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1,0

ABSTRACT

This program allows the user to checkout or dedug the KPVilea,
L8I=11 Pover Fail/Line Tine Generator, To check=put Pover fall,
NoneVolatile Memory (i.,e,, core) RuUst be lecated in the first 4K
aemory, The user should check the jumpers on the option as vell
a8 jumpers on the L8l=ii module,

Cven though the KPVeiiA is a L8I-i1 option, this program was
degsigned to run on any POPeil Fanmily Computer, 1lf the user is
untamijiar vith an LBIeii he should reviev gections 8,4 and 19,5,
A sotftware sviteh register is fncjuded vith this progras,

Every effort ves sade to maka this progras contors to LBI-i}
prograsfing restrictions, MNovever, the user should read sections
7.1 ena 7,2,

S8LQ 000)
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REQUIREINENTS

Cquipment

2,

PDP=141 TenilYy Conputer with 4K of core amemory (or more) and
console 1/0 facilities (i,0,, TTY), 12 CPU {s an L8I-i1,
Powere=up optien 01 should d»e jumpered on CPU module,

KPve=1i under test,

The following jumpers aust be installed or removed (Standard
Factory Centiguration)s

INSgTALLED RENCYVED

X rr 1 17x17 7]} [ 1 X 1 X1 1)
wi,N2,¥3 N6, WD, 30
Ma, NS, WY w12
We,N11,W13

Wig, W18

2,2 8torage

This progras occupies and Uses the lover 4K of memory,

8EQ 0004



3,0

3.1

3,2

Page §

LOADING PROCEDURE

Method

Standard procedure for norimal binary taepes should be folloved,
1, Abgolute loader must be {n menmory,

2, Place bdinary tepe {n reader,

3, Type address #7300 (eodeteraine py location of loader),

4., Type ®G" (program vill be l10aded into aemory),

The program can aleo be leaded by XXDP, ACT or APT,

Non=8tandard Address, Vector, of Use of Sottvare Switeh Register

This progran is set te test a KPViieA with a standard address and
veeter, If any eof these are ¢ifferent on the KPViieA or KDil Yyou
are tesgting, change the eerrespording lecation in meaory bdetore
starting this test,

CURRENT
TAG ADDRESS CONTENTS CONNENTS
coe scccsse cocccece avsecece
sBASE 001246 177846 9 sBASE ADDRESS OF EQUIPNENT

sVECTY 001242 0004500 g2 INTERRUPT VECTOR 01

¢BWREG 000176 000000 P INANUAL SWR

noclk 001370 000000 prindicates 12 clock to be tested,
1980 test cleckyssi no clock test,
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4,0 STARTING PROCEDURE

4,1 Contro}l Switeh Setting

Sefore starting the diagnostic, set all sviten register Dpits as (
desired, 8ee section 3,1,

4,2 B8tarting Adéresses
300 start of Logic Tests

4,3 Prograa andsor Operator Actien
1, Load program into sesory,
3, gnter keyboard "00T°, 1

3, Alter location "SWREG" to reflect desired options of a svwiteh
register = See section 8,1, 1

¢, Type starting asddress, tolloved by "G" to start progran,

Fr
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OPIRATING PROCEDURE

Svitenh Register Funetion

SWR 81T OCTAL FUNCTION WHEN SET
L4l 11 1 I L L L 1 1 ] OSSP VO EPOOS
19 100000 HALT OF ERROR
14 040000 L00P OR TEST
13 020000 INNIBIT EBRROR TYPEOUT
11 004000 JNNIBIT ITERATIONSG (SHORT PASS)
10 002000 BELL ON ERROR
0o 000400 LOOP ON TE8T IN BWR <7;0>
NOTE

The Svwitech Register may DHO® changed at
any time while the diagnostic {8 running
by typing "°@e,

Scope LooPS

If an error o€ours and the user wishes to scope the error,
"SSUREG® sheuld De ajtered te "100000" at the start of the test
to halt on error, then wvhen the Pprogram haltes on errer and the
CPU enters T"ODY, "GSUREG® should dO altered to "060000° to loep
on current teet and inhibit errer <typaocut, then <type "P" ¢o
continge progras esesutien,

8%Q 0007
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S,) Program ands/or Operater Action

1,

When the progras 15 fnitially started it vwill type!

"MDe11+DVKPAeA
S§WRe000000 NEWs®

Progras waits for operator to enter a ssvwiteh register
seeting, If the progras 185 reptarted, no typeout will occur
to change the Sviteh Register setting, see section 0,6,

Progran executes a pase of logic tests, subtest {terations
fnnibited,

Prograns reports any errors it detects as vell as any pover
fajlures that oceur,

Progran reports °END PASS XX POWER FAILS YY®* where XX » the
total passes conpleted and YY is the total nusber of pever
fatls detected while the proegras has run, Deth nusbers are
octal,

Progras eOntinues execution of steps o8 only vith subdbtest
fterations (unless inhidited by eperatoer),

NoTE

Pover talilures CAN NOT be generated )»y
this pregraa, ™The eperater nust
generate thes, They ean bde {ntlected
only atfter step 02 had? been executed,



6,2

7.0

Error printout

Printout varies vith the error detected, 7The error PC typed out

{8 the actual lecation 51 the efror Call,

NoneStagndard Errer Najlt

Bus errors vill cause & Halt in the routine °"IOTRD",
that cgused this trap will de in "TRTO",

RESTRICTIONS

The address

SEC 0009

Il



0,0- MISCELLANEOUS

0,1

-

-

Pover rail

After g DoOver failure occurs, the progras enecution vil] continue
at the point where the pover failure occurred, The progras will
type "pr=0K® {f ne nessages ver® deing typed out, It a message
vag being typed oeut at the time eof the power fall, it will
coaplece typeout of that message,

XXDP, ACT, APT

The progras {18 chainabdle under XXDP, ACT, or APT, Although "APT
HOOKS® have been installed, theY have not deen tested,

Cxecution Time

0,8 Minutes (6 see) Iteration Inhivited « Xo Errors
0,78 Minutes (80 see¢) With Iterations e No Errors

(
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L8I=11 *°NDT* Comamands

FORMAT

<CR> RETURN

<LP>» LINE FEED

*(UPARROW)
€ (LEFT ARROW)

R/
/
$N/ or RN/

R1G or RG
‘L

tPorep
RUBOUT

DESCRIPTION

Clese opened Jocation and accept next
coaend,

Clese current iecationy open next sequential
lo0Cacion,

Open previous lecatien,

Take gontents of opened locatien, indened D>y
centents of PC, and epen that locatien,

Take gentents of opened location as abdsolute
eddress and eopen that lecation,

Open the woldé at locetion R,
Reopen the last lecation,

open general register N(o=7) or (14 2]
register),

GOTO losation R end start progras,

Execute Boototrap Joader using N as device
COR, Ceonsole device s 177860,

Preceed vwith pregran execution,

Crases Proevieus nuyseric character, Response
1s & basksliésh (\),

] |

SEQ 001}
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6,5 Entering L8I-1% *00DT*

The hajit or ODT microcode state of the KDit (LSleif CPU) can be
entered in four different vways (others are a sudset of these)
from the run states

1, Cxectution of an L8I=1] halt instruetion,
2, A gouble bys error,
3, AS & pever up eptien,

4, ABCII bresk with DLVii freaing errer asserting +\he B halt
1ine (onabdbied by Juaper of DLVYL),

Upon entering the halt state, the KDILIF respoends through the set
of comgands 1isted in section 0,4,

Use of Proeraa Beftvare SWR

The segtvare sviteh register may be changed vhile the pregres 19
TUnning OBy typine "G (contrel and Jetter G keys typeod
simultanecusly), When G is typed, the pregras responds b>Y
typing “ONRBXXXXXIX® where XXXXXX equal’d the foraer contents of
the sviteh register,

It you vish to keep the eurrent vajue, type <CR>, It yeu wish o
change the value, .type the nev value felleved by & <CR>,

It fs feportant te note that the diagnestic 18 not running atter
the “G until a <CR> 15 typed,

/2
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8,7

Page 1)

TTap Catener

The Trap Cateher {n this diagnoStic empleys a nev concept, Thise
concebt Vill enadle the UuUBSer of this diagnostic to gain mole
knowiea/e of the events that ledad the progras to this ares,

The Trap Cateh consists ¢t PCe2 and JBR PC,R0 (1,0,, LOcation 300
would contain 302 and location 302 would contain 4700),

When g device uUnexpectedly Intelfrupts te the Trap Catehor, it
would piek up the PCe2 of the trap a8 &an aderess of the interrupt
service routine,

Thy progrem weuld then pick up "4700° as the nev PN, Bit 7 of
the nev PBYW having bdeeh set, Yeuld prevent turther interrups
trons lePPOning, Whea the CPU attempts te enecute *4700°
(JBR PC,RO), & Dussetine=qut trap vill eccur teo locetion 4,
Locatien 4 contaings & peinter te "JOTRD®, & reutine thet wil}
Teport the trap a8 an orrer,

To guard ageinst *Real® Sus erreérs restiry "~ thresgh lecation ¢
to TIOTRD®, we eheck to te® it the & that dreysght us to
l10cation 4 really eene fron the Trap Cateher ares, It net we’l)
halt and leave the Trap Adéress i(a °"TRYO®,

NOre apout the Interrupt erfrer Con HO teound in the depeription of
the erver in the pregras 1istin® in the reutine "10TRD°,

8L0 001)
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9,0 PROGRAN DESCRIPTION

7871

872

1817}

I8T4

7878

T8T¢

T8TY

In this test ve vwrite all availedle aemory froa the end
of the preeres teo address 17470 with efther a sero
pattern or & oneé pattern depending on vhether ve are
on an even pass numbel or 044 pass nhuader, Ve restrice
nemory ehecking te the lover 4K of memory since other
meROry c¢oulé Do veletile, °"MNILIN® (address 1)42) say
be changed te reflect an ond address greater than 17470
12 more nenevejiatile Remory 16 in your systes,

Atter vwriting memory, it 16 read dack to assure that |t
could be vwritten eeorrectly, It not, an error 1is
reported,

During the aemery vwrite perjed, pover tailures could
oceur, Apprepriate sottvare tlays are set vwhile
vriting meaory 80 that the pever up routine c¢an check
ReROry Aafter & pever up vitheut eonfusing the pattern
vritten 4{n aeaery,

Here we ghesk te se¢ that the cleeck vwill respond vwith
‘D RPLY® vwhen addretsed, This test s in tve partes
Part One addresses the eleck with B DIN% Part 7Twe
0ddresses the e¢leek with *°0 DOUT®, It this test tails,
no furthepr tests vill de perfernmed, The operator nmust
gix the errer, Ne may leep on test twe,

Nere we try setting, then eglearing dit 6 (interrupt
enable) ot the Centrel and Btatus Register (CBR), 1If a
pover fajilure eceyrs 4during this test, the test vill bde
pertersed ageain,

In this test ve wait to se® {f the c¢lock CBR it 7 will
set, interrupt erable {6 also set, After COR DIt 7
sete, VO OXPpOEt &N interruPt te oceur,

This test 18 designed te gsee 1f ve can cleap CBR Bit 7,
To do this, we first myst allov the cleek to interrupt,
assuring that the fla¢ just set, Then ve can attempt
to Clear it by writing it te a sere,

In thie test vwe make® sufe that the clock doesn’t
interrupt vhen CBR Hit 6 {8 clear,

Thie test 18 the Same 48 Part 2 of 787%, We verity
that the pattern (h amesory 19 the sane as ve wrote
there, Only this time ve Spend o Jot of time reading
nesery, in hopes of catenina g pover failure while
readine 1it,

8kQ 0014
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Pover down routine, Tnis routine {s entered vhen a
Power dovn gseguAance hap occurred, The tirst thing ve
eheek (412 this §s rot the first pover down) s o see
1f the last powe. devn had had encugh time to complete
this reutine, If not, We halt, Next wve set & flag to
indicete that ve started this pover dowvn routine, Now
ve save all genera) registers, as vell as error message
locations in case ve vere reporting an error detore the
pover failure eccurred, A pointer te the pover up
routne 1is put {n locatien 24 80 that on pover up,
progras eentrol is transferred there, Next we eclear
the pover devn flag indicating that this pover dovn vas
successfully cospleted, Last ve wait feor pever to Jgo
avay vwhile d¢3ing & Brancheselt, It "PONER OK® fgn’t
asserted befere the pover ¢ees avay, ve stand a g@ood
chance at ¢chending aemery locations since memory vas
eyeling during a pover loss,

8LQ 0018
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Routine to handle pover recoveries

The first thing ve check for {e to make sure the pover
dovn routine had had enough time to complete, Next ve
put & pointer to a routine that vill take care of the
case where ve didn’t have enough time to start our
power up routine, Nov we Check to see that we didn’t
experience ] pover tailures vithout completely
finishing one, In that case the staek pointer 1is
getting dangerously Jov and we coulén’t put anymore
ingtormation with it, With the preliminaries dene, ve
put & pointer to out pever down reutine inte location
24, Next we’l) verify the eceontents of our writadle
ReRory, ec¢heeking the £lags teo be sure that ve veren’t
writing & nev pattern inte menory,

when the pever faijlure eccurred, riag "OBLKCK®* was oot
vhen ve Changed pass husdelrs dut not pattern, When the
nev pattern vag vritten {nto at least ene Jocation,
BLRCK 4is eleared, Flag "NENWR® {5 set when ve started
yriting & nev pattern and cieared vhen vwe fully have
vritten & nev pattern, If NEMWR s set, ve vwi}l] get
tha last address teo ehoegx from °“LNAN®, thus cheeking
only semery that vas vritten vith the nev pattern,

Nov we will eheeck to fee that the e¢loek COR wil)
inftialise properly, First, hovever, ve cheek to Bake
sure that the e@look Dastes "T8T72° (the addressing
test), Jf1 4t eien’t we vwon’t touch the clock here
since ve can’t afferd any timeegut traps 4f the e¢lock
sheuld preve incepadle of passing that test,

Next wve Ppestere all general registers and ether
information that vas Stered on the stack when the pover
feilure eceurred,

Least ve cheek te see 1f a 2e¢88a¢g0 Vad deing typed out
at the time the pever fajllure ec.iarred,

12 ne netsage vas being tyvred, ve vill typey “Pr-0K*,
If & messagde vas defin® typed, ve vwill back up the ASCI:
string peinter te piek wp the eharaster that vas Jost
vhen the pever fajlure egcurred, then continve to type
out the sessage, NOTE: It the sever failure did not
oceur LR the seria)l 1line unit eontreliing the console
170 deviece, & duplicate character vill be typed o2 the
iast echaragter typed detere the pover fail that cavsed
the CPU te @0 avey,

SEQ 0016

e S T A N NG, 1 e T
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797 710 oEkND OF TESTS
804 END OF PASS ROUTINE
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1001 ERROR NANDLER ROUTINE
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16814 TRAP TABLE
1701 ASCI] NESSAGES



MAINDEC=112DVKPACA

DVKPA,PL}

R oo b bbb ot b bt b b b b
- N REN BN NN SR N RN NN NN N g

[ N
) o=

n N N
B o w

34 000004

36 000174
37 000176

39 000100

42 000200

® ¢ ¢ & 0 © o o © o o6 o © o o 0o ©o 0o o o ¢
“ N
- RN

000000

000004
006614
000174
000000
000000
000100
000104

000200
000137

000011
000012
000018

MACYI1 27(66))

000200

000200 000002

001374
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oTITLE MAINDEC=11eDVKPA=A

g ®COPYRIGHT (C) 1977

p®DIGITAL EQUIPMENT CORP,

JOMAYNARD, MASS, 01754

[ R

1 ®PROGRAN BY EDWARD C, BADGER

| A

§OTINIS PROGRAM WAS ASSENBLED USING THE POP=11 MAINDEC SYSMAC
§OPACKAGE (MAINDEC=11-DZQAC=C2), BSEPT 14, 1976,

1o

Tney

«B0%TL OPERATIONAL SWITCH SETTINGS

90

L SBWITCN vat

pe soevee Y Y YT I T )

:® 18 MALT ON ERROR

90 14 LOOP ON TEST

ye 1} INHIBIT ERROR TYPEOUTS

ye 11 INRIBIT ITERATIONS

ye 10 BELL ON ERROR

pe | LOOP ON ERROR

ye [ LOOP ON TEST IN BWRCT:1(>
+8BTTL TRAP CATCHER
*80
poALL UNUSED LOCATIONS FROM 4776 CONTAIN A ®,032°
geAND *JBR PC,R0° SEQUENCE TO CATCHM ILLEGAL INTERRUPTS,
JeAND INTERRUPTS TO TNE WRONG YECTOR,
poLOCATION 0 CONTAINS A 0 TO CATCH INPROPERLY LOADED
JeVECTORS
.no;g I0TRD,200 JMARDLE BUSS ERROR,
o4 ’

DISPREG; ,WORD ] §7L0FTHARE DISPLAY REGISTER,

SWREGy ,WORD 0 9 )SOFTNARE SWITCH REGISTER,
9300
+WORD 104,200,2 317 *D EVENT® ON Q-BUS 18

jCONNECTED, WE NEED A WAY OF

9200 §IGHORING IT8 INTERRUPTS,
Jnp S8TARY

+8BT2L BASIC DEFINITIONS

gOINITIAL ADDRESS OF THE STACK POINTER #0¢ 1100 eee
SZACKe 1100

+EQUIV ENT,ERROR 198A8IC DEFINITION OF ERROR CALL
,B0UIY 10%7,8C0PE p9BASIC DRFINITION OF SCOPE CALL
jONISCELLANEOUS DEFINITIONS

HTs 11 1 JCODE FOR NORIZONTAL TAD

LPe 12 $)CO0CE FOR LINE FERD

Chs 18 p1CODE POR CARRIAGE RETURN

3LQ 0018
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MAINDEC=11eDVKPA=A NACY11 27¢66)) 2°MAYe?? §830) PAGE 3
DVKPA,P1} BABIC DEFINITIONS 8L0 0019
1] 000200 CRLPS 200 ) 9CODE FOR CARRIAGE RETURNeLINE PELID
$6 177776 Ple 177776 ) 9 PROCESSOR STATUS WORD
sy o,LQUIV Ps,P8M
s 177774 STKLNTS 177774 p9STACK LIMIT REGISTER
59 177772 PIRGs 177772 ) 9PROGRAN INTERRUPT REQUEST REGISTLR
60 177870 DEMRe 177870 ) sHARDWARE SWITCH REGISTER
c; 177890 pDIsPs 377870 ) pMARDWARE DIBPLAY REGISTELR
6
6) J®GENERAL PURPOSE REGISTER DEFINITIONS
64 000000 RO® %0 t 9GENERAL REGISTER
6S 000001 Rie 1 7 9GENERAL REGIBTER
66 000002 R2e 82 ) §GENERAL REGISTER
6?7 00000) (30 ¥ ) )GENERAL REGISTER
'] 000004 Rée 1 ) 9GENERAL REGISTER
69 000008 RSe s 7 GENERAL REGISTER
70 000006 Rés 1) ) GENERAL ARGISTER
7" 000007 R7e 'Y ) 1GENERAL REGIBTER
72 000006 she Y $9BTACK POINTER
73 000007 PCe 47 1 yPROGRAN COUNTER
7¢
78 1 *PRIORITY LEVEL DEFINITIONS
7% 000000 PRO® ) 2 9PRIORITY LEVEL ©
77 000040 PRie 40 prPRIORITY LEVEL 1
70 000100 PR2e 100 1 9PRIORITY LEVEL 2
79 000140 PR3e 140 1 1PRICRITY LEVEL )
80 000200 PRes 200 P IPRIORITY LEVEL 4
( J] 000240 PR3e 240 ) pPRIORITY LEVEL §
02 000300 PRes 300 1 sPRIORITY LEVEL &
e) 000340 PRYe 340 1 s PRIORITY LEVEL 9
8¢
' §O*BNITCH REGISTER® SWITCH DEFINITIONS
1) 100000 s¥iSe 100000
'L 040000 S¥ies 40000
(]} 020000 S¥ids 20000
1) 010000 s¥i3e 10000
90 004000 SWits 4000
Y| 002000 s¥i08 2000
92 001000 sW09s 1000
93 000400 snoes 400
94 000200 s¥0%e 200
9s 000100 suoes 100
Y 000040 SWosm 40
'3 000020 swods 20
9 000010 8¥0de 10
1) 000004 suo2e &
100 000003 swose 2
101 000001 suo0e
102 +EQUIY gu09,sue
10) LQUIY gwOs,8Vs
106 JEQUIV BNOT,8NY
108 LEQUIY B¥0e,8¥e
106 JEQUIY BWwOS,aNs
107 LEQUIV BNO¢, BN
100 JEQUIY w03, 8u)



MAINDEC=1 i _ VKPAeA MACY11 27(¢68)) 2°MAY*TY 15103 PAGE )
DVKPA,PY DASIC DEFINITIONS 8EQ 0020
109 oEQUIV 8N032,8¥2
110 +EQUIV gw01,8W1
111 ,EQUIY 8¥00, B8N0
112
113 J*DATA BIT DEFINITIONS (BITO00 TO BITLS)
114 100000 BIT1%e 100000
118 040000 BITi4n 40000
116 020000 BITide 20000
117 010000 pIT12¢ 10000
1190 004000 BIT11e 4000
119 0032000 8IT100 2000
120 004000 8IT09s 1000
121 000400 BIT00s 400
122 000200 8IT07s 200 g
123 000100 BIT06s 400
124 000040 8108 4O
129 000020 BI%04e 20
126 000010 BIT03s 10
127 000004 pIT03s &
120 000002 8lT0ie 2
129 000001 17000 1§
130 JEQUIY B1IT09,B1T9
131 oE0UIY BITO0,BITS
132 +E0UIV BITO7,B177
133 +S0UIY B1IT06,81%6
134 +8QUIV DBIT0S,01IT8
138 80UIY BIT04,B1T74
136 +S0U1IY B1%0),017)
137 .8QUIV BIT03,01IT2
130 +EQUIV BI704,01T1
139 B0UIY BIT00,8170
140
141 §*BASIC *CPUT TRAP VECTOR ADDRESOLS
142 000004 ERAVECs ¢ 99 TINE OUT AND OTHER ERRORS
142 000010 RESVECe 10 s RESERVED AND ILLEGAL INSTRUCTIONS
144 0000814 17VECei ¢ pe°7" BIT
148 000014 TRIVECe 14 19 TRACE TRAP
146 000014 PPTVECe 14 9 1BDREAKPOINT TRAP (BPT)
147 000020 JOTVECe 20 §9INPUT/0UTPUT TRAP (10T) oegCOPEee
140 000024 PYRVECs 24 9 JPONER PALL
149 000030 ENTVECe 30 3 sEMULATOR TRAP (ENT) SoLRRORes
180 000034 TRAPVECe )Y JI"TRAP® ZRAP
181 000060 TRVECe 60 3977Y KEYBOARD VECTOR
183 000064 TPVECe ¢ #92TY PRINTER VECTOR
1%} 000240 PIRGYECE240 $ sPROGRAN INTERRUPT REQUEST VECTOR
184
189 177846 ABABRe 177346
156 000100 AVECTie 100
187 000001 0TNsy
1560
199
102 +80TTL ACT13§ HOOKS
ié
162 )1 P00000000000000000000000000800000000000000000000000000000000000

o e

o
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MAINDECe1§=DVKPAA NACY1S 27(66))
DVKPA,P1} ACT13 NOOKS

16)

164 000204
1689 000046
166 000046 003324
167 000082
160 000082 000000
169 000204
170 001000
171

172

173

174

178

176 001090
177 00002<
170 000024 000200
179 000044
100 000044 001000
184 004000
102

10}

184

108

106 001000

167 001000 000000
100 001002 001176
109 001004 000074
190 001006 000170
191 001010 000170
192 001012 000031

2°NAY=77 18103 PAGE 4

s HOOKS REQUIRED BY ACT1!

e8VPCe,
«946
SENDAD
952
oWORD
+908YVPC
294000

18AVE IPC
$11)8ET LOC,46 TO ACDRESS OF GENDAD IN ,SEOQP

}23)8ET LOC,52 TO LERO
53 RESTORE PC

oSBTTL  APT PARAMETER BLOCK

110000000000000000000000000000000000080000000000000000000000000800
J8ET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

1 1000000000000000000000000000000000000000000000008800000000000000
$18AVE CURRENT LOCATION

118ET POMER FAIL 7O POINT TO START OF PROGRAN
$1POR APT START UP

29POINT TO APY INDIRECT ADDRESS PNTR,

GAPTHDR ;) POINT T0 APY NEADER BLOCK

JIRESET LOCATION COUNTER

1) 0000000000008 00000000000080000000000008800008000000000000000000
pSEYUP APY PARANETER BLOCK AS DEFIEED IN TNE APY=PDPii DIAGROSTIC

s INSERFACE 8PEC,

OAPIRD,

ORIBTE: NORD
oRBADRg ,WORD
0T0%Ms LWORD
OPASTR) ,WORD
SURITNY WORD

0
ORAlIL
80,
130,
130,

P9)IW0 NIGR BITS OF 16 BIT NAILBOX ADDR,

p9ADOREES OF APT RAILBOX (B5IT8 0°18)

JIRUN TIN OF LONGESY TEST

poRUN TINE IN SECH, OF 10T PASS OW 1 UNIT (QUICK VERIPY)

8EQ 002}

9 9ADDITIONAL RUN TINE (SECS) OF A PASS FOR BACHM ADDITIONAL UNIZ
OETEND=SNAZIL/2 §)LENGTN NAILBOZ-ETABLE(WORDS)
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MAINDECe11=DVKPACA

DVKPA, P11

193
194
198
196
197
198
199
200
201
202
20)
204
208
206
307
200
209
210
211
212
1)
214
218
216
a17
210
219
220
221
222
223
224
228
226
227
230
229
2)o0
2N
232
2))
r 3 1)
239
236
ayn
218
239
240
r L}
242
24)
244
249
246

001100
001100
001102
00510)
001104
001106
001110
001112
001114
001118
001116
0013320
001122
001124
001126
oo11l0
001132
001134
001138
001136
001140
001142
001144
001146
001180
0011823
001184
001188
001186
001187
001160
001162
001164
001170
001171
ooi17a

001374
001174
001176
001200
001202
001204

COMMON TAGS

001100

000000
000
000

000000

000000

000000

000000
000
001

000000

000000

000000

000000

000000

000000

000000
000
o000

000000

177870

177870

177860

177862

177864

177866
000
002
013
000

000000

000000

177607 000377

077
019
000012

000000
000000
000000
000000
000000

MACYLS 27(663)

2°NAY*Y?

1810) PAGE §

JOBTTL CONNON TAGS

§ ) S0RS20008880030000050000000000000000000000000000000000000000000
JOTNIS TABLE CONTAING VARIOUS COMMON STORAGE LOCATIONS
pUSED IN THE PROGRAN,

OCHTAG)

$T82NN,;
OERTLGY
(3 {4 } ]
SLPADR
SLPERR
SERTTLY
(3¢4 1T
SERNAXS
SERPPC
sGDADRY
SBDADN;
$GDDAT:
$00DATY

SAUTOB:
SINTAGH

JWORD
ST
BYTE
JWORD
JHORD
JWORD
WORD
YT
DITE
JHORD
JWORD
+WORD
JWORD
JWORD
JWORD
JHORD
SYTE
YIS
JWORD
JMORD

DISPLAY: ,WORD

sTK8)
8 TKDY
sTPO
TN
eNULLs
oPILLS
$PILLCe
12PrLGy

177860
177862
177864
177866
BYTE
N 144
0128
83T

eTINkes ¢
SEaCAIE0

ebEBLL}
(11 {7
CnLrs
(17 £

+SOTTL APT NAILBOXETABLE

oASC1IS
«ABCII
Y 44
«ABC138

€2072<377%¢<371 7>

"/
<19
12>

118TART OF

1 1CONTAINS
3 )CONTAINS
79CONTASIND
9 9CONTAINS
p9CONTAINS
9CONTAINRS
99CONTAINS
ppCONTALINS
ppCONTAINS
s 9CONTAINS
7 9CONTAINS
7)CONTAING
p9CONTALINS

COnNON TAGS

THE TEST RUNBER

ERAOR PLAG

SUDTEST ITERATION COUNT
SCOPE LOOP ADDRESS
S8COPE RETURN FOR BRRORS
T0TAL ERRORS DETECEED
STEN CONTROL BYTE

NAR, ERRORS PER TES8T

PC OF LAST ERROR INSTRUCTION
ADDRESS OF 000D DATA
ADODRESS OF “BAD’ DATA
°G00D° DAZTA

*SAD’ DATA

» YRESERVED==NOT TO BE USED

3 JAUTONATIC NODE INDICATOR
$ 9 INTERRUPT HODE INDICATOR

) 9ADDRESS OF SWITCN REGISTIER

s 7ADDRESS OF DISPLAY REGISTER
1972Y KOD STATUS

1972Y KBD BUFPFER

7922Y PRINTER STATUS REG, ADDRESS
99727 PRINTER BUFFER REG, ADOREDS

p)CONTALNS
pCORTAING

NULL CHARACTER POR PILLS
¢ OF FILLER CRARACTERS REQUIRED

PIINGERY FILL CHARS, APSER A °LINE PEED® -
PITERNINAL AVAILABLE® PLAG (017<07>ed0(88)
pINAX, NURBER OF ITERATIONS )
9)BSCAPE ON ERROR ADDRESS

$1CODE POR
pIoULETION
§9CARRIAGE

BBLL
RARK
RETURN

iLINE FRED
) 1 S00000000000000000000000000000000000000000000000000000000000000

+EVEN
ONAILY

eNgaTYy
OFATALS
sTEATN;
oPABSY

eDEVCT:

+WORD
,WORD
JWORD
+WORD

ANgGTY
AFATAL
ATESTN
APASS

ADEVC?

1 9APT NAILSOX
s ) MESSAGE TYPE CODE
)ITATAL EBRROR NUNBER
P31 TEST NUNARER
ppPA88 COUNRY

p9DEVICE COUNT
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NACY11 27(66))

APT MAILBOX-ETABLE

MAINDEC=11eDVKPA=A

OVKPA, P13
247 001206 000000
240 001210 000000
249 001212 000000
280 001214
281 001214 000
282 001218 000
253 001216 000000
234 001220 000000
298 001222 000000
296
287
280
289
260
261
262 0012324 000
263 001229 000
264
268
266
267
268 001326 000000
269
270 0013230 000
271 001231 000
273 001232 000000
273 001334 000
274 001238 000
278 001236 000000
276 001240 000
277 001341 000
270 001262 000000
279 0013244 000100
200 001246 000000
201 001250 177846
202 001282 000000
203 001284 000000
284 001296
208

2°NAY=7?

SUNIT:
SMBGAD;
sMaGLGY
SETABLE:
(14401}
sENVYN;
OBVREG:
(1'1 11T}
(14 Ji].1 1
e

(LIV]TY
(12447
'0
)e
[ L
A
ONADRY s
| A
SNANSI:
INTYP2:
SRADRY s
SRARSY:

SNTYPI:

SNADR);
oNARBY:
SRTYP&)
SRADRG)
SVEC?TY
eVECTY
(1Y ! ]]
sDEVNy
sChuy
eETENDy
JMEXIT

18100 PAGE ¢

+WORD
JYORD
JWORD

YR
LOYTE
+WORD
+WORD
JWORD

LBYTE
I

AUNIT
ANSGAD
ANgGLG

AENY
AENYN
ABWREG
AUgwR
ACpulP

ANANgY
ANTYPY

ARADRY

ARANS]
ANTYD2
ARADR3
ANARS)Y
ARTYID)
ANADR)
ARANSY
ANTIDG
AFADRG
AVECTY
AVECT2
ABASE

ADEVN

ACDuy

190370 UNIT NUMBER
I NESSAGE ADDRESS
§INESBAGE LENGTH
p9APYT ENVIRONMENT TABLE
$IENVIRONNENT BYTE
JIENYIRONNENT NODE BITS
FIAPT SWITCH REGIBTER
poUSER BUITCHES
19CPU TYPE,OPTIONS
D178 18=11eCPU TYPE
$1/704204,11/09902,31/230803,11/740804,11/45809
11/770006,PDQ807,08810
BIT 10sREAL TINE CLOCK
BIT 9eFLOATING POINT PROCESSOR
BIT OGNENORY NANACGENEN?T
pINER, TYPE,BLKO}
NEN,TYPE BYIR o= (NIGN BYTEK)
900 NBEC CORReo0}
300 BOEC BIPOLARSOO2
800 NEEC NOBelO)
pyNIGN ADDRESS,BLKOY
NEN,LAST ADDR,03 BYTES,THIS WORD AND LOW OF *TYPE® ABOVE
poNIGH ADDRESS,N,8, B1TE
JINEN,2YPR,BLKOS
§INEN ,LAST ADDRESS,BLKO2
pINIGH ADDRESS,N,8,07T7C
PINEN LAST ADDRESS,BLKD)
JINIGR ADORESS,N,8,0Y28
P INEN,TYPE,DLK0 &
o REN _LAST ADDRESS,BLKIG
20 INTRRRUPT VECTORG1,0U8 PRIORITYI}
1 INTERRUPT YRCTORISBUS PRIORITYIZ
g 9BASE ADDRESS OF EQUIPKENT UNDER TEST
9 $DEVICE RAP
9 9CONTROLLER DESCRIPTION WORDe}

8LQ 002)
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NAINDEC=11=DVKPA=A MACYIt 27(663) 2-MAY<77 185303 PAGE 7

DVKPA, P11 ERROR POINTER TABLE 8EQ 0024
200 +80TTL ERROR POINTER TABLE )
207
aes §JOTNIS TABLE CONTAING THE INFORMATION FOR EACH ERROR TMAT CAN OCCUR,
209 JOTNE INFORMATION 38 OBTAINED BY USING THE INODEX NUNBER FOUND IR
290 §OLOCATION 9ITEND, THIS WNUMBER INDICATES WHNICR ITEN IN THE TABLE 18 PERTINENT, |
291 Rl 21 3Y] IF GITEND 18 O TNE ONLY PERTINENT DATA I8 (OERRPC),
292 p*ROTE2 EACK ITEN IN THE TABLE COWTAING 4 POINTERS EXPLAINED AS FOLLOwS; ‘
29)
294 ) En psPOINTS TO THE BRROR MNESSAGE
298 (14 oN poPOINTS TO THE DATA HEADER
296 pe [} 4 )9 POINTS TO THE DATA (
297 (L or prPOINTS TO THE DATA FORMAT
290
99 (
300 0031286 ERARTH:
301
302 (
30) 1ITEN
304
308 001286 006784 | L} JNENRORY READ/WRITE ERROR (
306 001260 007168 DR} JERRPC ADOR WAS 8/8
307 001262 007)2¢ DTt 9JSERRPC, RADOR, $BDDAT, 06GDDAT
300 001264 007364 oro JALL WUNBERS ARE IN OCTAL FORM (
309
)10 )IT7EN
1 (
312 001266 007008 EN2 JNENQRY DATA ERROR AFTER POWER FraAllL
313 001270 007168 DN} JERRPC  ADOR WAS 8/
314 001272 007124 DTS s SERRPC,RADOR, $BDDAT, $GODAT (
318 001274 007364 ore JALL NUNBERS ARE IN OCTAL PORN
316
n ) ITEN (
310
319 001276 007081 £n) JCLOCK COR ERROR
320 001300 007222 -] 3] s ERRPC uAS 8/8 (
321 001302 00733¢ 0Ty g SERRPC, §B3DOAT, $GDDAT
:z: 001304 007364 oro JALL NUNBERS ARE IN OCTAL FORN ‘
|
324 (R84 L)
329
326 003306 007073 Ené JCLOCK ADDR ERROR (
327 001310 007247 bNe JERRPC  ADDR
320 001312 007346 DTe JOERRIC, LKS
329 001314 007364 pre sALL RUNBERS ARE IN OCTAL FORN (
330
3131 ) 178N
332 (
333 o001316 007118 Eng $CLOCK INTERRUPT ERROR
334 001320 007247 DN¢
338 001322 007346 0T4 (
l): 005324 007364 oro $ALL BUMBERS ARE IN OCTAL FORN
3)
338 17N (
339

e




i

MAINDECe1 1 «DVKPACA
DVKPA,PIt

340
Jal
342
34)
344
348
346
7
340
349
380
381
%2
183
334
388
11
387
380
389
360
361
362
36)
36¢
368
366
367
360
369
370
N
372
373
374
378
376
377
378
379
380
b1}
302
30
304
308
Jee
387
300
389
390
1}
192
39}

001336
001))0
0o013)2
001334

001336

001340
001342

001344
001346
0ct380

001382
001398¢
001386
001360
004362
001364
001364
001370
001372

001374
001400
001404
001410

001412
001416
001420
001424
001426

001422
001440
001446
001484
001462
001470
001476
001502
001506
00isi4é
0015232

001830

007144
007248
00738¢
007364

177846

000100
000102

01747¢C
007370
007372

000000
000000
000000
000001
000000
000000
000000
000000
000000

01370}
012713
0310337
008000

012706
008026
0227060
001374
012706

012737
012717
013737
013737
012737
012737
008037
008037
112737
012737
012737

013746

NACY11 27(66))
ERROR POINTER TAMLE

001346
177777
e01370

oeo1100
001140
004300

004384
000340
004033
000340
006874
000340
001160
eotied
000004
001814
001832

000004

000030
000032
000030
0000)d2
000034
009036

3=NAY=77 18103 PAGE 0

3K0 0023
£Ne s INTERRUPT ERROR
DHé 17E8T  ERRPC 70 PRON
10 P TSTUN, SEARPC, TRTO, TRFRO
oro $ALL NUMBERS ARE IN OCZAL FORN

JREGISTER DEFINITION, CONSTANTS, BTORAGE,

LK8: oWORD  ADASE ) N0 <) ADDRESS OF CLOCK CSR, IF DIFFERENT
1>PATCH <) CHARGE CONTENTS OF °*eBASE",

KVECTy LWORD AVECTH §oN0 < VECTOR ADDRESS OF CLOCK,

KVECTP: ,NORD AVECTie2 IPPATCH ¢

NILING LWORD 017470 $HI ADOR, CORE FOR WRITE PATTEZRN
LOLING WORD  MENST JLOW ADDR CORE FOR NEM TEST,
LON3:  ,WORD  NEMSTe3 s NEXT ADDRESS,

PCOUNT: NORD O JCOUNTS ¢ OF PONER FAILS,
PFLAGY ,WORD O seq INDICATES PFAIL, O = NO POWER FAIL
ADCR;  WORD O §8 WHEN WE NAVE TESTED CLOCK ADDRESS
NENWRg ,WORD 1 pe{ WHMEN NETNORY BEING WRITTRN,
RADDR; ,WORD O JSADDR, DURING NEN CHECK
SAD¢ JWORD O pe1 WAEN POWER DOWN BAD,
BLKCKs ,WORD O
LAWRE  ,ORD O JLAST NEMORY ADDR,NRITTEN W/NEW PATTERN,
NOCLKs LWORD O sINDICATES WEITHER TNE CLOCK SHOULD Bt TE8TED OR NOT,
, 190 TNEN TE8yj)e1 WO, USER MAY CHANGE TRIS LOC,
»
START: MOV LOLIN, R} §8EY POR NEM CNECK ON POWER UP,
nov 0=1,(2) sPATTERN ALL ONES
nov R3,LNNA
CLR RO

+B0TTL INITIALIZE TNE CONNON TAGS
ICLEAR TNE CONNON TAGS (SCNTAG) AREA

nov S0CRTAG, Re $)PIRET LOCATION TO BE CLEARED

CLR (Re)e JICLEAR NENORY LOCATION

Ccup 08uR,R¢ §DONE?

ang (1) 79LOOP BACK IV WO

KOV 08TACK, 8P }0ETUP TRE STACK POINTER
$)INITIALIEE A FEW VECTORS

nov 008COPE,0020TVEC 5)I0T VECTOR FOR SCOPE ROUTINE

noy 0340,00I0TVECe] 9 )LEVEL Y

aov POERROR, GOENTVYEC »)ENT VECTOR FOR ERROR ROUTINE

nov 0340,00ENTVECe3 ILBVEL 7

nov OOTRAP, DOTRAPVEC )TRAP VECTOR FOR TRAP CALLS

uov 0340,00TRAPVEC2)LEVEL 7

CLR oTINES g9INITIALISE NUNBER OF ITERATIONS

CLR SEsCAPE

JICLEAR THE ESCAPE ON ERROR ADDRESS
nove 01, 0ERNAY

$7ALLOY ONE ERROR PER TEOT
nov 8408LPADR $9INITIALISE THE LOOP ADDRESS FOR 8COPE
MOV 0,0 SLPERR 7788TUP THE ERRAOR LOOP ADDRESS i
978138 FOR A HARDNARE SWITCH REGISTER, IF NOT POUND OR IT 18
JIEQUAL 20 A ®eg®, SETUP FOR A SOFPTWARE SWITCH REGIOSTER,
nov GOERRVEC,=(8P) )SAVE ERROR VECTOR

2
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MAINDEC=11opVKPA®A NASYL1 27(¢663) 2-NAY=7T 1810) PAGE 9
DVKPA, P11 INITIALISE THE COMMON TAGS SEQ 0026 (
394 001834 012737 001870 000004 nov 0040,00ERRVEC 3 )8ET UP ERROR VECTOR
398 001842 0312737 177370 001140 NOov ODSUR, SWR $78CTUP FOR A HARDWARE BWICH REGISTER {
306 001880 012737 177870 001142 Nov o0DISP,DISPLAY )AND A MARDWARE DISPLAY REGISTER
397 001386 022777 19777177 1771384 (3 1] 0=1,08uR §9TRY TO REFERENCE MARDNARE Swh
390 o00:!364 001012 (1] YT $9BRANCH IF NO TINEOUT TRAP OCCURRED (
90 73AND THE HARDMARE SwR I8 NOT s of
400 001366 00040) BR 11] JIDRANCH IF NO TINROU?T
401 001870 012716 0035876 640 Nov 0686, (8P) 1768T UP FOR TRAP RETURN (
402 001374 000003 7S
403 001876 012737 000176 0031140 6882 nov 0SNREG, SWR $1POINT 20 SOPINARE BWR
404 001604 012737 000174 001142 MOV $0ISPREG,DISPLAY (
408 001612 012837 000C04 11T uov (8P)e,00ERRVEC ;RESTORE ERROR VECTOR
606
- 407 0081616 008037 001202 CLR sPASS 7 1CLEAR PASS COUNT (
400 001622 132737 000200 0031218 8170 OAPTSIZE,0ENYN ) TEST USER S13C UNDER AP?
409 001630 001403 14} (3] 19188, USE NON=APT SWITCH
410 001632 0312737 003216 003340 nov 00SYREG, SHR §9N0,USE APY SWITCH REGISTER {
:x; 001640 e78¢
1
413 0031640 012737 003344 000024 nov OPDOWN,PURVEC  INITIALISE POWER PAIL VECTOR, (
414 001646 012737 000340 000026 nov 0340,PYRVECe2 N0 INTERRUPTS ALLOWED ON POWER FALL,
419 001684 008037 001202 CLR sPASS sCLEAR PABS COUNT
416 001660 008037 001382 CLR PCOUNT §CLEAR POWER PAIL COUNT '
417 003664 008037 0051386 CLR ADCR sCLOCK ADDR, WOT TESTED,
:1: 001670 008037 001364 CLh BAD ‘
1
420 § 72PRe
421 001¢7¢ 012766 000340 nov 0340,=(6) §/PUT BEW STATUS ON STACK
422 001700 0312746 001706 nov 0600,°(6) J/PUT RETURN ADDR, ON STACK, {
42) 001904 000002 ret $/7/00 AN RT: CPU WILL RETURN 20 NEXT
424 §/ADDR, WITH NEW STATUS, 1IF 8TATUS
429 $/90 THEN INTERARUPETS ALLOWED, (
426 001706 600
27
428 (
429 J80TTL TYPE PROGRAN NANE
430 $1TYPE ZHE RANE OF THE PROGRAN IF FIRST PASS
431 001706 008227 1771M ¢ 1 (L3 jIPIRST TINGY (
432 001713 001033 ang (11 9 9BRANCH IF NO
433 0031714 1044084 001762 ?YPE 700 $13YP8 ASCIS STRING
434 +B8TTL GET VALUE FPOR SOPTWARE SHITCHN REGIETER (
439 001920 008737 000042 782 0043 99ARE WE RUNNING UNDER XXDP/ACT?
436 001724 001013 pnE 710 JIBRANCR 1P Y
437 001726 123727 001214 00000% curp (1 LT pIARE WE RUNNING UNDER APTY (
430 001734 001406 [ 11 19 9I0RANCE IF YE8
439 001736 023737 001340 000176 cnp SWR, 08UREG 2 )00PTUARE SWITCH REG SELECTED?
440 001744 001008 BeE 7% $IBRANRCE 37 NO (
¢4]l 001746 104406 STONR 9 96ET SOPY=8UR SETTINGS
442 001780 00040 (11 7%
443 001782 112737 000008 0018136 7109 nove 08,0AUT08 39882 AUTO=NCDE INDICATOR (
4448 001760 7304
449 001760 000410 1] 6% 990ET OVER TNE ASC1S
446 999080 LABCIS CCILP»OIDIl-DVIrl-AOCCI&'D (
447 0032002 1/ ]]
(
i ' 26
SO e— o — W .
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MAINDECey ior, VKPA=A
OVKPA, P11

440
449
480
431
452
43)
43¢
483
456
437
4590
459
460
463
42
46)
464
"9
466
7
468
400
470
471
472
47)
474
49
476
"
470
479
400
401
402
40)
404
409
400
407
400
09
490
491
92
49)
(1 1)
48
(1]
(1 3
40
49
00
sot

0023002

002002
002004

002012
002020
002026
002034
002042
002080
002086
003060
002066
002070

002074
000,100

002506
002112
002114
002116

002130
002132
002126
002134

002142
002146

GET VALUE FOR SOFTWARE SWITCH REGISTER

000240
012737

11277
012737
012737
012737
01377
013737
0080014
132707
001402
0127014

010177
008037

02377
001411
103402
000000

000773
010177
002737
0007482

008037

01370)
010J)02

MACYL1 27(66))

000001
000001
000001
002042
002042
000001
001346
000001
177777

177270
001366

001370

177242
000002

001360
001346

001160

001102
001200
001106
001110
001360
001370

001344

001370

2=RAY=1?

LOOP,

F 1000000 000000080000000000000000000000000030000000000000000800000
OWRITE CORE WITM MENORY PATTERX

)OTEST 1§
'.

soIN THIS TEST WE wiILL WRITE AVAILABLE CORE WILL ALL ONES OR ALL
p*LEROS DEPENDING ON ODD OR EVEN PASS (RESPZICTIVELY),
p@AFTER CORE IS WRITTEN, WE WILL VERIFY RE4ULTS,

poIF Wk ARE IN THE PROCESS OF CHANGING CORE PATTERN DURING A POWER
pOPALIL, ONLY THNOSE LOCATIONS THAT WERE WARITTER WILL BE CNECKED,

re

f100008000050000000000050000000000000000000000008080000000000000000

78711

401

18103 PaAGE 10

%0p
nov

nove
NOV
KoV
naov
nov
nov
CLR
[ 28 { ]
1 1 4]
nov

NOV
CLR

cup
14
BLO
NALT

BR
nov
ADD
BR

CcLR

NOv
nov

01,0TINES

01,08 THN
1,0TL8TN
010,0LPADR
018,0LPERR
0L, MENUR
LOLIN,LMuR
R3
01,0PA08
a0

0=y,

Ri,OLNNR
BLKCK

LUMR,NILIN
s
¢

1]
R1,0LNNR
02,LRUR
]

LOLIN,R)
R}, R2

1900 1 ITERATION

18ET TEOT 0}
sALSO I NAIL BOXI}
sLOOP FOR ERROR

jof UNEN WE ARE CNANGING NEMORY
JPATTERN =« PICK UP LOW ADDRESS
SPATTERN & 0 ON EVEN PASS

118 TRIS AN EVEN PASS?

Y68 « CONTINUE

JNC « ODD PABS, CHANGE T0 -

JURITE PATTERN

1 INDICATE

¢PATTERN OK FOR PONER UP CLOCK,
pIF MAS ® § THEN REVERSE PATTERN WOULD
pNAVE BDEER USED, i

JARE ME AT NIGH LINITY

JSOFT ERROR] ADDRESS 1IN LOLIN
JGREATER TMAN ADDAESS IN NILIN

sPATAL CONDITION « DID YOU PATCH THESE
JLOCATIONS? I NAD TMER RIGHT, s
JURIZE PATTERN

1LO0P BACK,

)INDICATE WERE TNROUGN WRITING

pMENORY

PUT LOWER LINIT IN R)

pN0¥ LETS CHECK NEN

8EQ 0027



MAINDECe31=DVYKPACA
DVKPA,P1} T

$02 002180 0202)7
S0) 0021%¢ 001418
S04

so$ 002156 022201
806 002160 00177)
$07

Sof 002162 0102)?7
S0% 002166 1627)7
$10 00217¢ 0317737
sS11 002202 010137
$12

$13) 002206 §04001
S14

s18

S16

$17

510

$19 002210 000004
$20

$S21 002212 008577
$22 002216 001402
$2) 002220 0001)7
$24

$2% 002224

826 002224 013746
$27 002230 01277
s20

$29 002236 017717
$30

931

$32

$33 002244 01277
S34 002282 912777
539

536 002260 01277
$37 002266 00040)
530

$3% 002270 104004
540

S41

842

S43 002272 000401
$4¢¢

S4S 002274 104004
S48

$47

sat

549

S350 002276 0126)7
$81

582

5%)

sS4

$SS 002302 000004

MACYL1 27(66))
OWRITE CORE VWITH MENORY PATTERN

001344

00i1le2
000002
177162
00112¢

0011372
003020

000004
002270

177074

003274
0000014

000004

001362
001126

000004
0031336

000004
177086

001386

2°MAYe?Y 195:10)

(1] Cup
14"}

Cup
L0

nOv
sus
NOV
nov

PAGE i1

R2,HIL]INM
18712

(2)o, N
(¥ ]

R2,RADDR
¢2,RADDR
ORADDR, 8BDDAT
R1,0GDDAT

1ARE WL AT HIGH ADDR?
L

;TATIERN OK?
1 YES < LOOP,

JNO =« RECORD ADOR,
12 8 REAL ADDR,

JRECORD BAD DATA,
yRECORD GOOD DATA,

) PROBLEN wWITH MEMORY BEFORE
JEVEN A PONER FALL,

110000000000 00000000000000000000000000000000000000000000000000000
@TEST THAT THE CLOCK GIVES "B RPLY" ON *"DIN® AND "DOUT"®
[ 1008000000005 000000000000000000000000000000000000080000000000000

19T7TE8T 2
T8T28 scort
787
14}
Jnp
40
nov
MOy

MOV

nov
nov

MOV
SR

10 ERROR

b 1 7] nav

NOCLK
L1
NCLK

ERRVEC,=(6)
016,ERRVEC
OLKS,8D0DDAT

$28,ERRVEC

$S8HOULD wE TEBT CLOCK (=0 YES)

je{ MO TEST OF CLOCK,

pSAVE CONTENTS OF LOC, ¢

s 88T FOR SUB ERROR ON "DIN®

188U °B DIN L® AND CLOCK ADDRESS,
pWILL TRAP PROM NEIRE IF CLOCK DOED
fNOT RESPOND WITN *B RPLY L®

)8ET FOR BUS ERROR ON °DOUZ®

01,0LKS ;I88UE *D DOUT® ARD CLOCK ADDRESS,

01,ADCK
3

¢

3
¢

(6)¢,ERRVEC

puILL TRAP FROM NERE IF CLOCK DOES
pNOT RESPOND WITH "B RPLY L°®

1CLOCK DID NOT RESPOND WITN *0 RPLY L*
JUNEN J88UED ADDRESS AND "B D1IN L°

pCHECK ADORESS SELECTION JUNPERS

pAND ADDRESS ENTERED IN LOCATIOR *eBASE",

1CLOCK DID WOT RESPOND WITH *B RPLY L*
JWNEN 188UED ADORESS AND °B DOUT L®
yWE KNOW ADORESS AND °B DIN® DID

pWORK SO ADDRESS NUX SNOULD BB 600D,

pRESTORE CONTENTS OF LOC 4,

1 1000000000000000000000000000000000000000000000000000000000000000
OTEST THAT BITEe (INTR, ENBL) CAN BE SET AND CLEAKED
11 0000000000000000000000000080000008000080000000000000000080008000

)oTE8T )
78231 score

i S e s e o e o

[P — s



sSé
L1 2/
L1 1]
ss9
860
Sé1
862
S6)
S64d
568
566
567
L1
569
$70
L XA
72
$73
374
578
$76
377
3570
879
00
581
ss2
56)
S04
Ses
seé
L1 )
S8
S0
390
91
$92
$9)
$94
98
596
897
L1
$99
600
6014
602
60
60¢
608
606
60?7
600
(1.1

9 © © ¢ 06 o ¢ o & © o o o o o o © o o oo o

A o

002304
002310
002312
002314

002316

002322
002326
002332

00234

003334
002342
002350
002386
002360
002364

002366
002374

002376

002400
002404
002410
002416
002424
002426
002432
002434

002436

MAINDECe11=DVKPA=A
DVKPA,P1

73

008737
001002
000000
00077}

003037

012746
012746
000002

082777
017737
032777
001040
008737
001384

012737
10400)

000420

008017
008077
01773
032737
001004
008737
0053314
000404

104003

MACYLL 27(66))
®TEST THAT BIT6 (INTR, ENBL) CAN BE SET AND CLEARED

001386

001384

000340
002334

000100
176770

000100
001384

000100

001124
176726
176722
000100

001384

176774
001126
176760

001124

003126
001126

2°NAY=17?

181

6401

(1]

1510)

187
ONE
NALT
BR

CLR

MoV
MoV
rTI

3¢ )
nov
81T
L 1]
T80T
[ 1] 4

nov
ERROR

CLR
CLRr
nov
1 284
ong
787
(1]
SR

PAGE 12

ADCK
as

PrLAG

0340,=(6)
8648,=(6)

¢BIT6,0LKS
OLKS,00DDAY
08176, 0LKS
30

PrLAG

r ]

0300,8GDDAT
)

7874

0GDDAT

oLKS
OLKS,88DDA2
98176,08DDAY
¢

PrLAG

a0

7814

-

10ID CLOCK ADDRESS TEST PASS?

1YES = DO THIS TEST,

JNO = HALT] WE CANNOT PROCEED IF
1CLOCK CAN NOT BE ADDRESSED, PLEASE
sLOOP ON LAST TEST OR FIX PROBLEN,

JCLEAR POWER FAIL FLAG

) /=PRe

p/PUT NEW STATUS ON STACK

) /PUT RETURN ADDR, ON BTACK,

$/00 AN RTI CPU WILL RETURN TO NEXT
) /ADDR, WITH NEW STATUS, IF BTATUS
)/80 THEN INTERRUPYS ALLOWED,

sSET INTR, ENABLE

$READ COR,

}DID IT SET?

J¥E8 CONTINUE

1DID A POWER FAIL OCCUR?
1YE8 « REDO TEST,

JRECORD EXPECTED,

) INTERRUPT ENABLE BIT (81T06)
sFAILED TO BET,

’ Note

sA DISCREPANCY COULD OCCUR IN ERROR
g TYPEOUT SINCE 8/ & 100 BUT IF
JREADY FLAG WAS SET BAD DATA WOULD
JEQUAL 200 DISPLAYING READY

R

JCLEAR 8/8,
sCLEAR CLOCK CBR,

gREAD CBR

1030 IT CLEAR,

4H0 = REPORT AN ERROR,

9YES o NAKE SURE N0 POWER FAlL OCCUIIFD.

) INTERRUPT ENABDLE BIT FALILED T0O
JCLEAR (B1T08),

’ BOTE

pIN ERROR TYPEQUT BITY RAY ALSO
388 SET, TNIS 18 NOT A BIT? ERROR,
JWE CAN NOT PREDICT WNHEN BITY
pWILL SET OR CLEAR AND DO NOT
IREFLECT 1T 1IN 8/,

8EQ 0029
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MAINDECe11=DVKPAA
DVKPA, P11

610
611
612
61)
614
618
616
617
610
619
620
621
622
62)
624
628
626
62?7
620
629
630
631
632
63)
634
(31
(3] )
63?7
630
)9
640
641
642
64}
644
64s
646
647
640
649
630
681
682
68
(11
(11
(1]
(1))
(11
99
660
661
662
66)

002440

002442
002446

002446
002482
002486

002460

003460
002466

002470
002474
002476
002300
002802
002806

003810
002816

002942
002346

002380

003380
002382
002386

002860

002862

T¢

000004
008037

012746
012746
000002

0127M7
008002

108777
100418
008202
00137)
008737
001388

017737
012797

10400)
000430
012777
012746

012746
000002

000240
008737
001331

1040089

NACY11 27(66))
oTEST THAT THE CLOCK READY PLAG WILL SET AND THE CLOCK INTERRUPTS

001384

000340
002460

176642

176622
000300

176680

008126
001124

176602

2°MAY=77 1910)

PACGE 1)

| 1000000000000 00000000000R030000000000000000000000000000000000000
OTEST THAT THE CLOCK READY FPLAG WILL SET AND TMNE CLOCK INTERRUPTS
1100000000000 000000000000000000000800000000000000000000000000080

1o TEBT 4
78T SCOPEL
1813 CLR
r{]

MOV
MOV
RTI

NOVv
CLR
481 78T
(LD
INC
BNE
787
ang

nov
NOv

ERROR
BR
08 ROV

NOYV
NOvV

RrTI

nop
787
ang

PFLAG

$340,°(6)
0648,=(6)

001T76,0LKS
R2

oLKS
$e

Ra

4
PrLAG
6

OLKS,8BDDAT
#300,0GDDAY

3
7878
0600,0KVECT

p)CLEAR PONER FAIL FLAG,

) /7ePRe
9 /PUT NEW STATUS ON BTACK

3 7PUT RETURN ADDR, ON STACK,

9700 AN RTI  CPU WILL RETURN IO NEXT
g /ADDR, WITN NEW STATUS, 1IF STATUS
7780 THEN INTERRUPTS ALLOWED,

§SCT INTERRUPT ENABLE ON CLOCK,
JREEP TIME=OUT COUNTER,

9010 READY FLAG 8SET?

pYES = NEXT CHECK,

pNO = DID WE ALLOW ENOUGH TINE}
"0 « LOOP,

JYES = DID A POWER FAIL OCCURY?

j¥ED = DO TEST OVER, POWER PALL
s INITIALIZED CLOCK

JRECORD CLOCK COR,

s RECORD 8/8

JCLOCK READY FLAG FPAILED TO SET,
"

p8CT UP FOR CLOCK INTERRUPT,

3 /=PRe

80,=(6) »/PUT NEW STATUS ON BTACK

PrLAG
1¢

74

3 /PUT RETURN ADDR, ON STACK,
§/D0 AN RTI CPU WILL RETURN TO NEXT
§/ADDR, WITH NEW STATUS, 1F STATUS
9780 TNEN INTCRRUPTS ALLOWED,

§INTERRUPE FROMN HERE

pN0 INTERRUPT, DID A PONER FAIL OCCUR?
pYES = DO TEST OVER, POWER FAIL
pINITIALIZED CLOCK,

pCLOCK PAILED TO INTERRUPY
JREADY FLAG D1ID 88T, COULD YOU NAYE
pA JUNPER WRONG?
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MAINDECef1epVKPACA
DVKPA, P11}

664
669
666
66?7
(11
ée9
670
671
672
67}
674
673
676
677
679
679
600
(1}
682
60
604
(11
(1] )
607
(11
(11
690
691
692
(1}
694
(1] ]
696
(12
690
(1 1)
700
7014
702
703
704
708
708
707
700
709
710
7114
712
713
714
719
716
71?7

003364

002870
002876
002604

002610
002612

002616
002622

003624
002630
002632
002634
002636
002642

0032644
002682

002660
002¢62
003664
002470
002674

002702
002704

002710
002712

002744
002720

002722

74
062706

013777
062777
008077

000004
00807

003077
0080032

108777
100418
008302
00137}
008737
001362

017737
01277

10400)
000420
008077
008037
017737

001004
008737

001340
000404

008737
001334

MACY11 27(66))
OTEST THAT THE CLOCK READY FLAG WILL SET AND THE CLOCK INTERRUPTS

000004
001340

000002
176826

001)8¢
176814

176806

176466
000200

176446
001124
176426

003384

176842
176534

001136
001124

001126

tUPDATE STACK POINTER

JRESTORE VECTOR TO LOOK FOR
) ILLEGAL INTERRUPTS,
)CLEAR C8R,

)1 S000E0000050080000000000000000000000000000000000000000000000000
OTEST THAT WK CAN CLEAR READY FLAG

2°MAY+77 15103 PAGE 14

(1]} ADD 4,R6

761 mMov KVECT,OKVECT
ADD 02,0KVECT
CLR oLKS

19TE8T 8

) e

1*IN THIS TEST WE°RE GONNA TRY TO CLEAR THE READY BIT (BIT07)
1970 DO THIS WERE GONNA CLEAR 1T, STALL TINE ALLOWING
99IT TO SET AGAIN, THEN CLEAR IT TESTING THAT 1T ACTUALLY CLEARED,

,0

78181 sco?t

104 CLR

CLR
CLR

as 7870
LD ¢
pEcC
1] 4
787
BNE

noy
NOoY

ERROR
BR
3N CLR
CLR
MoV

(1] ]
82

(1] 782
(1] 4

PrLAG

oLKS
R2

oLKS
) ] )
R2
as
PrLAG
10

OLKS,0BDDAT
00117,0GD0AT

3

1876

OLKS

0GDDA?
OLKS,8BDDAT

4
PrLAG

10
1876

PrLAG
10

SCLEAR POWER FAIL FLAG,

JCLEAR CLOCK
ICLEAR TINE OUT FLAG,

$01D READY FLAG 8ET?

pTINE OUT (ALL ALLOWED TIRE EXPIRED)
N0 « LOOP

1YE8 « DID A POWER FAIL OCCUR?

)YES = DO TEST OVER,

JRECORD COR,
JRECORD 8/B,

pCLOCK READY FLAG FAILED TO SEKT,

JTHE FLAG JUST BSET NOW WE WILL
JTRY 70 CLEAR 37T,

sREAD TNE CSR IF RERO « OK,
pIP NOT WE’LL REPORT AN ERRROR,
)OF COURSE WE’VYE GOT T0 CHNECK
p)TNE POWER FAIL PLAG, SINCE A
pPONER FPALL COULD MAVE CLEARED
JTNE FLAG)

13F 80 REDO ?TEB?

R

pCHECK POWER FAIL FLAG=IP POWER FAIL OCCURED
pDURING TEST AN ERROR COULD RESULY, )
pIF NO POWER FAIL OCCURED REPORT ERROR,

pCOULD NOT CLEAR CLOCK
sREADY FLAG (BIT07)

8CQ 003}
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MAINDECe1 1 oDVKPACA
DVKPA, P11

710
719
720
721
122
72)
724
729
726
727
720
729
730
734
732
73
734
738
736
737
730
739
740
748
742
74)
744
748
746
147
740
749
7%0
781
782
78)
784
788
756
%7
750
759
760
761
762
76}
764
768
766
767
7¢0
769
770
"1

002724
002726

002734
002740

002746
002782
002736

002760

002760
002762
002764
002766
002772
002774

002776
003002

003004
oodo12

003020

76

000004
012737

008037
03127177

12746
012746
000002

008002
103202
001376
008737
001360
00040)

062706
104008

013MM
062777

012737

000004
012737

0080)7
008001
132797
001402

MACYLS 27(663) 2=MAY=77 1810) PAGE 1S
oTESY THAT THE CLOCK DOESN’T INTR, WHNEN INTR, ENABLE CLEAR

1100000000000 0000000000000000000000000000000000000000000000000000
1°TEST 6 STEST TNAT THE CLOCK DOESNT INTR, WHEN INTR, ENABLE CLEAR
J100C080000080000000000000800000000000000000000000000000080800000 -

78768 scort

000020 0031160 MoV 020,0T1IMES §900 20 ITERATIONS
001384 103 CLR PrFLAG JCLEAR POWER FAIL FLAG,
002776 176372 MOV 038,0KVECT ySET FOR ILLEGAL INTERRUPT,
}7=PRe
000000 nov 00,°(6) »/PUT NEW BTATUS ON BTACK
002760 NOov 9040,°(6) 3/PUT RETURN ADDR, ON BTACK,
RT2 3700 AN RT1 CPU WILL RETURN TO NEXT

p/ADDR, WITNH NEW STATUS, 1IF BTATUS
p/80 THEN INTERRUPTS ALLOWED,

'YTY
CLR R2
204 INCD  R2 J8TALL
BNE 26
001284 787 PFPLAG JNO INTERRUPT = DID POWER FAJL
(11 18 JYES = REDO TE8T,
BR 4
000004 ' 11) ADD 04,06 JUPDATE STACK POINTER,
ERROR § JCLOCK INTERRUPTED WHEN
§0IT¢ (INTR CABL) CLEAR,
001340 176326 481 nov RVECT, OKVECT JRESTORE VECTOR
000002 176320 ADD 02, 0KVECT
000006 003302 NCLK3 WOV 06,8T8THN JENTRY POINT IF CLOCK NOT TEZSTED,

§ 0000000000000 00000008000080000800000000000000000000000000000000000
joTE8T 7 OVERIFY NENMORY LOCATIONS WRITTEN IN TEST)

L

pOIN TNIS NACRO WE ARE GOING TO VERIFY TME CONTENTS OF

gONENCRY AGAIN, WE ARE GOING TO DEVOTE MOBT OF OUR TINE

po0F THE TOTAL TEST TINE HERE ROPING ME CAR CATCH A POWER

gOFAIL WHILE WE°RE READING MEMORY,

)e

§ 1000000000000 08083008000030000005000000020030000000000000000000000
8271 scorR

003000 003160 NOY 9002000,8TINES 3DO 002000 ITERATIONS
001384 cLR PrLAG

CLR Ry JSERO PATTIERN 18 EVER PASS,
000008 001202 BITS  0BIT0,8PAB8 SEVEN PASS?

17 16 JIES * CONTINUS

{
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MAINDEC=11=DVKPA=A
DVKPA P11

772
73
774
7798
776
m
770
77
700
701
782
703
784
708
708
707
700
709
790
791
792
79)
794
798
796
797
790
799
800
001
002
00}
004
008
(1] )
007
(11
(1.1
810
011
012
013
214
1S
016
017
010
019
020
o2l
822
833
vade
eas

003094
003060

003064
003070

003072
003074
003076
003402
003110
003116

003124

003126
003126
0031312
003136
003142
003146
003184
003186
003160
003162
003164
003166

003170
003174

003212
0031212
003216
002320
003234

003246
003246
003292

77

03127014
013702

020237
001418

0222014
00177}
010237
16277
017737
0101)7

104001

000004

008237
008037
008037
008237
042737
008327
000001
003068
012737
0000014
003186

104401
000406

033746
104402
104401
000410

013746
1044032

NACYLY 27(66))
SVERITY NEMORY

17717 M
001346

003344

001262
000002
176246
001124

001366
001102
001160
001202
100000

0023176

001202
003226

2°MAYe??

LOCATIONS WRITTEN IN TESTY

nov
163 nov

an cnp
(1]

cup
L 14-]
L)}
sus
MOV
nov

tei, Rl
LOLIN,R2

R2,HILIN
8710

(2)eo)

as

R2,RADDR

02, RADDR
ORADDR, 6BDDAT
R1,0G0DAT

N0 o PATTERN ALL ONES,
JPICKeUP LOW ADDRESS

JARE NE AT HIGH ADDRESS?
"

$PATTERN OK?

JYES « LOOP,

$NO o RECORD ADDR,
3*2 & READ ADDR,
JGET CONTENTS
$GO0D DATA,

$PROBLENM WITH MEMORY, DATA
JREAD NOT DATA DEPOSITED,

) 0030820000080 000000300000000000008000000000000000000000000000000

JoTEST 10

¢IND OF TEBTS

1000020000300 020000023000030000000000000008000008800000808000000

187101 8COPE

«S8TTL END OF PASS ROUTINE

) 1RG0 00000000000000000000000000000000000000000000000000000
pEINCRENENT TNE PASS NUMBER (6PASS)

peIF THERES A NONITOR GO TO 1T
poIF THERE I8N°T JUMP TO LOOP

(] 4} 4]
§uC
CLR
CLR
Inc
[ 3 {4
[ {o
SEOPCT: ,WORD
BGY
Kov
SENDCT: ,WORD
eE0PC?

1444
BR
ABC1IZ

nov
TYPOC
TYPE
SR
ASCIE

NOY
TYPOC

116802
(217

196781
(1T Y]

SLKCK

sTOTAN

sTINES

ePABS
0100000,8PASS8
(PC)e

1

SDOAGH
(PCIle,8(PC)e
1

111
(YY)
<€200>0END PASS

SPASS,=(8P)
878

(1T

0 PONER PALLS

PCOUNT,=(8P)

19ZER0 THE TEST NUMBER

99EERO THNE WUNBER OF ITERATIONS
J I INCRENENT THE PASS NUNBER
$3DON®T ALLOW A NEG, WNUMBER

1 L00PY?

) YES
s RESTORE COUNTER

§1TIPE ASCIZ STRING
§9GET OVER TNE ABCIZ
]

JJ8AVE 0PASS TOR TYPEOUT

31G0 TYPE==OCTAL ASCII(ALL DIGITS)
13TYPE ASCITE STRING

p16ET OVER THE ASCIZ

’

3 3BAVE PCOUNT FOR TYPEOU?
1960 TYPE=«OCTAL ASBCII(ALL DIGITS)

8EQ 00))
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MAINDEC=11*DVKPA=A
DVKPA,PI1

026
027
[ F] )
029
230
834
032
3)
034
(31
(2 1)
)7
(R 1)
e)e
040
(1]
042
(1}
044
048
04s
(1))
(L1
(11
080
084
(1}
)
(11
"9
(1]
(1 )
(1)
(134
860
(1]
062
06}
0 4é
068
(11
07
(11
(13
870
074
072
073
04

876
"M
()
879

0032%4
003260

003262
003266

003314
003314
003314
003320
003322
0033a¢
00332¢
003330
003332
003334
003334
003336
003340

003344
003380
003382
003384

003370
003376
003400
003404
003410
003el0
00Jeld
00deile
003420
003422
003424
003426
003430
003434
003440
003444
003480
003484

LND OF

0038737
001419

104401
000412

013700
001408
000008
004710
000240
000240
000240

000137
002002

M
003344

008737
001403
000000
000773

008337

008737
001410

037777
001404
0080137
008217

008077
010046
010146
010246
010346
010446
010846
013746
013746
013746
010637
082700
013737

NACYIS 27¢(6
PASS ROUTINE

6))

001372

003270

000042

m 000

001364
00166

178782 178782
001366
001380

178722

0031124
001126
001362
003804
000024
003124 001124

2°MAYeT?

116983
680
163
SGET42)

SENDAD:S

ORTNADS
oENULLS

169

15103 PAGE 17

78T
BLQ

TYPE
SR
ASCIZ

nov
(1
RESET
JOR
NOP
nor
nop

JNPp

,WORD
JOYTE
+EVEN

NOCLK
18

JWAS CLOCK TESTED?

JYTS OKIP TYPELOUT,

g0 INDICATE CLOCK NOT TESTED,
J3TIPE ABCIT STRING
$1GET OVER THE ASCIZ

$ CLOCK NOT TESTEDS

0042,00
S$DOAGN

PCo(RO)

0(PC)e
LOO?P
-1.01.0

$)GET NMONITOR ADDRESS
JIBRANCH IF NO MONITOR
$ICLEAR THE WORLD

79G0O 70 NONITOR

JISAVE ROON

pTOR

JIACTLY

1 IRETURN
P Y NULL CHARACTER STRING

JOTNIS ROUTINE HANDLES POWNER DOWNS

11 24
’ge
RALT
bR

1 {34
ago

cup
8E0
CLR
INC

CLR
KOV
nov
nov
nov
nov
ROV
nov
novy
nov
nov
nov
nov

BAD
P32

BAD

BLKCK
i

oLOLIN, 0LO¥2
18

BLKCK

NENUR

oLKS
RO,=(6)
Ri,=(6)
R2,2(6)
R3,e(6)
Ré,=(6)
RE,=(4)
$GODAT,=(6)
00DDAY,=(6)
RADDR,=(§)
Ré,8R¢
020,,R0
0GDDAT,0GDDATY

INAVE NE MAD ENOUGH TINE TO

pO0NN BRROR ON PREVIOUS POVER FAlL?
pYE8 = EAROR PONER DOwWN ROUTINE
pDID NOT NAVE TINE TO CONPLETE

) SEQUERCE BEFORE CPU STOPPED,

18ET POWER DOWN °NOT ENOUGH TINE® FLAG

1IN PROCESS OF CHNANGING PATIERNY
N0 GET 0OVUT,

1PATSERN o)

pNO=RAD WRITTEN NEW PATTERN=BUT NOT
gJNAD TINE ENOUGHN TINE 7O CLR BLKCK

8T0P CLOCK,
§8AVE GENERAL REGISTERS

pNOW wE WILL SINULATE DOING
160, INSTRUCTIONS, TME PONER DOWN

SEQ 0014
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NAINDECe1 §1DVKPA=A
DVKPA,PI Y

800
L]}
602
")
(] ]
(1]
111/
"
1]
e
090
(1}
992
")
04
09
896
(1))
"
e
900
901
902
9013
904
909
906
907
900
s09
910
1 2%}
912
1)
914
918
916
917
919
919
920
921
922
22)
224
923
226
227
920
929
930
931
912
)

003462
003464

003466
003474

003804

003306
003812
003816
003820

003832
003840
003342

003830
003882

003854

003862
003366
003374
003876
003604
003610
00J)e12
003646
003622
003626
003630
003634
003640

008200
00137)

012737
008037

000000
000776

013706
008737
001319
012737

008237

023727
008008
012737

000000
0co0787

012737

008037
132707
00140}
012717
008737
004407
008137
0313708
013704
0004118
013704
013708
008737

MACYL1 27(663)
END OF PASS ROUTINE

003804
001364

0040236
0013%¢

00138¢
0033%¢

003344

001124
000001

171717
001366

001124
0031344
001346

0013446
001344
001360

000008
000024

000024

2°NAY=77

PUL

P03,

15103 PAGE 38

DEC
BNE

nov
CLR

HALT
BR

IPUP, PURVEC
BAD

|

) SEQUENCE SMOULD ALLOw US AT LEAST

$2 NILLISECONDS OF TIME TO 00 A PONWER
sFAIL ROUTINE,HOWEVER,ONE NUST

JBE WATCHFUL THE THE SYSTEIN DOESN°T

3D0 NENORY REFPRESH CYCLES ON OTPER
pMENORIES DURING THIS TINEK,TNUS BTEALING
sTINE FRON THE POWER DOWN ROUTINE, -
pPOINT TO PONER UP ROUTINE,

pINDICATE VE NAD ENOUGH TINE

IMALT AT END OF POWER DOWN ROUTINE,

JONE KUST DO THIS OR THERE I8 A CHANCE
§THAT THE INSTRUCTION OR MEMORY LOCATION
g REFERENRCED BY TNAT INSTRUCTION

JMAY BE DESTROYED WHEN PONER GOES AWAY,

$BAVE BTACK

1oTHIS ROUTINE HANDLES PONER UPS,

| A

nov
787
L 1]
nov

InC

Cup
BNE
NOY

HALT
BR

NOov
o80TTL

CLR
BI1TD
(14
nov
782
’Le
con
NOovV
nov
BR
NOY
nov
107

SRe, e

BAD

PDBAD

SPUPBD, PURVEC

PrLAG
PFLAG, ¢S

PD)
0PD2,PNRVEC
PU2

oPDOVN, PURYVEC

JRESTORE STACK

g PONER DOWN OK?

pSET UP FOR BAD POWER DOWN
§OEFORE WE CAN POWER UP,

g INDICATE POWER FAlLL,

JHAVE WE DONE TO MANY POWER

pUPS WITHOUT DOING CONPLETE ONES?

p8TAY NERE FRON NOW ON ON POWER SEQUENCES
)TORCE OPERATOR TO RESTART PROGRAN,

pT00 MANY PONER FAILS OCCURRED BEFORE
JONE COULD BE CONPLETED § o NAX,

JSET UP FOR PONER DOWN,

MENORY TEST ON PONER UP,

0GDDAY
01,00A88
19
0=41,0GDDATY
BLKCK

|
8GDDATY
NILIN,RS
LOLIN,Rée
CKg
LOLIN,RG
NILIN, RS
NENUAR

sPATTERN EERO ON EVEN PASS
JEVEN PASS

1YE8 = CORTINUE

)¥0 = LOOK FOR ALL ONEs,

JUERE WE STARTING TO WRITE NEN?
N0 o CONTINUE

I)YES o USE OPPOBSITE PATTERN,
pPICK UP RIGH ADDR,

sPICK UP LO ADDR

JPICK UP LOW ADDR,
sPICK UP NIGH ADDR,
JWEAE WE CNANGING PATTEAN?

R i
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MAINDECe1 g eDVKPASA
DVKPA, P

934
)%
36
"
30
L 31
940
o4l
942
43
244
248
946
"
940
9
950
981
982
%)
84
14 1)
56
%
30
959
960
961!
962
96)
%4
%8
%46
27
%8
%9
970
71
972
9793
974
78
976
"M
20
29
900
1l
9012
%)
284
%08
204
20

003644
003446
003e82
003684

003686
003¢62
003¢64
003672
003676

003704
003706
003710

003714
003720

003722
003730

003734
0037432
003744

003746
003746
003782
003784
003763
003764
003766
003770
003172
003774
003776
004000
004002
0040012

004004
004006
004012

004024
004024

0040126

NENORY

001402
013708
020408
001418

0224)7
001773
016437
010437
16877

104002
0007614
008237

008737
001412

017737
008037

032737
001401
10400

012637
012637
013637
013609
013604
01360)
012608
013601
013600
0014014
108300

008700
001007
1044018
000404
000002

MACY11 27(663)

TE8T ON POWER 0P,

001370

001124

177776
001362
000002

178440
001124

001362
001136
001134

004013 ¢

001136
001362

001136

003126

3°NAY=YY

CKis

CKENDs

PUENDS

116808
648
109

PUPRDY

19103 PAGE {9

(11
nov
Cup
BEd

cHy
akQ
nov
uoy
aud

ERROR
SR

INC
oSBTTL

787
aEa

NOV
CLR

8t
(1]
BRROR

[ ] ] 4
TYP8
Sk

CKi
LWUR, RS
R4, RS
CKREND

(4)+,06GDDAT
CKy
*3(4),08DDAT
R4, RADDR

03, RADDR

3

cKy

PCOUNT

gND = QK

jYES = R) WILL HAVE LAST ADDR,
sDONE CHECK?

) YES END

pMENORY OK
$YES = CHECK NEXT ADDR,
pNO o GET FAILING PATTERN
pGET ADDR

JREAD 8 <2

JREAD PATTERN ERROR MEMORY
pCONTAIRED OTHER THAN WRITTEN,

JUPDATE POWER FAIL COUNT,

CLOCY CHECK AFTER PONER UP

ADCK
PUERD

OLKS, $BDDAY
$GDDAT

901T76,08DDAY
:UIID

(6)e,RADDR
(6)e,00DDAY
(6)¢,8GDDAY
t.’...‘
(6)e, e
(6)e,R}
(6)o,2

{ 317} })
(6)e, R0

i ]

1]
[ YT

ASCIE <€200>0PF-0K0

R?1
KALY

sNAS CLOCK BEEN TESTEROD?
190 « LETS ROT TEST IT MERE|

JREAD COR

JEXPECT SERO ALTHOUGK BITY
pRAY B8 88%, WE WON’°T LOOK
pAT I

s18 a1fe se1?

'.o L .000.

p817¢ OF CLOCK CSR SET AFTER
JPONER UP o INIT PAILRD TO
jCLEAR 1T,

pRESTORE EVERYTNING THAT WAS BAVED BEFORE POWER FAlL,

pIF RO®O THEN NO MESBAGE BRING TYPED,

137 NESBAGE BEING TYPED,BACK 0P POR LAST CMARACTOR,

p1F NO NESSAGE BEING TYPED OUT wE

pWILL TYPE OUT *PPeOK®,

pITYPE ABCIZ OTRING
99GET OVER THE ASCIE

§PONER DOWN OCCURRED BEFORE
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MAINDECe=41=DYRPACA MACY$S: 27(663) 2°MAY=)7 15103 PAGE 20
DVKPA, P11 CLOCK CHECK AFPTER POVWER UP

900 004030 000776 BR PUPBD yuE COULD SUCCESSTFULLY START

209 1A POWER UP

990

::; +80TTL ERRCR HANDLER ROUTINE

9) J)000GRAC0000000000000000000000000000080000030300000000000000000
04 §eTNIS ROUTINE WILL INCREMENT THE ERROR FPLAG AND TME CRROR COUNT,
98 *SAVE THE ERROR ITEN NUMBER AND THE ADDRESS OF THE ERROR CALL

1 2] ) POAND GO TO GERRTYP ON ERROR

"7 POTHE SUWITCH OPTIONS PROVIDED BY TNIS ROUTINE ARE;

90 (L1138 [} MALT ON ERROR

" po8V] ey INNIBIT CRROR TYPEOUTS

1000 LAY LT BELL ON ERROR

1001 po8u09ey LOOP OW ERROR

1002 s oCALL

1003 ye ERROR | ) 9ERROReENT AND NeERROR ITEN NUNBER

1004

1008 004032 OERROR:

1006 004032 104407 CReWR $90TE8T FOR CHANGE IN SOFT-8WR
1007 004034 108237 004510) 7814 INCS SERFLG §98E% TRE ERROR PLAS

1008 004040 001779 age 70 3000’2 LET TNE FLAG GO TO RERO
1009 004043 013777 001102 1178072 Nov OTETUN,ODISPLAY 5 )DISPLAY TEST NUNBER AND ERROR FLAG
1010 004080 032777 002000 178062 1Y 001250,08vR 7 98ELL OR ERROR?

1018 004086 001402 [ ] { 10 )80 « SK3IP

1013 004060 104401 001164 77908 +0BELL 1IR1NE BBLL

1613 0040064 008237 001112 101 InC IERTTL $ICOURT TNE NUNBER OF BRRORS

1014 004070 011637 001116 nov (0P) ,0BRRIC )96ET ADDRESS OF ERROR IBSTRUCTION
1018 004074 362737 000008 008116 (1] ) 03,0BRAMC

1016 004103 3117737 178010 oOOf11i¢ nove OSBRARPC,OITEND )STRIP AND SAVE TNE ERROR ITEN COOR
1017 006110 033797 020000 178022 (144 003233,08%R 1 08K1P TYPEOVUT IF 8R?
1016 004116 eo010048 | 1] 4 300 198430 TYPREOUTS
1019 004120 004737 004220 JOR PC, 0ERRTYP 7900 TO USER ERROR ROVTINE
1020 0041324 104801 00117} Y08 e SCRLP
1031 o0041d0 3080

1022 0043130 123737 000008 0012164 cnpd OAPIENY, 8BNY JIRUNNING IN APT WODE
1023 004336 o081007 BNE 1 ] pI00,8K1P APT ERROR REPORT
1024 004340 113737 001134 004182 nove 0ITEND, 210 7988T ITEN NUNBER AS EBRROR NURDER
1038 004146 004737 006164 JOR PCo0ATYS P 9REPORT PATAL ERROR 30 AP
1026 004182 000 2169 oBYTE 0
1027 004183 000 oDYTE L
1020 004184 000777 220 R 230 $sAPT ERROR LOOP
1029 004186 008777 $74786 200 787 osun pINALT OB EBRROR

1030 004162 100002 "L 1) 198K3P IPF CONTINUE

1031 004164 000000 RALY PINALT OF ERROR}

1032 004166 104407 CKBUR »9388T FOR CRANGE IN S0FT=8uR
1033 004170 033777 001000 174742 38 [ 284 003709,08uR p9LOCP ON BRROR BUITCRH BEBT?

1034 004176 001402 (1 4] (] ) p1BR IF NO

1038 004200 013716 001130 nov OLPERR, (8P) 937UDGE RETURN FOR LOOPING

1036 0043204 008737 001162 (1] 787 (14 4144 $1CHRECK POR AN EBSCAPE ADDRESS
1037 004210 003402 1 4] s JIBR IF NONE

1030 0042123 013716 001162 nov OEBCAPE,(8P) 317UDGE RETURS ADDRESS FOR EOCAPE
1039 0043216 8

1040 004216 000002 RTI 1 I RETURN

1041 «S83TL ERROR MEBSAGE TYPEQUT ROUTINE

820 0037
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MAINDECe11=DVKPACA
DVKPA,P1

1042
104)
1044
1048
1046
1047
10498
1049
1080
1081
1082
108)
1084
1088
1086
1087
1086
1089
1060
1064
1062
106)
1064
1068
1066
1087
1060
1069
1070
1071
1072
1073
1074
1078
1076
1077
1078
1079
1080
1004
1002
1003
1004
1008
1006
1007
1000
1009
1090
1091
1002
109)
1004
1098

004220
004220
004224
004226
004230
004234

004242
004244
004246
0043280
004292
004384
004286
004263
0043266
004270
004272
004274
004300
004304
004306
004310
006312
004316
004320
004322
004324
004330
004332
004332
004334
004336
004340
004342
004346
004380

NACYIS 37(66))

S L) Sl A

ERROR NESSAGE TIPROUT ROUTIRE

104401
010046
008000
183700
001004

013746

104402
000426
008300
006300
008300
008300
068700
012037
001404
104404
000000
104404
013027
001404
104404
000000
1044014
014000
001004
013600
1044014
000207

013046
104402
008710
004770
104408
000774
020040
004384

001171

001114

ooi1ite

001386
004272

004171
004310

0011174

001171

004280
000

§810) PaGE 21

] ) 000000000008000000000000000000000000000000000000000000000000000

pJOTNIS ROUTINE USES TNE "ITEM CONTROL BYTE® (OITEMB) TO DETERNINE WMICH
pSERROR I8 TO BE REPORTED, IT? THEN OBTAING, FROM THE "ERROR TABLE® (SERATH),
1 *ARD REPORTS THE A'PIOPI!IT' INFORMATION CONCERNING THE ERROR,

SERRTYD)

784

(17
JO8TTL

TYPE L sCALF
nov RO, =(8P)
CcLA Ro
BISS  S0SITEND, RO
s 18
nov SEARPC, = (8P)
2YPOC
o o
pEC RO
ASL R0
ASL RO
ASL RO
ADD SSTRRTS, RO
Nov (R9)e, 28
’Lo 3
TIPS
L0 0
PIPE  LOCRLP
"oV (RO)e, 40
8% s
e
JORD 0
YT L0CALP
ROV (Re) o RO
oug %%
"oV (8P) e, RO
TYPE  ,0CALP
aTs ”c
nov 0CRO) e, =(8P)
TYPOC
8t (R0)
29 "
b 84 4 1 1])
1 7
ASC3E /7 /
TVEN
$COPE NANDLER ROUTINE

99°CARRIAGE RETURN® & °*LINE FERD"
§98AVE RO
99PICRUP THE ITEN INDEX

9937 1TEN BUNBER 38 LEBRC, Jus?
$973PE THE PC OF THE EBAROR

§58AYE OBRRPC FOR TIPEOVUT

s 9BRROR ADORESS

$900 TYPR=«0CTAL ASCII(ALL D]GITSH)
s 1GBT OUT

$9ADJUST TNE INDEX 50 THAT IT WILL
1 WORR FOR THE EBRROR TABLE

$ITORN TABLE POINTER

3 9PICRUP °ERROR NESSAGE®" POINTER

$28KIP TYPEOUT IF NO POINTER

$1TYPE THE *ERROR NESBAGE®

3 )"CRROR RESSAGE" POINTER GOES NERE

$1°CARRIAGE RETURN® & *LINE FERED®

s PEICRUP *DATA NEADER® POINZER

218KIP TYPROUT 2P O

$3TIPE TNE “DATA NEADER®

171 °DATA NRADER® POINTER GOES MERE

71°CARRIAGE RETURN® & *LINE FRED®

79PICRUP "DATA TABLE" POINTER
1360 TYPE THE DATA

"lllfoll Ro

99°CARRIAGE RETURN® § °LINE FEED®

$ ' RETURN

J18AVE O(RO)e FOR TYPEOVUT

9160 TYPE=«OCTAL ASCII(ALL D1GI78)
7918 THERE ANOTMER NUNBER?

bR IF NO

)1TIPR TWO(2) BPACES

7 3L,OOP

§ITN0(3) SPACES

1 ) S00000000000000000800000000000080000000800000000000000800000000
JoEINI8 ROUTINE CONTROLS TME LOOPING OF SUSTESTS, IT? WILL INCRENENT
.ollo LOAD TNE TEST NUNBER(OTSTNN) INTO TME DLOPLAY REG,(DISPLATC7;0>)
gOAND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAYC185100>

JOTNE SUWITCHN OPTIONS PROVIDED BY TNIS ROUTINE ARE:

o8l 4ny

LOOP ON TEST

3G



e o o 7

1096
1097
1090
1099
1100
1101
1102
1103
1104
1108
1106
1107
1100
1109
1110
1111
1112
1113
1114
1118
1116
1117
1110
1119
1120
1121
1122
1123
1124
1129
1126
1127
1130
1129
1130
1133
1133
11323
1134
1138
1136
1137
1139
1139
1140
1144
1142
114}
1144
1148
1146
1147
1140
1149

004384
004385¢
004386
004380
004366

004370

004372
004376
004404
004410
004414
004416
004420
004424
0044268
004426
004434
004436
004444
004446
004492
004484
004462
004464
004473
004474
004803
004804
004840
004814
004846
004834
004336
004832
004834
004340
004géé
004880
004886
004564
0043870
004876
004602
004606
004613
004620

NAINDEC=1 1 =DVYKPACA
DVKPA, P14

104407
104407
032777
001114

013746
012737
008737
012637
00044)
033686
012637
000423

032777
001404
1277197
001448
108737
0014231
133737
101018
032777
001404
013737
000444
100037
008037
000449
032797
004011
008737
001406
008237
023137
002034
012739
013797
108227
1137137
011637
011617
0080137
1123797
013717

NACYLL 27(66))
SCOPE HANDLER ROUTINE

040000

000004
004446
177060
000004

000400
174476
00110)
001118
001000
001310

004000
001302

001104
004160

000001
004834
004102
e0ii02
e01106
0043510
001162
000004
coit02

174882

000004

174804
003102

001103
174446
001106

174414

001118
174314

LOOP ON TEST IN SWRC?10>

118COPER]OT

PITEST FOR CHANGE IN SOFTedun

$9LOOP ON PRESENT TEST?
1)YES IV BWidey

OF CODE FOR THE XOR TESTEReCIOO

1937 RUNNING ON THE *XOR® TCSTER CHANGE
PITHIS INSTRUCTION TO A °NOP® (nOPs24D)
$98AVE TAE CORTENTS OF THE ERROR VECTOR
19827 FOR TINEOUT

J9TINE OUT ON XOR?

) JRESTORE THE ERROR VECTOR

$0GO 7O THE NEXT TEST

»9CLEAR THE STACK AFTER A TINE OUT
}PRESTORE THE EAROR VECTOR

1 1LOOP ON THE PRESENT TECST

CODE POR TNE XOR TESTEREIOSO

3LO0P ON SPEC, TESTY
198R IP NO

3200 THE RIGNT TEST?
JI0R 2P YRS

s RAS AN ERROR OCCURRED?
J9BR IV RO

SWRCY3 0>

JIMAX, ERRORS FOR TN]8 TEST OCCURRED?
IR IF MO

) LOOP ON ERRORY

$I0R IF NO

$988T LOOP ADDRESS T0 LAST 8COPE

JI3ERC TAE ERROR FLAG

pICLEAR THE NUMNSER OF ITERATIONS TO NAKE
$388CAPE 20 THE NEXT TROT C T
pINNEDIT ITERATIONS?Y

J90R IF 388

1937 FIRST PASS OF PROGRAN

" IANINIT ITERATIONS

29 INCRENENT ITERAZION COUNT

JICNECK TNE NUMBER OF ITERATIONS KADE
200R IV NORE ITSRATION REQUIRED
JIREINITIALISE FUE ITERATION COUNTER
298ET NUNBER OF ITERATIONS %0 DO
p9COUNT TRET NUNBERS

19882 TEST NUNBER IN APT NAILBOX

JI8AVE SCOPE LOOP ADDRESS

198AVE ERROR LOOP ADDRESS

g9CLEAR TRE ESCAPE FRON ERROR ADDRESS
JI0NLY ALLOW ONECL) ERROR ON NEXT TEST

2a°MAY=T77 18:10) PAGE 22
(LI LESL T INNIBIT ITERAL.ONS
e8N09ny LOOP ON ERROR
(X111}
yoCALL
e scort
e8COPE)
‘CRESNR
CRSWR
10 21? 6B03714,08uR
L] ] ¢0VER
1000008TART
SKTSTRs BR (1)
nov OOERRVEC,=(8P)
nov 0850,0¢ERRVEC
782 90177060
nov (8P)e,00ERRYVEC
[ ] ] 08VLAD
(1] cnp (BP)eo(BP)e
nov (8P) e, 00ERRYEC
(] ) 7
603300000END OF
[ 344 001%08,08NRN
[ 1{] a0
cCHpe OBUR,0TETHM
bEO OOVER
as 7070 ORRTLG
[ 14 3
cupd SERNAX, SERFLG
| 1} ]
(34 001209, 08uR
| 1 {] (1]
781 Nov OLPERR, SLPADR
MR SOVER
400 CLRS SERFLG
CLR sTINES
R 50
n L ] ¢4 08XT141,08WR
[ 1] 1 10
b { )4 $PA88
(11} i
InC (3 ()
cup 0TINES,01ICNT
[ [ 4 SOVER
164 nov os,81CH?
nov CNXCRT,8TINED
$8VLADs INCD eToTUN
Nove ¢TETUN, STEOTN
nov (89),6LPADR
nov (89),0LPERR
CLR eEsCAPE
novp 01 ,0ERNAX
SOVER:s nOV

STOTNN, ODISPLAY 5 DISPLAY TEST NUMBER

n3
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NAINDEC=11=DVRPA®A
DYKPA,P11

1190
1191
1182
118)
11354
1188
1196
1197
1198
1189
1160
1161
1162
116)
1164
1168
1166
1167
1160
1169
1170
1171
1172
1173
1174
1178
1176
1177
1170
1179
1100
1101
1102
110}
1104
1108
1106
1107
1100
1109
1190
11914
1192
1193
1194
1199
1196
1199
1190
1199
1200
1201
1202
1203

004636
004632
004634

004636
004644
004646
004682
004684
004460
004664
004670
004473
004700

004702
004706
004712
004716
004720
004724
004726
004730
004734

004736
004742

004746
004782
004784
004760
004764

004766
004772
004774
008000
008003
009010
oofoié
008020

MACYIL 27(66))

SCOPE NANDLER ROUTINE

013716
000002
000020

022737
001074
1087177
100074
117746
042716
022726
001063
123197
001486

104401
104401
013744
104402
104401
008046
008046
§08777
100378

117746
042716

021627
003008
104401
063706
000787

021627
004022
008766
00140)
016677
063706
1044014
123727

003106

009176 001140
174272
174266
177600
000007

001134 000001

008363
008370
000176

008401

174210

174204
177600

000048
000004

000002
000006
001174
001138 000003

174130

JeMAY=?? 1910)

Kov
RT1
PMXCNTI 0

PAGE 2)

SLPADR, (8P)

oB8TTL YTY INPUT ROUTINE

993FUDGE RETURN ADDRESS
11F1XES P8
JIMAX, NUMBER OF ITERATIONS

".O....................l.............00.............QQ..........

+ENABL LD

110000080000000000000000000000000000000000000000000000000800008000
pSSOFPIWARE SWITCHN REGISTER CHANGE ROUTINE,

JOROUTINE I& ENTERED FRON THE TRAP MANDLER, AND WILL

pOSERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL
P*NREN OPERATING IN TTY PLAG NOOE,

eCKSWRs CHP
ang
1878
BPL
NOYD
I1C
cwy
(1]
cupd
880

TYPL
eGTIBNRy TYPE
nov
TYPOC
INe
1961 CLR
CLR
76 7820
L

KOV
8IC

200 cnp

308 ADD

108¢ cup

116 ADD
1409 TR

BUREG, BUR
18

(T34 Y]

199
P02KD,=(8P)
01°C177,(8P)
02,(8P)e
189
SAUTOB, 0}
188

e BCNTLG
s ONBYUR
BYREG,=(8P)

o ONREN
o(8P)

{8P)

0s K8

7e

002K, ~(8P)
¢°C177,(8P)

(8P),028
10s
+8CPTLU
06,00
19

(8P),0148
1600

e(8P)

110
2(8P),08WR
06,80
+OCRLPF
INTAG, 01

7958 TNE B0PT«8WR SELECTED?

g 9BRANCH IPF NO

1 9CHAR THERR?

391IP RO, DON’T WAZT AROUND
§98AYE TNE CNAR

SI8TRIP=0FF THR ASCII

1918 IT A CORNTROL G?

1380, RETURN 20 USER

$IARE WUE RUNNING XN AUTO=MODEY?
1 IBRANCH IF YES

1 7BCHO TNE CONTROL=G (°G)

1) TIPE CURRENT CONTENTS

)1 BAVE SWAREG FOR TYPROUT

1160 TYPEe«OCTAL ASCII(ALL DIGITS)
)t PRONPT FOR NEW SWUR

1 9CLEAR COUNTER

71 THE NEW SWR

) ICHAR THERE?

721IF ROT TRY AGAIN

1oPICK UP CHAR
JIRAKE 17 7017 ASCII

9918 IT A CONTROL-U?

s IBRANCK IF NO?T

19YE8, BCHO CONTROLeVU ("U)
99 JONORE PREVIOUS INPUT
ILET?S TRY IY AGAIN

7938 17 A <CRO?

) 9BRANCH 37 NO

9788, 18 1T THE FIRST CHAR?

1 IDRANCH 1IF YES )

3 SAVE 5EN BMR

p9CLEBAR UP B8TACK

p9BCHO €CR> AND <P
p3RB=CNABLE TTY KBD INTERRUPIS?




e

-

DVKPA,P11

1208 0080326
1208 008030
1206 008036
1207 oo08040
120C 003044
1209 008080
1210 008082
1211 008086
1212 008060
1213 0080684
1214 008070
1218 oo08072
1216 008074
1217 oo08078
1210 008100
1219 008104
1220 008110
1221 008112
1222 o00831é
122)

122¢

1229

1226

1227

1229

12:9

1230

1231

1232

123)

1234 008120
1239 009122
1236 o0083)0
1237 009134
1238 008136
1239 008144
1240 009192
1241 008160
1242 0081632
1243 0085166
1244 008170
1248 008174
1246 008200
1247 008204
1240 008206
1249 008210
1280 008216
1281 008220
1282 003236
1293 008230
1284 0¢92)6
1289

1296

1287

® 6 © o6 ¢ ¢ o & & o o o o o o o o 6 o o "

MAINDEC=11=DVKPA=A

00100}
012777
000002
004737
031627
003420
0216127
003018
042726
008766
00140}
006316
006316
00616
008266
056616
000707
104401
000720

011646
016446
108777
100378
117766
042766
026627
001013
108777
100378
117746
042716
0226127
001366
000780
026627
002407
026627
00300}
042766
000002

s e e A, .

NACY11 27(663)
TTY INPUT ROUTINE

000100

006276
000060

000067

000002
177776

001170

000004
174010

374004
177600
000004
173786
173782
177600
000021
000004
000004

000040

174100

000004
000004
00002)

000140
000178
000004

2°MAYeT??

1501
1601

170

1000
JDBABL

18103 PAGE 24
1 114 18
novy 0100,00TKS
nrg
JBR PC,0TYPEC
cnp (op), 080
BL? 100
cup (8P), 087
86T 100
 } {4 060,(8P)¢
787 a(8P)
14 ] 17
ASL (8P)
ASL (8P)
ASL (8P)
InC 28P)
L 34 o3(8P), (BP)
bR 7
b2 { /1 8QUES
[ 1) 300
L8d

1 )DRANCH IF NOT

1 IREENABLE TTY KBD INTERRUPTS
7 )RETURN

9ECNO CHAR

19CRAR ¢ 07

1 9BRANCR P YES

JICHAR > 7Y

FIBRARCNH IF YES

1 )STRIPOFF ADCII

1938 THIS THRE PIRSBT CHAR
s 9BRANCH IF TEBS

pINO, SNIFT PRESENT

390 CHRAR OVER 70 NAKE
X ROORN POR NEW ONE,
p9KEEP COUNT OF CHAR
79887 IR BB CHAR

79GET THE NEX? ONE
1ITIPE PCCRICLPD
198INULATE CONTROLeV

11 000005000000000000000000000000000000000000000000000000000000000
P®THIS ROUTINE WILL INPUT A SINGLE CHNARACTER FRON THE TTY

s SCALLS

SRDCRR}
18

RDCHR

RETURN KERE

nov (8P),=(8P)
KoY 4(8P),2(8P)
7870 (1347

L 1

ROVS 08TKB,4(8P)
31C 0°C<177>,4(8P)
cup ::.'!..33

10

7878 0otks

L ae

L) ] 00TKD,=(8P)
3 {4 0°C177. (8P)
cnp (8P) e, 021
e r ]

DR 10

cnp e (8P),0140
sL? ']

Cup (or),0178
| L3 ] )

8I1C 040, 4(8P)
R?1

$9IRPUT A SINGLE CHARACTER FRON THE TTY
1pCHARACTER I8 ON THE STACK
JIVITN PARITY BIT STRIPPED OFF

$9PUSH DOWN TNE PC

31 BAVE TNE P8

JINALT FPOR

s92A CHNARACTER

JIREAD THR TTY

996ET RID OF JURNK IFr AmY
1928 IT A CONTROL=S?
93 BRANCN IF NO

§9MALT FOR A CHARACTER
1ILO0P UNTIL 178 THERE
97GET CRARACTER

sINAKE 3T 7-017 ABCII
13I8 IT A CONTROL-Q?
s93IF NOT DISCARD 1T
YR8, REOUMER

1918 IT UPPER CASER?

1 1DRANCH IF YRS

9958 IT A SPECIAL CHARY?
JIBRANCH IPF Y88

JINAKE 12 UPPER CASE
9GO0 BACK TO UARR

) 1 000000000000000000000000000000000000000880080000000000000000000
peTNIS ROUTINE WILL INPUT A STRING FROM THE TTY

peCALLS

e+



1290
1299
1260
1261
1262
126}
1264
1269
1266
1207
1268
1269
1270
1278
1272
1273
1274
1279
1276
1277
1270
1279
1200
1201
1202
1203
1204
1208
1206
1207
1200
1209
1290
12914
1292
1292
1294
1299
129¢
1297
1298
1299
1300
1301
1302
1303
1304
1308
1306
1307
1308
1309
1310
1311

® &6 ¢ o o & o o © o o o o o o o o oo o o -

008240
008242
008246
008252
008284
008286
003240
008264
008266
008372
008274
008300
003304
008330
008312
0083416
009322
005324
008326
008334
00%342
003344
009348
003346
009386
00836)
008370
009376
0084014
008408

MAINDECe1 s =DVKPACA
DVKPA, Pt

010346
012703
02270)
101408
104440
11261)
122713
00100}
1044014
000763
111397
104401
12272)
001386
10806)
1064014
01260)
011646
016664
012766
000003

000

000
000010
082836

136
008018
020078

040
036440

MACY11 27(66))
TTY IMPUT ROUTINE

008346
003)%6

000177
001170

008344
008344
000018

177177
001172

000004
005346

008018
006807
05382)

000
047040
000040

000003
000004

000
000012
020122

2eMAY=T77 19903 PAGE 29
R RDLIN
o RETURN HERE
'Q
SROLINS MOV R),=(8P)
181 noy SSTTYIN,R)
an: (o ] 4 $8TTYINeS )
. * 3L08 L ] )
RDCHR
NOYD (BP)e, (R))
100¢ cupp 8177,(R3)
(1] ¢ 3
40 TYPL 1 0QUES
BR 58
I NOVD (R3), 98
TYPE 98
o ] 4] $1S,(R3)e
BNE a0
CLR® *1(R))
7YPEC e OLF
nov (8P)eyR)
MOY (8P),=(8P)
nov 4(8P),2(8P)
Nov S0TTYIN,4(BP)
rRT2
0 JMITE O
JHITE O
STTYING BLKBD O,
OCNTLUS ABCIE /°U/¢18>¢iD>
sCUTLGS ABCIT /%G/<19%¢<1D>

A0S
JSCIT / g 8 /

€{3>€12>/8WR » /

$)INPUT A STRING PRON THE TTY
s9ADDRESS OF FPIRST CHARACTER ¥ILL BE ON THE STACK
)9 TERMINATOR WILL BE A BYTE OF ALL 0°8

118AVE R)

19GET ADDRESS

19BUPFER FULL?

130N 1IF YES

9GO READ ONE CHARACTIER FROM THE T1Y
§9GET CHNARACTER

1918 IT A RUBOUT

s 98KIP IF NOT

11TYPE A *9°

1 9CLEAR TNE BUFFER AND LOOP
p9ECNO THE CRARACTER

§9CHECK FOR RETURN

33LO0OP IP NOT RETURN

JICLEAR RETURN (THE 319)

9ITIPE A LINE PERD

1 SRESTORE R)

§9ADJUST THE STACK AND PUT ADDRESS OF INE
" PIRST ASCII CHARACTER ON 1T i

s I RETURN

390TORAGE FOR ASCII CHAR, T0 TIPE
99TERNINATON

s 9RESERYE ¢ BYTES FOR TTY INPUT

3 3CONTROL *U*

s9CONTROL *G*

oBOTTL DBINARY TO OCTAL (ASCII) AND TYIPE

§ 1000000000000000000000000000000000000000000000000000000000000000

pJOTNIS ROUTINE I8 USED TO CHMANGE A 16=BIT BINARY NUMBER TO0 A 6-DIGIT
p®OCTAL (ABCII) NUNBER AND TYPE 1T,

§O0TYPOSocoRNTER RERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS 10 TYPE

s OCALLS

po nov
g0 Tros
.. .."'
pe

pe

(L

pINUNBER TO BE TYPED
p3CALL FOR TYPROUT
ppNeg TO 6 FOR RUNBER OF DIGITS TO TYPE
psNeg OR O
?33sTYPE LEADING ZEROS
) 9008UPPRESS LEADING R2EROS

§00TTPONocceENTER MNERE TO TYPE OUT WITH THE SAME PARANETERS A3 THE LASY
o4TYPOS OR 9TYPOC

poCALLS

1 nov
e TYPON
1

NUn,e(8P)

pINUMBER TO BE TYPED
19CALL FOR TYPEOUT

80 0043



v"

2 6 6 6 6 ® 0 ¢ o6 o o o o O °o o ©°o o o o O (

MAINDEC=t 1=DVKPA=A
DVKPA,P1 Y

1312
1313
131¢
1319
1316
117
1310
1319
1320
1321
1322
1329
1324
1328
1326
1327
1320
1329
1330
131
1332
133}
1334
1339
1336
1337
1338
1339
1340
1344
1342
134)
1344
1348
1346
1347
1348
1349
1380
1391
1382
138)
1384
1388
1386
1387
1380
1389
1360
1361
1362
136)
1364
1368

005412
009416
008424
008430
008434
008436
009444
005482
003460
008462
005464
008466
005472
008474
008300
005804
008810
008814
008316
008520
008322
008824
008326
008330
008s832
008334
008840
008842
0083846
008580
008982
0033884
008386
oo8sé3
008566
008872
008876
008402
008604
008606
008640
008s12
008614
009616
008620
008626
009630
009632
008633

017646
116637
112637
082716
000406
112737
112797
112797
010346
010446
010846
113704
008404
062704
110437
113704
016608
00800}
coéi08
000404
006108
006108
006108
01080)
00610)
108317
100016
04270)
004002
008704
001403
008204
083703
08270)
110337
104404
108317
003347
0034012
008204
000744
013608
013604
012603
016666
0132616
000002

000

000

MACY11 27(663)

000000
0000014
008637
000002

000001
000006
000008

0086)7

000006
cosé)dé
008618
000012

008636
177770

0036)3

008623
008637
008634

000004

2°MAYeT?
BINARY TO OCTAL (ASCII) AND TYPE

13103

PAGE 26

198TYPOCoe=ENTER HERL FOR TYPEOUT OF A 16 BIT NUMBER

) *CALLY
)
,l

sTYPOS)

eTYPOC)
¢TYPONY

701

MoV
TYPOC

L[} ]
HOVD
NOYD
ADD
R
NOVD
NOve
NOVe
ROV
nov
nov
nove
nNEG
ADD
nove
NOVYD
MOV
CLR
ROL
bR
ROL
ROL
ROL
nov
ROL
DECH
L
2 {4
g
187
1 1]}
INC
3¢
318
novDe
TY9E
oECh
0%
LT
I18C
BR
nov
nov
nov
NOov
nov
RT1
D0YTE
BYTE

NUM,=(8P)

0(8P),*(8P)

1(8P),00r1ILL
(8P)e,80MODE}

02,(8P)
sTYPON
oi,00F2LL
06,0040DE+}
05,80CNT
R),=(3P)
Ré,=(8P)
.".(."
SONODEBei R4
Ré

6, R4
Re,60R00E
0O0FPILL, R4
12¢8P)., 08
| B ]

RS

3

RS

[ ] ]

Rs

RS, R)

0177770.R)
40

Re

]

Re

#°0,R)

[ LY } |

RY), 00

1]

s0CN?Y

|

(1]

Ré

a8
(BP)ey RS
(BP) oo R4
(BP)o, )
2(8P),4(8P)
(BP) e, (BP)

JINUMBER TO BE TYPED
p3CALL FOR TYPEOUT

PIPICKUP THE MODE

$)LOAD ZERO FILL SWITCH
ppNUNBER OF DIGITS TO TYPL
1 9ADJUST RETURN ADDRESS

98T THE LIERO FILL SWITCH

35808 FOR 81X(6) DIGITS

p)BET THE ITERATION COUNT

J9I8AVE R}

JIBAVE R§

J)8AVE R§

p1GET THRE NUMBER OF DIGITS 70 TYPE

JISUBTRACT 1IT FOR NAX, ALLOWED
J98AVE 1T FOR USE

$9GET THE ZERO FILL SWITCH
IPICKUP THE INPUT NUNMDER
19CLEAR TRE OUTPUT WORD
J9ROTATE NED INTO °C°

1960 DO N3O

sTORN TH1S DIGIT

796GET L8® OF TNIS DIGIT
y)TIPE THIS D1GIT?

JIOR IP BO

9 908T RID OF JUNK

) TEAT FOR O

s ) SUPPRESS TNIS 0OF

19BR 3P YES

p9oDON®T SUPPRESS ANYNORE 0°8
JINAKE TNES DIGIT ABCII
PINAKE ASCII IF NOT ALREADY
p)OAYE POR PYPING

7760 TYPE TNES DIGIT

s sCOURT BY 3

90R IF NORE 20 DO

p9BR IP DONR

§)INGURE LAST DIGIT I8N*T A BLANK
$960 DO TNE LAST P10IT

) RESTORE RS

1 YRESTORE R4

1 IRESTORE R)

13188 TNE BTACK FOR RETIURNING

1 RETURN
7 18TO0RAGE FOR ABCII DIGIT
$ITERNIRATOR FOR TYPE ROUTING

SEQ 004)



DVKPA,

1366
1367
11640
1369
1370
1371
1372
1373
1374
1379
1376
137
1379
1379
1300
1301
1302
138)
1304
1309
1306
1307
1300
1309
1390
1391
1392
1393
1394
1398
1394
1397
1390
1399
1400
1401
1402
140}
1404
1408
1406
1407
1400
1409
1410
j411
1412
141}
1414
1418
1416
1417
1410
1419

> 6 6 ¢ 6 6 0 & o © 6 6 o & © o O o oo o o o

N4

P

008634
003639
008436

008840
008640
008642
008644
008646
0034930
00se82
008486
008662
008¢64
008664
008674
008¢?

00890

008706
008710
008714
008716
008720
008722
008724
008726
008730
008732
008734
008736
009740
008742
0087%0
008784
008760
008762
008764
008770
038772
008774
008776
006000
006002

MAINDEC=11=DVRPA=A
BINARY TO OCTAL (ASCII)

000
000
000000

010046
010146
010246
0310346
010846
012746
016608
100004
008408
112766
008000
012703
11372)
008002
016001
160108
002402
008203
000774
060109
008702
001002
108716
100407
106316
10300}
116669
0827012
082702
110233
008720
020027
002746
003002
0108032

000764,

108726
100003

MACYI1 27(663)

006084
000040

006044

000001
000060
000040

000001}

1771 1MM

2°MAY=1?
AND TYPE

SOCNT1
$OFILLY
e0M0DE}
8BTTL

1510)

DYTE
Y7L
,NORD

PAGE 27

190CTAL DIGIT COUNTER
#1ZERO FILL BNITCH
pINUNBER OF DIGITS 70 TYPE

CONVERT BINARY TO DECINAL AND TYPE ROUTINE

) J00000R00000000000000000000000000000000000000000:%00000000000000
JOTHIS ROUTINE I8 USED TO CHANGE A 16=BIT BINARY NUMDER TG A 3-D1G1T
§98I0NED DECIMAL (ASCII) NUMBEZR AND TYPE IT, DEPENDING ON WHNETHER TAE
$ONUNBER I8 POSITIVE OR NEGATIVE A SPACE OR A NINUS SIGN WILL BE TYPED

j*BEFORE TNE FIRSYT DIGIT OF TNE NUMBER, LEADING SEROS WILL ALWARS SE

JOREPLACED wITN 8PACES,

9 *CALL}
pe
'0

sTYPDS)

168

(1]
768

nov
TYPDS

NOov

nov

MOV

nov

NOv

ROV
NOYv

BPL
NEG
novs
CLR
nov
KOvVve
CLR
Mov
sud
LY
I8¢

BR

ADD
767
[ ] ] 4
7870
ang

ASLS
BCC

nove
818
1S
novse
787
cup
LY
30?
nov
BR

7870
147

NUM,o(BP)

RO,=(8P)
Ri,=(8P)
R2,=(8P)
RI,=(8P)
R§,=(8P)
020200,(8P)
30(8P), S

10

RS

0%=,5(8P)

RO

¢SDBLK,R)

0° J(R3)e

R2
$DTBLC(RO), R}
Ri, NS

1(8P),=1(R))
01°0,R2

0’ 12
.2.(.))0
(ROYe
RO,010
H

RS2
60

(BP)e

1)

J3PUT THE DINARY NUNBER OF THE BTACK
136GO TO THE ROUTINE

$JPUSH RO ON BTACK

p9PUSH Ri ON STACK

J§IPUBR R3 ON BTACK

s9PUBN R) ON STACK

JIPUSH R§ ON STACK

$98ET BLANK SWITCN AND SIGN
§9GET THE INPUT NUNDER

$9BR IF INPUT 18 POS,

s 9NAKE TNE BINARY NUNBER POS,
$INAKE THNE ASCII WUMBER NEG,
3 9ZCER0 THE CORSTANTS INDEX
$98ETUP TAE OUTPUY POINTER
§98ET TNE FIRST CHARACTER T0 A BLAMK
$sCLEAR TNE BCD NUNBER

§9GET TNE CONOTANT

)IFORK RIS BCO D1GIT

$90R IF DONE

9 9IRCREASE THE BCD DIGIT BY §

$9ADD BDACK THE CONJTANT
$JCHECK 17 8CO DIGITeO

s 3PALL THROUGA IF O
7982ILL DOING LEADING 0°8?
JIBR IV 3RS

JIN8DY

$3OR IPF NO

31 YE8=«CY TNE B1IGN

) INAKE THE 8CO DIGIT ABCII

sINAKE IT A SPACE IF NOT ALREADY A DlGIT
$3PUT THIS CHNARACTER IN THE OUTPUT BUFFER

$9JUST INCRENENTING

p7CHECK THE TABLE INDEX

1760 DO TNE NEBXT DIGIT

79G0 70 EX1?

71GET TNE LOD

1760 CHANGE 70 ASCI}

JIvVAS TAT LAD TINE FIRST NONeZEROY?
sIBR IF BO




8EQ 00483

$1YES=eSET THE B8IGN FOR TYPING
118ET THE TERMINATOR

J3POP STACK INTO RS

19POP STACK INTO R)

p3P0OP BTACK INTO R2

p9POP STACK INTO R}

psP0OP STACK INTO RO

JINON TYPE THE NUMBER

)9ADJUST THE STACK

$IRETURN TO USER

) 1000000000000000800000000000000000000000000000000000000000080000
P*ROUTINE TO TYPE ASCIZ NESSAGE, NESSAGE NUST TERNINATE WITH A © BYTE,
JOTNE ROUTINE WILL INSERT A WUNSER OF WULL CHMARACTERS AFPTER A LINE FEED,

@
} MAINDEC=1 §=DVKPA=A MACY11 27(66)3) 2=NMAY=77 185503 PAGE 290
® ' DVYKPA, P11 CONYERT BINARY TO DECIMAL AND TYPE ROUTINE
1420 006006 116663 177777 17777 MOVD i (8P),=2(R})
. 1421 006012 10801) 96) CLRB (R))
1422 00601¢ 012608 MOV (BP)e, RS
1423 006016 01260) nov (8P)e,R)
® 1424 006020 012802 MOV (8P)e,R2
1429 006022 0126018 MOV CBP)o, R}
1426 006024 012600 MOV (BP)e, RO
® 1427 000036 104403 006084 TYPE e SDBLK
1420 000032 016668 000002 000004 nov 2(8P),4(8P)
1429 006040 0126316 noyv (8P)e, (8P)
® 1430 006042 000003 rTl
1431 006044 023420 sDTBLs 10000,
1432 006046 001730 1000,
® 1433 006030 000144 100,
1434 006082 0000812 10,
1433 006084 000004 SOBLKs BLKN ]
® 1436 +O0TTL TIYPE ROUTINE
147
1430
1439
o 1440
1441 JONOTEL ;s
® 1442 JONOTE2 eriLLs
1443 JONOTE)
1444 | L
® 1449 JoCALLS
1446 904) USING A TRAP INSTRUCTION
1447 1o TN +NEBADR
® 1440 1 80R
1449 L] TP
1430 pe NESADR
1691 L
® 1452
1483 006064 1085737 001197 sTYPE: 787D eTPrLG
® 145¢ 006070 100002 ML 10
1488 006072 000000 NALY
1486 006074 000430 DR 0
® 1487 006076 010046 100 nov RO,=(8P)
1488 006300 017600 000002 MOV 03(8P), R0
1459 006104 1323737 000008 001214 cupd OAPTERYV,SENY
® 1460 006112 001043 BNE 62
1461 0060314 132737 000100 001218 [ 3¢ ) PAPTSPOOL, SENYN
1462 000122 001400 (11] 62¢
® 1463 000124 010037 0061134 nov RO,610
1464 006130 004737 006138¢ JOR PC,0A2Y)
1468 006134 000000 618 +WORD 0
® 1466 006136 133737 000040 001218 628: pITD OAPICOUP, 0ENYN
1467 006144 00100) [ 11 600
1468 0060146 112046 r{] novse (RO)o,o(BP)
® 1469 006150 001008 1 1] 4 40
1470 0061852 008726 787 (8P)e
1471 006184 013600 6001 nov (8P)e, RO
® 1472 006186 062736 000002 38 ADD 03,(8P0)
1473 006162 000002 RTI
@
3
X )

ONULL CONTAINS TNE CNARACTER 0 BE USED AS TNE FILLER CNARACZER,
CONTAINS TNE NUMBER OF FPILLER CHARACTERS REQUIRED,’
SFPILLC CONTAINS THE CHARACTER TO0 FILL APTER,

pINESADR 18 FIRST ADDRESS OF AN ABCIZ BTRING

9918 THERE A TERMINAL?

pIBR IF YRS

JINALY MNERE IF NO TERMIRAL

1 ILEAVE

JISAVE RO

$9GET ADDRESS OF ABCIE BTRING
soRUNNEING IR AP?T NOODE

3980,00 CHECK FOR APT CONSOLE
pr8P00L NESSAGE TO APY

p)R0,80 CHECK FOR CONSOLE
p)8ETUP NESSAGE ADDRESS FOR APY
118P00L RESSAGE T0 APY

) INESSAGE ADDRESS

79APT CONSOLE SUPPRESERD

11TES, 8KLP TYPE OUT

p9PUSH CHARACTER 20 BE TIPED ONTO STACK
§9BR IPF IT 180°T TNE TERANINATOR
p9IF TERNINATOR POP 1T OFF THE STACK
P IREEYORE RO

§9ADJUST RETURN PC

7 SRETURN




NAINDEC=11=DVKPA=A
DVKPA, P11

1474
1479
1476
1477
1470
1479
1400
1401
1402
140)
1404
1408
1406
1487
1408
1409
1490
1491
1492
149)
1494
1499
1496
1497
1490
1499
1500
1501
1502
1803
1504
1508
1906
1807
1800
1509
1810
1811
1912
1813
1914
1818
1516
1817
1810
1919
1820
1921
1922
1923
1924
1529
1326
1827

006364
006170
006172
006176
008200
006203
006204
006206
006212
00”44
006220
006224
006226

006232
006236
006340
006244
006280

0063282
006286
006262
006270
006273
006274
006376
006302
006304
006312
006320
006333
006336
006330
006336
006340
006342
006344

006346
006334
006362
006364
006372
006372
006374
006376
008402
006404

NACYLY

TYPE ROUTINE

123746
001430
122716
001006
008726
104401
001174
108037
000798
004737
123726
001380
013746

108366
002770
004737
108337
000770

112716
004737
133797
001372
008736
000724
108777
100378
116677
122766
00100}
108039
000406
122766
001402
108227
000000
000207

113797
11279
00040)
112797

010046
010146
10877
001480
122737

000011
000200

006276
001186

006276
006342

000040
006276
000007

172646

27(663)

006342

172640
000002

001214

d°MAY=77 185:10)

40 Cupp
. (11]
cCups
ant
787
1YL
SCRLF
CLR®
BR
§8 JOR
(1] cupe
(1] 4
nov

788 DECH
aLe
JOR
DECH
[ 1)

pNORIZONTAL TAD

0 Nove
L 1 X JOR
[ 344
sng
4 { )¢
]}
STYPEC: 7870
oL
nove
cups
] | 4
CLRD
DR
181 cups
(1 4]
) { [ ]
¢CHARCNT; ,WORD
sTYPEX: RTS8

PAGE 29

SHT, (8P)
(]

SCRLF, (8P)
Se

(8P)e

SCHARCNT
a0
PC,TYPEC

SFILLC,(8P)e

e
SNULL,=(8P)

1(8P)

]
PC,8TYPEC
SCHARCNT
7¢

PROCESSOR

2° ,L(8P)
PC,07YPEC
07,0CHARCNT
1 1

(8P)e

r {

1 1347 ]
sITYPEC
alar),00TPB
Cr,2¢(8P)
16

SCHARCHNT
eTYIPEX

LT, 2(8P)
sTYPEX
(PCe

0

| 4™

J 1BRANCH IF <HT>
JJBRANCH IF NOT <CRLP>

pIPOP <«CRM<LF> EQUIV
J1TYPE A CR AND LF

JICLEAR CHARACTER COUNT
pIGET NEXT CHARACTER
1960 TYPE THIS CHARACTER

Y318 IT TINE FOR FILLER CHARS,?

$91F %0 GO GET NEXT CHAR,

$9GET o OF FILLER CHARS, NEEDED

$1AND THE NULL CHAR,

99DOCS A NULL NELD TO BE TYPED?

JIBR IF NOeeGO POP THEL NULL OFF OF STACK
1960 TYPE A NULL

$9DO NOT COUNT AS A COUNT

)3 LOOP

J )REPLACE TAD WITH BPACE
11TYPE A BPACE

g 9ORANCH IF NOT AT

g9TAD STOP

$9POP SPACE OFF BTACK

§9GE? NEXT CHARACTER

gAY UNTIL PRINTER I8 READY

g9 LOAD CNAR TO BE TYPED INTO DATA REG,
7318 CHARACTER A CARRIAGE RETURMY?
p9BRARCH 2P NO

13 YE8=«CLEAR CHARACTER COUNT

(F13.%%;

3918 CHNARACTER A LINE FEERD?

1 9DRARCN IF JE8

gsCOUNT TNE CHARACTER

§9CHMARACTER COUNT STORAGE

+SBTTL APT COMMUNICATIONS ROUTINE

1000000000000 00000800000008300000000000000000000000000000000

GATY1s KOVD
SATYIs NOVD
R
SATYés NOVE
0ATYCs
NOYV
nov
7879
114
cnps

¢1,007LG
01,0NrLG
SATYC

61,8FrLG

RO,=(8P)
."'(.')
sNrLé

1)

OAPTENY,8ENY

3920 REPORT PATAL BRROR
9930 TYPE A NESSAGE

1320 ONLY REPORT FATAL ERROR

poPUSK RO ON BTACK
p9PUSN R3 ON STACK
prSNOULD TYPE A NESHASRY
1P ROT BOR
p90PERATING UNDER APTY

8EQ 0046
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s91F NOT: OR

) )8HOULD SPOOL NESSAGES?
p1IF NOTs BR

19GET NESSAGE ADDN,

PIBUNP RETURN ADDR,
71918EE IF DONE W/ LAST XMIBSION?
191IF NOTs WALT
33PUT ADDR IN KAILBOX
§371IND END OF MESSAGE

118U START OF NMESSACE
11GET RESSAGE LNGTH IN wORDS
9 1PUT LENGTN IR MAILBOX
11TELL APT TO TAKE “§G,

$1PUT NBGC ADDR IN JSR LINKAGE
1)BUNP RETURN ADDRESS

JIPUSH 177776 ON BTACK

99CALL TYPE NACROD

7 98ROULD REPORT FATAL ERROR?
s9IF NOT: BR
$IRUNNING URDER APTY
p9if NOT: BOR
goFINIGNED LAST NESSAGE?
poIF NOTs WALY
§9GET BRROR ¢
§IBURP RETURN ADDR,
$ITELL APT 20 TAKE ERROR
19CLEAR FATAL FLAG
1 ICLEBAR LOG PLAG
ICLEAR NESSAGE FLAG
poPOP BYACK IRTO R§
19P0P BTACK INTO RO
} VRETURN
19L06 FLAG
9 ITATAL PLAG

pOTNIS ROUTINE WILL PROTECT TNE PROGRANM

MAINDEC=11epVKPA®A MACYS1 27(663) 2=MAYeT7 18303 PAGE 30

DVEKPA,PI1 APT COMNUNICATIONS ROUTINE
1920 006432 0010)1 1] 3
1329 006414 132737 000100 001219 1T SAPTSPOOL,SENVM
1830 006422 001428 14 11
1831 006434 017600 000004 MOV 04(8P), RO
1832 006430 062766 000002 000004 ADD 02,4(8P)
153) 006436 008737 001174 §61 187 SNBGTYPL
1534 006442 001278 ang 10
1838 006444 010037 001310 nov RO, 8MBGAD
1836 0064350 108720 as 1 {}]] (RO)e
1537 006482 001376 aNg 20
15368 006434 163700 0031210 sUd SNSGAD, RO
1539 006460 006200 ASA RO
1540 006462 010037 001212 nov RO, SMBGLGT
1841 006466 012737 000004 001174 L 06,0M8GTYPE
1842 006474 000413 1) L Y
1543 006¢76 017637 000004 006522 361 (1.1} 04(8P), 48
1844 006804 062766 000003 000004 ADD 02,4(80)
1548 006812 013746 77776 nov 177796, =(8P)
1546 006816 004737 006064 JoR PC,8TYPL
1941 006822 000000 1Y JWORD O
1540 006834 1Y)
1549 006324 108737 006612 108¢ 1 {3 (] orrLg
1550 0068)0 001416 (117 126
1953 000832 008737 001234 787 (14
1952 006836 00141) (11 13¢
1883 006840 008737 001174 1182 76T ongeTYPE
15854 006844 001378 ng 118
1998 006846 017637 000004 001176 nov 04(8P),SPATAL
1656 006554 062766 000003 000004 ADD 03,4(8P)
1557 006863 008337 001174 i oNsGTYIPE
1550 006866 108097 000612 1304 CLRS srrLe
1559 006872 108037 o061t CLAS oLPFLS
1560 006876 108007 006610 CLRS sNrLe
1561 006602 013601 nov (8P)o, R4
1562 006004 012600 nov (Bk)o, R0
1560 006406 000207 31 ] ”
18564 006610 000 ONFLGY L83¥TE O
1568 006611 000 oLFLEY BYTE O
1566 0060612 (11 T22” THEN 21, I |
1867 000614 EVEN
1560 000200 APTSILEZei0e
1569 0000018 APTENYSO04
1870 000300 APTSPOOLS100
1871 000040 APTCEUPeO4®
1872
1873 ge
1874
1878 poFRON INTERRUPTS,
1976 L
1871 §OTRE TRAP CATCNER I8 SET UP FOR
1370 pe WORD  ,02
1579 (] JWORD JBR
1300 [ L
1508

pOSLLEGAL INTERRUPES OR INTERRUPTS TO THE WRONG YECTOR

850 0047
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seor—

MAINDEC=§1=DVKPA=A
DVKPA,P1}

1582
180)
1504
1568
1506
1507
1500
1509
1590
1591
1592
1593
1594
19998
1596
1597
1590
1999
1600
16018
1602
1603
1604
1609
1606
1607
1600
1609
1610
1611
1612
1613
1614
1619
1616
1617
1610
1619
1620
1621
1622
162)
1624
1629
1626
1627
1620
1629
1630
1631
1632
16))
1634
1639

006414
006620

006626
006634

006636
006440
006642
006442

006680
006486

006662

011637
162737

023727
003402

000776
113107

016637
062706

NACY11 27(66))
APT COMMUNICATIONS ROUTINE

006686
000004

001102

006672
006670

2°MAY+*7?

IOTRD)

18

15103 PAGE )}

SE8 0049

19GOTO THE VECTOR AND PICK UP THE ",+2" AS AN ADORESS

JOAND "4700" AS NEW BTATUS,

1OTHE ,¢2 AS A PC WILL CAUSE EXECUTION OF THE *JSR PC,RO® (AN ILLEGAL INSTR),
JSAND TRAP TO LOCATION ®"4", IN LOCATION 10 #E MNAVE A

jePOINTER NERE, IF THIS CONDITION CAUSES A TRAP T0 LOC,4

pouE WILL RIPORT IT IN THE SAME MANNER THAT WE wWOULD

j®REPORT ANY OTHER ERROR,

poIF A BUSS ERROR TRAP DID OCCUR AND CAUSE A TRAP 70 &,
JoWE WILL MALT,

nov
sus

cup
BLE

NALT

BR
novd

LA
ADD

(6),TRTO
04, TIRTO

TRTO, 03000
a8

10
STESTNM, TOTNN

4(6), TRFRO
04, Re

JGET WHERE WK CAME TO,
jFORN REAL ADDR,

J0ID TRAP COME FRON LESS THAN ADDR, 1000?

JNOJ MUST BE A BUSS ILLEGAL ADDR, TINE OUT,
JADDRESS CONTAINED IN TRTO,

JDON’T ALLOW A CONTINUE
1SAVE TEBT NUMBER,
1GET TRAPPED FROM ADOR,

JERROR; ILLEGAL INTERRUPT
{OR INTERRUPY TO WAONG

JYECTOR = IF TEST NUNSER

;18 LESS THAN 3, I78 LIKELY

1 (BUT NOT BXCLUSIVELY) 70 BE A
JDEVICE OTHER TRAN TME DEVICE

170 DLANE,

1P THE INTERRUPT OCCURRED

sDURING AW INTERRUPT TEST, 1°D
}SUSPECT A PROBLEM WITH TME
$DEVICE,

I7 TNE ADDRESS THE INTCRRUPY
JVECTOR 70 18 WITHIN THE RANGE

107 VECTORS ASSIGNED 0 TNE DEVICE,
JTHEN I°D SUSPECT THE DEVICE

) INTERRUPTED ILLEGALLY

sIT THE ADDRESS TNE INPERRUPY
VECTORED 70 I8 OUTSIDE OF TME
JRANGE ASSIGNED TO TME DEVICE,
11°D SUSPECT TEA? TNE

DEVICE PUT THE WRONG VECTOR ON
sTHE BUSS DURING TME INTERRUPT
|'l°¢¢ll.

JPOR TAIS SRROR « DONCY

sUSE °LOOP ON CAROR® OPTION

sALSO EXPECT THE INTERRUPT ¥E8T 70
JREPORT TRAT THE DEVICE DIDNT




- W

r

i MAINDEC=11eDVKPACA MACYL1 27(663) 2=MAY=77 19103 PAGE )2
@ DVKPA, P11 APT COMMUNICATIONS ROUTINE
1636 ) INTERRUPT,
o 1637 s FOLLOW RECOMMENDED PROCEDURE
166 pIN THE DOCUMENT (ON THIS DIAGNOSTIC)
1639 jFOR LOOPING ON EZRROR
® 1640
1643 006664 000002 RTI
1642
® 1643 006g66 000000 TRTO0 +WORD 0 tADDR THAT wE INTERRUPTED TO
1644 006870 000000 TRFRO: ,WORD 0 sADDR THAT wE INTEZRRUPTED FRON,
I‘C: 006¢72 000000 TOTNMy ,WORD 0 s TEST NUNBER FROM WHICN wEk CARE,
164
o 1647 +88TTL TRAP DECODER
1640
® 1649 ) 1000000000000000000000000000000000000000000000000800800000000000
1650 goTHIS ROUTINE WILL PICKUP THE LOWER BYTL OF THE °TRAP® INGTRUCTION
1651 JOAND USE IT TO INDEX THROUGH TME TRAP TABLE FOR THE STARTING AODRESS
® 1682 pe*OF TNE DESIRED ROUTINE, THEN USING THE ADORESS OBYAINED 1T WILL
1683 p°GO0 TO THAT ROUTINE,
1634
® 1659 008674 010046 STRAP: MOV RO,=(8P) J18AVE RO
1656 006476 016600 000002 nov a(8P),R0 11GET TRAP ADDRESS
1657 006702 008740 78T *(R0) 2 1BACKUP BY 2
® 1658 006704 111000 nove (RO),RO J1GET RIGNHT BYTIE OF TRAP
1659 006706 006300 ASL RO )1P0OBITI0ON FOR INOEXING
1660 006710 016000 008730 nov STRPAD(RO), RO s 1 INDEX 20 TASLE
® “6; 006714 000200 I3 RO 3360 TO ROUTINE
166
166)
® 1664 §ITNES I8 USE TO NANDLE THE "GETPRI®™ NACRO
1669
1666 006716 011646 STRAP2: NOV (8P),=(8P) §INROVE THE PC DOWN
) 1667 006730 036666 000004 000002 nay 4(8P),2(8P) $INOVE THE PON DOWN
105: 006736 000002 T JIRESTORE INE PBY
166
PY 1670 JOOTTL  TRAP TABLE
1671
1672 pOTNIS TABLE CONTAING THNE STARTING ADDRESSES OF THE ROUTINES CALLED
® 167) 1°BY THE STRAP® IRSTRUCTION, i )
1674
1678 ’ ROUTINE
' 1676 ’ socvvee
1677 006730 006716 SIRPAD; ,WORD STRAP2
1676 006733 006064 6TIPE 5 )CALLeTYPR TRAPe1(104404) TTY TYPEOUT ROUTINE
® 1679 006734 008436 eTYPOC )CALLeTYPOC TRAP+2(104402) TYPR OCTAL BUNBER (¥1TH LEADING SERCS)
1680 006736 008412 oTYPOS 9 3CALLSTYPOS TRAP¢D(104403) TYPE OCTAL NUNBRR (MO LEADIAG SEZROS)
1681 000740 008482 0TYPOR  CALLSTYPON TRAP4(104404) TYPE OCTAL NUROER (A8 PRA LAST CALL)
® IG.: 006742 0080840 eTIPDS ) CALLETYPDS TRAPeS(104408) TYPE DECINAL MO (ViR s1é8)
160 i
li‘: 006744 004706 0GTSWUR ) CALLSGTSNR TRAP+$(104406) GET SOFT=SNR SRTTING
160
® 1606 000746 004636 OCKSUR ) )CALLeCKSWR TRAP¢7(104407) TEST FOR CHNANGE 1IN S0FTeduR
1607 006750 009120 ORDCHR 3 )CALLSROCNR TRAP+10(104410) TTY TYPEIN CHARACTER ROUTINS
e 16:: 006792 008240 SRDLIN jCALLSRADLIN FRAP¢11(104411) TTY TYPEIN BTRING ROVEINE
16
®
~ .




NAINDECe11=DVKPAmA
DVKPA,PiY

1690
16914
1692
1693
1694
1699
1696
1697
1690
1699
1700
1704
1702
1703
1704
1708
1706
1707
1700
1709
1710
1714
1712
171}
1744
1718
1716
1717
1710
1719
1720
1724
1722
1723
1724
172%
1726
1727
1720
1729
1730
17314
1732
1733
17364
1738
1736
1737
1730
1739
1740
1741
1742
174}

006754
006762
006770
006776
007004

007008
007012
007020
007026
007034
007042
007080

007081
007086
007064

007072
007100
007106
007114

007119
0071332
007430
007336

007144
007182
007360

007168
007172
007200
007206
007214

007222
007230
007236
007244

007247
007284
007262

007268
007272
007300
007306
007314

NACY11

ASCII MESSAGES

046600
020131
083437
042440

000

200
0848223
0201014
0301233
020122
0201213

000

200
02011}
081108

041600
040440
042440

000

044600
082522
081122

200
02010}
081104
040827
020040

042600
020040
020046
041087

200
02010)
083104

200
020040
080123
047824
030040

042818
042040
081108
0431014
047820
040906

046103
08480)
047822

047834
042104
081123

04610}
047141
0801128
047822

oss116
092120
081117

081108
020040
020040
02012)
02782)

083122
083440
030040

000

081108
020040
000

042824
030040
020103
030040
084106

37¢66d)

0811147
0421014
042834
0811147

047849
0832301
047822
042834
0428137
04611}

041817
020122
000123

04830)
027122
0831147

041817
0428234
030134
000122

081108
042440
000

080122
0421014
0320040
020040
000103

041830
osis01
081440

080422
042104

00213}
081308
030040
020040
046017

2°NAY=??

BNt

Enés

15803 PAGE ))

1111
JASCIL

oASCIS

oASC1E

oASCLE

+ASC1ZS

oABCIE

oASCIL

ASCII NESSAGKS
<200>0NENORY READ/WRITE ERRORS

<200>0NENORY DATA ERROR AFIER POWER FAILS

<200%0CLOCK CBR ERRORS

<200>0CLOCK ADDR, ERROR?

€200>0CLOCK INTERRUPT ERRORS

€200>8INTERRUPT ERRORS

€200 0ERRPC ADDR WAS 87090

€200>0CRRPC WAS 8/89

€200>¢ERRPC ADDRY

€200>0TL8T ERRPC 10 FRONO

a8 Y ™\
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NAINDEC=11«DVKPA=A
DVKPA, P11

1744
1749
1746
1747
1740
1749
1780
1781
1782
1783
1754
1788
1786
1797
178
1789
1760
1761
1762
176)

007322
007324
007332

007336
007344

007346

007354
007362

007364
007370

000
007334
ooitie
001124

001116
000000

601136

006672
006670

NACYLI1 27(66))
ASCII NESSAGES

00362
000000

001326
0011teé

000000
006666

2=MAYe7?

DT1s

oTh

DT&e
DTés

oros
NENST)

15103 PAGE )¢

JIVEN
+WORD

SERRPC, RADDR, 8BDDAT,8GDOAT, 0

SERRPC,$BDDAT,8GDDATY, 0

OEARPC,LKS, 0

TETNN, SERRPC, TRTO, TRFRO

JNENORY WILL BE WRITTED
sPRON HERE UP




MAINDEC=11=DVKPA=A

DVKPA, P11

ABASE »
ACDWNY s
ACDW2 ®
ACPUOPS
ADCK

ADDWO ®
ADDWY ®
ADDW} 0®
ADDWi s
ADDW1 38
ADDNM} )e
ADDWi 4w
ADDW1Ss
ADDW2
ADDW)
ADDW4
ADDWS
ADDWG
ADDW?
ADDWO
ADDWY
ADEVCTs
ADEVN =
AENY @
AENVN »
ATATAL®
AMADRL®
ANADRZs
ANADR)e®
AMADRG®
AMNANBL®
ANAMS2®
ANAMAE)®
ANANS 4
AMSGAD®
ANBGLGe
ANSGTYsS
AMNTYPLS®
ANTYPGs
AMTYPI®
ANTYPdS®
APASS =
APRIORe
APTIC8U®
APTENVS
APTB]ILe
APTEPOS
ASHREGe
ATEOTNS®
AUNIT o
AUSHR @&
AVECTiS®
AVECTa®
BAD

177546
000000
000000
000000
0013956
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
090000
000000
000000
000000
000000
000040
0000014
000200
000100
000000
000000
000000
000000
000100
000000
001364

1590
240
340
340
3800
240
240
240
340
240
240
ae0
240
240
340
360
340
t L)
240
340
340
240
340
ae0
60
360
260
ae0
a0
260
240
340
240
340
340
360
260
340
240
340
360
360
260
1466
1023
408
1464
340
360
340
340
186¢
340
dose

MACY1L 27(663) 2=MAY=77 13:0) PAGE 3§
CROSS REFERENCE TABLE

240 as $ 2 )
ael

258
4170 s)ée 337 ’s)

a4é
a0
ass
a3
4
ael
272
27
70
363
370
 §2 )
376
340
249
242
36
ar
3746
r 13
348

18710

1489 1627 1569¢

1068¢

1029 18700

203

3ad

347

i 1)

240 279 349 380
200

4100 ] ] e (11
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MAINDEC=11=DVKPA=A
DVYKPA,P:1

BITO ® 000001
BI1T00 = 000001
BIT08 ® 000002
BIT02 ® 000004
8IT0) ® 000010
BIT04 ® 000020
BIT0S ® 000040
BITO8 ® 000100
8IT07 ® 0002300
8IT00 © 000400
BITO® ®» 001000
BIT1I = 000002
BITi10 ® 003000
BITii ® 004000
8IT12 » 010000
8IT1) = 020000
BITI& & 040000
8ITiS ® 500000
BIT2 = 000004
8IT3 & 000010
BIT4 = 000020
BITS ® 000040
BIT6 & 000100
8IT?T ® 000200
8IT8 = 000400
8IT9 © 001000
BLKCK 001366
BPTVECe 000014
CKEND 003740
CKSWR & 104407
CKy 003692
(o | ® 000018
CRLF ® 000200
DDISP ®» 177870
bre 007364
DH§ 007168
DN} 007222
DH¢ 007247
DHe 007268
DISPLA 001142
DISPRE 000174
DBWR ® 177g70
DT} 007324
DT) 0073)¢
DT¢ 007346
DTe 007394
ENTVECe 000030
[ { ] 006784
£n2 007009
(1.} 0070814
ENg 007072
4] ] 007149
4.1 007144
ERRVEC® 000004

1390
1390
1200
127
1360
1290
1340
12)¢
1220
1210
1200
1300
1190
1180
1170
1160
1180
1140
1370
1360
1380
1340
1330
1)3¢
1319
1300
3620
1460
1 4 2
1006
930
40
111
o190
300
] )
320
327
1 [}
3230
[ 1
600
307
331
320
343
149¢
308
313
219
320
33
340
1420

MACY11 27(663)
CROSS REFERENCE TADLE

710
139
130
1
136
139
134
13
132
134
130

1040
1134

1017
i108

$74
(3 1

479

9490
1052
93¢
1508
'Y
221
318
313
17300
) } 1]
1739¢
396
(11}
330
314
17809
38
17880
302e
10929
16900
17060
17400
17189¢
17200
39)

2°NAY=T7?

1119
100D

$76

110)
2360
1819
1476
9%
323
17340

17380
404e

104
1747¢

17830
30)e

3940

1910) PAGE )¢
ot Y

1 1] 626
(13} Y1)
1104 16860
940 "
1819

329 3
10090 11490
40%e $26

34)

827

17500

880

el
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MAINDEC=11=DVKPAeA MACYS1 27(663) 32°NAYe7? 13103 PAGL )7
. DVKPA, P11 CROSS REFERENCE TABLE 886 0094
| CNg © sesgee U o:: e 022 831 ") 1676 1679 1600 1604 1602 1004 1606 1007
16
q GTBYR & 104406 Y1 16040
HILIN 001344 820 404 $02 778 938 932
HT ® 000011 83 1474 1818
e JOTRD 006614 3¢ 199390
J0TVECe 000020 1470 3800 J0ge
KVECT 001340 3490 64 YY1 6670 72¢¢ 7490 780
KVECTP 001342 3800
Lr ® 000012 L ¥ 1 1809 1818
LKs 0013)6 ' YYL 829 8340 $74¢ 878 $76 $9)e 394 6260 629 36 (Y1 1) 00)e
¢ 17 9) %00 702 067 936 178)
LMVR 001370 3630 3700 472e 4700 404 491 4930 1 31)
LOLIN 003346 830 369 2 1} 773 062 929 91
Loop 002002 1Y 04)
LOw2 001390 3840 0e2
MCLK 003020 $2) 783¢
MEMST 007370 38) 1L 17600
MEMWR 00360 380 4110 498 (T10 33
NOCLK 0031372 3640 823 026
[ S 8000007 121 sote 0100 037%e 042 1019 10280 1070 1207 14640 14020 14900 14970
15110 1810 18400 186)e
PCOUNT 001382 3860 4tée 03¢ 249
POBAD  00)382 1YL 904
POOWN 003344 “") osie (17 "7
P02 003396 1Y (131 912
P03 003884 o1 "7
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%08

9e8
1074
1200
1340
1416
18314
1667
1016
1320
1604

1339
(T}

1661
1018
1601
878
1 24

- 1984

017
1734

200
276

9
(14
734
799
994
1099
118)
1398
16014
102
139
02}

230
r [ L

3°NAY=7?

034
908
%9
1076
1208
1380
1422
1938

1024
1333
1690

1344
648

1397
1603

97
1029
1983
1104

033
1750

17
24

34
332
378

(33
733
oo
L ddd
1108
1196
1378
1662
10}
136
1 2 1]

1 2
a3
r] 1

18103

(1]
912
970
1000
1234
1389
142)
1840

1144
1332

732

1836
1604

63
1036
1687
1836

(3
1738

210
044

4
33
379
444
0143
733
([])

1007
1107
1187
1439
160}
104
137
04s

34
233
1))
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069
17
74
1110
1238
1360
1424
1844

1140
1394

1894
1606
(13 ]
1002

"e
17,9

)
102¢

140
12
303
408
1)
786
009
1044
1118
1189
1468
1604
108
130
04
4
3%
3

870
924
972
11114
1362
1364
1428
184)

1167
1393

1607
690
1112

1404
1008

237
1029

184
40
04
460
014
%9
s
1019
1131
1107
18168
1608

13
1007
113
1
370

01
20
97)
111)
13263
1362
1426
1848

1104
1394

1181

1600
704
1136

1410
1306

16}
203
306
o4
(32 ]
70}
)
1020
$3132
132)
1019
1606
107

1867
140
)
300

072
929
94
1116
13270
1302
1420
1889

1238
1408

714
1198

1483
1387

167
e
307
817
(24
764
817
1031
112}
1227
1823
1687
100

1746
162
363
1}

073

931
1009
1129
1279
130)
1429
18614

1344
1411

1384

744
121}

169
27
309
810
673
600
023
1029
1120
1288
1549
1600
109

168
370
1L

074

92
1044
1144
1200
1304
1497
18632

1267
1420

36
1040

392
1348

174
37¢
0 1d)
31
679
766
03
1040
1127
1286
1864
1009
110

107
37}
300

878

229
1038
1142
1304
1308
1480
189)

1272
1460

084
1402

176
79
413
830
79
134
3¢
1044
1334
1343
1680

114
$7)

316
7

076

944
1020
1148
1317
1306
146)
1606

1340
1496

1430

(11
1442

36}
1367

10)
a%¢
4
)
680
709

1044
1330
1209
1686

1%
378

279
L 1)

-

077

942
1050
1146
1328
1307
1474
1688

1319
1804

147)

903
1470

1706

30
1864

196
304
43
i8¢

196
3]
1089
144)
1368
1689

(22
393

280
407
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MAINDECe=] 1 «DVKPALA BACYLL 27(66))
DVKPA P11 CROSS REFERCRCE TAMLE
432 43) 434 7
$84 886 $90 999
720 722 723 798
799 000 902 sod
) 994 1007 1010

1090 1093 1090 1106
1146 1581 1193 1182
1269 1208 1266 1292
1689 1670 1679 1600

Jdrr 20 22 2 24
237 260 379 432
$3) %4 (11 ] 886
99 710 719 720

797 799 e02 809
1110 1181 1133 1138
1398 1373 1429 1810

{4, 447 017 1) (3} ]
JIPTP 447 (1} 023 03
JI17 1 ¢ 14 13

307 309 390 433

1004 1006 1032 1049
113} 1149 1193 1183
1604 1606 1607 1600

JIRP 36?7 4083 916 111
1948 19614 1863
oL18T | 39 1] 1854

820 1 2] 586 610
023 032 96 904
1608 1606 1607 1600

+MACRO 3¢ 189 193 1] )
+MCALL ] 184 337 4
JMEXIT 203

JL1IST 1 2)  } ] 184

320 832 386 e
02} 02 036 904
1608 1606 1607 1600

+PAGE 199 206

JREPT 3

JOBTTL 1) 28 (7] 160
670 7190 %8 700
1647 1670 1690

oTITLE 1

+YORD 3) 34 [ ] 3

206 207 210 314
248 4 346 267 340
283 303 349 349
3¢ 364 000 811
17¢7 1780 1783 1788

ERRORS DETECTEDY O

2=NAY=??

446
610
187
811
1017
1108
1199
1294
1601
40
)
94
7381
013
1183
1680
204
904
17
790
1044
1106

330
614
1049
1609
40
@4

230
0se
1040
1609

374
704

39
313
349
380
113

1788

1810)

)
612
763
1)
1019
1147
1187
1374
1603
163
)
600
783
04
1106
1686
1030
1019
10
003
1086
1177

(3] )

27
670
1090

114
¢70
1090

168
31)
38
398
1067
1760

PAGR &Y

(12,
(21 )
768
(1)
1020
1119
1108
1430
100}
$09
e
(I3
786
94
1199

004
1004
137¢

730
340
(1] ]
1298
e
340

1
981

107
314

383
1072

463
044
766
022
1022
1120
1199
1499
1004
509
14
013
787

1327

1329
1174
20
019
1096
1300

798

367
716
1670

784

13
719
1670

100
219
a8d
384
1300

463
ev0
77¢
(2]
1029
1121
1107
1817
1606
174
464
1)
764
j010
1339

1334
1229
9
s
1098
1393

700

134
722
1670

193

391
723
1670

)3
1043

109
316
300
306
1408

466
672
780
034
103)
113)
1226
1819
1607
176
(1 1)
014
769
1040
1334

1330
24
44
1096
1818

)
788
1679

1670

433
14l
1679

190
319
373
39
1033

$0)
70
790
036
1040
1124
1237
1822
1600
10)
804
642
777
1044
1398

r )
04
1097
1670

1104

434
7608
1600

434
768
1680

434
1183

194
220
r i
)50
1847

816
680
792
0432
1044
1128
1299
1849
1609
196
817
671
709
1044
1396

240
4
1098
16079

447
700
16034

447
700
16004

48)
1393

193
1
e
11
164

518
(1]
19%¢
044
104}
1134
120)
1864

199
810
612
7%
§099
1268

79
990
1099
1600

1423

483
793
1603

483
193
1683

204
2e8
379
360
1644

820
709
799
048
1000
1136
1364
1649

302
19
079
91
1000
1209

)3
99
1100
fe01

93
1456

204
24)
200
23

168

820 0064

92
710
790
)
1074
1144
1300
1689

230
820
690
193

1094

1206

06
1000
113
1682

1824

816
(1%
160¢ .

816
017
1604

010
1549

ri]]
344
a0}
362
1819
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DVKPA, P

SDVKPA,DVYKPA/S0L/CAFSDVKPA
RUNTINEs 70 22 ¢ SECONDA
CORE VsED: 138K
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