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1,0 ABSTRACT

This program allows the user to checkout or debug the KPVileA,
L8I=11 Pover Fail/Line Time Generator, To checke=out Peowver tail,
NeneVolatile Memory (i.,0,, core) must be located in the gfirst 4K
aemory, The user should check the jJumpers on the option as vell
a8 jumpers on the L8I~1i module,

Even though the KPVeliA s a LBI-11 option, this program vas
designed to run eon any POPeil Fanily Computer, If the user is
untanijiar vith an L8I=11 he should reviev gections 0,4 and 0,5,
A sottvare sviteh register is included vwith this prograa,

Every effort ves sade to make this program confors to LBI-1}
;r:crn-u;n: restrictions, However, the user should read sections
ol ONG 7,2,

|
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2,0 REQUIRECMENTS

2,1 Equipment

1, PDp=1] Fanily Computer vwith 4K of core memory (or more) and
eonsole 1I/0 facilities (i.,0,, TTY), 1If CPU is an L8I-i1,
Power=up option 01 should be Jumpered on CPU module,

2, KPvei]l under test,

The follovwing jumpers aust be installed or removed (Standard
Factory Configuration):

INSTALLED RENGVED

Wy, N2,¥4) W6, HP, N80
we, WS, W7 wi2
we,wig,¥1d

Wig,W18

2,2 B8torage
This progras occupies and Uses the lovwer 4K of memory,



3,0 LOADING PROCEDURE

3.1 Methed
Standard procedure for norsal binary tapes should be followved, M |
1, Abgolute loader must be in memory,
2, Place binary tepe in reader,
3, Type address #7500 (edeteraine py location of loader), ‘
4, Type "G" (program will be 10aded inte memery),
The program cean also be loaded by XXDP, ACT or APT,

3,2 NoneStandard Address, Vector, of Use of Softwvare Switeh Register

This progras 1is set to test a KPVijeA with a standard address and

vecter, If any of these are different on the KPViieA or KDi11 you

are testing, change the corresponding location in nmemory before 1
starting this test,

CURRENT 1
TAG ADDRESS CONTENTS COMMENTS
{ eee seosPae seceseee evecse®e

$BASE 001244 1778546 91BASE ADDRESS OF EQUIPMENT
SVECT) 001242 000100 91 INTERRUPT VECTOR 01
S8WREG 000176 000000 9 INANUAL SWR 1
noclk 001370 000000 prindicates if clock to be tested,
1980 tost clockys®i no cloeck test,
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Control Switeh Setting

Sefore starting the diagnostic, set all sviteh register bits as
desired, #See section 5,1,

Starting Addresses

start of Logic Tests

Progras and/or Operator Action

4,

Load program into sesory,
gnter keyboard "ODT*,

Alter location "SWREG®" to reflect desired options of a sviteh
register = Bee section 8,1,

Type starting address, folloved by "G" to start progras,

[
8£Q 0006 g
{
|
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Page 7
8KQ 0007
$,0 OPERATING PROCEDURE
.-.-.....O....O..O.
S,1 Sviteh Register Function
SWR BIT OCTAL FUNCTION WHEN BET
ooeoeeeg PPOO® PPPePPPCOP OO Dan®
18 100000 HALT ON ERROR
14 040000 LOOP ON TEST
1) 020000 INNIBIT EBRROR TYPEOUT
i1 004000 INNIDIT ITERATIONS (SHORT PASS)
10 002000 BELL ON ERROR
(] 000400 LOOP ON TEST IN SWR <7:0>
NOTE
The Svwiteh Register mdy DO changed at
any tise while the diagnestic 18 running
by typing "®G*,
$,2 8cope Loops
If an error occurs and the user wishes to OScope the errer,
"SSWREG"™ should Do altered to "100000° at the start of the test
to halt on error, then Vhen the Program hailts on erfrer and the
CPU eonters "0DT, "SSWREG" should de altered to "060000° to loep
on current test and inhibit errer Ctypeocut, then type *"P* o
continye progras emecution,




S,) Progras and/or Operator Action

When the programs is initially started it will type!

"MDe11eDVKPA=A
SWR=000000 NEWe*

Progran waits for operator to enter a gsviteh register
seeting, I the progras s restarted, no typeout vill eccur
to change the Sviteh Register setting, see section 0,6,

Progran executes & pass of logic tests, subtest {terations
innibited,

Progras reports any errors it detects as vell as any pover
tajlures that oceur,

Progras reports "END PASS XX PONER FAILS YY" where XX » the
total passes completed and YY is the total nusper of pever
!oll: detected while the progras has run, Both numbers are
octal,

Progran continues execution of steps Je§ only vith subtest
fiterations (unless inhidited by operater),

Pover failures CAN NOT be generated by
this progres, The operator NUST
generate thes, They een bde inflected
only after step 02 has been executed,

Kl
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7.0

Error printout

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

18 the actual location 3f the erfror call,

NoneStandard Error Halt

Bus errors vwill cause & Halt in the routine *"I0TRD*,
that caused this trap will be in "TRTO",

RESTRICTIONS

The address

!
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8,0 MISCELLANEOUS

-
-

Pover rail

After g pover failure occurs, the progran execution vill continue
at the point wvhere the pover failure occurred, The program will
tYpe "pre0K® 1if no nessages wer® deing typed out, If & message
vag being typed out at the time of the pover fall, it will
complete typeout of that message,

XXDP, ACT, APT

The progras is chainable under XXDP, ACT, or APT, Although "APYT
HOOKS®" have been ingtalled, theyY have not been tested,

Execution Time

0,1 Minutes (6 seec) Iteration Inhibited < No Errors
0,75 Minutes (850 see) With Iterations e No Errors

Ji
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FORMAT

ERReas -
<CR> RETURN
<LF>» LINE FEED

*(UPARROW)
< (LEFT ARROW)

SN/ or RNy

RIG or RG
NL

tPorp
RUBOUT

8,4 L8Ie11 "NDT* Commands

DESCRIPTION

Close opened Jocation and accept next
cosmand,

C.ose current ecation; open next sequential
location,

Open previous lecatien,

Take contents of opened location, indexed DY
contents of PC, and open that location,

Take eontents of opened location as abdbsolute
address and open that lecation,

Open the word at leocation R,
Reopen the last leeation,

Open general register N(0-7) eor (P8
register),

GOTO location R and start progras,

Execute Bootitrap loader using N as device
CSR, Console device is 177860,

Preceed vith progras execution,

Erases previous numeric character, Response
16 & backslésh (\),
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0,5 Entering L8Ieii "0DT*

The hajt or ODT microcode state of the KDii (LSli=ii CPU) can Dbe
entered in four different ways (others are a sudset of these)
from the run states

1, CExecution of an L8I=11 halt instruetion,
2. A gouble bus error,
3o AS & pover up optien,

4, ABCII break with DLVii freaing errer asserting the B halt
1ine (enabled by jJumper of DLViL),

Upon entering the halt state, the KDI1iF responds through the set
of compands 1isted in section 0,4, '

Use of Prograa Boftwvare SWR

The sogtvare sviteh register may be changed vhile the progras 1is
running Oy typing “G (contrel and Jetter G keys typed
sisultaneocusiy), When G 4s typed, the pregras responds by
typing °OWRSXXEXXX® where XXXXAX equals the former contents of
the sviteh register,

It you vish to keep the eurrent value, type <CR>, If you wish to
change the value, .type the nev value felloved by & <CR>,

It is fmportant to note that the diagnostic is net running after
the “G untii a <CR> 18 typed,
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8.7 Trap Cateher

The Trap Cateher in this diagnosStic employs & nev concept, This
concePt Wvill enable the user of this diagnostic to gain more
knowviea/e of the events that ledd the progras to this area,

The Trap Cateh consists ot PC+2 and JBR PC,RO (41,0,s, Location 300
would contain 302 and location 302 would contain 4700),

When a device unexpectedly intefrupts to the Trap Cateher, it
would pick up the PCe2 of the trap as an adaress of the interrupt
service routine,

Thy progren would then pick up "4700" as the nev PN, Bit 7 of
the nev PV having been set, Yeuld prevent further interrupts
tron Savpening, Vhen the CPU attempts to emecute *4700°
(JSR PC,RO), & Dussetine-out trap vwill occur to lecation 4§,
Location 4 contains & pointer to "IOTRD®, & reutine that will
Teport the trap as an errer,

To guard against "Real® Sus errers reutisry ™ through leocation ¢
to "JOTRD®", we echeck to 2¢® if the - » that brought us teo
location 4 really cane frenm the Trap Cateher area, It net we’ll
halt and leave the Trap Address ia °*TRTO®,

Nore apout the interrupt errer €an be found in the deseription of
the error in the pregrea 1ieting® ia the routine *"IOTRD",
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9,0 PROGRAN DESCRIPTION

78T

7872

T87)

T8T4

7878

T8T6

1l g

In this test we write all available menory from the end
of the pregras to address 17470 with either a sere
pattern or & ones pattern depending on whether ve are
On &an even pass Nuaber Or 044 pass number, Wwe restrict
nenory checking te the lower 4K of memory since other
semory could Dbe velatile, °“NILIN® (address 1)42) may
be changed to reflect an ond address greater than 17470
1f more nenevejlatile Remory 16 in your systes,

After writing semory, it 15 read back to assure that it
could bpe vwritten egeorrectly, I net, an error is
reported,

puring the memery write peried, pover failures could
eceur, Apprepriate software fla¢s are set vwhile
vriting memeory 80 that the pever up routine ecan check
ROROry Aafter a pover uUp vithout eonfusing the pattern
wpitten in menmery,

Here we check teo ses that the clock will respond vwith
"B RPLY" when addretsed, This test is in tve partm
Part One addresses the elock with "B DIN") Part 1Twe
eddresses the elock with "B DOUT®, If this test teails,
no further tests will be perfersed, The operatoer nust
gix the errer, HNe may loop on test tve,

Here ve try setting, then e¢learing bit ¢ (interrupt
enable) of the Contrel and Status Register (CBR), It a
pover failure eccurs 4uring this test, the test will be
pertormed again,

In this test we wait to see Af the clock COR Pit 7 wil)
set, interrupt enabdle 4§18 also set, After COR bit 7
sets, VO eEPECt &N interrupPt te eoceur,

This test 18 designed to see if ve can clear COR Bit 7,
To do this, we first Byst allov the cleck to interrupt,
assuring that the £1a0 just set, Then ve can attespt
to clear it by writing it te & sere,

In this test we nmake osure that the ecleck doesn’t
interrupt wvhen COR pit 6 49 clear,

This test 40 the Same 48 Part 2 of 7871, Ve verity
that the pattern (R mesory 1s the sane as ve wrote
there, Only this time we spend & lot of time reading
aenery, in hopes of catenine g pover fallure while
reading 1t,

8EQ 0014

| 3™
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Pover down routine, This routine is entered vhen a
Power down gsequance hag occurred, The first thing ve
eheek (42 this 19 not the first pover down) is to see
12 the last powe: dovn had had enough time to complete
this routine, If not, Wwe halt, Next ve set a flag te
indicate that we started this pover down routine, Now
ve Save all general registers, as vell as error nessage
locations in case ve vYere reporting an error before the
pover fallure occurred, A pointer teo the pever up
routne 48 put 4n location 24 90 that on pover up,
progran eentrol is tréanstferred there, Next we clear
the pover dovn flag indicating that this pover dovn vas
successfully completed, Last ve vait for pover teo @o
avay vwhile doing a Branchegelt, It "POVWER OK" fsn’t
asserted before the pover goes avay, ve ostand a good
chance at changing nesory locations since semory vas
eyeling during a pover loss,
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Routine teo handle power recoveries

The first thing ve check for is to make sure the pover
dovn routine had had enough time to complete, Next ve
put a pointer teo a routine that vill take care of the
case vwhere we didn°t have enough time to start our
pover uUp roeutine, WNov we check to see that we didn’t
experience § pover gfailures without completely
tinishing one, In that case the stack pointer 1is
getting dangerously lov and we couldn’t put anymore
inforsation with it, With the preliminaries done, ve
put @ peointer to out pover down reutine inte location
24, Next we’ll verify the contents of our writable
memory, checking the flags to be sure that ve veren’t
vriting & nev pattern inte semory,

When the pover fallure occurred, rlag "DLKCK® vwvas oot
vhen ve ¢hanged pass humbers but not pattern, Wvhen the
nev pattern vas vritten inte at Jleast one location,
BLECK 48 eleared, Flag "NENVA® {3 set when ve started
vriting & nev pattern and cleared vhen we fully have
written & NnOV pattern, If NENWR is set, ve will get
the last address to ehegk from °*LNANW®, thus cheeking
only semory that vas vritten vith the nev pattern,

Novw we will eheck to ©6ee that the e¢loek COR wil)
initialise properliy, First, hovever, ve check to make
sure that the elock Ppasses °"T8T2° (the addressing
test), If 4t @ien’t we vwon’t touch the clock here
since ve can’t afford any timeeout traps if the ecloek
should preve incapable of passing that test,

Next we restere all general registers aend other
inforsation that vas stored on the stack when the pover
failure oceurred,

Last ve cheek to see¢ if A nessage vas deing typed out
at the time the pover fallure ec:urred,

If no message vas being typed, ve will types "PFreOK*,
I£ & Bessege vas being typed, ve will back up the ASCII
string pointer te piek Up the character that was Jlost
vhen the pever fallure eccurred, then continvue to type
out the sessage, NOTE: It the pover failure did not
oceur 4n the serial 1ine unit eontrelliing the console
170 device, & duplicate character vill be typed of the
l1ast charagter typed defofe the pover fail that caused
the CPU to 90 away,
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MAINDECe=11=DVKPAeA MACY11 27(663) 2°MAY=77 1810)
DVKPA,P11} TABLE OF CONTENTS SEQ 0017
13 OPERATIONAL SWITCH SETTINGS
27 TRAP CATCHER
46 BASIC DEFINITIONS
162 ACT11 HOOKS
173 APT PARANETER BLOCK
198 CONMON TAGS
239 APT MAILBOX-ETABLE
aen ERROR POINTER TABLE
374 INITIALIZE THE CONMON TAGS
1 TYPE PROGRAN NAME
43 GET VALUE FOR SOFTWARE SWITCH REGISTER
458 1 41 OWRITE CORE WITHN NEMORY PATTERN
819 T2 OTEST TRAT TRE CLOCK GIVES "B RPLY® ON *DIN® AND *DOUT*
ssé 73 OTEST THAT BIT¢ (INTR, ENBL) CAN BE SET AND CLEARED
615 T4 eTEST TRAT THNE CLOCK READY FLAG WILL SET AND TNE CLOCK INTERRUPTS
676 7 OTEST THAT WE CAN CLEAR READY FLAG
728 76 OTEST THAT THE CLOCK DOESN’T INTR, WHEN INTR, ENABLE CLEAR
763 7 OVERIFY NENORT LOCATIONS WRITTEN IN TESTY
797 T10 oEND OF TESTS
004 END OF PASS ROUTINE
929 : MEMORY TEST Od POWER UP,
961 CLOCK CHECK AFPTER POWER UP
1001 ERROR NANDLER ROUTINE
1051 ERROR NESSAGE TYPEOUT ROUTINE
1090 SCOPE MANDLER ROUTINE
1164 TTY INPUT ROUTINE
130} BINARY T0 OCTAL CASCII) AND TYPE
1300 CONVERT BINARY TO DECINAL AND TYPE ROUTINE
1447 TYPE ROUTINE
1526 APT COMMUNICATIONS ROUTINE
1650 TRAP DECODER
1601 TRAP TABLE
1701 ASCII MNESSAGES
»
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MAINDECe{ 1 «DVKPA®A
DVKPA, P11}

OO APRS N

000004

000174
000176

000100

000004
006614
000174
000000
000000
000100
000104

0003200
000137

MACY11 27(66))

001374

2°MAY=T77 15103 PAGE 1}

+TITLE MAINDECe=11«DVKPA=A

g ®*COPYRIGNT (C) 1977
1*DIGITAL EQUIPNENT CORP,
J*MAYNARD, MASS, 01754

e

J®PROGRAM BY EDWARD C, BADGER

1 e
J*THIS PROGRAM WAS ASSEMBLED USING THE PDP=1] MAINDEC SYSMAC
J®PACKAGE (MAINDEC=11«DZQAC=C2), BEPT 14, 1976,

'Q

0They

+BBTTL OPERATIONAL SWITCH SETTINGS

e :

)e SWITCH ust

.' [ L X 1 1 1} PO OPO IO OPOOERDS
e 18 HALT ON ERROR

§ ¥ 14 LOOP ON TEST

e 1) INHIBIT ERROR TYPEOUTS
)e i1 INHIBIT ITERATIONS

e 10 BELL ON ERROR

ye 9 LOOP ON ERROR

e ¥ LOOP ON TEST IN BWR<CT 1>

«SB0TTL TRAP CATCHER

80

peALL UNUSED LOCATIONS FRON 4=776 CONTAIN A *,¢3*

JeAND *JBR PC,RO0" SEQUENCE TO CATCHN ILLEGAL INTERRUPTS,
geAND INTERRUPTS TO THE WRONG VECTOR,

poLOCATION O CONTAINS A 0 TO CATCH IMPROPERLY LOADED

) oVECTORS

o

‘WoRD  I0TRD,200 JHANDLE BUSS ERROR,
174 4

DISPREG ,WORD 0
SWREGy LWORD O

1 96OPTWARE DISPLAY REGISTER,
3 )8OPTWARE SWITCH REGISTER,

o100
JNORD  104,200,2 IF ° EVENT® ON QeBUS I8
JCONNECTED, WE NEED A WAY OF
9200 sIGNORING IT8 INTERRUPTS,
Jnp START
,807TL BASIC DEFINITIONS
JOINITIAL ADDRESS OF THE STACK POINTER eee 1100 eee

STACKs 1100
910ASIC DEFINITION OF ERROR CALL

,EQUIV ENT,ERROR
,BQUIY 107,8COPE 7 9BASIC DEFINITION OF SCOPE CALL

p*MNISCELLANEOUS DEFINITIONS

HTe i1 psCODE FOR MORIZONTAL TAD
LPe 12 99CODE FOR LINE FEED
Che 18 p9)CODE FOR CARRIAGE RETURN
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MAINDEC=11eDVKPA=A MACY11 27(663)
DVKPA, P11} BASIC DEFINITIONS

L1 000200
6 17777¢
87

se 177774
59 177772
60 177870
61 177870
62

6}

64 000000
63 0000014
66 000002
67 00000)
60 000004
69 000008
70 000006
71 000007
72 000006
73 000007
74

75

76 000000
7 000040
70 000100
79 000140
80 000200
1) 000240
02 000300
) 000340
X1

"

L) 100000
B 040000
(] 020000
" 010000
90 004000
1 002000
L L 001000
23 000400
94 000200
98 000100
96 000040
L 3 000020
98 000010
L4 000004
100 000003
101 0000014
102

10}

104

108

106

107

108

2°MAY=77 185103 PAGE 3

79CODE FOR CARRIAGE RETURNeLINE FEED
»)PROCESSOR STATUS WORD

198TACK LINIT REGISTER

9 )PROGRAN INTERRUPT REQUEST REGISTER
P yHARDWARE SWITCH REGISTER
JIHARDWARE DISPLAY REGISTER

9 )GENERAL REGISTER
) 9GENERAL REGISTER
) )GENERAL REGISTER
) 9GENERAL REGISTER
§ 9GENERAL REGISTER
? )GENERAL REGISTER
) )GENERAL REGISTER
) )GENERAL REGISTER
p98TACK POINTER

p 9PROGRAN COUNTER

I0N8

9 )PRIORITY LEVEL
p9PRIORITY LEVEL
) 9PRIORITY LEVEL
)9PRIORITY LEVEL
99PRIORITY LEVEL
)9PRIORITY LEVEL
p9)PRIORITY LEVEL
99PRIOCRITY LEVEL

Ll A F X X X _N-J

CRLPs 200
Ple 17777
+EQUIV PS, P8V
STKLNT® 177774
PIRQe 177772
DEWRe 177870
DDIsPs 177870
J§®GENERAL PURPOSE REGISTER DEFINITIONS
RO® s0
Rie |3
R2e L} ]
Rie %3
Bim %4
RSe 1 1]
Rés Be
R7e L )
iPs &
PCe L}
)*PRIORITY LEVEL DEFINIT
PROe 0
PRie 40
L LY ] 100
FRim 140
pRam 200
PR 240
PRé® 300
PR7s Je0
JO*BNITCH REGISTER® SNITCH DEFINITIONS
s¥iSse 100000

. Bvide 40000
SNide 20000
sy 3e 10000
S¥iie 4000
sWi0e 2000
S¥09e 1000
(LI 1] 400
S¥0%s 200
(L [T]] 100
SWoss 40
S¥04s 20
s¥0J)e 10
8¥02e 4
svoie 2
8¥00e |
+EQUIV BWO9,8%9
+EQUIV BSWOS,8V0
+EQUIVY BWO7,8W7
+EQUIV W06, 8¥6
+EQUIV 8wOS,8vS
JEQUIV  BWO4,8W4
+EQUIV SW0),8¥)

SEQ 0019




2°NAY=T7?

,EQUIY
LEQUIY
JEQUIY

8W02,8W2
SW01,8W}
8Y00,8%W0

p*DATA BIT DEFINITIONS (BITOO TO BIT1S)

BIT1%e
BIT1de
BIT1de
BIT12e
BIiTi1e
BIT100
BIT09e
BITONe
BIT07e
BIT06e
BIT08e
BITO0de
BIT0)e
BITO02e
BIT01s
8IT00e
JLEeulY
»EQULY
+EQULY
JB0uUlY
BQUlY
[LQUlY
B0ULY
BQUlY
1EQULY
B0ULY

100000
40000
20000
10000

4000

2000

1000

400

200

100

40

30

10

4

]

i
B1T09,0IT79
BITO0,BITS
81707,0177
BIT06,0176
BIT08,01TS
B1704,0174
B1%03,017)
91703,0172
BIT04,0171
BIT00,01IT70

*CPU" TRAP VECTOR ADDRESSES

4

-
MAINDECe11e_VKPA®A MACY11 27(663)
® DVKPA, P11 BASIC DEFINITIONS
109
11
- 11
112
11
@ 114 100000
118 040000
® 116 020000
117 010000
110 004000
- 119 002000
120 001000
121 000400
® 122 000200
123 000100
124 000040
® 128 000020
126 000010
127 000004
° 120 000002
129 000001
130
131
© 132
13¢
1
< 138
2
i
@ 130
++4
i
< 141
142 000004
143 000010
@ 144 000014
148 000014
146 000014
L] 147 000030
140 000026
000030
[ 000034
000060
000066
[543 000240
177846
O 000100
000001
&
@
[«
:"

RESVECe 10
THITVECe14
TRIVECs 14
PPTVECe 14
J0TVECe 20
PYRVECs 24
ENTVECs 30
TRAPVECS )4
TAVECes 60
TPVECe 64

PIRQVEC®240
ABASEs 177546

AVECTi® 100
TNey

o80TTL ACT1i HOOKS

g9 TINE OUT AND OTHER ERRORS
p9RESBERVED AND ILLEGAL INSTRUCTIONS
71°7* BIT

19 TRACE TRAP

9 IBREARKPOINT TRAP (BPT)

99 INPUT/0UTPUT TRAP (10T) #egCOPEee
s yPONER PAIL

9 sENULATOR TRAP (ENT) OeLRRORse
19°TRAP® TRAP

7977% KEYDOARD VECTOR

992TY PRINTER VECTOR

g sPROGRAN INTERRUPT REQUEST VECTOR
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MAINDEC=gg=DVKPA=A MACY11 27(66)) ' 2°MAY=77 185103 PAGE 4
DVKPA, P11 ACT11 WOOKS SEQ 002}
143 pHOOKS REQUIRED BY ACTI
164 000204 s8ViCs, 18AVE PC
168 000046 0946
166 000046 003324 SENDAD 193)8ET LOC,46 TO ADDRESS OF SENDAD IN ,$EOP
167 000082 o852
160 000082 000000 oWORD 0 $73)8ET LOC,52 TO LERO
169 000204 +988VPC 79 RESTORE PC
170 001000 v91000
nv; o80TTL APT PARAMETER BLOCK
17
173 110000000000 000000000000000000000000000000000000000000000000000008
174 98T LOCATIONS 24 AND 44 AS REQUIRED FOR APY
178 110000800000 0000000000000000000000000000000000000008000000000000000
176 001090 o8X8, J7SAVE CURRENT LOCATION
177 000023 P 798ET POWER FPAIL TO POINT TO START OF PROGRAN
170 000024 000200 200 19POR APT START UP
179 000044 0944 97POINT 20 APT INDIRECT ADDRESS PNTR,
180 000044 001000 SAPTHDR jyPOINT T0 APT KEADER BLOCK
101 003000 90X  JIRESET LOCATION COUNTER
102 " PPPBOIBBEENBRDL DGO REBDLRIGEREPOOENOBIGIERNOBONIINESIRLBREAIGS
103 pSETUP APT PARANETER BLOCK AS DEFINED IN THE APT«PDPIi DIAGNOSTIC
a:: P INTERFACE 8PEC,
1
106 001000 OAPTHD)
187 001000 000000 ORINTE: ,NORD O P9IW0 NIGN BIT8 OF 16 BIT MAILBOX ADDR,
100 001002 001174 ORBADRg ,WORD ONAIL p)ADDRESS OF APT RAILBOX (BITS 0°18)
109 001004 000074 0T8%Hs L,WORD 60, JIRUN TIN OF LOWGES? TE8T
190 001006 000170 OPASTN) ,WORD 120, poRUN TINE IN SECS, OF 18T PASS ON 1 UNIT (QUICK VERIPY)
191 001010 000170 OUNITHS ,NORD 330 #)ADDITIONAL RUN TINE (SECS) OF A PASS FOR BACH ADDITIONAL UNIT
192 001012 000033 oWORD  OETEND=ONAIL/2 ))LENGTN NAILBOR=ETABLE(WORDS)
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DVKPA,P1} COMMON TAGS 8EQ 0022

® © 0 0 0 060 00 00 0 0 0 0 0 0 0 0 0 0 0O

19)
194
198
196
197
190
199
200
201
202
203
204
208
206
207
200
209
210
211
212
1)
214
218
216
217
218
219
220
221
222
223
134
228
226
227
220
229
a¥o
an
232
a»
a
238
r3 1)
a»
2
b3 1)
240
241
242
24}
244
243
Q48

001100
001100
001102
001103
001104
001106
001110
001112
001114
0011189
001116
001130
001122
001124
001126
001130
001132
001134
001138
001136
001140
001143
001144
001146
0011850
001182
001184
001188
001186
001187
001160
001162
001164
001170
001171
001172

001174
001174
001176
001200
001202
001204

000000
000
000

000000

000000

000000

000000
000
001

000000

000000

000000

000000

000000

000000

000000
000
000

ovoo00

177870

177870

177860

177862

177864

177866
000
Qod
012
000

000000

000000

177607
077
018

000012

000377

JO0TTL CONMON TAGS

P R00RE0E00000000000000000000000000000000000000000000000000000
p*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
P*USED IN THE PROGRAN,

SCHTAGS

(R {34 LT}
SERFLGH
sICN?)
SLPADRy
SLPERR;
SERTTLS
o ITEND;
SERNAX)
SERPPC
¢GOADRY

8GDDAT:
$BDDATS

+WORD
YR
BYTE
+WORD
JWORD
<WORD
+WORD
OTTE
OITE
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
OYTE
OYTE
+WORD
JWORD

DISPLAY: ,WORD

(343 ]
e TKB
sTP8:
(3]
SNULLe
oriLLe;
OFILLCe
0 2PrLGy
02INES

177860
177862
177564
177864
+IITE
DI
oBYTE
8.".

sOELLs
s0UES:
oCnLrs
(11 4]

+ASC1IE
+ABCIZ
ABCIX
ABCIS

198TART OF COMNON TAGS

77CONTAING THE TEST NUMBER

9 9CONTAINS ERROR FLAG

99CONTAINS SUBTEST ITERATION COUNT
7 9CONTAINS SCOPE LOOP ADDRESS
79CONTAINS SCOPE RETURN FOR ERRORS
9 9CONTAING TOTAL ERRORS DETECTED

7 9CONTAING ITEN CONTROL BYTE

3 9CONTAING MAX, ERRORS PER TEST
99CONTAING PC OF LAST ERROR INSTRUCTION
s 9CONTAING ADDRESS OF °GOOD’ DATA
79CONTAING ADDRESS OF *BAD’ DATA
79CONTAING °GOOD’ DATA

p9CONTAING "BAD® DATA

1 )RESERVED==NO? TO BE USED

$)AUTONATIC NODE INDICATOR
? ) INTERARUPT NODE INDICATOR

))ADDRESS OF SWITCH REGISTER
»)ADDRESS OF DISPLAY REGISTER

79727 KBD STATUS

79727 KSD BUPPER

21777 PRINTER STATUS REG, ADDRESS

71777 PRINTER BUPFER REG, ADDRESS

1 )CONTAINS NULL CHARACTER FOR FILLS
J)CONTAING ¢ OF PILLER CNARACTERS REQUIRED
s 1INSERT PILL CHARS, APTER A °LINE PEED®
$)9TERNINAL AVAILADLE® PLAG (81%<075ede1Es)
J)MAX, NURBER OF ITERATIONS .
s)ESCAPE ON ERROR ADDRESS

€2072¢377»<377> 3)CODE FOR BEBLL

"
<y
€12

# 9QUSSTION WARK
§9CARRIAGE RETURN
79LINE PEED

11 0000000000000000000000000000000000000000000000000000000000000080
oSBTTL APT NAILBOX-ETABLE

1) 0080000800000 00000000000000000000000000000000000000000000000000

+EVEN
SRAILS
SNEGTIy
SFATALS
sTEATN:
sPASS:
$DEVCTs

ANBGTY
AFPATAL
ATEATN
RFABE

ADEVCT

)9APT NAILDOX
§sNESSAGE TYPE CODE
p9FATAL ERROR NUMBER
p 3 TEST NUNAER

p)9PASS COURNT
»9DEVICE COUNT
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P DVKPA,P1} APT MAILBOX=ETABLE 8£0 002)
247 001206 000000 SUNIT) LWORD AUNIT §y3/0 UNIT NUMBER
¢ 240 001210 000000 OMSGAD; ,WORD AMSGAD )yMESSAGE ADDRESS
249 001212 000000 SNBGLGE ,WORD AMGGLG ) )NESSAGE LENGTH
250 001214 SCTABLEs 19APT ENVIRONNENT TADLE
€ 281 001214 000 SENV:  BYTE  AENY 9 )ENVIRONNENT BYTE
282 001218 000 SENVNy LBYTE AENVN ) ENVIRONNENT MODE BITS
283 001216 000000 OSWREGS ,WORD ASWREG j)APT SWITCN REGISTER
€ 254 001220 000000 SUSNR; ,WORD AUSWR jjyUSER SWITCNES
285 001222 000000 SCPUOPE ,WORD  ACPUOP ) CPU TYPE,O0PTIONS
286 o BITS 1Se11eCPU TYPE
« 287 e 11/04901,11/08902,11/20903,11/40804,11/45908
ase e 11/770906,P00007,0810
289 e BIT 10sREAL TINE CLOCK
e 260 g BIT 9sFLOATING POINT PROCESSOR
261 e BIT OSNENORY NANAGENENT
262 0012324 000 ONANSLs ,BYTE  AMANSY )NIGN ADDRESS,N,8, BTTE
PY 260 001228 000 SNTYPL) BYTE  ANTYPY jyNEN, TYPE,BLKe}
264 g NEN,TYPE BYIE e (NIGHN BYTE)
268 e 900 NSEC COREe00%
® 206 P 300 NSEC BIPOLARS0O3
267 e $00 NEEC WOSeU0)
260 001326 000000 SNADR§s ,WORD  ANADR} nlm ADDRESS,BLKe
¢ 269 e NEN,LAST mu.n SYTES, TNIS WORD AND LOW OF *TYPE® ABOVE
270 001330 000 SNANS2s ,BYTE  ANANSZ ) pMIGH ADDRESS,N,8, BTTE
271 001231 000 SNTYPI: BYTE  ANTYPZ ) NEN,TYPE,BLKeS
¢ 272 001332 000000 ONADRZs ,WORD ANADRZ ) pNEN,LAST ADDAESS,BLK¢2
273 001234 000 SRARS)s BYTE  ANARS) )NIGH ADDRESS,N,8,07TE
274 001238 000 SNTYPI: OYTE  ANTYD) ..m.ﬂn.mn
PY 275 001236 000000 ORADRI; ,WORD  ANADR) LAST ADDRESS,BLKS)
276 001240 000 ONANSES ,BTYTE  ARANSE "lul ADDRESS, H,8,0778
277 001341 000 SNTIP4) ,BTTE  ANTYIPE 9 )NEN,TYPE,BLKe4
PY 270 001242 000000 SRADR4S , APADR4 pMEN ,LAST ADDRESS,BLK0S
279 001244 000100 SVECTis ,WORD AVECTI 993 UPT VECTORSS,008 PRIORITYSS
200 001246 000000 OVECT2s ,WORD AVECT2 ) INTERRUPT VECTORIZSUS PRIORITYZ
PY 201 001250 177846 OBASE; ,WORD ABASE §yBASE ADDRESS OF CQUIPNENT UNDER TEST
202 001282 000000 ODEVNs LWORD ADEVYN »pDEVICE AAP
200 001284 000000 SCOWSs LWORD ACDN§  yCONTROLLER DESCRIPTION WORDeY
Py 204 001286 oETEND,
208 JAEXIT
€
(3
[
€
[ 3
[
¢




{1
207
108
209
2%0
291
292
29)
29%4
298
198
297
98
299
Jo00
jo1
302
303
304
j08
j06
307
jo8
j09
10
31
a2
1)
34
348
316
n
10
319
320
m
322
32)
324
328
318
327
320
329
330
m
332
1)
334
338
336

¥

001266
001270
001272
001274

001276
001300
001302
001304

001306
001310
001312
001314

001316
001320
001322
0051324

006784
007168
007324
007364

007008
007168
007324
007364

007081
007222
007336
007364

007073
007347
007346
007364

007118
007247
007346
007364

MACYIL 27(66))
ERROR POINTER TABLE

2°NAY=77 15103 PAGE 7

+80TTL ERROR POINTER TABLE

JOTHIS TABLE CONTAINS THE INFORMATION FOR EACHM ERROR THAT CAN OCCUR,
JOTHE INFORMATION I8 OBTAINED BY USING THE INOEX NUMBER FOUND IN
p*LOCATION ¢ITEND, THIS NUNBER INDICATES WHICR ITEM IN THE TABLE 18 PERTINENT,

PoNOTEL Y
)*NOTE2s

e En
)e DN
(L [} 4
e or

(11
DH}
DTY
oro

£n)
DH)
073
oro

Eng
DNé
DT4
bro

) ITEN
Ens
DM4
P74
oro

IV GITEND 18 O THNE ONLY PERTINENT DATA I8 (OERRPIC),
EACH ITEN IN THE TABLE CONTAING 4 POINTERS EXPLAINED AS FOLLOwWS:

poPOINTS TO THE ERROR MESSAGE
psPOINTS TO THE DATA MEADER
pPOINTS TO TNE DATA

pyPOINTS TO THE DATA FORMAT

JNERORY READ/WRITE ERROR
JERRPC ADDR L 8/8

s SERRPC,RADDR, $BDDAT,8GDDAT
sALL NUMBERS ARE IN OCTAL FORN

K

JNENORY DATA ERROR APTER POWER FAIL

JERRPC ADOR WAE ase

) SERRPC, RADDR, §BDDAT, 6GDDAT

sALL NUNBERS ARE IN OCTAL FORN
" .

JCLOCK CSR ERROR

JERRPC WAS 8/8

g SERRPC, $BDDAT, 0GDDAT

gALL NUMBERS ARE IN OCTAL FORN
&

JCLOCK ADDR ERROR

sERRPC  ADDR

JSERRPC,LKS

sALL WUNBERS ARE IN OCTAL FORM
o :

JCLOCK INTERRUPT ERROR

§ALL KUNBERS ARE IN OCTAL FORN
13

6
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° DVKPA, P11 ERROR POINTER TABLE _ sgo 0028 i
340 001326 007144 Mg s INTERRUPT ERROR

° 341 001330 007268 DHe JTEST  ERRPC 10 FRON (
342 001332 007386 DT6 JTSTNM, SERRPC, TRTO, TRFRO
243 001334 007364 Bro sALL NUNBERS ARE IN OCTAL FORM :

® 348 JREGISTER DEFINITION, CONSTANTS, STORAGE,
3 -

° 347 001336 177846 LKS:  ,WORD  ABASE JPN0  <)ADDRESS OF CLOCK CSR, IF DIFFERENT (
248 JOPATCH <)CHANGE CONTENTS OF *$BASE®,-
349 001340 000100 KVECT: LWORD  AVECTH J5N0  <yVECTOR ADDRESS OF CLOCK,

° 380 001342 000102 KVECTP: ,WORD  AVECTi+3 }PPATCH <) (

:

352 001344 017670 NILING LWORD 017470 NI ADDR, CORE FOR WRITE PATTERN

° 383 001346 007370 ° LOLING JWORD  WENST sLOW ADDR CORE FOR MEM TEST, | (
354 001380 007372 LOW2s  LWORD  NENSTe3 JNEXT ADDRESS,

° 356 001382 000000 PCOUNTY ,WORD 0O JCOUNTS 9 OF PONER FAILS, q
357 001384 000000 PPLAGY ,WORD O so1 INDICATES PFAIL, 0 = NO PONER FAIL
350 001386 000000 ADCK; JWORD 0 y81 WNEN E NAVE TESTED CLOCK ADDRESS :

® 359 001360 000001 NENWRy LWORD 1§ yoi v WHEN NENORY BEING WRITTEN, |
360 001362 000000 RADDRy ,WORD O DURING MEN CHECK
361 001364 000000 BADY  JWORD O 4 s oal POWER DOWN BAD,

° 362 001366 000000 BLECKS JWORD O (
363 001370 000000 LANR; LWORD O ° JLAST NENORY ADDR,NRITTEN W/NEW PATTERN,
364 001372 000000 NOCLK: ,WORD 0 s INDICATES WEITAER THE CLOCK SHOULD BE TESTED OR NOT,

° 368 e )80 THEN TESypei NO,USER MAY CRANGE TAIS LOC, (
36 : ' e
367 _ :

® 360 001376 013703 001346 START; NOV.  LOLIN,R3 8ET POR NEN CHNECK ON POWNER UP, (
369 001400 012713 377979 NOV  0eg,(3) JPATTERN ALL ONES
370 001406 010337 003370 NOY . R3,LNMA |

® 371 001410 008000 CLR #0 (
372 JO0TTL INITIALISE THE COMNON TAGS
373 ncl.ln TNE COMMON TAGS (SCNTAG) AREA

° 374 001412 012706 001100 nov SSCRTAG, R6 nnm LOCATION 7O BE CLEARED (
375 001416 008026 cLr Re)e 2 JCLEAR MENORY LOCATION
376 001420 022706 003140 cvp SWR, N6 ))DONEY |

° 377 001426 001374 BhE et 7 9LOOP BACK IF MO ; (
370 001426 012706 001300 noy $8TACK, 8P 118ETUP TRE STACK POINTER
379 $IINITIALISE A FEW VECTORS

° 300 0031432 012737 004384 000030 $88COPE, 0030TVEC 79107 VECTOR FOR SCOPE ROUTINE (
381 001440 012737 000340 000032 et 0340,00I0TVECe2 3ILEVEL 7
302 001446 013737 004033 000030 nov 0OERROR, 09ENTVEC §)ENT VECTOR FOR ERROR ROUTINE

° 300 001456 012737 000340 000032 nov 9340, 09ENTYECeS »ILEVEL 7 (
304 001462 013737 006676 000034 nov 0OTRAP, OTRAPYEC §)TRAP VECTOR FOR TRAP CALLS
38 001470 012737 000340 009036 nov 0340, 00 TRAPYEC+3)LEVEL 7

® 366 001476 008037 001360 CLA $TINES 39 SNITIALISE NUMBER OF ITERATIONS (
387 001802 008037 001363 CLR SESCAPE JICLEAR THE GSCAPE ON ERAOR ADDRESS
300 001806 112737 000008 001118 NOVE 01, 0ERNAK 17ALLOW ONE GRAOR PER TEST

° 3809 001814 012737 001534 001106 nov 84 SLPADR $9INITIALISE THE LOOP ADDRESS FPOR SCOPE (
390 001822 013737 004833 001110 nov o SLOERR 7)8ETUP THE CRAOR LOOP ADDRESS
A §781SE POR A NARDUARE Se3TCH AEGISTER, IF WOT POUND OR 3% 1a

° 392 99EQUAL 70 A Seg®, SETUP FOR A SOPTWARE SWITCH REGISTER, (
393 001530 013746 000004 MoV OOERRVEC,=(8P) 7)SAVE ERRGR VECTOR

3 (

> A
- 2571

——— T — ——v——— e
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DVKPA, P11 INITIALISE THE COMMON TAGS
394 001834 012737 001570 000004 MOV 0648,00ERRVEC  3)8ET UP ERROR VECTOR
398 001842 012737 177870 001140 MOV ODSWR, BWR 998CTUP FOR A HARDWARE SWICH REGISTER
396 0013850 012737 177870 001142 MOV S0DISP,DIBPLAY ) AND A HARDWARE DISPLAY REGISTER
397 001886 022777 177777 177384 cHp 0=1,08uR 99TRY T0 REFERENCE MHARDNARE SwR
3980 001364 001012 (11 66 99BRANCH IF NO TINEOUT TRAP OCCURRED
399 JIAND THE NARDWARE SWR 38 NOT @ of
400 001866 000403 [ 1] (31 J9BRANCN IF NO TINEOUT
401 001870 012716 001876 11T Nov 0680, (8P) $988T UP FOR TRAP RETURN
402 001874 000003 [}
403 001876 012737 000176 001140 6589 nov 0BMREG, BWR $)POINT 20 SOFTWARE SWR
404 001604 012737 000174 001142 Mov $DISPREG,DISPLAY
40: 001612 012637 000004 11T nov (8P)4,00ERRVEC §)RESTORE ERROR VECTOR
40
- 407 001646 008037 001203 CLR SPASS $ICLEAR PASS COUNT
400 001622 132737 000200 001218 21T OAPTSIZE,SENYN ) TEST USER SIZE UNDER APT
409 001630 001403 [14] (3] $9YE8,USE NON=APT SWITCH
410 001632 012737 0031216 003140 nov $08WREG, SUR sINO,USE APY SWITCH REGISTER
ou: 001640 (3 T
41
413 001640 013737 003344 000024 nov OPDOWN,PURVEC  pINITIALISE POWER PAIL VECTOR,
414 001646 012737 000340 000026 Nov 0340,PHRVECe2 NO INTERRUPTS ALLOWED ON 'Olll FALL,
415 001684 008037 001202 | CLR (3311 ] sCLEAR PASS COUNT
416 001660 008037 001382 CLR PCOUNT gCLEAR POWER FAIL COUNT
417 001664 008037 005386 CLR ADCR sCLOCK ADDR, WOT TESTED,
:n: 001670 008037 001384 CLA BAD
1
420 }/7*PRe
421 001674 012746 000340 nov 0340,°(6) §/PUT NEW STATUS ON STACK
422 001700 0312746 001706 nov 0600,°(6) 3/PUT RETURN ADDR, ON STACK,
423 001704 000002 (121 9700 AN RTZ CPU WILL RETURN 30 NEX?
454 §/ADDR, WITH NEW STATUS, 1IF l!l!Ul
428 1780 THEN INTERRUPTS ALLOWED
426 001706 11T}
427
420
429 +B0TTL TYPE PROGRAN NANE
430 $ITYPE THE NANE OF TNE PROGRAN IF FIRST PASS
431 001706 008227 177777 Ine #ey jIPIRGT TINE?
432 001712 00103} BNE (1] 9 9BRANCH IF NO
433 001714 104404 001762 TYPE 700 $3TYPE ASCIS BTRING
434 +80TTL GET VALUE FOR SOFTWARE SWITCH REGISTER
438 001720 0089737 000042 T8? LT Y] 29ARE WE KUNNING UNDER XXDP/ACT?
436 001724 001042 (114 71 JIBRANCH 1P YES
437 001726 123727 001214 000004 Curs oENV, 018 PIARE WE NUNNING UNDER APT?
438 001734 001406 (11 71 §IBRANCE IF ¥ES
439 001736 023727 001340 000176 cup SUR,08NREG ..lortllal SWITCH REG SELECTED?
440 001744 001008 BWE 72¢ $IBRARCH 37 WO
441 001746 104406 GTONR 19GET SOPT=SWR SETTINGS
442 001780 000403 B 72¢
443 001782 112737 000008 001134 7169 nove 01,0AVUT08 1988% AUTO=MODE INDICATOR
444 001760 7201
445 001760 000410 (1] PGET OVER THE ASCIZ
e 997088 ABCIE ccnnr».nnxx-ovuv -At«Cl&tt

447 002002 6901

T LTt

88a 0026 |
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DVKPA, P11

440
“
450
451
432
43)
454
483
456
457
450
459
460
461
462
4)
464
409
400
W7
460
469
470
471
472
47)
474
478
476
o
47
47
400
&85
402
)
404
409
488
L]}
(11
(11
490
1
92
)
"
(11
424
o
458
(11
00
sol

002002

002012
002020
002026
002034
002042
002080
002086
002060
002066
002070

002074
00:100

002120
002122
002126
002134

002142
002146

000240
013737

112707
012737
012737
012737
01277
013737
0080014
132707
001402
012701

010177
008037

023737
001411
103402
000000

000771
010177
062737
000763

008037

01370
010302

MACY11 27(66))
GET VALUE FOR SOFTWARE SWITCH REGISTER

000001
0000014
000001
002042
002042
0000014
001346
000004
17717

177270
001366

001370

177242
000002

001360
001346

001102
001200
001106
001110
001360
001370

001370

2°MAY=77 18103 PAGE 10

Loom

( REAAAL AL A I L L A I e Yy R Y Y Y P Y Y Y Y Y Y Yy Y Y Y YYY YY)
JeTEST 1§ OWRITE CORE WITHN MEMORY PATTERX

e

P*IN THIS TEST WE WILL VWRITE AVAILABLE CORE WILL ALL ONES OR ALL
)*LEROS DEPENDING ON ODD OR EVEN PASS (RESPECTIVELY),

JSAFTER CORE IS WRITTEN, WE WILL VERIFY RESULTS,

1o

p*IF WE ARE IN THE PROCESS OF CHANGING CORE PATTERN DURING A POWER
poPAIL, ONLY THOSE LOCATIONS THAT WERE WRITTEN WILL BE CHECKED,
pe

1 9EERRLLCECOBEROIRRERRERABTRREEPDERORDRBRUORLDOPTRVERYEPREONNBLES

8T NOP
nov 1,0TINES $9D0 § ITERATION
nove 01,0T8TNN J8ET TEST 01
NOV 01,0TE8TN sALSO 1IN RAIL BOX)
[ [+)} 918/,0LPADR s LOOP FOR ERROR
nov 010,0LPERR
184 nov 01 ,NENUR jo4 WNEN wE ARE CHANGING MEMORY
nov LOLIN,LMWR JPATTERN e« PICK UP LOW ADDRESS
CLR Ry sPATTERN & 0 ON EVEN PASS
T 01,0PA08 1180 TRIS AN EVEN PASSY?
| 1 {] is sYES = CONTINUE
MoV oi,R1 gN0 = ODD PASS, CHANGE T0 =i
an [ [+] ] Ry, OLNNR JVRITE PATTERN
CLR BLKCK s INDICATE
JPATTERN OK FOR POWER UP CLOCK,
pIF WAS @ § THNEN REVERSE PATTERN WOULD
pll'l [ 144} '.“. " o
n cup LWWR, NILIN JARE WE AT MIGN LINITY
(1 4] ] ]
LO LY
MALT p80FT ERROR] ADDRESS IN LOLIN
JGREATER THAN ADDRESS IN MILINM
sPATAL CONDITION « DID YOU PATCH THESE
i3] » pLOCATIONSY? I NAD THER RIGHT, =~ ~
an nOov Ri,OLNNR JURITE PATTIERN
ADD 03,LNNR
i 3 1 LOOP BACK,
LT 8] CLR MNENMR JINDICATE WE’RE THROUGH WRITING
) MENORY
nov LOLIN,R) sPUT LOWER LINIT IN R)
Moy R),R2 gAND IN R2

INO¥ LETS CHECK NEN

8EQ 0027
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DVKPA, P11

02
sSo)
sS04
sos
Soé
so?
sof
soY
$10
s1i
12
s$1)
s14
s18
S16
$17
10
19
$20
s21
$22
$2)
$24
$28
826
827
s20
$29
$30
31
$32
$33
$34
L3 1
836
837
si
$39
$40
sS4l

S4)
S
848
S46
47
S4b
S49
880
881
882
$S)
554
L1 1]

002162
002166
002174
002202

002244
002282

002270

002272
002274

002276

3

020237
001418

022201
001773

01032)7
162737
017737
010137

000004
008737

001402
000137

013746
012737

017737

012737
21277

012737
00040)

104004

000401
104004

012637

NACY11 27(66))

OWRITE CORE VWITN MEMORY PATTERN

001344

001362
000002
177162
001124

001372
003020
000004
002270
177074

002274
0000014

000004

001362
001126

000004
177086

: "i

2°NAY+77 18510) PAGE 11

(1] Cwp
BEQ

Cup
BEQ

MOV
sus
L) )
nov

SE0 0029
R2,HILIN JARE WE AT MIGH ADDR?
1872 ’e
(2)¢,R1 jPATTERN OK?
se JYES « LOOP,
R2, RADDR JNO e RECORD ADDR,
02, RADDR j*2 ® REAL ADDR,
ORADDR, $BDDAT  jRECORD BAD DATA,
R1,8GODAT JRECORD GOOD DATA,
1 JPROBLEM WITH MEMORY BEFORE

JEVEN A POWER FAIL,

1°TEST 2

OTEST THAT THE CLOCK GIVES "B RPLY®" ON "DIN® AND *"DOUT®

"..QQQ........QQ..Q....Q.Q...Q.Q.QO.................Q....I......

T8T2:  SCOPE
787
BEQ
Jnp
(1] ]
MoV
Moy

Mov

nov
nov

Mov
BR

n MoV

NOCLK JSHOULD WE TEST CLOCK (=0 YES)

3

NCLK je1 NO TEST OF CLOCK,

ERRVEC,=(6) JSAVE CONTENTS OF LOC, 4

916, ERRVEC $8ET FOR BUS ERROR ON *DIN®
OLKS,8BDDAT J18SUE "B DIN L® AND CLOCK ADDRESS,

gWILL TRAP FROM HERE IF CLOCK DOES
INOT RESPOND WITH °*B RPLY L*

#28,ERRVEC p8ET FOR BUS ERROR ON *DOUT*®
#1,0LKS »I88UE *D DOUT® AND CLOCK ADDRESS,
pWILL TRAP FRON NERE IF CLOCK DOES

41, ADCK JNOT RESPOND WITH *B RPLY L®
s
4 JCLOCK DID NOT RESPOND WITH *8 RPLY L°

pWNEN J88UED ADDRESS AND "D DIN L*
$CHECK ADORESS SELECTION JUNPERS
- 7AND ADDRESS ENTERED IN LOCATION ®*sbASE",
8

4 JCLOCK DID NOT RESPOND WITH *B RPLY L°
JWHEN ISSUED ADDRESS AND *B DOUT L*
JWE KNOW ADDRESS AND *B DIN® DID
JYORK 8O ADDRESS WUX SHOULD BE GOOD,

(6)¢,ERRVEC JRESTORE CONTENTS OF LOC 4,

J ISR 0000000000000000000000000000000000000000000000000000000

JeTEST )

OTEST THAT BITé (INTR, ENBL) CAN BE SET AND CLEARED

I 0000000000000 0000000000000000000000000000000000000000000000000




86
87
sse
89
560
61
$62
563
S6d
s68
S66
se7
sel
s69
s70
s71
s72
573
574
578
576
577
570
879
sS80
L1}
se2
50
L1 L
S0
seé
87
ses
L1 1)
$90
91
892
893
594
s98
$96
$97
$90
$99
600
601

| Fw

002334

002334
002342
002350
002386
002360
002364

002366
002374

002376

002400
002404
002410
002416
002424
002426
0024122
002434

002436

MAINDEC=11=DVKPA=A
DVKPA,P11

3

008737
001002
000000
000773

008037

012746
012746
000002

082777
017737
032777
001040
008737
001384

012737
10400)

008037
008077
017737
032737
001004
008737
0013314
000401

MACY11 27(66))

000100
176770
000100

001134
17672¢
176722
000100

176774
001126
176760

001124

001126
001126

2°NAY=177
®TEST THAT BIT6 (INTR, ENBL) CAN BE SET AND CLEARED

15103 PAGE 12

187
BNE
MALT
BR

CLR

MoV
MOV
RTI

BIS
nov
81T
BNE
787
BNE

NOV
ERROR

CLR
CLR
MoV
81T
BWE
787
BNE
BR

ADCK
a8

PFLAG

0340,=(6)
0648,°(6)

08176,0LKS
OLKS,8B0DDAT
081I76,0LKS
i

PFLAG

|

7874

0GDDAT
oLES
OLKS,88DDAT

L1
PrLAG
%
7874

1DID CLOCK ADDRESS TEST PASS?

1YES « DO THIS TEST,

JNO = HALT| WE CANNOT PROCEED Ir
pCLOCK CAN NOT BE ADDRESSED, PLEASE
JLOOP ON LAST TEST OR FIX PROBLEN,

JCLEAR POWER FAIL FLAG

) /oPRe

$/PUT NEW STATUS ON STACK

$/PUT RETURN ADDR, ON STACK,

3/D0 AN RTI CPU WILL RETURN TO NEXT
)/ADDR, WITH NEW STATUS, IF STATUS
1780 THEN INTERRUPYS ALLOWED,

18ET INTR, ENABLE

JREAD CBR,

j0ID IT SETY?

)TE8 CONTINUE

s0ID A PONER FAIL OCCUR?
1YES = REDO TEST,

s INTERRUPT ENABLE BIT (B1IT06)
sFAILED TO BET,

i | [} {1

sA DISCREPANCY COULD OCCUR IN ERROR
g TYPEOUT SINCE 8/0 » 100 BUT IF
JREADY FLAG WAS SET BAD DATA WOULD
sEQUAL 200 DISPLAYING READY

"

ICLEAR 8/0

JCLEAR CLOCK CoR,

JREAD COR~

§0ID IT CLEAR,

)50 « REPORT AN GRROR,

JYES = MAKE SURE O POWER FAIL OCCURRED,

s INTERRUPT ENABLE BIT FAILED TO
JCLEAR (B1TO06),

3 NOTE:S

pIN ERROR TYPEOUT BITY NAY ALSO
pBE BET, THIS I8 NOT A BITY ERROR,
JWE CAN NOT PREDICT WHEN BITY
pWILL SET OR CLEAR AND DO NOT

JREFLECT IT IN 8/0,



610
611
612
61)
614
618
616
617
610
619
620
621
622
623
624
629
626
627
620
629
630
631
632
63)
634
638
636
637
638
639
640
641
642
643
644
648
646
(1))
640
649
650
651
682
683
654
65S
686
(13
(11
659
660
661
662

".‘ ® © ¢ ® ¢ ® 6 ¢ 6 & &6 6 &6 o o & o & o o CP

-

002440

002442
002446

002446
0024852
002486

002460

002460
002466

002470
002474
002476
002800
002902
002306

003810
002816

002534
002826
002830
002336

002842
002846

MAINDECe]1«DVKPA=A
DVKPA, P11}

000004
008037

012746
012746
000002

01277
008002

108777
100418
008202
00137}
008737
001388

017737
012797

10400}
000430
o127
012746

012746
000002

000240
008737
001331

NACY11 27(66))
OTEST THAT THE CLOCK READY FLAG WILL SET AND THNE CLOCK INTERRUPTS

000340
002460

176642

176622
000300

1766850

176602

2°MAY=77

15103 PACGE }1)

I RAAAAAL AL A LA A L L LAl A2 Al A d Al Ad Al ALl Ll L)

)*TEST ¢

®TEST THAT THE CLOCK READY FLAG WILL SET AND THNE CLOCR INTERRUPTS

scorr
CLR

MOV
MOV
RTI

MOV
CLR

7878
[ L)
INC
BNE
78T
BANE

MOV
NOV

CRROR
BR
Nov

MoV
MOV

RTI

PFLAG

0340,°(6)
0640,=(6)

IBIT6,0LKS
R2

OLKS
5

R2

@
PrLAG
1%

OLKS,8BDDAT
#300,0GDDAY

3
7878
060,0KVECT

JCLEAR POWER FAIL FLAG,

y/*PRe

§/PUT NEW STATUS ON STACK
3 /PUT RETURN ADDR, ON STACK,

/D0 AN RTI

g /ADDR, WITN NEW STATUS,

CPU WILL RETURN TO NEXT
IF STATUS

p/780 THEN INTERRUPTS ALLOWED,

pSET INTERRUPT ENABLE ON CLOCK,
JKEEP TIME=OUT COUNTER,

p0ID READY FLAG SET?
)YES = NEXT CHECK,
N0 = DID WE ALLOW ENOUGH TINE?

p)YES = DID A POWER FAIL OCCUR?
)TES = DO TEST OVER, POWER FAIL
pINITIALIZED CLOCK

)RECORD CLOCK C8R,

JRECORD 8/

JCLOCK READY FLAG FAILED TO SET,

P8ET UP FOR CLOCK INTERRUPT,

) /7*PRe

$0,=(6) )/PUT NEW STATUS ON STACK
#/PUT RETURN ADDR, ON STACK,

1658,°(6)

PFLAG
i

7

$/00 AN RT1

g /ADDR, WITH NEW STATUS,

CPU WILL RETURN TO NEXT

1F STATUS

p/790 THEN INTERRUPTS ALLOWED,

s INTERRUPS FRON HERE

pNO INTERRUPT, DID A POWER FAIL OCCUR?

§YES = DO TEST OVER, POWER FAIL
PINITIALIZED CLOCK,

JCLOCK FAILED TO INTERRUPY?
JREADY PLAG DID SET, COULD YOU NAVE
sA JUNPER WRONGY?

»-




:W..."...'............

664
668
666
667
(1]
669
670
671
672
673
674
678
676
677
679
679
600
601
602
60}
604
(11
606
607
(1]
(11
690
691
692
693
694
698
696
697
690
699
700
7014
702
703
704
708
706
707
700
709
710
711
712
713
714
718
716
717

002564

002870
002876
002604

003644
002682

002660
002462
002664
002670
002674

002702
002704

002710
002712

002714
002720

002722

MAINDECe11«DVKPA®A
DVKPA, P11}

T4
062706

013777
062777
008077

000004
008037

008077
008002

108777
100418
008302
00137}
008737
001363

017137
012737

10400)
000420
008077
005037
017737

001004
008737

001)40
000404

008737
001334

104003

MACY11 27(66))

000002
176826

001384
176814

176806

176466
000200

176446
001124
176436

176842
176534

2°MAY=77 185103 PAGE 14
®TEST THAT THE CLOCK READY FLAG WILL SET AND THE CLOCK INTERRUPTS

KVECT,0KVECT
02,0KVECT
oLKS

tUPDATE STACK POINTER

JRESTORE VECTOR TO LOOK FOR
s ILLEGAL INTERRUPTS,
JCLEAR CBR,

1180000000000 0000RRERRNNE0R00RR00RRRR00R00R0000000NRNRNR0RNNNS
OTEST THAT WE CAN CLEAR READY FLAG

(1 1] ADD

" MOV
ADD
CLR

1*TEST §

ye

p*IN THIS TEST WE’RE GONNA TRY TO CLEAR THE READY BIT (BITO0?7)
9970 DO THIS WERE GONNA CLEAR IT, STALL TINE ALLOWING
9*IT TO SET AGAIN, THEN CLEAR IT TESTING THAT IT ACTUALLY CLEARED,

11RO BRRPCRAROPRINPRDRPRBHDBODB0DREORE0R0ORIORDODOOPOERGDRIERIE

78781 sCOPE
108 CLR

CLR
CLR

nuov
MOoYv

ERROR
BR
n CLR
CLR
Mov

(1] 787
BNE

PFLAG

oLKS
R2

oLKS
3s

R2

a
PFLAG
10

OLKS,0BDDAT
#0177,0GDDAT

¥

7876

$LIS

0GDDAY
OLKS,08DDAT

49
PFLAG

PFLAG
i

JCLEAR POWER FAIL FLAG,

JCLEAR CLOCK
JCLEAR TINE OUT FLAG,

#DID READY FLAG SET?

pTINE OUT (ALL ALLOWED TIME EXPIRED)
pN0 <« LOOP

$YES « DID A POWER FAIL OCCUR?

)YES = DO TEST OVER,

JRECORD C8R,
IRECORD 8/B,

JCLOCK READY FLAG FAILED TO 8E7,

JTHE FLAG JUST SET NOW WE WILL
”.‘ 10 Ch‘ll ".

JREAD THE COR IF EERO = OK,
pIF NOT WE’LL REPORT AN ERROR,
P0F COURSE WE’VE GOT TO CHECK
)THE POWER FAIL FLAG, SINCE A
JPONER FALL COULD NAVE CLEARED
)THE PLAGI

1IF 80 REDO TEST

"

JCHECK POWER FAIL PLAGeIP POWER FAIL OCCURED
JOURING TEST AN ERROR COULD RESULY, -
sIF NO POWER FAIL OCCURED REPORT ERROR,

JCOULD NOT CLEAR CLOCK
JREADY FLAG (BITO7)

8EQ 0033




710
719
720
721
722
723
724
72%
726
727
720
729
730
731
732
733
734
738
736
737
730
739
740
741
742
743
T4
748
746
747
748
749
7%0
7851
752
753
754
758
756
757
758
759
760
761
762
763
764
768
766
767
768
769
770
"

Ogoooooooooooooooooooop’

| ¥

002724
002726

002734
002740

002746
002782
002736

002760

002760
002762
002764
002766
002772
002774

002776
003002

003004
003012

MAINDECe11eDVKPACA
DVKPA, P11}

Té

000004
012797

008037
01277

012746
012746
000002

008002
108202
001376
008737
001360
00040)

062706
104008

013777
062777

012737

000004
012737

008037
008001
1327
001402

MACY11 27(66))

2°NAY=77 185103 PAGE 18

®TEST THAT THE CLOCK DOESN®T INTR, WHEN INTR, ENABLE CLEAR

000020 001160
001354
002776 176372

000000
002760

000004

001340 176326
000002 176320

003000 001160

001354
0000081 001202

NLIII YT LYY YL Y XYY Y Y YR Y Y YAy Y Y Y Y Y Y Y Y Y Y YA Y Y Y Y Y YY Y Y Y Y Y Y YT Y Y
1*TEST 6 ®TEST THAT THE CLOCK DOESN’T INTR, WHEN INTR, ENABLE CLEAR
1100 EERRRRRERNNNRTRORNNNNNRRRRRRRNNRRNNRNNNRNNNRRRENNRNNNN ;

78761 COPE

Mov 020,0TINES 7900 20 ITERATIONS
] CLR PFLAG JCLEAR POWER FAIL FLAG,
MOV 038,0KVECT pSET FOR ILLEGAL INTERRUPT,
p/=PRe
MOV 00,=(6) »/PUT NEW STATUS ON STACK
MoV 1648,°(6) 9/PUT RETURN ADDR, ON STACK,
RTI $/700 AN RTI CPU WILL RETURN TO NEXT

) /ADDR, WITH NEW STATUS, 1IF STATUS
g/80 THEN INTERRUPTS ALLOWED,

Y
CLR R2
281 INGD  R2 ) STALL
113 2¢
787 PPLAG JNO INTERRUPT = DID POWER FAIL
(113 18 1788 = REDO TEST,
R .
30 ADD (TH 1] JUPOATE STACK POINTER,

ERROR § JCLOCK INTERRUPTED WMEN
p81%¢ (INTR ERBL) CLEAR,
(1]} nov KVECT,0KVECT JRESTORE VECTOR
ADD 02,0KVECT

NCLK: MOV 06,0T8TNN JENTRY POINT IF CLOCK NOT TESTED,

11000000000000000000000000000000000000000000000000000000000020000
1oTEST 7 OVERIFY NEMORY LOCATIONS WRITTEN IN TEST)

pe
gOIN THIS NACRO WE ARE GOING TO VERIFY THE CONTENTS OF
JONENORY AGAIN, WE ARE GOING TO DEVOTE MOMT OF OUR TINE
go0F THE TOTAL TEST TINE HERE ROPING WE CAN CATCH A POWER
pOFAIL WHILE WE’RE READING MEMORY,
pe
110000000000 00000000000000000000000000000000000000000000000000000
T827: sCoPE
nov 9002000,0TINES (9DO 002000 ITERATIONS

cLRr PFLAG

CLR Y JZERO PATTERN I8 EVEN PASS,
BITS  90170,0PASS JEVEN PASS?

T 16 JYE8 * CONTINUE

{




e

e

MAINDEC=11=DVKPA=A
DVKPA,P1Y

772
773
774
778
776
Lk h
770
779
700
701
TB2
783
704
708
706
il
700
709
790
791
792
793
794
798
796
797
790
79
800
s01
002
00)
sod
808
806
007
600
009
810
i
012
1)
014
1S
B16
17
(1)
(FY
020
821
822
832)
024
028

003064
003070

003072
003074
003076
0034102
003110
003116

003122

003124

003136
0031326
003132
003136
003142
003146
003184
0031856
003160
003162
003164
003166

003170
003174

003212
003212
003216
003220
003224

003246
003246
0032952

3

0137014
013702

020237
001418

022201
001773
010237
16277
017737
010137

104001

000004

0082337
008037
008037
008237
042737
008327
0000014
003068
012737
0000014
003186

104401
000406

013746
104402
104401

013746
104402

NACY11 27(66))
SVERIFY MNEMORY LOCATIONS WRITTEN IN TESTY

17777
001346

001344

001362
000002
176246
001124

001366
001102
001160
001202
100000

003176

2°MAY=77 18103 PAGE 16

MOV teoq,R1 JNO = PATTERN ALL ONES,
189 nov LOLIN,R2 JPICKeUP LOW ADDRESS
28 CHP R2,HILIN JAREC WE AT HIGH ADDRESS?
sEQ 18710 T
cup (2)¢,R1 JPATTERN OK?
BEQ 2 JYES = LOOP,
nOY R2, RADDR §NO e RECORD ADDR,
sus 02, RADDR g*2 & READ ADDR,
MOV ORADDR, $BDDAT  jGET CONTENTS
MOV R1,0GDDAT §GOOD DATA,
ERROR 1 JPROBLEM WITH MEMORY, DATA

JREAD NOT DATA DEPOSITED,

JIREO0E0RNEEREN00RRNR0000000000000000000000000000000000000000
)*TEST 10 ®END OF TESTS

) 1000000000000 000000000000000000000000000000000000000000000000000
787101 SCOPE

«SOTTL END OF PASS ROUTINE

) 0000000000000 00000000000000000000000000000000000000000000000
J@INCREMENT TNE PASS WUMBER (0PASS)

p*IF THERES A NONITOR GO TO 1T

p*IF THERE ISN°T JUMP TO LOOP

SEOPy
InC BLKCK
CLR STSTAN 79SERO THE TEST NUNBER ,
CLR STINES $9EERO THE WNUMBER OF ITERATIONS
INC PASS s INCRENENT THE PASS NUNMBER
[ ) {4 #100000,8PASS $9DON®T ALLOW A NEG, WNUMBER
oEC (PC)e jL00P?
SEOPCT: ,WORD |
8GT SDOAGNH 1IYES
KoV (PCIe,0(PC)e s 9RESTORE COUNTER
SENDCT: ,WORD
SEOPCT
1 3441 111 19TYPE ABCIZ STRING
B big $IGET OVER THE ABCIZ
106588 LASCIZ <20020END PASS ¢
Edu
nov SPASS,=(8P) §98AVE SPASS FOR TYPEOUT
TYPOC 99G0 TYPE==0CTAL ASCII(ALL DIGITS)
TYPE 878 71TYPE ABCIE STRING
Br [ 13 79GET OVER THE ASCIZ

196780 LASCIZ 0 POWER FAILS ¢

NOV PCOUNT,=(8P) J98AVE PCOUNT FOR TYPEOUT
TYPOC 1760 TYPE==O0CTAL ASCII(ALL DIGITS)




836
027
820
029
030
(2]
02
(22
(31
018
(2 1]
(3 )
(1)
")
040
841
842
(1}
ERR)
048
(11}
(13
B4l
849
080
081
(1}]
(12
(11
0ss
€36
(1))
§59
(1]
860
(1}
(LT
LES ]
064
(11}
666
(11
(11
(11
170
271
2
73
BT 4
s
76
"
70
"

i

003354
003260

003314
003314
003314
003320
003322
003324
003326
003330
003332
003334
003334
003336
003340

003344
003380
003382
003384

003370
003376
003400
003404
003410
003410
003414
003416
003420
003422
003424
003426
003430
003434
003440
003444
003480
003484

MAINDECe=11*DVKPA=A
DVKPA, P11

008737
001418

1044014
000412

013700
001408
000008
004730
000240
000240
000240

000137
002002

1A
003344

008737
001402
000000
000773

008237

008737
001410

037777
001404
008037
008237

008077
010046
010146
010346
010346
010446
010846
013746
013746
013746
010637
012700
013737

NACY11 27(663)
END OF PASS ROUTINE

001372

003270

m

001364

178782

178722

001124
001126
001362
003804
000024
003124 001134 209

178782

2°NAY=7?

SRTNADS
SENULL:

1510) PAGE 17

787
BEQ

TYPE
BR
ASCIZ

nov
8LC
RESET
J8R
NOP
nop
noe

PLIJ

+¥ORD
HYTE
+EVEN

NOCLK
14

JWAS CLOCK TESTED?

JYES BKIP TYPEOUT,

yNO INDICATE CLOCK NOT TESTED,
J9ITYPE ASCIZ BTRING
$9GET OVER THE ASCIZ

¢ CLOCK NOT TESTEDY

042,00
SDOAGN

(PC)e
LOOP
ei,*1,0

$9GET MONITOR ADDRESS
s JBRANCH IF NO MONITOR
$ICLEAR THE WORLD

$)GO 70 NONITOR

9SAVE ROONM

31 TOR

9ACTLS

1 )RETURN
pINULL CHARACTER SIRING

&
:01!!. ROUTINE HANDLES POWER DOWNS

§33888853248

OLKS
RO,=(6)
Ri,=(6)
R3,=(6)
Rige(6)
Rép=(6)
RE,=(4)
$GDDAT,=(6)
SBDOAT,=(6)
RADDR,=(6)
RE, 858
020,,R0

SGDDAT, SGDDAY

JNAVE WE MAD ENOUGN TINE 70

sOOWN BRROR ON PREVIOUS POWER FAIL?
TES  CRAROR POWER DOWN ROUTINE
§DID NOT MAVE TINE TO CONPLETE

) SEQUENCE BEFORE CPU STOPPED,

JSET POWER DOWN *NOT ENOUGH TINE® FLAG

'nmm 4

JNOeNAD WRITTEN WEW PATTERNeBUT NOT
JHAD TING ENOUGN TING 0 CLR BLKCK

y8T0P Clﬁtl.
JBAVE GENERAL REGISTERS

JNOW WE WILL SINULATE DOING
160, INSTRUCTIONS, THE POWER DOWN




U
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NAINDEC=11eDVKPA=A
DVKPA, P11}

00
LI
02
LER]
LEL}
(1]
(1dd
"
(1]
ke
90
(1]
8532
§e3
L1}
(31
896
(12
"
(11
900
901
%02
903
%04
909
906
207
908
909
910
911
913
913
914
918
916
917
918
919
920
921
922
92)
224
928
926
927
920
929
930
931
932
3)

003462
003464

003466
003474

003506
0038512
003516
003820

003832
003840
003842

003sé2
001366
003874
003876
003604
003610
003612
003616
003622
003626
003630
003634
003640

008300
001373

012737
008037

000000
000776

013706
008737
001318
012737

008237

023727
001008
01277

000000
0c0787

01279

008037
132707
001403
01277
008737
001407
008137
013708
013704
000411
013704
013708
008737

MACYL1 27(66))
END OF PASS ROUTINE

004026
001354

001384
003386

003344

001124
000001

1777
0043686

001124
001344
001346

001346
001344
001360

-

2°NAY=77

nov
CLR

HALT
BR

OPUP,PWNRVEC
BAD

) SEQUENCE SHOULD ALLOw US AT LEAST

72 NILLISECONDS OF TINE TO DO A POWER
sPAIL ROUTINEG,HOWEVER,ONE NUST

$BE WATCHFUL THE TNE SYSTEM DOESN°T

D0 NEMORY REFRESH CYCLES ON OTEER
JMENORIES DURING THIS TINE,THUS STEALING
JTINE FRON THE POWER DOWN ROUTINE,
pPOINT TO POWER UP ROUTINE,

P INDICATE VE NAD ENOUGH TINE

INALT AT END OF POWER DOWN ROUTINE,

JONE NUST DO THIS OR THERE I8 A CHANCE
PTNAT THE INSTRUCTION OR MEMORY LOCATION
'llfllllClD 0% THAT INSTRUCTION

JMAY BE DESTROYED WHEN POWER GOES AWAYX,

JBAVE STACK

e
J*THIS ROUTINE NANDLES POWER UPS,

pe

nov
787
aNg
MoV

Ine

cwp
BNE
nov

HALT
BR

Nov
oBOTTL

CLR
BITH
BEQ
Moy
Tar
Bra
cou

Mov
BR

Mov
NOY
707

SRg,R6

BAD

PDBAD
SPUPBD,PHRVEC

PFLAG
PFLAG, 0%

PD)

PD2, PHRVEC
PU2

oPDOVN, PURVEC

JRESTORE STACK

JPONER DOWN OK?

N0 « GO THERE

JSET UP FOR BAD POWER DOWN
JOEFORE WE CAN POWER UP,

§ INDICATE POWER FAIL,

JHAVE WE DONE TO MANY POWER

pUPS WITHOUT DOING COMPLETE ONES?

.l’l? NERE FROM NOW ON ON POWER SEQUENCES
JFORCE OPERATOR TO RESTART PROGRAN,

p)T00 MANY POWER FAILS OCCURRED .l'ﬂll
sONE COULD BE CONPLETED § o NAX,

§8ET UP FOR PONER DOWN,

NENORY TEST ON POWER UP,

$GDDAY
01,0PA88
is
0=1,0GDDAT
BLKCK

2
8GDDA?T
NILIN,RS
LOLIN,R¢
CKy
LOLIN,RG
NILIN,RS
[ 1{1]]

sPATTERN EERO ON EVEN PASS
JEVEN PASS

JYES « CONTINUE

JN0 « LOOK POR ALL ONES,

JUERE WE STARTING TO0 WRITE MEN?
N0 « CONTINUE

sYES = USE OPPOSITE PATTERN,
sPICK UP RIGH ADDR,

gPICK UP LO ADDR

JPICK UP LOW ADDR,
sPICK UP NIGH ADDR,
JWERE WE CHANGING PATTEAN?



e '
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MAINDECe§ 1 «DVKPACA
DVKPA, P11

234
938
936
37
121
1 21
240
%41
942
a3
244
948
946
"%
g48
%
950
981
982
11}
%4
58
56
87
50
%9
%0
$61
92
963
964
968
66
%7
90
%9
70
"1
3
73
L34
78
76
"
978
79
900
01
fud
")
bue
908
sad
207

003644
003646
003682
003684

003686
003¢62
003664
003472
003676

003704
003706
003710

003714
003720

003722
003730

003734
003742
003744

003746
003746
003782
003786
003762
003764
002766
003770
003772
003774
003776
004000
004002
004002

004004
004006
004012

0040324
004024

001402
013708
020408
001418

022437
001773
01647
010437
16277

104002
000763
008237

008737
001412

017737
008037

032737
0014014
104003

012637
0132637
013637
012608
012606
01260)
012608
012601
013600
0014014
108300

008700
001007
104401
000404
000002

MACY11 27(663)

TEST ON POWER 0P,

001370

177776
001362
000002

178410
001134

004014

2°NAY=77 185103 PAGE 1Y

CKENDs

BEG
Mov

cHp
RS

cup
BEQ
MoV
Moy
aus

§38335848

CK}
LMWR, RS
R4, NS
CKEND

(4)¢,0GDDAT
CK3
*32(4),0BDDAT
R4, RADDR

93, RADDR

i

CKy

PCOUNT

JNQ = OK

JYES = R) WILL WAVE LAST ADDR,
jDONE CHECK?

) YES END

§MEMORY OK

JYES « CHECK NEXT ADDR,
pNO o GET FAILING PATTERN
JGET ADDR

JREAD » 2

JREAD PATTERN ERROR MEMORY
JCONTAINED OTHER THAN WRITTEN,

JUPDATE POWER FAIL COUNT,

CLOCF CHECK AFTER POWER UP

ADCK
PUEND

OLKS, 0BDDAT
$GDDAT

(6)*,RADDR
(6)¢,80DDAT
(6)+,0GDDAY
(6)e, 8
(6)eo, 4
(6)e,R)
(6)o,02
(8o, R4
(6)e, R0

a

oASCIE <20020PF=0K¢

JHAS CLOCK BEEN TESTED?
%0 « LETS ROT TEST IT HERE)

JREAD COR
JEXPECT SERO ALTHOUGH BITY
JHAY 88 882, WE WON’T LOOK
JAT 1T

138 s1fe seT?

§¥0 = 600D

J8IT6 OF CLOCK CSR SET AFTER
JPONER UP = INIT PAILED 70
JCLEAR 32,

#IF ROSO THEN NO MESSAGE BEING TYPED,

.... e -

#IP NESSAGE DEING TYPED,BACK 0P POR LAST CHARACTOR,

pUILL TYPE OUT *PPeOk*®,

)ITIPE ASCIE OTRING
PIGET OVER THE ASCIS

(

36
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MAINDECe=11=DVKPA=A
DVKPA,P11

14l

9

990

291

2

)

4

s

9946

7

0

"9
1000
1001
1002
1003
1004
1008
1006
1007
1008
1009
1010
1011
1012
101)
1014
1018
1016
1017
1010
1019
1030
1031
1022
1023
1024
1039
1026
1027
1020
1029
1039
1031
1032
1033
1034
1038
1036
1037
1030
1039
1040
1041

004032
004032
004034
004040
004042
004080
004086
004060
004004
004070
004074
004102
004110
004116
004120
004134
004130
004130
0044136
004140
004146
004182
00418)
004184
004186
004162
004164
004166
004170
004176
004200
004204
004210
004212
004216
004216

000776

104407
108237
001778
0137177
032771
001602
1044014
008237
011617
162737
117797
032777
001004
004737
104401

123737
001007
113737
004737

000

000
000777
008777
100002
000000
104407
032777
001402
013716
008737
001402
013716

NACYI1 27(66))
CLOCK CHECK AFTER POVER UP

2°NAY=77 15103 PAGE 20

BR PUPBD JWE COULD SUCCESSFULLY START
JA POWER UP
J88TTL ERROR MANDLER ROUTINE
¥ '.“.m“”..m.................0........0.................."
JOTNIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE CRROR COUNT,
p*SAVE THE CRROR ITEM NUNBER AND THE ADDRESS OF THE ERROR CALL
PSAND GO TO SERRTYP ON ERROR
JOTHE SWITCH OPTIONS PROVIDED BY TNIS ROUTING ARES
pesv1Sey NALT ON ERROR
pe8NY Jey INNIBIT CRROR TYPEOUTS
LY LY LT BELL ON ERROR
T LOOP ON ERROR
) *CALL
e ERROR ¥ ) 9ERRORSENT AND NeERROR ITEM NUMBER
SCRROR}
CRSWR 21TEST FOR CHANGE IN SOPT=8WR
001103 vl 1] INCe SERFLG 998ET TRE ERROR FPLAG
BEQ 7 29DON’T LET TNE FPLAG GO TO ZERD
001102 178072 NOV STSTNN, ODISPLAY 5)DISPLAY TEST WUMBER AND ERROR FLAG
0032000 178062 344 001230,08uR P 90ELL ON ERROR? E
BEQ 10 JIN0 = SKIP
001164 7re +0BELL sIRING BELL
001112 10 InC SERTTL p9COURT THE NUNBER OF ERRORS
001116 nov C8P) ,0ERRPC 29GET ADDRESS OF ERROR INSTRUCTION
000008 001116 [ 11] ] 03,0ERRPC '
1750580 001114 nove OSBRRPC,OITEND H)STRIP AND SAVE THE ERROR ITEN cope
020000 1785022 [ } 41 FRET B, @80 JI8KIP TYPEOUT IF SE?
BHE 200 §o8K3P TYPROUTS .
004220 JOR PCL,ERRTYP 7960 TO USER ERROR ROVTINE
001171 aee TYrE s OCRLP BE.
i
000001 001214 (1] ] OAPIENY,8ENY ) VRUNNING IN APT NODE
BNE is p9N0,8KIP APT ERROR REPORT
001114 004182 nove SITEMND, 218 §98ET ITEN NUNBER AS ERROR NUNMBER
006364 JOR PC,OATYS ) )REPORT FATAL ERROR 70 APT
2169 JMYITE 0O
BYTE O ,
2200 R 220 19APT ERROR LOOP
174786 201 787 T J9HALT OF BRROR
PL b ) p98K3P IF CONTINUE
NALT J)HALT OF ERROR}
CKBWR 19127887 FOR CRANGE IN SOPT-SWR
001000 174742 0 [ } 44 00IT09,080R poLOOP ON EBRROR SWITCH SET?
BEQ & pIBR IF MO
001130 nov SLPERR, (8P) 117UDGE RN FOR LOOPING
001462 481 b { } 4 0ESCAPE $ 1CHECK AN ESCAPE ADDRESS
(11 0 790R 17 NONE :
001162 - nov 0EBCAPE, (8P) 29PUDGE RETURN ADDRESS FOR ESCAPE
'
RT: 7 )RETURN
JS0TTL ERROR NESSAGE TYPEOUT ROUTINE

850 0037




¢
NAINDECe11epVKPA=A NACY11 27(663) 2°MAYe?? 18303 PAGE 21
® DVKPA, P11 ERRCR MESSAGE TYPEOUT ROUTINE _Ilﬂ 0030
1042
‘ Ml ’ i PRORDERDVBEDBLIERNEBLEIBOREREGDIPTLEBIERPIOPINLIDEHIERDINIBRLOBRNED
€ 1044 JOTNIS ROUTINE USES THE "ITEM CONTROL BYTE® (SITENB) TO DETERMINE WHICH
1048 JSERROR I8 TO BE REPORTED, IT THEN OBTAINS, PRON THE °ERROR TABLE® (SERRTS),
® m: ®AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR, XN
104
1048 004220 SERRTYPS
® 1049 004220 104401 003171 TYPE L OCALP $9"CARRIAGE RETURN® ¢ *LINE FEED®
1050 004224 010046 MOV RO, =(8P) 198AVE RO
1081 004226 008000 CLR RO 19PICKUP THE ITEM INDEX
® 1082 004230 1853700 001314 BISS  OSITEND, RO
1083 004234 001004 I 1 $9IF ITEN NUMBER 38 ZERO, JUST
1084 79TIPE THE PC OF THE ERROR
1088 004336 013746 001116 MoV SERRPC, = (8P) 15 SAVE SERRPC POR TYPEOUT
L 3 1086 19ERROR ADDRESS
1087 004242 104402 TYPOC 1700 TYPE=«OCTAL ASCII(ALL DIGITS)
® 1088 004244 000436 Bu ay 79GET OUT '
1089 004246 008300 100 pEC RO 19ADJUST THE INDEX S0 THAT IT WILL
1060 004380 006300 ASL RO " WORK FOR THE ESRROR TABLE
® 1061 006282 006300 ASL RO
1062 004384 006300 ASL RO
1063 004286 062700 001286 ADD 0SERRTS, NO p9TORN TABLE POINTER
1064 004263 012037 004272 nov (RO, 28 $9PICRUP *ERROR MESSAGE® POINTER
¢ 1065 004266 005404 2 3 798KIP TYPEOUT IF NO POINTER
1066 004270 104404 TIPS 79TYPE THE "BRROR NESSAGE®
1067 004272 000000 28 JMORD 0O 77"SRROR RESSAGE® POINTER GOES MERE
« 1060 004274 104401 001171 TYIPE  LOCALP 11°CARRIAGE RETURN® ¢ SLINE PEEO®
1069 004300 013037 004310 11 nov ‘lﬂn“ 99PSCRUP *DATA READER® POINTER
1070 004304 001404 sEo " 298K3IP TYPEOUT IF ¢ ;
¢ 1071 004306 104404 YL $3TIPE THE *DATA MEADER®
1072 004310 000000 48 JNORD O 99°DATA NEADER® POINTER GOES NERE
1073 004312 104401 001171 TIPE  LOCALP 99°CARRIAGE RETURN® ¢ SLINE FEED®
% 1074 004316 013000 (1Y) nov (RO) 4RO 19PICKUP "DATA TASLE® POINTER
1078 0043320 001004 BNE e 79G0 TYPE THE DATA
1076 004322 012600 1Y) nov (OP)e,RO 1 9RESTORE RO
a 1077 004324 104408 001171 TIPE L OCALP 99°CARRIAGE RETURN® § "LINE FEED®
1070 004330 000267 RTS [ 1 )RETURN
1079 004332 7
& 1000 004332 013046 nov (RO e =(BP) 298AVE O(RO)e FOR TYPEOUT
1001 004334 104402 TYPOC 1160 »eOCTAL ASCII{ALL D3GI78)
1002 004336 008710 78T (Ro) 7938 THERE ANOTHER NUMBZA?
@ 1000 004340 001770 pEQ T} J90R IF MO
1004 004342 104401 0043850 i 79TIPE TWO(2) SPACES
1008 004346 ‘000771 BR 18 7 1L,00P
- 1006 004380 020040 000 (1] ASCIE 7 / 19290(3) SPACES
1007 004394 Evew
1008 ,80TTL SCOPE NANDLER ROUTINE
@ 1009
1090 |’WWWM
1091 JOTHIS ROUTINE CONTROLS THE LOOPING OF SUSTESTS, IT WILL INCRENENT
& 1092 JeAND LOAD THE TEST lmn:oumn INTO THE DISPLAY REG,(DISPLATC710)
1093 JOAND LOAD THE ERROR PLAG (SERPLG) INTO DISPLAYC18300%
1004 gOTHE SWITCH OPTIONS PROVIDED BY TNIS ROUTINE ARE:
[« 1098 pe8vieny LOOP ON TEST
L]




1096
1097
1098
1099
1100
1101
1102
1103
1104
1108
1106
1107
1100
1109
1110
1111
1112
111}
1114
1118
1116
1117
1110
1119
1120
1121
1122
1123
1124
1129
1126
1127
1120
1129
1130
1131
1133
1133
1134
1138
1136
113
1130
1139
1140
1141
1142
1142
1144
1148
1146
1147
1140
1149

® © ¢ © © ¢ 0 6 6 ® 6 06 6 6 6 6 6 6 &6 5 o *©

004384
004354
004386
004360
004366

004370

004372
004376
004404
004410
008414
004416
004420
004424
004426
004426
004434
004436
004444
004446
004482
004484
004462
004464
004472
004474
0045032
004804
004810
004814
004816
0048324
004536
004532
004534
004840
004546
004880
004586
004564
004570
004876
004402
004¢06
004613
004620

MAINDEC=11=DVKPAeA
DVKPA,P1}

104407
104407
032777
001114

013746
013737
008737
012637
000463
022636
012637
000423

032777
008404
127797
001468
108737
003421
133797
101019
033777
001404
013737
000648
108037
008037
00caid
032777
001011
008737
005406
008237
033737
0020634
013737
013737
10827
113737
011637
011637
008037
113797
013777

NACY11 27(663)
SCOPE HANDLER ROUTINE

000004
004416
177060
000004

cood00
1744%
00110)
001118
001000
001130

001104
oLl

000001
004534
001162
608103
6oii08
001110
001162
000001
oo1102

!

174882

174804
001102

001103
174446
001106

174414

001118
174314

LOOP ON TEST IN SWR<Y:10>
7 98COPER}]OT

P1TEST FOR CHANGE IN SOFT=8WN

9LOOP ON PRESENT TEST?
1IYES IF BNidey

OF CODE FOR THNE XOR TESTERNIOOO

9917 RUNNING ON THE "XOR® TESTER CHANGE
’l'ﬂl. INSTRUCTION TO A "NOP* (nOPs24D)
198AVE THE CORTENTS OF THE ERROR VECTOR
790ET FOR TINEOUT
s9TINE OUT ON XOR?

) IRESTORE THE ERROR VECTOR

7760 20 THE NEXT TEST
O!CLlll TRE STACK AFTER A TINE OUT
JIRESTORE THE ERROR VECTOR

19LOOP ON THE PRESENT TEST

79LOOP ON SPEC, TEST?
s8R IF NO
l!Di THE RIGHT TEST?
s9BR 3P YE8
§9RAS AN ERROR OCCURRED?
s90R IF NO

SWRCY10>

JINAX, ERRORS FOR THIS TEST OCCURRED?
J9R EP WO
$9LOOP ON ERROR?

$I0R IF WO

10882 LOOP ADDRESS 70 LAST SCOPE

98ER0 THE ERROR PLAG

#9CLEAR TRE NONSER OF ITERATIONS TO MAKE

J9BSCAPE 70 THE NEXT TEST

1) NNIBTT TTERATIONS?

1908 3P 388

1937 FIRST PASS OF PROGRAN

" SANINIT ITERATIONS

79 INCRENEN? JYERATION COUNT

99CHECK NG NUNBER OF ITERATIONS NADE
790R IF NORE ITERATION REQUIRED

JIREINITIALISE THE ITERATION counzeR

$988% NUNSECR OF ITERATIONS 70 DO

§ICOUNT TEST NUMDERS

70882 TEST SUNBER IN APT MAILSOX

198AVE SCOPE LOOP ADDRESS

§BAVE ERROR LOOP ADDASSS

JCLEAR TRE BSCAPE PRON ERROR ADDAESS
1ONLY ALLOW ONE(1) ERROR ON WEXT TE87

2°NAY=77 183103 PAGE 22
pegNiley INNIBIT ITERATIONS
Po8N09ey LOOP ON ERROR
pesNQO0ny
poCALL
pe scort
e8COPES
‘CRSWR
CKBWR
109 [ } 44 eB1714,08uWR
BNE SOVER
§000008TARY
SXTSTR: BR (31
nov OOIERRVEC,=(8P)
nov 058,00ERRVEC
787 003177060
nov (ll)0¢OOlIIVUc
Ba OBVYLAD
(1]} cnp (BP)eo(BP)e
nov (BP) e, 0O0ERRVEC
i3] 7
601)00000END OF
[ 34 4 001%700,08WR
[1{] it
(4] ] ] OBUR,0TETNN
[14-] o0VER
F1 ]} TETH OERPLG
BEQ 20
cupd CERNAX, SERFLG
L 1} b 1]
L 34 0803%09,08%R
(1] (1]
kL] [ 1+] ] SLPERR,SLPADR
L SOVER
(1]} CLRD OERFLG
CLR STINES
] ] 2
b1 ] [ 344 08IT11,08WR
L 11
b { )4 $PARS
[1{] ] )
4 [ [} {4}
cup STINES,03CNT
| 1-1 SOVER
i nov #1,01CNT
nov SNXCNT,0TINES
SSVLAD: INCH TTNN
HOVe STOTHN,ITESTN
novy C(8P),SLPADR
nov (8P) ,OLPERR
CLR SEsCAPE
HOove 01,8ERNAX
SOVER: NOV

lfl?ll,..!l’&l' oilll'&l! B80T N




NAINDEC=11=DVKPA=A
DVKPA, P11

1190
1151
1182
119}
1154
1188
1156
1197
1159
1199
1160
1161
1162
116)
1164
1168
1166
1167
1160
1169
1170
1171
1172
1173
1174
1178
1176
1177
1179
1179
1100
1101
1102
110}
1104
1108
1106
1107
1100
1109
1190

004636
004632
004634

004436
004644
004646
004682
00468 ¢
004460
004664
004670
004472
004700

004702
004706
004712
004716
004720
004724
004726
004730
004734

004736
004742

004746
004992
004784
004760
004764

004766
004772
004774
0085000
008002
00%010
008014
008020

MACYIL 27(66))

SCOPE NANDLER ROUTINE

013716
000002
000020

022737
001074
108777
100071
117746
042716
022726
001062
12727
001486

104404
1044014
013746
104402
104401
028046
008046
108777
100378

117746
042716

021627
001008
104401
062706
000787

021627
001022
008766
00140)
016477
062706
104401
123727

009176 001140
174272
174266
177600
000007

001134 000001

008363
008370
000176

174210

174204
177600

000002
000006
001174
001138 000001

174130

2=MAY=77 135100 PAGE 2)
mov SLPADR, (8P) 99FUDGE RETURN ADDRESS
RTI 1IFIXES P8
SMICNT) 20 JIMAX, NUMBER OF ITERATIONS

+OBTTL YTY INPUT ROUTINE

1 0000000000000 0000000000000000000000000000000000000000000000000
JENABL L8

1 1000000000000000000000000000000000000000000000000000000000000000
1*S0FIWARE SWITCH REGISTER CHANGE ROUTINE,

J*ROUTINE If ENTERED FROM THE TRAP MANDLER, AND WILL

P*SERVICE THNE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL
P*WHER OPERATING IN TTY FLAG NODE,

SCKSWRy CHP 0 SUREG, SWR 7938 THE SOFT=8SWR SELECTED?
| 189 g9BRANCH IF NO
7879 (T3] 19CHRAR THERE?
rL 188 $91IF MO, DON’T WAIT AROUND
NOVE  0STKD,=(8P) J98AVE THE CHAR
[ } {4 l'Cl71.QIP) 198TREP=0OFF THE ASCII
cup 017,(80)¢ 7938 IT A CONTROL G?
BKE 189 $I¥0, RETURN 20 USER
(1] ] SAUTOD, 01 $9ARE WE RUNNING IN AUTO-MODE?
(1] 180 1 9BRANCR IF YES
k3 {4 ' SCNTLG s 9BCHO THE CONTROL=G (*G)
SGTIBNR; TYPE o BUBUR $3TIPE CURRENT CONTENTS
nov SYREG,=(8P) 198AVE SWAREG POR TYPEOUT
TYPOC 7960 TYPE=«OCTAL ASCII(ALL DIGITS)
12449 ¢ ONNEW s 9PRONPT FOR NEW BSWR
1901 CLR “(8P) 9 9CLEAR COUNTER
CLR o(8P) §ITNE NEW SWR
762 7070 (T141] §3CRAR THERE?
PL Te 7937 ROT TRY AGAXIN
MOV POTKD,=(8P) 19PICK UP CHAR
| }{4 1°C177,(8P) sIRAKE 1T 7817 ASCII
ER N cnp (oP),028 9918 1T A CONTROL=U?
. BYE 109 s 9BRANCK IF NOT
YL s SCNTLY 79788, ECHO CONTROL=U (*V)
a0 ADD e, 09 99 JGNORE PREVIOUS INPUT
k] 199 7ILET?S TRY 1T AGAIN
1089 cnp (8P),048 1938 1T A <CRO?
BNE it 2 9BRANCH IF NO
b { } (o) pITE8, 1817 THE FIRST CHAR?
BLQ 110 J9BRANCH 1IF YES
Nov 2(aP), 08N 33 8AVE NEN BWR
1189 ADD ",”» 1ICLEAR UP BTACK
1400 241 o SCRLF §9ECHO <CR> ARD <LF>
cure SINTAG, 01 ) 9RE<ENABLE TTY KBD INTERRUPTS?

SLQ 0040




1204
1208
1206
1207
120¢
1209
1210
1211
1212
1213
1214
1219
1216
1217
1219
1219
1220
1221
1222
1223
1224
1228
1226
1227
1220
1229
1230
1231
1232
123
1234
1233
1236
1237
1230
1239
1240
1241
1242
124)
1244
1248
1246
1247
1240
1249
1280
1281
1282
129)
1284
1288
1296
1287

:

008036
008030
008036
008040
005044
008080
005082
o0sosé
008060
005064
008070
008072
008074
008076
008100
008104
008110
008112
008116

008120
008122
008130
005134
008136
008144
0081952
008160
008163
0085166
008170
008174
008200
008204
008206
008210
008216
008220
005226
005230
009236

NAINDECe{ i =DVKPA=A
DVKPA,P11Y

00100}
012777
000003
004737
031627
0023420
021627
003018
042726
008766
00140)
006316
006316
008316
008266
056616
000707
104401
000720

011646
016466
108777
100378
117766
042766
026627
00101)
108777
100378
117746
043716
022627
001366
000780
026627
002407
026627
003003
042766
000002

NACY11 27(66))
TTY INPUT ROUTINE

006276
000060

000067

000002
17777

oo1170

oooood
174010

174004
177600
Qouo04
173786
173782
177600
000021
000004
oooces

174108

000004
000004
00002)

000140
000178
000004

2°MAY=7?

150
1682

170

1000
+OBABL

BNE
nov
RTI
JOR
cnp
BLT
Cmp
BGT
BIC
787
BTG
ASL
ASL
ASL
INC
818
B
TIPE
BR
Le®

i8s
0100,00TKS

PC,0TYPEC
(BP),050
109

(BP) 087
10
060,(8P)e
aer)

17

(sp)

(o)

(8p)
)
=3(8P),(8P)
7

J)BDRANCH IF NOT
J)RE-ENABLE TTY KBD INTERRUPTS
) )RETURN

1 9ECHO CHAR

1ICRAR ¢ 07

) )DRANCH IF YES

1ICHAR > 7Y

JIBRARSH IF YES
1I0TRIP=OFF ABCII

1918 THIS THE FPIRST CHAR
j9DRANCH IF TES

1IN0, SHIFT PRESENT

9 CHAR OVER T0 MAKE
79 ROOR FOR NEW ONE,

3 )KEEP COUNT OF CHAR
J98RT IN NEW CHAR

J9GET THE NEXT ONE
11TIPE TCCRICLP>
198INULATE CONTROL=V

11000500000000000000000000000000000000000000000000000000000000000
J*THIS ROUTINE WILL INPUT A SINGLE CHRARACTER FRON THE TTY

s *CALLY

RDCHR

RETURN NERE

noy (BP)o=(BP)
KoYV 4(oP),2(80)
27 (1} 1]

L 1

nove 08TKD,4(8P)
[ } (4 1°C<177%,4(8P)
(] ] ter), 023
Bis In

b{ 34 ] 08TKS

PL 3t

nove 00TKD,=(8P)
[ } {4 1°C177.(8P)
cnp (BP)e,021
RHE a

B 1

cnp 4(or),0140
LT LY

cHp 4(er), 0178
[ 14 it

[ } {4 140, 4(8P)
RT:

$9INPUT A SINGLE CHARACTER FRON THE TTY
9CHARACTER 18 ON THE STACK
JIVITH PARITY BIT STRIPPED OFF

poPUSH DOWN THE PC
998AVE TNE PO

JIWALT FPOR

19A CRARACTER

J9READ THE T2Y

99GET RID OF JUNK IF ANY
9938 IT A CONTROL=8?
p9BRANCH IF NO

p9WALT FPOR A Gllllc!ll
$7LO0P UNTIL 178 THERE
11GET CHARACTER

JIRAKE 1T 7=B17 ASCII
9938 IT A CONTROL=Q?
933P NOT DISCARD 1P
$1YES, RESUNE

7938 1T UPPER CASER?

9 IBRANCH IF YES

7938 IT A SPECIAL CHARY
J9BRANCH IP Y88

|.llll IT°UPPER CASE
79G0 BACK T0 USER

JEPEBNEEERIRRIEPRBRBODEOIIORENINEESIRDDIINIBRIEDERNBOIBOBIOEDD
.Ollll ROUTZINE WILL INPUT A STRING FRON THE TTY
p*CALLs




e asend

MAINDEC=11=DVKPA=A
DVKPA,P1Y

1250
1289
1260
1261
1262
126)
1264
1263
1266
1267
1260
1269
1270
1271
1272
1273
1274
1278
1276
1277
1279
1279
1290
1201
1202
1203
1204
1208
1206
1207
1200
1209
1290
1291
1292
1293
1294
1298
1296
1297
1299
1299
1300
1301
1302
130}
1304
1308
1306
1307
1308
1309
1310
1311

008240
008242
008246
008282
008254
009286
005260
008264
008266
008372
008274
008300
008304
008310
008312
008316
005322
005324
008326
009334
00%342
008344
005348
005346
005386
00836)
008370
005376
008401
008406

010346
012703
02270)
101408
104410
11261)
12271)
001003
104401
000763
111397
104401
122723
001386
10806)
104401
01260)
011646
016666
012766
000002

000

000
ooo0to0
082536

136
008018
020078

040
036440

NACY11 27(663)
TTY INPUT ROUTINE

000177
003170

005344
008344
000018

1777177
001172

008018
006807
08382)

000
047040
000040

2°MAY=77 1859103 PAGE 23

e ROLIN
e RETURN MERE
..
SRDLINg MOV R3,=(8P)
169 MOV $0TTYIN,R)
11 cup _98TTYINGO R)
. - BL08 4"
RDCHR
NOYVD (8P)e,(RI)
1081 cHpD 0177,(R3)
BHE e
1Y TYPE +8QUES
BR 1
30 MOvVe (R3),98
TYPE 98
CHPB 018,(R3)e
BNE 28
CLRB ®i1(R})
TYPE OLF
MOV (8P)e,R3
MOV (8P) ,=(8P)
Nov 4(8P),2(8P)
MOV P0TTYIN,4(BP)
(13
(1T JMITE 0
JMITE O
$TTYING BLKD O,
SCNTLUs ABCIEZ /°U/¢18>¢<1D>
sCNTLGY ASCIE /%G/<19>1 D>

€{9>€12>/8WR » /
/ NEN ® /

p9INPUT A STRING FRON THE TTY
g 9ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
J9TERNINATOR WILL BE A BYTE OF ALL 0°3

J98AVE R)

$9GET ADDRESS

9BUFFER FULLY?

j9BR IF YES

9GO0 READ ONE CHARACTER FROM THE TTY
§9GET CHARACTER

7318 IT A RUBOUT

J98KIP IF NOT

19TYPE A *Y°

$)CLEAR THE BUFFER AND LOOP
J7ECHO THE CHARACTER

19CHECK FOR RETURN

p1LOOP IF NOT RETURN

$ICLEAR RETURN (THE 319)

99TYPE A LINE FEED

JIRESTORE R)

99ADJUST THE STACK AND PUT ADDRESS OF THE
" FIRST ASCII CHARACTER ON IT

s )RETURN

J90TORAGE FOR ASCII CHAR, TO TYPE
99 TERNINATOR

soRESERVE ¢ BYTES FOR TTY INPUT

s 9CONTROL *U*

s 9CONTROL *"G*

oBOTTL DBINARY TO OCTAL (ASCII) AND TYPE

1 1000000000000000000000000000000000000000000000000000000000000000
p*THIS ROUTINE I8 USED TO CHANGE A 16=BIT BDINARY NUMBER TO A 6-DIGIT
p*0CTAL (ASCII) NUMBER AND TYPE 1T,

194 TYPOSe=«ENTER NERE TO SETUP SUPPRESS EZEROS AND NUNBER OF DIGITS TO TYPE

p*CALLS

ye nov
(R TYPOS
ye +DITE
'. .l!l’l
pe

.0

e

NUN,=(8P)

JINUNBER T0 BE TYPED
79CALL POR TYPEOUY
poNey TO 6 FOR NUNBER OF DIGITS TO TYPE
poNeg OR 0O
7718TYPE LEADING ZEROS
IOOOIU'!ICOI LEADING REROS

1#0TYPONeee«ENTER NERE TO TYPE OUT WITN THE SANE PARANETERS AS THE LAST
UOITYFOO OR sTYPOC

p*CALL:

Iad NOoVv
v TYPON
L

NUN, e (8P)

JoNUMBER TO BE TYPED
p9CALL FOR TYPEOUT

SEQ 0042




‘;".......O.............

MAINDECe1 1 *DVKPA=A
DVKPA,P11

1312
1313
1314
1318
1318
117
1319
1319
1320
1321
1322
1323
1324
1328
1326
1327
1320
1329
1330
133
1332
1333
1334
1339
1336
1337
1330
1339
1340
1341
1342
1343
1344
1348
1346
1347
1340
1349
1380
1351
1382
1383
1384
1388
1386
1387
1380
1389
1360
1361
1362
1363
1364
1368

005412
008416
005434
008430
008434
008436
005444
008482
005460
008462
005464
008466
005472
0085474
008500
005504
008510
008814
008516
008820
008522
008824
008826
008830
008832
008334
008840
008842
008546
008580
008882
005884
0083586
008862
008566
008872
008876
008602
005604
008¢06
008610
008612
008614
005616
008620
008626
005630
005632
008633

017646
116637
112637
062716
000406
1127
113797
113797
010346
010446
010846
113704
008404
062704
110427
113704
016608
00800)
006108
000404
006108
006108
006108
010803
006103
1083)7
100016
04270)
001002
008704
00140)
008304
083703
082703
110307
1044014
108337
003347
002402
008204
000744
012608
012604
01260}
016666
013616
0000032

000

000

NACY11 27(66))
BINARY TO OCTAL (ASCII) AND TYPE

§28TYPOCo=«ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

000000
0000014
008637
000002

008637

008636
17777

000060
000040
008632
008632
008634

008638
008637
008634

000004

2°NAY=T77

s *CALLY
ye
pe

eTYPOC)
sTYPON)

(1]
L L]

"

15103 PAGE 26

Mov
TYPOC

Mov
MOVD
L]
ADD
BA
NOVD
NOVE
NOVE
NOv
Koy
nov
nove
WNEG
ADD
move
MOVD
NOV
CLR
ROL
BR
ROL
ROL
ROL
Mov
ROL
DECH
"L
81¢
BNE
787
BEQ
NG
rig
(34
nove
TYPE
DECS
BGT
LT
INC
BR
WOV
xov
mMov
NOV
MOV
RT1
HYTE
HITE

NUM,=(8P)

0(8P),=(8P)

1(8P),00FILL
(8P)e,80M0DE}

2,(8P)
sTYPON
#1,00PILL
96,00M0DE+1
#5,00CNT
R, =(8P)
Ré,=(8P)
RS,=(8P)
SOMODE+i, R4
pé

i, R4

R4, 60M0DE
SOPILL, R4
13¢oP) /18
[} )

1177770, 03
&0

Rd

L1]

Re

°0.R)

” )

R), 00

00

s0CNT

X

[3]

R4

F1
(BP)eyRS
(BP)eoR4
(BP)e, )
2ceP),4(80P)
(BP)e,(BP)

pINUNBER TO BE TYPED
79CALL FOR TYPEOUT

7IPICKUP THE MODE

pILOAD EERO FILL SWITCH
JINUNBER OF DIGITS TO TYPE
77ADJUST RETURN ADDRESS

$98ET THE ZERO FILL SWITCH

JI8ET FOR B1IX(6) DIGITS

J98ET THE ITERATION COUNT

JIBAVE R}

JIBAVE R4

JIBAVE R§

§9GET THE NUMBER OF DIGITS 70 TYPE

JISUBTRACT IT FOR MAX, ALLOWED
s9SAVE 1T FOR USE

§JGET THE ZERO FILL SWITCH
p9PICKUP THE INPUT NUMBER
$9CLEAR TRE QUTPUT WORD
p)JROTATE NED INTO *C*

79G0 DO NBD

JPORN THIS DIGIT

P9GET L8O OF THIS DIGIT
$)TYIPE THIS DIGITY?

7IBR IF BO

J9GET RID OF JUNK

J1TEST FOR O

?1SUPPRESS THIS 0F

soBR IF YES

p9DON’T SUPPRESS ANYMORE 0°S
JINAKE THIS DIGIT ABCII
pINAKE ASCII IF NOT ALREADY
P98AVE FOR TYPING

7960 TYPE THIS DIGIT

p9COUNT BTY }

J9BR IF NORE 70 DO

P9BR IF DONE

$)INGURE LAST DIGIT ISN’T A BLAMNK
$9G0 DO TNE LAST DIGIT
JIRESTORE RS

JIRESTORE R4

JIRESTORE R)

198ET THE STACK FOR llt"ll!ll

) IRETURN
980TORAGE FOR ABCII DIGIT
PITERNINATOR FOR TYPE ROUTINE




la ¥

1366
1387
1368
1369
1370
1371
1372
1373
1374
1378
1376
1377
1379
1379
1380
1381
1302
138}
1304
1308
1306
1307
1300
1309
1390
1391
1392
1393
1394
1398
1396
1397
1390
1399
1400
1401
1402
140)
1404
1408
1406
1407
1408
1409
1410
1411
1412
1413
1414
1418
1416
1417
1438
1419

005634
005638
008636

008640
0085640
008642
008644

005430
008682
005456
008662
008664
005666
008674
00867

00870

008706
008710
008714
008716
008720
008722
008724
008726
008730
008732
008734
008736
008740
008742
008750
008784
008760
008762
008764
008770
038772
008774
008776
006000
006002

MAINDEC=11*DVKPA=A
DVKPA,P11

BINARY

010046
010146
010246
010346
010846
012746
016608
100004
008408
112766
008000
012703
11372)
008002
016001
160108
003402
008202
000774
060108
008702
001002
108716
100407
106316
103003
116663
082702
0832702
11023)
008720
020037
003746
003002
010802

000764,

108726
100003

MACY11 27(663)
TO OCTAL (ASCII) AND TYPE

2°NAY=T77

SOCNT)

JBYTE
$OFILLY ,BYTE
$0MODEs ,WORD

15103 PAGE 27

820 0044

170CTAL DIGIT COUNTER
p9ZERO FILL BWITCH
poNUMBER OF DIGITS TO TYPE

+OBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

JOTNIS ROUTINE I8 USED TO CHANGE A 16-BIT BINARY NUMBER 30 A

S=D1IGIT

g*SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT, DEPENDING ON WHETNER THE
geNUMBER 18 POSITIVE OR NEGATIVE A SPACE OR A NINUS SIGN WILL BE TYPED

g*BEFORE THE FIRST DIGIT OF THE NUMBER, LEADING ZEROS WILL ALWAYS BE

JO*REPLACED WITH BPACES,

peCALLS
i nov

)e TYPDS

sTYPDS:
MOV
nov
MoV
Mov
Moy
HOV
MoV
BeL
NEG
NOVS
163 CLR
NOV
KOVE
an CLR
MoV
L] sus
BLT
e
BR
(1] ADD
787
BNE
7878
2l
L1 ] AsL®
BCC
nove
681 I8
TEy BISB
novse
787
cup
BLY
BGT
nov
SR
w8 7870
BFh

NUN,=(3P)

.0'.‘.”
Ri,=(8P)
R2,=(8P)

Ry, =(8P)
R§,=(8P)
020200,=(8P)
::(l"ol’

RS

0%=,1(8P)

RO
08DBLK,R)

0 +(RI)e
Rr2
SDTBL(RO), R}
Ri,R8

4

1(8P),=1(R))
0.2

" ,n2
R2,C(RI)e
(ROYe
RO,010

poPUT THE BINARY NUMBDER ON THE STACK
9GO TO THE ROUTINE

$IPUSH RO ON STACK

$IPUSH R ON STACK

JIPUSHN R2 ON BTACK

s9PUBK R) ON BTACK

s9PUSH RS ON BTACK

§98ET BLANK SNITCHN AND SIGN
§1GET THE INPUT NUNBER

g9BR IF INPUT I8 POS,

gIMAKE THE BINARY NUNBER POS,
§INAKE THE ASCII WUMBER NEG,
$ISER0O THE CORSTANTS INDEX
p98ETUP TRE OUTPUT POINTER
§98ET TNE FIRST CHARACTER TO A BLANK
$9CLEAR THE BCD NUMBER

§IGET TNE CONBTANT

psFORN THIS BCD DIGIT

J90R IF DONE

99)IRCREASE THE BCD DIGIT l! 1

§9ADD BACK THE CONSTANT

9ICRECK IF BCD DIGITeO

s9FALL THROUGR IF O

798TILL DOING LEADING 0°87

JI0R IF YES

pINBDY?

sI0R XF MO

99 YE8==8ET TNE BS1IGN

JINAKE THE BCD DIGIT ASCII

JIMAKE IT A SPACE IF NOT ALREADY A DIGIT
s9PUT THIS CHARACTER IN THE OUTPUT lu'ltl
9JUST INCRENENTING

p9CHECK THE TABLE INDEX

7960 DO TNE NEXT DIGIT

7960 70 EX1IT

99GET THE LOD

7960 CHANGE TO ASCII

gIWAS THE LSD THE FIRST NONeZERO?

pIBR IF WO




| "u
P

)1 YES==SET THE SIGN FOR TYPING
98ET THE TERMINATOR

poPOP STACK INTO RS

psPOP STACK INTO R)

$9POP BTACK INTO R2

p9POP STACK INTO R}

pIPOP BSTACK INTO RO

JINOW TYPE THE NUMBER
)9ADJUST THE STACK

J9)RETURN TO UBER

11000000800000000000000000000000000000000000000000000000006000000
P*ROUTINE TO TYPE ASCIZ NESSAGE, NESSAGE NUST TERNINATE WITHN A 0 OYTE,
JOTNE ROUTINE WILL INGERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED,

-
MAINDEC=1 {=DVKPA=A MACY11 27C663) 2=MAY=77 15103 PAGE 20
'Y DVKPA, P11 CONVERT DINARY TO DECINAL AND TYPE ROUTINE
1420 006004 116660 177777 17777 MOYD o1 (8P)y=2(R})
. 1421 006012 10801) 98 CLRB (R))
1422 006014 012608 MoV (BP)e,RS
1423 006016 01260) nov (BP)e, R}
€ 1424 008020 012602 MOV (BP)e,R2
14283 006022 012601 nov (BP)e, R}
1426 006024 012600 | [+)') (BP)eo, R0
€« 1427 006026 104401 0060854 TYPE »SDBLK
1420 006032 016666 000002 000004 MOV 2(sP),4(8P)
1429 000040 012616 noy (8P)e, (BP)
® 1430 006042 000003 RTI
1431 006044 023420 $DTBL: 10000,
1432 006046 0017850 1000,
I'sl 143) 006080 000144 100,
1434 006082 000012 10,
1433 006084 000004 SOBLK} BLKW 4
e 1436 JOOTTL TYPE ROUTINE
1417
1‘::
14
® 1440
1441 §ONOTEL
& 1442 JONOTE2Y
1443 JeNOTE)
1444 'L
% 1449 s *CALLS
1446 791) USING A TRAP INSTRUCTION
1447 e oMEBADR
& 1440 §®0R
1449 pe TPE
1450 e MESADR
[ 16851 e
1482
1483 006064 1085737 001197 $TYPE: TOTH ITPrLG
o 1454 006070 100002 L 18 '
1488 006072 000000 HALT
1456 006074 000430 DR 3
. 1457 006076 010046 i nov RO,=(8P)
1450 006300 017600 000002 NOY 2(BP). R0
1459 006104 122737 000001 001214 cHpd PAPSENV,SENY
. 1460 006112 0010118 BNE ®36
1461 006314 132737 000100 001218 BITH SAPTSPOOL,SENVYN
1462 006122 001408 BEQ [ ¥1]
o 1463 006124 010037 006134 | [+] ) RO,610
1464 006130 004737 0086384 JOR PC,O0ATY)
1465 006134 000000 it +WORD 0
& 1466 006136 133737 000040 001218 620 BITH SAPICESUP,SENVN
1467 0063144 00100) (114 [ 1+1']
1460 006146 113046 % NOVe (RO)e,=(BP)
ol 1469 0063150 001008 BrE 4
1470 006152 008726 787 (oP)e
1471 006484 013600 600 nov (BP)e, RO
& 1472 0061856 063736 000002 m ADD 2,(8P)
1473 006162 000002 RT:
o

SNULL CONTAINSG THE CNARACTER TO BE USED AS THNE FILLER CHARACTER,
SFILLS CONTAING THE NUMBER OF FILLER CHARACTERS REQUIRED,
SFILLC CONTAINS THE CHARACTER TO FILL AFTER, e

JJNESADR 18 FIRST ADDRESS OF AN ASCIZ STRING

7918 THERE A TERMINAL?

JIBR IV YES

JINALT HERE IF NO TERMINAL

JILEAVE

JISAVE RO

$9GET ADDRESS OF ABCIZ STRING
goRUNNING IR APT NODE

pIN0,G0 CHECK FOR APT CONSOLE
198P00L NESSAGE TO APT

p9N0,G0 CHECK FOR CONBSOLE

p9SETUP NESSAGE ADDRESS FOR APT
798PO0L NEBSAGE TO APT

$INESSAGE ADDRESS

99APT CONSOLE BUPPRESSED

19YES,8K1P TYPE OUT

p9PUSNH CHARACTER TO BE TYPED ONTO STACK
gIBR IF IT I8R°T TNE TERMINATOR 9
p9IF TERNINATOR POP 1T OFF THE STACK
JIRECTORE RO . A
§9ADJUST RETURN PC

7 )RETURN




MAINDEC=11=DVKPA=A
DVKPA,P11

1474
1478
1476
1477
1479
1479
1480
1401
1402
140)
1404
1408
1406
1407
1400
1409
1490
1491
1492
149)
1494
1498
1496
1497
1490
1499
1500
1501
1502
1503
1504
1508
1506
1507
1500
1509
1510
1511
1512
151)
1514
15189
1516
1517
1819
1519
1820
1521
1922
152)
1524
1528
1526
1827

006164
006170
006172
006176
006200
006202
006204
006206
006212
00”14
006220
0062324
006226

006282
006256
006262
006270
006273
006274
006276
006302
006304
006312
006320
006322
006336
006330
006336
006340
006342
006344

006346
006384
006362
006364
006372
006372
006374
006376
006402
006404

122716
001430
122716
001008
005726
104401
001171
108037
000758
004737
123726
001380
013746

108366
003770
004737
108337
000770

112716
004737
132737
001372
008726
000724
108777
100378
116677
122766
001003
108037
000406
122766
001402
108227
000000
000207

11370
112707
000403
112707

010046
010146
108737
001480
122707

MACY11 27(663)
TYPE ROUTINE

000011
000200

006276
001186

006276
006342

000040
006276
000007

172646

006342

172640
000002

001214

2°NAY=7? 185:10)

cure
BEQ
CHpPl.
ANE
78T
TYIPE
SCRLF
CLRB
BR
JOR
cupe
BNE
NOV

DECS
LY
JSR
DECH
L L)

JHORIZONTAL TAD

" NOVE
0 VB
8ITH
BHE
787
MR

7870
L

40

%

STYPEC:

ince
GCHARCNT) ,¥ORD
sTYPEX) RTS8

OHT, (8P)
8t

SCRLF, (8P)
Ss

(8P)e

SCHARCNT
16
PC,OTYPEC

SFILLC,(8P)¢

s
SNULL,=(8P)

1(8P)

&
PC,OTYPEC
SCHARCNT
7

PROCESSOR

" ,(8P)
PC,0TYPEC
87,8CHARCNT
98

(op)e

ae

(134

$TYPEC
acap),00tPd
:gl.’!l’)

SCHARCNT
TYIPEX
ILF.2(8P)
sTYPEX
(PC)e

0

[ 4

JIBRANCH IF <HT>
JIBRANCH IF NOT <CRLF>

psPOP <CRY<LF> EQULY
J9TYPE A CR AND LF

$ JCLEAR CHARACTER COUNT
§1GET NEXT CHARACTER
9GO0 TYPE THIS CHARACTER

Y718 1T TINE FOR FILLER CHARS,?

$91F NO GO GET NEXT CHAR,

p9GET ¢ OF FILLER CHARS, NEEDED

$9AND THE NULL CHAR,

p900ES A NULL NEED TO BE TYPED?

JIBR IF NOe=GO POP THE NULL OFF OF STACK
7960 TYPE A NULL i
p1D0 NOT COUNT AS A COUNT

»sLO0OP

)REPLACE TAD WITH SPACE
11TYPE A BPACE

§IBRANCR IF NOT AT

79TAD STOP

§9P0P BPACE OFF STACK

$9GET NEXT CHARACTER

JIVALT UNTIL PRINTER I8 READY

p9LOAD CHAR TO BE TYPED INTO DATA REG,
7958 CHNARACTER A CARRIAGE RETURRY?
§9BRARCN IF MO '

99 YE8=oCLEAR CHARACTER COUNT

71EX1? '

9918 CHNARACTER A LINE FEED?

s 9DRARCN IF YEB

§sCOUNT THNE CHARACTER

$)CHARACTER COUNT STORAGE

,S0TTL APT COMNUNICATIONS ROUTINE

11 0000000000000 0000000000000000000000000000000000000000000000000

SATYLS
SATYDs

SATY&s
sATYCy

1,007LG
1,0NPLG
SATYC

01,007LG

RO,=(8P)
.3.'("’
sNrLéG

L 1]

SAPTENY,SENY

7970 REPORT FATAL ERROR
7970 TYPE A NESSAGE

7970 ONLY REPORT FATAL ERROR

JIPUSH RO ON STACK
p9PUBN R] ON BTACK

9 8HOULD TYPE A NESSAGE?
s9IF NOTs BR
p9OPERATING UNDER APT?

e —— e

8EQ 0046




;'.‘...................

MAINDEC=11eDVKPAeA
DVKPA,P11

1520
1529
1530
151
1832
153)
1534
1538
1536
1837
1530
1839
1540
1841
1542
1543
1844
1548
1546
1847
1549
1549
1850
1881
1882
188)
1984
1588
1556
1587
1880
1589
18560
1561
1562
1563
1564
1568
1566
1567
1560
1569
1570
1571
1872
1573
1574
1878
1576
1877
1579
1579
1500
1503

006412
006414
006422
006424
006430
006436
006442
006444
006480
006482
006454
006460
006462
006466
006474
006476
006804
006812
006816
006822
006824
006824
006830
006832
006836
006840
006844
006546
006554
006862
006866
006872
006876
006602
006604
006606
006610
006611
006612

001031
13270
001428
017600
062766
008737
001378
010037
108720
001376
163700
006200
010037
012737
000413
017637
062766
013746
004737
000000

108737
001416
008737
00144)
008737
001378
017637
062766
008237
108097
108037
108037
ofadni
012600
000307

600

000

060
006614
000200
0000014
000100
000040

NACY11 27(66))
APT COMNUNICATIONS ROUTINE

000004
000002
001174

001210

000004
000002
17777
006064

00é6ia
001214
001174

DoonGs
0o6c02
001174
006613
006611
(L1131

000004

001174

001176
000004

2°NAY=77 15103 PAGE )0

BNE
BIT®
BEQ
NOY
ADD
16 187
BNE
nov
an 570
BDNE
sus
ASR
nov
MoV
Be
38 WOV
ADD
[ [}
JoR
o , WORD
884
108s 7878
B
raz
sre
1108 7T
BNE
KOV
ADD
18e
1380 CLRS
cLRS
CLRe
P
NoY
e
oNPLG) TS
SLFLEY LTS
orrLGs O7TE
EVER
APrsIEZEedo0
APTENYSO0Y
APTSPOOLS100
APTCSUPR040

SAPTSPOOL,SENVM

3
04(BP), RO
02,4(8P)
SNSGTYPE

ie

RO, 0N8GAD
(RO)e

»
SNSGAD, RO
RO
RO,8MBGLGT
4,0N8GTYPE
9
4(8P), 48
02,4(8P)
1777%,=(8P)
:co.ff'l

IrrLe

1328

(141)

12¢

INgeTYIPE

119

P4(8P),OFATAL

012,4(8P)
naGTIPE

J91IF NOTI BR
7 1 BHOULD SPOOL MESSAGES?
$91IF NOTs BR
1 9GET NESSAGE ADDR,
p1BUNP RETURN ADDR,

p98EE IF DONE W/ LAST XMISSION?

11IF NOTy WALT
99PUT ADDR IN MAILBOX
19FIND END OF NESSAGE

J98UB START OF NESSAGE
J)GET NESSAGE LNGTH IN WORDS
p9PUT LENGTN IN MAILBOX
s9TELL APT T0 TAKE M§G,

s1PUT N8G ADDR IN JSR LINKAGE
J)BUNP RETURN ADDRESS

PIPUSH 177776 ON BTACK

19CALL TYPE NACRO

9 98NOULD REPORT FATAL ERROR?
p9IF NOTs BOR
JIRUNNING URDER APT?
p9iF NOTs BOR
pIFINISHED LAST MNESSAGE?
p9IF NOTy WAL?
§9GET ERROR ¢
JIBURP RETURN ADDR,
JITELL APT T0 TAKE ERROR
7)CLEAR FATAL FTLAG
19CLEAR LOG FLAG
$ICLEAR NESSAGE FLAG
p9P0P STACK IRTO R}
)9POP STACK INTO RO
) IRETURN
"m. FLAG
19LOG FLAG
PIFATAL FLAG

pe
POTHIS ROUTINE WILL PROTECT THE PROGRAM
)oFRON INTERRUPTS,

'Word  Joh

8E0 0047
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MAINDECe11=pVKPA=A NACYIS 27(663) 2°NAYe?77 15103 PAGE 31

® DVKPA,P11 APT COMMUNICATIONS ROUTINE 8EQ 0040 (

1502 19GOTO THE VECTOR AND PICK UP THE ",+¢2" AS AN ADDRESS

1803 JeAND "4700" AS NEW STATUS, [
£ 1504 JOTHE ,¢2 AS A PC WILL CAUSE EXECUTION OF THE *JSR PC,RO® (AN ILLEGAL INSTR),

1508 JOAND TRAP TO LOCATION *"4", IN LOCATION 10 WE HAVE A

1806 oPOINTER MERE, IF THIS CONDITION CAUSES A TRAP TO LOC,4 (
€ 1507 JoWE WILL REPORT IT IN THE SAME MANNER THAT WE WOULD

x::: J*REPORT ANY OTHER ERROR, ‘

|
. 1590 §eIF A BUSS ERROR TRAP DID OCCUR AND CAUSE A TRAP TO 4,

1::; peWE WILL MALT, ‘

|
< 1593 006614 011637 006686 JOTRDY MOV (6),TRTO JGET WHERE WE CAME TO,

a::: 006620 162737 000004 006666 sUB 04, TRTO sPORM REAL ADDR, ‘

i
L 1596 006626 023727 006666 001000 cup TRTO, 01000 JDID TRAP COME FROM LESS THAN ADDR, 10007

:::: 006634 003402 BLE 29 :

1 (
€ 1599 006636 000000 104 HALT JNOJ NUST BE A BUSS ILLEGAL ADDR, TINE OUT,

1600 sADDRESS CONTAINED IN TRTO,

1601 (
C 1602 006640 000776 B 1 JDON®T ALLOW A CONTINUE

1603 006642 s .
® 1604 006642 113737 001102 006672 nOVE STSTNM, TSTNN )SAVE TEST NUMBER, {

1608

1606 006650 016637 000004 006670 MOV 4(6), TRTRO JGET TRAPPED FROM ADDR,
. “0: 006686 062706 000004 ADD LI {

160

1609 006662 104006 _ ERROR ¢ JERROR} ILLEGAL INTERRUPT

1610 JOR INTERRUPT TO WRONG (
[ 1611 JVECTOR « IF TEST NUMBER

1612 718 LESS THAN 3, 178 LIKELY

1613 1 C(BUT NOT BXCLUSIVELY) T0 BE A 1
[ 1614 sDEVICE OTHER THAN TNE DEVICE

1618 770 DLAME,

1616 717 THE INTERRUPT OCCURRED 1
€ 1617 .onnu AN INTERRUPT TEST, 1°D

1619 pSUSPECT A PROBLEN WITH THE

1619 sDEVICE, 1
€ 1620 sIP THE ADDRESS THNE INTECRRUPT

1621 JVECTOR T0 15 WITHIN THE RANGE

1622 $OF VECTORS ASSIGNED 20 THE DEVICE, 4
[ 1623 .mu 1°0 SUSPECT THE uvxct

1624 ) INSERRUPTED ILLEGALL

1628 1I7 THE ADDRESS THE g+ T (
[ 3 1626 s VECTORED 70 18 OUTSIDE OF THE

1627 JRANGE ASSIGNED TO THE DEVICE,

1620 71°D SUSPECT TRAT THE ' 1
[ 3 1629 pDEVICE PUT THE WRONG VECTOR ON

1630 JTHE BUSS DURING THE INTERRUPT

1631 s PROCESS, 1
€ 1632 JFOR THIS BRROR o DON’T

1633 pUSE *LOOP ON CRROR® OPTION

1634 JALSO EXPECT THE INTERRUPT TEST 70 1
¢ 1638 JREPORT THAT THE DEVICE DIDN’T

|

¢ _
. « S P ~




1636
1617
1636
1639
1640
1641
1642
1643
1644
1643
1646
1647
1640
1649
1650
1651
1652
1653
1654
1653
1656
1657
1658
1659
1660
1661
1662
1663
1664
1669
1666
1667
1660
1669
1670
1671
1672
167)
1674
1678
1676
1677
1670
1679
1689
1601
1602
1603
1604
1608
1606
1687
1600
1609

® ®© ¢ 6 6 6 6 6 & o 6 0 6 6 &6 6 66 o6 o o l"

006666
006670
006672

006674
006676
006702
006704
006706
006710

006714

006716
006720
006726

006730
006732
006734
006736
006740
006742

006744
006746

006750
006752

MAINDEC=11eDVKPA=A
DVKPA,P11

NACYI1 27(661))

2°NAY=7?

APT COMMUNICATIONS ROUTINE

010046
016600
008740
111000
006300
016000
000200

006716
006064
008436
008412
008482
005640

004706
004636

008120
005240

006730

000004 000002

TRTO.
TRFROs
TOTRN,

oSBTTL

15103 PAGE )32

RTI

oWORD O
oWORD O
oWORD O
TRAP DECODER

F120CRBOBREBEORRLOIVERRVONOPPORDERICIHROOORPBICITORARDAEVOROIGOLRGE
J*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE *TRAP® INSTRUCTION
JOAND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING AODAESS
*OF THE DESIRED ROUTINE, THEW USING THE ADORESS OBTAINED 3T WILL
9GO TO THAT ROUTINE,

STRAP:

Moy
nov
787
nove
L&l
nov
Ris

RO,=(8P)
2(8P), R0
*(RO)
(RO), RO
RO

STRPAD(RO) RO

nov
nov
RT:

(BP)oo(BP)
or),2(o0)

S0TTL TRAP TABLE

POTHIS TABLE CONTAING THE STARTING ADDRESSES OF THE ROUTINES CALLED
1oBY THE "TRAP® INSTRUCTION,

STRAP2

9 9CALLeTYPE

7 1CALLeTYPOC
9 )CALLSTYPOS
9 )CALLSTYPON
1 9CALLeTYPDS

1 1CALLSGTSNR
1 7CALLSCKSWR

7 1CALLORDCHR
y9CALLSRDLIN

¢
8EG 0049 ¢
s INTERRUPT
s FOLLOW RECOMMENDED PROCEDURE ‘
pIN THE DOCUMENT (ON THIS DIAGNOSTIC)
jPOR LOOPING ON ERROR y
JADDR THMAT WE INTERRUPTED T0 {
JADDR THAT WE INTCRRUPTED FRON,
JTEST NUMBER FROM WHICH WE CANE, p
¢
B
798AVE RO (
79GET TRAP ADDRESS
9 1BACKUP BY 2
J1GET RIGHT BYTIE OF TRAP ¢
psPOBITION FOR INDEXING
39 INDEX 20 TABLE
1960 TO ROUTINE £
:
§INOVE THE PC DOWN
JINOVE THE POV DOWN ¢
JIRESTORE TNE PON
{
H
8
TRAPe1(104403) TTY TYPEOUT ROUTING
canooa;to¢ooa: TIPE OCTAL NUNBER {WITH LEADING SEROS) {
TRAP¢3(104403) TYPE OCTAL NUNOER (N0 LEADING SEROSY
TAAPS4(104404) TYPE OCTAL NURSER [AS PER°CAST CALL)
TRAPeS(104408) TYPE DECINAL W R (Wit B168) ‘ {
TRAP#6(104406) GET SOFTeSWR gcgt;ag '
TRAP#7(104407) TEST FOR CHANGE IN SOFTeSuR ‘
TRAP+10(104410) TTY TYPEIN CHARACTER IO'!lll
TRAP#11(104411) TTY TYPEIN BTRING ROVEINE™ ¢
¢



“h R

MAINDECe11oDVKPA®A MACY1S 27C663) 2°MAY*?77 15303 PAGE 33 ' :
DVKPA, P14 ASCII NESSAGES / , | SEQ 0080

1690 +8BTTL ASCII MESSAGES

1691

1692 006754 046600 046808 051117 EM1s +JASCIZ <200>0MEMORY READ/WRITE ERRORS
1693 006762 020131 042522 042104 .

1694 006770 083457 044822 0428534

1695 006776 042440 081122 051117

:o:: 007004 000

16 : )

1698 007008 200 042515 0478185 N2y JASCIZ <200>9MEMORY DATA ERROR AFTER POWER FAILS
1699 007012 084522 042040 082101 :

1700 007020 020101 0851108 047822

1701 007026 0320123 043101 042834

1702 007034 020122 047530 042827

1703 007042 0320122 040506 046111

a;o: 007080 000 s
170 4
1706 007051 200 046103 041817 guds +ASCIZ <200%0CLOCK CSR ERRORS

1707 0070856 020113 081503 020322

:;o: 007064 081108 047822 000122

170

1710 007072 041600 047514 048500 ENgs oASCIZ <200>0CLOCK ADDR, ERROR?

1711 007100 040440 042104 027122

1712 007106 042440 0851123 081117

:;s: 007114 000

171

1718 007118 200 046103 041817 BNy +ABCIE <€200>0CLOCK INTERRUPT ERRORS
1716 007122 0320113 047141 0433524

1717 0073130 081123 080138 020134

1;1: 007136 081108 047822 000122

171

1720 007144 044600 083136 0351108 ENGs +ASCIZ <200>0INTERRUPT ERRORS

1721 0073152 082922 082130 042440

n;;: 007160 081122 081117 000

i

1724 0073168 200 081108 080122 DHis JABCIS <20020ERRPC  ADDR WAS /80
172% 007172 020100 020040 042104

1726 007200 081104 020040 030040

1727 007306 0408527 020123 020080

a;;: 007214 020040 037923 000102

1

1730 007222 042600 081132 041830 DN)) +ABCIZ <20020ERRPC  WAS 8/08
1731 007230 0320040 083440 081501

1732 007236 020040 030040 081440

11:: 0073244 041087 000

17

1738 007247 200 0851108 080122 DM JABCIZ <200>0ERRPC  ADDRY

1736 007254 020100 0320040 042104

s;;: 007262 0851104 000

1 :

1739 007268 200 042824 082133 DN JABCIES <€200>97E8T ERRPC  TO PROMS
1740 007272 020040 030040 0811308

1741 007300 080122 020103 020040

1742 007306 047524 020040 020040

1743 007314 0320040 081106 046817

Y S S S S T Y T Y Y Y I I e

o>



® © 06 06 0 06 06 06 06 06 6 o 6 o 66 66 6 o o6 o =

MAINDECe=11=DVKPA=A
DVKPA,P11

1744
1748
1746
1747
1740
1749
1750
1751
1782
1783
1754
1758
1756
1787
1750
1789
1760
1761
1762
1763

007322
007324
007332

007336
007344

007346

007354
007362

007364
007370

000
007324
ooi1ié
001124

001116
000000

006672
006670

NACY11 27(66))
ASCII NEBSAGES

001336
001116

2°MAY=1?

pT1s

DT&e
DTé

oros
NENST)

+EVEN
+WORD

SERRPC, RADDR, 8BDDAT,8GDDAT, 0
SERRPC,8BDDAT,8GDDAT,0

SERRPC,LKS,0
TOTNN, SERRPC, TRTO, TRFRO

0 JMEMORY WILL BE WRITTEN
sPRON HERE UP




T W

D 06 06 6 06 o o o

MAINDEC=1 1 «DVKPA=A MACY11 27(663) 2°MAY=77 15:0) PAGE 38
DVKPA, P11 CROSS REFERENCE TABLE

ABASE ® 177346 1589 240 201 T
ACDWS = 000000 240 ael

ACDW2 ® 000000 240

ACPUOPS 000000 240 288

ADCK 001356 3500 4170 sl L1} )
ADDWO ® 000000 240

ADDWE ® 000000 240

ADDW10® 000000 240

ADDWi1s 000000 240

ADDW12® 000000 240

ADDW13® 000000 240

ADDW14® 000000 240

ADDW1S® 000000 240

ADDW2 s 000000 360

ADDW3 ® 000000 240

ADDW4 ® 000000 240

ADDWS ® 000000 240

ADDW6 ® 000000 240

ADDWY ® 000000 240

ADDWS ® 000000 240

ADDW9 = 000000 260

ADEVCT® 000000 240 246

ADEVM ® 000000 240 202

AENY = 000000 260 %4

AENVM ® 000000 240 282

AFATAL®S 000000 260 243

AMADRi® 000000 240 242

AMADR2s 000000 240 272

AMADRI® 000000 240 278

AMADRé4® 000000 240 a7

AMAMB1® 000000 240 2632

AMANEZ® 000000 340 270

AMAMB3® 000000 240 a7’

ANANSA® 000000 240 27

AMSGAD® 000000 240 248

AMBGLG® 000000 240 249

AMBGTY® 000000 240 242

ANTYPi® 000000 240 63

AMTYP3® 000000 240 an

AMTYPI® 000000 240 3974

ANTYP4® 000000 240 mn

APASS ® 000000 340 268

APRIORs 000000 240

APTCSU® 000040 668 18740

APTENVS 000001 1023 1489 1827 15699
APTSIEZ® 000200 400 15688

APTEPO® 000100 1464 1929 18700
ABNREG® 000000 240 553

ATESTN® 000000 340 a4d

AUNIT & 000000 240 47

AUSWR ® 000000 240 254

AVECTi® 000100 1668 240 27 349 380
AVECT2® 000000 240 200

BAD 001364 jeye

4100 (1] 8% 0000 0)

——




MAINDECe1 1 =DVKPA=A
DVKPA, P11

8IT0 ® 000001
81700 = 000001
BITO1 = 000002
81702 = 000004
8IT03 ® 000010
BITO4 ® 000020
BITOS ® 000040
BITOS ® 000100
BIT0? = 000200
BITOS & 000400
BITO® ® 001000
BITI = 000002
BIT10 ® 002000
BITI1 ® 004000
BIT12 = 010000
BIT1) = 020000
BITI4 ® 040000
BITIS = 100000
BIT2 = 000004
BITI = 000010
BIT4 = 000020
BITS = 000040
BITé = 000100
BIT? = 000200
BITS = 000400
BIT9 = 001000
BLKCK 001366
BPTVECe 000014
CKEND 003710
CKSWR = 104407
CK1 003652
CR ® 000018
CRLF = 000200
DDISP ®» 177870
bre 007364
DHi 007168
DH} 007222
DH4 007247
DHe 007268
DISPLA 001142
DISPRE 000174
DSWR = 177870
bt 007324
pT) 007336
DT 007346
DTe 007354
ENTVECs 000030
KMy 006754
In2 007008
(4.} ] 007081
(4.1 007072
(4.1 ] 007118
(4.1 007144
ERRVEC® 000004

139
129
1200
127
1260
1299
1340
125
120
1210
1300
1300
119
110
117
1160
1150
1160
137
1360
1380
1360
133
1330
1310
1300
320
1460
"n
1006
30
sS40
889
10
yos
Jos
320
177
1 L1
2210
e
48
307
Jas
128
b L)
1499
Jos
12
"
3¢
3
380
1420

MACY11 27(66))
CROSS REFERENCE TADLE

770
13
130
1)
136
138
134
13
132
13
130

1010
1134

1017
i108

574
654

479

949
102
934
1508
"
221
319
Nl
17300
354
1739
3vée
404
220
¢
17509
138
17880
J0de
16920
16900
17060
17100
171850
17200
12 )

2°NAY=7?

576

110)
9360
1519
1476
3%
daz
17340

17390
4040

3198
17470

1780
30)e

304

127

"
1104
940
1819
329

4080

28 960

0640 228

16060

G547

3 34) 17500

11490

826 827 83)e $S0e

11160

bt



MAINDECe={ 1 =DVKPAeA
DVKPA, P11

GNS e essegee U
GTBWR ®= 104406
HILIN 001344
HT ® 000011
I0OTRD 006614
IOTVECe 000020
KVECT 001340
KVECTP 001342
Lr ® 000012
LKS 001336
LMWR 001370
LOLINM 001346
Loop 003002
Low2 0013%0
MCLK 003020
MEMST 007370
MEMWR 001360
NOCLK 001372
PC 88000007
PCOUNT 001352
PDBAD 003382
PDOWN 003344
PD2 0033%¢
(')} 003884
PFLAG 001384
PIRC ® 177972
PIRQVEs 0003240
PRO s 000000
PRy ® 000040
PR2 ® 000100
PR} ® 000140
PR& ® 000200
PRS ® 000240
PRE ® 000300
[ .} s 000340
Pé ® 177976
Pow ® 177776
PUEND 003746
PUP 0033506
PUPBD 004026
PU2 003832
PWRVEC® 0000324
RADDR 001362
RDCHR & 104410
RDLIN & 04411
RESVECe 000010

446
{11
441
3820
830
T4
1470
b 3L
3800
s
MM
(11
¥}
3830
4500
3S4e
873
)
389
b L1
12 L
15110
356e
(111
)
(12 ]
11
87
760¢
Soe
1830
760
7
70¢
7%
000
e
Ll
2L
Sy
$70
94
"
908
2100
1400
3600
1266
16000
1420
640
1000e
1396
1820¢

NACY11 27(66))
CROSS REFERENCE TABLE

16040
(IR

1476

1893
300e
64de

1809
829
(L2 ]
370e
360
(T}
062
752
iss
4710
$21
007

181)»
4160
(11
(131
857
"N
séde
907

87

91
%020
"N
918
41da
sole
16070

M1ie
1060¢
1412
1839

2°NAY=T7?

so2
1818

1918
834e
700
473e
472

17600
498
026
0100

15460
$id

$70
1o

4140
S0%e

034e
1061¢
141
1540

15103 PAGE )7

(B}

778

667e

$740
702
476
(1))

B37e

156)e¢
949

"

897

0%
810

( } )]
1062¢
14260
1562

726

878
67
74
773

908e
700

L1
106)e
1487
1088

1670

749%¢

876
936
4910
062

913
7030

789
1064
14800
16%6e

1679

750e

$9)e
178)

4920

929

17
7023

800
1069
146)
1687

594

1070

é0ie

76

740
10740
1460
16800

1601

1207«

9420

9760
10760
1471¢
1659¢

1464¢

704

”
1000
1532
16609

14020

714

1080
1003

1834
T

T340

1747

820 0084
1697

14970

741

10320
13920
182¢

"
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MAINDEC=11=DVKPA®A
DVKPA, P11}

L} *8000001
Rr2 3000002
Rl *300000)
R4 *%000004
RS 8000008
Ré ®3000006
R? *%000007
sp ®%000006
SR6 003504
STACK = 001100
START 001374
STKLNT® 177774
SWR 001140
SWREG 000176
W0 ® 000001
S¥W00 = 000001
S¥Wo1 ® 000002
8¥02 ® 000004
8W03 ® 000010
8Wo4 ® 000020
S¥0S ® 000040
8Wo6 = 000100
S¥07 ® 000200
S¥08 ® 000400
SW09 ® 001000
Wi = 000002
W10 ® 002000
8Vi1 ® 004000
8¥12 = 010000
S¥i3 = 020000
SWi4 ® 040000
SWisS = 100000
SW2 = 000004
8¥W3) = 000010
SW4 = 000020
EWS = 000040
SWé = 000100
W7 = 000200

(3.7 ]
1303
(11}
870
(3] ]
1274
139)e
(31 ]
1346
(1]
1340
700
710
7%
1000e
1100e
1218¢
1249
13280
13060
1426
14060
18480
7%
N
42
] 1)
2300
1131
e
1110
1010
100¢
g
L1 1]
"
S6e
$%
Biw
L 3]
¥ie
1100
91
900
(1]]
EEE)
g7 e
LRy ]
109¢
1000
107
1060
1089
104¢

NACY11 27(66)
CROSS REFERENCE !:lbl,

473
1)96e
4980
973e
3600
1276
1394
"2
13400
(3} )
1380¢
34¢e

370
1110¢
1104e
13160
1381
13260
1307
14200
14000
1538

(1 2]

b 3]

b1 1)

376
1127
40)

111
110
109
108
107
106
108
104
10)
102

2°NAY=7?

4760
1397
502
1304
370
1270
14000
Piee
1356
9200
1306
378

39)e
111)
1100
121%
128
1327
1308
1429
14960
1886

902

b1 1 1]
113
[} ] )

47
1401
s00
1395«
497
1328
i41]e
931
1389
932e
13000
e

4010
1118
1109
12100
12630
133
1391
1487%¢
1500
1864

”
116)
116)

PAGE 3¢

491
1429¢
627
1399
450
1334e
1420¢
236

938
1390
Ghbe

408
1116
1192¢
1219«
1267
1380
1404
1450
1504
1862

40)e
12000
117

s0s
1524
6310
1402
71
13400
1431
942

Pie
1397
74850

010
1149
1196
13340
1270
1399
1406e
14600
1508
1658¢

410e

511
15610
Ghaw
1409
971
1430
142)e
970e

969
1404
"M

024
1146
1190
1239
1279
1360
1400
1470
1509
1686

769

1326

1327
1416
902

1014
1150¢
1200
12300
13000
1364e
1410
1474
152)e
1666

7720

7300
141}
126)¢
1349«

133)e
1423
1607

10)8e
116%¢
1203¢
12339
1303
1362¢
1420

14730
18240
1667¢

1017

770

739
14160
1364
1350

1030
11600
1200
1340
1317
1303
1422
1474
1834

70)

77)e
14240
13676
138}

13300
13370

1080
1169
1210
12440
1310
13830
142)
1476
19)2¢

1)
178

1055
1176¢
1213¢
12480
1319
13040
1434
1470
154)

8E8Q 00sS
97)e
780

1272
1308

1076
1179«
121)
1346
13200
1308¢
1429
1404
18440

2Q
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MAINDECe11=«DVKPA=A MACY1L 27(663) 2=MAY=77 15103 PAGE )9

DVKPA,P11 CROSS REFERENCE TABLE SEQ 0056

we ® 000400 103

&y s 001000 1020

TBITVE® 000014 1440

TKVEC = 000060 1519

TPVEC = 000064 152

TRAPVE= 000034 1500 Jode 305

TRFRO 006670 16060 16440 1758

TRTO 006666 159)3¢ 15940 1596 1643 1758

TRTVECe 000014 1450

TSTNN 006672 16040 16450 1758

T8T1 002002 4610

8710 003124 776 791

7872 002210 50) 819

T8T) 002302 $8%¢

7874 002440 $9%0 599 13

7878 002610 (1} 679

7876 002724 [31] %09 7210

™ 003026 740

TYPDS & 104408 16020

TYPE ® 104401 433 04é 820 29 11} 1012 1020
l::: 1174 1178 1179 1191 1202 1321
i &

TYPOC ® 104402 L FY ) [} 1) 1087 1001 m1n”n 1679

TYPON = 104404 16010

TYPOS ®» 10440) 1600¢

SAPTHD 001000 100 1069

SASTATS secpee 1549 1864

SATYC 006372 1820 15220

SATY] 006346 15100

SATY) 006354 1464 1519

SATYS 006364 1028 15210

SAUTOD 001134 1M (Y} L 1174 1292

SBASE 001280 2040

S$BDADR 001122 3120

$BDDAT 001126 3140 810 $29e¢ $78¢ K944 598 6360
%60 9670 1747 1750

SBELL 001364 ] 1012 1044

sCDWY 001284 b} 1

SCHARC 006342 14010 14910 1490 1507 15130

SCESWR 004636 11630 1606

SCHTAG 0013100 2000 37 374 ) b1 [ mm

SCN3 = 000000 3)oe

SCNTLG 00836) 1174 12070

SCNTLU 0095356 1193 12060

sCPUOP 001222 s

SCRLF 001171 2344 1020 1041 1049 1060 1073 1077

SDBLK 00608¢ 139} 1427 14399

sDEVCT 001204 dibe

SDEVN 001252 e

SDOAGN 003334 09 (}1} 410

sDTHL 006044 139 14359

SENDAD 003324 1Y 1) 07

SENDCT 003164 8140

SENULL 003340 iddo

I —




MAINDECe=11=DVKPA=A

DVKPA,P11Y

SENV
SENVM
sEopP
SEOPCT
SERFLG
SERNAX
SERROR
SERRPC
SERRTE
SERRTY
SERTTL
SESCAP
SETABL
SETEND
SFATAL
srrLé
SFILLC
SFILLS
S$GDADR
SGDDAT

SGET42
SGTSWR
$HD 2
SHIBTS
SICNT
SINTAG
SITEMB
sLF
SLFLG
SLPADR
SLPERR
SMADR]
SMADR2
S$MADR)
SMADR4
SMAIL
SMAMS]
SMAMS2
SMANS)
SMANSY
SMBADR
(11471
SMNEW
SMBGAD
SMBGLG
OMBGTY
$MHEuR
INTYPY
SNTYP2
SNTYP)
SNTYPS
SMXCNT
SNULL

001214
001218
003136
003186
00110)
001118
004032
001116
001256
004220
001112
001162
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