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ABSTRACY
XTI

THIS PROGRAM ]S DESIGNED TO DEYECY A FAULT IN THE FPPwe42
VEMORY ADDRESSING WARDWARE, ALL OF AVAILABLE MEMORY 1S FIRST

SET TO 2707 OR 7273, AT TME STARY OF EACH PASS THE MEMORY

CONSTANT ]S CQMPLIMENTED, THE PPPwi2 THEN STORES ONE 36 Bl?

WORD INTO 3 CONSECUTIVE CORE LOCATYONS, THE FPP READS BACK THIS

36 B!T WORD AND SYORES [T INTQ THE BASE TABLE THEN GOES INtO

PAUSE', TH]S ALLOWS THE OPERATION OF BOYH THE LOAD AND STORE
PYNCTIONS YO BE CHECKED, WHILE THE FPPei2 IS [N PAUSE, THE

POP CHECKS BOTH 36 BIT WORDS (THE WORD AT YHE MEMORY ADDRESS

AND THE WQRD |N THE BASE TABLE)) AY THE OPERAYORS OPT]ON TWE POP WILL
THEN CWECK ALl UNUSED MEMORY 1O SEE THAT NOTHING HAS CHANGED',

YHE PDP THEN CLEARS THE FPP WORD A? THE MEMORY ADDRESS AND
INCREMENTS THE ADORESS BY § MEMORY LOGATION AND REPEATS THE
PROCESS, WHEN ALL OF MEMORY ]8 CHECKED EXCEPY THE LOCATIONS
eCCUPJED BY THE PROGRAM, AT THE OPERATORS OPYION, THE PROGRAM

k]LL RELOCATE ITSELF YO THE NEXT FIELD'
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REQUIREMENTS

2222 XX2 2222

EQUIPMENT

'Q---Qg..

4, AN FPPay2 FLOATING POJNT PROCESSOR

B, A PDPeB OR POPei2 W]TH AT LEASY ¢K OF MEMORY
€, AN ASR33 QR ASR3> TELETYPE

STORAGE

(240441

THE PROGRAM 1S LOADED INTQ LOCATIONS 2B80@s2377
ef FIELD 2, THWE PROGRAM USES ALL LOCATIONS OF EVERY FIELD

TESTED,

PRELIMINARY PROGRAMS

‘.Qq-.q.-géongéqgg'.

iLL POPe8 OR PDPey2 PROCESSOR AND MEMORY DIAGNOSTICS
FPPel2 INSTRUCTION TESYS 2A, 2B, AND 2€,

LOADING PROCEQURE

AeNOERABRNNERAGD

.

LOAD THE PROGRAM WITH THE BIN LOADER, DIAL LOADER OR P8§s8 LOADER,

STARTING PROCEDURE

(X222 2 2232234 2222

1) START AY LOCAT]ON 0820 [N FIELD B,
THE PROGRAM WILL MALT AT LOCATIONIGLL |,

‘#) SEY SRP9esy TO THE W]GHEST MEMORY FIELD TO BE TESTED,

3) PRESS THE CONTINUE KEY

THE PROGRAM WILL HALT AGAIN\@iL72
4) SEV THE SWITCH REGISTER AS BESIRED (SEE "SWITCH OPTIONS®)
3) PRESS THE CONTINUE KEY TO SYART TWE TESY,

RESTARY PROCEQURE

CQROGIRNARVRERDERDN

A, DOETERMINE BY YWE NSTRUCTION FIELD LIGHTS WHICH FIELD THE
PROGRAM 15 RUNNING IN,

B, RESTART ACCORDING YO "4, SYARTING PROCEDURE", BUT STARY
AT LOCATION 2822 IN THE FIELD DESIGNATED BY THE
INSYRUCTION FIELD LIGHTS,
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6,1

6,2

6,3

™

EPERATION INSTRUCTIONS

SRRNBRBOVRGRONNDOOEQRGED

ANORMAL QPERAT]ON

grecTreeccsernny

YHE PROGRAM 1§ NORMALLY OPERATED WITH SWITCH REGISTER = 2808

COMPLETE MFMOBV CHECK (SRO7 & 3R28)

gPreegescecersaqepeReF aTecoogansy

tF SRP8 = @ THE PROGRAM W]LL CHECK EVERY LOCATION IN
MEMQRY EACH TIME AN FPPe12 QAYTA ERROR OR BASE TABLE

ERRQR (SEE 9, ERRQRS) 1S DETECTED, IF THE FPPei2 1S
SYORING THE FAC INYO THE WRONG LOCAT]ON, THIS WILL FIND
YHE LOCAT]ON THAT THE FPP DID STORE INT0, TWE DJFFERENCE
BETWEEN THE FPP FAJLING ADDRESS AND THE UNUSED MEMORY
AQDRESS MAY PIONY YO THE FAILING ADDRESS BIT,

{F SRPY = 4 ALL OF MEMORY W]LL BE EHECKED EACH TIME THE
PPPuy?2 DOES A STORE REGARDLESS OF THE SETTING OF SRg8)
v:;s #!LL HAPPEN WHETHER OR NOT THERE WAS AN ERROR
BEYECTED, -

RELOCATION OPTION (SROY)

jeseesersecanennnereny

EVERY YIME THE FPPai2 COMPLETES STORING INTO ALL AVAIBLE
VEMORY, THE PROGRAM W]LL RELOCATE [TSELF INTO THE NEXY
MEMORY FIELD UNDER TESY, |F SRE3 @ 4, TH]S RELOCAYION
1S BYBASSED AND TEW PROGRAM RUNS ANOTHER PASS IN THE
SAME MEMORY FELD,

START 2o
2 S i
y) 3o froet
s ®OPT:
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SWITCH OPTIONS (SUMMARY)
QQCQQOQOQQQOOOQibiicliﬁl

SEE "REF," PARAGRAPH FOR MORE DETAILED DESCRIPYION,

SWITCH STATE ~ REF,  OPERATION

¢ ' .
RN RN R NN AU BRI L AL R ]

LX) ¢ 9,3 WALT ON ERRORS
1 BYPASS ERROR WALT
[} 8 9,4 TYPE ERRORS
1 BYPASS ERROR TYPEOUY
22 8 9,4 CONTINUE TEST AFYER AN ERROR
1 LOOP ON ERROR
23 2 6,3 RELOCATE THE PROGRAM T0 THE NEXT FIELD
1 RYN THE PROGRAM IN THE SAME FIELD,
X 8 8, TYPE END OF PASS INFORMAT]ON
1 SUPPRESS OND OF PASS TYPEQUTS
25 2 8, CONTINUE TO NEXT PASS
1 WALT AT ENO OF A PASS
g6 e 9.5 CONTINVE COMPARE AFTER AN ERROR
4 STARY PPP AT THE NEXT ADDRESS AFPTER AN ERROR
g7 e 6,2 CHECK FPP BATA ONLY (NORMAL MODE)
| CHECK ALL OF MEMORY (COMPLEYTE MODE}
28 p 6,2 CHECK ALL OF MEMORY AFTER AN FPP DATA ERROR
1 CHECK SR27
1] ? 9,7 OUTPUT ERROR INFO 1O THE TTY
i OUTPUT ERRGR INFO TO YWE LINE PRINTER
10 8 NONE POPw42,8],8E OR 8, LET FPP ACCESSES OVERLAP 4K MEMORY BOUNDRIES
% POP=8 OR L INCe8 DO NOT LET FPP AGEESS OVER 4K MEMORY BOUNDRIES
£ e 9,6 OUTPUT COMPLETE ERROR INFORMATION
4 OUTPUT SHORT FORM ERRORS

P
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END OF PASS
I

EACH TIME YHE PROGRAM RELOCATES YO FJELD @ IS CONSIDERED TWE
END OF 1 PASS THROUGH THE YEST, P SRZ3 = 1, (NO RELOCATION)
YHE END OF PASS 1S WHEN THE rp‘-zz STORES INTO THE LAST
LOCATION IN THE LAST FJELD UNDER TEST,

AT THE END OF EACH PASS A PASS COUNTER ]S INCREMENTED)

TACH ERROR COUNTER ]S CHECKED POR AN OCCURENCE OF AN ERROR'
POR EACH NON ZERO ERROR CQUNTER THE NUMBER OF EKRQRS

¢F THAY TYPE (SEE "ERRORS™) 1S TYPED QUT, THE PASS

AUMBER 1S ALSQ TYPED, |IF SR@9 s | THESE MESSAGES ARE

eUTPUT TO THE LINE PRINTER, SETTING SRP4 3 1 WILL

SYPPRESS THESE QUTPYTS, EACH YIME THE END OF PASS
INFORMATION 1S OUYPUT (SR@4ap) THE ERROR COUNTERS

ARE RESET T0 2ER0, THIS MEANS THA? FOR A GIVEN END

eF PASS TYPEQUY, TWE ERROR GOUNTS ARE THE NUMBER QF

gRRQORS DETECTED SINCE THE LAST TYPEOUTY,

THE FORMAT OF THE TYPEOUT IS

¥XXX FPP DATA ERRQRS

¥XXX BASE YABLE ERRORS
¥XXX UNUSED MEMORY ERRORS
END PASS XXXX

IF SRP5 = § THE PROGRAM WILL HALT WHETHER THE TYPEOUT
EGCURS QR NOT,

IF SRS = 8 THE END OF PASS WALT WILL BE BYPASSED,




fRRQRS
(A ZXXZXX)

ERRQR YYPEOUTS (SR23)

é""??.'??..g"-?!'.

IF SROy=1 TYPEOUTS WILL BE SUPPRESSED [F AN ERROR IS DEYECYED"

IF SR@Ls2 YHWE TYPE OF ERROR, FAILING ADDRESS, AND ERONEOUS
CAYA WILL BE YYPED ON THE TTY, IF SRg9=4, TWE MESSAGE Wikl
BE QUTPUT Y0 YHE LPQ8 OR LP12,

THE FORMAY QF THE ERRQR TYPEOYY 1S}

YYPE OF ERRQR

ADDRESS GQoD BAD
¥ OXXXX  XXXX XXXX
XXXX XXXX
XXXX XXXX

THE "ADORESS"™ [S TNE FIELD AND ABSOULTE ADDRESS WHERE THE

ERRQR WAS DETECTED, (SEE INDIVIOUAL ERROR TYPES BELOW POR

THE MEANING OF EACM ADDRESS,)

"GOOD" IS WNAT THE 36 B]Y CORRECT HATA WORD FOR THAT LOCATION
SHOULD BE, THOUGHW THE WORD IS ONE 36 BT FPPay2 WORD, IY IS QUYa
PUT AS YHAEE 42 BIY WORDS AS FOUND [N 3 CONSECUTIVE MEMORY LOCATIONS',
ALL THREE 42 BIT WORDS ARE TYPED EVEN THOUGH ONLY &4 WORD MAY

BE IN ERROR,

"BAD" IS THE DATA POUND IN MEMORY AT "ADDRESS™ AND THE NEX?
? MEMORY LOCATIONS'
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9,2

9:2,1
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TYPES OF ERRORS

Qqé--’c--.;oﬁgg

YHERE ARE 3 TYPES OF ERRORS CHECKED FOR IN THE PROGRAM, HERE
1S A DESCRIPTION CF EACH TYPE OF ERROR, YHE HEADING ]S WHAT
wJLL BE TYPED IN THE "TYPE OF ERROR " FJELD OF THE TYPEOUT,

ERROR IN FPPey2 DATA WORD

v
R R R R RO I I B ORI AR LI B

BAD DATA WAS FOUND IN MEMQRY WWERE THE FPPei2 WAS SUPPOSED

YO STORE TS FAC, YHE FAC SHOULD HAVE CONTAINED EITHER

5252 2525 5252 QR YWE COMPLIMENT QF THIS, IF THE BAD DATA IS
SIMILAR TQ TH]S EXCEPT FOR A FEW BITS THEN THE FPPmi2 DROPPED
ER PICKEDwUP YHESE BITS, IF THE BAD DATA IS 7872 OR

2787, YHE FPPgi2 DID NOT SYORE INTQ THIS LOCATION, IF THE
PROGRAM 1S ALLOWED TO CONTINUE WITW SRE6®@ IV WILL CHECK ALL
UNUSED MEMORY FQR AN ERROR, TH]S SWOULD YELL IF THE FPP STORED
INYO THE WRONG ADDRESS OR {F [T DID NOY SYORE INTO ANY ADDRESS)
ENE OTHER POSS]BLE FAJLURE THAY COULD CAUSE THIS TYPE OF

ERROR 1S [P THE BAD DATA ]38 5252 5252 5252 OR YHE COMPLIMENT
6F THIS, THIS WOYLD OCCUR IF THE PPP STORED INTO YHE CORRECY
ADDRESS,; BUT STORED THE -WRONG PORTION OF THE FAC,




9,2,2

972,3

ERRGR IN BASE VABLE

P
PRI A AU BRI B B L )

AFYER THE FPP STORED ]TS FAC INTO MEMORY AT THE TESY ADDRESS

1T LOADED THIS DATA BACK INTO YHE FAC AND SYORED Y INYO THWE

8ASE TABLE, TH]S WORD N THE BASE TABLE WAS FOUND TO BE BAD)

{F AN ERRQR [N THE FPPw32 DATA WORD (SEE 9,2,1) AND NO ERROR

IN TWE BASE TABLE OCCURS THE FPP STQRED THE CORRECT DAYA

INTO TWE WRONG LOCATION, [T IS UNLIKELY THAT TWIS ERRCR WOULD
eCCUR W]THOUT AN ERROR [N YHE FPPe{2 DATA WORD HOWEVER IT 1S
POSSIBLE, IF THIS ]S THE CASE THE MOSY LOGICAL SUSPECY WOULD

YHE "FLOA® INSTRUCTION WITH ADDRESS MODE 3 (SINGLE WORD INDIRECT),

YHE ADCRESS IN THE TYPEQUY |S YHE ADDRESS OF YHE BASE TABLE
WHERE YHE DATA WAS STORED, IF NECESSARY, YHE FPPsi2 MEMORY
ADDRESS CAN BE FOUND IN LOCATIONS 42 & 43 OF YWE INSTRUCTION

FIELD,
ERROR IN UyUSEO MEMORY
by . bl .

' ey . *
EEEEEEEEE RN NN R ]

BAD DATA WAS FOUND [N A MEMORY LOCATION UNUSED BY THE FPPei2]
THE ADORESS IN THE TYPEQUY 1S ADDRESS WHERE YHE F{RSYT ERROR

WAS FOUND, THE NEXT 2 WORDS ARE A*so TYPED IN CASE THIS I8

THE PPPei2 DATA WORD, THE 600D DATA WiLL BE 7878 QR

g787, 1IF THE BAD BATA IS SIMILAR %0 THE GOOD DATA THEN THE
PPRel2 DATA SREAK MAY HAVE DISTURBED SOME UNUSED WMEMORY LOGATIONS,
THIS TYPE OF FAJLURE IS PROBABLY IN THE MEMORY RATHER YHAN

IN THE FPPe32 THOUGH EXCESSIVE NOJSE ON THE FPPsi2 ADDRESS

LINES MAY BE THE CAVSE, IF THE BAD DATA 1S 5232 2525 5252 QR

THE COMPLIMENY OF TH1S, THE FPP STORED IYS FAC INTO VWIS

LOCATION INSTEAD OF THE CORRECY LOZATION, AN ERROR [N VHE
FPPel? DATA WORD SWOULD WAVE BEEN TYPED BEPORE THIS ERROR,

BY CHECKING THE D]FFERENCE ]N ADDRESSES BETWEEN VWIS

vvnsogvoann THE FPP DATA ERROR, A BAD ADDRESS BIT CaN BE

1SOLATE



93

9,9

916

9,7

~ -

/
e

ERRQR WALT (SR22)

4égé--.o--?q--!qo.

IF SRO2aP THE PROGRAM WILL HALY AFTER YHE TYPEOUT, AT THIS TIME
YHE FPPei2 IS IN PAYSE, THE FPC CONTAINS 2232 IN BITS 314

AND THE INSTRUCTION FJELD IN BITS ge2, THE OP ADDRESS CONTAINS
0051 IN BITS 3s14 AND THE INSTRUCT{ON PIELD IN BITS Ze2, THE
PAC CONTAINS THE DATA, THIS SWOULD BE 5252 2525 5252 QR THE
COMPL IMENT

LOOP ON ERRQR (SRp2)

i,,-tgu--e,--:‘-.:,q

WHEN AN ERROR IS QETECTED, THE FPPe12 IS IN PAUSE, IF SRO221
THE PROGRAM ENTERS A LOOP WHICK FORCES THE FPP TO DO
CONTINUOUS STORES AND LOADS AY THE BAD ADDRESS, TYWIS IS QDONE
BY STARTING TME FPP EVERY TIME IT ENTERS PAUSE, IN THIS LoOP
YHE OP ADQRESS CAN BE CWECKED WITH A SEOPE, THIS LOOP WILL
CONTINUE UNTILL SR@2 IS RESET,

CONTINUE GHECK (SR24)

*,Q--gg--gg-.:w.-gé-'

WHEN. AN ERRQR OCCURS IF SRP6my THE PROGRAM WILL BYPASS

eHECKING FOR MORE ERRORS [N THE LAST FRP OPERAYION, THE PROGRAM
WILL CAUSE THE FPPwi2 Y0 STORE INTO THE NEXT MEMORY LOGATION

AND CHECK FOR ERRQRS TWERE, THE REASON FOR TH]S

EPTION IS THAT THERE COULD BE 3 TYRES OF ERRORS YYPED POR

EACH FPP SYORE, THE OPERATOR MAY ONLY WANY THE FIRSY

PEYECTED ERROR TO BE TYPED AND BYPASS FURTHER TYPEOUTS)

SHORT TYPEOUT (SR1Y)

geseerorceracogroryn

IF SRy = 4 THE ERRQR TYPEOUT WILL CONBIST OF THE
AODRESS LINE QONLY, THIS BYPASSES PHE 2 WEADER LINES
AND THE 2 DATA ONLY LINES,

LINE PRINTER (SRE9)

XTI ITILT LY A LT ]

IF SR@9 s { THE PROGRAM WlLL CWECK WHICH LINE PRINYER
{LP28 OR LP12) IS ON THE SYSTEM AND OUYPUT ALL MESSAGES
Y0 THE PRINTER',

1F THERE ]S A PRINTER ERRQR OR NO PRINTER AVAILABLE,
YHE OUTPUT MESSAGE WlLk BE LOSY,




/COPYRIGWTY 1972, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS, 23 DlaL10 ved3

:
g /COPYRIGHY 1972, DIGITAL EQUIPMENY CORP,, MAYNARD, MASS'
4
5
; /FPPu32 ADDRESS TEST 2
8

9

10

:% / FADDR2 V74eB6567

13 / BlLL LAFLAMME / WALTER MANYER

@ ()

2eAUGe?2

1754

7189

PAGE ¢
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/CORYRIGWY 1972, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS, 83 DIALI® voes 2eAUGe72 7139

14

15 / SWITCH SETTINGS

16

17 / SRO2 2 HALT ON ERROR

18 / 1 BYPASS ERROR HWALY

19

20 / SRaY 2 TYPE ERRORS

21 / 1 BYPASS ERROR TYPEQUY

22

23 / SR@2 2 CONTINUE AFTER AN ERROR

24 / 1 LOOP ON ERROR

25

26 / SR23 i RELOCATE PROGRAM T& NEXT FIELD

27 / 1 RUN PROGRAM IN THE SAME PIELD

28

29 / SRO4 2 TYPE END QF PASS INFORMATIBN

30 / 1 SUPPRESS END OF PASS TYPEOUTS

31

32 / SROS ? CONTINUE 7O NEXT PASS

33 / 1 HWALY AT END OF PASS

34

33 / SRO6 o CONTINUE COMPARE APTER ERROR

36 / 1 SYARY PPP AT NEXT WORD AFYER ERROR
37

38 / SR27 9 CHECK SRE® (NORMAL MODE)

39 / i CHECK ALL OF MEMORY (COMPLETE MODE)
0
ey / SRA8 o CHECK UNUSED MEMORY t0 FIND THE
42 7 FPP DATA AFTER AN ERROR iS DETECTED
43 / 1 CHECK FPP DATA ONLY

44

45 / SRA9 o OUTPUY ERRORS YO TWe TTY

.6 / % OUTPUY ERRORS T0 THE LPPS BR LP12
7

48 / SR4D ] NOT A PDPs8 OR L IN&=8 COMPUTER

49 / 1 A POPed OR LINC=8 £OMPUTER

L ]

L1 / SR11 2 QUTPLUY COMPLEYE ERROR TYPEOU?

L} / 1 TYPE ERROR ADDRESS LINE ONLY

5y

54

PAGE 2



/COPYRIGHT 1972, DIGITAL EQUIPMENT CORP,, MAYNARD, MaSS, @3 olaLie vees3 2eAUGRY?2

55
36
57
58
59
60
63
62
63
64
63
66
67
68
69
14/

2929

2984
Pooe
6009
1832
2p02

6353
6555
8536
8552

6663
6664
6666

6651
6664
8652
6654
6663

6662
6664

vpRE® 20

/ FPPmi2 INSTRUCT]ONS
FPAUSES 8923

FLOA®  2p0p
FSYA® 4000
JAs 1230
FCLA® 2082

/ FPPs12 QYIS

FPEOME 6553
FPST® 6555
FPRST® 6556
FPICLE 6532

/ LPOB 1018

LSRe 6643
LSPe 6661
LPCa 6666

/ LPl2 loTrs

LSEe 6654
LPRe 6664
Lcrs 6652
LLBs 66%4
LSD= 6664]

/ 1OT!S FOR BOTH LINE PRINTERS USED T0 CHECK WHICH PRINTER Y0 UsE

SFLGE 6662 /SET PRINTER FLAGC POR tESY
CFLG® 66631 /CHECK WHICH PRINTER 1S AVAILABLE

7189
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/COPYR

97
98
99

70

173

172

193

424

105

106

127

128

109

110

a1

142

43

144

119

116

1884

118

—~— —

fff> 1972, DIGITAL EQUIPMENT CORP,, MAYNARD, MaSS, 8L DIALIZ VES  2eAUGe72 7139  PAGE 4
PMODE
2009 Y
ee?e 2009  ZBLOCK 22
2020 *20
8020 4777¢ JMS CLEAR /NORMAL STARY
eg21 5062 JMP POPY
#0922 4776! JMS SER2 /RELOGATE PROGRAM PROM SR
0p23 5062 JMP PDPT
op2¢ 4775/ JMS SE24 /GET DATA PROM SWIYCHES
Pp25 5062 JMP PDPT
op26 5774/ JMP RESTOR /RESTORE "BIN® AND JMP TO 7777
8P27 0202 K2, 9002




/GOPYRIGHY 1572, DIGITAL EQUIPMENY CORP,, MAYNARD, MASS,

119
120
121
122
$23
124
125
$26
i27
$28
$29
139
i3
132
433
$34
139
$36
437
438
$39
449
143
142
143
144
847
$40
147
448
l‘g
4

34
438
493
$3¢4
459
$3¢6
157
58
39
460
163
162
463
d64
165
160
167

op30
PE3L
2032
2933
#2334
. RH]
L.I-A ] )
poyy
Pg40
LT T}
2oée2
pE4e3
god4
LI T}
2o4é
#5947
2259
1L}
2032
2093
[.ILL]
pass
pg36
P97
L.I'LY )
Bpey

LI LY
pg63
Pg64
LT 1Y)
P66
LI LY

o904
p204
6600
7002
2600
6202
1039
o3P
7970
2000
2068
2000
5252
2525
5282
0000
2000
2008
020
0030
2000
004
0900
0000
0900
2900

7604
2827
7640
7040
3121
5773/

*38

/FPPey2 INSTRUEYIONS

/THE FPPwi2 GEYS DATA FROM DATAL AND STORES 1Y INTO

JTHE MEMORY LOCATION IN AFLD AND APNTR AND THE NEXY 2 LOCATIONS
/YHEN CLEARS YWE FAC AND LOADS THE DATA BACK INTO PHE PAC FROM
/THE MEMORY ADDRESS,
/BE CHECKED,

FPR,

FRJA:

DATA,
BASE,
AFLD:
APNTR,
DATAY,
DAYA2,
DATAS,
DATAS,

ARPY,
FPe,

PO,

FPAY
FL,DA
FSTA
FCLA
FLOA
PSTA
JA
FPP
7079
o

)

)
5252
2525
5232

/

/TEST SReyi?
21P SEY FLAG LOCATION LAP

/THE HOSY CP {3 A PDPe8 OR LINCe8

/INHIBIT OVERLAPPING QOF 4K BOUNDRIES BY FPP INSTRUZTIONS

/
POPT,

LAS
AND
$Z4
CMA
BCA
JMP

SE

CLA

204
600

6082
2p2

K2

LAP
STARY

g4 DIaLi® voed 20AUGeT2

1T THEN STORES THE DATA INTO DATA 4 Y0

/WALY FOR POP

/LOAD DATA WORD PROM BASE TABLE
/SYORE DATA AT ADDRESS IN BASE TABLE
/CLEAR THE FAC

/LOAD DATA BACK FROM MEMORY

/STORE DATA IN BASE YABLE

FFIELD B17T8 WILL BP CHANGED BY THE
/POP EACH PIME THE PROGRAM IS MOVEQD
/DATA YO FYLL MEMORY WITH

/BASE YABLE

/FIELD BIYS POR FSTA AND PLDA

/42 B1T ADBR PBR FSTA AND PLDA
/DATA THE PPP WILL

/STORE INTO MEMORY

/DATA THE PPP READ BACK
/FROM MEMQRY

JACTIVE PARAMEYTER 9ABLE

/BASE TABLE POINtER

/READ SW REG

/EXAMINE SR 48

/1% 1Y SEY ?

/YES

/CONDITION LAP MEMORY 4K BOUNDRY FLAG

7139

PAGE §
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/COPYRIGWT 1972, DIGIYAL EOQUIPMENY CORP,, MAYNARD, MASS, 01 DIAL12 v@oes3 2eAUGe?2 7189

168

169 7079 870 /CONSTANTS AND TEMPORARY RPGISTERS

170

174 rg7¢ 0020 CPNTR, @ /ADDRESS POINTERS

172 @7y 0000 PPNYR, @

173 @72 2@0p EPNTR, @

174 2973 2020 TPNTR, @

175 2274 0Q0Q TADQR, @

176 @75 02pBP WCNT) 7 /COUNTERS

177 g6 20872 ECNT, @

178 eg77 02@8p EYCNT, @ /ERROR TYPEOUT COUNTER

179 0490 ©0p0P ECNTL, 7 /ERROR COUNT 3%

180 P18y 0000 ECNT2, @ /ERROR COUNT 2

184 §182 20200 FCNT3, @ /ERROR COUNT 3

182 2483 2000 PCY, e /PASS COUN?

183 8104 000D LIMIT, P /UPPER FIELD LINMIY

184 pLA5 opeg FSW, 8 /SW]TCH

185 206 0p0p 4 /)

186 8427 2245 T24%, 215

187 2310 2242 T212, 212

188 214y 92077 77, 77

189 p112 7742 ™42, =dD

190 P43 0Lep viee, ig@@

193 114 0249 T240, 240

9¢ 21185 2306 CRLF n306

193 2116 02209 EBUF: @

194 147 2980 L)

193 #9120 0©pOQ o

z: pi21 ©opge LAPR, 2 /QVERLAP MEMQRY 4K BOUNDRY FLAG

$

198

199

r{d 22009 PAGE

PAGE 6



/COPYRIGWT 1972, DIGITAL EOUIPMENT CORP,, MAYNARD, MASS, B3 DlALL® veBs 2¢AUGnT2

¢ey
202
203
204
205
206
ea7
208
209
210
21
212
243
214
25
216
247
218
219
220
22y
222
223
224
228

0200
8244
n202
2203
2204
2205

pgaé
az2e7
#2490
8241
P22
8243
244
p24%
#246
9247
@220
8224
8222
B2y
B224
g22%
p22é
p227
p232
234
2232
p233
p234
p23s
236
#2237
240
P24y
p242
#9243
P44
$245
%246
p24?
p2so

6332
1049
7042
3p40
4226
5251

2908
47774
4776
746%8
1472
3078
1174
3246
6304
1049
3472
20%2
946
47771
1246
8470
7342
7948
3406
1406
7044
1104
7756
5686
2406
47761
7044
1406
7690
1167
3070
1346
1466
32416
3216

JSET ALL OF MEMORY TO A CONSTANT,

JYHE CONSTANT WILL BE COMPLIMENTED

JEACH TIME THE PROGRAM |S MOVED YO A NEW PIELD
71P SPECIAL ENYRY 8224 HAS NOY BEEN USED, THE
JCONSTANT WILL BE #@8@ OR 7777,

START, FPICL /CLEAR THE FPPw12
TAD DAfA /GEY DATA WORD
CMA /COMPLIMENY 1¥
DCA DATA /STORE NEW DATA WORD
JMS CLEOR /SET ALL AVAILABLE CORE TO A CONSTANT
JMP STFPP /STARY THE FPPRai?
CLEOR, @ /SEY MEMORY t0 A CONSYANT
JMS PFLD /SEY DATA PleLD = PROGRAM FIELD
JMS GFLD /GEY PROGRAM PIELD BITS
SNA CLA /1% PROGRAM IN FIELD 0
TAD LENDe»3 /YES = BYPASS Pnog AM AREA
DA CPNTR /SET POINTER 96 SYERTING ADORESS
TAD fcor /DATA FPIELS @ INSTRUCTION
DGA CFLD /SEY GLEAR FIELD l67
crFLDs  CQF o0 /CLEAR MEMORY PIELE POINTER
TAD DATA /GET DATA
DCA §  CPNTR /$TORE IN MEMORY
158 CPNTR /INCREMENY POENTER
JMP crLD /STORE NEXY MEMORY LOCATION
JM9 PFLD ZEND OF FIELD » RESTORE DATA FIELD
TAD CFLD /GEY OLD PIELD cOF
AND t7a /EXTRACT PIELD BIYTS
gkk RTR /MGVE FIELD BITS TO AC 9sid
o] 11 . /SAVE PIELD BITS
Y:D £ /RESTORE A€
ClA
TAD LIMiT /COMPARE WITW UPPER PIELD LIMIY,
SNA SPA CLA /PINISHEDY
JHP 1 CLEOR /YES o RETURN ,
15 i /INGREMENT FIELD Y78 Po NEXT FIELD
g?: GFLD /GET PROGRAM PIELD BITS
TAD 11 /GOMPARE WITH NEXT FIELD
SNA CLA /GOING TO ELEAR PROGRAM FIELD?
TAD LEND /YES e BYPASS PROGRAM AREA
DCA CPNTR /SET STARTING ADDRESS IN FIELD
TAD CrLD /GEY OLD FIELD COP
YAD fie /INCREMENY FIELD BITS
DeA CFLD /STORE NEXY FlELO EOF
JMP CFLD /GLEAR NEXT FIELD
N
«
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ri 1
251
252
253
R54
255
256
297
298
259
R8P
283
262
I}
284
265
266
867
268
%69
870
273
272
273
274
273
276
27?
278
279
ag
283
82
283
284
r{.}]
286
K3}
g8
289
eve
893
292
93

j 1972, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS,

2253
n2s2
P28y
2294
p285
p256
297
p260
P26y
p2482
0263
2264
P265%
2266
0247
2270
B27i
2272
2273
2274
227%
08276
p277
p320
2384
p322
2383
2324
2309
R 1)
2327
B3ILP
2344
2342
P33
344
2345
346

4777!
6552
7200
6224
7476
7406
7406
6224
7112
7140
3032
11645
3053
3042
3043
1044
7049
3044
1045
7040
3043
1046
7040
3046
47764
1164
3936
47761
6553
7209
1163
6585
7402
8556
7042
7420
5342
5347

_—

g4 DIALIZ voesd 2sAUGeY2

/SET UP THE APY AND STARY THE FPPse42 »
/SET THE FIELD BIYTS IN APT2 YO THE PROGRAM FIELD'

/SEY TWE FIELD BITS OF TWE "JA® INSTRUCTION YO THE PROGRAM FIELD,
/COMPLIMENT THE FPP DATA,

STFPP, JMS
FPIC
LA
RIF
RYL
RTL
RTL
RIF
RYR
RAR
0CA
TAD
ol -1}
DeA
BCA
TAD
cMA
DCA
TAD
CMA
BCA
TAQ
CMA
DCA
JMN§
TAD
DEA
JMS
FPCO
eLA
TAD
FPST
MY
FPRS
RTR
SN,
JMP
JMP

L

cLL
cLL
cLL

CLb
cLL

M

Y
cLA

PFLD

APY
trep
FPC
AFLD
APNTR
DATAY

DATAL
DA%A2

DA%A2
DAYTAR

DA%AS
GFLD
L
FRJA
GFLD

LApY

o3
RUN

/SET DATA FLD = iNST FLD
/CLEAR THE FPPwi?

/GET INSTRUCTION FIELD BITS
/MOVE 6 BI?S LEF?

/GET FIELD B17S AGAIN

/FIELD BITS ARE NOW IN

/BITS 3% AND 983

/SET APY FYELD BITS

/GET ADDRESS OF FPP INSTRUCTIONS
/SEY FPC IN YHE APY

/ZERO FIELD RITS IN BASE YABLE
/ZERO ADORESS IN BASE TABLE
/COMPLIMENY THE DA®A

/PIRST DATA WORD (EXPONEN?)
/SECOND DATA WORD IMSW)

/THIRD DATA wono‘tgsu)
/GET INSY PJELD BIYS
/ADD FLD BITS YO JA INSTRUCTIONS
/MODIFY PPPe{2 PROGRAM FIELD B1TS
/GET PROGRAM FIELD B1TS

/SET FPPai2 COMMAND REBISTER

/GEY APY ABDRESS

/8TART THE FPPRei?

/FPPei2 DB NOQY STAR?

/GET FPP=12 STATUS REGISTER
/B1T 40 TQ YHE LINK

/FPPPey2 IN PAUSE?

/NOeWALT

/YESeRUN TES?

7139

PAGE 8




/COPYRIGHT 1972, QIGITAL EQUIPMENY CORP,, MAYNARD, MASS, By DiALig vees 2sAUGe72 7139 PAGE ¢

294

295 /JCHECK THE FPPel2 PIELD AND ADDRESS POINTERS AND

296 /CAUSE TWE FPPgi2 Y0 SYORE 4 FLOATING POINY WORD

297 /AND PAUSE,

298

299 P3L7  47764¢ RUN, JMS GFLD /GEY PROGRAM FIELD BITS
300 7320 7243 clA _

308 B323 $P42 TAD AFLD /COMPARE W{TH FPP PIELD B{YS
302 2322 7650 SNA CLA /MATCHY

303 323 $4167 TAD [END /YES o BYPASS PROGRAM AREA
3né 324 3043 nca APNTR /STORE FPP SYARTING ADBDRESS
3085 p325 1042 TAD AFLD /GET FPP PIELD BiTS
36 8326 7104 cLlL RAL /MBVE TO AP 6aB
307 #3527 72806 RTL '
Jo8 2330 13174 TAD tcor /MAKE CDP YHE SAME AS THE FPP FIELD
3ab 5334 3775/ nEA DPLD /MODIFY COMPARE ROUTINE
310 8332 6555 FSYEP, FPST /STEP PPP THROUGH PHF PROGRAM ONCE
343 2333 7960 NQP .
342 p334 6556 PPRST /GET FPP SPATUS
343 #3355 7912 RTR /MOVE PAUSE BIT FO LINK
346 p336 7620 SNL CLA /1S THE FPP IN PAUSE
345 #337 5334 JMP o3 /NG = WAIY FOR FPP PAUSE
a;g P340 2774 JMP CMPR /YES e CHEEK THE RESUL?S
k18 /

Ji8 /1P LAP FLAG S SE?
g;: /INHIBITING OVERLAPPING OF 4K MEMORY BOUNDRIES

] /

324 B34y 0000 INCLAP, @

vee p34g 1428 TAD LAR

323 #3643 7680 SNA CLA
J24 P344 5354 JMF (8
325 B34 L1043 TAD APNTR
326 2346 13%6 TAD K3
327 BILT 7680 SNA CLA
328 83%2 5353 JMP 1 83
329 83851 2043 158 APNTR

330 332 5743 NLUR INBLAP

331 383 2343 15% INCLAP

338 0384 5744 NLLES INEBLAP

333 2355 7402 ('] 4 /SHOULD NEVER GET HERE

334
335 23%6 0pa3 K3, peo3
336 2374 2400

337 375 0413

338 376 1623

339 P377 1647

2400 PAGE
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f H

340

341

342

343

344

345

346 2420
347 2424
348 2402
349 2403
350 B404
353 2405
352 P46
353 2407
354 P440
355 2441
356 L Y
387 2443
358 g444
359 P445
360 Bass
363 04y7
362 2420
363 2423
364 422
369 p423
366 8424
367 2423
968 2424
J69 p427
370 2430
373 P43y
372 2432
373 2433
374 P44
375 2439
376 p436
377 2437
378 padg
379 P44y
380 P442
3831 2443
382 pads
383 P443
384 pads
385 B447
386 p4%Q
387 p454
388 7452
389 7453
390 7454

1043
3079
1162
3074
1161
3040
1160
3975
6224
1171
3245
6201
1470
6203
7044
1474
7640
777!
1410
7044
1474
7640
a776¢
2075
7640
5253
2074
2070
5243
1243
2470
7440
7042
7044
1404
7650
5255
7249
3405
1243
1166
3243
5243
4246
5303

/COMPARE YWE FPPsi2 DATA WORD THAY WAS SYQRED INTQ THE
/ADDRESS IN AFLD AND APNYR AND ALSO THE DATA WORD STORED
/INTO DATA 4 W]THW THE CORRECY DATA,

/THE CORRECT FPP DATA IS IN DATAYL,

CMPR;  TAD APNTR /GET FPP ADDRESS
DCA CPNTR /SET COMPARE POINTER
TAD CDATAL /GET ADDRESS OF 600D DATA
DCA TADDR /STORE IN TEMP ADDRESS REGISTER
TAD EDATAS /GET ADDRESS OF RASE TABLE DATA
DCA 10 /STORE IN AUTO INDEX REGISTER
TAD fe3 /GET WORD EOUNT
DCA WENT /SEY WORD EOUNTER FOR S WORDS
RIF /GET PROGRAM PlELD BIYS
TAD tcor /EREATE A RESTORE ADF
pCA RFLD /UPDATE THE PRAGRAM
DFLDs  COF /CHANGE TO FPP DATA FIELD
TAD |  CPNTR /GET FPP DATA WORD FROM MEMORY
RFLD,  COF /RESTORE DATA PIeLB
cia
TAD |  TADDR /COMPARE WITH 600D DAYE
SZA €LA /18 FPP MEMORY DAYA OKY
JMS ERRORY /NQ o REPORY ERROR
TAD !} 4@ /GET FPP BASE TABLE DA%
ClaA
TAD 1 TADOR /COMPARE WITH 600D DAYA
SZA CLA /18 FPP BASE TABLE DATA OK?
JMS ERROR2 /N0 o REPQRT ERROR
152 WENT JEND OF CHECK?
SKP CLA /ND = CONTINUE
JMP CEND /YES » RESTORE ANY PROGRAM CHANGES
15% TADDR
152 CPNTR /INCREMENT POINTER
JMP orLD /CHECK NEX? WORD
TAD DFLD /FIELD OVERFLOW o MODIPY COF
AND t7e /GET 0,0 PYELD BITS
eLL RAR /MOVE %0 AE 9afy
RYR
clA
TAD LIMIY /GOMPARE H;TH LiMe '
SNA CLA /WAS THAT YHE LAST FIELD?
JMP LIMY? /YES » CHEBK P LIMIT IS FIELD 7
STA /AERTT?Y
DCA FSW /SEY FIELD CHANGE SWITCH
TAD DFLD /GET FPP DATA EDF
TAD [4o /INCREMENT FIELD BITS
nCA DFLD /STORE NEW CDF
JMP DFLD /GHECK NEW WORD
CEND»  JMS RESCOF /RESTQRE QPLD CDF
JMP CKMEM /CHECK UNUSED MEMORY

7139
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394
$92
393
394
395
396
397
398
3o9
400
40}
402
403
404
425
436
7
408

2455
0436
2457
2460
XL}
0462
8463
B464
2465

3466
2467
2470
Pe7y
p472
P473
9474
0475
2476
2477
p5ag
.1-1.}8
2582

)

1404
1437
7640
5253
7240
3i0%
1174
3243
5243

ITT)
1405
7650
5666
3305
1243
0470
7450
1196
1455
1471
3243
5646

/1P THE UPPER LIMI? WAS FIELD 7, THE FIRST LOCATIONS OF
JFIELD 2 WILL BE CHWECKED YO SEE THAT THE FPPel2 CAN
/RAP=ARQUND FROM FIELD 7 YO FIELQ 8,

LIM7:  TAD LIMIT /GET LIMIT (SR 9e11)
TAD [e? /18 LIMITEY (32K OF MEMORY)
SZA CLA /1P YES CHECK RAP KROUND
JMP CEND /NO =« END OF CHEEK
STA
BeA FSW /SET FIELDC CHANGE SW!TCH
TAD 4+, ]2 /GEY FIELD @ COF
pca DFLLD /UPDATE PROGRAM
JHP oFLD /CMECK WORBS IN FIELD #

/1P THE COF INSTRUETION IN TWE COMPARE ROUTINE WAS MODIFIED
/BECAUSE TWE FPPey2 OVERLAPPED A PIELD, THEN 1Y MysT BE
/RESTORED YO ]?S ORIGINAL FIELD,

RESCOF, @ /RESTORE QPLD €DPF
TAD FSW /GET FIELD CHANGE SWITEH
SNA CLA /WAS DPLD MODIPIEDY
JMP 1 RESCOF /NG = RETURN
BGA FSW #YES o RESET FIELD CHANGE SWITCH
TAD BFLD /GEY MODIFPIED €DF
AND L7g JEXTRACY PEELD BITS
SNA FARE FIELD BIYS » 0%
TAD 402 /YFS = {60 18 FOR PHIS SPECIAL CASE
TAD [=ip /SUBTRACT { rRoOM PIELD BIFS
TAD tcor /MAKE NEW &DF
DCA OFLD /RESTORE QFLD COF INSTRUCTION
JMP 1 RESGDF /RETYRN

7139
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423 i
424 /CHECK ALL UNUSED MEMORY YO SEE JF ANY LOCATIONS HAVE BEEN CHWANGED|
425 /THE FPP DATA WORD 1S CLEARED Y0 THE MEMORY CONSTANT
426 /BEFORE CHECKING MEMORY, THIS [S S0 THAT AN ERROR WILL NOY
427 /8E DETECTED AY THE FPP DATA ADDRESS,
428
429 2503 7624 CKMEM, L AS /GET SWITCH REGISTER
430 pSe4 7154 AND [MODE JEXTRAET FASY MODE SW]TCH
431 P585 7650 SNA CLA /PAST MODEY
432 p506 5775¢ JMP CHPEND /YES » BYPRLSS MEMORY CHECK
433 8527 1455 TAD [eid /GET ERROR COUNT
434 2540 3077 nCA ETENY /SET COUNTER T8 TYPE 10 ERRORS ONLY
435 pSiL 4774/ JMS FPP2 /CLEAR THE FPP DATA FROM MEMORY
436 8542 4773! JMS GFLD /GET FIELD BITS IN AC 911
437 P53 7650 SNA LA /1% PROGRAM IN FIELD @9
438 B514 1167 TAD [END /YES = BYP4SS PROGRAM AREA
439 #8515 3279 nCA CPNTR /8EY GOMPARE POINTER Y0 FIRST WORD
440 #5416 1171 TAD 4,14 /CBF P2 « 8TARY IN FIELD 2
443 8547 3320 DCA CHMFLD /SET COMPARE MEMFLDB €D
442 2520 6201 CMFLD, CQF /CHANBE 70 COMPARE DAYA FIELD
443 2324 1472 TAD 1 CPNTR /GET DAYA
444 2522 7@4y ClA
445 #5523 1049 TAD DATA /COMRARE W]TH BORRECY BATA
446 2524 7640 SEA GLA /18 DATA GORREETY
447 2525 4772 JMS ERAQRI /NO » UNUSED MEMORY ERROR
448 #8526 20270 188 EPNTR /INCREMENT COMPARE ADDRESS
449 #3527 5329 JMR CMRLD /GET NEXT WORD
450 P538 4774 JMS PFLD /END OF FlELD
454 2534 1320 TAD CMPLD /GEY DATA PIELD GOF
452 2532 o470 AND 144 /EXTRACY FIELD BITS
453 p333 7342 cLL RIR /MOVE 70 BITS 911
434 o534 7042 RAR
455 @535 3406 DGA T4 /SAVE FPIELD BITS
§56 pPS36 1406 TAD Ty /RESTORE A8
457 0537 7043 ClA ‘ ‘
438 p540 1104 TAD LiMiY /COMPARE WITH LIMIY (SR 9s41)
439 P54y 7759 SPA SNA CLA /WAS THAT THE LAST FIELD?
460 p542 57754 JMP CMPEND /YES = END OF ENMECK
463 8543 2406 158 73 ZING DATA PIELD BIPS
4692 p544 47730 JHE GFLD /GEY PROGRAM FIELD BIT7®
463 8545 7043 1) ‘
464 P546 1106 TAD T /GOMPARE WITH NEXT FIELD
465 #2547 7650 SNA CLA /15 PROG FIELD 70 BE CWECKED?
466 p550 1167 TAD LEND /YES » BYPASS PROGRAM AREA )
487 2551 3070 DCA CPNTR /SEY PQINTER 78 FIRSYT WQORD IN FIELD
468 p592 1320 TAD CMPLD /GEY DATA PIELD £DF
469 #5583 1166 TAD [49 /INCREMENT FIELD BITS
470 p584 3320 DCA CMPLD /STORE NEW cDP INSTURCTION
473 85355 5329 JMP CMFLD /CHECK NEX? PIELD

472 8571 1647
473 2372 1331
474 p573 1623
475 p574 0614
476 p575 2608
477 2576 1234
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479
482
48y
482
483
484
485
486
487
488
489
490
493
492
493
494
495
496
497
498
499
i
303
503
504
505
506
300
909
740
oLy
9312
513
214
245
516
247
918
sy
pep
pal
522
923
524

2600
P60
1LY .F]
2683
nend
2605
0606
2607
640
261y
0642
2643

p6sé
2649
Be16
B6L7
B6ae
pa2y
pe22
2623
2624
pe2s
B626
ne2?
2630
P34
ps32
2633
P634
p633
pedé
.T1 1
poep
po4s
2642
2643
644

4244
4777
4743
5776!
1042
7843
1194
7750
5245
2042
5775¢
7402

pgeQ
7209
1243
3972
1842
7126
7004
1174
3227
1160
3875
6303
1040
3472
2075
7649
5644
2078
5227
1227
1166
2178
1374
3227
5227

/CLEAR FPP WORDS AND INC ADDRESS, THE FPP DATA {N
/MEMORY MUST BE RESTORED TO THWE SAME DATA THAY IS IN THE
/REST OF MEMORY BEFORE CONTINUING TO THE NEXT FPP OPERATION,

CMPEND, JMS

FPPEZ,

CKPLD,

JMS
JMS
JMP
TAD
ela
TAD
SNA
JMP
152
JMP
ML T

?

ChA
TAD
peA
TAD
Chb
RAL
TAD
0CA
TAD
cor
TAD
DeA
152
SKP
JMP
182
JMP
TAD
TAD
AND
TAD
DCA
JMP

SPA

RY|,

CLA

FPpZ
PFLD
INGLA
FSTEP
APLD

LMY
CLaA
CKREL
AFLD
RUN

APNTR
CPNTR
AFLD

tcor
CKPLD

HENT

DATA
EPNTR
WENT

FPPZ
EPNTR
CKPLD
CKPLD
£Y.
t7e
tCoF
CKPLD
CKFLD

/CLEAR FPP DATA

/SEY DATA PIELD = PROGRAM FIELD
/INGREMENY FPP ADDRESS

/NOT END @ CHECK NEXT WORD

/GEY FPP FIELD BiTS

/COMPARE WITH UPPER LIMIT

/MORE FIELAS? .
/NG = RELQBATE PROGRAM TO NEXY FIELD
/YES » INC FPP FYEL'D BITS

/CONTINUE 90 NEXY ADDRESS

/PROGRAM SHOULB NEVER 6ET WERE
/RELOAD THE PROGRAM

/GLEAR THE FPP DATA WORDS

/GRY FPP ADDRESS

/STORE IN EHEER FQINTER
/GEY FPP PIELD BITS
/MOVE Y0 BITS 4=8

/GREAYE CORRECY £DP INSTRUCTION
/MODIFY PRAGRAM
/GET WORD GOUN?

/GET DATA WORD

/CLEAR LAS? FPP WORD
/INCREMENT WORD #0UNY
/CONTINUE

/JEND OF CLRAR

/INCREMENY ADDRESS

/CLEAR NEXY WORD

/FIELD OVERFLOW « MODIPY COF
/INCREMENT FIELD BITS
/KEEP FIELD BITS QNLY
/MAKE NEW GDF INSTRUCTION
/MODIFY PROGRAM

/CLEAR NEXY WORD

7139
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925
526
527
528
529
530
534
932
533
534
535
536
37
238
239
940
s43

2645
2646
2647
#2658
2631
2652
2453
#6354
P4%5
2656
2637
2660
2661
géé2

7604
7353
7642
5263
4774!
1773
23170
7450
5263
1382
3262
6202
%662
5202

81 DlALi® vees

/CHECK [F PROGRAM |S Y0 BE RELOCATED (SR23 s @)

CXREL

ENDREL:

LAS
AND
SZA CLA
JMP
JMS
TAD
AND
SNA
JMP
TAD
0CA
cir
JMP
STARY

(400

EPASS
RELO
NFLD
37

EPASS
tCIF
1o

ioi

/GET YHME SWITCM REGJSTER
JEXTRACY SR23

/SRE3 s 01

/N0 « END OF PASS

/YES = RELOCAYE PROGRAM
/GET NEXT PlELD €OF
/EXTRACY FIELD BITS

/1% NEXY PIELD a1

/YES » ENQ OF PA

/MAKE CORRECY cxf INSTRUCTION
/MODIFY PROGRAM

/CHANGE TQ NEXY ;NsT FIELD
/RUN TEST IN NEXY PIELO

7~

2sAUGs72
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542

543 /END OF A PASS',

544 /TH]IS ROUTINE IS ONLY ENTERED IF THE PROGRAM 18 CONTINUOUSLY

545 /RELOCATING (SR22 = #) AND TWE PROGRAM 1S BEING RELOCAYED

546 /%0 FIELD @, YH]S IS CONSIDERED THE END OF ONE PASS TWROUGH

547 7ALL PROGRAM FIELDS, IF THWE PROGRAM ]S IN FIELD @ AND ONLY

548 JFIELD 2 |S BEING PESYED, EACH PASS OF YHE FPPai2 YHROUGH

249 /YME FIELD IS ONE PROGRAM PASS,

558

584 663 6202 EPASS,; CJF 29 /60 YO F!E%D [

552 P664 5554 JMP T el /CONTINUE IN FIELD ©

553 P685 6271 coF o0 /DATA FIELD 0

954 2666 7604 LAS /GET YHE SWITCH REGISTER

955 2667 2473 AND t2e2 /EXTRACT SR@4

556 P678 764D SEA CLA /YYPE END OF PASS INFORMATION 1

557 8674 9336 JMP EPS /NO = BYPASS TYPFOUT

558 #a72 47172 JMS EFLAG /YES » GEY ERROR FLAG

959 9673 7659 SNA CLA /ANY ERRORS IN TW|S PASS?

569 674 5330 JMP EP4 /NDeBYPASS ERROR COUNY

563 2675 4773 JMS TYPE /TYPE "PASS XXXX

962 2676 2024 LiIN2 /TEXT ADDRESS

563 2677 13100 EPYL, YAD ECNTY /GET ERROR FLAS

264 700 7450 SNA CLA /ANY FPP ABDRESS EARORS?

263 8784 5340 JMP EP2 /N0

560 28782 4770¢ JMS ASE /CONVERT ERROR COUNT YO ASCI!

567 2723 92490 ECNTY /ERROR COUNT

568 #7084 2032 PETiey /TEXT ADDRESS

9569 2785 4774 JMS TYPE /TYPE NO, OF ERRORS

5790 o786 2934 PETY /TEXT ADDRESS

57% #7027 3340 JMP EP2 /CHECK ERROR GOUNT 2

57

73

574

575 2748 1104 ERP2, TAD ECNT2 /GEY ERROR FLAS

576 8741 7650 SNA CLA /ANY BASE TABLE ERRORS?

577 2742 532¢ JMP ERS /N

578 B743 4770¢ JMS ASE /GONVERY ERROR COUNT Y0 ASEGI!

579 p744 0103 ECNT2 /ADDRESS 0P ERRQOR EOUNY

80 745 2046 PET294 /TEXY ADDRESS

581 #8716 4774 JMS TYPE /TYPE ERROR cOUN®

582 B747 2045 PET2 /ADDRESS OF TEXT STRING

583 #8720 1182 EP3, TAD ECNTS /GET LAST PRROR €OUNY

584 e72% 7450 SNA CLA /ANY UNUSEB MEMORY ERRORS ?

585 8722 5330 JMP EP4 /N0 = BYPASS TYPEOUY

586 8723 477/ JMS ASC /CONVERT ERROR COUNT 7O ASCI!

587 2724 0402 ECNT3 /ERROR COUNT

588 2725 2063 PET3e) /TEXT ADDRESS

%89 pr26 4771 JMS TYPE /TYPE ERROR cCOUNY

590 0727 2062 PETJ /YTEXT ADDRESS

59}

592
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593
594
595
596
597
598
599
600
093
602
023
604
625
406
007
808
009
640

2739
2733
8732
733
2734
2735
8736
8737
8740
B743%
0742
8743
8744

749
B74é
B747
p7%0
8794
8792
8793
8794
9795
87%6
2787
8740
8764
0762

B763

p766
08767
8770
#7774
8772
8773
8774
877%
2776
2777

4779!
2183
2106
4774¢
2109
47671
23083
7900
7604
as5é
7640
7402
5764/

7300
11%92
3879
1147
3240
4777¢
i¢d0
6201
3470
2079
5332
ezme
5762
7777

2344

8gee
1631
1409
1444
1637
1047
1000
2347
8332
1647
1000

EP4, JMS ASE
PCY
FPTV
JMS TYPE
EPY
JMS CLRCY
EPS 152 PCY
NOP
LAS
AND tiee
SZA CLA
1%
JMP STARY

23 DlALi@ vROB3 20AUGeT2

/CONVERYT PASS COUNY 70 ASCl!
/PASS COUNTER

/TEXY ADDRESS

/YYPE "END PASS XXXX"

/TEXY ADDRESS

/ZERO ERROR CQUNTERS
/INGREMENT PASS COUNTER

/GEY SWITCHW REGISTER
/EXTRACT SRQS

/18 SRES SET?

/N0 = END OF PASS WALY
/RUN NEXY PASS

/RESTORE YHE LASY PAGE IN PIELD & AND

/JUMP TQ THWE BINARY LOADER

/TH]S ROUTINE 1S ENTERED BY THE OPERATOR AT THE CONSOLE,
/1% CAN JETHER BE ENTERED WERE QR BY STARTING AT LOCATION 8826

RESTOR, CLA
TAD

{7608
0CA CPNTR
TAD (SBUFei
DEA 10
JMS PFLD
TAD | 10
cor 29
Dg‘ ! CPNTR
158 CRANTR
JMP .'5
cir oe
JHR 1 ¢

2777
INGLA;  INCLAP

PAGE

/GET ADDRESS OF LASY PAGE
/SAVE IN PBINTER

/ADDRESS OF SAVE BUFFER
/SAVE [N AUTO INDEX REGISYRR
/SET DATA PlELBsPRDOG FIELD
/GET WORD PROM BUFPER
/STORING IN PIELS B

/STORE WORH IN LAS? PaGE
/INGREMENY POINTER

/MOVE NEXT WORD ,
/FINISHED#BOINE t0 FIELD @
/JUMP TO BINARY LOADER

7139
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045
046
847
648
049
050
653
§52
€53
054
455
056
057
§58
59
060
(1}
662
063
Q64
11 ]
066
Y
669
470
873
672
073
074
075
676
077
078
679
680
(L}
682
§83
084
685
686
687
088
689
690
69y
692
093
094
695
696
697
698
699

1000
1084
1002
19023
{004
1905
1006
1997
212
1941
1042
1043
1044
1049
1016
1184
1020
1023
1p22
1023
1024
1025

1024
1027
1030
1033
1032
1033
1034
1035
1236
1037
1040
1244
1042
1043
1044
1045
1046
1047
1090

LLT.L
‘777'
47761
7041
1104
7758
33114
6224
1166
1174
3247
397¢
13146

. 3978

1471
6201
3491
4777
2074
2978
5216
5400

eooe
2100
5233
7240
3100
1243
Sg72
4775¢
1774/
477314
0044
1674
5772/
1474
7041
1440
7640
4254
2074

/TH1S RQUTINE WILL RELOCATE TRE PROGRAM TQ THE NEXY MEMORY
/F1ELD TO BE USED, IF YWE PROGRAM IS IN FIELD @ AND ONLY
/FIELD 2 ]S BEING TESTED, THE PROGRAM GOES THROUGH THE MOT]ONS
/0F RELOCATING ANYWAY, TW!S 1S DONE TO SAVE TWE NECESSARY
/CORE Y0 CWECK FOE THWIS CONDITION,

RELO @
JMS PFLD /SEY PROGRAM DATA PIELD
JMS GPLD /GET PIELD BI1?8 IN BITS 9t
ClA
TAD Limre /GOMPARE WITH UPPER LIMIT
SPA SNA CLa /LASTY PlELD?
JMP , 3 /YESeRELOCATE T0 FIELD o
RIF /GET TWIS PIELD BIYS
TAD 4T /INCREMENT YO NEXT FIELD
RE22,  TAD 4114 /CREATE €DP INSYRUETION
DCA NFLD /SET NEW PYELD COF
8CA PPNTR /SET PROGRAM POINTER Y0 ©
TAD [eEND /SET PROGRAM WORD &OUN?
DCA WCNT /SET WORD GOUNTER

/GET PROGRAM PROM THIS FIELD

MQVEF, TAD 1  PPNTR
/CHANGE 70 NEW DATA FIELD

NPLD cor 1)

DCA |  PPNTR /$TORE PROGRAM IN NEXY FIELD
JMS PFLD /SET DATA PLD & PROG FLD

152 PPNTR /INCREMENY PROGBRAM POINTER
158 WCNTY /INCREMENT WORD EOQUNY?

JMP -MQVEP /GET NEXT WORD

JMP 1 RELO /FINISHED

/FPP DATA ERRQR IN MEMORY, THE DAYA [N THE ADDRESS WHERE
/THE FPP SHOULD HMAVE STORED WAS FQUND 70 BE BAB,

ERRQRY; 8 /Fep ADDRESS ERROR

1Sz ECNTY /INCREMENT ERROR COUNT

JMP 1 3 /NO OVERPLOW

STA /7777 1S MAX ERROR COUNT

nCA ECNTY /RESTORE COUNY AFTER QVERFLOW

TAD APNTR /GEY ADDRESS OF nAf DAYTA

DA EPNTR /STORE IN ERROR POINTER

JMS RESGDF /RESTORE OPLD €DF IF 1% WAS CHANGED

TAD DFLD /GET BAD DATA €DF

JMS ERRQR /REPORT ERROR

DATAL /ADDRESS QP GO0OD DATA

FTXTY /ADDRESS QP ERROR TEXT

JMP CMPEND /SRP6& s 3 STARYT FPP AT NEXY WORD
BTCK, TAD !  TADDR /CONTINUE BASE TABLE CHECK

Cla

TAD 1 10 /GET NEXT WORD FRQM RASE TABLE

SZA CLA /18 BASE TABLE DATA OK?

JMS ERROR2 /BASE TABLE DATA ERROR

152 TADDR /INCREMENT TESY ADGBRESS

7139
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700 1994 2095 152 WENT /END OF CHECK?
703 1092 5243 JuP BYEK /NOCHECK NEXT WORD
702 (233 5272 JMP ENDL2 /GO YO END Y0 EHFCK SR
793

N
{ /; '\\\7 /
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/COPYRIGHT 1972, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS, 031 DlaLi@ voe3 2eAUGeT?2 7139 PAGE 18
724
705 /ERROR N THE BASE TABLE, TWE DATA IN DATA4 IN tHE BASE
796 /TABLE WAS FOUND Yo BE BAD,
707
708 1254 0020 FERROR2, 2 /FPP BASE 7ABLE ERROR
709 1955 2101 1852 ECNT2 /INCREMENT ERROR COUNTY
749 1996 5261 JMP  #3 /NO OVERFLOW
713 1957 7249 STA /7777 1S MAX ERROR COUNT
742 10608 31031 DCA ECNT2 /RESTORE COUNY AFTER OVERFLOW
743 1961 1345 TAD [DATA2 /GET ADDRESS OF RAD DAYA
714 tpsg 372 nCA EPNTR /STORE IN ERROR PQINTER
745 1063 4775¢ JMS RESCODF /RESTORE QPLD €DF IF 1Y WAS CHANGED
746 1064 1174 TAD tcor /GET COF INSTRUCTION
747 1965 6224 : RIF /ADD PROGRAM FIELD BITS
748 1066 4773 JMS ERRQR /REPORY ERROR
749 1067 0p4d DAYAL /ADDRESS OP GOBD DATA
720 1978 1743 ETXT2 /ADDRESS 0P ERROR ¥EXY
723 1973 8772/ JMP CMPEND /SRPS6 n 1 STAR? FPP AT NEXT WORD
722 1872 7604 ENDL2, LAS /GEY SWITCHM REGISTER
723 1073 0466 AND &Y /EXTRACT Smgs
724 1874 7649 SEA CLA /15 SRO8 8 1 ¢
729 1075 5774/ JMP CKMEM /YES = CHEEK SR@?
;2g 1076 S770¢ JMP CKMEMe 4 /ND » FIND THE FPP DATA
2

728
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729
730
734
732
733
734
735
736
737
738
739
740
743
742
743
744
745
746
747
748
749
750
754
752
753
794
s

6
787
7%8
759
760
764
762
763
764
765
766
767
768
769
770
774

1077
1109
1101
1102
1103
1104
1105
1106
1197
1110
1111
1112
1113
1114
1145

1146
1147
1129
1124
1122
1123
1124
1129
1126
1127
1130

LLTT
7602
7604
Sp4p
7622
7604
394¢
7602
7604
3045
7602
7604
3046
7602
5677

ooes
7602
1476
3200
7404
By 44
7404
7806
243
7602
5329

/SPECIAL ENTRY 24, ENTERED BY STARTING THE pPOP AY
/LOCATION 02247 THIS RQUTINE ALLOWS THE QPERAYOR %0
/SELECT KIS OWN MEMORY CONSTANT AND FPP DATA VIA THE
/SW]TCH REGISTER,

SE24, 2 /SPECIAL ENTRY 24
HLY CLA /SET SR YO MEMORY DATA
LAS /GEY SWITGCW REG
pCA DATA /STORE IN MEMORY DATA
HLT CLA /SEY SR Y0 FPP EXPONENY
LAS /GEY SWITCR REE
DGA DATAY /STORE DATA
uk; CLA /SEY SR Y0 FPP MSW
b
DCA DATA2 /STORE DATA
HL; CLA /SET SR Y0 FPP LSW
LA
DCA DATAS /STORE DATA
HLY CLA /SET SR YO0 RUN
JMP 1 SE24 /STARY PROGRAM

/SPECTIAL ENTRY 22", ENTERED BY STARTING THE PDP At
JLOCATION 2022, WIS ROUTINE ALLOWS YHE OPERATOR #0
JRELOCATE THE PROGRAM 70 ANY DESIRED FIELD BEPORE
JRUNNING THE TEST,

sg22, @ /SPECIAL ENTRY 22
HLY CLA /SET SR9=4{ 10 r‘c'o
TAD tse22 /GET ADDRESS OF THIS ROUTINE
pCA RELO /SET RELOCATER n:;uau ADDRESS
LAS /GEY SWITCR REBISTER
AND (44 /DELETE B]Y¥S @e8
:¢t CLb /MOVE Y0 BITS des
JHP RE22 /RELOCATE FROGRAM
HLT CLA /SEY SWITCH REG POR RUNNING
JNP 20 /STARY PROGRAM
e
{
L

7139
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772
773
774
77%
776
777
778
779
780
783
782
783
784
785
786
787
788
789
799
794
798
793
794
795
79¢
797
798
799
goo
803
ang
823
go4
(111
86
§a7
ane
809
810
843
812

8Ly
814
815
e1e

1131
1132
1133
1134
1135
1136
1137
1148
1144
1142
1143
1144
1145
1146
1147
1190
1134
1132
1133
1194
$435
1136
1187
1160
1163

1145
1166
1167
1170
11474
1172
1173
1174
1173
1176
1177

LT
ar77!
7624
7404
7710
5344
2977
5344
4767!
2p2s
5772/
2302
5350
7240
3302
1079
3972
1766/
4773/
2375
1727
7640
5731
4763
5772

2206
2529
1444
2307
2303
8600
1209
P44y
D466
1623
1647
1200

/UNUSED MEMORY ERROR w THE MEMORY CONSTANT WAS WRONG
ZIN A LOCATION NOY USED BY THE FPPwi2,

ERRQR3, @

JMS

LAS

RAL CLL
SPA CLA
JMP

]82

JMP

JMS
LINZ
JMP

{S2

JMP

STA

DGa

TAD

DCA

TAD

JMS
ENDe3
ETXTS
SKP CLA
JMP 1
JMS

JMP

PAGE

PFLD

1 #6
ETCNT
44
TYPE

CMPEND
ECNT3
(*3

ECNT3
CPNTR
EPNTR
CMPLD
ERROR

ERRQRI
CLEOR
CMPEND

/ZUNUSED MEMORY ERROR

/GET SWITCH REGISTER

/SRgL Y0 SIGN

/TYPE ERRQRS 7

/NO = BYPASS TYPEOUT COUNTER
/HAVE 7 ERRORS BEEN TYPED ¢
/NG « TYPE ERROR MESSASE
/YES = TYPE 2 BLANKR LINES
/TEXT ADDRPSS

/BYPASS PURTHER EHECK]NG
ZINCREMENTY ERROR GOUNY

/NO OVERFLOW

/77777 1S MAX ERROR COUNT
/RESTORE COUNY IF OVERPLOW
/GEY ADDRESS OF nAB DATA
/5T0RE IN ERROR PQINTER
/GEY BAD DATA PIpLB cDP
/REPORT ERROR

/ADDREBS OF 608D DATA
/ADDRESS OF ERROR %EXT

/N@ MORE CRECKING
/CONTINUE COMPARE

/CLEAR MEMBRY ERROQRS

/END OF CHECK

7139
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647
848
819
420
821
822

1200
1203
1202
1283
1204
1205
1206
1287

eeap
3234
1600
3274
2209
1600
3268
2209
7604
7404
7749
5320
1234
470
7404
7006
1443
3777¢
47761
gere
1747
1160
3976
1342
gL
8201
1472
4773
3442
2076
7640
5282
2072
5231
1234
2470
1341
74490
1456
1474
3234
5234

/TH]S ROUTINE WANDLES YHE ERRQR YTYPEOYY, ERROR HALY.

/AND LOOP ON ERROR CONDIYJONS, IT 1S ENTERED FROM ONE

70F THE 3 INDIVIDUAL ERROR ROUTINES, WWEN ENTFRED, THE AC
JCONTAINES A "EDF® [NSYRUGYION FOR THE FIELD TWAY THE 8AD

JDATA IS IN, LOCA¥ION "EPNTRM CONTAINES YWE ADORESS QF THE BAD
/DATA, THE LOCATIAN POLLOWINF THE "JMS" T8 THIS RAUTINE CONTAINS
/THE ADDRESS OF THE GOOD DATA,

ERROR, @ /REPORY ERRORS

DCA EFLD /STORE COF IN PROGRAM
YAD |  ERRQR /GEY GOOD BAYA ADDRESS
DCA EGD /SYORE IN EONVERY? ROQUTINE
152 ERROR /INCREMENY RETURN

YAD | ERROR /GEY YEXY ADDRESS

pCA ETXT /STORE [N TEX? POINTER
15 ERROR /INCREMENY RETURN

LAS /GET SWITGWN REGISTER
RAL CLL /BIT 4 YO THE SIGN

sPA CLA /TYPE ERRQRS?

JMP ENDET /NO=BYRASS TYPEOUY

TAD EFLD /GET BAD DAYA PIELB cOF
AND t7e JEXTRAGY FIELD BiYS

CLb RAL /MOVE 70 AL 398
RTL

TAD L6940 /CONVERT 76 aASCIY

DEA EFLDY /8T0RE IN PRROR FlELD PEXY
JMS ASe /CONVERY ABORESS Y& aSEI}
EPNTR /ADDRESS POINTER

EADT /ERROR ADDRESS Tex¢

TAD (ol /GEY WORB BOUNY

DCA EGNT /82T HORD BOUNTER

TAD LEBUFwY /GEY ERROR BUFPER ADDRESS
DEA 12 /SYORE [N AUTO INng REG

EFLD,  COF /CHANGE T0 BAD DAtR FIELD
TAD | EPNTR /GEY BAD DATA
JNS PFLD /RESYORE DATA PIELD
peA 1 12 /SYORE DATA IN ERROR BUFFER
152 ECNT 7END OF OAfa?
SKP CLA /NO=CONTINUE .
JMP ECONY /YES=CONVERY TO Asgxx
152 EPNTR /ING BAD DATA POINTER
JMP EFLD /GET NEXT WORD
TAD EFLD /FIELD OVERFLOWeSEY CDF
AND tre /EXTRACY PIELD BiTS
TAD Le?? /CHECK [F PIELD 7

SZA /1P FIELD 7e«cQ T0 PIELD O

TAD tieg /NOY PIELD 7ABD 3 YO FIELD BIYS
TAD LCOF - /MAKE NO COF INSTRUCTION

DCA EFLD /UPDATE PRAGRAM

JMP EFLD /MOVE NEXT WORD
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870
874
872
873
874
875
876
877
878
879
8892
88y
882
883
084
48%
886
88y
888
889
§9g
§91
§9¢
893
g94
895
896
897
898
899
909
903
902
903
904
905
ye86
907
y08
ya9
910
911

1252
1293
1254
1255
1256
1257
1260
12683
1262
1263
1264
1245
1266
1267
1279

1274
1272
1273
1274
1275
1276
1277
1300
1301
1302
1323
1304
1309
1326
1387
1340
1314
1312
1343
1344
1349
1346
1317

7249
3276
1149
3274
7624
7849
7632
5270
1169
3976
7740
1674
47741
1763
4774¢

8044
1753
4776/
BLi6
1756
4774/
1743
1437
3777
1137
3773
1437
3772¢
2274
2274
2976
5270
5320
7604
nise
7650
2209
5600

ECONY,

ETXT,

EGD,

EB8D,

ERET,

STA
nCA
TAD
nCcA
LAS
RAR
SZ, CLA
JMP
TAD
DCA
JMS
ETXTY
JMS
ETXT4
JMS

DATAL
EGDT
JMS
EBUF
€807
JMS
EQY
TAD
pCA
TAD
DCA
TAD
DCA
152
15#
152
JMP
JMP
LAS
AND
SNA €LA
192
JMP

ECNT
CEBUF
EBD

EGD=1
a3
EGNT
TYPE

TYPE
ASC

ASC

TYPE

4111
EFLDY
f4a4p
EADY
ILT.LT
EABTe4
£Gh
£80
ECNT
EGBed
ENDETY

Lo

ERROR
ERROR

DIAL1g vael 2aAUGeY2

/AC 8 =i

/SET WORD BQUNT

/GEY BAD DATA ADDRESS

/SET BAD DATA POINTER

/GEY SWITCH REGISTER

/MOVE AC 4T t0 THE LINK

/SHORT TYPEQUYT ?

/YES « BYPASS HEADER

/NG » SET WORD COUNT FOR 3 LINES

/TYPE ERRQR HEADER
/TEXT ADDRESS

/CONVERT GOOD DAYA TO ASCIY

/QATA ADDRESS

/GDOD DATA TEXT ADBRESS
/GONVERY BAD DAYA %0 aAScC!!
/BAD DATA ADDRESS

/BAD DATA PEX? ADDRESS
/TYPE DATA

/DATA TEXT ADDRESS
/ASCI] SPAGES

/SPACES Y0 FIELD TEX?
/ASC1] SPARES

/SPACES 7O ADDRESS TeX?
/ASCI] SPACES

/SPACES Y0 SECONB WORD OF TEXY
ZINC GOOD BATA ADDRESS
/INC BAD DATA ADDRESS
/END OF TYPEOUYT?
/NOaTYPE NEX? WORD

/YES

/GET SW]TCW REGISTER
/EXTRACY SR26

/CONTINUE ZOMPARE ¢
/YES = ]INGREMENT REYURN
/ERROR EX1?

7139
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/COPYRIGHY 1972, DIGITAL EOQUIPMENT CORP,, MAYNARD, MASS,

942
913
914
945
946
917
948
949
920
v24
922
923
ye4
925
926
927
928
929
V32
933
932
933
P34
P35
P36
p37

v3e
p39
940

1320
1321
1322
1323
1324
1325
1326
1327
1339
1331
1332
1333
1334
1335
1336
1337
1340

1372
1373
1374
1379
1376
1377

7604
7742
5326
1972
1135
7402
7674
7406
7722
5343
8555
7020
6556
7342
7620
5334
5326

17350
1747
1444
1647
1420
1746
1400

ENBET,

ERLO0P,

LAS
SPA CLA

JMP Y
YAD EPNTR
TAD fe2
HET

LAS

RYL CLL

SMA CLA

JMP ERET
FPSY

NQP

FPRSY

CLl RTR

SN CLA

JMP 193
JMP gRLOQP

PAGE

o4 DIALLG veEss 2gAUGeT2 7439

/GET SWITCH RESISTER
/HALY ON ERROR?

/NO

/YESeGEY BAD DATA ADDRESS
/RESTORE TOORIGINAL ADDRESS
/ERROR HAL?

/GET SWITCH RESISTER
/SRE2 YO TME SIGN

/L00P ON ERROR?
/NO=RETURN

/YESeSYARY THE FPPei?

JBGEY FPP STATUS
/PAUSE BIY 70 LINK
/1S FPP IN PAUSE?
/NOsWA]Y FOR PAYSE
/YES«CHECK SRE2 AGAIN
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ey
ya2
ya3
Ya4
ya5
yab
v47
vas
949
959
'TT
952
¥53
934
955
36
57
958
959
Ty
963
962
963
964
965
966
ya7
68
769
970
973
972
973
974
§75

76
977
978
979
989
983
982
983

1429
1424
1402
1423
1484
1425
1486
1407
1448
1444
1442
1443
1414
1415
1446
1417
1420
1424
1422

1423
1424
1425
1426
1427
1430
1433
$143¢
1433
1434
1435

1436
1437
1440
1443
1442
1443

cgop
1629
3241
2200
1620
3240
2209
1243
7840
2643
7342
7912
7042
4223
2240
1243
264y
4223
5600

2geg
3242
1242
7086
79024
2236
1242
2236
1337
3640
5623

8707
LT
20P0
2go0
2002
ee77

—~—

2sAUGeT2

/CONVERT QCYAL WORD Y0 6 BIT ASCI!

/PACK 2 CHARACTERS PER WORD,

ASC,

ASCH,

ASCL»
ASC2y
ASCI,
ASG4,
ASES,
ASC77,

¢

TAD
nca
152
TAD
ncA
{52
TAD
CMA
AND
chi
RTR
RTR
JMS
|s#
4D
AND
JMS
JMP

]

BCA
TAD
RYL
RAL
AND
TAD
AND
TAD
pCA
JMP

p787
6060
]

]

)

77

RYR

!
{

ASC
ASC4
ASE
ASE
ASE3
ASE
ASET?

ASC4

ASCB
ASE3
ASQ77
ASC4
ASEB
ASE

ASCS
ASES

ASECYL
ASES
ASE4
ASE2
ASE3
AS¢B

/GET ADDRESS OF DATA WORD
/SAVE

/INCREMENY RETURN

/GET TEXT ADDRESS

/SAVE TEXYT ADDRESS
/INCREMENT REYURN

/GET MASK

/LEFT HALF , A
/EXTRACT LEFT HWALF OF DATA
/MDVE 70 RIGHT HaLP

/CONVERY LEFY WALP_

/INCREMENT TEX? ADDRESS

/GET MASK

/EXTRACY R!GH; HALE OF DATA WORD
/CONVERT RIGH? HALP

JEX]Y

/GONVERY 2 ocTAL DIGITS
/SAVE DATA

/RESTORE DATA

/MOVE DATA 1 DIGIT LEF?

/QBLETE RIBHY DIGIY

/GEY CORREET RIGHY DIGIT
/SAVE ONLY 2 CORREET DIGits
/INSERY ASE1l mMoBIPIER
/8TORE CONVERTED DATA
/RETURN
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PAGE 24



JGOPYRIGHY 1972, DIGITAL EQUIPMENY CORP,, MAYNARD, MASS,

984
985
V86
987
988
989
992
991
992
793
994
995
§9&
997
§98
999

1900

1004

1082

1003

iope

1009

1086

4087

1088

1089

1010

1044

10128

1943

1044

1945

016

10847

10418

1249

{020

10824

{g22

1923

1924

1825

1226

127

1028

{1929

183¢

1031

1832

1933

1234

1035

1444
1445
1446
1447
1490
1453
1452
1483
1454
1455
1496
1457
1460
14631
1462
1463
1464
1465
1466
1447
1470
147}
1472

1473
1474
1478
1476
1477
1388
1304
1382
1503
1504

1505
1506
1507
1540
1514
1512
1543
1514
1545
1516
1517

9

414
7808
1644
3673
2244
1473
1145
7640
5262
1487
4329
1142
4320
5274
1473
7412
7018
7042
4273
1473
4273
2073
5254

2829
233
7450
5337
1142
7348
uy
1344
4320
5673

2eoe
1336
6046
6044
5310
6042
7200
6033
5705
6032
5644

Bi DIALL® vo#3d 29AUGa72

JYH]S ROUTINE UNPACKES 6 BIT PACKED ASCI! CHARACTERS AND

/J0UTPUTS THEM YO TWE TELETYPE,

A WORD CONTAINING OCTAL

/7472 (<1) 1S NECOBED AS A CARRJAGE RETURN e LINE FEED

TYPE, iy
CLA
TAD
nea
|58

TCRLF, TAD
TAD
SZA
JMP
TAD
JMS
TAD
JMS
JMP
TAD
CLb
RYR
RYR
JNS
TAD
JMS

TRET, 182
JMP

YYPA, g
AND
SNA
JMF
TAD
SPA
A0
TAD
JMS
JMP

YY) (
TAD
TLS
TSF
JMP
TGP
LA
KSF
JMP
KCEC
JMP

CLA

RYR

TYPE
TPNTR
TYPE
TPNTR
CRLF

7245
TOUY
ve2i2
ToUT
TREY
TPNTR

TYPA
TPNTR
TYPA
TPNTR
TCRLF

T77

PRY
TMéQ

Tiee
1240

ToUT
TYRA

TCHR

1 @4

TTY
TYRE

/TYPE 6 BlT? PACKED ASCI!

/GET TEXY ADDRESS
/STORE IN POINTER
/INCREMENY RETURN

/GET TEXT WORD

/ADD CARRIAGF RETURN CONSTANY
/CARRJAGE RETURN (<€1)?
/NO=sCONVERYT DATA
/ASCI1 RETURN

/TYPE IT

/LINE FEED

/TYPE 1T

/RETURN FOR NEXT WORD
/GET TEXT WORD

/MOVE LEFYT CHARACTER
/78 RIGHY RALF OF AC

/CONVERT AND ?PYPE %EFT CHARACTER
/GET TEXY WORD AGAIN

/CONVERT AND TYPP RIGHY? CHARACTER
ZING TEXT POINTER

/GET NEXT WORD

/CONVERY AC éafi Yo TRUE ASCI!
FOELETE AC 0ef

/END OF TEXT SPRINGY

/YES w PRINT LINP AND RETURN
/SUBTRACT 42

7LESS THAN dp? ‘

/YESe300 SERIES EHAReADD 100
/ADD ORIGINAL 424280

/TYPE CHARACTER

/GET NEXY EMARACPER

/GET CHARAGCTER
/0UTPUY CHARACTER
/WAIT FOR PLAG

/CLEAR THE TTY FLAG

/18 KEYBOARD FLAG SET?
/NOeREYURN

/YESeCLEAR FLAG .
/BYPASS REMAINING TEXY

-

N/
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1036
1037
1038
1039
1040
104}
1042
1043
1044
4045
1046
1047
1048
1049
105
1052
1053
1054
1055
1056
4057
1098
1059
1060
1p63
1062
1063
1064
1065
1066
1067
1068
1069
1979
1074
1072
1073
1074
1075
1076

1529
1521
1522
1523
1524
1525
1526
1527
1530
1534
1532
1533
1534
1535

1536

15%7
1540
1344
1942
1543
1544
1545
1546
1547
1530
1551
1592
1593
1594
1555
1596
1597
1540
1561
1562

2029 TOUT, 2 /CHECK OQUTPUT BEVIEE

3336 DCA TCHR /SAVE CHARACTER

7604 LAS /GET SW]TCH REGISTER

7942 RTR /MOVE SR29 TO THE LINK

70182 RAR

7639 SZL CL4 /18 OUTPUY T0 A PRINTER ?
5334 JMP , #3 /YES

4305 JMS TTY /NO o OUTPUT TO THE TTY

5729 JMP 1 TOUY /RETURN

6662 SFLG /SEY OR CLEAR FLAG IN PRINYTER
6661 eFLG /WHICH PRINTER !S AVAILABLE ?
4343 JMS LPB8 /17 1S THE LPO8

4777 JMS WPz /17 1S THE LP42

572p JMP 1 TouY /RETURN

Ppep YCHRy @ /SAVE OUTPUT CHARAEBTER HERE

/1P A PRINTER WAS USED, PRINT THE LINE AND EX1Y

7604 PRY, LAS /GEY THE SW]?TCW REGJSTER

7012 RYR /MOVE SRE9 YO THE LINK

7849 RAR

7629 SN CLA /WAS THE TPY USED ?

5844 JMP 1 TYPE /YES o EX]1?

6662 SFLG /SET QR CLEAR PRINTER PLAG

6661 ePLG /WHICH LINE PRINYTER ?

5355 JMP PR?S /LPB8

1166 TAD 47 /LP12 END LINE CONTROL

6652 LCF /CLEAR THE FLABS

6664 LPR /PRINT THE LINE

6661 LSO /WALIT FOR PRINTER %0 FINISH
3392 JMP vol

5644 JMP 1 TYPE /EX1T

14027 PRYS8, TAD r2is5 /CARRJAGE RETURN CHARAETER

6666 LPC /PRINY THE LINE

6663 LSF /HAIT FOR PRINTER Y0 FINISH
5387 JMP vef

7300 CLA CLL

5644 JMP 1 TYPE IEX1Y

7139
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/GCOPYRIGRY 1972, DIGITAL EQUIPMENY CORP,, MAYNARD, MASS,

1077
1878
L1079
b Y1-1]
1083
1082
1983
1pae
1085
1086
1087
1980
1089
10op
1094
1092
1093

109¢
1095
1096
1697
1098
1099
1300
1193
1102
1103
1404
1308

1563
1564
1565
1566
1567
1570
1574
1572
1573
1374
1375

1577

1600
1683
1602
1603
1684
1685
1606
1607
1648
1643
iei2
1613
1614
1645
1646
1647
1620
1624
1622

2020
6663
7649
5763
1336
6666
6663
5374
7300
2363
5763

1600
1600

LI
6653
7640
5620
1534
1133
7450
5224
1160
7650
5221
1534
2432
8652
6654
6664
5217
7300
3600

/0UTPUY TO THRE LP28 LINE PRINTER

LP28;

/7QUTPUT
LPL2,

LP42E,

a

LSR
SKP
JMP
TAD
LPC
LSF
JMP
cLA
152
JMP

PAGE

TO THE LP42 PRINTER

]
LSE
SKP

CLA
!

CLL
!

CLa

JMP 1

TAD
YAD
SNA
JNP
TAD
SNA
JHP
TAD
AND
LECF
LLB
LSO
JHP

LA

)
JMP 1

!

CLA

cLL

LPos
TCHR

LPes
LP28

CTCHR
w212

LPi2E
[l

LPi2E

ETCHR
£7y

|'i
LPi2

21 DiALLE voesl

/CHECK FOR PRINTER ERROR
/PRINTER 18 0K

/PRINTER 18 NOT READY = EXIT
/GET OUTPUT CHARACTER
/0UTPUY !T TO THE PRINTER
/WAIY FOR PRINTER %0 FINISH

/INC RETURN OVER P12 CALL
/EX1Y

/GHECK FOR PRINTER ERROR
/PRINTER 8 oK
/PRINTER 18 NOY READY & EXIY
/GET OUTPU? CHARACPER
/SUBTRACT LINE FEED

/LINE PEED 1

/YES = [GNORE 1T

/SUBTRACT EARRIAGE RETURN
/CARRIAGE REYURN ?

/YES = 1GNBRE 1T

/GET DUTPUT CHARAGTER

/STRIP 17 %0 6 BITS

/CLEAR FLABS

/LOAD CHAR INTD PRINT BUFFER
/WALT POR PRINTER 0 FINISH

/EX1Y

20AUGe72

7139
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/GOPVR;bf; 1972, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS, @  DfALiZ V@03

1120
1121
1122
1123
1124
1125
1126
1127
1128
13429
1130
1133
1132
13133
1134
1135
$136
137
1438
1y
1440
14
1142
1343
1144
1143
1140
1147
1140
1149

1623
1624
1625
1626
1627
1630

1631
1632
1633
1634
1635
1636

1637
1640
1641
1642
1643
1644
1645
1646

1647
1692
1691
1632
1633
1694
1695
1656
1637

1660
1663
1662
1663
1664
1665
1666
1667
1672
1671
1672
1673

2900
7300
6224
7010
7042
5623

2000
7300
3400
3301
33102
5634

oo
7300
1109
11921
1402
7430
7240
5637

2000
3257
6224
1174
3254
6204
1257
5647
1]

20090
4534
4231
3103
1430
3261
7402
7604
04,44
3104
7402
5660

GFLD»

CLRCT,

EFLAG,

PFLO

PFY,
CLEAR,

2
CLA CLL
RIF

RAR

RTR

JMP ]

o
ChA CLL
DCA

DCA

DCA

JMP |

ChA CLL
TAD

TAD

TAD

SE

STA

JMP 1

DCA
RIP
TAD
oCA
cor
TAD
JMP 1

JHS 1
JM3
ncA
TAD
DCA
HWT
LAS
AND
DCA
HLT
SLL

GFLD

ECNTY
ECNT2
ECNTS
CLRCY

ECNTY
ECNT2
ECNTS

EFLAG

PF¢

[COF
o

PF¢
PFLD

CSAVE
CLRCY
PCt
(7000
CLEAR#Y

£7
LIMIY

CLEAR

-~

2aAUGm?2

/GET INST PFIELD BI?S IN AC9-13

/GET FJELD BITS
/MOVE 70 At9w11

/CLEAR ERROR COUNTERS

/GET TOTAL NO\ OF ERRORS

/OVERFLOW}
/YESeACR7777

/SEY DATA PIELDSINST FIELD

/SAVE AG )

/GET INSTRUCYION FIELD BI?S
/ADD COF INSTRUCTION

/STORE IN NEXT INSTRUCTION

/GDFeINSY PIELD

/RESTORE AL

/RETURN

/SAVE YHE BINARY LOADER
/2ERO ERROR COUNTERS
/BERD PASS COUNTER

/GET A "NQP® INSYTRUGTION
/DELEYE SAVE BIN CALL
/SET SRP9e{1 s UPPER LIMIY
/GEY UPPER LIMIT

/DELEYE BI?S Oud

/SEY UPPER LIMIT

/SET SWITCHWES FOR RUNNING
/RETURN

7139
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1369

170
234

1172
173

1174
1475
1476
1177
1178
1879
1180
1183
1482
1183
1184
1185
1186

1674
1675
1676
1677
1720
17023
17982
1723
1704
1705
1706
17e7
1740
1744

1742
1743
1744
1745
1746
1747
1728
1724
1722
1723
1724
1723

1726
1727
1730
4733
1732
1733
1734
17%5
1736
17%7
1742
1744
1742
1743
1744
1745
1746
1747
1730
1783
1782
1783
1784
1755
1756
1787
1260

®

7492
4gos
2222
1722
a1y
1640
0620
2055
6162
004
0124
0140
2747
2204

2080
7472
4003
2222
1722
40114
1640
2281
2305
4024
ei2e
1405

080
7472
TLE
2222
1722
4941
1640
2546
2523
2504
4045
2345
1722
3300
Ll
7472
LY
0200
0000
4040
404
2000
agoe
4pag
npep
'TLT)
LTY)

ETXTL,

ETYXT2,

ETXTY,

EDY,
EFLOT,
EADT,

£EGOTy

EBDT,

TEXT

]
TEXTY

0
TEXT

2

7472
2082
2000
ae99
4040
4040
neee
peoR
4p4p
2200
7000
aaag

"¢} ERROR IN FPPe«i2 DAYA WORD"

"<i ERROR IN BASE TABLE®

"<} ERROR {N UNUSED MEMQRY®

/CRLF
/BAD DATA PlELD
/BAD DATA ADDRESS

/SPACES
/GOOD DATA

/SPACES
/BAD DATA

/reanx?f'aa

.7
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© 1187
1188

1489
1190

4193
1192
4193
1194

1764
1762
1763
1764
1765
1766
1767
1770
1773
1772
1773
1774
1775
1776
1777
2000
2003
411
2p03
2004
200%
2006
2007
2o

2011
2p42

2943
2014
2015
2016
2p17
2p2p
2g21
2p22
2p23

2p24
2p2%

2026
2027
2039

2034
2p32
2933
2034
2035
2p36
2937
2040
2p4}

7472
2474
2422
£523
2340
4pé4g
are7
1784
4g4p
0204
2400
2000
7472
6060
6060
4pag
p522
2247
2223
4p13
1649
2641
P514
pé4p

epoe
Po29

7472
2747
1116
2749
2447
4006
1125
1404
4049

2000
poeg

7472
7472
1]

7472
6060
6060
4pos
2920
4004
7424
2340
p522

ETXT4,

XV,

TXTLF,

TXv2

TXYEF,

LINZ,

PETL,

TEXY

2
TEXTY

TEXY

7472
7472
20020

TEXT

“<JADDRESS GOOD BAD"

"<ipegd ERRORS IN FIELD "

"<IGOING YO FIELD *

/RETURN » LINE FEED
/RETURN o LINE FEEN

"<i@Pe8 FPP DAYA ERRORS?

7139
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/COPYRIGRT 1972, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS, @21  DlaL1?

4203
1204

1e0%
1eoé

1207
1208

i209
1e40
1213

2042
2043

2044
2045
2046
2047
2090
2053
282
2293
2p%4
2055
22%¢6
2957
2p60

2péy
2062
2063
2064
2065
2066
2067
2078
2073
2072
2073
20874
2973
207¢
2977

2100
2383
2iee
2103
2104
2405

2106
2307
2140

f"j’
‘%u

2247
2223

LT
7472
6060
6060
4pp2
2423
2549
2401
P214
2549
2522
2247
2223

egep
7472
6060
6060
4025
1623
2303
244p
1505
1547
2234
W LH]
Q222
1722
2300

7472
2546
0440
2003
2323
4042

opop
2022
2082

PETZ:

PEYS,

EPY,

EPYY,

e
TEXT

)
YEXT

TEXT

"<10200 BASE TABLE ERRORS"

"<i0¢Es UNUSED MEMORY ERRORS"

"CHEND PASS

vaes

29AUGe72
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/COPYRIGWY 1972, DIGITAL EQUIPMENY CORP,, MAYNARD, MASS, @3 DliL1D veBs3 2eAUGR?2 7139 PAGE 30
1212
1213 /TW1S ROUTINE SAVES THE LASY MEMORY PAGE
1214 ZIN FIELD @ THE FJIRST TIME TH1S PROGRAM
1215 718 RAN AFTER LOADING, TYHE LAST PAGE ]S MOVE
1216 /70 AN AREA WIYHIN THE PROGRAM AND CARRIED WITH
121; /THE PROGRAM ANY TIME I!Y 1S RELOCATED
1214€
1219 2111 00992 SAVE, O
1220 2142 7202 CLA
1223 2113 1147 TAD [SBUF W) /GET ADDRESS OF SAVE BUFFER
1222 2114 3912 DGA 10 /SAVE IN AUTO INDEX REE
1223 2145 1472 TAD ] CPNTR /GET WORD FROM LASY PAGE
1224 2116 34492 DCA 1 18 /STORE IN BUFFER
1225 2147 2092 1S2 CPNTR /INCREMENT PAGE ADPBRESS
1226 2128 5345 JMP »3 /GEY NEXY WORD
127 2121 11%2 TAD (7600 /CLA INSTRUCTION
1228 2422 3p2¢ pCA 20 /CLEAR CALL 70 THIS ROUTINE
1¢29 2323 7604 LAS /GET SWITCW REGISTER
1230 2124 P14e4 AND t? /GEY FIELD LIMIT
1233 2125 3304 DCA LIMIT /SEY LIMIY
:ggg 2426 5714 JHP ] SAVE JEX1Y
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/GOPYRIGET 31972, DIGITAL

gees
nige

paoy
p300

maoe
n%00

-1
nree

1000
1100

1289
13ee

1400
1909

1600
{700

2p00
r$Y4)

aeow
2300

2400
2500

2600
2700

Ivoe
34060

3200
3300

3400
3500

3600
3780

11111111
11814111

1i1t1111d
11111118

11211348
11411111

11911114
11814113
11111113
1111111

11411113
11111181

11311114
11811111

ii114i1
11111111
1iat14148
11114148

igeorpep
poeoReop

i0e00p00
poeproeo

®

11111111
11111111

11111118
11411148

11111141
11111111

11111111
11{11141
11111141
11111141

11181344
11118114

11411148
1111184

11411441
11811111
11411441
11811441

epreceoe
700090000

fp0e0080
20002000

EQUIPMENTY

11113111
11202200

11114113
11114113

11111114
t1114111

£1113113
11118111
11111111
11114114

11113111
11111111

11111114
1113144

{11111
11113111
11111111
11113111

goopeaee
roREeoee

pePRBoRe
pooeodes

CORP,; MAYNARD, MASS,

1111111
1111111

11511141
11111141

11111111
11411141

1181114
111414141

11811111
11411144

11411141
11411111

11811141
11111y

11441141
11114492
1111¢14¢
P ELLT

gRogoeeca
vgpoense

fooensen
PEB2020Q

11111111
11111111

11114114
11111118

11111411
1113411

11111114
11111111
11111111
11114141

14i11418
19023208

11111311
fid1144

11111111
f1134118
11111114
CELPLELT)

goo00e9%8
LA a4

peCeeRop
poeg0ere

84

11111111
11411111

11411141
11111110

11111141
11111100

11111141
11111111
11113141
11111441

11444841
geegesse

11381438
11813311

11113341
13431141
11313341
googeBae

pogseze?
pooEeE0s

PoeERese
gopeoede

DiALLE Ve#s

11111111
f1118114
11111111
80280220
f1144111
30000000

11111114
{1i19011

1111111
{10680111

f1{1141
0220000

{1118114
1119134
{11311
1343444

4119414
CEEELLET:

LR LT
gosoonee

fooeneco
poeeeace

2ehYGu?2

11111141
11911111

11111111
28721114

11111141
?1i11141

1111142
1111111
{11114
1111111

11i11141
#o1111i1

11111121
11111101

14i131141
1181114¢

{if41141
CCEPT LT

20rpeees
FEeps1Ll

foProeeap
gopeoroee
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/COPYRIGEY 1972, DIGITAL EQUIPMENY CORP,, MAYNARD, MASS,

AFLD
APNTR
APY
ase
4SCY
ASC2
ASC3
4SC¢
4S€S
ASC77
$SCB
EASE
BTCK
CEND
¢rLD
erLG
CKFLD
CKMEM
CKREL
eLCOR
CLEAR
CLRCY
EMPLD
CMPEND
CMPR
ERNTR
CRLF
CATA
CATAYL
EATA2
BATAS
EATAS
eFLD
ZADY
(4:])
14-1:2)
E8UF
EGNTY
ZENTYL
EGNT2
EENTS
EGONV
EQY
EFLAG
EFLD
EFLOT
GO
genY
END
END32
ENPET
ENOREL

2042
7043
2952
1409
1436
1437
1440
1443
1442
1443
1423
2043
1043
2453
2216
6644
2627
0903
2645
2206
1669
1634
%29
2600
2429
TI]
349
og4p
2044
2@43
2046
0847
2443
1747
1274
1786
9446
2876
2490
2403
2402
12%2
1745
1637
1334
1746
1271
1753
2400
1072
1329
2656

EPY
EP2
EP3
EP4
EPS
EPASS
EPNTR
EPY
EPTV
ERET
ERLOCP
ERROR
ERRQRY
ERROR2
FRROAY
ETCNY
ETXY
EYXTY
ETXT2
ETXTS
ETXT4
FOLA
FLOA
FRAUSE
FPC
FPCOM
FPICL
FPP
PPPZ
FPRSY
FP3T
FRJA
FSTA
FSTEP
FSW

6F L0
INCLA
INCLAP
Ji

K2

K3

LAP
LCF
LIM7
LIMIT
LIN2
LLB
LPB88
LP12
LPi2E
LPC
LPR

2677
27{e
2722
2730
€736
7663
pare
2408
2106
1343
1326
1202
1026
10854
1134
2277
1245
1674
1743
1727
1764
2602
peae
PeoY
2283
6553
332
2e83e
B6i4
6556
6355
gaxs
608¢
2332
2185
1623
2763
6344
1030
20827
8356
8123
6682
2488
2104
2026
6654
1563
1600
1621
6666
6664

24

plaLis veesl 2eAUGe?2 7139 PAGE 3ie4

6661
6654
6661
6663
LFEY)
1846
10{7
2055
2183
042
2034
2045
2062
1647
16%7
L1 XY
1537
1555
1841
1009
B466
8745
B4L5
37
2441
2§27
116
4697
6642
02686
92%4
2466
81{3
aLig
2187
#3{¢
LFE £
#5094
15%6
1484
eii2
1529
29Y3
1491
1585
1775
28{y
2043
2024
1493
1444
2095
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ERKORS LEYEETED! O
LINKS GENERATED! 73
RUNeTIME] 41 SECONDS
2K CORE USED




ENDL2
ENDETY
ENDREL

1408
141#
1484
566
970
973
930
947
966
992
938
139
694w
374
222
95¢
587
390
493
e12
107
599
441
4323
REY
174
946
192
138w
142¢
143
1449
1459

846
874
8v2
193¢
477
179
180
181w
887
894
538
827
843
829
889
249
702
8y?
537¢

P

269
34’
266
578
972
978#
959
954
947
960
962
154
701
3094
223#
1047
510#%
429
5284
L9#
14560
11284
442#
460
46
229
649
995
229
e7:
274
277

387
698
69w
1184#
a9
848
563
575
583
B74#
1175#
11374
838
896
878
11844
264
722#
925

304
304
286
586
9778

974
964
971
982#
965#

399
227
1062
517
725

238
1181
1433

449

4859

225
625

2Ly
144
39

374
900
902

873
835
367
579
87

1144
a5y

1476#
8884

323
913#

305
325

594

979#%
98p¥
981#

975

229

548
726

799
1467
11%8

454

693

226
626

224
348
743
350

378
14778

894
are
682
709
787

839
90y
438

489
329

844

246
522

468
721

245
794

445
691
744
747

389

880
685
742
790

869
904
466

494
346

-1 H]

248
523

479
786

347
1223

544
749

387

983
1130
1133
1132

866

666

ses
5231

890

249

473
8e2e

358
1229

738
744

388

1139
1140
1143

867

795

686
945#

793

373

888

403

(248#

946

439

404

948

443

445

949

448

421

951 963
467 582 512
114



EPL
EP2
EPS
EP4
EPS
EPASS
EPNTR
EPY
EPTV
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