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- LINF PRINTER SERVICE

rpCrary

ROUTINF FORP MULTIPLE LINE PRINTERS - V435 MACRO,V36 19:08 4-JUN-69 PAGE 1

pee#CO0PYR[GHT 19469, NISITAL FTQUIPMENT CORP,, MAYNARD, MAQS,#as

3THIS SUR<PROGRAY ASSEMRLED «]JTH SYSTEM PARAMETER FILE - S,MAC(v414)

XLIST

LIST

TITLE LPTSER = LINE PRINTE® SERVICE ROUTINFE FOR MULTIRPLE LINF PRINTERS =~ V425

SURTTL T. i, MCMANUS /TNM TS 20 MAY 69

XP yLPTSR,40% IDEFINE GLOBAL VFRSINON NUMBER FDR LOADER MAP

JTHE FOLLOWING EXTERNAL SYMBNLS ARFE DEFINED IN COMMON:

FXTERNAL CPOPJ1, PION, PIOFF

JTHE FOLIOWING EXTERSAL SYMBTMLS ARE DEFINED IN CLOCK1:

FXTERNAL SETION, wWAITY

JTHE FOLLONWNING EXTERNAL SYMBALS ARF NEFIMED IN ERRCON:G

EXTERNAL HNGSTP, ILLINP

s THE FOLEOWING EXTERNSAL SYMBRLS ARE PEFINED IN UUYOCONG

FXTERNAL ANVRFE, 128FT, OuUT, SETACT, STO10S

tTHE FOLLOWING SYMBOLS ARE REFERENCER QUTSISFE OF LPTSER:

INTERN LPTINT, LPTNXT, LPTECM, LPTDON, LPTNSP

FNTRY LPTSER

LPTSER:
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34

25

36

27

38

29

40

41

42

43

44

45

Tl N.

nerarR

roapel

AP

reeper3

fReAr4

AIAB75

MCMANUS /TNM TS

777777

254p0¢

254000

254020

254090

254048

254p20

ep2000

po1a0@

P00400

2pn2eQ

ngr12a

hoAe7e

poapm7

PB0320

0ea2p0

noaLae

777774

neenm?

penat1l

AengL2

neAnLé

Aeag2e

pm321

penaz2

PpaA23

200024

ApAp2%

ABAN26

eAu27

npAJ32

agagar:

Ngnanns!

noraae!

ApAR1L3!

ABAY1L7!

npagee

LPTDSP:

28 MaY 69

4-JUN-69 PAGE 14

JLINE PRINTER CONTROL REGISTER MMEMONIC DEFINITIONS

LPTCLR=1R25

LPTLOV=1R26

LPTERR=1R27

LPTBSY=1R2AR

LPTDON=1R29

LPTECM=7R32

LPTDCM=7R35

LPTRAM=LPTRBSY+|_PTDON

ICLEAR LINE PRINTER RUFFER

ILINE OVERFLOW FLAG (PNP-6 ONLY)
JERROR FLAG

JBUSY FLAG

sDONE FLAG

JERROR CHANNEL MASK

JDONE CHANNEL MASK

JBUSY/NONE FLAG MASK

JLINE PRINTER OEVICE DEPENDANT 1/0 STATUS MNEMONIC DEFINITIONS

LPTEND=Z(181¢)

LPTSYN=Z(1R11)
sCLOSE UUO HAS BEEN DONE

JCRFF AFTER CLOSF UUO HAS BEEN SFNT

iLINE PRINTER DEVICE DATA BLOCK ADDRESSING MNEMONIC DEFINITIONS

LPTCON==4
LPTPTR= 7

LPTCH= 11

LPTSVE=12

LPTEX1=16

LPTSV2=20

LPTECH=21

LPTDNE=22
LPTCS0=23

LPTCSZ=24

LPTCN]=25
LPTCNO=26

LPTDTQ=27

.PTRK(Q=3n

JLINE PRINTER SERVICE DISPATCH TABLE

JRST

JRST

JRST

JRST

JRST

JRST

LPTINI

LPTHNG

LPTREL
LPTCLS

LPTQUT

ILLINP

5RH = SKIP CHAIN MASK REGISTER

$}BLOCK OUTPUT PQOINTER

VINTERRUPT CHANNEL ASSIGNMENTS

$DDB ROUTINE TO SAVE AC'S

}0DB EXIT ROUTINE IF AC!'S NOT SAVED

ITEMP, SAVE LOCN, FOR TAC

JCONSZ LP2?,LPTECM

JCONSO LP?,LPTNON

JICONSQ LP?2,(TAC)

ICONSZ LP?2,(TAC)

iCONT LP?,TAC

SCONO LP?2,(TAC)

JDATAQ LP?,(TAC)

IBLKO LP?,LP?PTR

VINITIALIZE

JHUNG DEVICE ERROR

IRELFEASE

}CLOSE

JOUTPUT

s INPUT
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REY
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98

99

170

11

122

173

124

125

16

177

178

179

114

111

112

113

114

115

116

117

118

119

178

1721

172

123

1724

125

- LINE

T, N,

CATRAN6

caraere

r3Tar6

aRar7

fpre1d

A51

rOFA1L2

1472138

FA7414

7Ar31s

npAR16

PRINTER

MCMANUS

70273

221040

25647

513¢76

254070

661070

h2laap

22606

25400

SERVICE ROUTINE FOR MULTIPLE LINE PRINTERS = v425 MACRC,V3s 19108 4-JUN-69 PAGE
/TNM TS

20200

ha2209

PaAI26

777774

Herere

Agaz200

APCPL20

veagee

ABAZMQ

e

n

20 MAY 69

PLINE PRINTER INITIALIZATION, HWUNG DEVICFE ANND RELEASE CONRE

LPTHNG

LPTREL

LPTINT:

SLPTIND IS CALLED AT SYSTEM INITIALIZATION TIME FRNOM

;1060 IN SYSIND WITH THE NNB ADDRESS IN DEVDAT

tLPTHNG 1S CALLED FRAM DEVCHK IN UUQrOM (10CSS)Y WITH

PTHE DNB ADNRESS IN NEVDAT WHENEVER A LINE PRINTER

HING DEVICE COUNT 1S DEMREMENTED T9 ZEROQ

3LPTREL IS CALLEN FRAM RFLEAL IN UUQCON WITH THE DNB

PANDRESS [N NEVDAT WHENEVER A RELEASE UUO IS EXERUTEN

sFOR A LINE PRINTER

JVEACH OF THE ABQVE ROUTIME MUST:

3 1y CLEAR THE SPECIFIED LINE PRINTER

} 2. DNEASSIGN BOTH THE ERROR AND DONE INTERRUPT

; CHAMNELS FOR THAT LINE PRINTER

3 3. CLEAR THF SKI!P CHAIN INTFRRUPT MASK FLAGS

1 FOR THAT [LINE PRINTER

NOTFt THE LPTINM] CNPDE FORCES I0GO IN SYSINI TO INVOKE

LPTINI FAR EACH LINE PRINTER ON THE SYSTEM RATHER
THAN FOR THE NORMAL CASE WHERE IT INVOKES THE

INITIALIZATINN CCDE ONCE FOR EACH DISPATCH TABLE,

IS DFPENDANT UPQON THE 0G0 CMDE WHICH SHOULD BE:!

PUSHJ PDP,DINI(ACS)

H

b THEREFORE, THE CMRRECT OPERATION OF THE LPTINI CODE

! HRRZM ACZ,SAVITM

SGS (PDP) JCOUNTERACT SK!P RETURN

MOVET TAC,LPTCLR JCLEAR THE LINE PRINTER

XCT LLPTCNO(DEVNAT)

HLLZS LPTCON(DFEVDAT) ICLEAR SKIP CHAIN MASK FLAGS

JRST CcPOPUL 31SKIP RETURN IF ENTERED AT LPTINT

i TO FNRCE CALL FOR EACH [PT

PLINE PRINTER CLOSE UUD ROUTINE

LPTCLS: TLO 10S,LPTEND 1TURN ON THE END FLAG

TLZ 10S,LPTSYN {TURN DFF SYNCHWRONIZATION FLAG

MOVEM T0S,DEVIOS(DEVNAT) PSAVE 10S IN THWE ODB

JRST QUT . b AND RETURN TO UUOCON
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126

127

178

129

138

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

T, N

roRd1L7

rarN2d

naen2L

PRAAP2

poen23

ranara

F2RRA25

rR7A?6

raep27

b1 RY]

PfANAR1

rRReE32

ranp33

AaAR34

AARB3S

7236

PAPBR7

7Q0pan

rAIA4Y

rogngaz

PRNA43

A0RrP44

R472245

narnRaé

MCMANUS

420040

25696

201040

25626

254070

262140

25400

603000

254000

260140

260140

200246

623570

435040

431040

505240

700620

256276

546046

700670

263140

661070

402076

254070

/TNM TS

sLINE PRINTER OUTPUT UUO ROUTINE

PR320

723326

Apr4ago

202023

ApaAN26"

AAR300

ngng17!

ApAage2

Agaaa4s

PpRL3IT!

GorAvao

LPTOUT:

LPTGO:

P11

horGa2

Ap2100

npainme

na150@

AGAAC@

20AR26

777774

aarame

nprInd

ApAa2e

AaRNeG7

APMA3ZL?

LPTNEwW?

SET¥ TAC,

XCT LPTCNO(DEVNAT)

MGVET TAC.LPTERR

XCT {PTCSO{(DEVNAT)

JRST ,+3

PUSHJ PDP,HNGSTP

JRST LPTOUT

TLNE IDS,INBEG

JRST LPTNEW

PUSHJ PDP,LPTSET

PUSHY POP,SETACT

TAC,LPTCH(DEVNAT)

105, 10BFG

TAC,LPTCLR+PTDNN

TAC,LPTNON

HRLI TAC,LPTLOV+LPTERR+LPTNON

COND PI,PIOFF

XCT LPTCANO(DFVDAT)

HLRM TAC,LPTCONM(DEVDAT)

COMND PILPION

POPJ PNDP,

MOVE

TLME

TOR]

X(OR]

TLO 108,10

SET#M LPTRPTR(DEVNAT)

JRST LPTGO

MACRO,V36 19108 4-JUN-69 PAGE 16

ICLEAR ALL POSSIRLE

5 LINE PRINTER FLAGS

JSET MASK FOR ERROR FLAG
$SKIP IF ERRNR FLAG 1S ON

i LPT 1S NOT OFF, NOT ON LOCAL

1STOP JOB AND PRINT REMINOFR

STRY AGAIN WHEN USER TYPES "CONT®

}IS THIS FIRST QUTPUT SINCE INIT?
1 YES

!} NO, SET UP BLKO POINTER

JSET I/0 ACTIVE RIT, STORE 108§
} AND FET HUNG DFVICE COUNT

JGET CHANNEL ASSIGNMFNTS FROM DDR

}1S THIS FIRST QUTPUT SINCE INIT?
JSET LPTCLR IF 10BEG!=1, ELSE

1 SET [LPTDON

JGET SKIP CHAIN MASK FLAGS
iTURN OFF P] TO PREVENT IMM,

$SEND CONDITIONS QUT TO LPT

$SAVE SKIP CHAIN MASK FL_AGS

JREENABLE ALL TINTERRUPTS

t ANP RETURN TN UUOCON

INT,

3SET 170 DIRECTION TO OUTPUT

sCLEAR BLKD POINTER

IRETURN TO MAINSTREAM
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Te N,

200047
rAND52

200051

names2

rRA253

NOAGE4

200a55

neAaseé

aBeas7

aRAR57

00260

nRNa61

npAp62

nONRBI
nara64

PEMRES
naAg6s

Agroe7

aoP070

penp71

nenn72

ABRB73

ABAB74

nBaa75

rane76

zae@z7

18d"

poriny

peaia2

nBR1In3

00104

aenLas

MCMANUS /TNM TS

254000

331076

254006

256006

254006

254926

260140

623000
254078

260148

260140

623070

260140

254020,

607000

254000

667000

2549000

6210082

6200080

4000482

256006

513206

254920

260140

201040

256006

254000

256006
2560M6°

254070

aoBo21"
nena22.

002106",
neasa7" ¢

agee12-

P93030"
nEneLe

20 MAY 69

ILINE PRINTER

ngffif:XCT LPTECH(DEVDAT)
" XCT |LPTDME(DFVDAT)

.+ JRST LPTER1
. .SKIPL LPTPTR(DEVNAT)
<. JRST LPTSVE(DEVDAT)

XCT LPTBKO(DEVDAT)
C'JRST LPTEX1(NEVDAT)Y. ..

peog1e

2graon

egedr2

a@niz2!

2pa0ao

deno70!
oen137

popoel
“Benone.-

000000

voe200
PBER75"

apaing-
nzz1a3'fj*

opgee0-
@iflflflfi

009p08"

000026

777774

2omoaas!

200137"
"BUN145"

roop27

PENR67

LPTEX21

CLPTOFFY

'JRST LPTEX1(NEVDAT)

LPTNXTY

PUSHJ PDP,IQSET

TLZE 10S,108F6
JRST LPTRG1

- PUSHJ PDP,ADVBFE

" JRST LPTOFF

“.. .. PUSHJ PODP,LPTSET
LPTHCKS"

' “PUSHJ PDP,SETIOD

TLZE 10S,10W

JRST STO10S

TLNN 10S,LPTEND
.. JRST LPTOF1

TtPTbFi:

SLPTBGLY
LPTBG21

“TLON 10S,LPTSYN
JRST LPTRG2
.TLZ 10S»LPTEND

TRZ 10S,»]10ACT

‘QETZ TAC,

XCT LPTCNO(DEVDAT)

HLLZS LPTCON(DEVDAT)

JRST LPTWCK. )

‘BUSHJ PDP,LPTSET o
MOVE! TAC.LEXP 1586*148133
XCT LPTDTO(DEVNDAT)

- JRST LPTEX2

INTERRUPT SERVICF ROUTINE

.3 YES,

- JLAST WORD SENT..RUT

C§SET UP
. ¥SEND OUT A CRFF

MACRQ;V36A19{08~ 4-JUN=69 PAGE 17

.SKIP IF NO ERROR CHANNEL ASSIGNFD
1SKIP IF DONF FLAG IS UP

.} BRANCH TO FRROR SERVICE ROUTINE
$BLKO COQUNT TO @ ON PREV, INTERRUPT?

GO SAVE ORIGINAL AC'S

SEND NEXT WORD FOR PRINTING

INTERRUPT PENDING

1GO RESTNRE DEVDAT AND RETURN ,

3 NO,

. JENTER HERE AFTER DDBR ROUTINE SAVES
3 ORIGINAL AC'S [N PROPER CHANNE(
} SAVE AREA AND SETS UP DEVDAT
3 TO POINT 10O DDB AGAIN

JSET AC PROG!= JOB AREA ADDRESS AND
1 AC 10S8:= DEVIOS IN THE DDB

1FIRST BUFFER SINCE INIT?

3 YES, GO OUTPUT A CRFF

} NO, ADVANCE TO NEXT RUFFER

JCANNOT ADVANCE, BUFFER UNAVAILAPLE
FSET UP NEW BLKO POIMTER

$1S JOR WAITING FOR 1/0 COMPLETINN?
i YES, ARRANGE FOR JOB TO RUN AGAIN
JISAVE 108, RESET HUNG DEVICE COUNT

} ANN DISMISS INTERRUPT

. JSKIP 1F CLOSE HAS BFEN DONE
i GO TURN PRINTER OFF UNTIL NEXT OUTPUT

JHAS FINAL CRFF BEEN QUTPUT?

} NO, SO GO.DO 1T

) YES, SO CLEAR END FLAG
- ICLEAR 1/0 ACTIVF RIT

JCLEAR TAC AND

§} TURN LPT OFF

JCLEAR SKIP CHAIN MASK FLAGS

5 AND BRANCH

INITIAL BLKO POINTER ifin»;»u

160 DISMISS -ITERRUPT
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MCMANUS /THNM TS

197

198

199

200

2n1

272

2n3

2n4

205

206

207

2m8

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

2725

Te N

nQALA6

panLe7

ronL1@

nenitl

nenLL2

2OM113

reA114

neN115

POM116

por117

nean120

pPRA121

nRB122

ABR1L23

n0R124

nan125

ARA126

naRL27

peAL30

nR2131

790132

nRN133

naR134

200135

nARL3I6

202246

201040

256006

254000

210040

272p4s

200040

256026

254079

256026

254000

200046

405040

435040

256076

201040

542p46

200046

254026

200046

4ap5p4¢

435040

256006

201p40

254020

20 MAY 69

JLINE PRINTER ERROR HANDLING ROUTINE

ip@@2@ LPTER1S MOVEM TAC,LPTSV2(DEVDAT)

fg1m00 MOVEY TAC.LPTLOYV

flgpp23 XCT LLPTCSO(DEVNAT)
nae117: JRST LPTER2

7pn146! MOVN TAC,LEXP 10007211

ronee7 ADDM TAC,LPTRTR(DEVDAT)

Zg@147! MOVE TAC,CEXP 15R6+12813)

2pag27 XCT LPTDTO(DEVDAT)

ron127! JRST LPTER4

200@21 LPTER21 XCT LPTECH(DEVDAT)

ren131 JRST LPTERS

¢pogl MOVE TAC,LPTCH(DEVDAT)

peoo? ANDI TAC,LPTDCM

zeE200 10R1 TAC,LPTRSY

raeo26 XCT LPTCNO(DEVDAT)

7p1500 MOVET TAC,LPTLOV+LPTERR+LPTDON

777774 LPTERS! WRRM TAC,LPTCON(DEVDAT)

Geee2@ LPTER4t MOVE TAC,LPTSV2(NEVDAT)

zenaq6 JRST LPTEX1(DEVDAT)

Zp@0@11 LPTERSt MQVE TAC,LPTCH{DEVDAT)

Canan7 _ AND! TAC,LPTDCH

20200 10R1 TAC,LPTBSY

reRD26 XCT LPTCNC(DEVDAT)

PpR100 MOVE! TAC,LPTDON

pe0126! JRST LPTER3

MACRO,V36 19:88 4-JUN=69 PAGE 17

J1SAVE TAC IN DDB

3GET LINE OVERFLOW ERROR MASK

JSKIP TF LINF OVERFLOW FLAG IS ON

} GO CHECK IF PREVIOUS ERROR OCCURRED

JDECREMENT BLK@ POINTER

JPRINT CRLF

JSKIP IF ERRQOR INTERRUPT NOT ASSIGNED

} ERROR CONDIYION NETECTED

JGET INTERRUPT CHANNEL ASSIGNMENTS
JMASK OUT ERROR CHANNEL

JSET THE BUSY FLAG

JSEND IT OUT TO THE LPT

JENABLE FOR ALL INTERRUPTS

JSAVE SKIP CHAIN MASK FLAGS

PRESTORE SAVED ACCUMULATOR

} AND GO DISMISS INTERRUPT

}IGET INTERRUPT CHANNEL ASSIGNMENTS

JMASK OUT ERROR CHANNEL ASS]IGNMENT

JSET BUSY FLAG

SSEND IT OUT TO THE LPT

JENARLE FOR DONE FLAG ONLY
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226

227

278

229

232

231

232

223

234

235

236

237

238

239
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2¢ MaY 69T. N,

7137

KApRL4p

Pe7141

7@gri142

AarL43

Aa7144

n@R145

ramL46

rpria7

MCMANU® /TNM

201066

210171

504240

48340

202446

263140

764310

peoenl

n64240

NO ERRQORS DETECTED

PROGRAM RRFE AK IS gae150

PpRZ1e

raaprl

npanaz

neRnae

puedar

PARpOR

noeonQ

roaant

2020020

TS

- V495 MACRO,V36 19:08 4-0UIN-69 PAGE 19

JLINE PRINTER BLKO POINTER SFETUP ROUTINE

LPTSET: MOVET TAC,®DEVOAN(DEVDAT)

MOVN TAC1,1(TAC)

HRL TAC,TAC1

- AO0J TAC, :

MOVEM TAC,LPTPTR(DEVDAT)

POPJ POP,

END

sGET ABS, ADDR, OF CURRENT BUFFE®

iGFET NFGATIVFE WORD CNUNT

JCOMBINE NEG, WORD CAUNT AND ADDR,

$ INCREMENT BUFFER ANNRESS TQ FORM |

} LPTPTR:= =(WORD COUNT),(BUFF, aADDR, +1)
} AND RETURN
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ADVBFE

DEVINS

ILLINP

10RES

T0W

LPTBRZ2

LPTCH

LPTCNI

LPTCSO

LPTNNE

LPTNTO

LPTEND
LPTER3

LPTERR

LPTGN

LPTINT

LPTNXT

LPTOUT

LPTSER

LPTSVE

ouT

PION

STOINS

VLPTSR

LINF PRINTER SERVICE ROUTINE FOR MULTIPLE LINF PRINTERS
SYMBOL TABLE

n0%p62"

apnanme

paRnes?

reegr2

ABEHRL

pen123!

A2e11

QY25

npoe?3

AnABr2

ARAR27

naNn2e¢o

peAL26!

nga4ace

neA231"

A00047°

aoeRs7!

202217

AQAGTD"

ARAR1L2

200016"

7020242

ngAp67!

A2N475

EXT

INT

EXT

INT

INT

INT

INT

INT

EXT

FXT

EXT

INT

cPOPJL

NEVOAD

10

108

ILPTBNDM

LPTEXO

LPTCLR

LPTCND

LPTCS2

LPTDON

LPTENH

LPTERYL

LPTER4

LPTEX1

LPTHNG

LPTLNY

LPTOF1

ILPTPTR

LPTSFT

LPTSYN

pDP

SETACT

TAC

WATITY

npr@EL2"

reneio

Pa”028

ABRA"A

nER3IAY

AGrO20

AP2070

nBA026

ApPP24

7200170

AQxg21

nar1c6!

aB0127"

ABAB16

I Er

nE1870

rA0a75"

200007

200137

00178

202073

AB2031"

P320TM1

AAAQd

- V425 MACRO,V36 19:08

FXT

INT
INT

INT

INT

INT

FXT

INT
FXT

DEVDAT

HNGSTP

10ACT

10SET

I.LPTBG1

LPTBSY

LPTCLS

LPTCON

LPTDCM

LPTDSP

LPTECM

LPTER2
LPTERS

LPTEX2

LPTINI

LPTNEW

LPTOFF

LPTRFL

LPTSV?

LPTWCK

PIOFF

SETIOD

TACL

4~-JUN-69 PAGE 2¢

777777

groo0é

Aapg24?

ALAGee

AaARs7!

apniez’

anRz2ne

AARR13!

777774

2paaR7

rpegaz!

AIAQ70

A0@117!

naaL31

ARARe7!

paagaz:

npagasr

pyaa7e!’

aproaeé’

00020

Anages!

ApoB37"

AAAB66"

AARBA2

INT

FXT

INT

FXT

TNT

INT

EXT

FXT

INT
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AC1

AC?

AC3

ADVRFE

AEFERR

AL

ASSCON

ASSPRG
R

RUFPMT

BUFWRD

CLKR

CLSIN

cLsouT

CMWRB

CORCMT

cCPOP U1

n

NAT

nCL

DCLI

necLo

DCLR

nol

Doo

neEwN

NEVASR

DEVRUF

NEVCHR

DEVCTR

NEVDAT

NDEVEXT

NEVFIL

NEVIAD

NEVIAS

NEVLNOG

REVMAOD

NEVNAM

NEVOAD

DEVPPN

NEVPTR

NEVSER

NGF

NHNG

nix

NINI

nLx

nMT

NNAERR

nou
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