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TITLE TSINIT -- TSX startup initialization 
.ENABL LC 
.ENABL AMA 
.DSABL GBL 
.CSECT TSINIT 

TSINIT: 
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There are two external assembly-time switches related to assembling 

TSINIT for execution on a PRO or a PDP~-11. 

The following values for the PROASM flag are defined: 
O == Assemble for PDP-t1 (not Pro) only. 

i ==> Assemble for Pra anly. 
2 ==" Assemble for either PDP-11l aor Pro execution. 

The following values for the PROCID flag are defined: 
O ==> Do not lock system te ID number. 
1 ==> Lock system to ID number. 

. IF NDF. PROASM 3 If PROASM not defined 
FPROASM = O iDefault value for PROASM if not defined 

. ENDC i NDF, PROASM 

IF NDF, PROCID iIf PROCID not defined 

_ IF EQ, (PROASM--1> iIf assembling for PRO only 
PROCID = 1 iThen check ID by default 

FF iIf not assembling for PRO only 
PROCID = ®) iThen don’t check ID number 

TSXPRO = 0 
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ENDO 3 EQ, CPROASN~1> 
. ENDC iNDF. PROCID 

. IF EQ, PROASM 

.GLOBL TSXPRO 

iDefine dummy base for TSXPRO if not PRO 

TSINIT is the initialization module of TSX that is executed once 

during system startup. Time-sharing character buffers and other 
run-time data areas are allocated over TSINIT. 

Copyright 1980, 1981, 1982, 1983, 1984, 1985. 
S&H Computer Systems, Inc. 
Nashville, TN USA 

Macra calls 

.MCALL . LOOKUP. . ENTER, . READW, . SAVESTATUS, . GVAL 

.MCALL . TRPSET.,. SETTOP.,. CLOSE. . TTYOUT,. PRINT. . PURGE 

.MCALL . DELETE, . WRITW. . SERR.. HERR, . EXIT, . UNLOCK 

.MCALL . FETCH, . RELEASE... LOCK, .GTIM. . DATE. . DSTATUS 
-MCALL . SCCA,. CSTAT 

Global definitions 

.GLOBL. TSINIT, INIT¢GO. INITOP, PPTERM, PROITP., PROASM, PISRT 
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. SLOBL DSKBUF, PROBUF. FNDHRB, HANXMR 

Following global only needed for the Pro distribution 
creation program — MAKPRO and installation program — INSTSX 

IF NE,» PROASM 
3 

i## Assemble this code if we are generating for a Pro 

3 

.GLOBL PROSIZ, PROINI. PROLIN, PROHAN, PRONOP 

.GLOBL PIHAN, PIDPTR, PIDRIV 
. DEF iNE. PROASM 
i 

i## Assemble this code if we are not generating for a Pro 

. GLOBL 
TSXPRO = 
Pd 

TSXPRO 
O 

s## End of conditional Pra cade 

i 

 ENDC i NE. PROASM 

3 Global references 

. GLOBL 

. SLOBL 

. SLOBL 

. SLOBL 
. GLOBL 
. GLOBL 
. SLOBL 
. SGLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. SLOBL 
. GLOBL 
. GLOBL 
. SLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. SLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. SLOBL 
. SLOBL 
. GLOBL 
. GLOBL 
. GLOBL 

HANDSK, MAXDEV, NDVRCB, HANRCB, HANRCO 
LXCL, VSYDMP,. STALVL, INTSSZ, INDFIL, NXIVMH, EXCBUF 
VNUIP, NSIP, INSTBL, INSTBN, II¢$SZ, DCCSIZ, VNUMDC, NUMCDB 
NSCP, SCPFHD, SP$$5Z. CSHDEV, CSHDVN, VMXCSH, CD$45Z 
LSTPL, LMXNUM, MXCSR, MXVEC, RSR, INVEC, VHIMEM, CXTPAG 
LSWPBK, LSTSL, SWDBLK,. SWPCHN, NUMDEV, CSSNMX, SCHED 
H. DSTS, DVSTAT. HANENT. H. GEN, FORK, INTEN, PNAME 
$SXON, LSW10, LHIRBB, LHIRBE, LHIRBP, LHIRBG, LHIRBA 
LHIRBS, LHIRBC., VNCSLO. VNCXOF, VNCXON, SDDVU, VMSCHR, MAXSLO 
MPARO, MPAR16, PARENL, MPARFL,. TSEMT,. VDBFLG, DX#EBA 
H. SIZ, HANSIZ. H. DVSZ. DEVSIZ; LOMAP, MMENBL, UPAR7 
PSW. HIMAP, FSTDL, LSTDL. LINBUF, LINSIZ, NUMCCB, TKISEC 
FRAINI, FRAGEN, NUMFRK, FQ$$SZ, H. CSR. H. INS, VSWPSL,. DMYDEV 
LINEND, LOTBUF, LOTSIZ, LOTEND, KMNTOP,. KMNHI, NSL, NDL 
DX$MPH, DX#NHM. DX#IBH. HANPAR, HANXIT, MAPPAR, LINSPC 
KMNPGS, KMNSTK, KMNSTR, AMNCHN, SROMMR, KPARO, PROFLG 
EMMAP, IOMAP, SR3OMMR, TOPAGE, MAPSIZ, SR3FLG, NSPLDV 
UPARO, KPDRO, UPDRO, KPAR7,; BASMAP, PTWRD, PTBYT, LOKMEM 
GTBYT, MPPHY, RELOC, BRKAPT, TSGEN, TSEXEC, VSWPFL 
CWSGDH, CWHBTH, CWSLOS, CWSFB, CWSFCU, MSGBAS, RPRVEC 
CWSUSR, CWHXM. CONFIG, CWS5SOH, JMPO, DTLX, USRBAS, WINBAS 
DATIML, DATIMH, RMON, CONFG2, SGSELG, SGSIOT, CSHBAS 
SC#PAR, SGCEMTS. SCSMMU, SCSMTM, LTTPAR, LOKBAS, CSHVEC, LOKVEC 
SYSGEN, AUTHAN, AHEND, CLARTI. TRP4, CWSPRO. TIOVEC 
TRP10, TRP2O, TRP24, EMTENT, TRPO4, INI JUMP, MHNSIZ 
TKIVAL, INRECYV, OTRECV, INMXV, OTMXV, DHBFSZ, MXTYPE 
ZCLR, MXRBUF, MXDTR. INTMX1, $PHONE, LCDTYP, TIOBAS 
LDHB18, LDHBIP. LDHB2B, CLVERS, CXTSIZ, CXTWDS, CXTPDR 
CLORSZ, TSXSIT. IMS$SZ, VMXMON, MONFQH, CXTRMN, CXTBAS 
ILSW2, $NOIN, LSW3, MXLPR,; CWSESP, CLTOTL, RMNPDR, MASSYS 
SFCB, SFCBND, SFCBFH, SFCBSZ, NSPLFL, NSPLBL, INTSTK, INTSND 
NFRESS, PVSPBL. VMXWIN, DW$4$5Z, LDVERS, CWHOBS 
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115 .GLOBL FC4éLBN, VMLBLK., VMXSF,. VMXSFC, FF¢$5Z, FWH$SZ, SWPJOB, SWPPOS 
116 .GLOBL TSR, RBR, RDINT. LSTMX, SS, CHAIN, JSWLOC, MUSTXT, SLTSIZ 
117 .GLOBL NUMIOG, FRETOG. UMODE,. FP TRAP, MXLNT. DISLD, DISCL, CLSTS 
118 .GLOBL FREPGS, 10GSI1Z, SYUNIT., UMSYTP, DISTT, CXTBUF. SSEND 
119 .SLOBL SYINDX, MONVEC. KMNBAS, SDANAM., VBUSTP., MINCTR 
120 .GLOBL NUMRDB, RDB, RDBEND, RT#SKP,. RT#TOP, NLINES, SHRRCB, SHRRCN 
121 .GLOBL RT#BAS, UPMODE, SPLNB, CSHALC, NIOL, CHNSIZ, RCS$SZ,. VNGR 
122 .GLOBL UPARS, UPDR6, RT##$SZ,. VINABT, SDEAD, LSWS 
123 .GLOBL SYTIMH, SYSDAT, TRP250, ODTTRP, TRP14, SYTIML 
124 .GLOBL DS#ABT, CL&ORB, CLSORE, CL#ORG, CLEORP, CLEORA 
125 .GLOBL #TAB, $FORM, COSTAB, COSFF, COSDEF, CL#EPS, CLEOFS 
126 .GLOBL CL#O0PT, CL&STA., CLSORS, LSTLIN, VCSHNB, CLSOEPP, CLAEPN 
127 .GLOBL CCLSAV, SPLND, SDCB, SPLDEV, SPLANM, MIODBG 
128 .GLOBL SDNAME, SDCHAN: SDCBSZ, SPLDVN, DTYPE 
129 .GLOBL DS#NRD. DXtNMT. SB8BIT,. COFBBT, VEXRTN, VUXIFL 
130 .GLOBL SPLBELK, SPLCHN, MVSIZ. MEMPAR, VEXINT, DXSNRD 
131 .SLOBL NMSNMB, SNMSHD, SBS$SZ,.PMSIZE, PMPAR 
132 .GLOBL NUMDCD, MEM25é4, LOKCSH:. DC$$SZ 
133 .GLOBL JCXPGS, MXJMEM. VDFMEM, DF JMEM, TKSVAL, TA3SSVL 
134 .GLOBL VPARS, IOTIMR, ERRLOG, VNFCSH., FC$$SZ 
135 .GLOBL OQ. ADR, QO. BLK: O. PAR, 0. SIZ, VPARS,; KPARS, DZOINT, DHOINT 
136 .GLOBL OVRADD, #0VRH. SYSMAP, MAPSYS, VSLEDT. LCLUNT 
137 . GLOBL UBUSMP, UMRADR, IOMAP, QBUS, UNIBUS, DX#NST 
138 .GLOBL DVFLAG, DX#$DMA; RTSNAM, DS#DIR., LDDEVX, DS#VSZ 
139 .GLOBL INDSAV, INDDBL, INDTSV, INDDBS, DS$SFN 
140 .GLOBL SYNAME,. UCLNAM, RSFBLK, VPLAS, SEGCHN 
141 .GLOBL MXJADR, 4MEMSZ, PHYMEM, SGSTSX, CDX#DH 
142 .GLOBL CLHEAD, CLSIZE, CLDEVX, C. CSW. C. SBLK,. C. DEVG, CIDEVX 
143 .GLOBL VUSCL, VUCLMC, UKS$#SZ, US$$SZ, UC$$SZ, UCLBLK: UCLDAT 
144 .GLOBL VLDSYS, VMXMSG. VMAXMC, MBS¢$SZ, MR#&$SZ, CStOPN, CSSENT 
145 .GLOBL DX#MAP,. MIOFLG, MI#SBP, MISLNK, MIOBHD, VMI0SZ 
146 .GLOBL VMIOBF, MI$4S7Z.MW$$SZ, MIONWB, MIOWHD, MWELNK 
147 .GLOBL CSHSIZ, CSHBFP., CASBLK, CASDVU, CASWCT. VMXMRB 
148 .GLOBL CASUFL, CASUBL., CASHFL,. CASHBL, CASHSH, NUMRDB 
149 .GLOBL SRTSIZ. SMRSIZ., CCBHD: CC$$SZ, CDX#$DZ. MFSLIN 
150 .GLOBL. CDX#DL.HFSTSE. MH#SCR, LMXLN, HFSLIN, HFGRIE,. HFSTIE 
151 .GLOBL MH¢LPR, DMSCSR. MFSLE, DM$LSR, HFSMC, MF4CS, MFSCM 
152 .GLOBL. CDX$VH. VHSCSR, VHtLPR, MHSPER, VF STIE, VE SRIE, VF SMR 
153 .GLOBL VFSLIN, VF SSC, VF SRE, VH&LCR, VHOINT, TTINCP 
154 .GLOBL #HARD, LOUTIR., LINIR, NEDCHR, CLOTIR, CLINCP, FSTIOL, LSTHL 
155 .SLOBL SYSVER, SYSUPD, DISDU, DISXL, DISMU, CLSLIX 
156 .GLOBL CL#LEN, DISPI, GENTOP 
157 .GLOBL LSWS., DX#NCA, KPARG, CLKAVEC 
158 5 Tt cme crm ee rs ee ee tes ye em i tn et en tw er 

159 3 Macros to enable and disable interrupts 

140 i 

161 . MACRO DISABL iDisable interrupts 
162 BIS #340, G@HPSW 
163 . ENDM DISABL 
144 

165 .MACRO ENABL 
146 BIC #340, GH#PSW 
167 . ENDM ENABL. 
1468 

169 5 cme ee en ee sm ea em st tt 

170 i Offsets in block O of ODT REL file. 

171 i 
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172 000040 STA = 40 
173 000042 STK = 42 
174 000052 RSZ = ve 
1793 OON00SH SZ = D6 

176 000060 RID = 60 
177 000062 RBD a 62 
178 001000 ODTBAS = 1000 
179 3 
180 i Data areas 
181 i 
182 000000 AREA: . BLKW 8. 
183 9000020 000000 000000 000000 NFSBLK: . WORD 0,0,0;0,0,9 

000025 000000 000000 000000 

184 000034 000000 ODTFLG: . WORD 2] 
185 000036 000000 QODTTOP: . WORD 0 
186 000040 000000 CCAFLG: . WORD 0 
187 000042 000000 CLKIOO: . WORD 0 
188 000044 900000 RTTRP4: . WORD 0 
189 000046 9000000 RTMNVC: . WORD 0 
190 900050 SAVBLK: . BLKAW 0 
ifi 000062 075250 100020 GQ00000 TSXSAV: .RADSO /SY TSx BAY / 

900070 07337 

192 000072 075250 100003 051646 KMNNAM: .RADSO /SY TSKMONSAYV/ 
QO00100 073374 

193 000102 075250 011504 O00000 CCLNAM: .RADSO /SY CCL SAV / 
O00110 073374 

194 000112 000000 000000 000000 DSTBLK: . WORD 0,0,90,0 
000120 000000 

195 000122 000000 XMVBAS: . WORD 0 
196 000124 000000 NMXHAN: . WORD 0 
197 OO00125 000000 HMAP : . WORD Oo 
198 9000130 000000 FETDEV: . WORD Q 
199 Q00132 000000 TOPMEM: . WORD 0 
200 000134 000000 FMEMHT: . WORD 0 
201 000136 9000000 FMEMLO: . WORD ) 
202 000140 000000 OVLBAS: . WORD e) 
203 000142 000000 FILBLK: . WORD 0 
204 000144 000000 CURDEV: . WORD 0 
205 000146 000000 CURNAM: . WORD 2) 
2906 000150 9000000 PROBUF: . WORD 0 
207 000152 0255545" WRABUF: . WORD INI TOP 
208 000154 004000 WRASIZ: . WORD 2048. 
209 000156 052077 RSOMS@: .RADSO /MSG/ 
2190 000160 110464 ROOWIN: .RADSO /WIN/ 
21i 000162 046543 ROOLOK: .RADSO /LOK/ 
@l2 000164 103117 RSOUSR: .RADSO /USR/ 
#13 0001466 012700 RSO0CSH: .RADSO /CSH/ 
214 000170 077167 RSOTIQ: .RADSO /TIO/ 
2@i5 000172 100040 RSOTT: -RADSO /TT / 
2@ilé 000174 075250 RSOSY: -RADSO /SY / 
@l7 000176 0454640 RSOLD: -RADSO /LD / 
218 000200 062550 RDOP I: .RADSO /PI / 
2i?F OO0202 012240 ROOCL: -RADSO /CL / 
220 0090204 O1227h RSOCLO: .RADSO /CLO/ 
eel 000206 012305 RSOCL7: .RADSO /CL7/ 
eae OOOLIO 0139630) R50C1: -RADSO /C1i/ 
eed OO0212 0136465 RGOCIO: .RADSO /C10/ 

Page 2-3 

iPROGRAM START ADDRESS 
is INITIAL STACK POINTER 
sROOT SIZE 
OVERLAY SIZE 
*+REL FILE ID 
;DISPLACEMENT TO 1ST REL BLOCK 
;BASE ADDRESS ODT WAS LINKED FOR 

sEXTENDED TO 6& WORDS FOR . CSTAT 

i64-byte block # below high alloc memory 
i64-byte block # above top of low alloc memory 
Start loading overlays over TSINIT from here 
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eet 000214 913475 
eed 000216 105610 
eee 00022 046770 
ae? O00222 057154 
228 000224 100040 O19270 

000232 012240 9013630 
000240 9000000 

a2? 000242 O00) 110 
230 000244 075250 114730 

900252 100020 
231 000254 075250 9075273 

000262 070524 
232 000264 075250 035164 

000272 073374 
eas 000274 000000 
234 000276 000000 
2309 9000300 000000 
236 000302 900000 
237 000304 000000 
238 
239 
240 
241 000306 000000 
ata 
243 
244 
245 000001 
246 
247 
243 
249 000310 075250 9062550 

OO0316 100020 
290 900320 000000 9000000 
aol 
aoe 
293 
294 000326 Ot) 
wow 

MACRO VOS.04 Thursday 

075250 
062550 

000000 

057154 

000000 

000000 

000000 

RSOC17: |. RADSO 
RSOVM: .RADSO 
ROOLS: .RADSO 
R500DT: . RADSO 
SKAPDEV: . RADSO 

GTLIN: . BYTE 
HANNAM: . RADSO 

QODTBLK: . RADSO 

INDNAM: . RADSO 

RLBF: . WORD 
RLBFND: . WORD 
ODTSTA: . WORD 
MEMLIM: . WORD 
HGENFL: . WORD 
4 
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CLP / 
VM / 
f/LsS / 
f/ODT/ 
/TT DK SY CL Ci PI 

0,119 
/SY XXX TEXS 

/SY SYSODTREL/ 

/SY IND BAYS 

o
o
o
o
o
a
 

3 Initialization configuration word 

ICONFG: . WORD 
4 

@) iInitialization configuration word 

i; Flag bits in ICONFIG 

EXTLSIO = 
4 

3 Simulated shared run-time control block for PI handler 

PISRT: .RADSO 

. WORD 
3 

1 ;Q-bus system with more than 256Kb 

/SY PI TSX/ 

0, 0,0 

3 Byte data cells 

PPTERM: . BYTE 
. EVEN 

0 s1 if printer port is T/S terminal 

F
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~~ TSX 

000330 
000330 
0003233 
000336 
000341 

startup 

OO0000 
000001 
000000! 
000003 
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i The following tables are used to determine the minimum RT-11 monitor 
i; and update versions required for particular devices. 
i There are three arguments for each handler definition: 

i Arg i = = Handler id code. 

Arg 2 = Minimum acceptable RT-11 version. 
Arg 3 = Minimum acceptable RT-11 update within the version. 

.MACRO HANVER DEVID, RTVERS, RTUPDT 

. BYTE DEVID i;ID code for device type 

. BYTE RTVERS iMinimum RT-11 version 

. BYTE RTUPDT iMinimum update level within version 

. ENDM HANVER 

3 Define offsets into handler version table 

HVSID = 0 sHandler identification code 

HV$VER = 1 iMinimum RT-11 version 
HV$UPD = 2 iMinimum update level within version 

HV$ESZ = 3 iSize of handler version table entry 

Define minimum versions for various handlers 4 

HRB RER HEE ERHHRKEHREHEEH KE REHRRREREHRREEHHHHERHEHHREEHEREEEE 
F ### Note RT-1il version update numbering system changed ##* 

; ### at 5.2 so that the update number for 5.2 is lower 

; 
é 

4 

HEH 

HEHE than for 5.1C. See the CLVX entries below for HEE 

HEE version and update correlations. KEE 
5 HEHEHE HEHEHE EHH EHR KEKRKEREEHREHREEREERRERRHEREEREERREEER 

HVTBL: 
HANVER DISDU, 5. .0. #DU ~ S/O (5.0) 
HANVER DI#XL,.5.. 2. iXL - 5/6 (5.1B) i Fixed for 5.2 SCB 
HANVER DI@MU, 5. > 4. #MU - 5/4 (5. 4) 

HVEND: 
. EVEN
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1 forme me mem em, es tm, em me ee ee ry at a lm a ie rn ee eee emma i mr tm a a ma 

= i The following table defines defavit control flags for certain devices. 
3 ; 
4 O00000 DVSNAM = 2) sRadSO name of device 
o 0009002 DV$FLG = 2 iFlags for device 

& 000004 DV$$SZ = 4 ;Size of a table entry 
va 3 
8 .MACRO DEFFLG DEV, FLAGS 
9 /-RADSO /’DEV/ ; DVSNAM 

19 . WORD FLAGS i DV@FLGE 
1i . ENDM DEFFLG 
l2 i 
13 900342 DVFLES: 

14 000342 DEFFLG <CR>. <DXMPH> 
15 000346 DEFFLG <CT>, <DX$MPH> 
16 000352 DEFFLG <DB>,. <DX#DMA! DX$MPH> 
17 000356 DEFFLG <DD>, <DX#NHM> 
18 000362 DEFFLG <DL>. <DX$DMA! DX$MPH ! DX$IBH> 
19 900366 DEFFLG <DM>, CDX#DMNA! DXFNHM> 
20 000372 DEFFLG <DP>. <DX#DMA> 
2il 000376 DEFFLG <DS>. <DX$DMA> 
ee 000402 DEFFLG <DT>. <DX$DMA> 
at 000406 DEFFLG <DU>. CDXSDMA!DX$NHM ! DXSNST> 
a4 000412 DEFFLG <DW>,. <DX$MPH> 
25 000416 DEFFLG <DX>, <DX$MPH> 
26 000422 DEFFLG <DY>, <DX#DMA! DX$NHM> 
2? 000426 DEFFLG <DZ>,. <DX#MPH> 
28 000432 DEFFLG <FW>, <DX#DMA> 
2? 000436 DEFFLG <LP>,. <DX#MPH> 
30 000442 DEFFLG <LS>, <DX$MPH> 
31 000446 DEFFLG <MM>, <DX#DMA! DX$MPH ! DX$IBH> 
ge 000452 DEFFLG <MS>. CDX$DMA! DX$MPH ! DXSIBH> 
33 000456 DEFFLG <MT>,. C<DX#$DMA! DXSMPH ! DXSIBH> 
34 000462 DEFFLG <MU>, <DX$DMA! DX$NHM ! DX#IBH! DX$NST> 
35 000466 DEFFLG <NL>. <DX#MPH> 
36 000472 DEFFLG <PC>. <DX#MPH> 
37 9000476 DEFFLG <RF>. CDX#DMA> 
38 000502 DEFFLG <RK>. CDX#$DMA! DXSMPH> 
39 000506 DEFFLG <VM>, CDX#EBA! DXENCA ! DXSNHM> 
490 000512 DEFFLG <<XC>. <DX#MPH> 
41 000516 DEFFLG <XL>, <DX#MPH> 
42 000522 DVFLIND: 
43 
44 fore ee mem a ee am me i ne mye me i me te ee es 

49 i; The following table specifies which version number is to be 
46 i returned by CL in response to the XL/CL .SPFUN used by 
47 i VICOM to match it to the handler. 
48 i The macro has 3 arguments: 
49 i 1. Minimum RT-11 version number where this CL version should be used. 
20 j 2. Minimum RT-11 update number where this CL version should be used. 
31 ; 3. Chl version number that starts with specified RT-11 version. 
oe i 
23 . MACRO CLYVX RTV.RTU, CLV 
a4 . BYTE RTULRTV 
ow . WORD CLYV 
26 . ENDM CLVX 

m
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58 
59 
50 
él 
ba 
53 
b4 
65 
64 
&7 
68 
459 
70 
71 
7a 
73 
74 
73 
7 

77 
78 
79 
80 
81 
Bz 
83 
B84 
85 
BS 
97 
88 
89 
oo) 
31 
92 
93 
D4 
95 
96 
97 
98 
G9 

100 
iol 
102 
163 
104 
105 
106 
107 
108 
109 

000522 
000522 
000526 
000332 
000536 
000542 
000546 
000552 
000356 

000556 
000556 
000560 
0003562 
000564 
000566 
0003970 
000572 
000574 

000576 
O01024 
001024 

001026 
001030 
001032 
001034 

O00 
000 
000 
O00 
00% 
000 
005 

000000 

000000 
000002 
000004 
000006 

oOo0003al 

000576 

012700 
O7 7167 
046543 

O00 
O01 
006 
O39 
O44 
O02 
003 
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Define CL versions based on RT-11 versions 

CLYTBL: 

CLYVEND: 

C 
C 
C 
C 

LVX 
LVXxX 
LX 
L.VX 

3, 1,16. i Version 

3,6: 16. i Version 

2, 35, 16. i Version 

2, 44, 16. i Version 

3,2, 17. i Version 

vs, 17. iVersion 

3 4,18. i Version 

td
 

a
n
o
n
 

gE
 

C3
 

B
D
 

Py
e 

ee 
ee 

‘Smee qmene wOone Gunes seuee <uEDe MOONE ences FENG SOEDE MOEEE RODS LiNIEH aofer Semen SOON SAUD: SEEyE GANDY DONE GONE! SEUNG SILO SYOEE GiEtT fanEn EnaiG GDEES RIERE SaNER GhGHD RAGE! CaneD CLEP FOER COREE BEGET OCEDA HERES CREED GOUT OREED CEEND WOKED UEDED SIRUD OOEED OEEED AUDTD HOGER GEER SEGEE ERAGE OlaEIt GOEDE SeRET eOWE CUTE COED) ERIE COTES DORED OOtES GRIND Sent saben entay Soni 

i; The following table is used to determine which table format 
i to return to LD spfun 372. 

Use original format for the following versions: 

LDITBL: 
. BYTE 
. BYTE 
. BYTE 
. BYTE 

2,9 iVersion 

or 1 i Version 

3,6 i Version 

o, oo i Version 

a» 44 i Version 

he rd ; Version 

ne i Version 

0 

tw
 

u
u
 

ng
 

oO
 

W
M
 

ee
 

ee
 

Oo 

i The following data structures are used to hold information about 
3 FSX-Plus overlays as they are being initialized. 

OS$S1Z 
OS#FLG 
OS¢$0VL 
OSS$$SZ 
é 

MAXOVIE 

OSTABL: 

OSEND: 

OSLAST: 

é 

; Table 

LOWOVL : 

LOWEND: 

Ho
i 

i 
Hi 

. BLKB 

. WORD 

. RADSO 

. RADSO 

. RADSO 

Offsets in structure for each overlay 

0 i Total space needed for overlay 
2 ;O0==">Load into XM space, 1==>over TSINIT 
4 iPointer to overlay table entry 
& iSize of each overlay entry 

25. 3Maximum 

OS$$SZ#MAXOVL. ;Reserve 

i-~Define 

OSTABL iPointer 

of system overlays that must be 

/CSH/ 3 TSCASH 
/TIO/ ;TSTIO 
/LOK/ i TSLOCK 

number of system overlays 

room for table 
end of table 
past last used entry in table 

loaded over TSINIT 

iEnd of table
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i 5 meme eam an ee te eee a i a te 
2 ; Text messages 

ae 3 

4 ; .NLIST BEX 
3 001034 077 124 123 TSXHD: .ASCII /?TSX-F-/<200> 

& 001044 1i1 1546 146 BADLIN: .ASCII ‘Invalid status register address for T/S line: ’<200> 

7 001123 Lil 156 166 BDVMSG: .ASCII ‘Invalid interrupt vector address for T/S line: ‘’<200> 

8 001203 114 151 156 BDLMSE: .ASCII /Line # = /<200> 

7 001215 000 CRLF: . BYTE 0 
10 001216 124 123 130 REQMIS: .ASCII /TSX generation did not include device /<200> 

11 001265 103 141 156 BADOPN: .ASCIZ /Cannot open program swap file/ 

12 001323 103 141 156 RSFERR: .ASCIZ /Cannot open PLAS region swap file/ 

13 001365 114 165 155 CONSPC: .ASCII /Number of contiguous blocks needed = /<200> 

14 901433 103 141 156 BDSPOP: .ASCII /Cannot open spooled device: /<200> 

15 001470 111 156 163 BOSF: .ASCIZ S/Insufficient disk space for spool file/ 

16 001537 103 141 156 NOKMON: .ASCIZ /Cannot find "SY: TSKMON. SAV" File/ 

17 001600 103 141 156 NOCCL: .ASCIZ /Cannot find "SY: CCL. SAV" file/ 

18 001636 103 141 154 CFHMSG: .ASCII /Cannot find device handler file: /<200> 

19 001700 105 162 142 ERHMSG: .ASCII /Error reading device handler file: /<200> 

20 001744 111 156 1464 ERHNDV: .ASCII /Invalid RT-11 version for device handler: /<200> 

21 002016 124 123 130 TSXRUN: .ASCIZ /TSX is already running/ 

ae 002045 110 141 156 HSGER: .ASCII /Handler not generated with extended memory support: /<200> 

23 002132 103 157 155 NOCLOK: .ASCIZ /Computer line time clock (50 or 60 Hz) is not working/ 

24 002220 123 171 163 NXMMSG: .ASCIZ /System is not equipped with memory management hardware/ 

av O02307 12:3 171 163 WEXMSG: .ASCIZ /System is not equipped with extended memory management hardware/ 

26 002407 103 141 156 NOODT: -ASCIZ /Cannot lecate "SY: SYSODT. REL” file/ 

a? 002452 115 141 1460 HN@BIG: . ASCII /Mapped handler is larger than 8KB: /<200> 

28 002916 105 162 i162 ODTRDM: .ASCIZ /Error on read af SYSODT rel file/ 

2? 002557 119 141 1546 NOSYDV: .ASCIZ /Handler for SY device was not loaded/ 

30 002624 107 145 i156 TOOBIG: .ASCIZ /Generated TSX system is too large/ 

31 002666 122 145 144 REDUCE: .ASCII /Reduce size of TSGEN by /<200> 

32 002717 054 O40 142 BYTES: .ASCIZ /. bytes/ 
33 002727 til 156 163 PHSOVF: .ASCIZ /Insufficient total physical memory for generated system/ 

34 003017 1023 141i 156 COSRT: .ASCII /Cannot open shared run-time file: /<200> 

35 003062 103 141 156 SVERR: .ASCIZ /Cannot locate "SY: TSX. SAV"/ 
36 OO3115 lil 156 163 TSXSIZ: .ASCIZ /Insufficient memory to load all mapped system regions/ 

37 003203 109 162 162 RDERR: .ASCIZ /Error reading "SY: TSX. SAV"/ 
38 003236 111 1356 163 SRTOVF: .ASCIZ /Insufficient memory to load all shared run-time systems/ 
39 003326 1ii 156 163 CSHOVF: .ASCIZ /Insufficient memory space for data cache/ 

40 003377 103 141 156 INDOPN: .ASCIZ /Cannot open TSXIND file/ 
41 003427 103 141 156 UCLOPN: .ASCIZ /Cannot open TSXUCL data file/ 
42 003464 040 101 102 RSOCHR: .ASCII / ABCDEFGHIJKLMNOPQRSTUVWXYZS. #0123456789/ 

43 . EVEN 
44 . LIST BEX 

a
i
n
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# #€ # TSX Initialization #® # F 

1 .SBTTL # # * TSX Initialization * # * 
2 .SBTTL # # # Initialization taking over control from RT-11 * *# # 
a fT reer ee me se kc me he mm ty mm ae et et ee em em me en mem mm ren mm ier yt ec ee 

4 ; The initialization code from this point onward takes over 
5 i control fram RT-11. 
i) s This code is placed at the front of TSINIT so that non-initialized 
7 ; data structures can be allocated over it. 
8 i 

9 003534 TAKOVR: 
10 i 
1i i Read in system overlays that go over TSINIT 
1? ; 
13 003534 004737 004426’ CALL INIOVL i;Read overlays over TSINIT 
14 i 

19 i Set pointer to monitor offset vector 

16 F 
17 003540 012737 0000008 000000G6 MOV #MONVEC, @#RMON i; SET POINTER TO MONVEC TABLE 
19 j 

19 i Initialize last word in interrupt stack area so we won’t report a 
2Q 3 stack overflow if an interrupt occurs. 

ai i Set STALVL to O to cause INTEN not to switch to interrupt 
an 3 stack during initialization. 
23 ; 

24 003546 012777 123456 0000006 MOV #123456, @INTSND ; Say stack has not overflowed 
29 003554 105037 oO00000¢6 CLRB STALVL. iSay we are already on interrupt stack 

ee ; 

a7 i If we are running on a Professional, disable its interrupts 
ao ; 
29 . IF NE. PROASM 
30 003560 105737 0000006 TSTB PROFLG iAre we running on a PRO? 
31 003564 001403 BEQ 7% iBr if not on a PRO 
32 003566 004737 9000006 CALL PRONOP iDisable its interrupts 
33 003572 000407 BR bok iIqnore unexpected interrupts on PRO 
34 . ENDC > NE. PROASM 
35 ; 
3h >; Set up vectors to catch unexpected interrupts 
a7 i Note: We encode the interrupt vector address in the PS -- 
38 i the low-order two bits of the address are dropped (they are 
39 i; @lwaus zero) and the remainder of the address is encoded in the 
40 i PS fields priority (high-order 3 bits) and n-z-v-~-c (low-order 4 bits). 
4i i 

42 003574 012702 000000G6 7S: MOV #HUEXINT, R2 iSEND UNEXPECTED INTERRUPTS TO THIS ROUTINE 
43 003600 012700 000044 MOV #44, RO 3120 ENCODED IN PS FIELDS 
44 003604 105737 0000006 TSTB VUXIFL iARE WE TO IGNORE UNEXPECTED INTERRUPTS? 
45 003610 001004 BNE 10% iBR IF NOT 
44 003612 012702 0000008 os: MOV #UEXRTN, R2 sROVUTINE TO GO TO TO IGNORE INTERRUPT 
47 003616 012700 000340 MOV #340, RO ;SET PRIO=7 IN PS 
48 003422 012701 000120 10: MOV #120,R1 i; INIT ALL VECTORS STARTING AT 120 
49 003626 010221 1$: MOV R2, (R1)+ iSET PC FOR INTERRUPT 
30 003630 010021 MOV RO. (R1I)+ ;SET PS FOR INTERRUPT (ENCODED ADDRESS VALUE) 
S1 003632 105737 0000006 of: TSTB VUXIFL iARE WE TO IGNORE UNEXPECTED INTS? 
S2 003636 001411 BEQ at iBR IF YES 
93 003640 105737 O00000¢ TSTB PROFLG iIS THIS A PRO? 
274 003644 001006 BNE at iBR IF YES 
2D 003646 005200 INC RO i ADVANCE ENCODED ADDRESS 
96 003650 032700 9000020 BIT #20, RO iDID WE CARRY INTO "T"-FIELD? 
$37 003654 001402 BEQ 2 iBR IF NOT 

Thursday 17-Dec-87 08:39 Page 6
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#20, RO 
Ri. #420 
1s 
Ra, #50 
#14, @#62 
Ra, @#S4 
#15, #66 

Page 6-1 

sFORCE CARRY OUT OF T-FIELD AND INTO PRIO FIELD 
#DONE ALL INTERRUPT VECTORS OF INTEREST? 
iBR IF NOT 
#CATCH CONSOLE TERMINAL VECTOR TOO 
;ENCODED 60 

#ENCODED 64 

Direct clock interrupt to a dummy RTI instruction to avoid it causing 
trouble during the initialization process when things aren’t set up 
and ready to go. 

#340, RO #PRIORITY 7 PS 

#CLKRTI, @HCLKAVEC; Send clock interrupt to RTI instruct for now 

RO, @HCLAVEC +2 

Take over traps, EMT. BPT, 

Initialize the system mapped 

Ri 

#137, (R1)+ 

#JMPO, (Rid+ 

#TRP4, (R11) + 

(R1L)+ 

#TRPIO, (RI)+ 

(R1)+ 

#TRP14, (R1)+ 

RO, (R1)+ 

#TRP2O, (RI)+ 

(R1)+ 

#TRP24, (RID+ 

RO, (Ri)d+ 

#EMTENT, (R1)+ 

(RI) + 

#TRPS4, (RID+ 

(R1L)+ 

#MEMPAR, @#114 

RO, @#116 

#FPTRAP, @#244 

RO, @#244 

#TRP25O, @#250 

@#252 

RS, —-(SP) 
#6,R5 
MAPSYS 
(SP)+, R95 

etc. 

iStart at location O 
i CJMP @#HUMPO] ==> 0 
i CATCH JUMPS TO LOCATION O 
i TRAP 4 

i; TRAP 10 

i TRAP 14 (BREAKPOINTS) 

;IOT TRAP 

iPOWER FAIL 

i EMT 

i TRAP 

i MEMORY PARITY TRAP 

i TRAP 244 -~- FLOATING POINT TRAP 
sEnter FPU trap at priority 7 
i TRAP 250 -—-- MEMORY MANAGEMENT TRAP 

region. 

iSAVE THE CURRENT CONTENTS OF R5 
s; INITIALIZE TO THE FIRST REGION 
iCALL THE SYSTEM MAPPING ROUTINE 
s;RESTORE THE PREVIOUS CONTENTS OF R5 

Set up Unibus mapping if needed 

SETUMP ;SET UP UNIBUS MAPPING 

Initialize time-sharing lines. 

LININI 

TSINIT -- TSX startup initializ MACRO VO5. 04 

# € *# Initialization taking over control from RT-11 # # # 

58 003656 062700 000020 ADD 

59 003662 020127 000420 a CMP 

60 003666 103757 BLO 

61 003670 01023. QO0060 MOV 

62 003674 O12737 000014 000042 MOV 

63 003702 010237 000064 MOV 

64 003706 012737 000015 000056 MOV 

469 3 

64 3 

67 ; 

68 i 

59 3 

70 003714 O12700 900340 Lif: MOV 

71 003720 012737 0000006 0000006 MOV 

72 003726 010037 9000026 MOV 

73 i 

74 ; 

oO j 

76 003732 005001 CLR 

77 003734 O12721 900137 MOV 

78 003740 O12721 0000006 MoV 

79 003744 O12721 0000006 MOV 

80 003750 005021 CLR 

81 003752 012721 90000006 MOV 

Be 003756 005021 CLR 
83 003760 oO12721 0000006 MOV 

B84 003764 010021 MOV 

85 003766 012721 O00000¢6 MOV 

86 003772 005021 CLR 

87 003774 O12721 O00000¢ MOV 

88 004000 010021 MOV 
89 004002 O12721 0000006 MoV 

90 004006 005021 CLR 

91 004010 O12721 90000006 MOV 

9 004014 005021 CLR 

93 004016 O12737 0000006 O0O0114 MOV 

94 004024 010037 9000116 MOV 

95 004030 012737 90000008 600244 MOV 

96 004036 O10037 000246 MOV 

97 004042 012737 0000006 000250 MoV 

98 004050 005037 000252 CLR 

99 3 

100 3 

101 i 

102 004054 0610544 MOV 

103 004056 012705 000006 MOV 

104 004062 004737 oO000006 CALL 

105 004966 012605 MOV 

106 ; 

107 F 

108 i 

109 004070 004737 0047647 CALL 

110 i 

Lid i 

liz 3 

113 004074 004737 005376" CALL 

114 j 
s;INIT LINES & SET UP VECTORS 

r
y
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# # # Initialization taking over control from RT-11 # «# # 

115 
116 
1i? 
118 
119 
120 
lei 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
1464 
147 
148 
149 
150 
151 
192 
153 
154 
155 
156 
157 
198 
199 
140 
161 
1462 
163 
164 
149 
1646 
167 
168 

004100 
004106 
004112 
004114 
004122 
004124 
004132 
004136 
004140 

004146 
004154 
004160 
004162 
004166 
004170 

004174 

004200 
004204 
004206 
004212 

004216 
004222 
004226 
004230 
004234 
004236 

004244 

004250 
004256 
004264 
004272 

052737 
1057237 
OO1415 
023727 
103411 
052737 
105737 
001403 
032737 

013737 
013702 
105022 
020237 
103774 
lie27ie 

004737 

105737 
001404 
004737 
004737 

013702 
012700 
010022 
020237 
103774 
112737 

000137 

013797 
0137937 
013737 

0000006 
O00000¢6 

0000006 

0000006 
O00000e 

0000006 

0000006 
0000006 

0000006 

OO00008 

004766 * 

0000006 

O000006 
005314 ’ 

O00000E 
123456 

0000006 

177777 

O00000¢ 

000042 ’ 
000044 ’” 
000046 *’ 

0000006 

0100600 

0000006 

0000006 

OO00006 

0000006 

0000006 
000004 
OO0000G 

3 

3 

_I 

JE 

i 

: 

5) 

Enable memory management 
(The kernel-mode mapping registers are already set up) 

BIS 
TSTB 
BEG 
CMP 
BLO 
BIS 
TSTB 
BEQ 
RIS 

#MMENBL, G#SROMMR: Turn on memory management 
SR3FLG i;Does machine have memory management reg 37 
4% iBr if register does not exist (no ext. mem. ) 
PHYMEM, #4096. iDoes machine have at least 254Kb phys memory? 
AS iBr if not 
#EMMAP, GHSROMMR ; Set extended memory on 
MEM256 sWill TSX-Plus use at least 254Kb? 
AG ;Br if not 

#IOMAP, @#HSR3EMMR : Turn on 22-bit memory management for 1/0 

Initialize the memory allocation table 

MOV MAPPAR, @#KPARS iMap to memory allocation table 

MOV LOMAP, R2 ;Point to ist user-page entry 
CLRB (Ro) + iSay page is free 
CMP Re, HIMAP iDone all user pages? 
BLO 8s sLoop if not 

MOVB #MASSYS, (Re) iSet flag marking start of system pages 

Set up 1/0 device interrupt vectors. 

CALL DEVVEC i;SET UP DEVICE INTERRUPT VECTORS 

If we are running on a Professional, initiailize the PI handler 

F NE. PROASM 

TSTB PROFLG iAre we running on a Professional? 
BEG 3S iBr if not 
CALL PROHAN iInitialize the PI handler 
CALL PIDVEN iMake device table entry for PI 

NDC 3 NE, PROASM 

Initialize interrupt stack area 

MOV INTSND, R2 iPoint to base of stack area 
MOV #123456, RO iGet initialization valve 

$: MOV RO, (R2)+ sInitialize the interrupt stack area 
CMP R2, INTSTK iFinished? 
BLO 12% sLoop if not 

MOVB #-1, STKALVL iSay we are not running on interrupt stack 

Enter TSEXEC to complete initialization 

JMP INI JMP sENTER INITIALIZATION ROUTINE IN TSEXEC 

Abort the initialization 

INISTP: MOV 

OS: 

MOV 
MOV 
EXIT 

CLK10O0O, GHCLKVEC iRestore RT-11 clock vector 
RTTRP4, @#4 iRestore trap 4 vector 
RTMNVC, @#RMON iRestore RT-11 monitor pointer 

iRETURN TO RT-11 

F
a
 

r
N



TSINIT -- TSX startup initializ MACRO VO5.04 Thursday 17-Dec-87 08:39 Page 7 
LODINT -—- Load a segment over TSINIT 

1 
2 
3 

+) 
& 
7 
8 
9 004274 010144 

10 0042746 010346 
11 004300 010446 
12 
13 
14 
15 004302 016201 000004 
16 
17 
18 
19 004306 0616204 000000 
20 004312 072427 000005 
#1 004316 9020461 0000006 
ee 004322 101402 
23 004324 016104 0000006 
“3 

25 
ah 
2a? 004330 010503 
28 004332 072327 000006 
29 004336 
30 004372 103406 
31 
32 
33 
34 004374 O10561 oO000006 
35 
36 
37 
38 004400 012604 
397 004402 012603 
40 004404 0126401 
41 004405 000207 
Ai 
43 
44 
45 004410 
45 004416 

004424 

: 

3 

i 

1O4:. 

joe 

LODINI: Mav 

.SETTL LODINI -- Load a segment over TSINIT 
“ome me sree emma eve emma mee earn west omy mage ert enate sow, coum cette mum ems soe sxeee cvute eine seen onus wane Sao ern sate smte cue tee stent eet soto see ewe seute seam eit teens coer coum sine cutee Seutt sein fie ceete Ste cone couse SONG ones eneen sodbe meth sete SEEN seute canm seen ctsee eer sete neues nema gets seu nna stb seyat ane tenet ene 

LODINI is called to read an overlay segment over TSINIT. 

Inputs: 
R2 = Pointer to OSTABL entry for segment to be loaded. 
RS = 64-byte block # where segment is to be loaded. 

Ri, ~{(SP) 

MOV R3, -(SP) 
MOV R4, -(SP) 

Get pointer to linker-built overlay entry 

MOV OS#OVL(R2).R1 

Determine how much code to read from the segment 

MOV OS#SIZ(R2),R4 iGet # 64—-byte blks allocated for segment 
ASH #5,R4 iConvert to # words 
CMP R4,0. SIZ(Ri) sCompare with original segment code size 
BLOS 1% iBr if segment was truncated by init 
MOV 0. SIZ(R1),R4 iGet code size 

Read the segment into memory 

MOV R5,R3 iGet 64-byte block # 
ASH #6,R3 iConvert to byte address 
.READW #AREA, #17,R3,R4,.0. BLK(RI) 
BCS 10% iBr if error on read 

Store the physical address of the segment into the overlay descriptor 

MOV R5,0. PARC(RI) iRemember physical address of segment 

Finished 

MOV (SP)+, R4 

MOV (SP)+,R3 
MOV (SP)+,R1 
RETURN 

Error on tread 

.PRINT #TSXHD 

.PRINT #RDERR 
EXIT 

iGet pointer to linker-built table
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INIOVL -- Load system overlays over TSINIT 

1 .SBTTL INIOVL -~- Load system overlays over TSINIT 

pd 5 ce ee es ea es me ea a hr me ere mem ee, mem ts rac ee ew ea, em an ee et er ae sam ree ne 

a i INIOVL is called to load into memory those system overlays that 
4 i; are to be placed over the TSINIT code. 
2 i 

& i Inputs: 
7 ; Overlay segment information is in OSTABL. 
8 3 

9 004426 010244 INTOVL: MOV Ro. -(SP) 
10 604430 010546 MOV RS, -(SP) 
ii ; 
ie ; Initialize pointer to start of memory area for overlays 
13 i 
14 004432 013705 000140’ MOV OVLBAS, RS iStart of area for overlays 

15 004436 072527 177772 ASH #-6,R5 iConvert to 64—-byte # 
16 004442 042705 176000 Bic #176000, RS iClear possible propagated sign bits 
17 3 

18 i Begin loop to load each overlay that goes over TSINIT 

19 3 

20 0044465 012702 000576’ MOV #OSTABL, R2 iPoint to ist overlay segment entry 

2@i 004452 005762 000002 1s: TST OS$FLG(Re) >Does this segment go over TSINIT? 
az 004456 001406 BEQ 2 iBr if not 
23 004460 004737 004636’ CALL KEYSEG iRemember base of some segments 
24 004464 004737 004274’ CALL LODINI iLoad the segment 
209 004470 066205 000000 ADD OS$SIZ(R2).RS iAdvance memory pointer 
2 004474 062702 900006 as: ADD #OSS#SZ,>R2 iPoint to entry for next segment 
27 004500 020237 001024’ CMP R2, OSLAST iFinished all segments? 
23 004504 103762 BLO 1 iLaoop if not 
a i 

30 i Initialize entry point vector for TSTIOX segment 
a1 3 

32 004506 013702 9000006 MOV TIOBAS, R2 iGet addr of base of TSTIOX 
33 004512 072227 000006 ASH #6,R2 iConvert to byte address 
34 004516 012705 90000006 MOV #TIOVEC,. RS iPoint to entry point vector 
35 004522 004737 004600’ CALL ENTVEC ;Set up entry point vector 
34 ; 

37 i Initialize entry point vector for TSCASH segment 
38 3 

39 004526 013702 0000006 MOV CSHBAS, Re iGet addr of base of TSCASH 
40 004532 001406 BEQ 3 iBr if TSCASH not loaded 
41 004534 O72227 000006 ASH #6, R2 iConvert to byte address 
42 004540 012705 0000006 MOV #CSHVEC, RS iPoint to entry point vector 
43 004544 004737 004600" CALL ENTVEC iSet up entry point vector 

44 i 
45 3 Initialize entry point vector for TSLOCK segment 
4& i 

47 004550 013702 0000006 3S: MOV LOKBAS, Re iGet addr of base of TSLOCK 
48 004554 001406 BEQ ve | iBr if TSLOCK not loaded 
49 004556 O72227 000006 ASH #46, R2 iConvert to byte address 
50 004562 012705 0000006 MOV #LOKVEC, RS iPoint to entry point vector 
51 004566 004737 0044600’ CALL ENTVEC iSet up entry point vector 
wer 3 
a i Finished 
94 i 

99 004572 012605 re MOV (SP)+,R5 
36 004574 012602 MOV (SP)+,R2 
37 004576 O00207 RETURN
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ENTVEC -- Set up entry point vector for overlay 

i SBTTL ENTVEC -- Set up entry point vector for overlay 

z fo ce ee ee ee ea ae iy am ae Une ea Se ee aE ER uO 

2 ; ENTVEC is called to set up addresses in an entry point vector for 

4 i overlay segments such as TSCASH that are loaded at addresses different 

7) 3 from where they are linked. 

6 3 

7 3 Inputs: 

8 i R2 = Address of base of segment. 

> 3 RS = Pointer to vector that is to be initialized (word with -1 terminates) 

10 3 

11 004500 010244 ENTVEC: MOV Ra, -(SP) 

12 004602 010446 MOV R4,-(SP) 

13 004604 010546 MOV RS,-<(SP) 

14 004606 010204 MOV R2,R4 ;Get addr of base of segment 

15 004610 062704 000004 ADD #4,R4 ;Point to start of vector in segment 

16 0044614 005722 TST (Ro) + ;Get value to use to relocate offsets 

17 004616 012415 1%: MOV (R4)+, (R5) Get offset to entry point within segment 

18 004620 0460225 ADD Re, (R5)+ iConvert to absolute address 

19 0044622 005715 TST {R5) ;Any more words to initialize? 

20 004624 001774 BEQ is iBr if yes 

ai 3 

ee ; Finished 

ei i 

24 004626 012605 MOV (SP)+,R5 

25 004630 012604 MOV (SP )+, R4 

26 004632 012602 MoV (SP)+,R2 

27 004634 000207 RETURN
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KEYSEG -- Remember memory position of sustem overlays 

1 .SBTTL KEYSEG -~ Remember memory position of system overlays 
2 BM ee re ae ene a a en ees i i ye cm er, yee em mm em ee, mw me mem em erm rr ee se ee en re 

3 is KEYSEG is called to remember the physical memory position of some 
4 3 key system overlay seqments. 

2 3 
6 i Inputs: 
7 i Re = Pointer to segment entry in OSTABL overlay table. 
8 i RS = Base 64-byte black physical memory for segment. 
9 3 

10 004636 010446 KEYSEG: MOV R4,—-(SP) 
11 3 

12 i Get the name of the seqment out of the linker-built segment block 
13 3 
14 004640 016200 9000004 MOV OS#OVL (Re), RO iPoint to linker-built entry 
15 004644 016004 0000006 MOV 0. ADR(RO), R4 iGet the name of the segment 
14 3 
17 i See if this is a segment whose address we want to remember 
18 i 
19 004650 020437 9000156’ CMP R4, RSOMSG iIs this the TSMSG segment? 
20 004654 001003 BNE 1s sBr if not 
#1 004556 O10537 9000006 MOV RS, MSGBAS iRemember base of TSMSG segment 
ee 004662 000436 BR Bt 
2s 004664 020437 0001460’ 1s: CMP R4,R50WIN 3Is this the TSWIN segment? 
24 004670 9001003 BNE 3S iBr if not 
25 004672 010537 0000006 MOV RS, WINBAS iRemember base of TSWIN segment 
26 004676 000430 BR BS 
27 004700 020437 000164’ 3S: CMP R4, RSOUSR iIs this the TSUSR segment? 
28 004704 001003 BNE At iBr if not 
29 004706 010537 0000006 MOV RS, USRBAS iRemember base of TSUSR segment 
30 004712 000422 BR 8% 
31 004714 020437 000162" 4G: CMP R4, RSOLOK jIs this the TSLOCK segment? 
32 004720 001003 BNE Fe iBr if not 
33 004722 010537 0000006 MOV RS, LOKBAS iRemember base of TSLOCK segment 
34 004724 000414 BR Bt 
35 004730 020437 000166’ ie CMP R4, RSOCSH 3Is this the TSCASH segment? 
36 004734 001003 BNE 6% iBr if not 
37 004736 010537 O00000¢6 MOV RS, CSHBAS ;Remember base of TSCASH segment 
38 004742 000406 BR Bt 
39 004744 020437 000170’ Oo: CMP R4, RSOTIO iIs this the TSTIOX segment? 
490 004750 001003 BNE at iBr if not 
41 004752 010537 9000008 MOV RS, TIOBAS sRemember base of module 
42 004756 000400 RR Rt 
43 ; 
44 s Finished 
49 ; 
46 004760 012604 6 MOV (SP)+,R4 
47 004762 000207 RETURN 

a
,
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KEYSEG -- Remember memory position of system overlays 

i IF NE. <“<PROASM-1> sAssemble far PDP-1i1 
2 .SBTTL SETUMP --~- Set up Unibus mapping if needed 
3 Te meer ce ewer eases noes atte ace eamae Seete comer sense Sete sinty seen sumee apeie conre cmon air cuter cimte sceue sone inne comin some cinee Sine evens tee Gam; coven ence eect Cotte tte mest arama arett enw tents towne anger ouiws souee sso cate SuuLS Genin Swen SASS SOA Seme SHOIE KaneD nutes Sean cones sates Guune Sait easee teens coum esven 

4 i SEIUMNP 1s called to set up the Unibus map registers for 11/44 and 
+e i 11/70 sustems which more than 2546Kb of memory. 
& i If Unibus mapping is needed, the Unibus map registers # 0-4 are 
7 3 initialized for a i-to-i mapping with the low 40Kb of memory 
8 >; so that 1/0 to system buffers in the low memory area can be done without 
9 i having to do Unibus mapping. 

19 ; 
ii 3 Outputs: 
1a ; UBUSMP : i=="Do Unibus mapping: O==>Don’t do Unibus mapping. 
13 ; 
14 SETUMP: MOV Re. -( SP) 
15 MOV R3. -( SP) 
16 MOV @#4, -(SP) iSAVE TRAP VECTOR 
17 MOV #9, OH4 i CATCH TRAPS 
18 i 
19 i; See if this is a type of maching that needs unibus mapping 
ad i 
zi TSTB UBUSMP iIs UNIBUS mapping needed? 
me BEG ot iBr if not 
ag ; 
a4 i Unibus mapping is needed 
2 i Load unibus map registers # 0-4 to point to low 48Kb of memory. 
2h i 
a? ag MOV #HUMRADR, RS iPOINT TO CONTROL REGISTER FOR UNIBUS MAP 0 
ae CLR R4 i START MAPPING TO BOTTOM OF MEMORY 
a? MOV #5, RO i;LOAD 5 MAP REGISTERS 
30 is: MOV R4, (RS)+ iSET LOW-ORDER VALUE IN MAP REGISTER 
ai CLR (RS) + i; CLEAR HIGH-ORDER VALUE IN MAP REGISTER 
we ADD #8192. ,R4 i; ADVANCE MEMORY ADDRESS 
33 50B RO, 1% i;LOOP IF MORE MAP REGISTERS TO LOAD 
34 F 
39 i Turn on Unibus mapping 
36 ; 
37 BIS #IOMAP, @#SR3MMR i ENABLE UNIBUS MAPPING 
38 3 
39 i Finished 
40 i 
41 PS: MOV (SP )+, @#4 *#RESTORE TRAP VECTOR 
42 MOV (SP)+,R5 
493 MOV (SP)+, R4 
44 RETURN 
49 _ IFF i#NE, <PROASM-1> iFollowing code for Pro-only assembly 
4& i 
47 $ Define dummy SETUMP routine for Pro 
45 i 
49 004764 900207 SETUMP: RETURN 
30 . ENDC ; NE. CPROASM-~1>
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DEVVEC -- Set up device vectors 

1 
2 
3 
4 

2 
& 004766 010146 
7 004770 010346 
8 004772 010544 
9 004774 013745 900000¢ 

10 
11 
le 
13 005000 012701 000002 
14 005004 016103 o000000¢ 
15 005010 O20327 9000006 
16 005014 101436 
17 
18 
19 
20 005016 O16100 0000006 
21 005022 001402 
ae 005024 010037 0000006 
23 
a4 
20 
26 OOS0O30 005023 
27 005032 005013 
28 005034 162703 000010 
29 
30 
ai 
32 005040 005005 
33 005042 005713 
34 005044 001422 
35 005046 002403 
36 005050 004737 005140’ 
37 005054 000414 
38 
39 
40 
41 005056 012300 
42 005060 006300 
43 005062 060003 
44 005064 005713 
45 005066 002005 
46 005070 005723 
47 005072 012345 
48 005074 004777 000000¢6 
49 005100 012605 
90 005102 004737 0605140" 
91 005106 005713 
92 OO5110 002974 
ee 
34 
vo 
96 OOS1l1I2 062701 000002 
O7 005116 O20137 oO000000¢ 

.SBTTL DEVVEC -- Set up device vectors 
ewes couse cosce couse eunte annie Sate emege neu SEEED mu;He GEnEe NOI eteee eheen Sever Sout: S608 OTOIR SOLED Stem SDE CEDOE GtneD Gente CODED ENDO: Ohi CLDEH mAtEE GIEDE GROUP Coney GGErE OTE! SURE SOLUS CAUET SEDGE NOESY SEURD OOtE MIGES GOERS GEGIY GUESS NIGED GDDED DEDUU OCtt mOEED CELT SOLID Ganin GRASS SEEIS GhnED GHD QUEE SETS GEGLE COED CURSY SAEED SeEE ONO GIUEN StED wile GENE GONE CAINS OUR Gtnar sume SOND sme 

i; DEVVEC is called to set up device interrupt vectors for handlers 
i that have been loaded. 
F) 

DEVVEC: 

i+ Begin loop to set up vectors 

MOV 
MOV 
MOV 
MOV 

MOV 
MOV 
CMP 
BLOS 

Ri, -(SP) 

Ra: ~(SP) 

R5, —~ {SP ) 

@#HKPARS, ~ COP) 

#2,R1 
HANENT(R1),R3 
RB, #6 
6% 

iSave PAR 5 mapping 

for each device 

;Get index # of ist device after TT 

iGet handler entry point address 
iIs this a real device? 

iBr if not 

i; See if we need to map PAR 5 to this handler 

F Clear CGE and LGE in handler 

i; Set up interrupt vectors for 

MOV 
BEQ 
MOV 

CLR 
CLR 
SUB 

CLR 
TST 
BEG 
BLT 
CALL 
BR 

HANPAR (RI). RO 
aS 
RO, GHKPARS 

(R3)+ 
(RB) 
#10,R3 

RS 
(RS) 
6% 
we 
SETVEC 
b% 

3 Multiple vectors. 

74: 

my
 

(t
on

 
fe
e 

Sw
e 

MOV 
ASL 
ADD 
TST 
BGE 
TST 
MOV 
CALL 
MOV 
CALL 
TST 
BOT 

See if there 

ADD 
CMP 

(R3I+, RO 
RO 
RO,R3 
{R3) 
7% 
(R3)+ 
(R3)+, -(SP) 
@RPRVEC 
(SP)+, R35 
SETVEC 
(RB) 
7% 

iGet PAR 3 base for this handler 

iBr if this is not a mapped handler 

iMap PAR 5 to the handler 

header 

iClear LGE (4th word in handler) 

iClear CGE (Sth word in handler) 

;Point to Ist word of handler 

this handler 

iAssume vector base address is 0 
iAny vectors to set up? 
;Br if no vectors to set up 
iBr if multiple-vector 
iSet up the vector 
iFinished 

iGet offset to list of vector info 

'Get byte offset to vector list 
iGet absolute address of vector table 

iIs this a PRO device with floating vectors? 
;Br if not 

iPoint to word with device ID 

iGet device ID 

iGet base vector location for device 

i This is base of vector locations 

iSet up the vector | 
iAny more vectors to set up? 
;Br if yes 

are more devices to set up. 

#2,R1 
Ri, NUMDEV 

iAdvance device table index 

iMore to do? 

M
i
m
,
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DEVVEC -- Set up device vectors 

58 005i22 101730 
29 
&O 
&l 
62 005124 012637 9000000¢G 
63 005130 012605 
64 005132 012603 
65 005134 012601 
66 005136 000207 

BL.OS 

Finished 

MOV 
MOV 
MOV 
MOV 
RETURN 

Thursday 17-Dec-87 08:39 

1s 

(SP) +, @HKPARS 
(SP)+,R5 
(SP)+,R3 
(SP)+,R1 

Page le-l 

iBr if yes
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SETVEC -- Set up an interrupt vector for a device 

1 .SBTTL SETVEC -~ Set up an interrupt vector for a device 
" FT Ta cae ene rte eaten saaee utans cones sett snout sone attne coven anaes any mem: sitet dette even come tute ftutt eines acete cunts atten sens seste “ccm toate san anten anus tonat etten aeete ou eam conte Cure aunan meer sont ane sunny eueut cone Orme senen somes ciwnw aeuee omee mune sure eesn® Semte Cuba eeu AICtD eeees stnae soute Sneit Mahe CeutH tm ante Sette Mune sen coe menos eens 

3 i SETVEC is called to set up one interrupt vector for a device. 
4h 3 

2 i Inputs: 

& i Ril = Device index number. 
7 3 R3 = Pointer into device handler to 3 word cells: 
8 3 1. Address of interrupt vector. 
9 i =. Offset to interrupt entry point in handler. 

10 i 3. PS for interrupt. 
11 i RO = Base address to add to vector locations. 
12 3 
13 3 Gutputs: 

14 i R3 = Points beyond 3 word info block in handler. 
15 ; 

16 i Size of interrupt catching routine compiled for interrupts to 
17 3 mapped handlers: 

ig ; 

19 000032 MPIVSZ = 2d. Amt of code compiled for mapped ints 
at) 3 

2il 005140 010444 SETVEC: MOV R4,-(SP) 
mee i 
aa i Gee if this is a mapped handler 
4 i 

25 005142 005761 0000006 TST HANPAR (RI) iIs this a mapped handler 
26 005146 O01010 BNE 1% iBr if yes 
a7 i 
28 i This is an unmapped handler. 
2? i Vector interrupts directly to the handler. 
30 i 

31 005150 912300 MOV (R3)+,. RO iGet address of interrupt vector 
32 005152 060500 ADD R5,RO sAdd base address to vector location 
33 005154 010310 MOV R3, (RO) iStore address of cell in handler 
34 005156 062320 ADD (R3B)+, (RO)+ iAdd offset to interrupt entry point 
35 005160 012310 MOV (R3)+, (RO) ;Set PS for interrupt 
36 005162 052710 000340 BIS #340, (RO) iMake sure priority = 7 
37 005166 000450 BR ee 
38 ; 

39 i This is @ mapped handier. 
40 3 Vector the interrupt to a routine that performs the following functions: 
41 ; 1. Save the current PAR 5 mapping. 

4? i =. Map PAR 5 to the handler. 

43 i 4. Push a dummy PC and PS on stack that will send return from handler 
44 i to a routine that will restore the PAR 5 mapping. 
45 i 4. Jump into the handler interrupt entry point. 

46 3 
47 005170 013704 oO00122’ Ls: MOV XMVBAS, R4 iPoint to area where we store interrupt rtn 
48 005174 012300 MOV (R3)+, RO iGet address of interrupt vector 
49 005174 060500 ADD RS, RO 3Add base address to interrupt location 
50 005200 010420 MOV R4, (RO) + iDirect interrupt to our routine 
el 005202 012724 013746 MOV #013746, (R4)+ i; CF MOV @#RKPARS, -(SP) J 
v2 005206 012724 0000006 MOV #HAPARS, (R4)+ 
2a 005212 012724 012737 MOV #012737, (R4)+ i; C€ MOV #parSval, @#KPARS J 
94 005216 016124 0000006 MOV HANPAR(RI). (R4)+ 
9 OO0S222 012724 d000000¢6 MOV #HKPARS, (R4)+ 
96 0052265 012724 012746 MOV #012746, (R4)+ 3 € MOV #340,-(SP) J 
Y7 OOS5S232 012724 000340 MOV #340, (R4)+
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SETVEC -- Set up an interrupt vector 

1 
iz 
3 
4 
2 
6 
7 005314 010146 
8 
9 

10 
il 
12 005316 062737 9000002 0000006 
13 005324 013701 O00000¢G 
14 
15 
16 
17 005330 0137461 000200’ 0000006 
18 005336 012761 oo00000C 0000006 
19 9005344 005061 0000006 
20 005350 005061 0000006 
21 005354 012761 9000066 O00000¢ 
22 005362 012761 0000006 000000C 
pat) 

24 
20 
26 005370 012601 
27 005372 000207 
28 

_ IF 

for a device 

NE. PROASM 
. SBTTL PIDVEN --~- Make device table entry for PI device 

. rere Coane smtes Cunns Sates sates Seems cent canes COHN SeaNe Suter POHL cautE Coren Lente Gut Sener OUOER cOKET new UnstA COED SOLED SeeeN SEEDS GLE: TELE NOONE SIND GlnND GONE CEG) Guna Ghat stmnS GhtGS ONE dente GOUHD Glens Sen Cgtin ERIE elteS ROLE GADD SLED SEE eum contD SEGIE StEND Caste SEIS Sant SEWED EDEN SLEUD OWEN? SUGLD GUEWY GERD SEED endGD eutUD ORIEN SaEEP ctunn COEEE GREED CuI GOEDD enete Genes GuEtE eomme 

i if we are running on a Professional computer: PIDVEN is called to 
i; make an entry in the device tables for the PI device. 
3 

PIDVEN: MOV 
3 

Ri, -(SP) 

i Increase number of defined devices and get device table entry index 

i ta use for the PI device. 

ADD 
MOV 

iQOne more device 

iGet device table index 

#2, NUMDEYV 
NUMDEV, Ri 

i Set up information about the PI device 

MOV RSOPI,PNAME(R1) ; Set device name 

MOV #<DSESFN!IDISPID>, DVSTAT(RI) i: Set device status flags 
CLR DVFLAG(RI) iClear other flags 
CLR DEVSIZ(R1I) iClear device size 

MOV #PTHAN+S6, HANENT(R1); Set handler entry point (4th word) 
MOV #PROSIZ, HANSIZ(R1) ;: Set handler size 

3 Finished 

MOV (SP)+,R1 
RETURN 

. ENDC i; NE. PROASM 

a
m
,
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PIDVEN -- Make device table entry for PI device 

1 IF NE, <PROASM~1i> i If assembling for FDP-1i1l 
2 .SBTTL LININI -- Initialize time~sharing lines 
Me Boor eee ae ee mm me ee ie ees i me mn a mm ee a me ee 

4 3 LININI is called to initialize the time-sharing lines. 

2 ; This consists of setting up interrupt vectors and setting control 
& i Flags in the status registers. 
7 i 
8 LININT: MOV Ri,-(SP) 
9 MOV R2,—-(SP) 

10 MOV R32, —-(SP) 
11 MOV R4,—-(SP) 
iz MOV RS, -(SP) 
13 i 

14 i Set up interrupt vectors for DL1I1l lines 
15 3 

ié MOV #2,R1i sIndex for ist line 
17 MOV #340, R4 iPriority 7 PS 
18 1s: BIT #$DEAD, LSWOC(R1) +; Is this line uninstalled? 
19 BNE 8s iBr aif yes 

20 BIT #EHARD, LSW3(R1) ; Is this line connected to hardware? 

ai BEG 8s iBr aif not 
ae CMP LCODTYP(R1),#CDX$DL i Is this a DLiil line? 
2rd BNE BS iBr if not 

24 ; 

20 ; Di-iil line 

26 3 

27 MOV INVEC(R1), RS iGET ADDRESS OF INPUT VECTOR 
28 MOV #INRECYV, R2 i END OF RECEIVING VECTOR 
29 MOV #<OTRECV-6>,R3 ;iSTART OF INPUT INTERRUPT ENTRY POINTS 
30 MOV R1,RO iGET LINE NUMBER 
oi ASL RO 34 BYTES PER INPUT INTERRUPT ENTRY POINT 
32 SUB RO, R2 GET ADDRESS OF INPUT INTERRUPT ENTRY POINT 
33 ADD R1i,RO i6& BYTES PER OUTPUT INTERRUPT ENTRY POINT 
34 ADD RO,R3 iGET ADDRESS OF OUTPUT INTERRUPT ENTRY POINT 
35 MOV Re, (R5)+ iSET PC FOR INPUT INTERRUPT ENTRY POINT 
34 MOV R4, (R5S)+ iSET PS FOR INPUT INTERRUPT 
37 MOV R3. (RS)+ ;SET PC FOR OUTPUT INTERRUPT 
38 MOV R4, (R5)+ iSET PS FOR OUTPUT INTERRUPT 
39 i 

40 3 Try next line 
41 3 

42 Bs: ADD #2,R1 i; ADVANCE LINE INDEX NUMBER 
43 CMP Ri. #LSTHL iMORE TO DO? 
44 BLOS 1% i BR IF YES 
49 3 
4é ; Initialize multiplexers. 
47 3 

48 SETMUX: MOV #LSTMX, R1 iGet last mux index # 
49 BEQ SETLIN iBr if there are no mux lines 

50 38: CMP MXTYPE(R1).#CDX#$DZ ;Is this a DZ1ii,. DH11:. or DHV117? 
oi BEG 1$ iBr aif DZil 
ed CMP MXTYPE(R1),#CDX$VH i Is this a DHV117 
a BNE 2 iBr if not 
24 CALL VHINIT iInitialize a DHVI1i 
be BR AS 
36 as: CALL DHINIT iInitialize a DH1ii 
O7 BR 45 

m
m
,
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PIDVEN -~- Make device table entry for PI device 

2B is: CALL DZINIT ;Initialize a DZ1il 
29 44: SUB #2,R1 iMore to enable? 
60 BNE 3H iBr if yes 
61 i 

62 3 Enable all lines 

63 i 

64 SETLIN: MOV #LSTHL, Ri i; INDEX # OF LAST REAL LINE 
635 4G: BIT #$DEAD, LSW3(R1) ; 1S THIS LINE INSTALLED? 
66 BNE at ;BR IF NOT 
67 BIT #$SHARD, LSW3C(RL) i Is this line connected to hardware? 

68 BEG 2s iBr if not 
59 BIT #$PHONE, TILSW2(R1); IS THIS A DIAL-UP LINE? 
70 BEQ 3 i BR IF NOT 
71 BIS #$NOIN, LSW3(R1) ; IGNORE INPUT TILL DIAL UP OCCURS 
72 38: MOV LCODTYP (RI). RS iGet comm device type code 

73 MOV LMXNUM(R1),RO iIS THIS A DL-11 OR MUX LINE? 
74 BEQ 1t iBR IF DL-1il 
75 ChP RS, #CDX#DZ iIs this a DZ1i1l or DHI1? 
76 REQ of iBr af DZil 
77 CMP RS, #CDX$VH iIs this a DHil or DHV11? 
73 BEG 7% iBr af DHV1I1 
79 i 

80 ; DHii line 

Bi 3 

82 CALL DHLPRM ;Set line parameters for DHI1 line 
83 BR 2s 
84 3 

85 i; DHVil line 
84 j 

87 ?S: CALL VHLPRM ;Set line parameters for DHV11 line 
83 BR 2 
89 i 

90 i DZ-L1 line 
91 i 

92 OF: MOV LMXLN(R1I), Re iGet line # within mux group 
93 BIS #017030, R2 iSet line enable flags 
94 MOV Re, @MXLPR(RO) iEnable the line 
95 BR 2t 
re) ; 
97 i DbL-il line 
93 ; 

99 1s: MOV TSR(R1),.R2 i; ADDRESS OF TRANSMITTER STATUS REGISTER 
100 MOV (R2),R3 i CLEAR TRANSMITTER STATUS REGISTER 
101 CLR (R2) 
102 MOV RBR(R1),Re2 i ADDRESS OF RECEIVER BUFFER REGISTER 
103 MOV {R2),R3 i CLEAR RECEIVER BUFFER REGISTER 
104 MOV RSRCR1). Re i ADDRESS OF RECEIVER STATUS REGISTER 
105 CLR (R2) 
106 MOV #RDINT, (R2) i;ENABLE RECEIVER INTERRUPTS 
107 F 

108 i Do next line 

109 i 
110 ef: SUB #2,R1 
lil BOT 4 
liz ; 
113 ; Finished 

114
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PIDVEN -- Make device table entry for PI device 

115 Mov (SP)+,R5 
116 MOV (SP)+, R4 
117 Mov (SP)+,RG 
118 MOV (SP)+,R2 
119 MOV (SP)+,R1 
120 RETURN 

am
. 
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PIDVEN ~~ Make device table entry for PI device 

1 .SBTTL DHLPRM -~- Set line parameters for a DHil line 

2 Gr mm ee ce ee cm ase ss mtn en it my nh yn my aes mm tm nn ee eae rm seve et em eet Sm i 

3 i DHLPRM is called to set up the line parameters for a DH11 line. 
4 3 

2 i Inputs: 

& 3 Ri = Physical line index number. 
7 ; 

8 DHLPRM: 

9 i 

io i Enable DM11 for this line 

11 3 

12 MOV LMXNUM(RI), RO ;Get mux index number 

13 TST DM#CSRCRO) iDoes this DH11 have DM11 modem control? 

14 BEQ 2S iBr if not 

i5 BICB #MFELIN; @DM#CSR(RO) : Clear line # field in DM1i CSR 

16 BISB LMXLN(R1I),. @DM#CSR(RO); Select line of interest 

17 MOV #MFSELE,. @CDMtLSR(RO); Enable the line 

18 j 

19 i Finished 

2) 3 

ei a} RETURN 

am
s,
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PIDVEN -- Make device table entry for PI device 

1 .SBTTL VHLPRM -- Set line parameter values for DHV11 line 

4 Be ce ea ae ee ec nm ym mm im et a eye ee a 

3 i Set the line parameter values for a DHV11 line. 
4 3 

o i Inputs: 

& 3 Ri = Physical line index number. 
7 ; 

8 VHLPRM: 
9 i 

10 i Enable the line 

11 ; 
12 MOV LMXNUM (RI), RO iGet mux index number 

i3 BIC #VFSELIN; @VH#BCSR(RO) iClear line # field in mux CSR 

14 BISB LMXLN(R1),. @VH#BCSR(RO) i; Set our line # 
15 MOV #<VFSRE>, @VHSLCRCRO) iEnable the line 
16 i 

17 3 Finished 

ig 3 

19 RETURN 

a
m
,
 

mm
:



TSINIT -- TSX startup initializ MACRO VO5.04 Thursday 17-Dec-87 08:39 Page 18 
PIDVEN -- Make device table entru for PI device 

1 .SBTTL DZINIT ~~ Initialize a DZ1li multiplexer 
2 pT CT caer cee cmten ets ese sane seten come seems setie ete enum tener tne coum Sout fname eet: meee fant satew ern ovate sitet tune Sent site sinus tne mem cues eases som coun tome statt eee stew seem come sen sum: snay sume siete outs Stns eit sims Sins See timm faite aan: come Steee Set® cance ERG sete cine Stent sete seen cen ane tent Sete SINE fine ferme eine cetes cones sense 

3 i D2ZINIT is called to initialize a DZ11 multiplexer. 
4 } 

2 i Inputs: 
ra 3 Rio = Mux index number. 

7 i 

8 DZINIT: 
9 3 

10 3 See if this DZ11 is installed 

1i 3 

iz TST MXCSR(R1I) iIs this DZ-11 installed? 

13 BEQ AG iBr if not 

14 i 

15 i Set up interrupt vector connections for this MUX 
16 3 

17 CALL MUXVEC iSet up interrupt vectors for this DZ11 
18 ; 

19 i Start up the mux operation 
2O ; 

ei BIS #ZCLR, @MXCSR(R1);iDo master clear on DZ-11 

ae 1s: BIT #ZCLR, @MXCSR(RI)i Wait for clear to finish 

23 BNE 1% 

24 2s: MOV @MXRBUF(R1),RO iClear silo 

ao BMI ee: 3 

2o CLRB @MXDTRIRI) iDisable all data sets 

2? 3 

28 i Finished 

2? 3 

30 4s: RETURN 

a
m
,
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PIDVEN -~- Make device table entry for PI device 

1 .SBTTL MUXVEC -- Set up interrupt vectors for a multiplexer 
2 jo Pot cere com eras sone comer seme seat ans ann sone sry mae sate fun mip. sates avs sooes sees lem ste mie st wean svane rane senee sett eats cnt tne sone Mints ten sane mitt som rane anes emer emi eee ntey cums cunt nen sonnt tens ret Ste ome ote cer cau can eee seen sate See mine wut SAmD Quis wate coe smite sats ne ont wenn San enane wrote fae 

3 i MUXVEC is called to set up the interrupt vector connections for 
4 i a O2Z11. DHI1l, or DHV11 multiplexer. 

2 j 
ro ; Inputs: 
7 3 Ril = Mux index number. 
8 i 
or] MUXVEC: MOV Re. ~( SP) 

10 MoV R3,—-(SP) 
1i MOV RS, -(SP) 
12 3 
13 i; Set interrupt vector for mux 
14 3 

15 MOV MXVEC(R1),R5 ;Get address of input interrupt vector 
16 MOV #INMXYV, Re iEnd of receiving vector 

17 MOV #<OTMXV-6>,. RO iOutput interrupt table 

18 MOV R1i,RO iGet mux index number 
19 ASL RO 34 bytes per line in input int table 

20 SUB RO, Re ;Get address of input entry point 
2i ADD Ri,RO 36 bytes per mux in output entry point table 

ae ADD RO. R3 Get address of output int entry point 
23 MOV Re, (RS)+ ;Set PC for input interrupt 
24 MOV #340, (RS)+ ;Set PS for output interrupt 
ao MOV RZ, (R5)+ iSet PC for output interrupt 
ad MOV #340, (RS) iSet PS for output interrupt 
27 i 
29 i; Wow store an instruction sequence of the form: 
29 3 
30 3 JSR R5,. @#interrupt routine 

Si i . WORD mux index 
ge 3 

33 i to catch mux output interrupts and vector them to the interrupt routine. 
34 3 
30 MOV #004537, (R3)+ iJGR RS. @#x 
36 MOV #HDZOINT: RO iAssume this is a DZ1i1 
37 CMP MXTYPE(R1i), #CDX$DZ ; Is this a DZi1? 
38 BEQ 1$ iBr if yes 

39 MOV #VHOINT, RO iAssume this is a DHVIl 
40 CMP MXTYPE(R1), #CDX$VH i Is this a DHV117 
41 BEQ 1% iBr if yes 
42 MOV #DHOINT, RO iGet interrupt routine for DH1i1i’s 
43 1s: MOV RO, (RB)+ s;Store address of interrupt routine 
44 MOV Ri, (RB) iStore mux index number 
45 3 
46 i Finished 

47 j 
49 TS: MOV (SP)+,R5 
49 MOV (SP)+,R3 
30 MOV (SP)+,R2 
vl RETURN 

™
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PIDVEN -- Make device table entry for PI device 

1 .SETTL DHINIT -- Initialize a DHil multiplexer 
ed Ter em me me cme arr ma me em a em as ra ren ee a ee ie ee eye ts aus cee eer crm ent em ere ams em ey eae, eee em cnet yr hn tn 

3 3 DHINIT is called to initialize a DH11 multiplexer 

4 3 

o i Inputs: 
& i Ri = Mux index number 
7 j 

8 DHINIT: 
9 i 

10 i Gee if this DH11 is installed 
ii ; 

12 TST MHSSCR(RI) iis this DH11 installed? 
13 BEG i: iBr if not 
14 i 

15 i Connect interrupt vector to DH11 
16 3 

17 CALL MUXVEC iSet up interrupt vectors for DHIitl 
18 i 

19 i Clear the multiplexer 
20 j 

ei MOV BHF SMC, @MHESCRIRI)D i Set the master-clear flag 
ae 1$: BIT #HFSMC, @MHSSCR(RI) isWait for the master clear te be completed 
a3 BNE it 
24 i 

a0 i Clear the DM11 scanner 
ao i 

27 MOV DMSCSR(R1I),.RO iIs there an associated DM1LI? 
28 BEQ 3H iBr if not 
2? MOV #MF ECS, (RO) iClear the scanner 

30 BIS #MFSCM, (RO) sClear the multiplexer 
3i 3s: 
32 i 

33 > Finished 
34 i 

35 OS: 

Ab . RETURN 

a
m
,
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PIDVEN -~- Make device table entry for PI device 

1 .SBTTL VHINIT ~~ Initialize a DHV1i1l multiplexer 
2 TTT Sat mee come eee cote nes ate ten tre set snes sms sate see ee wit setae sem set ser sen attn nes shee sept nse Suu nests ttn stent . csone tone samer neh mimes ese minus coum cutee Sent meee outer ten onion sever Sete oun sees ret wenuh cute MONG Sante Sst Giott nto Semie Mee sem” Sine ett smewe cane sobey san suit caste Gite Sun NPE stn ten Stine met 

3 3 Perform initialization for a DHV11 mux. 
4 3 

re) 3 Inputs: 

& 3 Ri = Mux index number. 

7 i 

8 VHINIT: 
rd i 

10 3 See if this DHV11 is installed 

il ; 

i2 TST VHECSRIRI) iIs this DHV11 installed? 
13 REG oF ;Br if not 

14 3 

15 i Connect interrupt vector to DHV11 
1é i 

17 CALL MUXVEC iSet up interrupt vectors 

ig i 
19 i Clear the multiplexer 
20 i 
mi MOV #VFSEMR, @VH#CSR(RI) iReset the multiplexer 
me 1$: BIT #VF SMR, @VHSCSRI(RI) iWait for reset to finish 

mid BNE 1% 
w4 3 

ew) 3 Clean out the FIFO buffer in the mux 

2h 3 

a7 2s: MOV @MXRBUF(R1),RO iGet contents of receiver buffer register 
28 BLT 2% sLoop until RBUF empty 
29 i 

30 i Finished 

oi 3 

32 DH: RETURN 

m
a
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PIDVEN -~ Make device table entry for PI device 

1 Bremer eee mr a ei i i tt ne ne we i End of code that can be omitted for Pro-only sustems 3 ; 
4 . IPF (NE, <PRUASM-12 iBegin code for Pro only 3 ; 
re) 3 This code is assembled only for Pro systems. 7 s T/S line init routines for Pro only. 
8 i 
9 005374 LLINCHK: 

10 005374 DHLPRM: 
11 005374 VHLPRM: 
12 005374 DZINIT: 
i3 005374 MUXVEC: 
14 005374 DHINIT: 
15 005374 VHINIT: 
16 005374 000207 RETURN 
17 3 
18 i LININI routine for Pro systems 
19 3 
290 005376 010145 LININI: MoV Ri,-(SP) 
21 005400 012701 oo00008 MOV #LSOTLIN, Ri iGet # of last line 2 3 
aid 3 Determine if this line is connected to hardware 24 ; 
2S 005404 004737 005454’ 14: CALL LINTYP iDetermine the type of this line 26 005410 032761 0000006 oD0000e BIT #SHARD, LSW3(R1) i Is this line connected to hardware? 27 005416 001411 BEQ 2s iBr if not 
29 3 
a? + Call Pro line initialization routine 
30 F 
31 005420 004737 oO000006 CALL PROLIN iInitialize Pro line oe j 
33 + Do some special init for phone lines 
34 i 
35 005424 032761 0000006 OD0000e BIT #$PHONE, ILSW2(R1)iIs this a dialup line? 36 005432 001403 BEG 2 iBr aif not 37 005434 052761 oO000006 ODD0006 BIS #$NOIN, LSW3(R1) iIqnore input till dial up occurs 38 j 
39 i Check next line 
AO i 
41 005442 162701 o00002 i SUB #2,R1 iGet index # of next line 42 005446 003354 BGT 1% iLoop if more lines to do 43 ; 
44 

3 Finished 
45 j 
46 005450 012401 MOV (SP)+,R1 
47 0054352 000207 RETURN 
49 i 
49 

j End of Pro-only code 
rh ® 3 
ol . ENDC i NE. <PROASM—-1>
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LINTYP -- Determine the type of a line 

1 
2 
3 
ae 

2 
& 
7 
8 
9 005454 020127 9000006 

10 005460 101422 
11 005462 020127 0000006 
12 005464 103004 
13 005470 012761 177777 9000006 
14 005476 000432 
15 
14 
17 
18 005500 016100 0000006 
19 0035504 010160 0000006 
20 005510 O12761 O000006G 0000006 
21005516 012761 0000006 0000006 
22 005524 000414 
23 
24 
20 
25 005526 012761 177777 9000006 
27 008534 012761 177777 9000006 
28 005542 012761 90000006 0000006 
29 005550 O127461 O00000¢6 9000006 
30 005556 052761 O000006 0000006 
ai 
Me Pd 
eB 
34 005564 000207 

.SBTTL 

od
 
O
e
 

S
e
 
Se
 

i?
 

LINTYP -- Determine the type of a line 
4 Sane ete eaten Sewer cones attER OnHEE comes cemeE SUEtS enone SOnH ESI Gude: Seman OTE Semuh wate miei OneEn ShtED Gone SNEED etER Sumbe stent chum Sacer OPER ome mente SOOH mut OEeL <=ICGD CmuNe GutiD SALE ARSC POLED MNLED SERED COSTE ONST saeRe SHIES SEED GIDE GHEOH GREED COND SEEDU cneIE LaNmD GIMME nELeH COdGD SOLRD SERED UnDED SEEDY Ghent GtEEE GRDE Sante cOnee SOND GREED ouine Gin mseD ‘rons GUMS fqene euvey Gomme 

LINTYP is called to determine if the current line is a time-sharing line 
ach line. or a non-hardware connected line. 

Inputs: 
Ri = Line index number 

LINTYP: CMP Ri; #LSTPL sIs this a time-sharing line? 
BLQS 1% ;Br if yes 
CMP Ri, #FSTIOL sIs this a CL line? 
BHIS 2 iBr if yes 

MOV #-1,LCLUNT(R1) iSay line not in use as a CL line 

BR 9G 

This is a CL line 

eS: MOV 
MOV 
MOV 
MOV 
BR 

LCLUNT(R1I), RO iGet the CL unit index number 
Ri, CLéLIX(RO) iSay which line is assoc with this CL unit 

#CLOTIR, LOUTIRIR1I) iSet terminal output interrupt routine 
#CLINCP,LINIR(R1) ;Set terminal input interrupt routine 
8 

i This is a time-sharing line 

1s: MOV 

MOV 
MOV 
Moy 

8: BIS 

i Finished 

DS: RETURN 

#-1,LCOLUNT(R1) iSay line is not in use as a CL unit 

#~-1,LXCLIRI) iLine is not cross-connected to CL unit 

#NEDCHR, LOUTIRIR1) ; Set terminal output interrupt routine 
#TTINCP,LINIR(R1) iSet terminal input interrupt routine 
#$HARD, LSW3(R1) 3; This line is connected to hardware 

m
a
n
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C
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005566 

005566 
005574 
005602 

OOS410 

005630 

005650 
005654 
005660 
005662 
005664 
005672 
005700 
005706 
009710 
005714 
005722 

005726 
005732 
005736 
005740 
005744 
005746 

005750 
005756 
005762 
005764 
005766 
005774 
006002 
006006 

013737 900004 000044’ 
013737 O000006 000046’ 
013737 Q000006 000042’ 

012700 
162700 
003422 
010046 

012600 
004737 

000137 

O1e7O01 
012700 
010021 
O20127 
103774 
010106 

012700 
1043735 
103410 

000137 

0000006 
037776 

025436 ’ 

004250 ’ 

0000006 
123456 

0000006 

é 00024 BY
 

OO4250 ” 

r 
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a
e
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# # # Initialization done with RT-11 running * * *# 

Initialization at start of execution of TSX. 

The initialization done in this section uses the running RT-11 system 
to perform functions for it. 

TCO: 

Save some RT-11 pointers in case we abort the initialization 

MOV 
MOV 
MOV 

@#4, RTTRP4 iSave trap 4 vector 
@#RMON, RTMNVC iRT-11 monitor pointer 
@#CLAVEC, CLK100 iClock vector (defined in TSGEN at 100) 

Get the current time of day which we will use later to make sure 
the line time clock is working. 

Trap 

.STIM 

“C for later test 

. BCCA 

#AREA, #5YTIMH ;Get the current time of day 

80 we can restore clock vector 

#AREA, HCCAFLE iCatch control-c 

Check for TSGEN size overflow 

MOV 
SUB 
BLE 
MOV 
. PRINT 
. PRINT 
. PRINT 
MOV 
CALL 
. PRINT 
JMP 

MOV 
MOV 
MOV 
CMP 
BLO 
MOV 

Sure we 

. SERR 
MOV 
EMT 
BCS 
. PRINT 
. PRINT 
MP 
. HERR 

#GENTOP, RO iGet top of TSGEN 

#240000-2>, RO iWill TSKMON have problems? 

15% iContinue if not 

RO, -(SP) iSave overflow size 

#TSXHD sPrint error message 
#TOOBIG 

#REDUCE 

(SP )+, RO i;Recover amount of overflow 

PRTDEC 

#BYTES 

INISTP 

Initialize the system stack (below 1000) 

#SSEND, Ri iPoint to battom of stack 

#123456; RO iGet initialization value 

RO, (RI)+ iInitialize the stack 

Ri. #55 iReached top of the stack area? 

13% iLoop if not 
Ri, SP iRun on system stack 

are not already running under TSX. 

;DON’T DIE ON ERRORS 
#GTLIN, RO i TSX EMT TO GET LINE NUMBER 
375 i; TRY A TSX EMT 
it iBR IF NOT UNDER TSX 
#TSXHD i ALREADY UNDER TSX 

#TSXRUN 
INISTP 

iRENABLE FATAL ERRORS
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# € # Initialization done with RT-i1l running # #& + 

98 
29 
60 
Ol 
62 
63 
64 
65 
46 
&7 
68 
69 
79 
71 
72 
73 
74 
79 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
Fe 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
iil 
112 
113 
114 

a ee ee 

VUGULS 
006034 
0056040 

0060546 
006064 
0046070 
006074 
006076 
006102 

006106 
006112 
006132 
006134 
006140 

006142 
006150 
006152 
006160 
006162 

006166 

0046166 

006172 
006176 
005202 
005206 
006212 
006214 

006220 
006224 

005737 

010037 
020027 
101402 
012700 
010037 

012705 

1600095 
010537 

032737 
001404 
023737 
001002 
005237 

004737 

012705 
004737 
004737 
020527 
103002 
012705 

001274 
010537 
062705 

0000006 

000132’ 
000000¢ 

0000006 
000302 ’ 

177776" 

000046 

0000006 

000510 

000034 ’” 

000000 ’ 
011652" 
012316" 
0095566 ’ 

005566’ 

0000006 
000002 

0000006 

O00L2S ’ 

i Make 

i 

sure this machine has memory management facilities. 

iCATCH TRAPS 

is TRY TO ACCESS MEMORY MANAGEMENT REGISTER 
iRelease trap control 

_ERPSET #AREA, #NOXM 
TST @#SROMMR 
. TRPSET #AREA, #0 

i Request a1] available memory from RT-11. 

3 Lack 

3 (Set 

Cali 

Jump Ce
 
T
T
)
 

108: 
_ IF 

‘
 

J ENDS 
3 

.SETTOP #-2 i;REQUEST ALL. AVAILABLE MEMORY 
MOV RO, TOPMEM iREMEMBER WHERE TOP OF MEMORY IS 
CMP RO. #VPARS i TSX CANNOT EXTEND ABOVE PARS BASE ADDRESS 
BLOS 3 BR IF RT-11 IS BELOW THAT 
MOV #VPARS, RO i SET PARS BASE AS UPPER LIMIT ON TSX SIZE 
MOV RO, MEMLIM TSX MAY NOT EXCEED THIS UPPER LIMIT 

USR in memory for speed 
USR to swap over TSEMT to get out of the way) 

MOV #TSINIT—2, RS iGET THE BASE OF TSINIT 
. GVAL #AREA, #374 GET SIZE OF RT-11 USR MODULE 
SUB RO, RS iALLOCATE SPACE BELOW TSINIT FOR USR 
MOV RS, @#44 iSET USR TO SWAP OVER TSEMT 
. LOCK s;LOCK USR IN MEMORY 

Determine if we are to run system with the system debugger 

BIT #CHAIN, @#JSWLOC i; WERE WE CHAINED TO? 
BEQ 10% iBR IF NOT 
CMP @#510, RSOODT i SHOULD WE RUN UNDER ODT? 
BNE 10% i;BR IF NOT 
INC ODTFLG iSET FLAG SAYING DEBUGGER WANTED 

Pro TSX initialization only if assembling for the Pro 
to INISTP if checking fails. 

NE. PROCID i## Do if assembling for pro only ## 
CALL INSCHK iPERFORM VERIFICATION AND DECRYPTION FOR PRO 
iNE, PROCID 

3 Allocate non-initialized buffer space over TSINIT. 
F) 

. 
Se

 
Le

 
e
e
 
oo
d 

PIINSZ 

12s: 

MOV #TSINIT. RS 
CALL ALOCBF 
CALL ALCSLO 

sAllocate buffer space over TSINIT 
iDo allocation 

iAllocate silo buffers for lines 
CMP RS. #INITGO sAre we beyond code that takes over control? 
BHIS 126 iBr if yes 

MOV #INITGO: RS sAdvance up to initial code 

Allocate the interrupt stack over TSINIT 
Tf we are running on a Pra, allocate buffer for the PI handler 
initialization code over the interrupt stack area. 

a 700. iSpace needed for FI init code 
MOV RS, INTSND Ptr to base of interrupt stack 
ADD #2, R5 sAlways leave last word of stack for flag val 

a
m
,
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# # # Initialization dane with RT-1l1l running # # # 

115 006230 01939701 9000006 MOV @#RMON, Ri iGet pointer to RT-11 RMON base 
116 006234 032761 0000008 0002370 BIT #CWSPRO, 3S70(R1) ; Are we running on a PRO? 
117 006242 001407 DEG 11% iBr if not 
113 006244 L05e57 GOOU00G LNCB PROFLG iSet flag saying this is a PRO-350 
119 006250 010537 0600150’ MOV RS, PROBUF iSave pointer to buffer area 
120 006254 062705 001274 ADD #PIINSZ,RS iAllocate space for buffer 
121 0046260 000402 BR 14% 
le2 006262 062705 0000006 11%: ADD #INTSSZ,R5 sAllocate space for interrupt stack 
123 006266 010537  000000¢ 14: MOV RS, INTSTK iAddress of top of interrupt stack 
124 3 

125 + Allocate space for those overlays that go over TSINIT 
126 i 
127 006272 004737 021624" CALL OVLPOS sDetermine how much space to alloc for overlay 
128 3 
129 i Note: from this point onward we are carrying the address of the 
130 i base of the free memory area in RS. 
i3i i 
132 006276 O20527 025556’ CMP RS. #INITOP iHave we allocated up to top of TSINIT? 
133 006302 103002 BHIS 4 iBr af yes 
134 005304 012705 025556’ MOV #INITOP, RS sAdvance to top of TSINIT 
135 i 
136 i Allocate a 2048. byte work buffer 
137 i 
138 006310 004737 007454 4S: CALL ALCWRK iAllocate work buffer 
139 3 
140 i Allocate empty Region Control Blocks for use by handlers 
14] i 
142 006314 004737 0075107 CALL ALCHRB 
143 i 
144 i If we were started in debug mode, load ODT. 
1495 3 
146 _ IF EQ, PROCID iDon’t allow ODT for production PRO version 
147 TST QODTFLG iAre we to load system debugger? 
148 HEG 2s iBr if not 
149 CALL GETODT iLoad ODT and start it 
150 . ENDC i EG, PROCID 
151 i 
152 F Initialize memory management registers for 1i-to-1 mapping but 
153 3 leave memory management turned off 
154 ; 
155 006320 004737 015354’ 2$ CALL MEMINI iInitialize memory management 
154 i 
157 i Extract information from RT-~11 configuration and sysgen words. 
158 i 
159 006324 013701 6000006 MOV @#RMON, R1 iGET POINTER TO BASE OF RMON 
140 006330 016102 9000300 MOV SOO(RI): R2 iGET RT~11 CONFIGURATION WORD 
161 006334 042702 000000C Bic #CWSCDHt+CWHEBTHTtCWSLOS, R2 ; RESET A FEW FLAGS 
162 006340 052702 000000 BIS #CWSFB+CWSFOCJ+CWSUSR+CWSXM, R2 i SET A FEW FLAGS 
163 004344 010237 9o00000¢ MOV R2, CONFIG i INITIALIZE QUR CONFIGURATION WORD 
164 i; Now get extended configutation word. 
165 006350 016137 000370 9000006 MOV S7O(R1),CONFG2 ;iEXTENDED CONFIGURATION WORD 
166 006356 052737 0000006 0000006 Bis #CWSESP;, CONFG2 ;SET EXIT NO SWAP FLAG 
167 006364 123727 O0000006 0000006 CMPB VBUSTP, #QBUS iIs this a Q@-bus machine? 
168 006372 001003 BNE 2s ;Br if not 
169 006374 052737 0000008 92000006 BIS #CWEQBS,. CONFG2 iSet QBUS flag 
170 And suyusgen option word. 

o
g
 

171 006402 016102 000372 Os: MOV B72(R1),Re p 

m
m
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TSINIT -- TSX startup initializ MACRO VOS. 04 
# # # Initialization done with RT-il running # # # 

172 0045406 
173 0045412 
174 006416 
1/9 

176 006422 
177 006442 

042702 OQ00000C 
O52702 000000C 
010237 99000006 

010037 9O000006 

; 

BIC 
BIS 
MOV 

Get system version number 

. SVAL 
MOV 

Thursday 17~-Dec~87 08:39 Page 24-3 

#SCHELC+SCSPAR+SCSEMTS, R2 
#SCEMMU+SCEMTM+SCSIOT+SC6$ TSX, Re 
Re, SYSGEN 

HAREA, #276 
RO, SYSVER 

i; INITIALIZE OUR SYSGEN WORD 

iGET RT-11 SYSTEM VERSION NUMBER 
i#SET AS TSX-PLUS VERSION NUMBER 

m
a
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# # # Initialization done with RT-1ii running * * # 

M
O
N
 

d
o
f
 
D
e
 

005446 
006454 

006456 
006464 
006472 
004500 
006506 
006512 

006514 
006522 
006530 
005536 
006544 

006550 
006554 
0065564 
004562 

004566 

006572 
005600 
0046602 
005606 

006614 
006622 
006630 
006634 
005540 
006646 

005652 
005640 

032737 
001017 

012737 
012737 
012737 
012737 
012700 
000416 

012737 
012737 
012737 
012737 
012700 

012702 
070200 
010237 
010337 

004737 

032737 
001405 
004737 
012737 

013737 
012737 
005037 
005037 
012737 
005037 

012737 
105737 

OO00006 

000074 
000036 
000264 
000006 
001130 

000062 
000031 
000226 
000005 
000764 

020700 

OO0000G 
0000006 

005374 ’ 

0000006 

0000006 
0000006 

000172’ 
OO00006 
0000006 
0000006 
000002 
OO00000¢ 

177777 
OO00006 

0000006 

0000006 
0000006 
0000006 
0000006 

OO00006 
OOOO00G 
OOOD000G6 
0000006 

0000006 

OO000006 

OO0000G 
0000006 

0000006 

OO0000¢ 

; 
i 
; 
; 
I NICLK: 

3 60 Hz clock 

f
j
 

e
n
 

e
e
 
T
d
 

th
 

BIT 
BNE 

MOV 
MOV 
MOV 
MOV 
MOV 
BR 

DO Hz clack 

MOV 
MOV 
MOV 
MOV 
MOV 

Thursday 17-Dec-87 O&: 39 

Set up a few clock constants 

See if we have a 50 or 40 Hz 

#CWS5SOH, CONFIG 
= 

#60.,. TAISEC 
#30... TASVAL 
#180... TASSVL 
#6... TKIVAL 
#500. , RO 
8S 

#50... TAKISEC 
#29. . TASVAL 
#150... TKSSVL 
#5. . TAIVAL 
#500. . RO 

Page 25 

based on clock frequency. 
clock 

390 or 

iBr if 

iClock 

iClock 

iClock 

iClock 

iGet # 

iCleck 

iClock 

iClock 

iClock 

iGet # 

3 Set number of clock ticks per day 

i Do a 

CKALIN: 
é 

MOV 
MUL 
MOV 
MOV 

#8640.,R2 
RO, R2 
Re, DATIMH 
R3» DATIML 

60 Hz clock? 

5O Hz 

ticks 

ticks 

ticks 

ticks 

clock 

ticks 

ticks 

ticks 

ticks 

clock 

secand 

.39 seconds 

seconds 

.1 seconds 

per 10 seconds 

second 

9 seconds 

seconds 

1 seconds 

per 10 seconds 

i(# seconds per day) / 10. 
iGet # clock ticks per day 
iHigh-order value 

i;Low~order value 

fast check to make sure specified T/S line addresses are ok. 

CALL LINCHK CHECK T/S LINE ADDRESSES 

Do PRO-350 system initialization 
i 

IF 

. ENDC 

3 Make 

INIDEV: 

3 Make 

NE.» PROASM 
BIT #CWSPRO. CONFC2 
BEQ INIDEV 
CALL PROINI 
MOV #PIDRIV, PIDPTR 
i NE. PROASM 

entry in device handler 

MOV 
MOV 
CLR 
CLR 
MOV 
CLR 

RSOTT. PNAME 
#DISTT, DVSTAT 
DVFLAG 
DEVSIZ 
#2, HANENT 
NUMDEV 

iArTe we running on a PRO-3BS50?7 

iBr if not 

iDo PRO-350 initialization 
;Set up pointer to clock driven PI routine 

table for TT device. 

; PERMANENT NAME a TT ue 

iSET DEVICE STATUS FLAGS FOR TT 

i SET UP HANENT SO HANDLER LOOKS RESIDENT 
;IT IS DEVICE # O 

device table entry for LD (logical disk) device 

MOV 
TSTB 

#—-1, LDDEVX 
VLDSYS 

sASSUME LD SUPPORT NOT WANTED 
#18 LD SUPPORT GENNED IN?



initializ MACRO VO5. 04 
# # # Initialization done with RT-11 running * # x 

TSINIT -- TSX startup 

5B 006664 001427 
59 004566 062737 
60 004674 O13701 
4©1 008700 010137 
62 006704 0137641 
63 0045712 012761 
64 005720 012741 
65 006726 005061 
66 005732 012761 
6&7 006740 004737 
68 
69 
79 
71 006744 005727 
72 006750 001402 
73 005752 004737 
74 
79 
76 
77 0045756 012737 
78 006764 005037 
79 006770 032737 
BO 006776 001402 
81 007000 005037 
B2 
83 
84 
85 007004 004737 
BS 
87 
88 
89 007010 004737 
90 
91 
92 
93 007014 004737 
G4 
95 
9& 
97 007020 004737 
98 
99 

100 
101 007024 010537 
102 007030 013701 
1603 007034 006301 
104 007036 062701 
105 007042 070127 
106 007046 060105 
107 
108 
109 
110 007050 004737 
111 
iil2 
113 
114 007054 004737 

000002 
0000006 
VUUUUO’ 

000176’ 
O000000C 
0000006 
0000006 
000002 
014156” 

0000006 

013436 ’ 

000002 
0000006 
0000006 

000230 

016426’ 

015462 ’ 

015756’ 

016430’ 

OOO122’ 
000124 ’ 

0000006 
000032 

025006’ 

013134’ 

O00000G 

0000006 
OO00006 
0000006 

OD00006 

Q00000 

0000006 

OS: 

BEG 
ADD 
MOV 
MOV 
MOV 
MOV 
MOV 
CLR 
MOV 
CALL 

Make 

TST 

BEG 
CALL 
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6% BR IF NOT 
#2, NUMDEV ;ONE MORE DEVICE 
NUMDEV, Ri iGET DEVICE TABLE INDEX 
Ri. LDDEVX iREMEMBER INDEX NUMBER FOR LD DEVICE 
RSOLD, PNAME(RI) ; SET DEVICE NAME ("LD") 
#<DSSDIR+DS#SFN+DS$V5SZ+DISLD>,. DVSTAT(R1); SET DEV STATUS FLAGS 
#DX#EBA, DVFLAG(RI): Say buffers must be on even byte boundaries 
DEVSIZ(R1) 
#2, HANENT(RID 
LDINIT 

i SAY HANDLER IS RESIDENT 
iDETERMINE LD TRANSLATION TABLE FORMAT 

device table entry for CL (communications line) device 

#CLTOTL sAre there any communications lines? 
8S iBr if nat 
CLINIT iInitialize CL handler 

Disable clock interrupts. 

MOV 
CLR 
BIT 
BEG 
CLR 

#2, CHO sLOAD RTI IN LOCATION O 
@#HCLKVEC i ATTACH CLOCK INTERRUPT TO O 
#CWSPRO. CONFG2 i ARE WE RUNNING ON A PRO? 
1% iBR IF NOT 

@#230 i380 CLOCK INTERRUPT VECTOR 

Set up memory parity control 

CALL 

Determine how much memory is 

CALL 

Set up information about the 

CALL 

PARSET ;SET UP MEMORY PARITY CONTROL 

installed on machine 

MEMTST iFIND OUT HOW MUCH PHYSICAL MEMORY THERE IS 

size of the job context area 

CXTALC iDetermine size of job context area 

Load TSX-Plus device handlers that go in low memory 

CALL GE THNL. iLoad low memory handlers 

Reserve space for interrupt vector intercept routines for mapped handlers 

MOV 
MOV 
ASL. 
ADD 
MUL 
ADD 

Set up device index number and unit number for 

CALL 

Qpen channel to TSKMON and 

CALL 

RS. XMVBAS iSave address of base of area for XM vectors 
NMXHAN, RI iGet # mapped handlers 
Ri iReserve room for 2 interrupts per handler 
#NXIVMH, R1 iAdd # requested extra interrupt vectors 
#MPIVSZ, RI iCalc space needed for interrupt entry code 
R1i,RS sAdvance the address of free memory 

"SY: " device. 

SETSY i;SET UP INFO ABOUT SY DEVICE 

set up information about it. 

OPNKMN iOPEN CHANNEL TO TSKMON
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# # # Initialization done with RT-il running # # # 

115 
1146 
117 
118 
119 
120 
idl 
lee 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
143 
149 
150 
i351 
152 
153 
154 
155 
156 
197 
158 
159 
140 
161 
162 
163 
164 
165 
166 
167 
148 
149 
1790 
171 

007060 

007064 

007070 

007076 

007102 
007106 
007110 

007114 

007120 

007124 
007126 

007132 
007136 
007142 
007146 

007152 

007156 
007160 
007164 

N04723/ 

004737 

013737 

004737 

105737 
00140.2 
004737 

004737 

004737 

010500 
004737 

010537 
062705 
072527 
042703 

004737 

010504 
010437 
013705 

014236 ° 

015000 ” 

O000006 

010522’ 

OO000006 

007564 ’ 

010216’ 

O25312 ’ 

0000006 
000077 
177772 
176000 

012536 ’ 

000136" 
000134’ 

0000006 

3 

é 

F) 

to
e 

Me
e 

we
e 

w
e
 

ee
 

S
e
 

sy
 

Set up information about the IND program 

CALL INDINI s; INITIALIZE FOR IND PROGRAM 

Initialize the TSXUCL data file 

CALL UCLINI 

set name of device that UCL program is to be run from 

MOV SYNAME, UCLINAM iSET DEVICE NAME FOR UCL PROGRAM 

Initialize spooling system 

CALL SPLINI sINITIALIZE SPOOLING SYSTEM 

Open system swap file 

*+IS JOB SWAPPING ALLOWED? 
;BR IF NOT 
#OPEN THE SYSTEM SWAP FILE 

TSTB VSWPFL 
BEG 3 
CALL OPNSWP 

Open swap file used for PLAS regions 

CALL OPNRSF iOpen PLAS region swap file 

set up information about which devices need to have their I/O mapped 

CALL SETMIO iSet up information about mapped I/0 

We are finished allocating low-memory buffer space. 

i#ENSURE WE DON’T OVERFLOW 40KB 
i;ABORT IF > 40OKB OR INTO RT~-11 

MOV RS, RO 
CALL CHKMEM 

From this point on carry the free memory address in R5 
as a 64-byte block # in physical memory. 

MOV RS, UMSYTP i SAVE ADDRESS OF NON-EXTENDED SYSTEM TOP 
ADD #77,R5 i+BOUND UP TO 64-BYTE BOUNDARY 
ASH #-6,R5 iCONVERT TO 64-BYTE BLOCK # 
BIC #176000. R5 sKILL SIGN EXTENSION 

Allocate buffer space that is not contrained to 40Kb TSX-Plus region. 

CALL ALBFX i ALLOCATE EXTENDED BUFFERS 

We will now do some allocation from the top of physical memory downward. 
Save the base of free memory in R4 and get the top of free memory to R5. 

Mav RS, R4 iSave the base of free memory in R4 
MOV R4, FMEMLO iSave pointer above top of alloc low memory 

MOV FMEMHI, RS iGet 64—-byte block # of free high memory 

Load any mapped system code 

a
m
.
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CALL GETMAP #LOAD USR, EMT. MSG. LOCK, SPOOL, etc. 

any shared run-time sustems 

TST #NUMRDB 'Do we need to load any shared run-times? 

BEQ 4% iBr if nat 

MOV #RDB,RIi sPoint to ist run-time descriptor block 
MOV R3,R2 iSave initial memory pointer 
CALL. GETSRT iLoad a shared run-time system 
ADD #RTS$$SZ,R1 sPoint to next shared run-time descriptor 
CMP Ri, #RDBEND iAre there more to load? 

BLO 5 iBr if yes 

SUB RS, R2 iCompute amt of space used by run-times 
MOV R2, SRTSIZ iSave total run-time size 

NE. PROASM 

i If we are running on a Fro, load the PI handler like a shared run-time 

TSTB PROFLG iAre we running on a Pro? 

BEG 10% iBr if not 

MOV #PISRT.R1I iPoint to dummy shared run-time block for PI 

MOV RS, Re iSave current memory pointer 
CALL GETSRT sLoad PI handler like a shared run-time 
SUB R5,R2 iCalculate amt of space used by PI handler 
ADD Re. MHNSTZ iCount in mapped-handler size 

i NE. PROASM 

any mapped handiers 

CALL GE THNH iLoad mapped handlers 

i Allocate space for data cache buffers and control tables 

CALL 

CALL 

3 Set up info 

CALL 

3 Set up date 

MOV 
.STIM 
. DATE 
MOV 
CMP 
BNE 
. PRINT 
. PRINT 

# # # Initialization done with RT-il running # # # 

172 007170 004737 O222347 

173 ; 

174 i Load 

1/9 F 

176 007174 005727 0000006 

177 007200 001415 

178 007202 012701 Q00000¢6 

179 007206 010502 

180 007210 004737 023700’ ot 

181 007214 0627601 6000006 

182 007220 020127 0000006 

183 007224 103771 

184 007226 160502 

185 007230 010237 9000000¢ 

186 007234 4 : 

187 . IF 

188 i 

189 

190 3 

191 007234 105737 Q00000¢ 

192 007240 oO01410 

193 007242 O12701 9000310" 

194 007246 010502 

195 007250 004737 023700’ 

196 007254 160502 

197 007256 060237 oQ00000G¢ 

198 ENDO 

199 ; 

200 i Load 

2O1 i 

202 007262 004737 017736" 108: 

203 3 

204 

205 i 

206 007266 004737 024312’ 

207 i 

208 i 

209 3 

210 i 

2il i 

@l2 007272 004737 0161167 

213 i 

214 

215 i 

216 007276 004737 0163027 

2i7 i 

218 

219 3 

229 007302 013702 OQ000006G 

2@eil 007306 

eee 007326 

223 007334 010037 900000¢C 

224 007340 020237 0000006 

feo O0O7344 001010 

226 007346 

227 007354 

228 007362 000137 004250’ JMP 

CSHBUF iAllocate space for data cache 

We have finished allocating all of the memory used by the system. 

Allocate and initialize a memory map table that will be used to 

show which pages are available for user jobs. 

MAPALC iAllocate memory map table 

about maximum memory space available to jobs 

SETJSZ iSET JOB SIZE INFO 

and time 

iSave time we got at start of init 

;SET TIME OF DAY 
iGET DATE 

RO, SYSDAT ;SET SYSTEM DATE 
Re, SYTIML iMake sure some time has elapsed 
11% iBr if clock is running 

SYTIML, Re 
#AREA, #5YTIMH 

#TSXHD iPrint error message heading 
#NOCLOK iPrint clock-not-working message 
INISTP sAbort initialization 

a
m
,



At
m,

 
TSINIT -- TSX startup initializ MACRO VO5.04 Thursday 17-Dec-87 08:39 Page 25-4 
# # # Initialization dane with RT-i11 running # # + 

am? 
230 
aol 
232 
233 
234 
239 
236 
aa? 
238 
aa? 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
290 
2ol 

007366 

007370 
007374 
007376 
007402 
007404 
007406 
007410 

007444 

007450 

013702 
006202 
013703 
000241 
006003 
000303 

004737 

000137 

OO0154 ’ 

000152’ 

O25 352 ’ 

003534 ’ 

3 

3 

3 

Lis: 

fe
e 

Ne
e 

t
e
e
 

Unlock the USR so that TSEMT will be swapped back in. 

. UNLOCK i;RELEASE USR 

Read back into memory that part of the resident portion of TSX 
that we overlayed with our work buffer. 

MOV WRASIZ, Re iGet size of work buffer 

ASR R2 iConvert to # words 

MOV WRABUF, RB iGet address of work buffer area 

Cie iCanvert toa block # in TSX. SAV file 

ROR R3 

SWAB R3 

.READW #AREA, #17, WRABUF,R2,RG iRead back TSX over work buffer 

See if user requested control-C abort | 

CALL CCATST ;3JUMP TO INISTP IF *C*C BEFORE THIS POINT 

Jump to code at end of TSINIT which takes over control from RT-i1 

JMP TAKOVR 

Ma
an
, 

sm
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Subroutines * & # 

1 .SBTTL # &# & Subroutines # # # 

2 SBTTL ALCWRK -- Allocate a work buffer 
3 FT re ne ee tae cas cr cee cnn ser sete sno See ete son eats nas ste sna cette tte ne ary cine sen suite samy ete ste een co tne anton Sout: Somme sonte etuus eevee fest Senn canes Sees erste sess sanse mutt snves Cuure covet hum SOU souas Gumie GOODY wetse sete Sent Se0es mente Seune meses cases Met annie cetes sean coven 

4 i Allocate a 2048. byte work buffer over a resident portion of TSX. 
5 i This area will be restored from the TSX. SAV disk file after we 

& i; are finished using the work area. 
7 j 

8 3 Gutputs: 

9 ; WRKABUF = Address of base of work buffer. 
10 3 WRASIZ = Size of work buffer (2048). 
11 3 
12 9007454 010244 ALCWRK: MOV R2,-(SP) 
13 3 

i4 3 Get address of start of area where buffer can go and then bound 

i) 3 up to @ block boundary. 
16 i 
17 007456 012702 0000006 MOV #EXCBUF, R2 iGet address of base of buffer area 
18 007462 062702 000777 ADD #777,R2 ;Bound up to block boundary 
19 007466 042702 000777 BIc #777,R2 iSet to block boundary 
20 007472 010237 000152’ MOV R2, WRABUF 
21 007476 012737 004000 0001547 MOV #2048. ,WRKSIZ 
eee i 

ei i Finished 

24 i 

20 007504 012602 MOV (SP)+,R2 
26 007506 000207 RETURN 

ms
, 

si
t,
 

™
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ALCHRB -- Allocate Region Control Blocks for handlers 
t ‘rene sreee emma corse seem eumee crane canme wnace mute coves tongs tattn our cones antee eae wvage ovate Sivas cone: seata nate nines coms eset reer tute tiutt rates sects teuuh wedi tones vem cman Grete seem seman ceete stets cians Sumer sees setae stein satus atten attte count coves none conan stout Sets eevet cece meen caste cour Siunt eeu Gta GOGO sense cover Soeur cape seme stan aiusb stten SveN easen gree enme 

allocates and initializes empty Region Control Blocks for 
uSe By device handlers. 

RO = Pointer to start of memory area where RCB’s are to be built. 

RS = Pointer past end of RCB area. 

R2,.—-(SP) 

Get count of # RCB’s to build 

NDVRCB, RO iGet # RCB’s to build for handlers 

Store pointer to start of RCB area and store -1 at beginning of area 

RS, HANRCB iStart of RCB area 

RS, HANRCGO iStore offset relative to MONVEC 

#MONVEC, HANRCO iConvert address to offset 

#-1,. (R5)+ iStore -1i at start of area 

initialize to zero the RCB’s 

#5.,R2 iEach RCB has 5 words 

(R5)+ iZero the RCB 

R22, 2s 

are more RCH’s to build 

RO iMore RCB’s to initialize? 

1$ sLoop if yes 

Store -1 at end of RCB area 

ALCHRB -- Allocate Region Control Blocks for handlers 

1 . SBTTL 
2 3 

3 i This routine 
4+ i 

Ke i 

& i inputs: 

7 i 

8 3 

9 i Outputs: 
10 i 

Li i 

12 007510 0102464 ALCHRB: MOV 
i3 ; 

14 i 

15 3 

16 007512 013700 9o00000¢6 MOV 
17 i 

ig i 

i? i 

20 007516 010537 0d000000¢6 MOV 

21 007522 010537 99000006 MOV 
ee 007526 1462737 0000008 0000006 SUB 
23 007534 012725 177777 MOV 

a4 3 

eae) ; Allocate and 
wes i 

2/7 0073540 012702 000005 1s: MOV 
2S 007544 005025 eS: CLR 
29 0073545 077202 SOB 
30 ; 

ai ; See if there 
oe 3 
33 007550 005300 DEC 
34 007552 0033972 BST 
Me i) 3 

36 3 

37 3 

38 007554 012725 177777 MOV 
3? i 
40 i Finished 
41 i 
42 0073650 012602 MOV 
43 007562 000207 RETURN 

#-1, (RS)+ iMark end of RCB list 

(SP)+,R2 

a
m
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ALCHRB -- Allocate Region Control Blocks for handlers 

1 IF NE, <PROASM~-1> ;If not assembling for Pro only 

4 .SBTTL LINCHK -- Check validity of T/S line 

3 J ne ee me me ate et ne ste mmm a, me ee mem ae ee eee mre ni ee em me ee ee a on a ee 

4 i LINCHK is called to check the validity of specified T/S5 line 

° i vector and status register addresses. 

é > If an uninstalled line is detected this routine aborts if 

7 i INIABT=1 or sets the #DEAD flag for the line if INIABT=0. 

3 3 
rd LINCHK: MOV Ri,-(SP) 

10 MOV Ra, -(SP) 
11 MOV R3.-(SP) 
12 MOV R4, -(SP) 

13 MOV @#4,—-(SP) i SAVE OGRIGINAL TRAP VECTOR 

i4 3 

1s i Take over trap control 
16 i 

17 MOV HOS, CHA iCATCH TRAPS 

18 i 
19 i Loop through the test for each line. 
2Q i 

ai MOV #LSTLIN, Ri ;NUMBER OF LAST LINE 

ae 3 

4 i Determine if this is a primary line or an I/O line and set the 

a4 i addresses of the interrupt service routines. 

ae) i 

26 it: CALL LINTYP ;Determine the type of this line 

a7 BIT #HHARD, LSWSC(R1L) 3 I5 this line connected to hardware? 

ae BEG 31% iBr if not 

29 MOV L.MXNUMCRI). RO 3IS THIS A DL-11 OR MULTIPLEXER LINE? 

30 BEQ at iBR IF DL-11 

ai MOV MXCSR(R3),.R2 iGET DZ1i1 GR DHii STATUS REGISTER ADDRESS 

we BEG 11% ;BR IF ALREADY MARKED AS DEAD 

33 MOV MXVEC(RG), R4 iGET MUX INTERRUPT VECTOR ADDRESS 

34 BR 3 
35 Lis: CALL 4 iMARK LINE AS DEAD 

36 BR 31% i CONTINUE CHECKING TERMINALS 

37 iB: MOV RSR(R1),R2 ;GET DL-11 STATUS REGISTER ADDRESS 

38 MOV INVEC (R11), R4 iGET DL-11 INTERRUPT VECTOR ADDRESS 

39 ; Check validity of status register address. 

40 38: CMP R2, #1460000 iIS IT IN 1/0 PAGE? 

41 BL.O LINTRP iERROR IF NOT 

42 BIT #7,R2 iIS IT ON 8-BYTE BOUNDARY? 

43 BNE LINTRP ;ERROR IF NOT 

44 TST @Re i TRY TO ACCESS IT AND SEE IF WE TRAP 

45 i Check validty of interrupt vector address. 

46 CMP R4, #640 iCAN’T BE BELOW 60 

47 BLO BADVEC 
48 CMP R4, #500 ;QOR ABOVE 500 

49 BHIS BADVEC 
30 BIT #7, R4 iMUST BE ON 8-BYTE BOUNDARY 

wa BNE BADVEC 
De i This line looks goad. Check next. 
ra 1S: SUB #2,R1 iMORE TO CHECK? 
24 BOT 14 BR IF YES 

Di ; 
54 F Finished -- all lines look oak.
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ALCHRB -- Allocate Reqion Control Blocks for handlers 

78 MOV (SP)+, @#4 s;RESTORE TRAP VECTOR 
39 MOV (SP)+, R4 
40 MEV (SP)+, RG 
61 MOV (SP)+,.Re 
bi MOV (SP )+,R1 
6a RETURN 
64 ; 

49 i See if we should abort or just mark the line as dead. 

66 i 

67 4G: TSTB VINABT ;3DOES HE WANT TO ABORT? 
68 BNE LINTRP i YES 
59 BIS #$DEAD, LGWS3(R1) >; MARK LINE AS DEAD 
70 TST R3 iIS THIS A DLi1l GR A MUX LINE? 
71 BEQ os iBR IF DL1il 
7 CLR MXCSR(RG) iMARK DZ OR DH AS DEAD 
73 we: RETURN 
74 
vee) i 

76 i Trap occured while trying to access status register. 
77 3 

78 OF: CALL 4S ;REPORT ERROR OR MARK AS DEAD LINE 
79 RTI s;RETURN TO LINE CHECKING 
80 
81 Error: Invalid status register address. 

Se
e 

tw
e 

te
e 

te
e 

o
a
 

BZ Ri= Line number. Re = status register address 
83 
84 INTRP: . PRINT #TSXHD iPRINT ERROR MESSAGE 
85 .PRINT #BADLIN 
BS BR ERP 
87 i 
88 i; Error: Invelid interrupt vector address. 
89 i Ri = Line number, R4 = interrupt vector address 
90 i 
91 BADVEC: . PRINT #TSXHD iPRINT ERROR MESSAGE 
92 .PRINT #BDVMSG 
93 MOV R4,R2 iGET VECTOR ADDRESS TO R2 
94 ERP: MOV R2,RO iGET ADDRESS TO RO 
95 CALL PRTOCT iPRINT OCTAL VALUE 
96 .PRINT #CRLF 
97 .PRINT #BDLMSG iLINE # = 
9a MOV R1,RO iGET LINE NUMBER 
99 ASR RO i# 1 

100 CALL PRTDEC iPRINT LINE NUMBER 
101 .PRINT #CRLF 
102 JMP INISTP iABORT INITIALIZATION 
103 . ENDC i NE, <PROASM—-1> 

m
a
.
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OPNSWP -- Open system swap file 

i 
2 
3 
re 

3 
& 
7 
8 
9 

10 
11 
12 
13 007564 010146 
14 00735466 010246 
15 007570 010346 
16 
17 
18 
19 007572 O13700 O00000¢ 
20 007576 004737 025176" 
2@l 007602 103544 
eel 
2 
24 
259 007604 012703 o00000C 
26 007610 012701 O00000¢6 
27 0074614 O32761 0000006 
28 007622 001001 
2? 007624 005203 
30 007626 162701 000002 
31 007632 003370 
32 007634 020337 0000006 
33 007640 002002 
34 007642 010337 0000006 
35 
36 
37 
38 007446 013703 0000006 
39 007652 006303 
40 007454 063703 0000006 
41 6007660 O10337 90000006 
42 
43 
44 
45 007664 070337 9000000¢ 
44 
47 
49 
49 
30 007470 
91 007710 1034105 
ve 
93 007712 020003 
94 007714 001453 
ew 
24 
27 007716 

O00000G 

.5BTTL OPNSWP -- Open system swap file 
. Sent comm S0ene miu Gone niet MROLe eects SureY SEmED SURED OOLIE CUT fae Sonne OED Stan Sbent DRGID NOES ania SOELD EOLUT euund SOURE tenn Somes Goned {HERP RANGE SOFIE ORLED Onaty SemTE GUID SDE GOEL SHEN GnEED EOGEE AIEEE GoERe MEE anqee GORGE AUER ‘HEAD COREE SOE SONI Sim GUETS OHIEE CCGNS EDULE MOKED tteT ERED GOLER GOEWe SEEMS ana! <td GUEDH CORIO SOENS GAOT HELMS ONIED SONOS GtELD auRED CaRty seme eueE Gmte 

OPNSWP is called to open the TSX job swap file. 

it also assigns swap file slots for each line. 

3 Inputs: 

3 RS = Address of base of free memory region 

; Outputs: 

; SWPCHN = Set up for access to swap file. 

; LSWPBK(i) = Starting block number in swap file for swap area for line. 

OPNSWP: MOV R1,-(SP) 
MOV Ra. -~(SP) 
MOV R3. -( SP) 

i Load RT-11 handler for swap device. 

MOV SWDBLK, RO ;Get name of device 

CALL RTFTCH iFetch the RT-11 handler 

BCS 114% iBr af invalid device 

i Compute the maximum number of slots in swap file that we could need 

MOV #NSL+NDL, R3 i;Get # virtual lines and detached jobs 
MOV #LSTPL, RI sGet index to last primary line 

L$: BIT #$DEAD, LSWS(R1) its this line installed? 
BNE wk iBr if not 
INC R3 iCount another primary line 

ee: SUB #2,R1 iGet next line index 

BGT 1% iLoop if more lines to check 

CMP R3, VSWPSL ;Compare with # slots specified 

BGE és ;Br af VSWPSL valve is ok 
MOV RO. VSWPSL isReduce number of slots in swap file 

i Determine how many blocks are needed for each slot in swap file. 

OF: MOV VHIMEM, R3 iGET # BLOCKS NEEDED FOR LARGEST JOB SIZE 
ASL R3 
ADD CXTPAG, RB i ADD # BLOCKS NEEDED FOR JOB CONTEXT AREA 
MOV R3, SLTSIZ iSave size of swap file slot 

i Compute the total number of blocks needed for the swap file. 

MUL VSWPSL, RG ;Multiply by # slots in swap file 

i R3 now contains total number of blocks needed in swap file. 

i See if swap file already exists on disk. 

4A . LOOKUP #AREA, #1, #SWDBLK: DOES SWAP FILE EXIST NOW? 
BCS 2s iBR IF NOT 

i Swap file exists. See if it is the right size. 

CMP RO, RG iIS SWAP FILE THE RIGHT SIZE? 
BEQ 3H iBR IF YES 

F Old swap file is not of correct size. 

i Delete it and open a new swap file. 

CLOSE #1 

m
m
.
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OPNSWP -- Open 

38 
2 
60 
61 
62 
63 
64 
65 
66 
6&7 
48 
69 
79 
71 
72 
73 
74 
79 
76 
v7 
78 
79 
BO 
81 
Be 
83 
84 
85 
84 
87 
88 
89 
90 
91 
92 
93 
94 
99 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
ii0 
iii 
li2 
113 
114 

007724 

007744 
007770 

007772 
007774 
010032 
010034 
010042 

010044 
010050 
010054 

010060 

010070 
010072 
010074 
010076 

010100 
010106 
010114 

010120 
010122 
010130 
010136 

010142 
010150 
010152 
010156 
010164 

103443 

0053023 

005203 

000712 

012700 
013702 
004737 

012603 
012602 
012601 
000207 

004737 

O1O001 

004737 

010300 
004737 

000137 

initializ MACRO VO05.04 Thursday 17-Dec-87 08:39 Page 29-1 
system swap file 

0000006 
0000006 
024616’ 

010142 ’ 

010170? 

025436 ” 

004250 ” 

. DELETE #AREA. #1, #SWDBLK; DELETE THE OLD SWAP FILE 

Create a new swap file. 

of: .ENTER #AREA, #1. #5UDBLK.RG i CREATE A NEW SWAP FILE 
BCS 9$ iBR IF SOME ERROR ON OPEN 

Swap file has been created. 

Write to last block to reserve full space in file then close 

and reopen the channel using a . lookup. 

te
e 

fa
e 

‘w
e 

to
e 

tn
e 

DEC R3 iGET # OF LAST BLOCK IN FILE 
.WRITW #AREA, #1, 4#TSINIT. #256.,R3 iWRITE TO LAST BLOCK IN FILE 
INC R3 iGET BACK # BLOCKS IN FILE 
CLOSE #1 iCLOSE FILE WE CREATED 
BR 4 iNOW GO REOPEN USING A . LOOKUP 

Suap file has been successfully opened using a . laokup. 
Now copy channel status to TSX swap channel. 

i
)
 

r
r
 

e
e
 
T
T
 

ot
 

MOV #SWPCHN, RO iPOINT TO SWAP CHANNEL BLOCK 
MOV SWDBLK, R2 iGET DEVICE NAME 
CALL SETCHN SET UP SWAP CHANNEL INFO 

3 Release the RT-11 device handler 

.RELEAS #SWDBLK iRelease RT-11 device handler 

3 Finished 

MOV (SP)+,R3 
MOV (SP)+,R2 
MOV (SP)+, Ri 
RETURN 

i Error: Cannot open swap file 

OF: . PRINT #TSXHD i PRINT ERROR MESSAGE 

.PRINT #BADOPN 

CALL SPNEED iPrint info about number of blocks needed 
i 

i Error: Invalid device specification. 

iSave device name 
iPrint error message 

Lit: MOV RO. Ri 
.PRINT #TSXHD 
.PRINT #BADOPN 
CALL BADDEV iPrint invalid device specification 

3 Error: Number of contiguous blocks required. 

SPNEED: . PRINT #CONSPC 
MOV R33, RO 
CALL PRTDEC 
.PRINT #CRLF 
JMP INISTP 

iPrint contiquous blocks needed 
iGET # BLOCKS NEEDED FOR FILE 
i DISPLAY # BLOCKS NEEDED 

;ABORT INITIALIZATION 

+ Bad file specification. 

aa
h,
 

a
,
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OPNSWP --— Open system swap file 

115 3 

116 010170 BADDEV: . PRINT #CFHMSG iPrint invalid device specification 

117 010176 O10100 MOV Ri,RO ;Get the rad50 device name 
lig O10200 O04/4/ OFfDDUL’ CALL PRTRSO iPrint radSO device name 
119 010204 .PRINT #CRLF iPrint carriage return/line feed 
120 010212 000137 004250’ JMP INISTP sAbort initialization 

m
/
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OPNRSF ~~ Open PLAS region swap file 

i -SBTTL OPNRSF -- Open PLAS region swap file 
pa J Tot ee emcee em ee et eae ane me ee tm atm teem erm te nse: ste she tnt nse we eee ene at ste these assem Aes tet fun ae tet Sn titre SrA Ae ey ete suet see es st sete eet emt ete ent ey rut stn tut en ns wun ee cess ee 

3 3 OPNRSF is called to open the swap file used for PLAS Tegions. 
A ; 
2 3 Inputs: 
6 i RS = Address of base of free memory area. 
Y i 

9 3 Outputs: 
9 F SEGCHN = Set up to access swap file. 

10 i 
11 0102146 0610346 PNRSF: MOV R3, -(SP) 
12 i 
13 s Return if this is a non-swapping system or if region swap file is 14 i not wanted. 
15 ; 
16 010220 105737 o000006 TSTB VSWPFL jis this a non-swapping system? 
17 010224 001513 BEG 3 iBr aif yes 
18 010226 005737 990000006 TST VPLAS iIs a PLAS swap file wanted? 
19 010232 001510 BEQ oS iBr if not 
2o i . 
21 i Load RT-11 device handler for swap device 
ae i 
23 010234 013700 90000006 MOV RSFBLK, RO ;Get name of device 
24 010240 004737 025176" CALL RTFTCH iTry to fetch the RT-11 device handler 2) 010244 103515 BCS 11% iBr if error on handler fetch 
26 010246 013703 o000008e MOV VPLAS, RB iGet # blocks in PLAS swap file 
27 ; 
28 i See if PLAS swap file already exists on disk 
29 3 
30 010252 4: . LOOKUP #AREA, #1. #RSFBLK 3 Try to find existing PLAS swap file 31 010272 103414 BCS at iBr if file does not now exist 
ge j 
39 i PLAS swap file exists. 
34 s See if it is the correct size. 
3o i 
36 010274 020037 d000006 CMP RO, VPLAS ijIs swap file of the correct size? 
37 010300 001453 BEQ 3S iBr af yes 
38 i 
39 * Old PLAS swap file is not of correct size. 
4Q + Delete it and open a new swap file. 
44 j 
42 010302 .CLOSE #1 iClose and delete the old file 
43 010310 . DELETE #AREA, #1, #RSFBLK:i Delete the old file 
44 3 
45 3 Create new swap file 
46 i 
47 010330 2s: . ENTER #AREA, #1. #RSFBLK, VPLAS ;Create a new PLAS swap file 49 010356 103440 BCS 10% iBr if cannot create new file 
49 j 
30 i New swap file has been created. 
31 s Write to last block to reserve full file size 
ve ; and then close and reopen with a lookup. 
was j 
24 010360 005303 DEC R3 iGet # of last block in file 
oe 010362 -WRITW #AREA, #1. #7TSINIT, #256. ,R3 
26 010420 .CLOSE #1 
Y? 9010426 O00711 BR 44 iGo back and lookup file
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OPNRSF -- Open PLAS region swap file 

D8 
39 
60 
1 
62 010430 012700 o000000¢ 
63 010434 013703 900000¢ 
64 010440 004737 024616’ 
6D 
44 
4&7 
68 010444 
49 
70 
71 
72 010454 012604 
73 010456 000207 
74 
79 
76 
77 910460 
78 010466 
79 010474 004737 010142’ 
BO 
81 
Be 
83 010500 010001 
84 010502 
85 010510 
86 010516 004737 010170’ 

i
)
 

we
er
 

w
e
 

e
e
 

w
e
 

MOV 
MOV 
CALL 

#SEGCHN, RO 
RSFBLK, R3 
SETCHN 

Swap file has been successfully opened using lookup. 

Copy channel status to TSX channel block. 

iPoint to TSX PLAS swap channel 
iGet device name 

iSet up TSX channel block 

3 Release the RT-11 device handler 

.RELEAS #RSFBLK 

j Finished 

;Release RT-11 device handler 

FS: MOV (SP)+,R2 
RETURN 

i Error -- Cannot open PLAS swap file 

108: .PRINT #TSXHD iPrint error prefix 

. PRINT #RSFERR 
CALL 

3 

SPNEED 

iPrint error message 

iPrint information about amt of space needed 

i Error: Invalid device specification. 

118: MOV 
. PRINT 
. PRINT 
CALL 

RO,R1 
#TSXHD 
#RSFERR 
BADDEV 

iSave device name 

iPrint error message 

iPrint invalid device specification 

wi
ns
,
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SPLINI -- Initialize spooling system 

1 .SBTTL SPLINI ~-- Initialize spooling system 
2 Tit mer cr soars caer esnae ease meer sare stmtn sam ce sims ses cones sure nant Seen Star sey cents eine conte senus feate Denes ete seats Gund cts Gann wou sti stene coum ecm coeey tree sates mene taut cube Miter seeus coom onane ter tenes seu armor ston SO=nd Gant Lenin Si=G tut Site Sem ounth Sn Shins fou mttee GAREY eee Gines sey uD See Snemy mate Snubs sm 

3 i SPLINI performs the initialization of the spooling system. 
4 3 Inputs: 

i) ; RS = Current base of free memory area. 

& i 

7 0108522 005727 0000006 SPLINI: TST #SPLND iAre there any spooled devices? 

8 010526 001401 BEQ 13% iBr if not 
9 010530 000401 BR 10% iInitialize the spooled devices 

10 010532 000207 134: RETURN 
il i 

12 i There are some spooled devices 
13 ; 
14 010534 010144 108: MOV Ri. -(SP) 
15 0103836 0102464 MOV Re, -(SP) 
16 010540 0103464 MOV R3,—-(SP) 
17 010542 010446 MOV R4,-(SP) 
18 010544 010546 MOV RS, ~(SP) 
19 3 

2O i Open each spooled device 

md ; 

e@2 01054464 105037 d000000¢ CLRB NSPLDV i INIT COUNT OF # ACTUAL SPOOLED DEVICES 
23 010552 012701 90000006 MOV #SDCB,R1 iPOINT TO 18ST SDCB 
24 010556 012703 0000006 MOV #SPLDEV; R3 iPOINT TO TABLE OF RADSO DEV NAMES 
29 010562 012704 99000006 MOV #SPLANM, R4 ;POINT TO TABLE OF ASCII DEV NAMES 
26 010566 004737 011574" es: CALL FORCEO iFORCE UNIDENTIFIED UNIT #5 TO O 
27 010572 011302 MOV (R3),.Re2 iGET RADSO NAME OF SPOOLED DEVICE 
28 010574 010261 0000006 MOV R2, SDNAME (RI) iSET NAME IN SDCB 
29? 010600 010100 MOV Ri.RO iGET ADDRESS OF SDCB 
30 010602 062700 90000006 ADD #SDANAM:, RO iPOINT TO CELL FOR ASCII NAME 
31 010606 112420 MOVB (R4)+, (RO) + iMOVE IN ASCII DEVICE NAME 
ge 010610 112420 MOVB (R4)+4, (RO) + 
33 010612 112420 MOVB (R4)+, (RO) + 
34 010614 O20227 O00000¢6 CMP Ra, #DMYDEV iis this a dummy entry for later patching? 
35 010620 001451 BEG 1% iBr if yes -- Ignore it 
36 010622 010200 MOV R2, RO iGet name to RO 
37 010624 004737 0114767 CALL CVTDVU iConvert name to device # and unit # 
38 610630 010061 900000¢ MOV RO, SDDVUCRI) iStore device # and unit # in SDCB 
39 010634 010200 MOV R2,RO iGet device name 
40 010636 004737 011372’ CALL CHKCLD iSee if this is a CL device? 
41 010642 103406 BCS 14% iBr if not 

42 010544 004737 011306” CALL SPLCLD iSet up for spooling to CL device 

43 010650 103414 BCS 3 iBr if invalid unit 
44 010652 105237 o000000¢G INCB NSPLDV iCount # of actual spooled devices 

45 010656 000432 ER 1¢ iProcess next device 
46 010660 O10100 144: MOV Ri, RO iGet address of SDCB 
47 010662 062700 0000006 ADD #SDCHAN, RO iPoint to channel block within SDCB 
48 010566 004737 024530’ CALL OPNCHN Set TSX-Plus channel block open to device 
49 010672 103403 BCS cE iBr aif did not recognize device 
SO 010674 105237 000000¢ INCB NSPLDV iCount # actual spooled devices 
91 010700 000421 BR it 3GO PROCESS NEXT DEVICE 
se Fa i 

he i Error on opening spooled device 
04 + Determine if we should print an error message or simply 
ae ; mark the spooled device as unavailable. 
26 3 

97 010702 O12761 O00000G O00000G 34 MOV #DMYDEV, SDNAME(R1); SAY THIS DEVICE IS NOT SPOOLED
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; ABORT 
BR TO 
iPRINT 

OR CONTINUE ON ERRORS? 
IGNORE DEVICE AND CONTINUE INIT 
ERROR MESSAGE 

iGET RADSO DEVICE NAME 
iPRINT 
i ABORT 

s POINT 
; POINT 

DEVICE NAME. 
INITIALIZATION 

TO NEXT SDCB 
TO NEXT DEVICE NAME 

;OPENED ALL SPOOLED DEVICES? 
i;BR IF MORE TO DO 

i; ARE THERE ANY ACTUAL SPOOLED DEVICES? 
BR IF THERE ARE NO ACTUAL SPOOLED DEVICES 
iGet name of device for spool file 
iFetch 

iBr if 

iGET # 

iAdd i 

the RT-iil device handler 

cannot fetch handler 

BLOCKS TO ALLOCATE FOR FILE 

extra block 

#AREA, #1, 4SPLBLK:i SEE IF SPOOL FILE ALREADY EXISTS 
iBR IF IT DOES NOT EXIST 
31S IT THE RIGHT SIZE? 
iBR IF YES 
IT EXISTS BUT IS OF WRONG SIZE 

. DELETE #AREA, #1. #SPLBLK; DELETE CURRENT FILE AND OPEN NEW ONE 

. ENTER #AREA, #1, #S5PLBLK,R2; CREATE A NEW SPOOL FILE 
iBR IF ERROR ON ENTER 

;Get # 

iGet # 

; CLOSE 

full file space 
of blocks in file 

of last block in file 

SPOOL FILE 
iGO BACK AND REOPEN USING LOOKUP 

Spool file has been successfully opened with a lookup. 

i SAVE CHANNEL STATUS HERE 

iGET DEVICE NAME 

i SAVE CHANNEL STATUS 

iRelease the RT-11 device handler 

Set number of free public blocks in spool file 

TSINIT -~ TSX startup initializ MACRO V05.04 Thursday 17-Dec-87 08:39 
SPLINI -- Initialize spooling system 

38 010710 105737 900000¢ TSTB VINABT 
59 010714 001413 BEG 1% 
69 010716 .PRINT #TSXHD 
@©1 Y10O/24 .PRINT #BDSPOP 
62010732 010200 MOV R2,RO 
63 010734 004737 025502’ CALL PRTRSO 
64 010740 000137 004250’ WJMP INISTP 
69 ; 
&S i; Process next spooled device 
67 3 
68 010744 062701 O000000¢ 1s: ADD #5DCBSZ,R1i 
69 010750 005723 TST (R3)+ 
7O 010752 O20327 0000006 CMP R3. #SPLDVN 
71 0107546 103703 BLO 2s 
7a 3 

73 i Open the spool file 

74 ; 

75 010760 105737 0000006 TSTB NSPLDV 
76 010764 001521 BEQ 12% 
77 010766 013700 000000¢ MOV SPLBLK, RO 
78 010772 004737 025176" CALL RTFTCH 
79 010776 103532 BCS 11% 
80 011000 O13702 oO00000¢6 MOV NSPLBL, Re 
81 011004 005202 INC Ra 
82 3 

83 i See if spool file already exists 
84 j 

85 011006 ue . LOOKUP 
86 011026 103415 BCS &$ 
87 011030 020002 CMP RO, R2 
88 011032 0091453 BEQ 7% 
89 011034 .CLOSE #1 
990 011042 
91 3 
92 i Open new spool file 
93 i 
94 011062 6 
95 011106 103456 BCS Bs 
96 i Write to last block in file to reserve 
97 011110 610203 MOV Re, R3 
98 011112 005303 DEC R3 
99 011114 .WRITW #AREA, #1; #TSINIT, #256. ,.R3 

100 i Now close and reopen using a lookup 
101 011152 .CLOSE #1 
102 011160 9000712 BR we 
103 i 
104 i 

105 i Save the channel status. 
106 ; 

107 011162 012700 o00000¢ 7H MOV #S5PLCHN, RO 
108 011166 9O13702 0000006 MOV SPLBLK, Re 
109 011172 004737 024616’ CALL SETCHN 
110 011176 .RELEAS #SPLBLK 
iii i 
lie i 
113 3 

114 011206 113703 0000006 MOVB NSPLDY, R3 ;Get # spooled devices
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SPLINI -- Initialize spooling system 

115 O11212 070327 0000006 MUL #PVSPBL,.R3 iTimes number of private blocks per dev 
116 011216 005403 NEG R3 
117 011220 063703 0000006 ADD NSPLBL,R3 ;Get # public spool blocks 
118 011224 VU1U0U3/ VvO0D00UG MOV R23. NFRESB iThis is number of public free spool blocks 
119 3 
120 i Finished 
i21 i 
122 011230 01246005 12s: MOV (SP)+,R5 
123 011232 012604 MoV (SP)+,R4 

124 011234 012603 MOV {(SP)+,R3 
125 011236 012602 MOV (SP)+,R2 
126 011240 O12601 MOV (SP)+,R1 
127 011242 000207 PH: RETURN 
128 i 
129 i; Error: Cannot open spool file. 
130 3 
131 011244 BH: PRINT #TSXHD iPRINT ERROR MESSAGE 
132 011252 .PRINT #BOSF 
133 011260 000137 004250’ JMP INISTP sABORT INITIALIZATION 
134 i 

135 i Error: Invalid device specification. 
136 i 
137 011264 9010001 Lif: MOV RO, Ri iSave device name 
138 011266 .PRINT #TSXHD iPrint error message 
139 011274 . PRINT #BOSF 
140 011302 004737 010170’ CALL BADDEV s;Print invalid device specification 

m
y
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SPLCLD -~- Set up spooling to a CL. device 

1 .SBTTL SPLCLD -- Set up spooling to a CL device 
2 J me a ee ec a ee a i "sone ec eae ee om mas eee em et a em i ee es ar 

3 i; SPLCLD is called to set up a spool device control block when 
4 i spooling is being directed to a Communication Line (CL) device. 
2 3 

é i Inputs: 
7 3 RO = CL unit number 

8 i Ri = Address of SDCB 
9 3 

10 i Outputs: 
11 i C-Flag set ==> Invalid CL unit 
i2 ; 

13 011306 010546 SPLCLD: MOV RS, ~ (SP) 
14 i 

iS >; Make sure CL unit number is valie 
16 3 

17 011310 010005 MOV RO, R5 iGet CL unit number 

18 011312 O20527 0000006 CMP RS. #CLTOTL iIs this a valid unit # 
19 011316 103022 BHIS Bt iBr if invalid 
20 i 

ail i Set up channel control block in SDCB 

me 3 

23 011320 005061 oO0o0000c CLR SDCHANtTC. SBLK (RI): Starting block # = 0 
24 011324 020527 000007 CMP RS, #7 iIs this a CL or Ci unit? 
29 0113930 101405 BLOS 1t iBr af CL unit 
26 011332 162705 000010 SUB #8.,R5 sRemove Ci unit # bias 
27 011336 013700 oO00000¢ MOV CIDEVX, RO iGet Ci device index number 

28 011342 000402 GR 2s 
29 011344 013700 Q000006 1$: MOV CLDEVX, RO iGet CL device index number 

30 011350 010061 o9o00000C 2$: MOV RO, SDCHANt+C. CSW(R1); Set device index number 

31 011354 110561 o00000C MOVB RS, SDCHAN+C. DEVQ(R1); Set unit # 
ae ; 

33 i We successfully set up a CL unit 
34 i 
39 011360 000241 CLC ;Signal success on error 

36 011362 000401 BR 9% 
37 3 

38 i We cannot apen this Ch unit 
39 3 

40 011364 000261 8: SEC iSignal error 

41 i 
42 i Finished 

43 ; 
44 011366 012605 9: MOV (SP )+,R5 
45 011370 000207 RETURN
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CHKCLD -- See if a device name is a CL or Ci unit 

i . SBTTL CHKCLD ~~ See if a device name is a CL or Cl unit 
2 Beemer nem me cme me a ee eee mee eee mm ee ee ee ea a a et i ee i i i 
3 i Determine if a rad50 device and unit name is a CL or Ci device. 
“4 i 

+) ; Inputs: 
& i RO = RadSO device spec 
7 i 

8 i Outputs: 
9 i C-flag set ==> Not a CL or Cl unit 

10 ; C-flag cleared ==> This is a CL or Ci unit 
11 i RO = Ch unit number (0-15) 
12 i 

13 011372 CHKCLD: 
14 j 

15 3 See if this is a CL unit 
14 i 

17 011372 020037 9000202 CMP RO, RS5OCL iIs name "CL"? 
18 011376 OoO1411 BEQ it iBr if yes 
19 011400 020037 000204’ CMP RO, RS5OCLO iIs name in the range CLO to CL7? 
20 011404 103432 BLO 8s iBr if not 
21 011405 020037 000206’ CMP RO, RSOCL? 
e2 O11412 101005 BHI 2s 
23 011414 1463700 000204’ SUB RSOCLO, RO sGet CL unit number 
a4 011420 000422 BR 7% 
eo O11422 005000 1: CLR RO iCL = CLO 
26 011424 000420 BR 7% 
27 i 

28 ; See if this is a Ci unit 
29 i 

30 011426 020037 000210’ 2s: CMP RO, R50C1 iIs name "Ci"? 
31 011432 001413 BEQ 3S ;Br if yes 
32 011434 020037 000212’ CMP RO, RS5OC10 iIs name in the range C10 to C17? 
33 011440 103414 BLO 8s iBr if not 
34 011442 oO20037 000214’ CMP RO, R50C17 
35 011446 101011 BHI 8s 
36 011450 163700 000212" 5UB R50C10, RO iGet unit number 
37 011454 062700 9000010 ADD #8.,RO0 >Bias by 8 for Ci units 
38 011460 000402 BR 7% 
37 011462 012700 dO00010 3H: MOV #8.,RO0 iC1 = CL8 
40 i 
41 3 This is a CL or Ci unit 
42 ; 
43 011466 000241 78: CLC sSignal success on return 
44 011470 o000401 BR 9¢ 
45 i 
46 ; This is not a CL or Ci unit 
47 3 
48 011472 000261 Bs: SEC iSignal failure on return 
49 ; 

90 i Finished 
ol 3 
92 011474 000207 OF: RETURN 

a
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CVTDVU -- Convert device name to dev index and unit # 

i .SBTTL CVTDVU -- Convert device name to dev index and unit # 
“” BUTT Seat mone seems cores etre ere cme cents conte somes omten enate spans seen sat stutt soso st an: tums: cemns onsen sures soem seeps satit einin einen conte sees teen® ttuee aime court Sieh Ene state wien Gott Cent eenm GOuPD snee: evans fente Sean Sever smite néiee dines Stete niet Sean GenbY ueuae suiur Hgte eueee Semne MUSE seuss Genin eats amen arte Guttt erie éneus tein res arsee seone ese 

3 $6 COVTDVU is called to convert a RADSO device name into the corresponding 
4 i device index number and unit number. 
se) i 
& 3 Inputs: 
7 3 RO = RADSO device name. 
8 i 
9 3 Outputs: 

10 i C-flag cleared ==> Conversion successful. 
il 3 C~flag set =aa> Unable to find device name in tables. 
ie i RO Device index number (low byte), device unit number (high byte). 
13 3 

14 011476 010246 CVTDVU: MOV Roa, —(SP) 
15 011500 0103464 MOV RG. -( SP) 
14 i 

17 i Split the unit number off of the full device name 

198 i 

19 011502 010003 MOV RO, R3 iGet full device name 
20 011504 005002 CLR R2 ;Set up for divide 
2@i 011506 071227 900050 DIV #50, R2 iSplit name and unit (RO=name, Ri=unit) 
22 O11512 005703 TST R3 iWas a unit number specified? 
esa 011514 001402 BEG 1¢ iBr if not 
24 011516 162703 000036 SUB #36; R3 iConvert unit number to binary value 
25 011522 010300 L$: MOV R3, RO 3Get unit number 
26 011524 000300 SWAB RO +Position to high-order byte 
a? ; 

28 i Look up the device name to get the device index 
29 3 

30 011526 070227 000050 MUL. #50; Re sNow get the device name without unit number 
31 011532 013702 0000006 MOV NUMDEV, Re’ Get index number of last device 
Se 011536 020362 0000006 ae: CMP R3, PNAME(R2) iSearch for device in name table 
33 011542 001407 BEQ 3H ;Br if found it 
34 011544 162702 000002 SUB #2,R2 iTry next device 
35 011550 002372 BGE a sLoop if more to check 
36 3 

37 i Error, cannot find device name in tables 
38 ; 

39 011552 012700 177777 MOV #-1, RO ;Set device # = unit # = -1 
40 011556 000261 SEC ;Signal error on return 

41 011560 000402 BR I$ 
42 i 
43 i Found the device in the tables 
44 i 
45 011562 050200 3: BIS R2, RO iCombine device # and unit # 
46 011564 000241 CLC +Signeal success on return 
47 i 
48 i Finished 
49 j 

90 011566 012603 oS MoV (SP)+,R3 
g1 011570 012602 MOV (SP)+,R2 
Se 011572 000207 RETURN 

ma
m,
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mr
. 

FORCEO -- Force a @-char dev name to unit 0 

1 .SBTTL FORCEO ~- Force a 2-char dev name to unit 0 

z Bree ce cme ne ree meee ae a ent me se ss ce i tna i massa i ee, ee te eee ue mmr em he en 

3 i Inputs: RO points to a RADSO device name 
4 ; 

a i; Qutputs: If the Ord char of the device name pointed to by RB is 
& 3 blank, then it is changed to 0 
7 3 
8 011574 0103464 FORCEO: MOV R23, -(SP) 
9 011576 010444 MOV R4,—-(SP) 

10 011600 0105464 MOV RS, -(SP) 
11 011602 011305 MOV (R3),.R5 iMOVE CURRENT DEV NAME TO R5 
12 011604 005004 CLR R4 ;SET UP FOR DIVIDE 
13 011606 071427 000050 DIV #50, R4 iSEPARATE INTO NAME AND UNIT 
14 011612 005705 TST R5 iWAS GRD CHAR BLANK? 
15 011614 001012 BNE re) iRETURN IF NOT 
16 011616 010405 MOV R4,R5 iGET HIGH 2 CHARS 
17 011620 005004 CLR R4 iSET UP FOR ANOTHER DIVIDE 
18 011622 071427 000050 DIV #50, R4 i SEPARATE 1 & 2 CHARS 
19 011626 005704 TST R4 ;WAS CHAR 1 BLANK? 
20 0114630 001404 BEG 9% iEMPTY OR INVALID DEV NAME! 
2@il 011632 005705 TST RS ;WAS CHAR 2 BLANK? 
ee 011634 001402 BEQ I$ 31-CHAR DEV NAME SHOULD BE INVALID??? 
23 011636 062713 9000036 ADD #°R 60, (RD) iFORCE TO UNIT O 
24 011642 012605 S$: MOV (SP)+,R5 
29 011644 012604 MOV (SP)+, R4 
26 011646 012603 MOV (SP)+,R3 
27 011650 000207 RETURN 

1
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ALOCBF -- Allocate buffer space 

1 
2 

3 
4 
Hi) 
& 
7 
8 
9 

10 
1i 
12 
13 
14 011652 0101464 

15 
16 
17 
18 011654 010537 90000006 

19 011660 062705 o00000C 

20 
ai 
aa 
23 011664 010537 dO00000¢ 
24 011670 013701 90000006 

25 011674 020137 0000006 

26 011700 103002 
27 011702 O13701 90000006 

28 011706 070127 O00000G 

29 011712 060105 
30 011714 010537 O000006 

31 
32 
33 
34 011720 012700 oO00000C 

35 011724 003404 
36 011726 010537 0000006 

37 011732 062705 9000000C 

38 
39 
4Q 
41 011736 013701 O00000¢ 

42 011742 001405 
43 011744 010537 600000¢ 

44 011750 070127 000000¢ 

45 011754 060105 
4s 
47 
49 
49 011756 010537 000000¢ 
50 011762 062705 000000C 

oi 
oe 
a 
54 011766 010537 0000006 

55 011772 013701 0000006 

56 011774 062701 90000006 
57 012002 070127 dO00000G 

e
e
 

T
e
 

e
e
 

L
y
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.SBTTL ALOCBF -~- Allocate buffer space 

ALOCBF is 

is not in 

Inputs: 

cotee eve swear 1008 anenD orean GEER inde wntim sunte qpnge sntet Metde ennen Sete temiy Gun. seem anaty guna aunee conte C#m SIt=y STEM GIEGD GbiEa Grete HST “iteD SeEEY OTUGE chat: conte GOSE! soem tne OTED Compe GONE SnUEE Cele StNEN aOQED eenEy AnUTT eneHO simeG SINGR enURD SERN CONOR ane=E eneny SRELG cane Sone GEO SORE ooo SOE count sange GREED spam enees SanGe SEG mraen SEINE Gene conES sinht mune ones Gaon soonee 

calied to allocate space for buffers. The allocated space 
itialized but simply reserved. 

R5 = Start of area to allocate buffer space in. 

Outputs: 

RS = Address beyond end of buffer area. 

CHNBAS = 
CHNEND = 

ALOCBF: MOV 
3 

3 

F) 

138: 

\ 

3 

3 

11% 

3 

i 

10% 

ASSIGN sp 

MOV 
ADD 

ASSign sp 

MOV 
MOV 
CMP 
BHIS 
MOV 
MUL 
ADD 
MOV 

Address of base of I/O channel space. 
Address past end of I/O channel space. 

Ri,-<(SP) 

ace for I/O queve elements. 

R5, FRETOG iSTART OF I/0 QUEUE SPACE 
#IOQSIZ#NUMIOG, R5; RESERVE SPACE FOR I/0 QUEVE ELEMENTS 

ace for shared PLAS region control blocks 

RS, SHRRCB iStart of area for RCB’s 

VNGR, R1 iGet number of RCB’s wanted 

Ri, VMXWIN iMust have one for each display window 
13% iBr if ok 

VMXWIN:; R1 iForce one for each window 

#RCOSHESZ, R1I iMultiply by size of each block 

Ri,R5 sAllocate space for RCB’s 

RS, SHRRCN sAddress of end of region 

Assign space for fork blocks 

MOV 
BLE 
MOV 
ADD 

#<CNUMFPRKA-FRKGEN>, RO ; Get # fork blocks to allocate 

114 iBr if none to allocate 

RS, FRKINI ;Set pointer to start of area 
#<<NUMPRA-FRAGEND HF QS$SZ>,.R5 i: Reserve space for fork blocks 

Assign space for job monitoring control blocks 

: MOV 
BEQ 
MOV 
MUL. 
ADD 

Alliacate 

: MOV 

ADD 

Aliocate 

MOV 
MOV 
ADD 
MUL. 

VMXMON, R1I iAny yob monitoring blocks wanted’? 

10% iBr if nat 
RS, MONFGH Start of job monitoring control blocks 

#JM$$5SZ,.R1 sCompute space needed for control blocks 

Ri, RS iAllocate the space 

space for system message buffers. 

RS, SNMSHD iHEAD OF SYSTEM MESSAGE BUFFER AREA 
#<NMSNMB#SBS$SZ>,R5; RESERVE ROOM FOR MESSAGE BUFFERS 

space for INSTALLed program table 

RS. INSTBL iBase of table 
VNUIP, RI i# slots for user installed programs 
#NSIP, RI isAdd # slots for system programs 
#IISG$SZ,R1 iMultiply buy size of each silat
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ALOCBF -- Allocate buffer space 

5B 012006 0601065 
59 012010 010537 o00000¢ 

50 
él 
be 
63 012014 010537 0000006 
64 012020 012701 0000006 
65 012024 070137 0000006 
66 012030 060105 
67 012032 010537 900000¢ 
68 
69 
70 
71 012036 005737 000000¢ 
72 012042 001404 
73 012044 010537 0000006 
74 012050 062705 900000C 
73 
76 
77 
78 012054 013701 d000000¢ 
79 012060 001407 
80 012062 070127 O00000¢ 
81 012066 010537 0000006 
82 012072 060105 
83 012074 010537 90000006 
84 
85 
84 
87 
88 
89 012100 O12701 000002 
90 012104 020127 O000006 
91 012110 101007 
92 012112 010561 900000¢ 
93 012116 062705 000020 
94 012122 062701 000002 
95 012126 000766 
9S 
97 
99 
99 012130 012701 000002 

100 012134 oO20127 600000¢ 
101 012140 101403 
102 012142 O20127 O000006 
103 012146 103422 
104 012150 026127 0000006 
105 012156 001404 
106 012160 O26127 O00000¢ 
107 012166 9001012 
108 012170 010561 O000000¢ 
109 012174 010561 0000006 
110 012200 062705 90000006 
111 012204 010561 000000¢ 
112 012210 062705 0000006 
113 012214 062701 0600002 
114 012220 020127 0000006 

0000006 

OO0000G 

fo
nt

s 
t
w
o
 

Se
e 

to
e 

4 

j
e
e
»
 

we
 

ie
 

te
 

we
 

# 

$5 : 

3s: 

8s: 

7: 

ADD 
MOV 

Allocate 

MOV 
MOV 
MUL 
ADD 

MOV 

Alilacate 

TST 
BEQ 
MOV 
ADD 

Allocate 

MOV 
BEG 
MUL 
MOV 
ADD 
MOV 

Ri,RS 
RS, INSTBN 

sAllocate space for table 
sPointer past end of INSTALL table 

space for device mount entries 

RS, CSHDEV iPoint to start of area 

#CDSESZ, Ri ;Get size of each entry 
VMXCSH, R1 iMultiply by number of entries 

Ri,RS iReserve space for table 
RS, CSHDVN iSave pointer past end of table 

space for data cache control blocks 

CSHALC iIs data caching wanted? 
12% iBr if not 

RS, CCBHD ijHead of free list area 
H#NUMCCBHCCHéESZ,R5 iAllocate space for control blocks 

space for spool file control blocks 

NSPLFL, Ri iGet # spool file control blocks needed 

1% iBr if none needed 

#SFCBSZ,Ri ;Compute space needed by control blocks 

RS. SFCB iBase of control block area 

Ri,RS ;Allocate space for control blocks 

RS, SFCBND sEnd of control block area 

Allocate space for a 16 byte vector for each multiplexer. 
This vector is used to map from the mux line number to the 
TSX-Plus logical line number. 

MOV 
CMP 
BHI 
MOV 
ADD 
ADD 
BR 

Allocate buffers to hold characters for DMA transfers to DH1i1l multiplexers 

MOV 
CMP 
BLOS 
CMP 
BLO 
CMP 
BEG 
CMP 
BNE 
MOV 
MOV 
ADD 
MOV 
ADD 
ADD 
CMP 

#2, R1 i START WITH FIRST MUX 
Ri. #LSTMX sHAVE WE DONE ALL MUX ’S? 
oF i3BR IF YES 
RS, MXLNTCRI) i;SET ADDRESS OF START OF VECTOR 
#16.,.R5 sRESERVE SPACE FOR VECTOR 
#2,R1 *+ADVANCE TO NEXT MUX 
2% 

#2,Ri iStart with first line 

Ri; #LSTPL iIs this a primary time-sharing line? 

3S iBr aif yes 
Ri. #FSTIOL iIs this a CL line? 

7 iBr if not 

LCOCDTYP(R1).#CDX$DH ; Is this line connected to a DH1I1? 

BS iBr if yes 

LCDTYP(R1),.#CDX#$VH i: Is this line connected to a DHV1L1I?7 

7H iBr if not 

RS, LDHBIBC(RI) iSet address of start of buffer ft 

RS, LDHBIP(RI) iInitialize pointer into buffer it 

#DHBFSZ,. RS iReserve space for buffer 

RS, LDHB2B (RI) iSet address of start of buffer 

#DHBFSZ,RS sReserve space for buffer 
#2,R1 iGet # of next line 

Ri. #LSTHL iHave we checked all tines? 

1)
 

ma
in
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ALOCBF -- Allocate buffer space 

115 012224 101743 BLOS i$ iBr if not 
116 O12226 005205 INC RS ;Bound up to next word 

117 012230 042705 o000001 Bic #1,R5 
118 i 

119 i; Allocate space for tables that keep track of space in swap file 
120 ; 
121 012234 105737 O00000¢ TSTB VSWPFL. iIs this a swapping system? 
122 012240 001415 BEG 14% iBr if not 
123 O12242 013700 O00000G MOV VSWPSL, RO iGet # slots in swap file 
124 012246 006300 ASL. RO iAllocate 2 bytes per slot 
125 012250 010537 0o000000¢6 MOV RS, SWPPOS iStart of table with starting block #/’s5 
126 012254 060005 ADD RO, RS iAllocate space 
127 012256 010537 oO000006 MOV RS, SWPJOB iStart of table with job #/’s 
128 012262 960000 ADD RO, RS sAllocate space 
129 012264 010537 O000006 MOV RO, SCPFHD iPointer to area with command packets 
130 012270 062705 oO00000C ADD #NSCP#SP$45Z2,R5 i; Allocate space for swap command packets 
13i j 
132 i Allocate a Si2-byte buffer to use to access job context blocks 
133 i 
134 012274 010537 oO00000¢ 148: MOV RS. CXTBUF iSet address of buffer 
135 012300 062705 001400 ADD #1400, R5 iReserve space for the buffer 
136 3 
137 i; Make sure TSX is not too big. 
138 F 
139 012304 010500 MOV RS,RO iGET CURRENT MEMORY ADDRESS 
140 012306 004737 dO25312’ CALL CHAMEM i;CHECK FOR SPACE OVERFLOW 
141 i 
142 i; Finished 
143 j 

144 O12312 0124601 MOV (SP)+,R1i 
145 0123914 000207 RETURN 

a
m
,



TSINIT -- TSX startup initializ MACRO VOS5.04 Thursday 17-Dec-87 08:39 Page 37 

ma
r.
 

ALCSLO -- Allocate silo buffers for lines 

1 .SETTL ALCSLO -- Allocate silo buffers for lines 
2 J TIT a ee cee ettee ae atte seme wetie sh cee sone ett sae one site seer see aru stats ston ave Stee sonte none fart coven seree St stim tine net Ste sine sm sete suey seen sens seats eer coat fume eter von ere tram mun seme oun sonep amie site foamy Shane gum oat SASK) Sm men SA fine etet Sie exten ene ont see cred Grete wand "auy-enne stem 

x} i Allocate the silo buffers that are used to hold characters as they 
4 3 are received from serial lines. 

o 3 

6 3 Inputs: 

7 i RS = Current pointer to start of free memory. 
8 3 

9 i Outputs: 
10 i RS = New pointer to start of free memory. 
it i 

12 012316 010146 ALCSLO: MOV Ri,—-(SP) 

13 012320 010246 MOV Re, -(SP) 
14 i 

15 ; Begin loop to check each line 

16 i 

17 012322 012701 O00000¢6 MOV #LSTHL, Ri iGet index to last hardware line 

18 3 

19 i Only allocate silo buffers for real lines 

20 3 

#1 012326 012702 000040 ig: MOV #32.,R2 ;Set minimum size for time-sharing lines 
22 012332 020127 000000¢ CMP Ri, #LSTPL iIs this a primary line? 
23 012336 101405 BLOS 2% iBr if yes 
24 012340 O20127 O00000G6 CMP Ri, #FSTIOL iIs this a CL line? 
29 012344 103463 BLO sk iBr if not 
26 012346 012702 000020 MOV #16.,R2 ;Set minimum size for CL lines 
a7 3 

28 i; Determine how much space to allocate 
2? i 

30 012352 016100 9000000¢C af MOV LHIRBACRI). RO iGet requested size 
31 012356 001002 BNE Bs iBr if a size was specified 
32 012360 013700 90000008 MOV VNCSLO, RO iUse default valve 
33 012364 020027 0000006 Bs: CMP RO, #MAXSLO iConstrain size to 255 bytes 
34 012370 101402 BLOS at iBr aif ok 
35 012372 012700 0000006 MOV #MAXSLO: RO iReduce size 
36 012376 020002 3H: CMP RO, R2 iCompare with acceptable minimum 
37 012400 103001 BHIS 4g iBr aif ok 
38 012402 010200 MOV R2, RO iUse minimum size allowed 
39 012404 010061 90000006 4: MOV RO, LHIRBACRI) iSet # bytes to be allocated for silo 

40 i 
41 i; Allocate the space 
42 i 

43 012410 010561 0000006 MOV RS, LHIRBB(R1) iSet base address of buffer 
44 012414 010561 0000006 MOV RS, LHIRBPC(R1) sInit pointer where to store next char 

45 012420 010561 Q00000G MOV RS, LHIRBE CRI) iInit pointer where to get next char 
46 012424 010061 0000006 MOV RO, LHIRBS(R1) iSet # free bytes in buffer 
47 012430 060005 ADD RO, RS iAllocate space for buffer 
48 012432 010561 o000000¢ MOV RS, LHIRBECRI) ;Set address beyond end of buffer 
49 i 
90 i Set up control information about when to send XON and XOFF 
we ; 
S2 012436 006200 ASR RO iGet 1i/2 of buffer size 
593 012440 162700 000002 SUB #2, RO iMinus two characters 
594 012444 116102 0000006 MOVE LHIRBC (RI), R2 iGet specified size for XOFF point 
539 012450 001002 BNE ek ir if valve specified 
56 012452 113702 0000006 MOVB VNC XOF, Re iTry default 
27 012456 020200 a: CMP R2,RO iIs specified value ok?
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BLOS 
MOV 
MOVB 
MOVB 
BNE 
MOVB 
CMP 
BLOS 
MOV 
MOVB 

Thursday 17-Dec-87 08:39 

5 
RO. Re 
R2, LHIRBCCRI) 
LHIRBC+1i (RI), R2 
7 
VNC XON, Re 
R22, RO 
10% 
RO. Re 
Re, LHIRBC+1i (RI) 

3 Do the next line 

SUR 
BGT 

3 Finished 

ALCSLO ~-- Allocate sile buffers for lines 

58 012460 10601401 

59 012462 010002 

60 012464 110261 900000¢ és: 

61 0124/70 116102 OOQOQU0TGS 

62 012474 001002 

63 012476 113702 0000006 

64 012502 020200 78: 

69 012504 101401 

66 012506 010002 

67 012510 110261 9O00001¢ 10$: 

68 ; 

469 

70 i 

71 012514 162701 000002 Of 

72 012520 003302 

73 i 

74 

75 i 

76 O12522 0052095 

77 012524 042705 oO00001 

78 012530 012602 

79 012532 012601 

80 012534 000207 

INC 
BIC 
MOV 
MOV 
RETURN 

#2, R1 
is 

RS 
#1,R5 
(SP)+, Re 
(SP)+,R1 

Page 37-1 

iBr aif yes 
iNo. use size/2-2 

iSet # of chars when XOFF sent 
sGet specified size for XON point 
iBr if a value was specified 
iTry default 

iIs specified value ok? 
iBr if ok 

iNo. use size/2-2 

iSet # of chars when XON sent 

Get next line index number 

iLoop if more to do 

iForce R5 to be even 

a
,
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~- Allocate buffers in extended memory region ALBFX 

C
O
N
 
G
o
b
 

M
e
 

012536 
012540 
012542 

012544 
012550 
012556 
012560 
012564 
012566 
012572 
012574 
012600 
012604 
012610 
012614 
012620 
012622 
012626 
012630 
012634 
012640 
012642 
012644 
012650 
012654 
012660 
012664 
012670 
012674 
012676 
012702 
012706 

012710 
012714 
012716 
012724 
012732 
012736 
012742 

010144 
010244 
010346 

012701 
032761 
001047 
020127 
103403 
O20127 
101441 
010541 
012702 
010261 
016100 
010061 
060002 
010261 
010003 
062703 
072327 
0603022 
060300 
010261 
066100 
066102 
010261 
062700 
072027 
060005 
062701 
O20127 
101720 

005737 
001451 
013737 
013737 
010537 
012701 
070137 

000002 
O000006 

0000006 

0000006 

0000006 
0000006 
0000006 
0000006 
0000006 

0000006 

000007 
177775 

0000006 
0000006 
0000006 
0000006 
000077 
177772 

000002 
0000006 

0000006 

0000006 
O00000¢ 
0000006 
O00000G 
0000006 

0000006 

O000006 
0000006 

.SBTTL ALBFX ~~ Mllocate buffers in extended memory region 
2 nent eoset CES CNS SROgE SENPT SUEY Une Coen GiOee quuU GhbEL SHnES Gainer GmDG COGhT SONI Sine: Saat DantT SENET Hemty SEEMS GODS LIES CObOL on-e- SattD SUMO Noten GDETL CREED CObUD CINE MONEE GEEEY CUES ECED Eten Casta GAME CHEST QUEM EDGE GxnGD GONE CEEWE GONE) SUETS SEEIY OpeeY EUESY SOLED SOGI) SLU) atmEE ctmee COND SEEN SORES ROOM Gham ahET? SOE enenh Gann SON GOUT GWE MINOT See “Ore Git eoven 

ALBFX is called to allocate space for buffers that are not constrained 
i to Fit in the 40Kb region that TSX-Plus occupies. 

Inputs: 
RO = 

i Qutputs: 

; RS = 

ALBFX: MOV 

MOV 
MOV 

Ri.-(SP) 
Ra. -(SP ) 
RG. -(SP ) 

64-Byute address of base of free memory region. 

Address above top of buffers allocated. 

3 Allocate character buffers for all lines 

3 Note: 

MOV 
BIT 
BNE 
CMP 
BLO 
CMP 
BLOS 

1s: MOV 
MOV 
MOV 
MOV 
MOV 
ADD 
MOV 
MOV 
ADD 
ASH 
ADD 
ADD 
MOV 
ADD 
ADD 
MOV 
ADD 
ASH 
ADD 
ADD 
CMP 
BLOS 

3S: 

#2,R1 
#$DEAD, LSWO(R1) 
= 
Ri, #FSTDL 
1% 
Ri, #LSTDL. 
2% 
RS, LTTPAR(RI) 
#VPARS, Re 
R2, LINBUF (RI) 
LINSIZ(R1),.RO 
RO,LINSPC(RI) 
RO, R2 
Re, LINEND(R1I) 
RO, R3 
#7,R3 
#-3, RG 
R3. Re 
R3, RO 
R2, LOTBUF (RI) 
LOTSIZ(R1),.RO 
LOTSIZ(R1i).Re 
Ra, LOTEND(R1I) 
#77,R0 
#-6, RO 
RO, RS 
#2,R1 
Ri. #LSTSL 
3S 

Character buffer space will be accessed by mapping through PAR 6&6. 

iGET 1ST JOB INDEX NUMBER 
31S THIS LINE INSTALLED? 
iBR IF NOT -- DON’T ALLOCATE ANY BUFFER SPACE 
31S THIS A DETACHED JOB LINE? 
;BR IF NOT 
;DETACHED JOB LINE? 
iBR IF DETACHED JOB -- DON’T ALLOCATE BUFFERS 
iSET PHYSICAL MEMORY PAR OFFSET FOR BUFFER 
iGET VIRTUAL MEMORY ADDRESS FOR BASE OF PARS 
i INPUT BUFFER STARTS AT BASE OF PARS REGION 
iGET # BYTES FOR INPUT BUFFER 
iSET # FREE BYTES IN INPUT BUFFER 
i ADVANCE VIRTUAL ADDRESS 
iPOINTS PAST END OF INPUT BUFFER 
iGet # bytes in input buffer 
iBound up to multiple of 8 
iGet # bytes needed in activation-flag buffer 
iReserve space for activation—-flag buffer 
iAccumulate total buffer space 
iPOINTS TO START OF OUTPUT BUFFER AREA 
i; ACCUMULATE # BYTES IN BOTH BUFFERS 
i ADVANCE VIRTUAL ADDRESS COUNTER 
i SAVE ADDRESS OF END OF OUTPUT BUFFER 
;BOUND UP TO MULTIPLE OF 64 BYTES 
iCONVERT TO # 64-BYTE BLOCKS ALLOCATED 
i ADVANCE PHYSICAL MEMORY PAR ADDRESS 
i; ADVANCE LINE NUMBER 
iHAVE WE DONE ALL LINES YET? 
iBR IF MORE TO DO 

i Allocate space for shared file record locking data structures 

TST 
BEG 
MOV 
MOV 
MOV 
MOV 
MUL. 

VMXSF 
we: 
VNUMDC, NUMDCD 
VMXSFC, NUMCDB 
RS. LOKMEM 
#FFSESZ,.R1 
VMXSF.R1 

sShared file support wanted? 
iBr if not 

;Set number of data cache blocks 

;Set number of free CDB‘s 

iSet phys address of base of area 
;>Size of an FDB 

i Times number of FDB’s
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58 
59 
60 
i 
42 
63 
64 
45 
66 
67 
48 
69 
70 
74 
72 
73 
74 
75 
76 
77 
78 
79 
gO 
ai 
a2 
a3 
a4 
85 
86 
87 
as 
a9 
90 
71 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 

~~ TSX startup initializ MACRO VO5.04 Thursday 17-Dec-87 08:39 Page 38-1 
“~~ Allocate buffers in extended memory region 

012746 062701 oo0000°0 ADD 

012752 013703 0000006 MOV 

012756 006302 ASL. 
Vide/60 V62/03 VOU0000G ADD 

012764 070337 o000000¢ MUL 

012770 O60301 ADD 

012772 012703 o00000¢ MOV 

012776 070337 0000006 MUL. 

013902 060301 ADD 

013004 062701 9000100 ADD 

013010 072127 177772 ASH 

013014 042701 176000 BIC 

013020 060105 ADD 

013022 010537 0000006 MOV 

013026 013701 O00000¢ MOV 

013032 070127 000010 MUL 

013036 060105 ADD 

0139460 105737 6000006 ab) TSTB 

013044 001415 BEQ 

013046 013701 0000006 MOV 

0139052 001412 BE 

013054 010561 oo000006 O$: MOV 

013060 113703 0000006 MOVB 

013064 072327 000003 ASH 

013070 060305 ADD 

013072 016101 0000006 MOV 

013076 001364 BNE 

i Allocate 

013100 012701 0000006 78: MOV 

013104 001407 BEG 

0139106 010537 9o000006 MOV 

013112 062701 000077 ADD 

013116 O72127 177772 ASH 

013122 060105 ADD 

3 Finished 

013124 012603 OF: MOV 

013126 012602 MOV 

013130 012601 MOV 

O13132 000207 RETURN 

#CNLINES#FWHESZ>.R1 i: Space needed for wait blocks 

VMLBLK, R& iMax blocks a CDB may hold locked 

R3 ;Two bytes per entry 
#FCSLBEN, RG ;Add base size of a CDB 

VMXSFC, R3 i Times number of shared file channels 

R3,R1 sAccumulate space needed 

#DC$$SZ,R3 iSize of a data cache descriptor 
VNUMDC, RG i Times number of data cache entries 
R3,R1i iReserve space for data cache descriptors 
#64.,R1 iBound up to 64 byte unit 
#-6,R1 iConvert to # 64 byte units 
#176000, R1 iClear sign extension 

R1i,RS iReserve space for data structures 

RS, LOKCSH iSave pointer to start of cache buffer area 

VNUMDC, R41 i# shared-file data cache blocks wanted 
#8.,R1 i8 64-byte blocks each (512 bytes each) 
R1i,R5 iReserve space for data cache buffers 

Allocate space for mapped 1/0 buffers 

MIOFLG sAre any mapped 1/0 buffers needed? 
7% iBr if not 

MIOBHD, R1 #Point to ist mapped I/0 control biock 
7% iBr aif no more buffers needed 
RS. MISSBP (RI) iSet address of base of buffer 

VMITOSZ,R3 iGet # blocks for buffer 

#3,R3 iConvert to # 64-byte pages 
R3,R5 sAllocate space for buffer 

MISLNK(RI), RI iGet address of next control block 

o$ iLoop if more to allocate 

space for performance monitor data buffer if it is wanted. 

#PMSIZE,R1 iDID USER GEN IN PERFORMANCE MONITOR FEATURE? 
9S BR IF NOT 
RS» PMPAR iSET BASE ADDRESS OF PM BUFFER 
#77,R1 iBOUND SIZE UP TO 64-BYTE MULTIPLE 
#~-6, R1 i CONVERT TO # 64-BYTE BLOCKS 
Ri.RS i ADVANCE FREE MEMORY POINTER 

(SP )+,R3 
(SP )+,R2 
(SP)+,R1 

m
m
,
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GOPNAMN -- Open channel to TSKMON 

1 
z 
3 
4 

5 
& 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 013134 0102464 
18 
19 
20 
2i 013136 
22 013156 103517 
23 
a4 
29 
26 013160 013702 000152’ 
27 013164 
29 
29 013220 016200 000050 
30 013224 062700 000003 
31 013230 042700 oO00001 
ge 013234 010037 9000006 
He 
34 013240 162700 0000006 
35 013244 010037 6000006 
36 013250 062700 000777 
37 013254 000241 
38 0139256 0046000 
39 013260 900300 
490 013262 042700 177400 
41 013266 063700 90000006 
42 013272 010037 000000¢ 
43 
44 013276 016237 000042 0000006 
45 
46 013304 016237 000040 0000006 
47 
43 
AD 
20 
oi 
v2 O13312 016237 000300 90000006 
ar 
24 
oD 
96 019320 012700 0000006 
97 013324 013702 000072 

ee
, 

3 
i
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.SBTTL OPNKMN ~-- Qpen channel to TSKMON 
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OPNKMN is called to open an I/O channel to TSKMON SAV file and to 
set up information about TSKMON. 

Lookup TSKMON file. 

. LOOKUP 
BCS 

Read block O 

2S 

Inputs: 
RS = Address of base of free memory area 

Outputs: 
KMNCHN = Saved status of channel to use to access TSKMON SAV file. 
KMNTOP = Top of memory address for TSKMON. 
KMNHIT = Top address of TSKMON — KMNBAS. 

KAMNPGS = Number of 256-word memory pages needed for TSKAMON & context area 

KMNSTK = Address of stack toa use while TSKMON running. 
KMNSTR = Starting address of TSKMON. 

PNKMN: MOV R2, -(SP) 

#AREA, #1, HAMNNAM i TRY TO FILE KMON SAV FILE 
;BR IF NOT THERE 

of save file and extract some information. 

iPoint to work buffer 

#AREA, #1,R2, #256.,#0 ; READ BLOCK O OF SAV FILE 

GET TOP ADDRESS OF KMON 
*#BOUND UP TO NEXT WORD 
;FORCE EVEN 

memory pages needed while kmon running. 
i BASE ADDRESS OF KMON 
3; TOP OF TSKMON — KMNBAS 
i BOUND UP TO PAGE SIZE 

sCVT TO # WORDS 
iCVT TO # PAGES 

i# PAGES NEEDED FOR JOB CONTEXT AREA 
i# 256-wd pages needed for kmon + context area 

s INITIAL STACK POINTER FOR KMON 

MOV WRKABUF, Re 
. READW 

Determine size of kmon 

MOV DOCR2), RO 
ADD #3, RO 
BIC #1,R0 
MOV RO. KMNTOP 

Determine number of 256-word 
SUB #KMNBAS, RO 
MOV RO, KMNHI 
ADD #511.,R0 
CLEC 
ROR RO 
SWAB RO 
BIC #°C377,R0 
ADD CXTPAG, RO 
MOV RO, AMNPGS 

Determine Kmon stack pointer. 

MOV 42¢(¢R2), KMNSTK 
Determine Kmon starting address. 

MOV 40 (R2), AMNSTR 

Set up demo-system time limit 

i; STARTING ADDRESS 

{If this is a demo version of TSX-Plus, the number of minutes the sustem 
is to run before it crashes is stored in location 300 of TSKMON) 

MOV 300 (R22), DTLX ;SET DEMO TIME-LIMIT 

Now save status of channel so we can do a reopen when we need kman. 

MOV 
MOV 

#AMNCHN, RO 
AMNNAM, R2 

iGET KMON CHANNEL SAVE AREA 
iGET KMON DEVICE NAME 

mn
, 

1
m
,
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OPNKMN -- Open channel to TSKMON 

oo 
ae 
&0 
61 
62 
63 
64 
65 
66 
6&7 
48 
49 
79 
71 
7m 
73 
74 
79 
76 
77 
78 
79 
80 
81 
82 
83 

013330 

013334 
013354 
013356 
013362 
013366 

013372 
013374 

013376 
013404 
O19412 

013416 
013424 
013432 

004737 

103419 
012700 
013702 
004737 

012602 
000207 

0600137 

000137 

O24AS16 ’ 

0000006 
000102 ’ 
O24616 ” 

004250 ” 

004250 * 

CALL SETCHN i SAVE CHANNEL STATUS 

F Lookup CCL. SAV and save channel status for it. 

. LOOKUP #AREA, #1, #CCLINNAM; LOOKUP SY: CCL. SAV 
BCS Ss 

MOV #CCLSAYV, RO 

MOV CCLNAM, R2 

CALL SE TCHN 

3 Finished 

LO: MOV (SP)+,Re2 

RETURN 

iBR IF CAN’T FIND CCL 
i CHANNEL SAVE AREA 
;DEVICE NAME 
iSAVE CHANNEL STATUS 

3 Error: We could not find SY: CCL. SAV 

BH: PRINT #TSXHD 
.PRINT #NOCCL 
MP INISTP 

3 Error: We could not 

PS: .PRINT #TSXHD 
.PRINT #NOKMON 
JMP INISTP 

iPRINT ERROR MESSAGE 
s;ABORT INITIALIZATION 

locate TSKMON SAV file. 

iPRINT ERROR MESSAGE 

sABORT INITIALIZATION 

ai
n.
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CLINIT ~-- Initialize CL handier 

i .SBTTL CLINIT -- Initialize Cl handler 
re J CT a mae ee ee ete teste as ones sent anette are sen ste ston stm sete tate sm sete sts ete tet snus Ent ones este ‘ithe Stu Ane ens nime cee stom mney une snow seh sete mem cate Sete ceet eum sie coum swat ene sera seme ete mee etec ue caver sees mune stn Sie tra Sts stan seh aes ene fre Gee® eas nine smi see Snot ogee seane 

i) i Perform initialization for CL (Communication Line) handler 
4 3 
9 3 Inputs: 

& 3 RO = Address of start of free memory area. 

7 i 

8 i Outputs: 
9 i RS = Address of new start of free memory area. 

10 ; 

11 013436 010146 CLINIT: MOV Ri,-(SP) 
12 013440 010246 MOV Re, -(SP) 
13 013442 0103464 MOV R3, —-(SP) 
14 i 

15 3 Initialize tables for each CL unit 

14 i 

17 013444 005003 CLR R3 sAccumulate ring buffer sizes in R3 

18 013446 O12701 O00000c MOV HEHCCLTOTL-1>.RiiGet index # of last CL unit 
19 3 

20 i See if this CL unit is connected to hardware or is free to be 

ai 3 connected later to a time-sharing line. 

ae i 

23 013452 016102 0000006 if: MOV CLELIX(Ri), Re iIs this CL unit associated with a line? 
24 013456 001416 BEQ eh: iBr aif not 
25 013460 012762 O000006 000000¢ MOV #$SXON,LSWIO(R2); Send XON when we start the line 
26 013466 010162 9000006 MOV Ri, LCLUNT(Re) iAssociate the CL unit with this line 
27 013472 005762 0000006 TST RSR(R2) sDoes this unit have a specified RSR addr? 
28 013476 001006 BNE ek: iBr aif yes 
29 013500 005762 0000006 TST LMXNUM(R2) iIs this a mux line? 
30 013504 001003 BNE be Be iBr aif yes 
31 013506 005061 0000006 CLR CL#EPS(RI) iSay no endstring buffer 
32 013512 000472 BR 4g iLine is not genned in 
33 ; 

34 i Allocate and set up pointers for the output ring buffers 
4 Be] 3 

36 013514 0105461 0000006 a: MOV RS, CL#ORBCRI) iStart of output ring buffer 
37 013520 0105461 0000006 MOV RS, CL#ORP (R1) i Input character pointer 
3B 013524 010561 0000008 MOV RS, CL#®ORG(R1I) iNext available character pointer 
39 013530 012700 0000006 MOV #CLORSZ, RO iGet default output ring buffer size 
40 013534 005702 TST R2 3Is this CL unit cennected to a line? 
41 013536 001402 BEG &t iBr if not 
42 013540 016200 0000006 MOV LOTSIZ(R2).RO iGet size of output ring buffer 
43 013544 9010061 O000000¢ of: MOV RO, CL#ORACRI) iSet size of output ring buffer 
44 013550 O10061 O00000¢ MOV RO, CL#ORS(RI) iAvailable space in ring buffer 
45 013554 060005 ADD RO, RS iPoint beyond end of ring buffer 
46 013556 010561 O000000¢ MOV RS, CL#ORECRI) iAddress past end of ring buffer 
47 013562 060003 ADD RO,R3 iAccumulate size of output ring buffers 
49 i 
49 i Allocate space for end-of-file string buffer 
D0 i 

51 013564 O10561 O00000¢6 MOV RS, CLSEPS(R1) iSet pointer to end-ocf-file string buffer 
S2 013570 005061 O000000¢G CLR CL#EPP (RI) iNo string to print yet 
53 013574 062705 O00001G ADD #<CLEOFSt+i>. RS iReserve space for buffer 

94 013400 062703 O00001¢ ADD #<CLEOFSti>, RB siAccumulate buffer space 
99 3 

r=) i Initialize end-of-file form-feed count 
a7 i
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CLINIT -~ 

58 
59 
60 
61 
62 
63 
64 
65 
4 
67 
48 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
BO 
81 
a2 
83 
a4 
85 
Be 
87 
ae 
a9 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 

013504 

013610 
013614 
013616 
013620 
013624 
013630 
013632 
013636 
013642 
013644 
013450 
013654 
013656 
013662 

013666 

013674 

013700 
013704 

013706 
013714 
013720 
013724 
013732 
013740 
013746 
013752 
013760 
013764 
013770 
013774 
013776 

014002 
014010 
014012 
014020 
014024 
014030 
014036 

005061 

012700 
005702 
001421 
0146202 
032702 
001402 
052700 
032702 
001402 
052700 
032702 
001402 
052700 
O1006!1 

0127461 

005061 

162701 
002262 

062737 
013701 
010137 
013761 
012761 
O12761 
005061 
O12761 
062703 
062703 
010361 
003205 
042705 

022727 
101430 
062737 
013701 
010137 
013761 
012761 

Initialize Ck handler 

OO00006 

0000006 

0000006 
0000006 

0000006 
O00000G 

0000006 
0000006 

0000006 
0000006 

000102 

0000006 

000002 

000002 
0000006 
O000006 
000202 * 
0000006 
OOO0000C 
0000006 
0000066 
0000006 
O00000C 
0000006 

000001 

0000006 

000002 
0000006 
0000006 
000210" 
0000006 

O000006 

0000006 

O000006 
0000006 
0000006 

0000006 

OO0010 

O000006 

0000006 
OO0000G 

CLR CL¢EPNCRI) sInit ENDPAGE=0 

Initialize option word 

MOV 
TST 
BEG 
MOV 
BIT 
BEG 
BIS 
BIT 
BEG 
BIS 
BIT 
BEG 
BIS 
MOV 

#<COSDEF >, RO iGet default option flags 
Re iIs this CL unit connected with a line? 
7% iBr if not 
ILSW2(R2),Re2 iGet line options 

#$TAB, R2 iDoes hardware support tabs? 
2s iBr if not 
#COSTAB, RO iSet hardware-tab flag 
#$F ORM, R2 iDoes hardware support form feeds? 
3% iBr if not 
#COSFF, RO iSet hardware-form-feed flag 
#E8BIT. Re ;Does hardware want &@ bit support? 
7% iBr if not 
#COSSBT, RO sEnable 8 bit support for CL line 
RO, CLEOPT(RI) ;Set options for this CL line 

Initialize page length 

MOV #66.,CLE&LEN(RI) i: Say page length = 646 lines 

Initialize status flags 

Do next line 

Make 

CLR 

SUB 
BCE 

CLESTACRI) iInitialize status flags 

#2,R1 ;Get index # of next unit 
1s iLoop if more units to initialize 

a device table entry for "CL" device 

ADD 
MOV 
MOV 
MOV 
MOV 
MOV 
CLR 
MOV 
ADD 
ADD 
MOV 
INC 
BIC 

#2, NUMDEV i0ne more device 

NUMDEV, R14 iGet device table index 

Ri, CLDEVX iRemember index number of CL device 

RS5S0OCL, PNAME(RI) ; Set device name ("CL") 
#CLSTS, DVSTAT(R1) i; Set dev status flags 
#<CDXENCA! DX#NMT! DXSNRD>, DVFLAG(RI) i; Device info flags 
DEVSIZ(R1) iClear device size 
#HCLHEAD+4, HANENT(R1I) ; Set handler entry point (4th word) 
#CLSIZE,R3 iGet size of handler 
HCCCLTOTL#4S. S+CNIOL #32. >>,R3 ;: Add size of tables in TSGEN 
R3, HANSIZ¢(R1) iSet size of handler 
RS iMake sure free-memory pointer is even 
#1,R5 

a device table entry for C1 if there are more than 8 CL units 

CMP 
BLOS 
ADD 
MOV 
MOV 
MOV 
MOV 

#CLTOTL, #8. iAre there more than 8 CL units? 

13% Br aif nat -- Don’t need Cl 

#2, NUMDEV ;QOne more device 

NUMDEV, R1 i3Get device table index 

Ri, CIDEVX iRemember index number of CL device 

RS5SOCi.PNAME(R1) ;Set device name ("Ci") 
#CLSTS, DVSTAT(R1I) i Set dev status flags 

m
s
,
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CLINIT -- 

115 
116 
117 
118 
119 
120 
1i2i 
122 
123 
124 
125 
126 
127 
128 
129 
130 
i3i 
132 
133 
134 
1395 
136 
137 
138 
139 
140 
141 
142 
143 
144 

014044 
014052 
014956 
014064 

014072 
014076 
014100 
014104 
014106 
014112 
014116 
014120 
O14ige2 
014124 
014130 
014132 
014136 
014140 
014142 

014146 
014150 
014152 
014154 

Initialize CL 

012761 
005061 
012761 
O12761 

105737 
001023 
113703 
000303 
153703 
012702 
020322 
001407 
005722 
020227 
103772 
O12701 
000401 
011201 
110197 

012603 
012602 
012601 
000207 

handler 

H00000C 90000006 

0000006 

0000068 9000006 
000004 0000006 

0000006 

0000006 

0000006 
000522 ’ 

000556 ’ 

000021 

0000006 

MOV #<DXSNCA!DXENMT'DXBNRD>, DVFLAG(RI) i; Device info flags 
CLR DEVSIZ(R1) iClear device size 

MOV #CLHEAD+4,. HANENT(RI) ; Set handler entry point (4th word) 
MOV #4.,HANSIZ(R1) ;Set size of handler 

Set the version number to be returned by the .SPFUN used by 
VTICOM to see if it is matched to the correct version of XL/XC. 

t 
b 

‘
#
 

Se
s 

ta
e 

o
e
 

3: TSTB CLVERS i;Was a version specified in TSGEN? 

BNE 9S iBr if yes 
MOVB SYSVER, R3 iGet current RT-11 version number 

SWAB R3 iPut in high order byte 
BISB SYSUPD, R3 iPut update number in low-order byte 
MOV #CLYVTBL, R2 iPoint to table with CL version numbers 

104: CMP R33, (Ra)+ iIs this entry for our version? 
BEG 12% iBr if yes 
TST (Ra)+ ;Skip cell with CL version 

CMP R2, #CLVEND iChecked all table entries? 

BLO 104 iLoop if not 
MOV #17.,Ri iSet default CL version if not found 

BR 11% 

12h: MOV {R2),.R1i iGet correct CL version 

11: MOVE Ri, CLVERS ;Set CL version number 

; Finished 

D4: MOV (SP)+,R3 

MOV (SP)+,R2 

MOV (SP)+,R1 

RETURN
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LDINIT -- Determine LD translation table format 

1 

2 ; 
3 . 

4 

5 

& 
7 . 

8 014156 010144 LDINIT: 

9 014160 113701 9o0o0000¢ 

10 014164 001022 

11 014166 010245 

12 014170 010346 

13 014172 013703 900000¢ 

14 014176 012701 oOoo0o001 

15 014202 012702 000556’ 

16 014206 022203 1: 

17 014210 001404 

18 014212 005712 

19 014214 001374 

20 014216 O12701 000002 

@el 014222 110137 0000006 a 

ee 014226 012603 

23 014230 012602 

24 014232 012601 Ds: 

29 014234 000207 

.SBTTL LDINIT ~-- Determine LD translation table format 

Determine which version of RT-11 18 being used and set the 

format in response to LD 

MOV 
MOVB 
BNE 
MOV 
MOV 
MOV 
MOV 
MOV 
CMP 
BEG 
TST 
BNE 
MOV 
MOVB 
MOV 
MOV 
MOV 
RETURN 

Ri,-(SP) 
LDVERS, Ri 
ee 
Re, ~{SP) 
RG; -~(SP) 

SYSVER, R3 
#1.R1 
#LDITBL, R2 
(R2)+.R3 
oe 
@Re2 
1s 
#2,R1 
Ri, LDVERS 
(SP)+,.R3 
(SP)+,.Re2 
(SP)+,R1 

i eppropriate value for LDVERS to generate correct table 
j .SPFUN 372 

iSee if value was specified in TSGEN 

sIf value specified in TSGEN. 

. conte weete anaes Gneve eeetT: O0ES GENIE apeet ootee CIREE euneT eEEEY TOAD EES CObUT SEED HIERN ENED GTOET apEE epasy Enatt SIEGE SuEtT SOE MUSES SeEGt GET COREE mgs GAGES GUE: CONEL EETTD COU” CURT COED SEED COTES TONS CRIED ORIEN OREN GAaEE SOGED SINEE GAELS COCED STUER OUEEE Grube GEIS ace cane GOULE GttUE HibED UREN) COED OttEE SEEM GueEE GEtER SEED mEte tmym: eoTtR 

RT-11 V3.4 changed that format of the LD translation tables. 

use it 

;Get current RT version and update 
;Assume version format RT5.3 ar earlier 

iPoint to table of versions using format i 
iDoes this entry match actual version? 
iExit if so 

iEnd of table? 

iKeep looking if more entries 
iIFf not in format 1 table, 

iRemember for LD SPFUN 372 

use format ra
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i 
2 
3 
4 
3 
é 
7 
8 
9 

10 
11 
12 014236 0102464 
13 014240 010346 
14 
15 
14 
17 014242 005037 90000006 
i8 
19 
2O 
#1 014246 013737 0000006 
a2 014254 
23 014274 103002 
#4 014276 O00137 014730’ 
au 
26 
a? 
28 0143902 013703 000152’ 
29 014306 
30 014342 016302 000064 
31 014346 
32 014404 162702 001000 
33 014410 9460302 
34 014412 011203 
39 014414 oO20312 
36 014416 001003 
37 014420 062702 000006 
38 014424 000773 
39 014426 005722 
490 014430 012237 0000006 
41 014434 011202 
42 014436 062702 000377 
43 014442 9000302 
44 014444 042702 177400 
45 014450 010237 0000006 
46 
47 
48 
49 
20 014454 012700 0000006 
21 0144460 013702 000264’ 
92 0144464 004737 024616’ 
wi 
ob 
Ba] 
~6 014470 013703 0000006 
27 014474 070327 o00000C 

OO0RH4 ” 

i 

i 

3 

3 

3 

; 

3 

F) 

3 

INDSAV = 5 word 

INDDBL = 

INDDBS = 

INDTSV = 5 word 

INDINI: MOV Re, -(SP) 

MOV R3, -(SP) 

vi: 

Os: 

‘
w
e
 

w
o
e
 

om
e 

fo
e 

. SBTTL 

Thursday 17-Dec-87 08:39 Page 42 

INDINI -- Initialize IND program 
3 conte coun ooeun emma seaee osey cuatt wast eenme seats eater semen Aeon atom cen cents cree anni Shine sone seme uuey TOE Otte snens SOgr enes Seyet Steno state Grate COMET cmos SumtN COVE sien fens Steel sme SiON SING Kine SeEEN Ome Cadus SebUD SOULE SOE COONS Gene> sOtGr OROLT MOG coven GuteG mins oubmr GLEGE GnSED asses IESG mem Setes Gnnte aneuh cco» tee santo 

Perform initialization for IND program. 

Qutputs: 

If IND is available, 

.SAVESTATUS block for SY: IND. SAV file 
Lowest block # within IND. SAV file of data overlay segment. 
Number of blocks used for data overlay segment. 

.SAVESTATUS block for SY: TSXIND. TSX file 

the following information is set up: 

Determine if IND support is wanted 

CLR INDSAV i;ASSUME IND SUPPORT NOT WANTED 

Lookup SY: IND. SAV file 

MOV SYNAME, INDNAM +LOOK UP IND ON BOOT DEVICE 
. LOOKUP #AREA, #1, #INDNAM ; TRY TO FIND SY: IND. SAV 
BCC 
JMP 

4% 
9% 

BR IF FOUND IND 

i; IF CAN‘T FIND IND, THEN NO IND SUPPORT 

Set up information about IND overlay data segment 

MOV 
. READW 
MOV 
. READW 
SUB 
ADD 
MOV 
CMP 
BNE 
ADD 
BR 
TST 
MOV 
MOV 
ADD 
SWAB 
BIC 
MOV 

WRABUF,. RG ;Get pointer to work buffer 
#AREA, #1,R3, #256.,#0 ;READ IN BLOCK 0 OF SAV FILE 
64(R3), Re iGET POINTER TO OVERLAY TABLE 
#AREA, #1,.R3, #256.,#1 i READ IN BLOCK 1 WITH OVERLAY TABLE 
#1000, R2 
RG. R2 
(R2),R3 
R3. (R2) 
&$ 
#6,R2 
oF 
(R2)+ 

(Re)+, INDDBL 
(R2),R2 
#255..Re2 
R 2 

iGET ADDRESS OF OVERLAY TABLE REL TO BLOCK 1 
i3ADD BASE ADDRESS WHERE BLOCK 1 DATA IS 
iGet virtual address of segment O 
iSearch for ist segment with different addr 
iBr if found it (this is the data segment) 
sPoint to overlay table entry for next seg 

sPoint to word with block # if SAV file 

iGET BLOCK # IN SAV FILE OF DATA OVERLAY 

iGET # OF WORDS IN OVERLAY SEGMENT 

i;ROUND UP TO NEXT BLOCK 

i; CONVERT # WORDS TO # BLOCKS 

#OCL3B77>. Ral 
Re, INDDBS i SAVE # BLOCKS USED FOR DATA OVERLAY 

Do .SAVESTATUS on channel opened to IND. SAV file so that we 
can do a reopen to access it from KMON. 

MOV 
MOV 
CALL 

#HINDSAV, RO iGET ADDRESS OF SAVESTATUS BLOCK 
INDNAM, Re iGET RADSO DEVICE NAME 
SETCHN i SAVE FILE STATUS 

Determine how much space is needed for SY: TSXIND. TSX swap file 

MOV 
MUL 

INDDBS, R3 
#<LSTSL/2>,R3 

iGET # BLOCKS NEEDED PER JOB 
i TIMES TOTAL NUMBER OF JOBS 

a
m
,
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INDINI -- Initialize IND program 

98 
09 ; 

40 i Load Rt-11 device handler for ind swap file. 

1 3 

62 014500 013700 90000006 MOV INDFIL, RO ;Get name of the device 

63 014504 004737 025176’ CALL RTFTCH iTry to fetch the RT-11 device handler 
64 014510 103522 BCS 114 iBr if error on handler fetch 
43 3 

44 i See if TSXIND file already exists 
&7 i 
68 014512 . LOOKUP #AREA, #1, #INDFIL ; DOES SY: TSXIND. TSX FILE EXIST NOW? 
69 014532 103415 BCS 14 iBR IF NOT 

70 014534 020003 CMP RO, RS ;IS IT OF THE CORRECT SIZE? 
71 014536 001462 BEG at iBR IF YES 
7e 014540 .PURGE #1 i;FILE IS OF WRONG SIZE 
73 014546 . DELETE #AREA, #1, #INDFIL; DELETE OLD FILE 
74 i 

73 i; File does not now exist 
76 i Create new file 

77 ; 

78 014566 is: .ENTER #AREA, #1, #INDFIL. RO ; CREATE NEW TSXIND FILE 
79 0144612 103451 BCS 10% ;BR IF ERROR ON CREATE 
80 014614 010302 MOV R3, Ro ;# BLOCKS IN FILE 
81 0145146 005302 DEC R2 iGET # OF LAST BLOCK IN FILE 
B82 014620 .WRITW #AREA, #1. WRKBUF, #256.,.R2 ;:WRITE TO LAST BLOCK OF FILE 
83 014656 .CLOSE #1 iNOW CLOSE THE FILE 
84 014664 _. LOOKUP #AREA, #1, #INDFIL i REOPEN TSXIND FILE WITH LOOKUP 
85 3 
84 i Do . SAVESTATUS for SY: TSXIND. TSX file 
a7 ; 

88 014704 012700 0000006 at: MOV #INDTSV, RO sPOINT TO SAVESTATUS BLOCK 
89 014710 013702 0000006 MOV INDFIL, R2 iGET RADSO DEVICE NAME 
90 014714 004737 024616" CALL SETCHN iSAVE FILE INFO 
91 014720 .RELEAS #INDFIL iRelease device handler 
92 ; 
99 ; Finished 

94 ; 
95 014730 012603 OS: MOV (SP)+,R3 
9&6 014732 012602 MOV (SP)+,R2 
97 014734 000207 RETURN 
9d 3 

99 i Error occurred while opening SY: TSXIND. TSX file 
100 3 

101 014736 104: .PRINT #TSXHD iPrint error message 
102 014744 .PRINT #INDOPN 
103 014752 004737 010142" CALL SPNEED iPrint info about number of blocks needed 
104 i 
105 i Error: Invalid device specification. 
106 i 
107 014756 O10001 Lis: MOV RO. R1i i Save device name 

108 014760 .PRINT #TSXHD iPrint error message 
109 014766 .PRINT #INDOPN 
110 014774 004737 0101707 CALL BADDEV iPrint invalid device specification 

m™
/ 

m
m
,
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UCLINI -- Initialize TSXUCL data file 

1 .SBTTL WUCLINI ~-- Initialize TSXUCL data file 
m J Tht Tee casee seen ermen oneen meene saree eons svete aimee steer sete emer eungs sense nan: bese sistt sour Sent fens SULE meen Goes Teens erues Sense conus came mete Stebi event dont SUH eente frees egum anete SrnaE centr Cees Cano: canes unes Geese suNUr Saiea tuGee canes cEsuH tment sit: semen euttn eee feerE SOsne SaiGt cutey Suny HiNEE Sates SUEY eee pees eo=tD outee 

3 i UCLINI is called to initialize the TSXUCL data file which is used 
44 i to store user-defined commands. 

2 3 

& i Outputs: 
7 ; TOXUCL data file is initialized. 
8 i UCLBLK = Number of blocks in data file for each job. 
9 ; 

19 015000 010244 UCLINI: MoV Re. -(SP) 
11 015002 010346 MOV Ra. -(SP) 
ie 3 

13 i Determine if TSXUCL data file is needed 

14 j 

15 015004 105737 000000¢ TSTB VUSCL. iIs TSXUCL being used at all? 
16 015010 001536 BEG oS iBr if not 
17 015012 013702 9000006 MOV VUCLMC, Rae ;Get maximum number of commands 
18 015016 001533 BEQ oF >Br if none allowed 
i? i 

2O i Determine number of blocks needed in data file for each job 
ed 3 

ee 015020 012700 9000000¢ MOV #UKS$S$SZ, RO i;Size of each keyword descriptor 
23 015024 062700 0000006 ADD #US$$SZ, RO iSize of each command string descriptor 
24 015030 070200 MUL RO, R2 iCompute total # bytes for keywords+commands 
25 015032 062703 0007776 ADD #UCS$S5Z+511.,R3 i:Add space for control information & round up 
26 015036 005502 ADC Re iPropogate carry 
27 015040 O71227 001000 DIV #512.,R2 iConvert to # of blocks needed 
28 015044 010237 0000006 MOV R2, UCLBLK iSave number of blocks needed per job 
29 i 

30 i Multiply by number of yobs to get total file size 
ai 3 

32 015050 9070227 900000C MUL #OLSTSL/2>,R2 iTimes total number of sobs 
33 ; 

34 i Load Rt-11 device handier for ind swap file. 
aD 3 

36 015054 013700 oO00000¢ MOV UCLDAT, RO iGet name of the device 
37 015060 004737 0251767 CALL RTFTCH ;Try to fetch the RT-11 device handler 
38 015064 103523 BCS 114% ;Br aif error on handler fetch 
a9? ; 

4Q s The total required file size is now in R23. 
4i ; See if the file already exists. 
4a j 
43 015066 . LOOKUP #AREA, #1. #UCLDAT ; See if the file exists now 
44 015106 103415 BCS 1$ iBr if file does not exist 
45 015110 020003 CMP RO, R3 iIs existing file of correct size? 
46 015112 001446 BEQ 2s ;Br if yes -- use the old file 
47 015114 .PURGE #1 iPurge the channel 
48 015122 . DELETE #AREA.,. #1. BUCLDAT; Delete the old file 
49 i 

we E @) 3 Create a new data file 
o1 3 

Se O15142 14: . ENTER #AREA, #1. #UCLDAT, RG ;Create new data file 
Yo 019166 103452 BCS 10% iBr if error creating the file 
24 015170 005303 DEC R3 >Get # of last black in the file 
95 O15172 .WRITW #AREA, #1, WRKBUF, #256.,R3 iWrite to last block of file 
a Fe i 

a? i Translate possible logical device name to phusical name and close 

m
m
,
 

m
m
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UCLINI -- Initialize TSXUCL data file 

28 i (Phusical name is needed for TSXUCL program. ) 

D> i 

60 015230 2s: .CSTAT #AREA, #1, #NFSBLK iGET CHANNEL STATUS INFORMATION 
61 Ol92D0 U1lB/0O2 OU00UE’ MOV CNFSBLK+12>,Re2 iFETCH DEVICE NAME IN RADSO 
62 015254 063702 000030’ ADD CNFSBLA+10>,R2 iADD IN DEVICE UNIT NUMBER 
63 015260 062702 000036 ADD #"R O,R2 i CONVERT UNIT NUMBER TO RADS5O 
64 015264 010237 do000006 MOV R2,. VCLDAT ;SET PHYSICAL NAME BACK INTO TSGEN CELL 
63 015270 .CLOSE #1 iClose the file 
64 015276 .RELEAS #UCLDAT iRelease device handler 
7 ; 
468 i Finished 

69 i 

70 015306 6012602 IS: MOV (SP)+,R3 
71 O15310 012602 MOV (SP)+,R2 
7a 9015312 9000207 RETURN 
73 3 

74 i Error creating the data file 
79 i 
76 015314 10s: .PRINT #TSXHD iPrint error message 
77 QO15322 .PRINT #UCLOPN 
78 015330 604737 010142’ CALL SPNEED ;Print info about number of blocks needed 
79 ; 
BO i Error: Invalid device specification. 
Bi 3 

82 015334 010001 11: MOV RO, R1i iSave device name 

83 015336 .PRINT #TSXHD iPrint error message 
B84 015344 .PRINT #UCLOPN 
85 015352 004737 0101707 CALL BADDEV iPrint invalid device specification 

a
i
e
,



TSINIT -- TSX startup initializ MACRO VO5. 04 
~~ Initialize memory management MEMINI 

O
O
n
N
 

o
f
 

D
e
 

015356 
015346 
015362 
015364 
015366 

015370 
015374 
015400 
015404 
015410 
015414 
015416 
015420 
015422 
015426 
015432 
015436 

015440 

015446 
015450 
015452 
015454 
015456 
015460 

010144 
010245 
010346 
0104465 
010546 

012700 
012701 
012702 
012703 
012704 
OO5000 
O10520 
010521 
012722 
01272: 
062709 
077411 

012737 

012600 
012604 
0126073 
012602 
012601 
000207 

O000006 
O00000¢6 
0000008 
0000006 
OO0010 

077406 
077406 
000200 

0000006 0000006 

° Snore etant some ute Giant vite CWEtS emer Gatte SOG! onreH ReneS MOND GOLED opm i=in Ghee GEAR: Gneut GRUR: coher Gute SEDGE GCee: nent WIRED mA). aneeD SEAL eAtED Go~me Cuan cote Sunn) FDEP tens COAST GOeUH coven noven SUMED enn GOGt® GANEE NOWID CO=CT SUOKD SEGRE SOEUR SHULD GinGD SOLUE Shun) Sanya CUDED Gtns ceces SGD GLUED =atEG ERE <tuSD OutED GOrIR ctuGS ene=s CO=TE IND Genes GOOIE MES HIE: SOE? nenn exter Gutte axeee 
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MEMINI --~- Initialize memory management 

3 Initialize memory management registers for a i-to-1 mapping. 
i Hut leave memory management turned off. 

MEMINI: MOV 
MOV 
MOV 
MoV 
MOV 

MOV 
MOV 
MOV 
MOV 
MOV 
CLR 
MOV 
MOV 
MOV 
MOV 
ADD 
SOB 

Ri,-(SP) 
Rea. -(SP) 
R3. - (SP) 
R4, —-(SP ) 
RS. -(SP) 

#APARO, RO 
#UPARO, Ri 
#APDRO, Re 
#UPDRO, RG 
#8.,R4 
RS 
RS, (RO)+ 
RO. (RI)+ 
#077406, (RA) + 

#077406, (R3)+ 
#200, R5 
R4, 2% 

Initialize all pages for a i-to-1 mapping. 

iKernel mode PAR O 

iUser mode PAR O 

iKernel mode PDR O 

iUser mode PDR O 

iInitialize 8 pages 
;Set initial PAR valve 

;>Set kernel PAR 

iSet user PAR value 

;Set kernel PDR 

;Set user PDR value 

iAdvance block number 

i Init all pages 

i Map kernel mode 1/0 page (160000) to 17760000. 

MOV 

3 Finished 

MOV 
MOV 
MOV 
MOV 
MOV 
RETURN 

#IOPAGE, @#KPAR7 i Map I/0 page 

(SP)+,R5 
(SP )+, R4 
(SP)+,R3 
(SP)+,R2 
(SP )+,R1
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MEMTST -- Set up information about available memory space 

1 .SBETTL MEMTST -- Set up information about available memory space 
2 Bec ns ce em ee yr re em ma re sm ran ee men a ra een, eee mar ee et i 

3 i MEMTST is called to set up information related to memory management. 
4 i MEMIST performs the Following functions: 
2 3 1. Determine how much memory is installed on machine. 
& i 2. Load Kernel mode mapping registers. 
7 i 
£3 3 Inputs: 

9 i RD top of memory currently allocated for TSX and low memory buffers. 
10 ; 
11 i Outputs: 
12 ; PHYMEM = 64—byte block # above top of physical memory. 

13 3 FMEMHI = 64—byte block # above top of memory available for system. 
14 3 Kernel mode mapping registers loaded. 
15 3 Memory management is left turned off. 
16 ; 
17 
18 3 
19 i Offset word to test for memory wrap ~- choose a location which will not 
20 i effect RT-11 or TSX-Plus initialization. 
al i 
am 000110 TSTWRD 110 iOfFset word to test for memory wrap 
a 
24 015462 010144 MEMTST: MOV Ri, -(SP) 
25 015464 010244 MOV R22, -(SP) 
26 015466 010344 MOV RG, -(SP) 
ea? 015470 010446 MOV R4,-(SP ) 
28 015472 010544 MOV RS, -(SP) 
2? 015474 013746 000004 MOV @C#4, —-(SP) iSave illegal mem. ref. trap vector 
30 3 
3i i; Determine if this machine has a memory management register # 3. 
ge i If ait does not. then machine cannot possibly have more than 256Kb. 

33 ; 
34 015500 012737 O15716’ 000004 MOV #TRCSET, G#4 Catch trap 
35 015506 000240 NOP iClean out 11/73 pipeline 
36 015510 900240 NOP iBefore attempting trap 
37 015512 005737 0000006 TST @#SRINMR iTry to access status register 3 
38 015516 103402 BCS 22h iBr if MMU 3 status register is non-existent 

39 015520 105237 0000006 INCB SR3FLG iNo trap. We must have SRG 
40 3 

41 s If we are running on a Professional, there is a register that tells 
42 i us how much memory is installed on the machine. 
43 3 
44 015524 op: 
45 IF NE. PROASM 
46 015524 105737 0000006 TSTB PROFLG iAre we running on a Professional? 
47 015530 001410 BEG 26% iBr if not 
48 015532 005005 CLR RS ijLoad byte without sign extension 
49 015534 153705 173050 BISB @#173050,R5 ;Get BSeKb top of system RAM boundary 
90 015540 O72527 O00011 ASH #9.,R5 iConvert to # 64 byte blocks 
91 015544 162705 000010 SUB #10,R5 sDon’t use the last Si2 bytes of memory 
ve 015550 000400 BR 7% 
vo 015552 Os: 
v4 . ENDC i NE, PROASM 
oO _ IF NE. <PROASM-1> iAssemble if could be on a PDP~-11 
26 ; 
a7 i We are not running on a Professional. 

ma
k,
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MEMTST -- Set up information about available memory space 

2B i; Test each page above TSX to see where the top of memory is. 
99 i 

40 MOV #RTNKM, @#20 iUse IOT instruction to get out of user mode 
&1 CLR C#Ho2 
62 BIS #MMENBL, GHSROMMR: Enable memory management 

63 TSTB SR3OFLG iDoes maching have mem management reg # 3? 
64 BEQ 4$ iBr aif non-existent 
69 BIS #EMMAP, @#SR3UMMR ; Enable 22-bit extended memory 
66 3 

&7 i Map user page 7 to each successive 256-word block and attempt to access. 
48 i 

69 AS: MOV #1024. ,.R5 ;Start checking at 64Kb 
70 OF: MOV RS. @HUPAR?7 iMap user page 7 to page to be tested 
71 BIS #UMODE, @#P SW iGo into user mode 
ve TST #160000 iCan we access the page? 

73 3 

74 i Use IOT to get back into kernel mode. 
79 i 

7& IOT iReturn to kernel mode 

77 BCS 6s iBr if memory is non-existent 

73 ADD #10,R5 iGo try next page 

79 CMP RS, #177600 iDon’t enter 1/0 page 

BO BLO ek 
Bl i 

82 i Check for potential memory wrap (on 18-bit 256K bute computers). 
83 i 

84 os: CMP RS, #10000 sIs physical memory above 256K bytes 
85 BLOS 7% iBr if below 256K bytes 
Bo CLR G#TSTWRD iClear phusical location 

87 MOV #10000, G@HUPARZT iMap to 256K byte boundary 
88 BIS #UMODE, @#PSW iGo into user mode 
89 MOV #-1, @#1460000+TSTWRD iStore -1 at 256K physical location 
90 1OT iReturn to kernel mode 
91 TST @C#TSTWRD iTest physical location 
aed BEQ 7% iBr if physical location is clear 
93 MOV #10000, R5 iConstrain memory to 255K byte total 
94 . ENDC i NE, <PROASM—-1> 
99 A 

9& 3 Reached end of available memory. 

97 3 

98 015552 010537 0000006 7: MOV RS. PHYMEM iset physical memory size 
99 015556 020537 dO00000¢6 CMP RS,» MAPSIZ sConstrain kernel to user specified cutoff 

100 015562 101402 BLOS Bs iBr if below user specified 
101 015564 013705 oO00000€ MOV MAPSIZ,RS sOnly use this much memory 
102 015570 010537 o000000¢ B+: MOV RS, $MEMSZ iSet # 64—-byte blocks of total memory 
103 015574 010537 0600134’ MOV RS. FMEMHI iSave base 64—-byte block # of top of free mem 
104 3 

105 i Turn of Ff memory management 
106 i 

107 015500 105737 OQ00000¢ TSTB SR3FLG ;Do we have memory management reg # 37 
108 015604 001403 BEQ ve) iBr if non-existent 
109 015406 042737 0000006 0000006 BIC #EMMAP, @#SR3UMMR i Disable extended memory management 
110 015614 042737 9O00000G 0000006 94: BIC #MMENBL, @#SROMMR: Turn of f memory management 
Lil ; 

lie i Tf this is a Q@-bus machine with 2256Kb then set EXTLSI flag in ICONFG 
113 i 

114 0154622 O23727 000134’ 010000 CMP FMEMHI. #4096, iDoes machine have at least 2546Kb?7
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MEMNTST -~- Set up information about available memory space 

115 0156390 103411 BLO ZOOS iBr if not 
116 015632 105237 0000006 INCB MEM256 sRemember machine has at least 254ékb 
117 015636 123727 0000006 O000006 CMPB VBUSTP, #QBUS sIs this a @-bus machine? 
116 015644 Og100Ss BNE 20% iBr if not 
119 015446 052737 000001 000306° BIS #HEXTLSI.ICONFG ;Set extended-LSI flag in ICONFG 
120 3 
121 i See if this machine needs UNIBUS mapping 
lee i 

1239 015654 123727 9000006 0000006 25¢: CMPB VBUSTP,. HUNIBUS its this a UNIBUS machine? 
124 015662 001005 BNE 29% iBr if not 
125 015664 105737 0000006 TSTB MEM256 iDoes machine have at least 256kb of memory? 
126 015670 001402 BEG 29S iBr if not 
127 015672 105237 0000006 INCB UBUSMP iSay UNIBUS mapping is needed 
128 j 
129 i Finished 
130 3 
131 015676 012637 000004 29H: MOV (SP )+, @#4 iReset trap vector 
132 015702 0126005 MOV (SP)+,R5 
133 015704 012604 MOV (SP)+, R4 
134 015706 0126093 MOV (SP)+,R3 
1395 015710 O12607 MOV (SP)+,R2 
136 015712 012601 MOV {(SP)+,R1 
137 015714 000207 RETURN 
138 3 
139 i Trap - return with C-bit 
140 j 

141 015716 052765 000001 000002 TRCSET: BIS #1, 2(SP) +Set c~bit for return 
142 015724 000002 RTI Return from trap 
143 i 
144 ; OT - return at kernel mode with c-bit preserved. 
145 ; 
146 015726 042766 0000006 000002 RTNKM: BIC #UMODE, 2¢SP) iClear user mode - return to kernel 
147 015734 000002 RTI sReturn from trap 
148 i 
149 i Error: System does not have memory management hardware. 
150 3 
151 615736 NOXM: .PRINT #TSXHD iPRINT ERROR MESSAGE 
152 015744 .PRINT #NXMMSG 
153 015752 000137 0042507 JMP INISTP +ABORT INITIALIZATION
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CXTALC -- Set up info about jyoh context area 

1 .SBTTL CXTALC -- Set up info about job context area 
“y FTE ree om me cre ensue carn soem eee sen setae torte mite eat ener sane seem aatas Guim saver none sin eee annus see teste enue soone Semm " sean ovene sivas rater Sineh crane umes semi sowie Genes Stone Sree SeGtH END Steer noe Renin LeMHe YeteH CONEH EtG eu cvttn LEONE ORCI SONDD stmt eOhiD Gels ENE Gomme HOGte Yn=Et ootnt <OCH comm Meewe <inés Sen cease Onte some “ante GINS epeee sees 

3 i; Set up information about the size of the job context area. 
4 ; 

2 i Gutputs: 

& ; CXTWDS = Number of words needed for job context area. 
7 i CXIPAG = Number of Si2-byte pages needed for context area. 
8 3 CXTPDR = Value to load into PDR when mapping job context area. 
9 i CXTRMN = Address of simulated RMON in context area. 

10 3 RMNPDR = Value to load into PDR to map to simulated RMON. 
1i 3 

le 015756 CXTALC: 
13 j 

14 i Get size of base portion of job context area 
15 3 

16 015756 012700 900000¢G MOV #OXTSIZ, RO iGet # butes for base context area 
17 ; 

ig i Bound up to 64—-byte boundary and add size of simulated RMON 
19 i which is allocated above the base job context data. 
20) i 
2i 015762 962700 000077 ADD #63. .R0O iBound up to 64 byte boundary 
@2e 015766 042700 000077 Bic #77, RO 
23 015772 010037 0000008 MOV RO, CXTRMN ;O0ffset to start of simulated RMON 
24 015776 062737 Q00000¢ 0000006 ADD #CXTBAS, CXTRMN iAdd base virtual address of context area 
29 016004 0462700 0000016 ADD #MVSIZ+1,R0 iAdd space for simulated RMON & channels 
me ; 

ae i Save number of words needed for context area 

rt | ; 

27 Q016010 0046200 ASR RO iConvert to # words 
30 016012 010037 000000¢ MOV RO, CXTWDS iThis is # words for whole job context area 
oi 3 

oe 3 Compute PDR value to use to map to job context area 

3a ; 

34 016016 062700 000037 ADD #31.,.R0 iBound up to # 32 word units 
35 016022 072027 177773 ASH #-—-5..RO iGet # S2-word units for context area 
36 016026 000300 SWAB RO iPut # Seé-word units in high-order byte 
37 016030 052700 000006 BIS #4, RO ;Set PDR control flags 
38 016034 010037 0000006 MOV RO, CXTPDR i This is the PDR value 
39 i 

40 i; Compute # Sile-byte pages needed for job context block 
4 i 

42 016040 013700 9000000¢ MOV CXTWDS, RO iGet back # words for context area 
43 016044 062700 000377 ADD #255. ,.RO iBound up to # 256-word blocks 
44 016050 072027 177770 ASH #-8.,RO0 iGet # 2546-word pages for context area 
45 016054 010037 0000006 MOV RO. CXTPAG ;# pages for yob context area 
AS 3 

47 i Set up PDR value used when mapping to simulated RMON 
48 i 

49 016060 012700 0000006 MOV #MVSIZ, RO iGet size of monitor vector table 
20 016964 062700 000077 ADD #43.,RO0 ;Round up to # 32 word blocks 
21 016070 O72027 177772 ASH #-46, RO iCvt to # Ge-word blocks 
ve 016074 005300 DEC RO iGet # blocks - i 
593 0160765 000300 SWAB RO iPut # blocks in left byte 
24 016100 052700 000006 BIS #6, RO sAllow read and write access 
Ye 016104 042700 100261 BIC #100261, R0 iMake sure unused PDR bits are zero 
26 O16110 010037 O00000¢ MOV RO, RMNPDR iThis is PDR valve to map to sim. RMON 
Ds ; 

ma
m.
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i Finished 

TSINIT -- TSX startup initializ MACRO VO5. 04 

CXTALC -- Set up info about job context area 

oe 
39 3 
60 016114 000207 RETURN 

m
m
,
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MAPALC -- Allocate memory usage table 

1 
2 
3 
4 
3 
&. 
7 

8 
9 

10 
ii 
le 
i3 
14 
15 
16 
17 
18 
i? 
20 
ai 
22 
a3 
24 
ao 
ad 
27 016116 010244 
23 016120 010345 
2? O16122 010446 
30 
i 
ge 
i 
34 016124 010503 
35 016126 072327 177775 
36 0161382 042703 160000 
37 016136 013702 000136’ 
38 016142 062702 000007 
39 016146 O72227 %177775 
40 016152 042702 160000 
41 016156 160203 
42 016160 003440 
43 016162 010304 
44 016164 062704 001000 
45 016170 072427 177767 
46 
47 
49 
49 016174 012700 0000006 
YO 016200 010037 9000006 
21 016204 160200 
ve 016206 O10037 0000006 
vo O16212 012700 O000006 
24 O16216 060300 
22 016220 160400 
26 016222 010037 9000006 
oF 

~ 
i
 

t
e
 

e
T
 

ee
 

S
e
 

a 
OP
 

oe
 

Oa
, 

AP
, 

oO
, 

re
 

.SBTTL MAPALC -~- Allocate memory usage table 
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MAPALC is called to allocate a table that keeps track of which pages 
of memory are currentiy in use by user jobs and which are free. 
Each byte in the table corresponds to a Sie-byte block of physical memory. 
The portion of physical memory used by the system is not represented 
in the memory allocation table. 

Inputs: 

RO 
FMEMLO 

Outputs: 
FMEMHI 
MAPP AR 
BASMAP 

LOMAP 

HIMAP 

MAPALC: MOV 

w
e
 

w
e
 

‘e
e 

w
e
 

MOV 
MOV 

Ho
i 

o
u
 

ow 

64-byte block number of top of free memory area. 
64-byte block number of base of free memory area. 

64-byte block number of top of free memory area. 
64—byte block number used to map to the memory alloc table. 
Virtual address of memory allocation table that would 

correspond to physical address 0. Note, the entries 
in the allocation table between BASMAP and LOMAP are 
actually not allocated. 

Virtual address of memory allocation table that corresponds 
to ist physical Sie2-byte page that is available to user jobs. 
Note, LOMAP always contains 120000 because we access the 

allocation table by mapping it through PAR 5. 

Virtual address of memory allocation table that corresponds 
to Si2@-byte page above the top of the user area. 

Re. -(SP) 

R3,-(SP) 

R4, —( SP) 

Determine how many bytes will be required for the memory allocation table. 
One byte in the table is required for each 5i2-byte physical page. 

MOV 
ASH 
BIC 
MOV 
ADD 
ASH 
BIC 
SUB 
BLE 
MOV 
ADD 
ASH 

RS, R3 
#-3,R3 
#160000, R3 
FMEMLO, R2 
#7,R2 
#-3, R2 
#160000, Re 
Re, R3 
10% 
Ra. R4 
#512.,R4 
#-9..R4 

iGet 64-byte block # of top of free mem 
iConvert to Sie-byte page # 
iKill possible sign extension 
iGet 64-byte block # of base of free memory 
isRound up 

iCanvert to Sie2e-byte page # 
sKill possible sign extension 
iGet # bytes needed for allocation table 

iBr if memory overflow 
;Get # bytes for allocation table 
iAdd 1 extra byte and round up to 512-byte 
;Get # Sle-byte units needed for alloc table 

set up virtual address pointers for the allocation table 

MOV 
MOV 
SUB 
MOV 
MOV 
ADD 
SUB 
MOV 

#VPARS, RO 
RO, LOMAP 
R2, RO 
RO, BASMAP 
#VPARS, RO 
RB. RO 
R4,R0O 
RO, HIMAP 

iWe will map to alloc table through PAR 5 
iPointer to ist entry in alloc table 
iGet pseudo virtual address for page # O 
i This would point to alloc entry for page 0 
iGet back base address of table 
iAdd # bytes used by table 
iSubtract space used by table itself 
iVirtual address of Ist entry for system page 

m
™
.
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MAPALC -- Allocate memory usage tahle 

08 i; Allocate space for the allocation table 
o9 i 

60 016226 072427 000003 ASH #3.R4 iGet # 64-byte units for alloc table 
6i Vledse 160405 SUL R4,R5 iCompute physical 64-byte base for table 
62 016234 020537 000136’ CMP RS, FMEMLO sDid we run out of memory space? 
63 016240 1014190 BLOS 10% iBr if memory overflow 
64 016242 010537 o0000006 MOV RS, MAPPAR sUse this value to map PAR 5 to alloc table 
65 016246 O10537 000134’ MOV RS, FMEMHI iSave new top of free memory area 
464 i 
67 i Finished 
48 ; 

69 016252 012604 MOV (SP)+, R4 
79 016254 012603 MOV (SP)+,R3 
71 016256 012602 MOV (SP)+,R2 
72 016260 000207 RETURN 
7 3 
74 i Error: Generated system is too large 
73 i 
76 016262 LO: .PRINT #TSXHD Print error message heading 
77 916270 .PRINT +#PHSOVF #Physical memory overflow 
78 016276 OOO0137 604250 JMP INISTP iAbort the initialization 

m
m
.
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SETJSZ -- Set up information ahout maximum job sizes 

1 .SBTTL SETUSZ -- Set up information about maximum job sizes 
a freer com mre mem cee car we ne sem em ye we esr se rane none en ser esa emo eer sn ee a mr em ny es re ee 

3 i SETJSZ is called to set up some information about the maximum 
4 ; Job sizes to be allowed. The maximum job size is chosen so that 

3 i we are guaranteed to be able to get at least one job logged an. 

& ; 
7 ; Inputs: 

8 i LOMAP = Address of ist MEMMAP entry available to user jobs. 
9 ; HIMAP = Address of ist MEMMAP entry above top of user job area. 

10 ; 
ii 3 Butputs: 

ie 3 FREPGS = Total number of Si2@-byte pages available to user jobs. 
13 ; MXJMEM = max # K bytes available to a job 
14 ; DFJMEM = Default job memory size (kb) 
15 i 

16 016302 010544 SETJSZ: MOV RS. -(SP) 
17 i 

18 i Determine total number of pages of memory available to user jobs 
19 i 

290 016304 013705 90000006 MOV HIMAP, RS s;POINTER ABOVE LAST FREE PAGE ENTRY 
21 016310 163705 9o00000¢G SUB LOMAP, RS iGET TOTAL # OF FREE PAGES 
22 016314 010537 9000000¢ MOV RS. FREPGS ;# FREE PAGES AVAILABLE TO USER vOBS 
a 3 
a4 i Make sure there is enough free space to run TSKMON. 
me ; 

26 016320 020537 O000000¢ CMP RS; AMNPGS ;COMPARE # FREE PAGES TO # PAGES FOR TSKMON 
27 016324 103436 BLO 1 ;BR IF INSUFFICIENT MEMORY TO RUN TSKMON 
at ; 

a? i; Set up max memory limit for jobs 
30 3 

31 016326 013700 9000006 MOV CXTPAG, RO i# PAGES NEEDED FOR JOB CONTEXT AREA 
32 016332 010037 9000000¢ MOV RO. JCXPGS 
33 016336 160000 SUB RO; RS iLEAVE ROOM FOR JOB CONTEXT AREA 
34 016340 006205 ASR RS iConvert # pages to # KB 
35 016342 020537 0000006 CMP RS, VHIMEM i; COMPARE WITH TSGEN SPECIFIED MAX SIZE 
36 016346 101402 BLOS 10% i3BR IF CONSTRAINED BY PHYSICAL SIZE 
37 016350 013705 o00000¢6 MOV VHIMEM, RS iLIMIT BY VALUE SPECIFIED IN TSGEN 
38 016354 010537 90000006 108: MOV RS. MXJMEM ;MAX # K BYTES AVAILABLE TO A JOB 
39 016360 010500 MOV RS, RO 
40 016362 O72027 oO00012 ASH #10.,.R0 ; CONVERT # KB TO BYTE ADDRESS 
41 016366 001002 BNE at iBR IF DIDN’T OVERFLOW &S4KB 
42 016370 012700 177774 MOV #177774, RO ;GET 64KB TOP ADDRESS 
43 016374 O10037 000000¢ as: MOV RO. MXJADR sADDRESS ABOVE TOP OF JOB 
44 3 

49 i Set default memory size of yobs 
44 
47 016400 O20537 0000000 CMP RS, VDFMEM s;COMPARE TO DEFAULT SPECIFIED IN TSGEN 
48 016404 101402 BLOS 11% +;BR IF CONSTRAINED BY PHYSICAL LIMIT 
49 016406 013705 9000006 MOV VDFMEM, RS i CONSTRAIN BY TSGEN PARAMETER 
90 016412 O190537 0000006 Lis: MOV RS, DFJMEM iSET DEFAULT JOB MEMORY SIZE 
od 3 
De i Finished 
ir ; 

94 016416 012605 MOV (SP)+,R5 
29 O16420 O0020?7 RETURN 
26 ; 

ee i Error ~~ Insufficient memory space available to run TSKMON.
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SETJSZ -- Set up information about maximum job sizes 

oo i 
39 016422 004737 025332’ Le: CALL SIZERR iGenerated system is too big -- abort
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SETJSZ ~-- Set up information about maximum job sizes 

1 _ IF NE. <PROASM--1°> iNo parity control if PRO only 

2 .SBTTL PARSET -- Setup memory parity control 
3 jc oem eae eee ea cee ts es sy hm em mee mr ae em eam ee mae ae mee ret i ie a et i 

44 j PARSET is called to set up memory parity control. 

9 i Currently this consists of disabling memory parity. 

6 ; 
7 PARSET: TST #MPARFL iDoes he want to disable memory parity? 
8 BNE 2OFE iBr if not 

9 MOV Ra, -( SP) 
10 MOV e#4, —( SP) iSave contents of trap vector 
ii i 

12 i Catch traps that occur when we access unimplemented parity registers 
13 i 
14 MOV #2$, CH4 iSend traps to 2% 
15 NOP iClean out instruction pipeline 
ié NOP 
17 i 

18 i Disable parity for each block of memory 
19 3 

2Q MOV #MPARO, R22 iPoint to 1st memory control register 
cl is: BIC #PARENL:, (Re) iDisable memory parity 

ae BR 3 iWe did not trap 

2d 2s: ADD #4, SP iClean trap PS and PC of fF of stack 

24 3: ADD #2,R2 iPoint to next parity control register 
aw CMP R2, #MPARIG iHave we cleared all registers? 
ao BLOS 1 iLoop if not 
me 3 
29 i Finished 
29 ; 

a MOV (SP )+, GHA iRestore trap vector 
oi MOV (SP)+, Re 
ge HOF: RETURN 
33 . TIFF i NE. <PROASM-1> 
34 016426 000207 PARSET: RETURN 
30 . ENDO iNE. CPROASM~1>
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GETHNL ~- Load device handlers 

1 

Ps 

3 
Pr 

5 

Fea) 

7 

8 

9 

10 

11 

12 

13 

14 016430 0101464 

15 016432 010244 

16 016434 010444 

17 

18 

19 

20 0164396 005001 

@i 014440 O2012e27 O00000¢ 

ee 016444 103015 

23 016445 O16102 oO0000000 

24 016452 001407 

29 016454 oO20227 O00000¢6 

26 014460 001404 

2/7 016462 016104 90000006 

23 

29 

30 

31 0164665 004737 016540’ 

ae 

33 

34 

39 016472 062701 000002 

36 0164745 000760 

37 

38 

39 

40 016500 012704 0000006 

41 016504 oOo1411 

42 016506 012701 O000006 

43 016812 012102 

44 016514 010444 

45 016516 005004 

46 0163520 004737 0165407 

47 016524 012604 

48 016526 6077407 

49 

90 

ol 

S22 O165390 O12604 

53 016532 012602 

54 016534 oO12601 

55 016536 000207 

MACRO VOS. 04 
into memory 

1. 

=. 
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.SBTTL GETHNL -~- Load device handlers into memory 

Inputs: 

RS = Address of start of free memory. 

Gutputs: 

Address of new start of free memory. j RD = 

; NMXHAN = 

G E THN: MOV 
MOV 
MOV 

performs two 
set up information in the device tables about all devices. 
Load those handlers that reside in low memory. 

sate evan come seers capes svene SOAS wives enemy <ewme euett Leket Gav=h anne ents Meet cone Siem TOTG MMSE coun: so~ GUC SnD) GOODS GON: ORnN GREE: GOEL sneH cettD MHDEE dae Ghete SKOS Sud GOED GtUE Inte GLOES SOGDt ontGT SPEED GneD cont GID HREIN SETED CODD SUES! SpHED RIGOR SHOE! CaIRS GRAIN GERI eur GnlOS Heme eEGtD EOIN eradD comet euttY quan oemee eumas 

GETHIN 

Ri.-(SP) 
Re, — CSP ) 
R4,—-(SP) 

Functions: 

Number of handiers to load into extended memory. 

i Begin loop to check all handlers specified in TSGEN with DEVDEF. 

3 Load 

CLR 
CMP 
BHIS 
MOV 
BEQ 
CMP 
BEG 
MOV 

Ri 
Ri. #CAHEND~-AUTHAN?> 
aS 
AUTHAN( RI), Re 
3S 
Re. #DMYDEV 
3S 
DTYPE(R1),. R4 

this handler 

CALL LDHAND 

; Check next device 

ADD 

GR 

MOV 
BEQ 
MOV 
MOV 
MOV 
CLR 
CALL 
MOV 
508 

j Finished 

76: MOV 
MOV 
MOV 
RETURN 

#2,R1 
is 

Now see if there are spooled 

#5SPLNND, R4 
9S 
#SPLDEV, Ri 
(Rid+,R2 
R4,-—-(SP ) 
R4 
LDHAND 
(SP )+, R4 
R4, 5% 

(SP)+, R4 
(SP)+, R2 
(SP)+.R1 

iInit device table index 
iDone all devices? 

iBr aif yes 
iGet the name of the device 
iIgnore null devices 
iIs this a dummy device entry? 
iSkip it if yes 
iGet flags specified in TSGEN 

iTry to load handler into memory 

;Advance device index 

iSee if more devices to load 

devices to contend with 

iAre there any spooled devices? 

iBr if nat 

;Point to spooled device name table 

iGet the name of the next spooled device 
iSave device count 

iSay no TSGEN flags for device 
iLoad the handler 

iRecover the device count 

iLoop if more handlers to load
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LOHAND -~- Load a device handler 

i .SBTTL LDHAND ~-- Lead a device handler 
” BUT ee meee meee mem ries arene ornte soste miten conte eaten iets saa eaten emin setmt tome: sven sense gut arate Sout eva seeey fevet eeeen tain see: Sinat meme Sem oetee stem GeneL SetGy Giwen mune Gouin suete Mmm meats Sonte Gute Gunes Seite Aesn coun Mtete sume coves eanty Lene conn GLéns Sumit “aes OOttT GUNES contr Wn cane camer SANOG nets nee SumGD etm seneD Gee some SHON Sone? sume enn 

3 i LDHAND sets up the device tables for a handler and loads into memory 
44 3 those handiers that reside in low memory. 

2 3 The device interrupt vectors are NOT set up by LDHAND. 
6 i 

7 3 Inputs: 

8 i Ra = Rad-50 name of device. 
9 i R4 = TSX-Plus DxX#xxx status flags for device from TSGEN. 

10 3 ROS = Address where handler is to be loaded. 
Li i 

12 i Outputs: 
13 3 RO = New free memory address. 
14 i NUMDEV = Incremented by 2. 

13 i PNAME Ci) = Rad-50 name of device. 
16 3 ENTRY(i) = Handler entry point. 
17 3 DVSTAT(i) = Device status flags. 
18 3 DVFLAGCi) = TSX-Plus device status flags. 

19 3 HANPAR(i) = PAR offset if this is a mapped handler. 
“3 j 

2i 016540 010446 LDHAND: MOV R4,-(SP) 
ae) 3 

aid i Determine if we should ignore this device 
24 i 

2o 016542 004737 016710’ CALL INSCK1 ;Should we ignore this device? 
26 016546 103455 BCS | iBr if yes 
as i 

a8 ; The initial tests indicate that this handler should be loaded. 
2? ; Now open the handler file and perform some additional checks. 
30 j 
31 016550 004737 017066’ CALL INSCK2 iPerform some additional checks on handler 
32 016554 103450 BCS BS iBr if we shovld not load this device 
od j 

34 i At this point channel i is cpen to the handler file and block O 
35 i of the handler is in WRKBUF. 

36 i Set up information tables for this device. 
37 i 
38 016556 004737 017500’ CALL STDVTB iSet up info in tables for this device 
3? 3 

4%) i Determine if this handler is to be loaded into low memory or 
4i 3 extended memory. 
42 ; 
43 016562 016400 Q000006 MOV DVFLAG(R4), RO iGet TSX-Plus status flags for device 
44 9016566 032700 0000006 BIT #DX$NHM, RO sAre we never to map this handler? 
45 016972 001035 BNE 1$ iBr if handler cannot be mapped 
44 016574 032700 0000006 BIT HDXEMPH, RO iIs mapping wanted for this handler? 
47 016600 001432 BEQ 1% iBr if not , 
48 0146602 032700 9000006 BIT #DX$IBH; RO *Does this handler have an internal I/0 buff? 
49 016606 001412 BEQ 2s iBr if not 
20 016610 105737  000000¢ TSTB UBUSMP iDoes this machine have a mapped UNIBUS? 
91 016614 001024 BNE 1 iBr af yes -~- Don’t map this handler 
Se 016616 O32700 0000006 BIT HDXSMAP, RO i;Does this handler require 1/0 mapping? 
53 016622 001404 BEQ 2 iBr if not 
54 016624 032737 oO00001 000304’ BIT HEXTLSI,ICONFG ifs this a @-bus system with more than 25&5Kb? 
2o 016632 001015 BNE 1$ iBr if yes -- Don’t map this handler 

a7 i This handler can be mapped and will be loaded in extended memory 

m
i
,
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LDHAND -- Load a device handler 

58 

59 016634 005237 0001247 

60 016540 012764 000001 

ob 

be 

63 

64 016546 O26427 0000006 

65 016654 101410 

66 0166356 012700 002452’ 

67 016662 O00137 020556’ 

68 

69 

70 

71 016666 005064 00000006 

72 016672 004737 0176107 

7a 

74 

73 

7& 0164676 

77 

78 

79 

80 016704 012604 

81 016706 000207 

MACRO 

000000 

O2ROOOO 

V¥OO. 04 

CG 
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INC NMXHAN 
MOV #1, HANPAR(R4) 

sCount # of mapped handlers 

i Make sure size of mapped handler does not exceed SKB 

CMP HANSIZ(R4),.#8192. iIs mapped handler too big? 

BLOS Bs iBr if not too big 
MOV #HNZBIG, RO iGet error message address 

JMP HLERR iAbort initialization 

i This handler must be loaded into low memory 

1: CLR HANPAR(R4) iSay this handler is not mapped 

CALL LDHNLO sLoad handler into low memory 

F Close the handler file 

Bs: .CLOSE #1 iClose the handler file 

3 Finished 

FH: MOV (SP)+, R4 
RETURN 

iSet flag saying handler should be mapped 

m
a
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INSCKI -- Determine if a handler should be installed 

1 .SBTTL INSCK1 -- Determine if a handler should be installed 
mz J SOTTT ct cee come ener aseee comts anemn cxves sete apne noses suane cose snony sewen nem eect: eae south einen avec sntie sects dows tee oxsn. anane tent tame teste coven wese: rete tee exten tome sete sitar eran Stabe cnwes cone coser eaten ates nese cums numa Genie suate <tGse Sinus cenen Sheed weet sutey attte canes snane Mtr nice Sener fein sanet cents steer mutG® euiny Seane Stun set=t Gore suave oases 

3 ; INSCKL is called to determe if a certain device handler should be 
4 H loaded. 

2 ; 

& 3 Inputs 
7 ; w= Rad50 name of the device. 
8 i R4 = Initial DX#xxx flags as specified in TSGEN. 
9 3 

10 ; Gutputs: 

ii 3 G-flagqg cleared ==> Load the handler. 
12 i G-flaq set ==> Do not load the handler. 
13 j Re = Device name with unit number removed. 
14 i R4 = DXSxxx combined with default flags for the device. 
15 3 

16 016710 Q0101464 INSCK1: MOV Ri.-(SP) 
17 3 

i8 i Strip of F any specified unit number 
19 - 3 

20 016712 O10201 MOV Re, Ri iGet full device name 

2i 016714 005000 CLR RO iSet for divide 
@2 016716 O71027 000050 DIV #50, RO sSplit off last digit 
23 016722 070027 000050 MUL #50, RO iNow correct for divide 
at 0167265 O10102 MOV Ri. Re iGet device name less 3rd digit 
2) 016730 O10237 000146’ MOV R22, CURNAM iSet name of handler being loaded 
ad i 
a7 i See if this is a device such as DK. SY, or TT which we don’t 
ad i need to load as a device handler. 
a? i 
30 016734 020237 000176" CHP Re, RSOLD iIs device name LD? 
31 016740 001004 BNE 1 iBr if nat 
Se 016742 105737 0000006 TSTB VLDSYS iis standard system LD support included? 
33 016746 001044 BNE oF iBr af yes -- Don’t load LD 
34 016750 000417 BR 3H iLoad LD 
33 016752 O12701 900224’ 1s: MOV #SKPDEV,; Ri iPoint to table of devices to skip 
36 016756 O20221 ef: CMP Re, (Ri)+ iIs this a device to be skipped? 
37 016760 001437 BEQ ek: iBr af yes 
38 016762 005711 TST (Ri) iReached end of skip list? 
39 016764 001374 BNE at iLoop if not 
Ag 3 
4] s See if we have already loaded the handler for this device 
402 i 
43 016766 013701 0000006 MOV NUMDEV, Ri ;Get index for last device 
44 016772 001404 BEG 3H iBr if no devices installed yet 
45 016774 020261 0000006 4: CMP Re, PNAME(R1) iSee if this device is already installed 
46 017000 001427 BEG ek iBr if already installed 
47 017002 162701 000002 SUB #2,R1 isMore installed devices to check? 
49 017006 003372 BGT 4s sLoop if yes 
4g? 3 

30 i This handler is to be loaded. 
ol i Get default TSX-Plus control flags for this device. 
Dee i 
23 O17010 O12701 000342’ 3H: MOV #DVFLBS, Ri iPoint to start of table 
24 O17014 O20261 000000 OF: CMP Re, DVSNAMCRI) iSearch for device in the table 
go 017020 001003 BNE 74 iBr if this is not it 
26 017022 0546104 000002 BIS DV$FLGCRI), R4 iCombine default flags 
M7 O17026 000405 BR Ss 
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INSCKI -- Determine if a handler should be installed 

58 017030 0462701 0000004 7H: ADD #DVESESZ,R1 

59 017034 oO20127 oO00522° CMP Ri, #DVFLND 

60 017040 103765 BLO 6$ 

1 3 

o2 3 If this is a DMA device, set 

43 3 even byte boundaries. 

64 3 

45 017042 032704 0000006 BH: BIT #DXSDMA, R4 

56 0170446 001402 BEQ 10% 

&?7 017050 052704 0000006 BIS H#DXSEBA, R4 

458 3 
&9? i Load this handler 

7Q ; 

71 O17054 000241 1O$: Cee 

72 O17056 000401 BR rk 3 

73 3 

74 j Do not load this handler 

7O 3 

76 017060 000261 De: SEC 

7 ; 

78 ; Finished 

79 3 

80 017062 012601 ee: MoV (SP)+, Ri 

81 017064 000207 RETURN 

Page 92-1 

;Point to next entry 
iChecked all entries? 
iLoop if not 

flag saying buffers must be on 

iIs this a DMA device? 
;Br if not 

;Set even-buffer-boundary flag 

;Set flag saying to load the handler 

iSet flag saying not to load the handler 

m
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INSCK2 -- Additional checking for handler installation 

1 .SBTTL INSCK2 -- Additional checking for handler installation 
4 Bor mr nme mec me rm nr ms a, eee ra er go ee ee em ms ey i em se et me et at ne i a 
3 i INSCK2 is called to determine if a device handler should be installed. 
44 j 

) 3 Inputs: 

os) i Re = RadSO device name (without unit number). 

7 F 
8 3 Outputs: 

9 ; C-flag cleared ==> Load this handler. 
10 3 C-flag set ==> Do not load this handler. 
11 i If the handler is to be loaded, its block O is in WRKBUF and channel 
12 i number 1 is opened to the handler file. 
13 i 

14 017066 010146 INSCK2: MOV Ri, -(SP) 
15 017070 010244 MOV Re, ~(SP) 
16 017072 010344 MOV R33, -(SP) 
17 017074 010444 MOV R4,-(SP) 
18 017076 010546 MOV RS, -(SP) 
19 017100 013745 000004 MOV @#4, -(SP) iSave the bus timeout vector 
20 017104 013746 oO00010 MOV @#10, -(SP) iSave illegal instruction vector 
2d 3 

meee i Try to lookup handler file on system disk 

ed i 

24017110 010237 000246’ MOV R2. HANNAM+2 iSet the device name for the lookup 
2o 017114 . LOOKUP #AREA, #1, #HANNAM: Try to open the handler file 
26 017134 1903011 BCC it iBr if we found the handler file 
we i 
22o ; Error -- Cannot find handler file 

2? 3 

39 017136 1057237 0000006 TSTB VINABT iAbort or continue on errors? 

31 017142 001002 BNE ee: iBr if abort on errors 

g2@ 017144 O00137 017446" JMP 104 iSay not to load this handler 

33 017150 012700 001636’ 2s: MOV #CFHMSG, RO iCan’t find handler 
34 017154 000137 0205466’ JMP HLERR sAbort initialization 
35 i 

36 i We were able to open the handler file. 
37 i Read in block O of handler. 

38 3 
39 017160 if: .READW #AREA, #1, WRKBUF, #256.,#0 ;:Read block O into WRKBUF 
49 017216 103004 BCC Me: iBr if read ok 
41 017220 012700 0017007 MOV #ERHMSG, RO sError during read 
42 017224 QO00137 020566’ JP HLERR 
43 3 

44 ; Determine if the handler is supported under the current RT-11 version 
45 3 

46 0172390 012700 0003307 oe: MOV #HVTBL, RO iPoint to table with handler version info 
47 017234 013701 0001527 MOV WRABUF, RI iPoint to buffer with block O of handler 
49 017240 116101 O00000¢ MOVB H. DSTS(R1i).R1I iGet device ID code from handler 
49 017244 120160 000000 ois: CMPB Ri. HV#ID¢(RO) iCompare handler ID code with table entry 
9O 017250 001020 BNE a BE: iBr if this entry not for this handler 
21 017252 123760 O000000¢ 000001 CMPB SYSVER, HV$VERCRO); Compare curr RT-il vers with min acceptable 
ve O17260 103405 BLO ves iBr if version is not adequate 
vo O17262 101020 BHI 544 iBr if version is ok 

24 017264 123760 O00000¢G 000002 CMP B SYSUPD, HVSUPD(RO); Compare update level 
99 O17272 103014 BHIS 34% iBr if update level is ok 
96 017274 105737 0000006 Des: STB VINABT iHandler not loadable - abort or continue? 
eo? O17300 001462 BEQ 10% iBr if continue but don’t allow loading 

a
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INSCK2@ -~ Additional checking for handler 

$8 017302 012700 0017447 
99 017306 000137 0205667 
60 017312 062700 900003 DS: 
61 OL/316 OUPO0E7 DUOG4I - 
62 017322 103750 
63 i 
64 
45 i 
66 017324 013700 9000152’ DAS: 
67 017330 032760 9000006 0000006 
68 017336 001004 
69 017340 012700 002045’ 
70 017344 000137 0205466’ 
71 017350 016037 O000006 000304’ 44: 
Te i 
73 F 

74 ; 

72 3 

76 017356 012737 015716" 000004 
77 017364 O12737 015716’ 000010 
78 017372 O13700 000152" 
79 017376 016001 0000006 
80 017402 001402 
81 017404 O05711 
B82 017406 103422 
ie i 3 

84 ; 
935 3 
84 3 
87 i 
88 017410 062700 OQ000006 wk: 
B89 017414 005710 
90 017416 O0O1415 
91 017420 013746 9000006 
92 017424 O12737 O00000E 0000006 
93 017432 013703 0000006 
94 017436 004710 
95 017440 012637 0000006 
95 017444 000403 
97 3 
99 
99 i 

100 017446 oO002é1 104: 
101 017450 000401 
102 017452 000241 Lit: 
103 017454 012637 000010 134: 
104 017460 012637 000004 
105 017464 012605 
196 017466 012604 
107 017470 012603 
108 017472 012602 
109 017474 01260) 
110 0174746 000207 

MOV 
JP 
ADD 
CMP 
BLO 

Thursday 17-Dec-87 08:39 Page 53-1 
installation 

#ERHNDYV: RO sWrong version of RT for handler 

HLERR sReport error and abort 

#HVESESZ, RO i;Point to next handler version table entry 
RO, #HVEND iAre there more entries? 

21% iLoop if more to check 

i Check handler suyusgen options 

MOV 
BIT 
BNE 
MOV 
JMP 
MOV 

MOV 
MOV 
MOV 
MOV 
BEG 
TST 
BCS 

ADD 
TST 
BEQ 
MOV 
MOV 
MOV 
CALL 
MOV 
BR 

WRKBUF, RO iPoint to buffer with handler black O 

#SGCSMMU. H. GEN(RO):; Was handler genned with XM support? 
4% iBr if yes 

HHSGER, RO iError if not XM version of handler 

HLERR 
H. GEN(RO), HGENFL:i Save handler sysgen flags for later 

Check the CSR address specified in the handler to see if the 
hardware device for this handler exists. 

#TRCSET. @#4 
#TRCSET, @#10O 
WRKABUF, RO 
H. CSR(RO), RI 

iCatch bus timeout traps 
iCatch illegal instruction traps 
iPoint to start of block O of handler 

iGet address of CSR for device 

os iBr if no CSR specified 
(Ri) iIs CSR accessible? 

13% iBr if trap occurred while accessing CSR 

Execute the device installation code. 

The installation code will set the C-flag if the handler should 

not be loaded. 

#H. INS, RO iOffset 200 in block O 

@RO iDoes any installation code exist? 
114% iBr if no driver installation code 

@C#RMON, —(SP) iSave RT-11 RMON pointer 
#MONVEC, @HRMON i Set TSX-Plus RMON pointer 
RPRVEC, RG iGet pointer to Pro vec addr routine 
@RO iCall the installation code 
(SP )+, @#RMON iRestore RT-11 RMON pointer 

13% iC-flaqg now indicates handler load status 

i Finished with installation verification. 

BEC 
BR 
CLC 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
RETURN 

iSet c~bit for indicating handler 
13% ishould not be installed 

iClear the c-bit for driver installation 

sRestore illegal instruction vector 
iRestore the bus timeout vector 

(SP )+, @#10 
(SP )+, @#4 
(SP )+,R5 
(SP )+, R4 
(SP)+,R3 
(SP )+, R2 
(SP)+,Ri 

m
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STDVTB -~ Set up device table entries for a device 

1 .SBTTL STDVTB -- Set up device table entries for a device 
m Ber ren ecm na a eae yee a n,m ie rs nc mi rem erm a en i om ea ee ce a et i 
3 i STDVTB is called te set up device table entries for a device whose 
4 i handler is being loaded. 
2 3 
& ; Inputs: 
7 i Re = Rad5O name of device (less unit number). 
8 i R4 = DX#xxx device flags for DVFLAG table. 
9 i Block O of the handler must be in WRKBUF. 

109 3 

ii ; Outputs: 

12 i R4 = Device table index number for this device. 
13 i NUMDEV = Incremented by 2. 
14 i PNAME (i) Rad50 name of the device. 
15 3 DVSTAT(i) = Device status flags. 

16 3 DVFLAG(i) = TSX-Plus control flags. 

17 F HANSIZ¢i) = Size of handler (bytes). 

18 i DEVSIZ(i) = Size of device (blocks). 
iY ; 

20 017500 STDVTR: 
a j 

ae i Increment device counter 
3 3 

24 017500 062737 000002 0000006 ADD #2, NUMDEV +Say another device added to tables 
eo 017506 013700 90000006 MOV NUMDEV, RO iGet device index number 
2h i 

a? i Set up PNAME and DVFLAG. 
28 i 

29 0173512 010260 9000006 MOV R2, PNAME (RO) iSet permanent device name 
30 017516 010460 0000006 MOV R4, DVFLAG CRO) iSet up TSX-Plus control flags for the device 
i i 

7 s Set HANDSK entry to 1. 
A i This entry is supposed to hold the absolute block number on the disk where 
34 3 block 1 of the handler is located. We set to 1 because all I/0 we de 
39 3 on behalf of the handler is relative to the base of the handler rather than 
36 i relative to the start of the disk. 
a7 3 

38 017522 012760 9000001 0000006 MOV #1, HANDSK(RO) iSet block # of block 1 of handler file 
39 3 

40 i Extract parameters from handler block 0 
41 i 

42 0173530 010004 MOV RO, R4 iCarry device index in R4 
43 017532 013700 O00152° MOV WRKBUF, RO +Point to block O of handler 
44 017536 016064 9000006 0000006 MOV H. SIZ(RO), HANSIZ(R4) i; Set handler size 
45 017544 016064 0000006 0000006 MOV H. DVSZ(RO),. DEVSIZ(R4) iNumber of blocks on device 
44 017552 016064 0000006 0000006 MOV H. DSTS(RO). DVSTAT(R4) ; Set device status flags 
47 i 

49 } Disable MOUNTs and data caching for certain devices 
49 ; 

90 0173560 032764 0000006 0000006 BIT #DSSDIR,. DVSTAT(R4) its this a directory structured device? 
91 017566 001404 BEG 1¢ iBr aif not -~- No mounts allowed 
ge O17570 032764 O000006 0000006 BIT #DSSNRD. DVSTAT(R4) iNon RT-11 directory structure (mag tape)? 
93 017576 001403 BEG a iBr if not 
24 017600 052764 oO00000C 000000 I: BIS #<.DXSNMT !DXENCA>, DVFLAG(R4) i; Disable mounts and data caching 
oO j 
2o i Finished 

of 3 
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STDVTB -- Set up device table entries for a device 

38 017606 000207 TS: RETURN 
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LDHNLO ~- Load device handler inte low memory 

1 .SBTTL LDHNLO -- Load device handler inte low memory 
pa) 5 TTT tO Sree meme csere cours cattn mm seece etne cess anots smite tame mates ante enter soup aueth anus aover sence meant wisee aera owiet sate canes aster state ne sneer weses cnate stnet Senet seats anes ences cones enue erm Stora eames eunee nuns segee meats sate onsen ciate Geom weese wraee Gest cust erwin Heute Snune Grate Gusto secu sous Seutn mosey suite Gistn stent tens Some Hebe eoine ouin? ease muses 

3 i LDHNLO is called to load a device handler into low memory. 
44 F 

5 3 Inputs: 
6 i R4 = Device index number. 

7 ; RS = Address of start of free memory area. 
8 i 
9 i Outputs: 

19 i RS = Address of new start of free memory area. 
1i F 

12 017610 010344 LDHNLG: MOV R3,—-(SP) 
13 i 

14 i Determine if we have enough free memory space to read the handler 
15 3 

16 017612 005064 0000006 CLR HANPAR (R4) iSay this handler is not mapped 
17 017616 010500 MOV RS, RO iGet current top of memory address 
18 017620 016403 0000006 MOV HANSIZ(R4),.R3 ;Get size of handler 
19 017624 060300 ADD R3, RO iGet address above top of handler 
20 017626 004737 O2e253id’ CALL CHKMEM iSee if handler will fit in memory 
wd 3 
ae i Handler will fit. Read it into memory. 

et ; 

24 017632 006203 ASR R3 iGet number of words to read 
eo 017634 .READW #AREA, #1,R5,.R2,. #1 
26 017670 103004 BCC 1% iBr aif read oak 
27 017672 O12700 001700" MOV #ERHMSG:; RO iError reading handler 
28 017676 O00137 020566’ JMP HLERR sAbort initialization 
cs j 

30 i Set address of handler entry point and compute address beyond 
31 i end af the handler. 
ee j 

33 017702 010564 99000006 ig: MOV RS. HANENT(R4) iSet address of handler entry point 
34 017706 062764 000006 O000000¢C ADD #4, HANENT (R4) {Point to fourth word of handler) 
35 017714 006303 ASL. R3 iConvert handler size to bytes 
36 017716 060305 ADD R3,R5 iPoint beyond end of handler 
a? j 

38 i Set up table of addresses of support routines at end of handler. 
39 i 

490 017720 010503 MOV R5,R3 ;Get address past end of handler 
41 017722 904737 020474 CALL STHNPV ;Set up pointer vector in handler 
42 3 

43 i If handler has any load-time exectuion code, run it now 
4a i 
45 017726 004737 020624" CALL DOHNLC sRun any load-time code for handler 
As i 
47 i Finished 

49 i 

49 017732 012603 MOV (SP)+,R3 
20 017734 9000207 RETURN 
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GETHNH -- Load handlers into extended memory 

i .SBTTL GETHNH -- Load handlers into extended memory 
“_ CTO Sree eve coee cam seme arte mines stow see sone etee sored mee ume sense outset sthte count ter mum surat wetenstete eit can arte san cous ete coms ont mame coer meas tune Get ote tiene Gry sone ne eee ome tet sou oun cen aise eae mete sane ove sete anu sense Sub amie siete bin sites tins Sm este canst Sort eeute set snubs supe smn) cHeNe eee sees 

3 ; GETHNH is called to load those handlers that can be placed in extended 

44 ; MEeMOaT y. The status tables for these devices have already been set up 

2 3 by GETHNL. 
& i 
7 ; Inputs: 

8 ; RO = 64-byte block number of top of free memory area. 
9 i 

19 i QGutputs: 

il i RS = 64-byute block number of new top of free memory area. 
12 i 

13 017736 010444 GETHNH: MOV R4, —-(SP) 
14 i 

15 i Begin looking for handlers that are to be loaded into extended memory. 
16 3 GETHNL stored a non-zero (but meaningless) value in the HANPAR entry 

17 i for each handler that is to be mapped. 

18 i 

19 017740 012704 000002 MOV #2, R4 'Get index for first device entry 
20 3 

ai i See if this device has a mapped handler 
ere ; 

23 017744 005764 o000000¢ 1s: TST HANPAR (R44) iIs this handler mapped? 
24 017750 001402 BEQ at iBr aif not 
eee | 3 
2o i We found an entry for a device with a mapped handler. 
27 i Load the handler. 
ag 3 
2? 017752 004737 0177747 CALL L.DHNHI iLoead a mapped handler 
30 i 

3i i Look for more mapped handlers 
ge j 

33 017756 062704 000002 Ae ADD #2, R4 iIncrement device index 
34 017762 020437 0000006 CMP R4, NUMDEV iChecked all devices? 
3y O17766 101766 BLOS 1% jLoop if not 
34 j 

37 i Finished 
38 i 

39 017770 012604 MOV (SP )+, R4 
49 017772 000207 RETURN
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LDHNHI -~- Load device handler into extended memory 

1 .SBTTL LDHNHI -- Load device handler into extended memory 
zz Bore ome mre rn mr mm ee, en mn, nm me ee yc ee me meee en ec ee ees, nme um eh sm ne un rem ts er a ts es et ee es me 
3 i LDHNHI is called to load a device handler into extended memory. 

5 3 Inputs: 
& F R4 = Device index number. 
7 3 RO = 64-byte block number of top of free memory area. 
a 3 

9 3 Outputs: 

10 3 RS = 64-byte block number of new top of free memory area. 
1i i 

12 017774 010145 LDHNHI: MOV Ri,-(SP) 
13 017776 010244 MOV R22, -(SP) 
14 020000 0103464 MOV R3, -(SP) 
15 Q20002 010445 MOV R4,—-(SP ) 
14 ; 

17 3 Open channel 1 to the handler file. 
18 i 

19 020004 016437 0000006 000245’ MOV PNAME(R4),HANNAM+2 i; Set the device name for the lookup 
20 020012 0146437 0000006 000146’ MOV PNAME(R4), CURNAM: Set name in case we have an error 
el O20020 . LOOKUP #AREA, #1, #HANNAM: Try to open the handler file 
ee O20040 103004 BCC Bs iBr if we found the handler file 
23 020042 012700 001636’ MoV #CFHMSG, RO iCan’t find handler 
24 020046 O00137 020566" JMP HLERR sAbort initialization 
eo ; 

ad i Read block O of the handler file and extract some information 
in? j 
28 020052 013702 000152” 8s : MOV WRKBUF, R2 iGet address of work buffer 
297 020056 .READW #AREA, #1,.R2,#256.,#0O i Read block O of handler 
3O 020112 016237 0000006 000304’ MOV H. GEN(R2), HGENFL; Save handler sysgen flags 
ai 3 
7 i Set virtual address of handler entry point 
33 . i 

34 020120 012764 0000066 0000006 MOV #VPARS+6, HANENT(R4) i; Set virtual addr of handler entry point 
30 ; 

36 i Get information about the size of the handler and determine the 
3? i address in extended memory where the handler is to be loaded. 
38 3 
39 020126 01464402 0000006 MOV HANSIZ(R4),R2 iGet size of handler (bytes) 
40 020132 005202 INC R2 iMake sure handler size is even 
41 020134 042702 oO00001 BIC #1,Re2 
42 020140 010200 MOV R2, RO 
43 020142 062700 000077 ADD #63.,RO0 sRound up to # 64-byte blocks 
44 020146 072027 177772 ASH #-46, RO iGet # 64—-byte blocks for handler 
49 020152 060037 0000006 ADD RO, MHNSTZ iAccumulate total space for mapped handlers 
46 020156 160005 SUB RO,RS sReserve room for handler 
47 020160 010564 0000006 MOV RS. HANPAR (R4) iSet mapping value for handler 
48 020164 QO10537 000126" MOV RS, HMAP iSet initial PAR base for handler 
49 020170 012737 000001 oO00142° MOV #1,FILBLK iSet # of block to read from file 
20 3 
51 3 Begin loop to read handler into memory 
De i 
93 O20176 010203 is: MOV R2,R3 Get remaining size of handler 
94 020200 O20327 001000 CMP R23. #512. ;Compare with max we can read at one time 
9 020204 101402 BLOS at Br if we can read remainder of handler 
95 020296 012703 001000 MOV #512.,R3 iRead one block 
27 O20212 160302 eh: SUB R3,R2 sReduce amt of handler left ta read 
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LDHNHI -- Load device handler into extended memory 

ae i 
29 i Read next block of handler 

4&0 i 
61 020814 006203 ASR R3 ;Get # words to read 
62 020216 O13701 000152’ MOV WRKBUF, RI iGet address of buffer for read 
63 020222 .READW #AREA, #1,R1,R3.FILBLK iRead a block 
64 020256 103004 BCC 3F iBr if read ok 
69 020260 012700 001700" MOV #ERHMSG, RO ;Get error message 
66 020264 000137 020566’ JMP HLERR sAbort initialization 
67 i 
48 i Move the code we just read into the XM area for the handler 
49 ; 
70 020270 012700 9000006 3S: MOV #VPARS, RO iGet virtual address of mapped region 
71 020274 DISABL i;## Disable interrupts ## 
7e O20302 013746 9000006 MOV @H#KPARS, -(SP) #3; 5eave current mapping of PAR 5 
73 020306 013737 000126’ 0000006 MOV HMAP; @HKAPARS ii3;Set up mapping to get to XM area 
74 020314 052737 0000008 000000¢ BIS #MMENBL,. @#SROMMR:i 3; i Enable memory management 
79 020322 105737 0000006 TSTB MEM256 333 Does machine have > 256KB? 
7& 9020326 001403 BEG 4 333 Br if not 
77 920330 052737 0000008 0000006 BIS #EMMAP, @#SROMMR :;; Enable extended memory addressing 
78 020336 O12120 4: MOV (R1)+, (RO)+ 3iiMove from WRKABUF to XM region 
79 020340 077302 SOB R3, 4% s3iLoop till all moved 
B80 020342 105737 0000006 TSTB MEM256 33; Does machine have > 2545KB? 
81 020346 001402 BEQ ek: $33 Br if not 
82 020350 042737 0000006 0000006 Bic #EMMAP, @#SRGMMR :;; Disable extended memory addressing 
83 020356 042737 Q00000G G000006G 5¢: BIC #MMENBL, @#SROMMRi; i; Enable memory management 
84 020364 012637 00000006 MOV (SP )+, @HKPARS +3; Replace PAR 5 mapping 
85 020370 ENABL. i ## Enable interrupts «+ 
BS i 
87 i; See if there is more to read 
83 ; 
89 020376 062737 O00010 000126" ADD #8. , HMAP i; Increase XM region base 
90 020404 005237 000142’ INC FILBLEK sIncrement file block number 
91 020410 005702 TST R2 ijIs there more to read? 
92 020412 001271 BNE 14 iLoop if more to read 
93 3 
94 3 We have finished moving the handler into its XM region. 
95 i Set up addresses of system routines in a vector at the end of the handler 
96 j 
97 020414 012703 0000006 MOV #VPARS5, RG iGet virtual address of handler base 
98 020420 0646403 0000006 ADD HANSIZ(R4),.R3 Get virtual address beyond end of handler 
99 020424 004737 021324’ CALL. HANMAP i333 Map KPARS to the handler 

100 020430 004737 020474’ CALL STHNPY $3; Set up handler pointer vector 
101 020434 004737 021400’ CALL HANUMP sRestore mapping 
102 F 
103 + If handler has any load-time code, run it now 
104 ; 

105 020440 010537 000134’ MOV RS. FMEMHI iSet addr of top of free memory area 
106 020444 004737 020624" CALL DOHNLC iRun any load-time code for handler 
107 029450 013705 9000134’ MOV FMEMHI, RS iGet new top of free memory address 
108 i 
109 i Close the handler file 
110 ; 
111 020454 -CLOSE #1 iClase the handler file 
liz i 
113 i Finished 
114
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LDHNHI 

iis 
116 
117 
118 

119 

~~ Load 

O20462 
020464 
020466 
0204/70 

020472 

device handier into extended memory 

012604 
012603 
012602 
VLZOUL 

000207 

MOV 
MOV 
MOV 
MOV 
RETURN 

(SP )+, R4 
(SP )+,.R3 
(SP)+, Re 
(SP)+, Ri 

m
n
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STHNPV -- 

020474 

020476 
020502 
020506 
020514 
O20516 
020522 
020530 
020532 
020536 
020542 
020546 
020552 
020596 

020562 
020564 

010344 

012743 
012743 
032797 
001402 
012743 
032737 
061402 
012743 
012743 
012743 
012743 
012743 
012743 

0126023 
000207 

Initialize pointer vector 

0000006 
0000006 
0000006 

O000006 
OO00006 

O0000006 
0000006 
0000006 
0O00000¢ 
0000006 
0000006 

000304 ’ 

000304 ” 

+S
 

83
 
T
e
 

te
 

Td
 

in a handler 

.SBTTL STHNPV ~~ Initialize pointer vector in a handler 

STHNPV is called to initialize the pointer vector at the end of a 

handler which provides the addresses of various system routines to the 
handler. 

Inputs: 
R3 = Address beyond the end of the handler. 
HGENFL = Sysgen option flags for the handler being loaded. 

THNPV: MOV R3, -(SP) 

i Set up addresses in the pointer vector 

MOV #FORK, -(R3) sAddress of fork routine 
MOV #INTEN, ~(RQ) sAddress of inten routine 
BIT #SGCSI0T. HGENFL i Does handler want timeout support? 
BEG 2% iBr aif not 

MOV #IOTIMR: -(R3) ;Set address of timeout support routine 
ath : BIT #SCGSELG. HGENFL ;Does handler want error logging support? 

BEQ 3H iBr aif not 
MOV #ERRLOG, ~-(R3) sSet address of error logging routine 

3S: MOV #PTWRD, —-(R3) 
MOV #PTBYT, ~¢R3) 
MOV #GCTBYT, ~(R3) 
MOV #MPPHY, ~{R3) 
MOV #RELOC, -(R3) 

i Finished 

MOV (SP)+,R3 
RETURN 

ma
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CURNAM = device name. 

iSAVE ERROR MESSAGE ADDRESS 
iPRINT ERROR MESSAGE HEADING 
iPRINT ERROR MESSAGE 
iGET RADSO DEVICE NAME 
;PRINT DEVICE NAME 

STHNPV -- Initialize pointer vector in a handler 

1 ; 

ae s Error occured while loading device handler. 
3 i RO = error message address: 
4 H 

5 0203566 010001 HLERR: MOV RO, R1 
& 020570 .PRINT #TSXHD 
7 020576 .PRINT Ri 
8 020602 013700 000146’ MOV CURNAM, RO 
9 020606 004737 025502’ CALL PRTRSO 

190 020612 .PRINT #CRLF 
11 0620620 000137 004250" JMP INISTP ;ABORT INITIALIZATION
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DOHNLC -- Execute and handler load/fetch code 

1 .SBTTL DOHNLC -- Execute and handler load/fetch code 

ag J ote eee me am ee es, a mn vn nm ney meee cmt eee a ee er te rr um ae es ne et re mee 

3 i; If the handler being loaded has any Load-time execution code, read it 
4 3 into our work buffer and execute it now. 

se) 3 
& ; Inputs: 
7 3 R4 = Device index number of handler that is being loaded. 

8 i 
9 ; Outputs: 

10 3 C~flag is set on return if load code signals an error during its 
tt 3 execution. 

12 i 

13 020624 010146 DOHNLC: MOV Ri,-(SP) 
14 020626 010246 MOV R2, -(SP) 
15 020630 010344 MOV R3,-(SP) 
16 020632 0104464 MOV R4,-(SP) 
17 020634 010546 MOV RS, -(SP) 
18 i 

19 i Examine ist word of handler to see if it could have any load-time code. 
2O i 

@1l 0204636 016405 0000006 MOV HANENT (R4),R5 iGet address of handler entry point 
ee 020642 004737 021324’ CALL HANMAP i333; Map KpardS to handler if mapped handler 
23 020645 016500 000004 MOV 4(RS5),RO 33;Get Ist instruction located at 4 in handler 
24 020652 004737 021400’ CALL HANUMP iRestore normal mapping 
25 020656 020027 000240 CMP RO, #240 iIs it a NOP? 
26 020662 103516 BLO 7% iBr if can’t be any load code 
27 020664 020027 000277 CMP RO, #277 i 
28 020670 101113 BHI 7% iBr if can’t be any load code 

29 020672 132700 000004 BITB #4, RO iIs there load code? 
30 020674 001510 BEQ 7% iBr if not 
31 3 

32 i Handler may have lead code. 
33 i; Read block O of handler and get offset to load code. 
34 i 

35 020700 013702 000152" MOV WRKBUF;, R2 3Get addr of our work buffer 

34 020704 .READW #AREA., #1,R2, #256.,#0 ; Read block O of handler 
37 020740 O22227 031066 CMP (R2)+, #°“RHAN i;Is this a new type handler? 
38 020744 001065 BNE 7% iBr if not 
39 020746 016203 000004 MOV 4(R2),R3 iGet offset to load code 
40 020752 001462 BEG 7% iBr if there is none 
41 j 
42 i There is lead-time code. 

43 i; Read into WRABUF the portion of the handler with the load code. 
44 i 
45 020754 020327 001000 CMP R3, #1000 iIs load code in block O of handler? 
44 020760 103424 BL.O 1% iBr if yes 
47 020762 010302 MOV R3,R2 iGet offset to start of load code 

48 020764 O72227 1777647 ASH #-9.,R2 iConvert to a block number 
49 020770 042702 177400 Bic #°C377, Rea iClear all but block number 
30 020774 .READW #AREA, #1,WRKBUF, #512.,R2 ;Read 2 blocks from handler file 
way i 
oe i The load code is now in WRKBUF. Set up and execute it. 

ve ; 

54 021032 010437 000144’ if: MOV R4, CURDEV iSave current device index number 
99 021036 042703 177000 BIC #°C777,R3 iGet offset within block of load code entry pt 
96 021042 010300 MOV R3,R0 iGet entry point offset 
97 021044 063700 000152’ ADD WRKBUF, RO Add base address 
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DOHNLC -- Execute and handler load/fetch code 

58 021050 O13701 0000006 MOV RPRVEC,R1 
59 021054 O12702 000000C MOV #MAXDEV#2, R2 
60 021060 012703 000004 MOV #4,R3 

6©i U2i0es UGiesyOd DUUO00G MUV #HANENT, RS 
62 021070 060405 ADD R4,R5 

63 021072 004737 021324’ CALL HANMAP 
64 021075 012704 021154’ MOV #LDREAD, R4 
65 021102 004710 CALL (RO) 

66 021104 103407 BCS 2 
67 3 
68 3 Fetch/load code ran ok. 
69 i Turn off handler mapping. 
70 i 

71 021106 012737 001400 o00000¢ MOV #1400, @HKPARS 
72 021114 004737 0214007 CALL HANUMP 
73 021120 000241 7: CLC 
74 O21122 0004046 BR ak 3 
7O ; 

76 i Error occurred in fetch/laad 
77 i 

78 021124 012737 001400 Oo0o0006 24: MOV #1400, GHKAPARS 
79 021132 004737 021400’ CALL HANUMP 
BO 021136 o000261 SEC 

81 i 

Br 3 Finished 

83 3 

84 021140 012605 OF: MOV (SP)+,R5 
85 021142 012604 MOV (SP )+, R4 
BS 021144 012603 MOV (SP)+,R3 
87 021146 012602 MOV (SP)+,R2 
88 021150 012601 MOV (SP)+,Ri 
89 021152 000207 RETURN 

Page 60-1 

Get pointer to GETVEC routine for Pro 
iGet 2t# entries in device tables 
iSet code saying this is load code 
iPoint to handler entry address vector 

iPoint to entry cell for this handler 

iiiMap KparS to handler if it is a mapped 
$3; Get pointer to Read routine 
33; Execute the load code 
iiiBr if handler load code signaled an error 

$3iRestore original mapping for RT-11 

;Unmap the handler 
iClear the carry flag for return 

code 

i;;Restore original mapping for RT-1i1 
iUnmap the handler 
;S5et the carry flag for return 

ma
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LDREAD -- Perform I/0 for handler load code 

1 .SBTTL LDREAD -~ Perform 1/0 for handler load code 
= PTT ae ere cre see see ene cee tet nt ete ints abn nit ai: stem smh inst orth esate suet same Some out smeu tree Smet oat stan mir iie ten nee mete stot Se tems Sent mh See stat ie tna ser nett ara cute ene tense Om eer co mune nite Oem thie en ones SND ott vt CD stim Anat en main tte Mtn Snes Se eer sree ene 

3 i This routine performs Read operations for handler load code. 
4 3 It simulates the operation of the bootstrap read routine. 
be) ; When called, Channel 1 must be open to the handler file. 

& i 
? 3 Inputs: 

8 i RO = Block number within handler file to be read. 
9 ; Ri = Number of words toa read. 

10 ; Re = Buffer address 

11 i 
12 i Outputs: 
13 i C-flag is set if a read error occurs 
14 i 

15 021154 0100464 LDREAD: MOV RO, —~(SP) 
16 021156 010446 MOV R4,-(SP) $35 
17 021160 010004 MOV RO, R4 33; Get starting block number 

18 3 
19 i Save current mapping information 
20 3 

21021162 105737 99000006 TSTB MEM256 i3; Does machine have > 2567 
ee 021166 001402 BEQ it 533 Br aif not 
23 021170 013746 0000006 MoV @#SRBMMR. -(SP) i:;Save extended memory address register 
24 021174 013745 0000006 1s: MOV @#S5SROMMR, -(SP) i:3:; Save memory mapping 
25 021200 013746 0000006 MOV @H#HKPARS, ~( SP) 33; Save current KPARS mapping 
26 021204 013746 0000000 MOV @#HKPARSG, —( SP) 33; 5ave current KPARS mapping 
27 021210 012737 001400 90000006 MOV #1400, G@HKPARSG 33; Restore original mapping for RT-11 
2G 3 
a? i Turn of F handler mapping 
30 i 

31 021216 004737 021400’ CALL HANUMP iTurn off handler mapping 
32 3 
33 i Read the requested data from the handler 
34 } 
35 O21222 .READW H#AREA, #1,R2,R1,R4 i;Read the blocks 
36 021254 103420 BCS ot iBr if read error 
37 ; 
338 i Restore handler mapping 
39 i 

40 021256 013704 000144’ MOV CURDEV, R4 iGet current device index 
41 021262 004737 dO21324’ CALL HANMAP ii3i;Map Kpars if necessary 
42 3 
43 i Restore mapping information 

44 j 
45 021266 012637 O00000¢ MoV (SP )+, @HKPARSG i3;Restore KPARS mapping 
45 O21272 012637 O000006 MOV (SP )+, @HKPARS #33; Restore KPARS mapping 
47 021276 012637 O000006 MOV (SP)+, @HSROMMR i;; Restore memory mapping 
48 021302 105737 6000006 TSTB MEM256 3; Does machine have > 256? 
49 021306 001402 BEG at 333Br if not 
50 021310 012637 90000006 MOV (SP)+, @BSROMMR i:;Restore extended memory address register 
od i 
De i Finished 
he 3 
54 021314 000241 2s: CLC ii; Signal success on return 
55 021316 012604 ve MOV (SP )+, R4 
56 021320 012600 MOV (SP)+, RO 
37 O281022 000207 RETURN
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HANMAP -~- Set up KPARS to access a mapped handier 

1 .SBTTL HANMAP -- Set up KPARS to access a mapped handler 
2 BS me mm mec mem comm em arc er me rt em ra em em eee ue em ee mn ee ra ee i se es 
3 i This routine is called to determine if a handler is mapped and if so 
“ i to turn on mapping and set up KPARS to access the mapped handler. 
2 3 If the handler is not mapped, mapping is not turned on and KPARS is 
& i not altered. 
7 3 Interrupts are left disabled by this routine. 
8 i In addition to setting up mapping, this routine also changes the RMON 
9 i pointer to point to the TSX-Plus simulated RMON vector. 

10 i 
il 3 Inputs: 
12 i R4 = Device index number 
13 3 
14 021324 HANMAP : 
iS i 
14 i Disable interrupts 
17 3 
18 021324 DISABL ii; Disable interrupts 
19 3 
2O i Change RMON pointer to point to TSX-Plus vector 
ei 3 

a2 O213932 012737 90000006 0000006 MOV #MONVEC, @#RMON 33; Say TSX-Plus is the monitor 
es 3 

a4 i; See if this handler is mapped 
mi ; 

26 021340 005764 0000006 TST HANPAR(R4) i331Is this handler mapped? 
27 021344 001403 BEQ 9 335 Br if not 
28 3 

29 i This handler is mapped. 
30 i Set up mapping to access it. 
oi i 
32 021346 016437 99000008 0600006 MOV HANPAR (R4),. @HKPARS: ii Map KPARS to the handler code 
33 021354 052737 oO000006 0000006 9¢: BIS #MMENBL, @#SROMMR; ii Enable memory mapping 
34 021362 105737 Q000006 TSTB MEM2564 $33 Does machine have > 254KB?7 
35 021366 001403 BEQ 104% 333 Br if not 
36 021370 052737 0000006 0000006 BIS #EMMAP, @HSR3OMMR i;; Enable extended memory addressing 
37 3 

38 i Finished 
3? ; 
490 021374 000207 10: RETURN 
41 
42 .SETTL HANUMP -—- Turn of f memory mapping to a handler 
43 5m erm eee my ac a es eee ea ee ey a i i a a 
44 i This routine is the companion to HANMAP. It turns off memory mapping 
45 3 and restores KPARS to its normal mapping value. 
46 i Enter with interrupts disabled. Interrupts are enabled on return. 
47 i This routine also changes the RMON pointer back to RT—11. 
49 i 
49 021400 HANUMP : 
rh ©) ; 

ad i Turn off memory management 
Des i 
Ya 021400 105737 0000006 TSTB MEM256 33; Does machine have > 256KB? 
24 021404 0014023 BEG 1s 333Br if not 
99 021406 042737 0000006 90000006 BIC #EMMAP, @#SRGMMR 33; Turn off extended memory addressing 
26 021414 042737 O000006 0000006 14: Bic #MMENBL, @HSROMMR: 53 Turn aff memory mapping 
2? O@i4e2e O12737 001200 O000006 MOV #1200, @HKPARS i+; Reset KPARS to its normal mapping 

a
m



i333; Reset RMON pointer 

iEnable interrupts 
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HASNUMP -- Turn of f memory mapping to a handler 

28 
0? Restore RMON pointer to RTI11I 
40 

61 021430 O13737 O00046" OOUU0UG MOV RTMNVC,. @#RMON 
62 

43 Enable interrupts 
64 
65 021436 ENABL 
46 
&7 Finished 
68 
69 021444 000207 RETURN
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FNDHRB ~~ Try to find a handler giobal region 

i -SBTTL FNDHRB -- Try to find a handler global region 
~ Be erm mem mmm maim mem me ee ue i tm a i yi a i tt tA 
3 i This routine is called to tru to locate an allocated XM region with 
+ i a Specified name. 
5 3 If a region control block with the specified name cannot be found, 
6 j the address of a free one is returned and the specified name is stored 7 i into the free block. 
8 i 
9 i Inputs: 

10 i RS = Pointer to 2-word cell containing Rad50O name of region to be found. 
li i 

l2 i Outputs: 
13 3 C-flag cleared ==> Found the specified RCB. 
14 i Rl = Address of the RCB 
id i C-flag set ==> Could not find the specified RCB. 
16 i Ri = Pointer to a free RCB or O if no available RCB’s. 
17 3 

18 021444 010246 FNDHRB: MOV Ra, ~(SP) 
19 i 
ao i Search for specified RCB and also remember if we see a free RCB 
2l 3 
eae O21450 005002 CLR R2 iSay no free RCB found 
ao O21452 013701 0000006 MOV HANRCB, R1i iPoint to start of RCB area 
24 021456 005721 TST CR1)+ iSkip over -1l word at front 
29 021460 005711 is: TST (Ri) iWhat is the status of this RCB 
a6 021462 001002 BNE at iBr if this is not a free RCB 
2/7 021464 010102 MOV R1,R2 iRemember address of a free RCB 
29 021466 O00412 BR 3H 
29? 021470 Of1127 177777 2: CMP (R1),#-1 iAre we at the end of the list? 
30 021474 001412 BEQ 4 iBr if yes 
31 021476 021561 600006 CMP (R5),46¢(R1) iCompare the names 
32 021502 001004 BNE 34 >Br if don’t match 
33 021504 026561 000002 o00010 CMP 2@(RS), 10tR1) iCompare 2nd half of name 
34 021512 001417 BEQ 6 iBr if found the RCB we were searching for 
39 021514 062701 oO00012 38: ADD #12,R1 iPoint to the next RCB 
36 021520 000757 BR 1% iContinue searching 
a7 i 
38 i We could not find the specified RCB. 
39 i If there was a free one, initialize the name. 
4) j 
41 021522 010201 4g: MOV R2,R1 iWas there a free RCB? 
42 021524 001410 BEG 5% +Br if not 
43 021526 011561 000006 MOV (R35), 6¢R1) iSet name in the RCB 
44 021532 0165461 000002 9o00010 MOV 2{(R5),10(R1) it2nd word ef name) 
45 021540 063761 000144’ OD0010 ADD CURDEYV, 1O(R1) iMake name unique to device 
46 021544 000261 ws: SEC iSignal that we did not find the RCB 
47 021550 000401 BR 9 
43 ; 
49 i We found the RCB 
we i 
Yl O21552 000241 6 $ : CLC iS5ignal success on return 
we 3 
Di i Finished 
344 3 
Ye O21554 012602 ae MOV (SP )+,R2 
26 021556 000207 RE TURIN



“~~ Allocate XM region during handler load 

This routine can be called by a handler as its is being loaded to 

of 64-byte units needed for XM region 

Successfully allocated a region 
base of allocated region 

set ==> Could not allocate the region 

FMEMLO and FMEMHI are used by this routine to indicate the 

The allocation is done from the top of free memory downward. 
FMEMHT is updated te have the new top of free memory after the 

i battom and top of the free memory area that can be allocated. 

7 

3 Get the total amount of free memory space available now 
i and see if the requested region can be allocated. 

iTop of free memory 
i~Base of free memory 

i}Do we have room for the requested region? 
;Br if not 

s0 allocate it from the top of memory 

sAllocate the region 
sReturn the address of the base of the region 
iSignal success on return 

Return with C-flag set and the size of the largest possible region in R2. 

iGet the size of the largest possible region 

iSignal failure on return 
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HANXMR -- Allocate XM region during handler load 

1 .SBTTL HANXMR 
py . 

3 i 

4 i ailocate an XM region for the handler. 
oD j 

& 3 Inputs: 
7 F Re’ = Number 
9 i 

oe) Outputs: 
10 C-flag cleared ==> 
11 Ri = 64—-byte address of 
ie Re = Requested size 
13 C-flag 
14 Re = Largest available region size 
15 

16 Notes: 
17 
18 
19 
mo allocation has been done. 
a i 

ae 021560 010046 WANXMR: MOV RO, ~(SP) 
~ 

oa 
29 
ae i 
27 021562 013700 000134’ MOV FMEMHI, RO 
28 021566 163700 000136’ SUB FMEMLO, RO 
2? 021572 020200 CMP R2, RO 
30 021574 101004 BHI se 
ai i 
oe j There is room for the region 
x 3 
34 021576 160237 000134° SUB R2, FMEMHI 
35 021602 013701 000134’ MOV FMEMHI, R1 
36 0214606 000241 CLC 
37 021610 000402 BR oh: 
38 j 
39 i We are not able to allocate the region. 
40 F 
41 i 
42 021612 010002 As: MOV RO, Re 
43 021614 000261 SEC 
44 3 

45 i Finished 
45 3 
47 0216145 012600 D6: MOV (SP)+. RO 
48 021620 000207 RETURN
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HANXMR -- Allocate XM region during handler loaad 

1 _ IF NE. <PROASM-—1°> iIf assembling for PDP-i1 
2 .SBTTL SETMIO -- Set up information about mapped devices 
3 J TTT tte att ene ome eve aeons ation suo steat seten seem since canes sete sem seams cater cimes saese eveee ame soeee seers seeen seem woven tein cunet cence folte sate oem; seme steer sete seve =em eee seutn sustt teen atten nem eteus eevee anthro. eeeee cowtt cant’ GHEDY SECT SuteE Suet Sint cine» SOAtY ttt? eetuD Hevte seme <nsen Gouty stem satun susie AnD cenen fom Mune? =pnle S0Ne suse ean anne 

44 i SEIMLU 18 called to set up information about which devices have to have 
a i their I/0 mapped through system buffers. I/0 mapping is done for DMA 
& devices with 18-bit controllers being used on Q@-bus systems with more 
7 i than 2546Kb of memory. 
8 i The DX#MAP flag is set in the DVFLAG word for devices that require mapping. 
9 i 

10 ; Inputs: 
11 3 RS = Pointer to low-memory free area 

12 i 
13 3 Outputs: 

14 i MIOFLAG = O==>1/0O mapping not required for any device; 
15 i 1==>1/0 mapping required for some device. 
16 ; RO = Pointer to new low-memory free area. 
17 i 
198 SETMIO: MOV Ri, -(SP) 
19 i 
20 3 Determine if this machine requires mapping at all 
ai 3 
an TST #MIODBG iAre we debugging mapped 1/0 system? 
eo BNE ae: iBr if yes 
a4 BIT #EXTLSI, ICONFG its this a Q@-bus machine with more than 256Kb? 
Zo BNE a iBr if yes 

ah ; 

a/v i This is not a Q-bus system with more than 2564Kb. 
28 i Mapping is not required at all. 
29 3 

30 MOV #2, Ri iGet initial device index number 
ail 1: Bic #DXS$MAP, DVFLAG(RI) iClear mapped-I/0 flag 
32 ADD #2, R1 iGet next device index 

id CMP Ri, NUMDEYV iMore to do? 
34 BL.OS 1¢ iBr if yes 
39 BR 9 
36 i 

37 i This is a Q@-bus system with more than 256Kb. 
38 ; See if any devices have requested mapped I/0. 

39 i 
40 ef: CLR RO iClear composite fiag word 
41 MOV #2,R1 sInitialize device index number 
42 3H: BIS DVFLAG(R1I), RO iCombine flags from all devices 
43 ADD #2, Ri iGet next device index number 
44 CMP Ri. NUMDEV iChecked all devices? 
45 BLOS 3 iBr if not 

46 BIT #DX$MAP, RO iDoes any device require mapping? 
47 REQ OF iBr aif not 

49 3 
4G i I/O mapping is required 
90 j 

31 INCB MIOFLG iRemember that mapping is required 
De i 
o3 3 Zero the area where we will build the control structures 
04 i 
oD MOVB VMIOBF, R1 iGet # buffers wanted 
DO MUL H#MIG$SZ,R1 i Times size for each control block 
wd ADD #MIONWBHEMWESESZ,R1: Add space for MIO wait blocks
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HANXMR -- Allocate XM region during handler lead 

98 ASR 
o> MOV 
50 A: CLR 
Od Say 

62 ; 

63 3 Allocate and 

64 3 

65 MOV 
454 MOVB 
&7 os: MoV 
49 ADD 
49 DEC 
79 BLE 
71 MOV 
7a MOV 
73 BR 
74 Os: MOV 
79 MOV 
76 MOV 
77 7: MOV 
78 ADD 
79 MOV 
80 MOV 
81 SO 
82 ADD 
83 ; 

84 3 Finished 

85 ; 
B84 OS: MOV 
87 RETURN 
883 . IFF 
89 i 

90 i Define dummy 
91 3 

92 021622 000207 SETMIO: RETURN 
93 .ENDC 
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Ri 
R5, RO 
(RO) + 

Ri, 4% 

Page 65-1 

iGet # words to zero 

;Get pointer to start of area 

iZero the entire area 

initialize the control structures 

RS. MIOBHD 
VMIOBF, RO 
RS, R1 
#MI¢G$SZ.R1 
RO 
ot 
Ri, MISLNK(RS) 
Ri.RS 
ot 
Ri. RS 
RS» MIOWHD 
#MIONWB-1,. RO 
RS. R1 
HMWESSZ,. RI 
Ri, MWSLNK(RS) 
Ri, RS 
RO, 7 
#MWS$SZ.R5 

(SP )+,.R1 

i NE. CPROASM—1> 

routine for Pro 

i NE, <PROASM-1> 

iStart of area for 1/0 mapping control blks 
;Get # buffers wanted 
iGet pointer ta current control block 
iGet pointer to next control block 
iNeed to link more together? 
iBr aif not 

iSet pointer toa next control block 

sAdvance pointer to next block 
iSee if more to do 
;S5et pointer past last block 
iStart of wait blocks 
iGet # wait blocks wanted - 1 
;Get pointer to current block 
;Get pointer to next block 
sSet pointer to next wait block 
sAdvance pointer to next block 

isLoop if more to allocate 
sAllocate space for last block {with O link)



TSINIT -- TSX startup initializ MACRO V0OS5. 04 Thursday 17-Dec-87 08:39 Page 46 

ms
. 

OVLPOS -- Determine which overlays qo ever TSINIT 

i .SB8TTL OVLPOS -~ Determine which overlays go over TSINIT 
red fc ce meee ae ms arm mt ee mr em mm ene arr ramen ry me mg Sw em tr mt mm i ov ee ee ee etme ec ee ee eee im my em 

3 3 OVLPOS is called to determine which system overlays are to be placed 

4 i over the TSINIT code (specifically, between @OVLBAS and INITOP). 
2 i 
& 3 Inputs: 

7 i RS = Base address in TSINIT where overlays may be loaded. 

3 3 

9 i Outputs: 
10 i Overlay segment information is set up in OSTABL. 
11 i OS$FLG(seg) = O==>Load seg into high memory; 1==>Load over TSINIT. 
12 ; OVLBAS = Address of location within TSINIT where overlays start. 
13 i RS = Pointer past last overlay loaded over TSINIT. 
14 i 

15 021624 010146 QOVLPOS: MOV Ri, -(SP) 
16 0216265 010246 MOV Ra, -(SP) 
17 0214630 0103464 MOV R3. -( SP) 
18 021632 010446 MOV R4,-(SP) 
19 021634 010504 MOV RS, R4 iGet address where we may load overlays 
2Q ; 

al i Build the table that holds information about the overlays 
me 3 

2a 021636 004737 022034’ CALL OVLBLD iBuild overlay information table 
a4 F 

2D i First determine how much space will be used by those overlays that are 
2o i forced to be loaded over TSINIT. 
a7 i 

28 021642 062704 000077 ADD #63. ,R4 *#Bound address to 64-byte boundary 
29 021646 042704 000077 BIC #77,R4 
30 02146452 010437 900140’ MOV R4, OVLBAS iRemember address where we load overlays 
31 021656 012702 000576’ MOV #OSTABL, R2 iPoint to start of table 
32 021662 005762 000000 1%: TST OS#SIZ¢(Re2) sIs this overlay to be loaded? 
33 021666 001423 BEQ at iBr if not 
34 021670 016200 000004 MOV OS#$OVL(R2),RO sPoint to linker-built entry 
35 021674 016000 90000006 MOV 0. ADR(RO), RO iGet RadSO segment ID 

36 021700 012701 001026’ MOV #LOWOVL, Ri ;Point to table of overlays to go over TSINIT 
37 021704 020021 6: CMP RO, (R1)+ iMust this overlay go over TSINIT? 

38 021706 001404 BEQ 46 iBr if yes 
39 021710 O20127 901034’ CMP Ri; #LOWEND isEnd of low-overlay table? 

40 021714 103773 BLO . OF iBr if not 

41 021716 000407 BR 2s iThis overlay is not forced over TSINIT 

42 021720 005262 000002 4: INC OS#FLG (Re) ;Set flag saying load over TSINIT 
43 021724 016200 000000 MOV OS$SIZ(R2). RO iGet # 64-byte blocks needed for overlay 
44 021730 072027 000006 ASH #6, RO iGet # bytes needed for overlay 
45 021734 040004 ADD RO, R4 iAdvance address within TSINIT 
45 021736 062702 000006 2: ADD #OS$$SZ,R2 +Point to entry for next segment 
47 021742 O20237 001024’ CMP R2, OSLAST isHave we finished? 
48 021746 103745 BLO 1$ iLoop if not 
49 i 

20 i Determine how much memory space is available in TSINIT for other overlays 
ai i 
Ye O21750 020427 0254747 CMP R4, #INITOP--50. iAny space left for other overlays’? 
93 021754 103021 BHIS 9 iBr aif not 
24 021756 012705 029556’ MOV #INITOP, RS ;Point to top of overlay area 
99 021762 160405 SUB R4,R5 i Total space available for overlays 
96 021764 072527 177772 ASH #-6,R5 iConvert to # 64—-byte blocks 
so 3 

=
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QOVLPOS -~- Determine which overlays go over TSINIT 

28 i Now begin loop which determines which other overlays go over TSINIT. 
39 i We do this in the order of largest to smallest to try to fill 
50 i the overlay area as completely as possible. 
ol i 

62 021770 004737 023226’ 3: CALL OVLTRY iTry to find largest overlay that will fit 
63 021774 103411 BCS 9S iBr if no more overlays will fit 
64 021776 005262 000002 INC OS#FLG(R2) iRemember to load over TSINIT 
65 022002 016200 000000 MOV OS#SIZ(R2),RO iGet # 64-byte blocks needed for overlay 
&4 022006 160005 SUB RO, RS iReduce remaining free space in TSINIT 
67 022010 072027 000006 ASH #4, RO iGet # bytes needed for overlay 
68 022014 060004 ADD RO, R4 ;Advance overlay address in TSINIT 

69 022016 000764 BR 3 iSee if we can find more segments to load 
79 i 
71 i Finished 
7a i 

73 022020 010405 PS : MOV R4,R5 ;Return top-of-overlay address in R5 

74 O22022 012604 MOV (SP)+, R4 
75 022024 012603 Mov (SP)+,R3 
76 022026 012602 MOV (SP)+,R2 
77 022030 012601 MOV (SP)+, Ri 
78 022032 000207 RETURN 

am
s,
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OVLBLD -- Build overlay information table 

1 .SBTTL OVLBLD -- Build overlay information table 
2 J (TTT corm corm wrens seuss seams mens sures comin stmns maces snece stent suse: suite comme miutt sass Gat seen eaten erece sever ceten sttev setmn mute teete Btear Sonu tate cout! sesne arate emtan step tutey Stet cents feu eanie Siner siete fase Sunes cents Senw samen Geene eeue® Gevwr Siete snes Mente Sete Gente Gente teen Senet Stine atine cuneT cee Meme suns nine rexeh soMOD priwt GettD south eeeen tonne ment comme 

3 3 OVLBLD is called to build an overlay information table that is used 
4 3 by FSINIT while loading TSX overlays inta memory. 

2 i 
& si Qutputs: 
7 i Overlay segment information is set up in OSTABL. 
8 i OSLAST = Pointer past last entry in OSTABL. 
9 3 

10 022034 010146 OVLBLD: MOV Ri, -(SP) 
11 022036 010246 MOV R22, —-(SP) 
12 022040 010346 MOV R3,-(SP) 
13 i 
14 i Read ist block of SAV file te get pointer to overlay table 
15 F 

16 022042 013702 000152’ MOV WRABUF, R2 +Point to work buffer 
17 022046 .READW #AREA, #17,R2,#256.,#0 ; read first block of the save file 
18 022102 103444 BCS 22h iBr if error on read 
19 022104 016201 000064 MOV 64(R2),R1 spoint to the overlay table 
20 QO22110 001012 BNE 154 ibr if overlays exist 
ei i 

ae i; Must be verion 3B overlays structure at absolute location. 
23 3 

24 O22112 012737 900137 9001000 MOV #137, @#1000 iposition yump instrucion over 3b ovly handler 
2o 022120 012737 0000006 001002 MOV #¢0VRH, @#1002 sposition overlay intercept location 
26 022126 012701 001104 MOV #1104,R1 spoint to the overlay table 
27 O22132 010137 dO00000G MOV Ri, OVRADD isave the address of the overlay table 
28 3 
29 ; Initialize the table that holds information about the overlays 
30 i 
31 022136 012703 000576’ ids: MOV #OSTABL, R3 iPoint to table for overlay infoa 
ge 022142 010163 000004 11s: MOV Ri, OS#OVL (RB) iSave pointer to overlay control block 
33 022146 005063 000002 CLR OS#FLG(RG) sAssume seg will be loaded in high memory 
34 022152 004737 022354’ CALL AL COVL iDetermine if we should load this overlay 
39 022156 010263 000000 MOV Re, OS#$SIZ(RB) iRemember total size of oaverlaytdata 
36 022162 062703 000006 ADD #OSS$S2Z,.R3 iPoint to next overlay table entry 
37 022166 062701 000006 124: ADD #6,R1 ifind the next region 
38 022172 021127 004537 CMP (R1),. #4537 ;compare with a <JSR RS. fOVRH> instruction 
39 022176 001341 BNE 11% iBr if not at end 
49 022200 010337 001024’ MOV RS, OSLAST iS5Save pointer past last overlay table entry 
41 i 
42 i Finished 
43 ; 
44 022204 012603 MOV (SP)+,R3 
495 022206 012602 MOV (SP)+,R2 
46 022210 012601 MOV (SP)+,R1 
47 OQO22212 000207 RETURN 
49 i 
49> i Error -~- Read error occured while reading overlay table 
30 i 
vl O22214 eas: .PRINT #TSXHD 
Ye Okeee22 .PRINT #RDERR 
Yo O22230 000137 004250’ JMP INISTP 

ma
a,
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GETMAP ~~ Load any mapped system code regions 

1 
2 ; 

3 i 

44 ; in high memory. 
o A 

& ; Inputs: 

7 i RS 

8 3 

9 3 Outputs: 

10 3 RS = 
11 3 
l2 0222394 010146 GETMAP: MOV Ri,-(SP) 
13 O22236 010244 MOV R2, -(SP) 
14 022240 010346 MOV R3. -(SP) 
15 O22242 010537 90000006 MOV RS, SMRSIZ 
1é i 

17 3 Now that 

18 3 again to 

19 i 
20 022246 012703 000576’ MOV #OSTABL, R3 
2l O@2252 004737 022520" 1s: CALL OP TOVL. 
eae 022256 010263 000000 MOV R2, OS$SIZiR3) 
23 022262 062703 000006 ADD #0S$$5Z,R3 
24 O22266 020337 0010247 CMP R3, OSLAST 
20 O22272 103767 BLO 1% 
ao i 
27 ; Load 

28 ; 

29 O22274 012702 000576’ MOV #OSTABL;, R2 
30 022300 005762 9000000 3S: TST OS#SIZ(R2) 
31 022304 001405 BEG 4g 
32 022306 005762 000002 TST OS#FLGE(Re2) 
33 022312 001002 BNE 4% 
34 022314 004737 0233247 CALL GETOVL 
39 022320 062702 000006 AS: ADD #0S5$4S7,R2 
36 O22924 020237 001024’ CMP Re, OSLAST 
37 022330 103763 BLO 3H 
38 3 

39 3 Finished 

40 ; 

41 022332 013700 90000006 19s: MOV SMRSIZ, RO 
42 022336 140500 SUB R5,RO 
43 022340 010037 0000006 MOV RO, SMRSIZ 
44 022344 012603 MOV (SP)+,R3 
49 022346 012602 MOV (SP)+,R2 
446 022350 012601 MOV (SP)+, RI 
47 022352 000207 RETURN 

ursday 17-Dec-87 08:39 Page 68 

.SBTTL GETMAP --— Load any mapped system code regions 

GETMAP is called to load those system overlays that are placed 

= 64—-byte block number of top of free memory. 

New 64-byte block number of top of free memory. 

most of the system initialization is completed, 
see which overlays need to be loaded. 

iSave memory pointer at start of allocation 

we must check 

i#Point to ist overlay table entry 
iSee if this segment should be loaded 
iSave # 64—-byte blocks needed for overlay 
iPoint to next overlay table entry 
iChecked all entries in overlay table? 
iBr if not 

those overlays that go into high memory 

iPoint to ist overlay entry 
iIs this overlay seqment wanted? 
iBr if not 

sLoad over TSINIT or into high memory? 
iBr if lead over TSINIT 
iLoad overlay into high memory 
;Point to next overlay table entry 
iHave we done all overlays? 
iLoop if not 

iGet memory pointer at start of allocation 
iCalc amt of space allocated 
iSave total space used for mapped regions
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ALCOVL -- Allocate space for a system overlay region 

1 .BETTL ALCOVL -- Allocate space for a system overlay region 
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a i ALCOVL is called to determine if a system overlay region is wanted 

4 i {based on sysgen options), and if it is wanted to determine how 
2 i; much space is needed for the code and data. 
& i 
7 3 Inputs: 

8 i R3 = Pointer to overlay table entry (OS#xxx) 
9 i 

16 ; Outputs: 

11 i C~flaq cleared ==> This segment is to be loaded. 
i2 j C-filag set ==> Do not lead this overlay segment. 

13 ; R2 = # 564-Byte blocks needed for segment including data areas within it. 
i4 3 

15 022354 0101464 AL COVL: MOV Ri,.-(SP) 
16 3 
17 i Get pointer to linker~build overlay entry for segment 
18 ; 

19 022356 014301 9000004 MOV OSS$OVL (RG). Ri iGet pointer to linker-built entry for seg 
20 3 

2i >; Read in the first block of the overlay segment 
mee 3 
23 022362 013702 000152’ MOV WRKABUF, Re sPoint to work buffer 
24 022366 .READW #AREA, #17,R2,#256.,0. BLKCR1) ;read the first block 
2o 022424 103415 BCS 3 iBr if read error 
2d i 

a7 i Save the 3 character Rad5O segment ID in the 0. ADR cell of the 
2O 3 linker-built overlay table entry for this segment. 
29 3 

30 022426 016261 9000002 0000006 MOV 2(R2),0. ADR(RI) isave the rad50 overlay identifier 
31 3 
32 i Make sure the segment is not larger than 8Kb 
33 ; 

34 022434 016102 9000000¢ MOV 0O.SIZ(R1). Re iget the word count of the code region 
35 022440 006302 ASL R2 iconvert to byte count 

36 022442 020227 020000 CMP R2, #20000 scheck for 8kb overflow 
37 022446 101014 BHI 21s iBr if region is too big 
38 i 

39 i Don’t load some opticnal segments if features were not selected 
40 i in TSGEN. 
41 ; 

42 022450 004737 022520" CALL OP TOVL iSee if we want to load this segment 
43 i 
44 3 Finished 

43 i The C-flag is set or reset by OPTOVL. 
4d i 

47 022454 012601 MOV (SP)+,Ri 
49 022456 000207 RETURN 
49 F 
20 i Error -~- Error on reading from SAV file 
ol i 

ve 022460 3s .PRINT #TSXHD iPrint heading 
23 022466 .PRINT #RDERR sRead error 
94 022474 000137 004250’ IMP INISTP sAbort initialization 
a i 

96 i Error -- Insufficient memory space to load run-time systems 
OF i 

m/
, 

m
a
m
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ALCOVL -- Allocate space for a system averlay region 

29 O22500 eis: .PRINT #TSXHD +PRINT HEADING 
99 022506 .PRINT #TSXSIZ PRINT ERROR MESSAGE 
60 022514 000137 004250’ YMP INISTP ;ABORT INITIALIZATION 

ma
m.
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OPTOVL -- Check for optional system overlay regions 

1 .SBTTL OPTOVL ~~ Check for optional system overlay regions 
= 5 Toe te meee ee sm rt hm sss a a ta an rm nm easter meee ee ee ee eter tm a nt imme en ee ee eat mt i et ee 

3 i OPTOVL is called to determine if a specific system overlay is or is 

4 i not to be loaded based on sysgen options. 

2 3 This routine may alse add space for buffers to the overlay regions size. 
& ; 
7 3 Inputs: 

8 ; R3 = Pointer to overlay table entry for seqment (OS¢xxx) 

9 3 
10 i Qutputs: 
1i ; C-flag cleared ==> Load this overlay. 
iz i C-flag set ==> Do not load this overlay. 
i3 i R2 = # 64-byte blocks needed for code + data for the segment. 
i4 3 
15 022520 010346 OPTOVL: MOV RB. ~ CSP) 
16 O2@2522 010444 MOV R4,-(SP) 
17 022524 0105445 MOV RS, —-(SP) 
18 3 

19 3 Get the name of the overlay segment 

20 3 

21 022526 016305 000004 MOV OS#OVL (RA). ROS iGet pointer to linker-built entry 
22 022532 016504 90000006 MOV 0. ADR(RS). R4 iGet name of the segment 
23 3 

24 i Get size of code portion of overlay segment 
ee i 

26 022536 016502 0000006 MOV 0.SIZ(RS), Re iGet # words needed by code portion of seg 
27 022542 0046302 ASL Ro iConvert to # bytes 
28 i 
2? ; See if this is an optional segment that we need to deal with specially 
30 F 

31 022544 012700 022570’ MOV #OVLLST, RO iPoint to overlay name list 
B2 022550 020420 1$: CMP R4, (RO) + iFound name of overlay? 
33 022552 001405 BEG 2s ;Br if yes 
34 022554 005720 TST (RO)+ iNo -- Skip over address word 
35 022556 020027 O22654° CMP RO, #0VLEND iChecked all names in the list? 
36 0225962 103772 BLO 1% jLaop if not 
37 022564 000577 BR QOOXYES iLoad this overlay 
38 3 
39 ~ i; Branch off to processing routine 
40 3 

41 022566 000130 ee) WMP @(RO)+ iEnter processing routine for the overlay 
42 i 
43 i Table of overlay names and processing routines 
44 i 

45 .-MACRO OVLTBL NAME 
4 /-RADSO /’*NAME? / 
47 . WORD QOOR ‘NAME 
49 . ENDM OVLTBL 

49 i 
20 022570 GOVLLST: 
91 022570 OVLTBL USR i TSUSR -~ File management 
ve OL2574 OVLTBL SPL i TSSPOL -- Spooling system 
93 022600 QOVLTBL LOK iTSLOCK -~- Shared file record locking 
94 022604 OVLTBL MSG i TSMSG -~- Inter-yjyob message communication 
oo 022610 OVLTBL SWP i TSSWAP -~- Job swapper 
96 O22614 OVLTBL PLS i TSPLAS -- PLAS support 
D7 O22620 OVLTBL SLE i TSSLE -- Single line editor
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OPTOVL ~~ Check for optional system overlay regions 

28 022624 OVLTBL WIN i; TSWIN -- Display window management 
29 022630 OVLTBL MIO iTSMIO -- Mapped 1/0 
60 022634 OVLTBL CLO sTSCLO -~ CL handler 
61 Veie4O OVLTBL DBG ’TSDBUG -- Program debugger 
62 022644 OVLTBL CSH i TSCASH -- Data caching 
63 022650 OVELTBL DMP i TSDUMP -~- Crash dump generator 
64 022654 OVLEND: 
465 3 

66 i File management 
&7 i 
68 022654 013703 90000006 OORUSR: MOV VNFCSH, RG iGet # file cache entries 
69? 022660 070327 0000008 MUL #FC$$SZ,R3 iMultiply by size of each entry 
79 022664 060302 ADD R3.R2 iAllocate space for directory cache 
71 022666 000536 BR DOXYES iLoad the segment 
72 3 
73 i Spooling system 
74 ; 
75 022670 005727 0000006 QOORSPI: TST #SPLIND iAre there any spooled devices? 
76 022674 001530 BEG DOXNO iBr if nat 
77 QO22676 0462702 O00000C ADD #<SPLNB#512. >,.Re2iReserve room for spool buffers 
78 022702 013703 0000006 MOV NSPLBL,R3 iGet # blocks for spool file 
79 QO22706 0462703 000007 ADD #7,R3 ;Bound up to byte boundary 
B80 022712 072327 177775 ASH #-3,R3 iDivide by 8 to get # bytes for table 
81 022716 005203 INC R3 sRound up to word boundary 
82 022720 9042703 000001 BIC #1,.R3 
83 022724 0460302 ADD R3.R2 sAdd space for spool file allocation table 
B4 022726 000514 BR QOXYES i;Load the segment 
85 3 
BS i Record locking system 
87 3 
88 022730 005737 0000006 OGRLOK: TST VMXSF sAny shared files? 
89 022734 001510 BEQ OOXNO iBr if not 
90 022736 005737 o0000006 TST VNUMDC iShared file data caching wanted? 
91 022742 001110 BNE OOXYES iBr aif yes 
92 022744 162702 0000006 SUB #DCCSIZ, R2 iReduce size of segment - Leave out cache code 
93 022750 900505 BR GOXYES iLoad the segment 
94 j 
95 3 Message communication system 
94 3 
97 022752 013703 0000006 QOORMSG: MOV VMAXMC, RS ifs message communication facility wanted? 
98 022756 001477 BEQ QOXNG ;Br if nat 
99 022760 O70327 0000006 MUL #MB$$5Z,R3 iSpace for message channel blocks 

100 022764 060302 ADD R3.R2 
101 022766 013703 0000006 MOV VMXMRB, RG iNumber of message request blocks 
102 022772 070327 0000006 MUL #MR$$5Z,R3 Times size of request block 
103 022774 060302 ADD R3.R2 
104 023000 013703 000000¢ MOV VMSCHR, RB iMax # chars in a message 
105 023004 005203 INC R3 i;Bound up to word 
106 023006 042703 000001 BIC #1,R3 iReserve whole number of words 
107 023012 0642703 o000000¢6 ADD #MUSTXT, RB iPlus space for message header 
108 023916 070337 900000¢ MUL YVMXMSG, R3 iTimes maximum number of messages 
109 023022 060302 ADD R3,R2 sSpace for message buffers 
110 023024 000457 BR DOXYES 
111 ; 
liz i PLAS support 
1i3 i 
114 023026 013703 900000¢6 QOORPLS: MOV VPLAS, R3 iPLAS support wanted?
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115 
116 
i117 
118 
119 
120 
121 
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123 
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125 
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131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
i351 
152 
193 
154 
155 
156 
157 
158 
159 
160 
141 
162 
163 
164 
145 
166 
167 
168 
169 
170 
i7i 

023032 
023034 
023040 
023044 
023046 

023050 
023054 
023056 

023060 
023054 
023066 

023970 
023074 
023076 
0239102 
0239104 

023106 
023112 
023114 

O23116 
023122 
023124 

029126 
O23132 
023134 

023136 
023142 
O23144 

023146 
023152 
023154 

for optional system overlay reqions 

001451 
062703 
072327 
060302 
000444 

105737 
001440 
000442 

105737 
001434 
000436 

013703 
001430 
070327 
060302 
000427 

105737 
001421 
000423 

003727 
001415 
000417 

105737 
oOo141i 
000413 

009737 
001405 
000407 

105737 
001401 
000403 

000021 
177775 

0000006 

0000006 

0000006 

0000006 

O000006 

0000006 

OO00006 

O000006 

OO00006 

i 

3 Job 

BORSWP: TSTB 

. 
, 

BEG 
ADD 

ASH 

ADD 
BR 

Swapper 

BEG 
BR 

DOXNOG 
#17.,R3 
#-3,R3 
RG. Re 
OOXYES 

VSWPFL 
GBOXNO 
DOXYES 

3 Single line editor 

QOORSLE: TSTB 

3 

BEG 
BR 

VSLEDT 
OOXNO 
QOOXYES 

i Display windows 

OORWIN: 

i 

; Mapped 1/0 

QOORMIO: TSTB 

i 

j CL. handler 

QORCLO: 

3 

MOV 
BEG 
MUL 
ADD 
BR 

BEQ 
BR 

TST 
BEG 
BR 

VMXWIN, R& 
DOXNO 
#DWS$E$5Z.R3 
RG, R2 
BOXYES 

MIOFLG 
DOXNO 
DOXYES 

#CLTOTL 
DOXNGO 
DOXYES 

i Program debugger 

QOORDBG: 

3 

3 Data 

DORCSH: 

i 

TSTB 
BEG 
BR 

caching 

TST 
BEG 
BR 

VDBFLG 
ODOXNO 
ODOXYES 

CSHALC 
OOXNO 
OOXYES 

i Crash dump generator 

QOORDMP: TSTB 
BEQ 
BR 

VSYDMP 
OOXNO 
DOXYES 

i Don’t load this segment 

Page 70-2 

iBr if not 

iBound up # blocks 
iGet # bytes needed for swap file bit map 
sReserve room for swap file bit map 
iLoad the segment 

iIs this @ swapping system? 

iBr if not 

iBr if yes ~~ Load the segment 

i3Is SL editor wanted? 

iBr if not 

iLoad the segment 

iAre any display windows wanted? 
iBr aif not 
iAmt of space needed for window control 
iAdd to size of overlay 
iLoad the segment 

iIs I/0 mapping needed? 

iBr if not 

iLoad the segment 

sAny 170 lines? 

iBr if not 
;Yes, load the seqment 

iIs the program debugger wanted? 

iBr aif not 

jLoad this segment 

iIs data caching wanted’? 
iBr if not 
iLoad this segment 

i;Is dump facility wanted? 
iBr if not 

iBr aif yes 

blks 

t
e
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OPTOVL -- Check 

172 
173 
174 
173 
176 
177 
178 
179 
180 
igi 
182 
i83 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 

O23156 
0231460 
O23162 

023164 
023166 
023172 
023176 
023200 
0239204 
023210 
023214 

O23216 
023220 
O2322a 
023224 

for optional system overlay regions 

Q05002 
OO0261 
QO041%5 

005202 
042702 
020227 
101402 
012702 
062702 
O7 2227 
000241 

0126005 
012604 
012603 
000207 

OOO000!1 
O20000 

020000 
000077 
177772 

DOXNO: 

i 

3 Load 

OOXYES: 

if: 

i 

CLR 
SEC 
BR 

Re 

OOXFIN 

this segment 

INC 
BIC 
CMP 
BLOS 
MOV 
ADD 
ASH 
CLC 

3 Finished 

OOXF IN: MOV 
MOV 
MOV 
RETURN 

Re 
#1.Re2 
R2, #8192. 
1% 
#8192.;:Re 
#63..R2 
#-6, Re 

(SP)+,R5 

(SP)+,R4 

(SP)+, Ra 

Page 70-3 

iBay no space needed for overlay 
iSignal don’t load the seqment 

iMake sure size is even 

iDon’t allow code + data to exceed 8Kb 

iBr aif ok 

iNote, init code in segment will truncate dat 
iConvert to # 64-byte blocks 

iSignal to load the segment 

m
m
,
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TSINIT -- TSX startup initializ MACRO VO5. 04 
~~ Find an overlay to place over TSINIT OVILTRY 

1 

C
O
N
 

® 
u
f
 

A
e
 

0 

023230 
023232 
023236 
023242 
023244 
O23250 
023252 
O23256 
023250 
023262 
023264 
023272 
023274 
O239276 
023302 
023306 

O23310 
020312 
023314 
O23316 
OL233920 
O235322 

0103464 

005002 
012703 
005763 
001415 
005763 
001012 
026305 
101007 
005702 
001404 
026362 
101401 
010302 
062703 
020337 
103753 

000241 
005702 
001001 
OO0261 
012603 
000207 

000576 ’ 
000000 

000002 

000000 

000000 

000006 
OO1024 ’” 

OO0000 

ro
r 
e
e
 

t
e
e
 

OVLTRY: MOV 
3 

3 

3 

L$: 

ef: 

a 
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.SBTTL OVLTRY ~- Find an overlay to place over TSINIT 
J SPREE tweee coews Hanes CneEe conan Suney eet Sonar CHESS eased weenL ORETD miNOE COMED COUOD SEED! GOCE: URGE Guat. DeteD Stmtt StEES DEGET Mites SEEDS Ente SEnHt CRUE? OObRT YOURS MEUDE BONG: NuNEE OPEN GoutS Dem GEIS epute Gmemn OURLE Memhey MER SECO Conue OROrD ORE? GCED OFETG ROSES BusaS OGL HEME cOnES SHHSE Uncen eumtd Gbtur TEIPEH Creed ERIE OREN Orme ONt0S mieED State Ginn atte Gomme Here “athe Senee GORE conEE emenD Girt 

QOVLITRY is called to identify the largest overlay segment which 
will fit in the TSINIT area and which is not already marked to go 

over TSINIT. 

Inputs: 

RO = # 64-byte blocks available for segment in TSINIT. 

Outputs: 
Re = Pointer to OSTABL entru far seqment 
C~flag set ==> No more seaments will fit. 

R3: —-(SP) 

Begin loop to examine all seqments 

CLR Re iSay we haven‘’t found any segment yet 
MOV #OSTABL, RS iPoint to entry for Ist segment 
TST OS#STIZ(R3) iIs this seqment to be loaded? 

BEQ 2% iBr if not 

TST OS#FLEC(RG) iIs this segment already over TSINIT? 
BNE as iBr if yes 

CMP OS$SIZ¢(R3).RS iWill this segment fit? 
BHI at iBr if not 
TST R2 isHave we found any other seg yet? 
REQ 3 iBr if not 
CMP OStSIZ(R3), OS$SIZ(R2) ifs new seg larger than old? 

BLOS 2s iBr if nat 
MOV R3,R2 iRemember largest seqment 
ADD #OS¢$5Z,R3 iPoint to entry for next segment 
CMP R3, OSLAST iHave we checked all segments? 
BLO 1 iLoop if not 

Finished 

CLC iAssume we found a seqment 
TST Re iDid we find a seaqment that will fit? 
BNE os iBr if yes 
SEC iSignal failure on return 
MOV {SP)+,R3 
RETURN 

m
n
,
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GETOVL -~ Load system overlay into high memory 

1 .SBTTL GETOVL -- Load system overlay into high memory 
we Bo TT oom ren me ce nese rr mine ete me ym tg tm mt em, mm mare em yy ny nO te ty A et Sn Stee ey nr ee ee 
3 i GETOVL is called to load a system overlay into high memory. 
he ; 

+) 3 Inputs: 
& i Re = Pointer to overlay table entry for seqment in OSTABL. 
7 3 RO = 64—-byte physical memory block number where seg is to be loaded. 
8 i 

9 ; Outputs: 
10 i RS = Update 64—-byte phusical memory block pointer for next segment. 
ii i 

12 0239324 GETOVL: 
13 3 
14 j Aliocate space for the overlay seaqment 
15 ; 
16 023324 166205 000000 SUB OS$STZ¢(RaA), RS iAllocate space for overlay 
17 023330 020527 001600 CMP RS, #14600 iAre we about to run over RT-117 
18 023334 103405 BLO 10% iBr if yes -—- Insufficient memory 
19 i 
et) 3 Remember the base address of some key seqments 
ad i 

e2 O223336 004737 004636’ CALL KEYSEG iRemember address of some segments 
2 3 

24 i Load the segment 
20 i 

26 0239342 004737 023370’ CALL LODOVL. iLead the segment 
a7 j 

2g i Finished 

29 3 

30 023346 000207 RETURN 
oi i 

oe i Error: Memory overflow 
33 i 

34 023350 104%: PRINT #TSXHD 
39 023356 PRINT #TSXS1IZ 
346 023364 000137 004250’ JMP INISTP
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J CONT soem ee stone anne sate sen sseen eater nts sum touts Outin ennen cones eve seute aieut seers sane esse tesn miett crars trate eaeet ison Aetre fete: crmus conte ome timas omise enue comme ents cong eves twee aruth emmur ener ances soses Henke camer seme meow nee cane tiNim cones sénee Oh0Cy Genin mite SiS ‘oten metve Si=tH ramED Sete SOW Gente stpee seute renee Sem GntOn piuet ‘rule SuT'G pune eee snmee 

.SBTTL LODOVL -- Read and relocate system overlay 

LODOVL is called te load a system overlay region into memory. 

Get 

LODOVL -- Read and relocate system averlay 

1 

is 

a 3 

4 3 

2 ; 

o 3 

7 ; 

83 3 

9 9023370 O10144 LOD 

10 023372 010246 

11 023374 010346 

12 023376 010444 

13 023400 010546 

14 

13 ; 

16 3 

17 ; 

18 023402 016201 000004 

19 023406 016103 90000006 

20 023412 016137 oOo000008 000142’ 

@il 023420 010302 

ee O23422 062702 9000377 

23 023426 000302 

24 029430 042702 177400 

20 023434 0105461 0000006 

26 3 

oa? 3 

28 i 

29? 023440 013704 000152" 104 

30 023444 

Si 023502 103466 

oe 3 

33 i 

34 3 

39 023504 012701 9000006 

36 023510 012700 000400 

37 023514 d020300 

38 0239516 103001 

39 023520 010300 

40 023522 160003 wh: 

41 023524 

42 023532 013746 od000006 

43 0293536 010537 9o000008 

44 023542 052737 oO00000¢G 0000006 

45 023550 105737 oO00000¢C 

46 023554 001403 

47 023556 052737 0000006 0000006 

49 023564 O12421 11s: 

49 0239566 077002 

50 023570 105737 o000006 

Si 023574 001403 

92 023576 042737 O00000¢G 90000006 

53 02394604 042737 o0000006 0000006 i124: 

24 O23612 012637 0000006 

99 O23616 

96 023624 062705 000010 

97 0234630 005237 0001427 

ts: 

= Pointer to OSTABL entry for segment being loaded. 

= 64—-byte physical memory block number where segment is to be loaded. 

MOV Ri, -(SP) 
MOV Ra. -—(SP ) 
MOV RG. -(SP) 
MOV R4,-—(SP) 
MOV RS, -(SP) 

info about size of the overlay and position within SAV file 

MOV OS$OVL (R22). RI iGet pointer to linker-built segment entry 
MOV 0.5%Z¢R1i), RS >Get size of overlay segment (# words) 
MOV O. BLK(R1), FILBLK; Get block in SAV file where segment starts 
MOY RG. R2 iGet total number of words in segment 
ADD #255. .R2 sround to the nearest number of blocks 
SWAB Roa iDivide by 256. words per segment 
Bic #177400, R2 skill sign extension bits 
MOV R5,0. PAR(R1) iRemember where segment is being loaded 

next block of overlay segment into low-memory buffer 

MOV WRKBUF, R4 ;Point to work buffer 
.READW #AREA, #17, R4, #256., FTL BLK iread a block 
BCS 22s iread error occured 

From low buffer to high position in memory 

MOV #VPARS, Ri iget the virtual address of the mapped region 
MOV #256. RO iobtain the number of words to move 
CMP RB, RO iDo we need to move as many as 256 words? 
BHIS 2s ;Br aif yes 
MOV R3,RO iGet number of words to move for last block 
SUB RO, RS iGet number of words left after this move 
DISASBL ;## Disable interrupts #+# 
MOV @#KPARS, -—( SP) issave the contents of the mapping register 
MOV RS, @HKPARS schange the mapping register 
BIS #MMENBL,. G@HSROMMR: enable memory management 

TSTB MEM256 iDoes machine have at least 254Kb of memory? 
BEG 11s iBr if not 
BIS #EMMAP, @HSROMMR i enable extended memory addressing 
MOV (R4) 4+, (RI + imove into high memory 
SOB RO, 116 
TSTB MEM256 iDoes this machine have at least 256Kb?7 
BEG 12s iBr if not 

Bic #EMMAP, G@HSRSUMMR ; disable extended memory management 
Bic #MMENBL, @#SROMMR: disable memory management 
MOV (SP )+, @HKPARS srestore the mapping register 

ENABL i## Enable interrupts ## 
ADD #10,.R5 sadvance 64—-byte block # by Si2—-bytes 
INC FILBLK sincrement file block # 

m
m
.
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LODOVL -- Read and relocate system overlay 

98 023634 005302 DEC Re 
39 023636 001402 BEG ee 
460 0223640 O00137 0234407 JMP 10% 
ol 3 

be i Finished loading the segment 
63 3 

64 023644 012608 os MOV (SP )+,R5 
65 023646 012604 MOV (SP)+,.R4 
66 023650 012603 MOV (SP)+,R3 
67 023652 012602 MOV (SP)+,Re 
68 023654 012601 MOV (SP)+,R1 
69 023656 000207 RETURN 
79 i 
71 i Error occurred on read 
7a i 
73 023660 ee .PRINT #TSXHD 
74 023666 .PRINT #RDERR 
75 023674 000137 004250° MP INISTP 

Page 73-1 

iMore to be copied’ 
iBr 

iRead and copy rest of mapped segment 

iPrint heading 

if not 

;Read error 

;Abort initialization
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GETSRT -- Load any shared run-time systems 

1 .SBTTL GETSRT -- Load any shared run-time systems 
wr, BTU om creer some comms emacs creme sant ase senes trate sree setae sumty sneer steer fmm see stan ovany cour. stoes toate manub ceuee Senne sneet vetun stone Som sits sina ieee sense toete covet sanee mraty sium seem mutte sud seme atane conte sieun cette seee® siuun Att emene siean SeeNt sates fue Sees semih Grttn ShetD Hater ieee SGhe senu! einen canes Grmt caste GES SivEH Sous: Senne ones 

3 i GETSRT is called to load into memory a shared run-time system. 

4 i Shared run-time systems are loaded into the top of memory. 
o j 
& i inputs: 

7 i Ri = Pointer to shared run-time descriptor block. 

8 j RO =~ 64-byte block number of top of free memeary. 
9 3 

10 i Outputs: 

if ; RO = New top of memory block number 
12 i 

13 023700 010146 GETSRT: MOV Ri.-(SP) 
14 023702 O10246 MOV R2,~-(SP) 
15 023704 QO103464 MoV R3, - CSP) 
16 9023706 010444 MOV R4,—(SP ) 
17 i 
18 j See aif this is a dummy run-time entry to allow for patching 
19 ; 

20 023710 O21127 9000006 CMP (Ri). #DMYDEV >Dummy run-time entry? 
21 023714 001540 REQ 7% iBr if yes 
ar i 
a i Try to open a channel to run-time file 
a4 ; 

2d 023716 . LOOKUP #AREA, #1,R1 3OPEN CHANNEL TO RUN-TIME FILE 
26 023734 103010 BCC 8s iBR IF OPEN WAS SUCCESSFUL 
27 3 

28 i Cannot open shared run-time file. 
29? i See if he wants to abort or continue. 
30 i 

31 023736 105737 O000006 TSTB VINABT ; ABORT OR CONTINUE 
ge 023742 001132 BNE ek iBR IF ABORT WANTED 
33 023744 005061 0000006 CLR RT#NAMNCR I) iMark run-time as not-available 
34 023750 005061 0000026 CLR RT#NAM+2(R1) 
35 023754 000520 BR 7% iGO LOAD NEXT RUN-TIME SYSTEM 
36 3 
3? i Set up information about position of run-time in physical memory 
38 i 
39 023756 116102 000000¢ Ss: MOVB RT#SKP(R1),.R2 iGET # BLOCKS TO SKIP AT FRONT OF RUN-TIME 
49 023762 042702 177400 BIC #°C377,Re is CLEAR SIGN EXTENSION 
41 023766 160200 SUB R2, RO iGET # BLOCKS TO READ (LOOKUP SET ROW SIZE) 
42 023770 QO10561 0000006 MOV RS» RTSTOP (RI) i;SET 64-BYTE BLOCK # ABOVE TOP OF RUN-TIME 
43 023774 010003 MOV RO. R3 iGET # Si2-BYTE BLOCKS IN RUN-TIME 
44 023776 072027 000003 ASH #3, RO i; CONVERT TO # 64-BYTE BLOCKS 
45 024002 1460005 SUB RO,.RS sCALCULATE BASE 64~-BYTE BLOCK # OF RUN-TIME 
46 024004 020527 001600 CMP RS, #1600 i ARE WE ABOUT TO RUN OVER RT-117 
47 024010 103530 BLO 11% iBR IF YES 
48 0249012 QO10541 0000006 MOV RS, RT#SBAS(RI) +SET BASE 64-BYTE BLOCK # OF RUN-TIME 
49 i 
90 i Read run-time system into memory and position in high-memory 
od 3 . 
De Of4016 O10546 MOV RS, -( SP) iSave address of bottom of run-time 
23 O24020 013704 0001527 4: MOV WRKABUF, R4 iPoint to work buffer 
24 024024 .READW #AREA, #1,.R4,.#256.,.R2 ;READ A BLOCK OF RUN-TIME FILE 
bo Be i Use memory management to access high-memory area. 
96 024060 O12701 90000006 MOV #VPARG, Ri iGET VIRTUAL ADDRESS OF PARS ADDRESS REGION 
2/7 024064 O10537 0000006 MOV RS, CHUPARS iSET VUSER-MOQDE PARS MAP OFFSET VALUE 

F
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GETSRT ~~ Load any shared run-time systems 

28 0249070 012737 0774046 o000006 MOV #077406, @HUPDRS >; SET PDR TO ALLOW FULL ACCESS To PAGE 29 024076 052737 O000006 O00000G BIS #UPMODE, @#PSW ;SET PREVIOUS-MODE = USER FOR MTPD ACCESS 60 024104 012700 000400 MOV #256. .RO iGET # WORDS TO MOVE 
Si Ge4iic DISASL i## Disable interrupts *# 
62 024116 052737 oO000008 9000006 BIS #MMENBL,. GHSROMMR: enable memory management 
63 024124 105737 0000006 TSTB MEM256 DOES THIS MACHINE HAVE AT LEAST 256KB? 64 024130 001403 BEQ 3H #BR IF NOT 
69 024132 052737 0000006 O000006 BIS #EMMAP, @HSR3MMR ji enable extended memory addressing 
64 024140 0124464 3H: MOV (R4)+,—-(SP) i TRANSFER DATA FROM BUFFER TO HIGH MEMORY 67 024142 10662) MTPD (R1)+ 
68 024144 0770023 SOB RO, 3 
69 0241445 105737 o000006 TSTB MEM256 *#DOES THIS MACHINE HAVE AT LEAST 254KB? 7O 024152 001403 BEQ 31% ;BR IF NOT 
71 024154 042737 0000006 oO00006 BIC #EMMAP, @#SROMMR i; DISABLE EXTENDED MEMORY MANAGEMENT 72 O24162 042737 GO0000S O000006 Zils: Bic #MMENBL, @#SROMMR: DISABLE MEMORY MANAGEMENT 
73 024170 ENABL i## Enable interrupts ## 
74 024176 062705 000010 ADD #10,.R5 ;ADVANCE 64-BYTE BLOCK # BY 512-BYTES 79 O24202 005202 INC Ro s; INC FILE BLOCK # 
7& 024204 077373 SOB R3, 4% iREAD AND COPY REST OF FILE 
rare i 
78 i Finished loading the run-time system. 
79 ; 
B80 024206 012605 MOV (SP)+,R5 
81 024210 .CLOSE #1 
Be i 
83 3 Finished 
84 i 
85 0242146 012604 7S: MOV (SP)+, R4 
86 024220 012603 MOV (SP)+,R3 
87 024222 012602 MOV (SP)+, R2 
88 024224 012601 MOV (SP)+, Ri 
B89 024226 000207 RETURN 
90 j 
91 i Error -~- Cannot find run-time system file 
Fi i 
93 024230 ot . PRINT #TSXHD +PRINT MESSAGE HEADING 
94 024236 .PRINT #COSRT iPRINT ERROR MESSAGE 
95 024244 012702 000004 MOV #4,R2 sPRINT 4 RADSO VALUES 
96 024250 012100 1O#: MOV (R1i)+, RO iGET PART OF NAME 
97 024252 004737 025502" CALL PRTRSO iPRINT RADSO VALUE 
98 024254 077204 508 Ra, 10% 
99 024260 .-PRINT #CRLF END LINE 

100 024266 000137 004250’ JP INISTP iABORT INITIALIZATION 
101 ; 
102 s Error -- Insufficient memory space to load run-time systems 103 i 
104 024272 Lig: .PRINT #TSXHD #PRINT HEADING 
105 024300 .PRINT #SRTOVF iPRINT ERROR MESSAGE 
106 024306 000137 004250’ JMP INISTP s;ABORT INITIALIZATION



TSINIT -~- TSX 

CSHBUF -~ Allocate space for data cache tables 

1 

2 3 

3 ; 
rr H 

+e i Inputs: 
6 } 

7 3 

8 3 

9 i Outputs: 
10 3 

Li 3 

l2 O24312 010246 CSHBUF: MOV 

13 024314 0103456 MOV 

14 ; 

15 i 

1é 3 

17 024316 013737 0000006 0000006 MOV 

18 024324 013702 O000006 MOV 

19 024330 001464 BEQ 

ae i 

el j 

wa i 

23 024332 062702 000037 ADD 

24 02439396 07222 177773 ASH 

ie) j 

ty i 

ae 3 

28 024342 013703 6000006 MOV 

29 024346 072327 000003 ASH 

30 024352 012700 O00010 MOV 

31 024356 060203 1d: ADD 

3e 024360 077002 SOB 

33 024362 010337 o000006 MOV 

4 j 

35 3 See if there 

ah 3 

37? 024366 010500 MV 

38 024370 160400 SUB 

39 024372 020300 CMP 

40 024374 103045 BHIS 

41 ; 

4) 3 

43 ; 

44 024376 013700 9000006 MOV 

45 024402 072027 000003 ASH 

46 024406 160005 SUB 

47 024410 010537 9000006 MOV 

49 ; 

49 3 Allocate 

ot) ; 

Dl O24414 160205 SUB 

ve 024416 010537 9000006 MOV 

53 024422 160205 SUB 

34 024424 QO10537 0000006 MOV 

99 024430 160205 SUB 

96 024432 010537 0000006 MOV 

2? OF4436 160205 SUB 
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.SBTTL CSHBUF --— Allocate space for data cache tables 
. coenn stamr case neste wee Sene0 Rutt enemt senen Seuin pangs eaens SOSRD UEEtT SOE GHEE Het GotEH ShUM GED SEDE atnmD cONtd Tem URE Heth orane enemy fntS GORE GLEN SOUET UOErT MpECE SEUID SOORE GEUNE OhaDT mince Qed? OnE ete MEIER SOME HORNE Tine SIDED eUERE GOED GOOD SOnNT SUES OHLED eemeD COLE Casa conte SEES MONEE Grane OPENS GAG wanes GEMS eeteD outer Onete 

Allocate space for data cache blocks and control tables. 

R4 = 64-byte block number of base of free memory. 
RO = 64-byte block number of top of free memory. 

RO = Updated 64-byte block number of top of free memory. 

See if data caching is wanted 

Ra, —(SP) 
R3, -(SP) 

CSHALC, VCSHNB 
CSHALC, R2 
P$ 

iSet # blocks in use = # blocks allocated 

iDid used request data caching? 
;Br if not 

Calculate number of 44—byte blocks needed for each cache control table 

>Bound up to 32 word block 

iConvert to # 64—-byte blocks 

Compute total space that will be used by all cache data 

CSHALC, RG 
#3,R3 
#8.,RO 
Ra. R3 
RO. 1% 
RS, CSHSTZ 

RS, RO 
R4, RO 
RB, RO 
10% 

iGet # blocks in cache 
iGet # 64-byte blks used by cache data buffers 
iGet number of cache control tables 
sAccumulate total space needed 

iSave total space used by cache data 

is enough memory space available for the specified cache 

iGet top of memory address 
iCompute # free 64—-byte blocks 
iIs there enough total space? 
iBr if not 

Allocate space for cache data buffers 

CSHALC, RO 
#3, RO 
RO. RS 
RS, CSHBFP 

iGet # blocks in data cache 

iGet # 64—-byte blocks needed for allocation 
sAllocate space for cache data buffers 
iSave pointer to base of buffer area 

space for each control table 

R2,RS 
RS. CASBLK 
R2,R5 
R35, CASDVU 
Re, RS 
R53, CASWCT 
Re. RS 

iAllocate space for table 
;Block number associated with entry 
sAllocate space for table 

sDevice and unit number 
sAllocate space for table 
iNumber of words 
iAllocate space for table 

a
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RS, CASUFL 
Re. RS 
RS, CASUBL. 
Ra, RS 
RS, CASHFL 
R2,R5 
RS, CASHBL. 
R2,RS 
RS. CASHSH 
RS, #1600 
10% 

(SP )+,.R3 
(SP )+,Re2 

Page 75-1 

iLRYU chain forward link 

iAliocate space for table 

>LRU chain backward link 

iAllocate space for table 
iHash chain forward link 

sAllocate space for table 
iHash chain backward link 

iAllocate space for table 
iHash chain list heads 

iDid we run over RT-11?7 

iBr if yes 

i Insufficent memory space available for cache data 

TSINIT -- TSX startup initializ MACRO VOSS. 04 

CSHBUF -- Allocate space for data cache tables 

3B 0624440 010537 99000006 MOV 

29 024444 160205 SUB 
60 024445 010537 0000006 MOV 
61 024402! L6VULUD SUB 

62 024454 010537 0000006 MOV 

63 024460 160205 SUB 
64 024462 010537 000000¢6 MOV 
65 024466 160205 SUB 
64 024470 010537 0000006 MOV 
6&7 024474 O20527 9001500 CMP 

68 024500 101407 BLOS 
469 3 

7O i Finished 

71 3 

7e 024502 9012603 I$: MOV 
73 024504 012602 MOV 
74 024506 000207 RETURN 
79 3 

76 
77 i 
78 0243510 10%: . PRINT 
79 024516 . PRINT 
BO 024524 000137 004250 JMP 

#TSXHD 
#C SHOVE 
INISTP 

iPrint heading 
iOverlow message 
sAbort the initialization 

a
m
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CSHBUF -- Allocate space for data cache tables 

1 _IF EQ, PROCID ;Don’t allow ODT for production PRO version 

a .SBTTL GETODT ~-- Load ODT 
a 5 ee me mee me se ae ee scm secession eer er mt me tes me ee me mn -——— -_— 

4 i GETODT is called to load ODT into memory above TSX and transfer control 

5 i to it. On return, ODT has been started. 
o r 

7 i Inputs: 
8 i RO = Address where ODT is to be loaded. 

9 i 

19 i Cutputs: 

ii 3 ROS = Address above top af ONT. 
12 ; 

13 GETODT: MOV Ri.-(SP) 
14 MOY Re, —( SP) 
15 MoV Ro. -(SP) 
16 MOV R4,-(SP) 
17 i 

18 ; Tru ta lookup ODT reli file. 

19 ; 

20 . LOOKUP #AREA, #1, #HODTBLK ; LOOKUP ODT REL FILE 
zi BCC 1t ;BR IF FOUND IT 
me .PRINT #TSXHD iCAN‘’T FIND ODT 
23 .PRINT #NOODT 
att TMP INISTP i; ABORT INITIALIZATION 
au ; 

2h 3 Read first block of ODT file and determine size of ODT. 

27 i 

28 1: ADD #200.,R5 i;RESERVE SPACE FOR ODT STACK 
29 MOV RS,RO iCHECK MEMORY ADDRESS FOR OVERFLOW 
30 ADD #512.,.R0 
ai CALL CHKAMEM 
32 .READW #AREA, #1,.R5,. #256. , #0 
33 BCC as iBr if no read error 
34 JMP ODTRDX iRead error 

30 e$: MOV RSZ(RS),.Re2 iGET SIZE OF ODT 
3h MoV R2,R3 
37 ADD R5,R3 iGET ADDRESS ABOVE TOP OF ODT 
ag MOV R3,RO iCHECK MEMORY ADDRESS FOR OVERFLOW 
39 CALL. CHKMEM 
Ag CLC 
41 ROR R2 iGET # WORDS IN ODT 
42 i Get starting address of ODT 
43 MOV STACRS), RO iGET OFFSET TO START ADDRESS 
44 SUB #ODTBAS:; RO iCALCULATE ABSOLUTE STARTING ADDRESS 
45 ADD R5S,RO 
Ad MOV RO, ODTSTA i THIS IS REAL STARTING ADDRESS 
47 MoV RBD(RS). Ri iGET # OF BLOCK WITH RELQCATION INFO 
49 i 

49 i Read in ODT rel file image. 
20 3 

wi .READW #AREA, #1.R5. Re, #1 
oe BCS ODTRDX iBR IF READ ERROR 
Did i 

34 3 Relocate addresses in ODT. 

OO i RO = Address of base of GODT; RG = Address above top of ODT. 
26 i; Ril = Block number in rel file of start of relocation info. 

(i
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CSHBUF -~- Allocate space for data cache tables 

28 RELFIL: MOV R3, ODTTOP i SAVE ADDRESS ABOVE TOP OF ODT 39 MOV R3, RLBF 
5&0 .IF NE. PROCID Only if PRO protection code is included om TOTS PRUFLG isAre we running on a Pro? 
2 BNE 1$ iBr if yes 
63 . ENDC iNE, PROCID 
54 MOV WRABUF, RLBF i#READ RELOCATION INFOQ HERE &3 1: MOV RLBF, RLBFEND 
465 ADD #1024. , RL BEND iGET ADDRESS OF END OF BUFFER AREA &7 MOV R5,R4 GET BASE ADDRESS OF ODT 
6&8 SUB #ODTBAS:, R4 i SUBTRACT LINK BASE ADDRESS &9 i Read in relocation address list. 
70 AG: .READW #AREA, #1, RLBF.#512.,R1 
71 BCC 7% iBR IF NO READ ERROR 
Fea TSTB @#S2 +END OF FILE IS OK 
73 BNE ODTRDX iBR IF READ ERROR 74 i Relocate some addresses in ODT. 
7a 7B: MOV RLBF,R2 iPOINT TO RELOCATION INFO 
7 se MOV (R2)+,R3 iGET ADDRESS OF LOCATION TO RELOCATE 77 CMP R3, #-2 i TIME TO STOP? 
78 BEG ee iBR IF FINISHED 
79 MOV (R2)+,R0 iGET VALUE TO RELOCATE 
80 ASL R3 iCVT TO BYTE ADDRESS 
81 BCC o¢ i}BR IF ADDITIVE RELOCATION 
B82 SUB R4,R0 iRELOCATE THE ADDRESS 
83 BR rake | 
84 we: ADD R4,RO i#RELOCATE THE ADDRESS 
85 of: ADD RS5,R3 iGET LOCATION WHERE WORD GOES Gd MOV RO, @RB i STORE RELOCATED ADDRESS 87 CMP R2, RLBFND i TIME TO READ NEXT BUFFER FULL? 88 BLO 3H ;BR IF NOT 
89 ADD #2, Ri i ADVANCE BLOCK # 
90 BR 4$ iGO READ NEXT BUFFER FULL 71 i 
92 + Finished relocation. 
973 i Close ODT rel file. 
G4 i 
95 oH: CLOSE #1 
96 i 
97 i Direct interrupts to 60 and 464 to an RTI instruction 99 i 
99 i MOV #DORTI, @H#SO iCatch interrupt 40 

100 i MOV #DORTI, @#44 iCatch interrupt 64 
101 3 
102 + Load registers with the following values for initial entry to ODT: 103 i RO = Base of TSINIT 
104 i Ri = Important breakpoint (°R) in TSX 
105 3 Re = Base of TSGEN 
106 3 RG = Base of TSEXEC 
107 i R4 = Base of TSEMT 
108 F Ro = Return address to start execution 
109 i O(SP) = Address of mapsys routine 
110 i 2@{SP) = Address of sysmap cell 
Lid 3 
li2 MOV #TSINIT, RO 
113 MOV #BRKPT, R1 
114 MOV #TSGCEN, R2
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CSHBUF -~- Allocate 

115 
116 
117 
118 
119 
Lao 
igi 
lee 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
130 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 

spuce for data cache tables 

MOV 
MOV 
MOV 
MOV 
MOV 

i Enter ODT 

JMP 

Return from 

p
e
 

P
e
e
t
e
 

OF: MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
RETURN 

3 Error while 

QODTRDX: . PRINT 
. PRINT 
MP 

3 

Continue initialization 

#TSEXEC, RG 
#TSEMT, R4 
#SYSMAP, ~— (SP) 
#MAPSYS, ~CSP ) 
#10$,R5 

@ODTSTA 

ODT. 

@#14, ODTTRP 
ODTTOP, RS 
(SP)+, R4 
(SP)+, RR 
(SP)+, R2 
(SP)+,R1 

Page 74-2 

i#PASS ADDRESS OF SYSMAP CELL TO ODT 
;PASS ADDRESS OF MAPSYS ROUTINE 
*+ADDRESS FOR ODT TO RETURN TO 

;JUMP TO START OF ODT 

af TSX, 

i SAVE ODT BREAKPOINT ENTRY ADDRESS 
;ADDRESS ABOVE TOP OF ODT 

reading ODT rel file. 

#TSXHD 
#ODTRDM 
INISTP 

iPRINT ERROR MESSAGE 

sABORT INITIALIZATION 

; RTI instruction to disable interrupts 

DORTI: RYE 

. ENDO i EQ, PROCTID 

m
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OPNCHN ~- Open a TSX-Plus channel 

024530 
024532 
024534 

024536 
024540 
024544 
024546 
024550 

024556 
024560 
024564 
024566 
024570 
024572 
024576 
024502 

024506 

024610 
024612 
024614 

010146 
010344 
0100023 

O10301 
O12700 
005021 
077002 
012763 

O1L0200 
004737 
103411 
010001 
000301 
110163 
042700 
050063 

000241 

0126023 
O12601 
O00207 

O00000C 

O00000C 

011476’ 

O000006 
OOO000C 
0000006 

QOO000G 
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.SRBTTL OPNCHN -- Open a TSX-Plus channel 

OPNCHN is called to set up information in a TSX-Plus channel block 
to make it look as if the channel has been opened to a specified 

device with a . ENTER. 

Inputs: 
RO = Address of channel block to be opened. 

Re’ = Rad5O device name. 

Outputs: 
C-Fflag set ==> Cannot onen the device. 

OPNCHN: MOV Ri. -(SP) 

PCV Ra, -(SP) 

MOV RO, RB iCarry channel bleck address in R3 

Initialize the channel block 

MOV RG. Ri iPoint to the channel block 

MOV #CCHNSIZ/2>,R0 ;Get # words to zero 

CLR (R1)+ iZero the channel black 
ScB RO, 2% 
MOV #CCS$OPN'CS$SENTS. C. CSW(RS) i Initialize CSW to say chan open 

Convert the device name into device # and unit # 

MOY R2,RO iGet the full device name 

CALL CVTDVU iConvert to dev # and unit # 

BCS I$ iBr if we don’t recognize the device name 

Mov RO,R1I iGet index # and unit # 

SWAB Ri iGet unit # to low bute 
MOVB Ri,C. DEV@(RG) iSet unit # in channel block 

Bic H-CKCSENMX>, RO iClear all but device index number in RO 

BIS RO, C. CSWC(RS) iStore device index # into CSW 

Success 

CLG iSignal success on return 

Finished 

MOV (SP)+,R3 
MOV (SP)+,R1 
RETURN 

i
l
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SETCHN ~~ Copy RT-11 channel information into TSX system chan 

1 .SETTL SETCHN -- Copy RT-11 channel information into TSX system chan 
ad fo mm ee mm ee ecm mm a ee eee sm remy nm ame ee nm et me ee sme em yt ay es cn ne ee See ee he ee en es tt ee 
3 i SETCHN is called to set up a TSX sustem channel block to access a file 
44 i that has been opened using RT-11. The device index number is converted 
2 i from the RT-11 device number to the corresponding TSX device number. 
& i Note: the channel must have been opened with a . lookup (not . enter) 
va ; to use this routine. 
8 
9 i Inputs: 

10 i Channel # 1 = Open to file of interest. 
1i 3 RO = Address of TSX channel block which is to be set up. 
12 i Re = Rad-5S0 device name. 
i3 ; 
14 3 Gutputes: 
15 i Channel block pointed to by RO is set up for future TSX 1/0. 
1é i Channel # 1 is clased. 
17 i 
18 024616 010144 SETCHN: MOV Ri,-(SP) 
19 024620 010244 MOV R22, -(SP) 
20 024622 010345 MOV RB, -—( SP) 
ei 024624 O10001 MiaV RO, R1 iGET ADDRESS OF TSX CHANNEL BLOCK 
ies i 
23 j Do .SAVESTATUS to store channel information into TSX channel block. 
24 ; 

avo 024426 . BAVEST #AREA, #1,.R1 +STORE CHANNEL STATUS INTO TSX CHANNEL BLOCK 
ats i 
27 + Now convert RT-11 device table index number into corresponding TSX 
28 ; device table index number. 
ao i 
30 024544 O11102 MOV {(R1),R3 iGET CSW FOR CHANNEL 
21 024645 042703 177701 BIC #°C74,R3 iGET RT-11 DEVICE INDEX NUMBER 
ge 024652 . GVAL #HAREA, #404 iGET RT-11 OFFSET TO PNAME TABLE 
33 024672 060003 ADD RO, RG iGET ADDRESS OF NAME OF DEVICE IN PNAME TABLE 
34 024674 . SVAL #AREA, RO iGET NAME OF DEVICE FROM RT-11i 
35 024712 013703 0000006 MOV NUMDEYV, RR iGET INDEX # FOR LAST TSX DEVICE 
36 024716 020063 0000006 1s: CMP RO, PNAME (RG) sLOOK FOR DEVICE IN OQUR TABLES 
37 024722 001404 BEG 2 ;BR IF FOUND 
38 024724 162703 000002 SUB #2,R3 sCHECK NEXT ENTRY 
39 024730 002372 BGE 14 ;BR IF MORE TO CHECK 
40 024732 000407 BR MTSXDV i#VERY STRANGE THAT WE DIDN’T FIND IT 
41 024734 042711 000076 ef: BIC #76, (R141) ;CLEAR OUT RT-11 DEVICE # 
42 024740 050313 BIS R3. (R1) i STORE TSX DEVICE # 
43 ; 
44 3 Finished 

49 i 
4& 024742 012603 Mav (SP )+, R3 
47 024744 012602 MOV (SP)+,Re2 
48 024746 012601 MOV (SP)+.R1 
49 024750 000207 RETURN 
0) ; 

oi i Error: Could not lecate Rt-11 device number in TSX device table. 
De 3 

23d 024752 MTSXDV: |. PRINT #TSXHD iPRINT ERROR MESSAGE 
24 024760 .PRINT #REQMIS iMissing a required device 
99 024765 O10200 MOV R2,RO iGET RADSO DEVICE NAME 
96 024770 004737 025502’ CALL PRTRSO i DISPLAY DEVICE NAME 
a7 O24774 .PRINT #CRLF 

a
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SETCHN -- Copy RT-11 channel information into TSX system chan 

94 025002 000137 004250’ JMP INISTP s;ABORT INITIALIZATION
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SETSY 
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025006 
025010 

025012 
025032 

025036 
025056 
025060 
025100 
0295102 
025120 
O25124 
029130 
O25132 
0259136 
025140 
O25142 
025144 

025150 
O25154 
025160 
025164 

025170 
025172 
O25174 

O10146 
0102464 

010037 

010002 

060002 

013701 
O20061 
001405 
162701 
002372 
010007 
000703 
010137 

113702 
0627072 
066102 
010237 

012602 
012601 
000207 

initiaiiz MACRO Vos. 04 
-—-~ Set up information about SY device 

0000006 

O00000G 
0000006 

000002 

0000006 

OOO001S 
000036 
O000006 
0000006 

‘w
e 

Me
e 

1: 

t
w
e
e
 

we
 

P
 

ca
 

.OBTTL 

It dees this 

Inputs: 
RS = 

Outputs: 

SYNAME 
SYINDX 
SYUNIT a SY 

MOV 
MOV 

Thursday 17-Dec-87 68:39 Page 79 

SETSY -- Set up information about SY device 
mene comes cones Uiene wteey Erite SERte nents Auten FOOLE exee oben SEITE GegD wham SELES SPER cote: CREME anit eine Genie CODED Suit Std Geni UiLab HERTS ONEEE Teter GOS OREN Hotes SOenE RnR: SWE SuETs anode SemmD Somms CuEEE HIER SpA SPEGE Noten Hon GOED SREES SOUT SOLED OmEN REELS GIEEH COREE SOTS GIOED SOSED fEEEE KENEE COONS GOES Giity ~ThEK GIES miets Gtune Som CORSE Foret SHOES HONE MITE GUIS cnet”, 

by determining what device RT-1il recognizes as SY. 

Address of base of free memory area 

RADSO spec for physical system disk 
TSX device table index for SY device 

device unit number 

Ri.-(SP) 

Re, —~(GSP ) 

Set up system device unit number 

. OVAL 
MOV 

HAREA, #2!74 
RO, SYUNIT 

iGet system unit # from RT-11 Chigh byte) 
;>Set system unit number 

Set up system device index number 

. OVAL 
MOV 
. SVAL 
ADD 
. VAL 
MOV 
CMP 
BEQ 
SUB 
BGE 
MOV 
BR 
MOV 

Set up RADSO 

MOVE 
ADD 
ADD 
MOV 

Finished 

MOY 

MOV 
RETURN 

HAREA, #364 iGet RT-11 system device index number 
RO, Re iSave device index number 

#HAREA, #404 iGet offset within RMON of PNAME table 

RO, Re iGet offset to name of SY device 
#AREA, R2 iGet name of RT-il system device 
NUMDEV, R1 iGet index to last TSX-Plus device entry 
RO, PNAME (Ri) iSearch for device in TSX tables 

2 iBr if found it 

#2,Ri sKeep looking if more 
1 
RO. R2 iSave name af system device 

MTSXDV iMissing device error 

Ri, SYINDX iStore index # of TSX-Plus system device 

name of SY disk 

SYUNIT+1,. Re GET SYSTEM UNIT NUMBER 
#36, Re iPUT IN "0" AS 3°RD CHARACTER OF NAME 
PNAME (R11), Re s;ADD DEVICE NAME 
Re. SYNAME iTHIS IS THE FULL SY DISK NAME 

(SP)+,Re2 
(SP)+,. R14
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RTFTCH -- Fetch a RT-11 device handler 

1 .SBTTL RTFTCH -- Fetch a RT-1iil device handler 
2 J TT rae orem tee mee cere saan tes et ama serte net ease sinus uune tant some Seen tne! stm seen some) ones tone seuet tre sere stem seven Sen Meu comes mien Seu tints tied ceowe GInGe Seint mt site Stent avs Stet SiO sti ey SA aene stony fee four tras tetr etnat smut See GuRED tee Sst Sane GeOKe fins cee eaeee seERe AruD sand tence mune Sins MAG fesQe Gru stent imme 

3 ; RTFICH is called to fetch an RT-11 device handler. 

4 3 if the handler is already resident. nothing 1s done. 

3 i If the handler will fit in WRABUF, it is fetched into there. 
& F If the handler will not fit in WRKABUF, it is fetched into the top 
7 i Of memory. 
8 i 

od i Inputs: 

19 i RO = RADSO device name. 

ti ; RS = Address of start of free memory. 

le ; 
i3 3 Outputs: 

i4 i C~flag cleared ==> Fetch was successful. 
15 i C-flaq set ael> Errar on fetch. 
16 i 

17 025176 010044 RYTFTCH: MOV RO, -~(SP) 
18 025200 010246 MOV R22, -(SP) 
19 025202 010546 MOV RS. -(SP) 
at) i 
21 i Set the name of the device being fetched 
ee j 

23 025204 O010037 0001307 MOV RO, FETDEV ;Set name of device whose handler to fetch 
a4 3 

ao i} Do a .DSTAT to get information about the handler 
2h i 

27 0252 .DSTAT #DSTBLK, #FETDEV iGet information about the device handler 

28 O25222 103425 BCS 9S ;Br if device not recognized 
2 i 

30 i Determine if the handler is currently resident 
i 3 

Se 025224 005737 000116’ TST DSTBLK+4 iIs the handler resident now? 
33 025230 001021 BNE 8s iBr if yes 
34 ; 

39 i The handler is not currently resident. 
34 i Gee af it will fit in WRKRUF. 
37 i 

38 025232 013702 000152’ MOV WRKABUF, Re iSet address where handler will be loaded 

39 025236 0193700 oO00114’ MOV DSTBLK+2, RO iGet the size of the handler 
40 025242 020037 000154’ CMP RO, WRKSIZ iWill handler fit in WRKBUF? 
41 025244 101405 BL.OS it iBr if handler will fit in WRKBUF 
42 ; 
43 i Handler will not fit in WRKBUF. 

44. is See if there is room to laad it into the top cf memory. 
49 i 

46 025250 060500 ADD RS,RO iGet address above top of area needed 
47 025252 020037 000132’ CMP RO, TOPMEM iIs there room for handler? 
48 025256 1010123 BHI 104 iBr if not 

49 025260 010502 MOV RS, R2 iSet address where handler is to be loaded 
ie @) 3 

wn i} Fetch the handler 
be ; 

93 025262 1: .FETCH Re. #FETDEV iTry to fetch the handler 
04 O23272 103401 BCS 9¢ iBr aif error on fetch 
99 3 

T=) i We successfully fetched the handler 
wd F 

a
.
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RTFTCH -~- Fetch a RT-1il device handier 

58 025274 000241 Bs: OLe ;Signal success on return 
29 i 
60 i Finished 
ol i 

62 025276 012600 PS: MOV (SP)+,R5 
64 025300 012602 MOV (SP)+.R2 
64 025302 012600 MOV (SP)+, RO 
65 025304 000207 RETURN 
66 i 

&? i Insufficient memory available ta load the handler 
6a i 
69 025306 004737 Doe ” 104: CALL SIZERR iGenerated system is too big -- abort
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CHAMEM -- Check for memory space overflow 

1 
i i 

3 ; 
44 i 

2 i 

ro 3 

7 i 

8 ; 

9 3 

19 F 

11 O25312 020037 000302’ C 
12 0252316 103402 
13 025320 004737 029332’ 
14 025324 004737 O29352”’ 1 
15 025330 000207 

18 ; 

20 0252332 S 

2@il 025340 
ae 025346 000137 004250" 
ae 

a4 ; 

iw) ; 

26 j 

27 025352 005737 000040’ CG 

28 025356 001402 

29 025360 000137 004250’ 

30 025364 000207 1 

.04 Thursday i7-Dec-87 68:39 Page 81 

.SEBTTL CHAMEM -- Check for memory space overflaw 

CHAMEM is called to make sure we have not overflowed the available memory 
space while allocating space for TSX. 

If a memory overflow occurs, an error message is printed and 

the initialization is aborted. 

Inputs: 

RO = Address to be tested for validity. 

HKAMEM: CMP RO, MEMLIM 3IS THE ADDRESS OK’? 
BLO 1% 3BR IF OK 

CALL SIZERR iGenerated system is too big -- abort 
$: CALL CCATST iCHECK FOR “C ABORT REQUEST 

RETURN 

Generated system is too big. Abort the initialization. 

IZERR: . PRINT #TSXHD i#PRINT MESSAGE HEADING 
.PRINT #TOOBIG iPRINT ERROR MESSAGE 
JMP INISTP ijABORT INITIALIZATION 

anne cones Gane SOU NUD CORD EEIES CONTE ROME THEI sEmee Oru CESEE GORED MODES ODES ERIN? RISE CUNEO GEOG Eee Aeede SEES DOLLY MOOS OINEE HO<ay MDENE SIE Sinan UnHIY CoRES Set> hele STEHT GIEEE COED ENED OLE CUEID DETHD SUMEE CODD taunt mene GPEE SiR Stnd GREN SERED BERND CRETE SOEHT COMES CUE emtND Edman BOEEG cape SAGES CEUIG Siete ombae SUENE BONED BEERS ERGIN REUED SOtnt GOW SOE nou CORP emane smmee ener 

Check far control-C and abort initialization if requested. 

CATST: TST CCAFLG ;DID USER REQUEST “C ABORT? 
BEQ 1$ i; BRANCH IF NOT 
JMP INISTP sELSE ABORT INITIALIZATION 

$: RETURN 

mm
,



TSINIT -- TSX startup initializ MACRO VO5.04 Thursday 17-Dec-87 08: 99 
PRTOCT -- Print octal value 

l 

2 

3 

4 

3 

& 

7 

8 025366 010146 

9 025370 010244 

10 025372 o010001 

11 025374 012702 000006 

12 025400 005000 

13 025402 073027 O00001 

14 625406 000403 

15 025410 9005000 

16 025412 073027 000003 

17 025416 062700 000060 

18 025422 

19 025426 077210 

20 025430 012602 

21 025432 012601 

025434 000207 

.SBTTL PRTOCT 
* pees wate manyn othe epant peben Coabe same: sven Sant: suate GotET S000 uneGE shdmd rEInS Swi GOEL: G:d0E mnGOn hut Opee Fabt! weed PELbe SOEEH GtEE OnuEG CEEED SEtEH Flee SEEM Cont. Conn COE Edt SEG0E CONN BOND SOE COURS EEE EOWES CECED COREY EUEDE EINED Sena MyatT eMEE OrEuD SOIRY GREEH SERED THEY net SteEE TEED EGE Sinn SITY eREND Sens Mente eauen angen SOnES Gna 

PRTQCT is called to print an octal value without trailing Cr-Lf. 

Inputs: 

RO = value ta be printed. 

PRTOCT: MOV 

1s: 

MOV 
MOV 
MOV 
CLR 
ASHC 
BR 
CLR 
ASHC 
ADD 
. TTYOUT 
508 
MOV 
MOV 
RETURN 

Ri.-(SP) 
Re, -(SP) 
RO. R1 
#6,Re2 
RO 
#1,RO 
re 
RO 
#3, RO 
#/O, RO 

Ra, 1s 
(SP)+, Re 
(SP)+,. Ri 

—— Print 

Fage 82 

octal valve 

iGET VALUE TO PRINT 
;PRINT 6 DIGITS 

iGET 1ST OCTAL DIGIT ¢1 BIT) 

; INITIALIZE FOR SHIFT 
i;SHIFT AN OCTAL DIGIT INTO RO 
iCONVERT TO ASCII CHARACTER 
iPRINT THE CHARACTER 
;LOOP AND PRINT MORE DIGITS 
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PRYDEC -- Print decimal value 

.SBTTL PRIDEC ~-- Print decimal value 
5 TTT crew cores cnmee omens asmne teens een cvtee Gene seen aunee SOE enter wou Gente cate. Geet SvMED Sete ante enews GHOe eta Outre Sede é101, Mutte HOO teetn Stems SO Gunes miene SOaIT fuLaR HOOT SDGE CUOND OGD SESE? etets amen ayes Gram LabeE SON COtEG COmNE comet GENO SOUT ete Sune SiO nian Hente Gene SELGD State SEGTS ne=ee once REG mane Sean OSD semie sate COM Gomes Gums GO euneT foes sunt: sense nuns 

PRTDEC is called to print a decimal value with leading zeroes suppressed 
and with no trailing Cre-Lf. 

fe
ck
 

fo
ot
 

F
O
U
V
O
N
G
 

Ua
 
O
M
e
 

g
o
.
 
e
T
 

a
 

eT
 

Inputs: 
RO = Value to be printed 

025436 010146 RTDEC: MOV Ri.-(SP) 
025440 005044 CLR ~(SP) i;NULL ON STACK TO STOP US 

Lm i Convert value to ascii digit string and stack the digits. 
13 3 

14 025442 010001 MOV RO; R1 iGET VALUE TO BE CONVERTED 
15 025444 0035000 1$: CLR RO ;SET HIGH-ORDER PART OF VALUE TO O 
16 025446 071027 oOo00012 DIV #10.,.R0 iDIVIDE RO-R1 BY 10. 
17 025452 062701 000060 ADD #/O, R1 i CONVERT REMAINDER TO ASCII DIGIT 
18 025456 010146 MOV R1i,.- (SP) i AND STACK THE DIGIT 
19 025460 9010001 MOV RO, Ri 3GET QUOTIENT 
20 025462 001370 BNE 1 iBR IF MORE DIGITS TO CONVERT 
mi 3 
ae i Finished conversion. Print result. 
ed 3 

at 025464 012600 2s: MOV (SP )+, RO iGET A DIGIT FROM THE STACK 
ao 025464 001403 BEQ 3S i3BR IF REACHED END 
26 025470 . TTYOUT s;PRINT THE DIGIT 
a? 025474 000773 BR at sPRINT MORE 
28 i 
a? i Finished 
a0 i 

31 025476 012601 3S: MOV (SP)+, Ri 
32 025500 000207 RETURN 

ma
m,
 

m
m
,
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PRTRSO -- Print Rad-SO value 

1 .5BTTL PRTRSO -- Print Rad-5S0O value 
2 Bre emcee mee ca eae sn ec es tm a mam eee ne ee ee, te sm i i i et eee 

3 i PRIRSO is called to print a Rad-50 value. 
4 ; 

0 i Inputs: 

& i RO = value to be printed. 
7 i 

8 025502 010144 PRTRSO: MOV Ri,-(SP) 
9 025504 010246 MOV Re, -(SP ) 

10 3 
11 i Convert value to ascii string and stack the characters. 
12 i 

13 025506 O12702 000003 MOV #3,R2 iGET # CHARS TO CVT 
14 O25512 o10001 MOV RO: Ri iGET VALUE TO BE CONVERTED 
15 025514 0905000 1: CLR RO i CLEAR HIGH-ORDER VALUE 
16 0255916 071027 000050 DIV #50, RO iDIVIDE RO-R1 BY 5O 
17 025522 116101 003454’ MOVB RSOCHR(RID, RI i CONVERT REMAINDER TO ASCII CHARACTER 
18 025526 010146 MOV Ri,-<(SP) iSTACK THE CHARACTER 
19 025530 010001 MOV RO,.R1 ;GET QUOTIENT 
20 025532 077210 503 R2,1% i BR IF MORE CHARS TO CONVERT 
ei i 
aa i Finished conversion. Print the result. 
2.3 3 

24 025534 012702 000003 MOV #3, R2 iGET # CHARS TO PRINT 
ao 025549 012600 2s: MOV (SP)+,. RO iGET NEXT CHARACTER 
26 025542 . TTYOUT iPRINT THE CHARACTER 
2/7 025546 077204 508 Re, 2s i;LOOP IF MORE CHARS TO PRINT 
a8 i 
2? i Finished 
3) 3 

31 025550 012602 MOV (SP)+,Re 
32 0255952 012601 MOV (SP)+,R1 
33 025554 000207 RETURN 
34 Bem meer arene ee ns i tn a mee eta i a a a ee 
35 i Define top of TSINIT 
36 3 
37 025556 INITOP: 
38 i 

a
.
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PRTRSG -~— Print Rad-50 value 

1 

me 

3 

44 

3 

6 

7 

8 
g 

1O 

li 

12 0255546 177740 

13 625560 026066’ 

14 

15 

16 

17 0255462 0101464 

18 025564 0102464 

19 025566 010344 

20 025570 010444 

2i O25572 010544 

22 025574 012700 

2d 025576 073472 

24 025600 074037 026126’ 

29 025604 013737 026126’ 

26 025612 012700 025556’ 

2? 025516 004737 026254’ 

28 

29 

30 

oi 173600 

ge 025622 012701 1734600 

39 025626 012702 0261307 

34 025632 010237 025560’ 

35 0256365 005437 025556’ 

36 025642 013700 025556" 

37 025646 tiei2ed 

38 0254650 005201 

39 025652 077003 

40 025654 012700 025556’ 

41 025660 004737 0261707 

42 

43 

44 

45 

46 

47 025464 012701 0261307 

48 025670 012702 026066’ 

49 025674 012704 90000006 

50 025700 013709 025556’ 

91 025704 004737 026060’ 

Se 025710 teelee 

53 025712 001014 

54 025714 004737 026456 

99 025720 011405 

96 025722 074005 

O7 O25724 010524 

0000006 

IF 

S
e
 

Se
 

es
 

NE. PRO 

. SBTTL 
. ACALL 

cid iOniy assemble for protected Pro 350 version 

The following startup code is only included for the Pro version. 
it a5 loaded here and executed very early during initialization 
and subsequently overwritten by I/0 buffers. 

INSCHK ~~ Installation validation subroutines for Pro-350 
. PRINT 

j Reserve an arg block area for encruption calls 

EDARGB: 
EDADDR: 
é 

; Recover license number and decrypt disk image of Pro ID to intermed. 

INSCHK: 

i 

3 Capy 

IDADDR 

‘o
e 

tw
ee
 

w
e
 

‘e
s 

we
e 

4G: 

. WORD 
. WORD 

MOV 
MOV 
MOY 
MOV 
MOV 
MOV 
. RADSO 
XOR 
MOV 
MOV 
CALL 

Pro ID ROM low bytes into memory, 

= 1736 
MOV 
MOV 
MOV 
NEG 
MOV 
MOVB 
INC 
SOR 
MOV 
CALL 

MOV 
MOV 
MOV 
MOV 
CALL 
CMPB 
BNE 
CALL 
MOV 
XOR 
MOV 

3a. 
DSKBUF 

i# OF BYTES TO BE DECRYPTED (EDMTH3) 
iPOINTER TO BUFFER TO BE DECRYPTED 

state 

Ri.-(SP) i SAVE REGISTERS 
R2, -(SP) 

R4,—-(5SP ) 
RS. -(SP) 

(PC) +, RO i DECRYPT LICENSE NUMBER 
/SCB/ iWITH THIS CODE 
RO. LICNUM iBY XORING IT 

LICNUM, TSXSIT i#MOVE LICENCE NUMBER TO TSGEN CELL 
#EDARGB, RO ;POINT TO ENC/DEC ARG BLOCK (PRESET) 
EDMTH3 ;DECRYPT TO INTERMED STATE 

and encrypt 1 step 

OO ADDRESS OF START OF PRO 350 ID ROM 
#IDADDR, Ri iGET POINTER TO PRO ID ROM 
HROMBUF, R2 i;POINTER TO COPY OF HARDWARE ID 
R2, EDADDR i SAVE ADDRESS FOR ENCRYPTION 
EDARGB iMAKE +32. FOR ENCRYPTION 
EDARGB, RO i;ALSO USE AS LOOP COUNTER 
(Ri)+, (Ra) + iGET NEXT LOW BYTE 
Ri i SKIP ID ROM HIGH BYTES 
RO: 3 #REPEAT THROUGH 32 BYTE ROM 
#HEDARGE, RO i#POINT TO ENCRYPTION ARG BLOCK 
EDMTH2 iPERFORM METHOD 2 ENCRYPTION 

Have intermediate state of both hardware and disk copies of Pro ID 
in memory. Verify them against each other and correct memory image 
of SCHED at the same time. 

#ROMBUF. R1 ;POINT TO HARDWARE COPY OF ID 
#DSKBUF, R2 iPOINT TO DISK COPY OF ID 
#SCHED, R4 i;POINT TO CODE TO BE CORRECTED 
EDARGB, RG i; INIT LOOP COUNTER 
GETLIC i;USE LIC # AS SEED FOR EDPRNW, IN RO 
(R1)+. (RE + iVERIFY ID‘S ARE THE SAME 
5 ;ABORT IF NO MATCH ON ANY BYTE 
EDPRNW s;RANDOMIZE RO FOR XOR (LIC# INIT SEED) 
@R4,R5 iGET ENCRYPTED CODE 
RO.RS i#RESTORE FUNCTIONAL CODE 
RS. (R4)+ iPUT DECRYPTED CODE BACK IN MEMORY
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INSCHK -- Installation validation subroutines 

98 025726 077310 

59 025730 012600 

50 025732 012604 

6&1 O25734 012603 

62 025736 012602 

63 025740 012601 

64 025742 000207 

65 ; 

66 025744 oF: 

67 025752 

68 025760 000137 004250" 

69 i 

70 

71 025764 124 150 151 NOTLIC: 

72 

73 

74 3 

75 ; 

76 ; 

77 3 

78 0266060 013700 026126° GETLIC: 

79 026064 000207 

80 ; 

81 j 

82 ; 

83 3 

B4 026066 DSKBUF: 

85 026126 000000 LICNUM: 

86 0261390 ROMBUF: 

50B 
MOV 
MOV 
MOV 
MOV 
MOV 
RETURN 

. PRINT 

. PRINT 
JMP 

.NLIST 
-ASCIZ 
. LIST 
. EVEN 

MOV 
RETURN 

. BLKB 
. WORD 
. BLKB 

Ro. 4$ 
(SP)+,R5 
(SP )+, R4 
(SP)+,R3 
(SP )+, Re 
(SP)+, Ri 

#TSXHD 
#NOTLIC 
INISTP 

BEX 
/This copy of TSX-Plus not licensed for use on this machine. / 
BEX 

LICNUM, RO 

ae. 
0 
Je. 

Thursday 17-Dec-87 08:39 Page 85-1 
for Pro-350 

i;REPEAT THROUGH ID TESTS 
iRESTORE REGISTERS 

i#ID CHECKS AND CODE DECRYPTED 

i PTSX-F 

iNOT LICENSED FOR THIS MACHINE 
*;ID‘’S DON’T MATCH. 

Subroutine to recover incremental license number. 

decrypted already by XORing with .RADS5O /SCB/. 

*#RETRIEVE DECRYPTED LIC # INTO RO 

Reserve room for both disk and hardware copies of the Pro ID number 
and for the incremental license number 

#DISK IMAGE OF PRO ID 
i; INCREMENTAL LICENSE NUMBER 
i;COPY OF ROM ID LOW BYTES 

ABORT INIT. 

Assume it has been 

m
a
r
,
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34 
39 

iJ
 

ce
 

b
e
 
W
O
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H
O
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43 

m
o
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b
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b
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e 
O
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Q
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026170 
026170 
026172 
026174 

O26176 
026200 
026202 
026206 
O26210 
026214 
026216 
Oedbe222 

010146 
010246 
010344 

012003 
011001 
004737 
010002 
042702 
005202 
004737 
077203 

004737 
111102 

026060 ’ 

177770 

026456 ’ 

O264-56 ’ 
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EDEXPL -- Comments on encryption methods 

.SBTTL EDEXPL ~- Comments on encryption methods 

Encryption and decruption methods used here depend heavily on 
pseudo-random numbers generated by the linear congrutential method. 

See Hull and Dobell,. SIAM Review, 4. 230, 1962. 

For the linear congruence relation: 

X¢T) == ¢ A #® X¢I-1) + €C ) MOD M 

X{I) is in the range 0 to M-1 

The sequence has full period M. provided that: 
1) ¢C is relatively prime to M 

2) If p is a prime factor of M A MOD p == 1 

3) If 4 is a factor of M A MOD ze 

In the special case where M is a power of 2 these rules simplify to 
1) © must be odd 
2) A MOD 4 == 

i
 
t
t
 

et
 
i
 

t 
 .
 

 ?
 

. 
 ?
 

2
 

Pe
 

AT
 

Pe
 

a 
er
 

.SBTTL EDMTH2 -~- Encryption method 2 (XOR with PRN high bytes) 

Using the license number as the initial seed, mask out the low 3 bits, 

add 1 and call the PRN generator this many times to form the seed, 
XOR each byte in the input buffer with the high bute of the next PRN 

and replace the result in the input buffer. Decryption is accomplished 
by @ second application of the same process. 

RO Points to an arg block of the form: 

RO ---> buff_siz sword holding byte length of buffer 
buff addr jaddress of buffer to be encrypted 

Outputs: 
RO Randomized 

3 Inputs: 

i input buffer encrupted 

EDMTH2: 
MOV Ri,-(SP) iSave registers 
MOV R2,-(SP) 
MOV R33, —-(SP) 

i Fetch byte count, buffer pointer and initialize PRN seed 

MoV (RO)+,R3 iFetch byte count of input buffer 
MOV (RO), R1 iFetch pointer to input buffer 
CALL GETLIC ;Use license number as initial PRN seed 
MOV RO. R2 iCopy license number to form repeat count 
Bic #°C7, Re iNo more than 8 repests 
INC Rez iMake sure there is at least one 

2s: CALL EDPRNW iGet a new PRN 

SOB Re, 2% iAdvance the seed between i and & times 

i Now sweep the buffer, XORing each byte with the high PRN byte 

1s: CALL EDPRNW 
MOVB (R1),R2 

iWith seed in RO, get next random number 

iGet next input bute 

ma
m,
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(XOR with PRN high bytes) EDMTH2 ~~ Encryption method 

58 026232 000300 
59 026234 074002 
60 026236 000300 
61 026240 110221 
62 026242 077310 
43 
64 026244 012603 
45 026246 012602 
66 026250 012601 
67 026252 000207 

SWAB 
XOR 
SWAB 
MOVB 
50B 

MOV 
MOV 
MOV 
RETURN 

RO 
RO. Re 
RO 
Re, (RL)+ 
RO, 1% 

(SP)+,R3 
(SP)+,R2 
(SP)+,.R1 

Page 86-1 

iReverse PRN high and low bytes 
iEncrypt the byte 

iRestore PRN high and low bytes 
iSave encrypted bytes back inte 

sRepeat for entire input buffer 

iRestore registers 

for next seed 

input buffer



a
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EDMTH3 -- Encruption/decryption meth 3 (swap butes&shift bits) 

1 .SBTTL EDMTHS -- Encryuption/decryption meth 3 (swap bytes&shift bits) 
2 3 

3 i Using a prn of repeat length same as input string length, select prn 
4 i numbered bytes from the input string,» combine them into a word, 
2 i shift the combined bytes a random number of bits, recombine the shifted 
6 i bits and set the confused bytes back into the prn selected string bytes. 
7 i Sign of the byte count indicates: + = encryption: ~- = decryption. 

8 i If the byte count is O or 1. no encryption occurs. If the byte count is 

9 ; odd, then one random selected byte will not be encrypted. 
10 i 
ii i Inputs: 
12 i RO Points ta an ara block of the form: 

i3 i RO ---> buff $12 iWord holding byte length of buffer. 

14 iNote that buffer must be S5i2 or less 
15 iin length. Flag encryption by using 

14 ipositive bute count ( 2 to Sle. ). 

17 iFlag decryption by using negative 

18 ibute count (-2 to -Sla2. ). 
19 F 

20 i buff addr iAddress of buffer to be encrypted 

a i Outputs: 
we i RO Randomized 
23 F Input buffer encrupted 

a4 ; 

25 026254 010146 EDMTH3: MOV Ri,.-— (SP) iSave registers 

26 026256 010245 MOV R2,-(SP) 
27 026260 010344 MOV R3,. -(SP) 
28 026262 010444 MOV R4,-—(SP ) 
29 026264 010546 MOV RS, -(GSP) 

30 026266 012003 MOV (RO) +, R3 iBave the string length 

31 026270 011046 MOV @RO, ~( SP) isAnd save the input buffer pointer 
32 3 Initialize prn generator of desired length 

33 026272 010300 MOV R3,RO isRecover string length 
34 026274 002002 BCE 1% >Branch if encryption 
35 026276 005400 NEG RO i If decryption, get real repeat 

36 026300 005203 INC R3 iff neq, correct for ASR round down 
37 026302 004737 026506’ is: CALL INPRNM iSet up for desired repeat length 
38 i; Start encruption loop thraugh string 
39 026306 006203 ASR R3 sRepeat for i/e2 the string length 
49 026310 004737 026060" CALL GETLIC iGet lic. num. for initial seed in RO 
41 026314 004737 026532’ CALL EDPRNM iSeed PRN generator (-adyjyacent pairs) 
42 026320 005703 2: TST R3 iLess than 2 bytes left? 
43 026322 001446 BEQ OF ;Quit if so ¢odd len -> 1 byte unch. ) 

44 026324 005004 CLR R4 iClean out shifting registers 

45 026326 005005 CLR RS 
46 026330 011601 MOV @SP,R1i ;Retrieve buffer pointer 

47 026332 010102 MOV Ri,Re iAnd second copy 

49g Select first random bute 

49 026334 004737 O26532’ CALL EDPRNM iRandomize in range O —- <strilen-i> 

50 026340 060001 ADD RO, Ri iPoint to first random byte of pair 

51 3 Select second random bute 

52 026342 004737 026532’ CALL EDPRNM iRandomize again 

53 026346 060002 ADD RO, R2 iPoint ta next random byte 
34 3 Use part of PRNM as semi-~random shift amount 

55 0263950 010045 MOV RO, -( SP) iSave EDPRNM seed for later 
56 0269352 042700 177771 Bic #°C4S, RO iGet a semi-~random shift amount 
o7 i Select encryption or decryption
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EDMTH3 -- Encryption/decryption meth 3 (swap butes&shift bits) 

58 026356 005703 TST R3 iPositive for encryption 
39 026360 100411 BMI 3t iBranch if decrypting 
50 i Do this part for encruption 
61 UPG362 191104 BISB @R1,R4 Get first byte without sign extend 
62 026364 000304 SWAB R4 sAnd put it in the high byte 
63 026366 151204 BISB @R2,R4 iCombine it with first byte 
64 026370 000241 CLG sAlways do at least one shift 
65 026372 006004 ROR R4 iShift once 
64 026374 006005 ROR RS iGet low bit into r5 
6&7 026376 005400 NEG RO iRight shifts for encryption 
68 026400 005303 DEC R3 iReduce count of pairs remaining 
69 026402 000407 BR 4& iSkip decryption stuff 
70 i Do this part for decryption 
71 026404 151105 3S: BISB @R1,R5 iGet first byte without sign extend 
72 026406 000305 SWAB RS iAnd put it in the high byte 
73 026410 151205 BISB @R2, RS iCombine it with the first byte 
74 026412 O000241 CLC iAlways do at least one shift 
79 026414 006105 ROL. RS iShift once 
76 0264146 006104 ROL R4 sGet high bit into R4 
77 026420 0052023 ING R3 iReduce count of pairs remaining 
78 i Shift and recombine the fenidetcrypted bytes 
79? 026422 073400 AG: ASHC RO, R4 iShift combined bytes 0.2.4 or & more 
80 026424 050504 BS RS, R4 iRecombine bytes 
81 026426 012600 MOV (SP)+, RO sRecover EDPRNM seed 
82 i Now put encrypted bytes back into input string 
83 026430 110412 MOVB R4, @R2 iStore low byte at second byte place 
84 026432 000304 SWAB R4 iGet high byte 
85 026434 110411 MOVB R4, @R1 iStore high byte at first byte place 
86 026436 000730 BR at iRepeat through string 
87 i Done, restore registers and return 
88 026440 012600 PS: MOV (SP)+, RO sJust pop saved buffer address 
B89 026442 012605 MOV (SP)+,R5 iRestore registers 
90 026444 012604 MOV (SP)+, R4 
91 026446 012603 MOV (SP)+,R3 
92 026450 012602 MOV (SP)+,R2 
93 026452 012601 MOV (SP)+, Ri 
94 026454 000207 RETURN
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EDPRNW -- Pseudo random number generator with MOD 2°16 

1 .SBTTL EDPRNW -- Pseudo random number generator with MOD 2°16 
ee i 
3 i Linear congruential pseudo-random number generator with maximum repeat 
4 3 length of 65936 (2°16). cf. Hull and Dobell and Knuth, vol 2. 
2 i 

& i Inputs: 

7 i RO Seed vaiue 
8 ; 
9 3 Qutputs: 

10 3 RO New PRN, should be used for next seed 
1i i 

12 026456 EDPRNW: 

13 026456 010444 MOV R4,-(SP) iSave registers 
14 026460 010546 MOV RS, -(SP) 
15 026462 010004 MOV RO, R4 iGet seed to be multiplied 
16 026464 012700 MOV (PC)+,RO iFetch multiplier 
17 026466 104375 EDPRNA: . WORD 104375 sMultiplier,. can be replaced 
18 026470 070400 MUL RO, R4 iMultiply by A 
19 026472 062705 ADD (PC) +,R5 iAdd ¢€ 
20 026474 012705 EDPRNC: . WORD 012705 sAdditive, can be replaced 
el 026476 010500 MOV RS, RO *sReturn result mod 65534. as PRN 
22 026500 012605 MOV (SP )+,R5 iRestore registers 
23 026502 012604 MOV (SP)+,R4 
24 026504 000207 RETURN 

m
m
.
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Using the Hull and Debell rules, 

A and C to get a repeat range of M. 

INPRNM ~-- Initialize PRN generator with repeat range M 

1 . SBTTL 
2 ; 
3 3 
4 i 

0 3 
& i Outputs: 
7 i EDMULA 
8 F EDADDC 
9 i EDMODM 

19 F 
11 026506 INPRNM: 
12 026506 012737 000040 024574° MOV 
13 026514 012737 000005 026562’ MOV 
14 026522 012737 000003 026566" MOV 
13 026530 000207 RETURN 

Thursday 17-Dec-87 08:39 Page &9 

INPRNM 

determine acceptable values for 

Set with first acceptable multiplier 
Set with First acceptable additive factor 

Set with desired repeat length 

#32. ,EDMODM iGet repeat length to cover Pre ID 
#5, EDMULA ;Use first valid A 
#3, EDADDC sAnd first valid C 

“~~ Initialize PRN generator with repeat range M
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EDPRNM -- Generate pseudo-random number in specified range M 

1 .SETTL EDPRNM -- Generate pseudo-random number in specified range M 
ad i 
3 HHH HERE EERE HEHEHE RERRHEEHRHHEKKREHEEHEERHHREEHHRKRHREHEEEEHEERHEE 
4 i # INPRNM MUST BE CALLED BEFORE FIRST SEED IS PASSED TO THIS ROUTINE!!! « 
5 6 -— HHH RHR EHR KHHHRERKEHHEHRHRERRERHEEREHKEHEREEHRRERREE ERE RHR EHEEHREHH EE 
6 3 

7 i Using linear congruential method (cf. Hull and Dobell), generate 
8 i pseudo-random number using seed passed in RO. Return new PRN in RO. 
9 ; 

10 3 Inputs: 

11 ; RO Seed value, must be in range 0 to M CEDMODM) 
12 i 
13 i Outputs: 
14 i RO New pseudo-random number, should be used for next seed 
15 i 
16 026532 EDPRNM: 
17 026532 010446 MOV R4,-(SP) iSave R4 and R5 
18 026534 010546 MOV RS, -(SP) 
19 026536 020037 0265747 CMP RO, EDMODM iIs seed in range 0 to EDMODN? 
20 026542 103405 BLO it iBranch and proceed if so 
@l 026544 010005 MOV RO, RS iSet up to divide it by EDMODM 
ee 026546 005004 CLR R4 iSet up for divide 
es 026550 071437 026574’ DIV EDMODM, R4 sDivide it 
24 026554 010500 MOV RS, RO sAnd use remainder as seed 
29 026556 010004 is: MOV RO, R4 Get current seed ready to be multiplied 
26 026560 070427 MUL. (PC)+,R4 iMultiply by chosen A 

27 026562 061125 EDMULA: . WORD 20173. sReplace at run-time with 5 
28 026564 062705 ADD (PC)+,R5 sAdd in C 
29 026566 033031 EDADDC: . WORD 13849. sReplace at run-time with 3 

30 026570 005004 CLR R4 iClear high word for division 
31 026572 071427 DIV (PC )+, R4 sPerform mod M 
32 026574 000400 EDMODM: . WORD 256. sReplace at run-time with 32. 
33 026576 010500 MOV RS, RO iReturn remainder 
34 026600 012605 MOV (SP)+,R5 iRestore R4 and RS 
30 026602 012604 MOV (SP )+, R4 
36 026604 000207 RETURN 
a7 i 
38 . IFF i NE. PROCID iAssemble if protection code not included 
39 DSKBUF : iDefine dummy DSKBUF global symbol 
40 ENDS iNE. PROCID 
41 j 
42 i Address of real top of TSINIT. including PRO init code 
43 F 
44 026606 PROITP: 
495 000000 .CSECT TSXEND 
4& 000001 . END 

Errors detected: 0 

RHE Assembler statistics 

Work file reads: 0 
Work file writes: O 
Size of work file: 11942 Words (¢( 45 Pages) 
Size of core pool: 179720 Words ¢ 7O Pages) 
Operating system: RT~-il 

Elapsed time: 00:02:08. 34 

a
m
,
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TSINIT -~- TSX startup initializ MACRO VO5. 04 
Cross reference table (CREF VOS, 04) 

$8BIT 
*#DEAD 
& E77 tl 
wer VINE 

SHARD 
$MEMSZ 
$NOIN 
$OVRH 
$PHONE 
$5XON 
$TAB 
... Vi 

AHEND 
ALBF X 
ALCHRB 
AL COVL 
ALCSLO 
ALCWRK 
ALOCBF 
AREA e-~1B2# 

40-72 
29-27 
ASL 48 
“Tir wes 

plea eh) 
45-102 
e237 
67-29 
ee 3D 
40-29 
40-66 
7-29 

24-63 
29-97 
29-84 
30-42 
30-68 
31-90 
31-132 
39-76 
42-68 
42-84 
43-48 
43-76 
so aad Sw 
o7—-Lil 
67-17 
73-30 
74-99 
79-1AF 
85-47 
7-29? 

29-O7# 
29-7 OH 
30-434 
31-85 
31-944 
39-27 
42-29 
42-724 
42-B2H 
43-474 
43-50% 
ae oH 
o7~21# 
60-36 
67-17 
74-25 
78-25% 
90-12] 
38-124 
as~leit 
69-154 
37-1latk 
26-1lit 
36-144 
7-29 

7-49 
24-67 
29-57 
29-99 
30-42 
30-77 
31-90 
31-138 
39-81 
42-72 
42-84 
43-48 
43-77 
van? 
ve7—-ild 
67-31 
73-73 
74-104 
79-24 

7 en oH 
29~58 
29-72 
30-47 
31-854 
31-99 
39-274 
42-294 
42-73 
42-83 
43-48 
43-60 
2g 3F 
oF ol ted 
60~-36# 
67~1 74 
74-254 

24-19 

74S 
24-78 
29-58 
ee mate k= 
30-43 
30-78 
31-99 
41-139 
39-82 
42-73 
42-84 
43-48 
43-83 
wing 
29-6 
67-352 
73-74 
74-105 
79-28 

7-294 
29-58 
29-72 
30-47 
31-85# 
31-99 
39-274 
42-294 
42-73 
42-834 
43-48 
43-60 
eG Bear hd 
We al ed 
60-354 
67-174 
74-254 

24-23 

24-19 
24-176 
29-58 
29-102 
30-43 
30-84 
31-94 
39-21 
42-22 
42-73 
Aa—Fy 
43-52 
43-84 
Joma 
wI~7 
69-24 
74-25 
729-78 
79-29 

20-243 
29-58 
30-30 
30-47# 
31-89 
31-994 
39-42 
42-31 
42-734 
42-34 
43-484 
43-60# 
wI~- 39H 
oi 2H 
60-50 
69-24 
74-54 

24-1) 

24-23 
29-221 
29-58 
29-103 
30-43 
30-85 
31-94 
39-21 
42-22 
42-73 
42-101 
43-52 
45-151 
vonmeo 
27-10 
69-24 
74-25 
7O--79 
80-27 

25-243 
29-584 
30-30 
30-47% 
31-894 
31-994 
39-62 
42-31 
42-7 34 
42-84 
43-484 
43-60# 
Jo O97 
vf ~2St 
60-50 
69-24 
74-54 

24-63 

24-31 
es elds =) 
29-62 
29-108 
30-47 
31-60 
31-94 
39-21 
42—~22 
42-783 
42-102 
43-52 
49-152 
O72 
60-36 
69~-52 
74-25 
78-25 
80-53 

20-2434 
29-62 
30-30# 
30-55 
31-90 
31-101 
39-624 
42-314 
42-78 
42-844 
43-52 
43-65 
i oat EO 
wl-63 
60-50# 
69-244 
74-44 

24-78 
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24-32 
a9~-aa7 
29-62 
29-111 
30-47 
31-61 
31-99 
39-27 
42-29 
42-78 
42-108 
43-55 
47-76 
vinmel 
60-36 
69-53 
74-54 
78-25 
81-20 

29-2434 
29-62 
30-308 
30-55 
31-90 
31-101# 
39-624 
42-314 
42-78 
42-844 
43-52 
43-65% 
eB aad 
0 fad = 3) 
60-50# 
69-244 
74-544 

24-176 

24-33 
25-243 
29-62 
29-116 
30-47 
31-85 
31-99 
39-27 
42-29 
42-78 
42-109 
49-55 
47-77 
vinel 
60-50 
69-58 
74-54 
78-32 
B8i-21 

29-50 
29-624 
30-42 
30-554 
31-904 
39-24 
42-22 
42-68 
42-76 
43-43 
43-524 
921-76 
von oF 
07-634 
61-35 
73-30 
74-81 

24-36 
20-243 
29-70 
29-119 
30-55 
31-85 
3i-101 
39-62 
42-31 
42-82 
43-43 
43-60 
91-76 
v7~29 
60-50 
69~59 
74-81 
78-34 
B2-18 

29-50 
29-624 
30-424 
30-S5# 
31-90# 
39-21 
42-22 
42-68 
42-78# 
43-43 
43-524 
91-7 6# 
35-254 
07-634 
61-35 
73-30 
74-814 

24-54 
29-50 
29-70 
30-30 
30-55 
31-85 
3i-101 
39-62 
42-31 
42-82 
43-43 
43-65 
91-76 
7-29 
61-35 
72-34 
74-81 
78-53 
B39~-25 

29-508 
29-70 
30-43 
30-56 
31-94 
39-21% 
42-220# 
42-684 
42-82 
43-434 
43-55 
93-25 
97-21 
97-111 
61-354 
73-308 
78-25 

29-50 

24-55 
29-50 
29-72 
30-30 
30-56 
31-89 
31-110 
39-62 
42-68 
42-83 
43-43 
43-65 
va-25 
97-63 
61-35 
72-35 
74-93 
78-54 
84-26 

29-50# 
29-70 
30-43 
30-56# 
31-94 
39-21% 
42-224 
42-684 
42-82 
43-434 
43-55 
93-25 
v7—-21 
o7~-1114# 
61-35# 
73-30# 
78-25 

29-58



TSINIT -- TSX startup 
Cross reference table (CREF VOSS. 04) 

AUTHAN 
BADDEV 
BADLIN 
BADOPN 
BASMAP 
BDLMSG 
BDSPOP 
RDVMSG 
BOSF 
BRAPT 
BYTES 
C. CSW 
C. DEVG 
C. SBLK 
CIiDEVX 
CASBLK 
CASDVU 
CASHBL 
CASHFL 
CABHSH 
CASUBL 
CASUFL 
CASWCT 
CCS$SZ 
CCAFLG 
CCATST 
CCBHD 
CCLNAM 
CCLSAV 
CD#$$SZ 
CDX#DH 
CDX#DL 
COX$DZ 
CDXSVH 
CFHMSG 
CHAIN 
CHKCLD 
CHKMEM 
CHNSIZ 
CKALIN 
CLéEPN 
CLeEPP 
CL#EPS 
CLLEN 
CLL IX 
CLSOP T 
CLEORA 
CL#ORB 
CLéORE 
CLEORG 
CLEéORP 
CLtORS 

29-62 
39-62 
43-99 
59-24 
2-106 

29-104 
oH 
o~1lit 
2-100 
o- BH 
o~ 14 
o~ 7 # 
o~ 15S 
2-101 
o- 324 
2-142 
2~1l42 
2-142 
2-142 
2-147 
2-147 
2-148 
2-148 
2-148 
2-148 
2-148 
2-147 
a-149 
2-1B6# 

25-247 
2-149 
2-19 34 
e@-127 
2-86 
2-141 
2-150 
2-149 
2-152 
5-18% 
2-116 

31-40 
25-149 
e~ie2i 

20-O44 
2-126 
a~12éd 
2-125 
2-156 
a-15o 
2-126 
a~124 
e~1le4 
a~1e4 
2-124 
2-124 
e-126 

29-70 
42-22 
43-6U 
73-30 
20—22 4 
aP-Lldt 

A: fake ks) 
47-32% 

31-61 

31-1382 

24-34 

gen OK 

Se2-Gik 

Se~2o* 

gene? 

7oO7 Oe 

7O-D4e 

75-64 

75-62% 

75-66% 

79- GO 

75-D5Be 

75-56 

36-74 

24-23 

81-14 

BO-7 SE 

39-62 

39-54 

36-64 

36-104 

36-106 

29-116 
24-85 
33-13% 
34-140 
77-21 

40-564 

40-524 

40-31 

40-79% 

23-19% 

40-7 5* 

40-4.3+ 

40-35% 

40-46% 

40-30# 

40-37 * 

40-44% 

30-30 
42—29 
0 Pe Raat =e, 
74-20 
90-23 
30-86 

29-105 

g1-139 

77 -eAk 

77 ~-B3* 

40-112 

81-27 
81-27% 

39-85 

93-33 

some) 

40-314 

40-23 

77-35% 

ot oer | 

8i~-11i# 

initializ MACRO VOS.04 Thursday 

30-47 
421-68 
eas Bead 
7B~-25 

42-110 

17-Dec-87 08:39 Page S-e 

30-95 
42~-73 
v/~al 
78-32 

43-85 

31-85 
42-78 
oF —~29 
78-34 

31-90 
42-82 
of O3 
79-19 

31-94 
42-B4 
60-36 
79-24 

31-99 
43-43 
60-50 
79-26 

39-21 
43-48 
61-35 
79-28 

39-217 
43-52 
67-17 

/
,



TSINIT ~- TSX startup initializ MACRO VO5. 04 
Cross reference table 

CLESTA 
CLDEVX 
LLEUPS 
CLHEAD 
CLINCP 
CLINIT 
CLKAIOO 
CLARTI 
CLAVEC 
CLORSZ 
CLOTIR 
CLSIZE 
CLSTS 
CLTOTL 
CLVEND 
CLVERS 
CLYTBL 
COSSBT 
COSDEF 
COSFF 
COBTAB 
CONF G2 
CONF IC 
CONSPC 
COSRT 
CRLF 
CS$ENT 
CSSNMX 
CS$OPN 
CSHALC 
CSHBAS 
CSHBFP 
CSHBUF 
CSHDEV 
CSHDVN 
CSHOVF 
CSHSIZ 
CSHVEC 
CURDEV 
CURNAM 
CVTDVU 
CWESOH 
CWEBTH 
CWSESP 
CWHFB 
CWHF GJ 
CWSEDH 
CWELES 
CWEPRO 
CW$OBS 
CWSUSR 
CWSXM 
CXTALC 
CXTBAS 
CXTBUF 
CXTPAG 

2-126 
2-142 
2-i25 
2-142 
2-154 

25-73 
2-187% 
2-106 
2-157 
ea~lit 
2-154 
2-142 
a~1i? 
e~-Llie 
4-684 
2-110 
4~60# 
e-i2g9 
a-12s 
e~Lles 
e~i2s 
2-104 
2-103 
9-134 
oo 4H 
a 
ea~144 
2-88 
2-144 
ea-le2l 
2-104 
2-147 

29-206 
2-86 
2-86 
o~ 39H 
2-147 
2-105 
22-2044 
22-2054 

31-37 
2-103 
2-102 
e-li2 
2-102 
2-102 
2-102 
2-102 
2-106 
ea-1li4 
2-103 
2-103 

29-93 
e2-1il 
2-118 
2-87 

40-83% 
32-29 
40-53 
40-99 
23-21 
40-118 
6-165 
6-71 
6-71 

40-39 
23-20 
40-100 
40-94 
25-71 
40-132 
40-123 
40-128 
40-74 
40-42 
40-71 
40-68 
24—-1L65# 
24—-Ld3a#% 

29-108 

74-94 

29-141 

77~-i24 

77-34 

77-24 

36-71 

8-39 

75-47% 

75-12% 

36-69% 

36-O7# 

75-79 

7O-33# 

8-472 

60-54 

Ke Peet RE 

34-144 

ZOD 

24—-1é4 

24-156 

24-162 

24-142 

24-14) 

24-151 

24-116 

24-1459 

24-1562 

24-162 

46-124 

46-24 

36-1354# 
29-40 

(CREF VOD5. 04) 

40-G4Ax 

40-94 

40-117 

e4—L4% 

6-72 

40~-114 
32-13 

40-1378 

24—-1L456# 

2979 

29-119 

7QO~-161 
10-37% 

61-40 

97-2 

77-29 

39-41 

6-1465% 

40-18 

24~1459% 

39-10 

79-17 

63-45 
59-8 

BO-7F 

46-45% 

Thursday 

24-14 

40-101 

mo 39 

74-99 

49-31 

25-78% 

40-108 

29-79 

78-57 

797-28 
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70-149 

75-44
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TSINIT -- TSX startup initializ MACRO VO5. 

Cross reference table 

CXTPDR 
CXTRMN 
CXTSIZ 
CXTWDS 
DATIMH 
DATIML 
DC#$SZ 
DCCSiZ 
DEVSIZ 
DEVVEC 
DF JMEM 
DHBFSZ 
DHINIT 
DHLPRM 
DHQINT 
DI$CL 
DIéDU 
DISLD 
DISMU 
DISPI 
DISTT 
DI$XL 
DMSCSR 
DMNELSR 
DMYDEV 
DOHNLC 
DSSABT 
DSSDIR 
DS#NRD 
DS#SFN 
DS#VSZ 
DSKBUF 
DSTBLK 
DTLX 
DTYPE 
DV$ESZ 
DVéFLG 
DV$NAM 
DVFLAG 
DVFLBS 
DVFLIND 
DVSTAT 
DWEESZ 
DXSDMA 

DX#EBA 
DX#1IBH 
DX#MAP 
DX$MPH 

DXSNCA 
DX SNHM 
DXSNMT 
DX$NRD 
DX#NST 
DZINIT 

a-110 
a@-iid 
2-110 
2-110 
2-104 
2-104 
a-132 
2-85 
2-93 
6-139 
2-133 
2-108 

me~14# 
22-1LO# 
2-135 
e-li? 
2@-155 
e~117 
a-155 
2-156 
2-118 
2-195 
ea~isi 
a-15i 
2-95 

pen 45 
e-124 
a~138 
a-129 
2-139 
2-138 
2-98 
2~194# 
2-103 
2-128 
4-6# 
4-S# 
4-4 
2-138 
4~—1 34 
4~4# 
2-89 
2-114 
2-138 
4-33 
2-92 
a 97 
a-145 
2-97 
4-33 
a~157 
a9? 
2-129 
2-130 
2-137 

eaa-lot 

46-384 

46-25% 

46-16 

46-308 

25-29# 

25-308 

38-64 

70-92 

14-20% 

12-44 

49-S5SO# 

36-110 

3-30 
eon’: 

Me Beare re 
14-18 
ao-48 
3-34 

31-34 
97-106 

Lo7o3 

O44 Ue! 

14-18 

25-63 

85-13 

80-27 

39-S2k 

90-27 

52-58 

92-54 

S2- D4 

14-19% 

32-93 

9a OF 

14-18 

70-137 

4-15 

4-34 

4-39 

4-18 

91-52 

4-14 

4-135 

4-29 

4-17 

40-97 

40-97 

4-20 

{CREF VOS. 04) 

Loo 

36~-11e’ 

31-57 
60-134 

24-50 

25-49% 

20-40% 

4~18 
4-37 

25-64 
4-31 

4—19 
4-34 

4QO—-97 
ss aa ed 

40-115 
40-110 
4-34 

2 O-h5t 

85-B44 
80-39 

ke teeta a 

25-63% 

4-19 
4-38 

52-67 
4-32 

4An-1s 
4~—38 

40-115 
4-23 

24-54 

O4 

4O~-FOe 

74-20 

AO-QG7# 

AQ-Fo# 

4-20) 
ve Oo 

40-116% 

40-1158 

40-114 

54-45% 
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4-30 

4-31 

4-31



TSINIT -~- TSX startup initializ MACRO VOSS. 04 
Cross reference table 

DZOINT 
EDADDC 
EDADDR 
EDARGB 
EDMODM 
EDMTH2 
EDMTH3 
EDMULA 
EDPRNA 
EDPRNC 
EDPRNM 
EDPRNW 
EMMAP 
EMTENT 
ENTVEC 
ERHMSG 
ERHNDV 
ERRLOG 
EXCBUF 
EXTLSI 
FOCS$5SZ 
FC$LBN 
FETDEV 
FFSS$SZ 
FILBLK 
FMEMHI 
FMEMLO 
FNDHRB 
FORCEO 
FORK 
FP TRAP 
FQSSSZ 
FREIOG 
FREPGS 
FRAGEN 
FRAINI 
FSTDL 
FSTIOL 
FWS$5Z 
GENTOP 
GETHNH 
GCETHNL 
GETLIC 
GE TMAP 
GETOVL 
GETSRT 
STRYT 
GTLIN 

. CSR 

.DSTS 

. DVSZ 
. GEN 
. INS 
. SIZ 

HANDSK 
HANENT 

L
C
r
t
r
r
r
i
t
i
s
r
 

2-135 
89-144 
SO-13 
85-124 
89-12% 
85-41 
85-27 
89-13% 
88-17% 
88-204 
B87 ~-41 
85-54 
an-9oF 
2-107 
8-35 
v- 19H 
37 2LOH 
2-134 
2~84 
2-24 OH 
2-134 
e-1is 
2-198 
@-11is5 
a~2Q3t 
2-200# 
2a-~2O1# 
2-58 

31-26 
2-89 
e-ii?7 
2-99 
e~117 
2-118 
a~95S 
2-95 
a~ 94 
2-154 
ea-115 
2-156 

20-202 
29-97 
85-51 
aon~l72 
68-34 
29-180 
2-1Ol 
an 2a SH 
2-95 
2-89 
2-93 
2-89 
2-99 
2-93 
2-83 
=~89 

90-294 
on Ae 

85-26 
90-19 
86-384 
87-208 
90-2748 

87-49 
86-51 
6-123 
6-89 
8-43 

van 4d 
93-08 
98-2 
26-17 
45-119 
70-69 
38-61 
80-23% 
38-56 
DFW AGE 
2o-168 
2o-lé7# 
63-18# 

35-8 

58-15 

6-95 

36-47 

36-18 

48-22 

36-34 

367 3b# 

38-22 

2o-il 

38-58 

24-27 

56-134 

30-144 

85-78# 

68-12H 

7ea-let 

29-195 

58-25 

24-51 

Dg 7 Y 

93-48 

54-45 

53-47 

53-88 

94-44 

54-3ak 

le-14 

(CREF VOSS. 04) 

85-354 

90-23 

87-52 
86-96 
495-109 

8-54 
0 hw Daa a 

91-54 

80-27 

0 dead 
45-103 
47-37 

36-37 

36-102 

84-47 

74-13H 

24-46 

vos i 

14-21% 

89-36 
90-324 

90-1 5H 
88-124 
i ll A A 

9-114 
or aa 

80-53 

a7 ~FOR 

49-114 
47~62 

3724 

87-40 

27 “30 

85-40 

v/-B2 

73-208 
47-65% 

54-28 

85-50 

62-36 

73-30 
97~105# 

40-99% 

7O-B7# 
97-107 

4O~-117# 
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73-92 

64-34% 

55-34% 

74-65 

64-35 

57-34% 

74-71 

60-21 60-61 
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TSINIT -- TSX startup initializ MACRO VO5. 04 

Cross reference table 

HANMAP 
HANNAM 
HANP AR 
HANRCB 
HANRCO 
HANS IZ 
HANUMP 
HANX IT 
HANXMR 
HF SLIN 
HF éMC 
HFSRIE 
HFSTIE 
HF &TSB 
HGENFL 
HIMAP 
HLERR 
HMAP 
HN2BIG 
HSGER 
HV$$SZ 
HV$ID 
HVSUPD 
HV$VER 
HVEND 
HVTBL 
ICONFG 
IDADDR 
Tis$SZ 
ILSWe 
INDDBL. 
INDDBS 
INDF IL 
INDINI 
INDNAM 
INDOPN 
INDSAV 
INDTSV 
INICLK 
INIDEV 
INI JMP 
INTOVL 
INISTP 

INITGO 
INITOP 
INMXV 
INPRNM 
INRECV 
INSCHK 
INSCK1 
INSCK2 
INSTBL 
INSTBN 
INTEN 

97-99 
2-230 
2-97 
2-83 
2-83 
2-93 

o7~-101 
2-97 
a2~58 
a-150 
a~isi 
2-150 
a~-150 
2-150 
ane 7H 
an 94 

31-67 
2-197# 
o~a 7 
or aolt 
3-2O# 
3-17# 
3~19# 
3-188 
37 33F 
37a oH 
2~241# 

85-314 
2-85 
e~ilidg 
2-139 
2-139 
2-84 

29-118 
e-el2t 
on AO 
2-139 
2-139 

mo OH 
25-40 
22-107 
6-13 
6~-1465# 

v9~11 
85-68 
2-57 
a7 
2-108 

87-37 
2-108 

24-96 
vi-25 
21-31 
2-85 
2-85 
2-89 

60-22 
53-24 
12-20) 

27-20% 

err elk 
14-224 
60-24 
13-59 
64—-n221H 

oon 7 Lk 
6-133 

Jo 34 
97-48% 
91-46 
93-69 
93-40 
93-49 
Da 4 
2ag-31 
2-61 
Do 4h 
45~-119% 
85-32! 

36-57 

22-30 

42-40% 

42-ADS* 

42-62 

42-124 

42-21 

42-102 

42-17 

42-88 

25-47 
6-1él 
8-9 

24-37 
67-33 

24-39 
a-207 

B9-114 

85-17# 
52~-1d5# 
5G-i14# 
36-548 
SO- OF 

58-14 

{CREF VOS. 04) 

60-63 
oe a a) 
13-295 
63-23 
as meet 

40-102 
60-72 

37 -3O# 

47-36 

93-42 

57-73 

91-54 

40-65 

42-56 
42-68 

42-22 
42-109 
42-50 

24~36 
69-34 

24-104 
24~132 

61-41 
et ea ie 2 

13-54 

40-1108 
60-79 

va~1?7 
48-20 
7 eal hed 
27 -B9# 

aureed 
69-60 

24-106 
24-134 

6-144 
vinal 
91-60% 

vil-~-64 
61-31 

42-78 

29-112 
72-236 

66-52 

vl-71L# 

54-44 
62-498 

ve Be Dat Sk 

42-54 

29-120 
73-79 

66-54 
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vuT lot 

307-18 

o7-24 

42-89 

31-64 
74-100 

84-374 

$-6 

Vora 

97-39 

27-66 

42-91 

31-133 
74-106 

DFAT 

97-98 

59-5H 

39-77 
79-80 

39-83 
78-58 

62-32 

45-153 
Bi-22 

47-78 
81-29



TSINIT -~- TSX startup initializ MACRO VOS. 04 Thursday 

Crass reference table (CREF VO5. 04) 

INTMX1 a~109 
INTSND e~113 O~-24K 6-152 24—113% 
INTS5S2 ath 4 ttm bales 
INTSTK 2-113 6-155 24~1 238 
INVEC 2-7 
TOMAP 2-99 a~ Lit? 6-126 
TOPAGE 2-99 44-29 
TOGSTZ 2-118 3Oo-1? 
IOTIMR 2-134 98-19 
JOXPCS 2-133 49-32% 
IMBSESZ 2a-1il 36-44 
JMPO 2-103 6-73 
JSWLOC a~-11é6 24-95 
KEYSEG 8-23 10-10% fermen 
KMNBAS a~119 39-34 
KMNCHN 2-98 39-56 
KMNHI 2~F6 39-35 
KMNNAM a~19oat 39-24 39-97 
KMNPGS 2-98 39-42% 46-26 
KMNS TA 2-98 BPA AE 
KMNSTR 2-98 39-4 6s 
KMNTOP 2-9S 39- 3a k 
KPARO 2-98 44-14 
KPARS 2-135 6-1L30% 12-9 l2-2atk 12-62% 

62-3et 62-57% 73-42 73-434 73-544 
KPARG 2-157 60-71% 60-78 61-26 61-27% 
KPAR? 2~100 44-29% 
KPDRO ea~100 44-16 
LCODTYP 2-109 36-104 36~104 
LOLUNT 2-136 23-13ge 23-18 ae Barnet 4O~-26# 
LDITBL 4-774 41-15 
LDDEVX 2-138 29-9Ok eo-S1t 

LDHAND 50-31 20-46 vind 
LDHBIB 2-110 36-108 
LDHBiP 2-110 36-109# 
LDHB2B 2-110 36-Lii# 
LDHNHI 56-29 O/7-1Let 
LDHNLO 91-72 oon lt 
LDINIT 25-67 41-84 
LDREAD 60-64 61-158 
LDVERS a~1i4 41-9 41-214 
LHIRBA 2-90 37-30 37-9 
LHIRBB a~ 9) 37 -4Ge 

LHIRBC a9 37-54 37-60% a7-G1 3767 % 
LHIRBE a~FO 37-48 
LHIRBG a~9O 37-4 Ok 
LHIRBP 2-90) 37-448 
LHIRBS a~Fi 37-46% 

LICNUM 85-244 85-25 89-78 BO~-8 34 
LINBUF 2-94 3B-2E# 
LINCHK 22-94 29-34 
LINEND a~F& 38~3el# 
LININI 6-113 eeo-2LO# 
LINIR a~154 eon k asa D 
LINSIZ a-94 38-29 
LINSPC an-97 38-GO# 

13-52 

61-45% 

13-55 
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TSINIT -- TSX startup initializ MACRO VOS.04 Thursday 17-Dec-87 08:39 Page S-8 
Crass reference table (CREF VO5. 04) 

LINTYP 22-25 23-9 
LMXLN 2-150 
LM ANUM led = 2 40-27 
LODINI 7~ Ft 8~--244 
LODOVL 7e-2b 73-9H 
LOKBAS 2-105 8-47 10-33+# 
LOKCSH 2-132 3B-71# 
LOKMEM 2-100 38-008 
LOKVEC 2-105 8-50 
L.OMAP 2-93 6-131 47-30% 48-21 
LOTBUF 2-F6 38-38 
LOTEND 2-96 38-414 

LOTSIZ 2-DS 38-39 38-40 40-42 
LOUTIR 2-154 23-20% 23— Roe 

LOWEND 4-1094 66-39 
LOWOVL 4-106# 66-36 
LSTDL a~F4 38-24 
LSTHL a~154 36-114 37-17 
LSTLIN a~126 een l 
LOTMX 2-116 36-970 

LSOTPL 2-87 aa-9 29-26 3G-1O00 afo-ee 
LSTSL 2-88 38~44 42-57 43-32 
LSW10 2-9 40-25% 
LSW3 e-lidg een ad ae 37 & es Ot 2o- a7 38-20 
LSWS 2-157 
LSWS e~1lee 
LSOWP BK 2-88 
LTTPAR 2-105 38-2hk 
LXCL 2-84 eon 2 7% 
MASSYS e-lie 6-135 
MAPALC 25-212 47-274 
MAPPAR a~97 6-130 47-64% 
MAPSIZ 2-99 45-99 45-101 
MAPSYS 2-136 6-104 
MAXDEV 2-83 60-99 
MAXOVL 4-984 4-100 
MAXSLO a-F1 37-33 37-39 
MBS$SZ 2-144 70-99 
MEM256 2-132 6-124 45-116 45-125 a7 -75 27-80 &l-21 61-48 62-34 62-53 73-45 73-50 

74-63 74-59 
MEMINI 24-155 44-44 
MEMLIM a-~236# 24-7 2k 8i-il 
MEMPAR 2-130 6-93 
MEMTST 25-89 45-244 
MFéCM ea-15i 
MF SCS a~151 
MF SLE e-15i 
MF SL IN a~149 
MHSLPR e~13l 
MHEPBR 2-152 
MH&SCR 2-150 
MHNSIZ 2-107 2O-19 7% PW ASH 
MI$¢5SZ a~146 
MIGLNK a-145 3B-B6 
MI$SBP ea-145 38-8. # 
MINCTR e-119 

a
a



TSINIT ~-- TSX startup initializ MACRO VOS.04 Thursday 
Cross reference table (CREF VO5. 04) 

MIOQBHD 

MIOQDBG 

MLUFLG 

MIONWB 

MIOQWHD 

MMENBL. 

MONF GH 

MONVEC 

MPARO 

MPAR1IS 

MPARFL 

MPIVSZ 

MPPHY 

MRS$SZ 

MSGBAS 

MTSXDV 

MUST XT 

MUX VEC 

MVSIZ 

MW$$S5Z 

MWSL NIA 

MXCSR 

MXDTR 

MXJADR 

MXJMEM 

MXLNT 

MXLPR 

MXRBUF 

MX TYPE 

MXVEC 

ND 

NDVRCB 

NEDCHR 

NEXMSG 

NFRESB 

NFSBLK 

NIOL 

NLINES 

NMSNMB 

NMXHAN 

NOCCL 

NOCLOK 

NOKMON 

NOODT 

NOSYDV 

NOTLIC 

NOXM 

NSCP 

NSIP 

NSL 

NSPLBL 

NSPLDV 

NSPLFL 

NUMCCB 

NUMCDB 

NUMDCD 

e@-145 
a-le7 
eZ~149 
2-146 
2-146 
2-93 
2-il1i 
2-119 
2-92 
2-92 
2-92 

13-19% 
2-101 
2-144 
ea-102 

78-40 
2-116 

ea~1 3 
2-130 
a-146 
2-146 
2-87 
2-109 
2-141 
e-133 
2-117 
e~lid 
2-109 
2-108 
2-87 
2-96 
2-83 
2-154 
v~aoH 
2-114 
2-183 
a~i2il 
2-120 
2-131 
2~1i9o# 
o-17# 
o~ 2H 
o~1L6# 
o~ eo 
re oat te 

85-67 
24-61 
2~86 
a-89 
2-96 
2e~113 
2-99 
e~1i3 
a~F4 
2-85 
a~1l3d 

2o-1los 
98-26 
70-102 

48-43% 

48-GBe 

34-92# 

29-25 
a7-lé 
23-28 

31-118% 

43-60 
40-101 
38-58 
36-50 
29-102 
39-76 
25-227 
39-82 

85-71# 

45-1514 

36-120 

36-96 

29-25 

31-8) 

3i-2At 

36-78 

go~ 74 

3B-D4# 

38-D3# 

707143 

45-110 o7~-74 97-89 

a7 Le 33-92 62-22 

79-35 

46-49 

43-41 $3-62 

91-S9# 

gi-ii? 7O-78 

31-44% 31-5O# 31-75 

62-33 

3i-114 

62-56 
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TJTSINIT -- TSX startup initializ MACRO VO5. 04 Thursday 
Cross reference table (CREF VO5. 04) 

NUMDEV 2-88 12-57 14-12e 14-13 mun Galt 

ven~43 ee el Oe 24-20 26~34 78-35 
NUMF RA an Fo 3O7 34 Jom SF 
NUMTOG ea-1li7 36-19 
NUMRDB a~120 2-l4a 2O-176 
NX IVMH 2~B4 ao- Lod 
NXMMSG oa 4H 45-152 
0. ADR e-135 10-15 66-35 69—-3O# 70-22 
OQ. BLK 2-135 72? 69-24 73-20 
0. PAR 2-135 7-34 73-25 
0.S51Z 2-135 Powel Fred 69-34 70-26 
ODTBAS 2-178 
QODTBLIK 2~23l# 
ODTFLG 2~-184# 24-89 KR 

ODTRDM ~~ aot 
ODTSTA 2-230 
ODTTOP 2-185# 
ODTTRP a-1la3 
OORCLO 70-60 7O-1L4AG# 
OORCSH 70-é2 7O-14514% 
QORDBG 70-461 7O-1595% 
QDORDMP 70-63 70-1674 
DORLOK 70-53 70-88# 
BORMIO 70-59 70-1434 
OORMSG 70-54 70-974 
OORPLS 70-56 7O-1144 
ODORSLE 70-57 70-1294 
OORSPL 70-52 70-7 OF 
QDORSWP 70-55 70-1234 
QOORUSR 70-51 70-48% 
QDORWIN 70-58 70-1354 
QOXFIN 70-175 70-1904 
DOXNO 70-76 70-89 70-98 7O-1L15 70-124 

70-1734 
DOXVYES 70-37 70-71 70-84 70-91 70-93 

70-157 70-163 70-149 70-1794 
QOPNCHN 31-48 77-149 
OPNKMN 25-114 39-1 7H 
OPNRSF 25-140 30-114 
OPNSWP 25-1236 29-1 
OPTOVL 68-21 69-422 70-158 
O5$$5Z 4-96 4-100 B26 66-46 67-36 
OS#FLG 4-944 8-21 66-42% 56-64% 67-33 
OSsOVL 4-954 7-15 10-14 64-34 67-32 
OSéS1Z 4—~ 934 7-19 8-25 46-32 66-43 

71-28 7a-1d 
OSEND 4—-101# 
OSLAST 4~-102# 8-27 66-47 67-40% 68-24 
OSTABL 4-—-100# 4-102 §~20 66-31 67-31 
O52 a~-175% 
OTMXV 2-108 
OTRECV 2-108 
OVLBAS 2-20ot 8-14 66~-3O0# 

OVLBLD 66-23 67 — LOH 
OVLEND 70-35 7O-O48 
OVLLST 70-31 70-308 

25-59% 
79-29 

73-19 

790-130 

7O-110 

68-23 
68-32 
69-19 
66-69 

68-36 
68-20 

20-50 

70-136 

7O-119 

638~39 
7i-2e 
70-21 
67-35 

71-32 
58-29 
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34-31 

70-144 

70-125 

7i-3i 

73-18 

68-22% 

71-19 

4O-F2e 

70-150 

7O~-131 

68-30 

40-93 

70-156 

70-139 

40-110% 

70-162 

70-145 

71-24 

40-111 

70-168 

70-151 

71-28 
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TSINIT -- TSX startup initializ MACRO VO5. 04 

Crass reference table 

OVLPOS 
OVLTRY 
UVRADD 

PARENL 
PARSET 
PHSOVF 
PHYMEM 
PIDPTR 
PIDRIV 
PIDVEN 
P THAN 
PIINSZ 
PISRT 
PMPAR 
PMSIZE 
PNAME 

PPTERM 
PROASM 

PROBUF 
PROCID 
PROFLG 
PROHAN 
PROINI 
PROITP 
PROLIN 
PRONOP 
PROSIZ 
PRTDEC 
PRTOCT 
PRTRSO 
PSW 
PTBYT 
PTWRD 
PVSPBL 
QBUS 
RSOC1 
RS5OC1O 
R50C17 
RSOCHR 
ROOCL 
RSOCLO 
RSOCL? 
RSOCSH 
R50OLD 
RSOLOK 
RSOLS 
RSOMSG 
RSOQODT 
RSOP I 
RSOSY 
RSOTIO 
RSOTT 
ROOUSR 
ROOVM 

24-127 
66-62 
ae~136 

2-92 
ao-85 
oF 
2-141 
2-68 
2-68 
6-147 
2-48 

24-L11idt 
2-57 
2-131 
2-131 
2-89 

79-30 
a-o7 
1-1# 

28-1 
2-58 
ana4 
2-98 
a-67 
2-67 
a~o7 
a 67 
2-67 
ano? 

24-35 
82-S# 
29-118 
2-94 
2-100 
2-100 
2-114 
2-137 
a~ea2t 
aan 3H 
ane 
o~ 42H 
a~2lOt 
2~ 220% 
a~221 
a-21l3at 
a~217# 
ea-2lit# 
enecbht 
2-L2OO# 
a-22 7% 
a-2lat 
a~21l&t 
a~2idt 
@e-215t 
a-2latt 
ene lH 

66-154 

71-144 

Of nm fe 

49-344 
47-77 
6-121 

25-42% 
25-42 
14-74 
14-21 
24-120 
ann AS 

3B-93# 

38-71 

14-17% 

79-40! 

el 4 
ane) 

45-40 
2-206 

24-95 
6-30 
6-146 

2onAld 
90-444 
22-31 
6-32 

14-22 
29-110 

31-63 
57-71 

58-24 
98-23 
31i-1i% 
24-1457 
33-30 
ne Soa Ped 
33-34 
84-17 
go-l? 
33-19 
33-ea1 
10-35 
eon ha 
10-31 

10-19 
24-87 
14-17 

10-39 
aoa? 
10-27 

(CREF VOS. 04) 

49~-9Re 

B3-9H 

59-9 

57-85 

49-117 
40-110 
33-36 

40-99 
33-29 

vm 30 

24-118 

78-56 

62-65% 

2O-191 

84-89% 

73-414 

4O-113% 

6-143 

45-46 

73-55 
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74-39% 
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74-61% 

v7 -19 

15-1 
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295-38 

78-36 

29-187 
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TSINIT -- TSX startup initializ MACRO VO05. 04 

Cross reference table 

RSOWIN 
RBD 
RR 
RC#$SZ 
RDB 
RDBEND 
RDERR 
RDINT 
REDUCE 
RELOC 
REGQMIS 
RID 
RLBF 
RLBFND 
RMNPDR 
RMON 
ROMBUF 
RPRVEC 
RSFBLK 
RSFERR 
RSR 
RSZ 
RT#$SZ 
RT#BAS 
RTSNAM 
RTSSKAP 
RT$TOP 
RTF TCH 
RTMNVC 
RTNKM 
RTTRP4 
SAVBLK 
SBS$SZ 
SCHED 
SCPFHD 
SDANAM 
SDCB 
SDCBSZ 
SDCHAN 
SDDVU 
SDNAME 
SEGCHN 
SETCHN 
SETJSZ 
SETMIO 
SETSY 
SETUMP 
SETVEC 
SFCB 
SFCBFH 
SFCBND 
SFCBSZ 
SC$ELG 
56% 10T 
SCSMMU 
SGEMTM 

45~146# 
e~1B8# 
2~19O# 
2-131 
2-88 
2-86 
2-119 
2-127 
2-128 
2-128 
a~F] 
e128 
2-140 

29-80 
e2o-2ld 
25-144 
29-110 
6-109 

12-36 
a~1ia 
e~11i3 
e-~ilis 
ae~113 
2-104 
2-104 
2-105 
2-105 

10-223 

36-25 
2o-178 
2O9-1ae 
7-45 

24-33 
58-27 
78-54 

46-5H# 

b~-17# 
85-47 
12-49 
30-23 
30-78 
4Q-27 

25-181 
74-48% 
74-33% 
74-39 
74-42% 
30-24 
6-167 

6-166 

36-50 
85-49 
36-129# 

31-30 
31-29 
31-48 
31-47 
31-35% 

g1i-2ge 
30-42 
30-54 
49-15% 
65-924 
79-144 
11-494 
12-30 
36-B1# 

36-BS# 

34-80 

e441 77! 
24-179. 
24-173 
24-173 

(CREF VOS. 04) 

67-92 

31-57 

31-109 

L3-aiH 

98—20 
28~17 
oe arn 

e24~13 

40-98 
30-43 

42-63 
62-61 

ser dO# 

39-58 

Thursday 

73-74 

24-115 

30-47 

43-37 

ge-Sitk 

39-66 

24-159 

30-43 

80-178 

we Rae ae 

30-458 

42-90 
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TSINIT -- TSX startup 

Cross reference table 

SGEMTS 
SGSPAR 
Ses TOX 
SHRRCB 
SHRRCN 
SIZERR 
SKP DEV 
SLTSIZ 
SMRSIZ 
SNMSHD 
SP $$5Z 
SPLANM 
SPLBLK 
SPLCHN 
SPLCLD 
SPLDEV 
SPLDVN 
SPLINI 
SPLINB 
SPLND 
SPNEED 
SROMMR 

SR3FLG 
SR 3MMR 

SRTOVF 
SRTSIZ 
8S 
SSEND 
STA 
STDVTB 
STHNPV 
STK 
STKLVL 
SVERR 
SWDBLK 
SWPCHN 
SWP JOB 
SWPPOS 
SYINDX 
SYNAME 
SYSDAT 
SYSGEN 
SYSMAP 
SYSUPD 
SYSVER 
SYTIMH 
SYTIML 
SYUNIT 
TAKOVR 
TIOBAS 
TIOVEC 
TKAISEC 
TKIVAL 
TASSVL 

a~105 
2-105 
en li 
2-120 
2-120 

AB-59 
2-226 
2~116 
2-149 
2~131 
2-86 
e~-1e?7 
2-130 
2-130 

31-42 
2-127 
2-128 

2u-130 
2~12i 
e~1la7 

29~-F7 
2-98 

74-62% 
2-99 
2-99 

Fav Sak 

5-3aH 
a-149 
2-116 
2~11g 
2~172# 

21-338 
vo-4i 
2-173 
2-84 
v~-O5# 
2-88 
2-88 

_@-115 
a-lis 
a-119 
2-140 
2-123 
a~106 
2-136 
2-155 
2-195 
e~123 
a-ite3 
e-118 
b-9# 
@-109 
2-106 
a~-94 
2-108 
2-133 

24-1722 

24-172 

Poa oa OE 

36-298 

367 30# 

80-49 

rn Tae 

2F—-4ik 

68-15% 

36-4 

36—- 130 

31-25 

31-77 

31-107 

32-13 

31-24 

31-70 

31i-7# 

70-77 

31-7 

29~-1O8# 

6-118 

74-7 it 

6-119 

6-120 

74-S3# 

74-105 

2oO-1LES# 

24-44 

24-41 

04-208 
97-100 

‘oe at ES 

29-19 

29-78 

36-17% 

36-125# 

79-36# 

2o~-led 

ls er eee 

24-1744 

40-127 

24-177 # 

24-19 

a ott} 

79 BOE 

ome 

8-322 

8-44 

2o~ Ou 

eo-Lar 

eon lit 

initializ MACRO 
{CREF VO5. 04) 

81-13 

68-41 

31-85 

50-42 

90-40 
30-79 
24-62) 

45-39% 

6-1TL26*% 

74-71 

v8-114 

6-157 

29-30 

Da 4 
40-125 
2ovee h 
ie ea 
79-4AO 

10-41% 

2O-1D9* 
Ey ae 

pm ee i 

LOon-L1t 

VOS. 04 

31-90 

70-75 
42-103 
45-110% 

45-107 
45-37 

29-58 

79~4ADH 

41-13 

Thursday 

31-94 

43-78 

oO om eos 

45-109% 

ir dea Ted 

eae 

31-108 

97-89% 

oF al A he 

LP 79 

31-110 

29-84 
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61-47% 

61-23 

62~-33# 

61-50% 

62-54% 

62-GhHk 

73-44 

62-55% 

73-53 

73-47% 

—
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Cross reference table (CREF VOS. 04) 

TASVAL 
TOOBIC 
TOPMEM 
TRCSET 
TRP1IO 
TRP14 
TRP2O 
TRP24 
TRP250 
TRP 34 
TRP4 
TSEMT 
TSEXEC 
TSGEN 
TSINIT 
TSR 
TSTWRD 
TSXHD 

TSXRUN 
TSXSAV 
TSXSIT 
TSXS1Z 
TTINCP 
UBUSMP 
UC$$5Z 
VJCLBLK 
UCLDAT 
UCLINI 
UCLNAM 
UCLOPN 
UEX INT 
VYJEXRTN 
UASSSZ 
UMODE 
UMRADR 
UMSYTP 
UNIBUS 
UPARO 
UPARS 
UPAR? 
UPDRO 
UPDRS 
UPMODE 
US$$éSZ 
USRBAS 
VBUSTP 
VCSHNB 
VDBFLG 
VDF MEM 
VF SLIN 
VF SMR 
VF SRE 
VF@RIE 
YF SSC 

e-133 
o- GO 
2-199# 

45-34 
2-107 
a-123 
2-107 
2-107 
e-123 
a~107 
2-106 
2-92 
2-101 
2-101 
a~ Ot 
2-116 

45-e22t 
aa 

39-75 
7Fa~34 
ona l# 
2e~-19i# 
ea~Lil 
o~G6# 
a~153 
2-137 
2-143 
2-143 
2-143 

ao-lee 
2-140 
o-41# 
2-130 
a-129 
2-143 
@—-117 
2-137 
2~118 
2-137 
2-100 
e~il2e 
a-F3 
2-100 
e~led 
a-i2i 
2-143 
2-103 
2-119 
2-126 
a-F 2 
2-133 
e@~153 
a-152 
2-153 
e-152 
2-153 

auvriit#t 

24-302 

L4G kK 

45-1414 

6-81 

6-4 

6-85 

6-87 

&-F7 

a-Fl 

o-%9 

ane 

7-4 
39-81 
73-73 
24-90 

85-25 
9-59 
23-29 
45-127 

43-25 
43-288 

43-34 
43-104 
25-Labk 
43-77 
6-422 
6-46 

43-22 
45-146 

25-1544 
45-1293 
44-15 
74-D7* 

44-17 
74-58% 
74-59 
43-23 
10-298 
24-167 
75-17% 
70-155 
48-47 

25-20% 
81-21 
BO-4/ 
53-76 53-77 

24-77 24-10 

24-34 24-54 
42~101 42-10 
74-93 74-10 

72-35 

51-50 

43-43 43-48 

43-84 

45-117 45-12 

48-49 

Thursday 

1 29-70 

SS bel te =) 
8 43-76 
4 Fu7-78 

43-52 

3 
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30-55 

29-99 
43-83 
78-93 

43-644 

31-99 

29-102 
45-151 
81-20 

43-66 

30-77 
47-76 
85-66 

30-84 
99-6 

31-60 
67-51 

31-131 
69-52 

31-138 
69-58 

Ma
in
,
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Cross reference table 

VFSTIE 
VH#CSR 
ViSLOr 
VHELPR 
VHIMEM 
VHINIT 
VHLPRM 
VHOINT 
YVINABT 
VLDSYS 
VMAXMC 
VMTOBF 
VMTOSZ 
VL BLK 
VMSCHR 
VMXCSH 
VMXMON 
VMXMRG 
VMXMSG 
VMX SF 
VMXSFC 
VMXWIN 
VNCSLO 
VNC XOF 
VNC XON 
VNFCSH 
VNGR 
VNUTP 
VNUMDC 
VPARS 
VP ARS 
VPLAS 
VSLEDT 
VSWPFL 
VSWPSL 
VSYDMP 
VUSCL 
VUCLMC 
VUX TFL 
WINBAS 
WRABUF 

WRKSTZ 
XMVBAS 
ZCLR 

G
1
 

On
 

an
 

PQ
 

GI
 

fg
 

fg
 

29-38 

31-58 
aoe 
70-97 

38-83 

38-59 

70-104 

35-535 

3O-4 i 

7O-101 

70-108 

38-1 

38-54 

36-25 

37-32 

B7 5h 

37-63 

70-58 

36-24 

35-55 

38-523 

24-59 

38-27 

30-18 

70-129 

259-134 

29-3 

70-157 

43-15 

43-17 

6-44 

10-258 

Loree 

97-28 

eon as 

13-47 

(CREF VOS. 04) 

49~35 

93-30 
dene 

38-57 
38-42 
36-27 

38-65 
24-7) 
74-56 
30-24 

320-15 

Om 34 

6-31 

2o-243 

57-62 

Lonel 

13-72 

43-37 

70-88 

70-135 

38-72 
47-49 

30-36 

36-121 
29-45 

LO-LOK 

6560-35 
B8O~40 
2U-1LOLe 

74-31 

FO~-90 
47-353 

30-47 

7O-123 
36-123 

39—-24 
60-50 

07 ~34 

7O-114 

42-28 
60-57 

ae~7O 

42-82) 
57-16 

97-97 

43-55 
69-23 

737-35 

I-39 
73-29 

v3—-47 
74-33 

oe bat nt) 
80-238 

93-78 

A
Y
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Cross reference table (CREF VOSS. 04) 

am
, 

...€MO 29-84 30-68 31-110 AQF 43-6 80-27 80-53 
.CM1 = 7-29 25-243 29-50 29-42 29-70 30-30 30-47 30-55 31-85 31-94 31-99 39-21 

39~-2/ BY - Ge! Atm ite! 42-29 42-31 42-48 42-78 42-82 42-84 43-43 43-52 43-55 
43-60 53-25 53-39 55-25 57-21 57-29 57-63 60-36 60-50 61-35 &7-17 9-24 
73-30 74-25) 74-54 78-25 

..CM2 7-29 7-29 7-29 7-29 24-19 24-23 24-61 24-63 24-78 24-176 25-221 25-243 
25-243 25-243 25-243 29-50 29-50 29-58 29-58 29-62 29-42 29-62 29-70 29-70 
29-70 29-70 30-30 20-30 30-43 30-43 30-47 30-47 30-47 30-55 30-55 30-55 
30-55 31-85 31-85 31-90 31-90 31-94 31-94 31-94 31-99 31-99 31-99 31-99 
39-21 39-21 39-27 39-27 39-27 39-27 39-62 39-62 42-22 42-22 42-29 42-29 
42-29 42-29 42~31 42-31 42-31 42-31 42-68 42-68 42-73 42-73 42-78 42-78 
42-78 42-82 42-82 42-82 42-82 42-84 42-84 43-43 43-43 43-48 43-48 43-52 
43-52 43-52 43-55 43-55 43-55 43-55 43-60 53-25 53-25 53-39 53-39 53-39 
53-39 55-25 55-25 55-25 55-25 57-21 57-21 57-29 57-29 57-29 57-29 57-63 
57-63 57-63 57-63 60-36 60-36 60-36 60-36 60-50 60-50 60-50 40-50 61-35 
61-35 61-35 61-35 &7-17 67-17 67-17 67-17 69-24 69-24 69-24 49-24 73-30 
73-30 73-30 73-30 74-25 74-25 74-54 74-54 74-54 74-54 78-25 78-32 78-34 
79-19 79-24 79-26 79-28 

..CM3  29~57 29-72 30-42 30-56 31-89 31-101 42-72 42-83 43-47 43-65 51-76 57-1114 
74-81 

.CM5 7-29 7-45 7-46 24-19 24-23 24-31 24-32 24-33 24-36 24-54 24-55 24-61 
24-63 24-67 24-78 24-176 25-221 25-226 25-227 25-243 29-50 29-58 29-62 29-70 
29-84 29-95 29-96 29-102 29-103 29-108 29-111 29-116 29-119 30-30 30-43 30~47 
30-55 30-68 30-77 30-78 30-84 30-85 31-60 31-41 31-85 31-90 31-94 31-99 
31-110 31-131 31-132 31-138 31-139 39-21 39-27 39-62 39-75 39-76 39-B1 39-82 
42~22 42-29 42-31 42-68 42-73 42-78 42-82 42-984 42-91 42-101 42-102 42-108 
42-109 43-43 43-48 43-52 43-55 43-60 43-66 43-76 43-77 43-83 43-84 45-151 
45-152 47-7é 47-77 53-25 53-39 55-25 57-21 57-29 57-63 59-6 59-7 59-10 
60-34 60-50 61-35 &7-17 67-51 67-52 69-24 69-52 69-53 69-58 49-59 72-34 
72-35 73-30 73-73 73-74 74-25 74-54 74-93 74-94 74-99 74-104 74-105 75-78 
75-79 78-25 78-32 78-34 78-53 78-54 78-57 79-19 79-24 79-26 79-28 80-27 
80-53 81-20 81-21 82-18 83-26 84-26 85-64 85-47 

CM 24-19 24-23 24-41 24-63 24-78 24-176 25-221 78-32 78-34 79-19 79-24 79-26 
79-28 

CM7 97-29 25-243 29-70 30-55 31-99 39-27 42-29 42-31 42-82 43-55 53-39 55-25 
57-29 57-43 60-34 60-50 61-35 67-17 69-24 73-30 74-54 

CLOSE  2-50# 29-57 29-72 30-42 30-56 31-89 31-101 42-83 43-65 51-76 57-111 74-81 
CSTAT 2-534 43-40 
DATE 2-52 25-222 
DELET 2-514 29-58 30-43 31-90 42-73 43-48 
DSTAT 2-52# 80-27 
ENTER 2-49% 29-62 30-47 31-94 42-78 43-52 
EXIT 2-5i# 6-148 7-47 
FETCH 2-528 80-53 
TIM 2-528 24-19 25-221 
@VAL 2-494 24-78 24-176 78-32 78-34 79-19 79-24 79-26 79-28 

_ HERR 2-51# 24-57 
LOCK 2-524 24-91 
LOOKU 2-494 29-50 30-30 31-85 39-24 39-62 42-22 42-48 42-84 43-43 53-25 57-21 

74-25 
PRINT  2-50# 7-A5 7-46 24-4 24-32 24-33 24-36 24-54 24-55 25-226 25-227 29-95 

29-96 29-107 29-103 29-108 29-114 29-116 29-119 30-77 30-78 30-84 30-85 31-60 
31-61 31-134 31-132 31-138 31-139 39-75 39-76 39-81 39-82 42-101 42-102 42-108 
42-109 43-76 43-77 43-83 43-84 45-151 45-152 47-76 47-77 59-4 59-7 59-10 
67-514 67-52 69-52 69-53 69-58 69-59 72-34 72-35 73-73 73-74 74-93 74-94 
74-99 74-104 74~105 75-78 75-79 78-53 78-54 78-57 B1-Z0 g1-21 85-Bit 85-46
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Cross reference table (CREF VO5. 04) 

85-67 
_PURGE 2-50# 42-72 43-47 
-READW 2-494# 7-29 25-243 39-27 42—D9 42-31 53-39 55-25 57-29 57-43 60-36 60-50 

61-35 &7-17 49-24 73-30 74-54 
-RELEA 2-524 29-94 30~-68 31-110 42-91 43-66 
SAVES 2-494 78-25 
_SCCA 2~53# 24-25 
_ SERR 2-51# 24-50 
_SETTO 2-50# 24-57 
TRPSE 2-508 24-61 24-49 
_TTYOU 2-504 92-18 BAIA AAD 
-UNLOC 2-51# 25-292 
WRITW 2-51# 29-70 30-55 31-99 49-92 43-55 
CLYX 4-534 4-61 442 4-63 4~64 4-65 4-66 4-67 
DEFFLG@ 4-84 4-14 4-15 4-16 4-17 4-18 4-19 4-20 4A~D4 4-22 4-23 4-24 

4-25 4-26 4-27 4-29 4-29 4-30 4-34 4-32 4-33 4-34 4-35 4-36 
4-37 4-38 4-39 4-AO 4-41 

DISABL 2-161# 57-71 62-18 73-41 74-61 
ENABL 2-165# 57-85 62-65 73-55 74-73 
HANVER 3-94 3-30 3-31 9-32 
OVLTBL 70-454 70-51 70-52 70-53 70-54 70-55 70-56 70-57 70-58 70-59 70-640 70-61 

70-62 70-63 


