TEINIT -- TE8X startup
Tahle of contents

&5 i o
b= b

7- i LODINI
ag- 1 INIOVL
Q- 1 ENTVEC
10~ 1 KEYSEG -
12— 1 DEVWWEL
13- 1 SETVEC
14— 2 PIDVEM
23- 1 LINTYP
24~ 1

Dy 1 # % %
26— e ALCWRK
27— i AL CHREB
29— i OPNSWP -~
30~ 1 OPNRGF
31- i SPLINI
32~ 1 aPL.CLD
33— 1 CHKCLYD -
34— i CVTDV -
35— 1 FORCEOD
3é~ 1 ALOCBF
37— 1 ALCSLO
38— 1 ALBFX
3G - 1 OP NKMN
40— i CLINIT
41— | LDINIT -
42~ 1 INDINI
43~ i UCLINI
44~ 1 MEMINI
45~ 1 MEMTST
4465~ 1 CXTALC
47~ i MAPALC -
48~ 1 SETJUSZ
50— i GETHNL.
51— i LDHAND
52— i INBCKI
53~ i INSCK2
54— i STDVTH
55~ i LDHNLEG
56~ i GETHNH -
57— i L.DHNHI
58— 1 STHNPY
&HO- 1 DOHNLL
61— 1 L.DREAD
b~ 1 HANMAF
&2~ 42 HARNUMF
&3 i FNDHRRB -
&4 1 HANXMR
bo—~ 1 OVLFOS
&7~ 1 OVLBLD -
&H8- 1 GETMAP
&9- i AL COVEL
70~ 1 OPTOVI.
7i- 1 OVLTRY -
72— 1 GETOVL. -
73~ 1 L.QDOVL
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TEX Initialization # # %
# # # Initialization taking over control from RT—-11 % # #

Load a segment over TSIMIT

lLoad system overlauys over TSINIT

Set up entry point vector for overlay
Remember memory position of system overlaus
Set up device vectors

Set up an interrupt vector for a device
Make device table entry for PI device
Determine the tupe of a3 line

# # # Initialization done with RT-11 running # # #
Subroutines # ® ¥

Allocate a8 work buffer

Allocate Region Control Blocks for handlers
Open system swap file

Open PLAS region swap ¢file

Initialize spooling suystem

Set up spooling to a CL device

See if a device name is a CL or C1 unit
Convert device name tco dev index and unit #
Force a &-char dev name to unit O

Allocate buffer space

Allocate silo buffers for lines

Allocate buffers in extended memory region
Open channel to TSKMOMN

Initialize CL handler

Determine LD translation table format
Initialize IND program

Initialize TSXUCL data file

Initialize memory management

Set up information about available memory space
Set up info about job context area

Allocate memory usage table

Set up information about maximum job sizes
lLoad device handlers into memory

lL.oad & device handler

Determine if a handler should be installed
Additional checking for handler installation
Set up device table entries for a device
Load device handler into low memory

Load handlers into extended memory

lLoad device handler into extended memory
Initialize pointer vector in a handler
Execute and handler load/fetch code

- Perform 170 for handler load code

Set up KPARDS to access a mapped handler
Turn off memory mapping to a handler

Try to find a handler global region
Allocate XM region during handler load
Determine which overlays go over TSINIT
Build overlauy information table

Load any mapped system code regions
Allocate space for a system overlay region
Check for optional system overlay regions
Find an overlauy to place over TSINIT

Load sustem overlay into high memory

Read and relocate system overlay
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Table of contents

74~ 1 GETSRT
75— 1 CSHBUF
77—~ 1 OP NCHM
78~ 1 SETCHN
79~ 1 SETSY
80—~ 1 RTFTCH
81~ 1 CHKMEM
82~ 1 PRTOCT -
83— i PRTDEC
84— 1 PRTR3O -
85— 7 INSCHK
84~ 1 FDEXPL
g&—- 22 EDMTH:2
87— 1 EDMTHA
88— i EDPRNW
89 - i INPRNM -~
90— 1 EDFRNM

Load any shared run-time systems

Allocate space for data cache tables

Open a T8X-Plus channel

Copy RT~11 channel information into TSX system chan
Set up information about SY device

Fetch a8 RT—-11 device handler

Check for memory space overflouw

Print octal value

Print decimal value

Print Rad-50 value

Installation validation subroutines for Fro-350
Comments on encryption methods

Encryption methed 2 (XOR with PRN high buytes)
Encryption/decryption meth 3 (swap bytes¥%shift bits)
Pseudo random number generator with MOD 216
Initialize PRN generator with repeat range M
Generate pseudo—random number in specified rTange M
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1 000001 PROASM = 1 iAssemble for Professioal
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000000
000000

.TITLE  TSINIT —— T&8X startup initialization
. ENABL LC
. ENABL.  AMA

. DBABL.  GBL
CCBECT  TSINIT

TEINIT:

i Ne e e e e A tes tas e twe  wa Awe

There are two external assembly-time switches related to assembling
TSINIT for execution on & PRO or a PDP-11.

The following values for the PROASM flag are defined:
== Assemble for PDP--11 (not Pro) only.

== MAssemble for Fro only.

== Ascemble for either FDP-11 or Pro execution.

B = O

The following values for the PROCID flag are defined:

Q0 == Do not lock system to ID number.
1 ==3 Lock system to ID number.
IF NDF, PROASBHM ; I# PROASM not defined
PROASM = 0 ; Default value for PROASM if not defined
. ENDC i NDF, PROASHM
CIF NDF, PROCID ; If PROCID not defined
. IF EQ. <PROASM--12> ; I+ assembling for PRO only
PROCID = i ; Then check ID by default
. IFF ; If not assembling for PRO only

PROCID = 0

TSXPRO = O

= i Then don‘t check ID number
. ENDC ; EQ, <PROASM~12
. ENDC ; NDF, PROCID

CIF EQ, PROASM

. GLOBL  TSXPRO

iDefine dummy base for TSXPRO if not PRO
. ENDC

o o s e S So0in cares Ghate Sornt S S S bt Satas V1S Mhen: Srbd SO Abint Saben Somia OB 46N SHm SHNSH S0 ( SRTH ROSSH Peney fmete M Setrm Showe S0 s WRere Saiee St ROaS SO Sevas Gemad o o . onaan woime s

TSINIT is the initialization module of TS8X 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, 1784, 1985,
S&H Computer Systems. Inc.
Nashville, TN UBA

Macro calls

.MCALL . LOOKUP, . ENTER. . READW, . SAVESTATUS, . GVAL
.MCALL | TRPSET. . SETTOP, . CLOSE, . TTYOUT, . PRINT, . PURGE
.MCALL . DELETE, . WRITH,. SERR, . HERR, . EXIT, . UNLOCK
.MCALL . FETCH, . RELEASE. . LOCK, . GTIM, . DATE. . DSBTATUS
CMCALL | BCCA, L CBTAT

Global definitions

. GLOBL TSINIT, INITGO, INITOP, PPTERM, PROITP, PROASM, PISRT

)



TSINIT —-— T8X startup initializ MACRO VO5. 04 Thursday 17-Dec~87 08:39 Page 2-1
58 . GLOBL DSKBUF, PROBUF . FNDHRB, HANXMR
99 H
&0 i Following global only needed for the Pro distribution
&l i creation program - MAKPRO and installation program — INSTSX
&2 ;
&3 . IF NE, PROASM
&4 ;
&5 i ¥ Assemble this code if we are generating for a Pro
1=Y) ;
&7 . CLOBL  PROSIZ, PROINI, PROLIN. PROHAN, PRONOP
&8 .GLOBL.  PIHAN, PIDPTR,PIDRIV
&9 . IFF i NE, PROASM
70 H
71 i #% Assemble this code if we are not generating for a FPro
72 ;
73 . GLOBL TBXPRO
74 TSXPRO = QO
759 H
74 s ¥% End of conditional Pro code
77 H
78 . ENDC 3 NE, PROASM
79
80 ;
g1 i Clobal references
82 ;
83 . GLOBL HANDSK, MAXDEV. NDVRCB, HANRCB, HANRCO
84 . eLOBL  LXCL, VBYDMP, STKLVL., INTSSZ, INDFIL, NXIVMH, EXCBUF
85 .GLOBL VNUIP, NSIP, INSTBL, INSTBN, I1$$58Z, DCCSIZ, VNUMDC, NUMCDB
86 . GLOBL.  NSCP, SCPFHD, SP$48Z, CSHDEV, CSHDVUN, VMXCSH, CD$45Z
87 LGLOBL LSTPL, LMXNUM, MXCSR, MXVEC, RSR, INVEC, VHIMEM, CXTPAG
88 . GLOBL  LSWPBK, LSTSL., SWDBLK, SWPCHN, NUMDEV, CS$NMX, SCHED
89 .GLOBL  H. DSTS, DVSTAT. HANENT, H. GEN, FORK, INTEN, PNAME
0 .GLOBL  #SXON, LSW10, LHIRBB, LHIRBE, LHIRBP, LHIRBG, LHIRBA
21 . GLOBL.  LHIRBS, LHIRBC, VNCSLO, VNCXOF, VNCXON, SDDVU, VMSCHR, MAXSLO
2 . GLOBL.  MPARO, MPAR 14, PARENL ., MPARFL, TSEMT., VDBFLG, DX$EBA
73 .GLOBL H. SIZ,HANSIZ, H. DVSZ, DEVSIZ, L.OMAP, MMENBL., UPAR7
@4 .GLOBL  PSW, HIMAP, FSTDL, LSTDL, LINBUF, LINSIZ, NUMCCB, TR1S5EC
?5 . GLOBL.  FRKINI. FRAKGEN: NUMFRK, FQ$$SZ, H. C8R,; H. INS, VSWPSL., DMYDEV
9& .GLOBL. LINEND, LOTBUF, LOTSIZ, LOTEND, KMNTOP, KMNHI, NSL, NDL
97 . CGLOBL.  DX$MPH, DX$NHM.: DX$I1BH: HANPAR, HANXIT, MAPPAR, LINSPC
28 . BLOBL  KMNPGSS, KMNSTK, KMNSTR, KMNCHN, SROMMR, KPARO, PROFL.G
9 . 6L.OBL  EMMAP. I0MAP., SR3MMR, TOPAGE, MAPSIZ, SR3FLEG, NSPLDV
100 . GLOBL  UPAROQ, KPDRO, UPDRO, KPAR7, BASMAP, PTWRD, PTBYT, LOKMEM
101 .GLOBL  GTBYT, MPPHY, RELOC, BRKPT. TSGEN., TSEXEC, VSWPFL
102 . GLOBL CW$GDH, CW$BTH: CW$L.GS,: CWSFB, CWEF G, MSGBAS, RPRVEC
103 . GLOBL  CW$USR, CWEXM, CONFIG, CWE50H, JMPO, DTL.X, USRBAS, WINBAS
104 . 6LOBL.  DATIML, DATIMH, RMON, CONFG2, SC$ELG, SG+I10T, CSHBAS
105 . GLOBL  SEHEPAR. SG$MTS. SGHEMMU, SGEMTM, LTTPAR, LOKBAS, CSHVEC, LOKVEC
106 . CLOBL SYSGEN, AUTHAN, AHEND, CLKRTI, TRP4, CW$PRO, TIOVEC
107 . GLOBL  TRP10O, TRPZ20, TRP24, EMTENT, TRP34, INIJMP, MHNS1Z
108 .GLOBL TK1VAL, INRECV, OTRECV, INMXV, OTMXV, DHBFSZ, MXTYPE
109 . GLOBL  ZCLR, MXRBUF, MXDTR, INTMX1, $PHONE, LLCDTYP, TIOBAS
110 .GLOBL.  LLDHBI1B, LDHBIP, LDHB2B, CLVERS, CXTS1Z, CXTWDS, CXTPDR
111 .GLOBL  CLORSZ, TSXSIT, JM$4$8Z, VMXMON, MONFQAH, CXTRMN, CXTBAS
112 .6LOBL. ILSWE, $NOIN. L8W3, MXLPR, CW$SESP, CLTOTL, RMNPDR, MA$5YS
113 . GLOBL SFCB, SFCBND, SFCBFH, SFCBSZ, NSPLFL, NSPLBL, INTSTK, INTSND
114 . GLOBL  NFRESH, PYSPBL., VMXWIN, DW$$SZ, LDVERS, CW$QRS

A~
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115 . GLOBL  FCS$LBN, VMLBLK, VMXSEF, VMXSFC, FF$$58Z, FWH$5Z, SWPJOB, SWPPOS
114 . GLOBL TSR, RBR, RDINT, LSTMX, 85, CHAIN, JSWLOC, MUSTXT, SLTS1Z
117 . GLOBL  NUMIOQ. FREIOQ. UMODE, FPTRAP, MXLNT. DI$LD, DISCL, CLSTS
118 . @LOBL.  FREPGS, 10QGSIZ, SYUNIT, UMSYTP, DISTT, CXTBUF, SSEND

119 . BLOBL.  SYINDX, MONVEC, AMNBAS. SDANAM, VBUSTP., MINCTR

120 . GLOBL  NUMRDB, RDB. RDBEND, RT$SKP, RT4$TOP., NLINES, SHRRCB, SHRRCN
121 . BLOBL RT$BAS, UPMODE. SPLNB, CSHALC, NIOL., CHNSIZ, RC%$5Z, VNGR
122 . GLOBL UPAR&, UPDRé, RT$%5Z, VINABT, $DEAD, LSWé

123 . GLOBL  SYTIMH, SYSDAT. TRP250. ODTTRP. TRP14, SYTIML

124 . GLOBL  DS$ABT. CL$0ORB, CL$0ORE, CL$0ORG, CL$0ORP, CL$0ORA

125 . GLOBL. #TAB, $FORM. CO$TAB, CO$FF. CO%DEF. CL$EPS, CLEOFS

126 .BLOBL.  CL$OPT, CL%5TA. CLL$0ORS, LETLIN, VCSHNB, CL$EPP, CL$EPN
127 . GLOBL. CCLSAV. SPL.ND, 8DCB, SPLDEV, SPLANM. MIODBG

128 . 6LOBL SDNAME, SDCHAN., SDCBSZ, SPLDVN, DTYPE

129 . GLOBL  DS$NRD, DXSNMT. $8BIT, CO$8BT, UEXRTN, VUXIFL

130 . GLOBL  SPLBLK, SPLCHN, MVYSIZ, MEMPAR.: UEXINT.: DX$NRD

131 . 5LOBL  NMSNMB, SNMSHD. SB$$5Z. PMSIZE, PMPAR

132 . GLOBL NUMDCD, MEMZ256, LOKCSH. DC$$8Z

133 . GLOBL JCXPGS, MXJMEM.: VDFMEM. DFJMEM, TKSVAL, TK3GVL

134 . GLOBL VPAR&, I0TIMR, ERRLOG, VNFCSH, FC$$52Z

i35 .GLOBL. 0. ADR, 0. BLK. 0. PAR, 0. S1Z, VPARS, KPARD, DZOINT, DHOINT
136 . GLOBL  OVRADD, $0VRH, SYSMAP., MAPSYS, VSLEDT, LCLUNT

137 . BLOBL  UBUSMP, UMRADR. I0MAP., QBUS, UNIBUS, DX$NST

138 . GLOBL DVFLAG, DX$DMA, RTENAM, DS$DIR, LDDEVX, DS$VS2Z

139 . GLOBL  INDSAV, INDDBL. INDTSV, INDDBS, DS$5FN

140 . GLOBL  SYNAME, UCLNAM, REFBLK, VPLAS, SEGCHN

141 . GLOBL MXJADR, $MEMSZ, PHYMEM, SG$TSX, CDX$DH

142 . €LOBL. CLHEAD, CLSIZE. CLDEVX, C. CSW. C. SBLK, C. DEVQ, C1DEVX
143 .GLOBL  VUSCL, VUCLMC, UK$4SZ, US$$5Z, UCH$SZ, UCLBLK, UCLDAT
144 . GLOBL  VLDBYS, VMXMSE, VMAXMC, MB$%SZ, MR$$SZ, CS$0PN, CS$SENT
145 . GLOBL.  DX$MAP, MIOFLG, MI$SBP, MI$LNK, MIOBHD, VMIOSZ

146 . GLOBL  VMIOBF, MI$$SZ, MW$$S5Z, MIONWB, MIOWHD, MWSLNK

147 .GLOBL. CSHS1Z, CSHBFP.: CA$BLK, CA%DVU, CASWCT, VMXMRB

148 . GLOBL  CASUFL., CASUBL. CA$HFL, CA$HBL., CA$HSH, NUMRDB

149 .GLOBL SRTS1Z, SMRS1Z, CCBHD, CCH%8Z, CDX$DZ, MF$LIN

150 .GLOBL  CDX$DL, HF$TSB, MH$SCR, LMXLN, HF$LIN, HF$RIE, HF$TIE
151 . GLOBL  MH$LPR, DM$CSR, MF$LE, DM$LSR, HF$MC, MF4CS, MF$CM

152 . GLOBL CDX$VH, VH$CSR, VH$LPR, MH$PBR, VF$TIE, VF$RIE, VF$MR
153 .GLOBL VFSLIN, VF#8C, VF$RE, VHSLCR, VHOINT, TTINCP

154 . GLOBL  $HARD, LOUTIR, LINIR, NEDCHR, CLOTIR, CLINCP, FSTIOL, LSTHL
155 . GLOBL  SYSVER, SYSUPD, DISDU, DISXL, DI$MU, CL$LIX

156 .GLOBL CL$LEN, DI4PI, GENTOP

157 .GLOBL LSW3, DX$SNCA, KPARG, CLKVEC

158 B e e e e o e e e e ——— e e
159 5 Macros to enable and disable interrupts

160 H

161 . MACRO DISABL ;iDisable interrupts

162 BIS #340, @HPSW

163 . ENDM DISABL

164

165 . MACRO ENABL

146 BIC #340, HPSW

167 . ENDM ENABL.

168

1469 B e e e et e o e st e e ! i ) i i e e e . e e e s e e e o o
170 i Offsets in block O of ODT REL file.

171 H
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172 000040 STA = 40

173 000042 STK = 42

174 000052 R&Z = 52

175 000038 sz = 56

176 000060 RID == 60

177 000042 RBD = 62

178 001000 ODTBAS = 1000

179 ;

180 ; Data areas

181 H

182 000000 AREA: . BLKW 8.

183 000020 000000 000000 000000 NFSBLK: . WORD 0:0,0:.0.0,0
0000246 000000 000000 000000

184 000034 000000 ODTFLG: . WORD 0

185 000034 000000 ODTTOP: . WORD 0

184 000040 000000 CCAFLG: . WORD 0

187 000042 000000 CLK100O: | WORD 0

188 000044 000000 RTTRP4: | WORD 0

189 000044 000000 RTMNVE: | WORD 0

120 000050 SAVBLK: | BLKW 5

1921 Q000462 075250 100020 000000 TEXSAV: . RADSQ /8Y TSX SAV/
000070 073374

192 000072 075250 100003 051646 KMNNAM: | RADS0 /8Y TSKMONSAV/
000100 073374

193 000102 075230 011504 000000 CCLNAM: . RADS0 /8SY CCL SAV/
Q00110 073376

194 000112 000C00 000000 000000 DSTBLK: . WORD 0,0,0,0
000120 000000

195 000122 000000 XMVBAS: . WORD 0

1946 000124 000000 NMXHAM: | WORD 0

1927 000126 000000 HMAP . WORD 0

198 Q00130 000000 FETDEV: . WORD 0

189 Q00132 000000 TOPMEM: . WORD 0

200 000134 000000 FMEMHI: . WORD 0

201 000136 000000 FMEMLO: . WORD 0

202 000140 (00000 OVLBAS: | WORD 0

203 000142 000000 FILBLK: . WORD 0

204 000144 000000 CURDEV: . WORD 0

205 000144 000000 CURNAM: | WORD 0

206 000150 000C00 FROBUF: . WORD 0

207 000152 025354 WRKBUF: . WORD INITOP

208 000154 004000 WRKSIZ: . WORD 2048,

209 0001546 052077 RSOMSE: . RADB0O /MSG/

210 000160 1104656 RSOWIN: . RADS0Q /WIN/

211 000162 044543 RGOLOK: . RADSO /LOK/

212 000144 103112 RBOUSR: . RADS0O /USR/

213 0001646 012700 RBOCSH: . RADS0O /CSH/

214 000170 077147 RBOTIO: . RADSC /TIO/

215 000172 100040 R30OTT: . RADBO /TT /

21& 000174 (073230 RB0O8Y: . RADSO /8Y /

217 0001746 0454640 RSOL.D: . RADSO /LD /

218 000200 04625350 R30OPI: . RADS0O /PI /

219 000202 012240 RBOCL: . RADSO /CL /

220 000204 012276 ROOCLO: . RADSBO /CLO/

221 000206 012305 RSOCL7: . RADSO /CL7/

222 000210 013630 R30OC1: . RADS0 /C1/

223 000212 0134648 R30C10: . RADSO  /C10/

Page 2-3

; PROGRAM START ADDRESS

i INITIAL STACK POINTER

i ROOT SIZE

; OVERLAY S8IZE

i REL FILE ID

;s DISPLACEMENT TO 18T REL BLOCK

; BASE ADDREGSS ODT WAS LINKED FOR

s EXTENDED TO 6 WORDS FOR . CSTAT

i é4—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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224 000214 013475 RS0C17: .RAD50 /C17/
225 000216 105610 RSOVM: . RAD50 /UM /
226 000220 046770 RSOLS: .RADS0 /LS /
227 000222 057164 RS00DT: .RADS0 /0DT/
228 000224 100040 015270 075250 SKPDEY: .RADS0 /TT DK SY CL €1 PI /

000232 012240 013630 062550
000240 000000

229 000242 000 110 GTLIN: . BYTE 0,110

230 000244 075230 114730 000000 HANNAM: . RADSO /8Y XXX TEX/
Q00252 100020

231 000254 075250 075273 057144 O0ODTBLK: . RADS0O /SY SYSODTREL/
000262 070524

232 000264 0735280 035164 Q00000 INDNAM: . RADSO /SY IND SAV/
000272 0733764

233 000274 000000 RLBF: . WORD 0
234 000274 000000 RLBFND: . WORD 0
235 000300 000000 ODTSTA: . WORD 0
2346 000302 000000 MEMLIM: . WORD 0
237 000304 000000 HEGENFL.: . WORD 0
=238 i
239 H Initialization configuration word
240 i
241 000306 000000 ICONFG: . WORD 0 i Initialization configuration word
24 H
2473 H Flag bits in ICONFIG
244 H
245 000001 EXTLSI = 1 ;Q-bus system with more than 256KDb
244 ;
247 i SBimulated shared run—time control block for PI handler
248 ;
249 000310 073250 062550 000000 PISRT: . RAD30O /8Y PI1 TSX/
000316 100020
250 000320 000000 000000 000000 . WORD 0,0,0
251 ;
29 H Byte data cells
253 i
254 000324 o000 PPTERM: . BYTE 0 ;1 if printer port is T/8 terminal

255 . EVEN
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000330
000330
000333
000336
000341
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000000
000001
00000
000003
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H

H

HVS$ID
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The following tables are used to determine the minimum RT-11 monitor
and update versions required for particular devices.
There are three arguments for each handler definition:

Arg 1 = 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 ; ID code for device type
. BYTE RTVERS iMinimum RT—-11 version
. BYTE RTUPDT iMinimum update level within version

. ENDM HANVER

Define offsets into handler version table

== 0 iHandler identification code
HY$SVER = 1 sMinimum RT—11 version
HV$SUPD = 2 sMinimum vupdate level within version
HVY$$82Z = 3 ;8ize of handler version table entry

3

I
i
)
H
i
)
i

Define minimum versions for various handlers

FEHE A5 B 4 4R 46 26 4 36 4O 4026 30 36 464 45 S0 B 95 340 B B 40 36 30 30 30 35 30 8 6 96 30 4 0040 30 B4R BB HE A0 20 30 30 9
##% Note RT-11 version update numbering system changed ##%
### at 5.2 so that the update number for 5.2 is lower | F##

### than for 5. 1C. See the CLVX entries below for #HH
##¥# version and update correlations. EEHE
P HHEIEIE IR R 230 3 300 3 3 3 34 3 B3 45 30 I 3 3 26 B I I I I IR SR
HVYTBL.:
HANVER DI$DU, 5., 0. ;DU —~ 570 (5. 0)
HANVER DI$XL, 5. .,2. i XL — 95/6 (5. 1B) iFixed for 5.2 SCB
HANVER DI$MU, 5. . 4. MU — 9574 (5. 4)
HVEND:
. EVEN
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34

50

G
53
94
55
5é
57

000342
000342
000346
000352
000356
0003462
0003646
000372
000376
000402
000406
000412
000414
000422
000426
000432
000436
000442
000446
000452
000456
000462
0004466
000472
000476
000502
000506
000512
000516
00052

T8X startup

QOO0
000002
000004
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i The following table defines default control flags for certain devices.

DVSHNAM =
DVEFLG =
DV$48Z =
. MACRO
. RADSO
. WORD
. ENDM

DVFLBG:
DEFFLG
DEFFLE
DEFFLG
DEFFLG
DEFFLG
DEFFLEG
DEFFLG
DEFFLG
DEFFLG
DEFFLG
DEFFLG
DEFFLG
DEFFLG
DEFFLG
DEFFLG
DEFFLG
DEFFLG
DEFFLG
DEFFL.G
DEFFLG
DEFFLG
DEFFL.G
DEFFLG
DEFFLG
DEFFLG
DEFFLG
DEFFLG
DEFFLG
DVFLND:

e e M % Se s e Ses

. MACRO
. BYTE
. WORD
. ENDM
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The following table specifies which version number is to be

returned by CL in response to the XL/CL . SPFUN used by

VTCOM to match it to the handler.

The macro has 3 arguments:
1. Minimum RT-11 version number where this CL wversion should be used.
<. Minimum RT-11 update number where this CL version should be used.
3. €L version number that starts with specified RT—-11 version.

0 i Rad50 name of device
2 iFlags for device

4 iBize of a table entry
DEFFLG DEV. FLAGS

/ ‘DEV/ ; DVENAM

FLAGS ;s DVSFLG

DEFFL&

LERZ, LDXEMPH>

<CT>: {DXEMPH>

DB, <DXEDMA ! DX$MPH>

<DD>, <DXENHM>

<DL, <DX$DMA ! DX$MPH!DX$IBH>
DM, <DX$DMA ! DXENHM>

<DPZ, <DXSDMAZ>

D8, <DXSDMAZ

DT>, <DX$DMA>

<DUZ, <DXEDMA ! DXENHM ! DXENGT>
“DW>, CDXSMPH>

DX, <DXEMPH>

<DYZ, <DX$DMA ! DXENHM>

<DZ>, <DXEMPH>

CFW>, <DXSDMAZ

“LPZ, <DXSMPH>

CLEZ, <DXSBMPH>

<MM>, <DX$DMA!DX$MPH!DX$IBH>
<MSZ, <DX$DMA'!DX$MPH!DX$IBH>
<MT%, <DX$SDMA ! DX$EMPH!DX$IBH>
“MU>, <DX$DMA !DXSNHM!DX$SIBH ' DX$ENSTS
NLZ> <DXSMPH>

<PC>, <DXEMPH>

CRFZ, <DXEDMA

<RKZ, <DX$DMA ! DX$MPH>

TVMZ, <DXFEBA ! DXENCA ! DXSNHM>
CXC <DXSMPH>

CXL, DXSMPH>

CLVX RTV, RTU, CLV
RTU, RTV

CLvV

CLVX

.
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58
59
&0
&1
&H2
&3
&4
65
oY
&7
&8
a9
70
71
72
73
74
75
7é
77
78
79
80
81
g2
83
84
85
86
87
88
89
S0
21
92
93
24
5
94
Q7
98
99
100
101
102
103
104
105
106
107
108
109

000522
000522
000526
Q00532
000536
0003542
000546
0005532
000556

Q0055646
Q005386
000560
000562
000564
000566
000570
000572
000574

000576
001024
001024

001026
001030
001032
001034

0GH
005
003
00%
000
005G
005
000000

000000
00000
000004
000Q0&

000031

000576

Q12700
Q77167
046543

000
001
008
035
044
002
003

H Define CL versions based on RT—-11 versions

CLVTBL.:

CLVEND:

c
i
C
¥
C
C
¢

LVX
LVX
LVvX
LVX
LVX
LVX
LVX

P11, 16,
9, 6, 16,
9. 35, 16.
9,44, 16.
9, &, 17.
9.3, 17.
5, 4,18.

iVersion
iVersion
i Version
iVersion
iVersion
iVersion
iVersion

o]

SECRCELRCRURY
@]

B 00 R e e e

RT-11 v5. 4 changed the structure of the LD translation tables
The following table is used to determine which table format

Use original format for the following versions:

LDITBL:

. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. WORD

i to return to LD spfun 372

5,0
9,1
I -
9,35
9, 44
9, 2
2.3

iVersion
;iVersion
;Version
iVersion
;Version
iVersion
iVersion

mumaaay
L) NJ b bt b o Y
[0 B v |

i The following data structures are used to hold information about
i T8X~Plus overlays as they are being initialized.

0S48127
OS$FLG
0S$0VL
0544657

4

MAXOVL.

OS5TABL.:
OSEND:
OSLAST:

H Table

LOWOVL.:

LOWEND:

L

i

. BLKB

. WORD

. RADS0
. RADS50
. RADS0O

chNO

LX)

5.
OSEES5Z #+MAXOVL

OSTABL

Offsets in structure for each overlay

i Total space needed for overlay

i O==2Load into XM space,

iPointer
;i8ize of

iMaximum
i Reserve

i =Define
iPointer

of system overlays that must be

/CSH/
/TI0/
/LOK/

i TSCASH
3 TSTIO
; TSLLOCK

I==2o0over TSINIT
to overlay table entry
each overlay entry

number of system overlays
room for table
end of table

past last used entry in table

loaded over TSINIT

; End of table
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GON®U LN~

29

43

001034
001044
001123
001203
0012195
001216
001265
001323
001365
001433
001470
001537
001600
0014636
001700
001744
002016
002045
002132
002220
Q02307
002407
002452
002516
002557
002624
002666
002717
002727
003017
003062
003115
003203
003236
003326
003377
003427
003464

077
111
111
114
Q00
124
103
103
114
103
111
103
103
103
105
111
124
1190
103
123
123
103
115
105
110
107
122
056
111
103
103
111
105
111
111
103
103
040

124
156
156
151

123
141
141
165
141
156
141
141
141
162
156
123
141
157
171
171
141
141
162
141
145
145
040
156
141
141
156
162
156
156
141
141
101

123
166
166
156

130
156
156
155
156
1463
156
156
154
16
166
130
156
155
1463
163
156
1460
162
156
156
144
142
163
156
156
1463
162
163
163
156
156
102

i Text messages

H

TSXHD:

BADLIN:
BDVMBG:
BDLMBEG:

CRL.F:

REQMIS:
BADOPN:
RSFERR:
CONSPC:
BDSPOP:

BOSF:

NOKMON:

NOCCL.:

CFHMBG:
ERHMSEG:
ERHNDV:
TSXRUN:

HSGER:

NOCL.OK:
NXMMSG:
NEXMSG:

NOODT:

HNZBIG:
ODTRDM:
NOSYDV:
TOOBIG:
REDUCE:

BYTES:

PHSOVF:

COSRT:
SVERR:

TSXSIZ:

RDERR:

SRTOVF:
C8HOVF:
INDOPN:
UCLOPN:
RBOCHR:

CNLIST
.ABCII
.ABCII
CABCTI
.ABCII
. BYTE
.ABCII
.ABCIZ
.ASCIZ
.ABCII
.ABCII
. ABCIZ
.ABCIZ
.ABCIZ
.ABCTI
.ABCII
.ABCII
.ABCIZ
.ABCII
.ABCIZ
.ABCIZ
. ABCIZ
.ABCIZ
.ABCII
.ABCIZ
.ABCIZ
.ABCIZ
. ABCII
.ABCIZ
.ABCIZ
.ABCII
.ABCIZ
.ABCIZ
.ABCLZ
.ABCIZ
.ABCIZ
.ABCIZ
.ABCIZ
.ABCTI
. EVEN
CLIST

et omaas Posts Seeee Feoms e S40% meis amien +este soven Seven Soute seam Somps Seman S et v oS Fov Svete SH4S0 $440 SSERS SA¥O1 Tt MG O A SeATe SRS Séber So4te S SHOMS SOSND EBNEN ESOFS VSO el Sele TESSS Seeut (SSEE SO SSeWS b VS %NS SH0ED USRS e 490 RO S0eSs fram SSAR Serdo Meere WS GheoR SSelS AN Shece Swe SHNR Toare Teems Susre

BEX

/PTEX~F~/<200>

‘Invalid status register address for T/85 line: ‘<200
‘Invalid interrupt vector address for T/8 line: ’‘<{200>
/Line # = /<L200>

0

/TSX generation did not include device /<200>

/Cannot open program swap file/

/Cannot open PLAS region swap file/

/Number of contiguous blocks needed = /<200

/Cannot open spooled device: /<200>

/Insufficient disk space for spool file/

/Cannot find "SY: TSKMON. 5AV" file/

/Cannot find "SY:CCL. SAV" file/

/Cannot find device handler file: /7<200>

/Error reading device handler file: /{2002

/Invalid RT—11 version for device handler: /<{200>

/TSX is already running/

/Handler not generated with extended memory support: /<2002
/Computer line time clock (50 or 60 Hz) is not working/
/System is not equipped with memory management hardware/
/System is not equipped with extended memory management hardware/
/Cannot locate "SY: SYSODT. REL" file/

/Mapped handler is larger than BKB: /<200>

/Error on read of SYSODT rel file/

/Handler for 8Y device was not loaded/

/BGenerated TS8X system is too large/

/Reduce size of TSGEN by /<200>

/. bytes/

/Insufficient total physical memory for generated system/
/Cannot open shared run—time file: /<200>

/Cannot locate "8Y: T5X. BAV"/

/Insufficient memory to load all mapped system regions/
/Error reading "8Y: TSX. 8AV"/

/Insufficient memory to load all shared run—time systems/
/Insufficient memory space for data cache/

/Cannot open TSXIND file/

/Cannot open TSXUCL data file/

/ ABCDEFGHIJALMNOPQRSTUVWXYZ%. #012345&678%/

BEX

F
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# # # TEX Initialization * # #

1 BBTTL # # #  T8X Initialization ¥ # #

2 CEBTTL # % % Inxtlallzatlon taking over control from RT-11 # # #*
3 B o e et o e i i i 2 o T o T S G 4 T S e e o e
4 ; The initialization code from this point onward takes over

5 i contvrol from RT—-11.

& i This code is placed at the front of TEINIT so that non-initialized

7 i data structures can be allocated over it.

& ;

2 003534 TAKOVR:

10 i

11 ;i Read in system overlays that go over TSINIT

12 ;

13 003534 Q04737 00442467 CALL INIOVL i Read overlays over TSINIT

14 H

15 H Set pointer to monitor offset vector

16 ;

17 003540 012737 000000¢ 0000006 MoV #MONVEC, @#RMON ; SET POINTER TGO MONVEC TABLE

19 ;

19 i Initialize last word in interrupt stack area so we won’t report a
20 ; stack overflow if an interrupt occurs.
21 i Bet BTKLVL to O to cause INTEN not to switch to interrupt
22 ; stack during initialization.
23 H
24 003546 012777 123456 0000006 MOV #123456, @INTSND ; Say stack has not overflowed
29 003554 105037 0000006 CLRB STKRLVL ; Bay we are already on interrupt stack
26 H
27 i If we are Tunning on a Professional, disable its interrupts
28 ;
29 IR NE, PROASM
30 003560 105737 0000006 TSTB PROFLG i Are we Tunning on a PRO?
31 003564 001403 BEQ 7% ;Br if not on a PRO
32 0035866 004737 0000006 CaLL PRONGOP iDisable its interrupts
33 003572 000407 BR °% i Ignore unexpected interrupts on PRO
34 . ENDC ; NE, PROASM
35 H

36 5 Set up vectors to catch unexpected interrupts

37 i Note: We encode the interrupt vector address in the P§ -——
a8 ; the low—order two bits of the address are dropped (they are
39 i always zero) and the remainder of the address is encoded in the
40 i P8 fields priority (high—order 3 bits) and n—z—-v-c {(low-order 4 bits).
41 H
42 003574 012702 0000006 7% MoV HUEXINT, R2 i SEND UNEXPECTED INTERRUPTS TO THIS ROUTINE
43 003600 012700 000044 MOV #44, RO ; 120 ENCODED IN PS FIELDS
44 Q03604 105737 0000006 TSTB VUXIFL i ARE WE TO IGNORE UNEXPECTED INTERRUPTS?
4% Q034610 001004 BNE 104 i BR IF NOT
446 003612 012702 00000086 O% MoV #UEXRTN, R2 s ROUTINE TO GO TO TO IGNORE INTERRUPT
47 Q03616 012700 000340 MOV #340, RO ; BET PRIO=7 IN PS
48 Q03422 012701 000120 10%:; MoV #120, R1 ; INIT ALL VECTORS STARTING AT 120
49 003626 010221 1%: MOV R2, (R1)+ i BET PC FOR INTERRUPT

50 003630 010021 MoV RO, (R1)+ ; BET PS FOR INTERRUPT (ENCODED ADDRESS VALUE)
51 0034632 1035737 0000006 ot N TSTB VUXIFL i ARE WE TO IGNORE UNEXPECTED INTS?

52 0036346 001411 BEQ 2% ; BR IF YES

53 003440 105737 000000& TSTB PROFLG ; 18 THIS A PRO7?

54 0034644 001006 BNE 2% ; BR IF YES®

25 0036446 Q05200 INC RO ; ADVANCE ENCODED ADDRESS

546 003650 032700 000020 BIT #20, RO i DID WE CARRY INTO "T"-FIELD?

57 003654 001402 BEQ 2% i BR IF NOT
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# # # Initialization taking over control from RT-11 # # #

o8
99
&0
&1
62
63
b4
b5
bb
67
68
&9
70
71
72
73
74
79
76
77
78
79
80
81
82
83
84
85
86
87
88
89
20
21
92
93
24
95
4]
Q7
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

0034656
003662
003464
003670
003674
003702
003706

003714
003720
003726

003732
003734
003740
003744
003750
003752
0037546
003760
003764
003766
003772
003774
004000
004002
N04006
004010
004014
0040164
004024
004030
004036
004042
004050

004054
004056
0040&2
004066

004070

004074

062700
020127
103757
01023

012737
010237
013737

012700
012737
010037

005001
012721
012721
012721
005021
012721
005021
012721
010021
012721
005021
012721
010021
012721
005021
012721
005021
012737
010037
012737
010037
012737
005037

010544
012709
004737
012605

004737

004737

000020
000420

QOOV&0
000014

000064
0000153

000340

000000G 0000006

0000026

000137

000000G
0000006
00000086
0000006
0000006
0000006
0000006
0000006
0000006
000116

00000046
000246

0000006
000252

000006
0000006

00474647

0053767

000062

000066

000114

000244

000250

L S T

ADD
cMpP
BLO
MOV
MoV
MOV
MOV

#20, RO
R1. #420
1%

R2., @#60
#14, @62
Ra, @454
#15, eHb6b

Page 6&6-1

; FORCE CARRY QUT OF T-FIELD AND INTO PRIO FIELD
; DONE ALL INTERRUPT VECTORS OF INTEREST?

i BR IF NOT

;i CATCH CONSOLE TERMINAL VECTOR TOO

i ENCODED &0

;s ENCODED &4

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.

11%: MoV

MOV
MOV

#340, RO

i PRIORITY 7 PS

#CLKRTI. @#CLKVEC:; Send clock interrupt to RTI instruct for now

RO, @HCLKVEC+2

Take over traps, EMT, BPFT.

CLR
MOV
MoV
MOV
CLR
MOV
CLR
MOV
MOV
MOV
CLR
MOV
MOV
MOV
CLR
Mov
CLR
MOV
MoV
MOy
MoV
MOV
CLR

Initialize the system mapped

MOV
Mav
CaLt
Mov

R1

#137, (R1)+
#JIMPO, (R1)+
#TRP4, (R1)+
(R1)+

#TRP10, (R1)+
(R1)+

#TRP14, (R1)+
RO, (R1)+
#TRP20, (R1)+
(R1)+

#TRP24, (R1)+
RO, (R1)+
#EMTENT, (R1)+
(R1)+

#TRP34, (R1)+
(R1)+
#MEMPAR, @#114
RO, @e#116
#FPTRAP., e#244
RO, e#244
#TRP250, @#250
#2252

RS, -(8P)
#6, RS
MAPSYS
(SP)+,R5

etc.

; 8tart at location O

s EJMP @HUMPOT == 0

; CATCH JUMPS TO LOCATION O

i TRAP 4

;i TRAP 10

; TRAP 14 (BREAKPOINTS)

; 10T TRAP

; POWER FAIL

i EMT

i TRAP

i MEMORY PARITY TRAP

i TRAP 244 —— FLOATING POINT TRAP
;i Enter FPU trap at priority 7

i TRAP 250 —— MEMORY MANAGEMENT TRAP
Tegion.

; SBAVE THE CURRENT CONTENTS OF RS
s INITIALIZE TO THE FIRST REGION

; CALL THE SYSTEM MAPPING ROUTINE
i RESTORE THE PREVIOUS CONTENTS OF RS

Set up Unibus mapping if needed

CALL

SETUMP

s SET UP UNIBUS MAPPING

Initialize time-sharing lines.

CALL

LININI

s INIT LINES & SET UP VECTORS

-y,



THINIT ~— TSX startup initializ MACRO VO5.04 Thursday 17-Dec—87 08:39 Page 6-2
# # # Initialization taking over contrel from RT-11 # # #
115 i Enable memory management
1146 ; {The kernel-mode mapping registers are already set up)
117 ;
118 004100 052737 0000008 0000006 BIS #MMENBL., @#SROMMR: TuTn on memory management
119 004106 105737 0000006 TSTB SR3FLG ; Does machine have memory management reg 37
120 004112 0014105 BEQ 4% iBr if register does not exist (no ext. mem. )
121 004114 023727 0000006 010000 CMP PHYMEM, #4096, iDoes machine have at least 256Kb phys memory?
122 004122 103411 BLD 4% ;i Br if not
123 004124 052737 0000006 0000006 BIS #HEMMAP, @#SR3MMR ; Set extended memory on
124 004132 105737 0000006 TSTB MEM254& ;Will TSX-Plus use at least 25&6Kb7?
125 004136 001403 BEQ 4% i Br if not
126 004140 052737 0000006 Q000006 RIS #I0OMAP, @#5R3MMR ; Turn on 22-bit memory management for 1/0
127 ;
128 i Initialize the memory allocation table
129 ;
130 0041486 Q13737 0000008 0000006 4%: MOV MAPPAR, @#KFPARS iMap to memory allocation table
131 004154 013702 0000006 mMav LOMAP, R2 iPoint to 1st user—page entry
132 Q04160 105022 8% CLRB (R2)+ i Bay page is free
133 004162 020237 00000046 CHMP Ra2, HIMAP ;i Done all user pages?
134 Q04146 103774 BLO 8% iLoop if not
135 004170 112712 0000006 MOVB #MASEYS, (Ra) ;Set flag marking start of system pages
136 ;
137 i Set up 1/0 device interrupt vectors.
138 i
139 004174 0QQ4737 Q0476467 CALL DEVVEC ; BET UP DEVICE INTERRUPT VECTORS
140 i
141 ; If we are running on a Professional, initiailize the PI handler
142 i
143 . IF NE, PROASM
144 004200 105737 0000006 T&TB PROFL.G i Are we running on a Professional?
145 004204 001404 BEQ 3% ;i Br if not
146 Q04206 004737 0000006 CALL PROHAN i Initialize the PI handler
147 004212 004737 0053147 CALL P IDVEN iMake device table entry for PI
148 . ENDC s NE, PRDASM
149 ;
150 i Initialize interrupt stack area
151 ;
152 004216 013702 0000006 3% MOV INTSND, R2 iPoint to base of stack area
153 004222 012700 123456 MOV #123454, RO iGet initialization value
154 004226 010022 124%: MoV RO, (R2)+ ;i Initialize the interrupt stack area
155 004230 020237 0000006 CHMP R2, INTSTK iFinished?
1546 Q04234 103774 BLO 12% iLoop if not
157 004236 112737 177777 0000006 MOVE #—1, STKLVL ; Bay we are not running on interrupt stack
158 ;
159 i Enter TSEXEC to complete initialization
140 ;
161 004244 000137 000000¢ JMP INIJMP s ENTER INITIALIZATION ROUTINE IN TSEXEC
162 i
163 i Abort the initialization
164 ;
145 004250 013737 0000427 0000006 INISTP: MOV CLK100, @#HCLKVEC ;i Restore RT—11 clock vector
146 004254 013737 0000447 000004 MOV RTTRP4, @#4 ; Restore trap 4 vector
1467 004264 013737 00004467 Q000006 MOV RTMNVC, 2#RMON iRestore RT-11 monitor pointer

168 004272 9% CEXIT s RETURN TO RT-11

Y
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LUDINI ~— Load a segment over TSINIT

1

2

3

5

1)

7

8

7 004274 0101446

10 004276 010344

11 004300 010444

12

13

14

153 004302 016201 000004
16

17

18

19 0043046 016204 000000
20 004312 072427 000005
21 004316 020441 0000006
22 004322 101402
23 004324 016104 0000006
24
25
26
27 004330 010503
28 004332 072327 000006
29 0043364
30 004372 103404
a1
32
33
34 004374 010561 0000006
a5
34
37
38 004400 012604
39 004402 012603
40 004404 012601
41 0044048 000207
42
43
44
45 004410
446 004416

004424

r“' e T e s ws e

. BBTTL  LODINI —— lLoad a segment over TSINIT

U SIS 4l 4ohis NS Ghist e e Latet s s e S S4rRS S e Gotle e Gt Smats Aa4SS i GBS 904t Sovee SHiet Sevst Sheae Sveme HoeiS St et Shams SONM eees Yo Meds S e G Suera ——

LODINI is called to read an overlay segment over TSINIT.

Inputs:
Rz = Pointer to OSTABL entry for segment to be loaded.

L

RS &4-byte block # where segment is to be loaded.
ODINI: MOV R1,-{(SP)
MOV R3, -(8P)
MOV R4, —(8P)
; Get pointer to linker-built overlay entry
MOy 0S$0VL.(R2) . R1 iGet pointer to linker—-built table
H Determine how much code to read from the segment
MOV O0S$SIZ(R2): R4 iGet # b64-byte blks allocated for segment
ABH #5, R4 s Convert to # words
CHP R4, 0. SIZ{R1) ;Compare with original segment code size
BLOS 1% iBr if segment was truncated by init
MOV 0. 8IZ{(R1).R4 iGet code size
i  Read the segment into memory
1% MOy RS, R3 ;i Get &H4-byte block #
ASH #4, R3 iConvert to byte address
. READW #AREA, #17, R3, R4, 0. BLK(R1)
BCS 10% iBr if error on read
i Store the physical address of the segment into the overlay descriptor
i
MOV RS, 0. PAR(R1) i Remember physical address of segment
i Finished
MOV (8P)+, R4
MOV {(SP)+, R3
MOV (SP)+,R1
RETURN
i Error on read
10%:. .PRINT #TSXHD

. PRINT #RDERR
CEXIT
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INIOVL -— Load suystem overlays over THBINIT

1 .8BTTL INIOVL —— Load system overlays over TSINIT

= B e ot o e e e S 2 S e S S e £ £ e e e -
3 ; INIOVL is called to load into memory those system overlays that
4 i are to be placed over the TSINIT code.

5 i

& ; Inputs:

7 ; Overlay segment information is in OSTABL.

8 ;

? 0044246 0102446 INIOVL: MOV R2. -(8P)

10 004430 010546 MOV R3, —{SP)

11 H

12 ; Initialize pointer to start of memory area for overlays

13 i

14 004432 013705 000140° MoV OVLBAS, RS i 8tart of area for overlays

1% 004434 072527 177772 ASH #-6, RS i Convert to &4-byte #

16 004442 042705 176000 BiC #176000, RS ;iClear possible propagated sign bits
17 ;

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

19 i
20 004446 012702 000576 MOV #0OSTABL., R2 iPoint to lst overlay segment entry
21 004452 005762 000002 14: TST OS$FLG(R2) ; Does this segment go over TSINIT?
22 004454 001406 BEQ 2% iBr if not
23 004460 004737 0046367 CAaLL KEYSEG ;i Remember base of some segments
24 004464 004737 004274° CALL LODINI iLoad the segment
29 004470 0&66205% 000000 ADD O0S$8IZ(R2),R5 ; Advance memory pointer
26 004474 062702 000006 2% ADD #OS$4SZ, R2 iPoint to entry for next segment
27 004500 020237 001024 CHMP R2, OSLAST ;Finished all segments?
28 004504 103762 BL.O i¢ ilLoop i1f not
29 ;
30 i Initialize entry point vector for TSTIOX segment

31 H :
32 0045086 013702 0000006 MOV TIOBAS, R2 ;Get addr of base of TSTIOX
33 004512 072227 000006 ASH #6, R2 i Convert to byte address
34 004516 012705 0000006 MoV #TIOVEC, RS ;iPoint to entry point vector
35 004522 004737 00446007 CALL ENTVEC ;i Set up entry point vector
346 ;
37 i Initialize entry point vector for TSCASH segment
38 ;
32 004526 013702 0000006 MoV CSHBAS, R2 i Get addr of base of TSCASH
40 004532 001406 BEQ 3% i Br if TSCASH not loaded
41 004534 072227 000006 ASH #6, R2 i Convert to byte address
42 004540 012705 0000006 MOV H#CBHVEC, RS iPoint to entry point vector
43 004544 004737 0046007 CALL ENTVEC i 8et up entry point vector
44 i
45 i Initialize entry point vector for TS5LOCK segment
44 B
47 004550 013702 0000006 3% MoV LOKBAS, R2 ; Get addr of base of TSLOCK
48 004554 001406 BEQ 9% i Br if TSLOCK not loaded
49 0045546 072227 000006 ASH #4&6, R2 i Convert to byte address

50 004562 012705 0000006 MOV #L.OKVEC: RS ;i Point to entry point vector

51 0045&6 004737 004456007 CALL ENTVEC i 8et up entry point vector

5 ;

93 3 Finished

24 ;

55 004572 012605 4 N MOV {(G5P)+, RS

9& 004574 Q12602 MoV (SP)+, R2

57 0045746 Q00207 RETURN

v s oy

-
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_SBTTL ENTVEC —- Set up entry point vector for overlag

TSINIT —— T8X startup initializ MACRO VOS5. 04
ENTVEC -- Set up entry point vector for overlay

i

2

2 ;

4 i

9 3

& ;

7 H Inputs:

a ; Ra =

? H RS =

10 ;

11 004400 010246 ENTVEC: MOV
12 004602 010446 MoV
13 004404 0105446 MOV
14 0044606 010204 MoV
15 004610 062704 000004 ADD
16 0045614 005722 T8T
17 0044616 012415 14: MOV
18 004420 0602205 ADD
19 004422 005715 TST
20 0044624 001774 BEQ
21 ;
22 i Finished
23 ;
24 004426 012605 MoV
25 004630 012604 MOV
26 004632 012602 MOV
27 004634 000207 RETURN

Ra, —{5P)
R4, -{3P)
RS, -{(8P)
R2. R4

#4, R4
{(R2)+
{R4)+, {R5)
R2, (RB)+
{RS)

1%

(SP)+, RS
(SP)+, R4
(SP)+,R2

o cvon soote

ENTVEC is called to set up addresses in an entry poxnt vector for
overlay segments such as TSCASH that are loaded at addresses different
from where they are linked.

Address of base of segment.
Pointer to vector that is to be initialized (word with -1 terminates)

;Get addr of base of segment

;Point to start of vector in segment

; Get value to use to relocate offsets

; et offset to entry point within segment
;i Convert to absolute address

i Any more words to initialize?

;Br if yes
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KEYSEG ——- Remember memory position of sustem overlays

1 .5BTTL WKEYSEG —— Remember memory position of system overlays
P B e e e £ S i e e e —— -
3 ; KEYSBEG is called to remember the physical memory position of some
4 ; key system overlay segments.

5 ;

& H Inputs

7 i R2 = Pointer to segment entry in OSTABL overlay table.

8 H RS = Base &4-byte block physical memory for segment.

9 H

10 00446346 010446 KEYSEG: MOV R4, -(5P)

11 ;

12 ;i Get the name of the segment cut of the linker-built segment block
13 i

14 0044640 016200 000004 MoV 0S$0VL(R2), RO iPoint to linker-built entry

15 0044644 016004 0000006 MOV 0. ADR(RO), R4 iGet the name of the segment

ié H

17 i Bee if this is a segment whose address we want to remember

18 i

19 004650 020437 00015467 CMP R4, R50MSG i Is this the TSMS5G segment?
20 0044654 001003 BNE is iBr if not
21 004456 010537 0000006 MoV RS, MSGBAS i Remember base of TSMSGC segment
22 004662 000436 BR 84
23 0044664 020437 0001607 1%: CMP R4, RS50OWIN ; Is this the TSWIN segment?
24 004670 001003 BNE 3% iBr if not
25 004672 010537 0000006 MOV R5, WINBAS i Remember base of TSWIN segment
26 004675 000430 BR 8%
27 004700 020437 000164° 3%: CHMP R4, R30QUSR ;i Is this the TSUSR segment?
28 004704 001003 BNE 4% iBr if not
29 0047046 010537 0000006 MOV RS, USRBAS i Remember base of TSUSR segment
30 004712 000422 BR 8%
31 004714 020437 0001627 4%: CMP R4, RS0OLOK ;Is this the TSLOCK segment?
32 004720 001003 BNE 5% ;i Br if not
33 004722 010537 0000006 MoV RS, LOKBAS i Remember base of TSLOCK segment
34 004726 000414 BR 84
35 004730 020437 0001667 O%: CHMP R4, R50CSH i Is this the TSCASH segment?
346 004734 001003 BNE 6% ;i Br if not
37 004736 010537 0000006 MOV R5, CSHBAS ;i Remember base of TSCABH segment
38 004742 000406 , BR 84
39 004744 020437 0001707 6% cMpP R4, R50TIO ;Is this the TSTIOX segment?
40 Q04750 001003 BNE 8% ;i Br if not
41 004732 010537 000000G MOV RS, TIOBAS i Remember base of module
42 0047546 000400 BR 8%
43 H
44 i Finished
45 ;
44 004760 012604 8% MOV {(SP)+, R4

47 004762 000207 RETURN



TSINIT ~- TSX startup initializ MACRO V05.04 Thursday 17-Dec~-87 08:39 Page 11

KEYSEG —— Remember memory position of system overlays

i CIF NE, <PROABM-12 i Assemble for PDP-11

2 .SBBTTL SETUMP -~ Set up Unibus mapping if needed

3 B e e e s ot . e e e e e ——— -

4 H SETUMP 15 called to set up the Unibus map registers for 11/44 and
5 H 11/70 systems which more than 256Kb of memory.

6 i If Unibus mapping is needed, the Unibus map registers # 0-4 are

7 ; initialized for a 1-to—1 mapping with the low 40Kb of memory

8 ; so0 that I/0 to system buffers in the low memory area can be done without
9 i having to do Unibus mapping.

10 ;

i1 ; Outputs:

12 ; UBusMP: 1==3Do Unibus mapping; O==2Don’t do Unibus mapping.

13 ;

14 SETUMP: MOV R2, —{(5P)

15 MOV R3, —(5P)

16 Moy &#4, - (5P) i BAVE TRAP VECTOR

17 MOV #9%, C#4 i CATCH TRAPS

18 ;

12 i See if this is a type of maching that needs unibus mapping
20 i
21 TE5TB UBUSMP ; Is UNIBUS mapping needed?
2 BEQ % iBr if not
23 ;
24 i Unibus mapping is needed
29 i Load unibus map registers # 0-4 to point to low 48BKb of memory.
26 i
27 2% MoV #UMRADR, RS ;s POINT TO CONTROL REGISTER FOR UNIBUS MAP O
28 CLR R4 ;i START MAPPING TO BOTTOM OF MEMORY
29 MoV #3, RO ; LOAD 5 MAP REGISTERS
30 16 MOV R4, (R5)+ i BET LOW-ORDER VALUE IN MAP REGISTER
31 CLR {R5)+ ; CLEAR HIGH-ORDER VALUE IN MAP REGISTER
32 ADD #8192. , R4 ;s ADVANCE MEMORY ADDRESS
33 508 RO. 1% ; LOOP IF MORE MAP REGISTERS TO LOAD
34 ;
35 i Turn on Unibus mapping
36 ;
37 BIS #IOMAP, @#SR3MMR i ENABLE UNIBUS MAPPING
38 ;
39 5 Finished
40 i
41 PE: MOV (SP)+, @#4 i RESTORE TRAP VECTOR
42 MoV (SP)+,R5
43 MOV {SP)+, R4
44 RETURN
435 . IFF i NE; <PROASM-1> iFollowing code for Pro-only assembly
46 ;
47 i Define dummy SETUMP routine for Pro
48 i
49 004764 0Q0207 SETUMP: RETURN

50 . ENDC i NE, <PROASM—12>

A,
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DEVVEC ~-- SBet up device vectors

1

2

3

4

5

6 004766 010146

7 004770 010346

8 004772 010544

9 004774 013746 0000008
10

i1

12

13 005000 012701 000002
14 005004 016103 0000006
15 005010 020327 000006
164 005014 101436

17

18

19
20 005016 016100 0000006
21 005022 001402
22 005024 010037 0000006
23
24
25
26 005030 005023
27 005032 005013
28 005034 1462703 000010
29
30
31
32 005040 005005
33 005042 005713
34 005044 001422
35 0050446 002403
36 005050 004737 005140°
37 005054 0004146
a8
39
40
41 003056 012300
42 005060 (06300
43 005062 060003
44 00504644 005713
45 005066 002005
44 005070 005723
47 Q05072 012344
48 005074 004777 0000006
49 003100 012605

50 005102 004737 0051407
51 0051046 005713

52 005110 003374

93

54

o5

594 005112 062701 000002
37 0051146 020137 0000008

.8BTTL DEVWVEC —— Het up device vectors

§ T e eeste erese s st e toegs e et oo Svont PV 2hedt Shase Shte e St PSRN S e it 08 e donin S SR S O S GaeRe SHENS Fares eevs NS TOMS Cors B Soves Teces NS Stom Geees SeNES SNt SSeis Moo o SEeS e wweem See — —

i DEVWVEC is called to set up device interrupt vectors for handlers
i  that have been loaded.

H

DEVWWEC: MOV R1, -{5P)
MOV R3, -{S8P)
MOV RS, —{GBP)
MOV @HKPARS, —(&P) i Save PAR 5 mapping

i Begin loop to set up vectors for each device

MOV #2, R1 ;Get index # of lst device after TT
1%: MOV HANENT(R1), R3 ;i Get handler entry point address

CMP R3, #4 ; Is this a real device?

BLOS 6% iBr if not

i Dee if we need to map PAR D to this handler

MOV HANPAR(R1), RO ;Get PAR 5 base for this handler
BEQ 2% ;Br if this is not a mapped handler
MOV RO, @#HKPARS iMap PAR 5 to the handler

; Clear CQE and LQE in handler header

&% CLR (R3)+

iClear LGE (4th word in handler)
CLR {R3) iClear CQE (S5th word in handler)
s5UB #10,R3 ;iPoint to 1st word of handler

i Set up interrupt vectors for this handler

CLR RS ;Assume vector base address is O
ST {R3) i Any vectors to set up?

BEQ (=% iBr if no vectors to set up

BLT 5% ;Br if multiple-vector

CALL SETVEC i Set up the vector

BR b4 ;iFinished

i Multiple vectors.

u%: MOV (R3)+, RO ;iGet offset to list of vector info
ASL RO ;iGet byte offset to vector list
ADD RO, R3 ;Get absolute address of vector table
TST {R3) ;iIs this a PRO device with floating vectors?
BGE 7% ;Br if not
8T (R3)+ ;Point to word with device ID
MoV (R3)+, ={8P) ;i Get device 1D
CALL 8RPRVEC iBet base vector location for device
MOV {(SP)+, R5 ; This is base of vector locations

7% CALL SETVEC i Set up the vector
TST (R3) i Any more vectors to set up?
BGT 7% iBr if yes

; See if there are more devices to set up.

ey ADD #2, R1 ; Advance device table index
CHMP R1. NUMDEVY i More to do?
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PEVWE(C —— Set up device vectors
58 005122 101730 BL.OS
59
60 Finished
61
62 005124 012637 0000006 MOV
63 005130 012600 MOV
64 005132 012603 MOV
65 005134 012601 MOV
646 005136 000207 RETURN

Thursday 17-Dec~-87 08: 39

1%

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

Page 12-~1

;Br if yes
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SETVEC —— Set up an interrupt vector for a device

i .BBTTL SETVEC ~—— Set up an interrupt vector for a device

3 G T SR et ot St sy s st e oo S 1t S B 500 808 40 B4 e S Sk fme R S A OB O v S S s U 4 e ek S ek v e £ S S TS e IS SR S St S St v St fone S S ——
3 i BETVEC is called to set up one interrupt vector for a device.

£ i

v ; Inputs:

) i Rl = Device index number.

7 i R3 = Pointer into device handler to 3 word cells:

8 i 1. Address of interrupt vector.

9 ; 2. UOffset to interrupt entry point in handler.

10 ; 3. P8 for interrupt.

11 ; RO = Base address to add to vector locations.

12 i

13 ; Outputs:

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

15 i

16 i 8ize of interrupt catching routine compiled for interrupts to

17 i mapped handlers:

i8 ;

19 000032 MPIVEZI = 24. ; Amt of code compiled for mapped ints
20 ;
21 005140 010444 SETVEC: MOV R4, —(5P)
2 i
23 i Hee if this ic a mapped handler
24 ;
25 005142 005761 0000006 TST HANPAR(R1) ;i Is this a mapped handler
26 0051446 001010 BNE 1% iBr if yes
27 ;
28 i This is an unmapped handler.
29 i Vector interrupts directly to the handler.
30 ;
31 003150 012300 MOV (R3)+, RO iGet address of interrupt vector
32 005152 0603500 ADD RS, RO ;i Add base address to vector location
33 005154 010310 MoV R3, (RO) i Store address of cell in handler
34 005156 062320 ADD {R3)+, (RO + i Add offset to interrupt entry point
35 005160 012310 MoV (R3)+, (RO) iSet PS for interrupt
346 005162 052710 000340 BIS #340, (RO) iMake sure priority = 7
37 0051646 000450 BR 9%
a8 H
a9 i This is a mapped handler.
40 i Vector the interrupt to a routine that performs the following functions:
41 ; 1. Save the current PAR 5 mapping.
42 H 2. Map PAR 5 to the handler.
43 ; 3. 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 ; 4. Jump into the handler interrupt entry point.
44 ;
47 Q05170 013704 0001227 14 MOV XMVBAS, R4 iPoint to area where we store interrupt rtn
48 005174 012300 Moy {(R3)+, RO iGet address of interrupt vector
49 0051746 060500 ADD RS, RO ; Add base address to interrupt location
50 005200 010420 MOV R4, (RO)+ iDirect interrupt to our routine
21 005202 012724 013746 MOV #013744, (R4 + i [ MOV @HKPARDS, —(BP) 1
532 005206 012724 0000006 Moy #KPARS, (R4) +
53 005212 012724 012737 MOV #0O12737, {R4)+ i [ MOV #parSval, @#KPARS 1

54 003214 016124 0000006 MoV HANPAR(R1). (R4)+

55 005222 012724 0000006 MOV #KPARY, (R4) +

56 005226 012724 012746 MOV #0127446, (R4)+ i L MOV #340, -(8P) 1

97 005232 012724 000340 MOV #340, (R4)+
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SETVEC —~— Set up an interrupt vector

1

2

3

4

5

&

7 005314 010146

8

?

10

i1

12 005316 062737 000002 0000006
13 005324 013701 0000006

14

15

16

17 005330 0137461 0002007 0000006
18 0058336 012761 000000C 0000006
19 005344 0030481 000000G
20 005350 005061 0000006
21 005354 012761 0000066 Q000006
22 005362 012761 000000G 0000006
23

24

295
26 005370 012601
27 005372 000207

28

for a device

IF NE., PROASM

. SBTTL

PIDVEN -— Make device table entry for Pl device

s oo o S e 104 Gooss Bt St oo ot $00SN P eSS RO Mo S0 9 B Gt S i b Aot e Wt Ghan o S @hit8 ———

i 1f we are running on a Professional computer. PIDVEN is called to
;i make an entry in the device tables for the Pl device.

PIDVEN: MOV

b

R1, -(8P)

i Increase number of defined devices and get device table entry index
; to use for the PI device.

ADD
MoV

#22, NUMDEY i One more device
NUMDEV, R1 iGet device table index

i ©Bet up information about the PI device

MOV
MOV
CLR
CLR
MoV
Mav

; Finished

MOV
RETURN

RS0OPI. PNAME(R1) ;Set device name

#<DSESFN!DISPI>, DVETAT(R1) ; Set device status flags
DVFLAG(R1) ;iClear other flags

DEVSIZ{(R1) iClear device size

#P THAN+&, HANENT(R1); Set handler entry point (4th word)
#PROSIZ, HANSIZ(R1) ;Set handler size

(SP)+, R1

. ENDC i NE, PROASM

-~
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PIDVEN —— Make device table entry for Pl device

1 . IF NE, <PROASM—1> ; If assembling for FDP-11

p .B8BTTL LININI —-- Initialize time—sharing lines

3 e o . e e i ot S 1 8 ot e e e e . e e e o e
4 ; LININI is called to initialize the time—sharing lines.

5 i This consists of setting up interrupt vectors and setting control

& i flags in the status registers

7 i

g LININI: MOV R1, -(8P)

9 MOV R2, -(5P)

10 MOV R3, -(SP)

11 MOV R4, -{8P)

12 MOV RS, —{&GP)

13 ;

14 i BGet up interrupt vectors for DL11 lines

15 H

ié4 MOV #2,R1 s Index for 1st line

17 MOy #340, R4 iPriority 7 PS

18 14$: BIT #4$DEAD, LEBW3{(R1) ;i Is this line uninstalled?

i9 BNE 8% iBr if yes
20 BIT #EHARD, LESW3{R1) ;Is this line connected to harduware?
21 BEQ 8% iBr if not
22 LMpP LCDTYP(R1), #CDX$DL ; Is this a DL1Il line?
23 BNE 8% iBr if not
24 i
25 H DL-11 line
26 i
27 MOV INVEC{(R1),RY ; GET ADDRESS OF INPUT VECTOR
28 MOV #INRECV, R2 ; END OF RECEIVING VECTOR
29 Moy #C<OTRECV-62, R3 i START OF INPUT INTERRUPT ENTRY POINTS
30 MOV R1,RO ; GET LINE NUMBER
31 ASL RO i4 BYTES PER INPUT INTERRUPT ENTRY POINT
32 5UB RO, R2 ; GET ADDRESS OF INPUT INTERRUPT ENTRY POINT
33 ADD R1,RO i6 BYTES PER OQOUTPUT INTERRUPT ENTRY POINT
34 ADD RO, R3 i BET ADDRESS OF OUTPUT INTERRUPT ENTRY POINT
35 MoV R2, (R5) + i BET PC FOR INPUT INTERRUPT ENTRY POINT
36 MV R4, (R9) + s BET PS8 FOR INPUT INTERRUPT
37 MoV R3, (RO + i BET PC FOR OQUTPUT INTERRUPT
a8 MOV R4, (R5)+ s BET PS FOR QUTPUT INTERRUPT
39 H
40 ; Try next line
41 i
42 8% ADD #2, R1 ; ADVANCE LINE INDEX NUMBER
43 CMP R1, #LSTHL s MORE TO DO7?
44 BLOS i% i BR IF YES
45 ;
44 H Initialize multiplexers.
47 ;
48 SETMUX: MOV #LSTMX, R1 iGet last mux index #
49 BEQ SETLIN iBr if there are no mux lines

50 3% CMP MXTYPE(R1). #CDX$DZ ; Is this a DZil1l, DHil, or DHVIL1?

91 BEQ 1% i Br if DZ11

92 cMP MXTYPE(R1), #CDX$VH i Is this a DHVI1?

93 BNE 2% iBr if not

o4 CALL VHINIT iInitialize a DHVLL

25 BR 4%

56 pct: CALL DHINIT iInitialize a DHIt

87 BR 4%

~
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PIDVEN —— Make device table entry for PI device
58 1%: CALL DZINIT ;iInitialize a DZ11l
59 4%: 508 #2, R1 ;i More to enable?
&0 BNE 3% ;s Br if yes
61 i
a2 H Enable all lines
63 H
&4 SETLIN: MOV #LSTHL. R1 ; INDEX # OF LAST REAL LINE
65 4% BIT #$DEAD, LSW3{(R1) ; IS THIS LINE INSTALLED?
bb BNE 2% ; BR IF NOT
67 BIT $EHARD, LBW3(R1) ;Is this line connected to hardware?
68 BEQ 2% iBr if not
&9 BIT FEPHONE, TLSW2(R1);: I8 THIS A DIAL-UP LINE?
70 BEQ 3% ; BR IF NOT
71 BIS #ENOIN, LEW3{(R1) ; IGNORE INPUT TILL DIAL UP OCCURS
72 3%: MOV LCDTYP(R1),R5 ;i Get comm device type code
73 MOV LMXNUM(R1), RO ;IS THIS A DL-11 OR MUX LINE?
74 BEQ 1% ;BR IF DL—11
75 CMP RS, #CDX$DZ ;Is this a DZ11 or DH11?
76 BEQ 6% ;Br if DZ11d
77 CHMP RS, #CDX$VH ; Is this a DH1l or DHVIL1?
79 BEQ 7% iBr if DHVIL
79 ;
a0 ; DH1l1 line
g1 ;
82 CALL DHLPRM ;8et line parameters for DH11 line
83 BR 2%
84 ;
85 i DHVIL1 line
86 ;
87 7E: Call. VHLPRM ; BSet line parameters for DHV11 line
88 BR 2%
89 H
0 i DZ-11 line
21 ;
92 (- N MOV LMXLN(RY), R2 iGet line # within mux group
93 BIS #017030, R2 ; Set line enable flags
94 MOV R2, @MXLPR(RO) iEnable the line
25 BR 2%
?6 i
Q@7 i DL-—-11 line
78 H
99 1% MOV TSR(R1),R2 ; ADDRESS OF TRANSMITTER STATUS REGISTER
100 MoV {R2),R3 ; CLEAR TRANSMITTER STATUS REGISTER
101 CLR {R2)
102 MOV RBR(R1),R2 ; ADDRESS OF RECEIVER BUFFER REGISTER
103 MOV {R2),R3 ; CLEAR RECEIVER BUFFER REGISTER
104 MoV RSR(R1),R2 ; ADDRESS OF RECEIVER STATUS REGISTER
105 CLR {R2)
106 MOV #RDINT, (R2) i ENABLE RECEIVER INTERRUPTS
107 ;
108 i Do next line
109 ;
110 26 s5unB #2, R1
111 BeT 4%
112 ;
113 H Finished

114 ;
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PIDVEN —— Make device table entry for Pl device

115
116
117
118
119
120

MoV
MOV
MOV
Moy
MOV
RETURN

{BP)+,RY
{(SP)+, R4
{8P)+,R3
{(8P)+, Rz
{8P)+,R1

A
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PIDVEN =-~- Make device table entry for Pl device

1 .SBTTL DHLPRM —-— Spt line parameters for a DH1l1l line

o} § e e e e e e v bt st it o et e e v v v S . S i S St S T 4 A 10 S L ot 5 St P e St s i S S St e S S S S o AP S At S0 i fr Gt St 40t e S — o
3 i DHLPFRM is called to set up the line parameters for a DH11 line.
4 :

5 ; Inputs:

6 ; R1 = Physical line index number.

7 ;

8 DHLPRM:

9 i

10 i Enable DM11 for this line

11 ;

12 MOy EMXNUM(R1), RO ;i Get mux index number

13 TST DM&CSR (RO) iDoes this DH11 have DM11 modem control?
14 BEQ 2% iBr if not

15 BICB #MFSLIN, @DMSCSR(R0) :;Clear line # field in DM11 CSR
146 BISB LMXLN(R1), @DM$CSR(R0); Select line of interest

17 MOV #MFSLE, @DM$L.SR(R0O); Enable the line

18 ;

19 ; Finished
20 i
21 2% RETURN

-~y
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FIDVEN —— Make device table entry for Pl device
1 .SBTTL VHLPRM ~— Set line parameter values for DHVII line
2 B o o e e e el b ! o o et et o o s e s S e 8 5 e e e e e e . e e
3 i Bet the line parameter values for a DHV11 line.
4 i
5 i Inputs:
6 ; Rl = Physical line index number.
7 ;
8 VHLPRM:
4 H
10 i Enable the line
11 H
12 MOV LMXNUM(R1), RO iGet mux index number
13 BIC HVFSLIN, @VHSCSR(R0O) iClear line # field in mux CSR
14 BISB LMXLN(R1), @VH$CSR(R0O) ;8et ocur line #
15 MOV #VFERE>, @VHSLLCR(RO) iEnable the line
16 ;
17 ; Finished
1a i
19 RETURN

Y

-
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PIDVEN —— Make device table entry for Pl device

1 C8BTTL DZINIT —~— Initislize a DZ11 multiplexer

2 § e o ot e et S s ettt s S e e b e e e v o S S e S o S S Sk S0 St Bt o s et SV i S Gt e fbn S Gk St S e s St ek Sh St 10 a2 0 i mt e S ST v e S G
3 i DZINIT is called to initiaslize a DZ11 multiplexer.

4 ;

5 i Inputs:

6 ; Rl = Mux index number.

7 ;

a DZINIT:

4 ;

10 i See if this DZ11 is installed

11 i

12 ST MXCSR{R1) i Is this DZ-11 installed?
13 BEQ 4% iBr if not

14 i

135 i Bet up interrupt vector connections for this MUX

1é i

17 CALL MUXVEC i Set up interrupt vectors for this DZ11
18 ;

19 i Btart up the mux operation
20 ;
21 BI1g #ZCLR, @MXCB8R(R1}Y; Do master clear on DZ-i1
22 1%: BIT #HZCLR, @MXCSBR{R1): Wait for clear to finish
23 BNE 1%
24 2% MOV GMXRBUF(R1), RO iClear silo
29 BMI 2%
26 CLRB @MXDTR(R1) iDisable all data sets
27 ;
28 ; Finished
29 i

30 4%: RETURN
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PIDVEN —- Make device table entry for PI device

1 .BBTTL MUXVEC -- Bet up interrupt vectors for a multiplexer
2 3 s e o s a4t o v e . S . s v O S S S S e ot S50 S8 54 ot e e e 70 e e e e S S o S e S Lo 0 S S 4 . St S0 S5 St i it e S 4 S S e . P, S P St S
3 i MUXVEC is called to set up the interrupt vector connections for

4 H a DL1l, DHILl, or DHVI1 multiplexer.

5 ;

& ; Inputs:

7 ; Rl = Mux index number.

8 H

L) MUXVES: MOV R2, -(GP)

10 ) MOy R3, —(&P)

11 MOV RS, —(5P)

12 ;

13 i Det interrupt vector for mux

14 ;

15 MOV MXVEC{(R1), RS ;i Get address of input interrupt vector
1é MOV #INMXV,: R2 ;End of receiving vector

17 MOV #LOTMXV—-62, R3 i Qutput interrupt table

18 MOV R1,RO ;i 6et mux index number

19 ASL RO i4 bytes per line in input int table
20 s5UB RO, R2 iGet address of input entry point
21 ADD R1, RO ;6 bytes per mux in output entry point table
22 ADD RO.R3 iGet address of ouvtput int entry point
23 MOV R&, (R5)+ ;i et PC for input interrupt
24 MOV #340, (R5) + ; S8et PS for output interrupt

29 MOV R3, (R5)+ i et PC for output interrupt

26 MOV #340, (R5) i Bet PS8 for output interrupt

27 i

28 i Now store an instruction sequence of the form:

29 ;

30 i JER RS, @#interrupt_routine
31 H . WORD mux_index
a2 ;
33 i to catch mux output interrupts and vector them to the interrupt routine.
34 ;
35 MOV #004537, (R3)+ i JSR RS, @#x
36 MOV #DZOINT. RO ;Assume this is a DZ1i1l
37 CMP MXTYPE(R1), #CDX$DZ ; Is this a DZ117?
38 BEQ 1% ;i Br if yes
39 MOV H#VHOINT. RO iAssume this is a DHVIL
40 CMP MXTYPE(RL1), #CDX$VH ;i Is this a DHV11?
41 BEQ 1% ;Br if yes )
42 MoV #DHOINT, RO iGet interrupt routine for DHIl's
43 1%6: MOV RO, (R3)+ ;i BStore address of interrupt routine
44 MOV R1, (R3) ; Store mux index number
45 ;
46 i Finished

47 ;

48 9% MOV {8P)+, RS

49 MoV (SP)+, R3

50 MOV {SP)+,R2

o1 RETURN
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FIDVEN —— Make device table entry for PI device

1 .8BTTL DHINIT —— Initialize a DH1l multiplexer

e e e e e e e e e o et e e S et e b St S e e S S o S e it e e e e St et Pt St S e S i S s s e S i S et
3 i DHINIT is called to initialize a DH1l multiplexer

4 i

5 H Inputs:

& i Rl = Mux index number

7 ;

8 DHINIT:

9 H

10 i Bee if this DHI1l is installed

i1 ;

12 T8T MHEGCR(R1) iIs this DHI1l installed?

i3 BEQ % i Br if not

14 i

15 i Connect interrupt vector to DH11L

16 i

17 CALL MUXVEC iSet up interrupt vectors for DHIiI
18 i

19 i Clear the multiplexer
20 ;
21 MOV #HHF$MC, @MHESCR(R1) ; Set the master—clear flag
22 1%: BIT #HHF$MC, @MH$ECR(R1) ;UWait for the master clear to be completed
23 BNE 1%
24 i
25 i Clear the DM11l scanner
26 H
27 MOV DM$CSR(R1), RO ; Is there an associated DM117
28 BEQ 3% iBr if not
29 MOV #MFECE, (RO) iClear the scanner
30 Bi1g& HMFSCM, (RO) ;iClear the multiplexer
31 3%

32 ;
33 3 Finished
34 ;
35 G%:

36 RETURN

-\
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PIDVEN -— Make device table entry for Pl device

1 C8BTTL VHINIT -~ Initialize a DHV11 multiplexer
2 G e e e s e e e o st s s i i st S s i S S St St S e b ot St S Aot o . ovees e 40me enet e o St S S50 S S Bt S S S e B et S Sobe S0 D [P,
3 i Perform initialization for a DHV11 mux.

4 3

5 ; Inputs:

& ; R1 = Mux index number.

7 i

a VHINIT:

9 i

10 5 See if this DHVI1 is installed

i1 ;

12 TST VHECSR(R1) ;Is this DHV11 installed?
13 REQ 9% iBr if not

14 ;

15 i Connect interrupt vector to DHVIL

id ;

17 ALl MUXVEC ;i Set up interrupt vectors
i8 i

19 i Clear the multiplexer
20 i :
21 MOV #VFEMR, @VHECSR(R1) iReset the multiplexer
22 14: BIT H#VFEMR, @VHSCSR(R1) i Wait for reset to finish
23 BNE 1%
24 ;
29 i Clean out the FIFO buffer in the mux
24 ;
27 2% MOV @MXRBUF(R1),R0O ;Get contents of receiver buffer register
28 BLT 2% ;Loop until RBUF empty
29 i

30 3 Finished
31 ;
32 % RETURN

Y
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PIDVEN —-- Make device table entry for PI device

1 B e e e e e o e e i e s ettt e e b 2 o e e e e

= i End of code that can be omitted for Pro~only sustems
3 H

4 CIFFE i NE, <FRUASM~-1.> Begin code for Pro only
5 ;

o) ; This code is assembled only for Pro systems.

7 ; T/8 line init routines for Pro only.

a ;

? Q05374 LINCHK:

10 005374 DHIL.PRM:

11 005374 VHLPRM:

12 005374 DZINIT:

i3 005374 MUXVEC:

14 005374 DHINIT:

15 005374 VHINIT:

146 005374 000207 RETURN

17 i

18 #  LININI routine for Pro systems

i9 ;
20 005376 0101446 LININI: MOV R1,-(5P)
21 005400 012701 0000006 MoV #LESTLIN, R1 iGet # of last line
22
23 ; Determine if this line is connected to hardware
24 ;
25 005404 004737 005454° 14: CALL LINTYP iDetermine the type of this line
26 005410 032761 0000008 0000006 BIT #EHARD, LEBW3(R1) ; Is this line connected to hardware?
27 005416 001411 BEQ 2% iBr if not
28 ;
29 i Call Pro line initialization routine
30 ;
31 003420 004737 0000006 CALL PROLIN iInitialize Pro line
32 i
33 i Do some special init for phone lines
34 ;
35 005424 032761 0000006 0000008 BIT #EPHONE, ILSW2(R1); Is this & dialup line?
36 003432 001403 BEQ 24 ;Br if not
37 005434 052761 0000008 0000006 BIS HENOIN, LESW3(R1) ; Ignore input till dial up occurs
38 ;
39 ; Check next line
40 H
41 005442 162704 000002 s S5UB #2, R1 iGet index # of next line
42 0054446 003356 BGT 14 il.oop if more lines to do
43 ;
44 ; Finished
45 i
46 005450 012601 MOV {(SP)+,R1
47 003452 000207 RETURN
48 H
49 ; End of Pro-only code

50 H

21 . ENDC 3 NE, <PROASM—~12>
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LLINTYP —— Determine the type of a line

1

2

3

4

9

)

7

8

g 005454 020127 0000006

10 Q054460 101422

11 005462 020127 0000006

12 005464 103004

13 005470 012761 177777 0000006
14 005476 000432

15

14

17

18 005300 016100 0000006

19 005504 0101460 0000008
20 005510 012761 0000006 Q000006
21 005516 012761 0000008 0000006
22 0053524 000414
23
24
29
26 0058526 0127&t 177777 Q000006
27 008534 012761 177777 0000000
28 008542 0127461 0000006 0000006
29 005550 012741 000000& Q000006
30 00585546 032761 000000& 0000006
31
32
33
34 005564 000207

a CL

Inpu
R1

e e fer e e el

LINTYP:

This

f’.} O T
-

8%

; Fini

Q4

. 8BBTTL

S oo wove o 1000 SO0 SO Sttt e s SO SO i ke G Sae e it G Sebem Susth SagR SAe% Serer A Shium Sases TS et SveR SOwEP Sodan Feeme SLYAR Seimm Palee SALGY Ldsce Roms SIS S0n06 S0L8e Mbese Same SvERS

LINTYP is called to determine if the current 11ne is a time-sharing line
or a non—hardware connected line.

line.

ts:

LINTYP —~— Determine the type of a lzne

= |Line index number

cHMpP
BL.OS
CHMP
BHIS
MOV
BR

is a CL

MoV
MOV
MoV
MoV
BR

R1, #LSTPL i Is this a time-—sharing line?

14 iBr if yes

R1, #FSTIOL i Is this a CL line?

2% i Br if yes

-1, LCLUNT(R1) i8ay line not in use as a CL line
9%

line

LCLUNT(R1), RO iGet the CL unit index number

R1, CL$LIX(RO) i Bay which line is assoc with this CL unit
#CLOTIR, LOUTIR{(R1) ;Set terminal ocutput interrupt routine
#CLINCP, LINIR(R1) ;Set terminal input interrupt routine
8¢

is a time-sharing line

MoV
MOV
MoV
MOV
BIS

shed

RETURN

#-1, LCLUNT(R1) ;8ay line is not in use as a CL unit

#—-1, LXCL(R1) siLine is not cross—connected to CL unit
#NEDCHR, LOUTIR{(R1) ;Set terminal output interrupt routine
#TTINCP, LINIR(R1) ;GSet terminal input interrupt routine
#$HARD, LSW3(R1) ;This line is connected to hardware
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# # # Initialization done with RT—~11 running # # %

1 C8BTTL # # # Initialization done with RT—-11 running # *® #
2 3 e e e e i ot v e Gt e e S0 s ng S St S 5S40 S S Se0h et et 4 i i Sm S 4o S S A S St i S S i S v S e s e e S S St S St e St Sa i Fe SR S St S Sm e S S Fe GBS S e o S e e s
3 ; Initialization at start of execution of TBX.
4 ;
5 i The initialization done in this section uses the running RT—-11 system
& H to perform functions for it.
7 ;
8 005366 NITGD:
9 i
10 i Bave some RT—11 pointers in case we abort the initialization
11 ;
12 0055466 013737 000004 000044 MOV @#4, RTTRFP4 ; Save trap 4 vector
13 005574 013737 0000006 0000464 MOV @#RMON, RTMNVC iRT—11 monitor pointer
14 005602 013737 0000006 000042 MOV EHCLKVEL, CLK100 ;:Clock vector (defined in TSGEN at 100)
15 ;
16 i Get the current time of day which we will use later to make sure
17 ; the line time clock is working.
18 i
19 0054610 LBTIM #HAREA, #SYTIMH ; et the current time of day
20 ;
21 ; Trap “C for later test so we can restore clock vector
22 i
23 005630 . BCCA #AREA, #CCAFLE iCatch control-C
24 : i
25 i Check for TSGEN size overflow
=26 i
27 005650 012700 0000006 MOV #GENTOP, RO ;Get top of TSGEN
28 005654 162700 037776 suUB #40000-2>, RO iWill TSKMON have problems?
29 Q056460 003422 BLE 15% iContinue if not
30 0056462 010046 MOV RO, —(5P) ; Save overflow size
31 005664 .PRINT #TSXHD iPrint error message
32 005672 .PRINT #TOOBIG
33 005700 . PRINT #REDUCE
34 005706 012600 MoV (8P)+, RO i Recover amount of overflow
35 005710 004737 0254367 CALL PRTDEC
36 005714 .PRINT #BYTES
37 005722 000137 004250 P INISTP
38 ;
39 i Initialize the system stack (below 1000)
40 i
41 005726 012701 0000006 15%: MOV #SSEND, R1 iPoint to bottom of stack
42 005732 012700 123456 MOV #123454. RO iGet initialization value
43 Q005736 010021 134%: MOV RO, (R1)+ ;Initialize the stack
44 Q05740 020127 0000006 CHMP R1, #5885 iReached top of the stack area?
45 005744 103774 BLO 13% ilLoop if not
46 0057446 010106 MOV R1, 8P ;Run on system stack
47 ;
48 i Make sure we are not already Tunning under TEX.
49 i
50 005750 . SERR ; DON’T DIE ON ERRORS
51 005756 012700 0002427 MOV #GTLIN, RO i TSX EMT TO GET LINE NUMBER
52 005762 104375 EMT 375 s TRY A T8X EMT
953 005744 103410 BES i% s BR IF NOT UNDER T8X
54 005764 . PRINT #TSXHD ; ALREADY UNDER T8X
55 005774 .PRINT #TSXRUN
54 006002 000137 0042507 P INISTP

57 006006 T . HERR i RENABLE FATAL ERRORS
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# # % Initialization done with RT-11 running # #
58 ;
59 ; Make sure this machine has memory management facilities.
&0 ;
6i 006014 . IRPSET #AREA, #NOXM s CATCH TRAPS
62 006034 0035737 0000006 TST S#SROMMR s TRY TO ACCESS MEMORY MANAGEMENT REGISTER
63 006040 . TRPSET #AREA, #0 iRelease trap control
&4 ;
65 i Request all available memory from RT—-11.
&b ;
67 0046056 . BETTOP #-2 i REQUEST ALL AVAILABLE MEMORY
68 006064 010037 0001327 MOV RO, TOPMEM i REMEMBER WHERE TOP OF MEMORY IS
69 006070 020027 0000006 CMP RO, #VPARDS ; T8X CANNOT EXTEND ABOVE PARS BASE ADDRESS
70 006074 101402 BLOS 3% s BR IF RT-11 IS8 BELOW THAT
71 Q0&076 012700 0000006 MOV #VPARS, RO i BET PARS BASE AS UPPER LIMIT ON TSX SIZE
72 0046102 010037 Q003027 3%: MOV RO, MEML.IM ;i T8X MAY NOT EXCEED THIS UPPER LIMIT
73 i
74 i lLock USR in memory for speed
75 i (Set USR to swap over TSEMT to get out of the way)
76 ;
77 00610& 012705 1777767 MOV $TEINIT-2: RS ;i GET THE BASE OF TSINIT
78 006112 . BVAL #AREA. #374 ;i GET SIZE OF RT-11 USR MODULE
79 006132 14600095 SUB RO, R5 ; ALLOCATE SPACE BELOW TSINIT FOR USR
80 006134 010337 000044 MOV RS, e#44 i BET USR TO SWAP OVER TSEMT
81 006140 g . LAcK ;i LOCK USR IN MEMORY
a2 ;
83 i Determine if we are to run system with the system debugger
84 ;
85 006142 032737 0000006 0000006 BIT #CHAIN, @#J5WLOC ; WERE WE CHAINED TO7?
86 006150 001406 BEQ 10% ;i BR IF NOT
B7 006152 023737 0003510 0002227 CMP @#510, RS00DT i BHOULD WE RUN UNDER ODT?
88 006160 001002 BNE 10% s BR IF NOT
89 006142 0035237 000034~ INC ODTFLG i SBET FLAG SAYING DEBUGGER WANTED
70 i
21 i Call Pro TSX initialization only if assembling for the Pro
2 ; Jump to INISTP if checking fails.
93 i
24 006164 10%:
95 CIF NE, PROCID ;%% Do if assembling for pro only ##
g6 0061646 004737 0255627 CALL INSCHK i PERFORM VERIFICATION AND DECRYPTION FOR PRO
97 . ENDC i NE, PROCID
78 ;
99 i Allocate non—initialized buffer space over TSINIT.
100 ;
101 006172 012705 000000° MOV #TSINIT. RS iAllocate buffer space over TSINIT
102 006176 004737 0114527 CALL ALOCBF ;Do allocation
103 004202 004737 012316° oLl ALCSLO iAllocate silo buffers for lines
104 Q056206 020527 00554646 CMP RS, #INITGO i Are we beyond code that takes over control?
105 Q06212 103002 BHIS 12% iBr if yes
106 006214 012705 0055647 MOV #INITGO. RS ; Advance up to initial code
107 ;
108 i Allocate the interrupt stack over TSINIT
109 i If we are running on a Fro, allocate buffer for the PI handler
110 i initialization code over the interrupt stack ares.
111 ;
112 001274 PIINGZ = 700. ; Bpace needed for PI init code
113 006220 010537 0000006 12%: MOV RS, INTSND ;iPtr to base of interrupt stack
114 006224 062705 000002 ADD #e RS iAlways leave last word of stack for flag val
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# # # Initialization done with RT—-11 running # #

115
116
117
iis
119
120
121
122
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
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
1465
166
167
148
1469
170
171

0046230
006234
006242
006244
0046250
006254
0046260
006262
0046266

006272

006276
0046302
0056304

00&310

006314

006320

0046324
004330
006334
006340
006344

006350
006356
006364
006372
006374

006402

013701
032761
001407
i0de37
010537
062705
000402
0622705
010537

004737

020527
103002
012700

004737

004737

004737

013701
016102
042702
05270
010237

016137
052737
123727
001003
052737

016102

0000006

000000& 000370

o st e e e e g

(v elvlvlvivie]
000150
001274

0000006
0000006

007454

0075107

Q153567

0000006
000300

000000C
000000¢C
0000006

000370 0000006
0000006 0000006
000000€ 0000006
000000G 0000006

000372

11%:
14%:

H

MOV
BIT
BEQ
INCB
MoV
ADD
BR
ADD
MOV

Thursday 17-Dec-87 08:39

@HRMON, R1
#CWSPRO, 370(R1)
11$

PROFLG

RS, PROBUF
#PIINSZ, RS

14¢

#INTSEZ, R5

R5:, INTSTK

Page 24-2

;Get pointer to RT-11 RMON base

i Are we running on a PRO?

iBr if not

;i 8et flag saying this is a PRO-350
i Save pointer to buffer area
iAllocate space for buffer

iAllocate space for interrupt stack
iAddress of top of interrupt stack

i Allocate space for those overlays that go over TSINIT

i

Note:

LT O L™

; Allocate a 2048.

CAalL

OVLPOS

from this point onward

CHMP
BHIS
MOV

CALL

base of the free memory area

RS, #INITOP
44
#$INITOP. RS

AL.CWRK

iDetermine how much space to alloc for overlay

we are carrying the address of the
in RS,

iHave we allocated up to top of TSINIT?
iBr if yes
i Advance to top of TSINIT

byte work buffer

iAllocate work buffer

i Allocate empty Region Control Blocks for use by handlers

i If we were started in debug mode.

B > v o
+Hr

. e e

CALL

IF
TST
BEQ
CALL
. ENDC

CALL

MOV
MoV
BIC
BIS
MOV

ALCHRB

EQ, PROCID
ODTFLG

2%

GETODT

i EQ, PROCID

MEMINI

@H#HRMON, R1
300(R1).R2

load ODT.

;Don’t allow ODT for production PRO version
iAre we to load system debugger?

iBr if not

iLoad ODT and start it

Initialize memory management registers for 1-to-1 mapping but
leave memory management turned off

s Initialize memory management

Extract information from RT-11 configuration and sysgen words.

+ GET POINTER TO BASE OF RMON
i GET RT-11 CONFIGURATION WORD

HCWSGDH+CWEBTH+CWSLGS, R2 3 RESET A FEW FLAGS
#CWSFB+CWEFOI+CWEUSR+CWEXM, R2 i SET A FEW FLAGS

R2, CONFIG

i INITIALIZE OUR CONFIGURATION WORD

; Now get extended configutation word.

i
20%:

MOV
Big
CMPB
BNE
BIS

MOV

370(R1), CONFE&E2
#CWSESP, CONFG2
VBUSTP, #QBUS
25%

#CWEQBS, CONFG2

And sysgen option word.

372(R1),R2

s EXTENDED CONFIGURATION WORD
; BET EXIT NO SWAP FLAG

i Is this a Q-bus machine?
;Br if not

i Set QBUS flag
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¥ # # Initialization done with RT-11 running # % #

172
173
174
170
176
177

0046406
0058412
006416

006422
006442

042702
05270
010237

010037

000000C
000000C
0000006

0000006

H

Get

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

BIC
BIS
MOV

system version number

. GVAL
MoV

#SCSELG+5GEPAR+566MTS, R2
#HOSCEMMU+BCEMTM+SGHIOT+EEETEX, R2

R2, SYSGEN

#AREA, #2764
RO, BYSVER

i INITIALIZE OUR SYSGEN WORD

i GET RT—11 SYSTEM VERSION NUMBER
i SET AS TSX-PLUS VERSION NUMBER

Y
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# # # Initialization done with RT—-11 running # # *

NONTU RN

o
O

i1

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
a2
33
34
35
34
37
38
39
40
41
42
43
44
45
F¥A
47
48
49
50
51
52
53
54
55
56
57

006446
0056454

006456
006464
006472
006500
006506
006512

006514
006522
0046530
004536
0048544

0065350
004554
006556
004562

004566

004572
004600
0046602
006606

006414
006622
006630
006634
0056540
0064646

0064652
00566460

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

0000006

000074
000036
000264
000006
001130

000062
000031
000226
000005
000764

020700

0000006
0000006

005374

0000006

000000%&
0000006

0001727
0000006
0000006
000000G
000002

0000006

177777
Q000006

0000006

0000006
0000006
0000006
0000006

0000006
0000006
0000006
0000006

0000006

0000006

0000006
0000006

Q000006

0000006

INICLK: BIT
BNE

3 60 Hz clock

Mov
MoV
MoV
MOV
MoV
BR

90 Hz clock

FJ P
+#

MOV
MOV
MOV
MOV
MoV

Thursday 17-Dec~87 08: 39

Set up & few clock constants
See if we have a 50 or &0 Hz

#CWES0H, CONF 16

2%

#60. , TR1ISEC
#30. , TRSVAL
#180. . TR3GVL

#6. » TKIVAL
#600. ., RO
8%

#50. , TKIBEC
#25. ,» TRKOVAL
#150. , TK38VL
#5. » TKIVAL

#500. , RO

Page 25

based on clock frequency.

clock

;90 or 60 Hz clock?

i Br if 50 Hz

iClock ticks per 1 second

iClock ticks per 0.5 seconds
iClock ticks per 3 seconds

;Clock ticks per 0.1 seconds

iGet # clock ticks per 10 seconds

iClock ticks per 1 second

iClock ticks per 0.5 seconds
iClock ticks per 3 seconds

iClock ticks per 0.1 seconds

iGet # clock ticks per 10 seconds

i Set number of clock ticks per day

8% MOV
MUL.
MOV
MOV

H Do a

CKRLIN: CALL

2

#8640. , R2

RO. R2

R2: DATIMH
R3, DATIML

LINCHK

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

; Low—order value

fast check to make sure specified T/85 line addresses are ok.

i CHECK T/5 LINE ADDRESSES

i Do PRO-350 system initialization

H

L IF NE, PROASM
BIT #CWSPRO, CONFG2
BEQ INIDEV
CALL PROINI
MOV #PIDRIV. PIDFTR
. ENDC i NE, PROASM
5 Make entry in device handler
INIbEV: MOV RSOTT., PNAME
MOV #DISTT, DVSTAT
CLR DVFLAG
CLR DEVS1Z
MOV #2, HANENT
CLR NUMDEV
i Make
MoV #-1, LDDEVX
TSTB VLDSYS

; Are we running on & PRO-35%07

;i Br if not

i Do PRO-350 initialization

; 8et up pointer to clock driven PI routine

table for TT device.
i PERMANENT NAME "TT"
i SET DEVICE STATUS FLAGS FOR TT

i SET UP HANENT SO HANDLER LOOKS RESIDENT
; IT 18 DEVICE # O

device table entry for LD (logical disk) device

;i ABSUME LD SUPPORT NOT WANTED
; I8 LD SUPPORT GENNED INY
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# # # Initialization done with RT-11 running # # x
58 00464664 001427 BEG &% i BR IF NOT
59 0044866 046273 000002 0000006 ADD #2, NUMDEV ; ONE MORE DEVICE
60 00564674 013701 0000006 MOV NUMDEV, R1 i GET DEVICE TABLE INDEX
61 005700 010137 0000006 MOV R1. LDDEVX i REMEMBER INDEX NUMBER FOR LD DEVICE
62 006704 0137461 000176 0000006 MoV R50OLD. PNAME(R1) ; SET DEVICE NAME ("LD")
63 005712 012761 000000C 0000006 MOV #<DS$DIR+DSESFN+DSSVSZ+DISLD:, DVETAT(R1): SET DEV STATUS FLAGS
&4 Q04720 012761 0000006 0000006 Mov #DX$EBA, DVFLAG(R1); Say buffers must be on even byte boundaries
&5 006726 005061 0000006 CLR DEVSIZ(R1)
&6 006732 012761 000002 0000006 MOV #2; HANENT(R 1) ; 5AY HANDLER IS RESIDENT
&7 006740 004737 014156 CALL LDINIT ;s DETERMINE LD TRANSLATION TABLE FORMAT
68 i
69 i  Make device table entry for CL. (communications line) device
70 i
71 00&744 Q05727 0000006 6% TST #CLTOTL ; Are there any communications lines?
72 006730 001402 BEQ 8% iBr if not
73 0048752 004737 013434 CALL CLINIT i Initialize CL handler
74 i
75 ; Disable clock interrupts.
76 ;
77 Q04756 012737 000002 Q00000 8%: MOV #2, @HO ; LOAD RTI IN LOCATION O
78 006764 0035037 0000006 CL.R CHCLKVEC i ATTACH CLOCK INTERRUPT TO O
79 006770 032737 0000004 0000006 BIT #CWSPRO, CONFER2  ARE WE RUNNING ON A PRO?
80 Q067786 001402 BEQ 1% i BR IF NOT
81 007000 0035037 000230 CLR @#230 3 380 CLOCK INTERRUPT VECTOR
a2 ;
83 ;i Set up memory parity control
84 i
85 007004 004737 0164267 1%: CALL PARSET ; BET UP MEMORY PARITY CONTROL
8é6 i
87 i  Determine how much memory is installed on machine
88 i
89 007010 004737 0154627 CALL MEMTST ; FIND QUT HOW MUCH PHYSICAL MEMORY THERE IS
20 i
21 i  Set up information about the size of the job context ares
22 ;
?3 007014 004737 0157546 CALL CXTALC iDetermine size of job context area
24 i
?5 i Load TSX-Plus device handlers that go in low memory
24 ;
97 007020 004737 0164307 CALL GETHNL. iLoad low memory handlers
@8 i
99 i  Reserve space for interrupt vector intercept routines for mapped handlers
100 ;
101 007024 010337 0001227 MOV RS, XMVBAS ; Bave address of base of area for XM vectors
102 007030 013701 000124¢ MOV NMXHAN. R1 ;Get # mapped handlers
103 007034 006301 ASL R1 iReserve room for 2 interrupts per handler
104 007036 062701 0000006 ADD #NXIVMH. R1 iAdd # requested extra interrupt vectors
105 007042 070127 000032 MUL #MPIVSZ, R1 iCalc space needed for interrupt entry code
106 0070446 Q460105 ADD R1.R5 iAdvance the address of free memory
107 ;
108 i Set up device index number and unit number for "8Y:" device.
109 i
110 007030 004737 0250067 CALL SETSY i BET UP INFO ABOUT SY DEVICE
111 ;
112 i UOpen channel to TSKMON and set up information about it.
113 ;
114 007054 004737 013134° CAalLL OPNKMN i OPEN CHANNEL TO TSKMON
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# # # Initialization done with RT-11 running # # =

115
i1é
117
118
119
120
121
122
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
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
148
169
170
171

007060

007064

007070

007076

007102
007106
007110

007114

Q07120

007124
007126

007132
007136
007142
007146

007152

007156
007160
007164

Q04737

004737

013737

004737

105737
001404
004737

004737

004737

010500
004737

010537
062705
072527
042703

004737

010504
010437
013705

014236

0150007

0000006

010522

0000006

007564

0102167

025312

0000008
000077
177772
176000

0125367

000136
0001347

0000006

i
H

H

s e N %

e tme e fme

Set up information about the IND program

CALL INDINI i INITIALIZE FOR IND PROGRAM
Initialize the TSXUCL data file
CAaLL UCLINI
Set name of device that UCL program is to be run from
MOV

SYNAME, UCLNAM ; 8ET DEVICE NAME FOR UCL PROGRAM

Initialize spooling system

CALL SPLINI ;i INITIALIZE SPOOLING SYSTEM
Open system swap file

TSTB VSWPFL ; IS JOB SWAPPING ALLOWED?

BEQ 3% i BR IF NOT

CALL OPNSWP ;s OPEN THE SYSTEM SWAP FILE
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/0 mapped
CALL

SETMIO ;8et up information about mapped 1/0

We are finished allocating low—memory buffer space.

MOV RS, RO i ENSURE WE DON’T OVERFLOW 40KB
CALL CHKMEM i ABORT IF > 40KB OR INTO RT-11
From this point on carry the free memory address in RS
as a &4-byte block # in physical memory.
MOV RS, UMSYTP i SAVE ADDRESS OF NON-EXTENDED SYSTEM TOP
ADD #77,R5 ; BOUND UP TO 64-BYTE BOUNDARY
ASH #-6, RS i CONVERT TO &64-BYTE BLOCK #
BIC #176000. R5 i KILL SIGN EXTENSION

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

CALL ALBFX ; ALLOCATE EXTENDED BUFFERS
We will now do some allecation from the top of physical memory downward.

Save the base of free memory in R4 and get the top of free memory to RS.

MOV RS, R4 ; Save the base of free memory in R4
MOV R4, FMEMLO ; Bave pointer above top of alloc low memory
MoV FMEMHI, RS iGet &4-byte block # of free high memory

Load any mapped system code
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# # # Imnitialization done with RY-11 running # & %

172
173
174
179
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
194
197
198
199
200
201
202
203
204
2095
2046
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
287
228

007170

007174
007200
007202
007206
007210
007214
007220
Q07224
007226
007230
007234

007234
007240
007242
007246
007250
007254
0072546

00724

0072466

Q07272

007276

007302
007306
007326
007334
007340
007344
007346
007354
007362

004737

005727
001415
012701
010502
004737
062701
020127
103771
1603502
010237

105737
0014190
012701
01050
004737
160502
060237

004737

004737

004737

Q04737

013702

010037
020237
001010

000137

0222347

0000006

00000086

02237007
0000006
0000006

0000006

00000046

000310~

023700

0000006

0177367

016116°

016302"

0000006

0000006

000000€

004250

4%
CIF

H

. EN

R L "THE SPE O

CALL GETMAP i LOAD USBR., EMT. MBE, LOCK, SPOOL, etc.

Load any shared run—time systems

TaT #NUMRDB ;Do we need to load any shared run—times?
BEQ 4% iBr if not

MOV #RDB. R1 iPoint to 1st run—time descriptor block
MOV RS, R2 i Bave initial memory pointer

CALL GETSRT ilLoad a shared run—time system

ADD #RTE$$5Z, R1 ;Point to next shared run—time descriptor
CMP R1, #RDBEND i Are there more to load?

BLO 5% iBr if yes

SUB RS, R2 ;i Compute amt of space used by run—times
MOV R2, SRT81Z ; Save total run—-time size

NE, PROASM

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

TSTH PROFLG iAre we rTunning on a Pro?

BEQ 10% iBr if not

MOV #PISRT, R1 iPoint to dummy shared run—time block for PI
MOV RS, R2 ; Bave current memory pointer

CALL GETSRT iLoad PI handler like a shared run—-time

SUR RS, R2 iCalculate amt of space used by PI handler
ADD R2, MHNGIZ iCount in mapped-handler size

DC ; NE, PROASM
lLoad any mapped handlers

CALL ilLoad mapped handlers

GETHNH
Allocate space for data cache buffers and control tables

CALL iAllocate space for data cache

CSHBUF

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.

CaLL MAPALC iAllocate memory map table
Set up info about maximum memory space available to jobs

Call SETJSZ s BET JOB SIZE INFO
Set up date and time

iSave time we got at étart of init

Mav SYTIML, R2

.BTIM #AREA, #8Y 7T IMH i 5ET TIME OF DaY

. DATE i GET DATE

Moy RO. SYSDAT i SET SYSTEM DATE

CHMP R2, SYTIML iMake sure some time has elapsed
BNE 114 iBr if clock is running

. PRINT #TSXHD iPrint error message heading

. PRINT #NOCLOK iPrint clock-not-working message
JHMP INISTP ;Abort initialization
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# # # Initialization done with RT-11 running #® # %

229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
249
246
247
248
249
250
251

Q07366

007370
007374
007376
00740
007404
007406
007410

007444

007450

013702
0046202
013703
000241
006003
000303

004737

000137

Q00154

0001527

025352

003534 ¢

Ve e e M g e e e
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Unlock the USR so that TSEMT will be swapped back in.

[
#

. UNLOCK

; RELEASE USR

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

MoV
ABR
MOV
cLe
ROR
SWAB
. READW

WRKSIZ, R2 ;iGet size of work buffer
R2 i Convert to # words
WRKBUF. R3 ;i Get address of work buffer areas
;s Convert to block # in TSX. S8AV file
R3
R3

HAREA, #17, WRKBUF, R2, R3 iRead back TSX over work buffer

Bee if user requested control-C abort

CALL

CCATST i JUMP TO INISTP IF ~C*C BEFORE THIS POINT

Jump to code at end of TSINIT which takes over control from RT-11

P

TAKOVR

-\
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Subroutines

H*OK #®

YONIHRWG~

007454

007456
007462
007466
007472
007476

007504
007506

#* K
010244
012702 0000006
062702 000777
042702 000777
010237 0001527
012737 004000 0001547

012602
000207

H

i

Thursday 17-Dec-87 08:39 Page 26

CBBTTL # % # Subroutines # 0%# #
.SBTTL. ALCWRK —- Allocate a work buffer

Allocate a 2048. byte work buffer over a resident portion of TSX.

This area will be restored from the TSX. 8AV disk file after we
are finished using the work area.

Outputs:

WRKBUF = Address of base of work buffer.

WRKBIZ

ALCWRK: MOV R, —={8P)

L4

H
H
i

Get address of start of area
up to @& block boundary.

MOV #EXCBUF, R2

ADD #7777, R2

BIC #777,R2

MOV R2: WRKBUF

MOV #2048, , HRKSIZ
Finished

MOV (SP)+, R2

RETURN

Size of work buffer (2048).

where buffer can go and then bound

i Get address of base of buffer area
i Bound up to block boundary
;i 8et to block boundary

S
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ALCHRB —— Allocate Region Control Blocks for handlers

1 . BBTTL  ALCHRB —— Allocate Region Control Blocks for handlers
2 B e e e e e o e et e o e o o o e e e et e o e e
3 ; This routine allocates and initializes empty Region Control Blocks for
a ; use by device handlers.

5 ;

& ; Inputs:

7 H R% = Pointer to start of memory area where RCB’s are to be built.
8 ;

s i Dutputs:

10 i RS = Pointer past end of RCB area.

11 H

12 0073510 010244 ALCHRB: MOV R2, - (SP)

13 H

14 i  Get count of # RCB’s to build

i5 ;

16 007512 013700 0000006 MOV NDVRCEB, RO iGet # RCB’s to build for handlers
17 i

18 i BStore pointer to start of RCB area and store -1 at beginning of area
12 i

20 007316 010537 0000006 MOy RS, HANRCDB iStart of RCB area

21 007522 010337 0000006 MOV RS, HANRCO iStore offset relative to MONVEC

22 007526 162737 0000006 Q000006 suUBR #MONVEC, HANRCO ; Convert address to offset

23 007534 01272% 177777 MOV #-1, (R5)+ i 8tore -1 at start of area

24 H

29 i Allocate and initialize to zero the RCB’s

2& H

27 007540 012702 000005 1%: Moy #5. , R2 ;Each RCB has 5 words

28 007544 Q05025 &% CLR (R5)+ i Zero the RCB

29 007546 077202 s0DB R2, 2%

30 ;

31 i Bee if there are more RCB’s to build

32 i

33 007350 0035300 DEC RO iMore RCB’s to initialize?

34 007552 Q03372 BGT 14 il.oop if yes

35 ;

36 ; Store -1 at end of RCB area

37 ;

38 007554 012725 177777 MOV #-1, (RS)+ sMark end of RCB list

39 i

40 ; Finished

41 i

42 0073460 012602 MOV (SP)+, R2

43 007562 000207 RETURN

A~
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ALCHRB —— Allocate Region Control Blocks for handlers
1 CIF NE, <PROABM—-1> ; If not assembling for Pro only
2 SBTTL  LINCHK —-— Check validity of T/5 line
3 B e e e . e e e o i 2 2 o o — - —— -
4 ; LINCHK is called to check the validity of specified T/5 line
5 i vector and status register addresses.
& ; If an uninstalled line is detected this routine aborts if
7 i INIABT=1 or sets the $DEAD flag for the line if INIABT=0.
a8 ;
? LINCHK: MOV R1, -(5P)
10 MOV R2, —(5P)
i1 MOV R3. —(&P)
12 MOV R4, —{GP)
i3 MoV @#4, —{5P) i SAVE ORIGINAL TRAP VECTOR
14 i
15 i Take over trap control
i6 H
17 MOV #osE, @H4 s CATCH TRAPS
i8 ;
19 i Loop through the test for each line.
20 i
21 MOV HLOSTLIN, R1 ; NUMBER OF LAST LINE
22 H
23 i Determine if this is a primary line or an I/0 line and set the
24 i addresses of the interrupt service routines.
239 ;
26 1% CAaLL LINTYP ;i Determine the type of this line
27 BIT #$HARD, LSW3(R1) ;Is this line connected to hardware?
28 BEQ 31¢ iBr if not
29 MOV LMXNUM(R1), R3 ; IS THIS A Di.—11 OR MULTIPLEXER LINE?
30 BEQ 2% i BR IF DL-11
31 MOV MXCSR(R3). R2 ; GET DZ11 OR DH1t STATUS REGISTER ADDRESS
32 BEG 118 ; BR IF ALREADY MARKED AS DEAD
a3 MOV MXVEC{R3), R4 ; GET MUX INTERRUPT VECTOR ADDRESS
34 BR 3%
35 114 CALL 4% ;i MARK LINE AS DEAD
36 BR 314 ; CONTINUE CHECKING TERMINALS
37 = MOV RSR(R1).R2 ; GET DL-11 STATUS REGISTER ADDRESS
a8 Moy INVEC(R1), R4 ; GET DL-11 INTERRUPT VECTOR ADDRESS
39 i Check validity of status register address.
40 3% CHMP R2, #160000 ;I8 IT IN 1I/0 PAGE?
41 BLO LINTRP ;s ERROR IF NOT
42 BIT #7, R2 ; I8 IT ON 8-BYTE BOUNDARY?
43 BNE LINTRP ; ERROR IF NOT
44 TST era ; TRY TO ACCESS IT AND SEE IF WE TRAP
45 i Check validty of interrupt vector address.
44 CMP R4, #&60 i CAN’T BE BELOW &0
47 BLO BADVEC
48 CHMP R4, #500 i OR ABOVE 500
49 BHIS BADVEC
30 BIT #7. R4 s MUST BE ON 8-BYTE BOUNDARY
o1 BNE BADVEC
52 3 This line looks good. Check next
53 316 s5UB #2, R1 i MORE TO CHECK®?
54 BET 14 i BR IF YES
55 ;
54 i Finished —-— all lines look ok.

57 ;



TSINIT —— T8X startup initializ MACRO VO5. 04 Thursday 17-Dec~-87 08:39 Page 28-1

ALCHRB ~— Allocate Region Contrel Dlocks for handlers
58 MOV (SP)+, @#4 ; RESTORE TRAP VECTOR
59 MOV (SP)+, R4
60 MOV (5P)+, R
6“1 MOV {(SP)+, R2
G MOV (SP)Y+,R1
63 RETURN
&4 ;
&5 i Hee if we should abort or just mark the line as dead.
6b ;
&7 4. TSTB VINABT ; DOES HE WANT TO ABORT?
68 BNE LINTRP i YES
69 BIS #$DEAD, LEW3{(R1) ; MARK LINE AS DEAD
70 TST R3 i I8 THIS A DL1I1 OR A MUX LINE?
71 BEQ 5% i BR IF DL11
72 CLR MXCSR(R3) i MARK DZ OR DH AS DEAD
73 5% RETURN
74
75 i
76 i Trap occured while trying to access status register.
77 i
78 6% CALL 4% ;s REPORT ERROR OR MARK AS DEAD LINE
79 RTI s RETURN TO LINE CHECKING
80 H
81 i Ervror: Invalid status register address.
g2 ; R1 = Line number, R2 = status register address
83 ;
84 LINTRP: _PRINT #TSXHD i PRINT ERROR MESSAGE
a5 . PRINT #BADLIN
86 BR ERP
87 H
88 i Evror: Invalid interrupt vector address.
89 i Rl = Line number, R4 = interrupt vector address
20 ;
21 BADVEC: PRINT #TSXHD s PRINT ERROR MESSAGE
oo . PRINT #BDVMSG
93 MOV R4, R2 i GET VECTOR ADDRESS TO R2
94 ERP: MOV R2, RO i GBET ADDRESS TO RO
9?5 CALL PRTOCT i PRINT OCTAL VALUE
?6 . PRINT #CRLF
97 . PRINT #BDLMSG sLINE # =
98 MOV R1.,RO ;s GET LINE NUMBER
99 ASR RO i# 1
100 CALL PRTDEC i PRINT LINE NUMBER
101 . PRINT #CRLF
102 JMP INISTP i ABORT INITIALIZATION
103 . ENDC i NE, <PROASM-1
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OPNSWP —— Open system swap file

1

2

3

4

5

1)

7

8

9

10

11

12

13 007564 010146

14 0075646 010246

15 Q07570 010344

16

17

18

19 007572 013700 0000006
20 007574 004737 028176°
21 007402 103544
22
23
24
25 007604 012703 000000C
26 007610 012701 0000006
27 007414 032761 0000006
28 007622 001001
29 007624 005203
30 Q076246 142701 000002
31 0074632 003370
32 007634 020337 000000C
33 007640 002002
34 007642 010337 0000006
35
36
37
38 0074646 013703 0000006
39 007652 006303
40 Q07454 063703 0000006
41 Q07660 010337 000000€
42
43
44
45 007664 070337 00000046
46
47
48
49

50 0074670

21 Q07710 103415

92

53 007712 020003

34 007714 001453

55

56

57 007716

0000006
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.8BTTL  OPNSWP —-— Open system swap file
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OPNSWP is called to open the TSX job swap file.
It also assigns swap file slots for each line.

; Inputs:
; RY = Address of base of free memory rTegion
3 Outputs:
; SWPCHN = Set up for access to swap file.
; LEBWPBK(i) = Starting block number in swap file for swap area for line.
OPNSWP: MOV R1,—-(8P)
MoV R2, -(SP)
MoV R3, —{8P)
i Load RT—-11 handler for swap device.
MoV SWDBLK: RO iGet name of device
CALL RTFTCH ;iFetch the RT—11 handler
BCG 114 ;Br if invalid device

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

MOV #NSL+NDL, R3 iGet # virtual lines and detached jobs
MOV #LETPL., R1 ;Get index to last primary line
1%: BIT #$DEAD, LSW3(R1) ;Is this line installed?
BNE 5% i Br if not
INC R3 i Count another primary line
9% SuUB #2, R1 i Get next line index
BGT 1% ilLoop if more lines to check
CMP R3, VSWPSL ;Compare with # slots specified
BGE =% ; Br if VBWPSL value is ok
MOV R3: VBWPSL. iReduce number of slots in swap file
i Determine how many blocks are needed for each slot in swap file.
6% MOV VHIMEM, R3 i GET # BLOCKS NEEDED FOR LARGEST JOB SIZE
ASL R3
ADD CXTPAG, R3 ; ADD # BLOCKS NEEDED FOR JOB CONTEXT AREA
MOV R3, 8LT8I1Z iBave size of swap file slot
i  Compute the total number of blocks needed for the swap file.
MUL VSWPSL., R3 iMultiply by # slots in swap file
H R3 now contains total number of blocks needed in swap file.
i See if swap file already exists on disk.
4%: . LOOKUFP #AREA, #1, #SWDBLK;: DOES SWAP FILE EXIST NOW?
BCH 2% : BR IF NOT
H Swap file exists. See if it is the right size.
CMP RO, R3 ; 18 SWAP FILE THE RIGHT SI1ZE®?
BEQ 3% i BR IF YES

; 3ld swap file is not of correct size
;5 Delete it and open a new swap file.
.CLOSE  #1



TSINIT —-— T8X startup initializ MACRO V05 04 Thursday 17-Dec—-87 08:39 Page 29-1

OPNSWP ~— (Open system swap file
58 007724 . DELETE #AREA, #1, #5WDBLK; DELETE THE OLD SWAP FILE
2% i
&0 H Create a new swap file.
61 i
&2 007744 2%: . ENTER H#AREA, #1, #5WDBLK, R3 ; CREATE A NEW SWAP FILE
63 007770 103443 BCS % i BR IF SOME ERROR ON OPEN
&4 ;
&5 H Swap file has been created.
bb ; Write to last block to reserve full space in file then close
&7 ; and reopen the channel using a . lookup.
&8 H
69 Q07772 005303 DEC R3 s GET # OF LAST BLOCK IN FILE
70 007774 .WRITW HAREA, #1, #TSINIT, #256. . R3 S WRITE TO LAST BLOCK IN FILE
71 010032 Q03203 INC R3 ; GET BACK # BLOCKS IN FILE
72 010034 . CLOSE #1 ; CLOSE FILE WE CREATED
73 010042 Q00712 BR 4% i MOW GO REOPEN USING A . LOOKUP
74 ;
75 ; Swap file has been successfully opened using a . lookup.
748 i Now copy channel status to TS8X swap channel.
77 i
78 010044 012700 0000006 3%: MOy #EWPCHN, RO i POINT TO SWAP CHANNEL BLOCK
79 010050 Q13702 0000006 MOV SWDBLK, R2 ; GET DEVICE NAME
80 010054 004737 0246167 CALL SETCHN s SET UP SWAP CHANNEL INFO
81 ;
82 3 Release the RT—11 device handler
83 ;
84 010060 . RELEAS #SWDBLK iRelease RT-11 device handler
85 ;
8é H Finished
87 i
88 010070 012603 MOV (SP)+, R3
89 010072 012602 MOV (SP)+, R2
20 010074 012601 MOV (SP)+, R1
71 010076 000207 RETURN
92 ;
93 i Errver: Cannot open swap file
94 i
25 010100 9%: .PRINT #TSXHD ;s PRINT ERROR MESSAGE
246 010106 . PRINT #BADOPN
97 010114 004737 0101427 CALL SPNEED ;iPrint info about number of blocks needed
28 i
9 i Error: Invalid device specification.
100 ; :
101 010120 010001 114 MOV RO:R1 ; Save device name
102 010122 . PRINT #TSXHD iPrint error message
103 010130 .PRINT #BADOPN
104 010136 004737 0101707 Call BADDEV iPrint invalid device specification
105 i
106 i  Error: Number of contiguous blocks required.
107 ;
108 010142 SPNEED: . PRINT #CONSPC ;i Print contiquous blocks needed
109 010150 010300 MOV R3, RO s GET # BL.OCKS NEEDED FOR FILE
110 010152 004737 0254367 CALL PRTDEC ; DISPLAY # BLOCKS NEEDED
111 010156 . PRINT #CRLF
112 010164 000137 004250 JHMP INISTP ; ABORT INITIALIZATION
113 ;

114 i Bad file specification.
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OPNSWP —— Open system swap file
115 3
1146 010170 BADDEV: . PRINT #CFHMSG iPrint invalid device specification
117 0101746 010100 MOV R1. RO ;Get the 1adB0 device name
118 010200 00473/ O200- CALL PRTRS50 iPrint radb0 device name
119 010204 . PRINT #CRLF iPrint carriage return/line feed

120 010212 000137 004230 JMP INISTP ;Abort initialization

F
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OPNRSF —~ Open PLAS region swap file
1 - 8BTTL OPNRSF —— Open PLAS region swap file
E B et e 24 e st S s S st 2 2 S o o e e e P e o P, B St S i e o S i 8 S e e S S et 50 S5 e e e e ot e e
3 i OPNRSBF is called to open the swap file used for PLAS regions.
A 3
5 ; Inputs:
é ; R5 = Address of base of free memory area.
7 ;
8 ; Uutputs:
? i BEGCHN = Set up to access swap file.
10 ;
11 010214 010344 PNRSF:. MOV R3, —(5P)
i2 H
13 i Return if this is a non-swapping system or if region swap file is
14 i not wanted.
15 H
16 010220 105737 0000006 TSTB VSWPFL iIs this a non-swapping system?
17 010224 001513 BEQ 9% iBr if yes
18 010226 0085737 0000006 TST VPLAS ils a PLAS swap file wanted?
192 010232 001510 BEQ 9% iBr if not
20 ;
21 i Load RT-11 device handler for swap device
22 ;
23 010234 013700 0000006 MOV RSFBLK, RO ;Get name of device
24 010240 004737 02517&° CALL RTFTCH iTry to fetch the RT—11 device handler
25 010244 103515 BCS 11% iBr if error on handler fetch
26 0102446 013703 0000006 MOV VPLAS, R3 iGet # blocks in PLAS swap file
27 ;
28 i SCee if PLAS swap file alveady exists on disk
29 ;
30 010252 4%: . LOOKUP #AREA, #1, #RSFBLK ; Try to find existing PLAS swap file
31 010272 103414 BCS 2% iBr if file does not now exist
32 ;
33 i PLAS swap file exists.
34 i Bee if it is the correct size.
35 i
36 010274 020037 0000006 CHMP RO, VPLAS i1ls swap file of the correct size?
37 010300 001453 BEQ 3% iBr if yes
38 i
39 i 0Old PLAS swap file is not of correct size.
40 i Delete it and open a new swap file.
41 H
42 010302 . CLOSE  #1 iClose and delete the old file
43 010310 . DELETE #AREA, #1, #RSFBLK; Delete the old file
44 i
45 i Create new swap file
46 i
47 010330 2% . ENTER #AREA, #1, #RSFBLK, VPLAS ;Create a new PLAS swap file
48 010356 103440 BCS 10% iBr if cannot create new file
49 i
50 i MNew swap file has been creasted.
51 i Write to last block to reserve full file size
o i and then close and reopen with a lookup.
53 ;
54 010360 005301 DEC R3 ;Get ¥ of last block in file
55 010342 WRITW HAREA, #1, #TSINIT, #256. , R3
56 010420 . CLOSE #1

97 010424 000711 BR 4% iGo back and lookup file
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OPNRSF -- (Open PLAS region swap file
23]
59
60
61
&2 010430 012700 0000006
63 010434 013703 000000€
&4 010440 004737 0246167
65
6b
&7
68 010444
69
70
71
72 010454 012603
73 010454 0QQ0207
74
79
76
77 010460
78 010464
79 010474 Q04737 0101427
80
81
82
83 010500 010001
84 010502
85 010510
86 010516 004737 010170
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Swap file has been successfully opened using lookup.
Copy channel status to TS5X channel block.

m----
i

MOV #SEGCHN, RO ;Point to TSX PLAS swap channel
MOV RSFBLK, R3 iGet device name
CALL SETCHN ;i Set up TS8X channel block

.

; Release the RT-11 device handler

. RELEAS #RSFBLK ;Release RT—11 device handler
i Finished
G MOV {(BP)+, R
RETURN
i  Error —— Cannot open PLAS swap file
10%: .PRINT #TSXHD iPrint ervor prefix
. PRINT #RSFERR iPrint error message
CALL SPNEED iPrint information about amt of space needed

H

i Ervor: Invalid device specification.

114 MOV RO, R1 i Save device name
.PRINT #TSXHD ;iPrint error message
.PRINT #RSFERR
CALL BADDEV iPrint invalid device specification
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GPLINI

NONDU DU

010522
010526
0103530
010532

010534
010336
010540
010542
010544

010546
010552
010554
010562
010566
010572
010574
010600
010602
010606
010610
010612
010614
010620
010622
010624
010630
010634
010636
010642
010444
010450
010652
010656
010660
010662
010566
010672
010674
010700

010702

005727
001401
000401
000207

010144
0102446
010344
0104446
010544

105037
012701
012703
012704
004737
011302
010261
010100
062700
112420
112420
112420
020227
001451
010200
004737
0100461
010200
004737
1034046
004737
103414
105237
000432
010100
062700
004737
103403
105237
000421

012761

initializ
Initialize spooling
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system
CBBTTL SPLINI —— Initialize spooling system
i SPILINI performs the initialization of the spooling system.
H Inputs:
; RS = Current base of free memory area.
00000086 SPLINI: T5T #SPILLND iAre there any spooled devices?
BEG 13% iBr if not
BR 10% ; Initialize the spooled devices
13%: RETURN
i There are some spooled devices
10%: MOV R1, -{SP)
MOV Ra, -{(8P)
MOV R3, -{8P)
MoV R4, -{(&P)
MOV RS, —(BP)
i Open each spooled device
0000008 CLRB NSPLDV » INIT COUNT OF # ACTUAL SPOOLED DEVICES
0000006 MOy #5DCB, R1 i POINT TO 18T 8DCB
0000006 MOV #SPLDEV, R3 i POINT TO TABLE OF RADS0 DEV NAMES
00000086 MoV #SPLANM, R4 i POINT TO TABLE OF ASCII DEV NAMES
011574 " 2% CALL FORCEOD i FORCE UNIDENTIFIED UNIT #8 TO O
MOV (R3),R2 ;i BET RADSO NAME OF SPOOLED DEVICE
0000006 Mav R2, SDNAME(R1) ; BET NAME IN SDCB
MOV R1,RO ; GET ADDRESS OF SDCB
0000008 ADD #SDANAM, RO s POINT TO CELL FOR ASCII NAME
MOVB (R4)+, (RO + i MOVE IN ASCII DEVICE NAME
MOovB (R4)+, (RO)+
Move {R4)+, (RO)+
0000006 CMP R2, #DMYDEVY iIs this a dummy entry for later patching?
BEQ 1% iBr if yes —— Ignore it
MOV R2: RO i Get name to RO
011476 CALL CVTDVU i Convert name to device # and unit #
0000006 MOV RO, SDDVU(R1) ; Store device # and unit # in SDCRB
MOV R2, RO ; Get device name
0113727 CALL CHKCLD iSee if this is a CL device?
BCs 14% iBr if not
0113067 CALL SPLCLD i Bet up for spooling to CL device
BCS 3% iBr if invalid unit
Q000006 INCB NSPLDV iCount # of actual spooled devices
BR i$ ;Process next device
144 MoV R1,R0O iGet address of BDCB
00000086 ADD #SDCHAN, RO iPoint to channel block within SDCB
024530 CALL OPNCHN ;5et TS8X-Plus channel block open to device
BCS 3% iBr if did not recognize device
000000¢ INCB NSPLDV iCount # actual spooled devices
BR 1% i 60 PROCESS NEXT DEVICE

0000008 0000006

Error on opening spooled device
Determine if we should print an error message or simply
mark the spooled device as unavailable.

R T T

MOV #DMYDEV, SDMNAME(R1); SAY THIS DEVICE IS NOT SPOOLED
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SPLINI ~— Initialize spooling system
58 010710 1053737 000000¢ TSTB VINABT ; ABORT OR CONTINUE ON ERRORS?
59 010714 Q01413 BEQ 1% ; BR TO IGNORE DEVICE AND CONTINUE INIT
60 010716 . PRINT #TSXHD i PRINT ERROR MESSAGE
&1 V10724 . PRINT #BDSPOP
62 010732 010200 MOy R&2, RO i GET RADS0O DEVICE NAME
63 010734 Q04737 0255027 CAaLL PRTR50 i PRINT DEVICE NAME
64 010740 000137 0042507 JMP INISTP ; ABORT INITIALIZATION
65 i
b4 i Process next spooled device
&7 ;
68 010744 062701 0000006 1%: ADD #S5DCBSZ, R1 i POINT TO NEXT SDCB
&9 010750 005723 ST {(R3)+ i POINT TO NEXT DEVICE NAME
70 Q10752 020327 0000008 CHMP R3, #SPL.DVN ; OPENED ALL SPOOLED DEVICES?
71 010754 103703 BIL.O 2% ; BR IF MORE TO DO
7 i
73 i Open the spool file
74 ;
75 Q10760 105737 0000006 TSTB NSPLDV i ARE THERE ANY ACTUAL SPOOLED DEVICES?
76 010764 001521 BEQ 12% i BR IF THERE ARE NO ACTUAL SPOOLED DEVICES
77 010766 013700 0000004 Mav SPLBLK.: RO ;6et name of device for spool file
78 Q10772 004737 02517&6° CALL RTFTCH iFetch the RT—11 device handler
79 010776 103532 BCS 114 iBr if cannot fetch handler
80 011000 013702 0000006 MOV NSPLBL., R2 i GET # BLOCKS TO ALLOCATE FOR FILE
81 011004 Q03202 ING Rz ifAdd 1 extra block
82 H
83 i See if spool file already exists
84 i
85 011006 g . LOOKUP #AREA., #1, #5PLBLK; SEE IF SPO0OL FILE ALREADY EXISTS
86 0110246 103415 BCS &% i BR IF IT DOES NOT EXIST
87 011030 020002 CMP RO, R2 ;18 1T THE RIGHT SIZE?
88 011032 001453 BEQ 7% ; BR IF YES
89 011034 .CLOSE #1 i IT EXISTS BUT I8 OF WRONG SIZE
g0 011042 . DELLETE #AREA, #1, #SPLBLK; DELETE CURRENT FILE AND OPEN NEW ONE
91 H
9o i Open new spool file
73 i
94 011062 &% . ENTER #AREA., #1, #5PLBLK. R2; CREATE A NEW SPOOL FILE
25 0111046 103456 BCS g% i BR IF ERROR ON ENTER
94 i Write to last block in file to reserve full file space
?7 011110 010203 MOV R2Z,R3 iGet # of blocks in file
28 011112 0035303 DEC R3 iGet # of last block in file
99 011114 .WRITW #HAREA, #1., #TSINIT, #256. , R3
100 i Now close and reopen using a lookup
101 011152 . CLOSE  #1 ; CLOSE SPOOL FILE
102 0111460 000712 BR 5% i G0 BACK AND REOPEN USING LOOKUP
103 ;
104 ; Spool file has been successfully opened with a lookup.
105 ;i Bave the channel status.
106 i
107 011162 012700 0000006 7% MOV #SPLCHN: RO ; SAVE CHANNEL STATUS HERE
108 0111646 013702 0000006 MOV SPLBLK, RZ i BET DEVICE NAME
109 011172 004737 0246167 CALL SETCHN ; BAVE CHANNEL STATUS
110 011176 . RELEAS #SPLBLK iRelease the RT-11 device handler
111 i
112 i Bet number of free public blocks in spool file
113 ;
114 0112086 113703 0000006 MOVE NSPLDV, R3 ;Get # spooled devices
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SPLINI

115
116
117
118
119
120
121
122
123
124
125
12646
127
128
129
130
131
132
133
134
135
136
137
138
139
140

—— Initialize epooling system

011212
011216
011220
01124

011230
011232
011234
011236
011240
011242

011244
011252
011260

011264
011266
011274
011302

070327
005403
063703
01033/

0124605
012604
012603
012602
012601
000207

000137

010001

004737

0000006

0000006
0000VLE

004250

010170”

MUL #PVSPBL., R3 i Times number of private blocks per dev
NEG R3
ADD NSPLBL., R3 ;Get # public spool blocks
MoV R3, NFRESH i This is number of public free spool blocks
3 Finished
12%: Mav (SP)+,R5
MoV (SP)+, R4
MOV {(8P)+,R3
MoV {(SP)+, R2
MoV (SP)+,R1
9% RETURN
i Error: Cannot open spool file.
8% . PRINT #TSXHD i PRINT ERROR MESSAGE
. PRINT #BOSF
JMP INISTP ; ABORT INITIALIZATION

;
i Error: Invalid device specification.

114 MOV RO, R1 i Bave device name
.PRINT #TSXHD iPrint error message
.PRINT #BOSF
CALL BADDEV ;Print invalid device specification



TSINIT —-— TSX startup initializ MACRO VOS5 04 Thursday 17-Dec—87 08:39 Page 32

SPLCLD —— Set up spooling to a CL device

1

2

3

4

5

6

7

8

9

10

11

12

13 0113086 010544

14

15

i6

17 011310 010005

18 011312 020527 0000008
12 011316 103022
20
21
2
23 011320 005061 000000C
24 011324 020527 000007
25 011330 101405
26 011332 162705 000010
27 011336 013700 000000C
28 011342 000402
29 011344 013700 0000006
30 011350 010041 000000C
31 011354 1105&1 000000C
a3z
33
34
35 011360 000241
36 011362 000401
a7
38
39
40 011364 000261
41
42
43
44 Q11366 Q12605

011370

000207

.SBTTL SPLCLD —— Het up spooling teo a (L device
i BPLCLD is called to set up & spool device control block when
i spooling is being directed to a Communication Line (CL) device.
H Inputs:
; RO = €L unit number
i Rl = Address of SDCB
; Outputs:
i C-flag set ==2> Invalid CL unit
SPLCLD: MOV RS, —(SP)
i Make sure CL unit number is valie
i
MOV RO, RS igGet CL unit number
CMP RS, #CL.TOTL ;i Is this a valid unit #
BHIS 8% iBr if invalid
; Set vup channel contrel block in SDCB
CLR SDCHAN+C. SBLK(R1);: Starting block # = O
CHMP RS, #7 3Is this a CL or €1 unit?
BL.OS 1% i Br if CL unit
5UB #8. , RH ;i Remove C1 unit # bias
MOV C1DEVX, RO ;iGet C1 device index number
BR 2%
14: MOV CLDEVX, RO iGet CL device index number
2% MOV RO, S8DCHAN+C. CSW(R1); Set device index number
MOVB RS, SDCHAN<+C. DEVQ(R1); Set unit #
;
i We successfully set up a CL unit
CLC ; 8@ignal success on error
BR ?%
i We cannot open this CL unit
8%: SEC i Bignal error
; Finished
;
9% MOV {(BP)+, RD
RETURN
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CHRCLD —— See i+t a device name is a CL. or €1 unit

1 .BBTTL  CHKCLD —- See if a device name is a CL or €1 unit
= B o e e e e e e e e e e e e e e e St o Pt o . . et e . e e o S . S S e e e o s 2
3 ; Determine if a rad50 device and unit name is a CL or C1 device.
b 4 3

5 ; Inputs:

b i RO = Rad50 device spec

7 ;

a ; Outputs:

9 i C~-flag set ==2 Not a CL or C1 unit

10 ; C~flag cleared == This is a CL or C1 unit

11 ; RO = CL unit number (0-15)

12 i

13 011372 CHKCLD:

14 i

15 ; See if this is a CL umnit

146 i

17 011372 020037 0002027 CMP RO, R50CI i Is name "CL"7

18 011376 001411 BEQ 1% iBr if yes

19 011400 020037 000204° CMP RO, RB50OCLD i Is name in the range CLO to CL77
20 011404 103432 BL.O 8% iBr if not
21 011406 020037 0002067 CMP RO, R50OCL.7
22 011412 101005 BHI 2%
23 011414 1463700 0002047 sSup RBOCLO, RO iGet CL unit number
24 011420 000422 BR 76
25 011422 005000 14: CLR RO i CL = CLO
26 011424 000420 BR 7%
27 i
28 ; See if this is a €1 unit
29 ;
30 011426 020037 0002107 =% CMP RO, R50C1 3 Is name "Ci"7?
31 011432 001413 BEQ 3% iBr if yes
32 011434 020037 0002127 CMP RO, R50C10 i Is name in the range C10 to C177
33 011440 103414 BLO 8¢ iBr if not
34 011442 020037 0002147 CMP RO, R50C17
35 0114446 101011 BHI 8%
36 011450 163700 000212° s5UB RS0C10, RO iGet unit number
37 011454 062700 000010 ADD #8. , RO ;Bias by 8 for €1 units
38 0114460 000402 BR 7%
39 011442 012700 000010 3% MOV #8. , RO ;i C1 = CL8
40 ;
41 ; This is a CL or C1 unit
42 ;
43 01144646 0Q0241 7H: CL.C ;i 8ignal success on return
44 011470 000401 BR 9%
45 i
44 ; This is not a CL or 3} unit
47 ;
48 011472 000261 8%: SEC ;i Gignal failure on return
49 H

50 ; Finished

o1 5

92 011474 Q00207 9% RETURN
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CVTDVJ —— Convert device name to dev index and unit #
1 .BBTTL CVTDVU —— Convert device name to dev index and unit #
- § S i o i s o bt S it e o0 st o o S0 400 e B Shem S 00 P i SO ot S S e v S0 S S 4 e S0t frat e S et - wstn G 05003 Famtn Geems Ao bemca S1a0n AR SHave SRS S Seage Seamm 000 et Ao St PeabS (s S SHs e S8t e
3 i CVTDVU is called to convert a RADSO device name into the corresponding
4 ; device index number and unit number.
5 ;
) i Inputs:
7 ; RO = RADS0 device name.
8 ;
9 3 Outputs:
10 H C-flag cleared ==> Conversion successful.
11 i C—flag set == Unable to find device name in tables.
12 i RO = Device index number {(low byte), device unit number (high byte).
13 ;
14 0114746 0102446 CVTDVU: MOV R2, -{SP)
15 011500 0103446 MOy R3, -(5P)
14 i
17 ; Split the unit number off of the full device name
i8 H
12 011502 010003 MoV RO, R3 ;Get full device name
20 011504 005002 CLR R2 i Bet up for divide
21 011506 071227 000050 DIV #50, R2 iSplit name and unit (RO=name, Rl=unit)
22 011512 005703 T8T R3 sWas a unit number specified?
23 011514 001402 BEQ 1% ;Br if not
24 011516 1462703 000036 5uUB #34, R3 ;i Convert unit number to binary value
25 011522 010300 1%: MOV R3, RO iBet unit number
26 011524 000300 SWAB RO ;iPosition to high—-order byte
27 i
28 i Look up the device name to get the device index
29 i
30 011524 070227 000050 MUL #50, R2 iNow get the device name without unit number
31 011532 013702 0000008 MoV NUMDEV, R& ;Get index number of last device
32 0115386 020362 0000006 2% CMP R3, PNAME(RZ) ; Bearch for device in name table
33 011342 001407 BEQ 3% ;Br if found it
34 011544 162702 000002 SUR #2, R2 ;Try next device
3% 011550 002372 BGE 2% iloop if more to check
36 ;
37 i Error, cannot find device name in tables
38 ;
39 011552 012700 177777 MoV #-1, RO iSet device # = unit # = -1
40 0115546 000261 SEC ;i 8ignal error on return
41 011560 000402 BR 9%
42 i
43 i Found the device in the tables
44 i
45 011562 0350200 3% BI1S R2: RO ;iCombine device # and unit #
446 011564 000241 CLC i 8ignal success on return
47 H
48 i Finished
49 i
50 0115466 012603 FE: MOV {(SP)+,R3
51 011370 012602 MOV {SP)+, R2
52 011572 000207 RETURN

Ay
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FORCEQ —-— Force a 2-char dev name to unit 0

1 .BBTTL FORCEO ~- Force a 2—-char dev name to unit O

2 e e e e e e e e e e e e o e e e e e e e
3 i+ Inputs: R3 points to a RADS0 device name

4 ;

5 3 Outputs: If the 3rd char of the device name pointed to by R3 is
é H blank. then it is chaenged to O

> ;

8 011574 0103446 FORCEOQ: MOV R3, —(8P)

? 011576 010444 MOV R4, -(S8P)

10 0114600 010546 MOV RS, —(BP)

11 011602 011305 MOV (R3).RS i MOVE CURRENT DEV NAME TO RS

i2 011604 005004 CLR R4 i SET UP FOR DIVIDE

13 0116046 071427 000050 prv #50. R4 i SBEPARATE INTO NAME AND UNIT

14 011612 005705 T8T RS ;i WAS 3RD CHAR BLANK?Y

15 011614 001012 BNE 4% i RETURN IF NOT

16 Q11416 Q10400 MOy R4, R5 i GET HIGH 2 CHARS

17 011620 005004 CLR R4 i BET UP FOR ANDOTHER DIVIDE

18 0114622 071427 000050 DIV #50, R4 ;i SEPARATE 1 & 2 CHARS

19 Q11626 005704 TST R4 ; WAS CHAR 1 BLANK?
20 011630 001404 BEQ 9% s EMPTY OR INVALID DEV NAME!
21 011632 005705 TST RS i WAS CHAR 2 BLANK?Y
22 011634 001402 BEQ 2% i 1-CHAR DEV NAME SHOULD BE INVALID???
23 011636 062713 000036 ADD #*R 0, {(R3) i FORCE TO UNIT O
24 011642 012605 9% MOV (SP)Y+, RS
23 011644 012604 MOV (SP)+, R4
26 011646 012603 MOV (SP)Y+,R3
27 011650 000207 RETURN
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ALOCBF —— Allocate buffer space
i
2
3
4
5
é
7
8
?
10
11
12
13
14 011652 010144
15
1é4
17
18 011&6%4 010537 0000006
19 011460 042705 0000000
20
21
22
23 0114664 010537 0000006
24 011670 013701 000000G
25 011674 020137 0000006
26 011700 103002
27 011702 013701 0000006
28 011706 070127 0000006
29 011712 0601005
30 011714 010337 0000006
31
32
33
34 011720 012700 000000C
35 011724 003404
36 011726 010537 0000006
37 011732 062705 000000C
38
39
40
41 011736 013701 0000006
42 011742 0014005
43 011744 010537 0000006
44 011750 070127 000000&
45 011754 060105
44
47
48
49 0117546 010537 0000006
50 011762 062705 000000C
51
52
53
54 0117466 0103537 000000€
55 011772 013701 0000006
56 0117764 062701 0000006
57 012002 070127 0000006

. BBTTL

Inputs:

Outputs:

LOCBF: MOV

Assign space

L P }s. L S T e T

MOV
ADD

i Assign space

MOV
MoV
CMP
BHIS
MoV
13%: MUL
ADD
MOV

; Assign space

MOV
BLE
MOV
‘ ADD

3 Assign space

11%: MoV
BEGQ
MOV
MUL
ADD

H
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ALOCBF -— Allocate buffer space
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ALOCBF is called to allocate space for buffers.
is not initialized but simply reserved.

The allocated space

RS = Start of area to allocate buffer space in.

R5 = Address beyond end of buffer area.
CHNBAS = Address of base of I/0 channel space.
CHNEND = Address past end of I/0 channel space.

R1, -(SP)
for 1/0 gqueue elements.

RS, FREIOQ i START OF 1/0 QUEUE SPACE
#I0QSIZ#NUMIOQ, RS; RESERVE SPACE FOR I/0 QUEUE ELEMENTS

for shared PLAS region control blocks

RS, SHRRCB i Start of area for RCB’s

VNGR: R1 ; Get number of RCB’s wanted

R1, VMXWIN ;Must have one for each display window
13% ;Br if ok

VMXWIN: R1 i Force one for each window

H#RCE$$SZ, R1 iMultiply by size of each block

R1,RS iAllocate space for RCB’s

RS, SHRRCN ; dddress of end of region

for fork blocks

$NUMFRK-FRKEGEN>: RO ;;Get # fork blocks to allocate

114 i Br if none to allocate

RS, FRKINI ; Set pointer to start of area
#CINUMFRK-FRABEN>#FQ%$%5Z>, RS i Reserve space for fork blocks

for Job monitoring control blocks

VMXMON, R1 ;Any job monitoring blocks wanted?
10% ;Br if not

RS, MONFQH ; 8tart of job monitoring control blocks
#IMBESZ, R1 ; Compute space needed for control blocks
R1,R5 ;Allocate the space

i Allocate space for system message buffers.

10%: MOV
ADD

RS, SNMSHD ; HEAD OF SYSTEM MESSAGE BUFFER AREA
#<NMSNMB#SB$$5SZ>, RS; RESERVE ROOM FOR MESSAGE BUFFERS

i Allocate space for INSTALLed program table

MOV
MOV
ADD
MUL.

RS, INSTBL i Base of table

VNUIP, R1 ;# slots for user installed programs
#NSIP, R1 ;Add # slots for system programs
#I1I1$$5Z,R1 iMultiply by size of each slot
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ALOCBF —— Allocate buffer space
58 012006 060105 ADD R1,R5 iAllocate space for table
59 012010 010337 0000006 MOV RS, INSTBN ;iPointer past end of INSTALL table
&0 ;
61 i Allocate space for device mount entries
(=72 H
643 012014 010537 0000006 MOV RS, CSHDEV ;Point to start of area
64 012020 012701 0000006 MOV #CD$$SZ, R1 ;Get size of each entry
65 012024 070137 0000006 MUL VMXCSH, R1 ;Multiply by number of entries
b6 012030 060100 ADD R1.,R5 iReserve space for table
&7 012032 010537 0000006 MoV RS, CSHDVN ; Bave pointer past end of table
68 ;
69 i Allocate space for data cache control blocks
70 H
71 01203& 005737 00000086 T8T CSHALC ;i 1s data caching wanted?
72 012042 001404 BEQ 12% iBr if not
73 012044 010537 0000006 MoV RS, CCBHD i Head of free list area
74 012050 062705 000000C ADD #NUMCCB#CC4$5Z, RS i Allocate space for control blocks
75 i
76 i Allocate space for spool file control blocks
77 ;
78 012054 013701 0000006 124 MOV NSPLFL, R1 iGet # spool file control blocks needed
79 012060 001407 BEGQ i% iBr if none needed
80 012062 070127 0000006 MUL #8FCBSZ, R1 ;i Compute space needed by control blocks
81 012046 010537 0000006 MoV RS, SFCB iBase of control block area
82 012072 060105 ADD R1,RS iAllocate space for control blocks
83 012074 010337 0000006 MoV RS, SFCBND ;End of control block area
84 ;
85 i Allocate space for a 16 byte vector for each multiplexer.
86 i This vector is used to map from the mux line number to the
87 i T8X-Plus logical line number.
88 ;
89 012100 012701 000002 14 MOV #2, R1 ; START WITH FIRST MUX
20 012104 020127 0000006 2%: CMP R1, #L.STMX i HAVE WE DONE ALL MUX'’S?
21 012110 101007 BHI 5% i BR IF YES
92 012112 0105461 0000006 MOV RS, MXLLNT{(R 1) : BET ADDRESS OF START OF VECTOR
3 012116 062705 000020 ADD #16. RS ;i RESERVE SPACE FOR VECTOR
P4 012122 062701 000002 ADD #2, R1 i ADVANCE TO NEXT MUX
25 012126 00076646 BR 2%
9é6 H
7 i Allocate buffers to hold characters for DMA transfers to DH1l1 multiplexers
98 ;
29 012130 012701 000002 S%: MOV #2:R1 i 8tart with first line
100 012134 020127 0000006 &% CHMP R1, #LSTPL ; Is this a primary time-sharing line?
101 012140 101403 BLOS 3% iBr if yes
102 012142 020127 0000006 CMP R1, #FSTI0OL i Is this a CL line?
103 012146 103422 BLO 7% iBr if not
104 012150 026127 0000008 Q000006 3%: CMP LCDTYP(R1), #CDX$DH ; Is this line connected to a DH11?
105 012156 001404 BEQ 8% iBr if yes
106 0121460 026127 0000006 0000006 CMP LCDTYP(R1), #CDX$VH ;Is this line connected to a DHV11?
107 012166 001012 BNE 7% iBr if not
108 012170 010561 000000C 8%: MOV RS, LDHBIB{(R1) ;i Bet address of start of buffer 1
109 012174 010561 0000006 MOV RS, LDHBIP(R1) iInitialize pointer into buffer 1
110 012200 062707 0000006 ADD #DHBFS5Z, RS ;Reserve space for buffer
111 012204 0105461 0000006 MOV RS, LDHB2B(R1) i8et address of start of buffer 2
112 012210 062705 0000006 ADD #DHBFSZ, RS iReserve space for buffer
113 012214 062701 000002 7% ADD #2, R1 iGet # of next line
114 012220 020127 0000006 P R1, #L.8THL iHave we checked 311 lines?

-~
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ALOCBF ~— Allocate buffer space
115 012224 101743 BlLOS 6% ;Br if not
116 012226 0052005 INC RS ; Bound up to next word
117 Q12230 042705 000001 BIC #1, R5
118 ;
119 i Allocate space for tables that keep track of space in swap file
120 i
121 012234 105737 0000006 TSTB VSWPFL ; Is this a swapping system?
122 012240 001415 BEQ 14% i Br if not
123 012242 013700 0000006 MoV VSWPSL., RO iGet # slots in swap file
124 0122446 Q06300 ASL. RO iAllocate 2 bytes per slot
125 012250 010537 0000006 MOV RS: SWPPOS ;i Start of table with starting block #’s
126 012254 0460005 ADD RO, RS iAllocate space
127 012256 010537 0000006 MOV RS5. SWPJOB i Start of table with job #’s
128 012262 0600005 ADD RO, RS ;Allocate space
129 012264 010537 0000006 MoV RS, SCPFHD iPointer to area with command packets
130 Q123270 0462705 000000C ADD #NSCP#SP4482, RS ;Allocate space for swap command packets
131 H
132 i Allocate a 512-byte buffer to use to access job context blocks
133 i
134 012274 010537 0000006 144%: MoV RS, CXTBUF ; Set address of buffer
135 012300 062705 001400 ADD #1400, R5 ;i Reserve space for the buffer
136 ;
137 i HMake sure TS8X is not too big.
138 H
139 012304 010500 MOV RS, RO ; GET CURRENT MEMORY ADDRESS
140 012306 004737 0253127 CALL CHKMEM ; CHECK FOR SPACE OVERFLOW
141 H
142 i Finished
143 i
144 012312 012601 MoV {(8P)+,R1
145 012314 000207 RETURN
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ALCSLO -— Allocate silo buffers for lines
1 .8BTTL  ALCSLO —— Allocate silo buffers for lines
2 F e o kot st 490t ot i Gt s et o s e e S v S 0t Sk Gt e o e o A S S et ks e S S s 005 ot R 45 St P S s St e s S s s B S (S S S GRS 0 SR A R oA Skt O S S S S S S e S
3 i Allocate the silo buffers that are used to hold characters as they
4 H are received from serial lines.
5 H
& i Inputs:
7 i RS = Current pointer to start of free memory.
g i
=] i DOutputs:
10 i RY = New pointer to start of free memory.
i1 i
12 012316 0101446 ALCSLO: MOV R1, -(5P)
13 012320 010246 MOV R2, —(GP)
14 H
i5 i Begin loop to check each line
ié6 ;
17 012322 012701 0000006 MOV #HLSTHL, R1 iGet index to last hardware line
18 ;
19 H Only allocate silo buffers for real lines
20 ;
21 012326 012702 000040 14 MoV #32. , R2 ;8et minimum size for time—sharing lines
22 012332 020127 0000006 CMP R1, #LSTPL ; Is this a primary line?
23 012336 101405 BLOS 2% ;Br if yes
24 012340 020127 0000006 CMP R1, #FSTIOL ;Is this a CL line?
29 012344 103463 BLO 9% iBr if not
26 012346 012702 000020 MoV #16. . R2 ;8et minimum size for CL lines
27 ;
28 i  Determine how much space to allocate
29 H
30 012352 016100 000000¢ 2% MoV LHIRBA(R1), RO iGet requested size
31 0123546 001002 BNE 8% iBr if & size was specified
32 012360 013700 0000006 MoV VNCSLO, RO iUse default value
33 012364 020027 0000006 8% CMP RO, #MAXSLO iConstrain size to 255 bytes
34 012370 10140Z BLOS 3% i Br if ok
35 012372 012700 0000006 MOV #MAXSLO: RO iReduce size
36 012376 020002 3% CHMP RO. R2 iCompare with acceptable minimum
37 012400 103001 BHIS 4% iBr if ok
38 012402 010200 MOV R2, RO iUse minimum size allowed
39 012404 01004681 0000006 4% MOV RO, LHIRBA{(R1) ;i Set # bytes to be allocated for silo
40 ;
41 ; Allocate the space
42 i
43 012410 010561 0000006 MOV RS, LHIRBB(R1) ;8et base address of buffer
44 012414 0103561 0000006 MOV RS, LHIRBP(R1) i Init pointer where to store next char
45 012420 0105461 0000006 MOV RS:; LHIRBG{(R1) i Init pointer where to get next char
446 012424 0100461  000000G MOV RO, LHIRBS(R1) iSet # free bytes in buffer
47 012430 0460005 ADD RO, RS iAllocate space for buffer
48 012432 010561 000000€ MOV RS, LHIRBE(R1) i Set address beyond end of buffer
49 i
50 i Bet up control information about when to send XON and XOFF
31 ;
52 012436 006200 ASR RO ;Get 1/2 of buffer size
593 012440 162700 000002 5UB #2, RO s Minus two characters
54 012444 116102 0000006 MOVB LHIRBC(R1),R2 ;Get specified size for XOFF point
55 012450 00100: BNE 5% ;Br if value specified
546 012452 113702 0000006 MOovB VNCXOF, R2 ;i Try default
D7 012456 020200 0% CMP R2: RO ; Is specified value ok?
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BL.OS
MOV
MOVB
MOVB
BNE
MOVB
CHMpP
BLOS
MOV
MOovB

&%

RO, R2

R2; LHIRBC(R1)
LHIRBC+1(R1),R2
7%

VNCXON, R2

R&: RO

10%

RO, R2

R2. LHIRBC+1(R1)

H Do the next line

suR
BGT

; Finished

ALCSLO ~— Allocate sileo buffers for lines
58 012460 101401
59 012442 010002
60 012464 110261 0000006 &%
61 012470 116102 0000016
62 012474 001002
&3 012476 113702 0000006
&4 012502 020200 7%
65 012504 101401
b6 012506 010002
67 012510 110261 0000016 10%:
&8 H
69
70 i
71 012514 162701 000002 P
72 012520 003302
73 H
74
75 ;
76 012522 005205
77 012524 042703 000001
78 012530 012602
79 012532 012601
80 012534 000207

INC
BIC
MOV
MOV
RETURN

#2, R1
is

RS

#1,R5
{SP)+, R2
{(SP)+,R1

Page 37-1

;Br if yes

;i No, use size/2-2

;Set # of chars when XOFF sent
;Get specified size for XON point
iBr if a value was specified

i Try default

; Is specified value ok?

;Br if ok

iNo, use size/2-2

iSet # of chars when XON sent

;Get next line index number
ilLoop if more to do

iForce RS to be even

-~
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ALBFX

CONDUDWR -

PI P = it b s b et et e et
= OgONDIPURWURN=-O

R
n
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——- Allocate buffers in extended memory region

. BBTTL  ALBFX

R1,-(5P)
R&, -{8P)
R3, ~{(5P)

—-— Allocate buffers in extended memory region

oo cvans s —— s caats S So0es ot sas W S o S

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

64-Byte address of base of free memory region.

Address above top of buffers allocated.

i Allocate character buffers for all lines

#2, R1

#$DEAD, LSW3{(R1)

2%

R1., #FSTDL.

1%

R1i, #.8TDL

2%

RS, LTTPAR(R1)
#VPARG, R2

R2, LINBUF (R1)
LINSIZ(R1),R0O
RO, LINSPC(R1)}
RO, R2

R2, LINEND(R1)
RO, R3

#7,R3

#-3, R3

R3.R2

R3, RO

R2, LOTBUF (R1)
LOTSIZ(R1), RO
LOTSIZ(R1),R2
Ra, LOTEND{(R1)
#77, RO

#—-5, RO

RO, RS

#2: R1

R1., #LEBTSL

3%

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

i GET 18T JOB INDEX NUMBER

; I8 THIS LINE INSTALLED?

i BR IF NOT -— DON‘T ALLOCATE ANY BUFFER SPACE
; I8 THIS A DETACHED JOB LINE?

; BR IF NOT

;s DETACHED JOB LINE?

; BR IF DETACHED JOB —— DON‘T ALLOCATE BUFFERS
i BET PHYSICAL MEMORY PAR OFFSET FOR BUFFER

i GET VIRTUAL MEMORY ADDRESS FOR BASE OF PAR6G
; INPUT BUFFER STARTS AT BASE OF PAR6 REGION

i GET # BYTES FOR INPUT BUFFER

i SET # FREE BYTES IN INPUT BUFFER

i ADVANCE VIRTUAL ADDRESS

; POINTS PAST END OF INPUT BUFFER

;Get # bytes in input buffer

;i Bound up to multiple of 8

i Get # bytes needed in activation—-flag buffer
i Reserve space for activation—flag buffer
iAccumulate total buffer space

; POINTS TO START OF OUTPUT BUFFER AREA

i ACCUMULATE # BYTES IN BOTH BUFFERS

;s ADVANCE VIRTUAL ADDRESS COUNTER

; BAVE ADDRESS OF END OF OUTPUT BUFFER

; BOUND UP TO MULTIPLE OF &4 BYTES

; CONVERT TO # &4-BYTE BLOCKS ALLOCATED

; ADVANCE PHYSICAL MEMORY PAR ADDRESS

; ADVANCE L INE NUMBER

;i HAVE WE DONE ALL LINES YET?

;BR IF MORE TO DO

i Allocate space for shared file record locking data structures

H Inputs:

; RS =

H Outputs:

; RS =
012536 010144 ALBFX: MOV
012540 010246 MOV
012542 010346 MOV

; Note:
012544 012701 000002 MOV
012550 0327461 000000 000000GC 3%: BIT
012556 001047 BNE
012560 020127 0000006 CHP
012564 103403 BLO
012566 020127 0000006 cMpP
012572 101441 BLOS
012574 0105461 0000006 14 MoV
012600 012702 0000006 MOV
012604 010261 0000006 MOV
012610 016100 0000006 MOV
012614 010061 000000G MoV
012620 060002 ADD
012622 010261 0000006 MOV
012626 010003 MOV
012630 062703 000007 ADD
012634 072327 177775 ASH
012640 0460302 ADD
012642 040300 ADD
0124644 010261 0000006 MOV
012650 066100 0000006 ADD
012654 0646102 0000006 ADD
012660 010261 0000006 MOV
012664 062700 000077 ADD
012670 072027 177772 ASH
012674 040005 ADD
012676 062701 000002 2% ADD
012702 020127 0000006 cMP
012706 101720 BLOS
012710 005737 0000006 8T
012714 001451 BEQ
012716 013737 0000008 000000€ MOV
012724 013737 0000006 0000006 MoV
012732 010537 0000006 MOV
012736 012701 0000008 MOV
012742 070137 00000086 MUL.

VMXSF

o%

VNUMDC, NUMDCD
VMXSFC, NUMCDB
RS, LOKMEM
#FF$$5Z, R1
VMXSF. R1

; Shared file support wanted?

;Br if not

;i Set number of data cache blocks
; Set number of free CDB‘sg

; 8et phys address of base of area
;8ize of an FDB

; Times number of FDB’s
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-~ Allocate buffers in extended memory region

ALBFX

58
59
60
ai
62
63
&4
&5
6b
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
a2
83
84
85
86
87
as
89
90
91
92
93
94
95
96
97
98
99

100

101

102

103

0127446
012752
012756
Qig760
012764
012770
012772
012774
013002
013004
013010
013014
013020
013022
013026
013032
013036

013040
013044
013046
01305
013054
013060
013044
013070
013072
013076

013100
013104
013106
013112
013116
013122

013124
013126
013130
013132

062701
013703
006303
06703
070337
060301
012703
070337
060301
062701
072127
042701
060100
010537
013701
070127
060105

105737
001415
013701
001412
010361
113703
072327
060305
016101
001344

012701
001407
010537
062701
072127
060105

012603
01260
012601
000207

000000C
0000006

0000006
000000¢

0000006
0000006

000100
177772
176000
0000006

000000%:
000010

0000006
0000006
0000006
0000006
000003

0000006

0000006

0000006
000077
177772

ADD
MoV
ASL.
ADUD
MUL
ADD
MoV
MUL.
ADD
ADD
ASH
BIC
ADD
MOV
MOV
MUL
ADD

HBNLINESHFWSESSZ>, R1 ;s Space needed for wait blocks
VMLBLK, R3 iMax blocks a CDB may hold locked

R3 i Two bytes per entry

#FCHLBN, R3 iAdd base size of a CDB

VMXSFC, R3 i Times number of shared file channels
R3, R1 ;iAccumulate space needed

#DCHE$5Z, R3 iSize of a data cache descriptor

VNUMDC, R3 i Times number of data cache entries

R3, R1 i Reserve space for data cache descriptors
#464. , R1 ;i Bound up to 64 byte unit

#-6,R1 iConvert to # &4 byte units

#1746000, R1 iClear sign extension

R1,R5 iReserve space for data structures

RS, LOKCSH i Bave pointer to start of cache buffer area
VNUMDC, R1 i ¥ shared—file data cache blocks wanted
#8. . R1 ;8 b4-byte blocks each (512 bytes each)
R1.RS iReserve space for data cache buffers

i Allocate space for mapped 1/0 buffers

2% TETH
BEQ
MoV
BEQ
6% MOV
MOVB
ASH
ADD
MOV
BNE

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

MIOBHD. R1 iPoint to 1ist mapped I/0 control block
7% iBr if no more buffers needed

RS, MI$SBFP(R1) ; Set address of base of buffer

VMIOSZ, R3 ;Get # blocks for buffer

#3, R3 ; Convert to # 64-byte pages

R3, R5 ifAllocate space for buffer
MISLNK{(R1),R1 ;i Get address of next control block
g 2 iLoop if more to allocate

i Allocate space for performance monitor data buffer if it is wanted.

7%: MoV
BEQ
MoV
ADD
ASH
ADD

; Finished

FE: MOV
MOV
MOV
RETURN

#PMSIZE, R1 ; DID USER GEN IN PERFORMANCE MONITOR FEATURE?
9% i BR IF NOT

RS, PMPAR ; SET BASE ADDRESS OF PM BUFFER

#77,R1 s BOUND SIZE UP TO 64-BYTE MULTIPLE

#-6,R1 ; CONVERT TO # 64-BYTE BLOCKS

R1,R3 ; ADVANCE FREE MEMORY POINTER

(SP)+,R3

(SP)+, R2

(SP)+,R1

_—
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OPNKMN —— Open channel to TSKMON

1

2

3

4

5

é

7

8

9

10

11

12

13

14

15

16

17 013134 010244

18

19
20
21 013136
22 013156 103517
=23
24
25
26 013140 013702 0001527
27 0131464
28
29 013220 016200 0000350
30 013224 062700 000003
31 013230 042700 000001
32 013234 010037 0000006
33

34 013240 162700 0000006
359 013244 010037 0000006
36 013250 062700 000777
37 013254 000241
38 013256 006000
39 013260 000300
40 Q13262 042700 177400
41 013266 063700 0000006
42 013272 010037 0000006
43
44 013276 016237 000042
45
446 013304 016237
47
48

49

30

ol

52 013312 016237

53

24

599

96 013320 012700 000000C
57 013324 013702 0000727

000040 Q000006

000300 0000006

0000006

e we we O e we fes e twa fwe we fwe tee we we  fwe % e

e e e ter e

.BBTTL  OPNKMN ~-— {ipen channel to TSKMON

- oan v 0000 S22t e et S48 o W G Mt St e e S O i v S S e Soiem Sooes S S Badhs Pt S4ADS SSams SO St Sesse SO SRbm Seem Se46h LM dosde S CmOe S SO RO S0ees SOE S SPRSR €U fmem S GO dmtes furte e b AR S44RS R e S e SO Y SEP . e AP SO S PSR o0t w0ver

OPNKMN is called to open an I/0 channel to TSKMON SAV file and to
set up information about TSKMON.

Inputs:

RS = Address of base of free memory area
Outputs:

KMNCHN = Saved status of channel to use to access TSKMON SAV file.

KMNTOF = Top of memory address for TSKMON.

KMNHI = Top address of TSAMON — KMNBAS.

KMNPGS = Number of 25&—~word memory pages needed for TSKMON & context ares
KMNSTK = Address of stack to use while TSKMON running.

KMNBTR = Starting address of TSKMON.

PNKMN: MOV Rz, —{SP)

Lookup TSKMON file.

. LOOKUP #AREA, #1, #AMNNAM ; TRY TO FILE KMON 5AV FILE
BCS 9% ; BR IF NOT THERE

Read block O of save file and extract some information.
MoV WRKBUF, R2Z ;Point to work buffer

. READW #AREA, #1, R2, #256. , #0 ; READ BLOCK O OF SAV FILE
Determine size of kmon

MOV 50(R2), RO s GET TOP ADDRESS OF KMON
ADD #3, RO i BOUND UP TO NEXT WORD
BIC #1, RO i FORCE EVEN

MOV RO, KMNTOP

Determine number of 254-word memory pages needed while kmon running.

5UB #KMNBAS., RO ;i BASE ADDRESS OF KMON

MoV RO, KMNHI ; TOP OF TSKMON — KMNBAS

ADD #511. , RO i BOUND UP TO PAGE SIZE

CLC

ROR RO s CVT TO # WORDS

SWaAB RO i CVT TO # PAGES

BIC #C377, RO

ADD CXTPAG: RO ; # PAGES NEEDED FOR JOB CONTEXT AREA

MOV RO, KMNPGS i# 256~-wd pages needed for kmon + context area
Determine Kmon stack pointer.

MOV 42(R2), KMNSTK i INITIAL STACK POINTER FOR KMON
Determine Kmon starting address.

MOV 40(R2), KMNSTR ; STARTING ADDRESSH

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

MOV 300(R2), DTLX ; BET DEMO TIME-LIMIT
Now save status of channel so we can do a reopen when we need kmon.

s GET KMON CHANNEL SAVE AREA
i GET KMON DEVICE NAME

MOV HKMNCHN, RO
MOV KMNNAM, R2

A,
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OPNKMN ~- Open channel to TBKMON

28 013330 004737

59
&0
61
&2
&3
b4
65
ab
a7
&8
49
70
71
72
73
74
75
76
77
78
79
80
81
a2
83

013334
013354
013356
013362
013366

013372
013374

013376
013404
013412

013416
013424
013432

103410
012700
013702
004737

012602
000207

000137

000137

0246167

0000006

000102~

0246167

004250

Q04250

Call SETCHN

; BAVE CHANNEL STATUS

H Lookup CCL. S8AV and save channel status for it.

. LOOKUP #AREA, #1, #CCLNAM; LOOKUP 8Y: CCL. 8AV

BCS g%
MoV #CCLSAV, RO
MOV CCLNAM, R2
CALL SETCHN

; Finiched

10%: MOV (SP)+, R2
RETURN

i BR IF CAN’T FIND CCL
i CHANNEL SAVE AREA

;s DEVICE NAME

; BAVE CHANNEL STATUS

i Error: We could not f£ind 8Y:CCL. 5AV

8%: . PRINT #TSXHD
.PRINT  #NOCCL
JHMP INISTP

H Error: We could not

PE: . PRINT #TSXHD

.PRINT #NOKMON

WHMP INISTP

i PRINT ERROR MESSAGE
; ABORT INITIALIZATION

locate TSKMON SAV file.

i PRINT ERROR MESSAGE

i ABORT INITIALIZATION

LY
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MAn,

CLLINIT —— Initialize Cl. handler

i CBBTTL CLINIT —— Initialize CL handler

"2 3 e s o 1 e s 2 o st e S St S S S R . Ot i 2 i S S S S0 S S o e S S S (e U S S 0 S R s . 4 O S S S S e e e . e S S S St e b B At i et S S St Sk S e e
3 5 Perform initialization for €L {(Communication Line) handler

4 i

5 i Inputs:

& ; RS = Address of start of free memory area.

7 i

8 i Butputs:

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

10 H

11 013436 010146 CLINIT: MOV R1, —(SP)

12 013440 010244 MOV Ra2, —(SP)

13 013442 010344 MOV R3, —{8P)

14 ;

15 ; Initialize tables for each CL unit

lé H

17 013444 005003 CLR R3 iAccumulate ring buffer sizes in R3
i8 0134446 012701 000000C MoV $24CLTOTL~12:R1:6et index # of last CL unit

i9 ;
20 i BSee if this CL unit is connected to hardware or is free to be
21 i connected later to a time—-sharing line
2 i
23 013452 016102 0000006 14: MoV CLELIX(R1),R&Z ;Is this CL unit assocciated with a line?
24 013456 001416 BEQ 5¢ iBr if not
25 0134460 012762 0000006 00000006 MoV #$SXON, LSW10(R2); Send XON when we start the line
26 013466 010142 - 0000006 MoV R1, LCLUNT(R&) iAssociate the CL unit with this line
27 013472 005762 0000006 T8T RSR(R2) ;i Does this unit have a specified RS5R addr?
28 013476 001006 BNE 5% iBr if yes
29 013300 005742 0000006 T8T LMXNUM{RZ) i Is this a8 mux line?
30 013504 001003 BNE 5% ;Br if yes
31 013506 005061 0000006 CLR CL$EPS{(R1) ; Bay no endstring buffer
32 013512 000472 BR 4% iline is not genned in
33 ;
34 i Allocate and set up pointers for the output ring buffers
35 ;
36 013514 010341 0000008 5% MOV RS, CL$ORB(R1) ; 8tart of output ring buffer
37 013520 010361 0000006 MoV R5, CL$0ORP (R1) ; Input character pointer
38 013524 010561 0000006 MOV RS, CL$0ORG(R1) iNext available character pointer
39 013530 012700 0000006 MOV #CLORSZ, RO ;Get default output Ting buffer size
40 013534 005702 8T R2 ; Is this CL unit connected to a line?
41 013536 001402 BEQ 6% iBr if not
42 013540 016200 0000006 MOV LOTSIZ(R2). RO iGet size of output rting buffer
43 013544 010061 0000006 (o% 5 MoV RO, CL$ORA(RL) ; Bet size of output ring buffer
44 013550 010061 0000006 MOV RO, CL$ORS(R1) ;i Available space in ring buffer
45 013554 060000 ADD RO, RS iPoint beyond end of ring buffer
446 013556 010561 0000006 Mov R5, CL$0ORE(R1) iAddress past end of ring buffer
47 013562 0460003 ADD RO, R3 iAccumulate size of output ring buffers
48 ;
49 i Allocate space for end-of-file string buffer

50 ;

51 0135464 Q10541 0000006 MOV RS, CL$EPS{(R1) iSet pointer to end-of-file string buffer
52 013570 0050&1 0000008 CLR CL$EPP(R1) iNo string to print yet

53 013574 042705 0000018 ADD #ICLEOFS+1», RS ;Reserve space for buffer

54 013400 062703 0000016 ADD #LCLEOFS+12, R3 i Accumulate buffer space

59 ;

56 ; Initialize end—of-file form—-feed count

a7 i
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CLINIT - Initialize CL handler

58
59
&0
61
62
&3
64
65
6é
&7
68
&9
70
71
72
73
74
75
76
77
78
79
80
81
82
a3
84
85
8é
87
88
89
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

0134604

013610
013614
013616
013620
013624
013630
0134632
0135636
013642
013644
0134650
013654
013656
013662

013466

0134674

013700
013704

013706
013714
013720
013724
013732
013740
013746
013752
013760
013744
013770
013774
0137764

014002
014010
014012
014020
014024
014030
014036

005061

012700
005702
001421
016204
032702
001402
052700
032702
001402
052700
032702
001402
052700
010061

012761

005041

162701
00226

062737
013701
010137
013761
012761
012761
005061
012761
062703
062703
010361
005205
042705

22727
101430
Q62737
013701
010137
013761
012761

0000006

0000006

0000006
0000006

0000006
0000006

0000006
0000006G

0000006
0000006

000102

0000006

000002

000002

0000006
0000006
000202
0000006
000000C
0000006
0000066
000000G
000000C
0000006

000001

0000006

000002

0000006
0000006
0002107
0000006

000000

0000000

0000006
000006
0000006

000000G

000010

0000006

0000006
0000006

3%

7%:

i
i

H

?

Page 40-1

CLR CLSEPN(RL) ; Init ENDPAGE=D

Initialize option word

MoV #<CO$DEF >, RO iGet default option flags

T8T R2 i Is this CL unit connected with a line?
BEQ 7% ;Br if not

MOV ILSW2(R2), Ra iGet line options

BIT #4TAB, R2 ; Does hardware support tabs?

BEQ 2% i Br if not

BIG #CO$STARB, RO ; 8et hardware—tab flag

BIT #$FORM, R2 ; Does hardware support form feeds?
BEQ 3% i Br if not

BIs #CO&FF, RO ;i Bet hardware—form—feed flag

BIT #48BIT, R2 ; Does harduware want 8 bit support?
BEQ 7% ; Br if not

BIS #CO$8BT, RO ;Enable 8 bit support for CL line
MoV RO, CL$0OPT(R1) i Bet options for this CL line

Initialize page length

MOV #66. , CLSLEN(R1) ;i Say page length = &6 lines

Initialize status flags

CLR CL$STA(R1) iInitialize status flags

Do next line

Make

; Get index # of next unit
ilLoop if more units to initialize

5UB #2, R1
BGE is

a device table entry for "CL" device

ADD #2, NUMDEV i One more device

MOV NUMDEV., R1 iGet device table index

MoV Ri., CLDEVX i Remember index number of CL device

MoV R50CL., PNAME(R1) ;Set device name ("CL")

MOV #CLETS, DVSTAT(R1) ; Set dev status flags

MOV #$#<DXENCA 'DXSNMT ! DX$NRD>, DVFLAG(R1) ;iDevice info flags
CLR DEVSIZ(R1) iClear device size

MOV #CLHEAD+6, HANENT(R1) ;Set handler entry point {(4th word)
ADD #CLSIZE, R3 iGet size of handler

ADD $CICLTOTL#46. >+<NIOL*¥32. 23, R3 i Add size of tables in TSGEN
MoV R3, HANSIZ(R1) iSet size of handler

ING RS iMake sure free—memory pointer is even
BIC #1.R5

a device table entry for C1l if there are more than 8 CL units

CHMP #CL.TOTL., #8. ; Are there more than 8 CL units?
BL.OS 13% iBr if not —— Don’t need C1

ADD #2, NUMDEV i One more device

MoV NUMDEWV, R1 iGet device table index

MOV R1, C1DEVX i Remember index number of Cl. device
MOV R50C1, PNAME{R1) ;S8et device name ("C1")

MOV #CLSTS, DVSTAT(R1) ;Set dev status flags

ARy,
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CLLINIT —-— Initialize CL
115 014044 012761
116 014052 005061
117 014056 012761
118 014064 012761
119
120
121
122
123 014072 105737
124 014076 001023
125 014100 113703
126 014104 000303
127 014106 153703
128 014112 012702
129 014116 020322
130 014120 001407
131 014122 005722
132 014124 020227
133 014130 103772
134 014132 012701
135 014136 000401
136 014140 011201
137 014142 110137
138
139
140
141 014146 012603
142 014150 012602
143 014152 012601

144

014154

000207

handler
000000L ONO000E
0000006

000006¢ 0000006
000004 0000006

0000006
0000006

0000006
000522

000556

000021

0000008

MOV
CLR
MOV
MOV

P

3% TETB
BNE
mMovp
SWAR
BIGB
MoV

10%: CMP

BEQ
ST
CHMP
BL.O
Moy
BR

124 MoV

11%: MovB

; Finished

P%: MOV

MOV

MoV

RETURN

#<DXENCA | DXENMT ' DXENRDS, DVFLAG(RY) ; Device info flags

DEVSIZ(R1)

;iClear device size

#CLHEAD+6A, HANENT(R1) ;Set handler entry point {(4th word)

#4. , HANSIZ(R1)

CLVERS

4
SYSVER, R3
R3
SYSUPD, R3
#CLVTBL., R2
R3, (R2)+
12%

{R2)+

R2, #CLVEND
10%

#17. ,R1
114
(R2),R1
R1, CLVERS

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

;i Set size of handler

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

iWas a version specified in TSGENY
iBr if yes

;i Get current RT-11 version number
iPut in high order byte

i Put update number in low-order byte
iPoint to table with CL wversion numbers
;Is this entry for our version?

i Br if yes

;8kip cell with CL version

;Checked all table entries?

iloop if not

; Set default CL version if not found

;i Get correct CL. version
i S5et CL. version number
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LDINIT —— Determine LD translation table format

1

2 § o ———
3 H

4 ;

5 ;

é H

7 i

8 0141546 010144 LDINIT:
? 014160 113701 0000006

10 0141464 001022

11 014146 010244

12 014170 010344

13 014172 013703 0000006

14 014176 012701 000001

15 014202 012702 0005567

14 014206 022203 1%

17 014210 001404

18 014212 005712

19 014214 001374
20 014216 012701 000002
21 014222 110137 0000006 5%
22 014226 012603

23 014230 012602
24 014232 012601 9%

25 014234 000207

.8BTTL LDINIT ~— Determine LD translation table format

e o7ase et e vt et St o Sram SEeOS Seete W Soa $eetn S40de Sate ot (et Semey doown SPute Geags Sadse GURE: $60ES SO SOSE ST T4 PR PEVES TSNS SRS Gemen RO Shete Sasum SHSSY Mases S0ese o o - e e cmson taven Gosen Somin Catne s omas Sate et e s Smems.

RT—-11 V5.4 changed that format of the LD translation tables.

Determine which version of RT—11 1s being used and set the
appropriate value for LDVERS to generate correct table
format in response to LD . SPFUN 372

MOV R1, -(5P)

MOoVE L.LDVERS, R ; See if value was specified in TSGEN
BNE 9% i If value specified in TSGEN., use it
MOV R&, —{8P)

MoV R3, -{(SP)

MOV SYSVER, R3 iGet current RT version and update

MOV #1,R1 i Assume version format RTS. 3 or earlier
MOV #L.D1TBL., R2 ;Point to table of versions using format 1
CHMP {(R2)+,R3 i Does this entry match actusal version?
BEQ 5% sExit if so

T8T @Rz ;End of table?

BNE 1% i Keep looking if more entries

MOV #2, R1 i If not in format 1 table, use format 2
MOVEB R1, LDVERS ; Remember for LD SPFUN 372

MOV {(SP)+,R3

MoV {SP)+, R2

MoV {SP)+, R1

RETURN
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INDINI -— Initialize IND program

1

2

3

&

5

&

7

=]

q

10

11

12 014236 010246

13 014240 0103446

14

15

16

17 014242 005037 0000006
i8

19
20
21 0142446 013737
22 014254
23 014274 103002
24 014276 000137 0147307
2
26
27
28 014302 013703 000152
29 014304
30 014342 016302 0000464
31 014344
32 014404 162702 001000
33 014410 040302
34 014412 011203
35 014414 020312
36 014416 001003
37 014420 062702 000006
38 014424 000773
39 014426 005722
40 014430 012237 000000¢
41 014434 011202
42 014436 062702 000377
43 014442 000302
44 014444 042702 177400
45 014450 Q10237 0000000
4&
47
48
49

50 014454 012700 0000006
51 014460 013702 0002447
52 014444 Q04737 Q246167
93

24

55

56 014470 013703 0000006
97 014474 Q70327 000000

0000006 000264

H
i
K
i
H
H
h)
H
H

. SBTTL

INDINI -

Thursday 17-Dec-87 08:39 Page 42

~ Initialize IND program

T S it 00 S004s U0t et e et et Satn 10 b oo S Svar St ShewS See Sempe S 404D 0 AR SO BrPeD Boved SO GReRS S SHASY Eee Sy SO SERSL S SHeES R SLeTE MO AR SPPRY Sl SO0 WS SO Sh SO ot Sebes Smttn Suure v Ses0e oo SR 00008 e o v o o oo

Perform initialization for IND program.

Outputs:

If IND is available,

INDSAY = 5 word
INDDBL. =
INDDBS = Number of b
INDTSY = 5 word
INDINI: MOV R2, —(8P)
MOV R3, —(SP)

O%:

b%:

L

the following information is set up:

. SAVESTATUS block for 8Y: IND. BAV file
Lowest block # within IND. 8AV file of data overlay segment.

locks used for data overlay segment.

. SAVESTATUS block for SY: TEXIND. TSX file

Determine if IND support is wanted

CLR

INDSAV

; ASSUME IND SUPPORT NOT WANTED

Lookup SY: IND. S8AV file

MoV

SYNAME, INDNAM

s LOOK UP IND ON BOOT DEVICE

. LOOKUP H#AREA, #1, #INDNAM ; TRY TO FIND SY: IND. SAV

BCC
JHMP

4%
9¢

; BR IF FOUND IND
s IF CAN‘T FIND IND, THEN NO IND SUPPORT

Bet up information about IND overlay data segment

MoV

. READW
Mov

. READW
SUB
ADD
MoV
cMp
BNE
ADD

BR

T8T
MoV
MOV
ADD
SWAB
BIC
MOV

WRKBUF, R3 iGet pointer to work buffer
HAREA, #1, R3, #256. , #0 ; READ IN BLOCK 0 OF SAV FILE

64(R3),R2 i GET POINTER TO OVERLAY TABLE
#AREA, #1, R3, #254. , #1 ; READ IN BLOCK 1 WITH OVERLAY TABLE
#1000, R2 ; GET ADDRESS OF OVERLAY TABLE REL TO BLOCK 1
R3:;R2 ; ADD BASE ADDRESS WHERE BLOCK 1 DATA IS
{R2).R3 i Get virtual address of segment O

R3, (R2) i Search for 1st segment with different addr
6% iBr if found it (this is the data segment)
#4, R2 iPoint to overlay table entry for next seg
5¢

(R2)+ ;Point to word with block # if SAV file

(R2)+, INDDBL

; GET BLOCK # IN SAV FILE OF DATA OVERLAY

{(R2),R2 i GET # OF WORDS IN OVERLAY SEGMENT
#255. , R2 ;s ROUND UP TO NEXT BLOCK

R ; CONVERT # WORDS TO # BLOCKS
#CL3775, R

R2. INDDBS ; BAVE # BLOCKS USED FOR DATA OVERLAY

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

MOV
MoV
CALL

#INDSAV, RO ; GET ADDRESS OF SAVESTATUS BLOCK
INDNAM, R2 i GET RADSO DEVICE NAME
SETCHN i BAVE FILE STATUS

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

Moy
MUL

INDDBS, R3
#CLBTSL /25, R3

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

A,
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INDINI —- Initialize IND pragram
o8
o9 H
&0 H l.oad Rt—11 device handler for ind swap file
61 H
642 014500 013700 0000008 MoV INDFIL, RO ; Get name of the device
63 014504 004737 02517467 Call RTFTCH i Try to fetch the RT—11 device handler
64 014510 103524 BCS 11% ;Br if error on handler fetch
&5 i
bb i See if TSXIND file already exists
&7 H
48 014512 . LOOKUP #AREA, #1, #INDFIL ; DOES SY: TSXIND. TSX FILE EXIST NOW?
69 014532 103410 BCS 1% ; BR IF NOT
70 014534 020003 CMP RO, R3 3 I8 IT OF THE CORRECT SIZE?
71 0145346 001462 BEQ 2% ; BR IF YES
72 0143540 . PURGE #1 s FILE IS OF WRONG SIZE
73 014546 . DELETE #AREA, #1, #INDFIL; DELETE OLD FILE
74 3
75 i File does not now exist
76 i Create new file
77 i
78 014566 i1%: .ENTER #AREA, #1, #INDFIL,R3 ; CREATE NEW TSXIND FILE
79 014612 103451 BCS 10% i BR IF ERROR ON CREATE
80 0144614 010302 MOV R3. R2 i # BLOCKS IN FILE
81 0144616 0035302 DEC R2 s GET # OF LAST BLOCK IN FILE
82 014620 .WRITW #AREA, #1, WRKBUF, #256. . R2 i WRITE TO LAST BLOCK OF FILE
83 014654 . CLOSE  #1 ;s NOW CLOSE THE FILE
84 0146464 . LOOKUP #AREA, #1, #INDFIL ; REOPEN TSXIND FILE WITH LOOKUP
85 ;
864 i Do . SAVESTATUS for SY: TSXIND. TSX file
a7 ;
88 014704 012700 0000006 2% MoV #INDTSV, RO ; POINT TO SAVESTATUS BLOCK
89 014710 013702 0000006 MOV INDFIL, R2 i GET RADS0O DEVICE NAME
Q0 014714 004737 0246167 CALL SETCHN i BAVE FILE INFO
21 014720 . RELEAS #INDFIL iRelease device handler
P2 ;
?3 3 Finished
24 3
29 014730 012603 9% MoV (SP)+,R3
26 014732 012602 MOV (8P )+, R2
97 014734 Q00207 RETURN
28 H
99 i  Error occurred while opening SY: TSXIND. TSX file
100 ;
101 014736 10%: .PRINT #TSXHD iPrint error message
102 014744 .PRINT #INDOPN
103 014752 004737 0101427 CALL SPNEED iPrint info about number of blocks needed
104 ’ ;
105 i Error: Invalid device specification.
106 ;
107 014756 010001 11s%; MoV RO, R1 ; Bave device name
108 014760 . PRINT #TSXHD iPrint error message
109 014764 . PRINT #INDOPN
110 014774 004737 0101707 CAaLL BADDEV ;iPrint invalid device specification

-~
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UCLINI

NONOU R WA -

PR
- O

LRI e B S S S S P S
=OJONDUO SN

P
LN

BELEBDELEERLOUWNOLOLNWWENNMNINNR
SONOURLGBUN-OYONITUDWUN=OJ0DNDPUDL

50
51
52
53
24
25
T
a7

-— Initialize TSXUCL data file

015000
015002

015004
015010
015012
015016

015020
015024
015030
015032
015036
015040
015044

015050

015054
015060
015064

015046
015106
015110
015112
015114
015122

015142
0151466
015170
015172

010244

010346

105737
001536
01370
001533

012700
062700
070200
062703
005502
071227
010237

070227

013700
004737
103523

103415
020003
0014464

103452
005303

0000006

0000008

0000006
0000006

0007776

001000
0000006

000000¢

0000006
0251767

.SBTTL UCLINI -— Initialize TSXUCL data file
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UCLLINI is called to initialize the TSXUCL data file which is used
to store vser—defined commands.

Cutputs:
TOXUCL data file is initialized
UCLBLK = Number of blocks in data file for each job.

UCLINI: MOV R&, -{(5P)

e e N e

MoV R3. —=(5P)

Determine if TSXUCL data file is needed

TSTB VUSCL 3 Is TSXUCL being used at all?
BEQ 9% ;Br if not
MOV VUCLMC, R2 ;Get maximum number of commands

BEQ 9% iBr if none allowed

Determine number of blocks needed in data file for each job

MOV HUKSESZ, RO ;Size of each keyword descriptor

ADD #USSHSZ, RO i8ize of each command string descriptor

MUL RO, R2 i Compute total # bytes for keywords+commands
ADD #HUCS$$5Z+511. , R3 ; Add space for control information &% round up
ADC R2 iPropogate carry

DIV #512. . R2 iConvert to # of blocks needed

MOV R2: UCLBLK ;i Save number of blocks needed per job
Multiply by number of jobs to get total file size
MUL #<LBTEL /2%, R2 ; Times total number of jobs
L.oad Rt—-11 device handler for ind swap file.
MOV UCLDAT. RO i Get name of the device
CALL RTFTCH i Try to fetch the RT—11 device handler
BCS 114 ;Br if error on handler fetch

The total required file size is now in R3.
See if the file already exists.

. LOOKUP #AREA, #1, #UCLDAT ; See if the file exists now

BCH 1% iBr if file does not exist

CMP RO, R3 iIs existing file of correct size?
BEQ 2% ;Br if yes —— use the old file

. PURGE #1 ; Purge the channel

. DELETE #AREA, #1, #UCLDAT; Delete the old file
Create a new data file
.ENTER #AREA, #1, BUCLDAT.R3 ;;Create new data file
BCS 10% iBr if error creating the file
DPEC R3 ;Get # of last block in the file
.WRITW  #HAREA, #1, WRKBUF, #256. , R3 s Write to last block of file

Translate possible logical device name to physical name and close

" S G Sorme Satmt (it e Yo Qa0 S SO0 e Some Somme St

A~y

F
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~— Initialize THEXUCL data file

UCL.INI

o8
o9
&0
&1
b
63
64
65
bé
&7
68
69
70
71
72
73
74
75
76
77
78
79
80
a1
82
83
84
895

015230
01990
015254
015260
015264
015270
015276

015306
015310
015312

015314
015322
015330

015334
015336
015344
015352

V1370
0463702
062702
010237

012603
01260
000207

004737

0100061

004737

00003 *
000030
000036
0000006

<
Joub
O
et
B
n

010170°

; (Physical name is needed for TSXUCL program.)

2% . CE8TAT H#AREA, #1, #NFSBLK s GET CHANNEL STATUS INFORMATION
MOV <NFSBLK+12>, R2 i FETCH DEVICE NAME IN RADS0O
ADD <NFSBLK+10 R2 i ADD IN DEVICE UNIT NUMBER
ADD #™~R O, R2 s CONVERT UNIT NUMBER TO RADSO
MOV RZ2.: UCLDAT s SET PHYSICAL NAME BACK INTO TSGEN CELL
. CLOSE  #1 iClose the file
. RELEAS #UCLDAT iRelease device handler
H Finished
9% MOV (SP)+,R3
MOV {(SP)+, R2
RETURN

H

i  Ervvor creating the data file

10%: . PRINT #TS8XHD iPrint error message
.PRINT #HUCLOPN
CALL SPNEED iPrint info about number of blocks needed

Error: Invalid device specification.

114 MOV RO, R1 i Save device name

. PRINT #TSXHD iPrint error message
.PRINT #UCLOPN
CALL BADDEV iPrint invalid device specification

L
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MEMINI —— Initialize memory management

1 CBBTTL MEMINI —— Initialize memory management
";2 § O e e e St s e s e e e o ot B it s S e see S e 450t St S - e et o ot e Sovm Serat ot o Suae oo St Sevee Seace Sems Sbete v Sopee Shote v sarsa
3 ; Initialize memory management registers for a 1-to—1 mapping.
4 i  But leave memory management turned off.

5 ;

& 015356 010144 MEMINI: MOV R1, -(5P)

7 0153460 010244 MOV R&, -(&P)

8 015362 01034646 MOV R3, -(8P)

7 015364 010444 MOy R4, -{8P)

10 0153646 010546 MoV RS, —(SP)

11 ;

12 ; Initialize all pages for a 1-to—1 mapping.

13 ;

i4 0135370 012700 Q000006 12%: MOV #KPARO, RO iKernel mode PAR O

15 Q15374 012701 0000006 MOV #UPARO., R1 iUser mode PAR ©

16 015400 012702 0000006 MOV #KPDRO, R2 i Kernel mode PDR 0O

17 015404 012703 0000006 MOV #UPDRO. R3 iUser mode PDR O

18 015410 012704 Q00010 MOV #8. . R4 i Initialize B pages

19 015414 005005 CLR RS ; 8et initial PAR value
20 015416 010520 2% MOV RS, (RO)+ ; Set kernel PAR
21 015420 010521 MOV R%, (R1)+ iSet user PAR value
22 0135422 012722 0774064 MOV #077404, (R2)+ ; Set kernel PDR
23 015426 012723 077406 MOV #0774046, (R3)+ iSet user PDR value
24 015432 0462705 000200 ADD #200, RS ~ iAdvance block number
29 015436 077411 S0B R4, 2% ; Init all pages
26 i
27 i Map kernel mode I/0 page (160000) to 177460000.
28 i
29 015440 012737 0000006 0000006 MOV #I0PAGE, @#KPAR7 ;Map 1/0 page
30 i
a1 ; Finished
32 ;
33 0154446 012600 MOV (SP)Y+,R5
34 015450 012604 MOy (SP)+, R4
35 015452 012603 MoV (SP)Y+,R3
36 015454 012602 MOV (SP)+, R2
37 0154546 012601 MOV (SP)+, R1

38 015460 000207 RETURN
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MEMTST —- Set up information about available memory space

1 .8BTTL. MEMTST —— Set up information about available memory space
= B et et B S 1 1 e -
3 5 MEMTST is called to set up information related to memory management.
4 i MEMIST performs the following functions:

5] ; 1. Determine how much memory is installed on machine.

) ; 2. Load Kernel mode mapping registers.

7 H

8 H Inputs:

9 ; RS = top of memory currently allocated for TEX and low memory buffers.
10 H

11 ; Outputs:

i2 ; PHYMEM = &4—byte block # above top of physical memory.

13 ; FMEMHI = 64-byte block # above top of memory available for system.
14 ; Kernel mode mapping registers loaded.

15 ; Memory management is left turned off.

16 i

17

18 ;

19 i Offset word to test for memory wrap — choose a8 location which will not
20 ; effect RT-11 or T8X-Plus initialization.
21 ;
22 000110 TSTWRD = 110 ;Offset word to test for memory wrap
23
24 015462 010144 MEMTST: MOV R1, —-(8P)
25 015444 010244 MoV R2, —(8P)
246 0154446 010344 MOV R3, —(5P)
27 013470 0104446 MoV R4, -{(5P)
28 015472 010544 MOV R5, —(5P)
29 015474 013744 000004 MOV e#4, —(5P) iBave illegal mem. ref. trap vector
30 ;
31 i Determine if this machine has & memory management register # 3.
32 H If it does not, then machine cannot possibly have more than 256Kb.
33 ;
34 Q015500 012737 01571467 000004 MOV #TRCSET, @#4 ;Catch trap
35 0155046 000240 NOP iClean out 11/73 pipeline
36 015510 000240 NOP i Before attempting trap
37 015512 005737 0000006 T8T @H#5SR3IMMR ;Try to access status register 3
38 015516 103402 BCY 22% iBr if MMU 3 status register is non—existent
39 015520 103237 0000006 INCB SR3FLG iNo trap. We must have SR3
40 H
41 i 1f we are running on a Professional, there is a register that tells
42 i us how much memory is installed on the machine.
43 ;
44 015524 22%;
45 . IF NE. PROASM
446 015524 105737 0000006 TETB PROFLG ; Are we Tunning on a Professional?
47 015530 001410 BEQ 26% iBr if not
48 015532 005005 CLR RS ;Load byte without sign extension
49 015534 153705 173050 BISB @#173050, RS i Get 32Kb top of system RAM boundary

20 015540 072527 000011 ASH #9. , RY iConvert to # 64 byte blocks

91 015544 142705 000010 s5UB #10, RS iDon’t use the last 512 bytes of memory
52 015550 000400 BR 7

93 015552 26

24 . ENDC i NE. PROASM

55 L IF NE, <PROASM—12 iAssemble if could be on a PDP-11

Db i

97 i We are not running on a Professional.

-~



TSINIT —— T8X startup initializ MACRO VO5.04 Thursday 17-Dec—-87 08:39 Page 45-1

MEMTST —— GSet up information about available memory space
o8 3 Test each page above TSX to see where the top of memory is.
59 ;
&0 MOV #RTNKM, @4#20 iUse I0T instruction to get out of user mode
61 CLR eH22
62 BIS #MMENBL., @#5ROMMR; Enable memory management
63 T8TB SR3FLE ;Does maching have mem management reg # 37
64 BEQ 4% iBr if non—existent
65 BIS #EMMAP, @#SR3MMR ;Enable 22~bit extended memory
bé ;
&7 i Map user page 7 to each successive 256—word block and attempt to access.
a8 i
a9 4% MOV #1024, ,R5 ; 8tart checking at &4Kb
70 o%: MOV RS, @HUPAR7 iMap user page 7 to page to be tested
71 BIS #UMODE, e#P5W iGo into user mode
72 T8T e#160000 iCan we access the page?
73 :
74 i Use IOT to get back into kernel mode.
75 H
74 107 iReturn to kernel mode
77 BCS &% i Br if memory is non—-existent
78 ADD #10,RD ;6o try next page
79 CMP RS, #177600 iDon’t enter I/{0) page
80 BLO 5%
81 ;
82 i Check for potential memory wrap {(on 18-bit 256K bute computers).
a3 i
84 6% CMP RS, #10000 ;i Is physical memory above 256K bytes
85 BIL.OS 7% iBr if below 256K bytes
86 CLR S#TSTWRD iClear physical location
87 MoV #10000, HUPAR7 ;iMap to 256K byte boundary
88 BI1s #UMODE, @H#PSUW i Go into user mode
89 MOV #-1, @#160000+TSTWRD iStore -1 at 256K physical location
70 IaT iReturn to kernel mode
g1 T8T @H#HTSTWRD ;i Test physical location
92 BEQ 7% iBr if physical location is clear
93 MOV #10000, RS iConstrain memory to 256K byte total
94 . ENDC ;s NE, <PROASM-12
G5 ;
26 ; Reached end of available memory.
Q7 i
28 015552 010337 0000006 TE: MOV RS, PHYMEM iset physical memory size
99 0155546 020537 0000006 CMP RS, MAPSIZ ; Constrain kernel to user specified cutoff
100 015562 101402 BLOS 8% iBr if below user specified
101 0155464 013705 0000008 MoV MAPSIZ, RS ;Only use this much memory
102 013570 0105337 0000006 8¢ MOV RS, $MEMSZ iSet # 64-byte blocks of total memory
103 015574 0103537 000134° MoV RS, FMEMHI ;i Save base &64-byte block # of top of free mem
104 ;
105 i Turn off memory management
106 i
107 0155600 105737 0000006 T8TB SR3FL.G ;Do we have memory management reg # 37
108 015604 001403 BEQ 9% ;Br if non—-existent
109 0155606 042737 0000006 0000006 BIC #HEMMAP, @H#SR3MMR i Disable extended memory management
110 0154614 042737 0000006 000000C 9%: BIC #MMENBL., @8#5ROMMR; Turn off memory management
111 ;
112 i If this is a Q-bus machine with >25&8Kb then set EXTLSI flag in ICONFG
113 H

114 015622 023727 000134° 010000 P FMEMHI, #4096, ;i Does machine have at least 25&Kb7
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MEMTST —-— Set up information about available memory space
115 015630 103411 BLO 25% iBr if not
116 015432 1035237 0000008 INCB MEM256 i Remember machine has at least 25&kb
117 015636 123727 0000006 0000006 CMPB VBUSTP, #QBUS ;Is this a Q-bus machine?
ii8 0ida44 O0i003 BNE 25% ;Br if not
119 015446 0582737 000001 000306 BIS HEXTLSI, ICONFG ;Set extended-LSI flag in ICONFG
120 H
121 ; See if this machine needs UNIBUS mapping
122 ;
123 015654 123727 0000006 0000006 25%: CMPB VBUSTP, #UNIBUS ;Is this a UNIBUS machine?
124 0156462 001005 BNE 29% iBr if not
125 015664 105737 0000006 TSTB MEM25& iDoes machine have at least 256kb of memory?
126 01346470 001402 BEQ 29% iBr if not
127 0154672 105237 Q000006 INCB UBUSMP ; Bay UNIBUS mapping is needed
128 i
129 i Finished
130 ;
131 015676 012627 000004 29%: MOV (SP)+, @#4 iReset trap vector
132 013702 012600 MOV (SP)+,R5
133 015704 012604 MoV (SP)+, R4
134 015706 012603 MoV {(8P)+,R3
135 0153710 012608 MOV {8P)+, R2
136 015712 012601 MOV {SP)+,R1
137 015714 000207 RETURN
138 i
139 ; Trap — return with C—-bit set.
140 ;
141 015716 052764 000001 000002 TRCSET: BIS #1, 2(8P) i 8et c~-bit for return
142 Q15724 000002 RTY iReturn from trap
143 ;
144 i 10T — return at kernel mode with c-bit preserved
145 H
146 0157246 042766 000000€ 000002 RTNKM: BIC #UMODE, 2(5P) iClear user mode - return to kernel
147 015734 000002 RTI i Return from trap
148 i
149 i  Error: System does not have memory management harduware.
150 i
151 015734 NOXM: .PRINT #TSXHD i PRINT ERROR MESSAGE
152 015744 . PRINT #NXMMSE
183 0137532 000137 004250° WP INISTP s ABORT INITIALIZATION
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Job context area

CXTALC —— Set up info ashout

1

2

3

i

5

&

7

8

(?

10

11

12 015754

13

14

15

16 0153756 012700 0000006
17

i8

19
20
21 013762 062700 000077
22 015764 042700 000077
23 015772 010037 0000006
24 015776 042737 0000006
25 016004 042700 0000016
.
27
28
29 016010 006200
30 0146012 010037 0000006
a1
32
33
34 0140146 062700 000037
35 0146022 072027 177773
36 016026 000300
37 0146030 052700 0000046
38 016034 010037 0000006
39
40
41
42 016040 013700 0000000
43 016044 062700 000377
44 Q160350 072027 177770
4% 016054 010037 0000006
46
47
48
49 0146060 012700 0000006
50 0160464 042700 000077
51 016070 072027 177772
52 016074 003300

53 016076 000300

54 0146100 032700 0000064
95 0146104 042700 100261
36 016110 010037 0000006

27

0000006

Thursday 17-Dec~87 (08:39 Page 46

C8BTTL CXTALC —— Set up info about job context area

Outputs:
CXTHDS
CXTRAG
CXTPDR
CXTRMN
RMNP DR

CXTALG:

H
i

H

e we e

R s Mo S Mo Gkt Sk e g S oo Soo%s P et et oo Ot e i S o St Gh Smaes Sots bocbe See dogi SO a0 FSUR S SURS" BelS P SeVNG Somie FSNFY Soeem SOeTs Seeth SONNS SO Shete Siemt Montn

I I

o v B e e T PR

Number of words needed for Jjob context area.

Number of 51Z-buyte pages needed for context area.
Value to load into PDR when mapping job context ares.
Address of simulated RMON in context area.

Value to load into PDR to map to simulated RMON.

Get size of base portion of job context area

MOV

Bound up
which is

ADD
BIC
MOV
ADD
ADD

Save

ASR
MOV

to é&4-byte boundary
allocated above the

#CXTSIZ, RO iGet # bytes for base context area

and add size of simulated RMON
base job context data.

#63. . RO i Bound up to 64 byte boundary
#77, RO
RO, CXTRMN ;Offset to start of simulated RMON

i Add base virtual address of context area
;i Add space for simulated RMON & channels

HCXTBAS, CXTRMN
#MVEIZ+1, RO

number of words needed for context area

RO iConvert to # words
RO, CXTWDS ; This is # words for whole job context area

Compute PDR value to use to map to Job context area

ADD
ASH
SWA
BIS
MOV

B

#31. , RO i Bound up to # 32 word units

#-5. , RO iGet # 32-word wnits for context area
RO iPut # 32~word units in high—order byte
#4, RO ; Set PDR control flags

RO, CXTPDR ;i This is the PDR value

Compute # 512-byte pages needed for job context block

MOV
ADD
ASH
MOV

CXTWDS, RO iGet back # words for context area
#255. , RO ;i Bound up to # 256—word blocks

#-8. , RO ;i Get # 256-word pages for context ares
RO, CXTPAG i# pages for job context area

Set up PDR value used when mapping to simulated RMON

MoV
ADD
ASH
DEC
SWh
BIS
BIC
MOV

B

#MVBI1Z, RO ;Get size of monitor vector table

#63. , RO i Round up to # 32 word blocks

#-4, RO i Cvt to # 32—~word blocks

RO ;Bet # blocks - 1

RO iPut # blocks in left byte

#6, RO ;Allow read and write access

#100261, RO iMake sure unused PDR bits are z2ero
RO, RMNPDR iThis is PDR value to map to sim. RMON
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CXTALC —— Set up info about job context area
58 i Finished
59 H

60 0146114 000207 RETURN
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MAPALLC —— Allocate memory usage table

1

2

3

4

=}

&

7

8

4

10

11

12

13

14

15

16

17

18

i9
20
21
22
23
24
25
264
27 016116 010244
28 016120 010344
279 016122 0104446
30
31
32
a3

34 016124 010503

35 0161286 072327 177773
36 016132 042703 1460000
37 016136 013702 000136°
38 0146142 062702 000007
39 016146 072287 1777795
40 0146152 042702 160000
41 0161546 160203
42 016160 003440
43 016162 010304
44 016164 062704 001000
45 016170 072427 177747
46
47
48
49 016174 012700 0000006
90 016200 010037 0000006
91 016204 160200

52 016206 010037 0000006
53 0146212 012700 0000006
54 016216 060300

95 016220 140400

36 016222 010037 0000006
57

s e e %

.8BTTL MAPALC —— Allocate memory usage table

SO et et oS tooad vins e meoet St W00 Gvaae Biaie S Sowse e Seses b P4 S Msad e M SR S40ee S4ass SIS Seemd PO $m0% Feuse Mo S M Fusre 4900 SHATY Srvs Shew e Yo ate Sate FOTS Seaen Geman SOune Fasde 4Arme RS GoeSe SverS PSS S Sedie et Pmmew Soses

MAPALC is called to allocate a table that keeps track of which pages

of memory are currently in use by user Jjobs and which are free.

Each byte in the table corresponds to a 512-byte block of physical memory.
The portion of physical memory used by the system is not represented

in the memory allocation table.

Inputs:
RY
FMEML.O

Gutputs:
FMEMHI
MAPPAR
BASMAP

LOMAP

HIMAP

APALC: MOV
MOV
MOV

]

i

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

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

éb4~byte block number used to map to the memory alloc table.
Virtual address of memory allocation table that wauld
correspond to physical address O. Note, the entries

in the allocation table between BASMAP and LOMAP are
actually not allocated.

Virtual address of memory allocation table that corresponds
to 1st physical 512-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 S512-byte page above the top of the user area.

R, —=(8P)
R3, —(&P)
R4, -(8P)

Determine how many bytes will be required for the memory allocation table.
One byte in the table is required for each 512-byte physical page.

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

R5,R3
#-3,R3
#160000, R3
FMEML.O, R2
#7.R2

#"3: RQ
#160000, R2
R, R3

104

R3, R4
#512. . R4
#-9. ., R4

iGet &64-byte block # of top of free mem
iConvert to 512-byte page #

iKill possible sign extension

iGet 64-byte block # of base of free memory
s Round up

;i Convert to 512-byte page #

iKill possible sign extension

iGet # bytes needed for allocation table
iBr if memory overflow

iGet # bytes for allocation table

ihddd 1 extra byte and round up to S512-byte
;Get # D512-byte units needed for alloc table

Set up virtual address pointers for the allocation table

MoV
MoV
5UB
MoV
Mav
ADD
SUB
MOV

#VPARS, RO
RO, LOMAP
R&: RO

RO, BASMAP
#VPARDS, RO
R3, RO

R4, RO

RO, HIMAP

iWe will map to alloc table through PAR 5

i Pointer to 1st entry in alloc table

iGet pseudo virtual address for page # O

i This would point to alloc entry for page O
iGet back base address of table

i Add # bytes used by table

; Bubtract space used by table itself

iVirtual address of 1st entry for system page

Ay,
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MAPALC —— Allocate memory usage tahle
o8 i Allocate space for the allocation table
59 ;
60 Q16226 072427 000003 ASH #3. R4 iGet # 64-byte units for alloc table
&l 016232 160400 sSuB R4, RS ;Compute physical 64-byte base for table
62 016234 020537 0001367 CMP RS, FMEML.O ;Did we T™un out of memory space?
63 016240 101410 BLOS 104 ;Br if memory overflow
64 016242 010337 0000006 MoV RS, MAPPAR iUse this value to map PAR 5 to alloc table
65 016246 010537 0001347 MOV RS, FMEMHI i Save new top of free memory area
bHé i
&7 i Finished
&8 i
69 016252 012604 MOV (SP)+, R4
70 016254 012603 MOV {(SP)+,R3
71 0162586 012602 MOV {SP)+,R2
72 016260 000207 RETURN
73 5
74 i Error: Generated system is too large
75 i
76 016262 10%: .PRINT #TSXHD ;Print error message heading
77 0146270 . PRINT #PHSOVF iPhysical memory overflow
78 016276 000137 Q042507 JHMP INISTP ;i Abort the initialization

A,
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GETJSZ —-— Set up information about maximum job sizes

i CEBTTL  BETJUSZ —— Set up information about maximum Jjob sizes
= B e o o s e e e - e e e e e e
3 i BETJSZ is called to set up some information about the maximum

4 ; Job sizes to be allowed. The maximum job size is chosen so that

5 i we are guaranteed to be able to get at least one job logged on.

6 ;

7 ; Inputs:

8 ; LOMAP = Address of 1st MEMMAP entry available to user jobs.

9 H HIMAP = Address of 1st MEMMAP entry above top of user job area.
10 ;

i1 i Outputs:

12 H FREPGS = Total number of DS1Z-byte pages available to user jobs.
13 H MXJMEM = max # K bytes available to a job

14 ; DFJMEM = Default job memory size (kb)

15 ;

16 016302 0105446 ETJSZ: MOV RS, (5P}

17 ;

18 i Determine total number of pages of memory available to user jobs
19 i
20 016304 013705 0000008 Mov HIMAFP, RS s POINTER ABOVE LAST FREE PAGE ENTRY
21 014310 143700 0000006 5UB LOMAP, RS i GET TOTAL # OF FREE PAGES
22 0146314 010337 0000008 MOy RS, FREPGS ; # FREE PAGES AVAILABLE TO USER JOBS
23 i
24 i Make sure there is enocugh free space to run TSKMON.
29 ;
26 016320 020337 0000006 CHMP RS, KMNPES ; COMPARE # FREE PAGES TO # PAGES FOR TSKMON
27 016324 103436 BLO 1% s BR IF INSUFFICIENT MEMORY TO RUN TSKMON
28 i
=29 ; Set up max memory limit for Jobs
30 i
31 016326 013700 0000006 MOV CXTPAG,: RO i # PAGES NEEDED FOR JOB CONTEXT AREA
32 016332 010037 0000006 MOV RO, JCXPES
33 016336 14600005 5UB RO: RS i LEAVE ROOM FOR JOB CONTEXT AREA
34 016340 006205 ASR RS iConvert # pages to # KB
35 016342 020337 0000006 CMP RS, VHIMEM i COMPARE WITH TSGEN SPECIFIED MAX SI1ZE
36 0163446 101402 BLOS 10% i BR IF CONSTRAINED BY PHYSICAL SIZE
37 016350 013705 0000006 MOV VHIMEM, RS s LIMIT BY VALUE SPECIFIED IN TSGEN
38 0146354 010537 0000006 10%; MOV R3: MX.JMEM i MAX # K BYTES AVAILABLE TO A JOB
3% 016360 010500 MOV R3: RO
40 Q16362 072027 000012 ASH #10. ., RO ; CONVERT # KB TO BYTE ADDRESS
41 01463646 001002 BNE 2% iBR IF DIDN’T OVERFLOW 64KB
42 016370 012700 177774 MOV #177774, RO ; BET 44KB TOP ADDRESS
43 016374 010037 0000006 2% MoV RO, MXJADR ; ADDRESS ABOVE TOP OF JOB
44 ;
45 i Det default memory size of jobs
4é ;
47 016400 020337 0000006 CHMP RS, VDFMEM ; COMPARE TO DEFAULT SPECIFIED IN TSGEN
48 016404 101402 BLOS 114 ; BR IF CONSTRAINED BY PHYSICAL LIMIT
49 016406 013703 Q000006 MoV VDFMEM,: RS ; CONSTRAIN BY TSGEN PARAMETER

50 016412 010337 0000006 114 MoV R5: DFJMEM i BET DEFAULT JOB MEMORY SI1ZE

51 ;

o 3 Finished

53 ;

54 016416 012600 MOV {SP)+,R5

95 016420 000207 RETURN

56 ;

a7 i Error ~- Insufficient memory space available to run TSKMON.

-~
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SETJBZ ~— Set up information about maximum job sizes
58 H
59 016422 004737 0253327 16: CaLL SIZERR iGenerated system is too big —— abort
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SETJSZ -— Set up

20
21

-
2

23
24
29
26
27
=8
=9

3
et

31
32
33
34
35

0146426 000207

information about maximum jJob sizes

IF NE, <PROASM-—-13 ;No parity control if PRO only

. 8BTTL. PARSET -—— Setup memory parity control

; FPARSET is called to set up memory parity control.
i Currently this consists of disabling memory parity.

FARSET: T8T #MPARFL

i Does he want to disable memory parity?
BNE 20% iBr if not
MOV R2, —(GP)
MOV eH#q, —(5F) i Bave contents of trap vector

3 Catch traps that occur when we access unimplemented parity registers

MOV H$2%, @H#4 ; Bend traps to 2%
NOP ;iClean out instruction pipeline
NOp

i Disable parity for each block of memory

MOV #MPARO, R2 iPoint to 1st memory control register
14 BIC #PARENL. (R&) ;iDisable memory parity
BR 3% iWe did not trap
26 ADD #4, SP iClean trap PS5 and PC off of stack
34%: ADD #2: R2 ;i Point to next parity control register
CMP R2, #MFPAR 16 iHave we cleared all registers?
BLOS i¢ ilLoop if not
i Finished
MOV {SP)+, &#4 ;Restore trap vector
MOV {(SP)+, R2
=20%: RETURN

. IFF i NE, <PROASM-12
PARSET: RETURN
. ENDC i NE, <PROAGBM-12
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GETHNL -~-— Load device handlers into memory

i . BBTTL GETHNL -- l.oad device handlers into memory

= B e e e e o e o B 1 e it 0 S e . e s 1t kS . e e s it e
3 H GETHNL. performs two functions:

4 1. wWet up information in the device tables about all devices
5 H 2. Load those handlers that reside in low memory.

éJ s

7 ; Inputs:

8 ; R3 = Address of start of free memory.

4 ;

10 i Outputs:

11 H RS = Address of new start of free memory.

i2 ; NMXHAN = Number of handlers to load into extended memory.

13 H

14 016430 0101446 GETHNL.: MOV R1i, -(5pP)

15 016432 0102446 MOV R2, —{&P)

14 016434 0104446 MOV R4, —(8P)

17 ;

i8 i DBegin loop to check all handlers specified in TSGEN with DEVDEF.
19 i
20 0164346 005001 CLR R1 5 Init device table index
21 014440 020127 0000000 1% CHMP R1, #{AHEND~AUTHAN> ;i Done all devices?
22 016444 103015 BHIS 2% ;i Br if yes
23 0146444 0146102 0000000 MOV AUTHAN(R1), R2 iGet the name of the device
24 016452 001407 BEQ 3% ; Ignore null devices
29 016434 020227 00000006 CMP R2, #DMYDEV ils this a dummy device entry?
26 0186460 001404 BEQ 3% ;i 8kip it if yes
27 016462 016104 0000006 MOV DTYPE(R1), R4 iGet flags specified in TSGEN
=28 ;
29 ; Load this handler
3 ;
31 0164466 Q04737 0165407 CALL LLDHAND ;Try to load handler into memory
32 ;
33 5 Check next device
34 H
35 016472 062701 000002 3%: ADD #2, R1 s Advance device index
36 016474 000760 BR 1% iBee if more devices to load
a7 ;
a8 i Now see if there are spooled devices to contend with
a3e ;
40 016500 012704 Q000008 2% Moy #SPLND, R4 i Are there any spooled devices?
41 016504 001411 BEQ 9% iBr if not
42 0165046 012701 0000006 MOV #SPL.DEV: R1 iPoint to spooled device name table
43 0146512 012102 5% MOV {R1)+,R2 iGet the name of the next spooled device
44 016514 010444 MOV R4, —(5P) iBave device count
45 01465146 005004 CLR R4 ; Bay no TSGEN flags for device
446 0146520 004737 0165407 CALL L.DHAND i Load the handler
47 016524 012604 MOV {(SP)+, R4 i Recover the device count
48 016526 Q77407 S0R R4, 5% il.oop if more handlers to load
49 i

30 3 Finished

51 ;

52 016330 012604 % MoV (SP)+, R4

53 016532 012602 MOV (SF)+, RR

54 016534 012601 MOV {SP)Y+,R1

99 0165334 000207 RETURN
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LDHAND

LS U~NTU P WA

10

12
13
14
15
1é
17
18
19
20
21
2
mm
24
25
26

27

28
29
30
31
3z
33
34
35
36
37
38
39
40
41
42
43
44
45
a6
47
48
49
50
51
52
53
54
55
54
57

016

[4}]
B
le]

016542
0146546

016550
016554

016556

016562
016566
016572
016574
016600
01464602
0164606
016610
016&14
016616
016622
016624
016632

a device

010446

004737
103454

004737
103450

004737

016400
032700
001035
032700
001432
032700
001412
105737
001024
032700
001404
Q32737
Q01015

handler

0167107

0170667

0175007

0000006
0000006

0000006

0000006

0000006

0000006

000001

0003046 ¢

as  Tee e e e s e Me s %me me  twe  fwe  tme  tms

.
b

H

LDHAND: MOV

H

H

. e tes e

e % tma tee e
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CBBTTL LDHAND —~- Load a device handler
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LDHAND sets up the device tables for a handler and loads into memory
those handiers that reside in low memary.
The device interrupt vectors are NOT set up by LDHAND.

Inputs:

R& Rad-50 name of device.

R4 TSX-Plus DX$xxx status flags for device from TSGEN.
RS Address where handler is to be loaded.

I ]

Outputs:

RY = New free memory address.

MUMDEV = Incremented by 2.

PNAME(i) = Rad-50 name of device.

ENTRY{i) = Handler entry point.

DVSTAT(1) Device status flags.

DVFLAG(1) T8X-Plus device status flags.

HANPAR (1) PAR offset if this is a mapped handler.

B oW

R4, -(5P)
Determine if we should ignore this device

CALL
BCG

INSCK1
%

iShould we ignore this device?
iBr if yes

The initial tests indicate that this handler should be loaded.
Mow open the handler file and perform some additional checks.

CaLL INSCK2 iPerform some additional checks on handler
BCS 8¢ iBr if we should not load this device
At this point channel 1 is open to the handler file and block O

of the handler is in WRKBUF.
Set up information tables for this device.

CALLL STDVTB iSet up info in tables for this device

Determine if this handler is to be loaded into low memory or
extended memory.

MOV DVFLAG (R4}, RO iGet TS8X-Plus status flags for device

BIT H#DXENHM, RO i Are we never to map this handler?

BNE i% iBr if handler cannot be mapped

BIT #DXEMPH, RO ; Is mapping wanted for this handler?

BEQ 1% iBr if not .

BIT #DX$1BH, RO ;i Does this handler have an internal 1/0 buf#?
BEQ 2% ;Br if not

TSTB UBUSMP ;i Does this machine have a mapped UNIBUS?

BNE 1% iBr if yes —— Don’t map this handler

BIT #DX$MAP, RO ;iDoes this handler require I/0 mapping?

BEQ 2% iBr if not

BIT HEXTLSI, ICONFG ;Is this a Q-bus system with more than 25&8Kb7?
BNE i% ;Br if yes —— Don’t map this handler

This handler can be mapped and will be loaded in extended memory
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LDHAND - Load & device handler

o8

99 0164634 003237 0001247
&0 016540 012764 000001
61

b2

&3

64 0164846 026427 0000008
65 0164654 101410

66 0164636 012700 0024527
67 016662 Q00137 0205667
68

&9

70

71 0164666 0035064 000000€
72 016672 004737 0176107
73

74

75

76 0164676

77

78

79

80 016704 012604

81 016706 000207

0000006

ORO000

\U e e we m e we fee

#

#

This

ING
MoV

;iCount # of mapped handlers
i Bet flag saying handler should be mapped

NMXHAN
#1, HANPAR (R4)

sure size of mapped handler does not exceed 8KB

CMP
BLOS
MOV
JMP

handler

CLR
CALL

HANSIZ(R4), #81%92. ; Is mapped handler too big?

8% iBr if not too big
#HN2BIG, RO ; Get error message address
HLERR iAbort initialization

must be loaded into low memory

HANPAR(R4)
LDHNLO

i 8ay this handler is not mapped
iLoad handler into low memory

Close the handler file

. CLOSE

Finished

MOV
RETURN

#1 iClose the handler file

(SP)+, R4



TSINIT —~- TBX startup initializ MACRO V05 04
—— Determine if a handler

INGCKI

NONDPU R WUR

45

30

53
24
no
56
87

016710

016712
016714
Q16716
016722
016726
014730

016734
016740
016742
016746
016750
016752
0146756
016760
016762
016764

016766
016772
016774
017000
017002
017006

017010
017014
017020
017022
0170246

0101446

010201
0035000
071027
070027
010104
010237

020237
001004
105737
001044
000417
012701
020221
001437
005711
001374

013701
001404
020261
001427
162701
003372

012701
020261
001003
056104
000405

000050
000050

000146

000176

0000008

000224 ¢

0000006
000000¢

000002

0003427
000000

000002

should be

M e ter tmr e e e e e e fes  fwe es

e ey

4%

L

3%
&%

installed
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.SBTTL  INSCK1 —— Determine if a handler should be installed
INGCK1 is called to determe if a certain device handler should be
loaded.

Inputs:

R = Radb0 name of the device.

R4 = Initial DX#xxx flags as specified in TSGEN.
Qutputs:

C—~flag cleared == l.oad the handler.

C~flag set == Do not load the handler.

Rel = Device name with unit number removed.

R4 = DX$xxx combined with default flags for the device.

NSCK1: MOV

R1l,-(8P)

Strip off any specified unit number

MOV
CLR
DIV
MUL
MOV
MoV

R&2,R1 iGet full device name

RO ;i Set for divide

#50, RO ;9plit off last digit

#5350, RO iNow correct for divide

R1i.,R2 i Get device name less 3rd digit
R2, CURNAM ;S5et name of handler being loaded

See if this is a device such as DK, 8Y, or TT which we don’t
need to load as a device handler.

CHMP
BNE
TSTB
BNE
RBR
MOV
CHMP
BEQ
T8T
BNE

R2: R30OLD i Is device name LD?

1% iBr if not

VLDSYS ; Is standard system LD support included?
5% iBr if yes —— Don‘t load LD

3% i lLoad LD

#SKPDEV: R1 iPoint to table of devices to skip

R2, (R1)+ i Is this a device to be skipped?

0% i Br if yes

{R1) iReached end of skip list?

2% ilpop if not

Hee if we have already loaded the handler for this device

MoV
BEQ
CHp
BEQ
sSUB
BGT

NUMDEV, R1 iGet index for last device

3% iBr if no devices installed yet

R2, PNAME(R 1) i See if this device is already installed
5% iBr if already installed

#2, R1 iMore installed devices to check?

4% il.oop if yes

This handler is to be loaded.
Cet default TSX-Plus control flags for this device.

MOV
P
BNE
BIS
BR

#DVFLBS: R iPoint to start of table
R2, DVSNAM(R1) ; Search for device in the table
7% ;Br if this is not it

DVSFLG(R1), R4 iCombine default flags
8%
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INSCKL -— Determine if & handler should be installed
58 017030 062701 000004 7% SDD #DVE$ESZ, R1
59 017034 020127 000522 CMP R1, #DVFL.ND
60 017040 103765 BLO 6%
61 ;
& H If this is a DMA device, set
&3 ; even byte boundaries.
64 3
a5 017042 Q032704  000000€ 8%: BIT #DXEDMA. R4
56 017044 001402 BEQ 10%
&7 017050 052704 0000006 BIS #DX$EBA: R4
&8 H
&9 i Load this handler
70 ;
71 017054 000241 10%: CLe
72 0170546 000401 BR 4
73 ;
74 i Do not load this handler
75 i
76 017060 000261 g N SEC
77 ;
78 H Finished
79 H
80 017062 012601 9% MOV (SP)+,R1
81 017044 Q00207 RETURN

Page 52-1

;Point to next entry

iChecked all entries?

;Loop if not

flag saying buffers must be on
;Is this a DMA device?

iBr if not
i Set even—buffer—-boundary flag

; Set flag saying to load the handler

;8et flag saying not to load the handler
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INSCK2 —— Additional checking for handler installation

1 .8BTTL INSCKE —— Additional checking for handler installation
2 ___________________________________________ t sason saoms S0020 Gotam Sinem e comm Sabem Seeen S4ven Geove Seote St dhmes MbORS

3 INSCKZ is called to determine if a device handler should be installed.
4

5 Inputs:

& Re = RadB50 device name (without unit number).

7

a Outputs:

e C—-flag cleared == Load this handler.

10 C-flag set == Do not load this handler.

11 If the handler is to be loaded, its block QO is in WRKBUF and channel
12 number 1 is opened to the handler file.

13 i

14 0170646 010146 NBCK2: MOV Ri, -(&P)

15 017070 010244 MOy R2, —{5P)

16 017072 010344 MOV R3, —(&P)

17 017074 010444 MOV R4, -(GP)

18 017076 0105446 MOV RS, —(SP)

19 017100 013744 000004 MOV eH#4, -(GP) ; Bave the bus timeout vector
20 017104 013744 000010 MOV @H#10., - (8F) i Save illegal instruction vector
21
22 Try to lookup handler file on system disk
23
24 017110 010237 000246467 MOy R&, HANNAM+2 ; Set the device name for the lookup
23 017114 . LOOKUP #AREA. #1, #HANNAM;: Try to open the handler file
26 017134 103011 BCC 1% iBr if we found the handler file
27
=8 Error —-— Cannot find handler file
29
30 017136 105737 0000006 TSTB VINABT iAbort or continue on errors?
31 017142 001002 BNE 2% iBr if abort on errors
32 017144 000137 017446467 JMP 10% ; Bay not to load this handler
33 017150 012700 0016367 MOV #CFHMSG, RO ;Can’t find handler
34 01715%4 000137 0205467 JMP HLERR ;Abort initialization
35
36 We were able to open the handler file.
37 Read in block O of handler.
38
39 017160 . READW #AREA, #1, WRKBUF, #256. , #0 iRead block O into WRKBUF
40 0172146 103004 BCC 3% i Br if read ok
41 017220 012700 0017007 MOV #ERHMSE, RO iError during read
42 017224 000137 0205467 P HL.EERR
43
44 Determine if the handler is supported under the current RT-11 version
45
44 017230 012700 000330¢ MOoYV #HVTBL., RO ;i Point to table with handler version info
47 017234 013701 000152° MOV WRKBUF.R1 ;Point to buffer with block O of handler
48 017240 116101 0000006 MOVEB H. DSTS(R1), R} ;i 6et device ID code from handler
49 017244 120160 000000 CMPB Ri, HV$ID{(RO) ; Compare handler ID code with table entry
50 017250 001020 BNE 53% iBr if this entry not for this handler
51 017252 123740 0000006 CMPB SYSVER, HV$VER(RQ); Compare curr RT-11 vers with min acceptable
52 017260 103405 BL.O S2% ;Br if version is not adequate

533 017262 101020 BHI 544 ;Br if version is ok

94 017264 123760 0000008 CMPB SYSUPD, HV$SUPD(RO); Compare update level

35 017272 103014 BHIS 54% i Br if update level is ok

96 017274 103737 0000006 5 TETH VINABT iHandler not loadable - abort or continue?
97 017300 001462 BEQ 10% iBr if continue but don’t allow loading
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installation

MOV
JHP
ADD
cMpP
BLO

HERHNDV.: RO iWrong version of RT for handler

HLERR ;Report error and abort

#HVE$5Z, RO iPoint to next handler version table entry
RO, #HVEND i Are there more entries?

o1¢ iLoop if more to check

i Check handler sysgen options

MOV
BIT
BNE
MOV
WP
MoV

MOV
MOV
MOV
MOV
BEQ
T8T
BCS

ADD
T8T
BEQ
MOV
MOV
MOV
CAalL
MOV
BR

WRKBUF, RO iPoint to buffer with handler block O
#ESGEMMU, H. BEN(RO); Was handler genned with XM support?
4% iBr if yes

#HSGER, RO ;Error if not XM version of handler

HLERR
H. GEN{RQ), HGENFL; Save handler sysgen flags for later

Check the C5R address specified in the handler to see if the
hardware device for this handler exists.

#TRCESET, e#4

#TRCSET, @#10
WRKBUF, RO

H. CSR(RD), R1

iCatch bus timeout traps

iCatch illegal instruction traps
iPoint to start of block O of handler
;Get address of CSR for device

5% i Br if no CSR specified
{(R1) i Is CBR 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 i Offset 200 in block O
@RO ;i Does any installation code exist?
1i% iBr if no driver installation code

CHRMON, —(5P) i Save RT—-11 RMON pointer
#MONVEC, @HRMON  : Set TSX-Plus RMON pointer

RPRVEC, R3 ;i Get pointer to Pro vec addr routine

@RO iCall the installation code

{SP)+, @#RMON iRestore RT—11 RMON pointer

134 iC—flag now indicates handler load status

; Finished with installation verification.

TSINIT ~- TEX startup initializ MACRO V05, 04
INGCKZ2 -— Additional checking for handler

58 017302 012700 001744~

5% 0173046 000137 020586467

&0 017312 062700 000002 O3%:

61 Q17416 QL0027 0003417

62 017322 103750

63 ;

64

65 3

G6H 017324 013700 0001527 944

&7 017330 032740 0000006 0000006

68 017336 001004

&9 017340 Q12700 0020457

70 017344 000137 0205467

71 017350 016037 0000006 000304 4%

732 H

73 ;

74 ;

79 H

7& 017386 012737 01387167 000004

77 Q17364 012737 01571467 000010

78 017372 Q13700 0001527

79 01737& 016001 0000006

80 017402 001402

81 017404 Q05711

g2 017404 103422

83 ;

824 ;

85 ;

84 i

87 i

88 017410 0462700 0000006 9%

89 017414 0035710

20 0174146 001415

91 017420 0137446 0000006

P2 017424 Q12737 0000006 000000G

g3 017432 013703 0000006

94 0174346 004710

25 017440 012637 0000006

96 017444 (000403

Q7 3

?8

99 ;

100 0174446 Q00261 10%:

101 Q17450 000401

102 017432 000241 11%:;

103 017454 Q12637 000010 13%:

104 0174460 012637 000004

105 017464 QL2605

106 0174646 012604

107 017470 Q12603

108 Q17472 012602

109 017474 01260)

110 017474 000207

BEC
BR
CL.C
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
iRestore illegal instruction vector
iRestore the bus timeout vector

(SP)+, @H#10
(SP)+, @4#4
{SP)+,R5
(SP)+, R4
(SP)+,R3
(SP)+, R2
(SP)Y+, R1

Ay

-~y
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STDVTB —— Set up device table entries for a device
1 .8BTTL STDVTB —— Set up device table entries for a device
= B e e e e e i £ s £ G o i i S e s i s e 7 et s s e
3 i OTDVIB is called to set up device table entries for a device whose
4 ; handier i1s being loaded.
B i
& i Inputs:
7 i R2 = Rad50 name of device {(less unit number).
8 i R4 = DX$xxx device flags for DVFLAG table.
9 ; Block O of the handler must be in WRKBUF.
10 ;
11 3 Dutputs:
12 i R4 = Device table index number for this device
13 i NUMDEY = Incremented by 2.
14 i PNAME(i) = Rad50 name of the device.
15 ; DVSTAT(i) = Device status flags.
16 ; DVFLAG(i) = TSX-Plus control flags.
17 i HANSIZ{(i) = Size of handler (bytes).
18 ; DEVSIZ(i) = Size of device (blocks).
19 ;
20 017300 STDVTR:
21 ;
2 i Increment device counter
23 ;
24 017500 0462737 000002 0000006 ADD #2, NUMDEY ;i Say another device added to tables
25 017506 013700 0000006 MoV NUMDEV, RO ;iGet device index number
24 i
27 ; Set up PNAME and DVFLAG.
) i
29 017512 010260 0000006 MOV R2, PNAME(RO) ; Set permanent device name
30 0175146 010460 0000006 MOV R4, DVFLAG(R(O) ;i Set up TSX-Plus control flags for the device
31 i
32 i Bet HANDSK entry to 1.
33 i This entry is supposed to hold the absolute block number on the disk where
34 i block 1 of the handler is located. We set to | because all 1/0 we do
35 ; on behalf of the handler is relative to the base of the handler rather than
36 i relative to the start of the disk.
a7z ;
38 017522 01274640 000001 0000006 MOy #1, HANDSK{RO) iSet block # of block 1 of handler file
39 ;
40 i Extraect parameters from handler block O
41 i
42 017530 010004 MOV RO: R4 iCarry device index in R4
43 017532 013700 0001527 MOV WRKBUF, RO ;Point to block O of handler
44 017536 016064 0000006 0000006 MoV H. SIZ{(R0O), HANSIZ(R4) ; Set handler size
45 017544 016064 0000006 0000006 MoV H. DVSZ(R0O), DEVSIZ{(R4) ;Number of blocks on device
44 017552 016064 0000008 0000006 MOV H. DSTS(R0O), DVSTAT(R4) ; Set device status flags
47 ;
48 i Disable MOUNTs and data caching for certain devices
49 i
50 017360 032764 0000008 0000006 BIT #DS$DIR, DVSTAT(R4) ; Is this a directory structured device?
51 017566 001404 BEQ 1% iBr if not —-— No mounts allopwed
52 017570 032764 0000006 0000006 BIT #DS$NRD. DVETAT(R4) iNon RT-11 directory structure (mag tape)?
53 017576 001403 BEQ 9% iBr if not
94 017400 03527464 000000C 0000006 1$: BIS #DXENMT ! DXENCAZ, DVFLAG(R4) ;iDisable mounts and data caching
59 i
56 i Finished
57 i
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8TDVTB —— Set up device table entries for a device

58 0176046 000207 9% RETURN
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LDHNLO —— Load device handler into low memory

1

= i

3 H

4 i

5 ; Inputs:

& ; R4 =

7 ; RS =

g ;

9 i Outputs:
10 H

11 3

12 017610 010344 LDHNLO: MOV
13 i

14 ; Determine if
15 ;

16 017612 0035064 0000006 CLR
17 0174616 010500 MOV
18 017620 016403 0000006 MOV
19 017624 0460300 ADD
20 017626 004737 0253127 CALL
21 H
2 H Handler will
23 ;
24 017632 006203 ASR
29 017634 . READW
24 Q17670 103004 BCC
27 0176472 Q12700 0017007 MOV
28 017676 000137 0205667 JMP
=9 ;
30 ;
31 ;
32 ;
33 017702 010564 0000006 1 MOV
34 017706 062764 000006 000000G ADD
35 017714 006303 ASL.
36 017716 060303 ADD
37 5
38 i 8Set up table
39 ;
40 017720 010303 MOV
41 Q17722 004737 0204747 cal.L
42 H
43 H
44 ;
45 Q17726 004737 020624 ¢ CALL
4é& i
47 i Finished
48 H
49 Q17732 012603 MOV
50 017734 000207 RETURN
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.5BTTL LDHNLDO - l.oad device handler into low memory
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LDHNLO is called to load & device handler into low memory.

Device index number.
Address of start of free memory area.

RS = Address of new start of free memory area.

Set address of handler entry

R3, -(5P)
we have enough free memory space to read the handler

HANPAR (R4)

RS, RO

HANSIZ(R4),R3

R3. RO
CHKMEM

i8ay this handler is not mapped
iGet current top of memory address
iGet size of handler

;i Get address above top of handler
;Bee if handler will fit in memory

fit. Read it into memory.

R3

;i Get number of words to read

#AREA, #1, R5, R3, #1

1%

#ERHMSG, RO

HLERR

end of the handler.

If handler has any load-—-time

RS, HANENT (R4)
#6, HANENT (R 4)

R3
R3, RS

of addresses of

R5,R3
STHNPV

DOHNL.C

(SP)+,R3

iBr if read ok

;Error reading handler

;Abort initialization

point and compute address beyond

i Set address of handler entry point
i {Point to fourth word of handler)
i Convert handler size to hytes

;i Point beyond end of handler

support routines at end of handler.

iGet address past end of handler
; 8et up pointer vector in handler

exectuion code, Tun it now

i Run any load-time code for handler
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GETHNH —— Load handlers into extended memory

i .BBTTL GETHNH —— Load handlers into extended memory

2 B e e e - e e
3 i GETHNM is called to load those handlers that can be placed in extended
@4 i memory. The status tables for these devices have already been set up
5 ; by GETHNL.

1) i

7 ; Inputs:

8 i RY = &44-byte block number of top of free memory area.

Q i

10 i Outputs:

i1 i R = &4-~byte block number of new top of free memory area.

12 3

13 017736 0104446 GETHNH: MOV R4, —(5P)

i4 ;

15 i Begin looking for handlers that are to be loaded into extended memory.
16 i  GETHML stored a non-zero (but meaningless) value in the HANPAR entry
17 i for each handler that is to be mapped.

18 ;

19 017740 012704 000002 MOV #2, R4 iGet index for first device entry
20 i
21 i Bee if this device has a mapped handler
2 ;
23 017744 0035764 0000006 1% T8T HANPAR (R4) i Is this handler mapped?

24 017750 001402 BEQ 2% iBr if not

29 ;

26 i We found an entry for a device with a mapped handler.
27 i Load the handler.

28 ;

29 017752 004737 0177747 CALL LDHNHI ;iLoad a mapped handler

30 ;
31 i  Look for more mapped handlers
32 i

33 0177586 0462704 000002 2% ADD #2, R4 i Increment device index

34 017762 020437 0000006 CMP R4, NUMDEVY ;iChecked all devices?

35 0177686 101766 BLOS 1% iLoop if not

346 ;

37 i Finished

38 ;

39 017770 012604 MOV (SP)+, R4

40 Q17772 000207 RETURN
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LDHNHI —- lLoad device handler into extended memory

LDHNHI is called to load a device handler into extended memory.

index number.

= &4-byte block number of top of free memory area.

= 64-byte block number of new top of free memory area.

R1, -{5P)
R&, -(8P)
R3, -(8P)
R4, -(5P)

1 to the handler file.

PNAME(R4), HANNAM+2 ; Set the device name for the lookup
PNAME{(R4), CURNAM; Set name in case we have an error
#AREA, #1, #HANNAM;: Try to open the handler file

8% iBr if we found the handler file
#CFHMSG: RO iCan’t find handler

HLERR iAbort initialization

of the handler file and extract some information
WRKBUF, R2 iGet address of work buffer

#AREA, #1, R2, #256. , #0 iRead block O of handler
H. GEN(R2), HGENFL; Save handler sysgen flags

Set virtual address of handler entry point

#VPARDG+6, HANENT(R4) ;Set virtual addr of handler entry point

Get information about the size of the handler and determine the
address in extended memory where the handler is to be loaded.

HANSIZ(R4).R2 iGet size of handler (bytes)

R2 iMake sure handler size is even

#1,R2

R2: RO

#63. , RO iRound up to # 64-byte blocks

#-&6, RO iGet # &4-byte blocks for handler

RO, MHNSIZ iAdccumulate total space for mapped handlers
RO, RS iReserve room for handler

RS, HANPAR (R4) iSet mapping value for handler

RS, HMAP i8et initial PAR base for handler

#1, FILBLK iSet # of block to read from file

Begin loop to read handler into memory

LDHNHI —-- Load device handler into extended memory

1 . SBTTL
2 ;

3 i

5 H Inputs:

é ; R4 = Device
7 i RS

a ;

9 i Outputs:

10 3 RS

11 ;

12 017774 010144 LDHNHI: MOV

13 017776 010244 MOV

14 020000 010344 MOV

15 Q020002 010444 MOV

1é& ;

17 ; Open channel
18 ;

19 020004 016437 0000006 000244 Moy
20 020012 0146437 0000006 0001467 MOy
21 020020 . LOOKUP
22 020040 103004 BCC
23 020042 012700 00143647 MOV
24 020046 Q00137 Q205667 JMP
29 ;
26 ; Read block O
27 i
28 020052 013702 0001527 8% MoV
29 020056 . READW
30 020112 016237 0000006 Q00304 MOy
a1 ;
32 i
33 H
34 020120 012764 0000066 000000G MOV
39 ;
34 i
37 ;
38 ;
39 020126 0146402 0000006 MOV
40 020132 005202 INC
41 020134 042702 000001 BIC
42 020140 010200 MOV
43 020142 062700 000077 ADD
44 Q20146 072027 177772 ASH
45 020152 060037 0000006 ADD
446 020156 1600095 sUB
47 Q20160 010564 0000006 MoV
48 0201464 010537 0001267 MOV
4% 020170 012737 000001 000140 MOV

50 ;

91 H

52 ;

53 0201746 010203 1%: MOV

54 020200 020327 001000 CMP

55 020204 101402 BLOS
54 020206 012703 001000 MOV

97 020212 160302 pu: N 5UB

R2, R3 iGet remaining size of handler

R3. #512. ;Compare with max we can read at one time
2% iBr if we can read remainder of handler
#512. , R3 ;i Read one block

R3.: R2 i Reduce amt of handler left to read

~v

-
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LDHNHI —— Load device handler into extended memory
58 i
59 i Read next block of handler
&0 ;
&1 020214 006203 ASR R3 iGet # words to read
42 020216 013701 0001527 MoV WRKBUF, R1 iGet address of buffer for read
63 020222 . READW #AREA, #1,R1,R3,FILBLK iRead a block
&4 020256 103004 BCC 3% iBr if read ok
&9 020260 012700 001700¢ MoV #ERHMSG.: RO iGet error message
&6 020264 000137 02056467 JMP HLERR ;Abort initialization
&7 ;
68 i Move the code we just read into the XM area for the handler
69 ;
70 020270 012700 0000006 3% MOV #VPARS, RO iGet virtual address of mapped Tegion
71 020274 DISABL i #% Disable interrupts ##
72 020302 013744 0000008 MoV CHKPARS, —(8P) iiiBave current mapping of PAR 5
73 020306 0137237 0001268 0000006 MOV HMAP, @#KPARS iiiSet up mapping to get to XM area
74 020314 052737 0000008 0000006 BIS #MMENBL , @#5ROMMR; ; s Enable memory management
75 020322 105737 0000006 TSTB MEM256 ii;Does machine have > 256KB?
76 020326 001403 BEQ 4% 35 Br if not
77 020330 032737 0000008 0000006 BIS #EMMAP, @#SR3MMR ;i Enable extended memory addressing
78 0203346 012120 4 MOV (R1)+, (RO)+ i iiMove from WRKBUF to XM region
79 020340 077302 SOBR R3., 4% iiiloop till all moved
80 020342 105737 0000006 TSTB MEM256 ;iiiDoes machine have > 256KB?
81 020346 001403 BEQ 5% iiiBr if not
82 020350 042737 0000006 0000006 BIC HEMMAP, @HSR3MMR ; ;i Disable extended memory addressing
83 020356 042737 0000006 0000006 5%: BIC #MMENBL, @#SROMMR; ; s Enable memory management
84 020364 012637 0000006 Moy {SP)+, @HKPARS iiiReplace PAR 5 mapping
85 020370 ENABL ; ## Enable interrupts #i#
84 H
87 i Dee if there is more to read
88 i
89 020376 062737 000010 0Q0Q126° ADD #8. , HMAP i Increase XM region base
70 020404 005237 000142° INC FILBLK i Increment file block number
71 020410 005702 8T R2 ;i Is there more to read?
?2 020412 Q01271 BNE 14 iLoop if more to read
23 ;
o4 i 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
P26 i
7 020414 012703 0000006 MOV #VPARS, R3 ;Get virtual address of handler base
?8 020420 066403 0000006 ADD HANSIZ(R4),R3 ;Get virtual address beyond end of handler
9 020424 004737 0213247 CALL HANMAP iiiMap KPARS to the handler
100 020430 004737 020474° CALL STHNPY ;i;8et up handler pointer vector
101 020434 004737 0214007 CALL HANUMP iRestore mapping
102 ;
103 i If handler has any load-time code, Tun it now
104 i
105 020440 010337 0001347 MOV RS, FMEMHI ; Set addr of top of free memory area
106 020444 004737 020624° CALL DOHNL.C iRun any load-time code for handler
107 020450 013705 000134° MOV FMEMHI, RS iGet new top of free memory address
108 i
109 i Close the handler file
110 ;
111 020454 . CLOSE  #1 ;Close the handler file
112 ;
113 i Finished

114
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LDHNHI -- Load device hendler into extended memory
115 020462 012604 MOV (SP)+, R4
1ié 0204464 012603 MOV (SP)+,R3
117 020466 012602 MoV (SP)+, R2
118 020470 012601 MOV {(SP)+,R1
119 020472 000207 RETURN

L
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STHNPY -

SURIVER N R ol 4 BRI A IR

020474

020474
020502
020506
020514
020516
020522
020330
020532
020536
020542
020546
020552
020556

020562
0205464

010344

012743
012743
032737
001402
012743
032737
00140
012743
012743
012743
012743
012743
012743

012603
000207

0000006
0000006
0000006

0000006
0000006

0000006
0000006
0000006G
0000006
0000006
0000006

000304 ¢

000304 ¢

3%

Initialize pointer vector in a handler

.SBTTL STHNPY ~— 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.

R3, -(5P)

Sysgen option flags for the handler being loaded.

Set up addresses in the pointer vector

MoV
MOV
BIT
BEQ
MOV
BIT
BEQ
MOV
MOV
MOV
MOV
MOV
MOV

Finished

MOV

RETURN

#FORK, ~(R3)
HINTEN, ~(R3)
#EG$I0T, HGENFL
2%

#IOTIMR, ~(R3)
#SGHEL.G, HGENFL.
3%

#ERRLOG, ~(R3)
#PTWRD, —(R3)
#PTBYT, —-{(R3)
#EGTBYT, ~{(R3)
#MPPHY, —{R3)
#RELOC, —(R3)

{SP)+,R3

;i Address of fork routine

iAddress of inten routine

jDoes handler want timeout support?

i Br if not

; Set address of timeout support routine
;Does handler want error logging support?
iBr if not

;i Set address of error logging routine

Ay,



CURNAM = device name.

; SAVE ERROR MESSAGE ADDRESS
; PRINT ERROR MESSAGE HEADING
; PRINT ERROR MESSAGE

i BET RADS0O DEVICE NAME

;s PRINT DEVICE NAME

TSINIT —— TS8X startup initializ MACRO VO5. 04 Thursday 17-Dec-87 08:39 Page 59
STHNPY —~— Initialize pointer vector in a handler

1 ;

P i Error occured while loading device handler.

3 5 RO = error message address;

4 i

5 0203466 010001 HLERR: MOV RO, R1

& 020570 . PRINT #TSXHD

7 020878 .PRINT RI1

8 020602 013700 0001467 MOV CURNAM, RO

9 020606 004737 025502° call PRTRS0

10 020612 .PRINT #CRLF

i1 020620 000137 0042307 JHMP INISTF

i ABORT INITIALIZATION
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DOHNLC —— Execute and handler load/fetch code
1 .SBTTL DOHNLC —— Execute and handler load/fetch code
he J § T e o it e i sy ot et 30 2 v Grom e S Swe e o e et Sovn e e e S et Ao e Gt JeS e S e St S0 s S Soo St St Wt et it S e St S S G0 Bt S Sonm S S s s e
3 ; If the handler being loaded has any Load-time execution code. read it
4 i into our work buffer and execute 1t now.
9 H
& ; Inputs:
7 ; R4 = Device index number of handler that is being loaded.
a8 H
? i Outputs:
10 i C-flag is set on return if load code signals an error during its
11 i execution.
12 i
13 020624 0101446 DOHNLC: MOV R1,-(5P)
14 Q20626 010246 MOV R2, -{5P)
15 020630 0103446 MOV R3, —{(5P)
16 020632 0104446 MOV R4, -{(SP)
17 020634 010546 MOV RS, -{5P)
18 ;
19 i Examine 1st word of handler to see if it could have any load—~time code.
20 i
21 02048636 016405 0000006 MOV HANENT(R4), R5 iGet address of handler entry point
22 020642 004737 0213247 CALL HANMAP iiiMap Kpard to handler if mapped handler
23 020646 0146500 000004 MOV 4(R5), RO ;iiGet 1st instruction located at 4 in handler
24 020652 004737 0214007 CaLL HANUMP iRestore normal mapping
25 020654 020027 000240 CMP RO, #240 ;Ise it a NOP?
26 0206462 103516 BLO 7% ;Br if can’t be any load code
27 0206464 020027 000277 CMP RO, #2277 i
28 020670 101113 BHI 7% ;iBr if can‘t be any load code
29 020672 132700 000004 BITB #4, RO ;i Is there load code?
30 020676 001510 BEQ 7% iBr if not
31 i
32 i Handler may have load code.
33 i Read block O of handler and get offset to load code.
34 i
35 020700 013702 00015=2¢ MOV WRKBUF, R2 ;i Get addr of our work buffer
36 020704 . READW #AREA, #1, R2, #254. , #0 iRead block O of handler
37 020740 022227 031066 CMP (R2)+, #"RHAN ;Is this a new type handler?
38 020744 Q01065 BNE 7% ;Br if not
39 020746 016203 000004 MOV 4(R2),R3 ;Cet offset to load code
40 Q20752 00146462 BEQ 7% ;Br if there is none
41 i
40 i There is load-time code.
43 i Read into WRKBUF the portion of the handler with the load code.
44 H
45 020754 020327 001000 CMP R3, #1000 ils load code in block O of handler?
46 020760 103424 BLO 1% iBr if yes
47 0207462 010302 MOV R3, R2 ;Get offset to start of load code
48 020764 072227 177767 ASH #-9. , R2 ;i Convert to a block number
49 Q20770 042702 177400 BIC #$C377,R2 ;iClear all but block number
50 020774 .READW #AREA., #1., WRKBUF, #512. ,R2 i;Read 2 blocks from handler file
b1 i
52 ; The load code is now in WRKBUF. Set up and execute it.
53 ;
54 021032 010437 000144 1%: MoV R4, CURDEV ; Save current device index number
55 021036 042703 177000 BIC #C777,R3 iGet offset within block of load code entry pt
56 021042 010300 MOV R3, RO ;Get entry point offset

57 021044 0463700 0001527 ADD WRKBUF, RO ;Add base address
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DOHNLC —— Execute and handler load/fetch code

58 021050 013701 0000006 MOV RPRVECG, R1

59 021054 012702 000000C MoV #MAXDEV#2, R2

&0 021060 012703 000004 MOV #4,R3

a6l U=2i064 012700 Q00000G MUV #HANENT., RS

62 021070 060405 ADD R4, R5

63 021072 004737 0213247 CALL HANMAP

64 021076 012704 021154 MoV #L.DREAD, R4

&5 021102 004710 CALL (RO

66 021104 103407 BCS 2%

&7 ;

&8 i Fetch/load code ran ok.

&9 H Turn off handler mapping.

70 i

71 021106 012737 001400 0000006 MOV #1400, @HAPARS

72 021114 004737 021400° CALL HANUMP

73 021120 000241 7%: CLC

74 Q21122 0004046 BR P

75 ;

76 i Error occurred in fetch/load

77 i

78 021124 012737 001400 0000006 2% MOV #1400, CHKPARS

79 021132 004737 0214007 CALL HANUMP

80 0211346 000261 SEC

g1 H

az ; Finished

83 i

84 021140 012605 9% MOV (SP)+, RS

85 021142 012604 MOV {(SP)+, R4

B& 021144 012603 MOV {SP)+, R3

87 0211446 012602 Moy (SP)+, R2

g8 021150 012601 MOV (SPY+,R1

89 021152 000207 RETURN

Page 60-1

;i Get pointer to GETVEC routine for Pro

iGet 2## entries in device tables

iBSet code saying this is load code

iPoint to handler entry address vector
;Point to entry cell for this handler

iiiMap Kpard to handler if it is a mapped
iiiGet pointer to Read routine

iiiExecute the load code

;iiBr if handler load code signaled an error

i;iRestore original mapping for RT-11
iUnmap the handler
iClear the carry flag for return

code
iiiRestore original mapping for RT-11

;Unmap the handler
;i Bet the carry flag for return

A~y

-~
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.SBTTL LDREAD -~ Perform 1/0 for handler load code
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This routine performs Read operations for handler load code.
It simulates the operation of the bootstrap read rToutine.

Channel 1 must be open to the handler file.

Block number within handler file to be read.

;;iGet starting block number

i Does machine have > 2567

iBr if not

i Bave extended memory address register
; Save memorTy mapping

i Bave current KPARDS mapping

i Bave current KPARS mapping

;i Restore original mapping for RT-11

; Turn off handler mapping

;Br if read error

;Get current device index
iiisMap Kpard if necessary

;i Restore KPAR& mapping
i Restore KPARS mapping
;Restore memory mapping
; Does machine have > 2567
; Br if not

iRestore extended memory address register

; 8ignal success on return

LDREAD ~— Perform I/0 for handler load code

1

2 ;

3 i

4 i

5 i  When called,

& ;

7 H Inputs:

a ; RO =

9 ; Rl = Number of words to read.
10 i R = Buffer address

11 ;

12 i Outputs:

13 ; C~flag is set if a read error occurs
14 H

15 021154 010044 LDREAD: MOV RO, -{8P)

16 0211556 010444 MOV R4, -{SP) P
17 021160 010004 MOV RO, R4

18 ;

19 i  Save current mapping information
20 i
21 021162 108737 0000006 TSTB MEM256 i
22 0211466 001402 BEQ 1% i
23 021170 0137446 0000006 MOV @H#SR3MMR, —(8P) i
24 021174 0137446 0000006 1% MOV CH#HBSROMMR, —(5P) ;i
25 021200 0137446 0000006 MOV @HKPARDS, —(5P) H
26 021204 013744 0000006 MoV @HKPARG, —(5P) H
27 021210 012737 001400 0000006 MoV #1400, @HKPARS i
26 ;

29 i Turn off handler mapping

30 ;

31 021216 004737 021400° CALL HANUMP

3 i
33 i Read the requested data from the handler
34 H
35 021222 . READW #AREA, #1,R2,R1,R4 ;Read the blocks
36 021254 103420 BCS 9%
37 ;
a8 i Restore handler mapping
39 ;
40 021256 013704 0001447 MoV CURDEV, R4
41 021262 004737 0213247 CALL HANMAP
42 i )
43 i Restore mapping information
44 ;
45 021266 012637 0000006 MOV (5P)+, @HKAPARSG i
44 021272 012637 0000006 MOV (5P)+, @HAPARDS i
47 Q21276 012637 0000006 MoV (SP)+, GHSROMMR s
48 Q21302 1035737 0000006 TSTB MEM256 i
49 021306 001402 BEQ 2% H
50 021310 012637 0000006 MoV (SP)+, @HSR3MMR
51 i

o2 i Finished

93 ;

54 021314 000241 2% CLC i
55 021316 012604 G%E: MOV (S5P)+, R4

56 021320 (012600 MOV {(SP)+, RO

57 021322 000207 RETURN
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HANMAP —— Set up KPARY to access a mapped handler

1 . 8BTTL HANMAFP —— Set up KPARS to access a mapped handler

= T 0 ot e it e o e 0 S o e et S s s b e — - -
3 i This routine is called to determine if a handler is mapped and if so
4 i to turn on mapping and set up KPARS to access the mapped handler.
5 i If the handler is not mapped, mapping is not turned on and KPARS is
& i not sltered.

7 ; 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

i1 i Inputs:

12 H R4 = Device index number

13 ;

14 021324 HANMAP

i5 i

16 i Disable interrupts

17 i

18 021324 DISABL iiiDisable interrupts

19 ;

20 i Change RMON pointer to point to TSX-Plus vector

21 ;

22 021332 012737 0000006 0000006 MOV #MONVEC, @#RMON ;5 ; Bay T8X-Plus is the monitor

"'3" ;

24 i See if this handler is mapped

25 i

26 021340 005764 0000006 TST HANPAR (R4) ii31Is this handler mapped?

27 021344 001403 BEQ 9% i3 Br if not

28 ;

29 i This handler is mapped.

30 ;i Set up mapping to access it.

31 i

32 021346 016437 00000068 0000006 MOV HANPAR (R4 ), @#APARD; ; ;s Map KPARS to the handler code

33 021354 052737 0000008 Q000006 94: BIS #MMENBL, @#5ROMMR; ; i Enable memory mapping

34 021362 105737 0000006 TSTB MEM256& iiiDoes machine have > 256KB7?

35 0213646 001403 BEQ 10% iiiBr 1f not

36 021370 052737 0000006 0000006 BIS HEMMAP, @#SR3MMR ;i Enable extended memory addressing

a7 ;

38 5 Finished

a9 ;

40 021374 000207 104 RETURN

41

42 . 8BTTL  HANUMP —-— Turn off memory mapping to a handler

43 B e e e o e e et B o e e o e ———— -

44 3 This routine is the companion to HANMAP. It turns off memory mapping

45 i and restores KPARS to its normal mapping value.

464 i Enter with interrupts disabled. Interrupts are enabled on return.

47 i This routine also changes the RMON pointer back to RT-11.

48 i

49 021400 HANUMP

50

21 i Turn off memory management

o2 ;

53 021400 105737 0000006 TSTB MEM256 ii;Does machine have > 25&6KB?

54 021404 001403 BEQ 1% 33 Br if not

5% 021406 042737 0000006 0000006 BIC HEMMAP, @#5R3MMR ;5 Turn off extended memory addressing
56 021414 042737 0000008 0000006 1%: BIC #MMENBL, @#SROMMR: 5 5 Turn off memory mapping

57 021422 012737 001200 0000006 MOV #1200, @HKPARS iiiReset KPARD to its normal mapping

<~
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HANUMP —— Turn off memory mapping to a handler
58 ;
o9 i Restore RMON pointer to RT11d
&0 H
61 021430 013737 0000467 COLOOOG MUV RTMNVC, @HRMON i;:Reset RMON pointer
62 ;
463 i Enable interrupts
64 ;
65 021436 ENABL i Enable interrupts
bb ;
&7 3 Finished
&8 ;

69 021444 000207 RETURN
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FNDHRB -- Try to find a handler global region

1 .BBTTL. FNDHRB —-— Try to find a handler global region

2 B e e e e e e e e e e e e

3 i This routine is called to tru to locate an allocated XM region with
4 i a specified name.

5 ; If a region control block with the specified name cannot be found,
& H 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 Rad50 name of region to be found.
i1 ;

i2 i Outputs:

13 i C~flag cleared ==3 Found the specified RCB.

14 i Rl = Address of the RCB

13 i C—-flag set ==> Could not find the specified RCB.

14 ; R1 = Pointer to a free RCB or O if no available RCB'’s.

17 ;

18 021444 010246 FNDHRB: MOV R2, -{5P)

19 i
20 i Bearch for specified RCB and also remember if we see a free RCB
21 i
22 021450 005002 CLR R2 iB8ay no free RCB found
23 021452 013701 0000006 MOV HANRCB, R1 iPoint to start of RCB area
24 021456 005721 5T {(R1)+ ; 8kip over -1 word at front
295 0214460 005711 1%: TST {R1) iWhat is the status of this RCB
26 0214462 001002 BNE 2% iBr if this is not a free RCB
27 021464 010102 MOV R1,R2 i Remember address of a free RCB
28 02144646 000412 BR 3%
29 021470 021127 177777 2% CHMP (R1), #-1 iAre we at the end of the list?
30 021474 001412 BEQ 4% ;Br if yes
31 021476 021561 000006 CHMP (R5), 6(R1) ;Compare the names
32 021502 001004 BNE 3% iBr if don’t match
33 021504 026361 000002 000010 CMP 2(R5); 10(R1) ;iCompare 2nd half of name
34 021312 001417 BEQ® 6% iBr if found the RCB we were searching for
35 021514 062701 000012 3% ADD #1z, R1 iPoint to the next RCB
36 021520 000757 BR 1% iContinue searching
37 i
38 i We could not find the specified RCB.
39 H If there was a free one, initialize the name.
40 ;
41 021822 010201 q4: MoV R2,R1 iWas there a free RCB?
42 021524 001410 BEQ 5% iBr if not
43 021526 0115461 0000064 MOV {R5), 6(R1) ; 8et name in the RCH
44 021532 0165461 000002 000010 Mav 2(R5), 10{(R1) i {2nd word of name)
45 021540 0463761 0001447 000010 ADD CURDEV, 10(R1) iMake name unigque to device
44 021544 000261 vk SEC ;8ignal that we did not find the RCB
47 Q21550 000401 BR 9%
48 ;
49 i We found the RCB

50 ;

51 021552 000241 5% X CLC ;8ignal success on return

ue ;

53 i Finished

54 i

29 021554 012602 P MOy {(5P)Y+, R2

26 021556 000207 RETURN
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HANXMR ~-- Allocate XM region during handler load

1 .SBTTL HANXMR —~— Allocate XM region during handler load

2 B e e e e e e e e e e e e e e o o ot e e e e e e o —
3 ; This routine can be called by a handler as its is being loaded to

5 i allocate an XM region for the handler.

) ;

) ; Inputs:

7 i R = Number of &4-byte units needed for XM region

8 ;

9 i Outputs:

10 H C-flag cleared ==> Successfully allocated a region

11 H R1 = &4-byte address of base of allocated region

i2 ; R2 = Requested size

13 H C-flag set ==> Could not allocate the region

14 i R2 = Largest available region size

15 i

146 i Notes: FMEMLO and FMEMHI are used by this routine to indicate the

17 i bottom and top of the free memory area that can be allocated.

i8 i The allocation is done from the top of free memory downward.

19 i  FMEMHI is updated to have the new top of free memory after the
20 ; allocation has been done.
22 0215560 0100446 HANXMR: MOV RO, -(5P)
23 i
24 i Get the total amount of free memory space available now
295 i and see if the requested region can be allocated
24 i
27 021%62 013700 000134° Mav FMEMHI, RO i Top of free memory
28 0215466 163700 000134 5UB FMEMLQO, RO i ~-Base of free memory
29 021572 020200 CHMP R2, RO iDo we have room for the requested region?
30 021574 1010046 BHI 8% ;Br if not
31 ;
32 i There is room for the region so allocate it from the top of memory
33 ;
34 021576 160237 000134° suBR Ra, FMEMHI iAllocate the region
35 021602 013701 000134~ MOV FMEMHI, R1 iReturn the address of the base of the region
36 021606 000241 Lo ;i 8ignal success on return
37 021610 000402 BR 9%
38 i
39 i We are not able to allocate the region.
40 ; Return with C-flag set and the size of the largest possible region in R2.
41 ;

42 021612 010002 a8 MoV RO: R2 iGet the size of the largest possible region
43 021614 000261 SEC i8ignal failure on return
44 ;
45 i Finished

44 i
47 0216146 012600 7% MOV (SP)Y+, RO

48 021620 000207 RETURN
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HANXMR —— Allocate XM region during handler load

1 CIF NE., <PROASM--12> ; If assembling for PDP-11

= .SBTTL SETMIO -— Set up information about mapped devices

3 G i o ot i e o ! i b s S Sl 5t S i s e e e

4 i SEIMIU 15 called to set up information about which devices have to have
5 i their I1/0 mapped through system buffers. 1/0 mapping is done for DMA
6 H devices with 18-bit controllers being used on Q-bus systems with more
7 i than 256Kb of memory.

8 i The DX$MAP flag is set in the DVFLAG word for devices that require mapping.
9 i

10 H Inputs:

i1 H R5 = Pointer to low-memory free area

12 i

13 H Outputs:

14 H MIOFILAG = O==21/0 mapping not required for any device;

15 H 1==21/0 mapping required for some device.

14 H R = Pointer to new low-memory free area.

17 ;

18 SETMIO: MOV Ri,—-(5P)

19 H

20 ; Determine if this machine Tequires mapping at all

21 ;

22 TaT #MIODBG iAre we debugging mapped I/0 system?

23 BNE 2% iBr if yes

24 BIT #EXTLSI, ICONFG ;1s this a Q-bus machine with more than 25&Kb7?

29 BNE 2% iBr if yes

26 ;

27 i This is not a Q-bus system with more than 256Kb.

28 i Mapping is not required at all.

29 i

30 MOV #2,R1 ;Get initial device index number

31 1%: BIC #DX$SMAP, DVFFLAG{(R1) ;iClear mapped—-1/0 flag

32 ADD #2, R1 i Get next device index

33 CMP R1, NUMDEVY i More to do?

34 BL.OS 1% i Br if yes

35 BR 9%

36 ;

37 i This is a Q-bus system with more than 256Kb.

38 H See if any devices have requested mapped 1/0.

39 ;

40 o 5 CLR RO iClear composite flag word

41 MOV #2, R1 ;Initialize device index number

42 3%: BIS DVFLAG(R1), RO iCombine flags from all devices

43 ADD #2, R1 ;iGet next device index number

44 CMP R1, NUMDEV iChecked all devices?

45 BLOS 3% iBr if not

446 BIT #DXEMAP, RO ;i Does any device require mapping?

47 BEQ 9% ;Br if not

48 ;

49 ; I/0 mapping is required

50 ;

51 INCB MIOFLG i Remember that mapping is required
52 ;

53 ; Zero the area where we will build the control structures

54 H

55 MOVE VMIOBF., R1 i Get # buffers wanted

56 MUL #MISH8Z, R1 i Times size for each control block

27 ADD HMIONWB#MWHHEEZ, R1; Add space for MIO wait blocks
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HANXMR —— Allocate XM region during handler load
58 AGR
99 MOV
60 44 CLR
&i S0
b ;
63 i Allocate and
64 H
65 MOV
bbb MOVEB
&7 ol % MOV
68 ADD
&9 DEC
70 BLE
71 MOV
72 MoV
73 BR
74 & MOV
75 MOV
76 MOV
77 7E: MOV
78 ADD
79 MoV
80 MOy
g1 508
82 ADD
a3 ;
84 H Finished
85 i
8é 96 MOV
87 RETURN
a8 . IFF
89 i
{0 i Define dummy
21 ;
2 021622 000207 SETMIO. RETURN

93

. ENDC

Thursday 17-Dec-87 08:39

R1

R5, RO
(RO)+
R1, 4%

Page &5-1

;Get # words to zero
;iGet pointer to start of area
;i Zero the entire area

initialize the control structures

R3S, MIOBHD
VMIOBF. RO

RS, R1
#MISSS5Z, R1

RO

b$

R1, MIGLNK{(RS)
R1,R5

o%

R1,R5

R%, MIOWHD
#MIONWB-1, RO
R5,R1
#MWESEZ, R
R1: MWSLNK(RD)
R1,R5

RO, 7%
#MWEESZ, RS

{(8P)+,R1

» NE,» <PROASM~1>

routine for Pro

i NE, <PROASM—-12

;8tart of area for 1/0 mapping control blks

;Get # buffers wanted
;iGet pointer to current control

block

;Get pointer to next control block

iNeed to link more together?
;i Br if not

iBet pointer to next control block

i Advance pointer to next block
iBee if more to do

iSet pointer past last block

i 8tart of wait blocks

iGet # wait blocks wanted - 1
iGet pointer to current block
iGet pointer to next block
;Set pointer to next wait block
s Advance pointer to next block
il.oop if more to allocate
iAllocate space for last block

(with O link)
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OVLPOS —~- Determine which overlays go over TSINIT

i .BBTTL
= ;

3 ;

4 i

2 ;

& i Inputs:
7 ;

8 ;

9 3 Outputs:
i0 H

i1 ; O54FLG(seqg)
i2 i ovLBaAg
13 i

14 i

15 021624 01014646 OVLLPOS: MOV
16 021624 010244 MOV
17 021630 010344 MOV
i8 021632 010444 MOV
19 021634 010504 MOV
20 ;
21 ;
22 ;
23 0214636 004737 0220347 CALL
P H
26 i
27 ;
28 021642 062704 000077 ADD
29 021646 042704 000077 BIC
30 0214652 010437 0001407 MOV
31 021656 012702 0005767 MOV
32 021662 0035762 000000 1% TST
33 021666 001423 BEQ
34 021670 016200 000004 MOV
35 021674 016000 0000006 MOV
36 021700 012701 0010267 MOV
37 021704 020021 b CMP
38 021706 001404 BEQ
39 021710 020127 001034 CHMP
40 021714 103773 BLO
41 021716 000407 BR
42 021720 005262 000002 4% ING
43 021724 016200 000000 MoV
44 Q21730 072027 000006 ASH
45 021734 0460004 ADD
446 021736 062702 000006 2% ADD
47 021742 020237 001024° CMP
48 021746 103745 BL.O
49 ;

50 ;

51 H

52 021750 020427 025474° CMP
53 021754 103021 BHIS
94 021756 012705 0255567 MoV
55 021762 14604005 sUB
56 021764 072527 177772 ASH

97

initializ MACRO V05 .04 Thursday

17-Dec-8B7 0B: 39 Page &6

OVLPDS ~— Determine which overlays go over TSINIT

3 O et tane coate deaen e o Soett Fomi e mentt Soett S0t St S oot Moot Som Svms SO0 SOOER Ses Wt vt Mo Smmee emse Sires Souar SOSS S0SIS Voo UM S Sooes e v v o G Soees ened feeme Soemt ores St vl Seem SR at FHS A o s SV el medss Swme SStad mas fmeme v Somm e e oo S SO SIS T SHES +0N SETY ems sesmn

OVLPOS is called to determine which system overlays are to be placed
over the TBINIT code {specifically, between @OVLBAS and INITOP).

RS = Base address in TSINIT where overlays may be loaded.

Overlay segment information is set up in OSTABL.

= Q==3L.oad seg into high memory; ==3l.oad over TSINIT.

Address of location within TSINIT where overlays start.

R3 = Pointer past last overlay loaded over TSINIT.

R1, -(SP)
R2, -(8P)
R3, —{(5P)
R4, -{5P)
RS5. R4 iGet address where we may load overlays

Build the table that holds information about the overlays

OVLBLD i Build overlay information table

First determine how much space will be used by those overlays that are
forced to be loaded over TSINIT.

#63. , R4 i Bound address to &4-byte boundary

#77. R4

R4, OVL.BAS ;i Remember address where we load overlays
#0STABL., R2 iPoint to start of table

O0S$SIZ(R2) ;i Is this overlay to be loaded?

2% iBr if not

O0S$0VL(R2), RO
0. ADR(RO), RO
#L.OWOVL, R1

iPoint to linker-built entry
iGet Rad50 segment ID
iPoint to table of overlays to go over TSINIT

RO, (R1)+ iMust this overlay go over TSBINIT?

4% iBr if yes

R1., #LOWEND ;End of low—overlay table?

&HE ;Br if not

2% ; This overlay is not forced over TSINIT
OS$FLE(R2) ;i Set flag saying load over TSINIT
OS$8IZ(RZ),: RO iGet # 64-byte blocks needed for overlay
#6, RO ;Get # bytes needed for overlay

RO, R4 i Advance address within TSINIT

#0S$$6SZ, R2 ;iPoint to entry for next segment

R2, OBLAST iHave we finished?

14 iloop if not

Determine how much memory space is available in TSINIT for other overlays

R4, #INITOP--50. iAny space left for other overlays?

9% iBr if not

#INITOP, RS i Point to top of overlay area

R4.R5 ; Total space available for overlays
#—&4, RS i Convert to # &4-byte blacks
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OVLPOS —— Determine which overlays go over TSINIT

58 3

Mow begin loop which determines which other overlays go over TSINIT.

59 i We do this in the order of largest to smallest to try to fill

60 i the overlay area as completely as possible.

6l H

62 021770 004737 0232267 3% CALL OVLTRY i Try to find largest overlay that will fit
&3 021774 103411 BCS 4 iBr if no more overlays will fit

644 Q21776 005262 000002 INC OS$FLG(R2) i Remember to load over TSINIT

45 022002 016200 000000 MOV DS$ESIZ(R2Z). RO iGet # 64-byte blocks needed for overlay
66 022006 160003 SUB RO, RS i Reduce remaining free space in TSINIT
&7 022010 072027 000006 ASH #6, RO iGet # bytes needed for overlay

68 022014 060004 ADD RO. R4 ;i Advance overlay address in TSINIT

67 022016 000764 BR 3% ; Bee if we can find more segments to load
70 H

71 3 Finished

72 i

73 022020 010405 % MOV R4, R5 iReturn top—of-overlay address in RS

74 022022 012604 MOV (SP)+, R4

7% 022024 012603 MoV (SP)+,R3

76 022026 012602 MOV (SP)+, R2

77 022030 012601 MOV (SP)Y+,R1

78 022032 000207 RETURN
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OVL.BLLD -— Build overlay information table

1 .8BTTL OVLBLD ~— Build overlay information table

= B 1 o e i S it 2 St St S ot Bt e o et e e e e s ——
3 ; OVLBLD is called to build an overlay information table that is used

4 ; by [SINIT while loading TSX overlays into memory.

S ;

& i DOutputs:

7 i Overlay segment information is set up in OSTABL.

8 ; OSLAST = Pointer past last entry in OSTABL.

9 i

10 022034 010146 OVLBLD: MOV R1, -{5P)

11 022036 0102446 MOV R2, -(5P)

12 022040 010344 MOV R3, —{5P)

13 i

14 i Read lst block of SAV file to get pointer to overlay table

15 ;

16 022042 013702 000152¢ MOV WRKBUF, R2 ;i Point to work buffer

17 022046 . READW #AREA, #17, R2, #256. , #0 ;i read first block of the save file
18 022102 103444 BCS 22% iBr if error on read

19 022104 016201 000064 MOV 64(R2),R1 ipoint to the overlay table
20 022110 001012 BNE 15% ibr if overlays exist
21 H
22 i Must be verion 3B overlays structure at absolute location.
23 ;
24 022112 012737 000137 001000 MOV #137, @#1000 iposition jump instrucion over 3b ovly handler
295 022120 012737 0000006 001002 MoV #$0VRH, #1002 iposition overlay intercept location
26 022126 012701 001104 MoV #1104, R1 ipoint to the overlay table
27 022132 010137 0000006 MOy R1, OVRADD ;i save the address of the overlay table
28 i
29 3 Initialize the table that holds information about the overlays
30 i
31 0221386 012703 00057467 19%: Mav #OSTABL. R3 ;i Point to table for overlay info
32 022142 010163 000004 114 MOV R1, 0S%0VL (R3) i Bave pointer to overlay control block
33 022146 005063 000002 CLR OS$FLG(R3) iAssume seg will be loaded in high memory
34 022152 004737 0223547 CALL ALCOVL iDetermine if we should load this overlay
35 022156 010263 000000 mMav Rz, OS$SIZ(R3) ;i Remember total size of overlay+data
36 022162 062703 000006 ADD #054$58Z, R3 iPoint to next overlay table entry
37 0221646 062701 000006 12%: ADD #4, R1 i find the next region
38 022172 021127 004537 CMP (R1), #4537 ;compare with a <JSR R5, $0VRH> instruction
39 022176 001341 BNE 114 iBr if not at end
40 022200 010337 001024° MOy R3, OSLAST i Bave pointer past last overlay table entry
41 i
40 i Finished
43 ;
44 022204 012603 MOV {(SP)+, R3
45 022206 012602 MOV (SP)+, R
44 022210 012601 MoV (SPY+,R1
47 022212 000207 RETURN
48 i
49 i Error -- Read error occured while reading overlay table

50 H

591 022214 22%: . PRINT #TSXHD

52 022222 . PRINT #RDERR

93 022230 000137 004250 JHMP INISTP

Y
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GETMAP -~ Load any mapped system code regions

1 .BBTTL GETMAP —— lLoad any mapped system code regions

8 § T 6 et 4 ks s it Gt S 0808 Gt S G St S S St S48 i e G o e S (-S4 S8t S0 S e 44t e R4S 0in v e e S e PO e o e 0 Al 4l S LA e . oo oo SRS S 48 00 1 S0 e v Fev o e SR S, S S R e
3 i GETMAP is called to load those system overlays that are placed

4 ; in high memory.

5 ;

& ; Inputs:

7 i RS = &4-byte block number of top of free memory.

8 3 ,

9 i Outputs:

10 ; RS = New é64-byte block number of top of free memory.

i1 H

12 022234 010144 GETMAP: MOV R1.-(8P)

13 022236 010244 MOV R2, -(8P)

14 022240 010344 MOV R3, -{5P)

15 022242 010537 0000006 MoV R5, SMRSIZ i Bave memory pointer at start of allocation
ié i

17 i Now that most of the system initialization is completed., we must check
18 i again to see which overlaus need to be loaded.

19 i

20 022246 012703 000574 MOV #0OSTABL. R3 iPoint to 1lst overlay table entry
21 022252 004737 0225207 14: CALL OPTOVL iSee if this segment should be loaded
22 022256 010263 000000 MOV R2, OS$51Z(R3) i Save # 64-byte blocks needed for overlay
23 022262 062703 000006 ADD #OS5%$68Z, R3 iPoint to next overlay table entry
24 022264 020337 001024 CMP R3, OSLAST iChecked all entries in overlay table?
25 022272 1037&7 BLO 1% iBr if not
26 H
27 i Load those overlays that go into high memory
28 i
29 022274 012702 000576° MoV #OSTABL. R2 ;iPoint to 1st overlay entry
30 022300 0035742 000000 3%: TST O0S$SI1Z(R2) iIs this overlay segment wanted?
31 022304 001405 BEQ 4% iBr if not
32 022306 0035762 000002 T8T OS$FLG(R2) iLoad over TSINIT or into high memory?
33 022312 001002 BNE 4% i Br if load over TSINIT
34 022314 004737 0233247 CALL GETOVL il.oad overlay into high memory
35 022320 062702 000004 4% ADD #0S$452Z, R2 iPoint to next overlay table entry
36 022324 020237 001024° CHMP R2, OBLAST iHave we done all overlays?

37 0232330 103743 BLO 3% iloop if not

a8 i
39 i Finished
40 i
41 022332 013700 0000006 19%: MOV SMRSIZ, RO ;Get memory pointer at start of allocation
42 022334 1460500 SuB RS, RO ;iCalc amt of space allocated

43 022340 010037 0000006 MOV RO, SMRE1Z i Save total space used for mapped regions
44 022344 012603 MOV (SP)+,R3
45 022346 012602 MOV (SP)+, R2

44 022350 012601 MoV {(SP)+,R1

47 022352 000207 RETURN
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ALCOVL -—- Allocate space for a system overlay region
1 .BBTTL ALCOVL. ~— Allocate space for a system overlag region
2 § T e e o e e v e S i St st v e S s S S . S e, e S o S S e S f e S o G S S B 1 Bt s St s i Gt [pa——
3 i ALCOVI. 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
5] i much space is needed for the code and data.
b i
7 H Inputs:
8 ; R3 = Pointer to overlay table entry (0OSExxx)
9 ;
10 i DOutputs:
11 ; C~flag cleared ==> This segment is to be loaded.
i2 ; C-flag set ==2> Do not load this overlay segment.
13 ; R2 = # &4-Byte blocks needed for segment including data areas within it.
14 i
i3 022354 010144 ALCOVL.: MOV R1,-{8P)
i1é ;
17 i et pointer to linker—build overlay entry for segment
18 i
19 022356 016301 000004 MOV 0S$0VL(R3) . R1 iGet pointer to linker—built entry for seg
20 i
=21 ; Read in the first block of the overlay segment
22 i
23 022362 013702 000152° MOV WRKBUF, R2 iPoint to work buffer
24 022366 . READW #AREA, #17, R2, #256. , 0. BLK(R1) ;read the first block
295 022424 103415 BCS 3% ;Br if read error
24 ;
27 i Save the 3 character Rad50) segment ID in the 0O ADR cell of the
28 ; linker-built overlay table entry for this segment.
29 i
30 0224246 016261 000002 0000006 Mav 2(R2), 0. ADR{(R1) ;save the 1adb0 overlay identifier
31 ;
32 i  Make sure the segment is not larger than 8Kb
33 ;
34 022434 016102 0000006 MOV 0. .8SIZ{R1),R2 iget the word count of the code region
35 022440 Q0630 ASL R2 ;i convert to byte count
36 022442 020227 020000 CHMP R2, #20000 icheck for 8kb overflow
37 022446 101014 BHI 21% iBr if region is too big
38 i
39 i Don’t load some optional segments if features were not selected
40 ; in THEEN.
41 H
42 022450 004737 0225%207 CALL OPTOVL i See if we want to load this segment
43 i
44 ; Finished
4% i The C-flag is set or reset by OPTOVL.
44 i
47 022454 012601 MOV (8P)+, R1
48 022456 000207 RETURN
49 i
50 i Error —— Error on reading from SAV file
o1 i
92 Q22460 3% .PRINT #TSXHD iPrint heading
53 022464 . PRINT #RDERR ; Read error
54 022474 000137 004250 JMP INISTP iAbort initialization
95 ;
56 ; Error —— Insufficient memory space to load run—-time systems
57 H

A

Y
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ALCOVL -— Allocate space for a system overlay region

28 022500 21%: . PRINT #TSXHD

59 022506 .PRINT #TSXS1Z

&0 0225314 000137 0042507 JMP INISTP

Page 691

i PRINT HEADING
; PRINT ERROR MESSAGE
; ABORT INITIALIZATION
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OFTOVL. —— Check for optional system overlay regions
1 .SBTTL OPTOVL —— Check for optional system overlay reg:ons
= § e e s S s e i e S i ] St 1t S e e S £ e ke e e e -
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.
5 i This routine may also add space for buffers to the overlay regions size.
) ;
7 ; Inputs:
8 H R3 = Pointer to overlay table entry for segment (O0S$Fxxx)
9 ;
10 i Outputs:
11 H C-flag cleared == lLoad this overlay.
12 ; C—-flag set == Do not load this overlay.
13 ; R2 = # é44-byte blocks needed for code + data for the segment.
14 i
15 022520 0103446 OPTOVL.: MOV R3, -(8P)
16 022522 010446 MoV R4, -{&5P)
17 022524 0105446 MOV RS, —(8P)
18 ;
19 i Get the name of the overlay segment
20 H
21 022526 016305 000004 MOV 0S$0VL (R3), RS iGet pointer to linker—-built entry
22 022532 016504 0000006 MOV 0. ADR{(R3): R4 iGet name of the segment
23 i
24 i Get size of code portion of overlay segment
25 H
26 022536 016502 0000006 MOV 0. SIZ{R35),R2 iGet # words needed by code portion of seg
27 022542 006302 ASL R2 i Convert to # bytes
28 i
29 i Bee if this is an optional segment that we need to deal with specially
30 ;
31 022544 012700 0225707 MOV #OVLLST. RO iPoint to overlay name list
32 022530 020420 14%: CHMP R4, (RO)+ i Found name of overlay?
33 022552 001405 BEQ 2% ;Br if yes
34 022554 005720 T8T {RO)+ iNo — Skip over address word
35 022554 020027 0226547 CMP RO, #OVLEND iChecked all names in the list?
36 022%62 103772 BLO 1% iLoop if not
37 0225464 000577 BR OOXYES ;L.oad this overlay
38 i
39 = i  Branch off to processing routine
40 ;
41 Q22566 000130 g JMP @(RO)+ ;iEnter processing routine for the overlay
42 i
43 i Table of overlay names and processing routines
44 i
45 . MACRO OVLTBL NAME
46 .RADSB0 /'NAME’/
47 . WORD O0R ' NAME
48 . ENDM OvVLTBL
49 i
20 022570 OVLLLST:
51 022570 OVLTBL USSR ; TEBUSR  —— File management
o2 022574 OVLTBL. SPL ; TSSPOL —— Spooling system
53 022600 OVLTBL  LOK i TBLOCK —— Shared file record locking
54 022604 OVLTBL MB6G i TSMBG  —— Inter—job message communication
95 022610 OVLTBL SWP ;i THSWAP —~ Job swapper
946 022614 OVLLTBL PLS ; TSPLAS —— PLAS support
57 0224620 OVLTBL SLE ‘ ; TSSLE —— Single line editor
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OPTOVL ~— Check for optional system overlay regions
58 022624 DVLTBL WIN
29 022630 OVvLTBL M™MIO
60 022634 OvLTBL CLO
6l 022640 OVLTBL DBG
62 022644 OVLTBL CSH
63 022650 OVLTBL. DMP
64 022654 OVLEND:
65 i
66 i File management
&7 i
&8 022654 013703 0000006 OORUSR: MOV VNFCSH, R3
69 022460 070327 00000086 MUL #FCH45Z, RQ
70 022664 0460302 ADD R3,R2
71 022664 0005346 BR OOXYES
72 ;
73 3  8pooling system
74 ;
75 022670 005727 0000006 OORSPL.: TST #SPL.ND
76 022674 001530 BEQ OO0XNO
77 Q22676 062702 000000C ADD
78 022702 013703 0000006 MOV NSPLBL. R3
79 022706 062703 000007 ADD #7,R3
80 022712 072327 177775 ASH #-3, R3
81 022716 005203 ING R3
82 022720 042703 000001 BIC #1,R3
83 022724 060302 ADD R3., R2
84 022726 000514 BR O0XYES
a5 ;
86 i Record locking system
87 ;
88 022730 005737 0000006 DORLOK: TST VMXSF
89 022734 001510 BEQ O0OXNO
20 022736 005737 0000006 TST VNUMDC
?1 022742 001110 BNE OOXYES
?2 022744 162702 0000006 SUB #DCCBIZ, R2
23 022750 000505 BR O0XYES
Q4 i
?5 i Message communication system
96 ;
Q7 022752 013703 0000006 OORMBE: MOV VMAXMC, R3
28 022756 001477 BEQ OOXNO
27 022760 070327 0000006 MUL #MB$%5Z, R3
100 022764 060302 ADD R3.R2
101 0227466 013703 0000006 MoV VMXMRB, R3
102 022772 070327 0000006 MUL #MR$E5Z, R3
103 0227746 060302 ADD R3, R2
104 023000 013703 0000006 MoV VMSCHR, R3
105 023004 005203 ING R3
106 023006 042703 000001 BIC #1,R3
107 023012 062703 0000006 ADD #MUSTXT, R3
108 023016 070337 000000¢ MUL VMXMBG, R3
109 023022 060302 ADD R3, R2
110 023024 000457 BR OOXYES
111 H
112 i PLAS support
113 ;
114 023026 013703 0000006 OORPLS: MOV VPLAS, R3
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; TSWIN —— Display window management
; TSMIO —— Mapped 1/0

3 TSCLO  —— CL handler

; T8DBUG -~ Program debugger

i TSCABH —— Data caching

; TSDUMP =~ Crash dump generator

;Get # file cache entries

iMultiply by size of each entry
iAllocate space for directory cache
;Load the segment

i Are there any spooled devices?
iBr if not

#LEPLNB#512. >, R2; Reserve room for spool buffers

iGet # blocks for spool file

;i Bound up to byte boundary

iDivide by 8 to get # bytes for table
i Round up to word boundary

;Add space for spool file allocation table
iLoad the segment

ifAny shared files?

iBr if not

;Shared file data caching wanted?

iBr if yes

;i Reduce size of segment ~ Leave out cache code
sLoad the segment

iIs message communication facility wanted?
;iBr if not
iSpace for message channel blocks

iNumber of message request blocks
; Times size of request block

;Max # chars in a message

; Bound up to wonrd

i Reserve whole number of words
iPlus space for message header

i Times maximum number of messages
;i Space for message buffers

i PLAS support wanted?
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OPTOVL. —— Check for optional system overlay regions
115 023032 001451 BEQ DOXNO
1146 023034 0462703 000021 ADD #17. ,R3
117 023040 072327 177775 ASH #-73, R3
118 023044 060302 ADD R3: R2
119 023044 000444 BR O0XYES
120 H
121 i Job swapper
122 ;
123 023050 105737 0000006 DORSWP: TSTB VSWPFL
124 023054 001440 BEQ OOXNO
125 023056 000442 BR OOXYES
126 ;
127 ; Single line editor
128 H
129 023060 105737 0000006 OORSLE: TS8TB VSLEDT
130 0230464 001434 BEQ O0XNO
131 0230686 000436 BR OOXYES
132 ;
133 H Display windows
134 i
13% 023070 013703 0000006 OORWIN: MOV VMXWIN, R3
136 023074 001430 BEQ O0XNO
137 023076 070327 0000006 MUL #DWSES5Z. R3
138 023102 060302 ADD R3.:R2
139 023104 000427 BR OOXYES
140 H
141 ; Mapped 1/0
142 i
143 023106 105737 0000006 OORMIO: TSTB MIOFLEG
144 023112 001421 BEQ DOXNO
145 023114 000423 BR OOXYES
144 i
147 i CL handler
148 ;
149 023116 005727 0000006 OORCLO: T8T #CLTOTL
150 023122 001415 BEQ 00OXNO
151 023124 000417 BR O0OXYES
152 ;
153 i Program debugger
154 ;
155 023126 1035737 0000006 OORDBG: TSTB VDBFLG
1546 023132 001411 BEQ OOXNO
157 023134 000413 BR OOXYES
158 ;
159 i Data caching
160 i
161 023136 005737 0000008 OORCSH: TST CSHALC
1642 023142 0014005 BEQ OOXNO
143 023144 Q0407 BR DOXYES
164 i
145 i  Crash dump generator
166 i
1647 023146 105737 0000006 OORDMP: TSTB VSYDMP
168 023152 001401 BEQ OO0XNO
169 023154 000403 BR DOXYES
170 ;
171 i Don’t load this segment

Page 70-2

iBr if not
i Bound up # blocks

iGet # bytes needed for swap file bit map

i Reserve rToom for swap file bit map
ilLoad the segment

; Is this a swapping system?
iBr if not
iBr if yes —— Load the segment

;Is SL editor wanted?
i Br if not
i l.oad the segment

i Are any display windows wanted?

s Br if not

i Amt of space needed for window control
;Add to size of overlay

iLoad the segment

3 Is I/0 mapping needed?
iBr if not
iLLoad the segment

ifAny I/70 lines?
iBr if not
iYes, load the segment

i Is the program debugger wanted?
;Br if not
;Load this segment

i Is data caching wanted?
iBr if not
i L.oad this segment

i Is dump facility wented?
iBr if not
i Br if yes

blks
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DFTOVL. —— Check for optional system overlay regions
172 i
173 0231546 005002 00XND:  CLR R2 ;i Bay no space needed for overlay
174 023160 000261 SEC iB8ignal don‘t load the segment
175 0231462 000410 BR OOXFIN
174 i
177 i Load this segment
178 ;
179 023164 005204 OO0XYES: INC R2 ;Make sure size is even
180 0231464 042702 000001 BIc #1,R2
181 023172 020227 020000 CHMP R2, #8192, iDon't allow code + data to exceed 8Kb
182 023176 101402 BI.OS i% i Br if ok
183 023200 012702 020000 MOV #8192. . R iNote: init code in segment will truncate dat
184 023204 042702 000077 14 ADD #63. , R2 ;i Convert to # é&4-byte blocks
185 023210 072227 177772 ASH #-6, R2
186 023214 000241 CLC ;i 8ignal to load the segment
187 i
188 i Finished
189 i
190 023216 012600 OOXFIN: MOV (SP)+,R5
191 023220 012604 MOV (SP)+, R4
192 023222 012603 MOV {(SP)Y+,R3

193 023224 000207 RETURN
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OVI.TRY =-=- Find an overlau to place over THINIT
1 CBBTTL OVLTRY — Find an overlay to place over TSINIT
b B et o e e e e e S T 1 £ttt e S e . e e s e
3 i OVLTRY is called to identify the largest overlay segment which
4 i will fit in the TSINIT area and which is not already marked to go
5 i over TSBINIT.
& H
7 ; Inputs:
a8 ; RS = # 64-byte blocks available for segment in TSINIT.
g ;
10 i Dutputs:
i1 H R& = Pointer to OSTABL entry for segment
12 H C~flag set == No more segments will £it.
13 ;
14 023226 010344 OVLTRY: MOV R3, -{5P)
15 H
1é H Begin loop to examine all segments
17 ;
18 023230 005002 CLR R2 i S5ay we haven’t found any segment yet
19 023232 012703 0005767 Mav #0STABL, R3 iPoint to entry for 1st segment
20 023236 005763 000000 146: T8T 0S%SIZ(R3) i Is this segment to be loaded?
21 023242 001415 BEQ 2% ;Br if not
22 023244 0057463 000002 ST OS$FLG(R3) i Is this segment already over TSINIT?
23 023250 001012 BNE 2% iBr if yes
24 023252 026305 000000 CHMP OS$SIZ(R3), RS ;Will this segment £it?
235 02325%46 101007 BHI 2% iBr if not
26 023260 005702 78T R& ; Have we found any other seg yet?
27 023262 001404 BEQ 3% ;Br if not
28 023264 026362 000000 000000 CMP 0S¢S1Z(R3)., OS$8SIZ(R2) ;i Is new seg larger than old?
29 023272 101401 BL.OS 2% iBr if not
30 023274 010302 3% MOy R3, R2 i Remember largest segment
31 023276 062703 000006 2% ADD #0S%$52Z, R3 iPoint to entry for next segment
32 023302 020337 0010247 CHMP R3., OSLAST ;Have we checked all segments?
33 023306 103753 BLO 1% il.oop if not
34 i
35 i Finished
36 i
37 023310 000241 CLE i Assume we found 3 segment
38 023312 005702 T8T R2 iDid we find a segment that will fit?
39 023314 001001 BNE % ;Br if yes
40 023316 000261 SEC ; 8ignal failure on return
41 023320 012603 P MOV {8P)+,R3

42 023322 000207 RETURN



.BBTTL GETOVL —— Load system overlay into high memory

e e Sy Ry Sy - oreen catis e e cvsen s

GETOVL is called to load a system overlay into high memory.

Pointer to overlauy table entry for segment in OSTABL.
é4-byte physical memory block number where seg is to be loaded.

RS = Update &64-byte phusical memory block pointer for next segment.

iAllocate space for overlay

;Are we about to run over RT-117
iBr if yes —— Insufficient memory
some key segments

iRemember address of some segments

il.oad the segment
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GETOVL —— Load system overlay inte high memory

1

2 J T e e S et e s s e e

3 i

%} H

5 ; Inputs:

& i Re? =

7 ; RS =

g H

9 i QOutputs:

10 ;

11 H

12 023324 SETOVL :

13 ;

14 i Allocate space for the overlay segment

19 ;

16 023324 166205 000000 sUB O8$81Z{(R2), RS

17 023330 020527 001600 CMP RS, #1600

18 023334 1034005 BL.O 10%

19 i

20 i Remember the base address of

21 H

22 023336 004737 0046367 CALL KEYSEG

23 ;

) i lLoad the segment

29 ;

26 023342 004737 0233707 CALL LODOVL

27 i

20 H Finiched

29 3

30 0233446 000207 RETURN

31 ;

32 i Error: Memory overflow

33 i

34 023350 10%: .PRINT #TSXHD

35 023356 . PRINT #T8X81z7

34 023364 000137 0042507 JMP INISTP
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LODOVL -— Read and relocate system overlay

1 .E8BTTL  LODOVL —— Reasd and relocate system overlay

=3 § S St A chies 1 ks et S s S i e St A G440 S0 s e e e Tt St S S0 1tk Sk S 99 S S e S R S B St e S8 S e S e Soow ks A ST VTS SRS Ty S99 G908 Sames SO A S8t LSS D S48 S0 St S4ve S4m Semn Sepe Sem P S She P Yo SOV b e St
3 i LODOVL is called to load a system overlay region into memory.

4 i

5 ; Inputs:

& ; R2 = Pointer to OSTABL entry for segment being loaded.

7 i RS = &4-byte physical memory block number where segment is to be loaded.
g H

9 023370 0101446 LabovL.: MoV R1, -(SP)

10 023372 010244 MOV R2, -{(5P)

11 023374 010344 MOV R3., —{(8P)

12 023376 010446 MOV R4, —(SP)

13 023400 010546 MOV RS, —(&P)

14

15 H

16 ; Get info about size of the overlay and position within SAV file

17 ;

18 023402 016201 000004 Mav 0S$0VL(R2), R1 ;Get pointer to linker—built segment entry
19 023406 016103 0000006 MOV 0.8IZ{R1),R3 ;Get size of overlay segment (# words)
20 023412 0146137 0000008 0001427 MOV 0. BLK{(R1), FILBLK; Get block in SAV file where segment starts
21 023420 010302 Moy R3. R2 iGet total number of words in segment
22 023422 062702 000377 ADD #255. , R2 ;sround to the nearest number of blocks
23 0234246 000302 SWAB R2 iDivide by 256. words per segment
24 023430 042702 177400 BIC #177400, R2 ikill sign extension bits
25 023434 0103461 0000006 MOV RS, 0. PAR(R1) i Remember where segment is being loaded
26 ;
27 i Read next block of overlay segment into low-memory buffer
28 ;
29 023440 013704 000132° 10%: MoV WRKBUF, R4 ;Point to work buffer
30 023444 . READW #AREA, #17, R4, #256. , FILBLK iTead a block
31 023502 103466 BCS 22% irTead error occured
32 i
33 i Move from low buffer to high position in memory
34 H
35 023504 012701 0000006 MoV #VPARS, R1 iget the virtual address of the mapped region
36 023510 012700 000400 MoV #256. . RO ;obtain the number of words to move
37 023514 020300 CHMP R3, RO ;Do we need to move as many as 256 words?
38 023514 103001 BHIS 2% iBr if yes
39 023520 010300 MOV R3, RO ; Get number of words to move for last block
40 023522 160003 =3 -} 5UB RO, R3 i Get number of words left after this move
41 023524 DISABL s ## Disable interrupts #%
42 023532 013746 0000006 MoV @HKPARDS, —(8P) ;i save the contents of the mapping register
43 023534 010537 0000008 MOV RS, @HAPARD ;s change the mapping register
44 023542 052737 0000008 0000000 BIS #MMENBL., @#5ROMMR; enable memory management
45 023550 105737 0000006 TSTH MEM5& iDoes machine have at least 2546Kb of memory?
446 023554 001403 BEQ 11s ;Br if not
47 023556 052737 0000006 0000006 BIS #EMMAP, @H#5R3MMR ; enable extended memory addressing
48 0235464 012421 114 MOV {(R4)+, (R1)+ imove into high memory
49 0235466 077002 S08 RO, 114

50 023570 105737 0000006 TETB MEM256 ;Does this machine have at least 25&Kb7?

51 023574 001403 BEQ 12% ;i Br if not

52 023576 042737 0000006 0000006 BIC #EMMAP, @#SR3MMR s disable extended memory management

53 023404 042737 0000008 0000006 12%: BIC #MMENBL., @#5ROMMR; disable memory management

54 0234612 012637 0000006 MOV {SP)+, @HKPARD irestore the mapping register

55 0236146 ENABL ; ## Enable interrupts ##

546 0234624 062705 000010 ADD #10,R5 ; advance &4-byte block # by 512-bytes

57 023430 005237 000142 INC FILBLK ;increment file block #
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LODOVL -- Read

o8
59
60
&1
b2
63
b4
&5
=22
&7
&8
69
70
71
72
73
74
75

023634
0234636
023640

023644
023646
023650
023652
023654
023656

023660
023666
023674

and relocate system overlay

00530
00140
Q00137

012600
012604
012603
012402
012601
000207

000137

023440

Q042307

DEC
BEQ
JMP

e e
il

MOV
MOV
MOV
MOV
MoV
RETURN

i

i . PRINT

. PRINT
JMP

R2
0%
10%

Finished loading the segment

{(SP)+,R5
(SP)+, R4
(SP)+,R3
{SP)+, Rz
(8P)+, R1

Error occurred on read

#TSXHD
#RDERR
INISTP

Page 73-1

; More to be copied?
i Br if not
i Read and copy rest of mapped segment

iPrint heading
i Read error
iAbort initialization
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TSINIT
GETSRT —— Load any

1

2

3

4

5

6

7

g

9

10

11

12

13 023700 0101446
14 023702 010246
15 023704 010344
16 023706 0104446
17

i8

19
20 023710 021127
21 023714 0013540
2
23
24
29 023716
26 023734 103010
27
=28
=29
30
31 023736 105737
32 023742 001132
33 023744 0035061
34 0237350 005061
35 023754 000520
36
37
38
39 023756 116102
40 023762 042702
41 023766 160200
42 023770 010561
43 Q023774 010003
44 Q023776 072027
43 024002 160005
446 024004 020527
47 024010 103530
48 024012 010541
49

50

31

ua Q24016 0105446
93 024020 013704
54 024024

55

56 024060 012701
57 0240464 010537

shared run—time

000000¢

Q000006

0000006
0000026

00000086
177400

0000006

000003

001600

0000006

0001527

0000006
0000006

systems

P T

4%

i

.8BTTL GETSRT -- Load any shared run—-time systems
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GETSRT is called to load into memory & shared run—time system.

Shared run—time systems are loaded into the top of memory.

Inputs:
R1 = Pointer to shared run—time descriptor block.

RS = &4-byte block number of top of free memory.

Outputs:

RS = New top of memory block number

ETGRT: MOV

MOV
MOV
MOV

R1,—(5P)
R2, -(5P)
R3. —-{(8P)
R4, —-{5P)

See if this is a dummy run—time entry to allow for patching

CMP
BEQ

(R1), #DMYDEV i Dummy run—time entry?
7% iBr if yes

Try to open a channel to run—time file

. LOOKUP H#AREA, #1.R1

BCC

i OPEN CHANNEL TO RUN-TIME FILE
8¢ s BR IF OPEN WAS SUCCESSFUL

Cannot open shared run—time file.
See if he wants to abort or continue

TSTB

BNE
CLR
CLR
BR

VINABT s ABORT OR CONTINUE

9% ; BR IF ABORT WANTED

RTENAM(RL) iMark run—-time as not—available
RTENAM+2(R1)

7% i 60 LOAD NEXT RUN-TIME SYSTEM

Set up information about position of run—time in physical memory

MOVB

BIC
sUB
MOV
MOV
ASH
sunR
CHMP
BLO
MOV

RT$SKP(R1), R2 i GET # BLOCKS TO SKIP AT FRONT OF RUN-TIME

#C377: R2 ; CLEAR SIGN EXTENSION

R&: RO ; GET # BLOCKS TO READ (LOOKUP SET RO W SIZE)
RS5: RT$TOP(R1) ; SBET 64-BYTE BLOCK # ABOVE TOP OF RUN-TIME
RO, R3 s GET # 512-BYTE BLOCKS IN RUN-TIME

#3, RO ; CONVERT TO # 64-BYTE BLOCKS

RO, RS ; CALCULATE BASE &64-BYTE BLOCK # OF RUN-TIME
RS: #1600 i ARE WE ABOUT TO RUN OVER RT-117

11% i BR IF YES

R3, RT$BAS(R1) ; SET BASE &4-BYTE BLOCK # OF RUN-TIME

Read run-time system intou memory and position in high—memory

MOV
MOV

i Save address of bhottom of run—time
;i Point to work buffer

RS, —{(8P)
WRKBUF, R4

. READW #AREA, #1, R4, #206. . R2 i READ A BLOCK OF RUN-TIME FILE
Use memory management to access high—memory area.

MOV
Mav

i BET VIRTUAL ADDRESS OF PAR& ADDRESS REGION
i SET USER-MODE PARS MAP OFFSET VALUE

#VPARG, R1
R3. @RUPARSA

A
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GETSRT —— Load any sharved run—time systems
28 024070 012737 077406 0000006 MOy #077406, @¥UFDRS 5 SET PDR TO ALLOW FULL ACCESS TO PAGE
59 024076 032737 0000006 0000006 BIS #UPMODE, e#PS5W ; SET PREVIOUS-MODE = USER FOR MTPD ACCESS
60 024104 012700 000400 MOV #256. , RO i GET # WORDS TO MOVE
1 024110 DISAHL ;## Disable interrupts ##
62 024116 032737 0000008 0000006 BIs #MMENBL., @#5ROMMR; enable memory management
43 024124 105737 0000006 TSTB MEM256 ; DOES THIS MACHINE HAVE AT LEAST 25&4KB7?
64 024130 001403 BEQ 3% i BR IF NOT
45 024132 052737 0000006 0000006 BIS HEMMAP, @H#SR3MMR ; enable extended memory addressing
b6 024140 012446 3% Mav (R4)Y+, —{5P) i TRANSFER DATA FROM BUFFER TO HIGH MEMORY
67 024142 1064621 MTPD {R1)+
68 024144 077003 SOR RO, 3%
&9 024148 103727 0000006 TSTH MEM256 ; DOES THIS MACHINE HAVE AT LEAST 25&KB?
70 024152 001403 BEQ 31% s BROIF NOT
71 024134 042737 0000006 0000006 BIC HEMMAP, @H#SRIMMR ; DISABLE EXTENDED MEMORY MANAGEMENT
72 024162 042737 0000006 0000006 31%: BIC #MMENBL. . @#SROMMR; DISABLE MEMORY MANAGEMENT
73 024170 ENABL i #% Enable interrupts ##
74 024176 0462705 000010 ADD #10,R5 i ADVANCE 64-BYTE BLOCK # BY 512-BYTES
75 024202 003202 INC R2 s INC FILE BLOCK #
76 024204 077373 s0R R3, 4% ;i READ AND COPY REST OF FILE
77 i
78 i Finished loading the run—time system.
79 i
80 0242086 012605 MOV {8P)+,R5
81 024210 . CLOSE  #1
8 i
83 ; Finished
84 i
85 024216 Q12604 7% MOV (SP)+, R4
86 024220 012603 MOV (5P)+,R3
87 024222 012602 MOV (SP)+, R2
88 024224 (012601 MOV (6P)+,R1
89 024226 000207 RETURN
?0 i
g1 i Error -- Cannot find run—time system file
P2 i
?3 024230 94 . PRINT #TSXHD i PRINT MESSAGE HEADING
4 024236 . PRINT #COSRT ; PRINT ERROR MESSAGE
95 024244 012702 000004 MOV #4, R2 i PRINT 4 RADS0 VALUES
26 024250 012100 10%:; MOV {R1)+,R0O s GET PART OF NAME
?7 024252 004737 0255027 ALl PRTRS0O i PRINT RADS0O VALUE
28 024254 Q77204 s0n R2, 10%
99 024260 . PRINT #CRLF s END LINE
100 024266 000137 004250 JHP INISTP P ABORT INITIALIZATION
101 i
102 i Error —-— Insufficient memory space to load run—time systems
103 i
104 024272 114 . PRINT #TSXHD i PRINT HEADING
105 024300 . PRINT  #SRTOVF ;s PRINT ERROR MESSAGE
106 024306 000137 0042507 JMP INISTP ;s ABORT INITIALIZATION
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CBHBUF —— Allocate space for data cache tables

1 .5BTTL CBHBUF —— Allocate space for data cache tables

po B e e e e o o e ) 7 T o e e s s et -

3 i Allocate space for data cache blocks and control tables.

4 H

5 ; Inputs:

6 i R4 = &4-byte block number of base of free memory.

7 ; RS = &4-byte block number of top of free memory.

8 ;

{ i Dutputs:

10 ; RY = Updated é64-byte block number of top of free memory.

11 ;

12 024312 01024646 CSHBUF: MOV R2, —{5P)

13 024314 0103446 MOy R3, —-(5P)

14 ;

15 i See if data caching is wanted

14 ;

17 0243146 013737 0000006 0000006 MOV CSHALC, VCSHND ;Bet # blocks in use = # blocks allaocated
18 024324 013702 0000006 MOV CSHALC, R2 ;Did used request data caching?

19 024330 0014464 BEQ 4 iBr if not
P H
21 i Calculate number of 44-byte blocks needed for each cache control table
=22 ;
23 024332 062702 000037 ADD #31. ., R2 ; Bound up to 32 word block
24 024336 072227 177773 ASH #-5. , R2 ;i Convert to # &4-byte blocks
295 i
26 i Compute total space that will be used by all cache data
27 i
28 024342 013703 0000006 Moy CSHALC, R3 iGet # blocks in cache
29 0243446 072327 000003 ASH #3, R3 iGet # é&4-byte blks used by cache data buffers
30 024352 012700 000010 MOy #8. , RO iGet number of cache control tables
31 024356 0460203 14 ADD R2:R3 iAccumulate total space needed
32 024360 077002 508 RO, 1%
33 024362 010337 0000006 MOV R3, CSHS1Z i Save total space used by cache data
34 i
35 ; See if there is enough memory space available for the specified cache
36 i
37 024366 010500 MOV RS, RO iGet top of memory address
38 024370 160400 50UB R4, RO iCompute # free &44-byte blocks
39 024372 020300 CMP R3, RO i Is there enough total space?
40 024374 103045 BHIS 10% iBr if not
41 i
42 i Allocate space for cache data buffers
43 i
44 024376 013700 Q000006 MOV CSHALC, RO iGet # blocks in data cache
45 024402 072027 000003 ASH #3, RO iGet # &4-byte blocks needed for allocation
446 024406 160005 SUB RO, RS iAllocate space for cache data buffers
47 024410 010337 0000006 MOV RS, CBHBFP i Bave pointer to base of buffer area
48 ;

49 i Allocate space for each control table

20 i

o1 024414 1460205 SUB R2.R5 iAllocate space for table

o= 024416 010337 0000006 MOV RS, CA$BLK iBlock number associated with entry

53 024422 160205 SUR R2: RS iAllocate space for table

54 024424 0103537 0000006¢ MoV RS, CA$DVU ; Device and unit number

55 024430 1402005 s5UB R&2.R5 ;Allocate space for table

Sé 024432 010537 0000006 MOV RS, CASWCT i Number of words

57 0244346 160200 suUB R2,R% iAllocate space for table

0
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RS, CASUFL
R&, RS

RS, CASUBIL.
R2, RS

RS, CASHFL.
R2,R5

RS, CA$HBL.
R2, RS

RS, CA%HSH
RS, #1600
10%

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

Page 75-1

;i LRU chain forward link
iAllocate space for table
; LRU chain backward link
iAllocate space for table
i Hash chain forward link
iAllocate space for table
iHash chain backward link
iAllocate space for table
iHash chain list heads
;Did we run over RT—-117
iBr if yes

; Insufficent memory space available for cache data

TSINIT —— TE8X startup initializ MACRO VO5. 04
CEHBUF —- Allocate spacre for data cache tables
28 024440 010337 0000006 MOV
59 024444 1460205 SUR
&0 0244446 0103537 0000006 Moy
&1 V24492 16000 SUR
62 024454 010837 0000006 MoV
63 024440 1460205 SUR
64 024462 010537 0000006 MOV
65 024466 160200 suB
6éd 024470 010537 0000006 MOy
67 024474 020527 0014600 CMP
68 024500 101403 BLOS
69 ;
70 i Finished
71 ;
72 024302 012603 9% MOV
73 024504 012602 MoV
74 02435048 000207 RETURN
75 i
76
77 i
78 024510 10%: . PRINT
79 024516 . PRINT
80 024524 000137 004250 JMP

#TSXHD
#CSHOVF
INISTP

;iPrint heading
iOverlow message
i Abort the initialization

_
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CSHBUF —~— Allocate space for data cache tables

1 IF EQ, PROCID iDon‘t allow ODT for production PRO version
2 . 8BTTL GETODT - Lopad ODT

3 G o et e et e e o S e (i i ot s i e o e s s s

4 H GETUDT is called to load ODT into memory above TSX and transfer control
5 i to it. On return, 0ODT has been started.

& i

7 H Inputs:

8 ; RS9 = Address where ODT is to be loaded.

9 H

10 H Outputs:

11 ; RS = Address above top of ODT.

12 ;

13 SETODT: MOV Ri.,-(5P)

14 MOy R2, —{(5P)

15 MOV R3, -{(5P)

ié MOV R4, —-(5P)

17 H

18 i Try to lookup ODT rel file

19 i
20 . LOOKUP #AREA, #1, #0DTBLK ; LOOKUP ODT REL FILE
21 BCC 1% ;BR IF FOUND IT
=28 .PRINT  #TSXHD ; CAN’T FIND ODT
23 LPRINT  #NOODT
24 JMP INISTP s ABORT INITIALIZATION
20 ;
24 ; Read #irst block of ODT file and determine size of ODT.
27 i
28 16 ADD #200. , RS ; RESERVE SPACE FOR 0ODT STACK
29 MOV R3: RO s CHECK MEMORY ADDRESS FOR OVERFLOW
30 ADD #512. , RO
31 CALL CHKMEM
3z . READW #AREA, #1, RS, #206. , #0
a3 BCC 2% i Br if no read error
34 JMP ODTRDX i Read error
35 g MOV RSZ(R5),R2 : QET S8I1ZE OF ODT
36 MOV R2.,R3
37 ADD R5,R3 ; GET ADDRESS ABOVE TOP OF ODT
39 Moy R3. RO ; CHECK MEMORY ADDRESS FOR OVERFLOW
a9 CALLL CHKMEM
40 CLC
41 ROR R2 s GET # WORDS IN ODT
42 ;i Get starting address of UDT
43 MOV STA(RS), RO i BET OFFSET TO START ADDRESS
44 suB #0ODTBAS.: RO i CALCULATE ABSOLUTE STARTING ADDRESS
45 ADD RS, RO
44 MOV RO, ODTSTA ; THIS IS REAL STARTING ADDRESS
47 MOV RBD(RS), R1 ;GET # OF BLOCK WITH RELOCATION INFO
48 i
49 i  Read in ODT rel file image.

50 ;

21 . READW #AREA. #1, R0, R2, #1

52 BCS ODTRDX i BR IF READ ERROR

53 i

54 ; Relocate addresses in ODT.

99 i RYH = Address of base of 0OD7:; R3 = Address above top of ODT.

96 ; Rl = Bliock number in rel file of start of relocation info.

97
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i SAVE ADDRESS ABOVE TOP OF ODT

iOnly if PRO protection code is included
;Are we Tunning on a Pro?
iBr if yes

i READ RELOCATION INFO HERE

; GET ADDRESS OF END OF BUFFER AREA
i GET BASE ADDRESS OF ODT
i BUBTRACT LINK BASE ADDRESS

; BR IF NO READ ERROR
s END OF FILE IS OK
i BR IF READ ERROR

; POINT TO RELOCATION INFO

i GET ADDRESS OF LOCATION TO RELOCATE
s TIME TO STOP?

: BR IF FINISHED

i GET VALUE TO RELOCATE

: CVT TO BYTE ADDRESS

i BR IF ADDITIVE RELOCATION

i RELOCATE THE ADDRESS

;i RELOCATE THE ADDRESS

i GET LOCATION WHERE WORD GOES

: STORE RELOCATED ADDRESS

i TIME TO READ NEXT BUFFER FULL?
s BR IF NOT

i ADVANCE BLOCK #

i 60 READ NEXT BUFFER FULL

Direct interrupts to 60 and &4 to an RTI instruction

;Catch interrupt &0
;Catch interrupt &4

Load registers with the following values for initial entry to ODT:

in T8X

TSINIT —— T8X startup initializ MACRO VOS5 04 Thursday 17-Dec-87 08: 39
CBHBUF —— Allocate space for data cache tables

58 RELFIL: MOV R3. 0DTTOP

59 MOV R3, RL.BF

&0 CIF NE. PROCID

&1 THTH HRUFLG

b2 BNE 1%

&3 . ENDC i NE, PROCID

&4 MOV WRKBUF, RLBF

&5 1%: MOV RLBF. RLBFND

&b ADD #1024, , RLBFND

&7 MOV RS, R4

&8 sUB #ODTBAS: R4

&9 i Read in relocation address list.

70 g . READW #AREA, #1, RLBF, #512. . Rl

71 BCC 7%

72 TSTR RS2

73 BNE ODTRDX

74 i Relocate some addresses in ODT.

75 7% MOV RLBF, R2

7 3% MOV (R2)+,R3

77 CipP R3, #-2

78 BEQ P4

79 MOV (R2)+, RO

80 ASL R3

81 BCC 5%

82 sUB R4, RO

83 BR 6HF

84 kN ADD R4, RO

85 &HE: ADD RS, R3

848 MOV RO, @R3

87 CHMP R2, RLBFND

88 BLO 3%

89 ADD #2,R1

20 BR 4%

21 i

o i Finished relocation.

93 i Close ODT rel file.

94 ;

95 G . CLOSE #1

b H

Q7 H

8 i

29 H MOV #DORTI, @#40

100 i MOV #DORTI, B#a4

101 i

102 ;

103 i RO = Base of TSINIT

104 i R1 = Important breakpoint (~R)

105 H Rz = Base of TSGEN

106 ; R3 = Base of TSEXEC

107 ; R4 = Base of TSEMT

108 H RY = Return address to start execution

109 ; 0(BF) = Address of mapsys routine

110 ; 2{(8P) = Address of sysmap cell

111 ;

112 Moy H#TSINIT, RO

113 MOV #BRKFT, R1

114 MOV #TSGEN, R2



Continue initialization

#TSEXEC, R3
#TSEMT, R4
#SYSMAP, —(8P)
#MAPSYS, ~(3P)
#10%, R5

eODTSTA

@#14, ODTTRP
ODTTOP, RS
(GP)+, R4
{(SP)Y+,R2
(8P)+, R2
{(SP)+,R1

. FRINT #ODTRDM

INISTP

Page 76-2

i PASS ADDRESS OF SYSMAP CELL TO ODT
i PASS ADDRESS OF MAPSYS ROUTINE
; ADDRESS FOR ODT TO RETURN TO

PJUMP TO START OF ODT

of T&SX.

i SAVE ODT BREAKPOINT ENTRY ADDRESS
i ADDRESS ABOVE TOP OF ODT

Error while reading ODT rel file

s PRINT ERROR MESSAGE

;s ABORT INITIALIZATION

; RTI instruction to disable interrupts

TSINIT —— T8X startup initializ MACRO V05. 04 Thursday 17-Dec-87 08:39
CBHBUF ~— Allocate space for datae cache tables
115 MoV
116 MOV
117 MoV
118 MOV
119 MOV
120 ;
121 i Enter ODT
122 ;
123 WP
124 i
129 H Return from 0ODT.
1264 ;
127 i
128 104 MOV
129 MOV
130 MOV
131 MOV
132 MOV
133 MoV
134 RETURN
135 i
136 ;
137 i
138 ODTRDX: . PRINT #TSXHD
139
140 JJHp
141 ;
142
143 i
144 DORTYI: RTI
145 . ENDC

i EQ, PROCID

~n,
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OPNCHN -— Open a T8X-Plus channel

- e
= OO OND U R WA -

,,_‘
a3

i
T
W

P S S
LO~ND>UH

BJ

[L¥]

3 P

AN IV
U hWN=O

N3

27
28
29
30
31
32
33
34
35
34
a7
38
39
40
41
4
43
44
45

024530
024532
024534

024536
024540
024544
024546
024550

024556
024560
024564
024566
024570
024572
024576
024402

024406

024410
024612
024614

010146
0103446
010003

010301
012700
005021
077002
012763

010200
004737
103411
010001
000301
110163
042700
050063

000241

012603
012601
000207

0000004

0000000

0114767

0000006
000000C
0000006

000000¢
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.SGBTTL OPNCHN —— Open a T8X-FPlus channel

OPNCHN is called to set up information in a T8X-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.
Ry = Rad50 device name.
QOutputs:
C-flag set ==3 Cannot open the device.
OPNCHN: MOV R1, —(5P)
MOy R3., -(SP)
MOV RO, R3 iCarry channel block address in R3

Initialize the channel block

MOV R3,R1 ;Point to the channel block
MoV HCCHNSIZ/ 2, RO i Get # words to zero

CL.R (Ri)+ ;iZero the channel block
508 RO, 2%
MoV #HCCHSSOPNICOSSENTS, €. CBW(R3) ; Initialize CSW to say chan open

Convert the device name into device # and unit #

MOV Rz, RO ;Get the full device name

Al CVTDVU ;i Convert to dev # and unit #

BCE 9% iBr if we don’t recognize the device name
MOV RO, R1 ;Get index # and unit #

SWAB R1 ;Get unit # to low byte
MOVB R1, C. DEVQ{R3) iSet unit # in channel block

BIC $CLCESENMYX> RO iClear all but device index number in RO
BIS RO, C. CSW(R3) ;i Store device index # into CSW
Success
CLC ;8ignal success on return
Finished
MOV {SP)Y+,R3
MOV {(SP)Y+, R1
RETURN

-,
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SETCHN ~— Copy RT—11 channel information into T8X system chan
1 . 8BTTL  SETCHN -—- Copy RT-11 channel information into TSX system chan
2 B o e e e e e e e e e e e e e e o o s o e o e e ot S o o . s e .t e G s e i e e
3 i BETCHN is called to set up a TSX system channel block to access a file
% i that has been opened using RT-11. The device index number is converted
5 ; 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)
7 ; to use this routine.
8
g 5 Inputs:
10 i Channel # 1 = Open to file of interest.
11 ; RO = Address of TSX channel block which is to be set up.
i2 i Rzl = Rad-50 device name.
i3 ;
14 i Outputs:
15 H Channel block pointed to by RO is set up for future TSX 1/0.
1é ; Channel # 1 is closed
17 i
18 024616 010144 SETCHN: MOV R1, —(5P)
19 024620 010244 MoV Ra, —-{5P)
20 0244622 010344 MOV R3, —(BP)
21 024624 010001 MGV RO, R1 ; GET ADDRESS OF TSX CHANNEL BLOCK
2 ;
23 i Do .SAVESTATUS to store channel information into TSX channel block.
24 ;
25 024424 . BAVEST #AREA, #1.R1 ;s STORE CHANNEL STATUS INTO TSX CHANNEL BLOCK
2& ;
27 i Now convert RT-11 device table index number into corresponding TSX
28 ; device table index number.
29 ;
30 0244544 011103 MOV {R1),R3 i GET CSW FOR CHANNEL
31 0244486 042703 177701 BIC #C74, R3 i GET RT-11 DEVICE INDEX NUMBER
32 024652 . BVAL HAREA, #404 i GET RT~11 OFFSET TO PNAME TABLE
33 024472 060003 ADD RO. R3 ; GET ADDRESS OF NAME OF DEVICE IN PNAME TABLE
34 024674 . BVAL #AREA, R2 i BET NAME OF DEVICE FROM RT-11t
35 024712 013703 0000006 MOV NUMDEVY, R3 s GET INDEX # FOR LAST TSX DEVICE
36 0247146 020063 0000006 1%: CHMP RO, PNAME (R3) ; LOOK FOR DEVICE IN OUR TABLES
37 024722 001404 BEQ 2% s BR IF FOUND
38 024724 14642703 000002 5uUB #2:R3 s CHECK NEXT ENTRY
39 024730 002372 BGE 1% s BR IF MORE TO CHECK
40 024732 000407 BR MTSXDV ;s VERY STRANGE THAT WE DIDN'T FIND IT
41 024734 042711 000076 2% BIC #76, (R1) i CLEAR OUT RT-11 DEVICE #
42 024740 050313 BIS R3, (R1) ; STORE T8X DEVICE #
43 ;
44 5 Finished
45 i
46 024742 012603 Mo (SP)+,R3
47 024744 012602 MOV {SP)+, Re?
48 0247446 012601 MoV (SP)+,R1
49 024730 000207 RETURN
20 i
51 ;3 Ervor: Could not locate Rt—~11 device number in TSX device table.
o ;
53 024752 MTSXDV: | PRINT #TSXHD i PRINT ERROR MESSAGE
54 024740 .PRINT #REQGMIS iMissing a required device
55 024766 010200 MoV Rz, RO i GET RADS0O DEVICE NAME
54 024770 004737 0255027 Call PRTRS50O i DISPLAY DEVICE NAME

97 024774 . PRINT #CRLF

A,
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SETCHN —— Copy RT-11 channel information into TSX system chan

58 023002 000137 0042507 JMP INISTP ; ABORT INITIALIZATION



TSINIT —-— T8X startup initializ MACRO VO5. 04 Thursday 17-Dec~87 08:39 Page 79

SETSY -—— Set up information about BY device

i .BBTTL SETS8Y -—- Set up information about BY device

‘,’2 3 o s a i St o s o v e 20 e s S o S Bt S s s b S S 2 S o e o Bt S S Sk S St St S S e e St S B B S8 i S 4, 4 e i S s o e, e S S Sk S b s e s e e S s
] i BETBY is called to set up information about the 8Y device.

4 H It does this by determining what device RT-11 recognizes as 5Y.

9 H

& 5 Inputs:

7 i RY = Address of base of free memory area

g ;

7 i Dutputs:

10 H SYNAME = RADS0 spec for physical system disk

11 ; SYINDX = T8X device table index for 8Y device

i2 ; SYUNIT = 8Y device unit number

13 i

14 0250046 010144 SETSY: MOV R1, -(5P)

15 025010 0102446 MOy Ra, —-{(&P)

16 ;

17 H Set up system device unit number

18 i

19 025012 . GVAL HAREA, #2174 iGet system unit # from RT—-11 {(high byte)
20 025032 010037 0000006 . MOV RO, SYUNIT ;Set system unit number
21 H
22 i Set up system device index number
23 i
24 025036 . GVAL HAREA, #3164 iGet RT~11 system device index number
25 0250546 010002 MOV RO, R2 ; Bave device index number
26 025060 . BVAL #AREA, #404 iGet offset within RMON of PNAME table
27 025100 0460002 ADD RO, R2 ;Get offset to name of 8BY device
28 025102 . EVAL #AREA, R2 ;Get name of RT-11 system device
29 025120 013701 0000008 MOV NUMDEV, R1 iGet index to last TSX-Plus device entry
30 025124 0200481 0000006 1%: CHP RO, PNAME(R1) i Bearch for device in TS8X tables
31 025130 0014005 BEQ 2% iBr if found it
32 025132 162701 000002 SUR #2, R1 s Keep looking if more
33 025136 002372 BGE 1%
34 025140 010002 MoV RO. R2 i Bave name of system device
35 025142 Q00703 BR MTSXDV iMissing device error
36 025144 010137 0000008 2% MoV R1, SYINDX iStore index # of TEX-Plus system device
37 ;
38 i Bet up RADSD name of 8Y disk
39 ;
40 025150 113702 000001G MOVD SYUNIT+1, R& ; GET SYSTEM UNIT NUMBER
41 025154 0462702 000036 ADD #36, R2 P PUT IN "0" AS 3‘RD CHARACTER OF NAME
42 025160 0466102 0000006 ADD PNAME(R1), R2 ; ADD DEVICE NAME
43 025164 010237 0000006 MoV R2, SYNAME ; THIS I8 THE FULL 8Y DISK NAME
44 i
45 3 Finished
46 i
47 025170 012602 MOV {8P )+, R2
48 025172 012601 MOV {(SP)Y+, R1

49 025174 000207 RETURN
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RTFTCH ~— Fetch a RT—11 device handler

1 .8BTTL RTFTCH —— Fetch a RT~11 device handler
2 § T e e e i s ot ottt et e 0 e S e o S8 e S S S et A S 4100 o ST 510 s i et St S o et St S S St S s e Sk St 2 St S S S R i e ks St S e S ek 2ot 4 S e . S5 S e St S e v St o S
3 5 RTFTCH is called to fetch an RT-11 device handler.
4 ; if the handler is already resident, nothing 1s done
5 ; If the bhandler will fit in WRKBUF, it is fetched into there.
& i If the handler will not fit in WRKBUF, it is fetched into the top
7 i of memory.
g ;
g H Inputs:
10 H RO = RADB0 device name.
11 ; RS = Address of start of free memory
12 ;
13 i Doutputs:
14 ; C—-flag cleared == Fetch was successful.
15 ; C~flag set ==2 Ervror on fetch.
16 ;
17 025176 0100446 RTFTCH: MOV RO, -(5P)
18 025200 0102446 MOV R2, —(5P)
19 025202 010544 MOV RS3, -(5P)
20 ; _
21 i Bet the name of the device being fetched
22 i
23 025204 010037 000130° MOy RO, FETDEV i Set name of device whose handler to fetch
24 ;
29 i Do a .DBTAT to get information about the handler
26 ;
27 025210 . DSTAT #DSTBLK, #FETDEVY i Get information about the device handler
28 025222 103420 BCS 9% ;Br if device not recognized
29 i
30 i Determine if the handler is currently resident
31 ;
32 025224 005737 0001167 8T DSTBLK+4 iIs the handler resident now?
33 0258230 001021 BNE 8% iBr 1f yes
34 H
35 i The handler is not currently resident.
34 i Bee if it will fit in WRKBUF.
37 i
38 025232 013702 0001527 MOy WRKBUF, R2 i Bet address where handler will be loaded
39 025236 013700 0001147 MoV DSTBLK+2, RO iGet the size of the handler
40 025242 020037 000154 CMP RO, WRKEIZ ;iWill handler fit in WRKBUF?
41 025244 101405 BLOS 1% iBr if handler will fit in WRKBUF
42 ;
43 i Handler will not fit in WRKBUF.
44 i See if there is Toom to load it into the top of memory.
45 ;
46 025250 060500 ADD RS, RO ;Get address above top of area needed
47 025252 020037 000132° CHMP RO, TOPMEM iIs there room for handler?
48 0252546 101013 BHI 10% iBr if not
49 025260 010502 MOV RS, R2 ;8et address where handler is to be loaded
50 ;
a1 3 Fetch the handler
52 ;
53 025262 146: .FETCH R2, #FETDEV i Try to fetch the handler
54 025272 103401 BCS 9% iBr if error on fetch
55 ;
56 i We successfully fetched the handler

57 ;
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RTFTCH —— Fetch a RT-11 device handler

58 025274 000241

59

60

6l

62 025276 012605

&3 025300 012602

&4 025302 012600

a9 025304 Q00207

&é

&7

&8

69 025306 004737 53327

e CLC ;i Bignal success on return
; Finished

H

FE: MoV (5P)+, RS
Moy {SP)+, R2
MOV {(SP)+, RO
RETURN

H

i Insufficient memory available to load the handler

10%: CALL SIZERR s Generated system is too big

—-— abort
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CHKMEM —— Check for memory space overflow

1 .SBTTL  CHKMEM —- Check for memory space overflow

= B e e e e e e e e e e o e e e ———

3 i CHAMEM is called to make sure we have not overflowed the available memory
%4 ; space while allocating space for THX.

5 i 1f a memory overflow occurs, an error message is printed and

b i the initialization is aborted.

7 i

a i Inputs:

9 ; RO = Address to be tested for validity.

10 ;

11 025312 020037 0003027 CHAMEM: CMP RO, MEML.IM ; 18 THE ADDRESS OK7?

12 02582314 103402 BLO 1% s BR OIF OK

13 025320 004737 0253327 Al SIZERR i Generated system is too big — abort

14 025324 004737 025352" 1. call CCATST i CHECK FOR ~C ABORT REQUEST

15 Q25330 000207 RETURN

ié

17 jomem—— o o e ot T e o e e e o e e e e e e e e e e
18 i  Generated system is too big. Abort the initialization.

i9 ;
20 025332 SIZERR: . PRINT #TSXHD i PRINT MESSAGE HEADING
21 025340 .PRINT #TOOBIG s PRINT ERROR MESSAGE
22 025346 000137 0042507 JMP INISTP s ABORT INITIALIZATION
23
24 B e o o e e e e e e e e e e e e e e e e e e e e e e e ot 4 o o e e e (e e e e s e o . et e e
29 i Check for control-C and abort initialization if requested.
26 i
27 025352 005737 0000407 CCATST:. TST CCAFLG i DID USER REQUEST “~C ABORT?
28 025354 001402 BEQ is i BRANCH IF NOT
29 0233460 000137 0042507 P INISTP s ELSE ABORT INITIALIZATION

30 023364 000207 1%: RETURN
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PRTOCT —— Print octal value

1

=

3

4

5

&

7

8 023533466 010146

9 025370 010244

10 025372 010001

11 025374 012702 000006
12 025400 005000

13 025402 073027 000001
14 025406 000403

15 025410 005000

16 025412 073027 000003
17 025416 Q62700 000060
18 025422

19 025426 077210
20 025430 012602
21 025432 012601

025434

000207

. BBTTL

Inputs:

RO = value to be printed.

3
PRTOCT:

1%:

MoV
MOV
MOV
MoV
CLR
ABHC
BR

CLR
ASHC
ADD
CTTYOUT
50B
MOV
MOV
RETURN

PRTOCT -—— Frint

FRTOCT is called to print an

R1,-(8P)
R2: =(5P)
RO, R1
#4, R2
RO

#1, RO
2%

RO

#3, RO
#0, RO

R, 1%
(5P)+, R2
{SP)+, R1

FPage B2

osctal value

octal value without trailing Cr-L#f.

i GET VALUE 70O PRINT
s PRINT & DIGITS

s GET 18T OCTAL DIGIT (1 BIT)

i INITIALIZE FOR SHIFT

i BHIFT AN OCTAL DIGIT INTO RO
; CONVERT TO ASCII CHARACTER

i PRINT THE CHARACTER

; LOOP AND PRINT MORE DIGITS

o S ot sonen s sovan Antoy M et SO S R T S Gt S Qatnt St
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PRTDEC -~ Print decimal value

1 .8BTTL PRTDEC —— FPrint decimal value

2 3 e e e e ot e s 1h00 810 e e e ot St S S S S St S e St S S 15, St S e S S s e e Yo S ha P S e he . St 4 i i e e St S e S St SO S St s St S S e S et e e Srom
3 i PRTDEC is called to print a decimal value with leading zeroes suppressed
4 i and with no trailing Cr-—Lf.

5 3

& ; Inputs:

7 i RO = Value to be printed

a8 ;

7 02854348 0101446 PRTDEC: MOV R1,-(8P)

10 025440 005044 CLR -(5P) i NULL ON 8TACK TO S8TOP US

i1 H

12 i Convert value to ascii digit string and stack the digits.

13 H

14 025442 010001 MOV RO.R1 s GET VALUE TO BE CONVERTED

15 025444 (05000 14: CLR RO 3 SET HIGH-ORDER PART OF VALUE TO O
16 0254446 071027 000012 DIV #10. . RO i DIVIDE RO-R1 BY 10,

17 025452 062701 000060 ADD #/0,R1 i CONVERT REMAINDER TO ASCII DIGIT
18 0254546 010144 MoV R1,-(SP) ;i AND STACK THE DIGIT

19 0254460 010001 MOV RO, R1 ;s GET QUOTIENT
20 025462 001370 BNE 1% s BR IF MORE DIGITS TO CONVERT
21 ;
22 i Finished conversion. Print result.
23 ;
24 025464 012600 2% MOV (SP)+, RO i GET A DIGIT FROM THE STACK
29 0253464 001403 BEQ 3% s BR IF REACHED END

26 025470 CTTYOUT s PRINT THE DIGIT

27 025474 000773 BR 2% ;s PRINT MORE
28 i
29 i Finished

30 i

31 0254746 012601 3% MoV {(SP)+,R1

32 025500 000207 RETURN

-~
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PRTRS50 —— Print Rad-50 value

.SBTTL PRTR50 —— Frint Rad-50 value

§ S oo i 6eets e et e ot oo Y oot 4000a S Seads Soode SO e et ot v db Smien S Subin Senbe bt Bt Wete HSS I A S PR SO SEYAS Sage Seves e GTRer SRS AN Peken SomEe Wete STE Sowte (Rom TaN Svest Srawe raewe Seeem oo o vomse onoen vames s o

PRTRB0 is called to print a Rad-350 value.

Inputs:
RO = value to be printed.

e s e tes tes

025502 010146 PRTRSO: MOV Ri,-(8P)
025504 010244 MOV R2, -(85F)

i Convert value to ascii string and stack the characters.

D N W W W
MONDPULPUN-TSTOONDTEBSWMN -

025504 012702 000003 MOy #3, R2 i BET # CHARS TO VT
025512 010001 MOV RO, R1 s BET VALUE TO BE CONVERTED
025514 005000 14: CLR RO ; CLEAR HIGH-0ORDER VALUE
025514 071027 000050 niv #5Q, RO s DIVIDE RO-R1 BY 50
025522 116101 0034447 MOVE RSOCHR (R1), R1 ; CONVERT REMAINDER TO ASCII CHARACTER
0255246 0101446 MOV R1, -(8P) ; STACK THE CHARACTER
025530 010001 MOV RO, R1 s GET QUOTIENT
20 025%32 077210 SOB R2, 1% ; BR IF MORE CHARS TO CONVERT
21 ;
22 i Finished conversion. FPFrint the result
23 i
24 025534 012702 000003 MOV #3, R2 i GET # CHARS TO PRINT
295 0295540 012600 2% MOV (SP)+, RO ; GET NEXT CHARACTER
26 025542 L TTYOUT s PRINT THE CHARACTER
27 025546 077204 508 R2, 2% ; LOOP IF MORE CHARS TQ PRINT
28 ;
29 ; Finished
30 ;
31 025550 012602 MOV {SP)+, R2
32 025552 012601 MOV {SP)+, R1
33 025554 000207 RETURN
34 B e et i o 1 e e . b e e e, S e e s e s s s ——
35 ; Define top of TSINIT
36 ;
37 025556 INITOP:

38 ;
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0261267 0000006

PRTR50 —— Print Rad-50 value

1

2

3

i

5

6

7

8

q

10

11

12 025556 177740

13 025560 026066 °

14

15

16

17 025562 010146

18 025564 010246

19 025566 010344
20 025570 010444
21 025572 010546
22 025574 012700
23 025576 073472
24 025600 074037 0261267
25 025604 013737
26 025612 012700 025556°
27 0254616 004737 026254°
28
29
30
31 173600
32 025622 012701 173600
33 025626 012702 0261307
34 025632 010237 0255607
35 025636 005437 025556°
36 025642 013700 025556
37 025646 112122
38 025650 005201
39 025652 077003
40 025654 012700 025556°
41 025660 004737 0261707
42
43
44
45
46
47 025664 012701 026130°
48 025670 012702 026066’
49 025674 012704 0000008
50 025700 013703 025554
51 025704 004737 0260607
50 025710 122122

53 025712 001014

54 025714 004737 026454
55 025720 011405

54 025722 074005

57 025724 010524

IF

e e e s ces

H

NE, PROCID

. 8BBTTL
. MCALL

3 Only assemble for protected Pro 350 version

The following startup code is only included for the Pro version.
1t 15 loaded here and executed very early during initialization
and subsequently overwritten by I/0 buffers.

INSCHA —— Instellation validation subroutines for Pro-350

. PRINT

i  Reserve an arg block area for encryption calls

EDARGB:
EDADDR:

3

i Recover license number and decrypt disk image of Pro ID to intermed.

INSCHK:

H

; Copy

IDADDR

fee  we tee s tms

4%

. WORD
. WORD

Moy
Mo
MOV
MOy
MOV
MOV
. RADSO
X0OR
MOV
MoV
CALL

Pro ID ROM low bytes into memory,

= 173600

MOV
Moy
MOV
NEG
MoV
MOVB
INC
s0n
MOV
CALL

in memory.

MOV
MOV
MOV
MOV
CALL
CMPB
BNE
CALL
MOV
XOR
MOV

-32.

DSKBUF

i # OF BYTES TO BE DECRYPTED (EDMTH3)
;s POINTER TO BUFFER TO BE DECRYPTED

state

R1,-(5P) i BAVE REGISTERS

R2, -{(8P)

R3: ={GF)

R4, -{(5P)

RS: "(SP)

{PCY+, RO s DECRYPT LICENSE NUMBER

/8CB/ JWITH THIS CODE

RO, LICNUM i BY XORING IT

LICNUM, TSXSIT i MOVE LICENCE NUMBER TO TSGEN CELL
#HEDARGB, RO i POINT TO ENC/DEC ARG BLOCK (PRESET)
EDMTH3 i DECRYPT TO INTERMED STATE

and encrypt 1 step

; ADDRESSE OF START OF PRO 350 ID ROM
#IDADDR, R1 + GET POINTER TO PRO ID ROM
#HROMBUF, R2 s POINTER TO COPY OF HARDWARE ID
Rz, EDADDR ; SAVE ADDRESS FOR ENCRYPTION
EDARGB i MAKE +32. FOR ENCRYPTION
EDARGB, RO i ALS0O USE AS LOOP COUNTER
(R1)+, (R2)+ i GET NEXT LOW BYTE
R1 i SKIP ID ROM HIGH BYTES
RO. 3% i REPEAT THROUGH 32 BYTE ROM
#EDARGB, RO i POINT TO ENCRYPTION ARG BLOCK
EDMTH:Z i PERFORM METHOD 2 ENCRYPTION

Have intermediate state of both hardware and disk copies of Pro ID
Verify them ageinst each other and correct memory image
of BCHED at the same time.

#ROMBUF, Rl i POINT TO HARDWARE COPY OF ID

#DSKBUF, R2 ;s POINT TO DISK COPY OF ID

#SCHED, R4 i POINT TO CODE TO BE CORRECTED

EDARGB, R3  INIT LOOP COUNTER

GETLIC s USE LIC # AS SEED FOR EDPRNW. IN RO
{(R1)+, (R} + i VERIFY ID’S ARE THE SAME

5% ; ABORT IF NO MATCH ON ANY BYTE

EDPRNW i RANDOMIZE RO FOR XOR (LIC# INIT SEED)
@R4, R5 i GET ENCRYPTED CODE

RO, RS i REGTORE FUNCTIONAL CODE

R3S, (R4)+

i PUT DECRYPTED CODE BACK IN MEMORY
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INSCHK -— Installation validation subroutines for Pro-350
58 025726 077310 5018 R3, 4% i REPEAT THROUGH ID TESTS
59 025730 012600 MOV {SP)+, R5 i RESTORE REGISTERS
&0 028732 012604 MOV {SP)+, R4
&l 020734 012603 MoV {SP)+, R3
a2 025736 012602 MOV (SP)+, R2
63 025740 012601 MOV {SP)+,R1
&4 025742 000207 RETURN i ID CHECKS AND CODE DECRYPTED
&5 ;
&6 0225744 9% .PRINT #TSXHD 3 TTSX-F
&7 025752 .PRINT #NOTLIC ; NOT LICENSED FOR THIS MACHINE
&8 025760 000137 0042507 JMP INISTP ;ID’S DON‘T MATCH, ABORT INIT.
69 H
70 .NLLIST BEX
71 025744 124 150 133 NOTLIC: .ASCIZ /This copy of TSX-Plus not licensed for use on this machine. /
7 CLIST BEX
73 . EVEN
74 ;
79 ; Subroutine to recover incremental license number. Assume it has been
76 i decrypted already by XORing with . RADS0 /SCRB/
77 3
78 026060 013700 0261267 GETLIC: MOV LICNUM, RO i RETRIEVE DECRYPTED LIC # INTO RO
79 026064 000207 RETURN
a0 ;
81 i Reserve room for both disk and hardware copies of the Pro ID number
82 ; and for the incremental license number
83 i
84 026066 DSKBUF: . BLKB 32. ; DISK IMAGE OF PRO ID
85 026126 000000 LICNUM:. | WORD 0 ; INCREMENTAL LICENSE NUMBER

86 026130 ROMBUF: . BLKB 32. ; COPY OF ROM ID LOW BYTES
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EDEXPL —— Comments on encryption methods

CAUNDTU R WL~

PR
) = O

£
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CUPURN~00RRNDURW

P
~

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
44
47
48
49
50
51
52
53
54
55
54
57

026170
026170
026172
026174

026176
026200
026202
026206
026210
026214
026216

0246222

010146
010244
010344

014003
011001
004737
010002
042702
005202
004737
077203

004737
111102
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0260607

177770

02264546 ¢

0264567

.SBTTL EDEXPL -- Comments on encryption methods

Encruption and decryption methods used here depend heavily on
pseudo-random numbers generated by the linear congrutential method.
See Hull and Dobell, S8IAM Review. 4, 230, 19462,

For the linear congruence relation:
X{Y) == ( A # X(I-1) + C ) MOD M
X{I) is in the range O to M-1
The sequence has full period M, provided that:
1) € 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 4 == |
In the special case where M is a power of =2, these rules simplify to

1Y € must be odd
£) A MOD 4 ==

W e e e fes Me e fmr tmr s e e fr s e twe s fwe  we Se

.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 byte of the next PRN
and replace the result in the input buffer. Decryption is accomplished
by @ second application of the same process.

b
?
?
L
L
i
b4
i Inputs:
3
?
s
Hd
?
3
L4

RO Points to an arg block of the form:
RO ——-> buff_siz iword holding byte length of buffer
buff_addr iaddress of buffer to be encrypted
Outputs:
RO Randomized
input buffer encrypted
EDMTHZ:
MOV R1i, -(5P) i Bave registers
MOV R2, -(5P)
MOV R3, -(S8P)

i  Fetch buyte 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 ilUse license number as initial PRN seed
MoV RO. R2 i Copy license number to form repeat count
BIC #C7,R2 i No more than 8 repeats
INC R2 i Make sure there is at least one
2% CALL EDPRNW iGet a8 new PRN
508 R2, 2% ; Advance the seed between 1 and 8 times

i Now sweep the buffer, XORing each byte with the high PRN buyte

1% CAL.L EDPRNW iWith seed in RO, get next random number
MOVB {R1),R2 ;i Get next input byte
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EDMTHZ -- Encryption method 2 {(XOR with PRN high butes)
58 026232 000300 SWAB
59 026234 074004 X0OR
60 026236 000300 SkAB
61 026240 110221 MOVEB
642 026242 077310 508
63
64 026244 012603 Mav
&5 0262446 012602 MOV
béd 026250 012601 MOv
&7 026252 000207 RETURN

RO

RO, R2

RO

R2, (R1)+
R3. 14

(S5P)+, R3
{8P)+, R2
(8P)+, R1

Page 86-—1

iReverse PRN high and low bytes
iEncrypt the buyte

iRestore PRN high and low bytes
;i Save encrypted bytes back into
;i Repeat for entire input buffer

;i Restore registers

for next seed
input buffer
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EDMTH3 —- Encryption/decryption meth 3 {(swap buteskshift bits)

1 .8BTTL EDMTH3 —- Encryption/decryption meth 3 (swap bytes¥kshift bits)
P ;

3 i Using a prn of repeat lenagth same as input string length, select prn

4 i numbered bytes from the input string. combine them into a word,

3 i shift the combined bytes & random number of bits, recombine the shifted

) i bits and set the confused bytes back into the prn selected string bytes.
7 i Sign of the byte count indicates: encryption; — = decryption.

a8 ; If the byte count is O ov 1, no encryption occurs. If the byte count is

9 H odd, then one Tandom selected byte will not be encrypted.

10 H

11 H Inputs:

12 ; RO Points to an arg block of the form:

13 H RQ ——=3 buff_siz iWord holding byte length of buffer.
14 iNote that buffer must be 512 or less
19 ;in length. Flag encryption by using
16 ipositive byte count ( &2 to 512 ).
17 ;iFlag decryption by using negative
i8 ibyte count (-2 to -512.).

19 i
20 ; butf_addr ;Address of buffer to be encrypted
2 i Outputs
22 i RO Randomized
23 ; Input buffer encruypted
24 i
25 026254 010144 EDMTH3: MOV R1,-(8P) i Bave registers
26 0262546 0102446 MOV R2, —{(5P)
27 026260 0103446 MOV R3, -(&P)
28 026262 010446 Moy R4, —-(8P)
29 026264 010546 MOy RS, —(GP)
30 026266 012003 MOV {RO)+,R3 ;i Bave the string length
31 026270 011046 MOV @RO, —-(5P) ; &nd save the input buffer pointer
32 i Initialize prn generator of desired length
33 026272 010300 MOV R3: RO ; Recover string length
34 026274 002002 BGE 14 iBranch if encryption
35 026276 005400 NEG RO ; If decryption. get real repeat
36 026300 005203 INC R3 ; If neg, correct for ASR round douwn
37 026302 004737 Q0265067 14 CALL INPRNM ;i Set up for desired repeat length
38 i Start encryption loop through string
39 026306 006203 ASR R3 iRepeat for 1/2 the string length
40 026310 004737 0260607 CALL GETLIC ;Get lic. num. for initial seed in RO
41 026314 004737 0265327 CALL EDPRNM i Seed PRN generator (—adgjacent pairs)
42 026320 005703 2% TST R3 ilLess than 2 bytes left?
43 026322 001446 BEQ 9% ;Quit if so (odd len -> 1 byte unch.)
44 026324 005004 CLR R4 ;iClean out shifting registers
45 026326 0050005 CLR RS
44 026330 011601 MoV &8P, R1 iRetrieve buffer pointer
47 Q246332 010102 MOV R1i,R2 ; And second copy
48 H Select first random bute
49 026334 004737 0265327 CALL EDPRNM ;Randomize in range O — <strlen—-1>
50 026340 040001 ADD RO, R1 i Point to first random byte of pair
51 3 Belect second random bute
52 026342 004737 0265327 CALL EDPRNM i Randomize again
53 026346 060002 ADD RO, RR2 iPoint to next random byte
o4 i Use part of PRNM as semi—random shift amount
55 026350 0100446 MoV RO, —{(5P) ;i Bave EDPRNM seed for later
546 Q26352 042700 177771 BIC #C6, RO iGet a semi-random shift amount
57 i Helect encryption or decryption
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EDMTH3 ~— Encryption/decryption meth 3 (swap bytesshift bits)
58 026356 005703 T8T R3 iPositive for encryption
59 026360 100411 BMI 3% iBranch if decrypting
&0 i Do this part for encryption
61 Oréedes 191104 BISB @R1, R4 iGet first byte without sign extend
62 0263464 000304 SWaAB R4 ;And put it in the high byte
63 026366 151204 BISB 2R2, R4 ;Combine it with first byte
&4 026370 000241 CLC i Always do at least one shift
63 026372 006004 ROR R4 iShift once
&6 026374 0060005 ROR RS iGet low bit into rH
&7 026376 005400 NEG RO iRight shifts for encryption
68 026400 005303 DEC R3 iReduce count of pairs remaining
69 026402 000407 BR 4% i Bkip decryption stuff
70 i Do this part for decruption
71 026404 151105 3%: BISB @R1, RS iGet first byte without sign extend
72 0264046 000305 SWAB RS iAnd put it in the high byte
73 026410 151200 Bi1GB @R2: RY iCombine it with the first byte
74 026412 000241 CLC iAlways do at least one shift
75 026414 0061056 ROL. RS i Shift once
76 026416 006104 ROH. R4 ;Get high bit into R4
77 026420 005203 ING R3 iReduce count of pairs remaining
78 i Shift and recombine the {enideXcrypted bytes
79 026422 073400 4%: ASHC RO. R4 i Shift combined bytes 0.2.4 or & more
80 026424 (050504 BIS RS, R4 iRecombine buytes
81 026426 012600 MOV (SP)+, RO iRecover EDPRNM seed
82 i Now put encrypted bytes back into input string
83 026430 110412 MOVB R4, @R ;i Store low byte at second byte place
84 026432 000304 SWAB R4 iGet high byte
85 026434 110411 MOVB R4, @R1 ;Store high byte at first byte place
86 026436 000730 BR 2% ; Repeat through string
87 i Done, restore registers and return
88 026440 012600 9! MOV (SP)+, RO ivJust pop saved buffer address
89 026442 Q12600 MOV {(SP)+, RS iRestore registers
20 026444 012604 MOV (SP)+, R4
?1 026446 012603 MOV (SP)+,R3
P2 026450 012602 MOV {(SP)+, R2
g3 026452 012601 MOV (SP)Y+,R1

94 026454 000207 RETURN
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EDPRNW —-— Pseudo random number generator with MOD 216
1 . BBTTL EDPRNW —— Pseudo random number generator with MOD 2+1&6
P ;
3 i Linear congruential pseudo-random number generator with maximum repeat
4 ; length of 65536 (2°16). cf. Hull and Dobell and Knuth, vol 2.
5 i
& H Inputs:
7 H RO Seed value
a ;
Q i QOutputs:
10 ; RO New PRN:, should be used for next seed
11 H
12 026456 EDPRNW:
13 026456 010444 MoV R4, -(&P) i Save registers
14 0264460 010546 MOV RS, -(8P)
15 026462 010004 MoV RO, R4 iGet seed to be multiplied
16 026464 012700 MOV (PC)Y+, RO iFetch multiplier
17 026466 104375 EDRDPRNA: . WORD 104375 iMultiplier, can be replaced
18 026470 070400 MUL RO, R4 iMultiply by A
19 026472 062700 ADD (PC)+, RS ifdd €
20 026474 012700 EDPRNC: . WORD 012705 iAdditive, can be replaced
21 026474 010500 MOV RS, RO i Return result mod 65534, as PRN
22 026500 012605 MOV (SP)+,R5 iRestore registers
23 0246502 012604 MOV (SP)+, R4
24 026504 000207 RETURN
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INPRNM -— Initialize PRN generator with repeat range M
1 .8BTTL INPRNM ~— Initialize PRN generator with repeat range M
b ;
3 5 Using the Hull and Dobell rules, determine acceptable values for
4 i A and C to get a repeat range of M
S5 ;
& i Outputs:
7 H EDMULA Set with first acceptable multiplier
=) ; EDADDC Set with first acceptable additive factor
? H EDMODM  Set with desired repeat length
10 ;
11 026506 INPRNM:
12 026506 Q12737 000040 0O24574° Moy #32. , EDMODM ;i 6et repeat length to cover Pro ID
13 0246514 012737 000005 024654627 MoV #5, EDMULA iUse first valid A
14 026522 012737 000003 02654667 MOV #3, EDADDC ;iAnd first valid C
15 026530 000207 RETURN
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EDPRNM —-— Generate pseudo-random number in specified range M

1 . BBTTL EDPRNM —— Generate pseudo-random number in specified range M
- ;

3 I AR Ay R T g T LY L TR Ry S
4 i B INPRNM MUST BE CALLED BEFORE FIRST SEED IS PASSED TO THIS ROUTINE!!'1! 3
5 3o BRI IE 626 R AR 3 45 1 6 0 130 26 0 20 26 6 30 B R 2040 36 3R A0 4 S0 I AR AR S R 1 6 26 B I R
& ;

7 ; Using linear congruential method (cf. Hull and Dobell), generate

8 ; pseuvdo—random number using seed passed in RO. Return new PRN in RO.

9 ;

10 ; Inputs:

11 ; RO Seed value, must be in range O to M (EDMODM)

i2 ;

13 i Outputs:

14 ; RO New pseudo-random number, should be used for next seed

15 ;

16 026532 EDPRNM:

17 Q26532 010444 MOV R4, -(8P) i Save R4 and RS

18 026534 010546 MOV RS, —(5P)

19 0265386 020037 0265747 CHMP RO, EDMODM iIs seed in range O to EDMODM?
20 026542 103409 BL.O 14 ; Branch and proceed if so
21 026544 010005 MOy RO, RS ;8et up to divide it by EDMODM
22 0265446 005004 CLR R4 i Bet up for divide
23 0265350 071437 026574° b1y EDMODM, R4 iDivide it
24 026554 010500 MOV RS, RO iAnd use remainder as seed
25 0265546 010004 1%: MOV RO, R4 ;Get current seed teady to be multiplied
26 026560 070427 MUL (PC)+, R4 iMultiply by chosen A
27 026562 061125 EDMULA: . WORD 25173. iReplace at run—time with 5
28 026564 062705 ADD (PCY+, RS ;Add in C
29 026566 033031 EDADDC: | WORD 13849. iReplace at run—time with 3
30 026570 005004 CLR R4 iClear high word for division

31 026572 071427 DIV (PC)+, R4 ;Perform mod M
32 026574 000400 EDMODM: . WORD 256. iReplace at run—time with 32.
33 026576 010500 MOV RS, RO iReturn remainder
34 026600 012605 MoV (SP)+, RS iRestore R4 and RS

35 026402 012604 MOV (SP)+, R4

36 0246604 000207 RETURN

37 ;

38 . IFF i NE. PROCID iAssemble if protection code not included
39 DSBKBUF: iDefine dummy DSKBUF global symbol

40 . ENDC i NE, PROCID

41 i

42 i Address of real top of TSINIT. including PRO init code

43 ;

44 026606 PROITP:
45 000000 . CBECT  TSXEND

44 000001 . END

Errors detected: O

### Assembler statistics

Work file reads: O

Work file writes: O

Size of work file: 11342 Words ( 45 Pages)
Size of core pool: 17920 Words ( 70 Pages)
Operating system: RT—-1t

Elapsed time: 00:02:08. 3&
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EDPRNM —-- Generate pseudo-random number in specified Tange M

DK: PROASM, LP: PROASHM=DK: PROASM, TSINIT/C/N: BYM
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Cross reference table (CREF VO5. 04)

$8BIT
$DEAD

F£FORM
HHARD
$MEMSZ
HNOIN
$0OVRH
$PHONE
$SXON
$TAB

... V1

AHEND
ALBFX
ALLCHRB
ALCOVL
ALCSLO
ALCWRK
ALOCBF
AREA

2-1824#

407
29-27
S0 L7
22-2b
45-102%
22-37
6725
22-39
40-25
40-b6b
7-29
24-63
29-57
29-84
30~-42
30-4&8
31-390
31-132
3976
42-48
42-84
43-48
43-76
93-25
97-111
6717
73-30
74-99
79-1%
85-67
7-29
29-07#
29-70#
30-43#
31-85
31-944
39-27
4219
42-7 2%
42-82%
43-47#
43-50%#
53-25%
57-21#
60-36
&7-17
74-25
78-254
50-1
38-124
27-12#%
69154
37-12%
26124
36-144
7-29

38-20

23-30

745
24-67
29-57
29-935
30-42
30-77
31-20
31-138
39-81
42-72
42-84
43-48
43~77
o339
7-111
H7-51
73-73
74—-104
7924

7294
29-58
29-72
30-47
31-85%
31-99
39-27 %
42294
42-73
42-83
4348
4360
53-3%9
27 =29
60363
67-174#
74-25%

24-19

7464
24-78
2958
29-94
30-43
30-78
31-90
31-139
39-82
42-73
42-84
43-48
43-83
w3~-39
wo-6
6752
73-74
74-105
79-24

7-29#
2958
29724
30-47
31-85#
31-99
3927 #%
42~294%
4273
42-83#
43-48
43460
53-3%
B7-29
60364
67-17%#
7425

24-19
24176
2958
29102
30-43
30-84
31-94
39-21
42-22
42-73
4291
43-52
4384
5H-25
w7
6924
74-25
75-78
79-28

25-243
29-58#
30-30
30-47#
31-89
31-994%
39462
42-31
42~7 3%
4284
43-484
43-60#
PD3-39#%
7 -294%
60-50
6£9-24
74-54

24-41

24-23
25-221
29-58
29-103
30-43
30-85
31-94
39-21
42-22
42~73
42-101
43-52
45-151
D5-25
59-10
6924
74-25
7579
80-27

25243
29-58#
30-30
30-47#
31-894
31994
39-62
42~-31
42734
42~-84
43-484%#
43--604%
93~-39#
D7 =29%
6050
6F-224
7454

24-63

24-31
29226
2962
29-108
30-47
3160
31-94
39-21
42-2a
42-78
42-102
43-52
45-152
57~21
60-36
6952
74-23
78-25
80-53

25-243#
29-62
30-30#
30-55
31-90
31~101
39~42%
42-314
42-78
42-844#
435
43-65
9525
97-63
60-50#
6F—-244
74~-54%

24~78
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24-32
25-227
29-62
29-111
30-47
31-41
31-99
39-27
42-29
42-78
42-108
43-55
47-76
97-21
60-36
69-53
74-54
78-25
81-20

25-243#
29-62
30-30#
30-53
31-90
31-1014#
39-462#
42-31#
42-78
42-84#
43-52
43~-65#
DO-29
5763
60-50#
6F-24#
74-54%

24174

24-33
25~-a243
2962
29-116
30-47
31-85
31-99
39-27
42-29
42~78
42-109
43-55
4777
57-21
60-50
6958
7454
78-32
81-21

29-50
29-62#
30-42
30-554#
31-904#
39-2a1
42-22
4268
42784
43-43
43-52#%
91-76
DS-d5#
97 -63#
61-35
73-30
74-81

24-364
25-243
29-70
29-119
30-55
31-85
31-101
39-62
42-31
42-82
43-43
43-60
91764
5729
60~50
6959
74-81
78-34
82-18

29-50
29-62#
30424
30-55#
31-90#
37-21
42-22
42-468
42~-78%
43-43
43-523#
91-76#
993—-25#
27-63#
61-35
73-30
74-81#

2454
29-50
29-70
30~-30
30-55
31-85
31-101
3762
42-31
42-82
43-43
43-65
01-76
0729
61-35
72-34
74-81
78-53
83-2&6

29-50#
29-70
30-43
30-56
31-94
39-21#
42-22%
42-68#
42-82
43-43#
43-55
93-25
57-21
97-111
61-35#
73-30%
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
23-25
97-63
61-35
72-35
74-93
78-54
8426

29-504#
29-70
30-43
30-546#
31-94
39-214#
42-224#
42-68#
42-82
43-434#
43-55
93-25
o7-21
97-111#%
61-35#
73-30#
78-25

29-58



TSINIT -— 78X startup

initializ MACRO VO5. 04 Thursday

Cross reference table (CREF V05 04)

AUTHAN
BADDEV
BADLIN
BADOPN
BASMAP
BDLMSG
BDSPOP
BDVMSG
BOSF

BRKPT

BYTES

C. C8W

C. DEVQ
C. SBLK
C1DEVX
CASBLK
CASDVU
CASHBL
CASHFL
CAEHEH
CA$UBL
CASUFL
CASWCT
CCH$57
CCAFLG
CCATST
CCBHD

CCLNAM
CCLBAV
CD%$57
CDX4$DH
CDX$DL
CDX$DZ
CDX$VH
CFHMBG
CHAIN

CHKCLD
CHKMEM
CHNGBIZ
CKLIN

CL.$EPN
CL$EPP
CL$EPS
CLSLEN
CLeLIX
CL$OPT
CL$0ORA
CLE0ORDB
CL$0RE
CL$0ORG
CL$ORP
CL$0RS

2962
3962
4355
&9-24
2-106
29-104
S~&ft
o-11#
2-100
o8
o-14#
5-7#
5-15#
2=-101
5324
2-142
2-142
2~142
2~142
2-147
2-147
2-148
2-148
=2-148
2-148
2-148
2-147
2-149
2-18&6#
25-247
2-149
2-193%
2-127
2-86
2-141
2-150
2-149
2-152
5-18#
2-116
31-40
25-149
2-121
25~34#
2-126
2~126
2-125
2-156
2-159
2-126
2-124
2-124
2-124
2-124
2-124

2-126

29-70
4222
4360
73-30
50-21
27-116#

29-94
47-52%

31-61
31-132

24-36
32-30%
32-31#
32-23%
32-27
75-52+
7554+
7564
75—-62%
75—bb¥
75-&60%
75-58+#
75-56%
36-74
24-23
81-14
36-7 3%
39-42
39-64
36-64
36-104

36-106
e9-116
24-85
33-134#
36-140
771

40-58%
405024
40-31 %
40-7F4%
23-19#%
407 5%
40-43%
{4034
4O~4&H%
40-38#%
40-37 %
40~-44+%

30-30
42-29
DI
7425
50-23
30-86

30-43
42-31
5339
74-54

30--47
4268
955
78-25
31-140 4e2-110

29103

31-139

7724
77-33%

77-35%

40—-11%

81-27
81-274#

39-65

93-33 07-23

5520 8i-11#

40~-51 %

40-23
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30-55
42~73
97-21
78-32

43-85

31-85
4278
5729
78~34

31-50
42-g2
57-63
79-19

31-94
42-84
60-36
79-24

31-99
4343
6030
7924

391
43-48
61-35
79-28

39-27
43~-52
67-17



TSINIT —-— T8X startup initiali: MACRO V05. 04

Cross reference table

CLEETA
CLDEVX
CiEOFS
CLHEAD
CLINCP
CLINIT
CLK100
CLKRTI
CLKVEC
CLORSZ
CLOTIR
CLBIZE
CLBTS
CLTOTL
CLVEND
CLVERS
CLVYTBL
cos8RT
CO4DEF
CO%FF
COSTARB
CONFG2
CONFIG
CONSPC
COSRT
CRLF
CO$ENT
CBHENMX
CH$0PN
C8HALC
CEHBAS
CSHBFP
CSHBUF
CBHDEV
CS5HDVN
CBHOVF
C8HEBIZ
CBHVEC
CURDEV
CURNAM
CVTDVU
CWE50H
CWEBTH
CWEESP
CWSFB
CWEFGJ
CWSGDH
CWELGS
CWEPRO
CW$QBS
CW$USR
CWEXM
CXTALC
CXTBAS
CXTBUF
CXTPAG

2-126
2-142
2-idd
2-142
2-154
25-73
2-187#
2-106
2~157
2-111
2-154
2~142
2-117
2-112
4~68#
2-110
4-60%#
2=129
2-125
2-129
2=125
2-104
2-103
5—-13#
5-34#
S~
2-144
2-88
2-144
2-121
2-104
2-147
29~206
2-86
=2—86
o-39%
2-147
2-105
2-204#%
2-205#
31-37
2-103
2-102
2-112
2-102
2-102
2-102
2104
2-106
2~114
2-103
2-103
25-93
2-111
2-118
2~87

40~-83#%
32-29
40—-53
4099
23-21
40-1 1 #H
&—-145
&—71
b=71%
40-39
2320
40-100
40~-94
25-71
40132
40-123
40128
4074
40~
40-71
40-468
24-165%
24—-1863#
29-108
74-94
29-111
7724
77-34
7724
36-71
8-39
7547 #
7o—-102%
3b—6H3%
Jb-bT#
7579
75-33%
g8-42
60-54 %
S2-25%
34143
293
24141
241464
24162
24142
24—-1641
241461
24-116
24149
241622
2414682
4465-12%
4634
36-1344#
29-40)

{CREF V05, 04)

B0~ 44
40-54

40-117
24-14%

b-72%

40-114
32-18

40-137#

24—1bb#
295

29-119

70-161
10-37+%

6140
5720
7729

3941

b—165%

40-18

24~169+#

9710

75-17

63-45
598

25-79

-4 5%

Thursday

24-14

40-101

2539

74-99

48--31
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25784+

40-108

25-~-79

78-57

75~-28

70-149

75~-44



TSINIT —— T8X startup initializ MACRO
Cross reference table {(CREF V05, 04)

CXTPDR
CXTRMN
CXTEIZ
CXTWDS
DAT IMH
DATIML
DC$$SZ
DCCBIZ
DEVSIZ
DEVVEC
DFJMEM
DHBFSZ
DHINIT
DHLPRM
DHOQINT
DIsCL
DI+DU
DI$LD
DIsmMU
DIsPI

DISTT
DI$XL
DM$CER
DM&LSR
DMYDEV
DOHNLC
DE$ABT
DS$DIR
DSENRD
DS$SFN
DS$VEZ
DSKBUF
DSTBLK
DTLX

DTYPE
DV$$5Z
DVEFLG
DVENAM
DVFLAG
DVFLBS
DVFLND
DVGSTAT
DW$$5Z
DX$DMA

DX$EBA
DX$IBH
DX$MAP
DX$MPH

DXSNCA
DX $NHM
DX$SNMT
DX$NRD
DX$NET
DZINIT

2-110
2-111
2-110
2-110
2~-104
2-104
2~132
2-85
2-93
&-139
2-133
£~-108
22-14#%
22-10#
2-135
2-117
2-155
2-117
2-19595
2-156
2-118
2-155
2151
2-151
2=93
55-~45
2-124
2-138
2-129
2-139
2-138
2-58
2-194#
2-103
2-128
4~46#
4-5#
4~44
2-138
4~134#
444
2-89
2-114
2-138
4-33
2-92
2-97
2-145
2-97
4-~33
2157
2-~97
2-129
2-130
2~137

22-124%

46-38%
4&H-2 3%
4616
46-30%#
25-29%
25-30%
38-64
7092
14-20%
1264
48501+
36—-110

3-30
25-43
332
14-18
25-48
3-31

31-34
57-106

25-63
S4-Gg
14-18
25-63
85~-13
80-27
3952+
50-27
52-58
52-54
52-54
14—-17#%
52-53
5259
14-13+
70-137
414
434
4-39
4-18
51-52
4-14
435
439
417
40-97
40~-97

40

25-50%#

36—-119

31-57
HO-134

24-50

2563

8548
80-32

25-49 %

29-48%

4-18
4-37
29-64
4-31

415
434
40-97
419
40-11%5
40-115
434

VO5. 04

25~-6L54+

85--844
80-39

2964

25~-634#

4-19
4-38
B0-67
432

414
4-38
40115
423

w454

Thursday 17-Dec~87 08:39 Paye 54

40~98#

74

|
nJ
O

40-97

4 -FhH#

4-20
5265

4-33

4-18
4-40
54-54
4-26

40-116%

40-115#

40-114%

4-21

434

4-24
4-41

4-34

G4 -45%

5148

4295
51-46

4~39

54-30%

54-50

4-23

o4-52

4-04

428

4-30

4-31

4-31

4-32



TSINIT —— TS8X startup initializ MACRO VO035. 04
Cross reference table

DZIOINT
EDADDC
EDADDR
EDARGB
EDMODM
EDMTHZ2
EDMTH?3
EDMUL A
EDPRNA
EDPRNC
EDPRNM
EDPRNW
EMMAP

EMTENT
ENTVEC
ERHMSEG
ERHNDV
ERRL.OG
EXCBUF
EXTLSI
FC$$87
FC$LBN
FETDEV
FF$$5Z
FILBLK
FMEMHI
FMEML.O
FNDHRB
FORCEQ
FORK

FPTRAP
FQe$5Z
FREIOGQ
FREPGS
FRKGEN
FRKINI
FSTDL

FSTIOL
FW$$52
GENTOP
GETHNH
GETHNL.
GETLIC
GETMAP
GETOVL.
GETSRT
STRYT

GTLIN

. CBR

. DSTS
. DV8Z
. GEN
. INS
.B1Z

HANDSK
HANENT

IIXTITITIXT

2-135
89-14%
85-13#%
85-12#
89-12#%
85-41
85-27
89-13#
88-174
88-20%
87-41
85-54

2-99

2-107

8-39

S5—-19#

9=-20%

2-134

2-84

2-245#

2-134

2-115

2-198#

2-119

2-203#

2~200#%#

2-201#

2-58
31-26

=2-89

=117

2-95

2-117

2-118

2-95

2-95

2~94

2-154

2-115

2-156
25-202
25-97
85-51
25-172
48-34
25-180

2-101

2=-2=9#

2-95

=2-89

2-93

2-89

2-75

2-93

2-83

2-89

FO-294
Bo—da ¥
85-26
?0-19
86--38#
87-20#
FO-274

87-49
8&6—-51
6—-123
689
8-43
53-41
53-58
5822
26-17
45-119
70-659
38-461
80-23%
38-56
57-49%
25-168
25-1467#
&3 184
35-8#
58-15
6-95
36-37
3J6—-18%
48224
36—-34
3636+
a3g-22
23-11
38--58
24-27
S5&-134
S90—143
85-784#
A8-124%
72-12%#
295-195
58-25
24-51
53-79
53-48
94-45
53467
53-88
5444
54-38%
12-14

{CREF V05, O4)

8535+
P0-23

8752
86~56
45~109

8-51
0o-—-27

5194

80-27

9763

45~103%
47-37

3637

36—10:2

8447

74-134

D444

9371

14-21+#

85-36
FO~324

8540 85-50

FO—~164#
88124
o777 w782 62-36
F-11#
D765

80-53

27-20%
45-114
A7 -62

73-20%
47 ~65%
L4228

73-30
57-105#

37-24

87-40

B7-30

29~D14% R2o—bb# 4099+

Hd~55

73-07%
57-107

40-117*
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73-47

6427

95-33#

73-52

b4-34 %

55-34%

7465

64~35

5734+

74-71

&60-21

60-61



TSINIT ~- T8X startup

Cross Teference table {(CREF V05, 04)

HANMAP
HANNAM
HANPAR
HANRCE
HANRCO
HANSIZ
HANUMP
HANXIT
HANXMR
HF$LIN
HF $MC
HF$RIE
HF$TIE
HF$TSB
HEENFL
HIMAP
HLERR
HMAP
HNZBIG
HSGER
HV$$8Z
HV$ID
HV$UPD
HV$VER
HVEND
HVTBL
ICONFG
IDADDR
I1$$52Z
ILskWe
INDDBL.
INDDBS
INDFIL
INDINI
INDNAM
INDOPN
INDSAV
INDTSV
INICLK
INIDEV
INIJMP
INIOVL
INISTP

INITGO
INITOP
INMXV

INPRNM
INRECV
INSCHK
INSCK1
INSCKZ
INSTBL
INSTBN
INTEN

57-99
2-230#%
2-97
2-83
2-83
2-93

57-101
2-97
2-58
2-150
2-151
2~150
2-150
2-150
2-237#4%
2-94

S1-&7
2~1974#
S-a27#
S—-2=#
3-204%
3-17#
3-194#
3~18#
3-33#%
3-294
2=-24 1#

85-~-31#
2-85
2-112
£2-139
2-139
2~-84

25-118
2-232#
5—40#
2-139
2-139

25-5#

25-40
2-107
6-13
6b-165#

o9~11

85-68
257
2--57
2-108

87-37
2-108

24~-96

21-25

51-31
2-89
2~85
2-89

&HO-22
S3-24%
12-20
27-20%
27-21%
14—
6024
13-59
&H4—-22%

5371
&—-133
53-34
57-484#
51—béb
53-49
5340
5349
53~-54
53-51
53-461
53446
45-119#%
85-32
3657
22-39
4240 %
42—-A5%
42462
42—124%
431 %
42102
42--17#
42-88

25-47H#
6-161
8-

24-37

&7-53

24-84

2-207

89-114#

85-174#
o2~-1&#
53144
3604
3609+
58-16

60-63
93-29
13-25
63-23
27~ #
40-1024#
6072

57304
47546+
5342
57-73

51~-54

40~-65

4256
4268

4222
42~109
42-50

24546
69-54

24-104
24-132

initializ MACRO VO5. 04

H1-41
D7-19%
13-54

40-118+#
L0079

58~17
4820
53-59
57-89%

42~73

42~-51

25-228
6960

24-106
24134
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b2-144%
o7-21

31-60%

5144
61-31

28-20

33-70

42-78

29-112
72-36

Hbé&—-52

91-71+%

54-44%
62-49%

55-28

42-84

29-120
73-75

b6—-54

55-16#

55-18

57-24

42-89

31-464
74100

84-37#

56-23

5739

97-b66

42-91

31-133
74-106

9747 #

o7-98

095

39-77
75-80

b2-26

39-83
78-58

ba-32

45-153
a81-22

47-78
81-29



TEINIT —— T8&X startup initializ MACRO VO5.04 Thursday

Cross reference table {(CREF V05 04)

INTMX1 2-109

INTSND 2113 b6—a4 % b—-152 24~ 134%

INTEEL -84 s24—idd

INTSTK 2-113 bH-155 24-123%

INVEC 2-~87

I0MAR 2-99 2-137 b-126

I0OPAGE 2-99 4429

100812 =2-118 36—-19

IOTIMR 2-134 58-19

JCXPGES 2-133 48-32%

JMEESZ 2-111 36—-44

JHPO 2-103 &-78

JEWLOC 2-116 24-85

REYBEG 8-23 10-10# 7222

KMNBAS 2-119 39-34

KMNCHN 2-98 39-56

KMNH I 2=96 39-35%

KMNNAM 2~1924# 39-21 3957

KMNPGS 2-98 39-42% 4826

KMNSTI 2~-38 39-44%

KMNSTR 2~98 39-4b6%

KMNTOP 2~96 39-3a%

KPARO 2-98 4414

KPARS £2-~135 6-130% 12~9 1222+
b2~32% 6b2-07% 73-42 7343+

KPARG 2-157 6071+ &60~-784# 6bl1-26

KPAR7 =100 44-29%

KPDRO 2~100 44-16

LCDTYP 2-109 36-104 36~106

LCLUNT 2-134 23-13# 23-18 23-2&#
LD1TBL 4-77H 41-15

LDDEVX 2-138 25-D6# 2561 %

LDHAND 50-31 50-46 S1-21d#

LDHB1B 2-110 36-108%#

LDHBIP 2-110 36—-109#

LDHB2B 2-110 36-111+#

LDHNHI 56-29 57-124%

LDHNLO 51-72 99— 124

LDINIT &25-67 41 -84

LDREAD 6064 61104

LDVERS 2-114 41-9 41-21%

LHIRBA 2-90 37-30 37-39%

LHIRBB 2-90 37-43%

LHIRBC 2-91 37-54 37 -60% 3761
LHIRBE 2=90 37-48%

ILHIRBG 2-90 37-4%5%

LHIRBP 2-90 37444

L.HIRBS 2~21 37444

LICNUM 85-24% 85—-20 85-78 85-85#
LINBUF 2-94 38-28#

LINCHK 22-9% 25-34

LINEND 2-F6 38-3c %

LININI 6-113 22-20%

LINIR 2-154 23-21% 2329 %

LINBIZ =2-94 38-29

LINSPC 2-97 38-30+

12-&624
73544
bl—-27%#

3767 #
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13-52

61-45%

13-55

D772

57-73%

27-844%

61-25

bl1-46%



TSINIT =-- T8X startup initializ MACRO VO5. 04 Thursday 17-Dec—-87 08:39 Page 5-8

Cross reference table {(CREF V05 04)

LINTYP
LMXLN
LMXNUM
LODINI
LODOVL
LLOKBAS
LOKCSH
LOKMEM
LOKVEC
L.OMAP
LOTBUF
LOTEND
LOTSIZ
LOUTIR
LOWEND
LOWOVL
LSTDL
LSTHL
LBTLIN
LSTMX
LETPL
LBSTSL
LSW10
LBW3
I.8W5
LBWé
LSWPBK
LTTPAR
LXCL
MASSYS
MAPALC
MAPPAR
MAPSIZ
MAPSYS
MAXDEV
MAXOVL
MAXSLO
MB$$5Z
MEM256&

MEMINI
MEMLIM
MEMP AR
MEMTST
MF&CM
MF$CS
MF$LE
MF$LIN
MH$LPR
MH$PBR
MH$SCR
MHNSIZ
MIs$5Z
MI$SLNK
MI$SBP
MINCTR

2229
2=150
=2-87
7-F#

72-26
2-105
2-132
2-100
2-105
2~-93
2-96
2=94
2~9&
2-154
4-~109%
4-106#
2-94
2=154
2~126
2=~116
=2-87
2-88
2-90
2-112
2-157
2—122
2-88
2-105
2-84
2-112

25-212
2-97
2-99
2-~136
2-83
4984
2-91
2~-144
2-132

74-63

24-155
2-23b6#
2-130

25-89
2-151
2-151
2-151
2~149
2~151
2-152
2-150
2~107
2~146
2-145
2~145
2-119

23-94#

GO
g8-24
73-9%
8-47
38-71#%
38-55+%
8~-50
6—-131
38-38+%
38-41%
38-39
23-20%
b&6-39
bb—-36
38-24
36—-114
2221
3690
23-9
3844
40-25%
2224

38-2b#
23-27%
6—-135
47--27%
6130
45-99
6—-1049
&0-59
4-100
3733
70-99
6124
74-69
44—
24-72%
&-73
45-24%

25-197+

38-86
388

10-33+%

47-504%

3840
23-28+#

37-17

29-26

42-57

2E-37 %

47-64 %
45101

37-35

45-1146%

81-11

97 —85%

48-21
4042
36-100 a7-22
43-32
23-30% 25-27
45-12% 57-75

38-20

97-80

61—

1

61-48

62~34

62-53

73-45

73-50



TSINIT —— T8X startup initializ MACRO V0O5. 04

Cross reference table

MIOBHD
MIODBG
MIUFLG
MIONWB
MIOWHD
MMENBL
MONFQH
MONVEC
MPAROQ
MPAR1&
MPARFL
MPIVSZ
MPPHY
MR&$SZ
MSGBAS
MTSXDV
MUSTXT
MUXVEC
MVGIZ
MWEESZ
MWELNK
MXCSR
MXDTR
MXJADR
MXJMEM
MXLNT
MXL.PR
MXRBUF
MXTYPE
MXVEC
NDL.
NDVRCB
NEDCHR
NEXMSG
NFRESB
NFSBLK
NIOL
NLINES
NMSNMB
NMXHAN
NOCCL
NOCLOK
NOKMON
NOODT
NOSYDV
NOTL.IC
NOXM
NSCP
NSIP
NSL
NSPLBL.
NSPLDV
NSPLFL
NUMCCB
NUMCDB
NUMDCD

2~145
2-127
£~149
2~146
2~146
2-93
2-111
2-119
2-92
2-92
2-92
13-194
£-101
2~144
2~10<
78-40
2-116
22-134#
2-130
2-146
2-146
2-87
2-109
2-141
2-133
2-117
2-112
2-109
2-108
2-87
2-96
2-83
2-154
S-25o#
2~114
2-183#
2-121
2-120
2-131
2~196#
S5-17#
O-234#
o-1&#
S~-26#
S-29%
85~-67
2461
=~86
=285
2~96
2-113
2~99
2-113
2-94
2-85

2=-132

25-1035
58-26

70-102
10-21+4#
78-53#4
70-107

4425

48-4 31
48-38+#
36-F#

29-25
27=16
23-28

31-118#%
4340
40-101
38-58
36-50
2510
39-76
25227

39-82

85-714#%
45-151#
36~130
36-56
2920
31-80
3128
36—-78
36-74
a8-G4
38-53%

{CREF V05. 04)

NI
<
!
fouis
2
Y]

45-110

2722

79-35

46-49

4361

51-59%

31-117
31-44+

9774

w392

4362

7078
31-50#

3175

62-33

31-114

6256
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73-44

73~-53

7462

7472



TEINIT —— 78X startup initializ MACRO VO5. 04 Thursday
Cross reference table {(CREF VOS5 04)

NUMDEV

NUFIFRI
NUMIOQ
NUMRDB
NXTVMH
NXMMSG
0. ADR

0. BLK

0. PAR

0. .812

ODTBAS
ODTBLK
ODTFLG
ODTRDM
ODTSTA
gpTTOP
ODTTRP
O0ORCLO
QORCSH
OORDBG
DORDMP
OORL.OK
OORMIO
OORMSE
O0RPLS
OORSLE
OORSPL
OORSWP
OORUSR
OORWIN
OO0XFIN
DOXNO

OOXYES

OFNCHN
OPNKMN
OPNRSF
OPNSWP
OPTOVL
054857
OS$FL.G
0S$0VL
084817

OSEND
OSLAST
OSTABL
052
BTMXV
OTRECV
OVLBAS
OVLBLD
OVLEND
OVLLST

2-88
5243
2-F9
=2—117
=120
=2-~84
S5-244
2~135
2-~135
2-135
2~1395
2-178#
2-231#
2-184%
o—-28#
2-235#
2—-185#
2~123
70~-60
70-462
70-61
70-63
70-53
70-359
70-54
70-56
70-37
70~-52
70-55
70-51
70-58
70-175
70-76
70~-173#
70~-37
70-157
3148
25-114
25-140
29-136
48-21
4-F6H
444
4-954#
434
71-28
4-101#
4-1022%#
4-100#
2-175%
2-108
2-108
2-202#
b6-23
70-~-35
70-31

12-57
S4-24%
36-34
36-19
=2-148
25-104
45-15:2
10-15
729
7-34%
7l

24-89%

70-149#%
70—161%
70-155#
70-1674#
70-884#
70-1434#
70-97#
70-1144
70-1294%
70-7 0%
70-123%
70484
70-135#
70-190#
70-89

70-71
70-163
77-14%
39-174#
30-11#
29-13#
6942
4-100
8-l
7-15
7-19
72=1é

g-27
4102

8-14
&7~ 104
70644
70-50#

14-12% 14--13
94 -25 94-34
S =37

20176

Gé&-35 &F?—-304#
L9224 7320
73-25+#

7-a3 &9-34
70-98 70-115
7084 70-91
70-1469 70~-179%#
70154

8-26 bb—44
Gbh—42 % bb&—bH44#
10—-14 bé&-34
8-295 66-32
bb—47 67 =804
820 bb~31
Hb— 30+

20-52#%

78-35

70-124

70-93

67-36
HB7-33#
67-32+#
6643

68-24
&67~-31
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25-594 25-60
79-29

73-19

70-130 70~136
70-110 70-119
68-23 68-35
68-32 71-22
69-19 70-21
bb-65 b67~354%
68-36 71-32
68-20 68-29

34-31

70-144

70-15

71-31

73-18
68-22%

71-19

40-92+%

70-150

70-131

68~-30

40-93

70-156

70~139

40-110%

70-162

70-145

71-24

40-111

70~-168

70-151

71-28



TSIMIT -— TSX startup initializ MACRO VO5.04 Thursday
Cross reference table {(CREF VOO, 04)

OVLPOS
OVLTRY
UVRADD
PARENL
PARSET
PHSOVF
PHYMEM
PIDPTR
PIDRIV
PIDVEN
P IHAN

PIINSZ
PISRT

PHMPAR

PMSIZE
PNAME

PPTERM
PROASHM

PROBUF
PROCID
PROFLG
PROHAN
PROINI
PROITP
PROLIN
PRONOP
PROSIZ
PRTDEC
PRTOCT
PRTRS0
PSW
PTBYT
PTWRD
PVSPBL
QBUS
R50C1
R5OC10
RB0C17
RBOCHR
R30OCL
RS0OCLO
R50CL7
RB0CEH
RB0OLD
R50OLOK
R50LS
R5OMSG
R500DT
RSOPI
R508Y
R5OTIO
R5OTT
RS0USR
RS0OVM

24-127
bbb
£2—136
2-92
25-85
O-33#
2-141
2-68
&2-68
&6~-147
=~&68
241124
2-57
2-131
2-131
2-89
7930
2-57
1—-14
281
2-58
2-24
2-98
267
2~&7
2~37
267
267
2-67
24-35
82-8#
29-118
2-94
2-100
=2~100
2-114
2~137

2—-222#

2-223#%
2-224#
o-42#
2-2194%
2-220#
2-221#
2-213#%#
2-217#
=21 1#
2-226#
2-209%#
2-2274#
2-218#
2-216#%
2-2144%
2-215#
2-212#%

2-2 5%

bH~1 0%
71—-144%
67 =i

49344
4777
6-121
254
2542
14-7%
14-21
24120
2—-249%
38-93+#
38-91
14~17%
7945
2-204H
2=
45-4%5
2-206#
24-9%
&6~-30
b-1446
2541
0-44%
22-31
&—-32
14-222

29-110

31-463
57-71#
58-24
58-23
31-110
24-167
33-30
3332
3334
84-17
33-17
33-19
33-21
10-35
25-be
10~-31

10-19
24-87
14-17

1039
25-47
10-227

45-98%

25-47 % 20-6H2# 34-32

&2-32 257 2-63
45-595 49~1 H5—1

24-119+#

24-1464 76~1 851
6-53 6-144 24-118#

83-9#

59-9 74-97 78-36
57-85% b2—18% b2—-b5#

45-117
40-111
a3-36

4035
33-23

52-30
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25-191

84-8%
73-41%

40-113*

6-143

4544

73-50%

52-45

11-1

74-59%

54-29+%

14-1

74~61 %

o7-19

15-1

74-7 3%

o7-20

25—-38

78-36

25-187

-~



TSINIT —— T8X startup initializ MACRO VO5. 04
Cross reference table

ROOWIN
RBD

- s

RBK
RC$$57Z
RDB
RDBEND
RDERR
RDINT
REDUCE
RELOC
REGMIS
RID
RLBF
RLBFND
RMNPDR
RMON
ROMBUF
RPRVEC
RSFBLK
RSFERR
RSR
R&Z
RT$48Z
RT$BAS
RTENAM
RTESKP
RT$€TOP
RTFTCH
RTMNVC
RTNKM
RTTRP4
SAVBLK
SB4+S5Z
SCHED
SCPFHD
SDANAM
SDCH
sDCBSZ
SDCHAN
SDDVU
SDNAME
SEGCHN
SETCHN
SETJUSZ
SETMIO
BETSY
SETUMP
SETVEC
SFCB
SFCBFH
SFCBND
SFCBSBZ
SEHELG
864107
SGEMMU
SEEMTM

2-210#
2=-177#
Z-116
2-121
2-120
2-120
5-37#
2-116
5-31#%
2-101
5-10#
2-17&6#
2-233#
2~-2344%
2-112
2-104
85-33
2=-102
2-140
o=12#
<-87
2~174%
=122
2-121
2-138
2-120
2-120
29-20
2-189#
45~146#
2—188#
2=-190%
2-131
£-88
2-86
2-119
2-127
2~128
2-128
2-21
2-128
2=-140
29-80
29-216
25-144
25-110
6-109
12-36
&£=-113
&2~113
2-113
2-113
2~104
2-104
2-105
2-105

10-23

36-28

25-178

25-182
746

24-33
58-27
78-54

G650
b—-17%
859-47
i2-48
30-23
3078
40-27

25-181
74-48%
74--33%
74-39
7444
30~:24
6167

6-166

36-50
85-49
36129+
31-30
31-20
31-&68
31-47
31-38%
3i-20%
30-bHa
30-&4
48-1 &4
LH5-S 04
79-14%
11-494
1280
3681

36-83%
36-890

24178
24-173
24-173
24173

(CREF VOB5. 04)

&7 52

b—167%
85-B6#
93-93
30-30
30-85

7434 %

31-78
24-13#

13-21#

58-0
o8-17
93 -&T

24-13

HO-58
30-43

4263
bel~&1

32-30#

3958
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73~74

24-115

30-47

43-37

331

3946

24~-159

30-63

80-17#

42-52

o3-91 53-92+
30—-68
4290 78-184#

03-95#

ba-22%

b2—-61%

A



TSINIT -- T8X startup initializ MACRO VO5.04 Thursday 17-Dec—-87 08:39 Page 5-13
Cross reference table {(CREF VO05. 04)

SE$MTS  2-105 24-172
SE$PAR  2-105  24-172
SE$TEX 2141 S4-i73
SHRRCB  2-120 36-23%
SHRRCN  2-120 36-130%
SIZERR 48-59 BO-69 81-13 81-20#

SKPDEV 2-2284# S52-35
8SLTS81Z 2-116 29-41 %

SMRSIZ  2-149 68-15% 68-41 68-43%

SNMSHD  2-131 - 45

SP$$57  2-86 o130

SPLANM  2-127 31-25

SPLBLK  2-130 31-77 31-85 31-90 31-94 31-108 31-110

SPLCHN  2-130 31-107

SPLCLD 31-42 32134

SPLDEV  2-127 31-24 50-42

SPLDVN  2-128 31-70

SPLINI 25-130 31-7#

SPLNB 2-121 70-77

SPLND 2~-127 31-7 50-40 70-75

SPNEED 29-97 29-108%#  30-79 42-103 43-78

SROMMR  2-98 6-118%  24-62 45-110%  57-74# 57-83% b61-24 b1-47% b62-334# b2-5b% 73-44% 73-53#
74-62% 74-7 2%

SR3FLE  2-99 6-11% 45-39% 45-107

SRAMMR ~ 2-99 b=123% 6-126%  45-37 A5-109%  57-77# 57-B2% b61-23 61 =50+ 62-36% b62-55% 73-47%
73-52# 74454 74-71%

SRTOVF  5-384# 74-10%

SRTSIZ  2-149 25-185%

55 2-116 24-44

SSEND 2-118 24-41

S5TA 21724

STDVTB 51-38 54-20%

STHNPY 55-41 57-100 58-1 14

STK 2-173%

STKLVL  2-84 b= 6157

SVERR 5-35#

SWDBLK  2-88 29-19 29-50 29-58 29-62 29-79 29-84

SWPCHN  2-88 29-78

SWPJOB  2-115 B36-127#

SWPPOS  2-115 36-125%

SYINDX 2-119 79-36%

SYNAME  2-140 25-126 42-21 79~43%

S5YSDAT  2-123 D5-2003%

SYSGEN 2-106 24-174%
8YSMAP 2-136

8YSUPD 2-155 40-127 93~-54

SYSVER 2~155 248177 % 40125 4113 5351
SYTIMH 2=-123 =24-19 25221

SYTIML 2-123 2 G i) 29224

SYUNIT 2-118 79204 7940

TAKOVR 6-F# 25-251

TIOBAS 2-109 8-32 10-41#%

TIOVEC 2-106 8-34

TRISEC 2-94 25-10#% 2019+

TRIVAL 2-108 a5-10% P R

TR35VL 2-133 25-1d+ 25-21%



TSINIT —-— TSX startup
Cross reference table (CREF VOS5 04)

TROVAL
TOOBIG
TOPMEM
TRCSET
TRP10O
TRFP14
TRP20
TRP24
TRP25G
TRP34
TRP4
TSEMT
TBEXEC
TSEEN
TSINIT
TER
TSTWRD
TSXHD

TSXRUN
TSX5AV
TEXSIT
TEXS8IZ
TTINCP
UBUSMP
UC$$5Z
UCLBLK
UCLDAT
UCL INI
UCLNAM
UCLOPN
UEXINT
UEXRTRN
UK$$5Z
UMODE

UMRADR
UMSYTP
UNIBUS
UPARO

UPARG

UPAR7

UFPDRO

UPDRé&

UPMODE
US$$57Z
USRBAS
VBUGTP
VCEHND
VDBFLG
VDFMEM
VF$LIN
VF$MR

VFERE

VF4$RIE
VF$EC

2-133
5-30#
2-1994%
45~34
2-107
2-123
2~107
2-107
2-123
2-107
2~106
2-92
2-101
2-101
2-6#
2-116
45224
5~-5#
39~75
72~34
S5-21#
2-191#%
=2-111
D-36#
2-153
2-137
2-143
=2-143
&2-143
25-122
2-140
D-41#
2-130
2-129
2-143
2-117
2-137
2-118
2-137
2-100
2-122
2-93
2-100
2-12
2-121
2-143
2-103
2-119
2~126
2-9
2-133
2-153
2~152
2-153
2-152
=133

29—-11%
24-3:2
P St iy
45-141#
&1
683
&H-80
&—-837
&-F7
b-F1
&-79

39-81
73-73
24-5%

85-25%
&9-59
23-29
45-127%
43-25
43-28 %
43-34
43-10%
25-126#%
4377
b—i
&6—-46
43-22

45-146

25-1544#
45-123
4415

7457 %

44-17
7400
74-59
43-23
10-29+%
24-167
7o5-174%
701503
48-47

2o9-20%

81-21
8047
93-76

24-77

24-31
42-101
7493

7235

51-30

43-43

43--84

45-117

4849

initializ MACRO VO05. 04

93-77

24-101

24-54
42-108
74-104

43-48
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29-70

29224
4376
7578

4352

30~55

29-95
43-83
78-53

43-54%

31-99

29-102
45-151
81-20

43—bé&

30-77
47-76
85-66

30-84
976

31-60
67-51

31131
6952

31-138
69-58



TSINIT —— T8X startup
Cross reference table

VFSTIE
VH$CER
VA$SLOR
VH$LPR
VHIMEM
VHINIT
VHLPRM
VHOINT
VINABT
VLDEYS
VMAXMC
VMIOBF
VMIOSZ
VHLBLK
VMSCHR
VMXCEH
VMXMON
VMXMRE
VMXMEE
VHMXSF
VMXSFC
VMXWIN
VNCSLO
VNCXOF
VNCXON
VNFCSH
VNGR
VNUIP
VNUMDC
VPARS
VPARG
VPLAS
VBLEDT
VSWPFL
VBWPSL
VIYDMP
VUSCL
VUCLMC
VUXIFL
WINBAS
WRKBUF

WRKSIZ
XMVBAS
ZCLR

2-152
2-152
2-i53
2-152
2-87
22-15#
22-114#
2-153
2-122
2-144
2-144
2-146
2-145
2-115
2-91
2-86
2-111
2-147
2-144
2-115
2-115
2-114
2-91
2-91
2-91
2-134
2-121
2~-85
2-85
2-135
2-134
2-140
2-136
2-101
2-95
2-84
2-143
2-143
2-129
2-103
2-207#
54-43
2-2084%
2-1954%
2-10%

29-38

31-58
2557
70-97

38-83
38-09
70104
35~65
36-41
70-101
70-108
38~51
38-54
3625
37-32
37-5&
3763
70-68
36-24
36-55
38-53
24-69
38-27
30-~18
70-129
25-134
29-32
70-1467
43-15
4317
b-44
10-20%
29239
57-28
£25-237

13-47

initializ MACRO
(CREF VO35, 04)

48~35

53-30

v2-32

38-57
38-&2

36-27

3845
24-71
74-546
30-26

3014
29~34 4%

b—51

25-243
5762
26-21 %

13-72%

VO5. 04 Thursday

48-37

70-88

70-135

38-72
4749

30-36

36121
29-45

26H-20%
60-35
80~40
25-101#%

7431

7090
47-53

30-47

70123
36123

3924
60-50

97-34 9770
70-114

42-28 4282
&0-57 6716
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97-97

43~55
6923

73-35

93-39
73-29

93-47
74~-53

93-b66
80-38

93-78



TEINIT -- T8X startup initializ MACRO VO05. 04 Thursdau 17-Dec-B7 08: 37 Page HM-1
Cross reference table (CREF VOS5 04)

... CM0 29-84 30-68 31110 42-91 43-b6b 80-27 8053
. CM1 7-29 25-243 29-50 2F-H2 2970 30-30 a0n-47 30-55 31-85 31-94 31-99 37-21
3927 b Y24 Yt—eled 4= 431 42-68 /4278 42-82 42-84 43-43 43-52 43-55
43-60 535 53-39 9929 5721 57-29 5763 6036 60-50 61-35 6717 69-24
73-30 74-2% 74-54 7825
. CM2 7-29 729 7-29 729 24-19 2423 24-61 24-63 24--78 24-176 29—-221 25-243
25-243 252243 25-243 29-50 2950 29-58 29-58 279-62 &9-62 29—-62 2970 29-70
2970 29-70 3030 30-30 30-43 30-43 30-47 30-47 30-47 30-~59 30-55 30~-55
30~-55 31-89 31-85 31-90 31-90 31-94 31-94 31-94 31-99 3199 31-99 31-99
39-21 3921 3927 39-27 39-27 39~-27 39-6 39-62 42-22 42~-22 42-29 {42-29
4229 4229 42-31 42-31 42-31 42-31 42-68 42-468 42-73 42-73 42-78 4278
42-78 42-82 42-82 42282 42-82 42-84 42-84 43-43 43-43 43-48 43-48 43-52
43-52 4332 43~55 4355 4355 43-55 43~-60 93-25 93-25 93~-39 9339 u3-39
93-39 55—~ 955 2525 we-29 9721 o97-21 9729 5729 o97-29 w7-29 9763
57-63 5763 9763 6034 6036 &0-36 60-36 6050 &0-50 60~50 60-50 61-35
61-35 61-30 bl1-35 &7-17 67-17 67-17 G717 6724 bF-24 &69~24 6924 73-30
73-30 73-30 73-30 7425 7425 74-54 7454 74-54 78~54 78-25 78-32 78-34
79-19 7924 7928 79-28
.CM3 29-57 297 30-42 30~-5é4 3189 31-101 42-72 42-83 43~-47 43-65 91-76 o7-111
74-81
. CMS 7-29 745 786 24-19 24-23 24-31 2432 24-33 24-34 24-54 24-55 24-61
24~43 24-67 24-78 24174 25-21 25-226 25227 25-243 29-50 2958 29462 29-70
29-84 29-95 2996 29~102 29-103 29-108 29-111 29-116 29-119 30-30 30-43 30-47
30-35 30-68 30-77 3078 30-84 30-85 31-60 3141 31-85 31-90 31-94 31-99
31-110 31-131 31-132 21138 31-139 3921 39-27 39-62 39~75 39-76 3981 39-82
42~22 42~-29 42-31 42-48 42-73 42-78 4282 42-84 42-91 42-101 42-102 42-108
42-109 43-43 43-48 43~52 43-55 4360 4364 4374 43-77 43-83 43-84 45-151
45-152 4776 47-77 03-25 53-39 o95~25 57-21 D729 w7-63 o996 o9-7 99-10
6036 &0-50 61-35 &7-17 67-51 67-52 &9-24 6952 69-53 6958 H9-59 72-34
72-35 73-30 73-73 73~74 74-25 74-54 7493 74-94 7499 74-104 74-105 75-78
7579 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 85-66 85-67
.CM&6 2419 24-23 24-61 2443 24~-78 24-176 25-221 78-32 78-34 79-19 79-24 79-26
79-28
. CHM7 729 25243 2970 30-55 31-99 39-27 42-29 42-31 42-82 43~55 93-39 95-25
o7-29 97463 6036 H0-50 61-35 67-17 6924 73-30 7454
. CLOSE 2-50# 29-057 2972 3042 30-56 31-89 31-101 42-83 43~-65 21-74 w7-111 74-81
. CETAT 2~-53# 43-40
. DATE 2=52# 25—l
. DELET 2~351# 29-58 3043 3190 42-73 43-48
. DETAT 2-22# 807
. ENTER 2-49# 29~-&4 30-47 31-94 42-78 43-52 N
CEXIT 2-51#% 6-148 747
. FETCH 2—-524# 80-53
. BTIM =2=52H# 24-19 29221
. GVAL 2~49# 24~-78 24~176 78-32 78-34 7919 79-24 79-26 79-28

. HERR 2-51# 2457
- LOCK 2-524 24-81

. LOOKU 2-494# 2900 30--30 31-85 3921 39—-62 42-22 42468 42-84 43-43 v3-25 o7-21
74-25

. PRINT 2-50# 745 744 =24--31 24-32 24-33 24-36 24-54 24-59 29~226 25-227 29-95
2996 29-102 29-103 29-108 29111 29-116 29119 3077 30-78 30-84 30-85 31-60
31-61 J1-131 31~-132 31-138 31-139 39-75 3976 39-81 39-82 42-101 42-102 42-108
42-109 4376 4377 43-83 43--84 45-151 45-152 47-76 /47-77 99-6 597 99-10
67-51 &7-52 69—-5: 69-53 6958 6£9-59 72-34 72-35 73-73 73-74 74-93 74-94

74-99 74104 74~100 75-78 7579 78-53 78-54 78-57 81-20 81-21 85-8# 8566

_~



TSINIT —-— T8X startup
Cross reference table

. PURGE
. READW

. RELEA
. BAVES
. B5CCA
. 8ERR
. SETTO
. TRPBE
. TTYOU
. UNL.OC
CWRITH
CLVX
DEFFL.G

DISABL
ENABL

HANVER
OVLTBL

85-67
2-50%#
2-494

61-35
2-32#
2-49#
2-534#
2-51#
2-50%
2~50#
2~50%
2-51#%
2-91#
4~53%
4-8%
425
4-37
2-161#
2-165#
3-F#

70-45#

70-&2

427
729
67-17
29-84
78-25
24~
24-50
24-467
24-561
g2-18
25232
29-70
4-51
4-14
4-26
4-38
57-71
5785
3-30
70-51
70-63

43-47
£25-243
6F9-24
30-48

initializ MALRO VO5. 04
{CREF VO05. 04)

39-27
73-30
31110

8424

31-99
#-63
4-16é
428
440

73-41

73-55
3-32

70-53

Thursday 17-Dec~87 08:39 Page M-2

42-29
74-54
42-91

42-82
464
4--17
429
441

7461

74-73

70-54

42-31

43-66

43-59
4-65
4~-18
4~-30

70-55

53-39

4o
419
4-31

7056

9525

{467
420
4-32

70-57

97 =89

421
4-33

70-58

9763

4-p2
4-34

7059

6036

{4223
4--35

70-60

60~-50

4-24
4-36

70-61



