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4,0 ABSTRACT 

This program allows the user to checkout or debug the KPVileA, 
L8Ieii Power Fail/Line Time Generator, To cheekeout Power tail, 
NoneVolatile Memory (1,@,, core) must be located in the first 4K 
memory, The user should check the jumpers on the option es well 
es jumpers on the L8Ieii sodule, 

Even tnough the KPVeliA ig a USIeil option, this program was 
designed to run en any POPeii Family Computer, Jf the user is 
untaniiier with en L8Ieii he snould review sections 8,4 and 8,5, 
A Software switch register is ineiuded with this progres, 

Every effort wes sade te make this program confers te L8lIeii 
proeresnang restrictions, However, the user should read sections 

ef end ee 

\ 

cl 
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2.1 Equipment 

i, PDp-ii Family Computer witn 4K of core memory (or more) and 
eonsole 1/0 #ecilities (4,.@,, TTY), If CPU is an LSIei1, 
Powereup option 61 shovld be juapered on CPU nodule, 

2, KPveii under test, 

The following jumpers sust be installed or removed (Standerd 
Factory Contiguration): 

INSTALLED REMOVED 

wi,W2,03 W6,N9,430 
W4,0S,07 wi2 
we, Wid, Wid 
Wié,WiS 

2,2 Storage 

This programs ceeupies end uses the lower 4K of senory,



3,0 LOADING PROCEDURE 

3,1 Method 

Standard procedure for normal binary tepes should be followed, fin] 

i, Absolute loader must be in Senory, 

2, Place binary tepe in reader, 

3, Type eddress ©7800 (edetermine py location of loader), 

4. Type "G* (program will be loaded inte sensory), 

The program cen aise be loaded By XXDP, ACT or APT, 

3,2 NoneStanderd Address, Vector, of Use of Software Switen Register 

This progres is set te test a KPViieA with a standeré address and 
vector, If any of these ete different on the KPViieA or KDI1i you 
are testing, change the corresponding lecation in memory before | 
starting this test, 

CURRENT 
TAG ADDRESS CONTENTS COMMENTS 

¢ eee eevesao eeceeeee e8eecece 

eBASE 001346 1778646 pSBASE ADDRESS OF EQUIPNENT 
sVEcTi 001242 000100 peINTERRUPT VECTOR 04 
s6wREG 000176 000000 pOMANUAL SWR { 
noelk 001370 000000 psindiecetes if clock te be tested, 

9980 test clocks:81 no clock test, 

EC 



4,1 

STARTING PROCEDURE 

Control Switen Setting 

Before starting the diagnostic, set all switen register bits as 
Gesirea, See section $,1, 

Starting Adéresses 

Start of Logie Tests 

Program and/or Operator Action 

Lead program into sensory, 

Enter keyboard "ODT", 

Alter lecation "SWREG® to reflect desired options of a switch 
register © See section &,.1, 

Type starting eddress, followed by "G* to start progran, 
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$,0 OPERATING PROCEDURE 

Switeh Register Funetion 

SuR BIT OCTAL FUNCTION WHEN SET 
seSeeeeee Seeee SSSSSSFSORSSESESE 

18 100000 = HALT OW ERROR 
44 040000 LOOP ON TEST 
i3 020000 INNIBIT ERROR TYPEOUT 
if 004000 INHIBIT ITERATIONS (SHORT PASS) 
10 002000 BELL ON ERROR 
08 000400 LOOP ON TEST IN SWR <710> 

wOTE 

The Switeh Register may be changed at 
any time while the diagnostic is running 

by typing °°G*, 

If an error cecurs end the user wishes te seope the error, 
"SSUREG"® should be altered te *100000° et the start of the test 
to nele on errer, then wnen the progren nalts on error and the 
CPU enters “ODT, "SSWREG" should De altered te *060000" to loop 
on current test end inhibit errer typeeut, then type °"P* te 
continue progres execution, 

SEO 0007 



5,3 Program and/or Operator Action 

When the program is initially stertea it will type: 

"MDoi LeoDVKPACA 
SWRe000000 § NEWe* 

Progres waits for operator to enter a switenh register 
seeting, I@ the progres is restarted, no typeout will occur 
to ehange the Switeh Register setting, see section 6,6, 

Program executes a pass of logic tests, subtest iterations 
innibited, 

Progras reports eny errors it detects es well as any power 
fellures thet eceur, 

Program reports *END PASS XX POWER FAILS YY" where XX s the 
tocel passes completed and ry is the total nusper of power 
en detected while the progres has run, Seth nusders are 
eceal, 

Program continues execution of steps 3e$ only with subtest 
iterations (uniess inhipited by operator), 

Power failures CAN NOT be generated by 
this progres, Tne eperater § UST 
generate thes, They @6n be infiected 
eoniy efter step 62 has been executed, 

et dena eens athens 

He 



7.0 

Error printout 

Printout varies with the error Getected, The error PC typed out 
is the eetual location s¢ the error cali, 

NoneStanédaré Error Hait 

Bus errors will cause @ Halt in the routine "IOTAD*, 
that caused this trap will be in "TRTO*, 

RESTRICTIONS 

The address 

Zi 
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@,0- MISCELLANEOUS 

- 

a 

Power Fail 

After q@ power taliure cceurs, the programs execution vill continue 
at the point where the power failure occurred, The program wiii 
type "preoK® 1@ ne messages were being typed out, If @ message 
wag being typed out et the tine of the power fail, it will 
compiece typeout of thet sessage, 

XXDP, ACT, APT 

The progras is chainebie under XXDP, ACT, or APT, Although “APT 
HOOKS® nave been instalied,s they Rave not been tested, 

Execution Tise 

0,1 Minutes (6 see) Iteration Inhibited © No Errors 
0,75 Minutes (60 see) With Iterations © we Errors 

Tt 
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FORMAT 
Senese : 

<CR> RETURN 

<LF> LINE FEED 

(UPARROW) 

< (LEFT ARROW) 

ON/ oF RN/ 

RiG of RG 

NL 

sP of P 

RUBOUT 

8,4 L8Ie11 *"ODT* Commends 

DESCRIPTION 

Clese opened location and eccept next 
coznend, 

Ciose current secations open next sequential 
location, 

Open previous location, 

Take contents of opened location, indexed by 
contents of PC, and open that iocetion, 

Take eontents of opened lccation as absolute 
edéress and open thet lecetion, 

Open the word at location R, 

Reopen the lest location, 

Open general register N(0°7) ofr S5(PS 
register), 

GOTO location R end start progres, 

Execute Bootstrap loader using # as device 
COR, Console device is 177860, 

Preceed with program execution, 

Erases previous numeric character, Response 
ie @ backsiesh (\), 
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8,5 Entering Léteit "ODT 

The hait or ODT microcode state of the KDii (LSI°ii CPU) can be 
entered in four different ways (others are @ suoset of these) 
from tne run states 

i.e Execution of an LEI@11i nalt instruction, 

2. A gouble bus error, 

3. AS @ power up option, 

4, ASCII preek with DLVii frening errer asserting the 8B halt 
line Cenebled By jumper of DLV11), 

Upon entering the hait state, the KDiiIF responds through the set 
of compands listed in section 6,4, 

Use of Progren Software SUR 

The se¢twere ewiteh register say be changeé while the progres is 
running by rene “@ (contre, and jetter G keys typed 
Sinuiteneousiy), When °G is typed, the pregran responds by 
typing, *SUROKXSXZX® where XXEEZX cqua}s the soreer contents of 
the switen register, 

If you wish te keep the eurrent Value, type <CR>, If you wish te 
change the value, type the new value followed by a <CR>, 

It is important te note that the éiegnostic is net funning after 
the °G untii a <CR> is typed, 
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8,7? Trep Cetener 

The Trep Ceteher in this éiegnoestic eaploys a new concept, Tris 
Concept will eneBle the user of this éiegnoestic to gain nore 
knowlease of the events thet lead the progres to this erea, 

The Trap Cateh consists cf PCo2 and JER PC,RO (1,0,¢ Location 300 
would contain 302 and lecation 302 would contain 4700), 

When a device unexpectedly interrupts te the Trap Catcher, it 
would pick up the PCe2 ef the trap af en aderess of the interrupt 
service routine, 

the progres would then pick up "4700" as the new Paw, Bit 7 of 
the new Pew having been sets Yeuléd prevent further interrupts 
ftom seppening, When the CPU ettempts te execute *°4700° 
(JGR PC,ROD, & Bussetisereut trep will occeur to iecaetion 4, 
Location 4 contains @ pointer te “I10TRD", @ reutine thet will 
report the trap e6 en errer, 

To gueré egeinst *Real® Gus errors reutin4 * through lecetion 4 
to "ZOTRD®, we eheck te see if the -# thet Brought us te 
location 4 really ease free the Trap Cateher grea, If not we'll 
hait end leave the frep Adéress in *TRTO*, 

More apout the interrupt errer ¢en be feund in the éeseription of 
the error in the pregres iieting in the routine "I0TRD*, 
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9,0 PROGRAM DESCRIPTION 

TSsTi 

T8T2 

T8T3 

TSéT4 

TSTs 

TSéT6 

T8T? 

In thie test we write ei] eveileble memory from the end 
ef the pregres to eédress 17470 with either a sero 
pettern er a enes pattern depending on whether we are 
On On even pese nuBber Of O4¢ pass number, We restrict 
memory eheeking te the lower 4K of memory since other 
memory Could be voletile, “HILIN® (address 1342) sey 
be changed te reflect an end edédress greater then 17470 
if more neneveletile Sesery is in your systes, 

Atter writing memory, it 16 reed pack to essure thet it 
eoulé pe written eerrectiy, I@ not, en error is 
reported, 

During the senery write perieéd, power feilures could 
occur, Apprepriete settware fiegs ere set while 
writing semery so thet the power up routine ean check 
menory efter ea power up without confusing the pattern 
written in sesory, 

Here we cheek te see that the clock will respond with 
"RB RPLY® when eddressed, This test is in two partes 
Part One edéressés the Clock with °B DIN", Part Two 
edéresses the eleck with *8 DOUT®, If this test teils, 
no further tests will be perferned, The operator aust 
fix the errer, Ne say loop on test two, 

Were we try setting, then eleering bit 6 (interrupt 
enable) ef the Centred and Stetus Register (CER), If @ 
power felivure eccurs éuring this test, the test will be 
perterneé egein, 

In this test we wait to see if the eloek COR bit 7 will 
set, interrupt eneble is alse set, After CER bit 7 
sets, we expect en interrupt te cccur, 

This test is designed te see if we can cleer CER Dit 7, 
To do this, we first Syst aliow the cleek to interrupt, 
assuring thet the fie@ just set, Then ve can aettenpt 
te clear it by writing it te @ sere, 

In this test we make sure thet the clock doesn’t 
interrupt when CER bit 6 is clear, 

Thies test is the seme e6 Part 2 of TSTi, We verity 
thet the pettern in sesory is the seme es we wrote 
there, Only this tise we spend a jot of time reading 
sesery, in hepes of ecatenine «4 power failure while 
reading it, 

SEQ 0014 
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Power down routine, This routine is entered when «a 
Power down sequence has occurred, The first thing we 
eneek (4¢ this is not the first power down) is to see 
i¢@ the last power down nad had enough tise to complete 
this routine, If note we halt, Next we set a fieg to 
indieate thet we started this power down routine, Now 
we seve ei) generel registers, as well as error message 
lecetions in case we Were reporting en error before the 
power failure eccurreé, A pointer te the power up 
routne is put in leeetion 24 se that on power up, 
progres centrol is transferred there, Next we clear 
the power down fleg indicating that this power down was 
successfully completed, Last we wait for power te go 
ewey while doing ea Branchesel¢, If "POWER OK® isn’t 
asserted before the power goes avay, we stand a good 
ehence et echenging sensory lecations since senory vas 
eyeling during a power loss, 
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Routine te hendle power recoveries 

The first thing we eneck for is to sake sure the power 
Gown routine had had enough tise to complete, Next we 
put e pointer to ea routine that will take care of the 
case where we didn’t have enough time to start our 
power up routine, Wow we check to see that we didn’t 
experience 6& power failures without completely 
finishing ene, In thet Case the steck pointer is 
getting déangerousiy iow and we couldn’t put anysore 
inforsction with it, With the preiisineries done, we 
put @ pointer te out power down routine inte locetion 
24, Next we'll verify the ecentents eof our writeble 
mesorye checking the flags te be sure thet we veren’t 
writing @ new pattern inte senory, 

When the power failure cecurreéd, Flag "BLKCK® was set 
when we changed pass nusbers but net pattern, When the 
new pattern wes written inte et least ene ilecation, 
BLKCK 8 eleereé, leg "HENWR® is set when we started 
writing @ new pattern Gnd Cleared when we fuliy have 
written @ new pattern, If MEMWR is set, we will get 
the lest address te eheek from “*LMNAW*®, thus eheeking 
only senory that was Written with the new pattern, 

Now we will eheck te See that the eloek CER will 
initielise properiy, First, however, we check to sake 
sure that the Clock passes *TST2" (the eddressing 
test), 2 ie @fdn°t we won’t toveh the clock here 
sinee we can’t afferé any tisecout traps if the elock 
should preve incapable of passing that test, 

Wext we vrestere ei) generel registers end other 
inforaetion that was Stereé on the stack when the power 
failure eceurred, 

Lest we cheek te see if a sessege vas being typed out 
at the tine the power teilure occurred, 

I¢@ neo sessage was being typed, we will types *PreOK", 
Id @ pessege was being typed, we will back up the ASCII 
string pointer te piek up the eherecter thet wes lost 
when the power gelilure eccurred, then continue to type 
out the sessege, NOTES If the power feilure did not 
eceur in the serial line unit controlling the console 
1/0 device, @ duplicate enerecter will be typed of the 
lest enarecter typed befete the power fail thet caused 
the CPU te ge away, 
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MAINDECe{ 1 epVKPACA MACY11 27(663) 2eMAY°77 153903 
DVKPA,P1i TABLE OF CONTENTS 

is OPERATIONAL SWITCH SETTINGS 
27 TRAP CATCHER 
46 BASIC DEFINITIONS 

162 ACT11 HOOKS 
173 APT PARAMETER BLOCK 
195 COMMON TAGS 
239 APT MAILBOXeETABLE 
2008 ERROR POINTER TABLE 
374 INITIALIZE THE COMMON TAGE 
431 TYPE PROGRAM HANE 
436 GET VALUE FOR SOFTWARE SWITCH REGISTER 
ans Ti @WRITE CORE WITH MEMORY PATTERN 
$19 T2 TEST THAT THE CLOCK GIVES *B RPLY® OW *"DIN® AND *DOUT® 
886 T3 @TEST THAT BITE (INTR, ENDL) CAN BE SET AND CLEARED 
615 v4 @TEST THAT THE CLOCK READY FLAG WILL SET AND THE CLOCK INTERRUPTS 
e768 FS @TEST THAT WE CAN CLEAR READY FLAG 
728 T6 @TEST THAT THE CLOCK DOESN*°T INTR, WHEN INTR, ENABLE CLEAR 

763 tT? @OVERITY MEMORY LOCATIONS WRITTEN IN TESTI 
797 T10 @ENO OF TESTS 
604 ENO OF PASS ROUTINE 
929 MEMORY TEST O4 POWER UP, 
964 CLOCK CHECK APTER POWER UP 

1001 ERROR HANDLER ROUTINE 
10$1 ERROR MESSAGE TYPEOUT ROUTINE 
1098 SCOPE MANDLER ROUTINE 
1164 TTY INPUT ROUTINE 
1303 BINARY TO OCTAL CASCII) AND TYPE 
13860 CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 
1447 TYPE ROUTINE 
1526 APT COMMUNICATIONG ROUTINE 
1688 TRAP DECODER 
16861 TRAP TABLE 
1701 ASCII MESSAGES 

SEQ 0017 
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MAINDEC*{4 1 eDVKPACA MACY11 27(¢663) 2°eMAY*77 15203 PAGE ji 

DVKPA,Pil 3£Q 0016 

i etITLE MAINDEC*iLeDVKPACA 
2 p®COPYRIGHT (C) 1977 
3 p*DIGITAL EQUIPMENT CORP, 

4 p@MAYNARD, MASS, 01754 

5 Bed 
6 p®PROGRAM BY EDWARD C, BADGER 
» | 7 

8 p@THIS PROGRAM WAS ASSEMBLED USING THE PDP11 MAINDEC SY¥SmMAC 

9 p@PACKAGE (MAINDECe11eDZQACeC2), SEPT 14, 1976, 

10 8 

+4 000001 oTnei 

i 
+ @SBTTL OPERATIONAL SWITCH SETTINGS 

i 4% 
is 9@ SWITCH USE 
16 9® eeseen SOTC®OSHMOGOSR ZOOS VESD 

17 9® 48 HALT OW ERROR 

16 ge 14 LOOP ON TEST 

19 9® 13 INHIBIT ERROR TYPEOUTS 

20 s@ ii INHIBIT ITERATIONS 

21 s@ 10 BELL OW ERROR 

22 ® g LOOP OW ERROR 

23 9® i) LOOP OW TEST IN SWRETEC> 

24 
eS8TTL TRAP CATCHER 

2 
27 000000 80 
28 - g@ALL UNUSED LOCATIONS FROM 4¢776 CONTAIN A *,02* 

29 pOAND “JER PC,RO® SEQUENCE TO CATCH ILLEGAL INTERRUPTS, 

30 peAND INTERRUPTS TO THE WRONG VECTOR, 

31 pOLOCATION © CONTAINS A QO TO CATCH IMPROPERLY LOADED 

32 peVECTORS 
33 000004 a4 

34 000004 006614 000200 e¥ORD TOTRD, 200 pHANDLE BUSS ERROR, 

35 000174 08174 j 
36 0001474 000000 DISPREGs , WORD 0 pp SOFTWARE DISPLAY REGISTER, 

37 000176 000000 SUREG: ,WORD 0 ppSOFTWARE SWITCH REGISTER, 

38 000100 8300 

39 000100 000104 000200 000002 e¥ORD 104,200,2 gIF *B EVENT® ON GeBUS 18 

40 pCONNECTED, WE NEED A WAY OF 

41 000200 @8200 gIGNORING ITS INTERRUPTS, 

4 000200 000137 001374 JMP START 

= @SBTTL BASIC DEFINITIONS 

4 

46 p@IUITIAL ADDRESS OF THE STACK POINTER eee 1100 eee 

47 001100 STACKe 1100 
ae ,fOUlY ENT, ERROR p9BASIC DEFINITION OF ERROR CALL 

3 ZQury I0T, SCOPE ppBASIC DEFINITION OF SCOPE CALL 

$1 pONISCELLANEOUS DEFINITIONS 
$2 000011 ite ii p9CODE FOR HORIZONTAL TAB 
$3 000012 Lfe 12 99CODE FOR LINE FEED 

$4 000018 Cas 4s p9CODE FOR CARRIAGE RETURN 
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MAINDECe{ {epyKPACA MACY11 27(663) @2°MA¥Y°77 15:03 PAGE 2 
DVKPA,Pii BASIC DEFINITIONS SEG 0019 

$$ 000200 CALFe 200 99CODE FOR CARRIAGE RETURN@LINE FEED 
&& 177776 Pie 177776 ppPROCESSOR STATUS WORD 
$7 ,COUIY PS,PEW 
aS 177774 OTKLMTe 177774 ppSTACK LIMIT REGISTER 
ag 177772 PIRGe 1477772 ppPROGRAM INTERRUPT REQUEST REGISTER 
60 177870 Déwre 1979870 ppMAROWARE SWITCH REGISTER 
= 177870 OOIsPs 1977870 ppHARDWARE DISPLAY REGISTER 
r 
63 p@GENERAL PURPOSE REGISTER DEFINITIONS 
64 000000 ROe 60 p9GENERAL REGIGTER 
64 000008 Ris tT | p9GENERAL REGISTER 
66 000002 R2e a2 p9GENERAL REGISTER 
67 000003 hae Le) ppGENERAL REGISTER 
ae 000004 Rée \4 p9GENERAL REGISTER 
69 000008 Boe as p9GEWERAL REGISTER 
70 000006 Rée he ppGENERAL REGISTER 
71 000007 Rie a7 ppGENERAL REGIGTER 
72 000006 &Pe &6 ppS8TACK POINTER 
73 000007 pce Q7 ppPROGRAM COUNTER 
74 
78 p@PRIORITY LEVEL DEFINITIONS 
76 000000 PROS 0 s9PRIORITY LEVEL 0 
77 000040 Peie 40 ppPRIORITY LEVEL 1 
78 000100 PR2e 100 ppPRIORITY LEVEL 2 
79 000140 Ppriea 140 pePRIORITY LEVEL 3 
60 000200 PREe 200 ppPRIORITY LEVEL 4 
61 000240 PREG 240 ppPRIORITY LEVEL § 
e2 000300 PRée 300 ppPRIORITY LEVEL 6 
63 000340 PRIC 340 ppPRIORITY LEVEL 7 
84 
es pO* SWITCH REGISTER® SWITCH DEFINITIONS 
rT} 100000 841Se 100000 
07 040000 . 64148 §©40000 
ae 020000 84138 20000 
69 010000 84128 §=©10000 
90 004000 S¥iie 4000 
a 002000 e"10e 2000 
92 001000 evoee 1000 
93 000400 svoee 400 
94 000200 suo?e 200 
98 000100 euoée 100 
98 000040 auose 40 
97 000020 sv04e 20 
96 000010 suode § 10 
9 000004 euoze 64 

100 000003 svois 2 
101 000001 e"o0e 1 
102 eSQUIY SH09,6Ne 
103 eZQULVY Boe, swe 
104 eZQUIVY 8N07,8N7 
108 eSQULVY Bw06, ENG 
106 efQUrV Bwos,sus 
107 eSQUSVY BNO4, BNE 
108 eZQUTY 6Y03,6N3 



MAINDECe{ ie VKPASA 
DVKPA,Pii 

109 
110 
iii 
112 
113 
114 
415 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 

MACYi1 27(663) 
BASIC DEFINITIONS 

100000 
040000 
020000 
010000 
004000 
002000 
001000 
000400 
000200 
000100 
000040 
000020 
000010 
000004 
000002 
000001 

177846 
000100 
000008 

2emMAYe? 

»fQurv 
»COury 
»fQury 

p@DATA 
BITiSe 
BITI4ée 
BITi3e 
BIti2e 
BITiie 
BITioSe 
Brt0ee 
BrITose 

BITo7e 
BIT0ée 
BrITose 
BITOée 
BITO3e 
BITO3es 
BrTois 
BrT00e 
,toury 
-touryv 
»ZOurVv 
teurv 
»feurv 
efouryv 
efQury 
efQurv 
feuryv 
etoury 

7 #48803 PAGE 3 

6W02,8W2 
8w01,8Wi 

8400, 80 

BIT DEFINITIONS (BITOO TO BITIS) 
100000 
40000 
20000 
10000 
4000 
2000 
1000 
400 
200 
100 
40 
20 
10 
4 
3 
i 
BITO9,BIT9 
BIT08, BITS 
SIT07,81T7 
BITO6, BITE 
BITOS, BITS 
BIT04, BIT4 
BIT03,BIT3 
BIT02, 8272 
BIT0% ,BIT1 
BIT00, B70 

®CPU® TRAP VECTOR ADDRESSES 
a 
10 

TOI TVECsi4 
PRIVECS 14 
BPTVECe 14 
IOTVECe 20 
PYRVECS 24 
BNTVECs 30 
TRAPVECS34 
@RVECe 60 
TPVECe 64 
PIROVECS240 

ABASEe 1773946 
AVECTie 100 
eTNel 

eS8TTL ACTIi HOOKS 

$9900 800000000000000008 00000 0F HS OHEESEOSOOEESO SOOO HEHHHHSHORCOOS 

, 
* 

ep TIME CUT AND OTHER ERRORS 
ppRESERVED AND ILLEGAL INSTRUCTIONS 
pe°t? BIT 
geTRACE TRAP 
gp BREAKPOINT TRAP (BPT) 
se INPUT/OUTPUT TRAP (10T) se6COPECe 
ppPOWER FAIL 
ppEMULATOR TRAP (EMT) SOERRORGS 
pe°TRAP® TRAP 
geTTY KEYBOARD VECTOR 
geTTY PRINTER VECTOR 
pePROGRAM INTERRUPT REQUEST VECTOR 



q 

MAINDECe4 gepVKPACA MACY41 276663) 2°MAY°77 19903 PAGE 4 
DVKPA,P11 ACT14 HOOKS SEQ 0021 ( 

163 pHOOKS REQUIRED BY ACTIi 
164 000204 esvPCe, pSAVE PC f 
168 000046 9246 
166 000046 003324 SENDAD 991)8ET LOC,46 TO ADDRESS OF SENDAD In ,SE0P 
167 000082 98582 ‘ 
168 000082 000000 WORD 0 992)8ET LOC,.$2 TO ZERO 
169 000204 eesvec 1) RESTORE PC 
170 001000 921000 ¢ 
44 eS8TTL APT PARAMETER BLOCK 
17 
173 $$ SCDG22HHGEHFEOH THO DIEEHSS OGEOHSRTSSIOGHISLHVOSOPDUTOHOETDOSOOHOR 4 

174 seEt LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
178 § 10000000000 80600000 000000000 0000000000000000000000000000000 00000 
176 001090 tke, eeSAVE CURRENT LOCATION ( 
177 00003. e024 998ET POWER FAIL TO POINT TO START OF PROGRAM 
178 000024 000200 ' 300 99POR APT START UP 
179 000044 9044 pePOINT TO APT INDIRECT ADDRESS PUTR, ‘ 
180 000044 001000 GAPTHOR 7 ;9P0INT TO APT HEADER BLOCK 
161 001000 o%, OX peRESGET LOCATION COUNTER 
162 PPSOMSOFEOS OSSD EOSEHSHESEHEHOESEESDOSHSHOOOEEO HSE RE SRODUDESODORTD é 
163 pSETUP APT PARAMETER BLOCK AS DEFINED IN THE APToPDP11 OLAGHOSTIC 
+0) pINTERFACE SPEC, ; 
i 
186 0010900 GAPTHDs 
187 001900 000000 ORIBTEs ,WORD 06 peTWO NIGH BITE OF 16 BIT MAILBOX ADDR, 
186 001002 001174 ORBADRe ,WORD OMAIL ppADORESS OF APT MAILBOX (BITS 0°18) { 
189 001004 000074 eTethe ,WORD 60, ppRUN TIN OF ge 28st 
190 001006 000170 GPASTH, WORD 120, gpgRUN TINE Sn SECe 16T PASS OW 1 UNIT (QUICK VERIFY) 
191 001010 000170 OUNZTNe WORD 120 ppADDSTIONAL RUN tine. (8EC6) OF A pass FOR GACH “ADDITIONAL UNIT ‘ 
192 001012 0000313 eWORD 8 sETE OMAIL/2 pp LENGTH MAILBOR@ETABLE( WORDS) 
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193 
194 
198 
196 
197 
198 
199 
200 
203 
202 
203 
204 
208 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
2368 
239 
240 
241 
242 
rt) 
244 
245 
as 

DVKPA,Pi3 

001100 
001100 
001102 
003103 
001104 
001106 
001410 
001312 
001414 
001115 
001116 
001120 
001122 
001124 
001136 
001130 
001132 
001134 
001136 
001136 
001140 
001142 
001144 
001146 
001180 
001152 
001184 
001158 
001186 
001187 
001160 
001162 
001164 
001170 
001171 
001172 

001174 
001174 
001176 
001200 
001202 
001204 
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000000 
000 
000 

000000 
000000 
000000 
000000 

000 
008 

000000 
000000 
000000 
000000 
000000 
000000 
000000 

000 
000 

00000 
1797870 
177870 
177860 
177862 
177864 
177866 

000 
002 
012 
000 

000000 
000000 
177607 

077 
0415 

000012 

000377 

MACYI4 27(663) 
TAGS 

2°MAYe77 15503 PAGE § 

»S8TTL COMMON TAGS 

9 9 09000000000000000000000000000000000000000000000000 0000000000008 
p@THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
p®USED IN THE PROGRAN, 

OCNTAGs 

OTSTNN: BYTE 
GERFLGs ,BYTE 
eICnts WORD 
OLPADRs , WORD 
OLPERR, ,WORD 
GERTTLG WORD 
OITEND: BYTE 
GERMAXs BYTE 
GERRPCe , WORD 
SGDADRe ,WORD 

SCDDATs ,¥ORD 
SBODATS ,WORD 

GAUTOSs ,BYTE 
OINTAGS ,BYTE 

gun, ,WORD 
DISPLAY: WORD 
6TKSs 177860 
OTKBs §=—. 1.77862 
eTPss §=— 177864 
OTPBs §«©— 177866 
ONULLs BYTE 

s9S8TART OF COMMON TAGS 

ppCONTAING THE TEST NUMBER 
psCONTAINS ERROR FLAG 
spCONTAING SUBTEST ITERATION COUNT 
ppCONPAINS SCOPE LOOP ADDRESS 
ppCONTAINS SCOPE RETURN FOR ERRORS 
ppCONTATNS TOTAL ERRORS DETECTED 
ppCONPTAING ITEM CONTROL BYTE 
ppCONTAING MAX, ERRORS PER TEST 
p9CONTAING PC OF LAST ERROR INSTRUCTION 
s9CONPAINS ADDRESS OF °GOOD" DATA 
p9CONTAZNG ADORESS OF °BAD* DATA 
ppCONTAING °GOOD* DATA 
psCONTAING °BAD® DATA 
pPREGERVEDSCNOT TO BE USED 

spAUTOMATIC MODE INDICATOR 
peTAHTERRUPT KODE INOICATOR 

)pADDRESS OF SWITCH REGISTER 
SPAODRESS OF DISPLAY REGISTER 
getty KOO STATUS 
ppftY KBO BUFFER 
ppT?Y PRINTER STATUS REG, ADDRESS 
pe2TY PRINTER BUFFER REG, ADDRESS 
ppCONTAZNS NULL CHARACTER POR FILLS 
p9CONPAZNS 9 OF PILLER CHARACTERS REQUIRED 
POINGERT PILL CHARS, AFTER A °LINE PEED* 
SP°TERNZNAL AVAILABLE® PFLAG (OIT<O7SedetEs) 
MAX, NUMBER OF ITERATIONS 
p9SSCAPE OW ERROR ADDRESS 

€2073€377>¢377> gsCODE FOR SELL 
494 

9 1 000000600000000000000000000000000000000000000000008 0800 000CE008 
eSBTTL APT HAILBOX-ETABLE 

09 08080000006 0000860009008008 0008 00000088008 008 HH OHHHHOHHOHSOOHEO 

ONSGTYs WORD 
OFATALs ,WORD 
STESTNs , WORD 
@PAS8; WORD 
@DEVCT: ,WORD 

AMBGTY 
APATAL 
ATESTN 
APASS 
ADEVCT 

p9APT MAILBOX 
pgMESSAGE TYPE CODE 
peFATAL ERROR NUMBER 
ppTEST NUMBER 
p9PASS COUNT 
ppDEVICe Count 
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e OVKPA,Pii APT MAILBOX°ETABLE 

247 001206 000000 
€ 248 001210 000000 

249 001212 000000 
280 001214 

€ 281 001214 000 
282 001218 000 
253 001216 000000 

cc 284 001220 000000 
288 001222 000000 

ut 
e 288 

se 
€ 261 

262 001224 000 
€ 263 001228 000 

264 

388 
ad 267 

268 0012326 000000 
r 269 

270 001330 000 
271 004231 000 

@ 272 001232 000000 
273 001234 000 
274 001238 000 

€ 278 001236 000000 
276 001240 000 
277 001241 000 

€ 278 001242 000000 
279 001244 000400 
280 001246 000000 

g 261 001280 177846 
282 001282 000000 
283 001284 000000 

€ 264 001286 

€ 

¢ 

€ 

€ 

€ 

e 

ce 

2°MAY°77 15903 PAGE 6 

SUNIT: WORD 
@MSGAD, ,WORD 
ONBGLG: ,WORD 
SETADLEs 
env; BYTE 
CENVNy BYTE 
OSWREG: ,WORD 
s0suR, WORD 
eCeu0P: ,WORD 

OMTYPi1¢ , BYTE 

AUNIT 
AMBGAD 
AMEGLG 

AENYV 
AENVM 
ABWREG 
AUSUR 
acpuop 

9923/0 UNIT NUMBER 
ppMESSAGE ADDRESS 
p9MESSAGE LENGTH 
pp9APT ENVIRONMENT TABLE 
pepENVIRONMENT BYTE 
pPENVIRONMENT MODE BITS 
poAPT SWITCH REGISTER 
peUGER SUITCHES 
99CPU TYPE, OPTIONS 
BITS 1SelieCPU TYPE 

£1704001,11/05002,11/20803,11740804,11/45805 
11770806, 900007, 6810 

BIT LO0@REAL TINE CLOCK 
BIT SeFLOATING POINT PROCESSOR 
BIT GOeNEMORY MANAGENENT 
peNIGH ADDRESS, N.S, SITE 
poMEn, TYPE, BLKO4 
MEM, TYPE BYTE ce (NIGH BYTE) 

900 HBEC CORES00) 
300 BSEC BIPOLAR®002 
600 NBEC ROSCH0S 

oe ADDRESS, BLKO1 
MEN, LAST ADOR,0} BYTES,TNIS WORD ANDO LOW OF *TYPE* ABOVE 

poUIGN ADORESS, N.S, OTTE 
pp MEN TYPE, BLKOS 
yMEM LAST ADDRESS, BLKO2 
9g NtGn ADORESS, 4,8 BYTE 

1 MEN FEPE,BLAGD 
fT ADDRESS, BLKO3 

eared as ADORESS, M,6 BYTE 
open TYPE, BLESS 
ppMEM LAST ADDRESS, BLKOG 
pet UPT VECTORG1,8US PARIORITYES 
PPINTERRYPT VECTORESSUS PRIORITIEI 
p9BASE ADDRESS OF EQUIPHERT UNDER TEST 
peDEVICE Aap 
psCONTROLLER DESCRIPTION WORDES 
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° DVKPA,P1i ERROR POINTER TABLE 8EO 00246 | 

2ee »SBTTL ERROR POINTER TABLE 

« 2686 p@THIS TABLE CONTAING THE INFORMATION FOR EACH ERROR THAT CAN OCCUR, 
209 }@THE INFORMATION 26 OBTAINED BY USING THE INOEX NUMBER FOUND IR 
290 pOLOCATION QITEMS, THIS NUMBER INDICATES WHICA ITEM IN THE TABLE 18 PERTINENT, ( 

® 291 pONOTELS IF OITENS 16 © THE ONLY PERTINENT DATA 18 (SERRPC), 
29a pONOTE2s EACH ITEN IM THE TABLE COWTAING 4 POINTERS EXPLAINED AS FOLLOWS; 

C 294 © eM” psPOINTS TO THE ERROR NESSAGE 
298 0 DH ppPOINTS TO THE DATA HEADER 

e 2968 3° of ppROINTS TO THE DATA ( 
297 ° oF ppPOINTS TO THE DATA FORMAT 
2 
988 ( 

6 300 001286 SERRTBS 

308 
€ 303 sI7EN 8 ‘ 
° 308 001286 006786 EM pMEMORY READ/WAITE ERROR | 

306 001260 007168 DMS pERRPC = ADORi«WAAS 8/8 
: 307 001262 007324 DTL pOEARPC, RADOR, SBODAT, SGDDAT 
° 308 001264 007364 DFO pALL NUMBERS ARE IN OCTAL FORM r 

0 

tf sat , 
® 312 001266 007008 £N2 PMEMORY DATA ERROR AFTER POWER FAIL 

313 001270 007168 DMs sERRPC = ADORSs«WAS 6/8 
° 314 001272 0073246 DT pSERRPC, RADOR, GOODAT, SGODAT ( 

+H 001274 007364 oro pALL NUMBERS ARE IN OCTAL PORK 

317 sIten 3 ( 
& 318 

319 001276 007083 ena sCLOCK CSR ERROR 
e 320 001300 007222 DH pERRPC | WAS 6/8 r 

321 001302 007336 Ts pSERRPC, OBDDAT, OGODAT 
333 001304 007366 pro ALL NUMBERS ARE Im OCTAL FORM 

c 224 ;IvEN 4 

326 001306 007072 Ene sCLOCK ADDR ERROR ( 
6 327 001310 007247 DNe sERRPC ADDR 

328 001312 007346 pré pSERRPC,LKS 
° 329 001314 007364 DFO pALL NUMBERS ARE IN OCTAL FORM { 

; 331 sITEN OS 
332 ( 

& 333 001916 007118 EES SCLOCK INTERRUPT ERROR 
334 001320 007247 pH4 
338 001322 007346 pte ( 

e 336 001324 007964 bro pALL BUMBERS ARE IN OCTAL FORM 

438 pITEn 6 , ( 
9S 339 

o ( 

2 
a ( 

t



& q 

MAINDEC*4 1 eDVKPACA MACY11 27(663) 2°MAY*77 18:03 PAGE 8 
e DVKPA, P11 ERROR POSNTER TABLE | Sto 0025 ( 

340 001326 007166 ENG pINTERRUPT ERROR 
° 341 001330 007268 DH6 ;TEST © ERRPC TO FROM ( 

342 001332 007384 DT6 ;TOTNM, GERRPC, TRIO, TRERO 
343 001334 007364 DFO pALL NUMBERS ARE IN OCTAL FORM 

‘ 
® 348 REGISTER DEFINITION, CONSTANTS, STORAGE, 

346 , 
e 347 001336 177846 LKSs =, WORD Ss ABASE y>N0 —« <ADDRESS OF CLOCK COR, IF DIFFERENT ( 

348 S>PATCH <jCHANGE CONTENTS OF *SBASE*, 
349 001340 000100 KVECT; ,WORD AVEC: 1200 <gVECTOR ADDRESS OF CLOCK, 

€ os 001342 000102 KVECTPs ,WORD  AVECTIC2 p>PATCH <p ( 
4 

352 001344 017670 | NILINe ,WORD 0176470 HZ ADOR, CORE FOR WRITE PATTERN 
e 383 001346 007370 LOLINs (WORD WENST sLOW ADOR CORE FOR WEM TEST, | r 

386 001380 007372 LOW2s «SWORD «= HENS Toa NEXT ADDRESS, 
38 

e 356 001382 000000 PCOUNTs ,WORD 0 sCOUNTS @ OF POWER FAILS, r 
387 001384 000000 PFLAG? WORD 0 161 INDICATES PAIL, 0 © NO POWER FAIL 
388 001386 000000 ADCRs WORD 0 704 WHEN GE HAVE TESTED CLOCK ADORESS™ 

e 389 001960 000008 WEMWRe WORD 4 ret we WHEN MEMORY BEING WRITTEN, 1 
360 001962 000000 RADORe WORD 0 DURING WEN CHECK 
361 001964 000000 BADs «=, WORD sO a . one POWER DOWN BAD, 

° 362 001366 000000 BLECKs WORD 0 r 
363 001370 000000 LAWRs «SWORD pLAST MENORY ADOR,WRITTEN W/NEW PATTERN, 
364 001372 000000 WOCLEs WORD 0 sINOSCATES WEITRER THE CLOCK SHOULD BE TESTED OR HOT, 

e 268 a as es 900 THEN ES; p01 HOUSER MAY CAANGE TALS LOC, ( 
36 3 ( a7 
367 é } 

° 368 001976 013703 001346 START; MOV. LOLIN,R3 SET FOR KEN CHECK ON POWER UP, ( 
369 001600 092713 177999 WOV 00493) sPATTERN ALL ONES 
370 001406 010337 001370 MOV © RD,LAUR 

e 371 001410 008000 CLR Be ( 
372 ,SOTTL INITIALIZE THE COMMON TAGS 
373 ;OCLEAR THE COMMON TAGS (SCHTAG) AREA 

e 374 001612 012706 001100 MOV SOCRTAG, RG p972RST LOCATION TO BE CLEARED ( 
375 001416 008026 CLR R66 SpCLEAR MEMORY LOCATION 
376 001420 022706 003140 cup SUR,RE » pDONED 

e 377 001624 001974 bac +6 »pLOOP BACK IF HO ( 
378 001426 012706 001300 rt OSTACK, OP ;pOkTUP TRE STACK POINTER 
379 SPINZTIALIZE A PEW VECTORS 

° 380 001632 012797 006386 000020 HOV O8OCOPE,OOIOTVEC »)0T VECTOR FOR SCOPE ROUTINE ( 
381 001640 012737 000340 000022 HOV 6340, 00Z0TVECSS ppLEVEL 7 
302 001446 012797 0046032 000030 mov OOERROR, OOENTVEC » ENT VECTOR FOR ERROR ROUTINE 

° 303 001484 012737 000340 000092 MOY 0340, 00ENTVECS? ppLEVEL 7 ( 
304 001462 012797 006676 000034 MOV OOTRAP, OOTRAPVEC 9) TRAP VECTOR FOR TRAP CALLS 
385 001470 012737 000340 009036 NOV 0340,O0TRAPVEC SS) LEVEL 7 

e 306 001476 008097 001160 CLR ariecs peINITZALZZE WUNBER OF ITERATIONS ( 
387 001802 008037 ootie2 CLR OESCAPE SICLEAR THE ESCAPE ON ERAOR ADDRESS 
380 001906 112737 000004 001118 MOVS = 04, @ERNAK ppALLOW ONE ERROR PER TEST 

e 389 001914 012797 001814 001106 MOV 8 oeSLPADR I VENETEALZSE THE LOOP ADDRESS FOR scope ( 
390 001922 012737 001822 001110 Mov 0, SLOERR ppSETUP THE ERROR LOOP ADDRESS 
391 ppO2ZE FOR A HARDWARE QUISCH REGISTER, IF NOT POUND OR 39 ta 

° 392 ppEQUAL TO A *e4", SETUP FOR A SOFTWARE OWITCH REGISTER, ( 
393 001830 013746 000006 mov OOERRVEC,©(8P) 3)SAVE ERROR VECTOR 

C ( 

‘i 

] e nt ———— ae 
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DVKPA,Pii 

394 
398 
396 
397 
3668 
399 
400 
401 
402 
403 
404 
408 
406 

- 407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
B26 
4ai 
422 
423 
424 
425 
426 
427 
428 
429 
4206 
431 
aaa 
433 
434 
435 
436 
437 
438 
439 
440 
441 
443 
443 
aad 
44s 
446 
aa7 

001566 
001870 
001574 
001576 
001604 
001612 

001640 
001646 
001654 
001660 
001664 
001670 

001674 
001700 
001704 

001706 

001706 
001712 
001714 

001720 
001724 
001726 
001734 
001736 
001744 
001746 
001780 
001762 
001760 
001760 

MASYI1 27(663) 2°HAY*77 15903 PAGE 9 
INITIALIZE THE COMMON TAGS 

012737 
012737 
012737 
022797 
001012 

000403 
012716 
000002 
012737 
012737 
012637 

008037 
432737 
001403 
013737 

012737 
012737 
008037 
008037 
008037 
008037 

012746 
012746 
000002 

008227 
001033 
104403 

008737 
001012 
123727 
001406 
033727 
001008 
104406 
000403 
4112737 

001870 
4177870 
4177870 
4977999 

001876 

000176 
000174 
oo0tas 

003216 

003344 
000340 
001202 
001382 

000340 
662706 

1797779 

001762 

600042 

001214 

001140 

000004 
001140 
001142 
177354 

001140 
001142 

001215 

003140 

000001 

000176 

MoV 0648, 00ERRVEC 
MOV eDEWUR, SWR 
MOV ODDISP,OISPLAY 
CuP 0°3,O6uR 
BRE 666 

BR 688 
6468 nov 0666, (SP) 

RTI 
6560 MOV OBUPTG, SHR 

MoV OOJSPREG, DISPLAY 
66638 NOV (6P)o, O@ERRVEC 

CUR OPAaS 
BIT OAPTEIZE, SENVN 
BEO a3 
MoV OOBUREG, OUR 

6788 

nov @PDOWN, PURVEC 
nov 0340, PURVEC C2 
CLR SPARS 
CLR PCOUNT 
CLR AODCK 
CLR BAD 

MOV 0340,°(6) 
MoV 0606,°(6) 
RTI 

6068 

»SBTTL TYPE PROGRAM NAME 

998ET UP ERROR VECTOR 
99SCTUP FOR A HARDWARE SWICH REGISTER 
p9AND A HAROWARE DISPLAY REGISTER 
geTRY TO REFERENCE HARDWARE Suh 
p9BRANCH IF WO TIMEOUT TRAP OCCURRED 
p9AND THE HARDWARE GwR 28 NOT @ oj 
peORANCH IF NO TIMEOUT 
9988T UP FOR TRAP RETURN 

s9POINT TO SOFTWARE SUR 

p9RESTORE ERROR VECTOR 

pOCLEAR PASS COUNT 
p9TEST USER SIZE UNDER Apt 
99Y26,USE NONSADT SWITCH 
99NO,USE APT SWITCH REGISTER 

pINZTIALIZE POWER FAIL VECTOR, 
940 INTERRUPTS ALLOWED ON POWER FAIL, 
sCLEAR PASS COUNT 
sCUEAR POGER FAIL COUNT 
pCLOCK ADOR, NOT TESTED, 

9 /ePRe 
p/0UT NEW STATUS ON STACK 
}/PUT RETURN ADOR, OF STACK, 
9/00 AN ARTZ COU WILL RETURN TO NEXT 
p/ADOR, WITH NEW STATUS, IF STATUS 
1/00 THEN INTERRUPTS ALLOWED, 

peTYPE THE RANE OF THE PROGRAM IF FIRST PASS 
zrH¢ uy poPtnet TINE? 
BAL 68s p9SRanca IF HO 
TYPE 0708 soTVPE ASCITES STARING 

eSBTTL GET VALUE FOR SOFTWARE suttcn REGISTER 
76f oea2 peARS WE RUNNING UNDER XXOP/ACTP 
One 716 peSRancn tF vis 
Cura GENV, 63 peARE WE RUNNING UNDER APT? 
BE 716 ppORANCH 8F YES 
cup SUR, OSWREG +p SOPPHARE SWITCH REG SELECTED? 
BE 726 peORanca 3/7 uO 
ooeue = p9GET GOPTOSUR SETTINGS 

8 
i ae, MOVE 04,6AUTOB 998ET AUTOCHODE INDICATOR 

§ 
BR 9GET OVER THE ASCITES 

srere eABCIE socopeunsscouns vAD<CRLPD 
| 
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DVKPA, P11 GET VALUE FOR SOFTWARE SWITCH REGISTER SEO 0027 

aa 
449 
480 002002 LOOP: 
431 
432 
433 ] FOSVFSESEHHEOHDEREELEOLSHSSEDSOHSSHDSFISSISHSO IPSS SEER REHRDGESEOBERED 

ase pOTEST t WRITE CORE WITH MEMORY PATTERN 
4s 9®@ 
456 pOIN THIG TEST WE WILL WRITE AVAILABLE CORE WILL ALL OWES OR ALL 
437 p®ZEROS DEPENDING ON ODD OR EVEN PASS (RESPECTIVELY), 
ase s@APTER CORE 16 WRITTEN, WE WILL VERIFY RESULTS, 
459 9@ 
460 p®3F WE ARE In THE PROCESS OF CHANGING CORE PATTERN DURING A POWER 
461 POPAIL, ONLY THOSE LOCATIONS THAT WERE WRITTEN WILL BE CHECKED, 
462 9® 
463 FOSSHOSHESCSEEHHE SEKFESSESSHGSOSIHVEGSHSHVSEHVOSHSSTHVOOSHHSREOEDREOE BE 

464 002002 000240 76T1s NOP 
€ 465 002004 012737 000001 001160 MOV 01, 8TINES $900 § ITERATION 

468 

467 002012 112737 000001 001102 MOVR =«-«@ 1, OTS THN pSET TEST 61 
€ 46@ 002020 012737 000001 001200 NOV 61, 8TESTN pALSO 38 MAIL BOX! 

469 002026 012737 002042 001106 NOV 016,6LPADR sLOOP FOR ERROR 
470 002034 012737 002042 001110 MOV 016,0LPERR 
471 002042 042737 000003 001360 46% MoV 01, MENUR p04 WHEN WE ARE CHANGING MEMORY 
472 002080 013737 001346 003370 MOV LOLIN, LMwR SPATTERN oo PICK UP LOW ADDRESS 
473 002086 00800 CLR Ri sPATTERN @ © ON EVEN PASS 

® 474 002060 432737 000003 004202 BIT «=—s_ «04, OPASS p18 TRIS AN EVEN PASS? 
475 002066 001402 BEO 28 sYES © CONTINUE 

° 476 002070 012708 1997777 MoV eo4,Ri 980 © ODD PASS, CHANGE 70 ©1 
‘ 
478 002074 010177 18977270 28s MOV Ri, OLMWR pURITE PATTERN 
479 002100 008037 001366 CLR BLKCK pINOICATE 

c 400 SPATTERN OK FOR POWER UP CLOCK, 
401 b17 WAS © 3 THEN REVERSE PATTERN WOULD 

° 02 pMAVE BEEN USED, 
4g 
404 002304 023737 001370 001344 365 cup LMWR, NILIN pARG WE AT HIGH LIMIT? 
405 002412 001681 aco us 

€ 406 002114 103402 BLO as 
487 0021416 000000 MALT p8OFT ERROR} ADORESS I” LOLIN 
TT) sGREATER THAN AODRESS Im HILIN 

© 409 sPATAL CONDITION © OID YOU PATCH THESE 
490 002320 000771 ne ae pLOCATIONS? 3 HAD THEA RIGHT, 
491 002322 010177 197262 Ty} MOV Ri, OLMUR pURITE PATTERN 

g 492 002126 062737 000002 001370 ADD 02, LMWR 
99 002134 000763 Br 36 pLOOP BACK, 
& 

Cc aes 002136 008037 001360 seu CLR MEMWR s INDICATE WE°RE THROUGH WRITING 
“9 )MEM 
497 002342 013703 001346 mov LOLIM, RD sPUT LOWER LINZT IN RD 

e 498 002146 010302 MoV Rd, R2 pANO IN RQ 
499 
$00 pNOW LETS CHECK WEN 

© soi 

e 
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MAINDEC es 1 eDVKPACA 

DOVKPA,Pii 

$02 
$03 
$04 
$08 
$06 
$07 
soe 
$09 
$10 
$ii 
$12 
$13 
si4 
sis 
$16 
$17 
$18 
$19 
$20 
$21 
$22 
$23 
$24 
$25 
$26 
$27 
$26 
$29 
$30 
$31 
$32 
$33 
$34 
$35 
$36 
$37 
538 
539 
$40 
$41 
$42 
$43 
S44 
$48 
546 
$47 
$46 
$49 
s$0 
5S1i 
$352 
553 
584 

002162 
002166 
002174 
002202 

002244 
002252 

002270 

002272 

002274 

002276 

T1 

020237 
001418 

022201 
001773 

010237 
162737 
017737 
010137 

000004 

008737 
001402 
000137 

013746 
012737 

017737 

012737 
0127977 

012737 
000403 

104004 

012637 

MACY34 27(663) 2°MAYo77 15:03 PAGE 11 
WRITE CORE WITH MEMORY PATTERN 

001344 66s cuP R2,HILIM 
BEO T8T2 

cup C2)o,R1 
BEQ 66 

001362 MOV R2,RADDR 
000002 001362 aus @2,RADDR 
177162 001126 MOV @RADDR, SBODAT 
001124 MOV Ri, 6GDDAT 

ERROR i 

sARE WE AT HIGH ADDR? 

3 

pPATTERN OK? 
sYES © LOOP, 

yNO @ RECORD ADDR, 
9°2 @ REAL ADDR, 
sRECORD BAD DATA, 
pRECORD GOOD DATA, 

pPROBLEM WITH MEMORY BEFORE 
pEVEN A POWER FAIL, 

@TEST THAT THE CLOCK GIVES °B RPLY* OW “DIN® AND "DOUT® 
$1 FOF FOGHFSOESOSEFOEEOEE FEOF GOHE DGHHGEFHEGEHOTEIOGHSE ODEO SHOOTS CE 
peTest 2 

T8T2: SCOPE 

001372 t8T NOCLK 
BEQ 48 

003020 UMP MCLE 

aay 
000004 MOV ERRVEC,°(6) 
002270 000004 MoV 616, ERRVEC 

4177074 001126 MOV OLKS,SBDDAT 

002274 000004 MoV 626, ERRVEC 
000001 177086 mov 

000001 001356 MoV 01, ADCK 
BR ‘TY 

16% ERROR 4 

BR 4M 

28% ERROR 4 

000004 36h MoV (6)¢, ERRVEC 

pSHOULD WE TEST CLOCK (#0 YES) 

$81 NO TEST OF CLOCK, 

pGAVE CONTENTS OF LOC, 4 
s8ET FOR BUS ERROR OW "DiN® 

p188UE "B DIN L® AND CLOCK ADDRESS, 
sWILL TRAP FROM HERE IF CLOCK DOES 
pNOT RESPOND WITH °B RPLY L® 

p6ET FOR BUS ERROR OW *DOUT® 
61,O0LKS »I6SUE °B DOUT® AMD CLOCK ADDRESS, 

p¥ILL TRAP FROM HERE IF CLOCK DOES 
pNOT RESPOND WITH *B RPLY L* 

CLOCK DID NOT RESPOND WITH °S RPLY L* 
pWHEW 3860ED ADDRESS AND "B DIN L® 
pCHECK ADORESS SELECTION JUMPERS 
pAND ADDRESS ENTERED IN LOCATION °OBASE*, 

pCLOCK DIO NOT RESPOND WITH °B RPLY L* 
pWHEN Z68UED ADORESS AND °B DOUT L* 
WE KNOW ADORESS AND °B DIN" DID 
pWORK 6O ADDRESS MUX SHOULD BE GOOD, 

pRESTORE CONTENTS OF LOC 4, 

9990008000008 066080008000008 0880060000000000000000000 800800000808 

peTest 3 @TEST THAT BIT6 (INTR, ENSL) CAN BE SET AND CLEAKED 

FA 



| 
a
e
 

MAINDEC*1 1 eDVKPASA MACY14 27(663) 2°MAY*°77 15:03 PAGE 12 
DVKPA,Pil T) ©TEST THAT BIT6 (INTR, ENBL) CAN BE SET AND CLEARED SEQ 0029 

836 
$57 002304 008737 001356 188 T8sT ADCK yDID CLOCK ADDRESS TEST PASS? 
$88 002310 001002 BNE 26 YES © DO THIS TEST, 
$$9 002312 000000 MALT yO © HALT) WE CANNOT PROCEED IF 
$60 002314 000773 BP is pCLOCK CAN NOT BE ADDRESSED, PLEASE 
oes LOOP ON LAST TEST OR FIX PROBLEM, 
56 
ee 002316 005037 001384 288 CLR PFLAG CLEAR POWER FAIL FLAG 

6 , 
6a8 : 1 /°PRe 
$66 002322 012746 000340 MOV 6340,°(6) s/PUT NEW STATUS ON STACK 
$67 002326 012746 002334 MOV $648,°(6) j/PUT RETURN ADOR, ON STACK, 
$68 002332 000002 RTI 3/D0 AN RTI CPU WILL RETURN TO NEXT 
$69 p/ADDR, WITH NEW STATUS, IF STATUS 
$70 9/80 THEN INTERRUPTS ALLOWED, 
S71 0023934 6468 
$72 
573 
$74 002334 082777 000100 176774 Bis @BI76,OLKS #8ET INTR, ENABLE 
57S 002342 017737 176770 001126 nov OLKS,SBDDAT pREAD COR, 
$76 002380 032777 000100 176760 ert 8176, OLKS pO0ID If SET? 
$77 002386 001010 BNE 38 pYES CONTINUE 
$78 002360 008737 001354 T8T PFLAG yO20 A POWER FAIL OCCUR? 
$79 002364 001384 BRE ae pYES © REDO TEST, 
$80 
ae 002366 012737 000100 001124 mov 0100,8GDDAT pRECORD EXPECTED, 

503 002374 104003 ERROR 3 pINTERRUPT EWABLE BIT (B81T06) 
se4 sFAILED 70 SET, 
808 f) NOTE 
Su6 pA OZSCREPANCY COULD OCCUR IN ERROR 
$0? pTYPEOUT SINCE 8/8 © 100 BUT IF 
see pREADY FLAG WAS SET BAD DATA WOULD 
eae sEQUAL 200 DISPLAYING READY 
4 002376 000420 aR T8T4 99 

$92 002400 008037 001124 368 CLR @GDDAT sCLEAR 8/8 
$93 002404 008077 176726 CLR «OLS sCLEAR CLOCK CBR, 
$94 002410 017737 176722 001126 NOV OLKS, SBDDAT pREAD COR , 
$9S 002416 032737 000100 001126 BIT @BIT6,S88D0AT pOIO IT CLEAR, 
$96 002424 001004 BNE a4 980 © REPORT AN ERROR, 
$97 002426 008737 001354 78T PFLAG pYES © MAKE SURE #O POWER FAIL OCCURRED, 
$98 002432 001331 BRE 2e 
oe 002434 000401 op TeT4 rT 
60 
601 002436 104003 48s ERROR 3 pINTERRUPT ENABLE BIT FAILED TO 
602 sCLEAR (81706), 
603 y NOTES 
604 p3% ERROR TYPEOUT BIT? MAY ALSO 
608 p88 SET, THIS 38 HOT A BIT? ERROR, 
606 p¥E CAN NOT PREDICT WHEN BIT? 
607 pWILL SET OR CLEAR AND DO NOT 
soe pREFLECT IT 38 8/8, 
60 



610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
648 
649 
650 
681 
682 
653 
684 
655 
686 
687 
6s6@ 
659 
660 
661 
662 
663 

e
e
 

ee
 

e@
 
0
8
0
8
0
 

0 
0 

86 
6 

6 
8h 

h6
U8

]m
6m

UO
Wm

Ul
CU

OO
WD

Ul
UC

OO
DW

UC
UC

UC
OU

CS
HD

UL
UC

UO
UC

B 
© 

=’
 

002440 

002442 
002446 

002446 
002482 
002486 

002460 

002460 
002466 

002470 
002474 
002476 
002800 
002802 
002806 

002810 
002816 

002824 

002526 

002830 

0025936 
002842 
002846 

MAINDEC 1 1 epVKPASA 
DVKPA,Pii 

000004 

008037 

012746 
012746 
000002 

012777 
008002 

108777 
100438 
008202 
001373 
0086737 
001388 

0177937 
012737 

104003 

000430 

012777 

012746 
012746 
000002 

000240 
008737 
001331 

MACYi1 27(663) 
@TEST THAT THE CLOCK READY FLAG WILL SET AND THE CLOCK INTERRUPTS 

001354 

000340 
002460 

176642 

176622 
000300 

176650 

176602 

ail he a te 

2eMAYo?7 15303 PAGE 13 

p@TEST 4 @TEST THAT THE CLOCK READY FLAG WILL SET AND THE CLOCK INTERRUPTS 

TS6T4s 

46s 

SCOPE 

CLR 

MoV 
mov 
RTI 

PFLAG 

6340,°(6) 
0648,°(6) 

OBIT6,OLKS 
R2 

OLKS, SBDDAT 
€300,6GDDAT 

3 

78TS 

066,OKVECT 

sCLEAR POWER FAIL FLAG, 

9/°PRe 
)/PUT WEW STATUS ON STACK 
}/PUT RETURN ADDR, ON STACK, 
9/00 AN RTI 
s/ADOR, WITH WEW STATUS, 

COU WILL RETURN TO NEXT 
If STATUS 

9/80 THEN INTERRUPTS ALLOWED, 

}SET INTERRUPT ENABLE OW CLOCK, 
pREEP TIMEOUT COUNTER, 

pO010 READY FLAG SET? 
pYES © WEXT CHECK, 
940 © DID WE ALLOW ENOUGH TIME? 

sYES © DIO A POWER FAIL OCCUR? 
YES © OO TEST OVER, POWER FAIL 
sIMNITIALIZED CLOCK 
pRECORD CLOCK CER, 
sRECORD 8/8 

pCLOCK READY FLAG FAILED TO SET, 

97°PRe 
60,°(6) »/PUT NEW STATUS OW STACK 

9/PUT RETURN ADDR, OW STACK, 0698,°(6) 

PFLAG 

78 

9/00 AN RTI 
p/ADDR, WITH NEW STATUS, 

COU WILL RETURN TO NEXT 
If status 

9/80 THEN INTERRUPTS ALLOWED, 

pINTERRUPS FROM HERE | 
p§O INTERRUPT, DID A POWER FAIL OCCURP 
YES © DO TEST OVER, POWER FAIL = 
pIMZITIALIZED CLOCK, 

sCLOCK FAILED TO INTERRUPT 
pREADY FLAG DID SET, COULD YOU HAVE 
pA JUMPER WRONG? 

R
e
 

( 



e
e
 
@
e
e
e
e
e
e
e
e
e
s
8
v
8
t
e
e
e
e
e
8
e
e
8
e
8
0
 

0
8
0
 

© 

664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 
677 
678 
679 
680 
681 
682 
663 
604 
665 
666 
667 
608 
669 
690 
691 
692 
693 
694 
695 
696 
697 
698 
699 
700 
708 
702 
703 
704 
708 
706 
707 
708 
709 
710 
711 
712 
713 
714 
715 
716 
717 

002870 
002876 
002604 

002644 
002682 

002660 

002662 

002664 
002670 
002674 
002702 
002704 

002710 
002712 

002714 
002720 

002722 

MAINDEC*{ 1eDVKPACA 
DVKPA,Pii m4 

062706 

013777 
062797 
008077 

000004 

008037 

005077 
008002 

108777 
1004156 
008302 
001373 
008737 
001363 

017737 
012737 

104003 

000420 

008077 
008037 
017737 
001006 
008737 

001340 
000404 

008737 
001334 

MACY11 27(663) 

000002 
176826 

001354 

176814 

176806 

176466 
000200 

176446 
001124 
176436 

176842 
176534 

2e°MAYo77 15:03 PAGE 14 
@TEST THAT THE CLOCK READY FLAG WILL SET AND THE CLOCK INTERRUPTS 

663 ADD 

76% MOV 
ADD 
CUR 

04,R6 

KVECT, OKVECT 
62,@KVECT 
OLKS 

pUPOATE STACK POINTER 

pRESTORE VECTOR TO LOOK FOR 
pILLEGAL INTERRUPTS, 
pCLEAR CER, 

9 909008000050 800S SCOPES SOD ODOOOOHOOOOOHOCTOOOHOODOOSTOOOOOESO 
@TEST THAT WE CAN CLEAR READY FLAG peTEST § 

| hed 

p@IN THIS TEST WE°RE GONNA TRY TO CLEAR THE READY BIT (8IT07) 
9®TO DO THIS WERE GONNA CLEAR IT, STALL TIME ALLOWING 
p®IT TO SET AGAIN, THEN CLEAR IT TESTING THAT IT ACTUALLY CLEARED, 

§ PSSSOSSSSSSHSHHHOHSHHSSHSHHSHHSHHSOHHHHHHHHHHHHHHOHHOHOSHOOCHOSOOD 

T6TSs 4 =§=©6sCOPrE 

18s CLR 

CUR 
CUR 

MOV 
woV 

aan CUR 
CUR 
mov 
BNE 
?8T 

ait T8t 
BNE 

PFLAG 

OLKS 
R2 

OLKS 
aa 
R2 
a8 
PFLAG 
is 

OLKS,@BODAT 
@BIT7,8GDOAT 

3 

78T6 

OLES 
eGodat 
OLKS, SBDDAT 
ay 
PFLAG 

PFLAG 
sa 

sCLEAR POWER FAIL FLAG, 

)CLEAR CLOCK 
sCLEAR TIME OUT FLAG, 

pD2D READY FLAG SET? 

pTIME OUT (CALL ALLOWED TIME EXPIRE?) 
940 © LOOP 
YES © DID A POWER FAIL OCCUR? 
9YESB © DO TEST OVER, 

PRECORD CSR, 
PRECORD 8/8, 

pCLOCK READY FLAG FAILED TO SET, 

gTHE FLAG JUST SET NOW WE WILL 
sTRY TO CLEAR IT, 
gREAD THE COR IF ZERO @ OK, 
eIf NOT WE°LL REPORT AN ERROR, 
p07 COURSE WE*VE GOT TO CHECK 
pTHE POWER FAIL FLAG, SINCE A 
pPOWER PAIL COULD HAVE CLEARED 
gTHE PFLAG) 
9tF 60 REDO TEST 

8 

sCHECK POWER FAIL FLAGeIF POWER FALL OCCURED 
pOURING TEST AN ERROR COULD RESULT, ~~ 
#27 NO POWER FAIL OCCURED REPORT ERROR, 

sCOULD NOT CLEAR CLOCK 
pREADY FLAG (BITO7) 

SEQ 00315 



718 
719 
720 
721 
722 
723 
724 
728 
726 
727 
728 
729 
730 
731 
732 
733 
734 
738 
736 
737 
738 
739 
740 
741 
742 
743 
744 
748 
746 
747 
748 
749 
780 
781 
782 
753 
784 
735 
756 
757 
788 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 

o
e
 

© 
0 

o
o
 

0 
0 

0 
0 

co
 

0 
0 

0 
0 

0 
0 

0 
o 

o
o
 

|
 

h
w
 

002724 
002726 

002734 

002740 

002746 
002782 
002756 

002760 

002760 
002762 
002764 
002766 
002772 
002774 

002776 

003002 

MAINDEC*{ 1 epVKPACA 
OVKPA,Pii T6 

000004 
012737 

008037 

012777 

012746 
612746 
000002 

005002 
108202 
001376 
008737 
001360 
000403 

062706 

104005 

013777 
0627977 

012737 

000004 
012737 

008037 
008001 
132737 
001402 

MACY11 27(663) QeMAY*77 15:03 PAGE 15. 
@TEST THAT THE CLOCK DOESN°T INTR, WHEN INTR, ENABLE CLEAR 

$9 0900000000006 F OO COOHECCOOEOSSOSODOOOOCESHOOROOEODOOOOECHODEOOEOO8 
p®TEST 6 @TEST THAT THE CLOCK DOESN°T INTR, WHEN INTR, EWABLE CLEAR 
$9 0900000 000008 00000000000000000000000000000000000000000000000008 
T6Tés 4 8=6scoPE 

000020 001160 MoV 020,6TIMES 9900 20 ITERATIONS 

001354 18s CUR PFLAG gCLEAR POWER FAIL FLAG, 

002776 176372 MOV 038,OKVECT pSET FOR ILLEGAL INTERRUPT, 

3 /ePRe 
000000 MOV 60,°(6) »/PUT NEW STATUS OW STACK 
002760 MoV 0648,°(6) 9/PUT RETURN ADOR, ON STACK, 

RTI 9/00 AN RTI CPU WILL RETURN TO NEXT 
p/ADDR, WITH NEW STATUS, IF STATUS 
9/80 THEN INTERRUPTS ALLOWED, 

646% 

CLR R2 
283 IncB R2 ps STALL 

BRE 28 
001354 T8sTt PFLAG pNO INTERRUPT © DID POWER FAIL 

BRE 16 sY¥8S © RECO TEST, 
BR 48 

000004 384 ADD 04,6 pUPOATE STACK POINTER, 

ERROR $§ sCLOCK INTERRUPTED WHEN 
p8IT6 (INTR ERBL) CLEAR, 

001340 176326 48% MOV RVECT, OKVECT pRESTORE VECTOR 
000002 176320 ADD 62, OKVECT 

000006 001102 MCLKs MOV 06, 6TSTNN pENTRY POINT IF CLOCK NOT TESTED, 

$9 998800888 S SSS SHSSSHESEHSSHSSHSHHSOHHHHHSCHHHHSSHHHHHCOCHSLECES 

potest 7 @VERIFY MEMORY LOCATIONS WRITTEN IN TESTI 
® 

gOIN THIG MACRO WE ARE GOING TO VERIFY THE CONTENTS OF 
pOMEMORY AGAIN, WE ARE GOING TO DEVOTE MOST OF OUR TINE 
p°OF THE TOTAL TEST TIME HERE HOPING WE CAN CATCH A POWER 
pOPALL WHILE WE°RE READING MEMORY, 
9@ 
$1 090000000600000000000000000000000000000000000000000000000000000 
T6T7¢ 4 =— SCOPE 

002000 001160 MoV 0002000,6TIMES 4300 002000 ITERATIONS 

001354 CLR PFLAG 
CLR Ri pZERO PATTERN 16 EVEN PASS, 

000001 001202 BITS 08170, 8PASS pEVEN PASS? 
BEG is YES © CONTINUE 

\ 



e|
 

w
r
e
 

MAINDEC*1 1 °DVKPACA 
OVKPA,Pii 

772 
773 
774 
7758 
776 
777 
778 
779 
780 
781 
762 
763 
784 
788 
706 
787 
766 
789 
790 
791 
792 
793 
794 
798 
796 
797 
798 
799 
800 
603 
602 
803 
804 
60s 
606 
807 
608 
809 
810 
611 
612 
613 
614 
615 
616 
617 
018 
619 
a29 
621 
822 
623 
uae 
625 

003064 
003070 

003072 
003074 
003076 
003102 
003110 
003116 

003170 
003174 

003246 
003246 
003252 

7 

012703 
013702 

020237 
001418 

022201 
001773 
010237 
162737 
017737 
010137 

104001 

006237 
008037 
008037 
008237 
042737 
008327 
000001 
003068 
012737 
000001 
003186 

104401 
000406 

013746 
104402 
104401 
000410 

013746 
104402 

MACYi1 27(663) 
@VERIFY MEMORY LOCATIONS WRITTEN IN TESTI 

1777797 
001346 

001362 
000002 
176246 
001124 

003176 

2°MAY*77 15803 PAGE 16 

MoV o°1,Ri )NO © PATTERN ALL ONES, 
168 MOV LOLIM,R2 sPICKeUP LOW ADDRESS 

288 cup R2,HILIM pARE WE AT HIGH ADDRESS? 
ry x) T8710 ” 

cup (2)¢,R4 sPATTERN OK? 
BEO 28 sYES © LOOP, 
nov R2,RADDR p40 © RECORD ADDR, 
sus 62,RADDR 9°2 © READ ADDR, 
MOV @RAODR,SBDDAT GET CONTENTS 
MOV Ri, @GDDAT 3GO0D DATA, 

ERROR 1 PROBLEM WITH MEMORY, DATA 
pREAD NOT DATA DEPOSITED, 

$1 0999000 000000000 000000000000 OOOOOODOOODOOHODSHOOOOOHOHHOTORCOS8 
p®TEST 10 ®END OF TESTS 
1990000000 000000000000000000000000000000000000000000000000000008 
TST108 SCOPE 

eS8TTL END OF PASS ROUTINE 

9 09000000000 0000000000000000000000000000000000000000000000000008 
peINCRENMENT THE PASS HUMBER (6PASS) 
p@ZF THERES A HONTTOR GO TO IT 
p@3F THERE 16N°T JURP TO LOOP 

sEOPs 
HC BLKCK 
CLR eTeTaN p9ZERO THE TEST NUMBER 
CLR STINES 99SERO THE MUMBER OF ITERATIONS 
INC Opass peINCREMENT THE PASS NUMBER 
Br¢c $100000,6PASS 7;DON°T ALLOW A NEG, NUMBER 
DEC (PCde 19 LOOP? 

scopcts ,WwORD 1 
BGT sDoaGn 9 YES 
wOV CPCIO, OC PCIe peRESTORE COUNTER 

eEnDCTs ,WORD 1 
e£oPrct 

TYPE 06686 geTYPE ASCIZ STRING 
BP 646 99GET OVER THE ASCIZ 

gece eASCIZ <200>0END PASS 86 
68 

MOV 6PASS,°( SP) ppSAVE GPASS FOR TYPEOUT 

TyPoc 9960 TYPReeOCTAL ASCIIC(ALL DIGITS) 
TYPE 0678 seTYPE ASCIZ STRING 
BR 668 99GET OVER THE ASCIZ 

996780 ,ASCIZ © POWER FAILS 06 

Mov PCOUNT, ©( SP) ppSAVE PCOUNT FOR TYPEOUT 
tTyPoc 9960 TYPE°eOCTAL ASCIICALL DIGITS) 



826 
627 
828 
629 
630 
631 
632 
633 
034 
635 
636 
637 
626 
839 
640 
641 
43 
a4) 
Hag 
o4s 
46 
e447 
e048 
049 
6s0 
esi 
082 
653 
os4 
ess 
656 
6s7 
a8 
os 
860 
661 
a2 
663 
064 
06s 
666 
067 
68 
069 
870 
6713 
872 
673 
874 
675 
676 
677 
078 
679 

‘
p
e
 

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

MAINDEC*{ 1 °DVKPACA 
DVKPA,Pii 

MACYi1 27(663) 
END OF PASS ROUTINE 

008737 
001415 

104401 
060412 

013700 
001408 
000008 
004710 
000240 
000240 
000240 

000137 
002002 

377 
003344 

008737 
001402 
000000 
000773 

008237 

008737 
001410 

037797 
001404 
008037 
008237 

008077 
010046 
010146 
010246 
010346 
010446 
010846 
013746 
013746 
013746 
010637 
012700 
013737 

001372 

093270 

996968 
686s 

000042 6GET423 

SENDADS 

377 000 sENULLs 

176782 178782 

178722 

2eMAYo?? 15003 PAGE 17 

p
e
e
s
 

ee 
ss
es
s 

NOCLK 
is 

pWAS CLOCK TESTED? 
YES SKIP TYPEOUT, 
p40 INDICATE CLOCK NOT TESTED, 

peTYPE ASCIZ STRING 
99GET OVER THE ASCIZ 

@ CLOCK NOT TESTEDS 

0642,R0 
@DOAGN 

OC PC)o 
LOoP 
#1,°1,0 

OLKS 
RO, °(6) 
Ri,e(6) 
R2,°(6) 
R3,°(6) 
RE,°(6) 
RS ,°(6) 
OGDDAT, (6) 
GBDOAT, © (6) 
RADOR, ©(6) 

Gre 
620, 
OGDDAT, 6GDDAT 

99GET MONITOR ADDRESS 
ppBRANCH IF HO MONITOR 
s9CLEAR THE WORLD 
9960 T0 MONITOR 
99 SAVE ROOM 
p97OR 
peACTis 

pp RETURN 

peNULL CHARACTER STRING 

)HAVE WE HAD ENOUGH TIME TO 
sOOWN ERROR ON PREVIOUS POWER FAIL? 
YES © ERROR POWER DOWN ROUTINE 
03D NOT HAVE TINE TO COMPLETE 
sSEQUENCE BEFORE CPU STOPPED, 

$8 POWER DOWN *HOT ENOUGH TINE FLAG 

p28 PROCESS OF CHANGING PATTERN? 
p80 GET OUT, 

sNOCHAD WRITTEN WHEW PATTERN@BUT HOT 
pHAD TINE ENOUGH TINE TO CLR BLACK 

p8TOPp CLOCK, 
pGAVE GENERAL REGISTERS 

pNOW WE WELL SIMULATE DOING 
$60, INSTRUCTIONS, THE POWER DOWN 

(
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@
e
@
e
e
e
e
e
e
v
e
v
e
2
8
e
8
8
8
 
8
8
8
8
 

e
8
6
6
 

& 
© 

@ 
@ 

680 
La 
602 
ee) 
£04 
ees 
a6 
ee7 
oe 
eee 
690 
091 
952 
693 
ao4 
69s 
896 
607 
696 
699 
900 
901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
911 
912 
913 
914 
915 
916 
917 
918 
919 
920 
921 
922 
923 
924 
925 
926 
927 
928 
929 
930 
931 
932 
933 

003466 
003474 

003506 
003812 
003516 
003820 

003862 
003566 
003574 
003876 
003604 
003610 
003612 
003616 
003632 
003626 
003630 
003634 
003640 

MAINDECe1{eDVKPACA 
OVKPA,Pii 

008300 
001373 

012737 
008037 

000000 
000776 

013706 
008737 
001318 
012737 

008237 

023727 
001008 
012737 

000000 
000767 

012737 

008037 
4132737 
001403 
012737 
008737 
001407 
008337 
013708 
013704 
000411 
013704 
013708 
008737 

MACY31 27(663) 
END OF PASS ROUTINE 

003806 000024 

004026 

001354 

003344 

001124 
000001 

1797777 
001366 

001126 
001344 
001346 

001346 
001344 
001360 

. 
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DEC RO 
BNE 28 

nOV OPUP, PWRVEC 
CLR BAD 

HALT 
BR ja 

0 

pSEQUENCE SHOULD ALLOW US AT LEAST 
92 MILLISECONDS OF TIME TO OO A POWER 
sFAIL ROUTINE, HOWEVER,ONE MUST 
p88 WATCHFUL THE THE SYSTEM DOESN*T 
900 MEMORY REFRESH CYCLES ON OTHER 
MEMORIES DURING THIS TINE, THUS STEALING 
sTIME FROM THE POWER DOWN ROUTINE, 
pPOINT TO POWER UP ROUTING, 
pINOSCATE WE HAD ENOUGH TIME 

pHALT AT END OF POWER DOWN ROUTINE, 
pOWE MUST DO THIS OR THERE 28 A CHANCE 
pTHAT THE INSTRUCTION OR MEMORY LOCATION 
pREFERERCED BY THAT INSTRUCTION 
sMAY BE DESTROYED WHEN POWER GOES AWAL, 

pSAVE STACK 
9@ 

p@THIS ROUTINE HANDLES POWER UPS, 
9® 

mov GRE, RE 
T8t BAD 
OnE PDBAD 
MOV OPUPBD, PHRVEC 

Tuc PFLAG 

Cup PFLAG, 6S 
BNE PD} 
MoV €PD2, PURVEC 

HALT 
BR pu2 

mov OPDOWN, PURVEC 

pRESTORE STACK 
)POWER DOWN OK? 
}0 © GO THERE 
}SET UP FOR BAD POWER DOWN 
;OEFORE WE CAN POWER UP, 
pINDICATE POWER FAIL, 

sHAVE WE DONE TO MANY POWER 
pUPS WITHOUT DOING COMPLETE ONES? 
pSTAY HERE FROM HOW ON ON POWER SEQUENCES 
sFORCE OPERATOR TO RESTART PROGRAN, 
pTOO MANY POWER FAILS OCCURRED serone 
ONE COULD BE COMPLETED § @ MAX, 

s8ET UP FOR POWER DOWN, 

eS8TTL MEMORY TEST ON POWER UP, 

BEG ie 
NOY 0°31 ,6GDDAT 
t8t OLKCK 
bro aa 

NOV LOLIN, RE 
mov MILIM,RS 
?8f MENWR 

sPATTERN ZERO ON EVEN PASS 
pEVEN PASS 
YES © CONTINUE 
980 © LOOK FOR ALL ONES, 
pWERE WE STARTING TO WRITE HEMP 
pO © CONTINUE 
sYES © USE OPPOSITE PATTERN, 
PICK UP HIGH ADDR, 
sPICK UP LO ADDR 

pPICK UP LOW ADDR, 
pPICK UP HIGH ADDR, 
pWERE WE CHANGING PATTERN? 
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e
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W®
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934 
935 
936 
937 
938 
939 
940 
941 
942 
943 
944 
948 
946 
947 
gae 
949 
950 
981 
982 
983 
984 
9ss 
986 
987 
9se 
989 
960 
961 
962 
963 
964 
968 
966 
967 
9668 
969 
970 
971 
G42 
973 
a54 
978 
976 
977 
978 
979 
980 
gba 
962 
$id 
gue 
oes 
ges 
907 

003644 
003646 
003652 
003684 

003686 
003662 
003664 
003672 
003676 

003704 

003706 

003710 

003714 
003720 

003722 
003730 

003734 
003742 
003744 

003746 
003746 
003782 
0037586 
003762 
003764 
003766 
003770 
003772 
003774 
003776 
004000 
004002 
004002 

004004 
004006 
004012 

004024 
004024 

001403 
013706 
020408 
001418 

022437 
001773 
016437 
010437 
162739 

104002 

000763 

008237 

008737 
001412 

0179737 
008037 

032737 
001401 
104003 

042637 
012637 
012637 
012608 
0126046 
012603 
012602 
012601 
012600 
0014601 
106300 

008700 

001007 
104408 
000404 

000003 

MACY11 27(663) 
TEST OW POWER UP, 

001370 

177776 
003362 
000002 

178410 
001134 

2eMAYo77 15303 PAGE 19 

CKis 

CKENDSs 

BEG 
MoV 
Cup 
BES 

cup 
BEQ 
mov 
Moy 
ous 

ge
ss

gs
ss

s 
et

 
a
 

CK 
LAWR, RS 
R4,RS 
CKEND 

(4)¢,6GDDAT 
CK 
©2(4),6BDDAT 
R4é,RADDR 
@2,RADOR 

a 

CK 

PCOUNT 

940 © OK 
s¥ES © RJ WILL HAVE LAST ADOR, 
pOONE CHECK? 
sYES ENO 

pMEMORY OK 

9YES © CHECK NEXT ADDR, 
p40 © GET FAILING PATTERN 
9GET ADOR 
pREAD @ 2 

pREAD PATTERN ERROR MEMORY 
sCONTAINEO OTHER THAN WRITTEN, 

pUPDATE POWER FAIL COUNT, 

CLOCK CHECK AFTER POWER UP 

AOCK 
PUEND 

OLKS, OBDDAT 
6GoDAT 

(6)¢,RADDR 
(6)¢,8BD0AT 
(6)o,8GDDAT 
C6)o,RS 
COG, RG 
(6)o,R3 
(6)o,R2 
(6)o,R4 
(6) o,R0 
ri) 

bag 
eASCIZ <20020PFo0Ke 

pHAS CLOCK BEEN TESTED? 
980 © LETS ROT TEST IT HERE) 

READ COR 
pEXPECT ZERO ALTHOUGH BIT? 
pAY BE GBT, WE WON'T LOOK 
gat 3f 
38 BIf6 set? 
9"0 © 6000 
98376 OF CLOCK CER SET AFTER 
POWER UP © 3HZT PAILED 70 
sCLEAR 3T, 

37 ROCO THEN NO MESSAGE BEING TYPED, 

-n- £ - -« 

IP MESSAGE BEING TYPED, BACK OP FOR LAST CHARACTOR, 

pUILL TYPE OUT °PFeOK®, 

( 

3
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9ee8 
909 
990 
991 
992 
993 
994 
sos 
996 
997 
98 
999 

1000 
1001 
1002 
1003 
1004 
1008 
1006 
1007 
1008 
1009 
1010 
1048 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1035 
1026 
1027 
1028 
1029 
1039 
1033 
1032 
1033 
1034 
1038 
1036 
1037 
1038 
1039 
1040 
1041 

0040323 
004032 
004034 
004040 
004042 
004080 
004086 
004060 
004064 
004070 
004074 
004102 
004110 
004116 
004120 
004124 
004130 
004330 
004436 
0046140 
004446 

006152 
0041583 
004184 
004186 
004162 
004464 
0046166 
004170 
004176 
004200 
0046204 
0042310 
004312 
004216 
004216 

000776 

104407 
108237 
001778 
0137977 
032777 
001402 
104404 
008237 
013687 
462737 
41979397 
033997 
001004 
004737 
104401 

41232737 
001007 
413737 
006737 

000 
i) 

000777 
0087797 
100002 
000000 
1044607 
032997 
001402 
013716 
006737 
001402 
013716 

MACYi1 27(663) 
CLOCK CHECK AFTER POWER UP 

003103 | 

003164 
001112 
004116 
000002 
$78080 
020000 

004230 
003173 

174786 
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BR PUPBD pWE COULD SUCCESSFULLY START 
pA POWER UP 

eSOTTL ERROR HANDLER ROUTINE 

11 990000000000000000000000000000000000000000000000000000000000008 
p@THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT, 
p@SAVE THE ERROR ITEM NUMBER AND THE ADORESS OF THE ERROR CALL 
p®AND GO TO GERRTYP OW ERROR 
pOTHE GUITCH OPTIONS PROVIDED BY THIS ROUTINE ARE? 
e6wise, MALT Of ERROR 
9803304 INNIBIT ERROR TYPEOUTS 
9 °6W1 084 BELL OW ERROR 
9eBWodes LOOP OW ERROR 

CALL 
30 ERROR ow }pERRORGCENT AND NOERROR ITEM NUMBER 

GERRORG 

CKewnr ppTEST POR CHANGE I8 sOFTeouR 
788 INCB 0s OERFLG 99827 TRE ERROR FLAG 

Btoti«é«‘78 })D08°? LET fNE FLAG GO TO ZERO 
178072 KOY STSTUM, CDISPLAY ;)DISPLAY TEST NUMBER AND ERROR rLaG 
178062 ait 081710, 08wR 198ELL OW ERROR? 

BEQ 16 +ya0 © 8KIP 
TYPE 20 , OBELL ppRING SELL 

TT Ine sEaTtL ppCOURT THE NUMBER OF ERRORS 
nov (89), SERRPC 19GET ADDRESS OF ERROR IHeTRUCTION 

001336 sus 62, 8ERAPC 
0011s4 ROVE © OOEARPC,GITEND )/6TRIP AND GAVE THE ERROR ITEN CODE 
178022 Bi? 01733, 00uR ppORIP TYPEOUT IF GET 

BNE sé208 )p8KIP TYPEOUTS , 
JOR sO, SERATYP +7@0 $0 USER ERROR ROUTINE 

hs T7795 OCRLP ig: 
3B 

001216 CHPD «—«-s« PAPTENV, ENV —s-, pRUNNZNG 3H APT NODE 
ey) 990, 6K2P APT ERROR REPORT 

006182 MOV OI TENB, 218 $9887 ITEN NUMBER AS ERROR NUMBER 
JER PC, OATYS POREPORT FATAL ERROR TO APT 

216s «BYTE «oO 
BYTE 0 ; 

2203 sb 220 }pAPT ERROR LOOP 
268 ta? our SpHALT O8 ERROR 

BPL rT ppGk20 IF CONTINUE 
HALT ppHALT OW ERROR) 
CKaWR $9T68T FOR CHANGE IN SOPT<SuR 

174742 368 Ts 083709, e6wn pL009 OM ERROR SUITCR SET? 
st0ti«éG8 988 IF BO 
mov SLPEAR, (SP) ppFUDGE RETURN FOR LOOPING 

48s 78t  sfeCare SPCHECK POR AN ESCAPE ADDRESS 
sfotiéS8 988 IF NONE 

7 MOV SESCAPE,(8P) )9FUDGE RETURN ADDRESS FOR ESCAPE 
a 

RTT ) RETURN 
,SOTTL ERROR NESSAGE TYPEOUT ROUTINE 

SEO 0037 



1042 
1043 
1044 
1048 
1046 
1047 
1048 
1049 
1080 
1081 
1082 
1083 
1084 
1088 
1086 
1087 
1088 
1089 
1060 
1063 
1062 
1063 
1064 
1068 
1066 
1067 
1066 
1069 
1070 
1073 
1072 
1073 
1074 
1078 
1076 
1077 
1078 
1079 
1060 
1063 
1002 
10063 
1004 
1068 
1006 
1007 
1068 
1089 
1090 
1091 
1092 
1093 
1094 
1098 

OVKPA,Pii 

004320 
004220 
004224 
004226 
004230 
004234 

004242 
004244 
004246 
004380 
004282 
0042846 
004286 
004262 
004266 
004270 
004272 
004274 
006300 
004306 
004306 
004310 
004312 
004316 
004320 
004322 
0043246 
004330 
004332 
004332 
0043346 
004336 
004340 
004342 
004346 
004380 

MAINDECe{ 1 eDVKPASCA MACY11 27(663) 2eMAYo77 15:03 PAGE 21 
ERROR MESSAGE TYPEOUT ROUTINE 

104403 
010046 
008000 
183700 
001004 

013746 

104402 
000426 
008300 
006300 
006300 
006300 
062700 
032037 
001404 
104401 
000000 
104404 
012037 
001404 
104403 
000900 
104401 
O11000 
001004 
012600 
104403 
000267 

013046 
104402 
008710 
001770 
104401 
‘0007718 
020040 
004394 

003171 

001114 

001286 
004272 

008173 
004310 

001171 

001171 

004350 

O06 

$9 0900000000000 000000005000000000000000000000080000000000 00000008 
p@THIS ROUTINE USES THE “ITEM CONTROL BYTE® (GITEMB) TO DETERMINE WHICH 
p®ERROR 36 TO BE REPORTED, IT THEN OBTAINS, FROM THE “ERROR TABLE® (SERATS), 
p@ARD REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR, 

GERRTYPs 
TYPc o 6CRLP pP°CARRIAGE RETURN® & *LINE FEED® 

MoV RO, °( SP) 99 8AVE RO 
CUR RO + pPICRUP THE ITEM INDEX 
Bre8 OOsITENB, RO 
BHE 418 99tF ITEM NUMBER 38 ZERO, JUST 

peTYPE THE PC OF THE ERROR 
NOV GERRPC,°( SP) 9sSAVE GERRPC FOR TYPEOUT 

ppERROR ADDRESS 
tTypoc +7@0 TYPECOCTAL ASCIICALL DIGITS) 
BR 66 99G8T OUT 

168 ogc RO ppADJUST THE INDEX 8O THAT ITF WILL 
A8&L RO 9 WORK FOR THE ERROR TABLE 
ASL RO 
A8L RO 
ADD @SERRTB, RO p9FORM TABLE POINTER 
MOV CRO) O, 28 spPICRUP “ERROR MESSAGE*® POINTER 
BEO an p9SKIP TYPEOUT IF HO POLNTER 
TYPE geTYPE THE "ERROR HESSAGE® 

266 eWORD t') 99°SRROR RESSAGE® POINTER GOES HERE 
TIPE eCCRLP PO°CARRZAGE RETURN® & *LINE FEEO® 

388 NOV re  yPECRUP ®DATA READER® POINTER 
BO 6 99SK39 TyPEOUT IF 06 
TYPE g9TYPE THE “CATA HEADER® 

458 e¥ORD 0 99°DATA HEADER® POINTER GOES HERE 
T7PE 0, OCRLF S°CARRIAGE RETURN® & LINE FEED® 

86s nov CRO), RO tPPICKUP ®DATA TABLE® POINTER 
BNE 76 9960 TYPE THE DATA 

boa nov (6P)o,R0 ppRESTORE RO 
TYPE 0, OCRLF pP°CARRZAGE RETURH® & "LINE FEED® 

os RTS ve so RETURN 
a 

mov OCRO)O,°( BP) p9SAVE OCRO) FOR TYPEOUT 
grPoc 9960 PoOCTAL ASCIICALL DIGITS) 
78t (RO) 9938 THERE ANOTHER NUMBER? 
Bra a6 998R IF nO 
TYPES AT) peTIPE TWO(2) SPACES 
BR 76 99L00P 

668 oheeee 44 7p 3¥OC2) SPACES 

9SOTTL scope HANDLER ROUTINE 

$900000009000000000000000000000000000000000000000000000000000000 
sernse ROUTINE CONTROLS THE LOOPING OF SUBTESTS, IT WILL INCRENENT 
AND LOAD THE TEST gore yy bts INTO THE DISPLAY REG, (DISPLAT<7 40>) 
pOAND LOAD THE ERROR FLAG (GERFLG) INTO DISPLAY<15100> 
pOTHE GWITCH OPTIONS PROVIDED BY THIS ROUTINE AREe 
9°6Ni 604 LOOP ON TEST 



1096 
1097 
1098 
1099 
1100 
1101 
1102 
1103 
1104 
1108 
1106 
1107 
1108 
1109 
1110 
aaai 
4112 
1113 
a1a4 
11158 
1116 
4147 
1118 
1119 
1120 
1123 
1122 
1123 
1124 
1128 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1138 
1136 
1137 
1138 
1139 
1140 
1148 
1142 
1143 
1144 
1.48 
1146 
1147 
1148 
1149 

6 
0@

 
© 

@ 
@ 

@ 
6 

6 
86

 
h6

m8
lh

UD
Dm

UM
 
O
U
C
O
U
C
O
U
C
 

OU
CU
CO
Ul
UC
 

OC
UC

Ol
LC

UC
UL

OL
CU

CU
CO

LC
UC

MD
BT

 
p
r
 ad 

004370 

004372 
004376 
004404 
004410 
004414 
004416 
004420 
004424 
004626 
004426 
004434 
004436 
004444 
0044466 
0044682 
004484 
004462 
004464 
004672 
004476 
004802 
004804 
0604610 
004516 
004816 
004526 
004926 
004832 
004636 
004940 
004846 
004850 
004956 
004964 
004870 
004876 
004602 
004606 
004612 
004620 
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104407 
104407 
032777 
0011194 

000416 

013746 
012737 
008737 
012637 
000463 
022626 
012637 
000423 

032797 
004404 
427737 
001468 

013997 

MACTS1 27(663) 
SCOPE HANDLER ROUTINE 

000004 
004416 
177060 
000004 

000004 

600400 

174476 

001103 

003115 

001000 

001130 

004104 
eollee 

‘ 

174882 

174804 

001102 

001103 

174446 

001106 

174414 

001118 
174314 

2enAYeo?7 

p@OWiie, 
9 96w0oes 
ho | 
9 ®CALL 
| hed 

escopes 

pOOOCOSTART 
OXTOTRe 

ri) 

464 

18s 

OSVLADE 

MOV 
mov 
78st 
nov 
BR 
Cup 
MOV 
Br 

INHIBIT ITERATIONS 
LOOP ON ERROR 
LOOP ON TEST IN SWR<730> 

99 SCOPESIOT 

OB3714,06uR 
COVER 

OOERRVEC,©( SP) 
086, 0eERRVEC 
00177060 
(6P)¢, OOERRVEC 
6BVLAD 
(6P) oo (8P)¢ 
hacen 5 

seTEST FOR CHANGE IN SOFToSuUH 

99LO00P ON PRESENT TEST? 
po¥es IF Swi ée4 

OF CODE FOR THE XOR TESTERGCOCS 
9937 RUNNING ON THE "XOR® TESTER CHANGE 
p9THIG INSTRUCTION TO A *"NOP® (nOPS245) 
soGAVE THE CONTENTS OF THE ERROR VECTOR 
9988T FOR TINEOUT 
peTIME OUT ON XORT 
pa RESTORE THE ERROR VECTOR 
9960 70 THE NEXT TEST 
PCLEAR TAE STACK AFTER A TINE OUT 
peRESTORE THE EBRAROR VECTOR 
pLO0OP ON THE PRESENT TEST 

ots tee: 

OSUR, OTSTNN 
OOVER 
OERFLG 

SERNA, SERPLG 

dbrr0e eau 

SUPER, oLPADR 

62 
OTINES, OICHT 
COVER 
61,63CNT 
ONXCHT, OTINES 
OTeTEM 
OTETHN, STESTH 
(8P), 6LPADR 
(87), OLPERR 
6becaPe 

ta feat rah an peO2GPLAY TEST # 

99L00P O8 SPEC, TEST? 
998r tf nO 
3)08 THE RIGHT TEST? 
pgdan SF yes 
99HAG AN ERROR OCCURRED? 
998R IF NO 
99MAX, ERRORS FOR THIS TEST OCCURRED? 
3988 IF BO 
99L00P on  BRnon? 
998R TF NO 
9988T LOOP ADDRESS TO LAST SCOPE 

93ERO THE ERROR FLAG 
DICLBAR TRE NONBER OF ITERATIONS TO HARE 
ppRSCAPE TO THE WEXT TEST 
ps2NNZOTT STERATIONS? 
90R IF TEs 
1927 PIRST PASS OF PROGRAN 
ry SAUIBIT ITERATIONS 
PPZNCRENENT ZYERATION COUNT 
SICHECK TNE SUNDER OF ITERATIONS MADE 
1908 3F MORE ITERATION REQUIRED 
SPRELNITIALISE SHE ITERATION Counter 
9988T NUMBER OF ITERATIONS 70°00 
psCOUNT TEST NUMBERS 
99687 TEST SUNBER 28 ADT MAILBOX 
}PGAVE SCOPE LOOP ADDRESS 
s98AVE ERROR LOOP AODAESS 
SCLBAR SRE ESCAPE PRON ERROR ADDRESS 
HHOKLY ALLOW ONECL) EAROR OW NEAT 3852 

SWR<780> 



MAINDEC*{ 1@DVKPACA 
DVKPA,Pii 

11580 
1181 
1182 
1153 
1154 
1188 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1166 
1169 
1170 
1171 
11972 
1173 
1174 
1175 
1176 
4177 
1178 

1179 
1180 
1161 
11862 
1163 
11864 
1168 
1166 
1187 

118686 
11869 
1190 
1194 
1192 
1193 
1194 
1195 
1196 
1197 
1196 
1199 
1200 
1201 
1202 
1203 

004636 
004632 
004634 

004636 
004644 
004646 
004682 
004684 
094660 
004664 
004670 
004672 
004700 

004702 
004706 
004712 
004716 
004720 
004724 
004726 
004730 
004734 

004736 
004742 

004746 
0049782 
004784 
004760 
004764 

004766 
004772 
006774 
008000 
008002 
008010 
005014 
008020 

MACY11 27(663) 
SCOPE HANDLER ROUTINE 

013716 
000002 
000020 

022737 
001074 
106777 
1000713 
117746 
042716 
022726 
001062 
41237237 
001486 

104408 
104401 
013746 
104402 
104401 
098046 
008046 
108777 
100378 

117746 
042716 

021627 
001008 
104408 
062706 
000787 

021627 
001022 
008766 
001403 
016677 
062706 
104401 
123727 

009176 001140 

174272 

174266 
177600 
000007 

001334 000001 

008363 
008370 
000176 

174210 

174204 
177600 

000002 174130 
000006 
001171 
001138 000001 

2enAYo?7 

MOV 
RTI 

OMXCNTs 20 

GLPADR, (SP) 

eS8TTL YTY INPUT ROUTINE 

s9FUDGE RETURN ADORESS 
poFIXES PS 
p9MAX, NUMBER OF ITERATIONS 

eENABL USB 

91 900008000000000000000000000000000000000000080000000 000000000008 
p@GOPTWARE SWITCH REGISTER CHANGE ROUTINE, 
p®ROUTINE 38 ENTERED FROM THE TRAP HANDLER, AND WILL 
p@SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL 
peWHER OPERATING In TTY FLAG MODE, 
OCKSURe CHP 

BNE 

1968 CUR 

768 bi i) 

96% Cup 

1168 ADD 
1468 TIPE 

OSUREG, SUR 
186 
OaTke 
i868 
OOTKB, °( SP) 
0°C177,(8P) 
07, COP)¢ 
i8e 
GAUTOB, 61 
i8¢ 

oe SCHTLG 
o GHSUR 
OWREG, (SP) 

oOnREW 
°(8P) 
°(8P) 
OsTKe 
v8 

OOTKS, (SP) 
6°C177,(8P) 

(8P),025 
108 
o SCHTLU 
06,8? 
198 

(8P),018 
166 

2¢8P),O5uR 
06,8? 
eo OCRLF 
OINTAG, 04 

9936 THE SOFPTeSUR SELECTED? 
p9ORANCH IF HO 
99CHAR THERE? 
992° NO, DON’T WAIT AROUND 
99SAVE THE CHAR 
peSTRIPSCOPF THE ASCII 
9938 IT A CONTROL GTP 
9940, RETURN TO USER 
ppARE WE RUNNING IN AUTO@HODE? 
ppORANCH IF YES 

99GCHO THE CONTROL@G (°G) 
99T2PE CURRENT CONTENTS 
p9SAVE GWREG FOR TYPEOUT 
9960 TYPECCOCTAL ASCIICALL O1GITS) 
s9PRONPT FOR NEW BWR 

ppCLEAR COUNTER 
99THE NEW SwR 
s9CHAR THERE? 
9937 BOT TRY AGAIN 

p9PICK UP CHAR 
p9MAKE IT VeBIT ASCII 

9938 If A CONTROL@UT 
s9BRANCK IF NOT 
p9¥E8, ECHO CONTROLSU (°U) 
pe3GNORE HREVIOUS INPUT 
peL£T°S TRY If AGAIN 

9938 IT A CCR? 
spBRANCH BF HO 
pees, 218 If THE FIRGT CHART 
pPBRANCH IF YES 2 
s9SAVE Hew BWR 
p9CLRAR UP STACK 
99ECHO <CR> AND <LI> 
peRBoENABLE TTY KBD INTERRUPTS? 

SEQ 0040 



1204 
1208 
1206 
1207 
120¢ 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1228 
1226 
1227 
1228 
1229 
1230 
123: 
1232 
1233 
1234 
1235 
1236 
1237 
1238 
1239 
1240 
1241 
1242 
1243 
1244 
1245 
1246 
1247 
1248 
1249 
1280 
1251 
1282 
1283 
1284 
1285 
1256 
1287 

re 

008056 
008030 
008036 
008040 
005044 
008080 
008082 
008086 
008060 
008064 
008070 
008072 
008074 
008076 
008100 
008104 
008110 
008112 
008316 

008120 
005122 
008130 
005134 
008136 
005144 
008182 
008160 
008162 
005166 
005170 
005174 
008200 
008204 
008206 
008210 
008216 
008220 
008226 
005230 
008236 

MAINDEC{ 1 eDVKPASA 
OVKPA,Pii 

001003 
012777 
000002 
004737 
021627 
002420 
0216327 
003018 
042726 
005766 
001403 
006316 
006316 
006316 
008266 
086616 
000707 
104401 
000720 

011646 
016666 
108777 
100378 
117766 
042766 
026637 
001013 
108777 
100378 
117746 
042716 
022627 
001366 
000780 
026627 
002407 
026627 
003003 
042766 
000002 

MACT11 27(663) 
TTY INPUT ROUTINE 

006276 
000060 

000067 

000002 
177776 

001170 

000006 
174010 

174004 
177600 
eooocs 

173786 

173782 
177600 
000021 

000004 

Goo0e4 

000040 

174106 

000006 
000004 
000023 

000140 

000178 

000004 

2°MAY°77 15303 PAGE 24 

BNE 
nov 

1568 RTI 
168% JER 

CMP 
BLT 
Cup 
act 
arc 
bi bg 
BEG 

1788 Pils 

1068 TYPE 

eOSASL LSB 

i8e 
0100, 0eTKS 

PC, eTYPEC 
(8P),060 
18@ 
(8P), 067 
186 
060, (SP) 
2(6P) 
178 

(8P) 
(SP) 
(SP) 
2(8P) 
©2(8P), (SP) 
78 

p9BRANCH IF NOT 
pp REoEWABLE TTY KBD INTERRUPTS 

pp RETURN 
p9ECHO CHAR 
p9CHAR ¢ OF 
ppSRANCH IF YES 
p9CHAR > 99 
ppORARCH IF YES 
peSTRIPCOVF ASCII 
9938 THIS THE FIRST CHAR 
ppORANCH IF YES 
990, GUIFT PRESENT 
99 CHAR OVER 70 MAKE 
99 ROOM FOR NEW ONE, 
99KSE9 COUNT OF CHAR 
99687 38 REw CHAR 
99GE? THE NEXT OnE 
p9TIPE PCCROCLID 
peSIMULATE CONTROLOU 

$1 000006000000006000080000000000000000000000000000000000000000000 
p@THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 
pSCALLe 
,® ROCHR 
hed RETURN HERE 
fg 

p 

GROCHRe NOV (6P),°C( SP) 
KOV 4(8P).2¢8P) 

168 Tarte OCTKS 
BPL 16 
nOVB OOTKD,4( SP) 
Bre 0°C<1773,4( SP) 
cup 4(eP),023 
O54 36 

268 bi bi | OeTKs 
BPL 28 
HOVE OOTKB,°( SP) 
Br¢c 0°C1772 (SP) 
Cup (8P)o,021 
Bag ri) 
Ba is 

368 Cup 4(OP),0140 
BLT 4S 
Cup 4(8P),0175 
BGT ag 
Brc 04004(8P) 

ne RTI 

s9TNPUT A GINGLE CHARACTER FROM THE TTY 
ppCMARACTER 26 ON THE STACK 
ppUSTH PARITY BIT STRIPPED OFF 

19PUSH DOWN THE PC 
99GAVE THE PSC 
ppWAI? FOR 
99A CHARACTER 
p9RSAO THE TTY 
99GBT RID OF JUNK IF any 
9938 If A CONTROLOS? 
ppORANCH IF BO 
p9@AlT FOR a WOuanacven 
99L00P UNTIL 896 THERE 
1)GET CHARACTER 
ppMAKE If PeBIT ASCII 
9930 If A CONTROL@OP? 
993 WOT OTECARD If 
s9YES, RESUNE 
9938 If UPPER Case? 
ppBRANCH IF YES 
9938 If A SPECIAL CHAR? 
peSRANCH ZF YES 
7 HARE IT UPPER CASE 
9960 BACK TO USER 

)©00000000000000000000000000000000000000000000000000000000000000 
yernIe ROUTINE WILL INPUT A STRING FROM THE TTY 
peCALLe 



_
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e DVKPA,Pii TTY INPUT ROUTINE 8EO 0042 

1280 18 ROLIN ppINPUT A STRING FROM THE TTY 
1289 0 RETURN HERE pp ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK 

c 1260 ® pPTERMINATOR WILL BE A BYTE OF ALL 0°S 
1261 
1262 008240 010346 @ROLING NOV R3,°( SP) pp SAVE R3 

c 1263 008242 012703 008346 168 MoV OOTTYIN, RI 99GET ADDRESS 
1264 008246 022703 005356 288 cup _OOTTYINGO,.R3 9p BUPFER FULL? 
126$ 008252 101408 . *$Los 46: p98R IF yes 

6 1266 008284 104410 RDCHR 9960 READ ONE CHARACTER FROM THE TTY 
1267 009286 112613 nove (8P),(R3) 99GET CHARACTER 
1268 008260 122713 000177 1068 cups 6177,CR3) 9918 IT A RUBOUT 

e 1269 008264 001003 BNE Ms pp8KIP IF NOT 
1270 008266 104401 001170 46s TYPE osQues peTYPE A °R? 
1271 008372 000763 aR is s9CLEAR THE BUFFER AND LOOP 

& 1272 008274 111337 005344 36% MOVB (R3),98 s9ECHO THE CHARACTER 
1273 008300 104403 0089344 TYPE 98 
1274 008304 122723 000015 CuPB 015,(R3)¢ p9CHECK FOR RETURW 

co 1278 008310 001386 BNE 28 »)LOOP If NOT RETURN 
1276 008312 108063 1977777 CLRB #1(R3) pOCLEAR RETURN (THE 45) 
1277 008316 104401 001172 TYPE o6Lr p9TYPE A LINE FEED 

o 1278 005322 012603 nov (8P)o,R3 ppRESTORE RI 
1279 005324 011646 MOV (8P),°(8P) ppADJUST THE STACK AND PUT ADDRESS OF THE 
1280 009326 016666 000004 000002 MOV 4(8P),2(8P) + FIRST ASCII CHARACTER OW IT 

€ 1281 008334 0132766 005346 000004 MOV OOTTYIN, 4(8P) 
1282 005342 000002 RTI p RETURN 
1283 008344 000 96s SYTE 0 pp STORAGE FOR ASCII CHAR, TO TYPE 

6 1204 008348 000 eSYTE 0 9) TERMINATOR 
1288 008346 000010 OTTYINs ,BLEB 68, ppRESERVE @ BYTES FOR TTY INPUT 
1286 008386 082536 008015 000 sCNTLUs SASCIE /7U/415>¢12> s9CONTROL *U* 

© 1287 008363 136 006607 000012 sCNTLGs ,ASCIZ /°G/<19><12> s9CONTROL °G* 
1288 0083970 008018 0683523 020122 sASwRy ,ASCIZ <ig><142>/6WR © / 
1269 005376 020078 000 

6 1290 008401 040 047040 053505 sMNEWs ,ASCIZ / NEWS / 
1291 008406 036440 000040 

° aes ,SBTTL BINARY TO OCTAL (ASCII) AND TYPE 
i 
1294 99 SSHCSHOSSOSFSFSFHSSSOHSSHSSHOSHGHSSLSFSSEVSHOHSSHGFSIGFSPSSESORHSOSODSHSHEOHED 

1298 pOTHIS ROUTINE I6 USED TO CHANGE A 16¢BIT BINARY NUMBER TO A 6°DIGIT 
¢ 1296 p@OCTAL (ASCII) HUMBER AND TYPE IT, 

1297 pogrrvegeectten HERE TO SETUP SUPPRESS ZEROS AND NUNBER OF DIGITS TO TYPE 
i ’ 8 

& 1299 ;% nov NUM, °( SP) ppNUNBER TO BE TYPED 
1300 pe TYPOS p9CALL FOR TYPEOUT 
1301 76 SYTs ww p9N@3 TO 6 FOR HUMBER OF DIGITS TO TYPE 

@ 1302 ha eSYTE A pemMeg OR O 
1303 i® pp3GTYPE LEADING ZEROS 

° ses ee 9 90@CUPPRESS LEADING ZEROS 
130 Tt) 
1306  eSTYPONCCocENTER WERE TO TYPE OUT WITH THE SANE PARANETERS AS THE LAST 
1307 s®OTYPOS OR STYPOC 

© 1308 peCALLs 
1309 . nov NUM, °(6P) ppNUMBER TO BE TYPED 
1310 ye TYPON ppCALL FOR TYPEOUT 

o 1311 = 

© 

a 



A
d
 

@
e
e
e
v
e
v
e
v
e
e
e
e
e
e
o
e
e
e
e
e
o
e
e
e
 

e
e
 

MAINDEC*4 1 °DVKPACA 
DVKPA,Pii 

1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1328 
1326 
1327 
1328 
1329 
1330 
1333 
1332 
1333 
1334 
1335 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1348 
1346 
1347 
1346 
1349 
1380 
1351 
1382 
1383 
1384 
1385 
1386 
1387 
1388 
1389 
1360 
1361 
1362 
1363 
1364 
1365 

005412 
008416 
008424 
008430 
008434 
008436 
008444 
008482 
008460 
008462 
005464 
008466 
005472 
005474 
008500 
005804 
008810 
005814 
008916 
005820 
008822 
0088246 
008826 
008830 
008832 
009934 
008840 
008842 
008546 
008880 
008582 
008886 
008586 
005862 
005566 
005872 
008876 
008602 
008604 
008606 
008610 
006612 
008614 
005616 
008620 
006626 
005630 
005632 
008633 

017646 
116637 
112637 
062716 
000406 
4132737 
412737 
412737 
010346 
010446 
010846 
41137046 
008404 
062706 
110437 
113704 
016608 
008003 
006108 
000404 
006108 
006108 
006108 
010803 
006103 
108337 
100016 
042703 
001002 
006704 
003403 
008204 
082703 
082703 
110337 
104404 
108337 
003347 
002402 
008204 
000744 
012608 
012604 
012603 
016666 
012616 
000002 

000 
000 

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

p@CTYPOCeecENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 

000000 
000001 
008637 
006002 

008637 

008636 

177770 

000060 
000040 
008632 
006632 
008634 

008635 
008637 
008634 

000004 

2eMAYeo?7 

p@CALLe 
,® 

5® 

OTYPOCs 

OTYPONs 

788 

15803 PAGE 26 

NUM, °( SP) 

OC SP),°C( SP) 
1¢8P),6OFILL 

(8P)¢,G0MODEC1 
62, (SP) 
eTyPON 
01,80PILL 
06, 60MODES1 
08,80CNT 
R3,°( SP) 
R4,°( SP) 
RS,°(8P) 

GOMNODECI, R4 
ag 
OG,R4 
R4, SOMODE 
COFPILL, R4 
12¢8P),RS 
R3 
RS 
36 

26 
COPIO,R5 
(8P)o,R4 
(8P)e,R3 
2(89),4(8P) 
(8P)¢.(8P) 

poNUMBER TO BE TYPED 
s9CALL FOR TYPEOUT 

p9PICKUP THE MODE 
s9LOAD ZERO FILL SWITCH 
poNUMBER OF DIGITS TO TYPE 
pPADJUST RETURN ADDRESS 

996ET THE ZERO FILL SWITCH 
998ET FOR SIX(6) OIGITS 
99GET THE ITERATION COUNT 
p9SAVE R3 
ppGAVE RE 
ps9 S8AVE RS 
ps9GET THE NUMBER OF DIGITS TO TYPE 

pp9SUBTRACT IT FOR MAX, ALLOWED 
seSAVE IT FOR USE 
99GET THE ZERO FILL SWITCH 
s9PICKUP THE INPUT NUMBER 
s9CLEAR TRE OUTPUT WORD 
pPROTATE ASB INTO *C* 
9960 DO NSB 
g9PORM THIS DIGIT 

p9GET LEB OF THIS DIGIT 
seTYPE THIS DIGIT? 
998R IF BO 
99GET RID OF JUNK 
peT&st FOR 0 
peSUPPRESS THIS OF 
p98R IF YES 
99D0N°T SUPPRESS ANYMORE 0°S 
seMAKE THIS DIGIT ASCII 
poMAKE ASCII IF HOT ALREADY 
p98AVE FOR TYPING 
9960 TYPE THIS DIGIT 
psCOUNT BY i 
9988 IF MORE TO DO 
p98R IF DONE 
pe3MGURE LAST DIGIT IsN°T A BLANK 
9960 DO TRE LAST DIGIT 
pPRESTORE RS 
peRESTORE RO 
ppRESTORE R3 
998ET THE STACK FOR RETURNING 

pp RETURN 
ppSTORAGE FOR ASCIZ DIGIT 
POTERMZNATOR FOR TYPE ROUTING 



e 
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e DVKPA,Pii BINARY TO OCTAL (ASCII) AND TYPE SEO 0044 ( 

1366 008634 000 sOCNTs ,BYTE 0 spOCTAL DIGIT COUNTER 
1367 008638 000 COFILL: ,BYTE 0 p9ZER0 FILL SwiTcH ( 

C 1368 008636 000000 SOMODEs ,WORD 0 ppNUMBER OF DIGITS TO TYPE 
HH »SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE \ 
i 

e@ 1 37 | | PSSSSSSSHSSHSHHSHHSHSSSHHHHSSHSESSHSSHHOHSSHHE HHS SHHHOHTOHSHOHOS 

4372 pOTHIS ROUTINE I6 USED TO CHANGE A 16¢BIT BINARY wUMBER TS & SeDIGIT 
4373 pOSIGNED DECIMAL (ASCII) NUMBER AND TYPE IT, DEPENDING ON WHETHER THE ( 

e 1374 pONUMBER 28 POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED 
1375 p@DEFORE THE FIRST OIGIT OF THE NUMBER, LEADING ZEROS WILL ALWAYS SE ~ 
1376 pOREPLACED WITH SPACES, ( 

© 1377 s@CALLE 
1378 y@ nOoV NUM, ©(8P) s9PUT THE BINARY MUMBER ON THE STACK 
1379 18 TYPOS 9960 TO THE ROUTINE ( 

© 1380 
1381 008640 eTYPDSs 
1382 008640 010046 mov RO,°( SP) s)PUSH RO ON STACK ( 

G 1383 008642 010146 MOV Ri,°(8P) ;9PUSH Ri ON STACK 
1304 008644 010246 MOV R2,°(8P) 99PUGH R2 ON STACK 
1305 008646 010346 MOV R3,°( SP) 99PUSH RI OW STACK ( 

6 1386 008680 010846 MOV RS,°(8P) 97PU8H RS OW STACK 
1307 008682 012746 020200 MOV #20200, °(8P) 99887 BLANK SWITCH AND SIGN 
1388 008686 016608 000020 NOV 20(8P),RS 99GET THE INPUT NUNBER ( 

& 1389 008662 100004 BPL 18 9992 IF IepUT I8 POS, 
1390 008664 008408 weG ti «RS ppMAKE THE BINARY WUNBER POS, 
1391 008666 112766 00008S 000001 wove 0%0,1(8P) p9MAKE THE ASCII NUMBER NEG, ( 

€ 1392 008674 008000 168 CLR RO p9ZERO THE CONSTANTS INDEX 
1393 008676 032703 006084 MOV @ODELK,R3 ppSETUP TRE OUTPUT POINTER 
1394 008702 112723 000040 MOVB @° oCR3)0 99G8T THE FIRST CHARACTER TO A BLANK ( 

© 1398 008706 008002 288 CLR R2 s9CLEAR THE BCO NUMBER 
1396 008710 016001 006044 Nov GDTBLCRO)/ Ri 99G8T THE CONSTANT 
1397 008714 160108 36s sus Ri, RS p9PORM THIS BCO DIGIT 

© 1398 008716 002402 BL? 46 p90R IF OOnc © 
1399 008720 008202 14 R2 ppTACREASE THE BCO DIGIT BY 1 
1400 008722 000774 we 38 

o 1401 008724 060108 Ty) ADD Ri, RS ppADD BACK THE CONSTANT 
1402 008726 008702 78? a2 p9CRBCK 3f BCD OIGITeO 
1403 008730 001002 BRE $6 99FALL THROUGA IF 0 

© 1404 005732 108716 T8TD (8p) ppSTILL DOING LEADING 0°s? 
1408 008734 100407 eur TY p90R IF Yes 
1406 008736 106316 581 ASLB (8p) p9NSDP? ( 

¢ 1407 008740 103003 acc 66 p98R IF WO 
1408 008742 116663 000001 177777 nove 1(8P),°1¢R3) p9YSSecsEt THE SIGH 
1409 008730 082702 000060 660 et 0°0,R2 p9MAKE THE BCO OIGIT AsciI ( 

® 1410 008984 082702 000040 768 ars @° »R2 ppMAKE If A SPACE IF NOT ALREADY A DIGIT 
1411 008760 110223 MOVB «=-_«—R2, CRB) 9900T THIS CHARACTER IN THE OUTPUT SUFFER 
1412 008762 009720 rer CROSe 990U8T INCREMENTING | 

€ 1413 008764 020027 000010 cup RO, 010 ppCHECK THE TABLE INDEX 
1414 008770 002746 SL? 28 99@0 00 THE WEXT DIGIT 
1418 098772 003002 act rT} “a 9960 70 EXIT 

€ 1416 0089774 010802 mov RS, R2 99GET THE LED 
1417 008776 000764. we ae $960 CHANGE TO ASCII 
1418 006000 108726 TY) TTB (SP) 99¥AS THE LOO THE FIRST NONeZERO? | 

& 1419 006002 100003 BPL Be 990R IF BO 

e 

° i
.



1420 
1421 
1422 
1423 
1424 
1428 
1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1445 
1646 
1447 
1448 
1449 
1480 
16814 
1482 
1483 
1484 
1488 
1456 
1487 
1488 
1489 
1460 
14614 
1462 
1463 
1464 
1468 
1466 
1467 
1460 
1469 
1470 
14714 
1472 
1473 

o
w
 

2 

006004 
006012 
006014 
006016 
006020 
006022 
006024 
006026 
006032 
006040 
006042 
006044 
006046 
006080 
006082 
006084 

006064 
006070 
006072 
006074 
006076 
006100 
006104 
006112 
006114 
006122 
006124 
006130 
006134 
006136 
0061446 
006146 
006150 
006182 
006184 
006156 
006162 

MAINDEC*1 {eDVKPACA 
OVKPA,Pii 

116663 
108013 
012608 
012603 
012602 
012608 
012600 
104403 
016666 
012646 
000003 
023420 
001780 
000144 
000012 
000004 

108737 
100002 
000000 
000430 
010046 
017600 
1229737 
001018 
132737 
001408 
010097 
004737 
000000 
432737 
001003 
112046 
001008 
008726 
012600 
062716 
000002 

MACY11 27(663) 
CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

477799 

006084 
000002 

001187 

177776 

2°MAY°77 15303 PAGE 28 

MOVB ©1(8P),°2(R3) S9YESeoSET THE SIGN FOR TYPING 
968 CLRB (R3) 998ET THE TERMINATOR 

MOV (8P)o,RS 99POP STACK INTO RS 
MOV (8P)¢,R3 99POP STACK INTO R3 
MOV (8P)¢,R2 99POP STACK INTO R2 
MOV CSP)o,R1 99POP STACK INTO Rj 
MOV (8P)o,RO 99POP STACK INTO RO 
TYPE o C@OBLK s9NOW TYPE THE NUMBER 
MOV 2(8P)54¢8P) peADJUST THE STACK 
nov (87), (SP) 
RTI spRETURN TO USER 

eOTBLs 30000, 
1000, 
100, 
10, 

SOBLKs ,BLKW 6 
»S8TTL TYPE ROUTING 

99 SESISSHSSES GS LETS SSO HSISSHGH PS VGC HGS SESE SEHSSSGCGLTFHSSSSGHSSSSHGSSESED 

p@ROUTINE TO TYPE ASCIZ MESSAGE, MESSAGE MUST TERMINATE WITH A O BYTE, 
OTHE ROUTINE WILL INGERT A HUMBER OF NULL CHARACTERS AFTER A LINE FEED, 
pONOTESs ONULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER, 
pONOTE2s OFILLS CONTAING THE NUMBER OF FILLER CHARACTERS REQUIRES, 
peNOTESs OFZLLC CONTAINS THE CHARACTER TO FILL AFTER, 
y 
p®CALLs 
991) USING A TRAP INSTRUCTION 
aan TYPE o MESADR spMEGADR 18 FIRST ADDRESS OF AN ASCIZ STRING 

Hl 
9@ TYPE 
9® MESADR 
9@ 

OTYPEs TST OTPFLG 9938 THERE A TERMINAL? 
BPL is 990Rn IF yes 
MALT goMALT HERE If NO TERMINAL 
oa) - 98 9oLEAVE 

168 MoV RO,°( SP) p9SAVE RO 
NOV 02(8P),R0 99G8T ADDRESS OF ASCIZ STRING 
cups OAPTENV, SENV peRUNNING IH APT NODE 
BNE 620 9940,GO CHECK FOR APT CONSOLE 
BITS SAPTSPOOL, GENVN 5)8P00L MESSAGE TO APT 
BEA 628 9980,GO CHECK FOR CONSOLE 
MoV RO, 618 99SETUP MESSAGE ADDRESS FOR APT 
JSR PC ,SATY3 998P00L MESSAGE TO APT 

6168 WORD 0 peMESSAGE ADDRESS 
62638 BITS CAPTCEUP,SENVM 9,9APT CONSOLE SUPPRESSED 

BEE 606 99YES,6KIP TYPE OUT 
26% MOVB (RO) O, (SP) p9PUSH CHARACTER TO BE TYPED ONTO STACK 

GHE ge 998R IF IT I68°T THE TERMINATOR 
78? (SP)¢ p93F TERMINATOR POP IT OFF THE STACK 

6068 nov (SPde,RO gpREGCTORE RO 
368 ADD 62, (BP) pPADJUGT RETURN PC 

RTI pe RETURN 



MAINDEC*{ 1D VKPASA 
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1474 
1475 
1476 
1477 
1478 
1479 
1480 
1461 
1462 
1463 
1404 
1485 
1406 
1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1495 
1496 
1497 
1498 
1499 
1300 
1501 
1502 
1803 
1504 
1808 
1506 
1807 
1908 
1809 
1810 
1$11 
1912 
1513 
1814 
1818 
1916 
1817 
1818 
1519 
1820 
1921 
1522 
1523 
1824 
1525 
1526 
1827 

006164 
006170 
006172 
006176 
006200 
006202 
006204 
006206 
006212 
00°714 
006220 
006224 
006226 

006282 
006286 
006262 
006270 
006272 
006274 
006276 
006302 
006304 
006312 
006320 
006322 
006326 
006330 
006336 
006340 
006342 
006344 

006346 
006354 
006362 
006364 
006372 
006372 
006374 
006376 
006402 
006404 

122716 
001430 
122716 
001006 
008726 
104401 
001171 
108037 
000788 
004737 
123726 
001380 
013746 

108366 
002770 
004737 
108337 
000770 

112716 
004737 
432737 
001372 
008726 
000726 
1087977 
100378 
116677 
122766 
001003 
108037 
000406 
122766 
001402 
108227 
000000 
000207 

112737 
112737 
000403 
112737 

010046 
010146 
108737 
001480 
122737 

MACYS1 27(663) 
TYPE ROUTINE 

000011 

000200 

006342 

006276 
001186 

003184 

000001 

006276 
006342 

000040 
006276 
000007 

172646 

172640 
000002 

001214 

2emMaAye?? 

46s CmPB 
. BEG 

Cups 
BNE 
bis 
TYPE 
eCRLF 
CURB 
BR 

58s JGR 
683 Cups 

BNE 
NOV 

16 DECS 
BLT 
J8R 
DECB 
Be 

pHORIZONTAL TAB 

O6s mOVB 
96% van 

OTYPECs; TESTS 

eTYPEXs ATS 

OHT, (SP) 
Oe 
OCRLF, (SP) 
$8 
(8P)¢ 

OCHARCNT 
ae 
PC, STYPEC 
OFILLC, (8P)¢ 
28 
ONULL, °(8P) 

1(8P) 
6@ 
PC, STYPEC 
OCHARCNT 
78 

6° » CSP) 
PC, STYPEC 
07, S8CHARCNT 

eTYPEC 
2(6P), 0eTPS 
0Cn,2(8P) 

OTYPEX 
OLF.2(8P) 
OTYPEX 
(PC)¢ 
0 
ec 

s9BRANCH IF <HT> 

s9BRANCH IF NOT <CRLF> 

99POP <CR>O<CLF> EQUIV 
s9TYPE A CR AND LF 

s9CLEAR CHARACTER COUNT 
99GET NEXT CHARACTER 
9960 TYPE THIS CHARACTER 

_/3vI8S IT TIME FOR FILLER CHARS,? 
g93F NO GO GET NEXT CHAR, 
99GET @ OF FILLER CHARS, NEEDED 
s9AND THE NULL CHAR, 
990028 A NULL NEED TO BE TYPED? 
p98Rr IF NOeeGO POP THE MULL OFF OF STACK 
9960 TYPE A NULL 
3900 NOT COUNT AS A COUNT 
9» LOOP 

ppREPLACE TAB WITH SPACE 
geTYPE A SPACE 
p99RANCH IF NOT AT 
99TAB STOP 
99909 SPACE OFF STACK 
99GET NEXT CHARACTER 
po¥VAIT ONTIL PRINTER 38 READY 

99LOAD CHAR TO BE TYPED INTO DATA REG, 

9936 CHARACTER A CARRIAGE RETURRT 
s9BRaRCH IF HO 
pPYESeoCLEAR CHARACTER COUNT 
peExit . 
9936 CHARACTER A LINE FEED? 
peSRaRCn IF YES 
psCOUNT THE CHARACTER 
peCHARACTER COUNT STORAGE 

eSBTTL APT COMMUNICATIONS ROUTINE 

$9 9898008800808 0088000 088 OHSS HSE SOD SOCOHSOHOHOHOOOHHEEHSHOOHOOHCOD 

GATYis 
SATY3s 

GATY 46 
eATYCs 

61,87 FLG 
01,8MFLG 
eatryc 
61,8FFLG 

RO,°( SP) 
Ri, °C SP) 

OuFLG 
S86 
OAPTENV, SENV 

9970 REPORT FATAL ERROR 
99T0 TYPE A MESSAGE 

9970 ONLY REPORT FATAL ERROR 

pePUGH RO OW STACK 
99PUBH Ri ON STACK 

99 SHOULD TYPE A MESSAGE? 
g9tFf NOTs BR 
ppOPERATING UNDER APT? 
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DVKPA,Pii APT COMMUNICATIONS ROUTINE SEQ 0047 

1328 006412 001031 SNE 36 potF wOTs BR 
1529 006414 132737 000100 001215 Sorts @APTSPOOL,GENVM 3 )8HOULD SPOOL MESSAGES? 

e
r
 

et
 

ee
 

ee
 

ee
 

ee
 

ee
 
e
S
 

1830 006422 001428 8£O 36 g9i3F MOTs OR 
1831 0064624 017600 000004 MOV 64(8P),RO 99GET MESSAGE ADDR, 
1832 006430 062766 000002 000004 ADD 02,4(8P) })BUMP RETURN ADDR, 
1533 006436 008737 001174 16% T8T OMSGTYPE 99SEE IF DOWE W/ LAST XMISSION? 
1834 006442 001578 BRE 16 9937 NOTs WAIT 
1838 006444 010037 001210 nov RO, OMSGAD 99PUT ADDR IN MAILBOX 
1836 006480 108720 261 7878) (ROD ;)FIND END OF HESSAGE 
1837 006482 001976 rr) as 
1338 006484 163700 0014210 UB OMSGAD,RO 998UB START OF MESSAGE 
1839 006460 006200 nak RO })GET MESSAGE LNGTH IN woRDS 
1840 006462 010037 001232 nov RO, SHSGLGT )9PUT LENGTH IW MAILBOX 
1841 006466 012737 000004 001174 MoV 06, ONSGTYPE ;)TELL APT TO TAKE 8G, 
1942 006474 000613 ae $6 
1843 006476 017637 000004 006522 368 nov 64(8P).48 99PUT MSG ADDR IN JSR LINKAGE 
1844 006804 062766 000002 000004 ADD 02,489) })DUND RETURN ADDRESS 
1848 006812 013746 1797776 Mov 177796,¢(8P) —-p pPUSH 377776 OW STACK 
1846 006816 004737 006064 Jan PC, OTYPE 19CALL TYPE WACRO 
1847 006822 000000 46s e¥ORD 0 
1848 006824 aes 
1849 006824 108737 006632 106s «6s 2678s SFFLG }pSNOULD REPORT FATAL ERROR? 
1850 006990 001416 ace 128 1927 HOTS BR 
1581 006832 008737 001234 $37 sey ppRUNNING URDER APT? 
1882 006836 001413 Bre 128 p93F MOTs BR 
1833 006940 008797 001176 41000 8 ehscTyPE ppPINZGHED LAST MESSAGE? 
1884 006864 001378 pwe 416 potF MOT? WAR? 
1588 006946 017637 000006 001176 rr 046(8P),SFATAL  3)G£T ERROR 6 
1586 006884 062766 e00002 000004 aod 02, 4¢89) }99UNP RETURN ADDR, 
1587 006862 008237 001176 rRe onscrypE }pTELL APT TO TAKE ERROR 
1880 006866 108097 006692 1260 CLAS ss OFFLG SpCLSAR FATAL FLAG 
1889 006672 108037 006641 CLAS 0s OLPLG S9CLEAR LOG FLAG 
1860 006876 108037 0066se CLAS 40s OFLC P9CLEAR WESSAGE FLAG 
1861 006602 012604 nov (8P)¢,R1 )900P STACK I8TO Ry 
1862 006604 012600 nov (869¢,R0 1900P STACK INTO RO 
1863 006606 000207 nea be ) RETURN 
1864 006610 695 OurLGs ,8TTE 0 9968686, FLAG 
1868 006611 00 OLFLGs ,8TTE 0 99L06 FLAG 
1866 006612 000 OrrLGs .8YTS 0 PPATAL PLAG 
1967 006614 EVEN 
1868 000200 aptsi2£0300 
1869 000008 APTENVSOOS 
1$70 000100 APTSPOOL8100 
1871 000040 APTC6UPe040 
1872 

1573 7% 
1574 p@THIG ROUTINE WILL PROTECT THE PROGRAM 
1878 pOFROM INTERRUPTS, 
1576 fe 
1877 p@PNE TRAP CATCHER 26 SET UP FOR 
1878 9@ @ 62 

sere se wane dan cone : | 
1803 POLLLEGAL INTERRUPTS OR INTERRUPTS TO THE WRONG VECTOR 
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C
B
C
 

1862 
1803 
1564 
180658 
1966 
1$@7 
15668 
15069 
1$90 
1591 
1892 
1593 
1594 
1895 
1596 
1897 
1598 
1599 
1600 
1601 
1602 
1603 
1604 
1605 
1606 
1607 
1608 
1609 
1610 
1611 
1612 
1613 
1614 
1615 
1616 
1617 
1618 
1619 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 
1628 
1629 
1630 
1631 
1632 
1633 
1634 
1635 

; u
y
 

006614 
006620 

006626 
006634 

006636 

006640 
006642 
006642 

MAINDECe{ 1°pVKPASA 
DVKPA,Pii 

011637 
162737 

023727 
003402 

000776 

413737 

016637 
062706 

104006 

MACY11 27(663) 
APT COMMUNICATIONS ROUTINE 

006666 
000004 

000004 
000004 

006672 

006670 

2eMAYoT7 

IOTRDs 

i6e 

SEO 0048 

9®GOTO THE VECTOR AND PICK UP THE *,¢2° AS AN ADDRESS 
peAND *4700° AS NEW STATUS, 
pOTHE ,02 AS A PC WILL CAUSE EXECUTION OF THE °JER PC,RO® (AN ILLEGAL INSTR), 
peAND TRAP TO LOCATION °4°, IN LOCATION 10 WE HAVE A 
p@POINTER HERE, IF THIS CONDITION CAUSES A TRAP TO LOC,4 
poWE WILL REPORT IT IN THE SAME MANNER THAT WE WOULD 
p@REPORT ANY OTHER ERROR, 

p®IF A BUSS ERROR TRAP DID OCCUR AND CAUSE A TRAP TO 4, 
peue WILL HALT, 

nov 
sus 

CMP 
BLE 

HALT 

BR 

mOvVB 

MoV 
add 

(6),TRTO 
64,TRTO 

TRTO, 01000 
26 

is 

OTSTNM, TOTNM 

4(6),TRFRO 
04,R6 

sGET WHERE WE CAME TO, 
sFORM REAL ADOR, 

9030 TRAP COME FROM LESS THAN ADDR, 10007 

9NO§ MUST BE A BUSS ILLEGAL ADDR, TINE OUT, 
pADDREGS CONTAINED IN TRTO, 

sDON°T ALLOW A CONTINUE 

pSAVE TEST NUMBER, 

sGET TRAPPED FROM ADDR, 

pERROR| ILLEGAL INTERRUPT 
gOR INTERRUPT TO WRONG 
sVECTOR © 37 TEST NUMBER 
938 LEGS THAN 2, 378 LIKELY 
s(BUT NOT EXCLUSIVELY) TO BE A 
pOEVICE OTHER THAN THE DEVICE 
9T0 BLAME, 
gif THE INTERRUPT OCCURRED 
pOURING AN INTERRUPT TEST, 1°D 
pSUSPECT A PROBLEM WITH THE 
sDEVICE, 
giP THE ADDRESS THE INTERRUPT 
sVECTOR TO 28 WITHIN THE RANGE 
307 VECTORS ASSIGNED TO THE DEVICE, 
gTHEN 2°D GUSPECT THE DEVICE 

SVECTORED TO 16 OUTSIDE OF THE 
RANGE ASSIGNED TO THE DEVICE, 
2°D SUSPECT THAT THE 
)DEVICE PUT THE WRONG VECTOR ON 
THE BUSS DURING THE INTERRUPT 
s PROCESS, 

SPOR TRIS ERROR © DON?T 
}USE "LOOP ON ERROR® OPTION 
pALSO EXPECT THE INTERRUPT TEST 70 
pREPORT THAT THE DEVICE DIDN'T 
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MAINDECe1 1D VKPASA 
DVKPA,Pii 

1636 
1637 
1636 
1639 
1640 
1641 
1642 
1643 
1644 
1645 
1646 
1647 
1648 
1649 
1650 
1651 
1652 
1653 
1654 
1655 
1656 
1657 
1658 
1659 
1660 
1661 
1662 
1663 
1664 
1665 
1666 
1667 
1668 
1669 
1670 
16718 
1672 
1673 
1674 
1675 
1676 
1677 
1678 
1679 
1689 
1661 
1662 
1683 
1664 
1665 
1666 
16867 
16868 
16869 

006664 

006666 
006670 
006672 

006674 
006676 
006702 
006704 
006706 
006710 
006714 

006716 
006720 
006726 

006730 
006732 
006734 
006736 
006740 
006742 

006744 

006746 
006750 
006752 

APT COMMUNICATIONS ROUTINE 

010046 
016600 
008740 
111000 
006300 
016000 
000200 

0067136 
006064 
008436 
008412 
005452 
005640 

004706 

004636 
008120 
008240 

MACY11 27(663) 

006730 

2°MAYo77 15803 PAGE 32 

INTERRUPT 
}FOLLOW RECOMMENDED PROCEDURE 
yIN THE DOCUMENT (ON THIS DIAGNOSTIC) 
}FOR LOOPING ON ERROR 

RTI 

TRIOS eWORD 0 pADDR THAT WE INTERRUPTED TO 
TRFROs ,WORD 0 pADOR THAT WE INTERRUPTED FROM, 
TSTHNs «§6§,WORD) 60 sTEST NUMBER FROM WHICH WE CAME, 

eS8TTL TRAP DECODER 

91 GOSS SGSSHHSSHHHHHSHHSOSHHHHHOHHSHHOHHOHHHOSHHTSHHOHHOHOHOOHOOOOG 

p®THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE *TRAP® INSTRUCTION 
s®AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING AODRESS 
p@OF THE DESIRED ROUTINE, THEN USING THE ADORESS OBTAINED IT WILL 
99GO TO THAT ROUTINE, 

STRAP: MOV RO,°( SP) 998AVE RO 
MOV 2(6P),RO 99GET TRAP ADDRESS 
T8T @(RO) p9BACKUP BY 2 
MOVE CRO), RO p9GET RIGHT BYTE OF TRAP 
A&L RO pePOSITION FOR INOEXING 
MOV STRPAD(RO),RO pe TNOEX TO TABLE 
até RO 9960 TO ROUTINE 

@TRAP2s HOV (8P) °C SP) peMOVE THE PC DOWN 
wov 4€8P),2¢8P) seMOVE THE POW DOWN 
Ratz pPRESTORE THE POW 

eS8TTL TRAP TABLE 

pOTHIG TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
BY THE “TRAP® INSTRUCTION, 

; ROUTINE 
g GSDoneae 

STRPAD: ,WORD STRAP? 
OTYPE © ;CALLOTYPE TRAPO1(106401) PTY TYPEOUT ROUTING 
STYPOC 9» pCALLeTYPOC Tnarsatioaeoa) TYPE OCTAL BUNBER (WITH LEADING ZEROS) 
OTYPOS JICALLOTYPOS  TRAPOD{104603) TYPE OCTAL NUNSER no" LEAbiag Sends) 
OTYPOR j)CALLSTYPON —FRAPOA(404404) TYPE OCTAL HURDER RR LAST CALL) 
OTYPOS jICALLeTYPDS  TRAPOS(104408) TYPE DECIMAL & A (ute 6168), 

OGTOUR PPCALLOGTOWR  TRAPCS(104606) GET SOFTesuR serrine 

OCKSUR pPCALLECKSWR = TRAPO7(104607) TEST FOR CHANGE IN SOrTeguR 
GROCHR ppCALLORDCHR TRAPOL0(104410) TTY TYPEIN CHARACTER ROUTING 
ORDLIN PPCALLOAOLZN  FRAPCLI(100011) TTY TYPEIN BTAING ROUTIAS
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DVKPA,Pii ASCII MESSAGES é SEQ 0080 

1690 »SBTTL ASCII MESSAGES 
1691 
1692 006784 046600 04666808 081117 Mis eASCIZ <200>0NEMORY READ/WRITE ERRORG 
1693 006762 020131 042822 042101 
1694 006770 083487 044822 042524 
1698 006776 042440 084122 081117 
+t) 007004 000 
16 
1698 007008 200 0462818 047515 EM2: eASCIZ <200>OMEMORY DATA ERROR AFTER POWER FAILO 
1699 007012 084522 042040 082101 : 
1700 007020 020108 081108 047522 
1701 007026 0201223 043104 042524 

1702 007034 020122 049820 042927 
1703 00709042 020122 640806 046111 
dae 007080 000 4 

170 
1706 0070381 200 046103 041817 E63: eASCIZ <200P@CLOCK CER ERRORG 
1707 007086 020113 081803 020122 
the 007064 081108 047822 000122 
170 
1710 007072 041600 047814 046503 EM4s eASCIZ <200>0CLOCK ADDR, ERRORG 

1711 007100 040440 042104 027122 
1712 007106 042440 084122 061117 
1713 007316 000 
1714 
1718 007418 200 046103 041817 EMSs eASCIZE <200>0CLOCK INTERRUPT ERRORG 

1716 0071322 020133 O47141 04625924 
1717 0071330 0811292 080126 020124 
tes 007336 081108 049922 000122 
i 
1720 007144 044600 O823116 051108 ENés eASCIZ <200>0INTERRUPT ERRORG 
1721 007382 0823522 0821230 042440 
abe 007160 081122 061117 000 
i 
1724 007365 200 081108 060122 Dis eASCIZ <200>0EZRAPC ADDR aS 6/80 
1725 007172 020103 020040 642104 
1726 007200 06811046 0200460 020040 
1727 007206 040827 0620123 0200¢0 
phe 007214 020060 0276823 000102 

1730 007222 042600 081122 0419230 DN3s eASCZZ <200>0ERRPC WAS s/be 
1731 007230 020040 063440 091901 
1732 007236 020040 0230060 061440 
the 007244 041057 000 
i 
1738 007247 200 0851106 080322 DNés eASCIZ <200>eERRPC ADDR® 
1736 007284 020103 020040 0421014 
tha 007262 081104 000 
q 
1739 007265 200 0423524 082123 DNé: eASCIE <200>eTEST ERRPC TO FROME 

r ) 1740 007272 020040 0200460 0891308 
1741 007300 0801223 020103 020040 
1742 007306 047524 020040 020040 

€ 1743 007314 0200460 081106 046917 

a
 

a
 

za
 

a
 

ot
e 

a
 

a
 

az
 

r 
rs

 
z
 

a
 

a
 

. 
ae.

 

w
e
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e DVKPA,P11 ABCII MESSAGES . SEO 0083 q 

1744 007322 000 
7 1748 r 

1746 007324 -EVEN 
1747 007324 001116 001362 001126 DTis eWORD SERRPC,RADDR, SBDDAT, SGDDAT, 0 

e ae 007332 001124 000000 | 
i 
1750 007336 001116 001126 001124 DTI: eWORD GERRPC,OBDDAT, SGDDAT,0 

e sees 007344 000000 r 
4 
aves 007346 601116 001336 000000 oTés eWORD GERRPC,LKS,0 ‘ 
i 

© 175S 007354 006672 001116 006666 DTés eWORD TSTNM,SERRPC, TRIO, TRERO 
1756 007362 006670 

€ 1787 r| 
dhe 007364 000000 000000 oFos eWORD 050 
i 

€ 1760 007370 000000 MENSTs 6,WORD) (OO MEMORY WILL BE WRITTEN . <q 
1761 sFROM WERE UP 
1762 

€ 1763 000001 @END | 

€ | 

€ | 

& q 

oe | 

¢ | 

 ) | 

e | 

& . | 

¢ q 

r ) <q 

€ q 

© q 
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ABASE ® 
acows @ 
acow2 s 
ACPUOPe 
ADCK 
ADDWO s 
ADDWi s 
adpwios 
adowiis 
abdowi2e 
AdDwWi3e 
aDDWwi4ée 
adpwiSes 
aDDw2 
adDw3 
ADDW4 
aDows 
ADDW6 
adow? 
abdpwe 
adDw9 
ADEVCTs 
ADEVM #2 
AENV #8 
AENVM @ 
AFATALS 
AMADRisS 
AMADR28 
AMADR3e 
AMADRES 
AMAM818 
AMAME2a 
AMAME3a 
AMANS4e 
amsGaDe 
AM6GLGs 
AMBGTY®@ 
AMTYPis 
AMTYP2s 
AMTYP3e 
AMNTYP4e 
APASS & 
APRIORe 
APTC6Us 
APTENVS 
APTSIZe 
APTSP0s 
ASWREGS 
ATESTNe 
AUNIT s&s 
AUSWR @ 
AVECcTis 
AVECT2s 
BAD 

177946 
000000 
000000 
000000 
001356 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
090000 
000000 
000000 
000000 
000000 
000040 
000008 
000200 
000100 
000000 
000000 
000000 
000000 
000100 
000000 
001364 

1580 
248 
240 
240 
3800 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
260 
240 
48 

MACY14 27(663) 2°MAY°77 15:03 PAGE 35 
CROSS REFERENCE TABLE 

240 261 347 
203 

255 
4176 $36 $37 953 

1459 1827 15696 

1529 15700 

440 279 249 330 

4100 651 sve see 903 
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BITO 8 000001 
BITOO © 000001 
BITO1 & 000002 
BITO2 & 000004 
BITO3 & 000010 
BITO4 & 000020 

BITOS © 600040 
BITO6 8 000100 
BITO7 & 000200 
BITOS & 000400 
BITO®S © 001000 
BITi ®& 000002 
BITiIO © 002000 
BITii & 004000 
BITi2 & 010000 
BIT13 & 020000 
BIT1I4 & 040000 
BITIS © 100000 
BIT2 8 000004 
BIT} & 000010 
BIT4 8 000020 
BITS 8 000040 
BIT6 & 000100 
BIT? & 000200 
BITe® 8 000400 
BITS 8s 001000 
BLKCK 001366 
BPTVECe 000014 
CKEND 003710 
CKSWR & 104407 
CKi 0036582 
CR S 0000158 
CRLF 8 000200 
DDISP © 177870 
ore 007364 
Oni 007468 
DH3 007222 
DHE 007247 

DH6 007268 
DISPLA 001142 
DISPRE 000174 
OSwR 8 177570 
DT1 007324 
oT3 007336 
oT4 007346 
oTé 007354 
EMTVEC® 000030 
EM 006754 
EM2 007008 
EM} 007081 
EM4 007072 
EMS 0071438 
EMG 007144 
ERRVEC® 000006 

1390 
1298 
1206 
1278 
1266 
1280 
1240 
1230 
1220 
1218 
1200 
1300 
1196 
1166 
1176 
i166 
115¢ 
1146 
1376 
1366 
1386 
1340 
1330 
1320 
idie 
1300 
3620 
1460 
937 

1006 
930 
sae 
SSe 
618 

306 
306 
320 
327 

MACY11 27(663) 
CROSS REFERENCE TABLE 

770 
139 
138 
137 
136 

2°MAYo?9 

576 

1103 
9360 

1916 
1476 
496 
322 

17240 

17380 

404e 

395 
37470 

17830 

3830 

3940 

ane? 

408 

SEG 0053 

626 960 

Q64e 928 

46966 
947 

336 343 17588 

11490 

$26 $270 S330 $Sue 1110 iiiie 4u13@ 11160 

oR
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GTBWR & 104406 
HILIN 001344 
uT 8 000011 
IOTRD 006614 
IOTVECe® 000020 
KVECT 001340 
KVECTP 001342 
ur 8 000012 
LKS 001336 

LMWR 001370 
LOLIM 001346 
LOOP 002002 
LOw2 001380 
MCLK 003020 
MEMST 007370 

MEMUR 001360 
NOCLK 001372 
pc 88000007 

PCOUNT 001352 
POBAD 003352 
POOWN 003944 
PD2 0033586 
PD3 003884 
PFLAG 001354 

PIRO @ 19797972 
PIRQVE® 000240 
PRO 8 000000 
PRi ® 000040 
PR2 8 000100 
PRR 68 000140 
PRE & 000200 
PRS & 000240 
PRG 8 0003900 
PRI & 000340 
P8 S 177976 
Paw 8 68 177776 
PUEND 003746 
PUP 003806 
pUPBD 004026 
pU2 003832 
PWRVECS 000024 
RADDR 001362 
RDCHR © 1044610 
RDLIW © 1044611 
RESVECe® 000010 
RO 88000000 

WACY31 27(663) 
CROSS REFERENCE TABLE 

16040 
404 

1474 
18930 
3800 
6430 

1809 
$29 
6a) 
3700 
366 
043 
062 
7826 
ah% 
4avie 
$23 
so7e 

18136 
4160 
904 
osie 
os7e 
0170 
8630 
9070 

$7 

961 
9020 
9e7e 
018 
ai}e 
8o0e 

160760 

37108 
10600 
1412 
15390 

2eMAYo?7 

1618 
$340 
700 
4720 
472 

17600 
49se 
626 
6100 

18460 
a4 

578 
910 

4140 
$09e 

0340 
106106 
1413 
1846 

15:03 PAGE 37 
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699 710 719 720 721 722 yaa 187 764 708 979 709 790 793 792 
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es) 032 036 964 1040 1098 1285 1670 1670 1679 1600 1664 1662 1603 1664 
1668 1606 1667 1478 1609 a : a4 5 es 

io eMACRO 24 isy 199 3028 @8§=— 40 482 68 784 793 = 1670 
eMCALL 1 ry) 237 901 G34 
»MEXIT 203 

€ @NLIST i 23 ny a24 230 23? 240 367 391 433 are a4? 483 yy | $16 
$20 552 586 610 616 0—s« 600 680 718 722 788 768 760 992 009 619 
623 632 16 a4 1040 1098 1335 1670 1676 1679 1680 1604 1602 1603 1606 

€ 1608 1606 6=—s_- 3667 1608 §=_: 1689 | 
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1667 1670 1690 : gud. 
© »TITLE ‘= 

»¥ORD 33 a4 26 37 39 168 407 460 109 190 494 192 203 204 
206 207 210 211 212 213 214 215 216 219 220 223 242 243 

€ 268 » 266 247 240 249 233 254 238 206 272 278 270 270 «= 300—‘éa 
202 203 347 349 380 382 383 384 36 387 199 29 360 % 2 
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DVKPA,Pii 

@DVKPA, DVKPA/SOL/CRFODVKPA 
RUNCTINES 73 22 4 SECONDA 
CORE USEDs 25K 
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