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1.0 

2.0 

001 

GENERAL PROGRAM INFORMATION 

1.1 

1.2 

eee SLAY BOS BE SN hel 
ie S PRO is — TO_RUN ON ANY POP-11 WITH 4K 

MEMORY AND A KM11 LINE FREQUENCY CLOCK. 

OPPERATING INSTRUCTIONS 

2.1 

2.2 

2.3 

LOADING 
PROCEDURE FOR NORMAL BINARY res SHOULD BE FOLLOWED 
A ABSOLUTE LOROER PROGRAM MUST IN 
B Pa BINARY TAPE IN THE PAPER TAPE READER 
C LORD ADDRESS 17500 
0 DEPRESS START (TAPE SHOULD READ IN) 

STARTING 
PROGRAM STARTING ADDRESS IS 000200 

000200 A LORD ROORE SS 
B SELECT SWITCH REGISTER OPTIONS (SEE SECTION 2.3) 
C DEPRESS START (PROGRAM SHOULD START RUNNING) 

SWITCH REGISTER OPTIONS 
HERE IS A LIST OF CONSOLE SWITCHES AND THEIR EFFECT ON 
THE PROGRAM... 



3.0 

5.0 

2.4 

EOL 
SHITCH ACTION IF SET 

1S HALT 
14 LOOP _ON Coe a LY EXECUTING TEST 
13 INHIBIT ERROR PRINT 
le (UNL i» 
ll IhsislT ITERATIONS 
10 BELL ON EF°OR 
9 LOOP ON EF OR 
g LOOP ON TEST SPECIFIED IN SWR<7:0> 
0 8 OF TEST TO LOOP ON (ONLY WHEN SWRB = 1) 

EXECUTION TIMES 
EXECUTION TIME FOR THIS PROGRAM IS DEPENDENT ON THE 
MODEL OF POP-11 JT IS “FING RUN ON. FOR A POP-11/40 
ABOUT S SECONDS IS NECESSHRY TO DO 1 PRSS OF THE PROGRAM 
WITHOUT ITERATTONS. 

ERROR INFORMATION 

3.1 

3.2 

3.3 

STANDARD ERROR REPORTING PROCEDURES 
ERROR PRINTOUTS EON IST OF FROM 4 TO 8 COLUMNS OF DATA 
DATA HEADER oe PL 31BLY A SHORT ERROR MESSAGE DESCRISING 

GL OCK FAILED TO INTERRUPT oo 

O0eebe 000344 Bo0764 000007 608300 

THE FIRST 4 COLUES OF THE MESSAGE ALWAYS SHOW THE 
OF THE PC =P THE TEST NUMBER. MORE COLUMNS 

OP BETA ARE ODED WERE HEY MIGHT BE RELAVENT TO A PARTICULAR 

UNEXPECTED TRAP ERROR REPORTING 
AN UNEXPECTED TRAP TQ ADORESS 4 CAUSES THE FOLLOWING 
MESSAGE TO BE PRI OUT... 

TRAPPED TO LOC 4 FROM LOCATION “XXXXOO” 
PROGRAM RESTARTING 

IN THE ACTUAL ME THE ee oe eee on Te Pe 
PUSHED ONTO TEN STACK WHEN THE UNEXPECTED TRAP 

. THE PROGRAM an nes. RESTART ITSELF 
DESPI GUITCH REG! RECISTER SETT 

POWER FAIL 
if A SONTED FAIL CONDITION IS DETECTED THE FOLLOWING MESSAGE 

POWER 

AFTER PRINTING OUT THE MESSAGE THE PROGRAM TRYS TO 
RESTART ITSELF. 

DEVICE INFORMATION 

§.1 GENERAL INFORMATION 

SEQ 0002 



FOl 
THE LINE CLOCK INTERRUPT VECTOR AOORESS IS 100 
THE LINE CLOCK PRIORITY LEVEL IS BRO 

S.2 REGISTERS 

LINE CLOCK STATUS REGISTER (LKS) 777S46 

7.0 FLOW CHARTS 

SEQ 0003 



LINE CLOCK PROGRAM FLOW CHART 

FLOW CHART 

LINE CLOCK PROGRAM FLOM CHART 

SHHHHHHHHHHHHBHHE 

GOl 
DECFLO VER 00.07 13-JUN-75 11:21 PAGE A SEQ 0004 



HOl 
LINE CLOCK PROGRAM FLOW CHART DECFLO VER 00.07 13-JUN-75 11:21 PAGE B SEQ 0005 

TE SST, 
PAGE 01 TEST THAT THE LKS CAN BE ACCESSED WITHOUT A BUS ERROR 

PAGE Oe TEST THAT RESET CLEARS THE LINE CLOCK INTERRUPT ENABLE BIT 

PAGE 03 TEST THAT INIT SETS CLOCK FLAG BIT 

PAGE OY TEST THAT CLOCK FLAG WILL SET BY ITSELF WITHIN A CERTAIN PERIOD OF TIME 

PAGE OS TEST THAT INTERRUPT ENABLE BIT MAY BE SET 

PAGE 06 TEST THAT INTERRUPT ENABLE BIT MAY BE CLEARED 

PAGE 07 TEST THAT CLOCK INTERRUPTS USING THE CORRECT VECTOR 

PAGE 08 TEST THAT CLOCK WILL INTERRUPT WITH PS AT LEVEL S 

PAGE 09 TEST THAT CLOCK WILL NOT INTERRUPT WITH PROCESSOR AT PRIORITY 4 

PAGE 10 TEST THAT RESET SETS THE CLOCK FLAG 

PAGE 11 TEST CLOCK REPEATABILITY OVER 2 EQUAL TIME PERIODS 

PAGE le LKS DUAL ADDRESSING TESTS T0014-T0021 

PAGE 13 LKS REGISTER HIGH BYTE TEST 

PAGE 14 CLOCK FLAG BIT TEST 

PAGE 15 INTERRUPT TEST 

PAGE 16 *NO SACK™ TIMEOUT TEST 

PAGE 17 RESET TEST 

PAGE 18 MAKE SURE THAT THE CLOCK FLAG BIT SETS OK 

PAGE 19 MULTIPLE INTERRUPT TEST 

PAGE 20 NO INTERRUPT AT PRIO LEVEL 7 TEST 

PAGE 21 CC PUSH TEST 

PAGE ee PC PUSH TEST 



Idl 
LINE CLOCK PROGRAM FLOW CHART DECFLO VER 00.07 13-JUN-75 11:21 PAGE 01 SEQ 0006 
TEST THAT THE LKS CAN BE ACCESSED WITHOUT A BUS ERROR 

SHHHHHHHHHHHE 
#70001 # 
laialail lalaiaaile 

sueneececesreueneeeees 
SINITIAL IE AZE 8 LOK AND ‘ 

ERROR ¢ 

aTRY TO THE LKS #TRAPQY # TRAPPED TRYING TOs i 
# RERISTER t= - = )& MODIFY THE LKS i I 
# % it REGISTER % I 

SHHHHHHHHHHE I i 

:
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—
_
 

w
 



JO1 
LINE CLOCK PROGRAM FLOW CHART 
TEST THAT RESET CLEARS THE LINE CLOCK INTERRUPT ENABLE BIT 

SHHHHHHHHHHE 
#T0002(01) # 
SHHHHHHHHHHHE 

I 
JHE 

%# SETUP FATAL VECTOR # 

/ 1S INT: 

N 

DECFLO VER 00.07 13-JUN-75 11:21 PAGE Oe 

ERROR 
{HHHHHHHEHHHHHHHHHHHHE 
# INT ENABLE NOT 

# 

\NO % 
/eeE BIT CLEAR ? \-------># CLEARED BY RESET ‘ 

# SHH 
I 

SEQ 0007 



a PROGRAM FLOW CHART 
INIT SETS CLOCK FLAG BIT 

KOL 

JHHHMHHHEE 
#T0003(02) # 
JHE 

DECFLO VER 00.07 13-JUN-75 11:21 PAGE 03 

AROORESS 
Sevasnaasenanennenest 

JHB 
it DO A “RESET” it 
* INSTRUCTION ‘ 

JHE 
I ERROR 

--------------- JHE 
/ O10 “RESET” SET \NO CLOCK FLAG NOT SET BY# 

7 CLOCK FLAG BIT ? \------- oy INIT ¥ 
/ \ # r 

- JHE 
I YES I 

JHHGHHHEHHHE 
#TOOL4(04) # 
BEE RE EERE 

SEQ 0008 



LO 
LINE CLOCK PROGRAM FLOW CHART DECFLO VER 00.07 13-JUN-75 11:21 PAGE 04 SEQ 0009 
TEST THAT CLOCK FLAG WILL SET BY ITSELF WITHIN A CERTAIN PERIOO OF TIME 

#TOOO4(03) # 
SHHHHHHHHHHEE 

I 
{HHHHHBHHHHHHHHHHHHBHHHE 
# # 
: SETUP FATAL VECTOR 

SHHHHHHHHHHHHHHHHHBHHHE 
I 

 debatet-t-4-4ah-}-d-hah-dad-d-Srtab-lob-d-dolobe 
BE WAIT FOR CLOCK FLAG Hf 

Ht 

I ERROR 

4 DIO CLOCK FLAG \NO # CLOCK FLAG O10 NOT. 8 
4 TY IN TIME ? 3 \----- --)# 



MOl 
LINE CLOCK PROGRAM FLOW CHART DECFLO VER 00.07 13-JUN-75 11:21 PAGE 0S SEQ 0010 
TEST THAT INTERRUPT ENABLE BIT MAY BE SET 

SHEE HEHHE HEE 
#TOOOS(04) # 
leisaiak lalbeaiae 

TH JSHHHEHHHHHHHHHHBHHE 
# SETUP _PS LEVEL7 AND # 
* FATAL VECTOR : 

{HHH 
I 

JHE 
## WAIT FOR THE CLOCK Ht 
ode FLAG TO SET Ht 
de iH 
{AHHH 

I 
{HHH HHH 
# CLEAR, THEN TRY 10 & 
® SET tHe INTERRUPT # 
% ENASLE BIT % 
JHE 

I ERROR 
-  Seb-dedphehebiud-dob-lad-fehetot-tated-dahed 

/_ DID INTERRUPT \NO #OID NOT SET INTERRUPT# 
J ENABLE BIT SET ? \“ ecoren * ENABLE BIT : 

JHE 
{ves I 

 S-ddobdded-beledaies 
#T0006(06) # 
EEE THE TEE He a at 



LINE CLOCK PROGRAM FLOW CHART 
TEST THAT INTERRUPT ENABLE BIT MAY BE CLEARED 

# 

# 
# 

NOL 

SEE HE 3 EEE HE EEE 
#T0006(0S) # 
SHHHHHHHHHHE 

i THEE 
LEVEL 7 AND # 

DECFLO VER 00.07 13-JUN-75 11:21 PAGE 06 

TUP PS 
FATAL VECTOR i 

{HHNHNHHHHHEHHHEHHHHHHHHE 
I 

SERINE HE SEIHILE dE 38303130 3 SEE 2 3 

Ht 
Ht 
Ht 

tt WAIT FOR THE CLOCK HH 
FLAS TO SET it 

4 
SHEE 2 edt 

Pree errr 
#TRY TO nee THEN CLEARS 
% THE INT ENABLE BIT # 

/ 

it 
KLLRK HEH 

IS_INTERRUPT —\NO 
/JENLE BIT CLEAR ? \------- 

I YES 
I< 

ERROR 
JHE 
#INTERRUPT ENABLE BIT # 

* WILL NOT CLEAR * 

silaaaieilaeiik neieileaeieiae 

363640 EEE EE 
#70007(07) % 
JHHEHHHHEHHE 

SEQ 0011 



a aes a 

BOe 
LINE CLOCK PROGRAM FLOM CHART 
TEST THAT CLOCK INTERRUPTS USING THE CORRECT VECTOR 

SHHHHHHHHEHE 
#70007(06) & 
sineeet ileal 

SHH 
#SETUP PS .EvEL 4 AND % 

: : 
{HHH 

SHIH 
# ENABLE INTERRUPTS # 
* THEN WAIT FOR ONE * 

DECFLO VER 00.07 13-JUN-75 11:21 

JHE 
I ERROR 

JHHIHHHHHHHHHHHHHHHHHE 
1S THE CLOCK FLAG\NO INTERRUPT NOT CAUSED # 

/ SET ! \socern-) # BY CLOCK i 
/ \ , i 

sieleeaelllaeielellieaalaeiel 

fn 
JHHNHHHNHHHHE 
#T0010(08) # 
SHHHINHHHHHHHE 

PAGE 07 SEQ 0012 



COe 

JHHHNHHHHMHHE 
#70010(07) # 
JHHEIHHHHHHHE 

LINE CLOCK PROGRAM FLOW CHART 
TEST THAT CLOCK WILL INTERRUPT WITH PS AT LEVEL S 

{HHH 
# SETUP SP ae CLOCK # 
# VECT 
# # 

# 

HHH eG 

&# MAKE PS LEVEL=S, # 
ECLEAR CLOCK FLAG BIT ' 

suns 
I 

JHHIHINHIEHHIHHHIHHEHHEHHE 
## WAIT FOR GLoCK FLAG ## 
4 TO Ht 
Ht #4 

I 
JHHAMHBHHE 

# SET CLOCK INTERRUPT # 
‘ ENABLE BIT ‘ 

siineeheieiiaeeilaeaheiilaee 

js THE CLOEK F' LAG\NO 

j YES 

DECFLO VER 00.07 13-JUN-75 11:21 PAGE 08 

ERROR 
ssdad-ol-d-dolat-Mab-dedat-d-d-laiet-$-latade 
# CLOCK FLAG BIT WAS # 

wocen >t CLEARED BY AN % 
# INTERRUPT # 
silaaailaeieinleiiiaeieilalaell 

SHHHHHHHHHHHE 
#70011(09) # 
#HHHHHHINHHHHE 

SEQ 0013 



LINE Co OCK PROGRAM FLOM CHART 
TEST THAT CLOCK WILL NOT INTERRUPT WITH PROCESSOR AT PRIORITY 4 

DOe 

HHHHHHHHHHHE 
#70011(08) # 

: SETUP FATAL TRAP : 

# # 
nelaelaelaelaialek inilaelealeeleel 

scdabet-i-}-tal-}-4-4a}-Sed-d-tolah-feb-d-tedel 
# WAIT FOR CLOCK FLAG # 

 Anhedodehslab-laledalah-lole-d-lad-fel-laladed 
# MAKE SURE THAT THE # 
*# CLOCK FLAG IS STILL # 
t SET % 
ee 

a “DID WE GET aN \YES 

/ 
/ INTERRUPT 7 \orooonn) 

f (enemas 
JRE EEHE EEE 
*#TOOL2(10) & 
JAHHHHHHEHE 

OECFLO VER 00.07 13-JUN-75 11:21 

ERROR 
3HHHHIHHHHHHHHHHHHHHHHE 
% CLOCK INTERRUPTED # 

>#WITHOUT A HIGH ENOUGH# 
PRIORITY a 

tevenensiesnnannaneat 

PAGE 09 SEQ 0014 



E02 
DECFLO VER 00.07 13-JUN-75 11:21 PAGE 10 SEQ 0015 

{HHHHHHHNHBHE 
#T0012(09) & 

I 

# # 
: SETUP FATAL VECTOR : 

I 
JHHHIHHIRHHEHHNHINNHINHHHHHE 
#CLEAR CLOCK FLAG THEN® 
‘ WAIT FOR IT TO SET ‘ 

silalaaielleleeetibeleeeeliiaea 

JHHIHIHINHINHHHHHHHSHBHINHE 
it DO A “RESET” # 
‘ INSTRUCTION ‘ 

SHHHHHHHE 
I ERROR 

JHHHHHININHHINHHHHHHHHE 
41S THE fi FLAG\NO # “RESET@ DID NOT SET # 

/ ’ \w-n----)% =THE CLOCK FLAG # 
/ \ # % 

JHHHINHHHHIHHHHHHHHE 
i YES I 

« 
SHHHHHHHHHHE 
#TOO13(11) # 
{HHHHHHHHHHHE 



am a 

FOe 
LINE CLOCK PROGRAM FLOM CHART DECFLO VER 00.07 13-JUN-75 11:21 PAGE 11 SEQ 0016 
TEST CLOCK REPEATABILITY OVER 2 EQUAL TIME PERIOOS 

{HHHMHHHHHHHE 
#T0013(10) # 
SHHHHHHHHHHHE 

I 
JHHHHHNHHINHHMHINHHHHINHIHE 
# T # i eoleem Fie | 
i LOCATI # 
{HHHHHHHHINHHHINHIRHHHINHE 

I 

HGET IN WITH Tes 
sabcx # # 

# i 

I 
{HHHHHHHHHHHHHHHHHHHHE 
SCOUNT THE & OCK 

SHHHHMHHHHHHINHHIHHE 
#GET IN SYNC WITH THE # 
# CLOCK it 
# # 

tore CLOCK 
ute A PERIOO # 

OF TIME % 

" I 
HHH INHEHHIRHHHHHE 

(PRE THE 2 COUNTS \NO RPULSE COUNTS ARE NOT # 
EQUAL ? \wr ono) F EQUAL 

/ \ i : 
{HHH HEHE 

I YES I 
I< 

SHHHHHHHHHHHE 
#TOOL4(12) # 
{HHH 



_ aes oz 

GOe 
LINE CLOCK PROGRAM FLOW CHART DECFLO VER 00.07 13-JUN-75 11:21 PAGE Ie SEQ 0017 
LKS DUAL AODRESSING TESTS TOO14-TO0e! 

SHHHHHHHHHHHE 
#TOOL4(11) & 
SHHHHHHHHHHHE 

T 

I 

REG, THEN # 
: my TO we ro ] 

ERROR 
{HHH HHH 

/ 1S BIT , Me \YES #LKS REG RESPONDED TO # 
/ LKS \-------)% ANOTHER ADDRESS +# 

\ # % 
JHHRHHHINHINHINNHIHHBHHHE 

I NO I 
I< 

JHHHHHHHHHHHE 
#TO022(13) # 
{HHHHHHHHHHHE 



LINE CLOCK PROGRAM FLOM CHART 
LKS REGISTER HIGH BYTE TEST 

HO2 
DECFLO VER 00.07 13-JUN-75 11:21 PAGE 13 

SHHHHHHHHHHHE 
#T0022(1?) & 

I 
 ddet-d-F-d-deh--1-4ad--4-d-dptad-beb-tabed 
#INIT # eI I TALIZE STACK ANS : 

° % 
shill eeeieiiciele 

THE LKS 
tt REGISTER ‘ 

I ERROR 
JHE 

4 WAS BIT & t i 
/ AFFECTED \ooenene »#SHOULD HAVE SET BIT 6% 

/ \ x # 
SHH 

i ve5 I 

JEHHHHHHHHHHE 
#T0023(14) # 
SHHHHEHENHHHEE 

SEQ 0018 



LINE CLOCK PROGRAM FLOW 
CLOCK FLAG BIT TEST 

CHART 
Ide 

{HHHHHHBHHE 
#T0023(13) # 

I 
faelleelaeelaeleheahiaeiiaeiie 

4 SETUP FATAL VECTOR : 

{HHH 
I 

 d-dah-bb-tal-Feb-d-brtat-ted-d-dabetet-betel 
#CLEAR CLOCK FLAG THEN 
# WAIT FOR IT TO SET # 
it AGAIN # 

OECFLO VER 00.07 13-JUN-75 11:21 PAGE 14 

siaaallaaaiina-iiaeeinleeeit 

JHE 
# MOVE Al INTO THE # 
: CLOCK FLAG BIT : 

JHE 
I ERROR 

-  sdad-Sab-BDolad-dad-d-dabohed-faketed-dedaie 
/ OID THE CLOCK \NO % CLOCK FLAG BIT WAS # 

/FLAG BIT STAY SET ?\------- Y#CLEARED BY TRYING TO # 
/ \ *# MOVEAILTOIT # 

JHE 
i MES I 

SHHHHHHHHHHHE 
#TOOCY(1S) & 
{HEHE HEHEHE 

SEQ 0019 



LINE CLOCK PROGRAM FLOW CHART 
INTERRUPT TEST 

JOe 
DECFLO VER 00.07 13-JUN-75 11:21 PAGE 15 

SHHHBHHHHHHE 
#T0024(14) & 
cnesnestanet 

na traur tienen 

: HEN ibiosy | ; 
eeeeneeeenEn erento 

JHE 
% # 
# 00 A "RESET™ % 
i # 

I ERROR 
JHHHINHHHHHNHHHHHHHE 

/ DID RE CLEAR \NO # RESET DIO NOT % 
4 FLAG INT \-------)% INITIALIZE LKS it 

4 ? \ z PROPERLY # 
JHE 

{ ve I 

{HHHHHHHHHHHE 
#T002S(16) # 
SHHHHHHHHHHHE 

SEQ 0020 



LINE CLOCK PROGRAM FLOW CHART 
“NO SACK” TIMEOUT TEST 

ERROR 
dads d-del-I-Jeled-d-laindeled-3--tolaiabe 

CONTINUED ON FROM # 

I 
SHHIHHBHHHHHHE 
#T0026(17) # 
{HHNHHHHHHHHE 

g CONT 
HWAIT MEANS “NO SACK" #(-------/ 

HAS OCCURRED % 

KO0e 
DECFLO VER 00.07 13-JUN-75 11:21 PAGE 16 

$4HHHHHHHHHE 
#T002S(15) # 
silat Seal 

34433 HHH 
RSETUP CLOCK INTERRUPTS 
# VECTOR AND FATAL # 
# VECTOR t 

I 
34} HHHHU HHH 
# WAIT FOR THE CLOCK # 
# FLAG TO SET # 

siinlaielllaeeit eeiiaaeiia 

 Bab-babsbababed-teb-S-f-de-feb-Sef-tad-d-dodel 
4 DO AWAIT \NINTRPT #TEST LKS REGISTER FOT# 

INSTRUCTION = \-------)% = CORRECT VAL t 
\ # 

I 
{HEHEHE 
#T0026(17) # 
{HEHEHE 

SEQ Oe! 



LINE CLOCK PROGRAM FLOW CHART 
RESET TEST 

LOe 

{HHEHHHHHHHE 
#TO0CH(16) # 
leila ilahlaila 

ZHEHHBHHHHHHHHHAHHHHHHE 
% SETUP FATAL VECTOR # 
#INTERRUPT OR AND # 
% PS lever” é 

I 

i INIT SO, SET : 
HINTERRUPT NTERRUPT ENABLE BIT ' 

lelaalaaleaiaalel tae we 

er ORs {HHNHHBHHHMHHHNHHHE 

s CLOCK FL TO ore : 

+ 
I 

% 
# DO A “RESET” % 
# % 
JHE HIE 033 

I 

/ DID RESET CLEAR \YES 
/ THE CLOCK FLAG ? 

DECFLO VER 00.07 13-JUN-75 11:21 PAGE 17 

ERROR 
JHE HE 
HRESET SHOULD NOT HAVE# 

># CLEARED THE CLOCK # 
# FLAG % 
silane inlelaeelaeahiei 

fm 
SHHHHHHHHHHHE 
#T0027(18) # 
{HHHHHHHHHHHE 

SEQ 0022 



MOe 
LINE CLOCK PROGRAM FLOW CHART DECFLO VER 00.07 13-JUN-75 11:21 PAGE 18 SEQ 0023 
MAKE SURE THAT THE CLOCK FLAG BIT SETS OK ase * 

#T0027(17) # 
SHHHHHHHHHHHE 

I 
9636 3 INE HINHESIHHHHHE HENS 
# SETUP FATAL VECTOR, # 
#00 INTERRUPT VECTOR : 

leilellailallaiel-lnalaelelaiseilal 

JHB 
#% CLEAR INT ENABLE, # 
* PS=LEVEL7 ‘ 

sinlaaaiiaaaieil nielaeahieiaea 

 Jaj-$-d-lalei-det-tat-tel-debebelal-d-datade 
#LOOP LONG ENOUGH FOR # 
: CLOCK FLAG TO SET * 

SHH 
I 

 S-bobyled-bebad--S-Sad-dol-fetylad-lebefudel 
#TRY TO SET CLOCK FLAG# 
it VIA ’MOV’ % 
# —_INSTRUCTIONS 
JHHHHIHHHHBHHHHHE 

ERROR 
 sdedated-Sad-4-doheb-fai-$-tei-$-}-tnlededede 

/ DIO THE CLOCK \NO # CLOCK FLAG BIT # 

i= 
{HHHHHHHBHHHE 
#70030(19) # 
JHBHHHHHHEHE 



LINE CLOCK PROGRAM FLOW CHART 
MULTIPLE INTERRUPT TEST 

N02 
DECFLO VER 00.07 13-JUN-75 11:21 PAGE 19 

JHHHHHBHHNHHE 
#70030(18) # 
JHHHINHHHHHHHE 

I 
SHHBHGHE 
% SETUP FBTR VECTOR, i 
4 CLEAR ‘ 

SHHHHHHHE 
I 

WZHRHHHHHHHHEHHHHHE HE Ht 
“SETUP PS LEVEL=0, SP,# 
* INTERRUPT VECTOR *# 

% 
Pet 

JHHIHISHISHINE HE EEE IEE 38 
SREINITALIZE INTERRUPT# 
# VECTOR AND WAIT A *# 
it SHORT TIME i 
sicileeeeiiaa ih JHHBHHHHEE 

I ERROR 
3630303128 30318036 aE 

4 O10 WE GET \YES % SECOND INTERRUPT # 
7 ANOTHER INTERRUPT \------- ># OCCURRED TOO SOON # 

/ WHILE WAITING? \ % AFTER THE FIRST # 
- - JHHIHHHHERHHEHINHEHHEHIHE 

i.0 
J3HHEHEHHHE 
#7T0031(20) # 
RKKKAARK AKA 

SEQ 0024 



NO 
LINE CLOCK 

INTERRUPT AT PRIO LEVEL 7 TEST 
PROGRAM FLOW CHART 

BO3 

JHHBEHHBHHHHE 
#7009'(19) # 

I 

¢ SETUP FATAL VECTOR, 3 
' PS CEvELS , ' 

aalalalaalaialalelel-iellalaaleaiseiee 

$696 6-36-46 $46 2846 2 Sb BEE SB AE EE 
# WAIT FOR CLOCK FLAG # 
# TO SET # 

DECFLO VER 00.07 13-JUN-75 11:21 PAGE 20 

ERSOR 
JHE 

/ ODIO WE GET A_ \YES # (CLOCK INTERRUPT # 
/ CLOCK INTERRUPT ? \------- > #OCCURED AT PS LEVEL 7 

nailaleleielallelel-ilellaielaileiiee 

#TOO3e(21) # 
{HEHEHE 

SEQ 00eS 



LINE CLOCK PROGRAM FLOW CHART 
CC PUSH TEST 

CO3 

SHEHHHNHHHE 
#TQ0032(20) # 

a
 i a 

MATT FOR AN INTERRUPTS 

shlaaaiiailaee- libel 

Aa RE 
\ 

OECFLO VER 00.07 13-JUN-75 11:21 PAGE el 

ERROR 
JHHINHHHIRHHHHHHHHHHHHHHE 

CT CC DATA WASH 
~----) ON;:0 STACK BY # 

INTERRUPT rl 

I fee 
JHHHHNHHHHHHE 
#TO033(22) % 
{HHHHHHHHHHHE 

SEQ 0026 



LINE CL 
PC PUSH 

of ROGRAN FLOW CHART 
D03 

DECFLO VER 00.07 13-JUN-75 11:21 PRGE ee 

{HHHNHHHHHHE 
#TOOS3(21) # 

I 
{HHHHINHHHHHHBHHHHHHHHIHE 
# SETUP FATAL sot 

VECTOR * 

siiaelaeieiaeeiblleeleeielll 

+aeiiaaielaleiehiaeelseelieeell 

aMAIT FOR AN INTERRUPT # 

shinai inbllleaeaell 

A eh 
ERROR 

JHMM HEHE 
#INCORRECT PC DATA Wass 

~~? SPUSHED ONTO STACK BY # 
INTERRUPT # 

ee eee 

SEQ 0027 



LINE CLOCK PROGRAM FLOW CHART 
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TOOO4 03 OY 
TOO9S 04 0S 
TOOO§ 0S 06 
TOOO? 06 07 
TOO10 07 08 
TOOL 08 09 
TOOLe 09 10 
TOO13 10 og | 
TOO14 il le 
TOO2e le 13 
TOCe3 13 14 
TOde4 14 15 
TOG2S 1S 16 
TOOe6 16 16 
TOU2?7 17 18 
TOO30 18 19 
T0031 19 20 
TOd3e 20 él 
T0033 el ee 
TOOS4 2e 

-~
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OECFLO VER 00.07 13-JUN-75 11:21 PAGE 23 SEQ 0028 
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TNE Ce tL -OZKHR-D LINE FREQUENCY CLOCK PROGRAM MACY11 27(663) 13-JUN-75 12:05 PAGE 1 SEQ 0030 

1 

§ 18 ME 
y “NLIST MC, MD, CND 
S 167400 SSHR= 167400 

§ 900000 sm™=0 ENABL 
8 -NCALL HEADER. .SCATCH, .SEOP, .EQUAT. .SWRHI, .SWRLO, .SSCOPE, .SETUP 
3 [MCALL <STYPOCT: STYPDEC, .STRAP, . SPOMER, .SERROR, .STYPE, STARS, . SERRTYP, . SCNTAG 

2s ‘TITLE MAINO CI | OKA zKuA-b° ipee FREQUENCY CLOCK’ PROGRAM 
qd) : SCOPYRI 1972, 
(1) *HOIGITAL EQUIPMENT T hoe 
(1) ; SMAYNARD, mess. 01754 

(1) | gPROGRAN BY J. COMEAU 

(1) tSTHIS PROGRAM ASSESLED USING THE PDP-11 MAINDEC SYSMAC 
(1) PACKAGE (MAINDEC-11-DZQAC-A1). 
3% 9 

(1) -SBTTL OPERATIONAL SWITCH SETTINGS 

(1) ii SHITCH USE 

(1) + 1S HALT ON 
(1) 1 14 LOOP On fest, 
(1) ie 13 INHIBIT ERROR TYPEOUTS 
(1) * 1] INHIBIT TTERATIONS 
(1) FS 10 BELL 
(1) ir g LOOP ON ERROR 
(1) * g LOOP ON TEST IN SWR<7:0) 
2 # 7-0 80F TEST TO LOOP ON IF SWR<8> IS SET 

(1) .SBTTL BASIC DEFINITIONS 

(1) -#INITIAL ADDRESS OF THE STACK POINTER ### 1100 at 
(1) 001100 STAcK= 1100 
(1) “EQUIV EMT, ERROR sBASIC DEFINITION OF ERROR CALL 
(1) “EQUIV TOT, Score Basle BeSi¢ DEFINIT 1ON OF S OF SCOPE CALL 
(1) 177776 = 1 STA 
(1) QUIV PS PSH 
(1) 177774 STKLMT= 177774 STACK LIMIT REGISTER 
(1) 177772 PIRQ: 177772 PROGRAM INTERRUPT REQUEST REGISTER 
(1) 177570 SWR= 177570 “SWITCH REGISTER 
Cd) 177570 DISPLAY=SMR 

(1) “GENERAL PURPOSE REGISTER DEFINITIONS 
(1) 000000 Ro= x0 GENERAL REGISTER 
(1) 000001 Ris “1 ; GENERAL REGI TER 
(1) g00002 = Xe ‘GENERAL REGISTER 
(1) 000003 R3= %3 3 GE REG! TER 
(1) 000004 = x4 GENERAL REGISTER 
(1) 09000S = x5 GENERAL REGISTER 
(1) 000006 Ro= Xb ‘GENERAL REGISTER 
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001400 

103 
MACY11 27(663) 13-JUN-75 12:05 PAGE I-e2 

-EQUIV BITOY,BITY 
"EQUIV. BIT 1: 1 
“EQUIV BITOC. BIT 
“EQUIV BITOL'B ui 
“EQUIV BITOO;BIT 

. C “CPU" TRAP VECTOR iRevees y iia Ro one 
RESVEC= 10 MD SECA Tey INSTRUCTIONS 
TBITVEC=14 ; i RESERVED 
TRIVEC= 14 trace Trap 
BPTVEC= 14 : BREAKPOINT TRAP (BPT) 
IOTVEC= 20 SINPUT/OUTPUT TRAP (I0T) s##SCOPES# 
PURVEC= 24 "POWER FAI 
ENTVEC= : EMULATOR Fane (EMT) a#ERRORES 
RAPVEC= :*TRAP™ TRAP 

TKVEC= 60 TTY KEYBOARD VECTOR 
TPVEC= 6&4 TTY PRINTER VECTOR 
PIRQVEC=240 PROGRAM INTERRUPT REQUEST VECTOR 
» MISCE pres EQUATES 
(xs=177 

SE ocr TM 
BUF I= 

-SBTTL TRAP CATCHER 

20 
;#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ”.42,HALT™ 
;#SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
:#LOCATION O CONTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS 

-SBTTL STARTING ADDRESS(ES) 
-=200 

IMP @8KSTART 
-=50 
-WORD 0 
-WORD 0 

; JUMP TO STARTING ADDRESS OF PROGRAM 

SEQ 0032 



SEQ 0033 ISJUN-75 12:05 PAGE 1-3 
JO3 

MACY11 27(663) LINE FREQUENCY CLOCK PROGRAM 
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MATNOEC-11-DZKWA-D LINE FREQUENCY CLOCK PROGRAM MACY11 27(663) 13-JUN-75 12:05 PAGE 1-4 SEQ 0034 
DZKbeD P11 COMMON TAGS 

(1) poet O00000 STIMES: ;MAX. NUMBER OF ITERATIONS 
(1) 1216 000000 SESCAPE : ;ESCAPE ON ERROR 1100 
(1) O0le20 177607 000377 SBELL: .ASCIZ (207><377)<377) ;CODE FOR BELL 
(1) OOle24 077 SQUES: rae VAL ;QUESTION MARK 
(1) OOleeS Q15 ASC (15) ; TAGE 
(1) OOlee& O000l2 SLF eASCIZ <ie> ;LINE FEED 
(3) 001230 000000 WORD: 000000 



03 
MAINOEC-11-DZ2KWA-D LINE FREQUENCY CLOCK PROGRAM MACY11 27(663) 13-JUN-75 12:0S PAGE 1-5 SEQ 0035 
DZKWAD.P11 COMMON TAGS 

f e } 3 | SHHHINHIHIHINHHINHINHEHHINHINHHIBHIHIHEHEEHE SE iE 218 JF INE SH ESHISTIE 3E aE a8 ab E 

( i -SBTTL ERROR POINTER TABLE 

(1) ;#THIS TABLE CONTAINS cotati INE ORNAT ION FOR EACH ERROR THAT CAN OCCUR. 
(1) :THE INFORMATION TAINED BY USING THE INDEX NUMBER F IN 
(1) ;#LOCATION SITEMB. Fare NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT. 
(1) ; NOTE IF SITEMB IS 0 THE ONLY PERTINENT DATA IS (SERRPC). 
C1} ; HNOTE2 EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

(1) 3% EN ;POINTS TO THE SAGE 
(1) 3% DH ;POINTS TO THE DATA HEADER 
(1) 3 OT ;POINTS TO THE DATA 
C1) Fs OF ;POINTS TO THE DATA FORMAT 

(1) 
(1) OOlese SERRTB 
42 OOle3se v077Se EM ;- LKS LKS ° 
43 001234 010033 DH1 ; "PC PS SP TEST# WAS S/B . 
44 001236 010114 OT} ; SERRPC , SREG7 , SREGE, SREGS ,LKS, SGODAT 
nf 001240 000000 

47 OOle42 010132 EMe 3 CLOCK FAILED TO INTERRUPT" 
48 001044 010164 DHe ; PC PS SP TEST#® LKS - 
49 O0l2% 010236 OTe : SERRPC, SREG7, SREGS, SREGS, LKS 
2 001250 000000 0 

Se OOleSe 010eSe EM3 CLOCK INTERRUPTED WHEN 3 PROCESSOR PRIORITY WAS TOO HIGH™ 
S3 001254 010345 OH3 ; PC PS SP TEST#®  LKS 
SH O00i2eS6 010416 OT3 ; SERRPC , SREG7, SREGS, SREGS, LKS 
2 001260 000000 0 

S7 OO0lebe 010432 EMY CLOCK GIVES UNEQUAL # OF PULSES OVER TWO_EQUAL PERIOOS OF TIME” 
SB O01e64 010531 DHY ;"PC PS SP TEST# 1ST eND” 
S39 001266 010666 OT4 : SERRPC , SREG7, SREGH, SREGS, SEGI, srecd 
60 001270 000000 0 

62 OO0l272 010704 EMS saLKS REGISTER RESPONDS TO_ ANOTHER ADORESS™ 
63 O0le74 010755 DHS ; "PC PS SP TEST# ADDRESS” 
64 O0l2e76 011026 OTS : SERRPC , SREG7, SREGS , SREGS, SCDADR 
Be 001300 000000 0 

67 001302 011042 EMG 7A NO SACK TIMEOUT HAS OCCURED” 
68 001304 011100 DHG ; PC PS SP TEST# LKS " 
69 001306 0111Se OTb ; SERRPC, SREG7, SREGS, SREGS, LKS 
- 001310 000000 0 

Le moist 011166 EM? ;"WRONG CONDITION CODES WERE PUT ONTO STACK BY INTERRUPT™ 
001314 011255 OH? “PC PS SP TEST# CC cc” 

74 001316 011334 OT7  SERRPC, SREG7, SREGG, SREGS, BUF 1, SGDDAT 
He 0013e0 000000 0 

77 OOi3e2 011352 EM10 ; "WRONG PC PUT ONTO THE STACK BY AN INTERRUPT” 
7B OO13e4 011426 DH10 ;"PC PS SP TEST# 



M03 
MAINDEC-11-DZKWA-D LINE FREQUENCY CLOCK PROGRAM MACYL1 27(653) 13-JUN-75 12:05 PAGE 1-6 SEQ 0036 
OZKna0. P11 ERROR POINTER TABLE 

79° 001326 O1151 DT10 —_ ; SERRPC, SREG7, SREG6, SREGS, BUF 2, SGDDAT 
Bo 001330 0 

82 001332 011530 EMi11  ;"TRAPPED TRYING TO ACCESS LKS REGISTER” 
83 0013349 011606 OH11 :"(PC) (PS) (SP) TESTs* 
84 001336 O11644 DT11  ;SERRPC,SREG7, SREGS, SREGS 
8s 001340 000000 0 

87 
88 sSTARTUP CODE 
89 001400 *=1400 
90 001400 012706 001000 KSTART: MOV #1000, SP j INITIALIZE THE STACK SO WE CAN CALL THE TYPEOUT 
91 OO01404 013746 177776 MOV PS, -(5P) SAVE STATUS 
§2 091410 004737 O06e216 JSR PC, STYPE “PRINTOUT STARTUP MESSAGE 
ES Ooi414 007604 start STMES SADORESS OF MESSAGE “MAINDEC-11-DZKWA-D” 

(i) OO1416 012706 001100 MOV aSCMTAG, Rb sFIRST LOCATION TO BE CLEARED 
(1) 001422 005026 CLR (R6)+ “CLEAR MEMORY LOCATION 
(1) 001424 Gee 001136 CMP #STKS,R6 * DONE ? 
(1) 001430 OO BNE 6 LOOP BACK IF NO 
(1) 001432 012706 001000 MOV #1000, SP -SETUP THE STACK POINTER 
(1) 001436 012737 005746 o00020 MOV 8SSCOPE SHIOTVEC 107 vector FOR SCOPE ROUTINE 
(1) OO1444 Ole? 97 000340 odD0022 MOV 8340, aslOTVECte “LEVEL 7 
(1) oO14Se O1 007132 000030 MOV RROR, JEM “EMT VECTOR FOR ERROR ROUTINE 
(1) OO1460 012737 000340 000032 MOV 8340, aE MTVECt+O LEVEL 7 
(1) OO1466 012737 00734 000034 MOV #STRAP. JETRAPVEC “TRAP VECTOR FOR TRAP CALLS 
(1) 001474 012737 OO034O co0da. MOV #340, JRTRAPVECH2 “LEVEL 7 
(1) 001502 012737 007356 occDde4 MOV #SPHRON, 2SPHRVEC ; POWER FAILURE VECTOR 
(1) 001510 012737 000340 O000e. MOV #340, JHPWRVEC+O *LEVEL 7 
(1) 001516 013737 O0S610 cOSEoe MOV SENOCT. SEOPCT *SETUP END-OF-PROGRAM COUNTER 
(4) 001524 112737 000001 001115 MOVA = 81, SERMAX "ALLOW ONE ERROR PER TEST 
(1) 001532 012737 001532 001106 MOV #. , SLPADR INITIALIZE THE LOOP ADDRESS FOR SCOPE 
95 001540 005737 00042 TST 42 LOADED By a ITOR 
9% o01544 001401 BEQ T0001 ‘BR IF NO 
Eu 00154 c0000S RESET : YES--GENERATE AN INIT 

i 
101 .SBTTL TEST THAT THE LKS CAN BE REFERENCED WITHOUT A BUS ERROR 
102 -LKS ACCESS TEST 
103 O01SSO Oc0004 toc01: SCOPE 
104 001552 012737 001606 ocOccd4 MOV #£0001, 984 PREPARE FOR ROORESSING THE LKS REGISTER. BAD HARDWARE 
105 001560 01 900340 000006 MOV #340. ak6 *COULD CAUSE A TRAP TO 4 
106 O01565 01 001574 001106 MOV 8RO001,SLPADR TIGHTEN UP THE SCOPE LOOP A BIT IN CASE OF AN ERROR 
197 001574 012706 001000 ROOD!: MOV #1000, SP >SETUP THE STACK POINTER IN CASE OF AN ERROR 
108 001600 005037 177546 10001: CLR DELKS “JUST REFERENCE LKS. DONT WORRY IF IT DIDNT CLEAR YET 
109 001604 OO0401 BR T0002 *WE DIDNT TRAP Iv WE REACH HERE. GO ON TO NEXT TEST 
110 001606 104011 E0001: ERROR 11 “ERROR: :: TRAPED TRYING TO ACCESS THE LKS REGISTER 

15 
114 .SBITL TEST THAT START CLEARS LINE CLOCK INTERRUPT ENABLE BIT 
115 jTEST THAT START CLEARS LINE CLOCK INTERRUPT ENABLE BIT 
116 001610 o00004 toode: SCOPE 
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MAINDEC-11-DZKWA-D LINE FREQUENCY CLOCK PROGRAM MACY11 27(663) 13-JUN-75 12:05 PAGE 1-7 SEQ 0037 
DZKWAD. P11 TEST THAT START CLEARS LINE CLOCK INTERRUPT ENABLE BIT 

117. 001612 012737 005674 cOcOON MOV STRAPO, o84 sSETUP_VECOR_IN CASE OF UNFORSEEN PROBLEMS 
(1) 001620 012737 000340 000006 MOV #340, 046 =NO INTERRUPTS WHILE PRINTING FATAL obit oonGe 
118 001626 012737 001634 001106 MOV sRO002, SLPAOR  ;SETUP LOOPBACK RODRESS IN CASE OF AN ERROR 
119 001634 0000S ROOG2: RESET 
120 001636 012737 000200 001124 MOV 8200, SGDDAT sHAVE GOOD DATA INFO READY FOR TYPEOUT IN CASE OF AN ERR 
lel OO1644 032737 GOOI00 177546 BIT #100. LKS “TEST THE INTERRUPT ENAGLE B 
le2 O016S2 001401 BEQ T0003 
123 001654 10400! £0002: ERROR | ERROR, CLOCK INTERRUPT ENABLE NOT CLEARED BY INIT 

3 
127 .SBTTL TEST THAT START SETS CLOCK FLAG 
1°08 “TEST THAT START SETS CLOCK FLAG 
129 001656 OoocoY +0003: SCOPE 
130 OO1650 Ole737 005674 OD0004 MOV #TRAPO, 384 sSETUP_VECOR_IN CASE OF UNFORSEEN PROBLEMS 
(1) 001665 012737 000340 oodocds MOV 8340, a&6 "NO INTERRUPTS WHILE PRINTING FATAL MESSAGE 
131 001674 012737 000200 001124 #200. SGDDAT "HAVE GOOD DATA INFO READY FOR TYPEQUT IN CASE OF AN ERR 
132 001702 012737 001710 001106 V 80003, >SETUP LOOPBACK ADORESS IN CASE OF AN ERROR 
133 001710 O0c0DS ROOO3: RESET : SHOULD SET THE 
134 001712 10S737 177S4% TSTB.—sLKS FIND OUT IF IT DIO 
135 OO1716 100401 BMI TOGO *GO ON TO THE NEXT TEST IF IT SET THE CLOCK FLAG 
13% 001720 10400! £0003: ERROR 1 “ERROR, CLOCK FLAG NOT SET BY INIT 

i 
140 -SBTTL TEST THAT CLOCK FLAG WILL SET AFTER SUFFICIENT PERIOO OF TIME (2D MS MIN) 
141 “TEST THAT CLOCK FLAG WILL SET AFTER SUFFICIENT PERIOO OF TIME (20 MS MIN) 
142 001722 000004 T0004: SCOPE 
143 001724 012737 005674 000004 MOV sTRAPO, 284 ;SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
(1) 001732 012737 OO0340 000006 MOV 8340, ak *=NO_INTERRUPTS WHILE PRINTING FATAL MESSAGE 
144 001740 012737 OO1746 001106 MOV #RoOO4 SETUP L ADDRESS IN CASE OF AN ERROR 
145 001746 012737 O00200 001124 ROGOY: MOV #200, SGDDAT HAVE GOOD DATA INFO READY FOR TYPEOUT IN CASE OF AN ERR 
14% 001754 005037 177546 CLR LKS “CLEAR THE CLOCK FLAG 
147 001760 005000 CLR RO “AND A TIMER LOCATION 
148 001762 105737 177546 nooo4: STB LKS -IS CLOCK FLAG SET 
149 001766 100403 BMI TOOOS 
1SO 001770 INC NO, INCREMENT COUNT 003 WAIT FOR SOMEMORE 
15! 001772 001373 BNE A004 “WALT SUFFICIENT AMOUNT OF TIME FOR CLOPK 
15¢ 001774 104001 EOCO4: ERROR | ERROR, CLOCK FLAG FAILED TO SET 

is 
156 .SBTTL TEST THAT INTERRUPT ENABLE BIT MAY BE SET 
157 TEST THAT INTERRUPT ENABLE BIT MAY BE SET 
158 001776 ocococ4 tog0s: SCOPE 
159 902000 012737 00S674 ODCO004 MOV #TRAPO, aa4 ;SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
(1) 002006 012737 000340 ocjD0006 MOV 840, ak NO INTERRUPTS WHILE PRINTING FATAL MESSAGE 
160 002014 012737 OO0100 001124 MOV #100; SCODAT HAVE GOOD DATA INFO READY FOR TYPEOUT IN CASE OF AN ERR 
161 OOeD22 012737 002036 001106 MOV #R000S. SLPADR tCrT UP LOOP BACK RODRESS IN CASE OF ERROR 
162 002030 012737 000340 177776 MOV #340, PS SET PRIORITY TO LEVEL 7, NO INTERRUPTS 
163 002036 005037 177546 Rooos: cLR LKS 
164 O0c042 005003 CLR sINIT IALIZE A COUNTER Location 
(1) OG2044 105737 177546 mocos: TSTB  LKS *IS THE CLOCK FLAG SET? 
(1) O0e0SO 100404 BMI g0c0s “IF SO, CONTINUE ON WITH THE TEST 



BOY 
MRINDEC-11-OZKWA-D LINE FREQUENCY CLOCK PROGRAM MACY11 27(663) 13-JUN-75 12:05 PAGE 1-8 SEQ 0038 
OZKRHO.P1! TEST THAT INTERRUPT ENABLE BIT MAY BE SET 

(1) 0020S2 005203 INC R3 “IF NOT INCREMENT THE COUNTER LOCATION 
(1) 0022954 001373 PNE RO00S AND GO TEST THE CLOCK FLAG AGAIN. UNLESS... 
(1) OC 256 104001 E000S: ERROR 1 CLOCK FLAG DID NOT SET AFTER A WAITING PERIOO > 20 MS 
(1) Oc 960 000410 BR T0006 
(1) 2062 goods: 
165 O020b2 O12? 3? 000100 177546 MOV #100, LKS -CLEAR CLOCK FLAG AND SET INTERRUPT ENABLE 
165 OC2070 03: 000100 177546 BIT #100,LKS5 "IS INTERRUPT ENABLE SET? 
167 0..376 OO1001 BNE T0006 
168 002100 104001 E100S: ERROR 1 “ERROR INTERRUPT ENABLE NOT SET 

It 
172 .SBTTL TEST THAT INTERRUPT ENABLE BIT MAY PE CLEARED 
173 “TEST THAT INTERRUPT ENABLE BIT MAY BE CLEARED 
174 002102 OOcOc4 $0006: SCOPE 
175 O5e104 012737 005574 OO0004 MOV sTRAPO, a84 -SETUP VECOR_IN CASE OF UNFORSEEN PROGLEMS 
(1) O92112 012737 OC3340 000006 MOV a0 2% *NO INTERRUPTS WHILE PRINTING FATAL MSSAGE 
17% OC2el20 012737 001124 MOV SLODAT 
177 00210 Ole737 OOel42e OO1106 MOV #PO006 SLPROR  ; INITIALIZE THE LOOPBACK ADDRESS IN CASE OF AN ERROR 
178 O0C15 O01 177776 MOV 8340, PS *SET PRIORITY LEVEL TO 7. NO INTERRUPTS 
179 090142 Riera 177546 ROOO6: CLR LKS 
180 002146 OCs GR R3 s INITIALIZE A COUNTER LOCATION 
(1) 0021S0 105 177546 noo0s: STB LKS 18 THE CLOCK FLAG SET? 
(i) o02e1S4 } BMI BOO06 *TF SO. CONTINUE ON WITH THE TE 
(1) 0021S INC Ra “IF NOT INCRENENT THE COUNTER LOCATION 
(1) 002160 pores BNE *AND GO TEST THE CLOCK FLAG AGAIN. UNLESS... 
(1) QOeib2 104001 £0006: ERROR 1 -CLOCK FLAG DID NOT SET AFTER A WAITING PERIOD > 20 MS 
(1) 002164 Oo0412 BR T0007 
(1) O02166 BO006 : 
181 O0cl65 O01 000100 177546 MOV #100, LKS sCLEAR CLOCK FLAG AND SET INTERRUPT ENABLE 
182 OCC174 piers 177546 CLR LKS “CLEAR INTERRUPT ENABLE 
183 O00c200 O00100 177546 BIT #100, LKS “TEST THE INTERRUPT ENABLE BIT 
164 002206 00140! BEQ T0007 15 INTERRUPT FNROLE CLEARED 
18S 002210 104001 £10006: ERROR 1 “ERROR, ERROR INTERRUPT BIT CAN NOT BE CLEARED 

168 
189 .SBTTL TEST THAT CLOCK INTERRUPTS TO CORRECT VECTOR ADORESS 
190 “TEST THAT CLOCK INTERRUPTS TO CORRECT VECTOR ADORESS 
193 O0z212 po000% +0007: econ 
192 O0ee14 612737 005674 000004 MOV 8TRAPO, o84 ;SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
(i) Q0ee22 O01 000006 MOV 8340, 66 *NO INTERRUPTS WHILE PRINTING FATAL MESSAGE 
193 002230 01 ay 001124 MOV 8270 $.0AT : GO00 DATA INFO READY FOR TYPEQUT IN CASE OF AN ERR 
19 00223% Ol OCe2 1106 MOV 8 007,SLPROR INITIALIZE THE LOOPBACK ADDRESS IN CASE OF AN ERROR 
195 002044 612737 002340 100 MOV 800007; 100 “SET UP VECTOR RETURN POINTER 
1% 1e737 000340 000102 MOV 8340, ab 102 1 INTERRUPT IS ENOUGH 
197 O0c2e60 012708 001000 ROCO7: MOV #1000 <GET STACK READY FOR INTERRUPTS 
198 002264 O01 000200 177776 MOV 8200, SET PROCE PR 
199 buce?e DOSO37 177546 CLR LKS 
200 Ode c CLR R3 s INITIALIZE A COUNTER LOCATION 
(1) 002300 105737 17754 aoco7: {STB LKS "IS THE CLOCK FLAG SET? 
(1) 002304 100404 BN 80007 it SO, CONTINUE ON WITH THE TEST 
(1) 00230 005293 ] R3 TF NOt INCREMENT THE COUNTER LOCATION 
(1) 002310 001373 BNE “AND GO TEST THE CLOCK FLAG AGAIN. UNLESS... 



CO4 
MAINOEC-11-DZKNA-D LINE FREQUENCY CLOCK PROGRAM MACYI1 27(663) 13-JUN-75 12:05 PAGE 1-9 SEQ 0039 
OZKAO. P11 TEST THAT CLOCK INTERRUPTS TO CORRECT VECTOR $s 

(1) 12 4ou0o) £0007: ERROR l CLOCK FLAG DID NOT SET AFTER A WAITING PERIOO > 20 MS 
(1? 14 l T0010 
(1) O “316 80007: 
eo! O@ 316 QI! 000100 177546 MOV #100,LKS sENABLE INTERRUPT 
0g OL. 4 GR RO 

OL. % : NC RO 

od OF 330 caer NOP sSTALL FOR TIME 
205 0 332 E€ c0007 WAIT FOR INTERRUPT 
eB C “4 jo4002 £10007: E=ROR 2 “ERROR, DIONT GET INTERRUPT 

O 23% 000404 BR TOO10 
om OF HO 105737 177546 p0007: STB  LKS sENTER HERE IF INTERRUPTED 
299 0 4 10ND! BMT T0010 
ei Oue346 10400! £20007: ERROR | ERROR, INTERRUPT NOT CAUSED BY CLOCK 

5 
214 TTL TEST THAT CLOCK WILL INTERRUPT WITH PROCESSOR AT PRIORITY S 
215 EST THAT CLOCK WILL INTERRUPT WITH PROCESSOR AT PRIORITY 5 

513 os m 74 000004 tate av #TRAPO, 284 ;SETUP_VECOR ORSEEN PROBLEMS 
(1) Bocas gigs vise 000006 MOV 9340, ak6 NO INTERIUPT Ne ORIN in FATAL MESSAGE 
218 C> & ler 419 001106 MOV BRCOLO,SLPAOR INITIALIZE THE L L OOF ADORESS IN CASE OF AN ERROR 
218 6 oo 010737 OCex70 000100 MOV #00010’ 160 :SET UP VECTOR RETURN POINTER 
220 Quctoe 12737 000340 000102 MOV 8340, 98102 7NO INTERRUPTS ALLOWED AFTER THE FIRST ONE 
221 OOM! 1 ROOIO: CLR LKS 
coe ONY Ol 177776 MOV #240, PS ;SET PRIORITY 5 
223 0 2422 01 001000 MOV 81000, SP s INITIALIZE THE STACK POINTER 
224 0 cick GR R3 sINITIOUIZE A TER LOCATION 
(1) 06e430 | 177S4% A0010 TR OLKS its THE 
(1) OO0CN34 10048 BMI 80010 IF SO, CONTIMJE ON WITH THE TEST 
(1) OCe436 005203 INC R3 IF NOt INCRE. cNT THE COUNTER LOCATION 
(1) O0e%4O0 001373 Pe A010 “AND GO TEST THE CLOCK FLAG AGAIN. UNLESS.. 
(1) O0e442 104001 £0010: 1 * CLOCK DID NOT SET AFTER A WAITING PERIOO > 20 NS 
(1) OGe444 000415 BR T0011 
(1) OCC446 B0010 
2°5 C446 012737 000100 177546 MOV #100,LKS ;ENABLE INTERRUPT 
ci Oucts¥ GR RO 
227 O0C4SR 005200 coo1o: INC RO 
228 O0c% NOP mated EM 
229 00! BE ¢0010 FOR IN 
230 0 2464 104002 £10010: 2 OF TERELET FAILED TO OCCUR 
231 O0e%66 OO04O4 TOO11 
232 O0CK70 10S 177546 00010: STB KS pa ERE IF INTERRUPTED 
233 «000474 100401 pe ll 
oH 002476 10400! E20010: Rho 1 ;ERROR, INTERRUPTDID NOT CLEAR THE CLOCK FLAG 

53 
238 TTL TEST THAT CLOCK WILL NOT INTERRUPT WITH PROCESSOR PRIORITY 6 
239 ST THAT CLOCK WILL NOT INTERRUPT WITH SSOR PRIORITY 6 

oa Se eobe eae va] i ool: av re aTRAPO on ;SETUP VECOR JN CASE OF UNFORSEEN PROBLEMS 
(1) 002510 picts ages Bopote MOV 0340 okt 8S TNTERMCPTS wait PRINTING FATAL MESSAGE 
242 002516 012737 002524 001106 MOV 11, SLPAOR SETUP LOOPBACK MOORES IN CASE OF AN ERROR 
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MATNOEC-11-DZKWA-D LINE FREQUENCY CLOCK PROGRAM MACYL1 27(663) 13-JUN-75 12:05 PAGE 1-10 SEQ 0040 
OZKWAO.P11 TEST THAT CLOCK WILL NOT INTERRUPT WITH PROCESSOR PRIORITY 6 

17754 ROOLI: GLR LKS 
LR R3 j INITIONIZE A COUNTER LOCATION 

iowa ROOM: ie BOOLL TP ote SATIN GN ITH THE TEST 
3 Re R IF NOT ACRE PCLT THE COUNTER LOCATION 

1373 BNE A001 1 AND GO TEST THE CLOCK FLAG AGAIN. UNLESS.. 
100} E0011: ERROR 1 CLOCK FLAG DID NOT SET AFTER A WAITING PERIOO > 20 MS 
0004 20011 BR TOO1e 

912708 001000 MOV #1000, SP : NITIALIZE T THE STACK POINTER 
1 000300 177776 MOV $300, PS SET PRIORITY 6 

01e737 Doce 12 000100 MOV s€ 1011. 100 -SET UP VECTOR RET URN 
012737 000100 17754% MOV #100, LKS : NAGLE 
ooso03 CLR R3 SINITIALIZE A E A COUNTER L LOCATION 
105 177546 cooil: TSTB LKS : 3 THE (LOCK 
100404 BMI 00011 IF SO OAT IN EON WITH THE TEST 

vi Mon ¢IF NOT INCREMENT THE COUNTER LOcATI 
104001 E1011: ERROR 1 * CLOCK FLbe Dr DIO tock eR A A Mart ESS. top >» 20 MS 
000731 BR T0011 

00011: 
000240 NOP 
000240 NOP GIVE CLOCK EXTRA TIME TO INTERRUPT 
00040 BR T0012 
TOMOGS E20011: ERROR 3 sERROR, CLOCK INTERRUPTED WITHOUT HAVING PRIORITY 

.SBTTL TEST THAT RESET SETS CLOCK FLAG 
“TEST THAT RESET SETS CLOCK FLAG 

O00004 todle: SCOPE 
Dera? 900200 001124 MOV ie :HAVE GOOD DATA INFO READY FOR TYPEOUT IN CASE OF AN ERR 
010737 005674 000004 MOV oo :SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
012737 000340 OG00006 MOV *NO_INTERRUPTS WHILE PRINTING FATAL MESSAGE 
01 002660 001106 MOV anid at SLPAOR ;SETUP L ADORESS IN CASE OF AN ERROR 

177546 RoOl2: (CLR LKS jGLEAR CLOCK FLAG 
005003 CLR R3 ; INITIALIZE A COUNTER LOCATION 
1 177546 nooi2: STB LKS i18 THE CLOCK FLAG SET? 
etait BMI le if SO, CONTINUE ON WITH THE ji 

3 INC “IF NOT INCREMENT THE COUNTER LOCATION 
001373 pre 12 “AND GO TEST THE CLOCK FLAG AGAIN ULES. 
104001 E0012: ERROR } “CLOCK FLAG DID NOT SET ATER A WAITI joo > 20 "8 
000407 BR T0013 

B00le: 
005037 177546 CLR LKS 
003005 RESET SHOULD SET CLOCK FLAG 
105737 177546 TSTB ~—sLKS 
100401 BNT T0013 
104001 £10012: ERROR 1 sERROR, RESET DIDN’T SET CLOCK FLAG 

.SBITL TEST LINE CLOCK REPEATABILITY 
“TEST LINE CLOCK REPEATABILITY Ba

na
 



EO4 
MATNOEC-11-O2KNA-0 LINE FRE MACYI1 27(663) 13-JUN-75 12:05 PAGE I-11 SEQ OO41 
OZkeed PL! TEST LINE Oe ROPER ROIL ify 

275 THAT R, Two E ME 
o7b * THE S cle ture R OF Pees 
27? OOe722 OO0004 toor: 
7 002724 005000 13: RO CLEAR 1S TI 

Bosse Bista? uo co 280 1273 7 PS joer Bl aariy 
281 002736 O1e797 1106 R1013: MOV #R1013,SLPAOR  ; RROR IN NEXT FEW INSTRUCTIONS CAUSES A SHORT SCOPE LO 
ope O0e744 7 1 CLR 
Faz] ; ON CLOCK FLAG A OF TIMES 
eet 00275) O0s0q3 GR R3 ‘INITIALIZE A TER LOCATION 
(1) OGe7S2 1 177546 n0013: STB LKS 1S THE Clock LAG SET? 
(1) 002756 JOO404 cal 13 *TF SO, CONTINUE ON WITH THE TEST 
(1) 002760 005203 I “TF NOt NT THE COUNTER L LOCATION 
(1) 00272 001373 BNE 13 *AND GO TEST THE CLOCK FLAG AGAIN. UNLESS.. 
(1) 002764 104001 £0013: ERROR 1 *CLOCK FLAG DID SET AFTER A WAITING PERIOO > 20 MS 
(1) 002766 000S10 2001 BR 70014 

28S on 012737 one770 001106 Sere MOV 8R2013,SLPADR  ;MAKE SCOPE LOOP SHORT IN CASE OF AN ERROR 
8 002776 00S037 1 LKS 

00300 O0S0r s INITIALIZE A COUNTER LOCATION 
CD) i 177546 c0013: {STB  LKS "IS THE CLOCK FLAG SE 
(1) 003010 100404 ral 00013 ‘IF SO. CONTINUE ON WITH TEST 
(1) 003012 RR “IF NOt INCREMENT THE COUNTER LOCATION 
(1) 003014 hifkoa 13 “AND GO TEST THE CLOCK FLAG AGAIN. 
(1) 003015 1400} £10013: ERROR | “CLOCK FLAG DID NOT SET AFTER A WAITING PERIOO > 20 MS 
() 0004 BR TOOLY 
(1) O030e2 00013: 
288 00022 o0sa3? 177546 CLR LKS 
289 003025 105737 177546 FO013: TSTB  LKS -IS CLOCK FLAG SET 
230 003032 BPL 60013 NO 
291 Dox ING Ri +1 TO CLOCK 
os ? 1775% CLR LKS “CLEAR CLOCK IF SET 

OO3042 G0013: INC RO 4] 19 TIME COUNT 
oH Ooo 1 ete FOO13 "REPEAT UNTIL RO=O 
295 CL RO “CLEAR 2ND TIME COUNT 
2% 003059 CLR R2 CLEAR 2ND CLOCK COUNT 
297 1 on3052 001106 R3013: MOV #R3013,SLPAOR INSURE A SHORT SCOPE LOOP 
298 003060 177546 CLR LKS 
239 ;SYNC_ON CLOCK FLAG THI 
300 003064 CLR R3 j INITIAL A COUNTER LOCATION 
(1) 003066 1 177546 0013: TSTB  LKS TS THE G0ck FLAG 
(1) 003072 1004 BMI JO013 IF SO TINUE ON WITH THE TEST 
(1) 003074 INC ‘TF NOT INCREMENT THE COUNTER LOCATION 
(1) 00507 001 Pe HO013 “ANDO GO TEST THE CLOCK FLAG AGAIN. UNLESS.. 
(1) 100 104001 £20013: I “CLOCK FLAG DID NOT SET AFTER A WAITING PERIOD > 20 MS 
(1) 003152 o0044e BR TOOL4 
(1) 003104 JO013: 
331 003104 012737 O03104 001106 RYO13: MOV OR4013,SLPADR  ; INSURE A SHORT SCOPE LOOP 
352 003112 7 17754 CLR KS 
303 003116 CLR ; INITIALIZE @ COUNTER LOCATION 
(1) 003120 105 177546 K0013: TSTB  LKS "IS THE CLOCK FLAG SET? 
(1) 003124 100404 BMI L0013 if $0, SO, CONTINUE ON WITH THE TEST 
(1) Oc31e6 OcSedg INC R3 F NOT INCREMENT THE COUNTER LOCATION 
(1) 003130 001373 BNE K0013 “AND GO TEST THE CLOCK FLAG AGAIN. UNLESS... 
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HOY 
NDEC-11-D2ZKWA-D LINE FREQUENCY CLOCK PROGRAM MACY11 27(663) 13-JUN-75 12:05 PAGE 1-14 SEQ OO44 

Pil LINE CLOCK REGISTER ADDRESSING TEST 

“LINE CLOCK REGISTER ROORESSING TEST 
410 003660 000004 +0020: 
nt OO sobs Sle?3? 003742 009004 Hoy #90020, 4 SETUP VECTOR IN CASE IT IS NONEXISTANT 

413 003678 rer oS Us 00008 CLR SeSpAP 
414 I 001106 NOV #R002D, SLPADR j INITIAL IZE THE ah oopeack ADDRESS IN CASE OF AN ERROR 
41S 003710 Ol2e737 177556 001120 MOV 8177555, SGDADR SAME AS ” SS EXCEPT WITH BIT 4 SET 
416 003716 012737 000340 177776 MOV 8340. 38PS = NO INTERRUP NOM 
417 12706 001000 ROG2O: MOV #1900, SP :SETUP ST 
418 177546 CLR Lik’ 
419 1 000100 175156 10920: MOV $100,8SGDAOR § ;SET THE “CLOSE™ ADORESS TO = 100 
420 Bae7a? 000100 177546 : BIT #100,LKS MAKE SURE THAT “LKS” WAS NOT AFFECTED 

455 A093 1775% Byiey RnR LKS j1T AFFECTED "LS" --  ERRO 
yoy 012737 V8 000004 MOV #70021 ,4 
Hes 005077. 175126 CLR CLEAR OUT THE “CLOSE” ADDRESS 

429 SBTTL LINE CLOCK REGISTER ADORESSING TEST 
430 LINE CLOCK REGISTER ADORESSING TEST 
43} 000004 t0021: “SCOPE 
4 12737 oowosy 0000 Hoy #80021 4 SETUP VECTOR IN CASE IT IS NONEXISTANT 

434 005237 o011e4 CLR = S)0AT 
435 012737 004736 001106 MOV #h2021,SLPAOR  ; INITIALIZE THE LOOPBACK ADORESS IN CASE 
43 Ole? 37 17774% 09 1120 Hoy 8177746, SGDAOR i SA ee UKs" RODRESS EXCEPT WITH BIT 7 

439 Tee 001000 ROO21: MOV ni000esP SETUP THE STACK 
439 O05 o37 177546 CLR LKS 
440 01 000100 175044 10021: MOV $100, aSGOAODR =; SET _THE “CLOSE™ ADORESS TO = 1 
nn 032797 000100 177546 AOC): BIT #100, LKS *MAKE SURE THAT “LKS” WAS NOT AFFECTED 

Mr Te 177SHb st: ae sIT AFFECTED “LKS" -- ERROR 
44S 012737 hain 000004 ° he aT0022 4 
He 00S077 175014 CLR @SCDAOR CLEAR OUT THE “CLOSE™ ADORESS 

ss 
450 -SBTTL LINE CLOCK REGISTER HIGH BYTE TEST 
451 “LINE CLOCK REGISTER HIGH BYTE TEST 
Hoe oo104 00004 jteKe RE THe LKS REGISTER LOW BYTE RESPONDS TO THE HIGH BYTES ADORESS 

454 004106 012737 005674 000004 "MOV eTRAPO, 384 ;SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
(1) 00s 14 12737 do0-s40 000006 nov £340, ob ; NO INTERRUPTS WHILE PRINTING FATAL MESSAGE 

456 O04! 12737 152 001106 MOV ne sINITIALIZE THE LOOPBACK ADORESS IN CASE OF AN ERROR 

wer DUS Glee erst? GolleS HV ALTTSAPESGHNOR [HIGH IE oF Toe Lie REGISTER 
459 OO041S2 012706 001000 ROOZ2: MOV #1000, SP “SETUP THE STACK 
460 OO4156 177546 CLR UKs 
461 OONlbe 11 000100 174730 10022: MOVB 8100,aSGDROR § ;SET THE HIGH BYTE AOORESS TO = 100 
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OZKMAD. P11 LINE CLOCK REGISTER HIGH BYTE TEST 

He 904170 032737 000100 177546 BIT #100, LKS MAKE SURE THAT “LKS” LOW BYTE WAS AFFECTED 

464 pores anti E0022: Peon S ;SHOULD HAVE SET BIT 7. ERROR 
465 OO04e02 00S037 177546 RO0G22: CLR LKS 
Hob 004206 00000S RESET 
46 
468 
469 
470 .SBTTL CLOCK FLAG gIT TEST 
47] -CLOCK FLAG BIT TES 
472 004210 000004 tod23: SCOPE 
473 OON212 012737 005674 OOCO04 MOV 8TRAPO, 84 -SETUP VECOR_IN CASE OF UNFORSEEN PROBLEMS 
(1) O04220 012737 000340 000006 MOV #340, ab6 *NO INTERRUPTS WHILE PRINTING FATAL MESSAGE 
47% OON2eh O0le737 000200 001124 MOV 8200; $GDDAT 
475 OO4234 012737 OO4e42 001106 MOV 8R0023,SLPAOR  ;INITIALIZE THE LOOPBACK ADORESS IN CASE OF AN ERROR 
47h OO4e42 005037 177546 Ro023: CLR LKS 
477 OO4O4S CLR R3 s INITIALIZE @ COUNTER LOCATION 
(1) O0042S0 105737 177546 no023: TSTB  LKS -TS THE CLOCK FLAG SET? 
(1) 004254 100404 BMI B0023 -IF CONTINUE ON WITH TEST 
(1) 0042S } INC R3 IF NOt INCREMENT THE COUNTER LOCATION 
(1) 004260 001373 BNE A023 "AND GO TEST THE CLOCK FLAG AGAIN. UNLESS... 
(1) 004262 104001 E0023: ERROR 1 *CLOCK FLAG DID NOT SET AFTER A WAITING PERIOD > 20 NS 

(1) BbaSpe COONzO eR Tne 
478 OO4265 012737 OO0200 17754 10003: MOV #200, LKS -MOVE A 1 INTO THE CLOCK FLAG BIT 
479 004274 023737 177546 001124 CMP LKS. $GDDAT “SHOULD NOT AFFECT THE FLAG BIT 
480 004302 001401 BEQ To0e4 
481 004304 104001 £10023: ERROR 1 ;CLOCK FLAG DID NOT CLEAR 

489 
4BY 
48S SBTTL INTERRUPT TEST 
486 004305 O00004 SCOPE 
487 004310 012737 OOSS74 OO0004 MOV #TRAPO, os4 ;SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
(1) 004316 012737 000340 000006 MOV #340, kb NO INTERRUPTS WHILE PRINTING FATAL MESSAGE 
473 004324 012737 podeo 001124 MOV 8200. SGDDAT “HAVE GOOD DATA INFO READY FOR TYPEOUT IN CASE OF AN ERR 
449 004332 012737 O04 001106 MOV 8ROOCY,SLPAOR INITIALIZE THE LOOPBACK ADDRESS IN CASE OF AN ERROR 
490 004340 012737 OO4406 000100 MOV #€ 0024 100 
491 OON346 005037 177546 CLR LKS sALLOM CLOCK INTERRUPTS 
492 QON3S2 012737 177776 ROO24: MOV 8340, a¥PS =NO INTERRUPTS 
493 004360 012737 000300 177546 MOV $300, LKS 
494 004366 005227 000000 noge4: INC 80 ;WAIT FOR 20+ MS 
495 004372 001375 BNE Aode4 *LOOP BACK IF NOT DONE WAITING 
496 004374 RESET “RESET SHOULD CLEAR INTERRUPT ENABLE 
497 004376 so pies) 001124 177546 CMP S$CDOAT, LKS "AND LEAVE THE CLOCK FLAG SET 
498 OO4404 001401 BFQ T0025 >GO ON TO THE NEXT TEST IF IT DID 
433 OO4405 104001 E0024: ERROR | sRESET SET INTERRUPT ENABLE OR CLEARED CLOCK FLAG 

501 
502 
503 .SBTTL NO SACK TIMEOUT TEST 
SOY “NO SACK TIMEOUT TEST 
SOS 004410 OO0004 to025: SCOPE 
506 O00441!2 012737 005674 cOC0O4 MOV eTRAPO, 284 ;SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
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OZKNAD. P11 NO SACK TIMEOUT TEST 

(1) 904420 12737 000340 000006 MOV 740,986 = NO INTERRUPT ail ILE PRINTING FATAL MESSAGE 
7 oo44e6 «(01 000300 001124 MOV #300, SGDDAT HAVE GOOO 6 READY FOR TYPEQUT IN CASE OF AN ERR 
58 OON4S4 012737 OO44S6 001106 MOV $ROO2S SLPAOR INITIALIZE Oe [JopBnck AOOPESS IN CASE OF AN ERROR 
509 Oo4442 0 000340 000102 MOV #340, 162 NO INTERRUPTS AFTER THE FIRST ONE 
S10 OO44SO O01 004S30 000100 MOV #CC725, 100 
Sil OO4455 piers 177546 Ro02S: CLR LKS 
Sle dove 012737 00030 177776 MOV $360, PS 
513 004470 005003 CLR R3 ; INITIALIZE A COUNTER LOCATION 
(1) OO4472 10573" 177546 anoces: STB LKS 71S THE CLOCK FLAG SET? 
(1) OO447B 1 BMI 8002S TF SO, CONTINUE ON WITH THE TEST 
(1) 904500 00S203 INC R3 TF NOT INCRENENT THE COUNTER LOCATION 
(1) 004502 001373 BNE ROOSS AND GO TEST THE CLOCK FLAG AGAIN. UNLESS... 
(1) OO4504 104001 E002S: ERROR | CLOCK FLAG DIo® NOT SET AFTER A WAITING PERIOD > 20 MS 
(1) 904506 OO04IS T0026 
(1) 004510 Bodes : 
S14 004510 005037 177776 CLR PS >MAKE ALL INTERRUPTS 0K 
StS OO4S14 O12737 OOO100 177546 MOV #100,LKS *ENABLE CLOCK INTERRUPTS 
S16 OO4%S22 OC000! WAIT “THE ONLY WAY TO LERVE HERE WITHOUT ERROR IS TO INTERRUP 
S17 004524 | =1040% £10025: ERROR 6 IF IT ERROR 1S HERE ITS BECAUSE OF A “NO-SACK™ TIMEOUT 
518 O04%Sce— 0040S BR T0026 
519 004530 622737 000300 177546 Codes: CMP #300, LKS 
S20 004536 01401 BEQ Toe FIND OUT WHAT THE INTERRUPT DID TO THE CLOCK STATUS REG 
Sel OO4S540 104001 E2002: ERROR ! "TT CLEARED THE INTERRUPT ENABLE OR THE FLAG BIT 

523 
Soy 
525 .SBITL RESET TEST 
526 “RESET TEST 
Se? OO4S4e O00004 tod26: SCOPE 
S28 OO4S44 012737 005674 000004 MOV eTRAPO, 384 SETUP _VECOR IN CASE OF UNF ORSEEN. PROBLEMS 
(1) OO%5S2 012737 000340 000006 MOV #340, ah6 "NO INTERRUPTS WHILE PRINTING FATAL MESSAGE 
S29 004560 012737 000200 001124 MOV 8200 T s HAVE GOOD DATA INFO READY FOR TYPEOUT IN CASE OF AN ERR 
530 O04565 012737 OO4616 001106 MOV @R0026, SLPADR INITIALIZE THE LOOPBACK ADORESS IN CASE OF AN ERROR 
531 OO4S74Y 012737 000340 177776 MOV 8340, akPS *NO INTERRUPTS NOW 
S32 004602 012737 OC46S4 000100 MOV 8£0025. 100 
S33 004610 012737 000140 000102 MOV #140, 102 SETUP STATUS FOR AFTER THE INTERRUPT 
S34 004616 O0S037 177546 ROOZ6: CLR LKS 
535 O04622 012706 001000 MOV #1000, SP ;SETUP THE STACK 
6% OO4606 010727 OOO100 177546 MOV 8100, (KS >SET INTERRUPT ENABLE BIT NOW 
637 005227 000000 A002: INC #0 *WAIT FOR CLOCK FLAG TO SET 
538 004640 1375 BNE A026 
539 oo464e O0000s 10026: RESET sRESET SHOULD NOT CLEAR THE FLAG 
SHO OO4644 023737 177546 001124 CMP LKS, SGODAT ‘FIND OUT IF ID DIT DID OR NOT 
S41 004652 001401 BEQ 10027 
He Oo4654 104001 E0026: ERROR 1 sRESET DID NOT INITIALIZE THE LKS WORD CORRECTLY 

S44 
S4S 
S46 TTL CLOCK FLAG BIT TEST 
ou? OCK FLAG BIT TEST 
S48 'MGKE SURE IT DOESNT CLEAR WHEN YOU TRY TO SET IT VIA A MOV’ INSTRUCTION 
S49 O046S6 O00D04 40027: SCOPE 
SSO 004660 Q12737 005674 000004 MOV STRAPO, 84 ;SETUP_VECOR IN CASE OF UNFORSEEN PROBLENS 

012737 000340 000006 MOV #340, 266 ;NO INTERRUPTS WHILE PRINTING FATAL MESSAGE 
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OZKWAO. P11 CLOCK FLAG BIT TEST 

S51 004674 + 012737 000200 001124 MOV #200, SGDOAT HAVE GOOD DATA INFO READY FOR TYPEOUT IN CASE OF AN ERR 
S52 004 Ole 004722 001106 MOV $0027, SLPADR INITIALIZE THE LOOPBACK ADORESS IN CASE OF AN ERROR 
553 00471 pleray 000162 CLR 102 
osy 04714 12737 005000 000100 #70030 ,100 
SSS 722 177546 ro027: CLR LKS 
S56 OON7e6 01 000340 177776 MOV #340, PS 
557 OON7M O01 001000 MOV #1000, SP TUP THE STACK 
558 OO474O 005037 001230 CLR WORD TUP A COUNTER LOCATION TO = 0 
559 OO4744 005237 001030 eo027: INC WORD 
SEO 004750 001375 BNE “WESTE TIME LOOPING UNTIL THE COUNTER REACHES 0 
Shi OO47S2 Ol 000300 177546 MOV #300, LKS “SET INTERRUPT ENABLE AND TRY TO SET THE CLOCK FLAG 
S62 004760 012737 000200 177546 MOV 8200; LKS TRY TO SET IT BGAIN 
S63 004766 023737 177546 601124 CMP LKS. $GDDAT “DID THE CLOCK FLAG STAY SET? 
S64 OC4774 OO140! BEQ T0030 -IF NOT GO ON TO THE NEXT TEST 
B65 004776 104001 £0027: ERROR | “ERROR - MOVED A ’1’ INTO THE CLOCK FLAG BIT AND IT STAY 

559 .SBTTL CLOCK FLAG AFTER INTERRUPT TEST 
570 -SEE IF AN INTERRUPT CLEARS THE CLOCK FLAG 
671 005000 000004 t0030: SCOPE 
S72 005002 012737 005674 co0004 MOV #TRAPO, O84 “SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
(1) 005019 012737 O00340 000006 MOV #340, 266 *NO INTERRUPTS WHILE PRINTING FATAL MESSAGE 
S73 005016 Q0S037 1775% CLR NO CLOCK INTERRUPTS BEFORE WE ARE READY 
S74 O0S0ee 012737 000100 001124 MOV $100, SGDDAT GOOD DATA INFO READY FOR TYPEOUT IN CASE OF AN ERR 
575 005030 012737 O0S03% 001106 MOV #RO030, SLPADR INT IALIZE THE LOOPBACK ROORESS IN CASE OF AN ERROR 
57 00503 012737 005100 000100 ROO30: MOV #90030) 100 SETUP CLOCK INTERRUPT VECTOR 
577 005044 005037 000102 CLR 102 ;PRIORITY LEVEL WILL ALLOW FURTHER INTERRUPTS 
S78 00S0SO 005037 177776 CLR PS 
579 005054 012706 001000 MOV #1000, SP SETUP THE STACK 
580 005060 005037 TyTote CLR LKS 
€8i 005064 105037 001230 €LRB = WORD CLEAR OUT A COUNTER LOCATION 
S82 005070 Ol OOOI00 177546 MOV $100,LKS NGBLE CLOCK INTERRUPTS NOW 
583 005076 1 WAIT BATT FOR AN INTERRUPT 
584 005100 012737 005126 000100 A030: MOV £0030, 100 SERROR IF We INTERRUPT AGAIN 
fq 005106 005037 177776 CLR "LET INTERRUPTS HAPPEN NOW 
S% OSii2 105237 001230 B0030: INCB WORD DO A NOTHING LOOP FOR A VERY SHORT PERIOD OF TIME 
S87? 005116 001375 BNE 80030 *WE SHOULD INCREMENT TO 0 LONG BEFORE AN INTERRUPT COMES 
Seg 005120 00S037 177546 CLR LKS 
589 005104 000401 BR T0031 
590 00512 104001 £0030: ERROR 1 INTERRUPT DID NOT CLEAR THE CLOCK FLAG 

285 
Soy -SBTTL NO INTERRUT AT PRIORITY 7 TEST 
59S “TEST THAT CLOCK WILL NOT INTERRUPT WITH PROCESSR AT PRIORITY 7 
596 005130 O00004 +0031: SCOPE 
S97 005132 012737 O00S674 oO00004 STRAPO, a84 -SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
(i) 005140 012737 000006 MOV #340, 346 = NO INTERRUPT WHILE PRINTING FATAL MESSAGE 
S98 005146 012737 O0SIiS4 001106 MOV #ROO31,SLPAOR  ;SETUP LOOPBACK ADDRESS IN CASE OF AN ERROR 
599 005154 005037 17754 ROO31: CLR LKS 
600 005160 006 CLR R3 INITIALIZE A COUNTER LOCATION 
(1) 005162 105737 177546 R0031: TSTB  LKS 'TS THE CLOCK FL LAG SET? 
(1) 005166 100404 BMI 80031 IF SO, CONTINUE ON WITH THE TEST 
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177546 
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001124 

LOY 
MACYL! 27(663) 

INC R3 
BNE A003! 

E0031: ERROR 1 
BR T0032 

80031: 
MOV #1000, SP 
MOV #3405 
MOV #£0031, 100 
MOV #100, LK 
CLR R3 

coo3i: TSTB  LKS 
BMI 00031 
INC R3 
BNE C0031 

£10031: ERROR 1 
BR 70032 

00031: 
NOP 
NOP 
BR T0032 

£20031: ERROR 3 

13-JUN-75 12:05 PAGE 1-18 SEQ 0048 

;IF_NOT INCREMENT THE COUNTER LOCATION 
SAND GO TEST THE CLOCK FLAG AGAIN. UNLESS.. 
SCLOCK FLAG DID NOT SET AFTER A WAITING PERIOO > 20 MS 

welt INTERRF 
NITIALIZE A count a LOCATION 
S THE CLOCK F 
F SO, CONTINUE ON WITH THE TEST 
F Not T 

;GIVE CLOCK EXTRA TIME TO INTERRUPT 

;ERROR, CLOCK INTERRUPTED WITHOUT HAVING PRIORITY 

-SBTTL_ CC PUSH TEST FOR CLOCK INTERRUPTS 
-TEST THAT CLOCK INTERRUPT PUSHES CONDITION CODES ONTO STACK 
tod3e: 

my paaee 
MOV #RO032 , SLPAOR 

ROO32: CLR LKS 
CLR R3 

noo3e: STB  LKS 
BMI g0032 
INC R3 
BNE A032 

E0032: ERROR | 
BR 10033 

BOO3e: 
MOV #1000, SP 
CLR BUF 1 
CLR BUF 2 
MOV #C0032, 100 
MOV 8100, LKS 
MOV 8200. PS 
+SEC! SEV! SEZ! SEN 
WAIT 

coo3ze: CMP $217, BUF 1 
BEQ 70033 
MOV #17, SGODAT 
ERROR 7 

T0032 

; SETUP _VECOR_IN CASE OF UNFORSEEN PROBLEMS 
:NO_INTERRUPTS WHILE PRINTING FATAL MESSAGE 
;SETUP LOOPBACK ADORESS IN CASE OF AN ERROR 

j INITIEL 126 A COUNTER LOCATION 
-TS THE CLOCK FLAG SET? 
it SO, CONTINUE ON WITH THE TEST 

F NOt INCREMCNT THE COUNTER LOCATION 
SANGO TEST THe CLOCK FLAG AGA AGAIN. UNLESS.. 
CLOCK FLAG DID NOT SET AFTER A WAITING PERIOD > 20 MS 

; INITIALIZE THE STACK POINTER 

;SET UP VECTOR RETURN 
ENABLE INTERRUPT 
sSET PRIORITY 4 
:SET ALL CONDITION CODES 
:WAIT FOR INTERRUPT 

;ERROR DID NOT PUSH CORRECT PS ONTO STACK 
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DZKWAO.P11 CC PUSH TEST FOR CLOCK INTERRUPTS 

63S 
63% .SBTTL PC PUSH TEST FOR CLOCK INTERRUPTS 
637 -TEST THAT CLOCK INTERRUPT PUSHES THE PROGRAM COUNTER ONTO STACK 
638 o0S4i2 O00004 +0033: SCOPE 
639 005414 012737 005674 COCD04 MOV #TRAPO, 84 “SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
(1) 075422 0120737 OCO340 o0c006 MOV #340, 0%6 *NO_INTERRUPTS WHILE PRINTING FATAL MESSAGE 
640 C i30 012737 005436 001106 MOV #80033, SLPAOR *SETUP LOOPBACK ADDRESS IN CASE OF AN ERROR 
641 015436 005037 177546 ROO33: CLR 
p42 o0544e2 bO500, CLR Ks INITIALIZE A COUNTER LOCATION 
(1) OOSH4H4 | > 177546 ao033: TSTB  LKS -IS THE CLOCK FLAG 
(1) 095450 100404 BMI 80033 -IF SO, CONTINUE ON sot THE TEST 
(1) 005452 005203 INC R3 IF NOt INCREMENT THE COUNTER LOCATION 
(1) 005454 001373 BNE R0033 ;AND GO TEST THE CLOCK FLAG AGAIN. UNLESS. . 
(1) 905456 104001 £0033: ERROR } CLOCK FLAG DID NOT SET AFTER A WAITING PERIOD > 20 MS 
(1) 005460 000431 BR TOO34 
(1) 095462 80033 
643 O0S462 012706 001000 MOV #1000, SP sINITIALIZE THE STACK POINTER 
644 005466 005037 CLR BUF I 
64S 005472 005037 000774 CLR BUF 2 
645 005476 012737 OOSS24Y 000100 MOV #C0033, 100 sSET UP VECTOR RETURN 
647 O0SS04 012737 OO0100 177546 MOV #100,LKS “ENABLE INTERRUPT 
648 O0SSi2 012737 177776 MOV #200 PS “SET PRIORITY 4 
649 005520 000277 +SEC!SEV!SE2! SEN SET ALL CONDITION CODES 
650 005522 On0001 WAIT WAIT FOR INTERRUPT 
651 G0SSe4 Oe273? OOSSe4 000774 C0033: CMP #0033, BUF2 
652 005532 OO1404 BEQ T0034 
653 O00SS34 012737 O0SS24Y 001124 £10033: MOV #C0033, SGDDAT 
p54 00SS42 104010 ERROR 10 ERROR, DID NOT PUSH CORRECT PC ONTO STACK 

s 
658 .SBTTL END OF PASS INDICATING 
659 O0SS44 OCO004 70034: SCOPE 
650 005546 005037 177546 CLR LKS TURN THE CLOCK OFF 
bbl 0055S2 000005 RESET TURN EVERYTHING OFF 

663 ; 5, SESE SE a 3 8 SH SAE SE ESE gE SE a aE SS a 8 ESE SE a 9 8 EES EE SE SEE 

-SBTTL END OF PASS ROUTINE 

;#INCREMENT THE PASS NUMBER (SPASS) 
S#TYPE “END PASS SXOOXX" (WHERE XXXXX IS A DECIMAL NUMBER) 
:#IF THTRES A MONITOR GO TO IT 
7#IF ThcoRE ISN’T JUMP TO TOOO! 
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SEOP: 
00SSS4¥ 000004 SCOPE 
Ooeers 005037 001102 CLR STSTNM ;ZERQ THE TEST NUMBER 

005037 001214 CLR STIMES :2E THE NUMBER OF ITERATIONS 
00SS66 00S237 001100 INC SPASS : INCREMENT THE PASS NUMBER 
00SS57e O42737 100000 001100 BIC #100000, SPASS * DON? T ALLOW A NEG. NUMBER 
00S600 005327 DEC (PC)+ "LOOP? 
005602 9000001 SEOPCT: .WORD 1 
005604 003021 BGT SDOAGN : YES 
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OZKWAD.P11 ENO OF PASS ROUTINE 

(1) 005606 012737 MOV (PC)+,a(PC)+ sRESTORE COUNTER 
(1) 005610 oocod! SENOCT: .WORD 1 
(1) 905612 GOS602 SEOPCT . 
(1) 005614 104400 oossEs4 TYPE SENOMG -TYPE “END PASS # 
(2) Occ 013746 001100 MOV $PASS, -(SP) SAVE SPASS FOR TYPEOUT 
(2) OC 624 104410 TYPOS °GO TYPE--DECIMAL ASCII WITH SIGN 
(1) OC°S26 104400 005571 TYPE SENULL >TYPE A NULL CHARACTER 
(1) OCS632 013700 ococ4e2 SGETH2: MOV ds42, RO *GET MONITOR ADORESS 
(1) 005635 OO1404 BEQ SDOAGN -T 
(1) 005540 004710 SENOAD: JSR PC, (RO) GO TO MONITOR 
(1) 005642 O00240 NOP : SAVE 
(1) O05644 000240 NOP -FOR 
(1) 005646 O00c40 NOP TACTIL 
(1) 005650 000137 oO015SO SDOAGN: JMP 9470001 > RETURN 
(1) 005654 005015 047105 O20104 SENOMG: .ASCIZ <15)<12>/END PRSS a7 
(1) 005662 040520 051523 O21440 
(1) 005670 000 
(1) 005671 377 377 O00 SENULL: .BYTE -1,-1,0 NULL CHARACTER STRING 
664 005674 O0SO46 TRAPO: CLR -(§p) 
665 005676 004737 OObe2l16 JSR PC, STYPE sPRINTOUT“ TRAPPED TO 4 FROM “ 
655 005702 007651 TRPMES ADDRESS OF THE MESSAGE 
657 OS704 011646 MOV (SP). -(SP) “GET THE ADORESS WHERE THE TRAP OCCURED 
658 095706 162716 oc000e SUB #2, (SP) j MOKE IT RIGHT 
669 005712 104402 TYPOC STYPE OUT ADDRESS IN OCTAL 
670 O0°S714 104400 O0122S TYPE  ,SCRLF >PRINTOUT A CARRIAGE RETURN-LINE FEED 
671 OuS7e0 O0SO46 CLR (SP) 
672 O0S7e2 004737 006216 JSR PC, STYPE PRINTOUT RESTARTING MESSAGE 
673 005726 007722 TRPM2S “ROORESS OF RESTART MESSAGE 
674 005730 O00e40 NOP 
675 005732 O00C4O NOP 
676 005734 00040 NOP 
677 005736 O00cC4O NOP 
678 005740 000005 RESET 
679 005742 000137 001416 IMP START 
680 ; ¢ SESHE SE SESE 98 3-36 SEE 3-0 90 3 JE SEE 9 9 3 SSE 2 9 3 8 3 4 EEE JE HE EH EEE HE 

(1) .SBTTL SCOPE HANDLER ROUTINE 

(1) 5 #SHW14=1 LOOP ON TEST 
(1) -¥SWI1=1 INHIBIT ITERATIONS 
(1) ; #SWO9=1 LOOP ON ERROR 
(1) #5u08= 1 LOOP ON TEST IN SWR<7:0) 
(1) ‘4THE TEST NUMBER (STSTNM) IS INCREMENTED ANO DISPLAYED IN DISPLAY<7:0) 
(1) SAND THE ERROR FLAG (SERFLG) IS DISPLAYED IN DISPLAY<1S:09) 

(1) OOS746 SSCOPE: 
(2) O0S746 o00240 NOP 
(1) 005750 006137 177570 ROL aSWR -LOOP ON PRESENT TEST? 
(1) 005754 100S11 BMI SOVER "YES IF SW14=1 
(1) -S8884START OF CODE FOR THE XOR testenuente 
(1) O00S756 O00416 SXTSTR: 6R 6$ IF RUNNING ON THE “XOR” TESTER CHANGE 
(1) THIS INSTRUCTION TO A “NOP” (NOP=C40) 
(1) 005760 013746 oO0c0004 MOV JKERRVEC, - (SP) “SAVE THE CONTENTS OF THE ERROR VECTOR 
(1) 005764 012737 006004 cococ4 MOV #5S, Q#ERRVEC SET FOR TIMEOUT 



po a eat Oe a A FREQUENCY CLOCK PROGRAM MACYI1 27(663) 13-JUN-75 12:05 PAGE 1-2) SEQ 0051 
OZKNAD.P11 HANDLER ROUTINE 

(1) 37 (177060 ay 92177060 UN OUT ON XOR? 
i 1263 000004 { )4 ,SOERRVEC : SI hg iekrieere 

(1) Ss: erp (SP)+, (SP)+ : HE STACK oF TER A A TIME OUT 
(1) 000004 MOV (SP)+, S8ERRVEC ik roRe T ERROR 
(1) 1 BR ON THE PRESENT oe 
(1) 18 6S: #eeeRENOD OF FOR THE XOR a He 
qd) 14 032737 OOON00 177570 AIT SOO Secu . TEST? 
(1) OO14g4 BEQ gs *BR FN 
() 423 177570 001102 cee SESHR, STSTNM On "4 eiGHT TEST? SUR<7:0) 

(1) OOSOH 1 001103 2s TSTB RFLG "HAS AN ERROR OCCURRED? 
(1) OO6040 0014 BEQ "BR IF NO 
(1) O06042 123 001115 001103 CMP SERMAX, SERFLG ina, ERRORS FOR THIS TEST OCCURRED? 

(1) pete iter 001000 177570 ot #003, asSHR her, ON ERROR? 
(1) 006060 OO! BEQ ‘BR IF ot 
(1) QOb0b¢ 01 001110 O01106 7S: HOV sLeren, , SLPAOR >SET LOOP ADDRESS TO LAST SCOPE 

(1) 006072 10505 001103 4g; CLRB 0s SERFL ZERO THE ERROR FLAG 

(t} Boies boos ee ge ge CC EAPE TO THE REXS TEST Ons 10 MME 
(1) 006104 heer) OOH000 177570 3%: BIT 8511, a8SWR Tiwi IBET ITERATIONS? 
(1) O06l1i2 OOO! BNE 1$ “BR IF YES 
(1) OOB114 001100 Isr $PASS LIF FIRST PASS OF PROGRAM 
(1) 006120 001 Q 1$ : INHIBIT ITERATIONS 
(1) O06le2 001104 INC SICNT INCREMENT ITERATION COUNT 
(1) 006126 023737 001214 001104 CHP STIMES, SICNT ‘CHECK THE Nut ©R OF ITERATIONS MADE 

(1) boele 0 tera 900001 oo11oH 1s: Ya REINITIALIZE THE LTERATION COUNTER 
(1) 006144 013737 006214 O01214 MOV SrAENY” TIMES ;SET NUP =R OF ITERATIONS TO DO 
(1) 006152 105237 001102 SSVLAO: INCB § :COUNT TEST NUT ERS 
(1) 006156 Oli 001106 MOV (SP), SLPAOR : SCOPE LOOP ACORE 
(1) O06lb2 O11 091110 MOV (SP)' $. PERR SAVE ERROR LOOP ALCRES 
(1) 006166 121 CLR ;CLEAR THE ESCAPE FROM ERROR ADDRESS 
(1) 006172 Il 000001 115 MOVB «81, SERN Y ALLOW ONE(I) ERROR ON NEXT TEST 
(1) 006206 a1 S747 001102 earn SOVER: MOV STSTNM, SYDISPLAY “DISPLAY TEST NU“ER 
(1) D0be0% 013716 OO1106 Ov SLPAGR; iF UGE RETURN Abune SS 

(1) 006214 00001 SHXCNT: 10 *MPX. NUMCER OF ITERATIONS 
at eri iiiitiiiiieteittiititirerrtiiititerteriiririet tts} 

1) .SBTTL TYPE ROUTINE 

(1) s#ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
(1) T#THE ROUTINE WILL INSERT A NU'2ER OF NILL CHARACTERS AFTER A LINE FEED. 

B Gree: MET i ge eed eae aes 
Cy) : #NOTES: SFILLO CONTAINS THE CHARACTER TO FILL AFTER. 

(1) - CALL: 
(1) :#1) USING A TRAP INSTRUCTION 
(1) ite TYPE — ,MESAOR sMESADR IS FIRST ADDRESS OF AN ASCIZ STRING 
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(1) i TYPE 

8 ig ReSAOR 
(1) :#2) USING A JSR INSTRUCTION 
(1) i MOV , 7 (SP) : PUSH PROCESSOR STATUS WORD ON THE STACK 
(1) ie ISR ’ STYPE CALL TYPE ROUTINE 
a) si MESADOR FIRST ADRESS OF MESSAGE 

(1) 00621 105797 0011S) STYPE: YTSTB STPFLG : 1s THERE A TERMINAL? 

(1) Dooce 000000 HALT 3 iL HERE IF NO TERMINAL 

(1) 006230 010046 18: MOV RO, -(SP) SAVE RO 
(1) 006032 01 oo0002 MOV actsP), RO “GET ADORESS OF ASCIZ STRING 
(1) OCo2% 12046 2s MOVA —« (RO) +, ~( SP) * PUSH TER 10 BE TYPED ONTO STACK 
(1) O06e% 001 Be 4g ‘BR IF IT ISN’T THE TERMINATOR 

Ut) Goce Bisson mv (es. RO RESTORE RO or ol) (OFF THE STACK 
1) Boece 062716 o000d2 38 £00 #2, (SP) sa UST RETURN PC 

(1) 006254 vated 006306 4g: ISR PC, 78 ifs Wipe THIS 
(1) Doeeed 1e37e% 001150 cs: CPB SFlutc, (SP) ils HW UME FoR FILLER CHARS. ? 

(1) OCbebb 013746 00114 a) SNULL , -(SP) GE to Pree CHARS. NEEDED 

(1) 006272 105366 000001 6S DECB «= s«&A( SP) “DOES A NT NED to BE ’ 

cL} Spese teu 006306 a 73 BO er A MLL Te MAL OFF OF STACK 
(1) 006304 6$’ *LOOP 
(1) 006308 105777 172630 73: TSTB TPS “WAIT UNTIL PRINTER IS READY 

(1) 14 Lier? o00002 172622 Hoy g (SP), @STPB ;LOAD CHAR TO BE TYPED INTO DATA REG. 

b8e 33 JZHHIHHHINNMHBHHEHHHHHHEEHHEEHIHE wHIHE 45 30 364 aE 38 at 

(1) .SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

(1) ; : 
(1) rr MOV NUM, - (SP) “PUT THE BINARY NUMBER ON THE STACK 
C1) <i TYPOS G0 TO THE ROUTINE 

(2) 006324 STYPOS: 
(3) 606304 O100% ov PUSH RO ON STACK 

(3) Sopa ote MOV ipuet Ro ON STACK 
(3) Does OL0346 Hoy ast R3 ON STACK 
(3) O1L0S46 “PUSH RS ON STACK 
(1) Oie74% dece00 MOV ise! BLANK eat AND SIGN 
(1) DEN? Gleeos G000c0 MOV :GET THE I NUMBER 
(1) 1 BP, -BR IF INPUT IS Pos 
(i) 00S40s eG MAKE THE BI NUMBER POS 
(1) 006352 112766 o0000SS o0cdd! "MAKE THE ASCII NUTER NEG 
(1) 006360 005000 1S: CLR ZERO ThE CONSTANTS INOEX 
(1) 006362 012703 006540 MOV SETUP THE OUTPUT POINTER 
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Y CLOCK PROGRAM MAINDEC-11-D2KWA-O LINE FREQUE 
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=
 

9
4
 

=
 

atop 
ieee 

:
 

CHARACTER TO A BLANK 
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TACK_INTO RO : 
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u 
ry 

Tan 
wee 

HESe 
gow wpe 

iy! 
s
e
r
 

gia p
e
r
¥
y
a
a
t
e
 

a curtoaaseas 
e
m
e
m
o
m
o
n
e
 

e
m
M
e
n
o
n
e
a
 

o
e
 

O
S
 

O
H
 
E
M
M
 
C
M
O
M
O
H
 
E
D
 

BR IF 
31 ae THE BCD DIGIT BY 1 

THE 
BCO 

I 
S 

T 
ance 
A SP 

ME 
T 

fe 

iPGen THIS B60 DIGIT 
Bt ren THE B20 

= 
e 

= 
povce 

2 
® 

c
m
 

ip 
“
w
o
,
 

= 
y
t
 

= 
f
e
e
 

7 

easeensen® 
n2S 

eomadnd e
e
 

Pspane 
soy dusncks -ecatebaftrreeteecitad 

—_ 
a 

oS 

; DBL: OCA sad ansenacenesneseseeseneesscenecreveersessneceeess 

-SBTTL BINARY TO OCTAL (ASCII) AND TYPE 
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5 FOR NUMBER OF DIGITS TO TYPE 

;L=TYPE LEADING ZEROS 
;O=SUPPRESS LEADING ZEROS 

;NUMBER TO BE TYPED 
;CALL_FOR TYPEOUT 

; *STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
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MOV = =—sNUM E pbbgabtisneivelieseardetelseenaenet 
Gees 

eon eee HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 

eure 8 
-(SP) 

; #STYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 

»~(SP) 
° #CALL: 
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OZKMAD.Pi1 BINARY TO OCTAL (ASCII) AND TYPE 

(1) 12604 MOV (SP)+. RY RESTORE RH 
(1) vated pieey MOV ea REST one R 
(1) 006756 016555 o0000e xco0co4 (SP), 4(SP) ACK FOR RETURNING 
(1) Q06764 Olebi6 (SP)+, (SP) 
(1) 006765 000002 RTI » RETURN 
(1) 006770 000 8s: .BYTE 0 i STORAGE FOR ASCII DIGIT 
(1) 006771 000 "BYTE QO * TERMINATOR FOR TYPE ROUTINE 
(1) 006 000 SOCNT: ‘BYTE 0 “OCTAL DIGIT COUNT 
(1) 006 000 SOFILL: .BY 0 ;ZERO FILL SWITCH 
(1) 006774 000000 SONDGE 0 “NUMBER OF DIGITS TO TYPE 
684 » HHH }HIHHHHH HEH HHH HHH HHH 

QQ) 
(1) ‘samt ERROR FTSSAGE TYPEOUT ROUTINE 

(1) s#THIS ROUTINE USES THE “ITEM CONTROL BYTE” {SITENB) TO DETERMINE WHICH 
(1) #£°20R IS TO BE REPORTED. IT THEN OBTAI THE EErOR TABLE” (SERRTB), 
1) h#AND REPORTS THE APPROPRIATE INFORMATION CONCERNING HE ERROR. 

(1) 006776 SERRTYP: 
(1) 006776 104400 001225 TYPE SCRLF "CARRIAGE RETURN” & “LINE FEED” 
(1) 0100% MOV RO, -(SP) “SAVE RO 
(1) 007004 005000 CLR RO sPICKUP THE ITEM INDEX 
(1) 153700 001114 BIS8  aeSITEMB,RO 
(1) OO7012 OO1OOH SNE 18 IF ITEM NUMBER ER 1S ZERO JUST 
(1) i TYPE THE ERROR 
(2) 007014 O13746 001116 MOV SERRPC, -(SP) : SERRPX Fo FOR TYPEOUT 
(2) ERROR RODRESS 
(2) OO70eD 104402 TYPOC 360 =-OCTAL ASCII(ALL DIGITS) 
(1) OO70c2 OC0426 BR 6$ GET 0 
(1) 007024 005300 18 DEC RO : THE INDEX SO THAT IT WILL 
(1) 0070°% 006300 RSL Ro : WORK FOR THE ERROR TABLE 

(1) por 3 cS fo 
(1) 007034 001232 #SERRTB, RO FORM TABLE POINTER 
(1) 00700 012037 007050 MOV (RO)+, 2% ; PICKUP “ERROR MESSAGE” POINTER 
(1) OO7044 OO1404 Fe x REE DE TYPEOUT IF NO POINTER 
(1) OO7046 104400 YPE "ERROR MESSAGE” 
(1) po70s0 000000 2s WORD 0 crn FESSAGE™ POINTER GOES HERE 
(1) 104400 001225 TYPE SCRLF RETURN” & “LINE FEED" 
(1) 007056 01 007066 3s MOV tRO)+, 45 iste CKUP “DATA HEADER™ POINTER 
(1) QO7062 OO1404 BEQ cs :SXIP TYPEOUT IF 0 
(1) 104400 TYPE THE “DATA HEADER” 
(1) 000000 us .WORD 0 ;“DATA HEADER” POINTER GOES HERE 
(1) 104400 001225 TYPE SCRLE ; IAGE RETURN" & “LINE FEED" 
(1) 011000 S$ MOV (RO), RO :PICKUP “DATA T7LE™ POINTER 
(1) 007076 001004 SNE i600. TYPE THE DATA 
(1) 007100 012609 6S MOV (SP)+_RO STORE RO 
(1) 007102 104400 001225 TYPE RLF mn RETURN” 8 “LINE FEED” 
(1) 007106 000207 RTS 
(2) OO07110 7$ 
(2) 007110 01304 MOV Q(RO)+, -(SP) ; @(RO)+ FOR TYPEOU 
(2) OO7lle | TYPOC ; ~-OCTAL pSCTT CALL DIGITS) 
(1) 007114 00s7!1 TST (RO) ;15 THERE ANOTHER NUMGER? 
(1) 007116 001770 BEQ 6$ °BR IF NO 
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ERROR MESSAGE TYPEOUT ROUTINE DZKWAD.P11 
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INOEX THROUGH THE TRAP TABLE FOR THE 
#OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED 
#GO0 TO THAT ROUTINE. 
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-SBTTL ERROR HANDLER ROUTINE 
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“TRAP” INSTRUCTION. 
ABLE CONTAINS THE STARTING ADORESSES OF THE ROUTINES CALLED 

ROUT INE 

-SBTTL POWER DOWN AND UP ROUTINES 
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