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1 TITLE TSINIT -- TSX startup initialization 

2 ENABL LC 

3 ENABL. AMA 

4 DSABL GBL 

3 000000 .CSECT TSINIT 

& 900000 TSINIT: 

7 3 

8 ; There are two external assembly-time switches related te assembling 

9 i TSINIT for execution on a PRO or a PDP-11. 

10 ; 

il ; The following values for the PROASM flag are defined: 

12 i QO ==> Assemble for PDP-ii (not Pro) only. 

13 3 1 ==> Assemble for Pro only. 

14 3 2Q==> Assemble for either PDP-11 or Pro execution. 

15 i 

16 i; The following values for the PROCID flag are defined: 

17 i O ==> Do not lock system to ID number. 

18 i i ==> Lock system to ID number. 

19 i 

20 IF NDF, PROASM ; If PROASM not defined 

2i PROASM = Oo ;Default value for PROASM if not defined 

22 . ENDC ; NDF. PROASM 

773 
j 

24 IF NDF. PROCTD ;T# PROCID not defined 

ew 
TF EQ, <PROASN-—i1-> ;1f assembling for PRO only 

26 PROCID = 1 i Then check ID by defavit 

a7 _ TFRF ;1f not assembling for PRO anly 

28 PROCID = Oo i Then don’t check ID number 

2? . ENDC ; EQ. <PROASM-1> 

30 . ENDC ;NDF, PROCID 

31 ; 

ae . IF EQ, PROASM 

3 .SLOBL TSXPRO 

34 000000 TSXPRO = @) ;Define dummy base for TSXPRO if not PRO 

35 ENDC 

36 ; 

37 fn ee ee a a a eas ata IR eR ER AE SS eee 

38 ; TSINIT is the initialization module of TSX that is executed once 

39 ; during system startup. Time-sharing character buffers and other 

40 ; Tun-time data areas are allocated over TSINIT. 

41 i 

42 s Copyright 1980, 1981, 1982: 1983. 1984, 1985, 1986, 1987, 19788, 1989. 

43 ; S&H Computer Systems. Inc. 

44 3 Nashville, TN USA 

45 
ASG 3 

47 i Macro calls 

45 i 

49 -MCALL | LOOKUP. . ENTER: . READW. . SAVESTATUS, . GVAL 

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

a1 . MCCALL “DELETE: . WRITW, . SERR,. HERR, . EXIT, . UNLOCK 

ve .MCALL FETCH, . RELEASE,. LOCK, . GTIM. . DATE... DSTATUS 

53 .MCALL . SCCA..COTAT 

24 i 

55 ; Global definitions 

96 ; 

a7 . GLOBL TSINIT, INITGO. INITOP. PPTERM, PROITP, PROASM, PISRT 
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58 .SLOBL DSKBUF, PROBUF. FNDHRE, HANXMR 
29 F 

60 i Following global only needed for the Pro distribution 
61 i creation program —- MAKPRO and installation program — INSTSX 
62 i 

63 _ IF NE. PROASM 
64 3 

65 i##® Assemble this code if we are generating for a Pro 
66 i 
67 .GLOBL PROSIZ. PROINI. PROLIN. PROHAN, PRONOP 
68 .GLOBL PIHAN, PIDPTR, PIDRIV 
69 _ IPF iNE. PROASM 
79 ; 
71 ;## Assemble this code if we are not generating for a Pro 
72 i 

73 .GLOBL TSXPRO 
74 000000 TSXPRO = .) 
79 i 

76 i;##H End of conditional Pro code 
77 ; 

78 . ENDC ; NE. PROASM 
79 
BO i 
B81 i Gicbal references 
B22 F 

83 .GLOBL HANDSK, MAXDEV, NDVRCB. HANRCB, HANRCO 
84 .GLOBL LXCL, VSYDMP, STKLVL, INTSSZ, INDF IL. NXIVMH:; EXCBUF 
85 .GLOBL VNUIP,NSIP, INSTBL, INSTBN, I11$%SZ. DCCSIZ, VNUMDC, NUMCDB 
B6 .GLOBL NSCP, SCPFHD, SP#$SZ. CSHDEV, CSHDVN, VMXCSH, CD4$S2 
87 .GLOBL 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 
90 .GLOBL $SXON, LSW10. LHIRBB, LHIRBE, LHIRBP, LHIRBG, LHIRBA 
91 .GLOBL LHIRBS, LHIRBC, VNCSLO,. VNCXOF. VNCXON, SDDVU, VMSCHR, MAXSLO 
92 .GLOBL MPARO, MPAR16, PARENL,. MPARFL,. TSEMT, VDBFLG, DX#EBA 
93 .GLOBL H. SIZ, HANSIZ, H. DVSZ, DEVSIZ, LOMAP, MMENBL, UPAR7 
94 .GLOBL PSW, HIMAP, FSTDL, LSTDL. LINBUF,. LINSIZ, NUMCCB, TKISEC 
95 .GLOBL FRKINI, FRAGEN, NUMFRK, FQ$$5Z., H. CSR, H. INS, VGOWPSL, DMYDEV 
96 .GLOBL LINEND, LOTBUF, LOTSIZ., LOTEND. KMNTOP, KMNHI, NSL. NDL 
97 .GLOBL DX$MPH., DX#NHM, DX#IBH. HANPAR, HANXIT, MAPPAR, LINSPC 
98 .GLOBL KMNPGS, KMNSTK, KMNSTR, AMNCHN, SROMMR, KPARO, PROFLG 
99 .GLOBL EMMAP, IOMAP, SRSMMR, IOPAGE, MAPSIZ, SR3OFLG:; NSPLDV 

100 .GLOBL UDDRO. IDSFLG 
101 .GLOBL UPARO, KPDRO,. UPDRO, KPAR7,. BASMAP, PTWRD, PTBYT, LOKMEM 
102 .GLOBL GTBYT, MPPHY, RELOC, BRAPT, TSGEN, TSEXEC, VSWPFL 
103 .GLOBL CWSGDH, CWSBTH, CWSLGS, CWSFE, CWSFCU, MSGBAS, RPRVEC 
104 .GLOBL CWSUSR, CWHXM, CONFIG, CWS50H, JMPO, DTLX, USRBAS, WINBAS 
105 .GLOBL DATIML, DATIMH, RMON, CONFG2, SCSELG, SESIOT, CSHBAS 
106 .GLOBL SG#PAR, SGSMTS, SGEMMU,. SCSMTM, LTTPAR, LOKBAS, CSHVEC, LOKVEC 
107 .GLOBL SYSGEN, AUTHAN, AHEND, CLKRTI., TRP4, CWSPRO, TIOVEC 
108 .GLOBL TRP10, TRP2O, TRP24, EMTENT, TRP34, INIJMP, MHNSIZ 
109 .GLOBL TKIVAL, INRECV, OTRECV, INMXV. OTMXV, DHBFSZ, MXTYPE 
110 .GLOBL ZCLR, MXRBUF. MXDTR, INTMX1, SPHONE,. LCDTYP, TIOBAS 
111 .GLOBL LDHB1B, LDHBIP. LDHB2B, CLVERS:, CXTSIZ, CXTWDS, CXTPDR 
112 .GLOBL CLORSZ, TSXSIT. JM$$SZ,. VMXMON. MONFGH, CXTRMN, CXTBAS 
113 .GLOBL ILSW2,. $NOIN, LSWG. MXLPR. CWSESP, CLTOTL, RMNPDR, MASSYS 
114 .GLOBL SFCB., SFCEND,. SFCBFH. SFCBSZ. NSPLFL. NSPLBL, INTSTK., INTSND
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tie 
. GLOBL NERESB, PVSPBL, VMXWIN, DW$$SZ, LDVERS, CW$QBS 

ho . GLOBL. EC$LBN, VMLBLK, VMXSF. VMXSFC. FFS$SZ, FW$$SZ, SWPJOB, SWPPOS 

hie 
. GLOBL TSR, RBR, RDINT, LSTMX, SS, CHAIN, JSWLOC, MUSTXT, GI TSI? 

ito 
- GLOBL NUMICG, FREIOG, UMODE, FP TRAP. MXLNT. DI€LD, DISCL: CLSTS 

120 
. GLOBL FREPGS, 1OQS1Z; SYUNIT, UMSYTP. DISTT, CXTBUF, SSEND | 

Io 
. GLOBL SYINDX, MONVEC, KMNBAS, SDANAM. VBUSTP, MINCTR 

152 
. GLOBL NUMRDB, RDB; RDBEND, RTSSKP. RT#TOP, NLINES, SHRRCB, SHRRCN 

io9 
. GLOBL RTSBAS, UPMODE, SPLNB, CSHALC, NIOL, CHNSIZ, RC#$SZ, VNGR 

134 
. GLOBL UPARS, UPDR&, RT#$SZ, VINABT, SDEAD, LSWS 

155 
. SLOBL SYTIMH, SYSDAT, TRP250, ODTTRP, TRP14, SYTIML 

toe 
. GLOBL DSSABT, CLORB, CLSORE, CLEORG, CL&ORP, CL4ORA 

137 
. GLOBL STAB, $F ORM, COSTAB, COSFF, COSDEF, CL#EPS, CLEOFS 

128 
. GLOBL CLSOPT, CL@STA, CL#ORS, LSTLIN, VCSHNB, CLSEPP, Ci@EPN 

129 
. GLOBL CCLSAV, SPLND, SDCB, SPLDEV, SPLANM, MIODBG 

130 
. GLOBL SDNAME, SDCHAN, SDCBSZ, SPLDVN, DTYPE 

tat 
. GLOBL DS$NRD, DX#NMT. $8BIT, COSBBT. VEXRTN, VUXTIFL 

132 
. GLOBL SPLBLK; SPLCHN, MVSIZ, MEMPAR, VEXINT, DX#NRD 

hag 
. GLOBL NMSNMB, SNMSHD, SB#$SZ, VPMSIZ, PMPAR, PMCELS 

toa 
GLOBL NUMDCD, MEM256, LOKCSH, DC$$5Z 

_ 
. GLOBL JCXPGS, MXJMEM, VDFMEM, DFUMEM, TKSVAL, TAGSVL 

32 
. GLOBL VPARS, TOTIMR, ERRLOG, VNFCSH, FC#$52Z 

137 
. GLOBL O. ADR, 0. BLK, 0. PAR, 0. SIZ. VPARS, KPARS, DZOINT, DHOINT 

138 
. GLOBL OVRADD, #O0VRH, SYSMAP. MAPSYS, VSLEDT, LCLUNT 

39 
. GLOBL UBUSMP, UMRADR. TOMAP, QBUS, UNIBUS: DX$NST 

130 
. GLOBL DVFLAG, DX$DMA, RTSNAM, DS$DIR, LDDEVX, DSSVSZ 

hal 
. GLOBL INDSAV, INDDBL, INDTSV. INDDBS, DS#5FN 

ha2 
. GLOBL SYNAME, UCLNAM, RSFBLK, VPLAS, SEGCHN 

14a 
. GLOBL MXJADR, $MEMSZ, PHYMEM, SGSTSX, CDX$DH 

laa 
. GLOBL CLHEAD, CLSIZE, CLDEVX. C. CSW. C. SBLK. C. DEVG, CIDEVX 

las 
. GLOBL YUSCL, VUCLMC, UK$$SZ, US$$SZ, UCSSSZ, UCLBLK, UCLDAT 

Lae 
. GLOBL VLDSYS, VMXMSG, VMAXMC, MBS$SZ, MR$$SZ, CS#OPN, CSSENT 

1a? 
. GLOBL DX$MAP, MIOFLG, MISSBP. MISLNK, MIOBHD, VMIOSZ 

148 
. GLOBL VMIOBFE, MIS$SZ- MWS$SZ, MIONWB, MIOWHD, MWESLNK 

149 
. GLOBL CSHSIZ, CSHBFP, CASBLK, CASDVU, CASWCT, VMXMRB 

150 
. GLOBL CASUFL, CASUBL, CASHFL, CASHBL, CASHSH, NUMRDB 

7 
. GLOBL SRTSIZ, SMRSIZ,» CCBHD, CC##SZ, CDX$DZ. MF$LIN 

iso 
. SLOBL CDXSDL, HF $TSB,» MH#SCR, LMXLN, HFSLIN. HFSRIE, HFSTIE 

153 
. GLOBL MHSLPR, DM#CSR. MFSLE, DMSLSR, HF SMC, MF SCS, MF SCM 

toa 
. SLOBL CDX$VH, VH$CSR, VHSLPR, MHSPBR, VFSTIE, VFSRIE. VF SMR 

Is 
. GLOBL VFESLIN, VE SSC, VF SRE, VH@LCR, VHOINT, TTINCP 

ise 
. GLOBL SHARD, LOUTIR, LINIR, NEDCHR, CLOTIR, CLINCP, FSTIOL, LSTHL 

i? 
. GLOBL SYSVER, SYSUPD, DISDU, DISXL, DISMU. CLELIX 

tea 
_GLOBL CL®LEN, DISPI. GENTOP 

39 a _GLOBL LSWS, DXSNCA, KPARG, CLKVEC 

tee ; Macros to enable and disable interrupts 

1 ve 
_ MACRO DISABL ; Disable interrupts 

tea BIS #340, @H#HPSW 

ies . ENDM DISABL. 

te5 .MACRO ENABL 

we Bic #340, G#PSW 

te9 . ENDM ENABL. 

170 pm re 

17 ; i 
i ; Offsets in block O of ODT REL file. 

a
m
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i7v2 i 

173 000040 STA = 40 i PROGRAM START ADDRESS 
174 000042 STK = 42 i; INITIAL STACK POINTER 
175 000052 RSZ = De sROOT SIZE 
176 000056 0SZ = 96 i; OVERLAY SIZE 
177 000060 RID = 450 sREL FILE ID 
178 000062 RBD = 62 i DISPLACEMENT TO 1ST REL BLOCK 
179 001000 ODTBAS = 1000 i BASE ADDRESS ODT WAS LINKED FOR 
180 j 

181 ; Data areas 

182 ; 
183 000000 AREA: . BLKAW 8. 
i184 0000260 O00000 oo0000 GOO0d0O NFSBLK: . WORD 0,0,0,0,6.0 sEXTENDED TO & WORDS FOR . CSTAT 

000026 600000 oO000000 000000 

185 9000034 000000 ODTFLG: . WORD 0 
186 000036 9000000 ODTTOP: . WORD QO 
187 000040 9000000 CCAFLG: . WORD 0 
188 900042 900000 CLKIOO: . WORD 0 
189 000044 9000000 RTTRP4: . WORD @) 
190 000046 000000 RTMNVC: . WORD Q 
191 000050 SAVBLK: . BLKW ° 
192 000062 075250 100020 GOO0000 TSXSAV: .RADSO /SY TSX SAY / 

000070 073376 
193 000072 075250 100003 051646 KMNNAM:. .RADSO /SY TSKMONSAY/ 

000100 073976 
194 900102 075250 011504 O00000 CCLNAM: .RADSG /SY CCL SAV / 

000110 073376 
195 000112 000000 9000000 000000 DSTBLK: . WORD 0,0,0,.0 

000120 900000 

196 000122 9000000 XMVBAS: . WORD 0 
197 000124 9000000 NMXHAN: . WORD 2) 
198 000126 000000 HMAP : . WORD 0] 
199 900130 900000 FETDEV: . WORD 0 
200 000132 000000 TOPMEM: . WORD 0 
201 000134 000000 FMEMHI: . WORD 0 i 64-byte block # below high alloc memory 
202 000136 000000 FMEMLO: . WORD 0 364-byte block # above top of low alloc memory 
203 000140 000000 OVLBAS: . WORD 0 iStart loading overlays over TSINIT from here 

204 000142 000000 FILBLK: . WORD 0 
205 000144 000000 CURDEV: . WORD 2) 
206 000146 000000 CURNAM: . WORD 0 
207 000150 000000 PROBUF: . WORD 0 
208 000152 030074’ WRKBUF: . WORD INITOP 
209 000154 004000 WRKSTIZ: . WORD 2048. 
210 000156 000322’ RTVPTR: . WORD RTVEND iInitially no limit on system version number 
eil i The following RADSO definitions were converted from word celis to 
ei2 i definitions to conserve space at V6. 40. All subsequent references to 

213 ; one of these cells are converted from: 
214 i vTelative (cmp R5Oxxx, ri) to immediate (cmp #ROOxxx rl). 

215 052077 RSOMSG = “RMSG 
216 110444 RSOWIN = “RWIN 
217 046543 RSOLOK = “RLOK 
218 103112 ROOUSR = “RUSR 
219 012700 ROOCSH = “RCSH 
220 077167 RSOTIO = “RTIO 
221 100040 RSOTT = “RTT i" TT " 
eae 075250 RSOSY = “ROY i "SY" 
223 045640 R SOLD = “RED ;"ED ” 
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i Simulated shared run-time control block for PI handler 
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2e4 062550 RSOP I = “RPI pUPT ! 
225 012240 RSOCL = “RCL s"CL 
226 012274 RS50CLO = “RCLO 
227 012305 R50CL7 = “RCL? 
228 013630 RSOC1 = “RCI an On ae 
229 013666 R50CiO = “RC10 
230 013675 RS50C1i7 = “RC17 
adi 105610 RSOVM = “RVM nd ne 
2a2 046770 RSOLS = “RLS p"LS ” 
233 057164 RSOODT = *RODT 
234 000160 100040 015270 075250 SKPDEV: .RADSO /TT DK SY CL Cl 

000166 012240 013630 062550 
000174 000000 

235 000176 000 110 GTLIN: . BYTE 0.110 
236 000200 075250 114730 000000 HANNAM: .RADSO /SY XXX TSX/ 

000206 100020 
237 000210 075250 075273 057164 ODTBLK: .RADSO /SY SYSODTREL/ 

000216 070524 
238 000220 075250 035164 000000 INDNAM: .RADSO /SY IND SAV/ 

000226 073376 
239 000230 000000 RLBF: . WORD 0 
240 000232 000000 RLBFND: . WORD @] 
241 000234 9000000 ODTSTA: WORD 2) 
242 000236 000000 MEMLIM: . WORD e) 
243 000240 000000 HGENFL: . WORD 0 
244 3 
245 i Initialization configuration 
246 i 
247 000242 000000 ICONFG: . WORD a) 
248 i 
249 i Flag bits in ICONFIG 
250 i 
251 000001 EXTLSI = 1 
252 F 
253 
294 i 
255 000244 075250 062550 000000 PISRT: .RADSO /SY PI TSX/ 

000252 100020 
256 000254 000000 oO00000 600000 . WORD 0,090,090 
257 F 
258 3 Byte data cells 

259 i 

260 000262 000 PPTERM: . BYTE O 
261 . EVEN 

13:55 Page 1-4 

PI 

+ word 

iInitialization configuration word 

;Q-bus system with more than 256Kb 

iil if printer port is T/S terminal 

a
m
 

r
y



a
,
 

TSINIT -- TSX startup initializ MACRO V0OS5.05 Tuesday 17-Jan-89 13:55 Page 2 

at
t,

 a BT coe comer seve omen mee seme cee Come core comes caret comme cove: covtn stew cause miate saree caawe save avers curr raw ee a ————————_—_—_—_—_—_—_—_—_—_—_—_—_—_ _—_ — OO e—T——_—_—_T—T—_E—_—_— —_ OO HH Or Or Oe or 

= i The Pollowing table is used to identify the supporting RYT-ii monitor 

3 F version number for those features which depend on it. 

4 3 

3 j The DL, XL and MU handlers require a minimum supporting RT-11 version. 

& j The CL version number emulates the supporting RT-1li XL’s @S$$VER. 

7 ; The LD translation table format changed at RT-1i1 V5. 4. 
8 i 

9 3 The format of the table is: 

19 ; 

11 000000 RT$VER = O iMajyor system version number 
12 o00001 RTSUPD = 1 iMinor system version number (update number) 
13 000002 CLEVER = @¢ iEmulated XL version number 

14 000003 RTV#SZ = 3 ;Size of a version table entry 
15 i 

16 000264 RTVER: iV4.0 is the earliest supported version of RT-11 
17 000264 004 000 377 RT40: . BYTE 4,0,-1 i4.0 did not support XL 
18 000267 005 000 377 RTSO: . BYTE 5.0,-1 35.0 did not support XL 
19 900272 005 O01 O20 RTSI: . BYTE 9. 1,16. 
20 000275 009 035 O20 RTS1IX: . BYTE 3, oo, 16. iAnother flavor of 5.1 

21 Q00300 005 006 Of0 RISIB: . BYTE 9, @ 16. 
22 000303 005 044 O20 RTSIC: . BYTE 3, 44, 16. 
23 000306 005 002 O21 RTS52: BYTE 5.2.17. 

24 000311 0095 003 O21 RTS3: . BYTE 3.3, 17. 
2v 000314 RTVDEF: iDefault emulation version 

26 000314 009 004 O22 RTS4: . BYTE 9 4,18. 
27 900317 005 005 Of2 RTS: . BYTE 2 Oo. 18. 
28 000322 RTVEND: 
2? . EVEN



TSINIT -- TSX startup initializ MACRO VO5.05 Tuesday 17-Jan-89 13:55 Page 3 

i 5 TTT mm me eee see sae eine sete ae teen sesso sane stn nem sone Sum ste mm sem cay enn tne eee arte un eves ser set sug teeta ees mute stat eam Sate caw mune tne Att stm tour cote ce eens ener soit em cua setry ene ees ttn ene ote seu ute wou ene tape mem See mer eum Stns seme tune Se race ee ene some 

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

0 3 Arg 1 = Handler id code. 

6 ; Arg 2 = Ptr to minimum acceptable RT-11 version and update entry. 
7 i 
8 .MACRO HANVER DEVID, MNVPTR 
9 . BYTE DEVID iID code for device type 

10 . BYTE @) sUnused filler entry 

11 . WORD MNVP TR iMinimum RT-11 version and update label 

12 . ENDM HANVER 
i3 i 

i4 i Define offsets into handler version table 
15 ; 
16 000000 HVSID = 0 iHandler identification code 
17 000001 HV$DMY = i iUnused entry 
18 000002 HV$VER = = iMinimum RT-11 version 
19 000004 HV$$SZ 0 = 4 iSize of handler version table entru 
20 i 
2i i Define minimum versions for various handlers 

2a 3 

23 000322 HVTBL.- 
24 000322 HANVER DIS$DU,RT5S0O #DU - (35.0) 
25 000326 HANVER DIXL,RTO1B #XL ~ (3. 1B) 
26 000332 HANVER DI#MU,RTS4 sMU - (5. 4) 
27 000336 HVEND: tee F aah teed toot
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i Ge ee ee ce me ce ca ee oe a ce cece em cea eer mem ri tems se es an ee cee te es mee se ans eee st sce Snr Sem Sac I oy a a eh eu rn 

2 i The following table defines default control fiags for certain devices. 
3 i 

4 000000 DV$NAM = 0 iRadSO name of device 
9 000002 DV#FLG = 2 iFlagqs for device 

& 000004 DV$$SZ = 4 ;Size of a table entry 
7 3 

8 .MACRO ODEFFLG DEV, FLAGS 
9 .RADSO /’DEV/ i DVSNAM 

10 . WORD FLAGS i; DVSFLG 

11 . ENDM DEFFLG 
12 i 
13 000336 DVFLES 
14 000336 DEFFLG <CR>,. <DX#MPH> 
15 000342 DEFFLG <CT>, <DX#MPH> 
16 000346 DEFFLG <«<DB>. <DX$DMA! DXSMPH> 
17 000352 DEFFLG <DD>. <DX#NHM> 
18 000356 DEFFLG <DL>, CDX#DMA!'DXSMPH ! DXBIBH> 
19 9000362 DEFFLG <DM>,. <DX#DMA! DX#NHM> 
20 000366 DEFFLG <DP>, <DX#DMA> 
21 000372 DEFFLG <DS>,. <DX$DMA> 
22 000376 DEFFLG <DT>, <DX#DMA> 
23a 000402 DEFFLG <DU>, CDX#DMA! DXSNHM! DXSNST> 

24 9000406 DEFFLG <DW>. <DX#MPH> 
29 000412 DEFFLG <DX>,. <DX#®MPH> 
26 000416 DEFFLG <DY>, <DX$DMA! DXSNHM> 
27 000422 DEFFLG <DZ>, <DXSMPH> 
28 000426 DEFFLG <FW>, <DX$DMA> 
29 000432 DEFFLG <LP>, CDX#MPH> 
30 000436 DEFFLG <LS>, CDX#MPH> 
31 000442 DEFFLG <MM>, <DX#SDMA! DXSMPH ! DXSIBH> 
32 000446 DEFFLG <MS>, CDX#DMA! DX$MPH ! DXSIBH> 
33 000452 DEFFLG <MT>, <DX#DMA! DXSMPH! DXS$IBH> 
34 000456 DEFFLG <MU>, <DXSDMA! DXSNHM! DXSIBH! DXENST> 
35 000462 DEFFLG <NL>,. CDX$MPH> 
34 000466 DEFFLG <PC>, <DX$MPH> 
37 000472 DEFFLG <RF>, <DX#DMA> 
38 000476 DEFFLG <RK>, <DXSDMA! DXSMPH> 
39 000502 DEFFLG <VM>, <DX#EBA! DX#NCA ! DXS$NHM> 
40 000506 DEFFLG <XC>., <DXSMPH> 
41 0003512 DEFFLG <XL>. <DX#MPH> 
42 000516 DVFLND: 

a]
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000516 
000744 
000744 

000746 
000750 
000752 
000754 

000000 
000002 
000004 
900004 ll Ned Bow? 

000031 

000516" 

012700 
077167 
046543 

O5¢0Vi 
OSééS7Z 

MAXOVL 

OSTABL: 
OSEND: 
OSLAST: 
é 

; Table 

LOWOVL : 

LOWEND: 

fo
u 

on 
i 

li 

Offsets in structure for each overlay 

TOTP esene emens atone see! SAmE GUM mpgs noses SeedC euats oni S>NEE emeed Sot: DULUE antix isn CUES GtemD sete: coats Gunde Gunes Gout Ghnes wiber Giuhh CITED conan GUGDE GDEED WEtel: OOGIE GOES SOtmL Guat Gunts aat: OMIED GREED OREM GUESS SOON cOtET StU OtEDS SttES SOLED GOYPO CGtén HEEL COVES CITE GIUDT Sam SOMES GOEDG SEED Gntm GHEE Gunde odes HmEUE enett Sites KOSST Gita eine Sune ouEne 

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

) i Total space needed for overlay 

2 ;O==SLoad into XM space, ==lDaver TSINIT 

4 iPointer to overlay table entry 

é ;Size of each overlay entry 

20. iMaximum number of system overlays 

. BLKB OS$$SZ#MAXOVL sReserve room for table 
i-Define end of table 

. WORD OSTABL iPointer past last used entry in table 

of system overlays that must be 

~-RADSO /CSH/ i TSCASH 
-RADSO /TIOQ/ i TSTIO 
-RADSO /LOK/ i TSLOCK 

loaded over TSINIT 

:End of table 

m
m
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1 J TE ae eae see ste see S2oe nen cats St ee oem nem seme enen st nue: ips SAS Str snot see Sep enn ere erent cram sane nes Stina uses Snes GIS sine South am stces ant sees reget tum eteas eam tres tres mintt rate curbs femed tees erate nuns ener ante erate soecz cones coat eee anana aaate ene ements ccs amen Soe ome sue Som 

= i Text messages 
3 3 

4 NLIST BEX 
9 000754 077 124 123 TSXHD: ASCII /?TSX-F-/<200> 
& 000764 111 1546 166 BADLIN: .ASCII ‘Invalid CSR for T/S line: ’<200> 
7 001017 111 156 166 BDVMSG: .ASCII ‘Invalid vector for T/S line: ’<200> 
8 001055 114 151 156 BDLMSG: .ASCII /Line # = /<200> 
9 001067 000 CRLF: BYTE QO 

190 001070 124 123 130 REQMIS: .ASCII /TSX generatien did net include device /<200> 
11 001137 103 141 156 BADOPN: .ASCIZ /Cannot open program swap file/ 
12 001175 103 141 156 RSFERR: ASCIZ /Cannot open PLAS region swap file/ 

3 001237 114 165 155 CONSPC: .ASCI /Number of contiguous blocks needed = /<200> 
14 001305 103 141 156 BDSPOP: .ASCII /Cannot open spooled device: /<200> 
15 001342 111 156 163 BOSF: ASCIZ /Insufficient disk space for spool file/ 
16 001411 103 141 156 NOKMON: .A4SCIZ /Cannot find "SY: TSKMON. SAV” file/ 
17 001452 103 141 156 NOCCL: ASCIZ /Cannot find "SY: CCL. SAV" Ffile/ 
18 001510 103 141 156 CFHMSG: .ASCII ‘Cannot find device handler file: /<200> 
19 001552 105 162 1462 ERHMSG: .ASCII /Error reading device handler file: /<200> 
20 001616 11i 156 166 ERHNDV: ASCII /Invalid RT-11 version for device handler: /<200> 
ei 001670 lil 1356 1665 NOCSRR: ASCII /Invalid CSR for device: /<200> 
22 001721 165 162 iéd@ ERHINS: .ASCII /Error executing installation code for device: /<200> 
23 002000 124 123 130 TSXRUN: .ASCIZ /TSX is already running/ 
24 002027 110 141i igo HSGER. ASCII /Handier not generated with XM support: /<2002 

29 002077 102 157 iS NOCLOK: .ASCIZ /Computer line time clock (90 or 60 Hz) 15 not working/ 
26 002165 116 157 O40 NXMMNSG: .ASCIZ /No memory management hardware/ 
27 002223 1146 157 O40 NEXMSG: _ASCIZ /No extended memory management harduware/ 

28 002272 103 141 156 NOODT: ASCIZ /Cannot locate "SY: SYSODT. REL” file/ 
29 002335 115 141 160 HN2BIG: .ASCII /Mapped handler is larger than SKB: /<200> 
30 002401 105 162 162 QDTRDM: .ASCIZ /Error on read of SYSODT rel file/ 
31 002442 110 141 156 NOSYDV: ASCIZ /Handler for SY device was not loaded/ 
32 002507 107 145 156 TOOBIG: .ASCIZ /Generated TSX system is too large/ 
33 002551 122 145 144 REDUCE: .ASCII /Reduce size of TSGEN by /<2002 
34 002602 056 040 142 BYTES: ASCIZ /. bytes/ 
35 002612 lil 156 163 PHSOVF: .ASCIZ /Insufficient total physical memory for generated system/ 
36 002702 103 141 196 COSRT: ASCII /Cannot open shared run-time file: /<200> 
37 002745 103 141 156 SVERR: ASCIZ /Cannot locate "SY: TSX. SAV"/ 
38 903000 iil 156 163 TSxXxsIizZ: ASCIZ /Insufficient memory to load all mapped system regions/ 
39 003066 105 162 162 RDERR: ASCIZ /Error reading "SY: TSX. SAV"/ 
40 003121 111i 156 163 SRTOVF: .ASCIZ /Insufficient memory to load all shared run-time systems/ 
41 003211 111 156 163 CSHOVF: ASCIZ /Insufficient memory space for data cache/ 
42 003262 103 141 156 INDOPN: .ASCIZ /Cannot open TSXIND file/ 
43 003312 103 141 156 UCLOPN: .ASCIZ /Cannot open TSXUCL data file/ 
44 003347 040 101 102 RSOCHR: . ASCII / ABCDEFGHIJALMNOPGRSTUVWXYZS. #01234596789/ 

45 EVEN 
46 List BEX 

m
m
.
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H # & 

S
O
N
 
P
U
P
 
O
M
e
 

003420 

003424 

003432 
003440 

003444 
003450 
003454 
003460 
003462 
003466 
003472 
003476 
003500 
003502 
003506 
003510 
003514 
003516 
003520 
003524 

012737 

OLa777 
105037 

012702 
012700 
105737 
001004 
012702 
012700 
012701 
010221 
010021 
105737 
001411 
105737 
001006 
005200 
032700 
001402 

TSX Initialization # # * 

0000006 0000006 

123456 0000006 
OO0000C 

0000006 
000044 
0000006 

QO000006 
000340 
000120 

0000006 

0000006 

000020 

TAK 

3 

e
e
 

T
e
 

t
e
 

T
e
 

re
 

_ IF 

_ EN 

2A Wy eneee cones 

.SETTL +# *® # «j%$TSX Initialization *® # # 

.SBTTL #* # # Initialization taking over control from RT-11 # * *# 

The initialization 

control from RT-11. 

This code is placed at the front of TSINIT so that non-initialized 
data structures can be allocated over it. 

ode from this point onward takes over im
 

OVR: 

Read in system overlays that go over TSINIT 

CALL INTOVL iRead overlays over TSINIT 

Set pointer tea monitor offset vector 

MOV #MONVEC, @#RMON i; SET POINTER TO MONVEC TABLE 

Initialize last word in interrupt stack area 50 we won’t report a 

stack overflow if an interrupt occurs. 
Set STKLVL to O to cause INTEN not to switch to interrupt 
stack during initialization. 

MOV #123456, @INTSND ; Say stack has not overfiowed 

CLRB STALML. iSay we are aiready on interrupt stack 

If we are running on a Professional, disable its interrupts 

NE. PROASM 
TSTB PROFLG sAre we running on a PRO? 
BEQ 7% iBr if not on a PRO 
CALL PRONOP iDisable its interrupts 
BR os sIgnore unexpected interrupts on PRO 

DC i NE. PROASM 

Set up vectors to catch unexpected interrupts 

Note: We encode the interrupt vector address in the PS ~~ 
the low-order two bits of the address are dropped (they are 

always zero) and the remainder of the address is encoded in the 

PS fields priority (high-order 3 bits) and n-z-v~-c (low-order 4 bits). 

MOV #VUEXINT, Re ;SEND UNEXPECTED INTERRUPTS TO THIS ROUTINE 
MOV #44,R0 3120 ENCODED IN PS FIELDS 
TSTB VUXIFL sARE WE TO IGNORE UNEXPECTED INTERRUPTS? 
BNE 10% iBR IF NOT 
MOV HUEXRTN, R2 ;ROUTINE TO GO TO TO IGNORE INTERRUPT 
MOV #340, RO iSET PRIO=7 IN PS 

: MOV #120, Ri Ss INIT ALL VECTORS STARTING AT 120 
MOV Ra, (RId+ i;SET PC FOR INTERRUPT 
MOV RO, (R1I)d+ iSET PS FOR INTERRUPT (ENCODED ADDRESS VALUE) 
TSTB VUXTIFL i;ARE WE TO IGNORE UNEXPECTED INTS? 
BEQ ae s;BR IF YES 
TSTB PROFLG #IS THIS A PRO? 
BNE 2% ;BR IF YES 
INC RO i; ADVANCE ENCODED ADDRESS 
BIT #20, RO $;DID WE CARRY INTO "T"-FIELD? 
BEQ at i;BR IF NOT 

m
™
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%# # # Initialization taking over control from RT-1i « * # 

BRO 
wf 

59 
60 
61 
62 
43 
64 
65 
66 
67 
48 
69 
70 
714 
72 
73 
74 
75 
76 
77 
78 
79 
BO 
ei 
Be 
83 
84 
85 
86 
87 
a8 
a9 
90 
71 
92 
93 
94 
95 
96 
97 
98 
99 

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

AMOSBanL 
SP NP ek tel feiss Leal 

003532 
003536 
003540 
003544 
003552 
003556 

003564 
003570 
003576 

003602 
003604 
003610 
GO3614 
003620 
003622 
003626 
003630 
003634 
003636 
003642 
003644 
003650 
003652 
003656 
003660 
003664 
003466 
003674 
003700 
003706 
003712 
003720 

003724 
003726 
003732 
003736 

003740 

003744 

062700 
020127 
103757 
010237 
012737 
010237 
012737 

OO5001 
O12721 
012721 
Ole7eal 
005021 
Olea 
00502 1 
012721 
0100e1 
012721 
005021 
O12721 
010021 
012721 
005021 
012721 
005021 
012737 
010037 
012737 
010037 
012737 
005037 

010546 
012705 
004737 
012605 

004737 

004737 

MOOANABVH 
Nef Nf NEE 

000420 

000060 
000014 
000064 
000015 

000340 
“bed nf Ae teal 

OOQ0000G 0000006 
0000026 

000137 
0000006 
0000006 

OO00006 

0000006 

OO0000G 

0000006 

0000006 

0000006 
000116 
0000006 
000246 
0000006 
000252 

000006 
O000006 

004616" 

000062 

000066 

OO00114 

O00244 

000250 

Po
 

+h
 

fe
e 

e
e
e
 

t 
a 

3 

AT. 
Pais 

CMP 
BLO 
MOV 
MOV 
MOV 
MOV 

Direct clock interrupt 

trouble during the ini ben | 

#20, RO 
Ri, #420 
1s 
Re, @#SO 
#14, @#62 
R2, @QH64 
#15, CHOS 

ct
 

wir 

and ready to qo. 

th - hares 
7. 

MOV 
MOV 

#340, RO T 

#CLARTI. @HCLKVEC: Sen 
RO, @HCLKVEC+2 

Take over traps, EMT, BPT, 

CLR 
MOV 
MOV 
MOV 
CLR 
wie ad 
CLR 
MOV 
MOV 
MOV 
CLR 
MOV 
MOV 
MOV 
CLR 
MOV 
CLR 
MOV 
MOV 
MOV 
MOV 
MOV 
CLR 

Ri 

#137, (RI)+ 

#UMPO, (RI) + 

#TRPS, (RI+ 

(R1i)+ 

HTRPIO, (Rij+ 

(RL)+ 

H#TRP14, (R1I)+ 

#TRP2O, (R1I)+ 

(R1I)+ 

#TRP24, (RI)+ 

RO, (Ri)d+ 

#EMTENT, (R1i)+ 

(R1)+ 

#TRP3B4, (RI)+ 

(R1)+ 

#MEMPAR, @#114 

RO, @#116 

#FPTRAP, C#244 

RO; @#246 

#TRP2SO, @#H250 

@#252 
Ni
 
i
o
 

Page 7-1 

iFORCE CARRY OUT OF T-FIELD AND INTO PRIO FIELD 
;DONE ALL INTERRUPT VECTORS OF INTEREST? 
;BR IF NOT 
i3CATCH CONSOLE TERMINAL VECTOR TOO 
sENCODED 60 

sENCODED 64 

ummy RTI instruction to avoid it causing 
tion process when things aren’t set up 

m - mr 
aw 

etc. 

iStart at lecation O 

> C UMP @C#JUMPO] ==> 0 

iCATCH JUMPS TO LOCATION O 

i TRAP 4 

»> TRAP 10 

i TRAP 14 (BREAKPOINTS) 

i IQT TRAP 

;POWER FAIL 

3 EMT 

; TRAP 

i MEMORY PARITY TRAP 

i TRAP 244 --— FLOATING POINT TRAP 
isEnter FPU trap at priority 7 
3 TRAP 250 -—-- MEMORY MANAGEMENT TRAP 

Initialize the system mapped region. 

MOV 
MOV 
CALL 
MOV 

RS, ~(SP) 
#6,R5 
MAPSYS 
(SP)+,R5 

i SAVE THE CURRENT CONTENTS OF R5 
+ INITIALIZE TO THE FIRST REGION 
CALL THE SYSTEM MAPPING ROUTINE 
sRESTORE THE PREVIOUS CONTENTS OF RS 

Set up Unibus mapping if needed 

CALL SETUMP iSET UP UNIBUS MAPPING 

Initialize time-sharing lines. 

CALL LININI i INIT LINES & SET UP VECTORS 

ra
l
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# # # Initialization taking over control from RT-11 # * # 

115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
13il 
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 
1460 
161 
162 
163 
164 
165 
146 
147 
168 

0023750 
003756 
003762 
003764 
003772 
003774 
004002 
004006 
004010 

004016 
004024 
004030 
004032 
004036 
004040 

004044 

004950 
004054 
004060 
004062 
004066 
004070 

004076 

004102 
004110 
004116 
004124 

03527237 
105737 
001415 
023727 
103411 
052737 
1035737 
001403 
052737 

013737 
013702 
105022 
020237 
103774 
112712 

004737 

013702 
012700 
010022 
020237 
103774 
112737 

000137 

013737 
013737 
013737 

0000006 
OO00006 

O00000G 

0000006 
0000006 

0000006 

0000006 
0000006 

0000006 

O00000G 

004706 ’ 

OO00006 
123456 

0000006 

177777 

OO00006 

000042 * 
000044 ’ 
000046 ’ 

0000006 

010000 

0000006 

O00000G 

0000006 

0000006 

0000006 
000004 
0000006 

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

BIS #MMENRL. @2#SROMMR: Turn on memory management 

TSTB SR3FLG iDoes machine have memory management req 37 
BEG 4$ iBr if register does not exist (no ext. mem. ) 

CMP PHYMEM, #4096. iDoes machine have at least 256Kb phys memory? 
BLO 4% iBr if not 
BIS #EMMAP, GHSRSUMMR i Set extended memory on 
TSTB MEM256 iWill TSX-Plus use at least 254Kb? 
BEG 4% iBr if not 
BIS #IOMAP, @#SRBMMR i Turn on 22-bit memory management for 1/0 

; Initialize the memory aliocation table 

4s: MOV MAPPAR, @#KPARS iMap to memory allocation table 

MOV LOMAP, Re iPoint to ist user-page entry 
3 ; CLRB (R2)+ iSay page is free 

CMP Re, HIMAP >Done all user pages’? 

BLO Bs sloop if not 
MOVB #MASSYS, (R2) iSet flag marking start of system pages 

i Set up 1/0 device interrupt vectors. 

CALL DEVVEC iSET UP DEVICE INTERRUPT VECTORS 

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

IF NE. PROASM 
TSTB PROFLG ;Are we running on a Professional? 

BEG 3S iBr if not 

CALL PROHAN iInitialize the PI handler 
CALL PIDVEN iMake device table entry for PI 

. ENDC ; NE. PROASM 

3 Initialize interrupt stack area 

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

124: MOV RO, (R2)+ sInitialize the interrupt stack area 

CMP R2, INTSTK iFinished? 
BLO 12% iLoop if not 

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

i Enter TSEXEC to complete initialization 

JMP INIJMP sENTER INITIALIZATION ROUTINE IN TSEXEC 

; Abort the initialization 

INISTP: MOV CLK1OO, @#HCLKAVEC i;iRestore RT-11 clock vector 
MOV RTTRP4, @#4 iRestore trap 4 vector 

MOV RTMNVC, @#RMON :Restore RT-11 moniter pointer 
i . EXIT sRETURN TO RT-il 
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LODINI -- Load a segment over TSINIT 

i 

2 i 

3 ; 

4 3 

3 ; 

& 3 

7 i 

8 i 

9 004126 010146 L 

10 904130 010346 

11 004132 010444 

i2 i 

i3 3 

14 ; 

15 004134 016201 000004 

16 F 

17 i 

18 i 

19 004140 016204 000000 

20 004144 072427 000005 

21 004150 020461 O00000¢6 

@2 004154 101402 

23 004156 016104  Q00000¢ 

at F 

20 ; 

2h j 

27 004162 010503 1 

28 004164 072327 000006 

29 004170 

30 004224 103404 

| i 

oe i 

33 ; 

34 004226 010561 0000006 

39 3 

36 3 

37 3 

38 004232 0124604 

39 004234 012603 

40 004236 012601 

41 004240 000207 

42 3 

43 i 
44 

45 004242 

46 004250 

47 004256 

oe 

OS Tuesday 17-Jan-89 13:55 Page 8 

LODINI is called to read an overlay segment over TSINIT. 

Inputs: 

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

QODINI: MOV Ri. -(SP) 
MOV R3. -(SP) 
MOV R4,—-(SP >) 

wan, stan ches ween os Ls ae ode wm ne tween chee ee ee abe es ts oe dh ne & ~..3 4 
Weve PULTE LE FG Lipinerrvueuis cr

 

C < T pe
 

rt
 

os
 

t ra a 

MOV OS#OVL (R22), R1 iGet pointer to linker-built table 

Determine how much code to read from the segment 

MOV OS$SIZ(R2),.R4 iGet # 64—-byte blks allocated for segment 
ASH #5,R4 iConvert to # words 

CMP R4,0. SIZ(R1) iCompare with original segment code size 

BLOS 1% iBr if segment was truncated by init 
MOV O SIZ(R1),R4 iGet code size 

Read the segment into memory 

MOV R5.R3 iGet 64—-byte block # 
ASH #6,R3 iConvert to byte address 

.READW #AREA, #17,R3,R4,0. BLKCRI) 
BCS 10% iBr if error on read 

Store the physical address of the segment inta the overlay descriptor 

MOV RS,0. PAR(R1I) iRemember physical address of segment 

Finished 

MOV (SP)+, R4 
MOV (SP)+,R3 
MOV (SP)+,R1 
RETURN 

Error on Tread 

108: .PRINT #TSXHD 
.PRINT #RDERR 
EXIT



ii
i.

 
sm

, 

TSINIT -- TSX startup initializ MACRO VOS.05 Tuesday 17-Jan-89 13:55 Page 9 

INIOVL -- Load system overlays over TSINIT 

i .SBTTL INIOVL -~ Load system overlays over TSINIT 

= Be ec ee me ee ce a a ee em ss mt my ee my ey yee ees re ae mar a 

3 3 INIOVL is called to load into memory those system overlays that 

4 i are to be placed over the TSINIT code. 
5 F 
& i Inputs: 

7 i Overlay segment information is in OSTABL. 
8 3 

9 004260 010246 INIOVL: MOV Re, -(SP) 
10 004262 010546 10V RS: ~{SP) 
11 3 

12 3 Initialize pointer to start of memory area for overlays 

is j 

14 004264 013705 900140’ MOV OVLBAS, RS iStart of area for overlays 
15 004270 072527 177772 ASH #-6,R5 iCanvert toa 64-byte # 
14 004274 042705 176000 Bic #176000, RS iClear possible propagated sign bits 
17 ; 
18 + Begin loop to load each overlay that goes over TSINIT 
19 i 

20 004300 012702 000516" MOV #HOSTABL, Re iPoint to ist overlay segment entry 
21 004304 005762 9000002 1s: TST OS$FLE(R2) iDoes this segment go over TSINIT? 
22 004310 001406 BE aS iBr if not 
23 004312 004737 004470’ CALL. KEYSEG iRemember base of some segments 
24 004316 004737 004126’ CALL LODING iLoad the seqment 
20 004322 066205 9000000 ADD OS#SIZ¢(R2d,RS5 iAdvance memory pointer 

26 004326 062702 900006 2s: ADD #0S$$52Z, Re iPoint to entry for next segment 
27 004332 020237 000744° CMP R2, OSLAST iFinished all seaments? 
28 004336 103762 BLO 1% iLoop if not 
2? i 
30 is Initialize entry point vector for TSTIOX segment 
31 ; 

32 004340 013702 0000006 MOV TIOBAS:; Re iGet addr of base of TSTIGX 
33 004344 072227 000006 ASH #4, R2 sConvert to byte address 
34 004350 012705 9000006 MOV #TIOVEC, RS iPoint to entry point vector 
35 004354 004737 004432’ CALL ENTVEC iSet up entry point vector 
36 3 
37 5 Initialize entry point vector for TSCASH segment 
38 i 
39 004360 013702 900000¢ MOV CSHBAS, R2 iGet addr of base of TSCASH 
40 004364 001406 BEG 3 iBr if TSCASH not loaded 
41 004366 072227 000006 ASH #4,R2 iConvert to byte address 
42 004372 012705 0000006 MOV #CSHVEC, RS sPoint to entru point vector 

43 004376 004737 004432’ CALL ENTVEC iSet up entry point vector 

44 i 
49 i Initialize entry point vector for TSLOCK segment 
4S 3 
47 004402 013702 O900000¢ 3H: MOV LOKBAS, R2 iGet addr of base of TSLOCK 
48 004406 001406 BEQ 9s iBr if TSLOCK not loaded 
49 004410 072227 000006 ASH #6, R2 iCanvert to byte address 
90 004414 012705 O000000¢ MOV #LOKVEC, RS iPoint to entry point vector 
51 004420 004737 004432’ CALL ENTVEC iSet up entry point vector 
ve i 

se i Finished 
04 3 
35 004424 012605 9S: MOV (SP)+,R5 
96 004426 012602 MOV (SP)+,R2 
97 004430 000207 RETURN 
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ENTVEC -- Set up entry point vector for overlay 

i .SBTTL ENTVEC -- Set up entry point vector for overlay 
” TT ee re ee cere mene eee ec sence saree csi ees nent Seve ees cmt mee nnnnh S00re SOPOT GameD Seana SrOeT een stems fur Gover orety SAE <i8ts SOE atin MAOH Shine GoLAE SERES AnD AGED Sot: GHOSE SESE ieee Seutn cemup tutes HOSS SANE conc SintD Sette Write ne mie ten Site oemuR Sone SeeLS SON SERED SRERH GIMP conND Sr Ate menD SOMtE ouuED cum sects Aesth ‘ates mlON ates eceee see 

3 i; ENTVEC is called to set up addresses in an entry point vector for 
4 i overlay seaqments such as TSCASH that are loaded at addresses different 
5 3 from where they are linked. 
ro i 

7 i Inputs 

8 i R2 = Address of base of segment. 

9 ; RS = Pointer to vector that is to be initialized (word with -1 terminates) 
10 i 

11 004432 010246 ENTVEC: MOV R2, -(SP) 
12 004434 010446 MOV R4,-(SP) 
13 004436 010546 MOV RS, ~(SP3 
14 004440 010204 MOV R2,R4 iGet addr of base of segment 
15 004442 062704 000004 ADD #4, R4 iPoint to start of vector in seqment 
16 004446 005722 TST (R2)+ iGet value to use to relocate offsets 

17 004450 012415 1s: MOV (R4)+, (RD) iGet offset to entry point within segment 
18 004452 060225 ADD Re, (RS)+ iConvert to absolute address 
19 004454 005715 TST {R5) iANY more words to initialize? 

20 004456 001774 BEQ 1s iBr if yes 
ei i 

ae > Finished 
23 ; 
24 004450 012605 MOV (SP)+,R5 
29 004462 012604 MOV (SP)+, R4 
26 004464 012602 MOV (SP)+,Re2 
27 004466 000207 RETURN
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TSINIT -- TSX startup initializ MACRO VO5.05 Tuesday 17-Jan-89 13:55 Page il 
KEYSEG -- Remember memory position of sustem overlays 

i SETTL KEYSEG -- Remember memory position of system overlays 
2 3p TT seem creme mers eens conus sume seme susne Sesto vas sette state came oroms fame tute este sett cea sense tunee canst areas sears fates ees cree cunm cence sects ceumt sucae mse anus sts Gitnh Stnts mine Seems crams cones cruny fests sete: Stees sed sense State sanan eaten SHIDO cents FeHtD AtNGE emnet entre canes supe’ cease stot Sout nesty SOSA ainet cimis enitD menos cease Sonte aitee tyr: sete aemte sneee Hey awe 

3 3 KEYSEG is called to remember the physical memory position of some 
4 i keu sustem overlay seaments. 
9 i 
& i Inputs: 

7 i Re = Pointer to segment entry in OSTABL overlay table. 
8 F RO = Base 64-byte block phusical memory for segment. 
9 3 

10 004470 9010446 KEYSEG: MOV R4,—-(SP) 
il ; 

12 i Get the name of the seqment out of the linker-built segment block 
aA wd $ 

14 004472 016200 000004 MOV OSSO0VL. (R22), RO iPoint to linker-built entry 
15 0044746 016004 0000006 MOV 0. ADR(RO), R4 iGet the name of the segment 
16 i 

17 i See if this is a seqment whose address we want to remember 
18 i 

19 004502 020427 052077 CMP R4, #RSOMSC iIs this the TSMSG segment? 
20 004506 001003 BNE 1s iBr if not 
21 004510 010537 oo00000G6 MOV RS, MSGBAS isRemember base of TSMSG segment 
22 004514 000436 BR 8 
23 004516 020427 110466 1%: CMP R4, #R50WIN iIs this the TSWIN seqment? 
24 004$22 001003 BNE 3% sBr af not 
29 0043524 9010537 000000¢ MOV RS, WINBAS *Remember base of TSWIN segment 
26 004530 000430 BR 8% 
27 004532 020427 103112 3% CMP R4, #RSOUSR iIs this the TSUSR segment? 
28 004536 001003 BNE 44 iBr if not 
29 004540 010537 90000006 MOV RS, USRBAS iRemember base of TSUSR segment 
30 004544 000422 BR 8s 
31 004546 020427 046543 4: CMP R4, #RSOLOK iIs this the TSLOCK segment? 
ge 004552 001003 BNE rk +Br if not 
33 004554 010537 90000006 MOV RS, LOKBAS iRemember base of TSLOCK segment 
34 0043560 000414 BR Bs 
35 004562 020427 012700 oS: CMP R4, #RSOCSH iIs this the TSCASH segment? 
36 004566 001003 BNE oF iBr aif not 
37 004370 010537 9000006 MOV RS, CSHBAS iRemember base of TSCASH segment 
38 004574 000406 BR 8s 
39 004576 020427 077167 Oo: CMP R4, #RSOTIO Is this the TSTIOX segment? 
40 004602 001003 BNE 8 iBr if not 
41 004604 010537 000000¢G MOV RS, TIGBAS sRemember base of module 
42 004610 000400 BR BH 
43 i 

44 i Finished 
45 3 

44 004612 012604 Ef MOV (SP)+, R4 
47 004614 000207 RETURN
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TSINIT -- TSX startup initializ MACRO VO5.05 Tuesday 17-Jan-89 13:55 Page i2 
KEYSEG -- Remember memory position of system overlays 

i _ IF NE. <PROASM—i> iAssemble for PDP-il 
2 .SBTTL SETUMP -- Set up Unibus mapping if needed 
3 J TT ee tte eet ane ss ae ae se see me meee stu sees Sm Sete set enn uke fnee suns soe cat mm emne Hm ore in Site mene He wi Gans EA Eten fin Ske stn suet net fom nen Sem ene AE ent city Sm OR Pek SRS een nee Sat ee ee tA Sat cei SOL mtr stk SAAS een wer He Syne SOY ee mr mee ret 

4 i SETUMP is called to set up the Unibus map registers for 11/44 and 
3 i 11/770 systems which more than 256Kb of memory. 
6 i If Unibus mapping is needed. the Unibus map registers # O-4 are 
7 3 initialized for a i-to-1 mapping with the low 40OKb of memory 

8B i; 80 that I/O to system buffers in the low memory area can be done without 
9 3 having to do Unibus mapping. 

10 ; 
11 i; Outputs: 
12 i UBUSMP : l==>Do Unibus mapping: O==>Don’t do Unibus mapping. 
i3 i 
14 004616 010246 SETUMP: MOV Ra, —~(SP ) 
15 004620 010346 MOV R3,-(SP) 
16 004622 013746 000004 MOV @C#4,-(SP) i; SAVE TRAP VECTOR 
17 004626 012737 004674’ 9000004 MOV #9OS, CHA i CATCH TRAPS 
18 j 

19 i Bee if this is a type of maching that needs unibus mapping 
20 j 
21 004634 105737 000000¢G TSTB UBUSMP iIs UNIBUS mapping needed? 
22 004640 001415 BEQ 9S ;Br af not 
a ; 

24 i Unibus mapping is needed 
2 i Load unibus map registers # 0-4 to point to low 48Kb of memory. 
26 3 
27 004642 9012705 000000G6 2s MOV #HUMRADR: RS #POINT TO CONTROL REGISTER FOR UNIBUS MAP 0O 
28 004646 005004 CLR R4 i START MAPPING TO BOTTOM OF MEMORY 
29 004650 012700 000005 MOV #5,RO ;LOAD 5S MAP REGISTERS 
30 004654 010425 1$: MOV R4, (R5)+ i SET LOW-ORDER VALUE IN MAP REGISTER 
31 004656 005025 CLR (RO+ 3 CLEAR HIGH-ORDER VALUE IN MAP REGISTER 
32 004660 062704 020000 ADD #8192. ,R4 i ADVANCE MEMORY ADDRESS 
33 004664 077005 508 RO, 1% iLOOP IF MORE MAP REGISTERS TO LOAD 
34 ; 
35 i Turn on Unibus mapping 
34 i 
37 004666 052737 oO000006 0000006 BIS #IOMAP, @#SR3MMR i ENABLE UNIBUS MAPPING 
38 j 
39 i Finished 
40 i 
41 004674 012637 9000004 DO: MOV (SP )+, @H4 iRESTORE TRAP VECTOR 
42 004700 012605 MOV (SP)+,R5 
43 004702 012604 MOV (SP)+,R4 
44 004704 000207 RETURN 
45 _ITFF iNE, <PROASM-1> iFollowing code for Pro-oniy assemblu 
46 i 

47 is Define dummy SETUMP routine for Pro 
48 ; 
49 SETUMP: RETURN 
30 . ENDC i NE. <PROASM~1> 

™
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TSINIT --— TSX startup initializ MACRO VO5.05 Tuesday 17-Jan-89 13:55 Page 13 
DEVVEC -- Set up device vectors 

1 
4 
3 
4 
3 
& 004706 010146 
7 004710 010344 
8 004712 010546 
9 004714 013746 90000006 

10 
1i 
12 
i3 004720 O1270i 9000002 
14 004724 016103 9o00000¢ 
15 004730 020327 900006 
16 004734 101436 
17 
18 
19 
20 004736 016100 0000006 
21 004742 001402 
22 004744 010037 O000000¢ 
4 

24 

2 
26 004750 005023 
27 004752 005012 
28 004754 162703 000010 
29 
30 
31 
32 004760 005005 
33 004762 005713 
34 004764 001422 
35 004766 002403 
36 004770 004737 005060’ 
37 004774 000416 
38 
39 
40 
41 004776 012300 
42 005000 006300 
43 005002 060003 
44 005004 005713 
45 005006 002005 
46 005010 005723 
47 005012 012346 
48 005014 004777 0000006 
49 005020 012605 
50 005022 004737 005060’ 
91 005026 005713 
S2 005030 003374 
33 
94 
D0 
56 005032 062701 000002 
57 005036 020137 0000006 

. SBTTL 
2 eoete canes woven Snmte GONOT OOLID OPENY tues ettue MOOSE sere soute DEVE: sone StG0 SETI =aID: ORR: BrUt® apeeD enden MIME GIEHE eutwD Go==E SURE Guete GiIID CURSE DINED SITES COED GateE SINCE Chen! const Ruein GuEEP CARED COLES GAGES Gone SOCED HURL SEG GNEL URGE CHEE SEEDS cuEET SHRED IIHT CAIUS CONN GAEDE ScD COE: EOITD GREE CODmt LIRHIN EnOND Seem GOEED GUY SetEE SERIE GEES SdERY SIONS TONNE OubTe SEDO Cnet SoU One vaneD 

DEVVEC -- Set up device vectors 

H DEVVEC is called to set up device interrupt vectors for handlers 

; that have 

DEVVEC: 

3 Begin loop to set up vectors 

MOV 
MOV 
MOV 
MOV 

MOV 
MOV 
CMP 
BLOS 

haan loaded. 

Ri,-(SP) 

R33. —-(SP) 

R5,-(SP) 

@HKPARS, ~(SP) 

#2, R1 
HANENT(RI),.R3 
R3. #6 
&S 

iSave PAR 5 mapping 

for each device 

;>Get index # of ist device after TT 

iGet handler entry point address 
i;Is this a real device? 

;Br if not 

+ See if we need to map PAR 5 to this handler 

; Liear 

i Set up interrupt vectors for 

t
n
 

ww
e 

a
e
 

Ne
e 

tt
 

7%: 

3 See if there 

of: 

MOV 
BEG 
MOV 

CQE and LGE in handier 

CLR 
TST 
BEG 
BLT 
CALL 
BR 

MOV 
ASL 
ADD 
TSt 
BGE 
TST 
MOV 
CALL 
MOV 
CALL 
TST 
BGT 

ADD 
CMP 

HANPAR (RI), RO 
at 
RO, CGHKPARS 

(R3)+ 
(RQ) 
#10,R3 

RS 
(RB) 
6 
va | 
SETVEC 
&% 

Multiple vectors. 

(RO+, RO 
RO 

RO,R3 

(RB) 

7% 

(R3)+ 

(R34, -(GP) 
@RPRVEC 
(SP)+,R5 
SETVEC 
(R3) 
7% 

iGet PAR 3 base for this handler 
iBr if this is not a mapped handler 
iMap PAR 5S to the handier 

header 

iClear LGE (4th word in handler) 

iClear CGE (Sth word in handler) 

iPoint to ist word of handler 

this handler 

iAssume vector base address is 0 
iAny vectors to set up’ 

iBr if no vectors to set up 
iBr if multiple-vector 
;Set up the vector 

i Finished 

iGet offset to list of vector info 

iGet byte offset to vector list 

i>Get absolute address of vector table 

i3Is this a PRO device with floating vectors? 
iBr aif not 

iPoint to word with device ID 

iGet device ID 

iGet base vector location for device 

iThis is base of vector locations 

iSet up the vector 

sAny more vectors to set up? 
iBr if yes 

are more devices to set up. 

#2,R1 
Ri, NUMDEV 

iAdvance device table index 

iMore to do? 

a
m
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TSINIT -~ TSX startup initializ MACRO VOS.05 Tuesday 
DEVVEC ~- Set up device vectors 

28 005042 161730 BLOS 
29 
60 Finished 
61 
62 005044 012637 90000006 MOV 
63 005050 012605 MOV 
64 005052 012603 MOV 
65 0095054 012601 MOV 
66 005056 000207 RETURN 

17-Jan-89 13:55 Page 13-1 

it 

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

>Br if yes 

m
m
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TSINIT -- TSX startup initializ MACRO VO5.05 Tuesday i7-Jan-89 13:55 Page 14 
SETVEC -- Set up an interrupt vector for a device 

1 .SBTTL SETVEC -- Set up an interrupt vector for a device 
2 J TTT am core mee eee cere sen ate arate tee ance rete stew ssons sane ssn: sit suit ara eeun ete weten aor evens seer supe conte Suet coe ste Sones watt anime coos: senne SHOOT cate sitim Gees WeeEH semeD senue osan comer cia Sinit wanen SIGHS megs came Sent HOT rat Clane Samet GeaeY SHOR GaN sedan stew emt fone! StsEt Aeeee Gots Sat ‘emiD anes atore GAsE" ours Sonre sens somne 

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

7) ; Inputs: 

& ; Ri = Device index number. 
7 3 R3 = Pointer inte device handler to 3 word cells: 
8 i 1. Address of interrupt vector. 
9 i 2. Offset to interrupt entry point in handler. 

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

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

16 i SGize of interrupt catching routine compiled for interrupts to 

17 ; mapped handiers: 

18 i 

19 000032 MPIVSZ = ao. iAmt of code compiled for mapped ints 

20 3 
#1 005060 010446 SETVEC: MOV R4,-(SP) 
a4 ; 

ed > Gee if this is a mapped handler 
24 3 

25 005062 005761 9000006 TST HANPAR (RID iIs this a mapped handler 
26 005066 0010190 BNE 1s iBr if yes 
a7 : 

28 i This is an unmapped handler. 

29 s Vector interrupts directly to the handler. 
30 i 
31 9005070 012300 MOV (R3B)+,RO iGet address of interrupt vector 
32 005072 060500 ADD RS, RO iAdd base address to vector location 
33 005074 010310 MOV RG, (RO) ;Store address of cell in handler 
34 005076 062320 ADD (R3B)+, (RO) + iAdd offset to interrupt entru point 
35 005100 012310 MOV (R3B)+, (RO) iSet PS for interrupt 
36 005102 052710 000340 BIS #340, (RO) iMake sure priority = 7 
37 005106 000450 BR 9% 
38 3 
39 i This is a mapped handler. 
40 i Vector the interrupt to a routine that performs the following functions: 
41 i 1. Save the current PAR 5 mapping. 

42 i e. Map PAR 5 to the handler. 
43 i 3. Push a dummy PC and PS on stack that will send return from handler 
44 ; to a routine that will restore the PAR 5 mapping. 
45 ; 4. Jump into the handler interrupt entry point. 

46 i 
47 005110 013704 000122’ L$: MOV XMVBAS, R4 iPoint to area where we store interrupt rtn 
48 005114 012300 MOV (R3B)+, RO iGet address of interrupt vector 
49 005116 060500 ADD R5,RO iAdd base address to interrupt location 
590 005120 010420 MOV R4, (RO)+ iDirect interrupt to our routine 

51 005122 012724 0913746 MoV #OL3746, (RA) + > £€ MOV @#KPARS, -(SP) 3 
S2 005126 012724 0000006 MOV HAPARS, (R4)+ 
53 005132 012724 012737 MOV #OL2737, (R4) + i; C€ MOV #parSval,. @#KPARS J 
54 005136 016124 0000006 MOV HANPAR (RI). (R4)+ 
55 005142 012724 90000006 MOY #APARS, (R4)+ 
56 005146 012724 012746 MOV #0127446, (RA) + CF MOV #340,-(SP) 3 

97 005152 012724 000340 MOV #340, (R4)+ 

si
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SETVEC -- Set up an interrupt vector for a device 

59 005156 012724 012746 MOV 
59 005162 012724 o00000¢6 MOV 
60 005166 012724 000257 MOV 

61 005172 0162314 900002 MOV 

62 005176 042714 177760 BIC 
63 005202 052724 000260 BIS 
64 005206 012724 000137 MOV 
65 005212 010314 MOV 
66 005214 0623924 ADD 
67 005216 012310 MOV 

68 005220 052710 000340 BIS 

69 F 
790 i save address 

71 i 

72 005224 010437 oO00122’ MOV 
73 i 

74 i Finished 

79 i 

76 005230 012604 2S: MOV 
77 005232 000207 RETURN 

Tuesday 17-Jan-89 13:55 Page 14-1 

MOV #HANXIT, ~(SP) J re
vi
 

#012746, (R4)+ 3 
HHANXIT, (R4)+ 
#000257, (R4)+ i £€ Cce - Clear all condition codes J] 

2(RB); (R4) i € SEx - Set condition codes specified in PSJ 

#°C17, (R4) 
#260, (R4)+ 
#000137, (R4)+ 3 C JMP @#handler_entry J 
R3; (R4) ; Store address of int entry point 

(RGI+, (R4)+ 
(R3BI+, (RO) 
#340, (RO) 

iSet PS for interrupt entry 
iMake sure priority = 7 

beyond end of compiled interrupt catcher routine 

R4, XMVBAS iSave address beyond end of routine 

(SP )+, R4 

am
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TSINIT -- TSX startup initializ MACRO VO5.05 Tuesday i?-Jan-89 13:55 Page 15 
SETVEC -- Set up an interrupt vector for a device 

1 . IF NE. PROASHM 

a4 .SBTTL PIDVEN ~~ Make device table entry for PI device 
3 + snus ase svuse sven sans ssovs sot eases annex snute snsse comes cess ert coven samen snves cases essss nme sane cove coser sous teens fesn: ortn- anes secet sense cused otent atuee ates Getm= outs steit sre Seats soene suum econ nenee eune= coewr tent sone ecw =ETEY oneME eam toute stem citun Sit seme seme Swe Seter eaten fet tener cues Siete Sever sane Arett ctmen come sume suneD “-e Sums nenne snnty Simm eanny 

4 If we are running on a Professional computer, PIDVEN is called to 

2 make an entry in the device tables for the PI device. 

& i 

7 PIDVEN: MOV Ri. ~-(SP) 

8 3 

9 F Increase number of defined devices and get device table entry index 

16 j to use for the PI device. 

il i 

12 ADD #2, NUMDEV ;One more device 

13 mov NUMDEYV, Ri iGet device table index 

14 . 3 

15 i Set up information about the PI device 

16 3 

17 MOV #RSOPI,PNAME( Ri?) ;Set device name 

18 MOV H#<DS#SEN'DISPI>,. DVSTAT(RI) ; Set device status flags 

19 CLR DVFLAG (RI? iClear other flaqs 

20 CLR DEVSIZ«(R1i) iClear device size 

2i MOV #PTIHAN+6: HANENT(RI); Set handler entry point (4th word) 

ae MOV #PROSIZ, HANSIZ(R1) : Set handler size 

ea 
2A i Finished 

29 i 

26 MOV (SP)+,R1 

a7 RETURN 

28 . ENDC iNE. PROASM 

a
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3 ee Mme mene eine vege Senter SAAS CEWET TECH GLUT Mee Am. SENS een mgeS SURE DANES GtED FROUR Genes emuee aummt OTaml- SUSE SOOT4 Gone ecner Genie Sim sates GLONE CUES OOIET SETHE SEIT SOtT GFERT TUNE mEEEC LINOT SOUEE OTURE SIDU GLCGT BOGE OEEPE HENNE EFTS SONNE ONES ONUT CIETY TORE Senet SHOUL cones situs WOES SEER Sates GGTE omens niteL Ried eEmT Gt SOLOS SOME Kenn Cetus EOmNE Wei? WEOIe Smee CANES 

iIf assembling for PDP-1ii 
—~ Initialize time-sharing lines 

i This consists of setting up interrupt vectors and setting control 

iIndex for ist line 

iPriority 7 PS 
iIs this line uninstalled? 

iBr af yes 

iIs this line connected to hardware? 

iBr if not 

LCODTYPC(RI)D. #ODASDL 3 is this a DLI1l line’ 

iBr if not 

iGET ADDRESS OF INPUT VECTOR 
#END OF RECEIVING VECTOR 
i; START OF INPUT INTERRUPT ENTRY POINTS 
i;GET LINE NUMBER 
i4 BYTES PER INPUT INTERRUPT ENTRY POINT 
GET ADDRESS OF INPUT INTERRUPT ENTRY POINT 
+6 BYTES PER OUTPUT INTERRUPT ENTRY POINT 
iGET ADDRESS OF OUTPUT INTERRUPT ENTRY POINT 
isSET PC FOR INPUT INTERRUPT ENTRY POINT 
iSET PS FOR INPUT INTERRUPT 
iSET PC FOR OUTPUT INTERRUPT 
iSET PS FOR OUTPUT INTERRUPT 

i; ADVANCE LINE INDEX NUMBER 
iMGRE TO DO? 
BR IF YES 

iGet last mux index # 

iBr if there are no mux lines 

MXTYPE(R1),.#CDX#DZ its this a DZ11;. DHiI1. or DHV117 
iBr if DZ1ii 

MXTYPE(R1), #CDX$VH i Is this a DHV1I1? 
;Br if not 

ij Initialize a DHVil 

iInitialize a DHil 

SETVEC -- Set up an interrupt vector for a device 

1 _ IF NE; <PROASM-1i> 
2 .SBTTL LININI 
3 
4 LININI is called to initialize the time-sharing lines. 
2 
6 flags in the status registers. 
7 : 

8 005234 010146 LININI: MOV Ri,-<(SP) 
7 005236 010246 MOV R2, -(SP) 

10 0035240 010346 MOV R3,-(SP) 
11 005242 010444 MOV R4,-(SP) 
12 005244 010546 MOV RS, -(SP) 
13 i 

14 i Set up interrupt vectors for DL1il lines 
15 ; 

16 0038246 012701 000002 MOV #2, R1 
17 005252 012704 000340 MOV #340, R4 
18 0035256 032761 90000006 0000006 I: BIT #$DEAD, LSWS(RI) 
19 003264 001027 . BNE Bs 
20 005266 032761 0000006 0000006 BIT #$HARD, LSW3CRI1) 
21 005274 001423 BEG 8s 
22 005276 O26127 O000006 0000006 CMP 
23 005304 001017 BNE 8s 
24 j 

25 i Di-il line 
2d 3 
27 005306 016105 0000006 MOV INVEC(R1I),.RD 
28 005312 012702 000000¢ MOV #INRECYV, Re 
29 005316 012703 1777726 MOV #<COTRECV-6>. RS 
30 005322 010100 MOV Ri,RO 
31 005324 006300 ASL RO 
32 005326 160002 SUB RO, Ra 
33 005330 060100 ADD R1,R0 
34 0035332 060003 ADD RO, RB 
35 0035334 010225 MOV Re, (RS)+ 

36 005336 010425 MOV R4, (R5)+ 
37 005340 010325 MOV RB, (ROI+ 
38 005342 010425 MOV R4, (RS)+ 
39 i 
40 i Try next line 
41 3 

42 005344 062701 000002 Ss: ADD #2,R1 
43 005350 020127 O00000¢ CMP Ri. #LSTHL 
44 005354 101740 BLOS 1¢ 
45 i 
46 i Initialize multiplexers. 

47 ; 
48 005356 012701 0000006 SETMUX: MOV #LSTMX, RI 
49 005362 001423 BEQ SETLIN 
50 005364 026127 O000006 0000006 Bs: CMP 
91 005372 001412 BEQ 1% 
ve 005374 026127 O000006 000000¢G CMP 
93 005402 001003 BNE a: | 
94 005404 004737 006154’ CALL VHINIT 
29 005410 000405 BR 4% 
96 005412 004737 006104’ es: CALL DHINIT 
27 005416 000402 BR 4S 

i
t
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LININI -~- Initialize time-sharing lines 

58 005420 004737 005714 if: CALL DZINIT iInitialize a DZ1ii 
59 005424 162701 9000002 4; SUB #2,R1 iMore to enable? 
60 005430 001355 BNE 3 iBr if yes 
Si 3 

62 i Enable all lines 

63 ; 

64 008432 012701 O00000¢6 SETLIN: MOV #LSTHL, R1 i INDEX # OF LAST REAL LINE 
65 0054396 032761 OQ00000¢6 0000006 44: BIT #$DEAD, LSW3(R1) 51S THIS LINE INSTALLED? 
64 005444 001057 BNE 2% iBR IF NOT 
67 005446 032761 oO00000¢C Q00000C¢ BIT ##$HARD, LSWO(R1) i Is this line connected to hardware? 
68 005454 001453 BEG 2$ iBr if not 
69 005456 032761 0000006 0000006 BIT #$PHONE. ILSW2t(Ri);IS THIS A DIAL-UP LINE? 
70 0605464 001403 BEG 3h iBR IF NOT 
71 005466 052741 9000006 900000G Bis #$NOIN, LSW3Q(R1} >; IGNORE INPUT TILL DIAL UP OCCURS 
72 003474 016105 0000006 3S: MOV LODTYP(R1).R5 iGet comm device tupe code 
73 0053500 016100 9o000000¢ MOV LMXNUM(R1I), RO iIS THIS A DL-11 OR MUX LINE? 
74 005504 001423 BEG 1$ iBR IF DL-il 
75 005506 020527 0000006 CMP RS, #CDX$DZ iIs this a DZ1i1il or DHii? 
76 005512 001411 REG of iBr aif DZil 
77 005514 oO20527 0000006 CMP RS, #CDX$VH iIs this a DH1ii or DHVIL1i*? 
78 008520 001403 BEQ 7% iBr aif DHV11 
79 ; 

BO i DH11 line 

81 i 

82 0053522 004737 005626’ CALL DHLPRM ;Set line parameters for DH11 line 

83 005526 000426 BR 2S 
84 ; 

85 3 DHV1il line 

RS i 

87 005530 004737 005664’ 78: CALL VHLPRM iSet line parameters for DHV11 line 

88 005534 000423 BR 2% 
89 3 
90 3 DZ-il line 

91 ; 

92 005536 016102 90000006 OF: MOV LMXLNCRi). Re iGet line # within mux group 
93 005542 052702 017030 BIS #017030, R2 iSet line enable flags 
94 0053546 010270 O00000G MOV Re, @MXLPR(RO) iEnable the line 

95 005552 000414 BR 2s 
96 i 

97 i DL~-11 line 

98 3 

99 005554 016102 9000006 14: MOV TSR(R1),R2 ;ADDRESS OF TRANSMITTER STATUS REGISTER 
100 005560 011203 MOV (R2),R3 i; CLEAR TRANSMITTER STATUS REGISTER 
101 005562 005012 CLR {(R2) 
102 005564 016102 0000006 MOV RBR(R1),.Re i ADDRESS OF RECEIVER BUFFER REGISTER 
103 005570 011203 MOV (R2),R3 i CLEAR RECEIVER BUFFER REGISTER 
104 0035572 016102 0000006 MOV RSRC(R1I), Re i ADDRESS OF RECEIVER STATUS REGISTER 
105 0055746 005012 CLR (R2) 
106 005600 012712 oO000006 MOV #RDINT, (Re) iENABLE RECEIVER INTERRUPTS 
107 F 
108 i Do next line 

109 i 

110 005604 162701 900002 ws: SUR #2,R1 
111 005610 o03312 BGT 4% 
1i2 i 

113 i Finished 

114 i 

i
,
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TSINIT -~- TSX startup initializ MACRO VO5. 05 

~ Initialize time-sharing lines LININI ~ 

115 005612 012605 
116 005614 012604 
117 005616 012603 
118 005620 012602 
119 005622 012601 
120 005624 000207 

MOV 
MOV 
MOV 
MOV 
MOV 
RETURN 

Tuesday 17-Jan-89 13:55 

(SP)+4+.R5 
(SP)+,R4 
(SP)+,R3 
(SP)+, Re 
(SP)+,R1 

Page 16-2 
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DHLPRM -- Set line parameters for a DHil line 

N
O
N
 

G
u
m
p
 

f
e
 

005626 

005626 
sry 

005632 

005636 

005640 

005646 

003654 

005662 

016100 
rinY ote Fae 
LAW wt Ff OSS 

O01411 
142770 
156170 
012770 

000207 

0000006 
AAANAAn 
NP NPP NSS 

0000006 06000006 
O00000E 90000006 
OO0000e O000006 

SBTTL DHLPRM -- Set line parameters for a DHil line 

; DHLPRM is called to set up the line parameters for a DHi1 line. — 
; Inputs: 

3 Ri = Physical line index number. 

DHLPRM: 

w
e
 

we
e 

‘
 

MOV 
TST 
BEG 
BICB 
BISB 
MOV 

$ 

F Finished 

3 

nS: RETURN 

Enable DM11 for this line 

LMXNUM(CRI). RO iGet mux index number 

DMSCSR CRO) +Does this DHii have DMii modem control? 
Pee: 3 iBr if not 

#MFELIN, @DMSCSROCRO) ; Clear line # field in DM11 CSR 

LMXLN(R1), @DMSCSR(RO); Select line of interest 

#MF$LE, @DMSLGR(RO);: Enable the line 

i
,
 

am
, 

m
e
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VHLPRM -- Set line parameter values for 

005664 

N
O
N
 

Q
u
t
f
 
O
e
 

19 

12 005664 016100 oO00000G 
al ra’ 

13 005670 042770 Q000008 OO0000¢ 

14 005676 156170 9000006 9O00000C 
15 005704 012770 O000006 90000006 

19 005712 000207 

DHV1il line 

i Set the line parameter 

3 Inputs: 

i Ri = Physical line ind 

? 

Enable the line 

ex number. 

MOV LMXNUMC(RID. RO ;Get mux index number 

Brie SVE SLIN, @VH#CSR(RO? ; Clear line # field in mux CSR 

BISB LMXLN(Ri), @VHBCSR(RO) ; Set aur line # 

MOV #<VPGRE>, @VHBLCR(IRO) i; Enable the line 

3 Finished 

RETURN 

m
y
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DZINIT -- Initialize a DZ11i multiplexer 

1 
2 
a 

4 
5 
& 
7 
8 005714 
9 

10 
11 
12 005714 0057461 O000006 
i3 005720 001416 
14 
15 
16 
17 005722 004737 005760" 
18 
19 
20 
21 005726 052771 0000006 0000006 
22 005734 032771 0000006 0000006 
2a 005742 901374 
24 005744 017100 O600000¢ 
29 005750 100775 
26 005752 105071 O000006 
a7 
28 
29 
30 005756 000207 

RI 

cn _ 
we & 

tw
os

 
f
e
 

Se
e 

r
m
 

Ne
o 

Ne
e 

f
e
 

w
e
 

w
e
 

; Set 

i Start up the 

BIS 

if: BIT 

RNE 

aS: MOV 

BMI 

CLRB 

i Finished 

SH: RETURN 

ZINIT: 

sree, at, cone, 

Inputs: 
= Mux 

TST 
BEG 

ee a ee 

© eoee acant sroes Sets mene samue G00 seer cums SONS etme Mane! OU mente anton WERtD SERS BONED CORES cone OreGr ennen Steet eintt opene apes: O=VGD CONG GENIE OENE GOEMG GHEDL Conde SetnE eID SttEE SUOTD STOEL GOtED Gms CREED HOtER CiwEn atEGD Simed EIEME GOGID COWES SEEN? Geum uses S=URS GETS’ TOD CIWS MheMD HattD GHEE REED cates FEISS BEET SORE TUTE nce BENE CEEDS Conbe exes WEEE SLID ermny ATUL Gate enon ORES mann 

DZINIT is called to initialize a DZ11 multiplexer. 

index number. 

4% 

3Is this DZ-11 installed? 

iBr af not 

up interrupt vector cannections for this MUX 

CALL MUXVEC 

mux operation 

iSet up interrupt vectors for this DZ1ii 

#ZCLR, @MXCSR(R1); Do master clear on DZ-11 

#7CLR, @MXCSR(RI);: Wait for clear to finish 

i$ 
@MXRBUF (Rid, RO 

2S 
@MXDTRCRI) 

iCiear sile 

;Disable all data sets 

a
.
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MUXVEC -- Set up interrupt vectors for a multiplexer 

1 .SBTTL MUXVEC -- Set up interrupt vectors for as multiplexer 
2 5 me ce ee me ete a se ert my mm em mem = ee et a ce ror cme mn me ee a me sea a ea a eae 
3 i; MUXVEC is called to set up the interrupt vector connections for 
4 3 @ DZ11. DHil. or DHVI1I multiplexer. 

i) i 

a ; Inputs: 
7 3 Ri = Mux index number. 

8 i 
9 005760 010246 MUXVEC: MOV R2, -(SP) 

10 005762 010346 MOV R3,-(SP) 
11 005764 010546 MOV RS, -(SP) 
12 3 
i i Set interrupt vector for mux 
14 3 
15 005766 016105 0000006 MOV MXVEC(R1), RS iGet address of input interrupt vector 
16 0035772 012702 0000006 MOV #INMXY, R2 iEnd of receiving vector 
i7 005776 012703 1777726 MOV #LOTMXV-6>, RG iGutput interrupt table 
18 006002 010100 MOV R1,R0 iGet mux index number 
19 006004 006300 ASL. RO i4 bytes per line in input int table 

20 006006 160002 SUB RO, Re iGet address of input entry point 
21 006010 060100 ADD Ri.RO i6& bytes per mux in output entry point table 

22 006012 060003 ADD RO, R3 iGet address of output int entry point 
23 006014 010225 MOV Re, (R5)+ ;Set PC for input interrupt 
24 006016 012725 000340 MOV #340, (RSd+ iSet PS for output interrupt 
29 006022 910325 MOV RB, (RO)+ ;Set PC for output interrupt 
26 006024 012715 000340 MOV #340, (RS) iSet PS for output interrupt 
27 i 
23 i Wow store an instruction sequence of the form: 
2? i 
30 3 JSR R5, @#interrupt routine 
31 i . WORD mux index 
Pd 3 
33 3 to catch mux output interrupts and vector them to the interrupt routine. 
34 3 

35 006030 012723 004537 MOV #004537, (R3B)+ iJSR RS, Ox 
36 006034 012700 000000¢ MOV #DZOINT, RO ;Assume this is a DZil 
37 006040 026127 0000006 0000006 CMP MXTYPE(R1)., #CDX#DZ i Is this a DZ11? 
38 006046 001410 BEG if iBr if yes 
39 9006050 012700 99000006 MOV #VHOINT, RO iAssume this is a DHV11 
490 006054 026127 O000006 0000006 CMP MXTYPE(R1),. #CDX$VH i Is this a DHV1I1? 
41 006062 001402 BEQ 1% iBr if yes 
42 006064 012700 O00000G MOV #DHOINT, RO iGet interrupt routine for DH1Li’s 
43 006070 010023 1$: MOV RO, (R3B)+ iStore address of interrupt routine 
44 006072 010113 MOV Ri, (R3) ;Store mux index number 
45 3 

46 ; Finished 

47 3 

48 006074 012605 Os : MOY (SP)+,R5 
49 006076 012603 MOV (SP )+,R3 
30 006100 012602 MOV (SP)+, Ra 
91 006102 000207 RETURN 

mm
, 
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DHINIT -- Initialize a DH11 multiplexer 

S
O
N
 

Q
u
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e
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006104 

006112 

006116 
006124 
006132 

006134 
006140 
006142 
006146 
006152 

006152 
006152 

005761 
AA a A 
WA SL Peel 

004737 

012771 
O32771 
001374 

016100 
001404 
012710 
052710 

000207 

O000006 

0097460 ’ 

0000006 
0000006 

0000006 

0000006 
0000006 

0000006 
0000006 

Rt 

HINIT: 

tw
ee

 
we
 

te
e 

j
e
)
 
t
w
e
e
 
e
e
 

ee
 

i Clear the multiplexer 

j Clear the DM11 scanner 

need tone 

. SBTTL 

Inputs: 

Mux index number 

See if this 

CALL 

MOV 
BIT 
BNE 

MOV 
BEQ 
MOV 
BIS 

i Finished 

RETURN 

DH11 

DHINIT -~ Initialize a DH11 multiplexer 

MHESCRIR1I) 
7% 

MUAVEC 

is installed 

DHINIT is called to initialize a DH11 multiplexer 

s this DHI1 installed? 

r af not noe 

Connect interrupt vector to DHIl 

iSet up interrupt vectors for 

#HHFSMC, @MH#SCRI(RI) 3; Set the master-clear flag 
#HFEMC, CMHESCRIRI) sWait for the master clear 

1 

DMS$CSR(R1I). RO 
3S 
#MFSCS, (RO) 
#MFSCM, (RO) 

iIs there an associated DM117 

;>Br if not 

iClear the scanner 

iClear the multiplexer 

DH1i1 

to be compieted 

™
,
 

Al
, 

a
,



a
.
 

Perform initialization 

Inputs: 

Ri = Mux index number. 

See if this DHV11 is installed 

i] 
7 

TST VHSCSR(R1) 
BEG 9% 

this DHV11 installed? 

F not 

Cannect interrupt vecter ta DHVII 

CALL MUXVEC 

Clear the multiplexer 

;Set up interrupt vectors 

MOV #VF EMR, @VHECSRCR1I) 
BIT #VF SMR, @VHSCSRIRI) 
BNE 1 

iReset the multiplexer 

sWait for reset to finish 

Clean out the FIFO buffer in the mux 

MOV @MXRBUF (RI 
BLT = 

Finished 

TSINIT -- TSX startup initializ MACRO VO5. 

VHINIT -- Initialize a DHV1il multiplexer 

i 

= 3 

3 i 

4 i 

9 3 

& 3 

7 i 

8 006154 VH 

? 3 

190 3 

11 i 

12 006154 005761 900000¢ 

13 006160 oO01414 

14 ; 

15 i 

16 i 

17 006162 004737 005760’ 

18 ; 

19 3 

2 i 

21 006166 012771 O00000G 0900000¢6 

22 006174 032771 9000006 GO0G00G IF: 

23 006202 001374 

at F 

= ; 

2d 3 

27 006204 017100 O00000¢6 ae: 

28 006210 002775 

29 i 

30 3 

ai i 

32 006212 000207 9 RETURN 

),RO i;Get contents of receiver buffer register 

jLoop until RBUF empty 

m
™
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VHINIT -- 

O
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&® 
uo 
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l
e
 

Initialize a DHV11 multiplexer 

< aoe coco ones ernes sesee siute SREDE eoper GEES FONEE catin miDED COTST amie GonEE MOLL seus? SOG: TEOOE SEU umes GanED Sense <nen4 aout sneED SAI ERIEG ERED SOULE COONS CORED ULMER ettRD GOOUD OOIIT CURES HEIGL SURE LOGS SUELE Danee SETI SEES GUEGE OHIEE GOED EAIED GEORD conte camnD GENES GetEN FEDS ENGR cOSED fens EONRD CapED eine? SEEM? GOuGG SUED TUDO SUNEH GDEES CONN onEHD nomen GEMS CEE HTER OoIre 

i End of code that can be omitted for Pro-only systems 

TIFF iNE. <PROASM-1> iBegin code for Pro onlu 

3 This code is assembled only for Pro systems. 

3 T/5 line init routines for Pro only. 

LINCHK: 
DHLPRM: 
VHLPRM: 
DZINIT: 
MUXVEC: 
DHINIT: 
VHINIT: 

RETURN 

i LININT routine for Pro systems 

LININI: MOV Ri, -—(SP) 
MOV #LSOTLIN, Ri iGet # of last line 

3 Determine if this line is connected to hardware 

I$: CALL LINTYP iDetermine the type of this line 

Bit #$HARD,LSGWOCR1) 3 Is this line connected to hardware? 

REG Pee: iBr if not 

; Call Pro line initialization routine 

CALL PROLIN i; Initialize Pro line 

i Do some special init for phone lines 

BIT H#SPHONE, ILSGWE(R1)i Is this ses dialup line? 

BEQ as iBr aif not 

BIs #ENOIN,LSW3C(R1) i Ignore input till dial up occurs 

3 Check next line 

af SUB #2, Ri iGet index # of next line 

BGT 1% iLoop if more lines to do 

3 Finished 

MOV (SP)+, R14 
RETURN 

i End af Pro-only code 

. ENDC i NE, CPROASM~1> 

a
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LINTYP -- Determine the type of a line 

1 .SBETTL WLINTYP ~-- Determine the type of a line 
2 TTT ee em et sac sere snr ete amie nam sate eth sae aes tens centr coun cet athe sone snes sone tee tine res ite het nine seve sabe sem Sone sen sum teont mim sone Sant tate canes cee comm Amat mene cee eet tne Sam met meme Git meh mun sone cats mune tes Grin cee fue Seek mene stub ean ett SOP swine sete tet nee Gent sane ean comer 

3 i LINTYP is called to determine if the current line is a time-sharing line 
4 3 ack line, or a non-hardware connected line. 

2 i 

& i Inputs: 
7 3 Ri = Line index number 

8 i 

9 006214 020127 0000006 LINTYP: CMP Ri, #LSTPL iIs this a time-sharing line? 
10 006220 101422 BLOS it i;Br if yes 
11 006222 020127 90000006 CMP Ri, #FSTIOL iIs this a CL line? 
12 006226 103004 BHIS 2S iBr if yes 
13 006230 012761 $%$177777 9000006 MOV #-1,LCOLUNT(RI?) iSay line not in use as a CL line 

14 006236 000432 BR 9% 
15 i 

146 i; This is a CL line 
17 i 
18 006240 016100 O00000¢6 es: MOV LCLUNT(R13,.RO iGet the CL unit index number 

19 006244 010160 0000006 MOV Ri, CLELIX(RO) iS5ay which line is assoc with this CL unit 

20 005250 012761 90000006 90000006 MOV #HCLOTIR, LOUTIR(R1) ;Set terminal output interrupt routine 
21 006256 012761 dO000006 000000¢ MOV #CLINCP,LINIR(R1) ;iSet terminal input interrupt routine 
22 006264 000414 BR At 
eae | i 

24 3 This is a time-sharing iine 

2 ; 

26 006266 012761 %&177777 =Q0O0000G is: MOV #-1,LCLUNT(RI) iSay line is not in use as a CL unit 
27 006274 O12761 177777 9000006 MOV H#-1,LXCLIRI) iLine is not cross-caonnected to CL unit 
28 006302 012761 O000006 0000006 MOV #NEDCHR, LOUTIRI(R1) ; Set terminal output interrupt routine 
2? 006310 012761 0000006 90000006 MOV #TTINCP, LINIR(R1) iSet terminal input interrupt routine 
30 006316 052761 O000006 0000006 8s: Bis #BHARD, LSW3BCRI) i; This line is connected to hardware 
31 ; 

ve i Finished 
33 ; 

34 006324 000207 OS: RETURN 

i
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# # # Initialization done with RT-11 running # # # 

N
O
n
N
G
Q
u
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h
e
 

10 

006326 

006326 
006334 
006342 

006350 

006370 

0064190 
006414 
006420 
006422 
006424 
006432 
006440 
006446 
006450 
006454 
006462 

006466 
006472 
006476 
0046500 
006504 
006506 

006510 
006516 
006522 
006524 
006526 
006534 
006542 
006546 

013737 
Fe we fer Rae Sad 
Wiw i as 

013737 

012700 
162700 
003422 
010046 

012600 
004737 

000137 

O12701 
012700 
010021 
020127 
103774 
010106 

012700 
104375 
103410 

000137 

000004 
AAAAANm 
Nod Sab Sat Salt Salt Sat Se 

0000006 

000044 ’ 
AAAs sf 
WAS AP 

000042 ” 

0000006 
037776 

027754 ” 

004102 ’ 

O000006 
123456 

0000006 

000176" 

004102 / 

i 

3 

i 

i 

INITGO: 

i Save 

3 

i; Get the current time of day which we will use later to make sure 

. SBTTL 

some RT-11 pointers 

MOV 
MOV 
MOV 

# # # Initialization done with RT-11 running * # # 
Avene Cuvee Denes GAOT SUES! S140 OEM GiumD Gores SEctT quae enEDE GhEAD GEERT GATED SINT CORE” unGT SEEED CREGE GttE meme GENIE S000 CEES Cons; SmEEE CHREE HORSE S>NES Gone CRITE Swiss Getee COUN COTES SUUES SIGUE SEINS GHOES CURED CODGE ORES AUER: ORIED ERIE GREET GLOGD COTTE GUNES SORES EESET SEER Ohtmr GEOR coms ennyy Gund GAESE GOAED CPEED SINE GUNES CRONE SOURS EGER SEEED GUEED TOTED GODT onmES cHOnS CON) gene GOES =EUS 

Initialization at start of execution of TSX. 

@#4, RTTRP4 
G#HRMON, RTRMNVGO 

@HCLKAVEC, CLKIO0 

ak Ue 

Tuesday 17-Jan-89 13:55 Page 25 

in case we abort the initialization 

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

iSave trap 4 vector 

i the line time clock is working. 

; Trap 

.STiImM 

“C for later test s0 we can restore clock vector 

SCC 

HAREA, #5YTIMH 

HAREA, HCCAFI.G 

or TSGEN size overflow 

#GCENTOP: RO 
#<40000~-2>. RO 
15% 
RO. -(SP) 
#TSXHD 
#TOOBIG 
#REDUCE 
(SP )+, RO 
PRTDEC 
#BYTES 
INISTP 

iGet top 

sRT~-ili monitor pointer 
Clock vector (defined in TSGEN at 100) 

iGet the current time of day 

;Catch control-Cc 

of TSGEN 
iWill TSKMON have problems? 

sContinue if not 

iSave overflow size 

iPrint error message 

;Recover amount of overflow 

; Initialize the system stack (below 1000) 

LS: 

13s: 

Lt: 

MOV 
MOV 
MOV 
CMP 
BLO 
MOV 

sure we 

. SERR 
MOV 
EMT 
BCS 
. PRINT 
. PRINT 
JMP 
. HERR 

#S5SEND, R1 
#123456, RO 
RO, (RLI+ 
R1. #55 
13% 
Ri. SP 

are not already 

#GTLIN, RO 
379 
1% 
#TSXHD 
#TSXRUN 
INISTP 

iPoint te bottom of stack 

;Get initialization valve 

iInitialize the stack 

;Reached top of the stack area? 
iLoop if not 

iRun on system 

running 

stack 

under FSX. 

iDON’T DIE ON ERRORS 
iTSX EMT TO GET LINE NUMBER 
i TRY A TSX EMT 
;BR IF NOT UNDER TSX 
i; ALREADY UNDER TSX 

i#RENABLE FATAL ERRORS
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# # # Initialization done with RT-i1l running * # «# 

59 
59 
40 
é1 
62 
63 
64 
65 
64 
47 
68 
49 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
gi 
a2 
83 
a4 
a5 
84 
87 
88 
ag 
90 
714 
92 
93 
94 
95 
96 
97 
98 
99 

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

006554 
006574 
006600 

006616 
006624 
006630 
006634 
Nel Nod Cad ad dF 

006636 
006642 

006646 
006652 
006672 
006674 
006700 

006702 
006710 
006712 
006720 
006722 

006726 

006726 
006732 
006736 
006742 
006746 
006750 

006754 
006760 

005737 

010037 
020027 
1TNHITAGNM oP ee 

012700 
010037 

012709 

160005 
010537 

032737 
001406 
023727 
001002 
005237 

012705 
004737 
004737 
020527 
103002 
012705 

001274 
010537 
062705 

0000006 

000132’ 
O00000¢ 

0000006 
000236 ” 

177776’ 

000046 

0000006 

000510 

000034 ’ 

000000’ 
013060 ’ 
013524’ 
006326 ’ 

006326’ 

0000006 
000002 

0000006 

057164 

A 

; Make 

i 

3 Request all available memory 

i Lack 

; {Set 

I 

; Determine if 

r 

; Cali 

; Jump 

104: 

IF 

. ENDC 
3 

sure this machine has memory management facilities. 

i CATCH TRAPS 
i TRY TO ACCESS MEMORY MANAGEMENT REGISTER 
sRelease trap control 

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

from RT-11. 

.SETTOP #-2 s#REQUEST ALL AVAILABLE MEMORY 
MOV RO, TOPMEM iREMEMBER WHERE TOP OF MEMORY IS 
CMP RO. #VPAR5 i TSX CANNOT EXTEND ABOVE PARS BASE ADDRESS 
BLOS 3% >BR IF RT-ii IS BELOW THAT 
MOV #VPARS, RO iSET PARS BASE AS UPPER LIMIT ON TSX SIZE 
MOV RO. MEMLIM i TSX MAY NOT EXCEED THIS UPPER LIMIT 

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

MOV #TSINIT-2. RO iGET THE BASE OF TSINIT 
. OVAL #AREA, #374 iGET SIZE OF RT-11 USR MODULE 
SUB RO. RS iALLOCATE SPACE BELOW TSINIT FOR USR 
MOV R35, @R46 i SET USR TO SWAP OVER TSEMT 
. LOCK sLOCK USR IN MEMORY 

we are to run system with the system debugger 

BIT #HCHAIN, @#JSWLOC ;WERE WE CHAINED TO? 
BEG 10% iBR IF NOT 
CMP @#510, #RS00ODT i SHOULD WE RUN UNDER ODT? 
BNE 10% iBR IF NOT 
INC ODTFLG i SET FLAG SAYING DEBUGGER WANTED 

Pro TSX initialization only if assembling for the Pro 

to INISTP if checking fails. 

NE, PROCID i## Do if assembling for pro only ## 

CALL INSCHK iPERFORM VERIFICATION AND DECRYPTION FOR PRO 
iNE, PROCID 

3 Allocate non~initialized buffer space over TSINIT. 

i 

PIINSZ 

12: 

MOV #TSINIT, RS iAllocate buffer space over TSINIT 

CALL ALOCBF iDo allocation 

CALL ALCSLO iAllocate silo buffers for lines 

CMP RS, #INITGO iAre we beyond code that takes over control? 

BHIS i2t iBr aif yes 

MOV #INITGO. RS sAdvance up to initial code 

Allocate the interrupt stack over TSINIT 
3 If we are running on a Pro, 

initialization 
allocate buffer for the PI handler 

code over the interrupt stack area. 

om 700. iSpace needed for PI init code 
MOV RS, INTSND +Ptr to base of interrupt stack 
ADD #2,R5 iAlways leave last word of stack for flag val



a,
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@#RMON, Ri sGet pointer to RT-i11 RMON base 
HCWSPRO, S7OCR1) iAre we Tunning on a PRO? 
11% iBr if not 

PROFLE iSet flaq saying this is a PRO-2S50 

RS, PROBUF iSave pointer to buffer area 

#PTINSZ, RS iAllocate space for buffer 

146 
#INTSSZ,RS iAllocate space for interrupt stack 
RS, INTSTK sAddress of top of interrupt stack 

i Allocate space for those averlays that go over TSINIT 

From this point onward we are carrying the address of the 

3 base of the free memory area in Ro. 

RS: #INITOP 
4 iBr af yes 

#INITOP, RS iAdvance to top of TSINIT 

Allocate a 2048. byte work buffer 

ALCWRK s;ALlocate work buffer 

i Aliocate empty Region Control Blocks for use by handlers 

AL.CHRE 

3 If we were started in debug mode, load ODT. 

EQ, PROCID 
ODTFLG iAre we to load system debugger? 
mh iBr if not 

GETODT ijLoad ODT and start it 

+EQ, PROCID 

Initialize memory management registers for I1l-to-l mapping but 
leave memory management turned off 

MEMINEI iInitialize memory management 

i Extract information fram RT-11 configuration and sysgen words. 

@#RMON, R1i iGET POINTER TO BASE OF RMON 
3O00O(R1),Re2 iGET RT~-11 CONFIGURATION WORD 
#HCWSODH+CWHBTHtCWSLGS, Re i RESET A FEW FLAGS 
#CWSFB+CWSFOCU+CWSUSR+CWSXM, R2 i SET A FEW FLAGS 
Re, CONFIG s INITIALIZE OUR CONFIGURATION WORD 

i Now get extended configutatiaon word. 

B70(R1),.CONFG2 >;EXTENDED CONFIGURATION WORD 

#CWSESP, CONFG2 ;SET EXIT NO SWAP FLAG 

VBUSTP. #QBUS iIs this a Q-bus machine? 

LOS iBr if not 

#CWSQBS;, CONFG2 iSet GQBUS flag 

sys@qen option werd. 

TSINIT -- TSX startup initializ MACRO VOS.05 Tuesday 
# # # Initialization done with RT-iil running # * * 

115 006764 013701 oO00000¢ MOV 

116 006770 032761 0000006 600370 BIT 

117 006776 60014067 REG 

118 007000 105237 o00000G INCR 
119 007004 010537 000150’ MOV 

120 007010 9062705 001274 ADD 

121 007014 000402 BR 

122 007016 062705 0000006 Lis: ADD 

123 007022 010537 o000000¢ 14¢$: MoV 

124 3 

125 

126 ; 

i27 007026 004737 023372’ CALL 

128 F 

129 ; Note: 

130 

i3l i 

132 007032 020527 0300747 CMP 

133 007036 103002 BHIS 

134 007040 012705 030074’ MOV 

135 3 

136 i 

137 

138 007044 004737 010340 4s: CALL 

139 ; 

140 

141i 

142 007050 004737 010374’ CALL 

143 

144 

145 ; 

146 . IF 

147 007054 0035737 000034’ TST 

148 007060 001402 BEQ 

149 007062 004737 0263147 CALL 

150 . ENDC 

151i 3 

152 3 

153 ; 

154 i 

155 007066 004737 016436’ 2 CALL 

156 ; 

157 

1598 

159 007072 013701 6000006 MOV 

160 007076 016102 000300 MOV 

161 007102 042702 000000C BIC 

162 007106 052702 000000C BIS 

163 007112 010237 Q00000¢G MoV 

164 

165 007116 016137 000370 99000006 MOV 

166 007124 052737 0000006 9000006 BIS 

147 007132 123727 9000006 09000006 CMPB 

148 007140 001003 BNE 

169 007142 052737 0000006 O00000¢ BIS 

170 3 and 

171 007150 016102 000372 woe: MOV a72(R1),R2 

VLPOS iDetermine how much space to alioc for overlay 

iHave we allocated up to tap af TSINIT? 

iDon’t allow ODT for production PRO version 

it
; 

a
d
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# # # Initialization done with RT-11 running * & # 

ar“. ive 
173 
174 
175 
176 
177 
178 
179 
180 
1981 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
ifs 
196 
i97 
198 
199 
200 
2Ol 
202 
203 
204 
209 
206 
207 
208 
209 
21d 
211 
ele 
213 
214 
215 
216 
217 
218 
219 
e220 
aol 
2am 
223 
224 
een 
22 
aa 7 
aed 

007154 
007140 
007164 

007170 
007174 
007176 
007204 
007224 

007230 
007234 
007240 
007242 
007244 
007250 
007252 
007254 
007260 
007264 

007266 
007274 

007276 
007304 

007306 
007314 
007322 

007324 
007330 
007332 

007336 
007342 
007344 
007350 
007356 

042702 
052702 
010237 

013700 
001015 
012737 

010037 

012702 
120062 
001005 
000300 
120062 
001429 
000300 
062702 
020227 
103763 

023727 
103404 

012797 
000414 

113737 
113737 
000405 

020237 
1032366 
010237 

1057237 
001000 
013702 
116237 
105737 

OO0G00C 
OO0000C 
0000006 

0000006 

000314’ 

0000006 

000264 ’ 
000000 

000001 

O00003 
QO002322 

000156’ 

000317’ 

000314’ 
O00315 ’ 

OO015&* 

000156 ” 

0000006 

O00322 ’ 

000156" 

0000006 
0000006 

0000006 

=z
 

ts
 

tg
 

O
o
 

ri
 

ee
 

<
i
 
m3
 

If a 

Else, 

Cn
 

a 
or

) 

MOV 
BNE 
MOV 
. OVAL 
MOV 

j Now scan the 

RO cantains version # in low byte, 

30S: 

sustem version number was specified, 

get version number from RT-11. 

#SGSELG+SCSPAR+SCSMTS, Re 
#SGSMMU+tSCEMTMN+SC6$ 1LOT+SC6STSX, Re 
R2, SYSGCEN i; INITIALIZE OUR SYSGEN WORD 

use it. 

but limit to default. 

SYSVER, RO iHas user specified version to emulate? 

30% iIf so. keep SYSVER 

H#RTVDEF, RTVPTR ;: If using RT version, set cutoff 

HAREA, #276 iGET RT~-1i1l SYSTEM VERSION NUMBER 

RO, SYSVER iSET AS TSX-PLUS VERSION NUMBER 

known version number table and try to locate a match. 

udpate # in high byte 

MOV #RTVER, R2 +Get ptr to first entry in table 
31s: CMPB RO, RT#VER (RE) ;Does main version match? 

BNE 3a iBr if not 

SWAB RO iMain version matches, get update to low byte 
CMPB RO, RTSUPD (Re!) iDoes the update match also? 

BEG 344 sits a match! Use this entry 
SWAB RO iGet SYSVER back to low byte 

Ja $ ADD #RTV$SZ, Re sIf not. step up to the next entry 
CMP 2, #RTVEND iPast end of table? 
BLO Jit iKeep checking if not 

i Couldn’t find version in tables. If we picked it up from RT, reset 
i 6©everything to the default. If it was user-specified, then keep 
5 SYSVER, but use last entru ptr. 

CMP RTVPTR, #RTVEND iWas a limit specified? (Got ver. from RT?) 

BLO 33S i Br if so 
j Unknown user- specified version, keep user~specified SYSVER, 
j but use ptr to last known version 

MOV 

BR 

j Got version from RT, 

#<CRTVEND-RTV$SZ>,RTVPTR i; Use latest known defaults 
36% 

but don’t recognize it, reset SYSVER and use defaults 

i RTVPTR was already set to default RTVDEF when we got RT version 
33S: MOVE 

MOVB 
BR 

(RTVDEF 

e
S
)
 

34: CMP 

BHIS 
MOV 

Now set some 

384: TSTB 

Version was identified in 

if got vers from Ri; 

RTVDEF+RT$VER, SYSVER i Set SYSVER to default 
RTVDEF+RTSUPD, SYSUPD iand update 
36% 

tables. RTVPTR contains limiting version ptr 
RTVEND if user specified version) 

R2, RTVPTR iIs it past limit’? 
33% iIf so. keep limit. and go limit SYSVER 
Ra, RTVPTR iITf not. use what we found 

information that depends on the emulated version number 

CLYVERS iVse table valve for CL version number? 

38s Br if not. use value supplied in TSGEN 
RTVPTR, R2 iGet ptr to version table 

CLEVER(R2Z). CLVERS i: Auta set CLYERS from version table 

LDVERS iAuto~select LD translation table type?



TSINIT -- TSX startup initializ MACRO VO5.05 Tuesday 
*# # # Initialization done with RT-il running # #* # 

229 007362 001011 BNE 
230 007364 112737 oOO00001 O00000G MOVB 
2a1 007372 023727 000156’ 000314" CMP 
232 007400 103402 BLO 
233 007402 105237 O00000G INCB 
234 007406 39S: 

17-Jan-89 13:55 

39S 
#1, LDVERS 
RTVPTR, #RT54 
AOS 
LDVERS 

Page 25-4 

iBr if not. use valive supplied in TSGEN 

;Assume ald translation table format 

iAt or beyond 5. 4? 

:Br if not, retain old format 

iLD translation table format changed at 5.4 

a
 

m/
™,



~
~
 

TSINIT -- TSX startup initializ MACRO VOS5. 05 
# # # Initialization done with RT-il running *# * # 

N
O
n
N
G
u
s
b
 

i
)
 

= 

10 

007406 
007414 

007416 
007424 
007432 
AMA ZFAALM 
Nh ed OTT 

007446 
007452 

007454 
007462 
007470 
007476 
007504 

007510 
007514 
007516 
007522 

007526 

007532 
007540 
007546 
007552 
007556 
007564 

007570 
0073576 

032737 
001017 

012737 
012737 
012737 
Hiv 
Nef hes wh f 

012700 
000416 

012737 
012737 
012737 
012737 
012700 

012702 
070200 
010237 
010337 

004737 

012737 
012737 
005037 
005037 
012737 
005037 

012737 
1035737 

0000006 

000074 
000036 
000264 
feTelereler.. 
Wh Lt NS Nd et bt 

O01130 

000062 
000031 
000226 
000005 
000764 

020700 

0000006 
O00000G 

010450 

100040 
0000006 
0000006 
0000006 
000002 
0000006 

177777 
0000006 

0000006 

09000006 
0000006 
0000006 
OOMOHoAavAnr 
Ned had Lak te Med A AD 

OO00006 
OO00006 
0000006 
0000006 

OO00006 
0000006 

0000006 

OO0000G 

INICLK: BIT 
BNE 

j 60 Hz clock 

MOV 
MOV 
MOV 
With? 
itd Ww 

MOV 
BR 

; 9O Haz clock 

es: MOV 
MOV 
MOV 
MOV 
MOV 

Set number of 

OS: MOV 
MUL 
MOV 
MOV 

Tuesday 17-Jan-89 13:55 

#CWSSOH, CONFIG 
ae: 3 

#60., TKISEC 
#30. . TASVAL 
#180... TASSVL 
#6... TKIVAL 
#600.» RO 
at 

#50... TKISEC 
#25. . TASVAL 
#150... TAQSVL 
#95. . TRIVAL 
#500. . RO 

clock ticks 

#8640.,Re2 
RO, R2 
R2, DATIMH 
R3. DATIML. 

Page 24 

set up a few clock constants based on clock frequency. 

See if we have a 5O or 60 Hz clock 

350 or 60 Hz clock? 

iBr if SO Hz 

iClock ticks per 1 second 

iClock ticks per 0.5 seconds 

iClock ticks per 3 seconds 

0 

S 

Vom pe Es bh sm ds aos . 
wh WERK VLAD Pe! 

3Get # clock tick 

4 a oe ae a 
. db atk. Wiis 

per 10 secands 

sClock ticks per 1 second 

sClock ticks per 0.5 seconds 

iClock ticks per 3 seconds 

iGlock ticks per 0.1 seconds 

iGet # clock ticks per 10 seconds 

mar day 

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

iLoew-order value 

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

CKLIN: CALL 
4 

LINCHK iCHECK T/S LINE ADDRESSES 

i Do PRO-350 system initialization 

. IF NE. PROASM 
BIT #CWSPRO. CONFG2 
BEG INIDEV 
CALL PROINI 
MOV #PIDRIV, PIDPTR 
i NE. PROASM . ENDC 

ra 

is Make entry in device handier 

INIDEV: MOV 
MOV 
CLR 
CLR 
MOV 
CLR 

#RSOTT. PNAME 
#HDISTT, OVSTAT 
DVFLAG 
DEVSIZ 
#2. HANENT 
NUMDEV 

iAre we running on a PRO-350?7 

iBr if not 

iDo PRO-350 initialization 

iSet up pointer to clock driven PI routine 

table for TT device. 

iPERMANENT NAME "TT" 
iSET DEVICE STATUS FLAGS FOR TT 

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

i Make device table entry for LD (logical disk) device 

MOV 
TSTB 

#-1, LDDEVX 
VLDSYS 

i ASSUME LD SUPPORT NOT WANTED 
IS LD SUPPORT GENNED IN? 

i,
 

s
t
n
,



a 
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# # # Initialization done with RT-il running * ® # 

28 007602 001425 BEG 6% iBR IF NOT 
99 007604 062737 9000002 0000006 ADD #2, NUMDEYV i;QONE MORE DEVICE 
60 007612 013701 9O00000G¢ MOV NUMDEV, Ri iGET DEVICE TABLE INDEX 
61 007616 010137 900000¢ MOV Ri, LDDEVX ;REMEMBER INDEX NUMBER FOR LD DEVICE 
62 007622 012761 045640  O000006 MOV #RSOLD., PNAME(R1) i; SET DEVICE NAME ("LD") 
63 007630 012761 od00000C 0000006 MOV #<DSSDIR+DS4SFN+tDS$VSZ+DISLD>, DVSTAT(R1); SET DEV STATUS FLAGS 
64 007636 012761 0000006 0000006 MOV #DX$EBA, DVFLAG(R1); Say buffers must be on even byte boundaries 
65 007644 005061 O000006 CLR DEVSIZ(R1) 
66 007650 012761 000002 0000006 MOV #2, HANENT (RI) iSAY HANDLER IS RESIDENT 
LF . 

68 i Make device table entru for CL (communications line) device 
&9 i 
70 007656 005727 0000006 os TST #CLTOTL. sAre there any communications lines? 
71 007662 001402 BEG Bt iBr af not 
72 007664 004737 014652’ CALL CLINIT i Initialize CL handler 
73 F 

74 i Disable clock interrupts. 
79 i 

76 007670 012737 000002 000000 a&: MOV #2, @HO iLOAD RTI IN LOCATION O 
77 0907676 005037 0000006 CLR @#CLAVEC i ATTACH CLOCK INTERRUPT TO O 
78 007702 032737 dO000006 0000006 BIT #CWSPRO. CONFG2 ; ARE WE RUNNING ON A PRO? 
79 007710 001402 Hea 1 iHR IF NOT 
80 007712 005037 000230 CLR @# 230 i380 CLOCK INTERRUPT VECTOR 
Gi 3 

82 ; Set up memory parity contral 

83 i 
84 007716 0047237 017642’ 1s: CALL PARSET iSET UP MEMORY PARITY CONTROL 
85 5 
86 i Determine how much memory is installed on machine 
87 j 

88 007722 004737 016542’ CALL MEMTST iFIND OUT HOW MUCH PHYSICAL MEMORY THERE IS 
89 i 
90 i Set up information about the size of the job context area 
Fi 3 

92 007726 004737 017172’ CALL CXTALC iDetermine size of job context area 
93 i 
94 ; Load TSX-Plus device handlers that go in low memory 

99 i 
96 007732 004737 017730" CALL GE THNL iLoad low memory handlers 
97 ; 

93 i Reserve space for interrupt vector intercept routines for mapped handlers 
99 i 

100 007736 010537 o00122’ MOV RS, XMVBAS iSave address of base of area for XM vectors 
101 007742 013701 000124’ MOV NMXHAN, R41 iGet # mapped handlers 
102 0077465 6006301 ASL Ri sReserve room for 2 interrupts per handler 
103 007750 062701 O00000G ADD #NXIVMH, Ri sAdd # requested extra interrupt vectors 
104 007754 070127 000032 MUL #MPIVSZ.R1I iCalc space needed for interrupt entry code 
105 007760 060105 ADD Ri,RS iAdvance the address of free memory 
106 i 

107 i Set up device index number and unit number for "SY:" device. 
108 i 

109 007762 004737 027324’ CALL SETSY iSET UP INFO ABOUT SY DEVICE 
110 i 

til 3 Open channel to TSKMON and set up information about it. 

1i2 ; 
113 007766 004737 014350’ CALL OPNKMN ;0OPEN CHANNEL TO TSKMON 
114 

m
m
,
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# # # Initialization done with RY-11l running # # # 

007772 

007776 

010002 

010010 

010014 
010020 
010022 

010026 

010032 

010036 
010040 

010044 
010050 
010054 
010060 

010064 

010070 
010072 
010076 

010102 

004737 

004737 

013737 

004737 

105737 
001402 
004737 

004737 

004737 

010500 
004737 

010537 
062705 
072527 
042705 

004737 

010504 
010437 
0123705 

004737 

015316" 

016060” 

0000006 

011730" 

0000006 

O10772 ’ 

011424 ° 

023150’ 

027630 ” 

OO000006 
000077 
177772 
176000 

013744 * 

000136 ’ 
000134" 

O000006 

T
e
 

S
e
 
Ty
 

(> sn bee ftom nae 3 Perey we he te ee ~ we a oh the TT RET en cee ee een ee, om ee et iu information about the I ioe
 

CALL INDINI ; INITIALIZE FOR IND PROGRAM 

Initialize the TSXUCL data file 

CALL UCLINI 

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

MOV SYNAME, UCLNAM iSET 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 iBR IF NOT 
CALL OPNSWP i;QOPEN THE SYSTEM SWAP FILE 

Open swap file used for PLAS reqions 

CALL OPNRSF iOpen PLAS region swap file 

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

CALL SETMIO iSet up information about mapped 1/0 

We are finished allocating low-memory buffer space. 

+ENSURE WE DON’T OVERFLOW 40KB 
sABORT IF > 40OKB OR INTO RT-11 

MOV 
CALL 

RS, RO 
CHKMEM 

From this point on carry the free memory address in R5 
as @ 64-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 iCONVERT TO 64-BYTE BLOCK # 
BIC #176000, R35 sKILL SIGN EXTENSION 

Allocate buffer space that is not contrained to 4O0Kb TSX-Plus region. 

CALL AL BF X j; ALLOCATE EXTENDED BUFFERS 

We will 

Save the base of free memory 

now do some altocation from the top of physical memory downward. 

in R4 and get the top of free memory to R5. 

MOV RS, R4 iSave the base of free memory in R4 
MOV R4, FMEMLO iSave pointer above top of alloc low memory 
MOV FMEMHT, RS :Get 64—byte block # of free high memory 

Load anu mapped system cude 

CALL GETMAP sLOAD USSR, EMT, MSG. LOCK, SPOOL, etc.
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# # # Initialization done with RT~11 running #* # # 

ayers 
A 7m 

173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
igi 
192 
193 
194 
199 
196 
197 
198 
199 
2O0 
201 
202 
203 
204 
205 
206 
2O7 
208 
209 
219 
21l 
eld 
2193 
214 
2is 
216 
217 
218 
219 
220 
221 
22 
223 
eat 
e2o 
226 
aa? 
meg 

010106 
010112 
010114 
010120 
010122 
010126 
010132 
010136 
010140 
MTA A 
Ned ed OT 

010146 

010146 

010152 

010156 

010162 

010166 
010172 
010212 
010220 
010224 
010230 
010232 
010240 
010246 

005727 
O01415 
012701 
010502 
004737 
062701 
020127 
103771 
160502 
MAA a? 
Need de Nod Rie ted F 

004737 

004737 

004737 

004737 

013702 

010037 
020237 
001010 

000137 

0000006 

0000006 

025464 ” 
0000006 
Q000006 Ye Ne Se 

ANAAAAH 
Nod Nob Nod tad Sel Nod ec 

026076 ” 

017332 ’ 

O17516’ 

0000006 

0000006 
O000006 

004102 ° 
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; Load any shared run-time systems 

OG: 

AG: 

TF 

; 

TST #NUMRDB 
BEG A$ 
MOV #RDB,R1 
MOV R35. Re 
CALL GETSRT 
ADD #HRTS$SZ, Ri 
CMP Ri. #RDBEND 
BLO rk: 
SUB RS, R2 
MOV Re, SRTS 

NE. PROASM 

i'Do we need to load anu shared run-times? 

iBr if not 
iPoint to ist run-time descriptor block 
iSave initial memory pointer 

sLoad a shared run-time system 
iPoint to next shared run-time descriptor 
iAre there more to load? 

>Br if yes 

iCompute amt of space used by run-times 
sSave total run-time size 

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

. ENDC 
$ 

i Load anu mapped handlers 

LO: 

? 

TSTB PROFLG 
BEG 10% 
MOV #PISRT, R1 
MiIV RO, Re 
CALL GETSRT 
5UB RS. Re 
ADD Ra, MHNGI 2 
i NE. PROASM 

CALL GE THNH 

sAre we running on a Pro? 

iBr if not 

iPoint to dummy shared run-time block for PI 
iSave current memory pointer 

iLoad PI handler like a shared run-time 

iCaliculate amt of space used by PI handier 

>Count in mapped-handler size 

iLoad mapped handlers 

i Allocate space for data cache buffers and control tables 
i 

CALL CSHBUF sAllocate space for data cache 

+ We have finished allocating all of the memory used by the system. 
3 Allocate and initialize a memory map table that will be used to 

show which pages are available for user jobs. 

CALL 

3 Set up info 

CALL 

3 Set up date 

MOV 
.GTIMm 
. DATE 
MOV 
CMP 
BNE 
. PRINT 
. PRINT 
MP 

MAPALC 

SETJISZ 

and time 

SYTIML, Re 

HARESA, #5YTIMH 

RO, SYSDAT 
Rea, SYTIML 
11% 

#TSXHD 

#NOCLOK 

INISTP 

iAllocate memory map table 

about maximum memory Space available to jobs 

;SET JOB SIZE INFO 

iSave time we got at start of init 
iSET TIME OF DAY 
sGET DATE 
iSET SYSTEM DATE 
iMake sure some time has elapsed 
iBr if clock is running 
Print error message heading 
Print clock-not-working message 
sABOTt initialization
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# # # Initialization done with RT-1li running # © * 

225 
230 
23i 
232 
233 
234 
239 
236 
ao? 
238 
239 
240 
“aA 
aT dh 

242 
243 
244 
245 
246 
247 
248 
249 
250 

010252 

010254 
010260 
010262 
010266 
010270 
NWtTAa7D 
Ned he Vel Se Fhe 

010274 

010330 

010334 

013702 
006202 
013703 
000241 
006003 
NONHOBWOAY 
Wek Wed Wed Need Yell bead 

0047237 

OO0137 

000154’ 

é OO0015 hg
 

027670 ’ 

003420 ” 

. UNLOC 

USR so that TSEMT will be swapped back in. 

KK iRELEASE USR 

Read back into memory that part af the resident portion of TSX 

that we overlayed with our work buffer. 

MOV 
ASR 
MOV 
CLC 
ROR 
GLIA TS 
ad VV ed 

. READW 

WRKSIZ, Re iGet size of work buffer 

Re iConvert to # words 

WRKBUF,. RG iGet address of work buffer ares 

iConvert to block # in TSX. SAV file 

R3 

RS 

#AREA, #17, WRABUF, R2,.R3O ; Read back TSX over work buffer 

See if user requested control-C abort 

Jump 

CALL 

to cod 

WJRP 

CCATST iJUMP TO INISTP IF “C*C BEFORE THIS POINT 

e at end of TSINIT which takes over control from Rf-1i 

TAKOVR 

1a
, 

s
i
,
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Subroutines t # # 

et
 

pak
 

se
 
O
V
O
N
 

& 
ui

 
b 
O
R
 

e
s
 

G
O
N
 

& 
ul

 
b 
O
R
 010340 

010342 
010346 
010352 
010356 
010362 

010370 
010372 

HoH # 

010246 

012702 9000006 
062702 000777 
042702 000777 
010237 000152’ 
012737 004000 900154 ° 

912602 
000207 

Tuesday 17-Jan-89 13:55 Page 2? 

.SBTTL # # # Subroutines # # # 

.SBTTL ALCWRK -- Allocate a work buffer 

Allocate a 2048. 

This area will be restored from the TSX. SAV disk file after we 

; bute work buffer over a resident portion of TSX. 

i are finished using the work area. 

QGutputs: 

WRABUF = Address of base of work buffer 
WM ST? Sen Oe ~_ sca am, fb bo ffer {POAQ 

An vet LS Ww Mut oR $345 5 tT S Bu wa 

ALCWRK: MOV Ro, —(SP) 

eet address of start of area where buffer can go and then bound 

; up to a block boundary. 

MOV #HEXCBUF, Ro iGet address of base of buffer area 

ADD #777,Re iBound up to block boundary 
Bic #777, Rea iSet to block boundary 
MOV Re, WRKBUF 

MOV #2048. ,.WRASITZ 

MOV (SP) +. Rez 
RETURN
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ALCHRB -~- Allocate Region Control Hiocks for handlers 

1 .SBTTL ALCHRB -- Allocate Region Control Blocks for handlers 
~  eaee sees see cone une sees ues sees ney ste putt srs esct sn sea vente wand ets sna sess eee mney soe nuts seus sun eecy cote “ub conn mens emt tte Sey tet tnt sete ang sey sno tuts sun enue emt Sete tees snet satus sete sees ounce tne arp sees ete seus suse soe ents eve ate ens sus tat sar eutee Set rut eies wteseutt uu ssa et sanys ease 

3 i This routine allocates and initializes empty Region Control Blocks for 

4 i use by device handlers. Handler XM regions not supported on Pro/TSX—Plus. 

o i 

é IF NE, <PROASM-i> iOnluyu for ii’s 

7 ; 

8 i Inputs: 

9 ; RD = Pointer to start of memory area where RCB’s are to be built. 

19 ; 

11 3 Outputs: 

i2 3 RO = Pointer past end of RCB area. 
4" : 

14 010374 9010244 AL CHRBE: MOV Re, ~(SP) 
iS i 

14 i Get caunt of # RCB’s toa build 

17 i 

18 010376 0123700 9O00000¢ MOV NDYRCB,; RO iGet # RCB’s ta build for handlers 

19 j 

a2Q i Store pointer to start of RCB area and store ~-i at beginning of area 

2i i 

2@e 010402 9106537 900000G ri RS, HANRCG iStart of RCH area 

23 010406 010537 0000006 MOV R5, HANRCO iStore offset relative to MONVEC 

24 010412 162737 O00000U DOU0U00G SUB #MONVEC, HANRCU > Convert address to offset 

29 010420 O12725 Ls7s/? moy #-1, (R5)+ :Store -1 at start of area 
ao i 

a7 j Allocate and initialize to zero the RCB’s 

28 i 

29 010424 012702 000005 1: MOV #5.,R2 iEach RCB has 53 words 

30 010430 005025 i$: CLR {RS)+ iZero the RCB 

31 010432 077202 SOR R22: 2 

32 i 

33 3 See if there are more RCH’s to build 

34 ; 

39 010434 005300 DEC RO iMore RCB’s to initialize? 

36 010436 003372 BGT 1 iLoop if yes 
37 i 
39 i Store -1l at end of RCL area 

39 i 

40 010440 012725 177777 MOY #-1, (RS)+ iMark end of RCB list 

41 j 
42 i Finished 

43 ; 

44 010444 012602 MOV (SP)+,Re2 

45 010446 000207 RETURN 

46 

47 _IFF iNE, <PROASM-1> i Dummy for Pro-only 
493 AL CHR: RETURN 

49  ENDC i NE. <PROASM- I> 

-
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ALCHRB -- Allocate Region Control Bliocks for handlers 

1 IF NE. <PROASM-1> iif net assembling for Pro only 
4 SBTTL LINCHK -~- Check validity of T/S line 
Bae ee eh te st tse ey ty Sts mA se es et es a em ee see sem Sn i yt nt nese 

4 i LINCHK is called to check the validitu of specified T/S line 
9 i; vector and status register addresses. 
& i {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. 

8 i 

9 010450 010144 LINCHK: MOV R1i.-(SP) 
19 010452 010244 MOV Rat, —~ (SP >) 
11 010454 010346 MOV R3,—-(SP) 
12 010456 010446 MOV R4,-(SP) 
13 010460 013746 000004 MOV G#4, -(SP) #5AVE ORIGINAL TRAP VECTOR 
14 i 

15 i Yake aver trap contral 
16 
17 010464 012737 010664’ 000004 MOV HOS, OH4 iCATCH TRAPS 
18 i 
19 F Loop through the test for each line. 

20 3 

21 010472 012701 9O00000¢ MOV #LSTLIN, Ri i NUMBER OF LAST LINE 
ae 
23 Determine if this is a primary line or an I/0 line and set the 
24 3 addresses of the interrupt service routines. 
a) i 

26 010476 004737 006214’ Ld: CALL LINTYP sDetermine the type of this line 

2? 010502 0327461 9000006 0000006 BIT H#$HARD, LSGW3(R1) : is this line connected te hardware? 
28 010510 001440 BEG 31% iBr af not 
29 010512 016103 9O000000¢ MOV LMXNUMCR1I),R3 31S THIS A DL~-11 OR MULTIPLEXER LINE? 
30 010516 001411 BEG a *;BR IF Di-1il 
31 010520 016302 900000¢ MOV MXCSR(R3). RA iGET DZ11 OR DH11 STATUS REGISTER ADDRESS 
32 010524 001403 BEG 11% iBR IF ALREADY MARKED AS DEAD 
33 010526 016304 O00000¢ MOV MXVEC (RG), R4 iGET MUX INTERRUPT VECTOR ADDRESS 
34 010532 000407 BR 3S 
35 010534 004737 010636’ Lis: CALL AG iMARK LINE AS DEAD 
36 010540 000424 BR 31% iCONTINUE CHECKING TERMINALS 
37 010542 016102 O00000¢ 2s: MOV RSR(R1I),.R2 i;GET DL-11 STATUS REGISTER ADDRESS 
38 010546 016104 0000006 MOV INVEC (RID, R4 iGET DL-11 INTERRUPT VECTOR ADDRESS 
39 i Check validity of status register address. 
40 010552 020227 160000 38: CMP R22. #160000 sIS ITF IN 1/0 PAGE? 
41 010556 103445 BLO LINTRP iERROR IF NOT 
42 010560 032702 900007 BIT #7,R2 31S IT ON 8-BYTE BOUNDARY? 
43 010564 001042 BNE LINTRP s;ERROR IF NOT 

44 010566 005712 TST @R2 i TRY TO ACCESS IT AND SEE IF WE TRAP 
45 i Check validty of interrupt vector address. 
46 010570 020427 000060 CMP R4, #60 iCAN‘’T BE BELOW 60 
47 010574 103445 BLO BADVEC 
48 010576 020427 000500 CMP R4, #500 GOR ABOVE 500 
49 010602 103042 BHIS BADVEC 
30 010604 032704 000007 BIT #7,R4 ;MUST BE ON &-BYTE BOUNDARY 
91 010610 001037 BNE BADVEC 
oe i This line looks good. Check next. 
33 010612 162701 900002 318: SUB #2, R41 >MORE TO CHECK’? 
94 010616 O03327 BOT 1 iBR IF YES 
a ; 
26 + Finished -~- ail lines look ok. 
A ;
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LINCHK -- Check validity of T/S line 

58 010620 012637 000004 MOV (SP)+, @#4 iRESTORE TRAP VECTOR 

59 010624 012604 MOV (SP )+,R4 
60 010626 012603 MOV (SP)+,R3 
61 010630 012602 MOV (SP)+,R2 
62 010632 012601 MOV (SP)+,R1 
63 010634 000207 RETURN 
64 i 
69 i see if we should abort or just mark the line as dead. 

66 ; 
67 010636 105737 0000006 ne TSTB VINABT # DOES HE WANT TO ABORT? 
68 010642 001013 BNE LINTRP i YES 
69 010644 052761 O000006 0000006 BIS #$DEAD, LSW3(R1) i MARK LINE AS DEAD 
70 010652 005703 TST R3 31S THIS A DLiit OR A MUX 
71 010654 001402 BEG wh 3BR IF DL1i1i 
72 010656 005063 O00000G CLR MXCSR(RG) iMARK DZ OR DH AS DEAD 
73 010662 000207 vs: RETURN 
74 
79 i 
76 i Trap occured while trying to access status register. 
77 3 
78 010664 004737 010636" OF: CALL 4 ;REPORT ERROR OR MARK AS 
79 010670 000002 RTi sRETURN TO LINE CHECKING 
80 i 
81 i Error. Invalid status register address. 
82 Ki = Line number, Re = status register address 
8a i 
84 010672 LINTRP: . PRINT #TSXHD ;PRINT ERROR MESSAGE 

85 010700 .PRINT #BADLIN 
86 010706 000407 BR ERP 
87 i 
88 i 6Error: Invalid interrupt vector address. 
89 > Ri = Line number, R4 = interrupt vector address 
90 3 
91 010710 BADVEC: |. PRINT #TSXHD i;PRINT ERROR MESSAGE 

92 010716 .PRINT #BDVMSG 
93 010724 010402 MOV R4,R2 iGET VECTOR ADDRESS TO R2 
94 010726 010200 ERP: MOV R2, RO iGET ADDRESS TO RO 
95 010730 004737 027704’ CALL PRTOCT iPRINT OCTAL VALUE 
96 010734 .PRINT #CRLF 
97 010742 .PRINT #BDLMSG iLINE # = 
98 010750 010100 MOV R1,RO iGET LINE NUMBER 
99 010752 006200 ASR RO i# 1 

100 010754 004737 027754’ CALL PRTDEC iPRINT LINE NUMBER 
101 010760 .PRINT #CRLF 
102 010766 000137 004102’ JMP INISTP iABORT INITIALIZATION 
103 . ENDC iNE, <PROASM--1> 

LINE? 

DEAD LINE 

m
m
,
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OPNSWP -- Open system swap file 

i SBTTL OPNSWP --— Cinen system swap file 
2 fT ee ee ee ae ae eee set sae ts ant stn ee mh Set eee ete Smee Se ote cnt ne nin A tee ene {the Sete ttn eames sxsne S288 S808 treme spew Sete Semtt ONE Stn SCE NY See mie stu oom Semir Smee SomnG eSe Stee cre GotD” sme SOM GBOCG stumD ent SESE “ONY enti Sone cium fm ttm som cute Sites mame setce Sekt stam wags mee 

3 i QOPNSWP is called to open the TSX job swap file. 

4 i It also assigns swap file siots for each line. 
2 i 
& i Inputs: 
7 ; RS = Address of base of free memory region 

8 3 
9 i Outputs: 

10 ; SWPCHN = Set up for access to swap file. 
11 i LSWPBKCi) = Starting block number in swap file for swap area for line. 
ie i 
i3 010772 O10146 GPNSWP. RCV Ri.» - (SP) 
14 010774 010246 MOV Ro, ~-~(SP) 
15 010776 010346 MOY R3. -(SP) 
14 3 

17 i Load RT-il handler for swap device. 
is i 

19 011000 013700 9O00000¢ MOV SWDBLK, RO iGet name of device 
20 011004 004737 027514" CALL RTFTCH iFetch the RT-1i1 handler 
21 011010 103546 BCS 11% iBroaf invalid device 
a4 i 

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

4 j 

29 011012 O127023 oO00000C MoV #NSLANDL. RO iGet t virtual lines and detached jobs 
26 011016 O12701 9O00000¢ MOV #LSOTPL, RI iGet index to last primary line 
27 011022 O32761 O00000G 9000006 I$: BIT H#$DEAD, LSWGC(R1) 3; Is this line installed? 
28 011030 9001001 BNE oS iBr if not 
29 011032 005203 INC R3 iCount another primary line 

30 011034 162701 9000002 vs: SUB #2,Ri1 iGet next line index 
31 011040 003370 BGT 1% iLoop if more lines to check 

Se 011042 020337 0000006 CMP R3, VSWPSL. iCompare with # slots specified 
33 011046 002002 BGE ak iBr aif VSWPSL value is ok 
34 011050 010337 O00000¢ MOV R3. VSWPSL. sReduce number of slots in swap file 
3o i 
36 i Determine how many blocks are needed for each slot in swap file. 
37 i 
38 011054 013703 0000006 Oo: MOV VHIMEM, RS iGET # BLOCKS NEEDED FOR LARGEST JOB SIZE 
39 011060 006303 ASL. R3 
40 011062 063703 9000006 ADD CXTPAG, RB ;ADD # BLOCKS NEEDED FOR JOB CONTEXT AREA 
41 011066 010337 9000000¢ MOV R3,SLTSIZ iSave size of swap file slot 

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

44 i 
45 011072 070337 9O00000¢ MUL VSWPSL, RS iMultiply by # slots in swap file 

46 ; 
47 j R3 new contains total number of blocks needed in swap file. 

48 is See if swap file already exists on disk. 
49 j 

5O 011076 46: . LOOKUP #AREA, #1, #SWDBLK; DOES SWAP FILE EXIST NOW? 
91 011116 103415 CS 2 iBR IF NOT 
oe j Swap file exists. See if it is the right size. 

53 011120 0620003 CMP RO, RB i 1S SWAP FILE THE RIGHT SI7E7 
54 O11122 001453 BEQ 3 iBR IF YES 
Me Bw i; Old swap file is not of correct size. 
26 s Delete it and open a new swap file. 
97 011124 .CLOSE #1 

ma
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OPNSWP -- Open system swap file 

98 011132 DELETE #AREA. #1. #5WDBLKi DELETE THE OLD SWAP FILE 
hed i 

60 i Create a new swap file. 
61 i 

62 011152 a: .ENTER #AREA, #1. #SWDBLK, RS i CREATE A NEW SWAP FILE 
63 011176 103443 BCS 9S ;BR IF SOME ERROR ON OPEN 
64 3 

69 i Swap file has been created. 

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

67 i and reopen the channel using a . lookup. 

68 ; 

69 011200 005303 DEC R3 iGET # OF LAST BLOCK. IN FILE 
79 O11202 WRITW #AREA, #1. #TSINIT, #256.,.RG iWRITE TO LAST BLOCK IN FILE 
71 011240 005203 INC R3 iGET BACK # BLOCKS IN FILE 
7e 011242 CLOSE #1 iCLOSE FILE WE CREATED 
73 011250 000712 BR 4 iNOW GO REOPEN USING A . LOOKUP 
74 F 

79 ; Swap file has been successfully opened using a . lookup. 

76 i Now copy channel status to TSX swap channel. 

77 i 

78 011252 012700 OO0G000G6 3h MOV #SWPCHN, RO iPOINT TO SWAP CHANNEL BLOCK 
79 011256 O13702 0000006 MOV SWDBLK, Re! iGET DEVICE NAME 
80 011262 004737 027134’ CALL SETCHN iSET UP SWAP CHANNEL INFOQ 
el 
8 Releose the RiT-11 device handler 

83 
84 011266 .RELEAS #SWDBLK iRelease RT-11 device handler 
85 i 

86 i Finished 
87 F 

88 011276 012603 MOV (SP)+:.R3 
89 011300 012602 MOV (SP)+,Re2 
90 011302 oO12601 MOV (SP)+,R1 
91 011304 000207 RETURN 
a i 

93 i Error: Cannot open swap file 
94 ; 
95 011306 OS : .PRINT #TSXHD iPRINT ERROR MESSAGE 
96 011314 PRINT #BADOPN 
97 011322 004737 011350’ CALL SPNEED iPrint info about number of blocks needed 
98 i 

99 i Error: Invalid device specification. 
100 i 
101 011326 010001 11: MV RO,R1 iSave device name 
102 011330 .PRINT #TSXHD iPrint error message 
103 011336 .PRINT #BADOPN 
104 011344 004737 0113976’ CALL BADDEV iPrint invalid device specification 

105 i 
106 i Error: Number of contiqueus blocks required. 
107 i 

108 011350 BPNEED: . PRINT #CONSPC iPrint contiquous blocks needed 
109 011356 010300 MOV R3,RO iGET # BLOCKS NEEDED FOR FILE 
110 011360 O04737 027754’ CALL PRYDEC i DISPLAY # BLOCKS NEEDED 
111 011364 .PRINT #CRLF 
112 011372 000137 004102’ JMP INISTP iABORT INITIALIZATION 
113 

114 i Bad file specification.



e
d
 

at
s,
 

TSINIT -- TSX startup initializ MACRO VO5.05 Tuesday 17-Jan-89 
OPNSWP -- Open system swap file 

115 i 

116 011376 BADDEV: . PRINT #CFHMSG 
117 011404 010100 MOV R1i,RO 
118 011406 0604737 030020’ CALL PRTRSO 
119 011412 PRINT #CRLF 
120 011420 000137 004102’ JMP INISTP 

iPrint invalid device specification 

iGet the radSO device name 

iPrint radS50O device name 

iPrint carriage return/line feed 
iAbort initialization 

am
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OPNRSF -- Open PLAS region swap file 

i SETTL OGPNRSF ~~ Gpen PLAS region swap file 
“ pT te ce ee ce mee ee cent mes nem meet sone eee sien sees SU iS Aon nee Anh ke Pits umn Stet stm Sut Meet Ate Mune wen ne sna Sey tet Get met se uns er uname ta Ane ate te som Sth at mune ct sem tty sn smn een sey tne sue eens fees wuts Senet ct spon eens onaee 

3 3 OPNRSF is called to open the swap file used for PLAS regions. 

4 i 

2 i Inputs: 
6 3 ROS = Address of base of free memory area. 

7 i 

8 i Outputs: 

9 i SEGCHN = Set up to access swap file. 
10 j 

11 011424 010346 OPNRSF: MOV R3,-(SP) 
12 3 

13 i Return if this is a non~swapping system or if region swap file is 
14 i not wanted. 

15 i 
16 011426 105737 o000000¢6 TSTB VSWPFL. iIs this a non-sSwapping system? 

17 011432 001513 BEG oS iBr if yes 
18 011434 005737 9000000¢ TST ¥VPLAS iIs a PLAS swap file wanted? 

19 011440 001510 BEG 9S iBr if nat 
20 3 

2i i Load RT-11 device handler for swap device 

ae , 
23 011442 013700 0000006 MOV RSFBLK, RO Get name of device 
24 011446 O0473/7 027314 ° CALL RTFTCH siry to fetch the RY-1] device handler 

29 011452 1035910 BCS 11% iBr af error on handler fetch 

26 011454 013703 0000008 MOV YVPLAS,. RG iGet # blocks in PLAS swap file 
27 3 

28 i See if PLAS swap file already exists on disk 
2? 3 

30 011460 AS: . LOOKUP #AREA, #1,.#RSFBLK i Try to find existing PLAS swap file 
31 011500 103416 BCS 2s iBr if file does not now exist 
32 ; 

33 i PLAS swap file exists. 

34 ; See if it is the correct size. 

30 ; 

36 011502 020037 O000006 CMP RO, VPLAS iIs swap file of the correct size? 
37 011506 001452 BEQ 3 iBr if yes 
38 i 

39 i Old PLAS swap file is not of correct size. 
40 i Delete it and open a new swap file. 
41 i 

42 011510 .CLOSE #1 iClose and delete the oid file 
43 011516 . DELETE #AREA, #1. #RSFBLK;: Delete the old file 
44 3 
45 i Create new swap file 

46 i 

47 011536 ee: ENTER #AREA, #1. #RSFBLK, VPLAS i;Create a new PLAS swap file 
48 011564 103440 BCS 10% iBr if cannot create new file 

49 j 

20 i New swap file has heen created. 

od i Write to last block to reserve full file size 
Dm i and then close and reopen with a lookup. 
5a i 

24 011566 005303 DEC R3 iGet # of last block in file 

eo 011570 -WRITW #AREA, #1, #TSINIT, #256. ,.R3 

26 011626 CLOSE #1 
97 011634 000711 BR 4% iGo back and lookup file 
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OPNRSF -~- Open PLAS region swap file 

2G ; 

29 i Swap file has been successfully opened using lookup. 
60 ; Copu channel status to TSX channel black. 

ol 3 

62 011636 012700 90000006 3H: MOV #SEGCHN, RO ;Point to TSX PLAS swap channel 
63 011642 013703 000000¢ MOV RSFBLK,R& iGet device name 
64 011646 004737 027134’ CALL SETCHN iSet up TSX channel block 
69 i 
4&4 i Release the RT-11 device handier 
7 : 

68 011652 .RELEAS #RSFBLK iRelease RT-11i1 device handler 
69 ; 

70 ; Finished 

71 i 

72 011662 0126093 Os: MOV (SP)+.R3 
73 011664 000207 RETURN 
74 i 

7S i Error -- Cannot open PLAS swap file 
76 3 

77 011666 108: .PRINT #TSXHD iPrint error prefix 
78 011674 .PRINT #RSFERR iPrint error message 
79 O11702 004737 O11350" CALL SPNEED iPraint anformation about amt of space needed 
BO ; 

Bi ’ Error. Invalid device specification. 
82 ; 

83 011706 oO10001 Lis: MOV RO, R1i iSave device name 
84 011710 .PRINT #TSXHD iPrint error message 

85 011716 .PRINT #RSFERR 
B86 011724 004737 011376’ CALL BADDEV iPrint invalid device specification
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SPLINI ~-- Initialize spooling system 

i SBTTL SPLINI --— Initialize spooling system 
e Jo CTT ee me ae cree attes rere Sse eee ees mee ten et nee me: ee oun Sem teat state et Std re eres eee its ne sir str SSE St Arms tome crt snes ames See sires ines name cetm mate ene fates ante ater anes ei erat cern sent met seme eens Soge cme ane weet seen tans Seuss Gene cit nm GEN Ste See ote wom ces SI 

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

o i RD? = Current base of free memory area. 

& i 

7 011730 005727 oO000006 SPLINI: TST #SPLND iAre there any spooled devices? 
8 011734 001401 BEG 13% iBr if nat 
9 011736 000401 BR 10 iInitialize the spooled devices 

10 011740 000207 134 RETURN 
11 3 

12 3 There are some spooled devices 
13 : 

14 011742 9010144 1O: MOV Ri. ~(SP) 
15 011744 010246 MOV Re, -(SP) 
16 011746 010346 MOV RG. -(SP) 
17 011750 010444 MOV R4, -(SP) 
18 011752 010546 MOV 3, -(SP) 
19 i 

2Q i Open each spooled device 
2i F 

@2 011754 i165037 O000000¢ CLRG NSPLDV > INIT COUNT OF # ACTUAL SPOOLED DEVICES 
23 011760 012701 0000006 MOV #SDCB,R1 i;POINT TO 18ST SDCB 

24 011764 012703 0000006 MOV #SPLDEV, RS +POINT TO TABLE OF RADSO DEV NAMES 
29 011770 012704 o0g0000¢e MOV #SPLANM. R4 iPOINT TO TABLE OF ASCII DEV NAMES 
26 011774 004737 0139002’ ee CALL FORCEO i;FORCE UNIDENTIFIED UNIT #S TQ 0 
27 012000 011302 MOV (RB), Re iGSET RADSO NAME OF SPOOLED DEVICE 
28 012002 010261 oo00000¢ MOV R2, SDNAME CRI) iSET NAME IN SDCB 
29 012006 010100 MOV Ri, RO iGET ADDRESS OF SDCB 
30 012010 062700 O00000¢ ADD #SDANAM, RO iPOINT TO CELL FOR ASCII NAME 
31 012014 112420 MOVB (R4)+, (RO)+ iMOVE IN ASCII DEVICE NAME 
32 012016 112420 MOVB (R4)+, (RO)+ 
33 012020 112420 MOVB (R4)+, (RO) + 
34 012022 020227 0000006 CMP Re, #DMYDEV 3Is this a dummy entry for later patching? 
35 012026 001451 BEG if iBr if yes -- Ignore it 
36 012030 010200 MOV R22, RO iGet name to RO 
37 012032 004737 012704’ CALL CVTDVU iConvert name to device # and unit # 
38 012036 010061 0000006 MOV RO, SDDVUCRI) iStore device # and unit # in SDCB 
39 012042 010200 MoV R2, RO iGet device name 
40 012044 004737 012600’ CALL CHKCLD iSee if this is a Ch device? 
41 012050 103406 BCS 14% iBr if not 
42 012052 004737 012514’ CALL SPLCILD iSet up for spooling to CL device 
43 012056 103414 BCS 3 iBr if invalid unit 
44 012060 105237 odO00000¢ INCB NSPLDV iCount # of actual spooled devices 
45 012064 000432 BR it iProcess next device 
46 012066 010100 14: MOV Ri, RO iGet address of SDCB 
47 012070 062700 O00000G ADD #SDCHAN, RO iPoint to channel block within SDCB 
49 012074 004737 027046’ CALL OPNCHN iSet TSX-Plus channel block open to device 

49 012100 103403 BCS 3% iBr if did not recognize device 
50 012102 105237 0000006 INCB NSPLDV iCount # actual spooled devices 
591 012106 000421 BR 1 3GQO PROCESS NEXT DEVICE 
32 F 

ere i; Error on opening spooled device 
v4 i Determine if we should print an error message or simply 
va i mark the spooled device as unavailable. 

96 i 

57 012110 012761 O000006 0000006 3¢: MOV #DMYDEV, SDNAME(R1); SAY THIS DEVICE IS NOT SPOOLED 

a
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SPLINI -- Initialize spooling system 

58 012116 105737 6000006 TSTB VINABT i ABORT OR CONTINUE ON ERRORS? 
59 O12122 001413 BEG it iBR TO IGNORE DEVICE AND CONTINUE INIT 
60 012124 .PRINT #TSXHD iPRINT ERROR MESSAGE 
61 012132 .PRINT #B8DSPOP 
62 012140 010200 MOV R2, RO iGET RADSO DEVICE NAME 
63 012142 004737 030020’ CALL PRTRSO ;PRINT DEVICE NAME 
64 012146 000137 004102’ JMP INISTP iABORT INITIALIZATION 
69 i 
66 i Process next spooled device 
67 ; 
68 012152 062701 O000000¢ 1s: ADD #SDCBSZ,R1 ;POINT TO NEXT SDCB 
69 012156 005723 TST (RB) + ;POINT TO NEXT DEVICE NAME 
76 012160 O20327 O00000€ CMP R3. #SPLDVN >OPENED ALL SPOOLED DEVICES? 
71 012164 103703 BLO at iBR IF MORE TO DO 
72 ; 

73 3 Open the spool file 

74 i 
75 012166 105737 90000006 TSTB NSPLDV i ARE THERE ANY ACTUAL SPOOLED DEVICES? 
76 012172 001521 BEG 12% ;>BR IF THERE ARE NO ACTUAL SPOOLED DEVICES 
77 012174 013700 90000006 MOV SPLBLK, RO ;Get name of device for spool file 
78 012200 004737 027514’ CALL RTFTCH iFetch the RT-11 device handler 
79 012204 103532 BCS 11% iBr if cannot fetch handier 
80 012206 013702 0000006 MOV NSPLBL. Re i;GET # BLOCKS TO ALLOCATE FOR FILE 
Gi Olie2i2e 005202 INC Re ijAdd i extra block 
82 i 

83 is See if spool file already exists 
84 j 
85 012214 os: . LOOKUP #AREA, #1. #SPLBLK; SEE IF SPOOL FILE ALREADY EXISTS 
86 012234 103415 BCS rake iBR IF IT DOES NOT EXIST 
87 012236 020002 CMP RO, R2 IS IT THE RIGHT SIZE’ 
88 012240 001453 BEG 7% ;BR IF YES 
89 012242 .CLOSE #1 i IT EXISTS BUT [8S OF WRONG SIZE 
90 012250 . DELETE #AREA, #1. #5PLBLK; DELETE CURRENT FILE AND OPEN NEW ONE 
91 3 
92 i Open new spool file 
93 i 
94 012270 &F: . ENTER #AREA, #1. #SPLBLK, R22: CREATE A NEW SPOOL FILE 
95 0123914 103456 BCS Bt iBR IF ERROR ON ENTER 
96 i Write to last block in file to reserve full file space 
97 012316 010203 MOV R2,R3 iGet # of blocks in file 
98 012320 005303 DEC R3 iGet # of last block in file 
99 012322 .WRITW #AREA, #1, #TSINIT, #256. ,.R3 

100 +; Now close and reopen using a lookup 
101 012360 .CLOSE #1 ;CLOSE SPOOL FILE 
i102 012366 000712 BR os iGO BACK AND REOPEN USING LOOKUP 
103 i 
104 ; Spool file has been successfully opened with a lookup. 

105 i Save the channel status 
106 3 

107 012370 012700 O000006 7: MOV #SPLCHN, RO i SAVE CHANNEL STATUS HERE 
108 012374 013702 0000006 MOV SPLBLK: Re iGET DEVICE NAME 
109 012400 004737 027134’ CALL SETCHN i; SAVE CHANNEL STATUS 
110 012404 .RELEAS #5PLBLK iRelease the RT-11 device handler 
111 ; 
1i2 i Set number of free public blocks in spool file 
113 i 
114 012414 113703 oO00000¢ MOVB NSPLDV, R3 iGet # spooled devices 
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SPLINI -~- Initialize spooling system 

115 012420 070327 O00000G6 MUL #PVSPBL,.RG i Times number of private blocks per dev 

116 012424 005403 NEG R3 
117 012426 063703 o000000¢ ADD NSPLBL,. RS iGet # public spool blocks 
118 012432 010337 90000006 MOV R3. NFRESB iThis is number of public free spool blocks 

119 F 
120 i Finished 
121 i 
l2a2 012436 012605 les: MOV (SP)+,R5 
123 012440 012604 MOV (SP)+,. R4 
124 012442 012602 MOV (SP)+,R3 
125 012444 012602 MOV (SP)+,R2 
126 012446 012601 MOV (SP)+,R1 
127 012450 900207 Ft RETURN 
128 i 
129 i Error: Cannot open spool file. 
130 F 
131 012452 Bs: .PRINT #TSXHD iPRINT ERROR MESSAGE 

132 012460 .PRINT #BOSF 
133 012466 O00137 004102’ JMP INISTP i ABORT INITIALIZATION 
134 i 
135 i Error: Invalid device specification. 
136 i 
137 012472 010001 11%: MOV RO. RI iSave device name 
i138 012474 PRINT #TSXHD iPrint error message 

139 012502 .PRINT #BOSF 
140 012510 004737 011376’ CALL BADDEV iPrint invalid device specification 

m
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SPLCLD -~ Set up spooling to a CL device 
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SPLCLD is called to set up 

spooling is being directed 

Inputs: 

RO = CL unit number 

Ri = Address of SDCB 

Invalid CL 

Make sure Ch. unit number is 

canes event ameet coum steer GEES SrmUE CoETT apUD veTeY ULES GnLED REETG STOLE ROWED EERE CECE EID SHEET SHEER GimdtH OEOLE SOETS OEM PUNE COIR anese Sores cntme nimet Gones Gnté” SenD GOntE CEDS GOMES mOtEs GuOne GaSe COURS GIDUP SUED <ninn GOED nine waive moore 

a spool device control block when 
to a Communication Line (CL) device. 

unit 

valie 

MOV RO, RS iGet CL unit number 

CMP RS. #CL.TOTL iIs this a valid unit # 

BHIS ee 3 iBr aif invalid 

Set up channel control block in SDCB 

CLR SDCHAN+C. SBLKC(RL): Starting block # = 9 

CrP RS, #7 iIs this a Ch or Cl unit? 

BLOS 1% iBr af CL unit 

SUB #8.,R5 iRemove Cl unit # bias 

MOV CIDEVX.: RO ;}Get Cl device index number 

BR Pe: 3 

MOV CLDEVX, RY iGet CL device index number 

MOV RO, SDCHANTC. CSWIR1); Set device index number 

MOVB RS, SDCHAN+C. DEVG(R1); Set unit # 

We successfully set up a CL unit 

CLC 
BR a 

We cannot open this CL unit 

SEC 

Finished 

MOV 
RETURN 

(SP)+,R5 

iSignal success on error 

iSignal error
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CHKCLD -- See if a device name is a Ch or Cl unit 

1 SBTTL CHKCLD -- See if a device name is a CL or Cli unit 
a, 5 ec ee er a ce tee tm et ee re a a my tn i um es nt A st Tet ms ee re et te tt ee Sat tm 

3 ; Determine if a rad50 device and unit name is a CL or C1 device. 

4 3 

° 3 Inputs: 

ro i RO = RadS5O device spec 

7 i 

8 j Outputs: 

9 i C-~flag set ==> Not a CL or Ci unit 
10 i C~flag cleared ==> This is a CL or Ci unit 
il i RO = Cho unit number (0-15) 

12 i 

13 9012600 CHKCLD: 

14 ; 

15 3 See if this is a CL unit 

16 3 

17 012600 020027 012240 CMP RO, #RSOCL iIs name "CL"? 

18 012604 001411 BEG 1% iBr if yes 

19 012606 020027 012276 CMP RO, #R50OCLO iIs name in the range CLO to CL7? 

20 012612 103432 BLO SH iBr if not 

21 012614 020027 012305 CMP RO, #RS0OCL7 

22 012620 101000 BHI 2s 

23 012622 162700 012276 SUB #RSOCLO, RO ;Get CL unit number 

24 012626 000422 BR 7% 

25 012630 005000 1: CLR RO iC = CLO 

26 012632 000420 BR 7% 

a7 3 

28 i See if this is a Ci unit 

29 j 

30 012634 020027 013630 ek: :) CMP RO, #R50Ci iIs name "Ci"? 

31 012640 001413 BEQ 3 iBr if yes 
32 012642 020027 013666 CMP RO, #R50CIO iIs name in the range C1i0O to C1i7? 

33 012646 103414 BLO 8% iBr if not 

34 012650 020027 013675 CMP RO, #R50C17 

309 012654 101011 BHI St 

36 012656 162700 013666 SUB #RSOCIO, RO iGet unit number 

37 012662 062700 000010 ADD #8.,RO0O iBias by 8 for C1 units 

38 012666 000402 BR 7% 

39 012670 012700 dO00010 3: MOV #8.,RO0 iCi = CLE 

40 i 

41 i This is a CL or Ci unit 

42 3 

43 012674 000241 7#: CLC iSignal success on return 
44 012676 000401 BR oF 

45 ; 

46 A This is not a CL or Ci unit 

47 F 

48 012700 000261 AS: SEC iSignal failure on return 
49 3 
50 i Finished 

vl ; 

S2 012702 000207 OF: RETURN 

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

1 SBETTL CVTDVU -- Convert device name to dev index and unit # 
2 5 een mee cee me ee esse a i ey i my a ee mm eo i et tt em me 

3 i CVTDVU is called to convert a RADSO device name into the corresponding 
4 3 device index number and unit number. 

o i 
4 3 Inputs: 

7 i RO = RADSO device name. 

8 i 

9 ; Outputs: 

10 ; C-flag cleared ==> Conversion successful. 
11 i C-flag set ==> Unable to find device name in tables. 
12 j RO = Device index number (Clow byte). device unit number ¢high byte). 
13 i 

14 012704 010244 CVTDVU: MOV Ra, -{ SP) 
15 012706 010346 MOV R3,-(SP) 
16 3 

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

i 3 

19 012710 010003 MOV RO.R3 iGet full device name 
20 012712 005002 CLR R2 iSet up for divide 
21012714 O71227 9000050 DIV #50,R2 iSplit name and unit (RO=name, Ri=unit) 
22 012720 005703 TST R3 iWas a unit number specified’? 
23 012722 001402 BEQ 1% iBr if not 
24 012724 162703 000036 SUB #36, R3 iConvert unit number to binary vaiue 

29 012730 010300 1S: MOV R3,RO iGet unit number 
26 012732 000300 SWAB RO iPosition to high-order byte 
a? ; 

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

29 i 

30 012734 070227 9000050 MUL #50, R2 iNow get the device name without unit number 

31 012740 013702 0000006 MOV NUMDEYV, R2 iGet index number of last device 
32 012744 020342 9000000¢ 2s: CMP R3, PNAME(R2) iSearch for device in name table 
33 012750 001407 BEG 3 iBr if found it 
34 012752 162702 000002 SUB #2,R2 iTry next device 
35 012756 002372 BGE at iLeoop if more to check 
36 j 
37 i Error, cannot find device name in tables 

38 F 

39 012760 012700 177777 MOV #-1,RO iSet device # = unit # = -1 
40 012764 000261 SEC iSignal error on return 
41 012766 000402 BR It 
42 F 
43 i Found the device in the tables 

44 ; 

45 012770 050200 3S: BIS R2,R0 iCombine device # and unit # 
46 012772 000241 CLC iSignal success on return 
47 i 
493 ; Finished 

49 3 

90 012774 012603 Os: MOV (SP)+,R3 
91 012776 9012602 MOV (SP)+,R2 
92 013000 000207 RETURN



a
.
 

am
, 

TSINIT -— TSX startup initializ MACRO VO5.05 Tuesday 17-Jan-89 13:55 Page 34 
FORCEO -- Force a 2@-char dev name to unit 0 

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

3 i Inputs: RB points to a RADSO device name 
4 3 

3 i Outputs: If the 3rd char af the device name pointed to by RU is 

& i blank, then it is changed to 0 

7 i 

8 013002 0103446 FORCEO: MOV R3,-(SP) 
9 013004 010444 MOV R4,-(SP) 

10 0139006 010546 MOV RS, -(SP) 
11 013010 011305 MOV (R3),R5 iMOVE CURRENT DEV NAME TO RS 
12 013012 005004 CLR R4 3SET UP FOR DIVIDE 
13 013014 071427 000050 DIV #50, R4 i SEPARATE INTO NAME AND UNIT 
14 013020 005705 TST RS iWAS GRD CHAR BLANK’? 
15 013022 001012 BNE 9¢ ;RETURN IF NOT 
16 0139024 010405 MOV R4,R5 iGET HIGH 2 CHARS 
17 013026 005004 CLR R4 ;SET UP FOR ANOTHER DIVIDE 
18 613030 071427 00050 DIV #50, R4 i SEPARATE 1 & 2 CHARS 
19 013034 9005704 TST R4 iWAS CHAR I BLANK? 
20 013036 001404 BEG oS sEMPTY OR INVALID DEV NAME! 
21 013040 005705 TST RS iWAS CHAR 2 BLANK? 
22 019042 001402 BEQ ee + 4i-CHAR DEV NAME SHOULD BE INVALID??? 
23 013044 042713 0000236 ADD #°R 0, (RD) i; FORCE TO UNIT O 

24 0613050 012605 FS. MOV (SP)+,R5 
ao O139052 012604 MoV (SP)+, R4 
26 013054 012603 MOV (SP)+,R3 
27 013056 000207 RETURN 
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ALOCBF -- Allocate buffer space 

1 
2 
3 
4 

2 
& 
7 
8 
9 

10 
1i 
12 
i3 
14 013060 010146 
15 
16 
17 
18 013062 010537 00000006 
19 013066 062705 o000000C 
20 
ai 
22 
23 013072 010537 90000006 
24 013076 013701 oO00000¢ 
29 013102 020137 900000¢C 
26 013106 103002 
#7 013110 013701 900000¢ 
28 013114 070127 o000000¢ 
29 013120 0460105 
30 013122 010537 9O00000¢6 
ai 
32 
33 
34 013126 012700 o00000C 
35 013132 003404 
36 013134 010537 o00000¢ 
37 013140 062705 o000000C 
38 
39 
40 
41 013144 013701 0000006 
42 013150 001405 
43 013152 010537 0000006 
44 013156 070127 dO00000¢G 
45 013162 060105 
46 
47 
48 
49 013164 010537 o000000¢ 
50 013170 062705 9o00000C 
31 
32 
33 
94 013174 010537 90000006 
99 013200 013701 000000¢G 
56 013204 062701 0000006 
97 013210 070127 9000006 

ALOCBF is called to allocate space for buffers. The allocated space 
is not initialized but simplu reserved. 

Inputs: 

RS = Start of area to allocate buffer space in. 

Outputs: 

RS = Address beyond end of buffer area. 
CHNBAS = Address of base of I/0 channel space. 

; CHNEND 

ALOCBF: MOV 

i ASSIGN Space 

| MOV 
ADD 

3 Assiaqn space 

MOV 
MOV 
CMP 
BHIS 
MOV 

138: MUL 
ADD 
MOV 

i ASSign space 

MOV 
BLE 
MOV 
ADD 

3 Assian space 

11%: MOV 
BEG 
MOV 
MUL 
ADD 

j 

Address past end of I/O channel space. 

Ri, -(SP) 

for I/0 queve elements. 

RS. FRETOG iSTART OF I/0 QUEVE SPACE 
#IOGSIZ#NUMIOQ, RS; RESERVE SPACE FOR I/0 QUEVE ELEMENTS 

for shared PLAS region control blocks 

R5, SHRRCB iStart of area for RCB’s 

VNGR, Ri >Get number of RCB’s wanted 

Ri, VMXWIN ;Must have one for each display window 
13% iBr aif ok 

VMXWIN, RI i3Force one for each window 

#RCSSSZ,RI iMultiply by size of each block 

Ri,R5S sAllocate space for RCB’s 
RS, SHRRCN sAddress of end of region 

for fork blocks 

#<NUMFRK-FRKGEN>. RO :; Get # fork blocks to allecate 

114 iBr if none to allocate 
RS, FRAINI iSet pointer to start of area 

#<<CNUMPRK-FRAGENDHFQS$SZ>,.R5 ; Reserve space for fork blocks 

for job monitoring control blocks 

VMXMON, R1 sAny yob monitoring blocks wanted? 

LO iBr if not 

RS, MONFQH iStart of job monitoring control blocks 

#JIMS$$SZ,R1i iCompute space needed for control blocks 

R1,RS sAllocate the space 

i Allocate space for system message buffers. 

10%: MOV 
ADD 

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

i Allocate space for INSTALLed program table 

MOV 
MOV 
ADD 
MUL 

RS. INSTBL. iBase of table 
VNUIP, RI ;# slots for user installed programs 
#NSIP,R1 sAdd # slots for system programs 
#IISSGSZ, Ri iMultiply by size of each slot 
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ALOCBF -- Allocate buffer space 

98 013214 060105 ADD Ri. RS sAllocate space for table 
59 013216 9010537 o00000¢ MOV RS, INSTBN iPointer past end of INSTALL table 
60 i 

él i Allocate space for device mount entries 
62 i 
63 013222 010537 9000006 MOV RS, CSHDEV iPoint to start of area 
64 013226 -012701 O00000G MOV #CDS4$5Z,R1 ;Get size of each entry 
65 013232 070137 o00000¢6 MUL VMXCSH, R1 iMultiply by number of entries 
66 013236 060105 ADD R1,R5 iReserve space for table 

67 013240 0105237 90000006 MoV RS. CSHDVN iSave pointer past end of table 
68 i 
69 i; Allocate space for data cache control blocks 
or x 2 ; 

71 013244 005737 9000006 TST CSHALC iIs data caching wanted? 
72 013250 001404 BEQ 12% iBr if not 
73 013252 010537 0000006 MOV RS, CCBHD iHead of free list area 
74 013256 062705 o00000C ADD HNUMCCBHCCS$$5Z,R5 ; Allocate space for control blocks 
79 F 
76 i Allocate space for spool file control blocks 
77 3 

78 013262 013701 O00000G 12: MOV NSPLFL,R1I iGet # spool file control blocks needed 
79 GO13266 001407 BEQ 1% iBr if none needed 

80 013270 070127 O000006 MUL #SFCBSZ,.R1i iCompute space needed bu control blocks 
81 013274 010537 o000000¢ MOV RS. SFCB iBase of control block area 

82 013900 060105 ADD R1i.R5 iMllocate space for control blocks 

83 013902 010537 o000006 MOV RS, SFCBND iEnd 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 TSX-Plus logical line number. 
88 i 
89 0133906 012701 000002 1$: MOV #2,R1i iSTART WITH FIRST MUX 
90 013312 020127 000000¢ 2s: CMP Ri, #LSTMX sHAVE WE DONE ALL MUX ’S? 
91 013316 101007 BHI re: ;BR IF YES 
92013320 010561 dO00000¢ MOV RS, MXLNT(R1) iSET ADDRESS OF START OF VECTOR 
93 0139324 062705 000020 ADD #16.;,R5 s;RESERVE SPACE FOR VECTOR 
94 013330 062701 900002 ADD #2,R1 i ADVANCE TO NEXT MUX 
95 013334 000766 BR at 
94 ; 
97 ; Allocate buffers to hold characters for DMA transfers to DHI1l multiplexers 
98 i 
99 013336 012701 000002 os: MOV #2,R1i iStart with first line 

100 013342 020127 O00000¢ os: CMP Ri, #LSTPL iIs this a primary time-sharing line? 
101 013346 101403 BLOS 3 iBr if yes 
102 013350 020127 oO00000¢ CMP Ri, #FSTIOL iIs this a Ch line? 
103 013354 103422 BLO 7% iBr if not 
104 013356 026127 0000006 Q00000¢€ 34: CMP LCODTYP(R1).#CDX$DH : Is this line connected to a DH1I1? 
105 013364 001404 BEQ Bs iBr if yes 
106 013366 026127 0000006 0000006 CMP LCDTYP(R1),#CDX$VH i Is this line connected to a DHV119 
107 013374 001012 BNE 7 iBr if not 
108 013376 010561 d000000G BS: MOV RS. LDHBIBCRID iSet address of start of buffer 1 
109 013402 010561 0000006 MOV RS. LDHBIP(R1) sInitialize pointer into buffer 1 
110 013406 062705 0000006 ADD #DHBFSZ: RS ;Reserve space for buffer 
111 013412 010561 oO00000¢ MOV RS, LDHB2B¢(R1) iSet address of start of buffer 2 
112 013416 062705 0000006 ADD #DHBFSZ,RS sReserve space for buffer 
113 0139422 062701 9000002 7H: ADD #2, R1 iGet # of next line 

114 013426 oO20127 900000¢ CMP Ri. #LSTHL >Have we checked all lines? 
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ALOCBF -- Allocate buffer space 

115 013432 101743 BLOS 6% iBr if nat 
116 013434 005205 INC RS iBound up ta next word 

117 013436 042705 9o00001 BIC #1,.R5 
118 3 

119 ; Allocate space for tables that keep track of space in swap file 

120 3 
121 013442 105737 0000006 TSTB VSWPFL iIs this a swapping system? 

122 013446 001415 BEQ 14% iBr if not 
123 013450 013760 0000006 MOV VSWPSL, RO iGet # slots in swap file 
124 013454 006300 ASL RO iAllocate 2 bytes per slot 
125 013456 010537 oO00000¢6 MOV RS, SWPPOS iStart of table with starting block #’s5s 
126 013462 0460005 ADD RO, RS iAllocate space 
i27 013464 G10537 o00000G6 MOV RS, SWPJOG iStart of table with job #’s 
128 013470 060005 ADD RO, RS iAllocate space 
129 013472 010537 oO00000GC MOV R5,. SCPFHD iPointer to area with command packets 
130 013476 062705 o00000C ADD #NSCPHSPS$#SZ,R5 ; Allocate space for swap command packets 
131 3 
132 i Allocate a Sie-byte buffer to use to access job context blocks 
133 i 
134 013502 010537 0000006 144: MOV RS, CXTBUF iSet address of buffer 
135 013506 062705 001400 ADD #1400, R5 iReserve space for the buffer 
136 i 

137 i Make sure TSX is not toa hig 
138 3 

139 013512 010500 MOV RS, RO iGET CURRENT MEMORY ADDRESS 
140 013514 004737 027630’ CALL CHKAMEM CHECK FOR SPACE OVERFLOW 
141 i 
142 3 Finished 

143 ; 
144 013520 012601 MOV (SP)+,R1 
145 013522 000207 RETURN 
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ALCSLO -- Allocate silo buffers for lines 

1 .SBTTL ALCSLO -- Allocate silo buffers for lines 

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

2 i 

a i Inputs: 

7 i RS = Current pointer to start of free memory. 
8 i 
9 i Outputs: 

10 ; RO = New pointer to start of free memory. 
ii i 

12 013524 010146 ALCSLO: MOV Ri; -(SP) 
13 013526 010246 MOV Re, ~ (SP) 
14 i 

15 i Begin loop to check each line 
16 
17 0135930 O12701 Q00Q0006 MOV #LSTHL, Ri ;Get index to last hardware line 
18 : 
19 3 Only allocate silo buffers for real lines 

2Q i 
21 013534 012702 000040 is: MOV #32.,R2 ;Set minimum size for time-sharing lines 
ee 013540 oO20127 O000006 CMP Ri, #LSTPL Is this a primary line? 
23 013544 101405 BLOS as iBr if yes 
24 013546 O20127 O00000¢ CMP Ri, #FSTIOL iis this a CL line’ 
25 013552 103463 BLO ek 3 itr if not 
26 0133554 012702 000020 MOV #16.,R2 iSet minimum size for CL lines 
a7 3 

28 i Determine how much space to allocate 
29 i 
30 013560 016100 o00000¢ 2s MOV LHIRBAC(R1I).RO iGet requested size 
31 013564 001002 BNE iB iBr if a size was specified 
32 013566 013700 O00000¢G MOV VNCSLO, RO iUse default value 
33 013572 020027 0000006 Ss: CMP RO, #MAXSLO iConstrain size to 255 bytes 
34 013576 101402 BLOS 3 iBr if ok 
35 013600 012700 o000000¢ MOV #MAXSLO, RO iReduce size 
36 013604 020002 8: CMP RO, R2 iCompare with acceptable minimum 

37 013606 103001 BHIS 4% iBr if ok 
38 013610 010200 MOV R2,RO iUse minimum size allowed 
39 0139612 0100461 oO00000¢G 46: MOV RO, LHIRBA(RI) iSet # bytes to be allocated for silo 

40 i 
Ai i Allocate the space 

42 i 

43 0134616 010561 o000000¢G MOV RS, LHIRBBC(RI) iSet base address of buffer 
44 013622 010561 0000006 MoV RS, LHIRBP(R1) iInit pointer where to store next char 
45 013626 010561 O00000G MOV RS, LHIRBG(RI) iInit pointer where to get next char 
46 013632 010061 OQ00000¢C MOV RO, LHIRBS(R1) iSet # free bytes in buffer 

47 013636 060005 ADD RO. RS iAllocate space for buffer 
48 013640 010561 O00000G6 MOV RS, LHIRBE (RID iSet address beyond end of buffer 
49 i 
20 i Set up control information about when to send XON and XOQFF 
oi i 
ve 013644 006200 ASR RO iGet i/e of buffer size 
533 013646 162700 000002 SUR #2; RO iMinus two characters 
94 013652 116102 O00000¢ MOVB LHIRBC(R1).R2 sGet specified size for XOFF point 
99 013656 001002 BNE ek iBr if value specified 
96 013660 113702 0000006 MOVB VNC XOF, Re iTry default 
37 013664 020200 ws: CMP R22, RO s3Is specified value ok? 
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BLOS 
MOV 
MOVB 
MOVB 
BNE 
MOVB 
CMP 
BLOS 
MOV 
MOVB 

Tuesday 17-Jan-89 13:55 Page 38-1 

os iBr aif yes 

RO. R2 iNo- use 8ize/2-2 

R2, LHIRBCC(RI) iSet # of chars when XOFF sent 

LHIRBC+1i(Ri?d,R2 iGet specified size for XON point 
7% iBr if a value was specified 
VNCXON., R2 iTry default 
Re, RO iis specified value ok’? 

10% iBr if ok 

RO, R2 iNo; use size/2-2 

R2,LHIRBC+i¢CR1> ;Set # of chars when XON sent 

3 Do the next line 

SUB 
BGT 

; Finished 

TSINIT -- TSX startup initializ MACRO V0O5. 05 
ALCSLO -- Allocate silo buffers for lines 

5B 013666 101401 

59 013670 010002 

60 013672 110261 o00000¢ Sf: 

61 013676 116102 Q00001¢ 

62 013702 001002 

63 013704 113702 0000006 

64 013710 020200 7: 

69 013712 101401 

66 0139714 010002 

67 013716 110261 oOo00d00d01¢ 108: 

68 3 

69 

7O 3 

71 013722 162701 000002 O% 

72 013726 003302 

73 j 

74 

79 ; 

76 013730 005205 

77 013732 042705 000001 

78 013736 012602 

79 013740 012601 

80 013742 000207 

INC 
BIC 
MOV 
MOV 
RETURN 

#2, Ri iGet next line index number 

1% iLoop if more to do 

RS iForce RS to be even 

#1,R5 

(SP)+, Re 

(SP)+,R1 
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ALBFX -- Allocate buffers in extended memory region 

1 .SBTTL ALBFX -- Allocate buffers in extended memory region 
2 BC ee ae cre ee cee coe en anes anert eet run ates ee set siete et: se foeet mame, ante reer eens este smut aout sate stm ssc seme seer etey teens smn cay sie Sat sone cote eect etme Sty cut stam seen eta tte tbe sone Sure tee anne Sony Ln mete Some Sem ie fren foun mtune em Sh snes stmes Sonn eee comes senin see fastest stems 

3 F ALBFX is called to allocate space for buffers that are not constrained 

4 i to fit in the 40Kb region that TSX-Plus occupies. 
2 3 

6 ; Inputs: 

7 i RS = 64-Byte address of base of free memory region. 

8 j 
9 ; Qutputs: 

10 i RO = Address above top of buffers allocated. 
11 i 
12 013744 010146 ALBFX: MOV Ri,—-(SP) 
13 013746 010244 MOY R2,-(SP >} 
14 013750 010346 MOV RB, —-(SP ) 
15 3 
16 i Allocate character buffers for all lines 
17 i Note: Character buffer space will be accessed by mapping through PAR &. 

18 j 
19 013752 012701 000002 MOV #2,R1 iGET 1ST JOB INDEX NUMBER 
20 013756 032761 O000006 9000000G 34: BIT #$DEAD, LSW3(R1L) 1S THIS LINE INSTALLED? 
21 013764 001047 BNE at iBR IF NOT -- DON’T ALLOCATE ANY BUFFER SPACE 
22 013766 O20127 oO00000¢6 CMP Ri, #FSTDL sIS THIS A DETACHED JOB LINE? 
e3 013772 103403 BLO is iBR IF NOT 
24 013774 O20127 d00000¢ CMP Ri. #LSTDL iDETACHED JOB LINE? 
29 014000 101441 BLOGS 2S iBR IF DETACHED JOB --— DON’T ALLOCATE BUFFERS 
26 014002 O10561 0000006 1s: MOV RS,LTTPAR(RI) i SET PHYSICAL MEMORY PAR OFFSET FOR BUFFER 
27 014006 012702 O000000G6 MOV #VPARS, Re iGET VIRTUAL MEMORY ADDRESS FOR BASE OF PARS 
28 014012 010261 9O00000G MOV R2, LINBUF{(R1) 3 INPUT BUFFER STARTS AT BASE OF PARS6 REGION 
29? 014016 016100 9O00000¢G MOV LINSIZ(Ri),RO iGET # BYTES FOR INPUT BUFFER 
30 014022 010061 O00000¢6 MOV RO. LINSPC(RI) iSET # FREE BYTES IN INPUT BUFFER 
31 014026 060002 ADD RO, R2 i ADVANCE VIRTUAL ADDRESS 
32 014030 010261 0000006 MOV Re, LINEND(R1) iPOINTS PAST END OF INPUT BUFFER 
33 014034 010003 MOV RO, R3 iGet # bytes in input buffer 
34 014036 062703 000007 ADD #7,R3 iBound up to multiple of 8 
35 014042 072327 177775 ASH #-3,R3 iGet # bytes needed in activation-flag buffer 
36 014046 060302 ADD R3,R2 sReserve space for activation-flag buffer 
37 014050 060300 ADD R3, RO iAccumulate total buffer space 
38 014052 o010261 0000006 MOV R2, LOTBUF CRI) iPOINTS TO START OF OUTPUT BUFFER AREA 
39 014056 066100 O000000G ADD LOTSIZ(R1),.R0 i; ACCUMULATE # BYTES IN BOTH BUFFERS 
40 014062 066102 0000006 ADD LOTSIZ(R1),R2 i ADVANCE VIRTUAL ADDRESS COUNTER 
41 014066 010261 O000006 MOV R2, LOTEND(R1) i SAVE ADDRESS OF END OF OUTPUT BUFFER 
42 014072 062700 000077 ADD #77,RO0 iBOUND UP TO MULTIPLE OF 64 BYTES 
43 014076 072027 177772 ASH #-5, RO i CONVERT TO # 64-BYTE BLOCKS ALLOCATED 
44 014102 060005 ADD RO,RS 3 ADVANCE PHYSICAL MEMORY PAR ADDRESS 
45 014104 062701 000002 2 ADD #2,R1 i ADVANCE LINE NUMBER 
46 014110 O20127 d900000¢ CMP Ri. #LSTSL i#HAVE WE DONE ALL LINES YET? 
47 014114 101720 BLOS Me iBR IF MORE TO DO 
48 i 
49 i Allocate space for shared file record locking data structures 
90 5 
51 014116 005737 0000006 TST VMXSF iShared file support wanted’ 
92 014122 0014351 BEQ re iBr if not 
53 014124 013737 0000006 0000006 MOV YVNUMDC, NUMDCD :Set number of data cache blocks 
54 014132 013737 oO00000G 0000006 MOV VMXSFC, NUMCDB iSet number of free CDB’s 
29 014140 010537 O00000G MOV RS. LOKMEM iSet phys address of base of area 
96 014144 012701 0000006 MOV #FFE69Z,R1 iSize of an FDB 
27 014150 070137 9O00000G MUL VMXSF,R1 i Times number of FDB’s 
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ALBFX -- Allocate buffers in extended memory region 

58 014154 062701 o00000C ADD #<CNLINES#FWSS$5SZ>,R1 iSpace needed for wait blocks 
5? 014160 013703 0000006 MOV VMLBLK, RG iMax blocks a CDB may hold locked 
60 014164 006303 ASL R3 ;Two bytes per entry 
61 014166 062703 0000006 ADD #FCSLBN, RS iAdd base size of a CDB 
62 014172 070337 000000¢ MUL. VMXSFC,R3 i Times number of shared file channels 
63 014176 060301 ADD R3,R1 sAccumulate space needed 
64 014200 012703 0000006 MOV #DC$$SZ,R3 iSize of a data cache descriptor 
65 014204 070337 000000G¢ MUL. VNUMDC, R3 i Times number of data cache entries 
66 014210 060301 ADD R3, Ri iReserve space for data cache descriptors 
67 014212 0462701 000100 ADD #64. ,.R1 iBound up to 64 byte unit 
68 014216 072127 177772 ASH #-6,R1 iConvert to # 64 byte units 
69 014222 042701 176000 BIc #176000, R1 iClear sign extension 
70 014226 660105 ADD Ri,RS »Reserve space for data structures 
71 014230 010537 90000006 MOV RS, LOKCSH iSave pointer to start of cache buffer area 
72 014234 013701 0000006 MOV VNUMDC, R1 i# shared-file data cache blocks wanted 
73 014240 070127 000010 MUL #8.,R1 38 64-byte blocks each (Si2 bytes each) 
74 014244 060105 ADD Ri,RS iReserve space for data cache buffers 
70 3 
764 + Allocate space for mapped I/O buffers . 
77 3 
78 014246 105737 90000006 ek: TSTB MIOFLG iAre any mapped I[/0 buffers needed’? 
79 014252 001415 BEY 7% iBr if not 
80 014254 013701 oO00000¢ MOV MIOBHD. Rt iPoint to ist mapped 1/0 control block 
81 014260 001412 BEG 7 iBr if no more buffers needed 
B2 014262 010561 o00000¢C &€: MOV RS. MISSBP CRI} ;Set address cf base of buffer 

B83 014266 113703 o000000¢C MOVB YVMIOSZ,R3 iGet # blocks for buffer 
84 014272 O72327 000003 ASH #3;R23 iConvert to # 64-buyute pages 

85 014276 060305 ADD R3,.R5 iAllocate space for buffer 

B86 014300 016101 9000006 MOV MI@LNACRID. Ro iGet address of next control block 
87 014304 001366 BNE 6% iLoop if more to allocate 
88 i 

89 i Allocate space for performance monitor data buffer if it is wanted. 
90 3 
91 014306 013701 oO00000G 7: MOV VPMSIZ,R1 i DID USER GEN IN PERFORMANCE MONITOR FEATURE? 
92 014312 001412 BEG 9 iBR IF NOT 
93 014314 006201 ASR Ri iCONVERT BYTES TO WORDS 
94 014316 010137 o00000¢G MOV R1,PMCELS ;SET INTO CELL IN TSEXEC 
95 014322 010537 0000006 MOV RS, PMPAR iSET BASE ADDRESS OF PM BUFFER 
96 014326 062701 000037 ADD #37,R1 i#BOUND SIZE UP TO 64-BYTE MULTIPLE 
97 014332 072127 177773 ASH #-5,R1 ; CONVERT WORDS TO # 64-BYTE BLOCKS 
98 014336 060105 ADD R1,R5 i ADVANCE FREE MEMORY POINTER 
99 i 

100 i Finished 
101 i 

102 014340 012603 oF: MOV (SP)+,R3 
103 014342 012602 MOV (SP)+, R2 
104 014344 012601 MOV (SP)+,R1 
105 014346 000207 RETURN 
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OPNKMN -- Open channel to TSKMON 

1 .SBTTL OPNKAMN —-- Open chan to SKMON 

m2 Ge a ee cee ree er ee ce te en ee me ee te a a um en mem Sm ee te i eis a Ge cm se een uns em Sem ea enn ea Ss sh ES es A tk 

3 ; OPNKMN is called to open an 1/0 channel to TSKMON SAV file and to 

4 3 set up information about TSKMON. 

5 3 

a 3 Inputs: 

7 ; RS = Address of base of free memory area 

8 j 

9 3 Outputs: 

id 3 KMNCHN = Saved status of channel to use te access TSKMON SAV file. 

11 i KMNTOP = Top of memory address for TSKAMON. 

12 i KMNHI = Top address of TSKMON — KMNBAS. 

13 3 KMNPGS = Number of 256-word memory pages needed for TSKMON & context area 

14 i KMNSTK = Address of stack to use while TSKMON running. 

15 ; KMNSTR = Starting address of TSKMON. 

16 i 

17 014350 010246 OPNKAMN: MOV Re, -( SP) 
18 3 
19 is Lookup TSKMON file. 

20 i 

2i 0143952 LOOKUP #AREA, #1. #KMNNAM > TRY TO FILE KMON SAV FILE 

22 0143972 103517 BCS 9S iBR IF NOT THERE 

ad : 

24 i Read biock O of save file and extract some information. 

2) 3 

26 014374 013702 000152’ MOV WRKBUF, Re iPoint to work buffer 

27 014400 READW #AREA, #1,.R2. #256.;, #0 ;READ BLOCK O OF SAV FILE 

28 3 Determine size of kmon 

29 014434 016200 000050 MOV SO(R2), RO ;GET TOP ADDRESS OF KMON 

30 014440 062700 000003 ADD #3,RO ;}BOUND UP TO NEXT WORD 

31 014444 042700 000001 BIC #1,R0 ;FORCE EVEN 

32 014450 010037 90000006 MOV RO, AMNTOP 

33 3 Determine number of 254-word memory pages needed while kmon running. 

34 014454 162700 O00000¢6 SUB #KMNBAS: RO i BASE ADDRESS OF KMON 

35 014460 010037 0000006 MOV RO, KMNHI ; TOP OF TSKMON — KMNBAS 

36 014464 062700 000777 ADD #511.,R0 ;BOUND UP TO PAGE SIZE 

37 014470 000241 CLC 
38 014472 006000 RGR RO iCVT TO # WORDS 

39 014474 000300 SWAB RO iCVT TO # PAGES 

40 01447& 042700 177400 BIC #°C377, RO 

41 014502 0463700 9000000¢ ADD CXTPAG, RO i# PAGES NEEDED FOR JOB CONTEXT AREA 

42 014506 010037 9000000¢ MOV RO, KMNPGS i# 256-wd pages needed for kmon + context area 

43 i Determine Kmon stack pointer. 

44 014512 016237 000042 o000000G MOV 42(R2), KMNSTK i; INITIAL STACK POINTER FOR KMON 

45 i; Determine Kmon starting address. 

446 014520 016237 000040 90000006 MOV 40(R2), KMNNSTR i STARTING ADDRESS 

47 F 

48 i Get up demo-sustem time limit 

49 i (If this is a demo version of TSX-Plus. the number of minutes the system 

90 i is to run before it crashes is stored in location 300 of TSKMON) 

ol i 

52014526 016237 000300 o000000¢ MOV 300(R2), DTLX iSET DEMO TIME-LIMIT 

ai i 

34 j Now save status of channel sa we can do a reopen when we need kmon. 

99 ; 

56 014534 012700 dQ00000¢ MOV #KMNCHN. RO ; GET KMON CHANNEL SAVE AREA 

57 014540 013702 000072’ MOV KAMNNAM, Re iGET KMON DEVICE NAME 
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OFPNKMN -- Open channel to TSKMON 

93 
29 
60 
41 
62 
63 
54 
65 
66 
67 
68 
69 
7O 
71 
7a 
73 
74 
79 
76 
77 
78 
79 
80 
81 
Be 
83 

014544 004737 027134’ 

014550 
014570 
014572 
014576 
014602 

014606 
014610 

014612 
014620 
014626 

014632 
014640 
014646 

103410 
012700 
013702 
004737 

012602 
000207 

000137 

000137 

0000006 
000102 ’ 
027134’ 

004102 ’ 

004102 ” 

CALL SETCHN i SAVE CHANNEL STATUS 

Lookup CCL. SAV and save channel status for it. 

_. LOOKUP #AREA, #1. 8#CCLINNAM; LOOKUP SY: CCL. SAV 
BCS BS #BR IF CAN’T FIND CCL 
MOV #CCLSAV, RO i CHANNEL SAVE AREA 
MOV CCLNAM, Re iDEVICE NAME 
CALL SETCHN 

Finished 

LO: MOV (SP )+, 

RETURN 

i SAVE CHANNEL STATUS 

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

Ss: .PRINT #TSXHD 
. PRINT #NOCCL 
JMP INISTP 

; Error: We could not 

I$: PRINT #TSXHO 
.PRINT #NOKMON 
JMP INISTP 

iPRINT ERROR MESSAGE 
iABORT INITIALIZATION 

locate TSKAMON SAY file. 

RINT ERROR MESSAGE Tv
 

j 

sABORT INITIALIZATION 
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CLINIT -- Initialize CL handler 
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10 
014652 
014654 
fv BZ. 
Vd db wed Lad 

014660 
014662 

014666 
014672 
014674 
014702 
014706 
014712 
014714 
014720 
014722 
014726 

014730 
014734 
014740 
014744 
014750 
014752 
014754 
014760 
014764 
014770 
014772 
014776 

015000 
015004 
015010 
015014 

010146 
010246 
a1 0344 
Nef NW wed MF UF 

005003 
O12701 

016102 
001416 
O12762 
010162 
005762 
001006 
005762 
001003 
005061 
000472 

0105461 
010561 
010561 
012700 
005702 
001402 
016200 
010061 
010061 
060005 
010561 
060003 

010561 
005061 
062705 
062703 

OOO000C 

O00000G 

O00000¢ 
0000006 
0000006 

0000006 

0000006 

0000006 
0000006 
0000006 
0000006 

0000006 
OO00000¢6 
0000006 

0000006 

O000006 
0000006 
QO00001G 
OOQO0001G 

O00000G 

CLINIT ~- 

Perform initialization for CL (Communication Line) handler 

Page 41 

fo
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| | 
o
w
 

| 

a o.
 

fo
ot

 

if
 

~f
 

i Inputs: 

i RS = Address of start of free memory area. 

3 Outputs: 

i RO = Address of new start of free memory area. 

CLINIT: MOV Ri. -(SP) 
MOV Re, ~(SP) 
MOV R3, -(SP) 

3 Initialize tables for each Ch unit 

CLR R3 »sAccuMUlate ring buffer sizes in RS 

MOV HEKCCLTOTL<i1>.Rii Get index # of last CL unit 

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

3 connected later to a time-sharing line. 

1s: MOV CLELIXCRL). R2 :Is this CL unit associated with a line? 

BEG rab : iBr af not 

MOV #ESXON, LGWIOC(R2);: Send XON when we start the line 

MOV Ri. LCLUNT (Re) iAssociate the CL. unit with this line 
TST RSR(R2) iDees this unit have a specified RSR addr? 
BNE oS iBr aif yes 

TST LMXNUM (Re) iIs this a mux line’? 

BNE ve iBr aif yes 

CLR CLEEPS(R1) iSay no endstring buffer 

BR 4% jLine is not genned in 

3 Allocate and set up pointers for the output ring buffers 

oe: MOV RS, CLéEORBI(RI) iStart of output ring buffer 
MOV RS, CL#ORP(RI) iInput character pointer 
MOV RS, CL#ORG(RI) iNext available character pointer 

MOV #CLORSZ, RO iGet default output ring buffer size 

TST R2 iIs this CL unit connected to a line? 

BEG 5S iBr if not 
MOV LOTSIZ(R2),.RO iGet size of output ring buffer 

Os: MOV RO, CL#ORAC(RI) iSet size of output ring buffer 
MOV RO, CL¢ORS(R1I) iAvailable space in ring buffer 

ADD RO, RS iPoint beyond end of ring buffer 
MOV RS, CL#ORE (RI) sAddress past end of ring buffer 
ADD RO, R3 iAccumulate size of output ring buffers 

i Allocate space for end-of-file string buffer 

MOV RS. CLEEPS(R1) iSet pointer to end-of-file string buffer 
CLR CL#EPP (RI) iNo string to print yet 
ADD #2CLEQFSG+i>. RS iReserve space for buffer 
ADD H#CCLEOFS+1i>,.R3 iAccumulate buffer space 

i Initialize end-of-file form-feed count 
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CLINIT -- Initialize CL handler 

58 015020 005061 O00000G 
29 
60 
41 
462 015024 012700 O000006 
63 015030 005702 
64 015032 001421 
65 015034 016202 0000006 
66 015040 032702 9000006 
67 015044 001402 
68 015046 052700 0000006 
469 015052 O32702 000000¢ 
790 015056 001402 
71 015060 052700 O000000G 
72 015064 032702 O000006 
73 015070 001402 
74 015072 052700 O00000G 
73 019076 010061 9000006 
76 
77 
78 
79 015102 012761 000102 
80 
81 
B82 
83 015110 9005061 9O00000G 

84 
85 
86 
87 015114 162701 9000002 
88 015120 002262 
89 
90 
91 
92 015122 062737 000002 
93 015130 013701 O00000G6 
94 015134 010137 9O00000¢G 
95 015140 012761 012240 
96 015146 012761 O00000¢ 
97 015154 012761 O00000C 
98 015162 005061 O00000C 
99 015166 012761 0000066 

100 015174 062703 0000006 
101 015200 062703 o000000C 
102 015204 010361 O00000¢ 
103 015210 005205 
104 015212 042705 oO00001 

105 
106 
107 
108 015216 O22727 O00000G 
109 015224 101430 
110 015226 062737 000002 
111 015234 013701 O00000¢G 
112 015240 010137 90000006 
113 015244 012761 013630 
114 015252 012761 oO00000G 

tS: 

7H: 

3 

; 

3 

OO0000G 

0000006 

0000006 
0000006 
0000006 

OO00006 

000010 

0000006 

O00000G 
0000006 

CLR 

Tuesday 17-Jan-89 13:55 Page 41-1 

CLEEPNC(RID is Init ENDPAGE=0 

Initialize option word 

MOV 
TST 
BEQ 
MOV 
BIT 
BEG 
BIS 
BIT 
BEQ 
BIS 
BIT 
BEQ 
Bis 
MOV 

#<COSDEF >, RO iGet default aption flags 
R2 iIs this CL unit connected with a line? 
7% iBr aif not 

ILSW2(R2); Re iGet line options 
#ETAB, Re iDoes hardware support tabs? 
as iBr aif not 

#COSTAB; RO iSet hardware-tab flag 
#$F ORM. Ro iDoes hardware support form feeds’? 

3% iBro af not 

#COSFF, RO iSet hardware-form-feed flag 

#€8BIT, Re iDoes hardware want 8 bit support’? 
7% iBr if not 

#COSSBT, RO iEnable 8 bit support for CL line 
RO, CLEOPTI(RI) iSet options for this CL line 

Initialize page length 

MOV #56.,CLELENCRI) ; Say page length = 66 lines 

initialize status fiags 

CLR 

Do next line 

5UB 
BGE 

CLESTACRI) sInitialize status flags 

#2,R1 iGet index # of next unit 

if iLoop if more units to initialize 

Make a device table entry for "CL" device 

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

#2, NUMDEYV ;Qne more device 

NUMDEYV, Ri iGet device table index 

Ri, CLDEVX i;Remember index number of CL device 

#RSOCL, PNAME(R1) i; Get device name ("CL") 
#CLSTS,. DVSTAT(RI) : Set dev status flags 
#<DXSNCA!DX#NMT!DXHNRD>. DVFLAG(RI) i Device info flags 
DEVSIZ(R1) iClear device size 

#CLHEAD+46, HANENT(R1I) ; Set handler entry point (4th word) 
#CLSIZE,R3 iGet size of handler 

H#<I<CCLTOTL#E46. -+CNIOL#32. >>,.R3 iAdd size of tables in TSGEN 
R3, HANSIZ¢(RI) ;Set size of handler 

R5 iMake sure free-memory pointer is even 

#1,R5 

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

CMP 
BLOS 
ADD 
MOV 
MOV 
MOV 
MOV 

#CLTOTL, #8. ;Are there more than 8 CL units’? 

a iBr if not -- Don’t need Cl 

#2, NUMDEYV ;QOne more device 

NUMDEV, Ri iGet device table index 

Ri, CIDEVX iRemember index number of CL device 

#R5SOCi,PNAMECRI) i; Set device name ("Ci") 

#CLSTS, DVSTAT(R1I) i: Set dev status flags 

am
. 
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CLINIT -—- Initialize CL handler 

115 015260 612761 900000C OGO000006 MOV #<DX$NCA!DXSNMT!DXSNRD>. DVFLAG(RI) i Device info flags 

116 015266 005061 0000006 CLR DEVSIZ(Ri)D iClear device size 

117 015272 012761 90000066 0000006 MOV #CLHEAD+6, HANENT(R1) i Set handler entru point (4th word) 

118 015300 012761 000004 0000006 MOV #4.,HANSIZ(R1) ;i:GSGet size of handler 

119 i 

120 ; Finished 

121 3 

122 015306 012603 re: MOV (SP)+,R3 

123 015310 012602 MOV (SP)+,R2 

124 015312 012601 MOV (SP)+,R1 

125 015314 000207 RETURN 

am
, 
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m
,
 

INDINI -- Initialize IND program 

1 .SBTTL INDINI -- Initialize IND program 
2 5 Te eee me ec a ese ss st, ee see a erm er tem em mr em ee em tra coe, mene cm i se ea om en te ee et ra ma ane ee 
3 i Perform initialization for IND program. 
4 3 

2 i Qutputs: 
& i If IND is available, the following information is set up: 
7 ; INDSAV = 5 word .SAVESTATUS block for SY: IND. SAV file 
8 i INDDBL = Lowest block # within IND. SAV file of data overlay segment. 
9 j INDDEBS = Number of blocks used for data overlay segment. 

10 i INDTSV = 5S word . SAVESTATUS block for SY: TSXIND. TSX file 
il i 

12 015316 010246 INDINI: MOV R2,—-(SP) 
13 015320 010346 MOV RG, —-(SP) 
14 i 
15 i Determine if IND support is wanted 
16 i 

17 015322 005037 0000006 CLR INDSAV iASSUME IND SUPPORT NOT WANTED 
18 i 
19 i Lookup SY: IND. SAV file 

20 i 
21 015326 013737 o000006 000220’ MOV SYNAME. INDNAM iLOOK VP IND ON BOOT DEVICE 
22 0153934 LOOKUP #AREA, #1, #INDNAM i TRY TO FIND SY: IND. SAV 
23 015354 103002 BCC A iBR TF FOUND IND 
24 015356 000137 9016010” JMP 7 i IF CAN’T FIND IND, THEN NO IND SUPPORT 
aw) i 

26 3 Set up information about IND overlay data segment 

27 i 
28 015362 013703 000152’ AG: MOV WRKBUF, RB iGet pointer to work buffer 
29 015366 .READW #AREA, #1.R3.#256.,#0 ; READ IN BLOCK O OF SAV FILE 
30 015422 016302 000064 MOV 64(R3),R2 iGET POINTER TO OVERLAY TABLE 
31 015426 .READW #AREA, #1,R3. #256.,#1 ; READ IN BLOCK 1 WITH OVERLAY TABLE 
32 015464 1462702 001000 SUB #1000, Re iGET ADDRESS OF OVERLAY TABLE REL TO BLOCK 1 
33 015470 060302 ADD R3;R2 ;A4DD BASE ADDRESS WHERE BLOCK 1 DATA IS 
34 015472 011203 MOV (R2),R3 iGet virtual address of segment O 
35 015474 020312 oF CMP R3, (R2) ;Search for ist segment with different addr 
36 015476 001003 BNE 6% iBr if found it (this is the data segment) 
37 0153500 062702 000006 ADD #4, R2 iPoint to overlay table entru for next seg 
38 015504 000773 BR vo: 
39 015506 005722 Of: TST (Ra)+ ;Point to word with block # if SAV file 
40 015510 012237 0000006 MOV (R2)+, INDDBL iGET BLOCK # IN SAV FILE OF DATA OVERLAY 
41 015514 011202 MOV (R2),Re2 iGET # OF WORDS IN OVERLAY SEGMENT 
42 015516 062702 000377 ADD #255.,R2 sROUND UP TO NEXT BLOCK 
43 015522 000302 SWAB R2 i CONVERT # WORDS TO # BLOCKS 
44 015524 042702 177400 BIC #°CLB7 7S, Re 
45 015530 010237 d000000¢6 MOV R2, INDDBS i; SAVE # BLOCKS USED FOR DATA OVERLAY 

464 i 
47 i Do .SAVESTATUS on channel opened to IND. SAV file so that we 
49 i can do a reopen to access it from KMON. 
49 3 
50 015534 012700 000000¢6 MOV #INDSAYV, RO iGET ADDRESS OF SAVESTATUS BLOCK 
51 015540 013702 000220’ MOV INDNAM, R2 iGET RADSO DEVICE NAME 
S2 015544 004737 027134’ CALL SETCHN iSAVE FILE STATUS 
ere ; 

24 i Determine how much space is needed for SY: TSXIND. TSX swap file 
20 5 

56 015550 013703 0000006 MOV INDDBS, R3 iGET # BLOCKS NEEDED PER JOB 
57 015554 070327 o000000C MUL #OLSTSL/2>, RO i TIMES TOTAL NUMBER OF JOBS
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INDINI -- Initialize IND program 

98 
99 i 

50 i; Load Rt-11 device handler for ind swap file. 
oi j 

62 015560 013700 oO00000G6 MOV INDFIL, RO iGet name of the device 
63 015564 004737 0275147 CALL RTFTCH iTry to fetch the RT-11 device handler 
64 015570 103522 BCS 11% iBr if error on handler fetch 

65 3 

64 ;+ See if TSXIND file already exists 
57 ; 

68 015572 . LOOKUP #AREA, #1, #INDFIL ; DOES SY: TSXIND. TSX FILE EXIST NOW? 
697 015612 103415 BCS 1t iBR IF NOT 
70 0153614 o0200023 CMP RO,R3 i1S IT OF THE CORRECT SIZE? 
71 015616 001462 BEG at iBR IF YES 
72 015620 .PURGE #1 iFILE IS OF WRONG SIZE 
73 015626 . DELETE #AREA, #1, #INDFIL: DELETE OLD FILE 
74 F 
75 j File does not now exist 

76 i Create new file 

77 3 

78 015646 1$: . ENTER #AREA, #1, #INDFIL,RG i; CREATE NEW TSXIND FILE 
79 O15672 103451 BCS 10% i BR IF ERROR ON CREATE 
80 015674 010302 MOV R3,R2 i# BLOCKS IN FILE 
81 015676 005302 DEC R2 iGET # OF LAST BLOCK IN FILE 
82 015700 .WRITW #AREA., #1. WRAQUF, #256.,R2 iWRITE TO LAST BLOCK OF FILE 
83 015736 .CLOSE #1 iNOW CLOSE THE FILE 
84 015744 . LOOKUP #AREA, #1, #INDFIL ; REOPEN TSXIND FILE WITH LOOKUP 
85 ; 

Bd i Do . SAVESTATUS for SY: TSXIND. TSX file 
87 i 

88 015764 012700 0000006 2s MOV #INDTSYV; RO ;POINT TO SAVESTATUS BLOCK 
89 015770 013702 900000¢ MOV INDFIL, Re iGET RADSO DEVICE NAME 
90 015774 004737 0271347 CALL SETCHN iSAVE FILE INFO 
91 016000 .RELEAS #INDFIL iRelease device handler 

92 ; 
93 i Finished 
94 ; 
95 016010 012603 Of: MOV (SP)+,R3 
96 016012 012602 MOV (SP)+,R2 
97 016014 000207 RETURN 
99 i 

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

101 016016 104: .PRINT #TSXHD iPrint error message 
102 016024 .PRINT #INDOPN 
103 016032 004737 011350’ CALL SPNEED sPrint info about number of blacks needed 

104 3 

105 i; 6 Error::6oInvalid device specification. 
106 j 

107 016036 010001 Lis: MOV RO, Ri iSave device name 

108 016040 .PRINT #TSXHD iPrint error message 
109 016046 .PRINT #INDOPN 
110 016054 004737 9011376’ CALL BADDEV iPrint invalid device specification 

am,
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UCLINI 

N
O
O
N
 

f
u
 
f
e
 

016060 
016062 

016064 
016070 
016072 
016076 

016100 
016104 
016110 
O1611e2 
016116 
016120 
016124 

016130 

016134 
016140 
016144 

016146 
016166 
016170 
016172 
016174 
016202 

016222 
016246 
016250 
016252 

010246 
010346 

105737 
001536 
013702 
001533 

012700 
062700 
070200 
062703 
005502 
071227 
010237 

070227 

013700 
004737 
103523 

103415 
020003 
001446 

103452 
005303 

Initialize TSXUCL data file 

0000006 

0000006 

OO0000G 
0000006 

0007776 

001000 
0000006 

000000C 

0000006 
027514’ 

e
d
 

VCLINI is called to initialize the TSXVCL data file which is used 

to store user-defined commands. 

Outputs: 

TSXUCL data file is initialized. 

UCLBLK = Number of blocks in data file for each job. 

MOV 

Determine if 

TSTB 
BEG 
MOV 
BEG 

R2,~(SP) 

R3,-(SP) 

TSXUCL data fFiie is needed 

VUSCL 3Is TSXUCL being used at all? 
a iBr if not 

VUCLMC, Re iGet maximum number of commands 

oF ;Br if none allowed 

Determine number of blocks needed in data file for each job 

MOV 
ADD 
MUL 
ADD 
ADC 
DIV 

MOV 

#UKSSSZ;> RO 
#USE$5Z,. RO 

iSize of each keyword descriptor 

Re iPropogate carry 

#512.,R2 iConvert to # of blocks needed 

Ra, UCLBLK iSave number of blocks needed per job 

Multiply by number of jobs to get total file size 

MUL #CLSTSL/2>,. Re i Times total number of jobs 

Load Rt-11 device handler for ind swap file. 

MOV 
CALL 
BCS 

UCLDAT, RO ;>Get name of the device 

RTFTCH iTry to fetch the RT-11i device handler 

11% iBr if error on handler fetch 

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

. LOOKUP 
BCS 
CMP 
BEG 
. PURGE 
. DELETE 

Create a new 

. ENTER 
BCS 
DEC 
.WRITW 

#AREA, #1, HUCLDAT ; See if the file exists now 

1% iBr if file does not exist 

RO, R3 iIs existing file of correct size’? 

at iBr if yes -- use the old file 

#1 iPurge the channel 

#AREA, #1, #UCL DAT; Delete the old file 

data file 

#AREA, #1, #B#UCLDAT,. RG iCreate new data file 

104 iBr if error creating the file 
R3 iGet # of last block in the file 

#H#AREA, #1.WRKBUF,. #256.,R3 :iWrite to last block of file 

Translate possible logical device name to physical name and close 

iSize of each command string descriptor 
RO, Re iCompute total # bytes for keywordst+commands 

HUCHESZT+ASGIL.,.R3 ; Add space for control information & round up 

m
a
m
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UCLINI -- Initialize TSXUCL data file 

28 i (Phusical name is needed for TSXUCL program. ) 
v9 ; 

60 016310 af: .CSTAT #AREA, #1. #NFSBLK GET CHANNEL STATUS INFORMATION 
61 016330 013702 000032’ MOV <NFSBLK+12>,R2 iFETCH DEVICE NAME IN RADSO 
62 016334 063702 000030’ ADD <NFSBLK+10>,R2 ;ADD IN DEVICE UNIT NUMBER 
63 016340 062702 000036 ADD #°R O,R2 i; CONVERT UNIT NUMBER TO RADSO 
64 016344 010237 o000000¢6 MOV R2, UCLDAT iSET PHYSICAL NAME BACK INTO TSGEN CELL 
65 016350 .CLOSE #1 iClose the file 
66 016356 .RELEAS #UCLDAT iRelease device handler 

67 
68 3 Finished 

69 3 

790 016366 012603 9: MOV (SP)+,.R3 
71 016370 012602 MOV {SP)+4+,.Re 
72 016372 000207 RETURN 
73 3 

74 i Error creating the data file 
79 3 

76 016374 10$: .PRINT #TSXHD iPrint error message 

77 016402 .PRINT #UCLOPN 
78 016410 004737 011350’ CALL SPNEED iPrint info about number of blocks needed 
79 F 

80 i Error: Invalid device specification. 
Ol ; 

B82 016414 010001 Lif: MOV RO,R1 iSave device name 

83 016416 .PRINT #TSXHD iPrint error message 
84 016424 .PRINT #UCLOPN 
85 016432 004737 0113767 CALL BADDEV iPrint invalid device specification 

sa
t,
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MEMINI -- Initialize memory management 

1 .SBTTL MEMINI -—- Initialize memory management 

4 Be ee a ne te ee cae ee ae ee es a im su nye oF ma uF 

3 i Initialize memory management registers for a i-to-l mapping. 

4 i But leave memoru management turned off. 
2 ; 
6& 016436 010146 MEMINI: MOV Ri; -(SP) 
7 016440 010246 MOV R22, -(SP) 
B 016442 0103464 MOV R3,~-(SP) 
9 016444 010446 MOV R4,-(SP) 

10 016446 010546 MOV RS, -( SP) 
11 3 

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

ig 3 

14 016450 012700 9O00000¢G Las: MOV #KPARO, RO iKernel mode PAR 0 

15 016454 012701 0000006 MOY #HUPARO, R1 iUser mode PAR O 

16 016460 012702 0000006 MOV #KPDRO, R2 iKernel mode PDR O 

17 016464 012703 0000006 MOV #UPDRO, RB iUser mode PDR O 

18 016470 012704 900010 MOV #8.,R4 isInitialize 8 pages 

19 016474 005005 CLR RS iSet initial PAR value 

20 016476 010520 2S MOV RS, (RO)+ ;Set kernel PAR 

21 016500 010521 MOV RS. (Ri)+ iSet user PAR value 

22 016502 012722 077406 MOV #077406; (RA) + iSet kernel PDR 

23 016506 012723 077406 MOV #077406, (RO)+ i Set user PDR valve 

24 0165i2 062705 000200 ADD #200,R5 sAdvance biock number 

25 016516 077411 SOB R4, 2% sInit all pages 
26 i 

a7 i Map kernel mode I/0 page (160000) to 17760000. 
23 i 

29 016520 012737 00000006 0000006 MOV #IOPAGE, @HKPAR]T i; Map I/0 page 
30 3 

31 i Finished 
32 i 

33 016526 012605 MOV (SP)+,R5 
34 016530 012604 MOV (SP )+, R4 
35 016532 012603 MOV (SP)+,R3 
36 016534 012602 MOV (SP)+,R2 
37 0163534 012601 MOV (SP)+,Ri 
38 016540 000207 RETURN 

a
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MEMTST -- Set up information about available memory space 

1 .SBTTL MEMTST -- Set up information about available memory space 
” fp ee Stee mene seree etese Sees SiaGe SaEGE SOGSS SSS! SESS: SESE SELES Got Minty SOHES GOGy Soute GOES! SELEC SESE SHERE cOORE Sets seme orem coum snitt mueme Mme cee cotcs reer suet cone: secas sem: ceae stent Sete sense some seece orem mete seeee coset stew sumae sees ocre cuntC sono: GmrtC HWE cHteT SESE Saude atte: Sooee wees — oe 

3 j MEMTST is called to set up information related to memory management. 

4 i MEMTST performs the following functions: 

re) i 1. Determine how much memory is installed on machine. 
& 3 =. Load Kernel mode mapping registers. 
7 3 
g 3 Inputs: 
9 i RS = top cf memory currently allocated for TSX and low memory buffers. 

10 
11 i Outputs: 

i2 3 PHYMEM = 64—byte block # above top of physical memory. 

ia3 ; FMEMHI = 64-byte block # above top of memory available for sustem 

14 i Kernel mode mapping registers loaded. 
15 i Memory management is left turned off. 
16 ; 

17 
18 

19 ; Offset word to test for memory wrap - choose a location which will not 

20 ; effect RT-11 or TSX-Plus initialization. 
ei ; 

aa 000110 TSTWRD = 110 iOffFfset word to test for memory wrap 
23 

24 016942 010146 MEMTST: MOV Ri, -(SP) 
25 0165944 010246 MOV R2, -(SP) 
26 016546 010344 MOV R3,-(SP) 
27 016550 010444 MOV R4,-(SP) 
28 016552 010544 MOV RS, -(SP) 
29 0169554 013746 000004 MOV @#4, —-( SP) iSave illegal mem. ref. trap vector 
30 i 

oi ; Determine if this machine has a memory management register # 3. 

32 3 If it does not, then machine cannot possibly have more than 256Kb. 

33 i 

34 0163560 012737 017132’ 900004 MOV #TRCSET, @#4 iCatch trap 
35 016566 000240 NOP iClean out 11/73 pipeline 
36 016570 000240 NOP iBefore attempting trap 
37 0163872 005737 0000006 TST @#SRIMMR iTry to access status register 3 
38 016576 103411 BCS 22s iBr if MMU 3 status register is non-existent 
39 016600 105237 90000006 INCB SR3FLG iNo trap. We must have SRG 
40 ; 

41 i Now determine if it implements D-space (11/23 11/24 do not) 
42 3 If there was no SRGOMMR, then it certainlu doesn’t! 

43 3 

44 016604 000240 NOP iClean out the pipeline again? 
45 016606 000240 NOP 
46 016610 005737 9d00000¢ TST @#UDDRO iIt there a user D-space PDRO? 
47 016614 103402 BCS 22 t iBr if not 
48 016616 105237 o600000¢ INCB IDSFLG iNo trap. Must implement D-space 
49 i 

20 i If we are running on a Professional, there is a register that tells 
ol i; us how much memory is installed on the machine. 
bw ed i 

93 016622 aa: 

24 _ IF NE. PROASM 
vo TSTB PROFLG iAre we running on a Professional? 

26 BEQ Lo iBr if not 
a7 CLR RS isLoad byte without sign extension 

am
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MEMTST -- Set up information about available memory space 

se Biss @#173050,.R5 iGet GeKb top of system RAM boundary 

29 ASH #9.,R5 iConvert to # 64 byte blocks 
40 SUB #10,R5 iDon’t use the last 512 bytes of memory 
él BR 7% 
62 LoS: 
63 . ENDC i NE. PROASM 
64 . IF NE. <PROASM-1> sAssemble if could be on a PDP-1i 

65 3 
66 i We are not running on a Professional. 
&7 i Test each page above TSX to see where the top of memory is. 
468 ; 

69 016622 012737 017142’ 9000020 MOV #RTNKM, GH2O sUse IOT instruction to get out of user mode 
70 0166390 005037 00022 CLR CHog 
71 016634 052737 0000006 000000G BIS #MMENBL, G@H#SROMMR:i Enable memory management 
72 0146642 105737 0000006 TSTB SR3FLG iDoes maching have mem management req # 3? 
73 016646 001403 BEG 4% ;Br if non-existent 
74 016650 052737 90000006 0000006 BIS #EMMAP, @#SRGMMR iEnable ee-bit extended memory 
“7 3 

76 +; Map user page 7 to each successive 256-word block and attempt to access. 
77 ; 
78 016656 012705 002000 AG: MOV #1024.,R5 iStart checking at 64Kb 
79 016662 010537 GO0O000G we | MOV RS, @RHUPAR?7 iMap user page / to page to be tested 

80 016666 052737 oO00000¢6 0000006 BIS #UMODE. @#PSUW iGo into user mode 
81 016674 605737 160000 TST @# 160000 ;Can we access the page’? 
Be i 

83 i Use I0T to get back into kernel mode. 
84 i 
85 016700 000004 IaT sReturn to kernel mode 
86 016702 103405 BCS &$ iBr if memory is non-existent 
87 016704 062705 O00010 ADD #10,.R5 iGo try next page 
88 016710 020527 177600 CMP RS. #177500 iDon’t enter I/0 page 
89 016714 103762 BLO we) 
90 3 

91 is Check for potential memory wrap (on 18-bit 256K bute computers). 
92 3 

93 016716 020527 010000 OF: CMP RS, #10000 iIs physical memory above 256K butes 

94 016722 101421 BLOS 7% iBr if below 256K bytes 
95 016724 005037 000110 CLR @#TSTWRD iClear phusical lecation 
96 016730 012737 010000 0000006 MOV #10000, GHUPARZT iMap to 256K bute boundary 
97 016736 052737 O000006 000000G BIS #UMODE, @#PSW 3Go into user mode 
98 016744 012737 $%177777 160110 MOV #~-1, @HI16GO000+TSTWRD iStore -1 at 256K physical location 
99 016752 000004 IOT sReturn to kernel mode 

100 016754 005737 000110 TST G#TSTWRD i Test physical location 
101 016760 001402 BEQ 7% iBr if physical location is clear 

102 016762 012705 010000 MOV #10000, RS sConstrain memory to 256K byte total 
103 . ENDC i NE. {PROASM-1> 
104 3 
105 i Reached end of available memory. 
106 ; 

107 016766 010537 0000006 7: MOV RS, PHYMEM iset physical memory size 

108 016772 020537 O000000G CMP RS, MAPSIZ iConstrain kernel to user specified cutoff 

109 016776 101402 BLOS 84 iBr if below user specified 
110 017000 013705 0000006 MOV MAPSIZ: RS iOnly use this much memory 
111 017004 610537 0000006 Bs: MOV RS, $MEMSZ iSet # 64-byte blocks of total memory 
112 017010 010537 000134’ MOV RS. FMEMHI iSave base 64—-byte block # of top of free mem 
113 i 

114 i Turn off memory management



TSINIT -- TSX startup initializ MACRO VOS.05 Tuesday 17-Jan-89 13:55 
MEMTST -- Set up information about available memory space 

115 i 
116 017014 105737 O00000¢ TSTB SRGFLG 
117 017020 001403 BEG 9 
118 017022 042737 O000006 000000G BIC 
119 017030 042737 O000006 0000006 94: BIC 
120 i 
121 3 If this is a Q@-bus machine with 
122 i 

123 017036 023727 000134’ 010000 CMP FMEMHI. #4096. 
124 017044 103411 BLO 25% 
125 017046 105237 oO00000c¢ INCB MEM256 
126 017052 123727 oOo000006 0000006 CMPB VBUSTP, #QBUS 
127 017060 061003 BN 20% 
128 017062 052737 O00001 000242" BIS #EXTLSI. ICONFS 
129 
130 i See if this machine needs UNIBUS mapping 

131 i 
1392 017070 123727 O000006 9000006 258: CMPB VBUSTP, #UNIBUS 
133 017076 001005 BNE 29 
134 017100 105737 QO000006 TSTB MEM256 
135 017104 001402 BEQ 29 
136 017106 105237 o0000006 INCS UBUSMP 
137 
i3s » Fatnashed 
139 i 
140 017112 012637 000004 PS: MOV (SP 3+, @#4 
141 0171146 012605 MoV (SP)+,R5 
142 017120 012604 MOV (SP)+, R4 
143 017122 012603 MOV (SP)+,R3 
144 017124 012602 MOV (SP)+,R2 
145 017126 012601 MOV (SP)+,R1 
146 017130 000207 RETURN 
147 i 
148 ; Trap - return with C-bit set 

149 i 
150 017132 052766 O00001 O00002 TRCSET: BIS #1,2(SP) 
151 017140 900002 RTI 
152 3 
153 j IQ?) - return at kernel 
154 i 
155 017142 042766 O000006G 000002 RTNKM: BIC #UMODE, 2¢ SP) 
156 017150 000002 RTI 
157 3 

158 
159 j 

160 017152 NOXM: .PRINT #TSXHD 
161 017160 .PRINT #NXMMSG 
162 017166 000137 004102’ JMP INISTP 

3 Error: System does not have memory management hardware. 

Page 45-2 

;Doa we have memory management reg # 37 

iBr if non-existent 

#EMMAP, @HSRGUMMR ; Disable extended memory management 

#MMENBL, @#SROMMR: Turn of f memory management 

iDoes machine have at least 255Kb%7 

iBr if not 

iRemember machine has at least 256kb 

iIs this a Q@-bus machine? 

iBr if not 

iSet extended-LSI flag in ICONFG 

iIs this a UNIBUS machine? 
;Br if not 

iDoees machine have at least 255kb of memory? 
iBr if nat 

iSay UNIBUS mapping is needed 

iReset trap vector 

;Set c-~bit for return 

iReturn from trap 

mode with c-bit preserved. 

iClear user mode ~- return to kernel 

iReturn from trap 

#PRINT ERROR MESSAGE 

sABORT INITIALIZATION 

2296Kb then set EXTLSI flag in ICONFG 
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CXTALC -- Set up info about 

1 
2 
3 
4 
3 
6 
7 
8 
9 

id 
11 
12 017172 
ig 
14 
15 
16 017172 012700 9000006 

17 
18 
19 
20 
21 017176 062700 000077 
22 017202 042700 000077 
23 017206 910037 0000006 
24 017212 062737 O00000G 
25 017220 062700 OO00001¢6 
26 
27 
29 
29 017224 006200 
30 017226 010037 O00000¢G 
i 
32 
33 
34 017232 062700 000037 
35 017236 072027 177773 
36 017242 000300 
37 017244 052700 000006 
38 017250 010037 oO00000¢ 
39 
40 
41 
42 017254 013700 000000¢6 
43 017260 062700 000377 
44 017264 072027 177770 
45 017270 010037 O000006 
46 
47 
48 
49 017274 012700 O00000G 
50 017300 062700 000077 
51 017304 072027 177772 
S2 017310 005300 
53 017312 000300 
54 017314 052700 000006 
55 017320 042700 100261 
56 017324 010037 000000G 

a7 

QOU0006 

job context area 

sree cones seme: S004 enasd mNAN SONNY unset aruee Suita omnes eneee cette annet aie: Gist Seth; HOMIE SUOG GECGE stim sputy Anue® qEimh RIS? SoWHE srine Shore Sele o(men Gpute SEEES OndD! Oper ShimA Gone fuane SEE COUR AUEtY GOEEE SOCES GOTT Gtete Conn SEADG evORD eee GoeeY @vENT CaEWT wrini miner mitt SinWTir wuyED OvanD GOUTE UYENY CnEES CE>WED SEnET GnUGD GHEE towet ReeED SURLY HME come imine CED SOT FETE mtee Antes 

Set up information about the size of the job context area. 

Outputs: 

CXTWDS = Number of words needed for job context area. 
CXTPAG = Number of Si2-byte pages needed for context area. 
CXTPDR = Value to load into PDR when mapping job context area. 

CXTRMN = Address of simulated RMON in context area. 

RMNPDR = Value to load into PDR to map to simulated RMON. 

XTALC: 

Get size of base portion af job context area 

MOV #CXTSIZ, RO iGet # bytes for base context area 

Bound up to 64—-byte boundary and add size of simulated RMON 
which is allocated above the base job context data. 

ADD #63.,RO0 i;Bound up to 64 byte boundary 

BIC #77, RO 

MOV RO. CXTRMN ;OFf Fset to start cf simulated RMON 

ADD #CXTBAS, CXTKRMN i Add base virtual address of context area 

ADD HMVSIZ+1,R0 ;Add space for simulated RMON & channels 

Save number of words needed for context area 

ASR RO iConvert to # words 

MOV RO, CXTWDS i This is # words for whole job context area 

Compute PDR value te use to map to job context area 

ADD #31.,RO0 ;Bound up to # 32 word units 
ASH #-5..R0 iGet # Se2-word units for context area 
SWAB RO iPut # Se-word units in high-order byte 
Bis #5, RO iSet PDR control flags 

MOV RO. CXTPDR iThis is the PDR value 

Compute # 5i2—-byte pages needed for yob context block 

MOV CXTWDS, RO ;Get back # words for context area 

ADD #255.,.R0 ;Bound up to # 254-word blocks 

ASH #-8..RO iGet # 256-word pages for context area 

MOV RO, CXTPAG i# pages for job context area 

Set up PDR valve used when mapping to simulated RMON 

MOV #MVSTIZ,RO iGet size of monitor vector table 

ADD #43. ,.RO sRound up to # 3e word blocks 

ASH #-6, RO iCvt to # Be-word blocks 

DEC RO iGet # blocks - 1 

SWAB RO iPut # blocks in left byte 
BIS #4, RO iAllow read and write access 

Bic #100261, RO iMake sure unused PDR bits are zero 

MOV RO, RMNPDR i This is PDR valve to map to sim. RMON 

a
m
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TSINIT -- TSX startup initializ MACRO VOS5.05 Tuesday 17-Jan-89 13:55 Page 46-1 
CXTALC -- Set up info about job context area 

28 3 Finished 

09 i 
60 017330 000207 RETURN
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MAPALC -- Allocate memory usage table 

i 
2 
3 
4 
9 
& 
7 
8 
9 

10 
11 
12 
13 
14 
15 
164 
17 
18 
19 
20 
ai 
22 
mo 
24 
29 
26 
27 017332 010246 
28 017334 010344 
29 017336 010444 
30 
31 
32 
33 
34 017340 010503 
35 017342 072327 177775 
36 017346 042703 160000 
37 017352 013702 000136’ 
38 017356 062702 000007 
39 017362 072227 177775 
40 017366 042702 160000 
41 017372 160203 
42 017374 003440 
43 017376 010304 
44 017400 062704 001000 
45 017404 072427 177767 
46 
47 
48 
49 017410 012700 90000006 
50 017414 010037 900000¢ 
51 017420 1460200 
52 017422 010037 90000006 
53 017426 012700 9000006 
54 017432 060300 
55 017434 160400 
56 017436 610037 o000000¢ 

37 

“w
e 

to
n 
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e 
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e 
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i MAPALC -- Allocate memory usage table 

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

Inputs: 
RO 
FMEMLOG 

Ovuiputs: 

FMEMHI 
MAPPAR 
BASMAP 

LOMAP 

HIMAP 

MAPALC: MOV 

‘e
e 

w
e
 

te
e 

‘e
s 

MOV 
MOV 

i
i
 

i 
fi 

it 

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

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

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

Virtual address of memory allocation table that corresponds 
to ist physical DSie-byte page that is available to user yobs. 

Note, LOMAP always contains 120000 because we access the 

allocation table bu mapping it through PAR 5. 
Virtual address of memory allocation table that corresponds 
to Sil2@-byte page above the top of the user area. 

R22, -(SP) 
R3,-(SP) 
R4, ~( SP) 

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

MOV 
ASH 
BIC 
MOV 
ADD 
ASH 
BIC 
5UB 
BLE 
MOV 
ADD 
ASH 

R5,;R3 iGet 64-byte block # of top of free mem 
#-3,R3 iConvert to Si2-byte page # 
#160000, R3 +Kill possible sign extension 

FMEMLO, R2 iGet 64—-byte block # of base of free memory 

#7;R2 ;Round up 
#-3, Re iConvert to Sie2-byte page # 
#160000, R2 iKill possible sign extension 

Ra,» R3 ;Get # bytes needed for allocation table 

10% iBr if memory overflow 

R3,. R4 iGet # bytes for allocation table 

#512..R4 iAdd 1 extra byte and round up ta Si2-byte 
#-9. ,R4 ;Get # Sie-byte units needed for alloc table 

Set up virtual address pointers for the allocation table 

MOV 
MOV 
SUB 
MOV 
MOV 
ADD 
SUB 
MOV 

#VPARS, RO iWe will map to alloc table through PAR 5 
RO, LOMAP ;Pointer to ist entru in alicc tabtie 

R2,;R0 iGet pseudo virtual address for page # O 

RO. BASMAP iThis would point to alloc entry for page 0 
FVPARS, RO ;Get back base address of table 
R3,.RO0 iAdd # bytes used by table 

R4, RO iSubtract space used by table itself 
RO, HIMAP iVirtual address of ist entry for system page 
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TSINIT -- TSX startup initializ MACRO VOS5.05 Tuesday 17-Jan-89 13:55 Page 47-1 
MAPALC -- Allocate memory usage table 

59 i Allocate space for the allacation table 

29 3 
60 017442 072427 000003 ASH #3, R4 ;Get # 64-byte units for alloc table 
61 017446 160405 SUB R4,R5 iCompute physical 64-bute base for table 

62 017450 020537 000136" CMP RS. FMEMLO ;Did we run out of memory space? 
63 017454 101410 BLOS 10% iBr if memory overflaw 
64 017456 010537 O00000G MOV RS. MAPPAR iUse this value to map PAR 5 to alloc table 
65 017462 010537 000134’ MOV RS.» FMEMHI iSave new top cf free memory area 
66 3 
&?7 i Finished 

68 i 

69 017466 012604 MOV (SP)+, R4 
70 017470 612603 MOV (SP)+,R3 
71 017472 012602 MOV (SP)+,Re 
72 017474 000207 RETURIM 
73 i 

74 i Error: Generated system is too large 
79 i 
76 017476 LO: .PRINT #TSXHD iPrint error message heading 
77 917504 .PRINT #PHSOVF iPhysical memory overflow 
78 017512 000137 004102’ MP INISTP iAbort the initialization 
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SETJSZ -- Set up information about maximum job sizes 

1 .SBTTL SETJSZ -- Set up information about maximum job sizes 
7” | iilceeienmtusekesatamtteeteeniaetentaetuietartontomtentoen + eee eaten eveus eats anata aneas saste toght eimn Gunes Sbue sree vowen TOE Stans GttGD =EtG <u Srnet Seem snemD SOvED Sime GAMET "OPW creen GROG Seam SiméG pun SaOeG Geni aed? Staun GAOm# GeOG eutms SOtEH cases cnten cease Ge=ns sunth ADELE MENUS Fale ShOtH eouut anes moje same crete Ovew cute <oune Sore amuse ses 

3 3 SETJSZ is called to set up some information about the maximum 

4 3 Job sizes to be allowed. The maximum job size is chosen so that 
2 i we are guaranteed ta be able to get at least one job logged on. 
6 i 
7 3 Inputs: 

8 3 LOMAP = Address of ist MEMMAP entry available to user jobs. 
9 ; HIMAP = Address of ist MEMMAP entry above top of user job area. 

10 

ii 3 QGCutputs: 

12 ; FREPGS = Total number of Si2-byte pages available to user jobs. 

i3 ; MXJMEM = max # K bytes available to a job 
14 i DFJMEM = Default job memory size (kb) 
15 i 

16 017516 010546 SETJSZ: MOV RS, -(SP) 
17 ; 

13 i Determine total number of pages of memory available to user jobs 
19 i 

20 017520 013705 000000G6 MOV HIMAP, RS i;POINTER ABOVE LAST FREE PAGE ENTRY 
21 017524 163705 o000000¢ SUB LOMAP, RS iGET TOTAL # OF FREE PAGES 
ee 017530 O10537 6000006 MOV RS, FREPGS i# FREE PAGES AVAILABLE TO USER voBs 
23 ; 

= ’ Make sure there is enough free space to run TSKMON. 
20 i 

26 017534 020537 0000006 CMP RS, AMNPGS i COMPARE # FREE PAGES TO # PAGES FOR TSKHON 
27 017540 103436 BLO it iBR IF INSUFFICIENT MEMORY TO RUN TSKMON 
29 3 

29 j Set up max memory limit for jobs 

30 3 

31 017542 013700 9000006 MOV CXTPAG, RO i;# PACES NEEDED FOR JOB CONTEXT AREA 
Se 017546 O10037 90000006 MOV RO, JCXPGS 
33 017552 1460005 SUB RO,RS isLEAVE ROOM FOR JOB CONTEXT AREA 
34 017554 006205 ASR RS iConvert # pages to # KB 

39 017556 020537 0000006 CMP RS, VHIMEM i COMPARE WITH TSGEN SPECIFIED MAX SIZE 
36 917562 101402 BLOS 10% i BR IF CONSTRAINED BY PHYSICAL SIZE 
37 017564 013705 0000006 MOV VHIMEM, RS sLIMIT BY VALUE SPECIFIED IN TSGEN 
38 017570 010537 90000006 10%: MOV RS, MXJMEM i+MAX # K BYTES AVAILABLE TO A VOB 
39 017574 010500 MOY RS, RO 
40 017575 072027 000012 ASH #10.;,RO i CONVERT # KB TO BYTE ADDRESS 
41 017602 001002 BNE 2s iBR IF DIDN‘T OVERFLOW 64KB 
42 017604 012700 177774 MOV #177774, RO 3GET 64KB TOP ADDRESS 
43 017610 010037 9900000¢ 2 MOV RO, MXJADR i ADDRESS ABOVE TOP OF JOB 
44 i 
45 is Set default memory size of jobs 
4& i 
47 017614 020537 00000006 CMP RS, VDFMEM COMPARE TO DEFAULT SPECIFIED IN TSGEN 
48 017620 101402 BLOS 11% iBR IF CONSTRAINED BY PHYSICAL LIMIT 
49 017622 013705 9O000000¢ MCV VDFMEM, RS i; CONSTRAIN BY TSGEN PARAMETER 
90 017626 O10537 99000006 Lig: MOV RS, DFJMEM iSET DEFAULT JOB MEMORY SIZE 
ol i 

de i Finished 

ve 

94 017632 012605 MOV (SP)+,R5 
59 017634 000207 RETURN 
26 ; 

97 i Error -- Insufficient memory space available to run TSKMON.
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SETJSZ -- Set up information about maximum job sizes 

98 
59 017636 004737 027650’ 1s: CALL SIZERR 
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SETJSZ -- Set up information about maximum job sizes 

i _IF NE. <PROASM-~-1> iNo parity control if PRO only 
= .SBTTL PARSET -- Setup memory parity control 
a 5 er ee ce ct sm es em a nh wt tm et mee a ec me ea a at te ea ce et 

4 i PARSET is called to set up memoru parity control. 

te) i Currently this consists of disabling memory parity. 
& i 

7 017642 005727 0000006 PARSET: TST #MPARFL. >Does he want to disable memory parity? 
8 017646 001027 BNE 20¢ iBr if not 
9 017650 010246 MOV R2, -—(SP) 

10 017652 013745 9000004 MOV @#4, —(SP) ;Save contents of trap vector 
11 3 
12 j Catch traps that occur when we access unimplemented parity registers 

13 3 

14 017656 012737 017702’ 000004 MOV #2%, CHG iSend traps to 2% 
15 017664 000240 NOP iClean out instruction pipeline 
16 017666 000240 NOP 
17 3 
18 + Disable parity for each block of memory 
19 i 

20 017670 012702 0000006 MOV #MPARO, Re sPoint to ist memory control register 
21 017674 042712 0000006 14: Bic #PARENL, (R2) iDisable memory parity 
22 017700 000402 GR 3F iWe did not trap 
23 017702 062705 00004 ae ADD #4, SP iClean trap PS and PC off of stack 
24 017706 062702 000002 3H: ADD #2, Ret iPoint to next parity controi register 

25 O17712 02022 OOOO00G CMP Re, #MPARIS iHave we cleared all registers? 

26 017714 101766 BLOS 1 iLoop if not 
7 : 

28 3 Finished 

29 ; 

30 017720 012637 900004 MOV (SP)+, @#4 iRestore trap vector 

31 017724 012602 MOV (SP)+,R2 
32 017726 000207 LOS: RETURN 
33 . IFF i NE, <PROASM~-1> 
34 PARSET: RETURN 
39 . ENDC i NE. <PROASM~-1> 
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GETHNL -~- Load device handlers into memory 

i SBTTL GETHNL -- Load device handlers into memory 
2 BO re ee ec me ee a as a i See Secrest om ene tm em aw eae a mA eS a ly St ts 

3 i GEVHNL performs two functions: 
4 3 1. Set up information in the device tables about all devices. 

+) 3 2. Load those handlers that reside in low memory. 
6 3 
7 i Inputs: 

g ; RS = Address of start of free memory. 

9 i 

10 i Outputs: 

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

12 i NMXHAN = Number of handlers to load into extended memory. 
4 ; 

14 017730 010146 GE THNL.: MOV Ri. -(SP) 
15 017732 010246 MOV R2, -(SP) 
16 017734 010444 MOV R4,-(SP) 
17 i 

18 i Begin leop to check sil handlers specified in TSGEN with DEVDEF. 
19 ; 
20 017736 oO05001 CLR Rl iInit device table index 
21 017740 O20127 O0G0000C if: CMP Ri, #<AHEND-AUTHAN> i Done all devices? 
ee 017744 103010 BHIS at ABr if yes 
23 017746 016102 0000006 MOV AUTHAN(RI). Re iGet the name of the device 
a4 O17752 O0140/ BEG 3 »Iignore null devices 
#29 017754 O2022/ VOOO0OOG CMP Ra. #DMYDEV iis this a dummy device entry? 
26 017760 001404 BEG 3 iSkip it if yes 
27 017762 016104 Q00000¢G MOV DTYPECRI), R4 iGet flags specified in TSGEN 
28 ; 

a? i Load this handler 
30 j 

31 017766 004737 020040’ CALL LDHAND iTry to load handler into memory 
3e i 

33 i Check next device 
34 3 

35 017772 062701 900002 3 ADD #2, R1 iAdvance device index 
346 017774 000760 BR 1t ;See if more devices to load 
37 ; 

38 i Now see if there are spooled devices to contend with 
39 F 

40 020000 012704 0000006 og: MOV #SPLND, R4 Are there any spooled devices? 
41 020004 001411 BEQ 9 iBr aif not 
42 020006 012701 O00000¢ MOV #5PLDEV, Ri +Point to spooled device name table 
43 020012 012102 a MOV (Ri)d+,R2 iGet the name of the next spooled device 
44 020014 010445 MOV R4,-(SP) iSave device count 
45 020016 005004 CLR R4 iSay no TSCEN flags for device 
46 020020 004737 020040’ CALL LDHAND sLoad the handler 
47 020024 012604 MOV (SP)+, R4 iRecover the device count 
48 020026 077407 S08 R4, 5% iLoop if more handlers to load 
49 i 
50 i Finished 
od ; 

Ve 020030 012604 a: MOV (SP)+, R4 
93 O20032 012602 MOY (SP)+,R2 
94 020034 012601 MOV (SP )+,R1 
909 020036 000207 RETURN
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LDHAND -- Load a device handler 

i .SBTTL LDHAND ~~ Load a device handler 

3 i LDHAND sets up the device tables for a handler and loads into memory 
4 3 those handlers that reside in low memoru. 

o i The device interrupt vectors are NOT set up by LDHAND. 
6 3 

7 ; Inputs: 

8 3 Re = Rad-50O name of device. 
9 3 R4 = TSX-Plus DX#xxx status flags for device from TSGEN. 

10 j RS = Address where handler is to be loaded. 
1i 3 

id i Outputs: 
i3 i Ri = New free memory address. 
14 i NUMDEV = Incremented by 2. 

15 3 PNAME(i) = Rad-SO name af device. 

16 3 ENTRY(i) = Handler entry point. 
17 3 DVSTAT(1) = Device status flags. 
13 3 DVFLAG(i) = TSX-Plus device status flags. 

19 3 HANPAR(i) = PAR offset if this is a mapped handler. 

20 ; 

2#i 020040 010446 LDHAND: MOV R4,-(SP) 
2a j 
ao © Determine if we should ignore this device 
24 F 

25 020042 004737 020212’ CALL INSCKi iShould we ignore this device? 

26 020046 103457 BCS 9S iBr aif yes 

a? i 

28 3 The initial tests indicate that this handler should be loaded. 
2? i; Now open the handler file and perform some additional checks. 
30 3 

31 020050 004737 020370’ CALL INSCK2 iPerform some additional checks on handler 
32 020054 103451 BCS 8 iBr if we should not load this device 
33 ; 

34 i At this point channel 1 is open to the handler file and block 0O 
3o 3 of the handler is in WRKBUF. 
36 i Set up information tables for this device. 
37 i 

38 020056 004737 021004° CALL STDVTB iSet up info in tables for this device 

39 j 

40 i Determine if this handler is to be loaded into low memory or 

41 i extended memory. 
42 3 

43 020062 016400 0000006 MOV DVFLAG (R44), RO iGet TSX-Plus status flags for device 
44 020066 032700 90000006 BIT #DX$NHM, RO iAre we never to map this handler? 
45 020072 001036 BNE 1% iBr if handler cannot be mapped 
4& 020074 032700 dO00000G BIT #DX$MPH, RO iIs mapping wanted for this handler? 

47 020100 001433 BEG 1% iBr if not 
48 020102 032700 0000006 BIT #DX#IBH, RO ;Does this handler have an internal I/0 buff? 
49 020106 001412 BEG 2% iBr if not 
50 020110 105737 o000006 TSTB UBUSMP iDoes this machine have a mapped UNIBUS? 

51 020114 001025 BNE 1t iBr if yes ~~ Don’t map this handler 
S2 020116 032700 0000006 BIT #DX#MAP. RO iDoes this handler require I/0 mapping? 
53 020122 001404 BEG ae: | iBr if nat 
54 020124 032737 000001 O00242’ BIT HEXTLSI, ICONFG its this a @-bus system with more than 254Kb? 
55 020132 001016 BNE 1 iBr if yes ~-- Don’t map this handler 
96 3 

D7 i This handler can be mapped and will be loaded in extended memory 
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LDHAND -- Load a device handler 

ek i 

59 020134 005237 000124’ 2s: INC NMXHAN iCaunt # of mapped handlers 
60 020140 012764 O00001 90000006 MOV #1, HANPAR(R4) iSet flag saying handler should be mapped 
61 i 

62 i Make sure size of mapped handler does not exceed SKB 
63 3 

64 020146 026427 90000006 020000 CMP HANSIZ(R4),#8192. i Is mapped handler too big? 
65 020154 101411 BLOS Bt ;Br if not too big 
66 020156 012700 002335’ MOV #HN2EBIG, RO iGet error message address 
67 020162 004737 072102’ CALL HLERR :Abort initialization if iniabt 
68 020166 000404 BR 8s 
69 j 
70 3 This handler must be loaded into low memory 

71 i 

72 020170 005064 90000006 1s: CLR HANPAR (R4) iSay this handler is not mapped 
73 020174 004737 021114’ CALL L.DHNLO iLoad handier into low memory 
74 i 
75 ; Close the handler file 
76 i 

77 Q20200 Os: .CLOSE #1 iClose the handier file 
78 3 

79 3 Finished 

8O i 

81 O20206 012604 PR. MO} (SP )+,R4 
B82 020210 000207 RETURN
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INSCK1 

1 

S
O
N
Q
u
d
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f
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0 

020214 
020216 
020220 
020224 
020230 
020232 

020236 
020242 
020244 
020250 
020252 
020254 
020260 
020262 
020264 
020266 

020270 
020274 
020276 
020302 
020304 
020310 

020312 
020316 
020322 
020324 
020330 

010146 

010201 
005000 
071027 
070027 
010102 
010237 

020227 
001004 
103737 
001044 
000417 
012701 
020221 
001437 
OOS711 
001374 

013701 
001406 
O20261 
001427 
162701 
00337 

012701 
O20261 
001003 
056104 
000405 

000050 
000050 

000146" 

045640 

0000006 

000160 ” 

OO000006 

0000006 

000002 

000336 ” 
000000 

000002 
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—~- Determine if sa handler should be installed 

. SBTTL INSCKIi -—~—~ Determine if sa handler should be installed 
J (SMO oem nese Gombe cous sane SOSIS SESS Soems SOUT mle: cumas Sanmd sped SEIHD COONS HOE ORG SHER GouEO SiG: Godin wince STEN Cuete —EAHD SEE SOILS SUPER Colm Gump Gout SEIS Cuune SOULE tenet CalID GOGH DinttE Stem SHEED COMED MAEM GIGEE SLAED CUOME SEND SueeG NEUES GIDE GEEED SOME ONpED COE GLUTE SONNE cepmt SEGES HURST tnt ORES Cane: GREER ERED Sent snHWY GEES STEtO sume WERE SmEDL Samm BLUNT antes OnIUe 

INSCK1 is called to determe if a certain device handler should be 

loaded. 

Inputs: 

R4 

Outputs: 

C~-flag cleared 
C-flag set 

Re = Device name with 

Rea = RadS5O name of the device. 

= [Initial DXt#xxx flags as specified in TSGEN. 

Load the handler. 

Do not load the handler. 

unit number removed. 

R4 = DXtxxx combined with default flags for the device. 

INSCK1: MOV 
3 

3 

3 

L$: 

2h: 

Strip of Ff any specified unit 

MOV 
CLR 
DIV 
MUL. 
MOV 
MOV 

See if this is 

Ri, -(SP) 

Ra, Ri 
RO 
#50, RO 
#50, RO 
Ri, Re 
Ra, CURNAM 

a device 

number 

iGet full device name 

iSet for divide 

iSplait off last digit 

;Now correct for divide 

iGet device name less 3rd digit 

iSet name of handler being loaded 

such as DK: SY: or TT which we don’t 

need to load as a device handler. 

CMP 
BNE 
TSTB 
BNE 
BR 
MOV 
CMP 
BEQ 
TST 
BNE 

R2, #RSOLD 
is 
VLDSYS 
re 
3¢ 
#SKPDEV, R1 
Re, (R1i)+ 
we 
(Ri) 
2$ 

3Is device name LD’? 

iBr if not 

iIs standard system LD support included? 
iBr if yes -- Don’t load LD 

iLoad LD 

sPoint to table of devices to skip 
iIs this a device to be skipped? 
iBr aif yes 

sReached end of skip list?’ 
iLoop if not 

See if we have already icaded the handler for this device 

MOV 
BEG 
CMP 
BEG 
SUB 
BGT 

This handler is to be loaded. 

Get default TSX-Plus control 

MOV 
CMP 
BNE 
BIS 
BR 

NUMDEV, R1 
3 
Ra, PNAMECRI) 
5% 
#2,R1i 
4% 

#DVFLBS: R1 
R2, DV@ENAMCRI) 
7% 
DVSFLECRI). R4 
8 

iGet index for last device 

iBr if no devices installed yet 

;See if this device is already installed 
iBr if already installed 

iMore installed devices to check? 
sLoaop if yes 

flags for this device. 

Point to start of table 

iSearch for device in the table 

iBr if this is not it 

sCombine default flags 

am
, 

i
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INSCK1 -- Determine if a handler should be installed 

$8 020332 062701 900004 7s: ADD #DVSESZ,>R1 iPoint to next entry 
59 020336 020127 000516’ CMP Ri, #DVFLND iChecked all entries? 
60 020342 103765 BLO 5S iLoop if not 
ol i 

622 3 If this is a DMA device, set flag saying buffers must be on 
63 ; even byte boundaries. 
64 i 

65 020344 032704 0000006 S$: BIT HDXSDMA, R4 iIs this a DMA device? 
66 020350 001402 BEG 10% iBr if not 
67 020352 052704 0000006 BIS #DXFEBA; R4 iS5et even-buffer-boundary flag 
68 3 
59 3 Load this handler 
70 i 
71 QO20356 000241 104: CL iSet flag saying to load the handler 
72 020360 000401 BR ae) 
73 i 

74 i Do net load this handier 
795 F 

76 020362 000261 DS: SEC iSet flag saying not to load the handler 
77 F 

78 3 Finished 

79 ; 

80 020364 012601 DS: MOV (SP)+,R1 
81 020366 000207 RETURN 

“
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INSCK2 -- Additional checking for handier installation 

i SETTL INSCK2 -—- Additional checking for handier installation 
2 TTT ST cer tee satan coms eat ston nem Set sess steih stts cones senes ete sate soume fenen east cate sear chap: sete sue cont? ra Ste ceume sim sian Gene omnis cette tenn summits Shun seam Anes Sinem te Sih sets sate Goth sews sitin Sette wenn seury Ste coat Unite fitin omen wont Sooty Ste Ones Gin SnD Some SOND feume Seth fen mrune sess ust mies aneet Sse sie cutee 

3 3 INSCK2 is called to determine if a device handler should be instelled. 
4 i 

5 j Inputs: 

6 i R2 = RadSO device name (without unit number). 

7 i 

8 i Outputs: 

9 j C-flag cleared ==> Load this handler. 
10 i C-fFlag set ==> Do not lcad this handler. 

1i i If the handler is to be loaded, its block 0 is in WRKBUF and channel 

12 i number 1 is opened to the handler file. 
i3 3 

14 020370 010146 INSCKe2: MOV Ri, -(SP) 

15 020372 010246 MOV R2,-(SP) 

16 020374 010346 MOV R3, -~(SP) 

17 020376 010446 MoV R4, -(SP) 

18 020400 010544 MOV RS, -(SP) 

19 020402 013744 000004 MOV @#4, ~(SP) i Save the bus timeout vector 

20 020406 013746 900010 MOV @#10,—-(SP) iSave illegal instruction vector 
21 ; 

aed i; 6d Try to lookup handler file on system disk 
eae | 

24 020412 O10237 000202 MOV Re, HANNAMN+2 Set the device name for the lookup 

295 i335 Don’t change channel # without changing STDVTB 

26 020416 _ LOOKUP #AREA, #1, #HHANNAM: Try to open the handler file 

27 020436 103006 BCC 1s iBr aif we found the handler file 
293 j 

29 i Error -- Cannot find handler file 

30 

31 020440 012700 001510’ es: MOV HCFHMSG, RO ;Can’t find handler 

Se 020444 004737 O221027 CALL HLERR iSee if should abort initialization 

33 020450 000137 020760’ JMP 13% 

34 3 

39 +; We were able to open the handler file. 
36 i Read in block O of handler. 

37 i 

38 020454 if: .READW #AREA, #1, WRKABUF, #256.;,#0O i Read block O inte WRKBUF 

39 020512 103006 BCC 3H iBr if read oak 

40 020514 012700 001552’ MOV #ERHMSG, RO iError during read 

41 020520 004737 022102’ CALL HLERR 7 

42 020524 000137 0207607 JMP 134 

43 j 
44 i Determine if the handler is supported under the current RT-11 version 
45 F 

46 020530 012700 900322’ 3s: MOV #HVTBL, RO iPoint to table with handler version info 
47 020534 013701 0001527 MOV WRKBUF, R1 iPoint to buffer with block O of handler 
48 020540 116101 00600006 MOVB H DSTS(RI),.R1I iGet device ID code fram handler 
49 020544 120160 000000 DIS: CMPB Ri, HV#IDiRO) iCompare handler ID code with table entry 
90 020550 001011 BNE Ds sBr aif this entry not for this handler 
51 020552 026037 000002 000156’ CMP HV$VER(RO), RTVPTR 3; Is handler valid for this version? 
92 020560 101412 BLOS 34% iBr if OK 

93 020562 012700 001616" MOV #HERHNDY: RO iWrong version of RT for handler 

54 020566 004737 O22102’ CALL HLERR iSee if should Report error and abort 

99 020572 000472 BR 13% 

96 020574 062700 000004 wis: ADD #HV$$SZ, RO iPoint to next handler version table entry 
37 020600 020027 000336’ CMP RO. #HVEND iAre there more entries? 

a
.
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vis iLoop if more to check 

i Check handler sysgen options 

WRABUF, RO iPoint to buffer with handler block 0O 
#SGSMMU.H. GENC(RO);i Was handler genned with XM support? 
46 iBr aif yes 

#HSGER, RO iError if not XM version of handler 
HLERR 
13% 
H. GEN(RO), HGENFL: Save handler susqen flags for later 

address specified in the handler to see if the 
ce for this handler exists 

#TRCSET. @#4 
#TRCSET, CHILO 

iCatch bus timeout traps 
sCatch illegal instruction traps 

WRABUF, RO iPoint to start of block O of handler 

H. CSR(RO), Ri iGet address of CSR for device 

wh ;Br if no CSR specified 

(R1) iIs CSR accessible’ 

re iBr if ok 

#NOCSRR, RO i Trap occurred while accessing CSR 
HLERR iSee if should report error and sbort 

138 

installation code. 

The installation code will set the C-flag if the handler should 

#H. INS, RO iOfFfset 200 in block O 
@RO iDoes any installation code exist? 

11% iBr if no driver installation code 
i Save RT-11 RMON pointer 

;Set TSX-Plus RMON pointer 
@#RMON, ~( SP) 
#MONVEC, @#RMON 
RPRVEC,R3 iGet pointer to Pro vec addr routine 

@RO iCall the installation code 

(SP)+, @#RMON ;Restore RT-11 RMON pointer 
134 iC-flag now indicates handler load status 

#ERHINS, RO iError occured in handler installation code 

HLERR 

13% 

; Finished with installation verification. 

iClear the c-~bit for driver installation 

sRestore illegal instruction vector 

iRestore the bus timeout vector 

(SP )+, @#1IO 
(SP )+, @#4 
(SP)+,R5 
(SP)+,R4 
(SP)+,R3 
(SP)+, Re 
(SP)+, Ri 

INSCK2 -- Additional checking for handler installation 

58 020604 103757 BLO 

39 ; 

60 

61 i 

62 020606 013700 000152’ 544: MOV 

63 020612 032760 0000006 0000006 BIT 

64 020620 001005 BNE 

65 020622 012700 002027’ MOV 

56 020626 004737 022102’ CALL 

67 020632 000452 BR 

68 020634 016037 oO000006G 000240’ 44: MOV 

59 3 

70 3 Check the 

71 3 hardware d 

72 3 

73 020642 012737 %0O17132’ 000004 MOV 

74 020650 012737 017132’ OO00010 MOV 

75 020656 013700 9000152’ MOV 

76 020662 016001 0000006 MOV 

77 0206665 001407 BEG 

78 020670 005711 TST 

79 020672 103005 BCC 

80 020674 012700 001670’ MOV 

81 020700 004737 O22102’ CALL 

B82 020704 000425 BR 

8a ; 

84 3 Execute the device 

85 j 

86 3 not be loaded 

87 3 

88 020706 062700 0000006 wa) ADD 

89 020712 005710 TST 

90 020714 001420 BEG 
91 020716 0137445 0000006 MOV 

92 020722 012737 o00000G 90000006 MOV 

93 020730 013703 d000000¢ MOV 

94 020734 004710 CALL 
95 020736 012637 000000¢ MOV 

9& 020742 103006 BCC 

97 020744 012700 0017217 MOV 

98 020750 004737 O22102’ CALL 

99 020754 000401 BR 

100 i 

101 

102 i 

103 020756 000241 11s: CLC 

104 020760 012637 900010 13s: MOV 

105 020764 012637 000004 MOV 

106 020770 012605 MOV 

107 020772 012604 MOV 

108 020774 012603 MOV 

109 020776 012602 MOV 

1190 021000 012601 MOY 

111 021002 000207 RETURN
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STDVTB -- Set up device table entries for a device 

i .SBTTL STDVTB -- Set up device table entries for a device 
4 Fm ee me ee ee es ce sn ey nme am em a em, ee mn se ——— ~ a oe cee 

3 > $STDVTB is called to set up device table entries for a device whose 
4 i handler is being loaded. 
i) i 

os i Inputs: 

7 i Re = RadSO name of device (less unit number). 

8 i R4 = DX#xxx device flags for DVFLAG table. 
9 j Biock O of the handler must be in WRABUF. 

10 ; Channel i must be open ta the handler file. 
il ; 

12 is Outputs: 
i3 i R4 = Device table index number for this device. 

14 F NUMDEV = Incremented by 2. 
15 i PNAME(i) = Rad50O name of the device. 

16 ; DVSTAT(i) = Device status flags. 

17 ; DVFLAG(i) = TSX-Plus control flags. 

18 3 HANSTZ(i) = Size of handler (bytes). 

19 3 DEVSIZ(i) = Size of device (blocks). 

20 i 

21 021004 STDVTS: 
am j 

a3 ; Increment device counter 

24 3 

25 021004 062737 9000002 d000000G ADD #2, NUMDEV iSay another device added to tables 

26 021012 013700 O00000G MOV NUMDEV, RO iGet device index number 
27 3 

29 s Set up PNAME and DVFLAG. 
29 3 

30 021014 010260 000000¢ MOV R2, PNAME CRO) ;Set permanent device name 
31 021022 010460 dO00000¢6 MOV R4, DVFLAG CRO) iSet up TSX-Plus control flags for the device 

ve Ps i 
33 j Set HANDSK entry to 1. 

34 i; This entry is supposed to hold the absolute block number on the disk where 
39 > block 1 of the handler is located. We set to 1 because all I10 we do 
36 3 on behalf of the handler is relative to the base of the handler rather than 
37 i ‘tTelative to the start of the disk. This is critical during handler 
38 ; load/fetch code. 

39 i NOTE:: This table is replaced during KMINIT by the location of handler 
40 3 block 1 relative to the start of the disk so that utilities can find 

41 3 the handler files in the same way as under RT-11. 

42 ; 
43 021026 012760 9000001 90000006 MOV #1, HANDSK (RO) iSet block 1 relative offset of handler file 
44 3 

45 s Extract parameters from handler block 0 

46 ; 
47 021034 010004 MOV RO, R4 iCarry device index in R4 
48 021036 013700 000152’ MOV WRABUF, RO iPoint to block O of handler 
49 021042 016064 0000006 000000¢6 MOV H. SIZ(RO), HANSIZ(R4) ; Set handler size 
50 021050 016064 O000000¢6 0000006 MOV H. DVSZ(RO), DEVSIZ(R4) iNumber of blocks on device 

51 021056 016064 9000006 000000G MOV H. DSTS(RO), DVSTAT(R4) i Set device status flags 
ve i 

Di i Disable MOUNTs and data caching for certain devices 
04 i 

55 021064 032764 0000006 0000006 BIT #DS#$DIR, DVSTAT(R4) 3; Is this a directory structured device? 
96 021072 001404 BEQ 1% iBr if not -- No mounts allowed 

57 021074 032764 oO000006 0000006 BIT #DS@NRD, DVSTAT(R4) i Non RT-11 directory structure (mag tape)? 
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STDVTB -~ Set up device table entries for a device 

58 021102 001403 BEG ee iBr if not 
59 021104 052764 O00000C 0000006 1s: BIS #<DXSNMT ! DX#NCAS,. DVFLAGIR4) 
40 ; 
él 3 Finished 

62 ; 
63 021112 000207 DS: RETURN 

iDisable mounts and data caching Fa
) 
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LDHNLO -- Load device handler into low memory 

i .SBTTL LDHNLO -~- Load device handler into low memory 

= Be me ee ae ec cee a tee ee em ee me Sa SSE a on ui a Aa Sn er em 

3 i LDHNLO is called to load a device handier into low memory. 

4 j 

5 3 Inputs: 

& 3 R4 = Device index number. 

7 i RS = Address of start of free memory area. 

8 i 

9 > Outputs 
19 ; RS = Address of new start of free memory area. 

ii ; 

12 021114 010346 LDHNLG: MoV R3,. -(SP) 
is ; 

14 i Determine if we have enough free memory space to read the handler 

15 j 
16 021116 005064 90000006 CLR HANPAR (R4) iSay this handler is not mapped 
17 O21122 010500 MOV RS, RO iGet current top of memory address 
18 021124 0164403 9000006 MOV HANSIZ(R4).R3 iGet size of handler 
19 021130 0460300 ADD R3,RO iGet address above top of handler 
20 021132 004737 027630’ CALL CHKAMEM iSee if handler will fit in memory 
2i i 

a ; Handier will fit. Read it into memory. 

eo } 
24 0211396 006203 ASR R3 iGet number of words to read 

29 021140 .READW #AREA, #1,R5,. RO. #1 
26 021174 103005 BCC 1$ iBr if read ok 
27 021176 012700 001552’ MOV #ERHMSG: RO iError reading handler 
28 021202 004737 O22102’ CALL HLERR >See if should Abort initialization 
29 021206 000414 BR 2 
30 3 

31 i Set address of handler entry point and compute address beyond 

32 j end of the handler. 
33 i 
34 021210 010564 0000006 1G MOV RS, HANENT(R4) iSet address of handler entry point 
35 021214 062764 000006 0000006 ADD #5, HANENT(R4) i (Point to fourth word of handler) 
36 021222 006303 ASL. R3 iConvert handler size ta bytes 
37 021224 060305 ADD R3.R5 ;Point beyond end of handler 

38 F 
39 3 Set up table of addresses of support routines at end of handler. 

40 j 
41 021226 010503 MOV R5,R3 iGet address past end of handler 

42 021230 004737 dO22010’ CALL STHNPYV ;Set up pointer vector in handler 
43 ; 

44 i If handler has any load-time exectuion code, run it now 
45 3 

46 021234 004737 oO22152° CALL DOHNLC iRun any load-time code for handler 

47 3 
49 3 Finished 

49 i 

50 021240 012603 2s: MOV (SP)+,R3 
91 021242 000207 RE TURIN 

m™
, 
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GETHNH ~~ Load handlers into extended memory 

1 SBTTL GETHNH —-- Load handlers into extended memory 
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3 3 GETHNH 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 

2 i by GETHNL. 
von i 

7 j Inputs: 

8 ; RS = 64-byte block number of top of free memory area. 

9 ; 

10 ; Outputs: 

11 3 RS = 64-byte block number of new top of free memory area. 
12 3 
13 9021244 010446 CETHNH: MOV R4,~-<{SP) 
14 F 

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

18 
19 021246 012704 000002 MOV #2, R4 iGet index for first device entry 
20 3 

21 ; See if this device has a mapped handler 
ee F 

23 021252 005764 0000006 1$: TST HANPAR (R4) iIs this handler mapped? 
24 021256 001402 YEG ag iBr af not 
20 j 

26 + We found an entry for a device with a mapped handler. 
27 i Load the handler. 
29 3 

29 021260 004737 021302’ CALL L.DHNHI iLoad a mapped handler 

30 i 

31 i Look for more mapped handlers 
32 3 
33 021264 062704 000002 2h ADD #2,R4 is Increment device index 
34 021270 020437 O00000G CMP R4, NUMDEV iChecked all devices? 
35 021274 10176646 BLOS 1% iLoop if not 
36 3 

37 3 Finished 

38 i 
39 021276 012604 MOV (SP)+, R4 
40 021300 000207 RETURN 

a
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LDHNHI ~~ Load device handler into extended memory 

1 SBTTL 

2 i 

3 ; 

4 i 

9 i Inputs: 

6 i R4 

7 ; RS 

8 3 

9 i Outputs: 

10 F RS = 

il i 

i2 021302 010146 LDHNHI: MOV 

13 021304 010246 MOV 

14 021306 010346 MOV 

15 021310 010446 MOV 

16 ; 

17 3 Open channel 

18 i 

19 021312 016437 oO000006 000202’ MOY 

20 021320 016437 0000006 000146’ MOV 

21 021326 . LOOKUP 

22 0213946 103006 gcc 

23 021350 012700 001510’ MOV 

24 621354 004737 do22102° CALL 

25 021360 000137 021770" JIMP 

2o i 

a7 i Read black 

28 j 

29 021364 013702 000152’ 8s: MOV 

30 021370 . READW 

31 021424 016237 o000000G 000240’ MOV 

32 i 

a3 

34 3 

35 021432 012764 0000066 0000006 MOV 

36 3 

37 i 

38 F 

39 i 

40 021440 016402 0000006 MOV 

41 021444 005202 INC 

42 021446 042702 000001 Bic 

43 021452 010200 MOV 

44 021454 062700 000077 ADD 

45 021460 072027 177772 ASH 

4& 021464 060037 dO000000¢G ADD 

47 021470 160005 SUB 

48 021472 010564 O000006 MOV 

49 021476 010537 000126’ MOV 

50 021502 012737 oo00001 000142’ MOV 

ol j 

ed 

53 ; 

54 021510 010203 1s: MOV 

55 021512 020327 001000 CMP 

56 021516 101402 BLOS 

57 021520 012703 001000 MOV 

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

Device index number. 

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

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

R1,-(SP) 
Re, ~( SP) 
R3.-(SP) 
R4,-(SP ) 

1 to the handler file. 

PNAME(R4), HANNAM+2 i Set the device name for the lookup 
PNAME(R4), CURNAM: Set name in case we have an error 

#AREA, #1, #HANNAM:i Try to open the handler file 

a iBr af we found the handier file 

#CFHMSG:, RO iCan’t find handler 

HLERR sSee if shovuid Abort initialization 

of 

of the handler file and extract some information 

WRABUF, Re iGet address of work buffer 

#AREA, #1,R2,#256.,.#0 ; Read block O of handler 

H. GEN(R2), HGENFL:i Save handler sysgen flags 

j Set virtual address of handler entry point 

#VPAR5+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 ;Make sure handler size is even 

#1,R2 

R2,RO 

#63.,R0 sRound up to # 64-byte blocks 
#-4, RO iGet # 64-bute blocks for handler 

RO, MHNSITZ iAccumulate total space for mapped handlers 
RO. RS iReserve room for handler 

RS,» HANPAR (R4) iSet mapping value for handler 

RS, HMAP iSet initial PAR base for handler 

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

i Begin loop to read handler into memory 

R2,R3 iGet remaining size of handler 

R3, #512. iCompare with max we can read at one time 

as iBr if we can read remainder of handler 

#512.,R3 iRead one block 

m
m
,
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LDHNHI -- Load device handler into extended memory 

58 021524 1460302 es: SUB R3,Re2 sReduce amt of handler left to read 
09 ; 
60 +; Read next block of handler 
61 i 
62 021526 006203 ASR R3 iGet # words to read 
63 021530 013701 000152’ MOV WRABUF, R1 ;Get address of buffer for read 
64 021534 .READW #AREA, #1,R1,.R3,FILBLK iRead a block 
65 021570 103005 BCC 3t iBr if read ok 
66 021572 012700 001552’ MOV #ERHMSG, RO iGet error message 
6&7 021876 004737 O22102° CALL LERR iSee if should Abort initialization 

68 021602 000472 BR 9% 
69 i 
76 i Move the code we just read into the XM area for the handler 
71 é 

72 021604 012700 0000006 3S MOV #VPARS, RO iGet virtual address of mapped region 
73 021610 DISABL i#% Disable interrupts ## 
74 021616 013746 O00000¢ MOV @H#HKPARS, —( SP) i3;; Save current mapping of PAR 5 
75 021622 013737 000126’ 000000¢ MOV HMAP, @#KPARS 3:3; Get up mapping to get to XM area 
76 021630 052737 oO00000G 0000006 Bis #MMENBL, @HSROMMR:;; Enable memory management 
77 021636 105737 O000006 TSTB MEM256 i+; Does machine have > 256KB? 
78 021642 001403 BEQ 4 $335 Br if not 
79 021644 O52737 oO000006 GO0000G BiS #EMMAP, @HSRGMNMR 1:3; Enabie extended memory addressing 
80 021652 012120 AG: MOV (RL)+, (RO)+ ii3 Move from WRKBUF toa XM region 
B81 621654 0677302 SO RG. 4% i3i3;Loop till all moved 

B82 021654 105737 o00000¢6 TST MEM254 i;;i Does machine have + 2£56KB2 
83 021662 001403 BEG oS 34 Br af not 

84 021664 042737 0000006 0000006 BIC #EMMAP, @HSRAMMR 5:; Disable extended memory addressing 

85 021672 042737 O000006 0000006 5: BIC #MMENBL,. @HSROMMR:i i; Enable memory management 
86 021700 012637 90000006 MOV (SP )+, @HKPARS i3; Replace PAR 5 mapping 

87 021704 ENABL. i; ## Enable interrupts ## 
88 i 
89 i See if there is more to read 
90 ; 
91 021712 062737 O00010 000126" ADD #8. . HMAP i Increase XM region base 
92 021720 005237 000142’ INC FILBLK iIncrement file block number 
93 021724 005702 TST Re iIs there more to read? 
94 021726 001270 BNE Lt iLoop if more to read 

95 i 
9& i We have finished moving the handler into its XM region. 
97 i Set up addresses of system routines in a vector at the end of the handler 
98 3 
99 021730 9012703 90000006 MOV #VPARS, RG iGet virtual address of handler base 

100 021734 066403 0000006 ADD HANSIZ(R4),.R3 iGet virtual address beyond end of handler 
101 021740 004737 022652’ CALL HANMAP i333 Map KPARS to the handler 
102 021744 004737 d022010’ CALL STHNPYV 353; Set up handler pointer vector 
103 021750 004737 022726’ CALL HANUMP sRestore mapping 
104 i 
105 ; tf handler has any load-time code, run it now 
106 i 

107 021754 010537 000134’ MOV RS» FMEMHI iSet addr of top of free memory area 
108 021760 004737 022152’ CALL DOHNL.C iRun any load-time code for handler 
109 021764 013705 000134’ MCV FMEMHI, RS iGet new top of free memory address 
110 i 
111 i Close the handler file 

lie i 
113 021770 OS: CLOSE #1 iClose the handler file 
114 i 

aa
n 

m
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LDHNHI -- Load device handler into extended memory 

115 
116 
117 
118 
119 
120 
121 

021776 
022000 
022002 
022004 
022006 

012604 
012603 
012602 
012601 
000207 

Finished 

MOV 
MOV 
MOV 
MOV 
RETURN 

{SP )+, R4 

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

la
te
d
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STHNPV -- 

S
O
N
G
 

u
h
 
W
h
e
 

022010 

022012 
022016 
022022 
022030 
022032 
022036 
022044 
022046 
022052 
022056 
022062 
022066 
022072 

022076 
022100 

010346 

012743 
012743 
032737 
001402 
012743 
0392737 
001402 
012743 
012743 
012743 
012743 
012743 
012743 

012603 
000207 

0000006 
0000006 
0000006 

0000006 
0000006 

OO00006 
0000006 
0000006 
0000006 
O0O0000¢ 
0000006 

000240" 

O00240 * 

Initialize pointer vector in a handler 

.SBTTL STHNPV == alize pointer vector in a handler 
‘Tt Sam oes eneee stmee rman wesee tam eae sents save stat sui sees anne mente eties ene rome ance: cow seest senet meete seats soem eoste ances Same cteve seete anete setin senme chim seme tuosm case cimen veer steer sep treet secet stern croce sueet snaey Stsns canes Somme Stee Stet cee: SESEC secs GAs GUL SCUGS SSSGi GiGts Sper ommun crete eteun qcort conte stum> cease tutte swe anger srets ime: anwes geese € 

STHNPV is called to initialize the pointer vector at the end of a 
handler which provides the addresses of various system routines to the 

; handier. 

3 Inputs: 

3 R3 = Address beyond the end of the handler. 
; HGENFL = Sysgen option flags for the handler being loaded. 

STHNPV: MOV R3,-(SP) 

+ Set up addresses in the pointer vector 

MOV #FORK; -(RG) sAddress of fork routine 

MOV #INTEN, —(R3) sAddress of inten routine 
BIT #SCGS$IOT.HGENFL i Does handler want timeout support? 
BEG 2 iBr if not 

MOV #IOTIMR, -(R3) iSet address of timeout support routine 
af BIT #S5C$ELCG,HGENFL i Does handler want error logging support? 

BEQ 3H iBr if not 

MOV #ERRLOG, — (RG) iSet address of error logging routine 

3%: MOV #PTWRD, —-(R3) 
MOV #PTBYT, ~(R3) 
McK #GTBYf, -(R3) 
MOV #MPPHY, —<(R3) 
MOV #RELOC, ~(R3) 

i Finished 

MOV (SP)+,R3 
RETURN



STHNPV -- 

O
Q
O
N
 
G
u
s
 

i)
 
h
e
 

022102 
022104 
022110 
O22112 
022120 
022124 
022130 
022134 
O2@2i42 
022146 
022150 

010001 
105737 
001416 

013700 
004737 

Cie ie ae Oe ae ele 

000261 
000207 

0000006 

000146" 
030020 ” 

7 ra 

004102 ° 

RO 

» 
SL
 
T
T
)
 

HLERR: 

op: 

MOV. 
TSTB 
BEQ 
. PRINT 
. PRINT 
MOV 
CALL 
_ PRINT 
JMP 
SEC 
RETURN 

RO, R1 
VINABT 
9 
#TSXHD 
Ri 
CURNAM, RO 
PRTRSO 
#CRLF 
INISTP 

TSINIT -- TSX startup initializ MACRO VO5.05 Tuesday 17-Jan-89 13:55 Page 59 
Initialize pointer vector in a handier 

Error occured while loading device handler. 

error message address: CURNAM = device name. 

i;SAVE ERROR MESSAGE ADDRESS 
;ABORT OR JUST PRINT MESSAGE? 
iBR IF NOT ABORT 
iPRINT ERROR MESSAGE HEADING 
#PRINT ERROR MESSAGE 
iGET RADSO DEVICE NAME 
iPRINT DEVICE NAME 

ABORT INITI ALIZATI 
iMAKE SURE CARRY [5 SET 

m
m



a,
 

TSINIT -- TSX startup initializ MACRO VO5S.05 Tuesday 17-Jan-89 13:55 Page 60 
DOHNLC -- Execute and handler load/fetch code 

1 .SBTTL DOHNLC -- Execute and handler load/fetch code 

2 Fe ce eS 

3 ; If the handler being loaded has any Load-time execution code, read it 
4 j into our work buffer and execute it now. 

9 } 

6 3 Inputs: 

7 i R4 = Device index number of handler that is being loaded. 

8 i 
9 3 Outputs: 

19 3 C-flag is set on return if load code signals an error during its 

11 i execution. 

12 i 
13 022152 010146 DGHNLC: MOV Ri,-(SP) 
14 022154 010245 MOV R2,—-(SP) 
15 022156 010346 MOV R3, -(SP) 
16 022160 010446 MOV R4,-(SP) 
17 O22162 010546 MOV RS, -(SP) 
1 

19 i Examine ist word of handler to see if it could have any load-time code. 
20 ; 

21 022164 0016405 dO00000¢ MOV HANENT (R4),.R5 iGet address of handler entry point 
ee 022170 004737 dO0e22552’ CALL HANMAP iiiMap KparsS to handler if mapped handier 

23 022174 016500 900004 MOV 4¢(R5),R0 33;Get Ist instruction located at 4 in handler 
24 022200 004737 O2272b’ CALL HANUMP iRestore normal mapping 
25 022204 020027 000240 CMP RO, #240 iIs it a NOP’ 
26 022210 1039516 BLO 7% iBr if can’t be any load code 
27 O22212 020027 000277 CMP RO: #277 i 
28 022216 101113 BHI 7% iBr if can’t be any load code 

29 O22220 132700 000004 BITB #4,R0 iIs there load code? 
30 022224 001510 BEG 7% iBr if not 
al ; 

oe i Handler may have load code. 
33 i Read block O of handler and get offset to load code. 
34 j 
39 022226 013702 000152’ MOV WRKBUF, Re iGet addr of our work buffer 
36 022232 .READW #AREA, #1,.R2,.#256.,#0 ; Read block O of handler 
37 022266 O22227 031066 CMP (R2)+, #°RHAN iIs this a new type handler? 
38 022272 001069 BNE 7% iBr if not 
39 022274 016203 000004 MOV 4(R2),R3 iGet offset to load code 
40 022300 001462 BEQ 7% iBr if there is none 

41 i 
42 i There is load-time code. 

43 i; Read into WRABUF the portion of the handler with the load code. 
44 3 
45 022302 O020327 001000 CMP R3, #1000 iIs load code in biock O of handler? 
44 022304 103424 BLO 1t iBr if yes 
47 022310 010302 MOV R3.R2 iGet offset to start of load code 
48 022312 072227 177767 ASH #-9 Re iConvert to a block number 

49 022316 042702 177400 Bic #°C377,R2 iClear all but block number 

90 022322 .READW #AREA, #1. WRKBUF, #512.,.R2 iRead 2 blocks from handler file 

oil i 

32 i The load code is now in WRKBUF. Set up and execute it. 

33 : 
54 022360 010437 0001447 1: MOV R4, CURDEV iSave current device index number 

99 022364 042703 177000 BIC #°C777,R3 iGet offset within block of load code entry pt 
96 022370 010300 MOV R3, RO iGet entry point offset 
57 022372 063700 000152’ ADD WRABUF, RO iAdd base address
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DOHNLC -- Execute and handler load/fetch code 

58 022376 013701 Oo0000006 MOV RPRVEC,R1 iGet pointer to GETVEC routine for Pro 
59 022402 012702 oO00000C MOV #MAXDEV#2, R2 Get 2*# entries in device tables 
60 022406 012703 000004 MOV #4,R3 ;Set code saying this is load code 
451 022412 012705 0000006 MOV #HANENT, RS iPoint to handler entry address vector 

62 022414 060405 ADD R4,R5 ;Point to entry cell for this handler 

63 022420 004737 022652’ CALL HANMAP i3iMap KparsS to handler if it is a mapped 
64 022424 012704 022502’ MOV #1. DREAD; R4 33;Get pointer to Read routine 
65 022430 004710 CALL (RO) i3;Execute the load code 
66 022432 103407 BCS at 333 Br if handler load code signaled an error 
67 3 
68 i; Fetch/iload code ran ok. 
469 i Turn of F handler mapping. 

70 3 

71 022434 012737 001400 9000006 MOV #1400, GHKPARSG i+;Restore original mapping for RT-11 
72 022442 004737 022726’ CALL HANUMP iUnmap the handler 
73 022446 000241 78: CLC iClear the carry flag for return 

74 022450 000406 BR oF 
795 3 

76 3 occurred in fetch/load code 

77 j 

78 022452 012737 001400 0000006 24: MOV #1400, @HKPARSG 33; Restore original mapping for RT-1il 
79 022460 004737 022726 ° CALL HANUMP iUnmap the handier 
BO 022464 000261 SEC :Set the carry flag for return 
81 j 

Be i Finished 

83 i 

84 022466 012605 FS: MOV (SP)+,R5 
85 022470 012604 MOV (SP)+,R4 
86 022472 012603 MOV (SP)+,R3 
87 022474 012602 MOV (SP)+, R2 
88 022476 012601 MOV (SP)+,R1 
89 022500 000207 RETURN 

m
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LDREAD -- Perform I/0 for handler load code 

1 SBTTL LDREAD ~~ Perform I/0 for handler laad code 
2 JE ee ee meee core core erm stn meet ante cts eens sone cou ett tees seo seme Stne ines stan sat sete tne SON some seme mee corey me SPAS FY SEONG SL SSE AEE SSE SRG Sh Gres SY SESS SG SN Se tinea Ste SEE SiS AIRY SNH rere SND vee Sr Hn rey trib san Aete SRY crt Mee” fmt sete enone 

3 i This routine performs Read operations for handler load code. 
4 i It simulates the operation of the bootstrap read routine. 
3 i When called, Channel 1 must be open to the handler file. 

& i 
7 j Inputs 

8 ; RO = Block number within handler file to be read. 
9 j Ri = Number of words toa read. 

19 i R2 = Buffer address 
11 3 

i2 i Outputs 

13 3 C-flag is set if a Tread error occurs 

14 i 

15 022502 010046 LDREAD: MOV RO, -(SP) 
16 022504 010446 MOV R4,-(SP) bai 
17 022506 010004 MoV RO, R4 i3;Get starting block number 
4 . 

19 i Save current mapping information 
20 i 

21 022510 105737 O00000G TSTB MEM256 33; Does machine have > 256? 
22 022514 001402 BEQ it ii Br if not 
23 022516 013746 0000006 MOV @#SR3MMR.-(SP) i:3;iSave extended memory address register 
24 O22522 013746 O00000¢ Ls. MOV @#SROMMR, -(SP) iiiSave memory mapping 

29 022526 013746 0000006 MOV @#KPARS, — (SP) ii; Save current KPARS mapping 
26 022532 013746 O00000G MOV @HKPARSG, ~—( SP) i3; Save current KPARG mapping 
27 022536 012737 001400 0000006 MOV #1400; @RKPARSG 333 Restore original mapping for RT-11 
28 i 

a? i Turn of Ff handler mapping 
30 i 
31 022544 004737 022726’ CALL HANUMP Turn off handler mapping 
3a i 
33 i} Read the requested data from the handler 
34 ; 
39 022550 .READW #AREA, #1,R2,R1,R4 ;Read the blocks 
36 022602 103420 BCS 9 iBr if read error 
37 ; 

38 i Restore handler mapping 
39 i 
40 022604 013704 000144’ MOV CURDEV, R4 iGet current device index 
41 022610 004737 022652’ CALL. HANMAP ii;Map KparsS if necessary 
42 i 

43 i Restore mapping information 

44 i 

45 022614 012637 9000000¢ MOV (SP )+, @HKPARS ii; Restore KPARS mapping 
46 022620 012637 0000006 MOV (SP )+, @HKPARS 53; Restore KPARS mapping 

47 022624 012637 QOQ000006 MOV (SP)+, @HSROMMR i3;; Restore memory mapping 
48 022630 105737 9000006 TSTB MEM256 ii; Does machine have > 256? 
49 022634 001402 BEG 2 $33 Br if not 

90 022636 012637 90000006 MOV (SP)+, @#HSR3EMMR iiiRestore extended memory address register 
oi i 
ve i Finished 
23 i 
94 022642 000241 Poe CLC iiiSignal success on return 
99 022644 0612604 2S: MOV (SP)+,R4 
96 022646 012600 MOV (SP)+, RO 
97 022650 000207 RETURN
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HANMAP -- Set up KPARS to access a mapped handler 

i SBTTL HANMAP ~- Set up KPARS to access a mapped handler 

= je er cee eae ee ee i es me mm i se em he ae em ett emer 

3 ; This routine is called to determine if a handler is mapped and if so 

4 3 to turn on mapping and set up KPARS to access the mapped handler. 
v j If the handler is not mapped, mapping is not turned on and KPARS is 

& i not altered. 
7 i Interrupts are left disabled by this routine. 

8 3 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 ; 

11 3 Inputs: 
12 i R4 = Device index number 

is i 

14 022652 ANMAP : 
15 i 

16 i Disable interrupts 
17 i 
18 022652 DISABL 33; Disable interrupts 
19 i 

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

ee 022660 012737 O000006 0000006 MoV #MONVEC; @#RMON 33; 5ay TSX-Plus is the monitor 
ea : 
24 i See if this handler is mapped 
5 

26 022666 005764 O900000G TST HANP AR (R4) iii Is this handler mapped? 
27 022672 901403 BEG a: 333 Br if not 
28 j 
29 3 This handler is mapped. 
30 i Set up mapping to access it. 
ai i 
32 022674 016437 0000006 0000006 MOV HANPAR(R4), @#KPARS;:;;Map KPARS to the handler code 
33 022702 052737 O00000G 0000006 94: BIS #MMENBL, @#SROMMR: i; Enable memory mapping 
34 022710 105737 o000000¢ TSTB MEM256 333; Does machine have > 2546KB? 
35 022714 001403 BEG 10% $33 Br if not 
36 022716 052737 O000006 0000006 BIS #EMMAP, G@HSROMMR i:; Enable extended memory addressing 
37 i 
38 i Finished 
39 i 

40 022724 000207 10: RETURN 
41 
42 SBTTL HANUMP —-- Turn off memory mapping to a handler 

43 BT me et meee ec et st tm a a em er em ih ey pt i et ns ne 

44 i This routine is the companion to HANMAP. It turns of f memory mapping 
45 3 and restores KPARS to its normal mapping value. 

46 ; Enter with interrupts disabled. Interrupts are enabled on return. 

47 + This routine also changes the RMON pointer back to RT-11. 

48 i 
49 022726 HANUMP : 
20 i 

oi i Turn of f memory management 
ve ; 

33 022726 105737 O00000G TSTB MEM256 ii; Does machine have > 254KB? 
54 022732 001403 BEQ 1 $33 Br if not 
55 022734 042737 oO00000G 0000006 BIC #EMMAP, GHSRSMMR 333 Turn of f extended memory addressing 
56 022742 042737 0000006 0000006 I¢: BIC #MMENBL, @#SROMMR; ii Turn of f memory mapping 
57 022750 012737 001200 90000006 MOV #1200, @HKPARS i33Reset KPARS to its normal mapping
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. 

TSINIT ~~ TSX startup initializ MACRO VO5.05 Tuesday 17-Jan-89 13:55 Page 62-1 
HANUMP -- Turn off memory mapping to a handler 

28 
29 Restore RMON pointer to RT1i 
40 F 
61 022756 013737 000046’ 0000006 MOV RTMNVC, @#RMON 333 Reset RMON pointer 
62 ; 
63 Enable interrupts 
64 
69 022764 ENABL iEnable interrupts 
66 

57 Finished 
468 

49 022772 000207 RETURN
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HANUMP -- Turn off memory mapping to a handler 

i _ IF EQ, <PROASM—-i> iNa handler XM support if Pro-only 
2 .SBTTL FNDHRB, HANXMR Inoperative Pro versions 
| Fc ee er re em me ee ee a ne ea tee een em mm ee eee, a ae era en oe ew ea et a ee ae 

4 3 None of the current device handlers on the Pro require handler XM 

7 i region support. Make sure they return intelligent errors if 

a j someone does try to use them. 
7 ; 

8 .ENABL LSB 
> FNDHRB: CLR Ri iPoint to next region control block (none) 

10 BR 1% iGo signal error and return 

11 3 
12 HANXMR: CLR R2 sReturn largest possible region size (none) 

i3 is: SEC iSignali error on request 

14 RETURN 
15 . DSABL LSB 
16 3 

17 _ IFF ;EQ, <PROASM-i> iInclude handler XM support for il versions 

18 _SBTTL FNDHRB ~~ iry to find a handler global region 
i9 BT er ne me ee st eh tee er mar ees ate ren a em rm fra ee ee et ee em ye a a ee eu a 

20 i This routine is called to try to locate an allocated XM region with 

ei ; a specified name. 
an i if a region cantrol block wath the specified name cannot be found, 
ev i the address of a free one is returned and the specified name is stored 

24 3 into the free block. 

20 i 

ad i Inputs: 
a7 i RS = Pointer toe 2@-word cell centaining Rad50O name of region to be found. 

23 3 

29 ; Outputs: 

30 ; C-flag cleared ==> Found the specified RCB. 
31 j Ri = Address of the RCB 
32 ; C-flag set ==> Could not find the specified RCB. 
33 i Ri = Pointer to a free RCB or O if no available RCB’s. 
34 3 

35 022774 010246 FNDHRE: MOV R22, ~( SP) 
36 i 
37 i Search for specified RCB and also remember if we see a free RCB 
38 3 
39 022776 005002 CLR Re iSay no free RCB found 
40 023000 013701 O00000¢ MOV HANRCB, Ri iPoint to start of RCB area 
41 023004 005721 TST (R1)+ iSkip over -1 word at front 
42 023006 005711 1$: TST (R1) iWhat is the status of this RCB 
43 023010 001002 BNE 2 iBr if this is not a free RCB 
44 023012 010102 MOV Ri,Re2 iRemember address of a free RCE 
45 0239014 000412 BR 3% 
46 023016 O21127 177777 2 CMP (Ri), #-1 iAre we at the end of the list? 
47 023022 001412 BEQ 4% iBr if yes 
48 023024 021561 900006 CMP (R5),46(RE) iCompare the names 
49 023030 001004 BNE 3H iBr af don’t match 
50 023032 026561 000002 000010 CMP 2@(RS), 10(R1) iCompare 2nd half of name 
91 023040 001417 BEG rake | iBr if found the RCB we were searching for 
52 023042 062701 000012 3S ADD #12,R1 iPoint to the next RCB 
53 023046 000757 BR 1% iContinue searching 
04 3 

ee i We could not find the specified RCB. 
96 3 if there was a free one. initialize the name. 

DF : 

m
m
,
 

a
m
,



a
 

TSINIT -- TSX startup initializ MACRO VO5.05 Tuesday 17-Jan-89 13:55 

FNDHRB -- Try to find a handler global region 

58 023050 0610201 4g: MOV Re, Ri 

59 QO23052 0014190 BEG oF 

60 023054 011561 000006 MOV (R535), 6¢(R1) 

61 023060 016561 000002 000010 MOV 2@(RS), 1OCR1I) 

62 023066 063761 000144’ 000010 ADD CURDEV, 1O(R1) 

63 023074 000261 Os: SEC 

64 023076 000401 BR 9S 

65 3 

656 ; We found the RCB 

47 i 

68 023100 000241 Foot: CLC 

69 i 

790 j Finished 

71 ; 

72 023102 012602 9S MOV (SP)+,R2 

73 023104 000207 RETURN 

Page 63-1 

i;Was there a free RCB? 

iBr if not 

iSet name in the RCB 

i fend word af name) 

iMake name unique to device 

iSignal that we did not find the RCB 

iSiqnal success on return
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HANXMR -- Allocate XM region during handler load 

i SBTTL HANXMR -- Allocate XM region during handler load 

ad ee ee ch tm ns me i i mm ra mam tm mn eer a ea et ey a ce 

3 3 This routine can be called by a handler as its is being loaded to 

4 i allocate an XM region for the handler. 
2 i 
& 3 Inputs: 
7 i Re = Number of 64—-byte units needed for XM region 
8 i 

9 i Outputs: 

10 i C-flag cleared ==> Successfully allocated a region 
ii i Ri = 64-byte address of base of allocated region 
12 i R2 = Requested size 

is i C-flag set ==> Could net allocate the region 
14 i Re = Largest available region size 
15 ; 

16 i Notes: FMEMLO and FMEMHI are used by this routine toe indicate the 

17 + bottom and top of the free memory area that can be allocated. 
18 } The allocation is done from the top of free memory downward. 
19 i FMENHI is updated to have the new top of free memory after the 
aO i; allocation has been done. 
21 i 
22 023106 010046 HANXMR: MOV RO, -(SP) 
2a ; 

24 i Get the totai amount of free memory space available now 
= s; and see if the requested region can be allocated. 
2h i 
27 0231190 013700 000134’ MOV FMEMHT, RO iTop af free memary 
28 023114 163700 000136’ SUB FMEMLO, RO i-~Base of free memory 
29 023120 020200 CMP Re, RO ;Do we have room for the requested region? 
30 023122 101006 BHI Bs iBr if not 
31 F 

32 i There is room for the reqion so allocate it from the top of memory 
33 3 
34 023124 160237 000134’ SUB R22, FMEMHI sAllocate the region 
35 023130 013701 000134’ MOV FMEMHI.R1 iReturn the address of the base of the region 
36 023134 000241 CLE iSignal success on return 
37 023136 000402 BR 3 
38 ; 

39 ; We are not able to allocate the region. 

40 i Return with C-flag set and the size of the largest possible region in Ra. 
41 3 
42 023140 010002 Bt MOV RO, Re iGet the size of the largest possible region 
43 023142 o00261 SEC iSignal failure on return 

44 i 
45 i Finished 

46 ; 

47 023144 012600 i MOV (SP )+, RO 
48 0239146 000207 RETURN 
49 
90 . ENDC i EG, <PROASM-1i> 
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HANXMR -- Allocate XM region during handler load 

1 _ IF NE. <PROASM—1> isIf assembling for PDP-11 
2 .SBTTL SETMIO -~ Set up information about mapped devices 

3 5 rm cree ce mm ect cn ee me ye im mm me et en Tr ne me ee me mea we me tne sme ma a ae 

4 i SETMIO is called to set up information about which devices have to have 
2 i their I/0 mapped through system buffers. I/O mapping is done for DMA 
ro ; devices with 18-bit controllers being used on Q@-bus systems with more 
7 j than 256Kb of memory. 

8 i The DX#MAP flag is set in the DVFLAG word for devices that require mapping. 
9 3 . 

19 i Inputs: 
11 i RS = Pointer to low-memory free area 
12 3 
i3 : Outputs 

14 ; MIQOFLAG = O==>1/0 mapping not required for any device: 
15 i ==>T/O mapping required for some device. 
16 3 RO = Pointer to new low-memory free area. 

17 ; 

18 023150 9O10144 SETMIQ: mMoyv Ri.-<(SP) 
19 i 

20 i Determine if this machine requires mapping at all 

ai i 

22 O23152 0035727 0000006 TSi #MIODBG sAre we debugging mapped 1/06 sustem? 

23 023156 001017 BNE 2s iBr if yes 

24 0239160 O32737 OQO00001L O00242 BIT HEXTLSI, ICONFG iI5 this @ Q@-bus machine with more than 2545Kb?7 
29 023166 00101.3 BNE 2s iBr af yes 
ao 3 

a7 i This is not a Q@-bus system with more than 25d5Kb. 
23 j Mapping is not required at all. 

29 i 

30 023170 012701 900002 MOV #2, Ri iGet initial device index number 
31 023174 042741 O000006G 0000006 18: BIC #DX$MAP, DVFLAG(RI) ; Clear mapped-I/0 flag 
32 023202 062701 000002 ADD #2,R1 iGet next device index 
33 023206 020137 d000000¢ CMP Ri, NUMDEV iMore to do? 
34 O23212 101770 BL.OS 1t iBr if yes 
35 023214 000464 BR PS 
36 i 

37 i This is a Q@-bus system with more than 256Kb. 
38 i See if any devices have requested mapped 1/0. 
39 i 

40 023216 005000 as: CLR RO iClear composite flag word 
41 0239220 O12701 000002 MOV #2,R1 iInitialize device index number 
42 023224 056100 000000¢6 3H: BIS DVFLAG (RI. RO iCombine flags from all devices 
43 023230 062701 000002 ADD #2,R1 iGet next device index number 
44 023234 020137 90000006 CMP Ri, NUMDEV iChecked all devices? 
45 023240 101771 BLOS 3H iBr if not 
46 023242 032700 0000006 BIT #DXEMAP, RO iDoees any device require mapping? 
47 023246 001447 BEG ih: ) iBr if not 
48 F 
AS ; i/U mapping is required 
20 F 

91 023250 105237 0000006 INCB MIOFLG iRemember that mapping is required 
be ; 

be i Zero the area where we will build the control structures 
24 i 

2o 023254 1193701 oo0000¢ MOVB VMIOBF, Ri iGet # buffers wanted 
96 023260 070127 O000000¢6 MUL. #MISGSZ,.R1 ;Times size for each control block 
97 023264 062701 o00000C ADD #MIONWBHEMWEESZ,R1; Add space for MIO wait blocks 
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SETMIO -- Set up information about mapped devices 

58 023270 006201 ASR Ri iGet # words to zero 
539 023272 010500 MOV RS, RO iGet pointer to start of area 
60 029274 005020 AS: CLR (RO) + iZero the entire area 
61 023276 077102 SOB R1, 4% 

62 ; 
63 3 Allocate and initialize the control structures 
64 ; 

65 023300 010537 0000006 MOV RS, MIOBHD 
66 0233904 113700 9000000G MOVB VMIOBF. RO iGet # buffers wanted 
67 0233910 o10501 vs: MOV RS,R1 
68 023312 062701 90000006 ADD #MISE5Z,R1 
69 023316 005300 DEC RO iNeed to link more together? 
70 023320 603404 BLE 6s iBr aif not 
71 O23322 010165 0000006 MOV Ri; MI#LNK(RS) 
72 0233926 010105 MOV R1.R5 iAdvance pointer to next block 
73 023330 000767 BR of iSee if more to do 

74 023332 01060105 6%: MOV Ri, RS iSet pointer past last block 
75 023334 010537 oO0000006 MOV RS» MIQWHD iStart of wait blocks 
76 023340 012700 1777776 MOV #MIONWB-1,. RO iGet # wait blocks wanted 
77 023344 010501 7S: MOV RS, Ri iGet pointer to current block 
78 023346 062701 O00000¢ ADD #MWS$E$SZ,R1I iGet pointer to next black 
79 023352 010165 O000006 MoV Ri: MWELINNK CRD) iSet pointer to next wait block 
BO 023356 010105 MOV R1,RS ;Advance pointer to next block 
8i 023360 077007 SOG RO, 7 iLoop if more to aliocate 

B82 023362 062705 O900000G ADD #MWSESZ,RS iAllocate space for last block 
8.3 3 

84 j Finished 

85 3 

86 023366 012601 9: MOV (SP)+,R1 
87 023370 000207 RETURN 
88 . TIFF ; NE. <PROASM-1> 
89 F 

90 i; Define dummy routine for Pro 
91 ; 
92 SETMIOQ: RETURN 
93 . ENDC i NE, <PROASM-1> 

iStart of area for 1/0 mapping control blks 

iGet pointer to current control block 
iGet pointer to next control block 

iSet pointer to next control block 

- | 

{with O link) 
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OVLPOS -- Determine which overlays go aver TSINIT 

1 .SBTTL OVLPOS -- Determine which overlays go over TSINIT 
” TIT erat core sree wasen erate arn sense susat stee sents sone Soest asses stttn Sinte Sete sinty ttt Gece Sect Soto HEHE tas Sesh cnpee sints seth SEED coist Sate seam ceateatnes teae aeees tame ctu eum eta sine eres mie seit eosin mune Sey ents mee meter Seu sitie ovte sete fete stint Seen SED GtENE ata fete Genet Gn SE Hid eee St Stew com Sin Son: SLD SS met ene 

3 i OVLPOS is called to determine which system overlays are to be placed 
4 i; over the TSINIT code (specifically, between @OVLBAS and INITOP). 
oy i 

6 j Inputs: 

7 ; RS = Base address in TSINIT where overlays may be loaded. 

8 i 
9 i Outputs: 

10 ; Overlay segment information is set up in OSTABL. 
11 ; QOS$FLG(seg) = O==>bLoad seg into high memory; 1i==>Load over TSINIT. 
i2 i OVLBAS = Address of location within TSINIT where overlays start. 
13 : RO ~ Pointer past last overlay loaded over TSINIT. 
14 i 
15 023372 010146 GVLPOS: MOV Ri,-<¢SP) 
16 023374 010246 MOV R2,-(SP) 
17 023376 010346 MOV RB. -( SP) 
18 023400 010444 MOV R4,—-(SP) 

19 023402 010504 MOV RS, R4 iGet address where we may load overlays 
2Q i 

el i Buiid the table that holds information about the overlays 
aa , 

24 023404 004737 023602’ CALL OVL BLD iBuild overlay information table 

a4 i 

aD i First determine haw much space will be used by those overlays that are 

ae i Forced to be loaded over TSINIT. 
27 j 

28 023410 062704 000077 ADD #63.,R4 ;Bound address to 64-bute boundary 
2? 023414 042704 000077 BIC #77; RA 
30 023420 010437 000140’ MOV R4, OVLBAS iRemember address where we load overlays 
31 023424 012702 000516’ MOV #OSTABL, Re iPoint to start of table 
Se 023430 005762 000000 1s: TST OS#SIZ(Re) iIs this overlay to be loaded? 
33 023434 001423 BEQ at ;Br if not 
34 023436 016200 000004 MOV OS#OVL (R22), RO iPoint to linker-built entry 
35 023442 016000 0000006 MOV 0. ADR( RO), RO iGet RadSO segment ID 
36 023446 012701 000746’ MOV #LOWOVL, Ri sPoint to table of overlays to go over TSINIT 
37 023452 O20021 of: CMP RO, (Ri)+ sMust this overlay go over TSINIT? 
38 023454 001404 BEQ 4% iBr aif yes 
39 023456 O20127 000754’ CMP Ri, #LOWEND iEnd of low-overlay table? 
40 023462 103773 BLO ak iBr if not 
41 023464 000407 BR 2s iThis overlay is not forced over TSINIT 

42 023466 005262 000002 AG: INC OS#FLG(R2) ;Set flag saying load over TSINIT 

43 023472 016200 000000 MOV OStSIZ(R2),RO iGet # 64—-byte blocks needed for overlay 
44 023476 072027 000006 ASH #6, RO iGet # bytes needed for overlay 
45 023502 060004 ADD RO, R4 iAdvance address within TSINIT 
46 023504 062702 000006 2% ADD #O0S5$$52Z, R2 ;Point to entry for next segment 
47 023510 O20237 000744’ CMP Re, OSLAST iHave we finished? 
48 023514 103745 GLO i iLoaop if not 
49 i 

20 i Determine how much memory space 18 available in TSINIT for other overlays 
oi i 
92 023516 020427 O30012’ CMP R4. #INITOP-SO. sAny space left for other overlays? 
93 023522 103021 BHIS 9 iBr if not 

94 023524 012705 030074’ MOV #INITOP, RS sPoint to top of overlay area 
99 023530 160405 SUB R4,R5 iTotal space available for overlays 
96 02939532 072527 177772 ASH #-6, RS iConvert to # 64-byte blocks 

D7 ; 

r
y
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OVLPOS -- Determine which overlaus go over TSINIT 

58 + Now begin loop which determines which other overlays go over TSINIT. 
39 i We do this in the order of largest to smallest to try to fill 

60 i the overlay area as completely as possible. 

41 i 
62 023536 004737 025012’ 3: CALL OVLTRY iTru to find largest overlay that will fit 
63 023542 103411 BCS 9s ;Br if no more overlays will fit 

64 023544 005262 9000002 INC OS#FLG(R2) iRemember to load over TSINIT 
65 023550 016200 000000 MOV OS#SIZ¢(R2),RO iGet # 64-byte blocks needed for overlay 
66 023554 160005 SUB RO, RS iReduce remaining free space in TSINIT 
67 023556 072027 000006 ASH #4, RO iGet # bytes needed for overlay 
68 023562 060004 ADD RO. R4 iAdvance overlay address in TSINIT 
59 023564 000764 BR 3 iSee if we can find more seqments to load 
709 F 
71 i Finished 

7a F 

73 023566 010405 PS: MOV R4,R5 sReturn top-of-overlay address in RS 

74 023570 012604 MOV (SP)+,R4 
75 023572 012603 MOV (SP)+,R3 
76 023574 012602 MOV (SP)+,R2 
77 0235746 012601 MOV (SP)+,Ri 
78 023600 000207 RETURN 
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OVLBLD -- Build overlay 

C
O
N
D
 

u
f
 
O
f
 

023602 
023604 
023606 

023610 
023614 
023650 
023652 
023656 

029550 
023666 
023674 
023700 

023704 
023710 
023714 
023720 
023724 
023730 
023734 
023740 
023744 
023746 

0237592 
023754 
023756 
023760 

023762 
023770 
023776 

010146 
010246 
010346 

013702 

103444 
016201 
001012 

O1ea737 
Ole 737 
012701 
010137 

012703 
010143 
005063 
004737 
010263 
062703 
062701 
021127 
001361 
010337 

012603 
012602 
012601 
000207 

000137 

Page 67 

information table 

000152 ’ 

000064 

000137 
OQOQ000G 
001104 
OO0000¢6 

000516’ 
000004 
000002 
024122 ° 
000000 
000006 
000006 
004537 

000744 ’ 

004102 ¢ 

QOOLO00O 
OO LOO 

Build overlay information 

OVLBLD is called to build an overlay information table that is used 

by TSINIT while loading TSX overlays into memory. 

3 Outputs: 

i Overlay segment information is set up in OSTABL. 
i OSLAST = Pointer past last entry in OSTABL. 

OVLBLD: MOV Ri; -(SP) 
MOV Re, ~( SP) 
MOV R3, -(SP) 

Read ist block of SAV file to get pointer to overlay table 

MOV WRKBUF, R2 iPoint to work buffer 
.READW #AREA, #17.R2,8#256.,#O iread first block of the save file 
BCS 22s ;Br if error on read 

MOV 64(R2),R1 spoint to the overlay table 

BNE 15% sbr if overlays exist 

i Must be verion 3B overiaus structure at absolute location. 

MOV #137, @#1OO0 iposition jump instrucion over Gb oviy handier 

MLS #FOVRH, CHLOO?’ iposition overlay intercept lecation 

MOV #1104, Ri ipoint to the overiay table 
MOV Ri, OVRADD isave the address of the overlay table 

i 

; Initialize the table that holds information about the overlays 

15s: MOV #OSTABL,. RB iPoint to table for overlay info 
11: MOV Ri, OS#OVL (RG) ;Save pointer to overlay control block 

CLR OS#FLEC RG) iAssume seg will be loaded in high memory 
CALL ALCOVL iDetermine if we should load this overlay 
MOV R2, OSS$SiIZ(R3) iRemember total size of overlaytdata 
ADD #OS$#5Z,R3 sPoint to next overlay table entry 

12s: ADD #6,R1 ifind the next region 

CMP (Rid: #4537 icampare with a «JSR RS, $OVRH> instruction 
BNE 11% iBr if not at end 
MOV R3, OSLAST iSave pointer past last overlay table entry 

i Finished 

MOV (SP)+,.R3 
MOV (SP)+,.R2 
MOV (SP)+,R1 
RETURN 

Error -- Read error occured while reading overlay table 

wee: PRINT #TSXHO 
. PRINT #RDERR 
MP INISTP
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GETMAP -- Load any mapped system code regions 

1 SBTTL GETMAP -~- Load any mapped system code regions 
2 Be er me ee eee ac a a mam ae a eae me ee = a om a ee a ee 
3 i CETMAP is called to load those system overlays that are placed 

4 i in high memoru. 

o i 
& ; Inputs: 

7 3 RS = 64—-byte block number of top of free memory. 

8 i 
9 j Outputs: 

10 i RS = New 64-byte block number of top of free memory. 
11 3 

12 024002 010146 GETMAP: MOV Ri,-(SP) 
i3 024004 0160246 MOV Ra, -(SP) 
14 024006 010346 MOV RB. -( SP) 
15 024010 010537 O00000¢ MOV RS. SMRSIZ ;Save memory pointer at start of allocation 
16 i 

17 i; Now that most of the system initialization is completed, we must check 
i8 i again to see which overiays need to be loaded. 
19 3 

20 024014 012703 000516’ MOV #OSTABL, R23 iPoint to ist overlay table entry 
21 024020 004737 024266’ 1$: CALL OP TOVL. iSee if this segment should be loaded 
22 024024 010263 000000 MOV Re, OS#$SI2¢(R3) iSave # 64-byte biocks needed for overlay 
2a 024030 062703 000006 ADD #0S5$$S57.R3 i;Point to next overlay table entry 
24 024034 020337 000744’ CMP Ra, OSLAST »>Checked all entries in overiay table? 

29 024040 103767 BLO 1s iBr if not 
26 i 

27 + Load these overlays that go into high memory 
as i 

29 024042 012702 000516’ MOV #OSTABL, Re iPoint to ist overlay entry 
30 024046 005762 000000 3H: TST OSSSiIZ(Re) iIs this overlay seqment wanted? 
31 024052 001405 BEG 4 iBr if not 
32 024054 005762 000002 TST OS#FLG(R2) iLoad over TSINIT or into high memory? 
33 024060 001002 BNE 4 iBr if load over TSINIT 
34 024062 004737 025110’ CALL GETOVL iLoad overlay into high memory 
35 0249066 062702 000006 AS: ADD #0S$$5Z,R2 iPoint to next overlay table entry 
36 024072 O20237 000744’ CMP Re, OSLAST iHave we done all overlays? 
37 024076 103763 BLO 3% iLoop if not 

38 i 
39 i Finished 

40 i 

41 024100 013700 0000006 19: MOV SMRSIZ, RO ;Get memory pointer at start of allocation 
42 024104 160500 SUB R5,RO iCalc amt of space allocated 

43 024106 010037 dO00000¢ MOV RO, SMRSIZ iSave total space used for mapped regions 

44 024112 012603 MOV (SP)+4+,R3 
45 024114 012602 MoV (SP)+,Re 
46 024116 012601 MOV (SP)+,R1 
47 024120 000207 RETURN 
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ALCOVL -- Allocate space for a system overlay region 

i _SBTTL. ALCOVL -- Allocate Space For a system overlay region 
“™ Oe seme tenes teete snmee sine arate sueet sete Sects sosct cnc: EGGS pemee weewe SeSES SEE cbuge Seti GoSSt Gntis Geet teats webs SGGLS SESE Gace Sessy SEDGE /4azy Sete SECT GSES SEED MOND Aemen etes omLees cenae ene: nent Geum atte: escse (rrere seems coon cones crest soome stem seems steet seme mete Seste coats Sste GORE SESEE SLE STE AGES GOSS meee muons mpeme Sindy “bh SSTTS HSS Sites SOLS meme wcnee Orene 

3 i ALCOVL is called to determine if a system overlay region is wanted 

4 i (based on sysgen options), and if it is wanted to determine how 
9 i; much space is needed for the code and data. 
& i 
7 i Inputs: 

8 ; R3 = Pointer to overlay table entry (OS¢xxx) 
9 

10 Outputs 
ii C~flag cleared ==> This segment is to be loaded. 

12 i C-flag set ==> Do not load this overlay segment 
+7 : “om th LAD em Rh Dame be oe ded OLA oem aman +e Smrlisdiwnn aA a eer 
whe teed é BN dee vf Need WT Ce - d wVhLWL ND Mie ewe we ae yinnwitwy RNC AVG aig ei tea fai Gao within 

14 i 

15 024122 010146 ALCOVE: MOV Ri; -(SP) 
16 ; 
17 3 Get pointer to linker~-build overlay entry for segment 

18 

19 024124 016391 000004 MOV OS#OVL(R3). R1 iGet pointer to linker-built entry for seg 
20 i 

mi F Read in the first block of the overlay segment 

aa i 

es 024130 O139702 9000152" MOV WRKBUF, Ro ;Point to work buffer 
a4 02413 .READW #AREA, #17, Re. #256.,0. BLACRI) ; read the first block 
2? O24172 108410 BOS 3S iBr if read error 

ad i 

2 i; Save the 3 character RadS5SO seqment ID in the 0. ADR cell of the 
28 ; linker-built overlay table entry for this segment. 
29 F 

30 024174 016261 900002 9000006 MOV 2(R2),0. ADR(R1i) isave the rad50 overlay identifier 

a1 i 

3e i Make sure the segment is not larger than 8Kb 
33 i 

34 024202 016102 9000006 MOV 0. SIZ(R1).Re2 sget the word count of the code region 
35 024206 006302 ASL R2 iconvert to byte count 
36 024210 O20227 O20000 CMP Re. #20000 scheck for Skb overflow 
37 024214 101014 BHI Zit iBr if region is too big 
38 i 

39 i Don’t load some optional segments if features were not selected 
40 i in TSGEN. 
41 3 

42 024216 004737 024266’ CALL OP TOVL i5ee if we want to load this segment 
43 F 

44 i Finashed 
495 i The C-fiag is set or reset by GPTOVL. 
4& i 

47 024222 012601 MOV (SP)+, Ri 
48 024224 000207 RETURN 
49 i 
90 i Error -- Error on reading from SAV file 
ol i 

ve 024226 3: .PRINT #TSXHD iPrint heading 
2a 024274 .PRINT #RDERR iRead error 
04 024242 000137 004102’ JMP INISTP sAbort initialization 
a) i 

rel) i; Error -- Insufficient memory space to load run-time systems 
a7 

it. 
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ALCOVL -- Allocate space for a system overlay region 

28 024246 21g: .PRINT #TSXHD iPRINT HEADING 
99 024254 .PRINT #TSXSIZ iPRINT ERROR MESSAGE 
60 024262 000137 004102’ JMP INISTP sABORT INITIALIZATION 
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OPTOVL -- Check for optional system overlay regions 

1 .SBTTL OPTOVL. -- Check for optional system overlay regions 
pi sce ante conus sour mata nema sna srast shee Seane sect Stttt SER cctee Sctut ted EEGt Gents Geese erase tue: Seats SOHO feces Seese Soser Gress Genes “HG! dnops Mhmah calm ane tut Anne Anets pga Anode stuns sana stuns ame ates sess waten som ia comin costa conte noned uame deces aries aimee sats stuns stn sentn stots spate <iutt coi Stine covtt Otc GEOG! stele Seine Sette Sods cope! SEE pace cham Gesee 

3 i OPTOVL is called to determine if a specific system overlay is or is 
4 ; not to be loaded based on syusgen options. 

3 i This routine may also add space for buffers to the overlay regions size. 

& i 

7 3 Inputs: 

8 3 R3 = Pointer to overiay table entry for segment (OS#xxx) 
9 3 

10 ; Outputs: 

11 i C-flaqg cleared ==> Load this overlay. 
12 3 GC-flag set ==> Do not load this overlay. 

13 : Ra = # 64-byte blocks needed for code + data for the segment. 
14 i 
15 024266 010344 OPTOVL: mov R3.-(SP) 

16 024270 010444 MOV R4,-(C5SP) 
17 024272 0910346 MOV RS, -(SP) 
18 i 

19 : Get the name of the overlay segment 

20 i 

el 024274 9016305 000004 MOV OS#OVLIRG). RS iGet pointer to linker-built entry 
ee 0243900 016504 0000006 MOV 0. ADRIRS), K4 iGet name of the segment 
ma 
a4 wet S126 of code portion uf overlay segment 
wi? 

26 024304 016502 0000006 MOV QO. SIZ(RS). Re iGet # words needed by code portion of seg 
27 024310 006302 ASL. Re iConvert to # bytes 
28 ; 
29 i See if this is an optional segment that we need to deal with specially 
30 i 

31 024312 012700 024340’ MOV #OVLLST,; RO iPaint to overlay name list 

32 024316 020420 Lf: CMP R4, (RO)+ iFound name of overlay? 
33 024320 001406 BEQ 2 iBr if yes 
34 024322 005720 TST (RO) + iNo -- Skip over address word 

35 024324 020027 024430’ CMP RO, #OVLEND iChecked all names in the list? 
36 024330 103772 BLO Lt iLoop if not 
37 024932 000137 024750’ JMP QOOXYES jLoad this overlay 
38 
39 i Branch of Ff to processing routine 
40 F 

41 024336 000130 2: JMP @(RO)+ iEnter processing routine for the overlay 
42 j 
43 ; Table of overlay names and processing routines 
44 ; 

495 -MACRO OVLTBL NAME 
4& -RADSO / “NAME ’/ 
47 . WORD OGR ‘NAME 
49 _ENDM OVLTBL. 
49 i 

30 024340 CIVLLGH: 
91 024340 QOVLTBL USR i TSUSR -- File management 
92 024344 QOVLTBL SPL i TSSPOL -- SGpooling system 
93 024350 OVLTBL SP2 ;TSSPL2 -- Spooler flag pages 
24 024354 OVLTBL LOK i TSLOCK -~ Shared file record locking 
23 0243960 QOVLTBL MSG iTSMSG -- Inter~job message communication 
94 024364 QOVLTBL SWP i TSSWAP -- Job swapper 
97 024370 OVLTBL PLS i TSPLAS -- PLAS support
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OPTOVL -- Check for optional system overlay regions 

28 0243974 OVLTBL SLE 
29 024400 OVLTBL WIN 
60 024404 OVLTBL MIO 
61 024410 OVLTBL CLO 
62 024414 OVLTBL DBG 
63 024420 QOVLTBL CSH 
64 024424 QOVLTBL DMP 
65 024430 OVLEND: 
44 i 
&7 i File management 
68 i 
69 024430 013703 o000000¢C QOORUSR: MOV VNFCSH, R& 
70 024434 070327 oO00000G MUL #FCSéSE5Z,R3 
71 024440 060302 ADD R3,R2 
72 024442 000542 BR QOXYES 
73 i 

74 i spooling system 
fu 4 

76 024444 005727 0000006 OORSPL: TST #SPLIND 
77 024450 001534 BEQ QOXNO 
78 024452 062702 O00000C ADD #LSPLNB#e5i2. >, Ri 
79 024456 013703 900000G MOV NSPLBL,R3 
80 024462 062703 000007 ADD #7,R3 
B81 024466 O72327 177775 ASH #-3, RG 
82 024472 005203 INC R3 
83 024474 042703 000001 BIc #1,R3 
B84 024500 060302 ADD R23. R2 
85 024502 000522 BR DOXYES 
84 i 
87 + Spoocler flag pages? 
88 j 

89 024504 005727 Q00000¢ DORSP2: TST #SPLND 
70 024510 001514 BEQ OOXNO 
91 024512 000516 BR QOXYES 
92 i 
93 3 Record locking system 
94 i 

95 024514 005737 000000¢ OORLOK: TST VMXSF 
96 024520 001510 BEQ COXNO 
97 0243522 005737 0000006 TST VNUMDC 
98 024526 001110 BNE OOXYES 
99 024530 162702 0000006 SUB #DCCSIZ,R2 

100 024534 000505 BR OOXYES 
101 i 
102 i Message communication system 

103 3 

104 0243536 013703 oO00000¢ OORMSG: MOV VMAXMC, RS 
105 024542 001477 BEQ GBOXNO 
106 024544 070327 0000006 MUL. #MBSS$SZ.R3 
107 024550 060302 ADD R3,Re2 
108 024552 013703 0000006 MOV VMXMRB, Ris 
109 024556 070327 O00000G MUL #MRE$SZ,R3 
110 024562 060302 ADD R3,R2 
111 024564 013703 9oO00000¢ MOV VMSCHR, R3 
112 024570 005203 INC R3 
113 024572 042703 000001 Bic #1,R23 
114 0243576 062703 OQ000006 ADD #MUSTXT, RB 

Page 70-1 

iTSSLE -- Single line editor 
iTSWIN -- Display window management 

i TSMIOQ -- Mapped 1/70 
#TSCLO -- CL handler 

i; TSDBUG -- Program debuaqger 
i TSCASH -- Data caching 
i TSDUMP -- Crash dump generator 

Get # file cache entries 

Muliltapiy by size of each entry 

iAllocate space for directory cache 
Load the seqment 

ww
e 

we
. 

we
 

iAre there any spooled devices” 

iBr aif not 

2iReserve room for spool buffers 

iGet # blocks for spool file 

iBound up to byte boundary 

iDivide by 8 to get # bytes for table 

iRound up te word boundary 

iAdd space for speol file allecation table 

iLoad the segment 

iAre there any spooled devices? 
If not. don’t lead overlay 
jLoad the segment 

iAny shared files’? 
iBr if nat 

iShared file data caching wanted? 

iBr if yes 
iReduce size of segment —- Leave out cache code 

ijLoad the segment 

iIs message communication facility wanted? 
iBr if not 

i Space for messaqe channel blocks 

iNumber of message request blocks 

iTimes size of request block 

iMax # chars in & message 
+Bound up to word 

sReserve whole number of words 

iPlus space for message header
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TSINIT ~~ TSX startup initializ MACRO VO5S.05 Tuesday 17-Jan-89 13:55 
OPTOVL -- Check for optional system overlay regions 

115 024602 070337 90000066 MUL VMXMSO, R32 
116 024606 060302 ADD R3,R2 
117 024610 000457 BR QOXYES 
118 i 

119 i PLAS support 
120 i 
121 024612 013703 0000006 DORPLS: MOV VPLAS, R3 
l2@2 024616 001451 BEG OOXNO 
123 024620 062703 dO000021 ADD #17.,R2 
124 024624 072327 177775 ASH #-3,R3 
125 024530 060302 ADD R3, R2 
126 024632 000446 BR OOXYES 
127 
128 i Job Swapper 
129 i 
130 024634 105737 oO000006 CORSWP: TSTB VSWPFL. 
131 024640 001440 BEQ COXNO 
132 024642 000442 BR QOXYES 
133 ; 
134 i Singie Line editor 
135 i 
136 024644 105737 0000006 QOORSLE: TSTB VSLEDT 
137 024650 001434 BEQ QO0XNOQ 
138 024652 000434 BR OOX YES 
139 ' 
140 j Display windows 
141 i 

142 024554 013703 0000006 QOORWIN: MOV VMXWIN, RG 
143 024660 001430 BEG OOXNO 
144 024662 070327 0000006 MUL #DWE$SZ, RB 
145 024666 060302 ADD R3,R2 
146 024570 000427 BR DOXYES 
147 i 
148 ; Mapped 1/0 
149 ; 

150 024672 105737 oO00000¢G QORMIO: TSTB MIOFLG 
151 0246746 001421 BEQ DOXNO 
152 024700 000423 BR OOXYES 
153 j 

154 i CL handler 
159 ; 
156 024702 005727 0000006 OORCLO: TST #HCLTOTL. 
157 024706 001415 BEQ OOXNO 
158 024710 000417 BR QOOXYES 
159 i 
160 i Program debugger 
161 ; 

162 024712 105737 o00000¢G QOORDBG: TSTB VDBFLG 
163 024716 001411 BEQ DOXNG 
164 024720 000413 BR QOOXYES 
165 i 
166 i Data caching 
167 i 
168 024722 005737 0000006 QORCSH: TST CSHALC 
169 024726 001405 BEG QOXNO 
170 024730 000407 BR OOXYES 
171 i 

Page 70-2 

iTimes maximum number of messages 

iSpace for message buffers 

iPLAS support wanted? 

iBr af not 

i Bound up pd 
v bi Pe oak a 

Gcoxrws 

Get # bytes needed for swap file bit map 
iReserve room for swap file bit map 

iLoad the segment 

iIs this a@ swapping system? 

iBr if not 

iBr if yes -- Load the 

iIs SL editor wanted? 

Bro aif nat 

»Load the segment 

iAre any display windows wanted? 

iBr if not 

sAmt of space needed for window control 

iAdd to size of overlay 

iLead the segment 

iIs I/O mapping needed? 

iBr if not 

iLoad the segment 

sAny 1/0 lines? 

iBr aif not 

iYes, load the segment 

iis the program debuager wanted? 

iBr af not 

sLoad this seqment 

segment 

ils data caching wanted? 
iBr af not 

iLoad this seqment 

biks 

s
m
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TSINIT -- TSX startup initializ MACRO VOS.05 Tuesday 17-Jan-89 13:55 Page 70-3 

a
 

e
e
 

OPTOVL -- Check for optional system overlay regions 

172 Crash dump generator 

173 i 

174 024732 105737 o000006 GORDMP: TSTB ¥VSYDMP iIs dump facility wanted? 
175 024736 001401 BEG OOXNO iBr if not 
176 024740 000403 BR QOXYES iBr if yes 
177 i 
178 i Don’t load this segment 
179 3 
180 024742 005002 BOXNG: CLR Re iSay no space needed for overlay 
181 024744 000261 SEC iSignal don’t load the segment 
182 024746 000415 BR QOXFIN 
183 i 

184 i Load this segment 
185 i 
186 024750 005202 OHOXYES: INC R2 iMake sure size is even 

187 024752 042702 O00001 BIC #1,R2 

188 024756 020227 O20000 CMP Re. #8192. iDon’t allow code + data to exceed 8BKb 
189 024762 101402 BLOS it iBr if ok 
190 024764 012702 920000 MOV #8192.,Riez iNote, init code in segment will truncate dat 

191 024770 062702 000077 1: ADD #63.,R2 iConvert to # 64-byte blocks 
192 024774 O72@227 177772 ASH #-6,R2 
193 025000 000241 CLC iSignai to load the segment 
194 : 

LVS j Finished 

196 i 

197 025002 012600 GOXFIN: MOV (SP)+,R5 
198 025004 012604 MOV (SP)+, R4 
199 025006 012603 MoV (SP)+,R3 
200 025010 000207 RETURN 

m
m
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i
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TSINIT -- TSX startup initializ MACRO VOS. 05 
OVLTRY -- Find an overlay to place over 

a
 

oe
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025014 
025016 
025022 
025026 
025030 
025034 
029036 
025042 
025044 
025046 
025050 
025056 
025060 
025062 
025066 
025072 

025074 
025076 
025100 
025102 
025104 
025106 

010346 

005002 
012703 
005763 
001415 
005763 
0010120 
£8) A MOP ES OL2O300 
191007 
005702 
001404 
026362 
101401 
010302 
062703 
020337 
103753 

000241 
005702 
001001 
000261 
012603 
000207 

0005146’ 
000000 

0000028 

QO0000 

000000 

000006 
000744 ’ 

000000 

TSINIT 

RS 

OVLTRY: 

Inputs: 

Tuesday 17-Jan-89 13:55 Page 71 

OVLTRY is called to identify the largest overlay segment which 

will fit in the TSINIT area and which is not already marked to ae 
over TSINIT. 

# 64-byte blocks available for segment in TSINIT. 

MOV 

Pointer to OSTABL entry for segment 

q et ==> No more seqments will fit. 

R3,-(SP) 

i Begin loop to examine all segments 

1s: 

ss: 

CLR 
MOV 
TST 
BEG 
TST 

BNE 
CMP 
BHI 
TST 

REG 
CMP 
BLOS 
MOV 
ADD 
CMP 
BLO 

i Finished 

7S : 

CLO 
TST 
BNE 
SEC 
MOV 
RETURN 

Ra iSay we haven’t found any seaqment yet 
#OSTABL, R3 iPoint to entry for Ist segment 
OS$¢SIZ(R3) iis this segment ta be loaded? 

ah iBr aif nat 

CSéF LotR) i—Is this seqment already over TSINIT? 

as iRr if ues 

OS#SizZikRGi. Ru »pWiil this segment fit? 

at iBr aif not 

Ra iHave we found any other seg yet? 
wt iBr if not 

OS#$SIZ(RB),.0S8SIZ(R2) i: Is new seq larger than old? 

2 iBr aif not 

R3,Re2 iRemember largest seqment 

#0S$$S5Z;.R3 iPoint to entry for next segment 
R3: OSLAST iHave we checked all segments? 

1 iLoop if not 

iAssume we found a segment 

Re! iDid we find a seqment that will fit? 

OF iBr if yes 

iSignal failure on return 

(SP )+.R3 

Fe
e 

m
™
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TSINIT -- TSX startup initializ MACRO VOS.05 Tuesday i7-Jan-89 13:55 Page 72 
GETOVL -- Load system overlay into high memory 

i .SBTTL GETOVL -- Load system overlay into high memory 
2 FT em me nee ee cre eee ee sees ser met ante cet ets sn eens ee coos teens saeet sanen snent tees costs tonne snest sovus eee Mets en state eo 1 seer auae Sees sauen corst Sum see Sret seute miter Laser seg Sten tent timmy saint see sam “rots seers sane oeeet surw ene const Sent Gina sivas Sth ten mente ciem esses Se8ht <u SOON srane SOOrs AtND stubs canes cnust tseee cent 

3 i GETOVL is called te load a system overlay into high memory. 

4 i 
7) 3 Inputs: 
& i Re = Pointer to overlay table entry for segment in OSTABL. 

7 i R5 = 64—-byte physical memory block number where seg is to be loaded. 
8 F 

9 i Outputs: 

10 i RS = Update 64—byte physical memory block pointer for next segment. 
11 i 
12 025110 GETOVL: 
is , 

i4 Allocate space for the overlay segment 
15 
16 025110 166205 000000 SUB OS#SIZ(R2),RS iAllocate space for overlay 
17 025114 020527 9001600 CRP RS, #1600 iAre we about to run over RT-1L1i? 
18 025120 10340% BLO 10% iBro aif yes ~~ Insufficient memory 
19 i 

20 3 Remember the base address of some key segments 

21 3 

22 025122 004737 004470" CALA KEYSEG ikemember address of some seqments 
et ; 

a4 i Load the seament 
ao ; 
26 025126 004737 0251594" CALL LODOVL. iLoad the segment 
a7 ; 
28 ; Finished 

a9 i 
30 025132 000207 RETURN 
3i F 

ae i Error: Memory overflow 
33 ; 
34 025134 108: . PRINT #TSXHD 
35 025142 .PRINT #TSXSIZ 
36 025150 O00137 004102’ JMP INISTP 

Fe
) 
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TSINIT -- TSX startup initializ MACRO VOS.05 Tuesday 17-Jan-89 13:55 Page 73 
LODOVL -- Read and relocate system overlay 

i SGTTL LODOVL ~~ Read an relocate system overlay 
” fT ee cs ee re sre ee cece nee ee cases rae ones eee sone ener ssn ster surah ts: stan snee Sroe Store rete Heuston mee SESE ensbe cists Secs sete Shame Smt een Sean sinus eee SSO Steet CoE tome Geet Geaes Seth sete Gates ETE ce Sen SESE Stine tee St mel mete SEE FSA SoM SINE Wie Stee Se Qa Smee ones SOE SoS ev cme somes eeen mete mY nent 

3 3 LODUVL is called to load a system overlay region into memory. 

4 j 

2 3 Inputs: 

ro i Riz = Pointer to OSTABL entry for segment being loaded. 

7 i RS = 64-bute physical memory block number where segment is to be loaded. 
8 i 

9 025154 010146 LODOVL: MOV Ri, -(SP) 
10 025156 010246 MCW R2,-(SP) 
11 025160 010346 MOV R3, -(SP) 
12 025162 010446 MOV R4,-(SP) 
13 025164 010546 MOV RS, ~(GP) 
14 
15 i 

16 i Get info about size of the overlay and position within SAV file 

17 i 

18 025166 016201 9000004 MoV OS#OVLi(R2),R1 Get pointer to linker-built segment entry 
19 023172 016103 9000006 MoV O.SIZ(R1).R3 >Get size of overlay segment (# words) 
20 025176 016137 0000008 000142" MoV O. BLKCRI),FILBLK; Get block in SAV file where segment starts 
2@l 025204 010302 MOV R3,R2 ;Get total number of words in segment 
ee 025206 062702 000577 ADD HDS.» Ret iTound to the nearest number af blocks 

23 O25212 000302 SWAB Re iDivide by 256. words per seqment 
2e4 025214 042702 177400 Bic #177400, R2 skall sign extension bits 
25 025220 O10561 20000006 Moy RS,.O. PARSRI) iRemember where segment is being loaded 
ad i 

27 j Read next block of overlay segment into lLow-memory buffer 

28 i 

29 025224 013704 000152’ LOS: MOV WRKBUF, R4 sPoint to work buffer 
30 025230 .READW #AREA, #17,R4, #256... FIL BLK sTread a block 
31 025266 103466 BCS 22s | iread error occured 
3e ; 
3d i Move from low buffer to high position in memory 
34 i 

395 025270 012701 O00000G MOV #VPARS. Ri iget the virtual address of the mapped region 
36 025274 012700 000400 MOV #256. .RO iobtain the number of words ta move 
37 025300 020300 CMP R3, RO +Do we need to move as many as 256 words? 
38 025302 i03001 BHIS = $ i;Br af yes 
39 0258304 010300 MOV R3, RO iGet number of words to move for last block 
40 025306 160003 oe: SUB RO, R3 ;Get number of words left after this move 
41 025310 DISABL i## Disable interrupts *+# 
42 025316 013746 0000006 MOV @HKPARS, -( SF) isave the contents of the mapping register 
43 025322 010537 0000006 beoF: MOV RS, @HKPARS ichange the mapping register 
44 025326 052737 o000006 Od000006 | BIS #MMENBL, @HSROMMR; enable memory management 
45 025334 105737 0000006 TSTB MEM256 isDoes machine have at least 256Kb of memory? 
46 025340 001403 BEG 114% iBr af not 
47 025342 0592737 0000006 000000G BIS #EMMAP, @HSRUMMR j; enable extended memory addressing 
48 025350 Oli2421 Lit: meV (R4)+, (RID imove into high memory 
49 025352 077002 SOB RO,118 
90 025354 105737 o00000¢6 TSTB MEM256 ;Does this machine have at least 256Kb?7 

91 025360 001403 BEQ 12% iBr aif not 
S2 025362 042737 0000006 0000006 BIC #EMMAP, @#SROMMR idisable extended memory management 
32 025370 O42737 0000008 0000006 i124: Bic #MMENDBL, @H#SROMMPR: dicable memory management 
94 0253976 012637 0000006 MOV (SP )+, @HKPARS irestore the mapping register 

2 025402 ENABL itt Enable interrupts #4 
96 0259410 062705 000010 ADD #10,R5 iadvance 64—-byte block # by Sil2@-bytes 
97 025414 005237 000142’ INC FILBLK iincrement file block # 

sm
,
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TSINIT -- TSX startup initializ MACRO V05.05 Tuesday 17-Jan-89 13: 55 
LODOVL -- Read and relocate system overtay 

38 025420 005302 DEC Pa 
59 025422 001402 BEG os 
60 025424 000137 O25224° JMP 10% 

41 3 

62 >; Finished loading the seament 

63 i 
64 025430 012605 ws: MOV (SP)+,R5 
65 025432 012604 MOV (SP)+,R4 
64 025434 012603 MOV (SP)+,RG 
67 029434 012602 MOV (SP)+,Re2 
68 025440 012601 MOV (SP)+,R1i 
69 025442 000207 RETURN 
79 F 

71 * Error occurred on read 
7a i 
73 025444 ei PRINT #TSXHD 
74 025452 . PRINT #RDERR 
75 O25460 000137 004102’ JMP INISTP 

Page 73-1 

iMore to be copied? 

iBr if nat 

iRead and copy rest of mapped segment 

iPrint heading 

;Read error 

iAbort initialization 

a
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TSINIT -- TSX startup initializ MACRO VOS.05 Tuesday 17-Jan-89 13:55 Page 74 
GETSRT -- Load any shared run-time sustems 

1 SBTTL GETSRT -- Luad any shared run-time systems 

2 BT er ere me ee cane ee we te ae es ee ete nm em mem as ne a in et mc te ema et nan A Nt te tn 

3 i GCETSRT is called to load inte memory a shared run-time system. 
4 i SBhared run-time sustems are loaded into the top of memory. 
s) ; 
ra ; Inputs: 

7 i Ri = Pointer to shared run-time descriptor block. 

8 i RS = 64-byte block number of top of free memory. 

9 3 

10 j Qutputs: 

11 i ROS = New top of memory block number 
12 3 

13 025464 010146 SETSRT: MOV Ri, -(5P3 
14 025466 010246 MOV Ra, -( SP) 
15 025470 010346 MOV R3.-(SP) 
16 025472 010444 MOV R4, —-(SP) 
17 ; 

18 ; See if this is a dummy run-time entry to allow for patching 

19 j 
20 025474 O21127 O000006 CMP (Rid. #DMYDEV iDummy run-time entru? 
21 025500 001540 BEG 7% iBr af yes 
ea i 

a3 i Tru to open a channel to run-time file 
a4 ; 

29 0259502 . LOOKUP #ARESA. #1.R1 i; OPEN CHANNEL TO RUN-TIME FILE 
26 025520 i03010 BCC 8s iBR IF OPEN WAS SUCCESSFUL 
27 3 

23 i Cannot open shared run-time file. 
29 i See if he wants to abort or continue. 
30 i 

31 025522 105737 o000000¢ TSTB VINABT i; ABORT OR CONTINUE 
32 025526 001132 BNE 9S ;BR IF ABORT WANTED 
33 025530 005061 0000006 CLR RT#NAM(R1) iMark run-time as not-available 
34 025534 005061 0000026 CLR RT#NAM+2°R1) 
35 025540 000520 BR 7% iGO LOAD NEXT RUN-TIME SYSTEM 
36 i 
37 i Set up information about position of run-time in physical memory 
38 i 

39 025542 116102 0000006 Bs: MOVE RT#SKP(R1),R2 iGET # BLOCKS TO SKIP AT FRONT OF RUN-TIME 
40 0253446 042702 177400 BIc #°C377,R2 i CLEAR SIGN EXTENSION 
41 025552 160200 SUB R2, RO iGET # BLOCKS TO READ (LOOKUP SET ROW SIZE) 
42 025554 010561 0000000 MOV RS, RTSTOPCRI) iSET 64-BYTE BLOCK # ABOVE TOP OF RUN-TIME 
43 025560 010003 MOV RO,R3 iGET # Sil2-BYTE BLOCKS IN RUN-TIME 
44 025562 072027 000003 ASH #3, RO i CONVERT TO # 64-BYTE BLOCKS 
45 025566 160005 SUB RO,RS i CALCULATE BASE S564-BYTE BLOCK # OF RUN-TIME 
46 025570 020527 001600 CMP RS, #1600 i;ARE WE ABOUT TO RUN OVER RT-117 
47 0253574 1035230 BLO 11% iBR IF YES 
48 025576 010561 0000006 mc RS, RTSBAS(RI) i SET BASE 64-BYTE BLOCK # OF RUN-TIME 
49 i 

20 i Read run-time system into memory and position in high-memory 

oi i 

ve 025602 010546 MOV RS, -(SP) iGave address of bottom of run-time 
33 025604 QO13704 O0O0152 7 Ag: MoV WRKABUF, R4 iPoint to work buffer 
94 025610 .READW #AREA, #1.R4, #256.,R2 ;READ A BLOCK OF RUN-TIME FILE 
be ew) 3 Use memory management to access high-memory area. 

56 025644 O12701 0000006 MOV #VPARSG, Ri iGET VIRTUAL ADDRESS OF PARS ADDRESS REGION 
37 025650 010537 0000006 MOV RS, @HUPARS iSET USER-MODE PARS MAP OFFSET VALVE 

iy
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TSINIT -- TSX startup initializ MACRO VOS.05 Tuesday 17-Jan-89 13:55 Page 74-1 
any shared run-time sustems GETSRT -- Load 

28 025654 012737 
27 025662 052737 
69 025670 012700 
61 025674 
62 025702 052737 
63 025710 105737 
64 025714 001403 
65 025716 052737 
66 025724 012446 
67 025726 106621 
68 025730 077003 
69 025732 1057937 
70 025736 001403 
71 025740 042737 
72 025746 042737 
73 025754 
74 025762 062705 
75 025766 005202 
76 025770 077373 
77 
78 
79 
B80 025772 012605 
81 025774 
Be 
83 
84 
85 026002 012604 
86 026004 012603 
87 026006 012602 
88 026010 012601 
89 026012 000207 
90 
91 
92 
93 026014 
94 026022 
95 026030 012702 
96 026034 012100 
97 026036 004737 
98 026042 077204 
99 026044 

100 026052 000137 
101 
102 
103 
104 026056 
105 026064 
106 026072 000137 

mae my 
077406 

0000006 

000400 

0000006 
0000006 

0000006 

0000006 

0000006 
0000006 

000010 

000004 

O30020 ” 

004102 ’ 

004102’ 

0000006 

9000006 
OOON00NG 

bore 

#077406, @HUPDRS ; SET PDR TO ALLOW FULL ACCESS TO PAGE 
BIS #UPMODE, G#PSW iSET PREVIOQUS-MODE = USER FOR MTPD ACCESS 
MOV #256. ,RO iGET # WORDS TO MOVE 
DISABL. i## Disable interrupts *# 

BIS #MMENBL,. @#SROMMR: enable memory management 
TSTB MEM254 iDQES THIS MACHINE HAVE AT LEAST 2546KB?7 
BEG 3 3BR IF NOT 
BIS #EMMAP, @HSRGMMR i enable extended memory addressing 

3S: MOV (R4)+, —<(SP ) i TRANSFER DATA FROM BUFFER TO HIGH MEMORY 
MTP (Rid+ 
SOB RO, 3% 
TSTB MEM254 ; DOES THIS MACHINE HAVE AT LEAST 256KB? 
BEG 31% iBR IF NOT 
Bic #EMMAP, @#SROUMMR i DISABLE EXTENDED MEMORY MANAGEMENT 

Sigs: BIC #MMENBL. @#SROMMR: DISABLE MEMORY MANAGEMENT 
ENABL i##* Enable interrupts ## 
ADD #10,R5 i ADVANCE 64-BYTE BLOCK # BY 5Si2-BYTES 
INC Re sINC FILE BLOCK # 
SOB RB, 4% i;READ AND COPY REST OF FILE 

i Finished loading the run-time system. 

MOV (SP)+.R5 
CLOSE #1 

i Finished 

78: MOV (SP)+, R4 
MOV (SP)+, R3 
MOV {(SP)+,R2 
MOV {(SP)+, R1 
RETURN 

i Error -- Cannot find run-time system file 

ce .PRINT #TSXHD iPRINT MESSAGE HEADING 
.PRINT #COSRT iPRINT ERROR MESSAGE 
MOV #4, R2 ;PRINT 4 RADSO VALUES 

108: MOV (R1)+,RO iGET PART OF NAME 
CALL PRTRSO ;PRINT RADSO VALUE 
Soz Ra, 10% 
.PRINT #CRLF #END LINE 
JMP INISTP i ABORT INITIALIZATION 

i Error -- Insufficient memory space to load run-time systems 

Lis: .PRINT #TSXHD iPRINT HEADING 
. PRINT #SRTOVF iPRINT ERROR MESSAGE 
JMP INISTP i ABORT INITIALIZATION 

a
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TSINIT -- TSX startup initializ MACRO VO5.05 Tuesday 17-Jan-89 13:55 Page 75 
CSHBUF -- Allocate space for data cache tables 

1 SBTTL CSHBUF -- Allocate space for data cache tables 
pa BT a ee ee ne ee er rt i eam nm et ame Set ee ere ta enemy ue ts mn se us Ew 

3 i Allocate space for data cache blocks and control tables. 
4 F 
+) 3 Inputs: 
6 i R4 = 64-byte block number of base of free memory. 
7 i RS = 64-byte block number of top of free memory. 

8 F 
9 ; Outputs: 

10 RS = Updated 64—-byte block number of top of free memory. 
11 i 

12 026076 010246 CSHBUF: MOV Ra. -(SP) 
13 626100 010346 MOV R3. - (SP) 
14 3 

15 i See if data caching is wanted 
14 3 
17 026102 013737 o00000¢6 0000006 MOV CSHALC, VCOSHNE iSet # blocks in use = # blocks allocated 
18 026110 9013702 90000006 MOV CSHALC, R2 iDid used request data caching? 
19 026114 001464 BEQ oF iBr if not 
20 5 
ai i Calculate number of 64-byte blocks needed for each cache control table 
ae i 

23 026116 062702 000037 ADD #31.,.R2 ;Bound up to 32 word black 

24 O26i22 O72227 177773 ASH #-5..R2 sConvert to # 64-byte blacks 
ee ; 

ao i Compute total space that wiil be used by all cache data 
a7 i 

28 026126 013703 000000¢6 MOV CSHALC, R3 iGet # blocks in cache 
29 026132 072327 000003 ASH #3,R3 iGet # 64-byte blks used by cache data buffers 
30 026136 012700 oO00010 MOV #8.,RO0 iGet number of cache control tables 
31 026142 060203 1: ADD R2,R3 iAccumulate total space needed 

32 026144 077002 SOB RO, 1% 
33 026146 010337 90000006 MOV R3, CSHSTZ iSave total space used by cache data 
34 3 
35 i Gee if there is enough memory space available for the specified cache 
36 3 
37 026152 010500 MOV R5,RO iGet top of memory address 

38 026154 160400 SUB R4, RO iCompute # free 64—-bute blocks 
39 026156 O20300 CMP R3, RO iIs there enough total space? 
40 026160 103045 BHIS 10% iBr if not 
4i. ; 

42 i Allocate space for cache data buffers 

43 i 
44 026162 013700 O00000¢ MOV CSHALC, RO iGet # blocks in data cache 
45 026166 072027 000003 ASH #3, RO iGet # 64-byte biccks needed for aliocation 
46 026172 160005 SUB RO, RS sAllocate space for cache data buffers 
47 026174 O10537 000000¢ MOV RS, CSHBFP iSave pointer to base of buffer area 

49 i 

49 i Allocate space for each control table 
20 i 
91 026200 160205 SUB Re, RS iAllocate space for table 
S2 026202 010537 0000006 MOV RS,» CASBLK sBlock number associated with entry 
53 026206 140205 SUB R2,R5 ;Allocate space for table 
54 026210 010537 000000¢ MOV RS. CASDVU iDevice and unit number 
90 026214 160205 SUB R2,RS iAllocate space for table 
96 026216 010537 0000006 MOV RS, CASWCT iNumber of words 
97 O26222 1460205 SUB R2,R5 iAllocate space for table 

m
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TSINIT -- TSX startup initializ MACRO VO05.05 Tuesday 17-Jan-89 13:55 
CSHBUF -- Allocate space for data cache tables 

58 026224 010537 0000006 
59 026230 160205 
60 026232 010537 9000006 
461 026235 160205 
62 026240 010537 o000000G6 
63 026244 1460205 
64 026246 010537 0000006 
65 026252 140205 
66 026254 010537 0000006 
67 026260 O20527 001600 
68 026264 101403 
459 3 

790 
71 3 

72 026266 012603 OE: 
73 026270 012602 
74 026272 000207 
73 3 

74 
77 3 
78 026274 10: 
79 9026302 
80 026310 000137 904102’ 

MOV 
SUB 
MOV 
SUB 
MOV 
SUB 
MOV 
SUB 
MOV 
CMP 
BLOSs 

: root we foo ke Gd 
> rhe 2 OSH eG 

MOV 
MOV 
RETURN 

RS. CASUFL 
R22, RS 
RS, CASUBL 
R2,R5 
RS. CASHFL. 
Ra, RS 
RS. CASHBL. 
Re, RS 
RS. CASHSH 
RS. #1400 
10% 

(SP)+,R3 
(SP )+, Re 

Page 75-1 

iLRU chain forward link 

sAllocate space for table 

iLRU chain backward link 

iAllocate space for table 

iHash chain forward link 

iAlliocate space for table 
jHash chain backward link 

sAllocate space for table 

iHash chain list heads 

;Did we run over RT-1i1l? 

iBr aif yes 

s Insufficent memory space available for cache data 

. PRINT 

. PRINT 
#TSXHD 
#CSHOVF 
INISTP 

iPrint heading 
iUveriow message 

sAbort the initialization 

re
] 
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CSHBUF -- Allocate space for data cache tables 

i IF EQ, PROCID ;Don‘’‘t allow ODT for production PRO version 
2 .SBTTL GETODT -—- Lead ODT 

3 Ge ae ee ee eee ee re mam ea ena a mn ream, aie ne ce a ey ee se 

4 ; GETODT is called to load ODT into memory above TSX and transfer control 

o i to it. On return, ODT has been started. 

& i 

7 i Inputs: 

8 i RS Address where ODT is ta be loaded. 

9 A 

10 i Outputs: 

11 i RS Address above top of ODT. 
12 A 

i3 626314 0101464 Gk TOD MOV Ri,-<(SP) 

14 0263146 010246 MOV R2,—-(SP) 

15 026320 010346 MOV R3,- (SP) 

16 026322 010446 MOV R4,—-(SP) 

17 i 

18 3 Try to lookup ODT rel file. 
19 } 

20 026324 .LOGKUP #AREA, #1, #ODTBLK ; LOOKUP ODT REL FILE 

21 026344 103010 BCC 1s ;BR IF FOUND IT 

22 026346 .PRINT #TSXHD sCAN’T FIND ODT 

23 026354 PRINT #NOODT 

24 026362 000137 0604102° JMP INISTP »>ABORT INITIALIZATION 

20 : 

26 i Read first block of GDT file and determine size of ODT. 

a7 i 

28 026366 062705 000310 1$: ADD #200.,R5 ;RESERVE SPACE FOR ODT STACK 

29 026372 010500 MOV RS, RO i CHECK MEMORY ADDRESS FOR OVERFLOW 

30 026374 062700 001000 ADD #512.,R0 

31 026400 004737 027630’ CALL CHKMEM 

32 026404 .READW #AREA, #1,R5, #256. . #0 

33 026440 103002 BCC 2 iBr if no read error 

34 026442 000137 027024’ JMP ODTRDX ;Read error 

35 026446 016502 000052 2s: MOV RSZ(RS).R2 iGET SIZE OF ODT 

36 026452 010203 MOV R2,R3 
37 026454 060503 ADD R5.R3 iGET ADDRESS ABOVE TOP OF ODT 

38 026456 010300 MOV R3, RO i CHECK MEMORY ADDRESS FOR OVERFLOW 

39 026460 004737 027630’ CALL CHKMEM 

40 026464 000241 CLC 

41 026466 006002 ROR R2 iGSET # WORDS IN ODT 

42 i Get starting address of ODT 

43 026470 016500 000040 MOV STACRS),.RO iGET OFFSET TO START ADDRESS 

44 026474 162700 001000 SUB #ODTBAS, RO i CALCULATE ABSOLUTE STARTING ADDRESS 

45 026500 060500 ADD RS, RO 

45 026502 010037 000234’ MOV RO, ODTSTA i THIS IS REAL STARTING ADDRESS 

47 026506 9016501 000062 MOV RBD(RS),.R1 i3GET # OF BLOCK WITH RELOCATION INFO 

48 ; 

49 i; Read in ODT rel file image. 
30 ; 

Sil O26512 .READW #AREA, #1,R5.Re2, #1 

S2 026546 103526 BCS ODTRDX i BR IF READ ERROR 

pe F 

54 i Relocate addresses in ODT. 

930 3 RS = Address of base of GODT: R3 = Address above top of ODT. 

26 3 Ri = Block number in rel file of start of relocation infa. 

97 i 

my
, 
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TSINIT -- TSX startup initializ 

GETODT -- Load ODT 

58 026550 010337 000036’ 
59 026554 010337 000230" 

60 
61 
62 
63 
64 026560 013737 000152’ 
65 026566 013737 000230’ 
66 026574 062737 002000 
67 026602 010504 
648 026604 162704 001000 
69 
70 026610 
71 026646 103003 
72 026650 105737 000052 
73 026654 001063 
74 
75 026656 013702 000230’ 
76 026662 012203 
77 026664 020327 177776 
78 026670 001416 
79 026672 012200 
80 026674 006303 
81 026676 103002 
82 026700 140400 
83 026702 000401 
84 026704 060400 
85 026706 060503 
86 026710 010013 
87 026712 020237 000232’ 
88 026716 103761 
89 026720 062701 000002 
90 026724 000731 
91 
92 
93 
94 
95 026726 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 026734 012700 000000’ 
113 026740 O12701 
114 026744 012702 

0000006 
OO00006 

MACRO VO5.05 Tuesday 17-Jan-89 13:55 Page 76-1 

000230 ’ 
000232" 
000232 ’ 

RELFIL: MOV RG. ODTTOP i SAVE ADDRESS ABOVE TOP OF ODT 

MOV R3. RLBF 
. IF NE. PROCID iOnly if PRO protection code is included 

TSTB PROFLG iAre we Tunning on a Pro? 
BNE 1% iBr if yes 

. ENDC i NE, PROCID 
MOV WRKBUF, RLBF ;READ RELOCATION INFO HERE 

1s: MOV RLBF, RLBFND 
ADD #1024. ,RLBFND iGET ADDRESS OF END OF BUFFER AREA 
MOV 5, R4 ;GET BASE ADDRESS OF ODT 
SUB #ODTBAS, R4 i; SUBTRACT LINK BASE ADDRESS 

d
*
 

Bi
 

BCC 
TSTS 
BNE 

i Relocate 

7: MOV 

3: MOV 

CMP 

BEG 

MOV 

ASL 

Bcc 

SUB 

BR 

os: ADD 

Oo: ADD 

MOV 

CMP 

BLO 

ADD 

BR 

Finished 

MOV 
MOV 

S
d
 

L
i
 

Ne
e 

ee
 
e
t
e
 

RO = 
O(CSP) = 
atGP) = 

Ae
s 
e
k
e
 

we
 

MOV 
MOV 
MOV 

Read in relocation address list. 

.READW #AREA, #1,RLBF.8#51l2.,.Ri 

7% i BR IF NO READ ERROR 

@#52 i; END OF FILE IS OK 

ODTRDX ;BR IF READ ERROR 

some addresses in GDT. 

RLBF. Re ;POINT TO RELOCATION INFO 

(R2)+,R3 iGET ADDRESS OF LOCATION TO RELOCATE. 

RS, #-2 i; TIME TO STOP? 

9S ;BR IF FINISHED 

(R2)+, RO iGET VALUE TO RELOCATE 

Ro ;CVT TO BYTE ADDRESS 

ek: i BR IF ADDITIVE RELOCATION 

R4,R0 ;RELOCATE THE ADDRESS 

6 

R4,RO0 ;RELOQCATE THE ADDRESS 

R5,R3 ;GET LOCATION WHERE WORD GOES 

RO, @R3 ; STORE RELOCATED ADDRESS 

Re, RLBFND i TIME TO READ NEXT BUFFER FULL’ 

3S 3 BR IF NOT 

#2,R1 i ADVANCE BLOCK # 

4% ;3GQO READ NEXT BUFFER FULL 

relocation. 

Clase ODT rel file. 

.CLOSE #1 

Direct interrupts to 60 and 64 to an RTI instruction 

#DORTI, @#60 
#DORTI, G#644 

iCatch interrupt 60 

sCatch interrupt 64 

Load registers with the following values for initial entry to ODT: 
RO = Base of TSINIT 

Ri = Important breakpoint ("R) in TSX 
Re = Base of TSGEN 

RQ = Base of TSEXEC 

R4 = Base of TSEMT 

= Return address to start execution 

Address of mapsus routine 
Address of sysmap cell 

#TSINIT, RO 
#BRAPT, R1 
#TSGEN, Re 

m
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iPASS ADDRESS OF SYSMAP CELL TO ODT 
#PASS ADDRESS OF MAPSYS ROUTINE 
i;ADDRESS FOR ODT TO RETURN TO 

i;JUMP TO START OF ODT 

i SAVE ODT BREAKPOINT ENTRY ADDRESS 
i ADDRESS ABOVE TOP OF ODT 

ERROR MESSAGE 

s;ABORT INITIALIZATION 

TSINIT -- TSX startup initializ MACRO VO5.05 Tuesday 17-Jan-89 13:55 Page 76-2 
GETODT -- Load ODT 

115 026750 01270232 0000006 MOV FTSEXEC, R3 

116 026754 012704 0000006 MOV #TSEMT, R4 

117 026760 012746 90000006 MOV #SYSMAP, —-( SP) 

118 026764 012745 0000006 MOV #MAPSYS, —( SP) 

119 026770 012705 027000’ MOV #106, R5 

120 i 

121 ; Enter ODT 

l22 ; 

123 026774 000177 1512234 JMP SODTSTA 
124 i 

125 i Return from ODT. 

126 j Continve initialization of TSX. 
1277 H 

128 027000 013737 000014 000900006 104: MOV @#14, ODTTRP 

129 027006 013705 000036’ MOV QODTTOP, RS 

130 027012 012604 MOV (SP)+, R4 

131 027014 012603 MOV (SP)+,R3 

132 027016 012602 MOV (SP)+,R2 

133 027020 012601 MOV (SP)+,R1 

134 027022 000207 RETURN 

135 i 

136 + Error while reading OD} rel file. 
137 i 

138 027024 QDTRDX: . PRINT #TSXHD iPRINT 

139 027032 .PRINT #0DTRDM 

140 027040 000137 004102’ JMP INISTP 

141 i 

142 F RTI instruction to disable interrupts 

143 i 

144 027044 000002 DORTTI: RTI 

145 . ENDC 3 EQ, PROCID
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OPNCHN -- Open a TSX-Plus channel 

M
O
N
 
G
o
f
 
W
e
 

10 

027046 
027050 
027052 

027054 
027056 
027062 
027064 
027066 

027074 
027076 
027102 
027104 
027106 
027110 
027114 
027120 

027124 

027126 
027130 
027132 

010146 
010346 
010003 

010301 
012700 
005021 
077002 
012763 

010200 
004737 
103411 
010001 
O00301 
110163 
042700 
050063 

000241 

012603 
012601 
0600207 

O00000C 

OO0000C 

012704 ’ 

9000006 
000000C 
O000006 

. SBTTL 

to make it look as 

device with a 

Inputs: 
RO 
Re to

ol
 

OPNCHN -- Open a 
| SOO eee cote ceeme Anewe Kom NEES enum eoCbE GnEET euNE ene=r Git GUNS? GUUD Gott: smntt Gie=D GHERD mEECS GNOID GuntD COTE funny GiHES GOEIS CONE SOURS SAREE —eaye GoETD EEEED eiftns GIDE EDEN SERGE SHARD ROUED ENDED CHOEE caste Greue CODES SOLES SamAS SONDO SURE) GIDED COTE cumED QOGEE COREE SCNT SSNET SNEED CUNY emneG GuteL saINID enEEe GOOD cnet seney GITD seem 

OPNCHN is called to set up information in a TSX-Plus channel block 
if the channel has been opened to a@ specified 

. ENTER. 

TSX-Plus channel 

Address of channel black to be opened. 

RadSO device name. 

C-flag set ==> Cannot open the device. 
3 Outputs: 

OPNCHN: MOV 
MOV 
MOV 

Ri. -(SP) 
R3,—-(SP) 
RO. R3 

F Initialize the channel block 

MOV 
MOV 

oS: CLR 
SOR 
MOV 

RG. Ri 
#LCHNSIZ/2>, RO 
(R1)+ 
RO, 2é 
#<CSOSOPN'ICSHENTS., 

i Convert the device name into 

MOV 
CALL 
BCS 
MOV 
SWAB 
MOVB 
BIC 
BIS 

i Success 

CLC 

i Finished 

DS: MOV 
MOV 
RETURN 

R22, RO 
CVTDVU 
9% 
RO. R1 
Ri 
Ri.C. DEVQ(RG) 
#H“CCCSENMX>. RO 
RO, C. CSWIRG) 

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

iCarry channel black address in RO 

iPoint to the channel block 

iGet # words to zero 

; Zero the channel biack 

C. CSW(R3) i Initialize CSW to say chan open 

device # and unit # 

i>Get the full device name 

iConvert to dev # and unit # 

iBr if we don’t recognize the device name 

iGet index # and unit # 

iGet unit # to low byte 
;Set unit # in channel block 

iClear all but device index number in RO 

iStore device index # into CSW 

;Signal success on return 

am
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SETCHN ~~ Copy RT-11 channel information into TSX system chan 

1 SBTTL SETCHN ~~ Copy RT-iil channel information into TSX system chan 
2 fT ee ea em ta ete er a er Se ts _ 
3 i SETCHN is called to set up a TSX sustem channel block to access a file 
4 ; that has been opened using RT~11. The device index number is converted 
i) 3 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 j to use this routine. 
8 i 

9 3 Inputs: 
10 i Channel # 1 = Open to file of interest. 
11 i RO = Address of TSX channel block which is to be set up. 
12 ; Re = Rad-50O device name. 
13 ; 
14 i Outputs: 
15 3 Channel block pointed to by RO is set up for future TSX I70. 
16 3 Channel # 1 is closed. 
17 3 
18 027134 010146 SETCHN: MOV Ri,-(SP) 
19 0271396 010246 MOV Re, -(SP) 
20 027140 010346 MOV R33, -(SP) 
2@il 027142 010001 MOV RO, R1i iGET ADDRESS OF TSX CHANNEL BLOCK 
mee 3 

23 i Do . SAVESTATUS to store channel information into TSX channel block. 
24 ; 

25 027144 .BAVEST #AREA, #1,R1 i STORE CHANNEL STATUS INTO TSX CHANNEL BLOCK 
2d i 
27 i Now convert RT-11 device table index number into corresponding TSX 
28 i device table index number. 
29 i 
30 027162 011103 MOV (R1);,R3 iGET CSW FOR CHANNEL 
31 027164 042703 177701 Bic #°C76,R3 iGET RT-11 DEVICE INDEX NUMBER 
32 027170 . SVAL #AREA, #404 iGET RT~11 OFFSET TO PNAME TABLE 
33 027210 0460003 ADD RO, R3 iGET ADDRESS OF NAME OF DEVICE IN PNAME TABLE 
34 027212 . SVAL #AREA, RB iGET NAME OF DEVICE FROM RT—-11 
39 027230 013703 0000006 MOV NUMDEV, R3 iGET INDEX # FOR LAST TSX DEVICE 
36 027234 020063 0000006 1$: CMP RO, PNAME (RG) i#LOOK FOR DEVICE IN QUR TABLES 
37 027240 001404 BEQ 2s ;BR IF FOUND 
38 027242 162703 000002 SUB #2,R3 sCHECK NEXT ENTRY 
39 027246 002372 BGE 1% *;BR IF MORE TO CHECK 
40 027250 000407 BR MTSXDV i VERY STRANGE THAT WE DIDN’T FIND IT 
41 027252 042711 000076 2S Bic #76, (R11) sCLEAR OUT RT-11 DEVICE # 
42 027256 050311 BIS R3, (R1) s;STORE TSX DEVICE # 
43 ; 
44 i Finished 
49 ; 
46 027260 012603 MOV (SP)+,R3 
47 027262 012602 MOV (SP)+,R2 
48 027264 012601 MOV (SP)+,R] 
49 027266 000207 RETURN 
90 F 

o1 3 Error: Could not locate Rt-ii device number in TSX device table. 
ve ; 
93 027270 MTSXDV: PRINT #TSXHD iPRINT ERROR MESSAGE 
94 027276 .PRINT #REQMIS iMissing a required device 
99 027304 010200 MOV R2,RO iGET RADSO DEVICE NAME 
96 027306 004737 030020 CALL PRTRSO i DISPLAY DEVICE NAME 
97 027312 PRINT #CRLF 
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SETCHN ~- Copy RT-11 channel information into TSX system chan 

58 027320 000137 604102’ JMP INISTP ABORT INITIALIZATION 

m
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SETSY -- Set up information about SY device 

1 SBTTL SETSY -- Set up information about SY device 
“ TTT toe cam mre etre mee aren anne tne ett suse ent Sent mee snaps tees ea Mr eee sess 1. gener wre Site wirtes Stcte Subir Seen? Seles eine Settt Secs Soci Siar cnaits Smee: cram SHnSe SEES etece SonEE Soh! Sens AMEE Siam Geite Beste GOES SORES SGT? HiniS SANME SESE Guy winup SHOTS AUMhS wikis SEAtY Subs rmEP SOT SAtys Genes Some sent Meee SUNRE Sumet entite cutie ener onse: aime mene 

3 i SETSY is called to set up information about the SY device. 
4 i It does this by determining what device RT-11 recoqnizes as SY. 
2 3 

ro 3 Inputs: 

7 j RO = Address of base of free memory area 
8 ; 

9 3 Outputs: 

19 i SYNAME = RADSO spec for physical system disk 
il 3 SYINDX = TSX device table index for SY device 
12 i SYUNIT = SY device unit number 
7° ; 

14 027324 010146 SETSY: MOV Ri,-(SP) 
15 027326 010246 MOV R2,-(SP) 
16 ; 

17 3 Set up system device unit number 

18 i 

19 027330 . VAL. #AREA, #274 iGet system unit # from RT-11 (high byte) 
20 027350 010037 0000006 MOV RO, SYUNIT iSet system unit number 

oi 3 

2a 3 set up system device index number 

23 ; 

24 O27354 . oVAL #AREA, #364 iGet RT-il system device index number 

29 027374 010007! MOV RO,R2 ;Save device index number 
26 027376 . SVAL HAREA, #404 iGet offset within RMON of PNAME table 
27 027416 060002 ADD RO. R2 iGet offset to name of SY device 
28 027420 . VAL #HAREA, Ro iGet name of RT-11i system device 
29 027436 013701 oO00000¢ MOV NUMDEV, Ri iGet index to last TSX-Plus device entry 
30 027442 020061 9000006 if: CMP RO, PNAME (RI) iSearch for device in TSX tables 
31 027446 001405 BEQ at iBr if found it 
32 027450 162701 000002 SUB #2, Ri ;Keep looking if more 
33 027454 002372 BGE lt 
34 027456 010002 MOV RO, R2 iSave name of system device 

359 027460 000703 BR MTSXDV iMissing device error 
36 027462 010137 0000006 2h MOV Ri, SYINDX Store index # of TSX-Plus system device 
37 3 
38 i Set up RADSO name of SY disk 
39 i 
40 027466 113702 0000016 MOVB SYUNIT+1; R2 iGET SYSTEM UNIT NUMBER 
41 027472 062702 000036 ADD #36, R2 sPUT IN "0" AS 3’RD CHARACTER OF NAME 
42 027476 066102 0000006 ADD PNAME (RI); Re ;ADD DEVICE NAME 
43 027502 010237 o0O00000¢6 MOV R2, SYNAME ; THIS IS THE FULL SY DISK NAME 
44 i 

49 i Finished 
4& i 

47 027506 012602 MOV (SP)+,.R2 
48 027510 012601 MCV (SP)+,R1 
49 027512 000207 RETURN
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16 
17 027514 
18 027514 
19 027520 
20 
21 
22 
23 027522 
O4 
25 
26 
27 027526 
28 027540 
29 
30 
31 
32 027542 
33 027546 
34 
35 
36 
37 
38 027550 
39 027554 
40 027560 
41 027564 
42 
43 
44 
45 
4& 027566 
47 027570 
48 027574 
49 027576 
50 
Si 
52 
53 027600 
54 027610 
55 
54 
57 

010046 
010246 
010546 

010037 

103425 

005737 
001021 

013702 
013700 
020037 
101405 

060500 
020037 
101013 
010502 

103401 

000130 ’ 

OO00116’ 

000152 ° 
000114’ 
000154 ’ 

000132 ’ 
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RTFTCH -- Fetch a RT-iil device handler 

erem sours conan ques Coete ener ember Gtams eesee genes Onrte sense span) ees PRED S0ntD SERED epmeD exten Gums OraED cane Seatr Sone: Ete cate SOAS sires EStS GORE cates BUDS SEDiD GtEDU tee CENID SUNUD CtnED WUGED WOIRD CIETY EERKD COMNS SONEE med SOGIR TINOH SoeED SHEE SUEDE GORED SEIT GOERS GumES emeED GOtIN sEEED otant COSDC eEEED arune GEGNS cose ents: CONTE am 

RTFTCH is called to fetch an RT-11 device handler. 
If the handler is alreadu resident, nothing is done. 

If the handler will fit in WRKBUF., it is fetched into there. 

If the handler will not fit in WRKABUF, it is fetched into the top 
of memory. 

Inputs: 
RO =- RADSO device name. 

RS = Address of start of free memory. 

i Outputs: 

3 C-filag cleared ==> Fetch was successful. 
3 C-Flag set ==> Error oan fetch. 

RTFTCH: MOV RO, -(SP > 
MOV Re, — CSP) 
MOV RS, ~(SP) 

i Set the name of the device being fetched 

MOV RO, FETDEYV ‘Set name of device whose handler to fetch 

> Do a .DSTAT to get information about the handler 

.DSTAT #DSTBLK, HFETDEV : Get information about the device handler 

BCS ok ;Br if device not recognized 

i Determine if the handler is currently resident 

TST DSTBLK+4 iIs the handler resident now? 

BNE Bs ;Br if yes 

i The handler is not currently resident. 
i Gee if it will fit in WRKBUF. 

MOV WRKABUF, R2 iSet address where handler will be loaded 

MOV DSTBLKt+2, RO iGet the size of the handler 

CMP RO, WRASIZ sWill handler fit in WRABUF? 
BLOS 1% iBr if handler will fit in WRKABUF 

; Handler will not fit in WRKBUF. 

i See if there is room to load it into the top of memory. 

ADD RS, RO iGet address above top cf area needed 

CMP RO, TOPMEM iIs there room for handler? 

BHI 10% iBr aif not 

MOV RS, Re iSet address where handler is to be loaded 

3 Fetch the handler 

if: .FETCH R22, #FETDEYV >Try to fetch the handier 
BCS Ot iBr if error on fetch 

We successfully fetched the handler 

F
a
 

am
, 

P
i
d
 

m
m



am
in

, 

TSINIT -- TSX startup initializ MACRO VO5.05 Tuesday 17-Jan-89 13:55 Page 980-1 
RTFTCH -- Fetch a RT-11 device handler 

28 027612 000241 Bs: CLC ;Signal success on return 
29 ; 

60 i Finished 

61 3 

462 027614 012605 94: MOV (SP)+,R5 
63 027616 012602 MOV (SP)+, R2 
64 027620 012600 MOV (SP)+,. RO 
65 027622 000207 RETURN 
6& i 
67 i Insufficient memory available to load the handler 
68 3 

69 027624 004737 0276507 10%: CALL. SIZERR iGenerated system is too big ~-- abort
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CHAMEM -- Check for memory space overflow 

i SETTL CHKMEM -- Check for memory space overflow 
2 Be er er me i ke oe ee, mmm ms em a a ei i me te ey tt tS 

3 i CHKMEM is called to make sure we have not overflowed the available memory 
4 i; space while allocating space for TSX. 

+e i If a memory overflow occurs, an error message is printed and 
& ; the initialization is aborted. 
7 3 

8 i Inputs: 
9 i RO = Address to be tested for validity. 

an : 

11 027630 020037 000236’ CHKAMEM: CMP RO, MEMLIM 31S THE ADDRESS OK? 
12 027634 103402 BLO it 3BR IF OK 
13 027636 604737 027450’ CALL SIZERR sGenerated system is too big -- abort 
14 027642 004737 027670’ 14: CALL CCATST i CHECK FOR “C ABORT REQUEST 
15 027646 000207 RETURN 
14 
17 BT me er mee ee ee sy er ee: mm ee i tam ae i i a a i te i a 

18 i Generated system is too big. Abort the initialization. 
19 i 
20 027650 SIZERR: . PRINT #TSXHD iPRINT MESSAGE HEADING 
21 027656 .PRINT #TOOBIG sPRINT ERROR MESSAGE 
22 027664 600137 004102" JMIP INISTP ;ABORT INITIALIZATICIN 
aa 
a4 BIT meee rem caste ees ere ane seine sete eee nes Het San tite Sit ment Lites fit sane fete: tents ts seteh state Geet Sad utne tet scien ee + ster seine mame sem sotos eon satin soos mien cones sme snes seen site mint cote entbe seane eam mene ceane meme Stent semé sates Sent nines Sane sted conte snows aes cesar cose futee ona sety Seen Waste smu Cot frat come Hie 

a i Check for control-C and abort initialization if requested. 
2d ; 

27 027670 005737 000040’ CCATST: TST CCAFLG iDID USER REQUEST “C ABORT? 
28 027674 001402 BEG 1¢ i BRANCH IF NOT 
29 027676 000137 004102’ JMP INISTP ;ELSE ABORT INITIALIZATION 
30 027702 000207 i$: RETURN
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PRTOCT -—- Print actal value 

1 .SBTTL PRTOCT -- Print octal value 
2 Be me ea a me ae mn er mm em eee mee =e re ee ame se a ae en it oo a me 

3 > PRTOCT is called to print an octal value without trailing Cr-Lf. 
4 

ve Inputs: 

6 RO = value to be printed. 
7 

8B 027704 010146 MOV Ri,-(SP) 
9 027706 010246 MOV Ra. —(SP) 

10 027710 9010001 MOV RO. R1 iGET VALUE TO PRINT 
11 027712 012702 MOV #6,R2 iPRINT 6 DIGITS 
12 027716 905000 CLR RO 
13 027720 073027 ASHC #1, RO 
14 027724 000403 BR 2% 
15 027726 9005000 CLR RO i INITIALIZE FOR SHIFT 
16 027730 0793027 ASHC #3, RO iSHIFT AN OCTAL DIGIT INTO RO 
17 027734 062700 ADD #'O, RO i#CONVERT TO ASCII CHARACTER 
18 027740 . TTYOUT iPRINT THE CHARACTER 
19 027744 077210 503 Ra. 1% LOOP AND PRINT MORE DIGITS 
20 027746 012602 MOV (SP)+,R2 
21 027750 012601 MOV (SP)+,R1i 
22 027752 000207 RETURN 

o
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PRTDEC -- Print decimal value 

1 .SBTTL PRIDEC ~- Print decimal value 
2 Be me em ce ca em ee ee ce ce mt ma mm i a a 

3 i PRYIDEC is called to print a decimal value with leading zeroes suppressed 
4 i and with no trailing Cr-Lf. 
0 i 
ra 3 Inputs: 
7 i RO = Value to be printed 
8 i 

9 027754 010146 PRTDEC: MOV Ri, -(SP) 
10 027756 005046 CLR ~ (SP) iNULL ON STACK TO STOP US 
11 ; 
12 i; Convert value to ascii digit string and stack the digits. 
i3 ; 
14 027760 010001 MOV RO, Ri iGET VALUE TO BE CONVERTED 
15 027762 005000 1: CLR RO i SET HIGH-ORDER PART OF VALUE TO 0 
16 027764 071027 000012 DIV #10.,.R0 iDIVIDE RO-R1 BY 10. 
17 027770 062701 9000060 ADD #°O, Ri iCONVERT REMAINDER TO ASCII DIGIT 
18 027774 010146 MOV Ri, -(SP) sAND STACK THE DIGIT 
19 027776 010001 MOV RO.R1 ;GET QUOTIENT 
20 030000 001370 BNE is iBR IF MORE DIGITS TO CONVERT 
ai i 
ae i Fainashed conversion. Print result 
a i 

24 030002 012600 ae: MOV (SP )+,RO sGET A DIGIT FROM THE STACK 
25 030004 001403 BEG 3S +BR IF REACHED END 
26 030006 . TTYOUT #PRINT THE DIGIT 
27 030012 0007723 BR 2 #PRINT MORE 
29 i 
29 i Finished 
30 i 
31 030014 012601 3S MOV (SP)+,R1 
32 030016 000207 RETURN 

a
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PRTR5O -- Print Rad-50 value 

O
Q
O
N
 

O
u
 
b
e
 

030020 
030022 

030024 
030030 
030032 
030034 
030040 
030044 
030046 
030050 

030052 
030056 
030060 
030064 

030066 
030070 
030072 

030074 

010146 
010246 

012702 
010001 
005000 
071027 
116101 
010146 
o1o0o0o0! 
077210 

012602 
012601 
000207 

900002 

000050 
003347 ¢ 

Page 84 

F ao ot 
FR et CET 8 

J SOTO tar nee mae cere meee coe eee ern nen sone seats - es = Saver onset seem eneme epee cemme twite Siwin Sime Soin GUESS SESE Sites SOE SE. SEEEL SEEDS SSESE SETS Sent meee Somme mines SEES SOLES Stnds Suier Sraty Sime eomuY aime SuVET COSTE TUS SURE Cmned MEGS Gneme cena GDEDE GnUED SANG GAPS anton cane GORE suamE cums SUDUD WaSEG Came EDGS snent sumuh GEDED peuee tase SONte 

PRTROO is called toa print a Rad-50 value. 

i Inputs 
i RO = value to be printed. 

PRTRSO: MOV Ri. -(SP) 
MOV Re, -(SP> 

i Convert value to ascii string and stack the characters. 

MOV #3. Re »GET # CHARS TQ CVT 
MOV RO.R1 iGET VALUE TO BE CONVERTED 

1s: CIR RO i CLEAR HIGH-ORDER VALUE 
DIV #50, RO sDIVIDE RO-R1 BY 50 
MOVB RSOCHR(RII RG CONVERT REMAINDER TO ASCII CHARACTER 
MOV Ri, -<(SP) i STACK THE CHARACTER 
MOV RO, R1 iGET QUOTIENT 
S0B Re, 1$ *+BR IF MORE CHARS TO CONVERT 

F Finished conversion. Print the result 

MOY #3, RZ »GET # CHARS TO PRINT 
at Mav (SP) +, RO ;GET NEXT CHARACTER 

. TTYOUT iPRINT THE CHARACTER 
SOR R2, 2% ;LOOP IF MORE CHARS TO PRINT 

i Finished 

MOV (SP)+,R2 
MOV (SP)+,R1 
RETURN 

. Oe CEO cen” GUNNS LORD comND ORES cowme MGEE SRENS SEDER PulIN PDI cEWW coUmS CADED Sine SEINE COUNT MIEN GiiES GOES OUD! SOEtE GhERT —>EE: Sten SEERE GUEIP vEnee nti: JOSS SLES: GELEG ENGI GEREY SOGEE EOEH TORE HONE EDULE SOWIE COREE SOOT tone Stam CONTE COORG GOES SIDES SAEED SKEET wuDeD eneED COUTE went eptne iuiS SURE codes INGES ive! Kenny tute meee oun stone eunee aenue SmlEe enEne 

j Define top of TSINIT 

INITOP: 
5



TSINIT --— TSX startup initializ MACRO VOS5.05 Tuesday 17-Jan-89 13:55 Page 35 

PRTR50 -- Print Rad-50 value 

1 IF NE. PROCID ;Qniy assemble for protected Pro 350 version 
2 3 

3 ; The following startup code is only included for the Pro version. 
4 ; Tt is Ilnaded here and executed veru earlu during initialization 

2 i and subsequently overwritten by I/0 buffers. 
& F 

7 .SBTTL INSCHK -- Installation validation subroutines for Pro-350 

8 .MCALL . PRINT 
9 3 

19 i Reserve an arg block area for encryption calls 

11 i 

12 EDARGB: . WORD —32. ;# OF BYTES TO BE DECRYPTED (CEDMTH3) 

13 EDADDR: . WORD DSKBUF iPOINTER TO BUFFER TO BE DECRYPTED 

14 i 

15 ; Recover license number and decrypt disk image of Pro ID to intermed. state 

16 3 

17 INSCHK: MOV Ri, -(SP) i SAVE REGISTERS 

18 MOV Ro, -( SP) 
19 MOV R3,-<(SP) 
20 MOV R4, -(SP ) 
21 MOV RS, -(SP) 
22 MOV (PC)+, RO i DECRYPT LICENSE NUMBER 

23 .RADSO /SCB/ SWITH THIS CONE 
24 XOR RO. LTCNUM iBY XORING IT 

29 MOV LICNUM, TSXSiT i;MOVE LICENCE NUMBER TO TSGEN CELL 

ad MOV #HEDARGH., RO iPOINT TO ENC/DEC ARG BLOCK (PRESET) 

a? CALL EDMTHS iDECRYPT TO INTERMED STATE 

298 i 

2? 3 Copy Pro ID ROM low bytes into memory, and encrypt 1 step 

30 ; 

cB TDADDR = 173600 ;ADDRESS OF START OF PRO 350 ID ROM 

32 MOV #IDADDR, Ri iGET POINTER TO PRO ID ROM 

33 MOV #ROMBUF, R2 iPOINTER TO COPY OF HARDWARE ID 

34 MOV R2, EDADDR i SAVE ADDRESS FOR ENCRYPTION 
3o NEG EDARGB iMAKE +32. FOR ENCRYPTION 

36 MOV EDARGE, RO i ALSO USE AS LOOP COUNTER 

37 38: MOVB (R1)+, (RA)+ iGET NEXT LOW BYTE 
38 INC Ri iSKIP ID ROM HIGH BYTES 
39 SOB RO, 3% iREPEAT THROUGH 32 BYTE ROM 
40 MOV #EDARGB, RO iPOINT TO ENCRYPTION ARG BLOCK 
41 CALL EDMTH2 iPERFORM METHOD 2& ENCRYPTION 

42 ; 
43 j Have intermediate state of both hardware and disk copies of Pro ID 

44 i in memory. Verify them against each other and correct memory image 
45 i of SCHED at the same time. 

46 A 

47 MOV #ROMBUF, Ri ;POINT TO HARDWARE COPY OF ID 
49 MOV HDSKBUF. RO iPOINT TO DISK COPY OF ID 
49 MOV #SCHED, R4 iPOINT TO CODE TO BE CORRECTED 

30 MOV EDARGB, RG i INIT LOOP COUNTER 

ol CALL GETLIC iUSE LIC # AS SEED FOR EDPRNW, IN RO 
be 46: CMPB (Ri)+, (Rad + iVERIFY ID’S ARE THE SAME 
oo BNE rk: i? ABORT IF NO MATCH ON ANY BYTE 
04 CALL. EDPRNW iRANDOMIZE RO FOR XOR (LIC# INIT SEED) 
99 MOV @R4,R5 iGET ENCRYPTED CODE 
96 XOR RO, RS iRESTORE FUNCTIONAL CODE 
37 MOV R5, (R4)+ iPUT DECRYPTED CODE BACK IN MEMORY 
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PRTRSO -- Print Rad-5S0 value 

ed SOR R3, 4% iREPEAT THROUGH ID TESTS 

39 MOV (SP)4+,R5 iRESTORE REGISTERS 

60 MOV (SP)+, R4 

ol MOV (SP)+,R3 

62 MOV (SP)+4+,R2 

63 MOV (SP)+,R1 

64 RETURN i ID CHECKS AND CODE DECRYPTED 

65 3 

&& OS: .PRINT #TSXHD i PTSX-F 

67 .PRINT #NOTLIC iNOT LICENSED FOR THIS MACHINE 

68 JMP INISTP ;I1D’S DON’T MATCH, ABORT INIT. 

69 i 

70 .NLIST GEX 
71 NOTLIC: .ASCIZ /This copy of TSX-Plus not licensed for use on this machine. / 
72 LIST BEX 

73 . EVEN 

74 

73 Subroutine to recover incremental license number. Assume it has been 

‘
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76 decrupted already by XORing with .RADSO /SCB/. 
77 ; 

78 GETLIC: mav LICNUM, RO sRETRIEVE DECRYPTED LIC # INTO RO 

79 RETURN 

80 ; 

Si i Reserve room for both disk and hardware copies of the Pro ID number 

82 F and for the incremental license number 

83 i 

84 DSKARUF: | BLKB 32. iDISK IMAGE OF PRO ID 

85 LICNUM: . WORD Oo i INCREMENTAL LICENSE NUMBER 

B46 ROMBUF: | BLKB ge. iCOPY OF ROM ID LOW BYTES
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PRTR5O -- Print Rad-50 value 

1 .SBTTL EDEXPL -- Comments on encryption methods 

2 F 

3 F Encryption and decryption methods used here depend heavily on 

4 3 pseudo-random numbers generated by the linear congrutential methad. 
9 ; See Hull and Dobell, SIAM Review, 4. 230, 19422. 
ro 3 
7 i; For the linear congruence relation: 
8 3 
9? j KI) == ¢( A ® XCI-1) + © >) MOD M 

10 3 
11 i X(~I) is in the range 0 to M-I 

12 i 
i3 s The sequence has full period M provided that 
14 i 1} C is relatively prime to M 
15 i 2) If p is a prime facter of M A MOD p == Jf 
16 3 3) If 4 is a factor of M A MOD a 
i7 i 
18 3 In the special case where M is 8s power of 2&, these rules simplify to 
19 i 1) © must be odd 

20 i 2) A MOD 4 == 1 
21 3 
am .SB8TTL EDMTH2 -- Encryption method 2 (XOR with PRN high bytes) 

et i 

a4 3 Using the license number as the initial seed, mask out the iow 3 bits, 

2o + add i and call the PRN generator this many times to form the seed, 
2d 3 XOR each byte in the input buffer with the high byte of the next PRN 

27 3 and replace the result in the input buffer. Decryption is accomplished 

28 i by & second application of the same process. 
29 i 
30 ; Inputs: 
oi i RO Points to an arg block of the form: 
32 3 RO ---> buff siz sword holding byte length of buffer 
33 3 buff addr isaddress of buffer to be encrypted 
34 i Outputs: 

35 j RO Randomized 

36 3 input buffer encrypted 
37 ; 

38 EDMTHz!: 
39 MOV R1,-(SP) iSave registers 

40 MOV Re, —-(SP) 
41 MOV R3,-(SP) 

42 j 
43 i Fetch byte count, buffer pointer and initialize PRN seed 
44 i 

45 MOV (RO)+,R3 iFetch byte count of input buffer 

46 MOV (RO). R1 iFetch pointer to input buffer 
47 CALL GETLIC >Use license number as initial PRN seed 

43 MoV RO. R2 iCopy license number ta form repeat count 

49 BIC #°C7,R2 iNo more than & repeats 

30 INC Re iMake sure there is at least one 

o1 es: CALL EDPRNW iGet a new PRN 

oe SOB Re, 2s iAdvance the seed between 1 and & times 

be i ; 

04 ; Now sweep the buffer, XOGRing each byte with the high PRN byte 

55 i 

96 14: CALL EDPRNW iWith seed in RO, get next random number 

o7 MOVB (R1).R2 iGet next input byte 

a
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RO, Re 
RO 
Re, (Ri)d+ 
R3, 1% 

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

iReverse PRN high and low bytes 

sEncrupt the byte 
iRestore PRN high and low bytes 
iSave encrupted butes back into 

iRepeat for entire input buffer 

iRestore registers 

TSINIT -- TSX startup initializ MACRO V0O5.05 Tuesday 17-Jan-89 13:55 Page 86-1 

PRTR50O -- Print Rad-SO value 

55 SWAB 
Bo XOR 

60 SWAB 
6l MOVB 

62 SOB 

63 

64 MoV 
65 MOV 

64 MOV 

&7 RETURN 

for next seed 

input buffer 

m
m



1
,
 

TSINIT -- TSX startup initializ MACRO VO5.05 Tuesday 17-Jan-89 13:55 Page 87 
PRTR5O -- Print Rad-50 value 

1 .SBTTL EDMTHS -- Encryption/decryption meth 3 (swap bytes&shift bits) 
2 3 
3 i Using a prn of repeat length same as input string length, select prn 
4 ; numbered butes from the input string, combine them into a word, 
2 i Shift the combined bytes a random number of bits, recombine the shifted 
6 i bits and set the confused bytes back into the prn selected string bytes. 
7 3 Sign of the byte count indicates: encryption: - = decryption. 

8 3 If the byte count is 0 or ti, no encryption occurs. If the byte count is 

9 3 odd. then one random selected byte will not be encrypted. 
19 ; 

ii 3 Inputs: 

12 3 RO Points to an arg block of the form: 

13 i RO ---> buff 512 iWord holding byte length of buffer. 
14 iNote that buffer must be Si2 or less 

15 sin length. Flag encruption by using 
16 ipositive bute count ¢ 2 to 512. ). 

i7 iFlag decryption by using negative 
18 sbyte count (-2 to —-Sie. ). 

19 i 

20 3 buff addr sAddress of buffer to be encrypted 
21 3 Outputs: 

ad j RC) Randomized 

23 3 Input buffer encrupted 
24 3 

ao EDMTHUY: MOV Ri, -(SP) ;Save registers 

ao MOV Re, ~( GSP) 
a7 MOV R32, —-(SP) 
28 MOV R4,-C5SP ) 
29> MOV RS, —( SP) 
30 MOV {(RO)+,R3 *Save the string length 

St MOV @RO, -(SP) sAnd save the input buffer pointer 
32 i Initialize prn generator of desired length 
33 MOV R3, RO iRecover string length 
34 BGE it iBranch if encryption 
i fe] NEG RO sIf decryption, get real repeat 
36 INC R3 iIf neg» correct for ASR round down 

37 1%: CALL INPRNM iSet up for desired repeat length 
38 i Start encryption loop through string 
39 ASR R3 iRepeat for 1/72 the string length 
40 CALL GETLIC ;Get lic. num. for initial seed in RO 
41 CALL EDPRNM iSeed PRN generator (~adjacent pairs) 
42 a TST R3 iLess than 2 bytes left? 

43 BEQ 9 sQuit if so (odd len -> 1 bute unch. ) 
44 CLR R4 iClean out shifting registers 
45 CLLR RS 
46 MOV @€SP,Ri iRetrieve buffer pointer 

47 MOV Ri,Re2 iAnd second copy 

49 i Belect First random bute 
49 CALL EDPRNM iRandomize in range 0 —- <strien-1> 
20 ADD RO, Ri iPoint to first random bute of pair 
ol i Select second random bute 
ve CALL EDPRINM iRandomize again 
a ADD RO, R2 iPoint to next random byte 
24 i Use part of PRNM as semi-random shift amount 
ve MOV RO, ~( SP) i; Save EDPRNM seed for later 
vo Bic #°C 4, RO iGet a semi-random shift amount 
a7 : i Select encryption or decryption 
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PRTRS5SO -- Print Rad-50 value 

98 TST R3 sPositive for encryption 
ie BMI 3% iBranch if decrypting 
60 i Do this part for encruptioen 

61 BISB @R1i. R4 ;Get first bute without sign extend 

62 SWAB R4 sAnd put it in the high byte 
63 BISB @R2, R4 iCombine it with first byte 
64 CL¢ sAlways do at least one shift 

65 ROR R4 iShift once 
66 ROR RS iGet low bit into rs5 

&7 NEG RO :Right shifts for encryption 

68 DEC R3 iReduce count of pairs remaining 
69 BR 44 iSkip decryption stuff 

70 i Do this part for decryption 
71 3B: BISB @R1i. RS iGet first byte without sign extend 
72 SWAB RS sAnd put it in the high byte 
73 BISB @R2, RS iCombine it with the first byte 
74 CLC iAlways da at least one shift 
73 RQ RS iShift once 
76 ROL. R4 iGet high bit into R4 
77 INC R3 iReduce count of pairs remaining 

78 ; Shift and recombine the (enidetcrypted bytes 

79 45: ASHC RO, R4 iShift combined bytes 0.2,4 or & more 
BO BIS R5.R4 ;Recombine butes 

Gi MOV (SP )+, RO iRecover EDPRNM seed 
82 i Now put encrypted bytes back into input string 

8:3 MOVE R4, @Re iStore low byte at second byte place 

84 SWAB R4 iGet high bute 
85 MOVB R4, @R1 iStore high byte at first byte place 
86 BR ae: iRepeat through string 

87 i Done, restore registers and return 

8a 9$: MOV (SP)+, RO iJust pop saved buffer address 

89 MOV (SP)+,R5 iRestore registers 
90 MOV (SP)+, R4 
91 MOV (SP)+,R3 
92 MOV (SP)+, RP 
93 MOV (SP)+,.R1 
F4 RETURN 
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PRTIR50O -- Print Rad-50 value 
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Page 988 

a we veer EDPRNW -- Pseudo random number generator with MOD 2°16 

Linear congruential pseudo-random number generator with maximum repeat 
length of 65536 (2°15) cf. 

Inputs: 
RO 

i Outputs: 

3 RO 

E -DPRNW: 
haetts 

EDPRNA: . WORD 

EDPRNC: . WORD 

MOV 
RETURN 

Seed value 

New PRN, 

R4,—-(5P ) 
RS, ~CSP ) 
RO. R4 
(PC) +, RO 
104375 
RO. R4 
(PC) +, R5 
O12705 
RS, RO 
(SP )+.R9 
(SP )+, RA 

should 

Hull and Dobell and Knuth, vol 2. 

be used for next seed 

iSeve registers 

iGet seed to be multiplied 
iFetch multiplier 
iMultiplier, can be repiaced 
sMultipliy by A 

iAdd C 

iAdditive. can be replaced 
sReturn result mod 65536. as PRN 
ikKestore registers 

o
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PRTRS5SO -~- Print Rad-S0 value 

i _SBTTL INPRNM -- Initialize PRN generator with repeat range 

3 i Using the Hull and Dobelil rules, determine acceptable values for 

4 * A and C to get a repeat range of M. 
2 i 
& 3 Outputs: 

7 3 EDMULA Set with first acceptable multiplier 

8 ; EDADDC Set with first acceptable additive factor 

9 3 EDMODM Set with desired repeat length 

10 i 

11 INPRNM: 
12 MOV #32... EDMODM iGet repeat length to cover Pro ID 

i3 MOV #5, EDMULA iUse first valid A 
14 MOV #3, EDADDC sAnd first valid ¢ 
15 RETURN 
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PRTR5O -- Print Rad-50O value 

i .SBTTL EDPRNM -~ Generate pseudo-random number in specified range M 

3 5 HARARE EEE ESE EE EEE EERE HEE HREEHEREE ERE ERE KERR EERHRHERREEREREE 

4 ; *& INPRNM MUST BE CALLED BEFORE FIRST SEED IS PASSED TO THIS ROUTINE! !!! «# 

5 bE EE EEE HE HEHEHE EHHHEEHEHER REE RERERRRRERERREEHERHEEEREHHEEREEER 

6 i 

7 ; Using linear congruential method (cf. Hull and Dobell). generate 

8 i pseudo-random number using seed passed in RO. Return new PRN in RO. 

9 3 

16 i Inputs: 

11 j RO Seed vaive,» must be in range 0 to M (EDMODM) 

12 i 

is i Gutputs: 

14 i RO New pseudo-randem number, should be used for next seed 

15 i 
16 EDPRNM: 

17 MOV R4,-(SP) iSave R4 and RS 

18 MOV RG. - (SP) 

19 CMP RO, EDMODM iis seed in range 0 toa EDMODM? 

20 BLO 1 iBranch and proceed if so 

21 MOV RO, RS iSet up to divide it by EDMODM 

22 CLR R4 iset up for divide 

ao DIV EDMODM, R4 iDivide it 

24 MOV RS, RO ;And use remainder as seed 

25 1s: MOV RO, R4 iGet current seed ready toa be multiplied 

26 MUL. (PC)+,R4 iMuitipiy by chosen A 

27 EDMULA: . WORD 29173. ;Replace at run-time with 5 

28 ADD (PC) +,R5 isAdd in C 

29 EDADDC: . WORD 13849. sReplace at run-time with 3 

30 CLR R4 iClear high word for division 

31 DIV (PC)+,R4 iPerform mod M 

32 EDMODM: . WORD LUO. sReplace at run-time with 32. 

33 MOV RS: RO iReturn remainder 

34 MOV (SP)+,R5 iRestore R4 and R5 

35 MOV (SP )+, R4 
36 RETURN 
37 i 

38 . IFF iNE. PROCID iAssemble if protection code not inciuded 
39 030074 DSKBUF : iDefine dummy DSKBUF global symbol 

40 . ENDC ; NE. PROCID 
41 i 
42 i Address of real top of TSINIT, including PRO init code 

43 ; 

44 030074 PROITP: 
45 900000 .CSECT TSXEND 
44 ooo000! . END 

Errors detected: Oo 

##t# Assembler statistics 

Work file treads: O 
Work file writes: O 
Size of work file: 11518 Words (¢( 49 Pages) 
Size of core pool: 17920 Words ¢ 7O Pages) 
Operating system: RT~11 

Elapsed time: 00:02:16. 32 
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PRTRSO -- Print Rad-5S0O value 

DK: TSINIT. LP: TSINIT=DK: TSINIT/C/N: SYM 
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Cross reference table (CREF VOS. 05) 

$8B1T 
$DEAD 
$F ORM 
SHARD 
$MEMSZ 
$NOIN 
$OVRH 
$PHONE 
$5XON 
$TAB 
...MiI 

AHEND 
ALBF X 
ALCHRB 
ALCOVL 
ALCSLO 
ALCWRK 

1-130 
1-123 
1-126 
1-155 
1-142 
1-113 
1-137 
1-110 
1-90 
1-126 
B-29 

29-61 
29—-F1 
30-58 
30-103 
31-43 
31-85 
3-94 
40-21 
42-22 
42-73 
42-101 
43-S2 
45-160 
oko a0 
29-12 
69-24 
74-25 
79-79 
76-95 
79-24 
8-29 

30-57 
30~-70# 
31-434 
32-85 
32-944 
40-27 
42-29 
42-72 
42-824 
43-47 
43-55% 
3-26 
o7~a21# 
60-36 
67-17 
74-25 
76-204 
76-70# 
1-107 

26-160 
25-142 
67-34 
25-103 
25-138 

41-72 
16-18 
41-49 
16-20 
45-1114 
16-71 
67-25 
16-49 
41-25 
41-66 
8-29 

29-63 
te hear Tt 
30-62 
30-108 
31-47 
ge~60 
3a-F4 
40-21 
42-22 
42-78 
42-102 
43-De 
45-161 
oad 
60-36 
69— Det 
74-29 
767-20 
76-95 
79-26 
8-29 

30-57# 
30-704 
31-43% 
32-85 
32-94% 
40-27 
42-29 
42-72% 
42-324 
43-47% 
43-55% 
53~-26# 
97 ~-214 
60-36 
67-17 
74-25 
76-204 
76-704 
90-21 
39-1ak 
28-144 
69-154 
38-124 
a7-1let 

16-69 

16-67 

29-H9 

24-30 

8-46 
eu 78 
2 F-97 
30-62 
30-116 
31-47 
se-BS 
a F9 
40-27 
42-29 
472-79 
42-109 
43-39 
AT-77 
oem l 
60-50 
69-58 
74-54 
FO-e20 
76-139 
BO-27 
B-29H 

30-58 
30-7 2H 
31-47 
32-8 SF 
3-99 
40-27 # 
42-29% 
42-73 
42-83% 
43-493 
43-60 
23-38 
97-30 
60-364 
67-17% 
74-25% 
76-32 
76-954 

29-19 
eu-ise 
27-101 
30-70 
30-119 
31-55 
32-85 
3ge-1Ol 
40-62 
42-31 
42-82! 
43-43 
43-60 
ol 7?7 
v7 30 
60-50 
69-59 
74-81 
76-22 
78-25 
80-53 
26-242 
30-S58# 
31-30 
31-47% 
32-89 
ae ed 
40-62 
42-31 
42-734 
42-84 
43-48% 
43-604 
23-3BF 
07 ~-3O0# 
60-50 
69-24 
74-54 
76-324 
78-25 

39-20 

eoOn~e3 
26-220 
30-50 
30-70 
31-30 
31-595 
Beno 
32-101 
40-62 
42-31 
42-82 
43-43 
43-69 
vl 77 
v7 ~30 
61-35 
7a-34 
74-81 
76-23 
78-25 
81-20 
26-242 
30-58% 
31-30 
31-47% 
32-89% 
32-99F 
40-62 
42-31 
42-73% 
42-84 
43-484 
43-60% 
93-384 
37 -30# 
60-50 
69-24 
74-54 
76-324 
78-25 

20-31 
eondaD 
30-50 
320-72 
3il-30 
31-56 
32-89 
32-110 
40-62 
42-68 
43—%3.3 
43-43 
43-65 
We Seat =) 
o7 64 
61-35 
72-35 
74-93 
76-32 
78-32 
8i-21 
26-2424 
30-62 
31-30% 
31-59 
32-90 
g2-101 
40-624 
42-314 
42-78 
42-B44 
43-52 
43-65 
95-29 
97-64 
50-508 
69-244 
74-544 
76-351 
78-2Q9F 

20-32 
26-226 
30-50 
30-72 
31-30 
31-356 
32-89 
32-131 
40-75 
42-68 
42-83 
43-47 
43-66 
237-26 
37-64 
67-17 
73-30 
74-94 
76-32 
78-34 
B2-18 
26-2424 
30-622 
31-304 
31-55 
32-90 
32-1018 
40-624 
42-314 
42-73 
42-844 
43-52 
43-654 
vote 
07-64 
60-50# 
69-244 
74-944 
76-51 
78-254 

20-33 
f6-f242 
30-57 
30-84 
31-42 
31-68 
32-90 
3ge~132 
40-76 
42-68 
42-84 
43-48 
43-76 
93-26 
vfn~113 
67-17 
73-30 
74-99 
76-51 
78-53 
B3-26 
30-50 
30-624 
31-42 
31-55% 
32-90# 
40-21 
42-22 
42-68 
42-78# 
43-43 
43-S2H 
31-77 
i De EOE 
v7 ~O4# 
61-39 
73-30 
74-81 
76-51% 

29-36 
26-242 
30-57 
30-95 
31-42 
31-77 
g2a-9O 
32-138 
40-81 
42-72 
42-84 
43-48 
43-77 
237-38 
v7-113 
67-51 
73-73 
74-104 
76-31 
78-54 
84-26 
30-50 
30-624 
31-424 
31-55% 
32-90# 
40-21 
42-22 
42-68 
42-784 
43-43 
43-524 
D1-77# 
vue oH 
07-644 
61-35 
73-30 
74-814 
76-51% 

29-04 
29-O4 
30-58 
30-96 
31-43 
31-78 
32-90 
32-139 
40-82 
42-73 
42-84 
43-48 
43-83 
23-38 
09-B 
67-92 
73-74 
74-105 
76-79 
78-57 

30-50# 
30-70 
31-43 
31-56 
32-94 
40-21% 
42-22% 
42-684 
42-82 
43-434 
43-55 
23-26 
o/~-21 
o7-113 
61-35% 
73-308 
76-20 
76-70 

29-55 
29-85 
30-58 
30-102 
31~-43 
31-84 
ae-F4 
40-21 
42-22 
42-73 
42-91 
43-52 
43-84 
ro he a S7 
9-9 
69-24 
74-25 
79-78 
76-70 
79-19 

30-508 
30-70 
31-43 
31-56# 
de-94 
40-21% 
42-22% 
42-48% 
42-82 
43-434 
43-55 
93-26 
v7-21 
v7-1L13# 
61-35% 
73-30% 
76-20 
76~-70 
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Cross reference table 

ALOCBF 
AREA 

AUTHAN 
BADDEV 
BADLIN 
BADOPN 
BADVEC 
BASMAP 
BDLMSG 
BDSPOP 
BDVMSG 
BOSF 
BRKPT 
BYTES 
Cc. CSW 
C. DEVG 
C. SBLK 
CiDEVX 
CASBLIK 
CASDVU 
CASHBL 
CASHFL 
CASHSH 
CASUBL 
CASUFL 
CASWCT 
CCS$$SZ 
CCAFLG 
CCATST 
CCBHD 
CCLNAM 
CCLSAV 
CDS$SZ 
CDX$DH 
CDXDL 
CDX$DZ 
CDX$VH 
CFHMSG 
CHAIN 
CHKCLD 
CHAMEM 
CHNSIZ 
CKLIN 
CLéEPN 
CLSEPP 
CLéEPS 
CLéLEN 
CLELIX 
CLEéOPT 
CLEORA 
CL¢ORB 

295-102 
1-1834 

30-62 
40-62 
43-55 
69-24 
79-24 
1-107 

30-104 
6~6# 
6-114 

29-47 
1-101 
6-84 
6-144 
6-7# 
6-154 
1-102 
6-344 
1-143 
1-143 
1-143 
1-145 
1-148 
1-148 
1-149 
1-149 
1-149 
1-149 
1-149 
1-148 
1-150 
1-1874# 

26-246 
1-150 
1-1944# 
1-128 
1-86 
1-142 
1-151 
1-150 
1-153 
6-18% 
1-117 

32-40 
26-148 
1-122 

26-344 
1-127 
1-127 
1-126 
1-157 
1-156 
1-127 
1-125 
1-125 

37-144 
8-29 

30-70 
42-22 
43-60 
73-30 
79-26 
90-21 
3O-1L16# 
29-85 

30-96 

aF-4? 

47-S2k 

29-97 

se-61 

29-92 

32-132 

76-113 

29-36 

33-308 

33-3 ik 

go- eae 

gore? 

75-S2k 

79-548 

75-h4k 

75-62% 

75-66 

795-608 

75-S5B# 

79-56# 

37-74 

25—-253 

81-14 

37-7 3k 

40-62 

40-64 

37-44 

37-104 

16-22 

16-50 

16-52 

30-116 

25-85 

34-13# 

37-140 

77-21 

41-58 

41-52 

41-31+# 

41-794 

24-19# 

41-75*# 

41-43% 

41-36% 

{CREF VOS5. 05) 

20-19 
31-30 
42-29 
93-26 
74-29 
79-28 
90-23 
31-86 

30-1030 
mt BS 4 
ta 7 ad A 

Bi-27 
81-27% 

Ce font tee 

20-37 
20-40 
57-23 

7-31 

37-106 

70739 

25-63 
31-55 
42-73 
97-21 
76-32 

43-85 

Bi-Li# 

Tuesday 17-Jan-89 13:55 Page S-e2 

29-78 
32-89 
42-783 
97-30 
76-S1 

29-182 
32-90 
42-82 
97-64 
76-70 

26-220 
3a 94 
42-84 
60-36 
78-25 

26-242 
3ge-99 
43-43 
60-50 
78-32 

30-50 
40-21 
43-48 
61-35 
78-34 

30-58 
40-27 
43-52 
67-17 
79-19 
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TSINIT -- TSX startup initializ MACRO VOS.05 Tuesday 17-Jan-89 13:55 Page $-3 

Cross reference table (CREF VO5. 05) 

CLéORE 
CLEORG 
CL&ORP 
CLEORS 
CLESTA 
CLEVER 
CLDEVX 
CLEOFS 
CLHEAD 
CLINCP 
CLINIT 
“Ir et An 
Vet bee FN he Ved Le 

CLKARTI 
CLKVEC 
CLORSZ 
CLOTIR 
CLSIZE 
CLSTS 
CLTOTL 
CLVERS 
COS8BT 
COSDEF 
COSFF 
CUS TAB 
CONF G2 
CONFIG 
CONSPC 
COSRT 
CRLF 
CSSENT 
CSSNMX 
CSSOPN 
CSHALC 
CSHBAS 
CSHBFP 
CSHBUF 
CSHDEV 
CSHDVN 
CSHOVF 
CSHSIZ 
CSHVEC 
CURDEV 
CURNAM 
CVTDVU 
CW 50H 
CWEBTH 
CWSESP 
CWSFB 
CWSFGCU 
CWEGDH 
CWSL6S 
CWSPRO 
CWSQBS 
CWSUSR 
CWS XM 
CXTALC 

1-125 
1-125 
1-125 
1-127 
1-127 
2-134 
1-143 
1-126 
1-143 
1-155 

26-72 
1-188# 
1-107 
1-158 
1-112 
1-155 
1-143 
1-118 
1-113 
1-111 
1-130 
1-126 
1-126 
1-126 

1-105 
1-104 
6-134 
6-36# 
&~-9# 
1-145 
1-88 
1-145 
1~-1l2e 
1-105 
1-148 

26-205 
1-86 
1-86 
6~-41# 
1-148 
1-106 
1-205# 
1~206# 

sen 37 
1-104 
1-103 
1-113 
1-103 
1-103 
1-103 
1-103 
1-107 
1-115 
1-104 
1-104 

26-92 

41-46% 

41-38% 

41-37% 

41-44% 

41-83% 

25-227 

30-29 

41-53 

41-99 

24-21 

41-114 
Fu t bs 
on bts 

7-71 
FuFik 

41-39 
24-20 
41-100 
41-96 
26-70 
eo-eke4 
41-74 
41-62 
41-71 
41-60 

259~-165% 

295-1Lh69% 

30-108 

74-94 

29-FS 

77-24 

77-34 

77-24 

37-71 

9-39 

7O~4AT*E 

75-12% 

37-S3k 

37-67% 

75-79 

75-39% 
9-42 

60-54 

ha deel Ce 22 

3Go-1L4# 

24-5 

2o-1di 

29-164 

25-162 

2o~-1be 

2o-1édi 

25-161 

2o-116 

259-149 

29-162 

295-162 

46-124 

41-114 
33-18 
29-2 St 

LO-Lb66# 

26-5 

2?-1O) 

70-168 
11-37% 

61-40 

97 —-~2LO# 

PP -ene 

26-78 

Fr1lds# 

41-18 

eo loge 

30-111 

7O-17 

63-62 
PTX) 

20-14 

4i-101 

26-78 

30-119 

797-18 

Zh 77 # 

41-108 

29—122 

797-28 

7O~-156 

FA-99 

75-44 

78-57
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TSINIT -- TSX startup initializ MACRO VOS. 05 
Cross reference table (CREF VOS. 05) 

CXTBAS 
CXTBUF 
CXTPAG 
CXTPDR 
CXTRMN 
CXTSIZ 
CXTWDS 
DATIMH 
DAT IML 
DC#$SZ 
DCCSiz 
DEVSIZ 
DEVVEC 
DF UMEM 
DHBFSZ 
DHINIT 
DHLPRM 
DHOINT 
DISC. 
DIsDU 
DI¢LD 
DISMU 
DISPI 
DISTT 
DI$XL 
DMSCSR 
DMéLSR 
DMYDEV 
DOHNLC 
DORTI 
DStABT 
DS#DIR 
DS¢NRD 
DS#SFN 
DS$VSZ 
DSKBUF 
DSTBLK 
DTIX 
DTYPE 
DV$$SZ 
DV$FLG 
DVENAM 
DVFLAG 
DVFLBS 
DVFLND 
DVSTAT 
DWH ES Z 
DX#SDMA 

DX#EBA 
DX#IBH 
DX $MAP 
DX$MPH 

DX$NCA 
DXSNHM 

i-iig2 
1-119 
1-87 
1-111 
1-1i2 
1-111 
1-111 
1-105 
1-105 
1-133 
1-85 
1-93 
7-139 
1-134 
1-109 

16-56 
16-82 
1-136 
1-118 
1-156 
1-i13s 
1-156 
1-157 
1-119 
1-156 
1-152 
1-152 
1-95 

I~ 46 
76-1444 
1-125 
1-139 
1-130 
1-140 
1-139 
1-58 
1-195% 
1-104 
1-129 
4-64 
4-54 
4-44 
1-139 
4-134 
4-424 
1-89 
1-115 
1-139 
4-33 
1-92 
1-97 
1-146 
1-97 
4-33 
1-158 
1-97 

46-24 

37-134 

30-40 

46-38 

46-273 * 

46-16 

46-308 

2o~nPe 

26-30 

39-64 

70-99 
La . 

26-SO# 
13-64% 

469-50 

37~110 

2i-8H 

17-84 

20-42 

one 
26-63 

iC ate 

26-48 

g-aD 
17-13 
17-17% 

32-34 
57-108 

26-43 

54-57 

26-43 

26-63 

90-39# 

80-27 

40-52% 

50-27 

92-56 

92-356 

ve D4 

2O-4AD# 

ve oak | 

52-59 

26-48% 

70-144 

4-16 

4-34 

4-39 

4-18 

51-52 

4-14 

4-35 

4-39 

4-17 

17-15% 

32-57 
60-137 

v4~-59 

BO-32 

2O-b4% 

ZOO 

4-18 
4-37 

26-hH4 
4-31 

69-31 
4-15 
4~—36 

41-97 
4-19 

46-45% 

41-97% 

41-96% 

4-19 
4-38 

we OF? 
4—3el 

65-46 
4-16 
4-38 

$1-115 
4-23 

Tuesday 

48-31 

4i-11is* 

41-114 

4-20 
52-65 
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Cross reference table (CREF VOS. 05) 

DXSNMT 
DX#NRD 
DX#NST 
DZINIT 
DZOINT 
EMMAP 
EMTENT 
ENTVEC 
ERHINS 
ERHMSG 
ERHNDV 
ERP 
ERRLOG 
EXCBUF 
EXTLSI 
FCS$5SZ 
FCSLBN 
FETDEV 
FFS$SZ 
FILBLK 
FMEMHI 
FMEMLO 
FNDHRB 
FORCEO 
FORK 
FP TRAP 
FQSSSZ 
FREIOG 
FREPGS 
FRKAGEN 
FRAINI 
FSTDL 
FSTIOL 
FW$$SZ 
GENTOP 
GE THNH 
SE THNL 
GETMAP 
GETODT 
GETOVL 
SETSRT 
GTBYT 
GTLIN 
H. CSR 
H. DSTS 
H. DVSZ 
H. GEN 
H. INS 
H. SIZ 
HANDSK 
HANENT 
HANMAP 
HANNAM 
HANPAR 
HANRCB 
HANRCO 

41-97 
41-97 
4-23 

19.078 

20-36 

7-123 

7-89 

9-43 

53-97 

93-40 

53-53 

29-944 

58-22 

a7—-i? 

45-128 

70-70 

39-61 

BO-23* 

39-356 

37-30% 

26-157 

26-1Lost 

63-35% 

36-# 

58-15 

7-95 

37-37 

37-18 

48-22 

37-34 

37-36% 

39-22 

24-11 

39-98 

25-27 

56-134 

50-144 

68-1224 

76-134 

72-124 

74-134 

58-25 

29-51 

33-76 

53-48 

54-50 

53-463 

53-88 

54-49 

54-43% 

13-14 

60-22 

53-248 

13-20 

28-22+ 

2B—-23* 

41-1195 
41-115 
4-34 

45-74 

57-64 
45-112 
47-37 

54-51 

23768 

26-51 
50°63 
os eat =) 
14-29 
63-40 
2O-24 + 

94-59 

49-118 

10-114 

D7~&6 

65-24 

80-53 

97 -Fak 

45-123 

AF-b2 

oe — 3d 

26-66% 
bi-44 
B71 94 
14-54 

37-79 

73-20% 

47-45% 

64-28 

41-99% 

52-144 

57-21 

91-504 

07 ~B4 

73-30 

57-107 

41-117% 

ol-72e 

62-36 

73-57% 
57-109 

OT 4K 

GO-1LO6O# 

62-55 

64-27 

SO- Boe 

36723 

73-47 

64-34% 

i Moar SL 

v7 ~40e 

73-32 

64-45 

60-21 

& 2-2 & 

74-59 

60-61 

62-32 

74-71 
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TSINIT -- TSX startup initializ MACRO VO5. 05 
Cross reference table (CREF VO5. 05) 

HANST2Z 
HANUMP 
HANX IT 
HANXMR 
HF $LIN 
HF SMC 
HF $RIE 
HFSTIE 
HF STSB 
HGENFL 
HIMAP 
Ly eon 
be tS we a Tk 

HMAP 
HN2BIG 
HSGER 
HV$$SZ 
HVSDMY 
HV$ID 
HVSVER 
HVEND 
HVTBL 
ICONFG 
IDSFLG 
Lis#s2 
ILSW2 
INDDBL 
INDDBS 
INDFIL 
INDINI 
INDNAM 
INDOPN 
INDSAV 
INDTSV 
INICLK 
INIDEV 
INI JMP 
INTOVL 
INISTP 

INITGO 
INITOP 
INMXV 
INRECV 
INSCK1 
INSCK2 
INSTBL 
INSTBN 
INTEN 
INTMX1 
INTSND 
INTSSZ 
INTSTK 
INVEC 
TOMAP 
IOPAGE 

1-93 
97~103 
1-97 
1-58 
1-151 
1-152 
1-151 
1-151 
1-151 
1-243# 
1-94 
St .. £7 
wf db te 

1-198% 
66-29% 
6-244 
3-194 
3~17# 
3-1é6# 
3-18# 
3-27 H 
3-23H 
1-247# 
1-100 
1-85 
1-113 
1-140 
1-140 
1-84 

26-117 
11-2384 
6-424 
1-140 | 
1-140 

26~S# 
2b-47# 
1-108 
7-13 
77-1654 

47-78 
78-58 
1-57 
1-57 
1-109 
1-109 

91-25 
91-31 
1-85 
1-85 
1-89 
1-110 
1-114 
1-84 
1-114 
1-87 
1-99 
1-99 

41-10% 
60-24 
14-59 
64-22% 

2l-2l 

IG~- OB # 
77-1239 

9 9 
Sel teak teed bine 

27-43 DR 
V1l-O6 
vo aad = 
ro AC are) 

Da-4AG 
van ol 
va O7 
9O7-46 
45-126% 
45-40% 
37-57 
16-49 
42-40% 
42-45% 

42-62 
42-124 
42-21% 

42-102 
42-17% 
42-88 

7-161 

G-FH 

29-37 

39-13 

81-22 

25-34 

1-208 

20-16 

16-28 

Se-loét 

53-144 

37-54% 

377 39# 

58-16 

7-248 
25-127 
7-155 

16-27 
1-138 

44-29 

41-11% 
60-72 

91-54 

41-45 

42-06 
42-68 

42-22 
42-109 
42-50 

29-96 
67-33 
B1~-29 
259-104 
29-132 

7~L3e 

2o- Leu 

29-38 
Fred 

51-64 
60-79 

58-17 
48-20 
53-54 
o7—-Fit 

e2o~-227 
59-54 

29-106 
20-134 

25-113 

12-37 

54-49% 
61-31 

98-20 

un
 td tr Cc
. 

29-102 
69-60 

66-52 

42-84 

30-112 
72-36 

66-54 
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57-40 57-100 

33-98 55-28 

42-89 42-91 

30-120 32-64 
73-79 74-100 

84-37% 

Be~-133 
74-106 

40~77 
79-80 

40-83 
76-24 

45-162 
76-140 
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TSINIT -- TSX startup initializ MACRO VO5.05 Tuesday 17-Jan-89 13:55 Page 5-7 

Cross reference table (CREF VO5. 05) 

TOGSTZ 
IOTIMR 
Fee at ane tthe 
WAT WO 

YMSESZ 
JMPO 
JSWLOC 
KEYSEG 
KMNBAS 
KMNCHN 
KMNHI 
KMNNAM 
KMNPGS 
KMNSTK 
KMNSTR 
KMNTOP 
KPARO 
KPARS 

KPARS 
KPAR7 
KPDRO 
LCDTYP 
LCL UNT 
LDDEVX 
LDHAND 
iLDHBiB 
LDHBIP 
LDHB2B 
LDHNHI 
LDHNLO 
LDREAD 
LDVERS 
LHIRBA 
LHIRBB 
LHIRBC 
LHIRBE 
LHIRBG 
LHIRBP 
LHIRBS 
LINBUF 
LINCHK 
LINEND 
LININI 
LINIR 
LINSIZ 
LINGSPC 
LINTRP 
LINTYP 
LMXLIN 
LMXNUM 
LODINI 
LODOVL 
LOKBAS 
LOKCSH 
LOKMEM 
LOKVEC 

37-19 

58-19 

48-32 

a7 ~-Ad 

7-78 

29-85 

11-108 

40-34 

40-36 

4AQ-35* 

40-21 

40-42% 

40-444 
40-46 

40-32k 

44-14 

7-13G0% 

ben 7 + 

60-714 

44-29% 

44-16 

16-22 

24—-13+ 

26-DO# 

50-46 

7~-1O8# 

37-109% 

37-111 

57-124 

55-124 

61-15% 

25-228 

38-30 

38-49% 

38-54 

38-48% 

38-45% 

38-44% 

38-46% 

39-28 

29—-9H 

39-32% 

16-88% 

24-21% 

39-29 

39-308 

29-43 

29-26 

16-92 

16-73 

9-24 

73-9# 

9-47 

39-71% 

39-55% 

9-50 

4Q~-37 
48-26 

13-9 

73-42 

60-78+ 

16-72 
24-18 
26~obe 
51-218 

25-2 IO 

38-39% 

38-HOR 

a4—2Oe 

29-68 

17-16 
17-12 

11-33% 

37-104 

19-62 

73-54% 
61-27% 

37-106 
41-26% 

38-67 # 

14-92 14-55 

61-45% 

of- 74 51-46% 
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TSINIT -- TSX startup initializ MACRO VOS. 05 
Cross reference table (CREF VOS. 05) 

LOMAP 
LOTBUF 
LOTEND 
LOTSIZ 
LOUTIR 
LOWEND 
LOWOVL 
LSTDL 
LSTHL 
LSTLIN 
LSTMX 
» gordi 
han od § FT be 

LSTSL 
LSW10 
LSWS3 
LSWS 
LSW6 
LSWPBK 
LTTPAR 
LACL 
MASSYS 
MAP ALC 
MAP PAR 
MAPSITZ 
MAPSYS 
MAXDEV 
MAXOVL 
MAXSLO 
MBS$SZ 
MEM256 

MEMINI 
MEMLIM 
MEMPAR 
MENTST 
MF SCM 
MF SCS 
MF SLE 
MFSLIN 
MHELPR 
MHEPBR 
MHESCR 
MHNSIZ 
MIS$SZ 
MISLNK 
MIESBP 
MINCTR 
MIQBHD 
MIOQDBG 
MIOFLG 
MIONWB 
MITOQWHD 
MMENBL 
MONF GH 
MONVEC 
MPARO 

1-93 
1-96 
1-96 
1-96 
1-155 
v- ast 
9-204 
1-94 
1-155 
1-127 
1-117 
i-+87 
1~88 
1-90 
1-113 
1-158 
1-123 
1-88 
1-106 
1-84 
i-ii3 

2Po-211 
1-97 
1-99 
1-137 
1-83 
v-12# 
1-91 
1-145 
1-133 

74-63 
29-155 
1-2424 
1-131 

26-88 
1-152 
1-152 
1-152 
1-150 
1-152 
1-153 
1-151 
1-108 
1-147 
1-146 
1-146 
1-120 
1-144 
1-128 
1-146 
1-147 
1-147 
1-93 
i-ii2 
1-120 
1-92 

7-41.31 

39--3B8F 

39-41% 
39-39 

24-20% 

66-39 

66-36 

39-24 

16-43 

29-21 

16-48 

24-9 

39-46 

41-25% 

16-18 

39-26% 

24-27 % 

7-4 GS 
47-27 # 

7-130 

45-108 

7-104 
60-59 
5-14 

38-33 
70-106 

7-124 
74-69 
44-5# 
25-72 
7-93 

45-244 
2i-3agd 
21-29 
17-17 
17-15 

2i-1i2 

57-46" 

65-56 

39-86 

39-82 

39-80 
65-22 
39-78 
695-57 
65-75 
7-118 
37-4 

7-17 
49-20 

47-50% 

39-40 

24-28% 

16-64 

37--90 
ea fh 
Oe mon LP 

42~-57 

16-20 

47-O4% 
AS110 
7o-1iu 

38-39 

45-125% 

Bi-ii 

eil-2it 

65~58 
65-71 

69-65 

65~-5 14 
65-76 

45~71 

28—-)4 

37-114 

49-134 

FO-1TSO 
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37-77 

16-71% 

37~-Ba2 

vr~B5 

24 ~3O# 

61-48 

29-9 

62-34 

73-44 

30-27 

62-53 

73-53 

39-20 

73-45 

74-62 

73-50 

74-72 
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TSINIT -- TSX startup initializ MACRO VO5. 
Cross reference table (CREF V0O5. 05) 

MPARI6 
MPARFL. 
MPIVSZ 
MPPHY 
MRE$9Z 
MSGBAS 
MTSXDV 
MUSTXT 
MUXVEC 
MVSITZ 
MWS ESZ 
MWSLINK 
MXCSR 
MXDTR 
MXJADR 
MXJMEM 
MXLNT 
MXLPR 
MXRBUF 
MXTYPE 
MXVEC 
NDI 
NDVRCB 
NEDCHR 
NEXMSG 
NFRESB 
NFSBLK 
NITOL 
NLINES 
NMSNMB 
NMXHAN 
NOCCL 
NOCLOK 
NOCSRR 
NOKMON 
NOODT 
NOSYDV 
NOXM 
NSCP 
NSIP 
NSL 
NSPLBL. 
NSPLDV 
NSPLFEL 
NUMNCCB 
NUMCDB 
NUMDCD 
NUMDEV 

NUMFRK 
NUMIOG 
NUMRDB 
NX TVMH 
NXMMSG 
0. ADR 
0. BLK 

1-92 
1-92 

14-19% 
1-102 
1-145 
1-103 

78-40 
1-117 

19-17 
i-isi 
1-147 
1-147 
1-87 
1-110 
1-142 
1-134 
1-118 
1-113 
1-110 
1-109 
1-87 
1-94 
1-83 
1-155 
6-27 # 
1-115 
1-184# 
1-122 
1-121 
1-132 
1-1974# 
6-17# 
6-254% 
6~21# 
6~-16# 
6-234 
6-31# 

25-61 
1-86 
1-85 
1-96 
1-114 
1-99 
1-114 
1-94 
1-85 
1-133 
1-88 

I4—26 
1-95 
1-118 
1-121 
1-84 
6-264 
1-136 
1-136 

49-25 
49-7 
26-104 
58-24 
7O- tO 

11-21% 

78-53# 
7O-114 
20-F9# 
46-25 
65-57 
55-79% 
19-12 
19-Rb6# 
49-43% 

48-38% 
37-92 
16-94% 
19-24 
16-50 
20-15 
30~25 
28-18 
24-28 

g2-118% 

43-60 

41-101 

39-58 

37-50 

26-101 

40-76 

26-226 

93-80 

40-82 

76-23 

45-140# 
37-130 
37-54 
30-25 
32-80 

32-2oak 
37-78 
37-74 

39-54k 

39-54 
13--57 
96-34 
37-34 
37-19 
1-149 

26-103 
45-161 
11-i5 
8-29 

22-27 
16-52 
29-933 

91-59% 

20-37 

FO-79 

Bel SOK 

mye ond « 
wOe- BO 

65-44 

69-30+# 
FO-2O 

29-31 

20-40 

32-75 

70-22 

29-72% 

ge~Li4 
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TSINIT -- TSX startup initializ MACRO VO5. 05 

Cross reference table (CREF VO5. 05) 

0. PAR 
0.512 
ODTBAS 
ODTBLK 

ODTRDM 
ODTRDX 
ODTSTA 
ODTTOP 
ODTTRP 
OORCLO 
GORCSH 
QOORDBG 
QOOR DMP 
DORLOK 
OORMIO 
OORMSG 
OGRPLS 
OORSLE 
OORSP2 
DOORSPL. 
OORSWP 
OORUSR 
OORWIN 
ODOXFIN 
COXNO 

OOXYES 

OPNCHN 
OPNKMN 
OPNRSF 
OPNSWP 
OP TOVL 
OS$%SZ 
OS$FLG 
OS$0VL 
OS¢S1Z 

OSEND 
OSLAST 
OSTABL 
O52 
OTMXV 
OTRECV 
OVLBAS 
OVL BLD 
OVLEND 
OVLLST 
OVLPOS 
OVL TRY 
OVRADD 
PARENL 
PARSET 
PHSOVF 
PHYMEM 

1-136 
1-134 
i-179% 
i-237% 
1-185# 
6-304 

76-34 
11-2414 
1-186# 
1-124 

70-61 
70-63 
70-62 
790-64 
70-34 
70-60 
70-35 
70-37 
79-58 
70-33 
70-32 
70-56 
7O~-S1 
70-59 
70-182 
70-77 
70-175 
70-37 
70-158 
32-48 
26~113 
26-139 
26~-135 
68-21 
J-1O0# 
9-8# 
~~ OH 
o~7# 

71-28 
v~ 1S 
o~1L6# 
o- 14% 
1-176# 
1-109 
1-109 
11-2034 

66-23 
70-35 
70-31 
29-127 
66-62 
1-137 
1-92 

26-84 
6-354 
1-142 

8-34 

8-21 
706-44 
76-20 
2ao-o7k 
76-139 
76-52 
76-4GE 
76-S58e 

76-1284 
70-156# 
70-168# 
70-1624 
7O-1744 
70-9S# 
70-1508 
7O0-10O4# 
7O0-121% 
70-1364 
70-894 
70-76# 
70-1308 
70-59% 
7O-1L4C# 
70-1974# 
70-90 
70-180# 
70-72 
70-164 
77-144 
40-17% 
31-11% 
30~13% 
69-42 
9-14 
G21 
B-15 
8-19 

72-16 

Q~ 27 
y-16 

20-17 
16-29 
9-14 

67-10% 
70-654 
70~-S0# 
66-15# 
71-144 
67-27% 
49-21 
49~7# 
47-77 
7-iet 

59-34 

76-1384 

70-105 

70-91 
7O-176 

56-46 
66-64% 
66-34 
66-32 

57-40% 
66-31 

Tuesday 

70-122 

70-98 
70-1864 

67-36 

67-33% 

57-G2e 

66-43 

68-24 
&7-31 

73-19 

70-131 

790-100 

68-293 
68-32 
69-19 
66-65 

68-36 
68-20 

70-137 

70-117 

68-35 

71-22 

7O-e1 

67~-35+# 

71~32 
68-29 
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70-143 

70-126 

71-31 

73-18 

63-22% 

71-19 

7O-151 

70-132 

638~30 

70-157 

70-138 

7i-20 

70-1623 

70-146 

71-24 

70-169 

70-152 
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TSINIT ~— TSX startup initializ MACRO 
Cross reference table (CREF VOS. 05) 

PROBUF 
PROCID 
PROFLG 
PROITP 
PRTDEC 
PRTOCT 
PRTRSO 
PSW 
PTBYT 
PTWRD 
PYVSPBL. 
QBUS 
RS0C1 
RSOC10 
RSOCi7 
RSOCHR 
RSOCL 
RSOCLO 
RSOCL7 
RSOCSH 
RSOLD 
RSOLOK 
RSOLS 
RSOMSG 
RSOODT 
RSOPI 
RSOSY 
RSOTIO 
RSOTT 
RSOQUSR 
RSOVM 
RSOWIN 
RBD 
RBR 
RCO#$S$SZ 
RDB 
RDBEND 
RDERR 
RDINT 
REDUCE 
RELFIL 
RELOC 
REQMIS 
RID 
RLBF 
RLBFND 
RMNPDR 

25-112 
1~57 
1-132 
i~i32 
1-89 

79-42 
1-57 
1-20 

29—1 
1-58 
1-24 
1-98 
1~57 

29-35 
29-95 
30-118 

25-120 
1-2554 

39-94% 
39-95% 
26-47% 

1-260# 
i-3e2 

45-54 
1-207# 

25-95 
7-53 

90-444 
29-100 
82-84 
32-63 

1-94 
1-101 
1-101 
1-115 
1-138 
11-2284 
11-2294 

6-444 
11-2254 
11-2264 
1-227+4 
1~219% 
11-2234 
1-217# 
11-2324 
1-215# 
11-2334 
11-2244 
1-222# 
11-2204 
11-2214 
1-218# 
1-231# 
1-216# 
1~-178# 
1-117 
1-122 
I-ie2i 
1-121 
6-39# 
1-117 
6-334 

76-534 
1-102 
6~10# 
1-177+# 
1-2399# 
11-2404 
1-113 

45~-80+# 
98-24 
2O-23 
32-115 
25-147 
34-30 
34-322 
34-34 
84-17 
34-17 
34-19 
34-21 
11-35 
26-62 
11-31 

11-19 
29-87 

11-39 
26-47 
li-2?7 

11-293 
7OQ~-47 
16-102 
37-28 
24-177 
aO-l8i 
8-46 

16-106 
25-33 

98—227 
78-54 

7O~-39* 

746-H5* 

46-56# 

i-57 
45-64 
25-1198 
25-146 
25-1198 

30-110 

59-11 

45-97 % 

45-126 
41-113 
34 Dé 

41-95 
34-23 

ve" 30 

47-52 

7O~-O4# 
76-66% 
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69-53 

76-65 
76-87 

78-56 
07-87 # 

73-74 

74-70 76-735 

De 4S 24—-3O# 

igi 15-1 

62-65% 73-4LE 

v7 ~-19 

16-1 

a7 ~20 

26-38 

FASO 

78-36 

25-186 

74-61% 

79-30 

28-6 

74-73% 
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TSINIT -- TSX startup initializ MACRO VO5. 05 
Crass reference table 

RMON 
RPRVEC 
RSFBLK 
RSFERR 
RSR 
RSZ 
RT#$SZ 
RT#BAS 
RTSNAM 
RT#SKP 
RT#TOP 
RTSUPD 
RTSVER 
RT40 
RT5O 
RTS1 
RTO1B 
RTSIC 
RTO1X 
RT32 
RTS3 
RTS4 
RT39 
RTFTCH 
RTMNVC 
RTNKM 
RTTRP4 
RTV#SZ 
RTVDEF 
RTVEND 
RTVER 
RTVPTR 
SAVBLK 
SBS$SZ 
SCHED 
SCPFHD 
SDANAM 
SDCB 
SDCBSZ 
SDCHAN 
SDDVU 
SDNAME 
SEGCHN 
SETCHN 
SETJSZ 
SETLIN 
SETMIO 
SE TMUX 
SETSY 
SE TUMP 
SETVEC 
SFCB 
SFCBFH 
SFCBND 
SFCBSZ 
SCH#ELG 

1-105 
1-103 
1-141 
6-124 
1-87 
1-175# 
1-123 
1-122 
1-139 
1-121 
1-ie2t 
2-12 
22-11% 
a~17# 
2-184 
m—-19# 
2-2it 
2-22 
2-2O# 
2-23 
2-24 
a—-2o# 
2-27 

30-20 
1-190# 

45-69 
1-189# 
2-144 
2-25 
1-210 
2-164 
1-210# 
1-191%# 
1-132 
1-88 
1-86 
1-120 
1-128 
1-129 
1-129 
1-91 
1-129 
1-141 

30-80 
26-215 
16-49 
26-143 
16-48# 
26-109 
77109 

13-36 
1~114 
1-114 
1-114 
1-114 
1-105 

7-17# 
13-48 
31-23 
31-78 
16-104 
76-35 
26-180 
74-40% 
74-33% 
74-39 
74-42% 
aon 19e 
25-189 

3-26 

31-24 
7-167 

45-155# 
7-166 

25-195 
29-181 
2-2B# 

25-188 
25-181 

37-90 

37-129% 
32-30 
32-23 
32-68 
32-47 
32-38 

32-28% 

31-62 
31-44 
48-164 

16-4644 

65-18# 

79~-1L4H 
12-144 
13-50 
37-81% 

37-33 
37-80 
2-172 

{CREF VOS. 05) 

7-1467# 

939-93 
31-30 
31-85 
29-37 

Sar Be 

32-57 & 

32-109 

3B~20 

oy ory 
aed P<seeeed oa | 

62-61 

e2o-L12 
29-203 

25-207 

w-3GO# 

40-98 

43-37 

33-31# 

40-66 

2o-159 

31-63 

53-91 

31-68 

42-90 
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TSINIT -- TSX startup 

Cross reference table 

SCSIOT 
SGCSMMU 
SCGEMTM 
SGEMTS 
SGSPAR 
56$ TSX 
SHRRCB 
SHRRCN 
SIZERR 
SKP DEV 
SLTSIZ 
SMRSIZ 
SNMSHD 
SP$$SZ 
SPLANM 
SPLBLK 
SPLCHN 
SPLCLD 
SPLDEV 
SPLDVN 
SPLINI 
5SPLNB 
SPLND 
SPNEED 
SROMMR 

SR3FLG 
SROMMR 

SRT OVE 
SRTSIZ 
55 
SSEND 
STA 
STDVTB 
STHNPV 
STK 
STALVL 
SVERR 
SWDBLK 
SWPCHN 
SWP JOB 
SWPPOS 
SY INDX 
SYNAME 
SYSDAT 
SYSGEN 
SYSMAP 
SYSUPD 
SYSVER 
SYTIMH 
SYTIML 
SYUNIT 
TAKOVR 
TIOBAS 
TIOVEC 

1-105 
1-106 
1-106 
1-106 
1-106 
1-142 
1-121 
i-121 

48-59 
1-2344# 
1-117 
1-150 

1-132 
1-84 
1-128 
1-131 
i-isi 

ge-42 
1-128 
1-129 

26-129 
1-122 
1-128 

30-97 
1-98 

73-S3e 

1-99 
1-99 

62-55 
6-40# 
1-150 
1-117 
1-119 
1-173# 

91-38 
55-42 
1-1744# 
1-84 
6-37# 
1-88 
1-88 
1-116 
1-116 
1-120 
1-141 
1-124 
1-107 
1-137 
1-156 
1-156 
1-124 
1-124 
1-119 
7-9 
1-110 
1~107 

2o-173 

25-173 

25-1723 

29-172 

25-172 

25-173 

37-23% 

37-30# 

BO-49 

52-35 

30-41 

68-15% 

37-4 

37-130 

32~-25 

32-77 

3ea-Lo?y 

33-134 

32-24 

32-70 

32-7H 

70-78 

32-7 

30-108# 

7-118% 

74-62% 

7-119 

7-123% 

73-47# 

74-105 

26-184 

25-44 

25-41 

76-43 

94-214 

57-102 

Fane 

30-19 

30-798 

37-127% 

37~-125* 

79-36¥ 

26-125 

Lome 

2o-L7 ae 

76-117 

2o9-e2iet 

25-179 

e2o-1l9 

eo~aii? 

79-20% 

26-290 

9-3e 

9 —<344 

98-17 
a at = Ms 

32~85 

50-42 

9O-30 

31-79 

25-62 

74-72% 

45-39% 

7-126 

7a-Sak 

25-1838 
26-220 
26-223 
79-40 

11-41% 

7O-74 

42-103 

45-71 

45-72 
12-37 

74-65% 

30-58 

initializ MACRO VOS.05 Tuesday 
(CREF VO5. 05) 

32-94 

70-89 

43-78 

45-119 

45-116 

45-37 

74-714 

45-118 
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61-24 

0 eal hae ei 

61-47% 

57-84" 

62-56% 

61-50 

73-44% 

62-36%
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TSINIT -- TSX startup initializ MACRO VOS.05 Tuesday 17-Jan-89 13:55 Page S-14 
Cross reference table (CREF VO5. 05) 

mm
 

TAISEC 1-94 26-10% a2o~-1 9% 
TKIVAL 1-109 26-13 maint 
TASSVL 1-134 26-12 26-21% 
TASVAL 1-134 26-L1i* 26-20% 
TOOBIG 6-32H 25-32 81-21 
TOPMEM 1-200% 25-68% 80-47 
TRCOSET 45-34 45-150# 0G ial a van 7 4 
TRP1O 1-108 7-61 
TRP14 1-124 7-823 
TRP2O 1-108 7-85 
TRP24 1-108 7-87 
TRP2SO i-te 7-97 
TRP 34 1-108 7-971 
TRP4 1-107 7-79 
TSEMT 1-92 76-116 
TSEXEC 1-102 76-115 
TSGEN 1-102 76-114 
TSINIT 1-6# 1-57 a2o-77 a2o7-1Ol 30-70 31-59 Bel POD 7-112 
TSR 1-117 16-79 
TSTWRD 45-224 45-99 49~-FO# 43-100 

TSXHD o-St 8-495 20-31 eo 54 ebm ae 9 29-84 ae cae 30-99 30-102 31-77 31-84 32-460 
32-131 32-138 40-75 40-81 42-101 42-108 423-76 43-83 49-160 47-76 99-8 67-51 
&9-Se2 69-38 fm 34 For 7 3 74a FS3 74-4104 7O°78B f6o-ee 76-138 78-93 Bi-2O 

TSXPRO 1-33 1.34% i~7o3 1-748 
TSXRUN 6-234 2-00 
TSXSAV 11-1924 
TSXSIT 1-ile 
TSXSIZ 6~-38# 69-99 7a-3S 
TTINCP 1-154 24-29 
UBUSMP 1-138 le-2i 49-1368 31-50 
UC&$SZ 1-144 43-25 
UCLBLK 1-144 43-28% 
UCLDAT 1-144 43-36 43-43 43-48 43-52 43-64% 43-56 
VELINI 26-121 43-104 
UCLNAM 1-141 26-125 
UCLOPN 6-43# 43-77 43-84 
UDDRO 1-100 45-46 
VEX INT 1-131 7-42 
VYEXRTN 1-130 7-464 
UKS$SZ 1-144 43-22! 
UMODE 1-118 45-80 49-97 45-155 
UMRADR 1-138 12-27 
UMSYTP 1-119 26-153 
UNIBUS 1-138 45-132 
UPARO 1-101 44-15 
UPARG 1-123 74-57% 
UPAR7 1-93 45-79% 49--Fb% 
UPDRO 1-101 44-17 
UPDR6 1-123 74-98% 
UPMODE 1-i22 74-99 
USS$SZ 1-144 43-23 
USRBAS 1-104 11-29% 
VBUSTP 1-120 29-167 49-126 49-132 
VCSHNB 1-127 7S-1L7# 
VDBFLG 1-92 70-162 
VDF MEM 1-134 48-47 43-49



TSINIT -- TSX startup initializ MACRO V0O5.05 Tuesday i7-Jan-89 13:55 Page S-15 
Cross reference table (CREF VO5S. 05) 

VF SLIN 
VF EMR 
VF ERE 
VF SRIE 
VF $SC 
VF STIE 
VHSCSR 
VHSLCR 
VHSLPR 
VHIMEM 
VHINIT 
VHLPRM 
VHOINT 
VINABT 
VLDSYS 
VMAXMC 
VM IOBF 
VMTOSZ 
VMLBLK 
VMSCHR 
VMXCSH 
VMXMON 
VMXMRB 
VMXMSC 
VMX SF 
VMXSFC 
VMXWIN 
VNCSLO 
VNC XOF 
VNC XON 
VNFCSH 
VNGR 
VNUIP 
VNUMDC 
VPARS 
VPARG 
VPLAS 
VPMSIZ 
VSLEDT 
VSWPFL 
VSWPSL 
VSYDMP 
VUSCL. 
VUCLMC 
VUXIFL 
WINBAS 
WRABUF 

WRASIZ 
XMVBAS 
ZCLR 

1-154 
1-153 
1-154 
1-153 
1-154 
1-153 
1-153 
1-154 
i-i53 
1-87 

16-54 
16-87 
1-154 
1-123 
1-145 
1-145 
1-147 
1-146 
1-116 
1-91 
1-86 
i-il2 
1-148 
1-145 
1-116 
1-116 
1-115 
1-91 
1-91 
1-91 
1-135 
1-122 
1-85 
1-85 
1-136 
1-135 
1-141 
1-132 
1-137 
1-102 
1-95 
1-84 
1-144 
1-144 
1-130 
1-104 
1-2084 

94-48 
1-209% 
1~196% 
1-110 

18-13 
22-21 
19-15 

18-13% 
18-15* 

30-38 
22-B# 
18-8 

20-39 
29-57 
26-57 
70-104 
65-55 
39-83 
39-59 
70-111 
37-45 
37-Al 
70-108 
7O-115 
39-51 
39-54 
37-25 
38-32 
38-56 
38-63 
70-49 
37-24 
37-55 
39-53 
20-69 
39-27 
31-18 
39-F1 
70-136 
26-133 
30-32 
70-174 
43-15 
43-17 
7-44 

11-25% 

26-238 
57-29 
26-236 
14-47 
19-21 

39-69 
2o-7)1 
74-36 
31-26 

31-16 

30-34% 

7-34 

26-242 

57-623 

27-21% 

14-72% 

19-22 

59-6 

FO-9S 

7O-142 

39-72 
47-49 

31-36 

37-121 
30-45 

a7 -2O# 

60-35 

BO-40 

2Oo~LOO# 

74-31 

70-97 
47~-33 v7 39 

31-47 

7O~-130 
37-123 

40-26 
60-50 

42~293 
60-57 

70-121 

37-72 

42-Be2 
7-16 

57-99 

43-55 
69-23 

73-35 

wen 3B 
73-29 

23-47 
74-53 

93-62 
76-64 

93-75 
80-38
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TSINIT ~~ TSX startup initializ MACRO VO5. 05 Tuesday 17-Jan 
Cross reference table (CREF VO5. 05) 

_ CMS 

. CMS 

. CMG 

.. OM7 

. CLOSE 

. OSTAT 
. DATE 
. DELET 
. DSTAT 
. ENTER 
EXIT 

. FETCH 
. STIM 
. SVAL 
. HERR 
. LOCK 
. LOOKY 

. PRINT 

30-84 
8-29 

40-27 
43-60 
73-30 
8-29 

26-242 
30-70 
31-55 
40-21 
42-29 
42-78 
43-52 
23-38 
97-64 
61-35 
73-30 
76-32 
78-32 

31-68 
26-242 
40-62 
Sa-26 
74-25 
8-29 

26-242 
30-70 
32-85 
40-21 
42-29 
42-82 
43-52 
hw heal 
37-64 
61-35 
73-30 
76-32 
78-34 
30-72 
76-99 
8-45 

25-67 
29-97 
30-111 
32-60 
40-27 
42-82 
43-66 
o7~21 
69-24 
74-93 
76-70 
79-28 
25-23 

26-242 
07-64 
30-57 

43-60 
26-2241 
30-58 
80-27 
30-62 
7-168 

80-53 
25-19 
29-78 
25-97 
25-81 
30-50 
707-20 
8-45 

29-91 
30-119 

32-110 
30~50 
2-22 

53-38 
74-54 
g-29 

26~242 
31-30 
32-85 
40-27 
42-31 
42-82 
43-55 
55-25 
57-64 
61-35 
73-30 
74-32 
79-19 
31-42 

8-44 
2o-78B 
29-101 
40-116 
32-61 
40-62 
42-84 
43-76 
37-30 
69-52 
74-94 
767-138 
80-27 
20-61 

30-70 
60-36 
30-72 

42-91 
30-62 
42-29 
55-25 
76-20 
8-29 

30-50 
31-30 
32-90 
40-27 
42-314 
42-82 
43~55 
55-25 
60-34 
&7-17 
74-25 
76-51 
79~24 
31-56 

ZO-19 
mw" 18e 
30-50 
3O-119 
32-85 
40-75 
42-91 
43-77 
v7 ~ O64 
69-53 
74-99 
76-139 
80-53 
29-63 

31-55 
60-50 
3i~-42 

80-27 
31-30 
42-68 
97-30 
76-351 
29-23 
30-58 
31-43 
32-94 
40-27 
42-31 
42-84 
43-55 
o7—21 
60-36 
67-17 
74-54 
76-51 
79-28 
32-101 

29-31 
26-225 
30-42 
31-43 
ga- 94 
40-81 
42-102 
43-84 
IP—9 
69-59 
74-105 
78-32 
B1i-21 
29-182 

40-27 
67-17 
Je-89 

43-48 

43-52 

79-1G 

40-62 

29-33 
29-101 
31-85 

~89 13:55 Page M-1 

20-32 
ik = Set Ak 
30-70 
31-47 
32-99 
40-82 
42-108 
45-160 
99-12 
72-34 
79-78 
78-34 
82-18 
26-220 

42-29 
69-24 
32-101 

31-55 
| 42-82 
60-36 
78-25 
25-63 
30-62 
31-47 
3a-94 
40-62 
42-68 
43-43 
0G eat t=) 
97-30 
60-50 
69-24 
74-54 
76-70 

42-83 

25-33 
Lo~Aae 
30-84 
31-55 
3ge-110 
42-22 
42-109 
45-161 
60-36 
72-35 
735-79 
78-53 
83-26 
78-32 

42-31 
73-30 
42-83 

79-26 

42-68 

29-54 
30-96 
32-61 

32-85 
42-84 
60-50 

29-78 
30-62 
31-47 
Je-99 
42—22 
42-73 
43-43 
se aa kw 
37-30 
60-50 
69-24 
74-54 
76-70 

43-47 

20-36 
29-84 
30-95 
31-68 
ge-131 
42-29 
43-43 
47-76 
60-50 
73-30 
76-20 
78-54 
84-26 
78-34 

42-82 
74-54 
43-65 

32-94 
43-43 
61-35 

29-182 
30-62 
31-55 
32-99 
42-22 
42-73 
43-48 
237-38 
97-30 
40-50 
59-24 
76-20 
76-70 

43-65 

25-54 
29-85 
30-96 
31-77 
32-132 
42-31 
43-48 
47-77 
61-35 
73-73 
76-22 
78-57 

79-19 

43-55 
76-32 
v1l~77 

43-43 

26-225 
30-103 
32-132 

32-99 
43-52 
&7-17 

26-220 
30-70 
31-55 
32-99 
42-29 
42-78 
43-48 
woe 
97-30 
60-50 
69-24 
76-20 
76-70 

v1-77 

25-55 
29-Fi 
30-102 
31-78 
32-138 
42-68 
43-52 
Va-26 
67-17 
73-74 
76-23 
79-19 

79-24 

53-38 
76-351 
97-113 

93-26 

26-226 
30-108 
32-138 

40-21 
43-55 
69-24 

26-242 
30-70 
31-55 
3e-99 
42-29 
42-78 
43-52 
93-38 
97-54 
61-35 
73-30 
76-32 
78-25 

97-113 

25-h1 
29-92 
30-103 
31-84 
32-139 
42-73 
43-55 
93-38 
67-51 
74-25 
76-32 
79-24 

79-25 

v9-25 
76-70 
74-81 

29-84 
30-111 
32-139 

a
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TSINIT -- TSX startup initializ MACRO VOS5S.05 Tuesday 17-Jan-89 13:55 Page M-2 
Cross reference table 

. PURGE 

. READW 

. RELEA 

. BAVES 
. SCCA 
. SERR 
. BETTO 
. TRPSE 
. TTYOU 
. UNLOC 
.WRITW 
DEFFLG 

DISABL 
ENABL 
HANVER 
OVLTBL 

40-75 
45-160 
59-59 
76-22 
1-50# 
1-494 

61-35 
1-524 
1-494 
1-534 
11-51% 
1-S0# 
1-50# 
1~-50# 
1-S1# 
1-S1# 
4-84 
4-25 
4-37 
1-162# 
i-i166# 
3-8 

70-454 
7O-62 

40-76 
45-161 
72-34 
76-23 
42-72 
8-29 

67-17 
30-84 
78-25 
25-23 
25-50 

29-61 
82-18 
26-2391 
30-70 
4-14 
4-26 
4-38 

o7-73 
7-7 
3-24 

70-51 
70-63 

(CREF VOS5. 05) 

M3
 

a m in 

42-101 
3?-8 
73-74 
78-53 

42-29 
74-54 
42-91 

42-102 
39-9 
74-93 
78-54 

42-31 
76-32 
43-66 

42-108 
39-12 
74-94 
78-57 

93-38 
76-51 

42-109 
67-51 
74-99 
81-20 

ow Dead 88) 
76-70 

43-76 
67-52 
74-104 
B1-21 

97-30 

70-58 

43-77 
69-52 
74-105 

27-64 

43-83 
69-53 
735-78 

60-35 

4-23 
4-39 

70-60 

43-84 
69-58 
75-79 

60-50 

4-24 
4-36 

70-61 

m
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