGNAL; 
GOTO fXITC; 

, 13 
14 
15 
16 
17 
18 

00375 1 000163'XSFTEX: SE TE.X REF SETE X 

19 

OG376'000175 1 XAC3S: 
U0377'000177'XGENTO: . , 

AC3SA\IE 
GENTO 

; f NT RY P 0 I:-.i T AI TG E. N ER AL: 

REF AC3SAVE , . REF r.ENTC , 

20 ; ENTRY: ACO=SEM ACl=MRUFNO AC2=TIMECUT AC3=LINK 
AC3=COROUT 21 

22 
23 
24 OOl~OO 1 060277 
"(!0401 '056775 
l'1 (: (i li 0 2 ' 0 0 6 7 7 3 
27 ()!14{)3'006774 
2 8 \) 0 0 4 ' 0 1 0 0 1 4 
29 00405 1 051402 
30 oll1rno•o2s776 
31 oc1,J07 1 111000 
3 2 (i(; il 1 0 ' 0 3 5 0 0 1 
3.3 00411 1 05'4515 
34 00412'050515 
35 00Ll13'175005 
36 00LJ14'000411 
37 OOIH5't)31400 
3 8 0 (l {t 1 6 ' 0 2 1 3 7 7 
3 9 0 J t.q 7 ' 1 2 3 4 0 4 
L.10 U0l~20'000470 
41 ()0ll21'020505 
l.12 00422 1 155000 
4 3 0 Q IJ 2 3 1 6 2 /.I Q 4 

(\(Jl-124'0007'71 
~ () (l 14 2 5 I l13 4 0 1 7 
4 6 \) () iJ 2 6 ' 0 2 1 4 0 2 
47 00'~271101005 
4 a o o 'n o ' 1) o o !~ s 4 
49 '.HH31I101405 
50 ()()l.J32 1 0Ll1402 
51 00433 1 030040 
52 f!:l43LJ'020127 
5 3 C l' {n 5 1 2 3 4 0 5 
54 (1()436 1 000404 
55 00437 1 0201470 
56 00 1-i40'041051 
57 G Oi~l.11'055052 

E:XIT: ACO UNDEF AC1=REM.TIME AC2=CLATCP . 
GEl\1"1AIT:H.;TDS 

STA 

CREP6: 

TTOLJT: 

JSR 
JSR 
16P7+12 
STA 
LIJA 
MOV 
LDA 
STA 
STA 
MOV 
JMP 
LDA 
LOA 
AI\ I) 
.J t-1 p 
UJA 
MOV 
SUB 
Jtt,p 
LDA 
LDA 
~1 u \I 
Ji''P 
rr~c 
SlA 
L l)A 
LUA 
Ar'iD 
Jt·'P 
LLJA 
STA 
STA 

@3,XAC.5S 
@XSETEX 
~X G t t~ T iJ 

2,CLATOP,3 
l,OPMASK,3 
0,2 
3,f\i)(.TOP,2 
3,SAV2 
2 1 SAV3 
3,3,SNR 
TTOUT 
2,NEXT,3 
O,OPTYPE,2 
1,0,SZf-< 
OPFOU~W 
O,Sf!,V2 
?. , ~ 

3,0,SZK 
CREPh 
3,C(l~OUT 
O,CLATOP,3 
O,O,SNR 
RET TOP 
O,O,SMR 
o,cL.t.TOP,3 
2,CUR 
0,. 12 
1,0,Sf\H~ 

lNSC 
O,SAV3 
O,MSEM,2 
3, f.4CQROUT, 2 

; V•AIT GENERAL: 
DISARLE; 

; SET EXIT; 
; GE~ERATE TESTOUTPUTC 

INHIBIT 16, KIND 12); 
1 SAVE TIMEOUT IN CLATOP.COROUT 
; ACl:= OP~ASK.COROUT; 
; AC2:: ADCR OF GEN.SEM; 

AC3:= HLAD OF OPERATION GUEUE 
SAVE ADDR CF LAST OPERATIO~ 
SAVE ADDR OF GEN.SEM; 

; IF QUEUE E~PTY THEN 
GOlO TEST TIMEOUT; 

EXAMINE ~EXT OPtRATION: . 
IF OPTYPE AND OPMASK THEN 

GOTO OPERATION FOUND; ; 
; ELSE . , 

IF NOT LAST 0PfRATION 
GOTO EXAMINE NEXT; 

; OPERATIO~ ~OT FOU~D: 
~ TEST TIMEOlJT: 

THEN 

' 
IF IMMEDIATE THEN 

GOTO RETURN TI~ECUT 
IF NO TI~EOUT WANTED 

CLATOP.COROUT:= O; 

OPERATIC~ 
THEN 

MESS.OP AND INTR.OP TYPE11 

; IF oPMASK.CoRcur AND Aco r.-t.N 
BEG IN . , MSEM.CUR:= SAVED ADDR OF GENJI 

MCOROUT.CUR:: COROUT; 
END; 



01)li3 Ci-1002 
0 1 \) •J 4 2 ' 0 3 0 4 6 5 
0 2 1H.H 4 3 ' \) 2 0 Lt t> 5 
03 ()1)444'113001 
04 
os 
• 

(IC)c.lf.17 1 101004 
1)00775 

08 00451 '05SOOO 
09 00452 1 041400 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 li 

27 
28 
29 
30 
31 
32 
33 
31J 
35 
36 
37 
38 
3q 
40 

\j 0 4 5 3 I 0 3 0 0 () 

l),1 1Vi4 ',)20075 
00455 1 0250L12 
1) 0 5 0 1 1 2 2 IJ Q 0 
\) 0457 0254 02 
0\H60' 125005 

i) 1) 4 6 2 ' 1 0 7 0 2 3 
U01463 1 125415 

1 120120 
045402 

\i0466'034441 

0 0470I1010 Ol.I 
l)(ilJ71 '000405 
00472'021045 
O\M73' 041400 
no1n1~ • osso45 
00~75'121000 
1) 0 IH 6 I 1 2 2 li 3 3 
00477 1 002631 
00500 '01~5402 
00501 1 126400 
() 0502IQf..15014 
00503'002625 

0('?04 1 030420 
00505 1 041'~04 
00506 1 051402 
ll0507'002622 

INSC: 

CkEr7: 

SET TO: 

RE.TTOP: 
Tl:XRET: 

LiJA 
L.UA 
ADf) 
i":UV 

MOV 
J ~~p 
s fA 
STA 
LDA 
LDA 

SlJB 
liJA 

JMP 
At) l~ Z 
!NC# 
l\OCZL 
STA 
Li>A 
LOA 
i·10V 
.JMP 
L 0 A 
c:; l A 
STA 
MO\/ 
SuBZ# 
JMP 
STA 
SUt.3 
STA 
JMP 

LDA 
STA 
S T .A 
Jr-;p 

41 00510'021000 OPFOllND:LOA 
42 00511'041tJv0 STA 
43 00512'156415 SUB# 
• 0 0 5 1 3 ' 1 7 6 4 0 0 S l; A 

00514 1 165000 MOV 
46 00515'034412 LDA 
47 00516 1 020410 LOA 
48 00517'142405 SGB 
49 00520'045401 STA 
50 00521'034017 LDA 
51 00522'021402 LDA 
52 00523'000762 JMP 
53 
5 l~ 
55 
56 
57 
58 

00524'000526'TOOPA: 
00525'000001 
00526 1 000000 
00527 1 000000 
00530 1 000003 

S.4V2: 
SAV3: 
XNEXTC: 

2,SAV3 
0 , )(i\I F: X T c 
fl,?,SKP 
0,2 
0 , ~·; t. X T , 2 
o,o,szR 
CREP7 
3,NE.Xf 12 
O,~EXT,3 

2,CUR 
fl,RTIME+1 
1,LATIME,2 
1 , 0 
1,CLATOP,3 
1,1,SNK 
®PNEXTC 
0,1,SNC 
1,1.,Sl\H~ 

1,1 
1,CLATOP,3 
3,SAV3 
O,TJMEOUT,3 
o,o,szR 
St.TTO 
O,HOELAY,2 
O,tffXTr3 
3,HOELAY,2 
1, 0 
1,0,SNC 
@PNEXTC 
1,TIMEOUT,3 
1 , 1 
1,TIMER,2 
lllPNEXTC 

2,TOOPA 
O,CACtSAVl:,3 
2,CLAl(JP,3 
«»PTEXIT 

O,NEXT12 
O,NEX'T,3 
2, 3, Sl\JR 
3,3 
3,t 
3 1 SAV3 
O,SAV2 
2,0,SNK 
1,NXTOP,3 
3,COROUT 
O,CL.ATOP,3 
TEXRET 

.+2 
1B1. 5 
0 
0 
NXTCO"NEXT 

; lNSERT CCRCUT IN GEN.SEM: 
; AC2:= ADCR OF NEXTCO FJELD 
; IN GEN.SEM; . , 
; ACO:= NEXT.AC2; 
; IF NOT E~D OF CHAIN THEN 
; GO ON; 
; lNSERl CCROUT IN END OF CHAIN; 
; SET END CF CHAIN IN COROUT; 
; ADJUST TIMEOUT: . , 
; ACO:= RT!ME-LATlME,CUR; . , 
; If NO TI~ECUT THEh 

GOTO ACTIVATE NEXT COROUTI~E; 
: ACl:: TI~ECUT+ACO; 
. , 

If UVERFLO~ OR AC1=2t16•1 THEr 
; AC1:= 2t16•2; 
; CLATOP.CCRCUT:: ACl; 
; 
; ACO:: TI~ECUT.SEM 
; JF ACO=O TrEN 

. , 
; 

BEG IN 
I~SERT SE~ IN DELAY CHAIN: 
NEXT.SE~:= DELAY HEAD: 
DELAY HEAD:= Sl:M; ACO:= ACl; 

END; 
; SET TIMt.CUT: 
; IF AC1<:ACO THEN 
: BEGIN 

TIMEOUT.SE~:= AC1; 
; TIMER.CUR:= o; 
; ENO; GOTO ACTIVATE NfXT CCR; 
; RETURN TJMEOUT OPERATION: 
; AC2:= ADCR OF TIMEOUT OPERATIC 
; CAC1SAVE.CC~CUT:= ACO; 

CLATOP.CCRCUT:= AC2; 
; GOTO TE3T EXIT: . , 
; OPERATIO~ FO~NO: 
; REMOVE IT FROM CHAIN; 
; AC3:: PREVIO~S UP; 
• , 

ACl:=IF AC3=0P THEN 0 ELSE AC~ 
; AC3:: SAVED GEN.SEM ADDR; 
; 
; IF OP=LAST OP IN CHAIN THEN 

NEXTOP.GEN.SEM:= ACt; . , . , 
; ACO:: TIMECUT (CALL VALUE); 
; GOTO TEST EXIT RETURN; 
; 
; ADORESS CF TIMF.OUT OPERATION; 
; TIMEOUT CPERATION TYPE 

• , 
LOCAL WURK LOCATICNS: 

; REL. OF NEXTCC FIELO IN GEN.SE 



1' 0019 C1'1002 
01 . 

I 

02 . PROCECURE GENE.RAL SIGNAL , 
03 
04 . 

I 

05 • CALL: AC1=SEM AC2=0P AC3=LINK , • RETl.JR~i: ACO, AC1, AC21 AC3 UNDE.F It-.: ED . , 
08 
09 00531'054776 GENSIG: STA 3,SAV3 . GENERAL SIGNAL: , 
10 00532'021377 LDA O,QPTYPE,2 ; SAVE LINK; ACO:= CPTYPE.OP; 
11 00533'050773 STA 2,SAV2 . SAVE OP; , 
12 00534' 0307"74 LDA 2,XNEXTC ; AC2:= ADCR OF Nf XTCO FIELD IN 
13 00535 1 133000 AOD 1, 2 . LOOK FOR COR. WAITING FOR CP: I 

14 00536 1 031000 CREP8: LDA 2,NEXT12 . AC2:= NEXT.AC2~ , 
15 00537'151005 MOV 2,2,SNR . IF CHAIN El\DS THE~ BEG IN 

~ 
, 

16 00540 1 000413 JMP CHOP . COR. NOT FOUND: GOTO CHAIN , 
17 00541 1 035376 LDA 3,0PMASK,2 

THE~ 18 00542 1 117405 .AND 0 1 3,SNR ; lF NOT OPMASK.AC2 ANO ACO 
19 oos1n '000773 JMP CREP8 • GOTO EXAl-'ll\E NEXT; I I 20 00544' 102l!OO SUl:3 o,o • I I 21 00545'004tl20 JSR REMC • COROUTINE FOUND: REMOVE IT I I 22 00546 1 041004 STA O,CAC1SAVE,2 FROM SEMAPt-'ORE CH.AIN: 
23 00541 1 020757 LOA o,sfl.V2 . CAClSAVE.CCR:= REMAINING TIME , 
21.l 00550'041002 STA 0 1 CLATOP,2 • CLATOP.CCR:= SAV ED OP; , 
• 00551 '00o5Li3 JSR ~PACTCOR • INSERT CCR IN ACTIVE CWEUE; " 00552'0027':>5 JMP ~SAV3 RETURN TO LINKJ 
2'7 . , 
28 00553'131000 CHOP: MOV 1, 2 ; CHAIN OP TO SEMAPHORE: 
29 00554 1 020752 LOA 0 1 SAV2 . ACO:: OP; , 
30 00555 1 035001 LD.A 3,NXTOP,2 • AC3:: NEXTCP.Sf.M: , 
31 00556 1 175005 MOV 3,3,SNR • LAST:=AC3:= IF AC3<>0 THEN AC I 

32 00557 1 115000 MOV 0,3 • ELSE ACO; , 
33 00560'0'H001 STA O,NXTOP,2 . NEXTOP.SEM:= OP; , 
34 00561 '0?.5400 LOA l,NEXT13 • NEXT.NEXTOP.SEM:= , 
35 00562 1 047001 STA 1,«tNXTOP,2 . t\EXT.LAST; , 
36 00563'041400 STA O,NEXT,3 • NEXT.LAST:= OP; , 
37 00564'002743 .JMP CJISA V3 . , 
38 • , 

• 



1' C020 CM002 
01 
02 
03 
04 
05 

I 
08 
09 
10 
1 1 () 0 5 6 5 ' 0 5 /~ 5 2 ? 
12 00566 1 040522 
13 00567 1 044522 
ll.J 00570 1 141000 
15 00571'034737 
16 tl0572'137000 
17 00573'126000 
18 00574'031400 
lq 00575 1 151005 
20 00576 1 000473 
21 00577 1 142t.U5 
22 C0600 1 000410 
23 00601 1 155000 
24 00602'031402 
~ 00603 1 151005 
• 0060!.I' 000770 
27 00605 1 132433 
28 00606'145000 
29 00607 1 000765 
30 00610 1 050502 
31 00611 1 021002 
32 00612 1 030476 
33 00613'151005 
34 1)061'~ 1 000411 
35 00615 1 1010\)5 
36 00616 1 000452 
37 00617 1 142427 
3 8 0 0 6 2 0 ' i) 0 0 4 0 4 
3Q OG621'030471 
40 00022'041002 
41 00623 1 000445 
42 00624 1 102400 
43 00625 1 030465 
'Wi.. 00626'031000 
• 00627' 051400 
ll6 00630 1 030461 
47 00631 1 031002 
48 00032 1 112433 
49 00633 1 000434 
50 0llr:i34 1 031LIOO 
51 00635'155005 
52 U0636 1 000LI07 
53 00637'031LI02 
54 00640 1 151005 
55 C0641 1 000773 
56 00642 1 132iB3 
57 COo43'1«5ooo 
58 00644 1 000770 

• , 
; PROCEDURE REMOVE COROUTINE fROM GENERAL SEMAPHORE QUEUE 
; 
; CALL: ACO=COND 
; RETURN: ACO=CLATOP.COR . , 

AC1=SEM AC2=COROUTINE 
AC1=RESULT AC2=COROUTINE 

AC3=Lit\K 
AC3=CUR 

; COND: 0 REMOVE, <>O REMOVE IF O<CLATOP.COR<=COND 
~ IF COROUTINE(AC2l = 0 A SEARCH FOR MIN CLATOP IS OONE 

Rf..MC: STA 
STA 
STA 
MOV 
LCA 
ADD 
AOC 

CREP9: LDA 
MOV 
JMP 
SUB# 
JMP 
t-AOV 
LDA 
'-10 V 
JMP 
SU8Z# 
MOV 
JMP 

UNCOR: STA 
Lf)A 
LDA 
1·10V 
JMP 
MGV 
.T M p 
SU!~Z 

JMP 
Ll)A 
srA 
JMP 

PCOUT: sue 
CHOUT: LDA 

LOA 
STA 
LOA 
LI) A 
SURZ# 
Jt-1P 

CRFPO: LDA 
1"10V 
JMP 
LOA 
1-.1ov 
,J i-; p 
suez#. 
MOV 
JMP 

3,RRET 
O,Sl\VO 
1,SAVl 
2,0 
3,XNl:XTC 
1 , 3 
1 , 1 
2,NEXTr3 
2,2,SNR 
REMRET 
2,0,SNR 
UNCOR 
2,3 
2,CLATOP,3 
i?,2,SNR 
CREP9 
1 1 2,SNC 
2,1 
CRF:P9 
2,SAVCOR 
O,CLATOP,2 
2,SAVO 
2,2,SNR 
CHOUT 
O,O,Sf\!R 
NORE X 
2 I 0, SBN 
PC OUT 
2,SAVCOR 
O,CLATOP,2 
NORE X 
o,o 
2,SAVCOR 
2,NEXT12 
2,NEXT15 
2,SAVl 
2,TIMEUUT,2 
0,2,SNC 
REMEX 
2,NEXTr3 
2,3,SNf( 
UPOST 
2,CLATOP,3 
2,2,SNR 
CREPO 
1,2,SNC 
2,1 
CREPO 

; RE~OVE CCRCUTINE: 
; SAVE LINk SEM AND 

COND; 
; ACO:: COR; 
; 
; AC3:: ADDR OF NtXTCO.SEM: 
; MIN TIMECUT:= 2ttb - 1; 

LOOK FOR CCR: 
; AC2:= NEXT.AC2: 
; IF NOT FCU~D THEN RETURN; 

; IF FOUND THEN GOTC UNCHAIN 
; ELSE 

REGIN 
; IF O<CLATOP.COR<MIN.TIMECUT 
; MJN.TI~ECUT:= CLATOP.COR; 

GOTO EXA~INE NFXT; 
END; . , 

: EXAMJNE CONDITION: 

. , 
SAVE CORCUTINt:; 

IF COf\ID<>O THEN 
; BfGIN 

; . , . , . , 

IF CLATOP.COR=O THEN 
GOTO NCREMOVE EXIT; 
REMT:= CLATOP.CCR - COND; 
IF REMT>O THEN BEGI~ 

CLATCP.COR:= REMT; 
GOTO NOREMOVE EXIT; END; 

; ENC; 
PREPARE CHAIN OUT: 

; C~AIN CORROUllNf OUT OF SE~: 
; 
; 
• , . , 
; lF CLATOP.COR>TIMtOUT.SEM 
; THEN EXIT ELSE 
; lPDATE SEMAPHORE TIMER: 
• • 
; AC1:: MI~IMU~ nF 
; COROLTINE TIMEOUTS1 

; 
• t . , 



1' OC21 Ci-1002 
01 
02 • , 
03 (}0645 1 034040 UPDST: LDA 3,CUR • ADJUST TIMEOUT: , 
0 l~ 006l.16'0'51414 STA 2,TJtAER,3 . TIMER.CUR:= 0; • 
os 00647' 1251.11 '5 t "c # 1,l,SNR ; » 1) r) 6 5 0 ' 1 2 6 4 0 0 sue 1,1 . , 

00651'030440 LOA 2,SAVl AC2:= SE~; 

08 00652 1 045002 STA l1TI1V:E0UT,2 . TIMEOUT.SF~:= AC li , 
09 00653'125004 MG V 1,1,SZR . JF TTMEOLT.SEM>O JHEN , 
10 00651J'000413 Ji"lP RtYF:X EXIT ELSE 
1 1 00655 1 024436 LDA t,XDELAY . RE~OVE SEM FROM Dl::.LAY CJUEUE: , 
12 u0656 1 137001 ACD 1,3,SKP 
13 ll 1) 6 5 7 I 1 3 5 0 0 Q CRFP1: MUV 1 , 3 . , 
1 '4 00660 I 0254()0 L DA t,NE.XT13 . , 
15 00661'125005 MOV 1,J,SNR . IF NCH FGUr-.D THEN ' 16 f) 1) C 6 2 I V 0 () 4 () 5 ,p1p RE.ME.X EXIT ELSE 
17 00663 1 146414 SUS# 2,l,SZR . IF NOT TrIS ONE THEN I 

1R \) 0 6 6 4 ' (l 0 0 7 7 3 ,Jt;P CRt P 1 Gu TO TRY NEXT !f\: CHAIN; 
19 00665'025000 LL·A 1,NEXT,2 . FOUND: , 
20 iJfJ666' ~1Ll5li00 STA 1,NEXT,3 i CHAIN IT OUT; 
21 l)0667' 1261.100 HEMEX: SUi:' 1 , 1 • EXIT FROM REf-IOVF.: , 
22 00670'0201~22 NORE X: LDA O,SAVCOR . , 
23 00671. '03Q0lJ(l REMRET: LDA 2,Cl.JR . , 
214 00672 1 031042 LDA 2,LATIME,? . ELAPSED TIWE:= , 
"00t:73'034<175 LDA 3,RTIME+1. . AC3:: RTIME•LATIME.CUR: , 

00674 1 156400 sus 2,3 
27 OD675'1110Q{,j MOIJ 0,2,SZR . AC2:=CORCUTINE1 , 
28 0'J676'021002 I.. U A O,CLATUP,2 . ACO:= CLA TCP. COI~; , 
29 00077 1 101005 l"IOV O,O,SNR . IF ACO:O ( t\ 0 TTMEOUT) THEN , 
30 u (l 7 0 0 ' 0 0 0 4 0 5 .J fv' p NOTOR • .AC0:=•1 CINFINtTE) ELSE , 
31 I) i) 701 '162423 SUBZ 3,0,Sf\iC . ACO::ACO•AC3; , 
32 110702 1 102400 S li B o,o ; 
33 \)()703'034040 RCUR: LGA 3,CUR . AC3:=CUR; I 

34 00104 1 002403 Ji·'P ~PRFT . RETURN; I 

35 00705'102000 f\iOTCR: Ai)C o,o ; 
36 00706'0()0775 Ji'IP RCUR 
37 
38 00701'000000 RREl: 0 . SAVE LINK FOR REMC; I 

39 00710'000000 SAVO: 0 ; LOCAL WORK LOCATIONS: 
40 OU711 1 000000 SAV1: 0 • , 
tJ 1 () •) 7 1 2 ' 0 0 0 0 0 0 s1~vcoP: 0 ; 
42 00713'000045 XiJELAY: liUELAY•NEXT ; RE.L" OF CELAY HEAD IN PROCESS 
43 • , e 00714'000106'PACTC: ACTCOR . REF ACTCOR r 



1' OC122 Ci-1002 
01 
02 
03 
04 

; PROCEDURE SCAN DELAYQUEUF . , . , 
05 ; ACl=OEVICE, AC2=8LF AC3=LlNK 

I RETURN: ACO:MJ~ DELAY AC1, AC2 UhCHA~GED AC3:CUR 

08 
09 00715 1 060277 SCAND: 
1 0 f) J 7 1 6 ' 0 5 /j 5 5 3 
11 OC1 717 1 041~551 
12 OJ720 1 050547 
1 3 1) o '7 2 1 ' o v~ o trn 
1'-1 00722'020075 
1 5 l) (\ 7 2 3 ' (.) 2 5 4 4 2 
16 •)0724 1 122404 
17 (10725'0001~52 
18 OJ7.26'02141LI 
19 00727 1 1010\)4 
20 00730'000417 
21 00731'102000 FMTND: 
22 OG73~'02il76l 
23 00/33 1 137000 
24 00734 1 035400 CRfP2: 
'-i.. J0735 1 17500S· 
• 00 736' 00(lll05 
2 7 ()[i 7 3 7 I Q 2 5 4 0 2 
28 007Ll0 1 106433 
29 OO/l11'121000 
30 l) 0 7 42 '0 0 0 7 72 
31 00743'101Q15 ADJUD: 
32 00744 1 102120 
3 3 0 Q 7 4 5 I 0 3 14 Q 14 0 
34 00746 1 0li1414 
35 00747 1 025443 SCA~EX: 
36 00750 1 125004 
37 \)0751 1 000405 
38 00752 1 024516 SCANR: 
39 (Jil753'030514 
40 OC754'060177 
41 OL'755'002514 
42 00756 1 024124 fXEVQ: 
43 (!0757'167000 
':W.i. 00760 '030507 
- ()0761'151005 
46 00762'131000 
47 ()0763'0310t)0 
48 0 D 7 64' 13?414 
49 \JC76L)'0007oS 
50 \)() 766' 02'~502 
51 00767'125005 
52 1'1C770 '000563 
53 00771 1 030045 
5ll 00772'133000 
55 00773'031000 
56 :)1)77~J'15122?. 

57 00775'000755 
58 ihl776'0005S5 

lt'.iT l) s 
STA 
STA 
STA 
LDA 
LllA 
LDA 
SlJB 
Ji"~P 

LDA 
MOV 
JMP 
ADC 
LU A 
AflD 
LOA 
MOV 
Jt-P 
LCA 
SUBZ# 
MGV 
JMF 
I~~ C # 
ADCZL 
LfJA 
STA 
LDA 
MOV 
JMP 
LDA 
LO .l\ 
It\TEN 
J~P 
LCA 
A LHJ 
LOA 
MOV 
MOV 
LDA 
SU8# 
JMP 
LDA 
MOV 
,JMP 
LDA 
.AI) D 
LOA 
MO\·ZR 
.JMP 
JMP 

3,8REl 
1,SAC1 
2,SAC2 
3,CUR 
0 1 RTI~E+l 
1,LATIME,3 
1,0,SZK 
CUPf) 
O,TIMER,3 
O,O,SZR 
SCA!\iEX 
o,o 
1,xoELAY 
1, 3 
3,NEXT13 
3,3,SNf< 
At)JL!O 
1,CLATUP,3 
0,1,SNC 
1 , (I 

CREP2 
O,O,Sl\iR 
o,o 
3,CUR 
O,TIMER,3 
1,HACTlv,3 
1,1,szr< 
EXfVQ 
1,SACl 
2 1 SAC2 

(ilSRE T 
!,"EVE.NT 
3,1 
2 1 SAC2 
2,2,SNR 
1, 2 
2,Nt.XT,2 
1,2,szR 
SCANR 
1,SACl 
l,1,S 1\JH 
NEXTC 
2,TA.6LE 
1, 2 
2,+0,2 
2,2,szc 
SCANR 
NEXTC 

SCAN DELAY QUEUE: 
; DISA8LE; SAVE LINK 

AC1 AND AC2; 
• , 
; 
; ACO:: TI~ECIFF:= 
; PTIME • LATIME.CUR; 

JF ACO=O THEI\ 

; 

BEG It-.! 
ACO:= TI~ER.CUR; 
IF ACO<>O THEl\J 
GOTO RflLRN; . , FIND MINIMUM DELAY: . , 
MINOELAY:: 2t16 - 1; 

; ~HILE ~OT END OF DELAY QUEUE 
; DO 
; . , 

• , 

. 
' 

. , 
; 
; 

IF CLATOP.f.LE~<MINOELAY H 
MlNDELAY:= CLATOP.ELEM; 

ADJUST MTNDELAY: 
IF NO CELAYS THEN MINDELAV:: 
ACO:= ~AX DELAY = 2t16 • 2; 
TIMER"CUR:= ACO; 
IF CORCUTINES ARE WAITING 
FOR THE CPlJ THEN 

GOTO EXAMINE EVF.NTS; 
RESTORE AC1; 
RESTORE AC2; 
ENABLE; KETURN; 

; END ELSE GOTO RTC UPDATED; 
; EXAMINE FVFNT QUEUE: 
; ACl:= EVENTQUEUE HEAD.CUR . 
' ; IF BUF=O ThEN . , 6UF:= EVENTQUEUE HEAD.CUR; 
; RUF:= NtXT.AUF; 
; IF BUF<>EVENTQUEUE HEAD.CUR T~ 

GOTO EXIT; . 
I 

; DEV:: SAVED AC1: 
; IF DEV=O THEN 
; GOTO ACTIVATE ~EXT COROUTINE; 
• , 
; 
; INT:= DEVTACDEV); 
; IF INTC15) THEN 

GOTO EXIT . 
I 

; ELSE GOTC ACTIVATE NEXT COROU1 



't 0023 c:-10 \)2 
01 . RTC HAS LPDATED RTIMF.; , 
02 (l 0 J 7 7 I 0 4 () 10 3 CUPD: STA O,STDIF . SAVE ACO; , 
03 n 1(l o o ' o 2 1rn 1 s LDA 1,RTir1E+l 
04 Ol001'0454i~2 STA 1,LATIME,3 ; UPDATE LATIME.CURi 
os (} l lll) 2 ' 0 2 4 7 1 1 LDA 1,XOELAY • , 
• \Jli)Q3'1370iJO A DG 1,3 . AC3:= ADDR OF DEL AV HEAD; , 

01004 1 031400 CRP~3: LUA 2 1 NfXT13 DECREASE TIMER COUNTS: 
08 OlOOC,'151005 ~~ u V 2,2,SNR ; lF ENO CrAIN THEN 
09 0 l (106' OOOLIS7 .J f"" F ENDSC GOTO ENC SCAN; 
10 01007 1 025377 LDA 1,CIDENT,2 • , 
1 1 () 1010I1251~05 INC 1,1,SNR • IF CIOENT.ELEM:-1 THEN , 
12 l)1.011'000Ll16 ,H1P DE:.CRS ; GOTO DEC RE.ASE SEM COUNTS: 
13 0 1 (l 1 2 ' 0 2 5 0 0 2 l. DA 1,CL.ATOP,2 . COROUTINE IN DELAY QUEUE: , 
1 '~ ~l1U1.3'106427 SUBZ 0,1,SBN • REMT:= CLATOP.COR·TlMEDIFF: , 
15 (I 1 t) 1 4 1 0 0 0 4 () 4 JMP CDEXP . IF REMT>O H1EN I 

16 01015 1 QLJ5002 STA 1,CLATOP,2 ; BEG IN 
17 01016 1 .155000 MOV 2,3 . CLATOP.CCR:: RF.r-·r; GO ON; , 
18 i)l•)17'000765 .Jl'1P CRP3 • END; , 



1' l)(l2il Ci-10 1)2 
01 
02 01n20•021000 CDFXP: LD A 0, t.J EX TI? • DE.LA Y EXPIRED: , 
03 01021'041400 ~)'[ A O,NEX113 . REt-'OVE. CCR FROM DELAY QUEUE; , 
014 01022'054451 STA 3,SELEM • SAVE AC3J , 
05 1)1023 1 t)Q6671 JSR @PACTCOR . INSERT CCR IN ACTIVE QUEUE; , 
• () 1024.020446 LDA O,STDIF . 

' 01025 1 034Ll!J6 LCA 3,St:LEt1 . RE.STORE ACO AND AC3; , 
08 0 l 021::>' 000756 .H'P CRP3 GOTO EXAll'INE NEXT; 
09 • , 
l (J lil027 1 054444 DtCRS: STA 3,SELE1'1 SH'APHORE IN OELAY QUEUE: 
11 01030'050444 STA 2,SSEM . SAVE PREVIOUS EL.EM AND SEM; , 
12 lll031 1 1fJ5000 MOV 2, 1 . ACt:: SEt-'; , 
13 01032 1 034445 LDA 3,XNXTC • , 
1 IJ 01033'137001 A 1)0 1,3,SKP . AC3:: ADCR • OF l'lEXTCO FIELD; ' 
15 01034'155000 CRP4: "'10V 2,3 • EXAMINE SEt>< CHAIN OF CORS: , 
16 01035 1 031ll00 LOA 2,Nf:XT13 . , 
17 01036'054437 STA 3,SPREV . SAVE PREVICUS: ' 18 01 1J.37'00b466 JSR @PREMC 1 DECREASE CLATOP.COR; 
19 01OL~O'020432 L DA O,STDIF ; RE STORE TI~E D!FF 
20 0101n • 1s100s :-1ov 2,2,SNR ; IF ENlJ Cl-<AIN THEN 
21 Ql0ll2'000413 JMP UPDSEi~ . GOTO UPCATE Sf M TIMFOUH , 
22 01043'125004 MOV 1,1,szR . IF COR NCT REMOVED THEN , 
23 010<!4 '000407 JMP EXf\ICO ; GOTO EXAMINE NEXT; 
24 011)1J5' 045004 SlA 1,CAClSAVE,2 • COR REMOVE.D: ' • \) 1 <) i~ 6 I l) 2 b l.J 3 (l LCA 1, illlPTOOP A . CAClSAVE.CCR:: 0; , 

OlOIJ.7'045002 STA 1,CLATOP,2 • CLATQP.CC:R:= ADDR OF TIMEOUT 0 ' 27 01050 1 006bl.l4 ,JSR @PACTCOR ; ACTIVATF. COR; 
28 0 1 () 5 1 ' 1)3 0 4 2 l.l LDA 2 1 SPREV ; AC2:: SAVtD PRFVTOUS 
29 u 1052 '02\)420 L()A O,STDIF ACO:= SAV Er TI~t: DIFF; 
30 0 1 053' 021.1421 EXNCO: LDA 1,SSEM • .ACl:: SAVEO SEM; ' 31 01054 1 0007b0 JMP CRP4 GOTO E.XA~!NE NEXT; 
32 01055 1 125415 UPDSEM: Ii\C# 1,J,SNR • UPf.lATE SEM TI MEOUl: , 
33 li 1 0 5 6 ' 1 2 6 4 0 0 SUR 1 ,i • ' 34 01057 1 030415 LDA 2,SSEM . , 
35 fl l 060 '045002 STA 1,TIMEOUT,2 . TIMEOUT"SEtl:= MIN.DELAY; , 
36 01061 1 034412 LDA 3,SELEM . RES TORE AC3 AS PREVIOUS ELEM; , 
37 01062'12500LI MOV 1,t,SZR IF SEM NCT REMO VED THEN 
38 01063 1 155000 1-1 Q V 2,3 AC3:= SEM; 
39 01064 1 000720 .JMP CRP3 . GOTO NEXT lN OELAY QlJEUE; , 
40 • , 
41 01065'03401.10 HIDSC: LPA 3,CUR . END OF se At-.: AC3:= CUR; , 
42 01066 1 000643 ,JI>'; p fr-, IND . GOTO f INC ~INIMUM DEL.AV; , 
43 
• 01067 1 000000 SAC2: I) . LOCAL WORK LOCATIONS: , 

1.11070'1)0001)0 SAC1: 0 • , 
4o 01071 '000000 SRFT: 0 . , 
47 01072'000000 STnIF: 0 . , 
48 01073 1 000000 SELEM: 0 
49 01074 1 000000 SSFM: 0 • , 
50 01075 1 000000 SPREV: 0 • , 
51 . 

' 52 01076'000524'PTOOP: TOOPA • REF TOOPA , 
53 u1077'000003 )(NXTC: NXTCQ"MEXT • REL. OF t-.EX TCO FIELD IN GE~.Sf: , 



1' 0•125 CMOO? 
01 
02 
03 
oa 
05 

I 
08 
09 
10 
11 
12 
13 
14 
15 
16 01100'030040 
17 01.101'031047 
18 01102'151120 
19 01103'030C40 
20 011014'151002 
21 01105 1 001400 
22 01106 1 001401 
23 

; . , 
; PROCEDURE TEST IJSE::R 

; DET~RMINES WETHFR THE PROCESS CALLING THE COROUTINF 
MONJTCR ~AKES USE O~ OLD OR BOTH OLD AND NEW FACILITIES. 
RETURN IS MADE ACCJRDINGLY. 

; CALL: AC3=LINK 
: RETUR~: ACO UNCHANGED AC1 UNCHA~GED AC2:CUR AC3 UNCHANGED 
; 

TESTU: LDA ?,CliR • TEST USER: AC2:= USER PROCESS , 
LOA 2,TkECOR0,2 • , 
MCVZL 2,2 c·-.- RUTH OLD AND NEl-J; 
LDA ·2,cuR . , 
~av 2,2,szc . , 
.Jl"\P +0,3 IF c THEN RETURN ro LINK 
Jl>!P +1,3 . ELSE RETURN TO LINK+l , 



t 0 () 2 6 c ;-1 0 0 2 
0 1 ; 
02 
03 
04 
05 

. , Pf<OCF DIH~E GE T COROIJT V~E tvit SS AGE HUFFER: 

CALL: • ; PETURN: . , 
4CO WNCHANGED (OP:O) AC1,AC2 UNCHANGED 

=MESSBUF.QP CUP<>O) 

AC3=L!NK 
AC3=0P 

08 
09 
10 
1 1 
12 
13 
1 '~ 
15 
16 
17 
18 
19 
20 
21 
22 
23 

01107'060277 
\!1110 1 054761 
('1111'050756 
<:1112'0300 1~0 
01113 1 035054 
01114'17S005 
() 1115' () 0 0405 
01116I021i.I0 0 
i! 1117'Ol.I1054 
0 1 1 2 0 f 0 2 0 I.I () 4 
01121 1 163000 
(• 1122' 03071~5 
01123'0027q6 

r.ETCt-18: 

NOPR: 

24 01124 1 177764 .Mt2: 
• (! 1125' 000565 I PREMC: 

27 ; 

n.ros 
STA 
STA 
U>A 
LDA 
MOV 
JMP 
LOA 
STA 
l [i A 
ADI) 
LCA 
,rnP 

• 12 
RE~C 

3,SRET 
2,SAC2 
2,CUR 
3,CBUFFER,2 
3,3,SNR 
NORR 
O,~E.XT1.3 
O,C8UFFER 1 2 
O,.M12 
.3, 0 
2,SAC2 
@SPET 

28 ; PROCEDURE UNCHAIN: 
29 ; 
30 ; 
31 ; CALL: 
32 RETURN: ACO,ACl UNCHANGED 
33 
3 iJ 
35 01126 1 060277 UNCHAIN:INTDS 
3b 01127 1 054742 STA 
37 01130'04n737 STA 
38 01131'034040 LCA 
39 01132'020420 LCA 
40 01133'117000 ADD 
41 01134 1 141001 MOV 
42 01135'155000 CHfP5: MOV 
43 01136'031402 LDA 
'A (1 113 7 ' 15 1 0 0 5 M CV 
~ (Jl 14 (j I Q Q 0 4 () 5 ,Jt" p 
46 01141'142414 SUR# 
47 01142 1 000773 JMP 
48 01143'031002 LGA 
49 01144 1 0SlQ02 STA 
5 0 f1 1 1 4 5 1 0 3 0 1 2 7 U NC R ET : L D A 
51 C•114o 1 113000 ADD 
52 01147 1 034040 LDA 
53 01150'020717 LDA 
51.t 01151 1 002720 JMP 
55 

3,SRET 
O,SAC2 
3,CdR 
0 1 XbUF 
0,3 
2,0,SKP 
2,3 
2,CHAIN,3 
2,?,SNR 
UNCRET 
2,0,SZR 
CREP5 
2, CHA I:~, 2 
2 1 CH.AIN,3 
2,.12 
0,2 
3,CUR 
O,SAC2 
4ilSRET 

56 nt1s2•000007 XBUF: 81JFFER•CHAIN 

; 

. , . , 
• , . , . , . , 
. , 
; 
; . 
I . , . , 

GET COROLTINE MESSAGE BUFFER: 
SAVE LINK 
AND AC2; 

I 

AC2:= MESSAGE 8UFFER SEMAPHORg 
IF OPERATION QU~UE EMPTY THEN : 

GOTO RETURN WITHCUT; 1 

REMOVE OFERATION FROM QUEUE; 

COMPUTE ~ESS.BUF ADDRESS; 
RESTORE AC2; 
RETURN re LINK; 

REF REMC 

AC2=AUF AC3=LINK 
AC2=BUF.OP AC3=CUR 

; RE~OVE BlF FRO~ CHAIN: 
; DISABLE; 
; SAVE LINK AND ACOJ 
. , 
; 

. , 
S.AVE 8Uf 

; IF CHAIN E~DS THE~ 
GOTO RETURNJ . , 

IF BUF NCT FOUND THEN 
GOlO TRY ~EXT IN CHAIN; 

; t:lUF FOUND: 
; REMOVE IT FROM CHAIN; . , 
; AC2:: MESSAGE BUFFER OPERAT!O~ 
• , 

RESTORE ACO; 
; RETURN TC LINK; 

; 



1' 00?7 CM0!12 
01 • CIJROUTJNE MONITOR , 
02 . , 
03 • ACTIVATE ~~FX T COROUTINE: , 
04 . , 
05 li 1 1 5 3 I () 3 4 0 !~ 0 NEXTC: LDA 3,CUR . NEXTC: AC3;: CURRENT PRCCE~ , 
I 01154 1 031443 L() A 2,HACTTV,:S ; AC2:= ACTIV '"1EAD; 

01155'151005 ~(.)V 2, 2, Sl\JR • IF ACTIVE GiUE:::UE EMPTY THE , 
08 01.156 1 000!..134 ,JMP cv1i:vE GOTO 1>4A IT EVENT; 
09 Ol 157'021000 LuA Q,NEXT,2 ACTIVATE FROM ACTIVE QUEUE: 
10 01160 1 041443 STA O,HACTIV,3 ; ACTIVE HEAD:= NEXT; 
1 1 01161 1 051441 SCURC: STA 2,CCUROUT,3 . CORCUT:= CURR.COROUTINE:: , 
12 ll 1 1 6 2 I 0 5 0 Q 1 7 STA 21COROUT • , 
13 i 
14 lH163 1 00IH15 TtXIT: JSR TESTU . TEST EXIT: , 
15 01164'151001 MOV 2,2,SKP • IF CNLY OLD FACJLITIES H I 

16 llll65 1 000411 Jl"•P PREPT . GOTC PREPARE TESTOUTPUT; I 

17 01166 1 021053 L D .A o,cuoEx,2 . , 
1 ('> 01167'10100iJ t-'OV o,o,SZR IF CUDEX.CUR<>O THEN 
lq {\ 1170 '007053 JSR tiiCUDEX,2 . CALL USEREXIT; , 
20 01171'030040 l U A 2,cuR . , 
21 Oll72'03tJ017 LDA 3,coROUT 
22 \Jl173'0210'52 LI) A O,MCOROUT,2 . IF COROUT:MCOROUT.CUR THE , 
23 1)1174 1 162'J05 SUB 3,0,SNR ; MCOROUT"CUR:= 01 
24 01175'041052 STA O,MCOROUT,2 i '·' l l 7 6 ' 0 3 4 0 1 7 PREPT: LDA 3,COROUT ; AC3:= COROUTi 

0117"1'031402 L. 0 A 2,CLATOP,3 . AC2:= CLATOP.AC3; , 
27 ll 1200 '02540l~ LDA 11CAClf-lAVE13 ; AC1:= CA1CSAVE.AC3; 
28 iJl201 1 060277 !NTDS ; 
29 l) 1202' 006577 JSR «tPGENTO GENERA TE TESTOUTPUT( 
30 I) 1 2 0 3 f 1 0 2 Q 0 7 1 RO+LHH+7 ; LOf\G,KIND 7,INHIBIT 4): 
31 (11204'060177 ENEX: I!'HE I\: ; f:NABLE; 
32 ll1205 1 003401 JMF l!l>CfXIT,3 . EXIT TO COROUT; I 

33 ; 
31~ 01206'03i~017 EXITC: LDA 3,COROUT ; EXITC? AC3:: CCROUT; 
35 01207 1 031402 Lu A 2,CLATOP,3 AC2:: CLATOP.AC3; 
36 1)1210 1 025404 LDA 1, CAC 1 SA vt:, 3 . ACl:= CAC1SAVE.AC3; , 
37 l)1211 1 000773 JMP ENE.X ; GOTC ENA BLE AND EXIT; 



t o •J 2 r:i c:i-1 o o 2 
01 
02 
03 
04 
05 
aa 01212•060111 
"""'01213'102400 
08 01?14'04t4tl6 
09 u1215'12b400 
10 01216 1 004662 
11 01217 1 025050 
le' 01~20•111000 
13 C1l221 1 00n557 
14 01222 1 00601)2 
15 01223 1 000767 
16 01224'000$10 
17 01225 1 0005(!0 
18 01226 1 011446 
19 
20 
21 
22 01227'024504 
23 01230 1 137000 
24 01231'141001 I 01232 1 155000 

C1233 1 031400 
27 01234 1 151005 
28 Ol235'000423 
29 01236 1 025002 
30 (!1237'125001.1 
31 012.40 1 000772 
32 Dl.?41 '025000 
33 0121J2 1 045400 
31~ 01243 1 041002 
35 f'l244'145000 
36 01245 1 004633 
37 01246 1 131001 
38 01247 1 131001 
39 01250 1 000401.1 
40 01251'035004 
41 01252 1 021417 
42 01253 1 000402 
43 01254 1 021005 
• 0 1 ? 5 5 I 0 3 1~ Q 4 Q 

01256 1 041433 
46 01257 1 000702 
47 
48 01260 1 004620 
49 01261 1 155001 
50 lll.262'000733 
51 01263 1 031446 
52 01264 1 0354~2 
53 01265 1 175005 
51~ 1Jl26o'000727 

CUROUTINE MONITOR: . , 
CE~fRAL ~AITI~G POINT FOR ALL COROUTINES . , 

C i<'l E VE : H! T E N 
SlJB 
SlA 

C~NtXT: SUB 
JSR 
LDA 
MOV 
JSR 
WATT 
JhP 
JMP 
JI• p 
ISZ . , 

o,o 
O,TRETURN,3 
l ,t 
TESTU 
1,CDEVICE,2 
0,2 
@PSCAN 

CWEVF. 
CINTER 
ANSWER 
TRFTURN, ·~ 

; MESSAGE FUUND IN EVE~T QUEUE: 

LDA 
ADD 
1-'0V 

CREt>3: t-10V 
LDA 
MOV 
JMP 
LDA 
MOV 
JMP 

EFOUND: LOA 
STA 
STA 
MOV 
JSR 
Ml)\/ 
jlilQ\J 
JMP 
LOA 
LOA 
Jl'iP 

CGSPC~ LOA 
CRPL:: LDA 

STA 
JMP 

TWGEN: JSR 
MOV 
,J~P 

U:A 
LC' A 
MUV 
Jf",p 

1,XANS-NER 
1,3 
2,0,SKP 
2,3 
2,NEXT,3 
2,?.,SNR 
TWGEN 
1,CLATOP,2 
1,1,SZR 
CREP3 
1,NEXT,2 
1,NEXTr3 
O,CLATOP,2 
2,1 
TESTU 
1,2,St<P 
1,2,SK.P 
CGSPC 
3,CAC1SAVE,2 
O,Zf IRST,3 
CRPC 
o,cspc,2 
3,CUR 
o,pc,3 
SCURC 

TESTU 
2,3,SKP 
CWNEXT 
2,TRETU~N,3 
3,MCOROUT,3 
3, 3, S!~H 
CWNEXT 

; Ct~TRAL ~AIT: ENABLE; 
: HUF:= O; 
~ESSAGE ~O.CUR:= o; 
wAIT NEXT EVENT: 

; AC1:= IF NEW FACIL!TIES THEN . , CDEVICE.CUR ELSE O; 
AC?:= 8UF; 

; SCAN DELAYGUEUECACO:MIN DELAY) 
; ~AIT EVE~T, INTERRUPT, OR TIME 
; +o: TIMECUT: GOTO CENTRAL w~ 
; +1: INTtRRUPT: GOTO COR. INTE~ 
; +2: ANSWER: GOTO ANSWER; 
; +3: ~ESSAGE: MfSS•NO:= MESS• 

AC3:= ANSWER HEAD; 
.: SAVE BUF; 

LOOK FOR COROUTINt WAITING 
; FOR MESSAGE BY MEANS OF 
; CWANSWERCBUF=O); 
; IF NOT FCU~O GOTO TEST WAITGE~ . , 

lf NOT THIS ONE THEN 
; lRY THE ~EXT FLSE COROUTINE FC 
; EVENT FOLNC: 

RE~OVE CCRCUT!NE fROM CHAIN; 
; CLATOP.CCRCUl:: SAVEO RUF; 
; RESTORE PC: (MUSILJ . , 
; Ir NEW FACILITtES 
; 

THEN SAVED PC:: CSPC.COROUT 
; 
; ELSE SAVEO PC:: ZFIRST.ZONE; . , 
. , 
; PC.CUR:: SAVED PC; 
; GOTO SET CLRRENT COROUTlNE; 
• , 
; TEST FOR wAITGENERAL CALL: 
; IF NEW FACILIT!ES NOT USED THE 
; GOTO WAIT FOR NEXT EVENT; 

; 
; IF NO SUCH THEN 

GOTO wAIT FOR NEXT EVENT; 



1' 00?9 C"'1002 
01 01267'02S404 
02 01270 1 132404 
03 01271 1 000724 
04 01272 1 111000 
05 01273 1 004614 
- 01274, 165005 
~ lJ 1275 I 000423 
OA 01276 1 051776 
0 q 0 1 2 7 7 ' 0 2 tq 1 6 
10 01300 1 0ll5777 
11 01301'115000 
12 01302 1 025004 
13 01303 1 045404 
14 (• 1304 '025005 
15 01.305 1 045LI05 
16 01306 1 025006 
17 01"307 1 045406 
18 C11310 1 025007 
19 01311 1 045407 
20 01312 1 025010 
21 01.313 1 045410 
22 \11314'025011 
23 01315 1 045411 
24 01316 1 024127 
- (• l ~ 1 7 ' 16 7 0 0 0 
~U1320'034040 ROPER: 
27 01321'031Ll52 
28 (11322'0451J52 
29 <11323'025451 
30 0132lJ'1021~QO 
31 Ci1325'006600 
32 01326 1 041004 
33 ()1327'0?1452 
3 /~ 0 1 3 3 0 , 0 4 1 0 0 2 
35 01331 1 051452 
3b Ol332 1 000627 
37 
38 01333'000044 XANS~ER: 
39 
LI 0 

LLlA 
su~~ 

,Jt- p 
t-10V 
J sr< 
MGV 
JMP 
STA 
LOA 
STA 
t-"OV 
LOA 
STA 
LDA 
STA 
LU A 
STA 
Lf""'A 
STA 
LD A 
STA 
LIJA 
STA 
L.DA 
A 0 D 
LOA 
LDA 
STA 
l_DA 
SUB 
.J SR 
STA 
I.DA 
ST /1 
STA 
JMP 

l,CAC1SAVl:,3 
1,2,szR 
CwNEXT 
0,2 
GETCMB 
3,1,SNR 
ROPER 
2,ANSWSEM,3 
1,.1613 
l,OPTYPE,3 
0,3 
1,SENDER,2 
1,SE.NDER,3 
1,RECEIVER,2 
1,RECEIVER,3 
1,~1Esso,2 

1,~ESS0,3 
1,MESSl,2 
1,t-1t:ss1,3 
1,MESS2 1 2 
1, r-AESS~, 3 
1,MESS3,? 
1 1 MESS3,3 
1 I • l 2 
3,1 
3,CUR 
2,t-'COROUT,3 
1 1 ~1COROUT, 3 
1,MSEM13 
o,o 
~PREMC 
O,CAClSAVE,2 
O,MCOROUT 1 3 
O,CLATOP,2 
2, 1.1coROUT, 3 
SCllRC 

HANS\AIER 

41 
42 
43 

INTEPRUPT DETECTFD: . r 

-01334 1 021452 ClNTF::P: LDA 
~01335 1 101005 MOV 
46 01336 1 000615 ANXTC: 
47 01337'1021.100 
l.18 Ol340 1 041LISO 
49 0131.!1'0?.4402 
50 01"342 1 000756 
51 
52 01343 1 001345'!0PA: 
53 013Lill'000010 
54 
55 
56 
57 

000012 BASEM: 
000013 BOPT: 
000014 P.NEXT: 

JMP 
s lJ El 
STA 
LDA 
,Jt-AP 

.+2 
1 tq2 

r~ESS3t1 

BASEM+l 
HOPl+l 

O,MCORUUT,3 
o,o,SNR 
MtXTC 
", 0 
O,CDEVICE,3 
t,IOPA 
ROPER 

; COROUTINE ~AITS FOR MESSAGE: 
If NOT THIS MESSAGE THE~ 

; GOTO ~AIT ~EXT EVENT; . , 
; DEL!VER ~ESSAGE; 

1 IF NO MESSCP AVAILABLE THEN 
; RETURN WIT~OUT OPERATION; 
; MESSOP.A~S~SEM:: BUF; 
• , 

; 

~ESSOP.OPTYPE:: MESSTYPE; 

; MESSOP.MESSAGE:= BUF.MESSAGE~ 
; . , . , . , 

; . , . , 
; 
; AC1:= MESSOP1 
; RETURN OPERATION: 
; COROUTINE:= MCOROUT.CUR; 

SAVE MESSOP; 
; ACl:= MESSAGE SEMAPHORE ADDREE . , 

REMOVE MCOROUT FRCM MSfM~ 
; SAVED AC1.COR:= REM. TIMEOUT; 
• , 
; CLATOP.CCR:: SAVED MFSSOP; 
; 
; GOTO SET CURRENT COROUTI~E; . , 
; REL OF HEAC OF ANSWER QUEUE 
• , 

; INTERRUPT: 
: IF NO WAITING COROUTINE 
; THEN GOTO ACTTVATE N~XTi 
; 
; CDEVICE.CUR:: 01 
; AC1:: ADDR QF INT~RRUPT OPERAl 
; GOTO RETURN 0PERATION1 
; 
; ADDR OF INTERRUPT OPFRATION 
: INTERRUPT OPERATION TYPE 
1 
; . , 



t 0 0 3 0 CM002 
01 . , 
02 At-;S~ER AR RI V E.1): 
03 . , 
04 
05 01345 1 021003 A !\:SWER: LDA O,SlZEr2 • ANSWER It\ EVENT QUEUE: , 
.Ol~t.10 1 02,~130 L.U A l' • 13 . , 

\) 1 3 4 7 1 1 2 2 IH) 5 SUH 1,0,SNR ; If BUF.SIZE=13 THE:N 
08 01350 1 000414 JMP CA.NSW GOTO CMESS ANSWEFI; oq ()1351 1 024762 LDA 1,X.ANSWER ; 
10 Ul352'137000 ADD 1I3 . AC3:: ANSWER HEAD; , 
11 01353 1 141001 MOV 2,0,SKP . SAVE BUF; , 
12 Ol354 1 155000 CREP4: MOV 2,3 . , 
13 01355 1 031400 LDA 2,NE.XT,3 ; LOOK FOR COROUTINE WA IT ING 
14 01356'151005 MUV 2,2,SNR . FOR BUF , 
15 () 135"1'0006.36 JMP OiNEXl ; IF NOT FCUt\D THE::N GOTO WAIT NE 
16 01360 1 025002 LOA 1 1 CLATUP,2 ; 
17 li 1361 1 1Ooll14 SUB# 0,1,szR ; IF NOT T~IS ONE ThEN 
18 01362 1 000772 .r~; p CREP4 . TRY THE t\EXT , 
19 01363'000656 J~1p EFOUND • ELSE FOUf\.D: GOTO FIRE UP COROl.J , 
20 01364'021005 CANSW: LDA O,RECEIVER,2 ; ANS~•ER TC COROUTINE MESSAGE: 
21 01365'100400 NEG o,o . , 
22 01366 1 0lU014 STA 0, B~,lf.XT, 2 . EUF.OP.NEXT:=-BUF.RECEIVER; , 
23 01367 1 00t>005 WAITANSlrllER 
24 01370'Q06407 JSR ØIPUNC RELEASE ~ESSAGE BUFFER' 
.Ol371 1 025376 LDA l 1Af'.iSwSF.M 1 2 • AC1:= ANSWER SFMAPHORE; , 

('1372'021000 LDA O,NEXT12 
27 01373 1 041376 STA 0 , A "l s ~·j s E 14 I 2 i BUF.OP.ANS~SEM:= RECEIVER; 
28 01374 1 006Ll02 JSR @PGE.NSIG ; SIGNAL At-.IS~ER SEM; 
29 01375'0007~1 ·~1 MP M 1XTC ACTIVATE CCROUTINEi 
30 
31 01376'000531 1 PGE~Sl~: GE.NSIG • REF GENSJG , 
32 01377'00l126 1 PU~C: UNCHAIN REF UNCHAit\ 
33 . , 



t 0031 cr-1002 
01 ; COROUTINE MONilOR 
02 . , 
03 ; TEST FACILJTIES 
04 
05 
Qia () l '~ 0 0 I 0 0 0 7 1 5 I p s c AN : 
~Ol401 1 000177 1 PGENTO: 
OA 01402 1 000175 1 PAC3SAVt: 
09 01403'000163'PSETEX: 
10 ; 

SCAND 
GEN TO 
AC3SAVE 
SETf.:.X 

11 ; FNTRY POINT CTEST: 
12 ; 
13 ; ENTRY: AC3=LlNK; 
14 ; EXli: Aco,1,2 UNCH, AC3=COROUTi 
15 ; 
16 01404 1 060277 TEST: 
17 01405 1 056775 
18 01tJ06 1 006'7'75 
19 01li07 1 006772 
20 Ol'H0 1 104011 
21 ouq1•000111 
22 01412 1 003401 
23 . , 

!NTDS 
STA 3,@PAC3SAVE 
JSR t.<PSETEX 
JSR i!IPGENTO 
1 !:30+8B7 +9 
INTEN 
,JMP «tCEX IT, 3 

24 ; FNTRY POINT CPRINT: • 27 
28 
29 i) 1t.j13' 060277 
30 01414 1 05b766 
31 01415 1 006766 
32 
33 
31~ 

35 
36 
37 
38 
39 
i.10 
41 
LI 2 

01416 1 00o7t-3 
ll1417'104012 
01420'0~0177 
Olt~21 '003401 

t.13 011.i22' 060277 
- 01423' 05h757 
iJ'fJ' 01424' 006757 
46 01425'037401 
47 011.126 1 054402 
1.18 Olll27 1 006752 
49 Ol430'000000 
50 01431 1 011401 
51 Olll32 1 060177 
s 2 o 1 1n 3 ' o o 3 4 o 1 
53 
54 

. , . r . , ENTRY: 
EXIT: 

AC2:REf, AC3=LINK; 
AC0,1 1 2 lJl\tDf.:.F,AC3=CUROUT; 

TESTPHH1T: INTDS 

; 

STA 3,~PAC3SAVE 
,JSR ~PSETEX 
,JSR «tPGE.NTO 
1B0+8lH+1v 
trHt:N 
JMP ~CEXIT,3 

; ENTRY POINT CTOUT: 

. , 
; 

ENTRY: 
EXIT: 

TESTOUT: 

TESTK: 

AC2:REF1 AC3=LINK; 
AC0,1,2 UNCH, AC3=COROUT1 

HHDS 
STA 3,@PAC3SAVE 
JSR "PSETEX 
LDA 3,~CEXJT,3 
STA 3,TESTK 
JSR @PGENT() 
0 
ISZ CEXIT,3 
INTF.~ 
.JMP @CF.XlT,3 

55 
56 
57 

0014:S4'LAST= 

; REF SCAt\D 
; REF Gf NTO 
; REF AC3SAVE 
; REF SETEX 

; TEST: DISABLE; 
• , 
; SET EXIT; 
; GENERATE TESTOUTPUT( 
. , . , 

. 
I 

• , 
i . , 
i . , 
; 

• ' . , 
; . 
I 

• I . , 
; 

; . , 

KihD 9, INHIBIT 8); 

GOTC CEXIT.COROUT; 

TESTPRlt\T: Dl SABLE; 

SET EXIT; 
GENERA TE TESlOUTPUTC 

LOhG,KIND 10,JNHIBIT 

GOTC CEXIT.COROUT; 

TE STOLT: DI SABLE; 

SET EXIT; 

TEST KI~O:= CALL KINO; 
GENFRATE TE.SlOUTPUTC 

TE.STKIN[)); 
SKIP CVER CALL KIND; 

GOTC CEXIT.COROUT; 

8); 



t 00~? CM002 
01 . CUROUl Ir--E !'ION I TOP , 
02 . , 
03 • , 
0 i~ f "1'TRY POihT 1ABLE: 
05 . , 
• 0i')367 

000367 .LDC CTOP•GOS ; 
000000 0 

08 000334 .LrC CDELAY-GOS 
09 ('1'33~• 000246 1 CDEL ; 
10 000335 .L.rC i«AITSEM•GOS ; 
11 00335 000342 1 S1·JA IT 
12 000336 .LOC ~liA!l'CH·GOS . , 
13 00336 000353 1 Cr!WAIT . , 
14 000337 .LOC C \11 A NSvJER•GOS 
15 00337 000277' CwA ; 
16 000340 .LOC CTEST-GOS 
17 00340 001404 1 f EST . , 
18 0 0 0 3'-0 "LOC CPRINT"GOS . , 
19 00341 i) Q 1 l.J 1.3 I TESTPR!r'iT ; 
20 0003'~2 .LnC CTOUT ... GOS . , 
21 003~2 001422' TES TOUT ; 
22 000343 .LOC SIG"JAL"GOS 
23 00343 000127' SI GSEt" ; 
24 0 0 0 3 /~ 4 .LOC SIGCH ... GOS • I 

~ d0344 000141 1 SIGNCH ; 
000345 .LOC CPASS ... GOS . , 

27 QIJ:345 000.332 1 PASS . , 
28 000364 • LnC C SEtlOMESSAGE::-GOS . , 
2q 00364 000007 1 CStv!ESS ; 
30 OOU365 .LOC SIGGEN"GOS ; 
31 00365 000366 1 SIGNGf:.N 
32 000366 • LOC f'' AI TGEf-j•GL1S . , 
33 OU~66 0QQ1rn Q I GENviAIT • , 
31~ 

35 
36 
37 .END 

0033 CM002 

ACOSA 000174' ll /09 11/14 11/17 
AC3SA 000175' 8/08 10/10 10127 11/10 11/18 1 i.1/09 15/08 16/11 

16/26 16/42 17/07 17115 31/08 
ACTCC 000105' 9/35 16/1"1 .c,· 000106' 9/26 9/36 21/44 lJ~ 00071.U I 22/26 22/31 
ANS~·JE 001345' 28/17 30/05 
ANSi·1S 177776 6/14 8/19 29/08 30/25 30127 
ANXTC 001336' 29/46 :50/29 
BAS EM 000012 29/55 29/56 
BtJE X T 000011~ 29/57 .30/22 
BOPT I) 00013 29/56 29/57 
BYP1 000240' 13/23 
8YP5 000123' 9/44 9/49 
CANS"; 001364' 30/08 30/20 
CAUFF 000051.J 6/27 8/43 P,/llb 26/14 26/18 
CCSJ\V 000·521 1 15/21 15/25 
Cl>E L 0002ll6 1 lll/08 32/09 
Cl>fVl 000050 6/23 6/24 28/11 29/48 
CDEXP 001020' 23/15 24/02 
CGSPC 00125LJ' 28/39 28/43 
CHCP 000553' 19/16 19/28 
CHOUT 000625' 20/34 20/43 
~AJ 000353' 16/41 32/13 

AC 000323' 15119 15/?4 15/27 
C It- TE 001334' 28/16 29/l.l 14 
COM SI 000070' '1114 10/15 10/31 
CREPO {)0063/4 I 20/50 20/55 20/58 
CREPt 000657 1 21/13 21/18 
CREP2 00073 1-l' 22/21~ 22/30 



CREP'S 0011 35' 26/42 26/IJ7 
CREP6 0001.q5• 1713'7 17/44 
CREP7 000141.15' 18/04 18/07 
CREPP 000536 1 lQ/14 19/19 
CREP9 0!)057·:.l' 20/18 2.0/?b 20/29 
CRP3 001004 1 23107 23/18 24/08 24/39 

*~ 
00103/J' 2Ll/15 2Ll/31 
001255 1 28/42 28/1~4 

CSfr.;r; 006:164 6/08 32/28 
CSMES 000007' 8/07 32/29 
CSPC 000005 6/21 15/26 28/43 
CTEX 000203' 12/20 12/36 
CTOP 006367 6/11 12/17 12/35 32/0b 
CTPr<E 000206 1 12/19 12/24 
CUDEX 000053 6/26 6/27 27/17 27/19 
CUPD 000777' 22/l.7 23/02 
CWA 000277' 15/07 32/15 
CWAIT 00022:'' 13111 16/30 16/46 
CWEVf 001212' 14/32 27108 28/06 28/15 
CWNE.X ()01215' 28/09 28/50 28/54 29/03 30/15 
DECl-<S () 01027 I 2311.2 24/10 
EFO ur- 001241' 28/32 30/19 
ENDSC '>01065' 23/09 24/411 
ENEX 00120:4• 27/31 27/37 
EX4 01)0155' 10/38 

-V~ 000756 1 22137 ?2/42 
TC 001206 1 141/31 2713/J 



0 () 3 il c \1Q 0 2 

EXNCC 001053' 21J/23 24/30 
FIRST 000000' 7/17 7/?0 
FM I HD i) l)Q 731 I 22/21 24/42 
GEt-.S I 000531' 17/11 19/09 30/31 wro (};)0177' 8110 10/12 10/29 12/16 14/ 11 15/10 16/13 16/2t 

16/44 17/09 17/16 31/07 
G E f\ 11 A 000400 1 17/24 32/33 
GETCM 001107' 8/55 26/10 29/05 
INSC () Q 0 /J 4 2 I 17/'5ll 18/01 
IOPA 001343' 29/49 29/52 
LAST 0011n4• 7120 31/55 
~CCRO 000052 6/25 6/26 17/57 27/22 27/24 28/52 29/27 2'112t 

29/33 29/35 29/44 
MSEi•l 000051 6/24 6125 1.7/56 29/29 
~E:. X TC 001153' 15/33 22/52 22/58 27/05 29/46 
NOBK 001122' 26/16 26/21 
f\O!V!OP 000060 1 8/18 8/48 
t\OREX 0 I) 06 70' 20/36 20/41 21/22 
~OTOF': 000705' 21/30 21/35 
t\XTCC 000003 6/18 18/58 21.1/53 
NXTL)P 000001 6/16 6/17 17/32 18/49 19/30 J.9/33 19/35 
CPFOU 000510 1 17/i.IO 18/lll 
CPM/IS 177776 6/20 17/30 19/17 

··~~ 
177777 6/13 6/1ll 8/21 17/38 19/10 29/10 

- ;, () '.) 1 l.102 I 31 I Ot'\ 31/17 31/30 31/44 
PACTC iJ i) 0 7 14 I 19/25 21 /4i.I 24/05 24/27 
PA~S 000332 1 16/10 32/27 
PCOUT 000624' 20/38 20/ll2 
PEXIT 000274 1 9/27 10/10 10/43 14/14 14/31 16/33 17/12 
PGENS 001370 1 30/28 30/31 
PGE~JT {) 0 11.rn 1 I ?7/29 31/07 31/19 31F32 31/4H 
PGETC 000066 1 8/16 8/55 
PNEXT 000330 1 13/28 lll/29 15/31 15/33 1e1t6 18/30 18/34 
PREMC 001125 1 24/18 cc12s 29/31 
FREPT 001176' .27/16 27125 
PSC A<'~ 001lH10' 28/13 31/06 
PSE'IE () 01403 I ..$1I09 31/18 31/31 31/45 
FTEST 000276 1 14/33 15/20 
FTEXI Q 00.331 I 15/34 16/51 18/39 
FTOOP 001076 1 ?li/25 21.J/52 
FUNC 001377' 30/24 30/32 
PU~·lCI-'. 000067 1 Bl ll 2 8/56 

·~c 
000275' 14/32 16/16 
001)341' 16/15 16/17 

RClJR 000703 1 21/33 21/36 
~EMC 000565 1 19/21 20/11 26/25 
Rf:Mt X 000667 1 20/L.19 21/10 21/16 21/21 
REMRE 000671 1 20120 21/2.3 
REPl () 00234 I 13/19 13/22 
Rf P3 000117 1 Q/45 9/48 
REP L+ 000151' 10/34 10137 
REPS 000120 1 9/42 9/4b 
RET 000173' 9/16 9/51 11/08 11/15 11/16 13/11 13/16 
RETTC 000504 1 17/48 18/36 
ROPEI~ 001320' 29107 29/26 29/50 
R f<E T 000707' 20/11 21/34 21/38 
SAC1 001070 1 22/11 22/38 22/50 24/45 
SAC2 00106"1' 22/12 22/39 22/44 2t.l/44 26/12 26/21 26/37 26/5~ 
SAVU 000·110 1 20/12 20132 21/39 



0035 CM002 

SAVl 000711 1 20/13 20/46 21/07 21/40 
SAV2 OLl052o' 17/33 17/41 18/47 18/56 19/11 19/23 19/29 
SAV3 OOOS27' 17/34 17/SS 18/01 18/21 18/46 18/57 19/09 19/2t 

19/37 .CO 0Ll0712' 20130 20/39 20/43 21/22 21/IJl 
SE 0001 76' 9/14 9/16 9/23 10/17 10/32 10/33 10/40 1014' 

lt/19 13/13 13/14 13/17 13/18 13/25 13/27 16/31 
16/32 16/49 

SCAN[; 000715 1 22/09 31/06 
SCAi\iE 000747' 22/20 22/35 
se Ai·~R 000'152' 22/36 ?2/49 22/57 
SCURC 001161 1 27I1.1 28/46 29/36 
SE:.LE M 001073 1 24/04 24/07 24/10 24/36 24/48 
SE:. Tf X 000163 1 8/09 10/11 10/28 11/08 11.1I10 15/09 16/12 16/21 

16/43 17114 31/09 
SET TO 000476 1 l.8/24 lf\/29 
SIGGE 006365 6/09 32/30 
SIG ~l C 000141' 1.012f. .$2/25 
SIG 1 ~G 000366' 17/06 32/31 
SIGSE 000127' 10/QO :s212.3 
SPREv 001075 1 24/17 24/28 24/50 
SRET 001071' 22/10 22/41 21.1/ 46 26/11 26/22 26/36 26/54 
SSEM 001074 1 24/11 ?4/30 24/34 24/49 .IF 001072' ?3/02 24/06 24/19 24/29 24/47 

IT 000342 1 16/25 32/11 
TACO ooooos 3/13 3/14 
TACl 000006 3/ 1 LI 3/15 
lAC2 000007 3/15 3/16 12/28 
TAC~ 000010 3/16 3/17 12/34 
TEST () \) 14 04' 31/16 32/17 
lESTK 001430' 31/47 11/49 
TES TO 001422 1 31143 32/21 
TESlP 001413' 31/29 ·~2/19 

TESTU 001100' 14/33 25/16 27 /11~ 28/10 28/36 28/Li8 
TE){lT 0l)1163. 15/34 21114 
TEXl--'E: 00050$ 1 18/37 18/52 
TIDE~' 000002 3/10 3/11 
TI~tl' 000002 6/17 6/lb 18/22 18/31 20/47 21/08 24/35 
TK!NG 000000 3/08 3/09 12/31 
TOCPA 000524 1 1e13b 18/54 24/52 
TOPTl 000011 3/17 3/18 
10PT2 000012 3/ltl 3/19 .T3 000013 -;; 19 3/20 

T4 000014 3/20 3/21 
TOPTS 000015 3/21 3122 
TOPT6 000016 3/22 
TPROC 000001 3/09 3/10 
TRE T 000223 1 12/16 12/20 12/22 12/30 12/38 
T TIM 1 00000 1~ 3/12 3/13 
T TI 1'1 t 00000:5 3/11 3/12 
TTOUT 00Q1.125 I 17/36 17/45 
TWGE.i' 001260' cB12s 28/48 
Ut~Ct1A 001126 1 8/56 26/3':l 30/32 
UNCUR 000610 1 20122 20/30 
UNCi<E 001145' 26/45 26/50 
lJPDSE 001055 1 24/21 24/32 
IJPOST 000645 1 20/52 21/03 
kAITG 006366 6/10 32/32 
XAC3S 000376 1 17/15 17/25 
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XAC TI () 00126' 9/35 Ci/52 
XAf\S;,, 00l~S33' 28/22 29/38 30/09 
XKUF 001152' 26/39 26/56 
X DE LA 000713' (;? 1111 21/42 22/22 23/05 

1~~ 
000377' 17/16 17/?7 
000530 1 18/02 18/58 19/12 20/15 

TC 001077 1 2'U13 24/53 
X SE Tf 000375' 17/08 17/14 17/26 
.M12 001124 1 26/19 26/24 

I 

I 

I 
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