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He + TSX Initialization He #H OF 

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

LODINI 
INIOVL 
ENTVEC 
KEYSEG 
SETUMP 
DEVVEC 
SETVEC 
LININI 
DHLPRM 
VHLPRM 
DZINIT 
MUXVEC 
DHINIT 
VHINIT 
LINTYP 

Load a seqment over TSINIT 
Load system overlays over TSINIT 

Set up entry point vector for overlay 

Remember memory position of system overlays 

Set up Unibus mapping if needed 
Set up device vectors 

Set up an interrupt vector for a device 

Initialize time-sharing lines 

Set line parameters for a DH11 line 

Set line parameter values for DHVi1l line 

Initialize a DZ11 multiplexer 

Set up interrupt vectors for a multiplexer 

Initialize a DH11 muitiplexer 

Initialize a DHV11 multiplexer 
Determine the tupe of a line 

# * # Initialization done with RT-1i1 running * * # 

to oe # 

ALCWRK 
AL CHRB 
LINCHK 
OP NSWP 
OPNRSF 
SPLINI 
SPLCLD 
CHKCLD 
CVTDVU 
FORCES 
ALOCBF 
ALCSLO 
AL. BF X 
OP NKMN 
CLINIT 
LDINIT 
INDINI 
UCLINI 
MEMINI 
MEMTST 
CXTALC 
MAPALC 
SETJSZ 
PARSET 
GETHNL 
LDHAND 
INSCK1 
INSCK2 
STDVTB 
LDHNLO 
GE THNH 
LDHNHT 
STHNPV 
DOHNLC 
LDREAD 
HANMAP 
HANUMP 
FNDHRB 

Subroutines # EOE 

Allocate a work buffer 

Allocate Region Control Blocks for handiers 

Check validity of T/S line 
Open system swap file 
Open PLAS region swap file 
Initialize spooling system 
Get up spooling to a CL. device 

See if a device name is a CL or Cl unit 

Convert device name to dev index and unit # 

Force a @-char dev name to unit O 

Allocate buffer space 

Allocate silo buffers for lines 

Allocate buffers in extended memory region 

Open channel to TSKMON 
Initialize CL handler 

Determine LD translation table format 

Initialize IND program 
Initialize TSXUCL data file 
Initialize memory management 

Set up information about available memory space 

Set up info about job context area 

Allocate memory usage table 

Set up information about maximum job sizes 

Setup memory parity control 
Load device handlers into memory 

Load a device handler 

Determine if a handler should be installed 

Additional checking for handler installation 

Set up device table entries for a device 

Load device handler into low memory 

Load handlers into extended memory 

Load device handler into extended memory 

Initialize pointer vector in a handler 

Fxecute and handler load/fetch code 

Perform 1/0 for handler load code 

Set up KPARS to access a mapped handler 

Turn of f memory mapping to a handler 

Try to find a handler global region
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QOVLPOS 
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GETMAP 
ALCOVL 
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OVLTRY 
GETOVL - 
LODOVL 
GETSRT 
CSHBUF 
GETODT 
OP NCHN 
SETCHN 
SETSY 
RTFTCH 
CHKMEM 
PRTOCT 
PRTDEC 
PRTRSO 

Allocate XM region during handler load 
Set up information about mapped devices 
Determine which overlays go over TSINIT 
Build overlay information table 
Load any mapped system code regions 
Allocate space for a system overlay region 
Check for optional system overlay regions 
Find an overlay to place over TSINIT 
Load system overlay inte high memory 
Read and relocate system overlay 
Load any shared run-time systems 
Allocate space for data cache tables 
Load ODT 
Qpen a TSX-Plus channel 

Copy RT-1i channel information inte TSX system chan 
Set up information about SY device 
Fetch a RT-11 device handler 

Check for memory space overflow 
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1 . TITLE TSINIT ~- TSX startup initialization 
2 .ENABL LC 
3 .ENABL AMA 
4 .DSABL GBL 
2 900000 .CSECT TSINIT 
& 9000000 TSINIT: 
7 ; 

8 i There are two external assembly-time switches related toa assembling 
> i; TSINIT for execution on a PRO or a PDP-11. 

10 i 
11 i The following values for the PROASM flag are defined: 
12 i O ==> Assemble for PDP-il (not Pro) only. 
13 i 1 ==> Assemble for Pro only. 
i4 ; e ==> 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 1 ==> Lock system to ID number. 
19 3 

2O _ IF NDF. PROASM iIf PROASM not defined 
21 PROASM = ®) iDefault valve for PROASM if not defined 
aa . ENDC i NDF, PROASM 
23 ; 

24 _ IF NDF, PROCID iIf PROCID not defined 
20 _ IF EQ, <PROASM—1> i If assembling for PRO only 
26 PROCID = 1 iThen check ID by default 
a7 ._ TIFF iIf not assembling for PRO only 
28 PROCID = Oo i Then don’t check ID number 
29 . ENDC i EG, <PROASM-1> 
30 . ENDC iNDF, PROCID 
31 ; 
32 IF EQ, PROASM 
33 .GLOBL TSXPRO 
34 000000 TSXPRO = 0 iDefine dummy base for TSXPRO if not PRO 

39 ENDC 
36 i 
37 5 re mr ee eee ae cc ce nt i em ms my me tt i mee ee em re se 
38 s TSINIT is the initialization module of TSX that is executed once 
39 i during system startup. Time-sharing character buffers and other 
40 i Tun-time data areas are allocated over TSINIT. 
41 3 
42 i Copyright 1980, 1981, 1982. 1983, 1984, 1985. 
43 i S&H Computer Systems, Inc. 
44 + WNashville, TN USA 
45 i 
46 i 
47 i Macro calls 

49 3 

49 .MCALL . LOOKUP, . ENTER, .READW. . SAVESTATUS, . GVAL 
50 .MCALL . TRPSET..SETTOP,. CLOSE, . TTYOUT.,. PRINT, . PURGE 
ol .MCALL . DELETE. .WRITW,.SERR,. HERR, . EXIT, . UNLOCK 
32 .MCALL . FETCH. . RELEASE.,.LOCK,.GTIM.. DATE. . DSTATUS 
er .MCALL . SCCA. . CSTAT 
24 ; 
55 i Global definitions 
Do 3 

a7 .GLOBL TSINIT., INITGQ, INITOP, PPTERM. PROITP, PROASM, PISRT
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.SLOBL DSKBUF, PROBUF. FNDHRB, HANXMR 

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

IF NE. PROASM 

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

.GLOBL PROSIZ, PROINI. PROLIN, PROHAN, PRONOP 

.GLOBL PIHAN, PIDPTR, PIDRIV 
. TFF i NE. PROASM 

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

3 

. GLOBL 
000000 TSXPRO = 

3 

TSXPRO 
0 

i## End of conditional Pro code 

i 

. ENDO 

3 

3 

i 

i NE. PROASM 

Global references 

. GLOBL 

. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. SLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 

HANDSK, MAXDEV, NDVRCB, HANRCB, HANRCO 
LXCL, VSYDMP, STKLVL, INTSSZ,. INDFIL. NXIVMH, EXCBUF 
VNUIP, NSIP,. INSTBL:. INSTBN, II$#SZ,. DCCSIZ, VNUMDC, NUMCDB 
NSCP, SCPFHD, SP##SZ. CSHDEV, CSHDVN, VMXCSH, CD$$SZ 
LSTPL, LMXNUM, MXCSR, MXVEC, RSR. INVEC, VHIMEM., CXTPAG 
LSWPBK, LSTSL, SWDBLK, SWPCHN, NUMDEV, CS$NMX, SCHED 
H. DSTS, DVSTAT, HANENT. H. GEN. FORK, INTEN, PNAME 
$SXON, LSW10. LHIRBB, LHIRBE, LHIRBP, LHIRBG, LHIRBA 
LHIRBS, LHIRBC, VNCSLO. VNCXOF, VNCXON, SDDVU, VMSCHR, MAXSLO 
MPARO, MPAR1I6, PARENL, MPARFL, TSEMT, VDBFLG, DX#EBA 
H. SIZ, HANSIZ,H. DVSZ, DEVSIZ, LOMAP. MMENBL, UPAR? 
PSW, HIMAP, FSTDL.LSTDL, LINBUF, LINSIZ, NUMCCB, TAISEC 
FRKINI, FRAGEN, NUMFRK, FQ$$5SZ, H. CSR, H. INS, VSWPSL, DMYDEV 
LINEND, LOTBUF, LOTSIZ, LOTEND, KMNTOP, KMNHI. NSL,. NDL 
DX$MPH, DX#NHM, DX#IBH, HANPAR, HANXIT, MAPPAR, LINSPC 
KMNPGS, KMNSTK, KMNSTR, KMNCHN, SROMMR, KPARO, PROFLG 
EMMAP, IOMAP, SR3MMR, IOPAGE, MAPSIZ,. SRGFLG, NSPLDV 
UPARO, KPDRO. UPDRO, KPAR7,. BASMAP, PTWRD, PTBYT, LOKMEM 
GTBYT. MPPHY, RELOQC, BRKPT, TSGEN, TSEXEC, VSWPFL 
CWSGDH, CWSBTH, CWSLGS, CWSFB, CWSFCU, MSCBAS, RPRVEC 
CWSUSR, CWHXM, CONFIG, CWS50H, JMPO, DTLX. USRBAS,; WINBAS 
DATIML. DATIMH, RMON, CONFG2, SGSELG, SCSIOT, CSHBAS 
SCGSPAR, SGSMTS, SCSMMU. SCSMTM, LTTPAR, LOKBAS, CSHVEC, LOKVEC 
SYSGEN, AUTHAN., AHEND, CLARTI, TRP4, CWSPRO, TIOVEC 
TRP10, TRP2O, TRP24, EMTENT. TRPS34, INIJMP, MHNSIZ 
TKIVAL, INRECV, OTRECV, INMXV, OTMXV, DHBFSZ, MXTYPE 
ZCLR,» MXRBUF, MXDTR, INTMX1,. $PHONE, LCDTYP, TIOBAS 
LDHB1iB, LDHBiIP, LDHB2B, CLVERS, CXTSIZ, CXTWDS; CXTPDR 
CLORSZ. TSXSIT. JIM$#$SZ, VMXMON,. MONF GH, CXTRMN, CXTBAS 
ILSWe, $NOIN, LSWS, MXLPR, CWSESP, CLTOTL, RMNPDR, MASSYS 
SFCB, SFCBND,. SFCBFH, SFCBSZ, NSPLFL, NSPLBL,. INTSTK, INTSND 
NFRESB, PVSPBL, VMXWIN, DW$$SZ,. LDVERS, CWSQBS
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. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. SLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 
. GLOBL 

FC$LBN, VMLBLK, VMXSF,. VMXSFC, FF$$SZ,. FWS$SZ, SWPJOB, SWPPOS 
TSR, RBR, RDINT, LSTMX, SS. CHAIN, JSWLOC, MUSTXT, SLTSIZ 
NUMIOQ@, FRETOQ, UMODE, FPTRAP, MXLNT, DIGLD, DI#CL, CLSTS 
FREPGS, 1[0QS1Z, SYUNIT., UMSYTP,. DISTT, CXTBUF,. SSEND 
SYINDX, MONVEC, KMNBAS, SDANAM. VBUSTP, MINCTR 
NUMRDB, RDB; RDBEND, RT#SKP,. RT#STOP, NLINES, SHRRCB, SHRRCN 
RT#BAS, UPMODE. SPLNB, CSHALC, NIOL, CHNSIZ, RC#$#5SZ. VNGR 
UPARS, UPDRS, RT#$SZ, VINABT, S$DEAD, LSW6 
SYTIMH, SYSDAT., TRP2S50, ODTTRP,. TRP14, SYTIML 
DS#ABT, CL#ORB, CLSORE, CLSORG, CL#ORP,. CLSORA 
STAB, $F ORM, COFTAB, COSFF, COSDEF, CLSEPS, CLEOFS 
CLEOPT, CL#STA, CLSORS, LSTLIN, VCSHNB, CL&EPP, CLSEPN 
CCLSAV, SPLND, SDCB, SPLDEV, SPLANM, MIODBG 
SDNAME, SDCHAN, SDCBSZ, SPLDVN, DTYPE 
DSSNRD. DX#NMT,. S$8BIT. COSBBT,. VEXRTN, VUXIFL 
SPLBLK, SPLCHN, MVSIZ. MEMPAR, UEXINT, DXSNRD 
NMSNMB, SNMSHD, SB##SZ, PMSIZE, PMPAR 
NUMDCD, MEM256. LOKCSH, DC#$5Z 
JCXPGS, MXJMEM, VDFMEM, DF JMEM, TASVAL, TK3SVL 
VPARS. IOTIMR, ERRLOG. VNFCSH, FC$$52Z 
0. ADR, O. BLK, GO. PAR, 0. SIZ; VPARS, KPARS, DZOINT, DHOINT 
OVRADD, $0VRH, SYSMAP, MAPSYS, VSLEDT. LCLUNT 
UBUSMP, UMRADR, IOMAP, QBUS, UNIBUS, DX$NST 
DVFLAG, DX4DMA, RTSNAM, DSSDIR, LDDEVX, DSSV5Z 
INDSAV, INDDBL,. INDTSV., INDDBS, DS¢SFN 
SYNAME, UCLNAM, RSFBLK, VPLAS, SEGCHN 
MXJADR, $MEMSZ, PHYMEM, SG&TSX,. CDX#DH 
CLHEAD, CLSIZE, CLDEVX, C. CSW, C. SBLK, C. DEVG, CIDEVX 
VUSCL,. VUCLMC, UK$$SZ, US$$SZ, UC$$5Z, UCLBLK, UCLDAT 
VLDSYS, VMXMSG. VMAXMC, MB$$SZ,. MR#$SZ,. CSSOPN, CSSENT 
DX$MAP, MIOFLG, MISSBP, MISLNK, MIOBHD, VMIOSZ 
VMIOBF, MI#$SZ, MWS$SZ, MIONWB, MIOWHD, MWELNK 
CSHSIZ, CSHBFP; CASBLK, CASDVU, CASWCT, VMXMRB 
CASUFL, CASUBL, CASHFL, CASHBL, CASHSH, NUMRDB 
SRTSIZ, SMRSIZ. CCBHD, CC$$SZ, CDX$DZ, MF$LIN 
CDX$DL, HF #TSB, MH#SCR, LMXLN, HF SLIN, HFSRIE, HFSTIE 
MH#LPR, DMSCSR. MFSLE. DMSLSR, HF SMC, MFSCS, MFSCM 
CDX$VH, VH#CSR, VHSLPR, MHSPBR, VF STIE,. VE SRIE,. VF SMR 
VF$LIN, VF SSC, VF SRE, VH#LCR, VHOINT, TTINCP 
$HARD, LOUTIR, LINIR, NEDCHR, CLOTIR, CLINCP, FSTIOL, LSTHL 
SYSVER, SYSUPD,. DISDU, DISXL, DISMU, CLSLIX 
CLSLEN, DI#PI, GENTOP 
LSWS, DX#NCA, KPARS, CLKVEC 

‘S108 CREF GneEs Ore Mente LOREH SUETE comet SaES SORTS GOEEL SAtED ERIS crmttt eOLIE EODID tilt: GODbL OHEED SOEDY tote GLEE SUULP SutTD SORES SORET GENER GEEED ODES Gott GumNe COED hits GOERS OPNEE ObNDE CONES NiDED wunED CREED shat NEAED CUSED SntGD OninD SIUM onuID SEnRP AanAt Gneds etnES MEBTE ERPS! SURED COINS enetL CnrET HOMIE SADGT GINS COME IOUT SERTY CLUES comeD UmOED SEED CRED SaHmD SHEN GPEDE HRT ErEte eneeD 

Macros to enable and disable interrupts 

. MACRO 
BIS 
. ENDM 

deren ite sete: sean C488 SéNET Snene Sent <iney seene Onaan GRny BUEES SEIT SEH BOGED ENUE) SORE: SETH Seete SENET GUIS GONIE CunNE Greer Eure Séqt: watnS CaEEt GEER SENDD MENTE COPED WERE GILAD enNES SEbCD GETS Gtete GUOED SEIN emeED CREDLE SERIE SHER SeESD HOMIE 

DISABL iDisable interrupts 

#340, @#PSW 
DISABL 

ENABL 
#340, @HPSW 
ENABL 

Offsets in block O of ODT REL file.
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172 000040 
173 000042 
174 000052 
175 000056 
176 000060 
177 000062 
178 001000 
179 
180 
198i 
182 000000 
183 000020 9000000 

000026 9000000 
184 000034 9000000 
185 000036 900000 
186 000040 9000000 
187 000042 000000 
188 000044 900000 
189 000046 000000 
190 000050 
191 000062 075250 

000070 073376 
192 000072 075250 

000100 07323376 
193 000102 075250 

000110 073376 
194 000112 o00000 

000120 000000 
195 000122 000000 
196 000124 000000 
197 000126 000000 
198 000130 000000 
199 000132 900000 
200 000134 000000 
201 000136 000000 
202 000140 900000 
203 000142 000000 
204 000144 000000 
205 000146 000000 
206 000150 000000 
207 000152 030046" 
208 000154 004000 
209 000156 052077 
210 000160 110466 
211 000162 046543 
2el2 000164 103112 
213 000166 012700 
214 000170 077167 
215 000172 100040 
216 000174 075250 
217 000176 045440 
218 000200 062550 
219 000202 012240 
220 000204 012276 
221 000206 012305 
ea2 000210 013530 
223 OO0212 0123656 

000000 
000000 

100020 

100003 

011504 

000000 

000000 
000000 

000000 

051646 

000000 

000000 

STA 
STK 
RSZ 
052 
RID 
RBD 
ODTBAS 
? 

i Data 

AREA: 

NFSBLK: 

ODTFLG: 
ODTTOP: 
CCAFLG: 
CLKA1OO: 
RTTRP4: 
RTMNVC: 
SAVBLK: 
TSXSAV: 

KMNNAM: 

CCLNAM: 

DSTBLK: 

XMVBAS: 
NMXHAN: 
HMAP: 
FETDEV: 
TOPMEM: 
FMEMHI: 
FMEMLO: 
OVLBAS: 
FILBLK: 
CURDEV: 
CURNAM: 
PROBUF: 
WRKBUF: 
WRKASIZ: 
RSOMSG: 
RSOWIN: 
RSOLOK: 
RSOUSR: 
RSOCSH: 
RSOTIO: 
RSOTT: 
RSOSY: 
RSOLD: 
RSOPT: 
RSOCL: 
RSOCLO: 
RSOCL7: 
RSOC1: 
RSOC10: 

Ho
H 

HO 
OH 

OG 
Wo

t 40 
42 
ve 
96 
60 
62 
1000 

8 
0, 0, or Q, 0,0 

0 
QO 
0 
Oo 
QO 
O 
7] 
/ SY TSX SAV/ 

/SY TSKMONSAV/ 

SY CCL SAV/ 

0,0.0,0 

q
a
o
o
0
o
o
c
e
c
o
c
e
a
c
s
 

initializ MACRO VO5.04 Monday 14-Dec-87 08:35 Page 1-3 

iPROGRAM START ADDRESS 
; INITIAL STACK POINTER 
sROOT SIZE 
s;QVERLAY SIZE 
s;REL FILE ID 
;DISPLACEMENT TO 1ST REL BLOCK 
;BASE ADDRESS ODT WAS LINKED FOR 

sEXTENDED TO 6 WORDS FOR . CSTAT 

i64—-byte block # below high alloc memory 
364-byte block # above top of low alloc memory 
iStart loading overlays over TSINIT from here 

r
y
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224 000214 013675 
2209 000216 105510 
226 000220 046770 
227 000222 057164 
228 000224 100040 

000232 012240 
000240 000000 

227 000242 000 
230 000244 075250 

000252 100020 
2a1 000254 075250 

000262 070524 
2g2 000264 075250 

000272 073376 
2aa 000274 od0CcCc0d0 
234 000276 000000 
235 000300 oO00000 
236 000302 000000 
2a7 000304 9000000 
238 
239 
240 
241 000306 o00C000 
242 
243 
244 
245 etsleleren| 
246 
247 
248 
249 000310 075250 

000316 100020 
250 000320 000000 
mol 
292 
253 
254 000326 COO 
200 

015270 
013630 

110 
114730 

079273 

035164 

062550 

000000 

MACRO VOS.04 Monday 14-Dec-87 08:35 Page 1-4 

075250 
0452550 

000000 

057164 

000000 

000000 

000000 

RSOC17: 
ROOVM: 
RSOLS: 
RSOODT: 
SAP DEV: 

GTLIN: 
HANNAM: 

ODTBLK: 

INDNAM: 

RLBF: 
RLBFND: 
ODTSTA: 
MEML IM: 
HGENFL: 
4 

. RADSO 

. RADSO 

. RADSO 

. RADSO 
. RADSO 

. BYTE 

. RADSO 

. RADSO 

. RADSO 

. WORD 

. WORD 

. WORD 
. WORD 
. WORD 

CUTS 
SVM / 
/LS / 
/ODT/ 
/TT DK SY CL Cl PI 

0,110 
“SY XXX TSX/ 

/SY SYSODTREL/ 

/SY IND SAV/ 

o
o
o
$
c
s
 

i Initialization configuration word 

ICONFG: . WORD 0 
4 

j Flag bits in ICONFIG 

EXTLSI 
2 

3 Simulated shared run-time control block for PI handler 

PISRT: 

i 

.RADSO 

. WORD 

1 ;Q-bus system with more than 254Kb 

/SY PI TSX/ 

0,0,9 

+ Byte data cells 

PPTERM: . BYTE 
. EVEN 

0 il if printer port is T/S terminal 

iInitialization configuration word
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000330 
000330 
000333 
000336 
000341 

000000 
000001 
000002 
000003 
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$ THRE sewee ects Cotte angen Gene OTE enuse GetEE SINET megmL Witt SEOMD ontee AOuEN OAT OOD Ghetr Manne AnEED Gente GEE SOND SOLO funn SOtED Sénee Comme SENET GrtuE CAPtD CHINE eutee cate GEE SEnte comm GOCEh Suntr SunED RENE CORED OOIEL Sat NenaD SonET EINE SenmD COEDS emtED eoneD EnmD smHES eeieD GOTO mani GAtm SinED 

i; The following tables are used to determine the minimum RT-11 monitor 
i; and update versions required for particular devices. 
i There are three arguments for each handler definition: 
; Arg 1 = Handler id code. 

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

.MACRO HANVER DEVID, RTVERS, RTUPDT 
. BYTE DEVID i ID code for device type 
. BYTE RTVERS iMinimum RT-11 version 
. BYTE RTUPDT iMinimum update level within version 
. ENDM HANVER 

i Define offsets into handler version table 

HV#ID = 0 iHandler identification code 

HV$#VER = 1 +Minimum RT-11 version 
HV$UPD = = iMinimum update level within version 
HV$$SZ = 3 iSize of handler version table entry 

Define minimum versions for various handlers 
HEHEHE EERE EHRHE RHEE EERRKEHREERREEEHHHEHHHEHE 

###* Note RT-11 version update numbering system changed ##+* 
##e Bt 5.2 so that the update number for 5.2 1s lower ### 
### than for 5.1¢C. See the CLYVX entries below for HEE 

HERE H#H version and update correlations. 
jE ERE EHEHEHEEREHEE hd

 
w
e
 

w
e
 

w
w
e
 

te
e 

w
e
 

to
e 

HVTBL: 
HANVER DI$DU, 5..0. sDU - S/O (39.0) 
HANVER DIS$XL,5.;2. iXL - 5/6 (9.1B) i Fixed for 5.2 SCB 
HANVER DISMU, 5.» 4. sMU -— 5/4 (5. 4) 

HVEND: 

. EVEN
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000342 
000342 
000346 
000352 
000356 
000362 
000366 
000372 
000376 
000402 
000406 
000412 
000416 
000422 
000426 
000432 
000436 
000442 
000446 
000452 
000456 
000462 
000466 
000472 
000476 
000502 
000506 
000512 
000516 
000522 

000000 
000002 
000004 

i The following table 

DVSNAM 

qe2e ent eneee GREEN SnmNe GORTE CUDAS Chueh GnatE SHOUD imam esas HIDES mosue Enews BtGtY SOtEO tEESS SONI) GOGH NUDED GuEEG d0ne: S0GtE HUTEE GODS SOmt: GtENS UEGID GOES SvEtD Woah duty ENED MINED GINEL CERES SOURS CtwT Gham MREID SIRES CONTE GnamD cante GOTT WEDD OUDED EINE mIEEE CLONE GNIOS CEST SEETy SIRES QanER Getty GREHLD GINED RENED GREED CNET SOME SADNO Gaite eninn SORT GUTED cate CoEne 

defines default control flags for certain devices. 

= 0 i;RadS50O name of device 

DV$FLG = 2 iFlags for device 

DV$$SZ = 4 iSize of a table entry 

.MACRO DEFFLG DEV, FLAGS 

.RADSO /*DEV/ 3 DVSNAM 

. WORD FLAGS i DVSFLG 

. ENDM DEFFL¢G 

DVFLBS: 
DEFFLG <CR>, <DX#MPH> 
DEFFLG <CT>, <DX#MPH> 
DEFFLG <DB>, <DX#DMA! DX$MPH> 
DEFFLG <DD>, <DX#NHM> 
DEFFLG <DL>,. <DXS$DMA! DXSMPH ! DX$IBH> 

DEFFLG <DM>, <DX#DMA! DX$NHM> 
DEFFLG <DP>, <DX$DMA> 
DEFFLG <DS>. <DX#DMA> 
DEFFLG <DT>, <DX#DMA> 
DEFFLG <DU>, <DX#$DMA! DXSNHM! DX$NST> 
DEFFLG <DW>, CDX$MPH> 
DEFFLG <DX>,. <DX#MPH> 
DEFFLG <DY>, <DX#DMA! DX#NHM> 
DEFFLG <DZ>,. <DX#$MPH> 
DEFFLG <FW>, <DX#DMA> 
DEFFLG <LP>, <DX#MPH> 
DEFFLG <LS>, <DX#MPH> 
DEFFLG <MM>, CDXSDMA! DX#MPH ! DXSIBH> 
DEFFLG <MS>, <DX#DMA! DX#MPH! DX$IBH> 
DEFFLG <MT>, <DX#DMA! DX#MPH ! DX$IBH> 
DEFFLG <MU>, <DX#DMA! DX$NHM! DX$1IBH! DX$NST> 
DEFFLG <NL>, <DX#MPH> 
DEFFLG <PC>, <DX#MPH> 
DEFFLG <RF>, <DX#DMA> 
DEFFLG <RK>, CDX#DMA! DX#MPH> 
DEFFLG <VM>, <DXSEBA! DX#NCA ! DXSNHM> 
DEFFLG <XC>, CDX#MPH> 
DEFFLG <XL>, <DX#MPH> 

DVFLND: 

£  tasmn ence conan Umene comer SEED CUCde eaeh GEE SIDED wtaty SOtGD SOO MiuEP HtstD SEGRE SUNP GTCEL SETDY HEED CUOTD UBEED MIU SUEG! Cntny Oueee mectn SERED etEND SuDE ceute SORE Gena BtaDs StunY eTRE Gente cUmm comey MONEE SERIE GERD Shem GDNTD Gian SnEND GWEN SONNE SENTE Stoen euene HiUED SNE GEtLe SHUTS cums Sete cone 

The following table specifies which version number is to be 
returned by CL in response to the XL/CL .SPFUN used by 
VTCOM to match it to the handler. 
The macro has 3 arguments: 

2. Minimum RT-11 update number where this CL version should be used. 
3. CL version number that starts with specified RT-11 version. 

ww
e 

te
e 

te
e 

ta
e 

te
e 

t
e
 

a
e
 

to
n 

. MACRO CLVX RTV,RTU, CLV 

. BYTE RTU,RTV 

. WORD CLV 
. ENDM CLYVX 

1. Minimum RT-11 version number where this CL version should be used. 
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58 
59 
40 
i 
62 
63 
64 
65 
66 
&7 
68 
49 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
gO 
a1 
e2 
g3 
84 
a5 
84 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 

000522 
000522 
000526 
000532 
000536 
000542 
000546 
000552 
000556 

0003556 
000356 
000560 
000562 
000564 
000546 
000570 
000572 
000574 

000576 
001024 
001024 

001026 
001030 
001032 
001034 

005 
005 
005 
005 
0005 
0095 
005 

000000 

000000 
000002 
000004 
000006 

Oo00031 

000576’ 

012700 
077167 
046543 

000 
O01 
006 
035 
O44 
002 
003 

F Define CL versions based on RT-11 versions 

CLYTBL: 

CLYVEND: 

C 
C 
C 
C 

LVX 
LVX 
LVX 
LX 

3, 1,16. iVersion 

2, 6,16. iVersion 

OD, our 1é. i Version 

2, 44, 16. i Version 

312,17. iVersion 

9,3, 17. 3Version 

3, 4,18. i Version 

td
 

So
 

or 
on 

or 
oi 

on 

oO 
OI

 
RJ
 

ee
 

ee
 

be
 

be
 

RT~1li v5.4 changed the structure of the LD translation tables. 
The following table is used to determine which table format 
to return to LD spfun 372. 

Use original format for the following 

LDITBL: 

OS#FLG 
OS¢O0VL 
OS$#SZ 

MAXOVL 

OSTABL: 
OSEND: 
OSLAST: 
4 

3 Table 

LOWOVL: 

L.OWEND: 

. BYTE 

. BYTE 

. BYTE 
. BYTE 

ii
t 

H
o
 

. BLKB 

. WORD 

. RADSO 
. RADSO 
. RADSO 

3:0 i Version 

ol 3Version 

bo a = i Version 

3, 35 >Version 

3, 44 i Version 

he >Version 

33 iVersion 

9) 

0 i Total space needed for overlay 
2 3}O==FLoad into XM space, i==>over TSINIT 
4 iPointer to overlay table entry 
6 ;Size of each overlay entry 

29. iMaximum number of system overlays 

O0S$¢SZ#MAXOVL. iReserve room for table 
i-~Define end of table 

OSTABL iPointer past last used entry in table 

of system overlays that must be 

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

versions: 

J “ANTS meee enees seme atone SONNE MONEE GeneD NEES SEES GREE CREED SIOEE SemHD GOCE SIIED GE nInID OOUEE GCED aonts (nEED <OtNT Githd GLETY QUEUE SERIE SEEN CODED CODIG OHISS GIUDY CIEL GrtnD SEOCE GOGED MED SERED GONE: SHIER CINE GUSED GRINS SOREL GnEED MONEE RNIN SONG SQUEE GNEES SEIID GOURD GI UOGES GENT enGD cmuen GImhA SIDED GmUED GIEID GOUT CUVEE S9US snes wins Sim Aint) Gtan OluHe cumit: 

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

loaded over TSINIT 

sEnd of table 

ma
in
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001034 
001044 
001123 
001203 
001215 
001216 
001269 
001323 
001365 
001433 
001470 
001537 
001600 
001636 
001700 
001744 
002016 
002045 
002132 
002220 
002307 
002407 
002452 
002516 
002557 
002624 
002666 
002717 
002727 
003017 
003062 
003115 
003203 
003236 
003326 
003377 
003427 
003464 

077 
iii 
1il 
114 
000 
124 
103 
103 
116 
103 
1il 
103 
103 
103 
105 
Lit 
124 
119 
103 
123 
123 
103 
115 
105 
119 
107 
122 
O56 
1il 
103 
103 
iii 
105 
1ii 
1il 
103 
103 
O40 

124 
156 
156 
151 

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

123 
166 
166 
156 

130 
156 
156 
155 
156 
163 
156 
156 
156 
162 
166 
130 
156 
155 
143 
163 
156 
160 
162 
156 
156 
144 
142 
163 
156 
156 
163 
162 
163 
163 
156 
136 
102 

; Text messages 

3 

TSXHD: 
BADLIN: 
BDVMSG: 
BDLMSG: 
CRLF: 
REQMIS: 
BADOPN: 
RSFERR: 
CONSPC: 
BDSPOP: 
BOSF: 

NOKMON: 
NOCCL: 

CFHMSG: 
ERHMSG: 
ERHNDV: 
TSXRUN: 
HSGER: 
NOCLOK: 
NXMMSG: 
NEXMSG: 
NOODT: 

HN2BIG: 
ODTRDM: 
NOSYDV: 
TOOBIG: 
REDUCE: 
BYTES: 
PHSOVF : 
COSRT: 
SVERR: 
TSXS1IZ: 
RDERR: 
SRTOVF : 
CSHOVF : 
INDOPN: 
UCLOPN: 
RSOCHR: 

.NLIST 
- ASCII 
.AScii 
- ASCII 
- ASCII 
. BYTE 
- ASCII 
-ASCIZ 
-ASCIZ 
. ASCII 
ASCII 
-ASCIZ 
-ASCIZ 
.ASCIZ 
- ASCII 
ASCII 
. ASCII 
-ASCIZ 
.ASCIT 
.ASCIZ 
~ABSCIZ 
-ASCIZ 
-ASCIZ 
- ASCII 
-ASCIZ 
-ASCIZ 
-ASCIZ 
- ASCII 
-ASCIZ 
-ASBCTIZ 
.ASCcii 
-ASCIZ 
-ASCIZ 
-ASCIZ 
~-ASCIZ 
-ASCIZ 
-ASCIZ 
-ASCIZ 
. ASCII 
. EVEN 
. LIST 

< quUhe ctntw mneun SEANO GONE COG GED REED SURED OOO cueeE eunen GERI GATED GTR SOLES GABP enetH HHitt GteUH GEOED Sth=e HAE GMtUR SImnD MIND Sime: SoOte SHEED GomtD FEED SLND SONU StEte WEED GHEE GameH Seve HOMIE GOSH SONGS TURNH FONDS HENS GENNED Gtowe GESE? SEDGE CIES GRIDS GHEE RIES SION CnmR SEINE SELEE GAnEN ERNE GAIUS Stuy GDEUS GODS GOuED GEWD GtUE) CANNY SOGET GOTES Gute Gute 

BEX 
/?TSX-F-/<200> 
‘Invalid status register address for T/S line: ‘<200> 
‘Invalid interrupt vector address for T/S line: ‘’<200> 
/Line # = /<200> 
2) 
/TSX generation did not include device /<200> 
/Cannot open program swap file/ 
/Cannot open PLAS region swap file/ 
/Number of contiguous blocks needed = /<200> 
/Cannot open spooled device: /<200> 
/Insufficient disk space for spool file/ 
/Cannot find "SY: TSKAMON. SAV" file/ 
‘Cannot find "SY: CCL. SAV" file/ 
/Cannot find device handler file: /<200> 
/Error reading device handler file: /<200> 
/Invalid RT-11 version for device handler: /<200> 
/TSX is already running/ 
/Handler not generated with extended memory support: /<200> 
/Computer line time clock (50 or 60 Hz) is not working/ 
/System is not equipped with memory management hardware/ 

/System is not equipped with extended memory management hardware/ 
/Cannot locate "SY: SYSODT. REL" file/ 
/Mapped handler is larger than 8KB: /<200> 
/Error on read of SYSODT rel file/ 
/Handler for SY device was not loaded/ 
/Generated TSX system is too large/ 
/Reduce size of TSGEN by /<200> 
/. bytes/ 
/Insufficient total physical memory for generated system/ 

/Cannot open shared run-time file: /<200> 
/Cannot locate "SY: TSX. SAV"/ 

/Insufficient memory to load all mapped system regions/ 
/Error reading "SY: TSX. SAV"/ 
/Insufficient memory to load all shared run-time systems/ 
/Insufficient memory space for data cache/ 
/Cannot open TSXIND file/ 
/Cannot open TSXUCL data file/ 
/ ABCDEFGHIJKLMNOPOQRSTUVWXYZS$. #0123456789/ 

BEX 

am
in
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003534 

003534 

003540 

003546 
003554 

003560 
003564 
003570 
003574 
003576 
003602 
003606 
003612 
003614 
003616 
003622 
003624 
003630 
003632 
003634 
003540 

004737 

012737 

012777 
105037 

012702 
012700 
105737 
001004 
012702 
012700 
012701 
010221 
010021 
105737 
O0O1411 
105737 
001006 
005200 
032700 
001402 

TSX Initialization * # # 

004374 ’ 

OO0000EG 0000006 

123456 OQ00000¢6 
0000006 

0000006 
000044 
0000006 

QO0000¢G 
000340 
000120 

0000006 

0000006 

000020 

. SBTTL 
. SBTTL 

¢ -CRNNO Sem cones Gatun MNEES SOURS TUNES SLED SFEEE SEEDY SURED Gneet CHORD SERED THEE SEN SOE CRUEL SNOWY canes GnES CRUE GRID CO2EP SUETD TREN ohone ineM StnED Eanes Grane GUE Gren GHemD STEEL CHORE SHUES CHET CONES CHEN) SOUP SOEs ROUTE QIUDD COED WeEtD SIDES CONN COREE GIeE GRIND SEMIS GuEED CHU CHESS GOED URIS SOUED GUUS CRCED SEEM SESER eDaHD SURAD SOEEE SENEY CINE CRIED OUETD SOUND eOten Sane GOTT care sivED 

The initialization code from this point onward takes over 

ke t TSX Initialization * # # 

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

control from RT—-11. 

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

Read in system overlays that go over TSINIT 

TAKOVR: 

CALL INTOVL iRead overlays over TSINIT 

; Set pointer to monitor offset vector 

MOV 

ee
 

e
e
 

ee
 

e
e
,
 

TT
 

MOV 
CLRB 

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

Initialize last word in interrupt stack area so 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. 

#123456, @INTSND iSay stack has not overflowed 

STALVL iSay we are already on interrupt stack 

i If we are running on a Professional, disable its interrupts 

IF NE, PROASM 
TSTB PROFLG 
BEG 7% 
CALL PRONOP 
BR oF 

. ENDC i NE. PROASM 

~
J
 
e
e
 

e
e
 
Se
 

e
e
 

Te
d 

$: MOV 
MOV 
TSTB 
BNE 

os: MOV 
MOV 

10%: MOV 
1s: MOV 

MOV 
&$: TSTB 

BEQ 
TSTB 
BNE 
INC 
BIT 
BEG 

#UEXINT. Re 
#44, RO 
VUXIFL 
10% 
#HUEXRTN, Re 
#340, RO 
#120.R1 
Re, (R1)+ 
RO, (R1)+ 
VUXTFL 
2s 
PROFLG 
2 
RO 
#20, RO 
as 

iAre we running on a PRO? 
iBr if not on a PRO 
iDisable its interrupts 
isIgnore unexpected interrupts on PRO 

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). 

s3SEND UNEXPECTED INTERRUPTS TO THIS ROUTINE 
3120 ENCODED IN PS FIELDS 
sARE WE TO IGNORE UNEXPECTED INTERRUPTS? 
3BR IF NOT 
sROVUTINE TO GO TO TO IGNORE INTERRUPT 
;SET PRIOQ=7 IN PS 
s; INIT ALL VECTORS STARTING AT 120 
;SET PC FOR INTERRUPT 
;SET PS FOR INTERRUPT (ENCODED ADDRESS VALUE) 
#ARE WE TO IGNORE UNEXPECTED INTS? 
BR IF YES 
i#1S THIS A PRO? 
;BR IF YES 
i; ADVANCE ENCODED ADDRESS 
;DID WE CARRY INTO "T"-FIELD? 
*+BR IF NOT 

m
r
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58 
59 
40 
i 
62 
43 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
a1 
82 
83 
84 
85 
84 
87 
88 
a9 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

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

003642 
003446 
003652 
003554 
0023660 
003666 
003572 

003700 
003704 
003712 

003716 
003720 
003724 
003730 
003734 
003736 
003742 
003744 
003750 
003752 
003756 
003760 
003764 
003766 
003772 
003774 
004000 
004002 
004010 
004014 
004022 
004026 
004034 

004040 
004042 
004046 
004052 

004054 

004060 

062700 
020127 
103757 
010237 
012737 
010237 
012737 

012700 
012737 
010037 

005001 
012721 
012721 
012721 
0050e1 
012721 
005021 
012721 
010021 
012721 
005021 
O12721 
010021 
012721 
005021 
012721 
005021 
012737 
010037 
012737 
010037 
012737 
005037 

010546 
012705 
004737 
012605 

004737 

004737 

000020 
000420 

000060 
000014 
000064 
000015 

000340 
O000006 0000006 
0000026 

000137 
0000006 
O00000G 

0000006 

0000006 

0000006 

0000006 

0000006 

0000006 

O000006 
000116 
0000006 
000246 
0000006 
000252 

000006 
0000006 

004732 ’ 

005350 ’ 

000062 

000066 

000114 

000244 

000250 

ADD 
CMP 
BLO 
MOV 
MOV 
MOV 
MOV 

Direct clock interrupt to a dummy RTI instruction to avoid it causing 

trouble during the initialization process when things aren’t set up 

#20, RO 
Ri, #420 
1% 
R2, @#60 
#14, @#62 
R2, @#64 
#15, C#H56 

and ready to go. 

MOV 
MOV 
MOV 

#340. RO 

RO, @H#CLKVEC +2 

Take over traps, EMT, BPT, 

CLR 
MOV 
MOV 
MOV 
CLR 
MOV 
CLR 
MOV 
MOV 
MOV 
CLR 
MOV 
MOV 
MOV 
CLR 
MOV 
CLR 
MOV 
MOV 
MOV 
MOV 
MOV 
CLR 

Initialize the system mapped 

MOV 
MOV 
CALL 
MOV 

Ri 

#1937, (R1I)+ 

#JIMPO, (RI)+ 

#TRP4, (RI) + 

(R1)+ 

#TRPIO, (RI)+ 

(R1i)+ 

#TRP14, (R1L)+ 

RO, (R1)+ 

#TRP2O, (R1I)+ 

(Ri)d+ 

#TRP24, (R1)+ 

RO, (R1)+ 

#EMTENT, (R1)+ 

(R1id+ 

#TRPS4, (R1)+ 

(R1)d+ 

#MEMPAR, @#114 

RO, @#116 

#FPTRAP, @#244 

RO, @#246 

#TRP250, @#250 

@#252 

RS, -( SP) 

#6,R5 
MAPSYS 
(SP)+,R5 

Page 9-1 

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

s;ENCODED 64 

iPRIORITY 7 PS 

#CLKARTI, @H#CLKVEC; Send clock interrupt to RTI instruct for now 

etc. 

;Start at location 0 

i; CUMP GHIJUMPOI 
i3CATCH JUMPS TO LOCATION O 
i TRAP 4 

i TRAP 10 

3 TRAP 14 (BREAKPOINTS) 

;10T TRAP 

s;POWER FAIL 

3 EMT 

i; TRAP 

iMEMORY PARITY TRAP 

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

region. 

s;SAVE THE CURRENT CONTENTS OF RS 
sINITIALIZE TO THE FIRST REGION 
CALL THE SYSTEM MAPPING ROUTINE 
s;RESTORE THE PREVIOUS CONTENTS OF R5 

Set up Unibus mapping if needed 

CALL. SETUMP #SET UP UNIBUS MAPPING 

Initialize time-sharing lines. 

CALL LININI i; INIT LINES & SET UP VECTORS 

mo 

m
/
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% # # Initialization taking over control from RT-1i1 # * # 

115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
149 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
1357 
158 
159 
1460 
161 
162 
163 
164 
165 
166 
167 
168 

004064 
004072 
004076 
004100 
004106 
004110 
004116 
004122 
004124 

004132 
004140 
004144 
004146 
004152 
004154 

004160 

004164 
004170 
004174 
004176 
004202 
004204 

004212 

004216 
004224 
004232 
004240 

052737 
105737 
001415 
023727 
103411 
052737 
105737 
001403 
052737 

013737 
013702 
105022 
020237 
103774 
112712 

004737 

013702 
012700 
010022 
020237 
103774 
112737 

000137 

013737 
013737 
013737 

0000006 0000006 
0000006 

OO0000E 010000 

0000006 000000¢ 
0000006 

O00000e 0000006 

0000006 0000006 
O00000¢6 

0000006 

0000006 

005022 ’ 

O00000¢6 
123456 

OO0000G 

177777 =9000006 

0000006 

000042’ 0000006 
000044’ 000004 
000046’ OQ00000G6 

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

BIS 
TSTB 
BEQ 
CMP 
BLO 
BIS 
TSTB 
BEG 
BIS 

#MMENBL, GHSROMMR: Turn on memory management 
SR3FLG 
As 
PHYMEM, #4096. 
4% 
#EMMAP, @#5SR3MMR 
MEM256 
4S 
#IOMAP, @#SR3MMR 

;Does machine have memory management reg 3? 
iBr if register does not exist (no ext. mem. ) 
;Does machine have at least 256Kb phys memory? 
iBr if not 
iSet extended memory on 
;Will TSX-Plus use at least 256Kb? 
iBr if not 

Turn on ee-bit memory management for I/0 

i Initialize the memory allocation table 

4S: MOV 
MOV 

8s: CLRB 
CMP 
BLO 
MOVB 

MAPPAR, @#KPARS 
LOMAP, R2 
(R2)+ 

R2, HIMAP 
8s 
#MASSYS, (Re) 

iMap to memory allocation table 
iPoint to ist user-page entry 
iSay page is free 
iDone all user pages? 
ijLoop if not 
iSet flag marking start of system pages 

i; Set up 1/0 device interrupt vectors. 

CALL DEVVEC ;SET UP DEVICE INTERRUPT VECTORS 

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

IF NE. PROASM 
TSTB PROFLG 
BEG 3 

CALL PROHAN 
CALL PIDVEN 

. ENDC i NE. PROASM 
i 

iAre we running on a Professional? 
iBr if not 
iInitialize the PI handler 
iMake device table entry for PI 

i Initialize interrupt stack area 

3S: MOV 
MOV 

12s: MOV 
CMP 
BLO 
MOVB 

INTSND, R2 
#123456, RO 
RO, (R2)+ 
R2, INTSTK 
12% 
#-1, STKLVL 

;Point to base of stack area 

iGet initialization value 
iInitialize the interrupt stack area 
iFinished? 

iLoop if not 

iSay we are not running on interrupt stack 

i Enter TSEXEC to complete initialization 

JMP 
j 

INI JMP 

3 Abort the initialization 

INISTP: MOV 
MOV 
MOV 

9S: . EXIT 

CLKA1OO, G@HCLKVEC 
RTTRP4, @#4 
RTMNVC, @#RMON 

sENTER INITIALIZATION ROUTINE IN TSEXEC 

Restore RT-11 clock vector 
;Restore trap 4 vector 
sRestore RT-11 monitor pointer 
iRETURN TO RT-11 

m
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LODINI -~- Load a segment over TSINIT 

1 
2 
3 
4 

3 
a) 
7 
8 
9 004242 010146 

10 004244 010346 
11 004246 010446 
12 
13 
14 
15 0046250 0146201 000004 
16 
17 
18 
19 004254 0146204 000000 
20 004260 072427 9000005 
21 004264 020451 O00000G6 
22 004270 101402 
2a 004272 016104 0000006 
24 
25 
26 
27 004276 010503 
28 004300 072327 000006 
29 004304 
30 004340 103406 
oi 
32 
33 
34 004342 0105461 0000006 
3O 
36 
37 
38 004346 012604 
39 004350 012603 
40 004352 012601 
41 004354 000207 
42 
43 
44 
45 004356 
46 004364 
47 004372 

.SBTTL LODINI -- Load a segment over TSINIT 
. trans qreee wena StH apasD ferNe SHIRE sneeD SOA UATE mEEee GtnM: OOIED eoedE NODEE SEEE BUGE: RomiD Enea) SIEIT Sumy! Gncid SOI GlGTD GEESE MOLSY tue Suere STEM SIDED HEEDY MNOED GOON MNER GENT StEme Gee AEH SEIEP GLAID OREN SAD OneE CuNED IGE SURE COLES WEEE SIDED Ame GORND GUUS SOEND CONES OEDE SNE GNGEE GEGED GINS eDtED CEtGD wont? UWE GUDUT WIFE) OVE SUORD GIES GOULD Siinp MORSE COMME-ORENO GeneR Suma ENO SEER 

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

Ri,-(SP) 
MOV RG, -(SP) 
MOV R4,-(SP) 

i Get pointer to linker-built overlay entry 

MOV OS$OVL(R2),.R1 iGet pointer to Llinker-built table 

3 Determine how much code to read from the segment 

MOV OS#SIZ(R2),.R4 
ASH #5, R4 
CMP R4,0.S1Z¢R1) 
BLOS 1% 
MOV 0. SIZ(R1),.R4 

is Read the segment into memory 

1$: MOV RS. RS 
ASH #6,R3 

sGet # 64—-byte bliks allocated for segment 
iConvert to # words 
;Compare with original segment code size 
;Br if segment was truncated by init 

iGet code size 

iGet 64—-byte block # 
iConvert to bute address 

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

i Store the physical address of the segment into the overlay descriptor 

MOV R5,0. PAR(RI) 

; Finished 

MOV (SP)+, R4 

MOV (SP)+,R3 

MOV (SP)+, Ri 

RETURN 

F) 

3 Error on tread 

10%: .PRINT #TSXHD 
.PRINT #RDERR 
. EXIT 

iRemember physical address of segment 

ma
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INIOVL -- Load system overlays over TSINIT 

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

ad re ee ee me ee me ce me ne ee me a ee ms +m mee cee eae em me me ee etme ce ean ems ee ee mm at ne mee -_——— 

3 i INIOVL is called to load into memory those system overlays that 
4 i; are to be placed over the TSINIT code. 
2 3 

os 3 Inputs: 

7 i Overlay segment information is in OSTABL. 
8 ; 
9 004374 010246 INIOVL: MoV R2,-(SP) 

10 004376 010546 MOV RS, -(SP) 
11 i 
12 i Initialize pointer to start of memory area for overlays 
13 i 
14 6004400 013705 000140" MOV OVLBAS, RS iStart of area for overlays 
15 004404 072527 177772 ASH #-6,R5 iConvert to 64-byte # 
16 004410 042705 176000 BIC #1746000, R5 iClear possible propagated sign bits 
17 3 
18 i Begin loop to load each overlay that goes over TSINIT 
19 i 

20 004414 012702 000576’ MOV #OSTABL, R2 iPoint to ist overlay segment entry 
21 004420 005762 000002 1%: TST OS$FLGC(R2) iDoes this segment go over TSINIT? 
22 004424 001406 BEG at iBr if not 
23 004426 004737 004604’ CALL KEYSEG iRemember base of some segments 
24 004432 004737 004242’ CALL LODINI iLoad the segment 
29 004436 066205 000000 ADD OS$SIZ(R2),.R5 iAdvance memory pointer 
26 004442 062702 000006 2s: ADD #05%$$5Z, R2 iPoint to entry for next segment 
27 004446 O20237 001024’ CMP R2, OSLAST iFinished all segments? 
28 004452 103762 BLO 1% iLoop if not 
2? i 
30 i Initialize entry point vector for TSTIOX segment 
31 ; 

32 004454 013702 0000006 MOV TIOBAS, R2 iGet addr of base of TSTIOQX 
33 004460 072227 000006 ASH #6, R2 iConvert to byte address 
34 004464 012705 0000006 MOV #TIOVEC:. RS ;Point to entry point vector 
35 004470 004737 004546’ CALL ENTVEC iSet up entry point vector 
36 3 
37 i Initialize entry point vector for TSCASH segment 
38 3 
39 004474 013702 90000006 MOV CSHBAS, Re iGet addr of base of TSCASH 
40 004500 001406 BEG 3 iBr if TSCASH not loaded 
41 004502 072227 000006 ASH #5, R2 iConvert to byte address 
42 004506 012705 0000006 MOV #CSHVEC, RS iPoint to entry point vector 
43 004512 004737 004546’ CALL ENTVEC iSet up entry point vector 

44 i 
45 i; Initialize entry point vector for TSLOCK segment 
46 i 
47 004516 013702 000000¢ 3s: MOV LOKBAS, R2 iGet addr of base of TSLOCK 
48 004522 001406 BEG 9$ i;Br if TSLOCK not loaded 
49 004524 O72227 000006 ASH #6,R2 iConvert to byte address 
530 004530 012705 0000006 MOV #LOKVEC, RS ;Point to entry point vector 
51 004534 004737 004546’ CALL ENTVEC iSet up entry point vector 
32 ; 
93 i Finished 
34 3 

95 004540 012605 DS: MOV (SP)+,R5 
36 004542 012602 MOV (SP)+,R2 
97 004544 000207 RETURN
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ENTVEC -- Set up entry point vector for overlay 

1 .SBTTL ENTVEC -- Set up entry point vector for overley 
2 Fr mm me mene eee so sy em ee my me ee ec eer ee ee me, me ee i me mt et ey te ee 

3 s ENTVEC is called to set up addresses in an entry point vector for 
4 i; overlay segments such as TSCASH that are loaded at addresses different 
5 i from where they are linked. 
& i 
7 i Inputs: 
8 i R2 = Address of base of segment. 
9 3 RS = Pointer to vector that is to be initialized (word with -1 terminates) 

10 3 
11 004546 010246 ENTVEC: MOV R2,-(SP) 
12 004550 010446 MOV R4,-(SP) 
13 004552 010546 MOV RS, -—(SP) 
14 004554 010204 MOV R2,R4 iGet addr of base of segment 
15 004556 062704 000004 ADD #4,R4 sPoint to start of vector in segment 
16 004562 005722 TST (R2)+ iGet value to use to relocate offsets 
17 9004564 012415 1$: MOV (R4)+, (RS) iGet offset to entry point within segment 
18 004566 0602295 ADD R2, (R3)+ iConvert to absolute address 
19 004570 005715 TST (R5) iAny more words to initialize? 
20 004572 001774 BEQ 1% iBr if yes 
2i j 
2a i Finished 
23 i 

24 004574 012605 MOV (SP)+,R5 
29 004576 012604 MOV (SP)+, R4 
26 004600 012602 MOV (SP)+,R2 
27 004602 000207 RETURN 

m
m
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ma
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KEYSEG -- Remember memory position of system overlays 

1 .SBTTL KEYSEG -- Remember memory position of system overlays 

2 Fm ne ee a te ee a tm em tee ea me et ee ni cl a ree a 

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

7 i 
6 i Inputs: 
7 i R2 = Pointer to segment entry in OSTABL overlay table. 
8 i RS = Base 64-byte block physical memory for segment. 
9 3 

10 004504 010446 KEYSEG: MOV R4,—-(SP) 
11 j 

12 i Get the name of the seqment cut of the linker-built segment block 
13 3 
14 004606 016200 000004 MOV OSSOVL (Re), RO iPoint to linker-built entry 
15 004612 016004 000000G MOV 0. ADR(RO), R4 iGet the name of the segment 
16 ; 
17 i See if this is a segment whose address we want to remember 
18 ; 
19 004616 020437 000156’ CMP R4, RSOMSGC iIs this the TSMSG seqment? 
20 00422 001003 BNE 1% iBr if not 
21 004624 010537 9000000¢G MOV RS. MSGBAS sRemember base of TSMSG segment 
22 004630 000436 BR 8% 
23 004632 020437 000160’ 1s: CMP R4,RSOWIN iIs this the TSWIN segment? 
24 004636 001003 BNE 3S iBr if not 
25 004540 010537 000006 MOV RS, WINBAS sRemember base of TSWIN segment 
26 004644 000430 BR a 
27 004546 020437 000164’ 3H: CMP R4, RSOUSR iIs this the TSUSR segment? 
28 004652 001003 BNE 4 iBr if not 
29 004654 010537 0000006 MOV RS, USRBAS iRemember base of TSUSR segment 
30 004660 000422 BR B84 
31 004662 020437 000162’ 4¢: CMP R4, RS50L0K iIs this the TSLOCK segment? 
32 004666 001003 BNE ek: iBr if not 
33 004670 010537 O00000¢ MOV RS, LOKBAS iRemember base of TSLOCK segment 
34 004674 000414 BR 8s 
35 004674 020437 000166’ UF: CMP R4, RS50CSH iIs this the TSCASH segment? 
36 004702 001003 BNE ot iBr if not 
37 004704 010537 00000006 MOV RS, CSHBAS iRemember base of TSCASH segment 
38 004710 000406 BR 8% 
39 004712 020437 000170’ és: CMP R4,R50TIO iIs this the TSTIOX segment? 
40 004716 001003 BNE 84 iBr if not 
41 004720 010537 O0000006 MOV R5, TIOBAS iRemember base of module 
42 004724 000400 BR Bt 
43 i 
44 i; Finished 
45 3 
46 004726 012604 Bs: MOV (SP )+,R4 
47 004730 000207 RETURN
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KEYSEG -- Remember memory position of system overlays 

1 IF NE. <PROASM—-1> iAssemble for PDP-11 
2 . SBTTL SETUMP ~- Set up Unibus mapping if needed 

3 jee ee ce rem esse ts me nt em en a ee ee ee ee me mee ee ce re re yt mnt ee 

4 3 SETUMP is called to set up the Unibus map registers for 11/44 and 

3 ; 11/70 systems which more than 256Kb of memory. 

6 ; If Unibus mapping is needed; the Unibus map registers # 0-4 are 
7 i initialized for a i-to-1l mapping with the low 40Kb of memory 
8 3 so that 1/0 to system buffers in the low memory area can be done without 
9 i having to do Unibus mapping. 

10 ; 
il i; Outputs: 
12 j UBUSMP : ==>Do Unibus mapping: O=="Don’t do Unibus mapping. 
13 i 
14 004732 010246 SETUMP: MOV Re; -(SP) 
15 004734 010346 MOV R3, -(SP) 
16 004736 013746 000004 MOV @#4,—-(SP) i SAVE TRAP VECTOR 
17 004742 012737 005010’ 000004 MOV #96, @H#4 i CATCH TRAPS 
18 i 
19 i See if this is a type of maching that needs unibus mapping 
20 ; 

21 004750 105737 90000006 TSTB UBUSMP iIs UNIBUS mapping needed? 
22 004754 001415 BEQ 9 iBr if not 
23 ; 
24 i WUnibus mapping is needed 
ao + Load unibus map registers # 0-4 to point to low 48Kb of memory. 
26 3 

27 004756 012705 o000000¢6 2s: MOV #UMRADR, RS ;POINT TO CONTROL REGISTER FOR UNIBUS MAP 0 
28 004762 005004 CLR R4 i START MAPPING TO BOTTOM OF MEMORY 
29 004764 012700 000005 MOV #5, RO ;LOAD S MAP REGISTERS 
30 004770 010425 1s: MOV R4, (R5)+ iSET LOW-ORDER VALUE IN MAP REGISTER 
31 004772 005025 CLR (R5)+ i CLEAR HIGH-ORDER VALUE IN MAP REGISTER 
32 004774 062704 020000 ADD #8192. ,R4 i ADVANCE MEMORY ADDRESS 
33 005000 077005 508 RO, 1% iLOOP IF MORE MAP REGISTERS TO LOAD 
34 ; 
39 i Turn on Unibus mapping 
36 i 
37 005002 052737 90000006 0000006 BIS #IOMAP, @#SROMMR ; ENABLE UNIBUS MAPPING 
398 j 
39 i Finished 
40 F 
41 0085010 012637 9000004 $: MOV (SP) +, @#4 iRESTORE TRAP VECTOR 
42 005014 012605 MOV (SP)+,R5 
43 005016 012604 MOV (SP)+,R4 
44 005020 000207 RETURN 
45 . IFF iNE, <PROASM-1> iFollowing code for Pro-only assembly 

46 ; 
47 i Define dummy SETUMP routine for Pro 
48 i 

49 SETUMP: RETURN 
90 . ENDC i NE, <PROASM-1> 

a
a
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DEVVEC -- Set up device vectors 

1 
2 
3 
4 

5 
6 005022 010146 
7 005024 010346 
8 005026 010546 
9 005030 013746 0000006 

10 
11 
12 
13 005034 012701 9000002 
14 0059040 016103 0000006 
15 005044 020327 000006 
16 005050 101436 
17 
18 
19 
20 005052 016100 000000¢G 
21 005056 001402 
a@2 005060 010037 90000006 
23 
24 
2o 
26 005064 005023 
27 005066 005013 
28 005070 162703 000010 
29 
30 
31 
32 005074 005005 
33 005076 005713 
34 005100 001422 
35 005102 002403 
36 005104 004737 005174’ 
37 005110 000416 
38 
39 
40 
41 005112 012300 
42 005114 606300 
43 005116 060003 
44 005120 005713 
45 005122 002005 
46 005124 005723 
47 005126 012346 
48 005130 004777 000000G6 
49 005134 012605 
50 005136 004737 005174’ 
S91 005142 005713 
92 005144 003374 
33 
34 
90 
96 005146 062701 000002 
97 005152 020137 90000006 

.SBTTL DEVVEC -- Set up device vectors 
. some coeen Cone StTY opens conan CORED etene DHRES SHetE HeHen Seed SEOMS StuEE SinER GODS SAM: ene GUEED OED: COtET TOTES GOED: COEID OREN Goes Guage RENEE TAU BOOED GEUDD CONE EORED GtemD GENIN etews Genie SEDUD SEED Goenn GOED CONE GOLDY GEARS Cage CORED GRIER SEND SOUTE OOCE EINES GENIE GUSE menED SHETT meuEe RENEE ODODE SUED GOES SEEDS eneEe Ocmn leat comet sueTD Enant SeNt® 

i DEVVEC is called to set up device interrupt vectors for handlers 
i that have been loaded. 
2 

DEVVEC: 

i Begin loop to set up vectors 

MOV 
MOV 
MOV 
MOV 

MOV 
MOV 
CMP 
BLOS 

Ri, -(SP) 
R3, -(SP) 
RS, -(SP) 
@#KPARS, -(SP) 

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

iSave PAR 5 mapping 

for each device 

iGet index # of ist device after TT 

iGet handler entru point address 
iIs this a real device? 

iBr if not 

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

i Set up interrupt vectors for 

MOV 
BEG 
MOV 

CLR 
CLR 
SUB 

CLR 
TST 
BEG 
BLT 
CALL 
BR 

HANPAR (RI), RO 
= $ 
RO, @HKPARS 

Clear CGE and LGE in handler 

(R3)+ 
(R3) 
#10,R3 

RS 
(RB) 
6% 
oS 
SETVEC 
&% 

3 Multiple vectors. 

7: 

3 See if there 

6$: 

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

ADD 
CMP 

(R3)+, RO 
RO 
RO,.R3 
(R3) 
7% 
(RB) + 

(R3)+, —(SP) 
@RPRVEC 
(SP)+,R5 
SETVEC 
(R3) 
7% 

iGet PAR 5 base for this handler 
iBr if this is not a mapped handler 
;Map PAR 5S to the handler 

header 

iClear LGE (4th word in handler) 

iClear CQE (Sth word in handler) 

Point to ist word of handler 

this handler 

iAssume vector base address is O 

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

iGet affset to list of vector info 

;Get byte offset to vector list 

iGet absolute address of vector table 

iIs this a PRO device with floating vectors? 
iBr if not 

iPoint to word with device ID 

iGet device ID 

iGet base vector location for device 

i This is base of vector locations 

iSet up the vector 

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? 

m
a
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DEVVEC -- Set up device vectors 

58 005156 1017390 
59 
60 
61 
62 005160 012637 0000006 
63 005164 012605 
64 005166 012603 
69 005170 012601 
66 005172 000207 

3 

3 

i 

BLOS 

Finished 

MOV 
MOV 
MOV 
MOV 
RETURN 

1s 

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

;Br if yes 

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

1 .SBTTL SETVEC -- Set up an interrupt vector for a device 
2 5 er ce ce ee me ce ees er ies mm mam em rem ane ye em ee em ee eee meee eee ry te mew me ey -—— 

3 i SETVEC is called to set up one interrupt vector for a device. 
4 i 
te) 3 Inputs: 

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

10 3 3. PS for interrupt. 
11 3 RS = Base address to add to vector locations. 
12 3 
13 i Qutputs: 
14 i R3 = Points beyond 3 word info block in handler. 
15 3 
16 +; Size of interrupt catching routine compiled for interrupts to 
17 i mapped handlers: 

18 i 

19 000032 MP IVS2 = Zo. iAmt of code compiled for mapped ints 
20 
21 005174 010446 SETVEC: MOV R4,-(SP) 
an 3 
23 i See if this is a mapped handler 
a4 ; 

25 005176 005761 O000000G6 TST HANPAR (R1) 3Is this a mapped handler 
26 005202 001010 BNE 1$ iBr if yes 
27 3 

23 ; This is an unmapped handler. 
29 i Vector interrupts directly to the handler. 
30 3 
31 005204 012300 MOV (R3)+, RO iGet address of interrupt vector 

32 005206 060500 ADD RS; RO iAdd base address to vector location 
33 005210 010310 MOV R3, (RO) iStore address of cell in handler 
34 005212 062320 ADD (R3)+, (RO) + iAdd offset to interrupt entry point 
35 005214 012310 MOV (R3)+, (RO) iSet PS for interrupt 
36 005216 0352710 9000340 BIS #340, (RO) iMake sure priority = 7 
37 003222 000450 BR 9$ 
38 i 
39 i This is a mapped handler. 
40 i Vector the interrupt to a rovtine that performs the following functions: 
41 3 1. Save the current PAR 5 mapping. 

42 3 2. 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 005224 013704 oO00122’ 1s: MOV XMVBAS, R4 isPoint to area where we store interrupt rtn 
48 005230 012300 MOV (RB)+,R0 iGet address of interrupt vector 
49 005232 060500 ADD R5,RO0 sAdd base address to interrupt location 
50 005234 010420 MOV R4, (RO) + iDirect interrupt to our routine 

51 008236 012724 013746 MOV #013746, (R4)+ i; € MOV @GHKPARS, ~(SP) J 
S2 005242 012724 0000006 MOV #KPARS, (R4)+ 
53 005246 012724 012737 MOV #012737, (R4)+ i C€ MOV #parSval, G@HKPARS J 
94 005252 016124 0000006 MOV HANPAR (RI), (R4)+ 
95 005256 012724 0000006 MOV BHAPARS, (R4)+ 
536 005262 012724 012746 MOV #O12746, (R4)+ i C MOV #340,-(SP) J 
97 005266 012724 000340 MOV #340, (R4)+
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SETVEC -- Set up an interrupt vector for a device 

58 005272 012724 012746 MOV 
59 005276 012724 90000006 MOV 
60 005302 012724 000257 MOV 
61 005306 016314 000002 MOV 
62 005312 042714 177760 BIC 
63 005316 052724 000260 BIS 
64 005322 012724 000137 MOV 
65 005326 010314 MOV 
66 005330 062324 ADD 
67 005332 012310 MOV 
68 005334 052710 000340 BIS 
49 j 

70 ; Save address 

71 i 

72 005340 010437 oO00122’ MOV 
73 3 

74 3 Finished 

79 i 

76 005344 012604 9: MOV 
77 005346 000207 RETURN 

#012746, (R4)+ i C MOV #HANXIT,. -(SP) J 
#HANXIT, (R4)+ 
#000257, (R4)+ 3 £€ ccc - Clear all condition codes 1 
2(RG), (R4) ; € SEx —- Set condition codes specified in PS] 
#°C17, (R4) 
#260, (R4)+ 
#000137, (R4)+ 3 EC JMP @#handler_entry 1] 
RG,» (R4) i; Store address of int entry point 
(R3B+, (R4)+ 
(R3)+, (RO) i;Set PS for interrupt entry 
#340, (RO) iMake sure priority = 7 

beyond end of compiled interrupt catcher routine 

R4, XMVBAS iSave address beyond end of routine 

(SP )+, R4 

a
m
i
n
.
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SETVEC -- Set up an interrupt vector for a device 

1 IF NE, PROASM 
2 .SBTTL PIDVEN -- Make device table entry for PI device 
| 5 eee ae ec a ee et ee em i, a ee re em, my mt ee em em ee et te ma me 

4 F If we are running on a Professional computer, PIDVEN is called to 
2 i make an entry in the device tables for the PI device. 
6 ; 

7 PIDVEN: MOV Ri, —-(SP) 
8 i 

9 ; Increase number of defined devices and get device table entry index 
10 i to use for the PI device. 
11 ; 

12 ADD #2, NUMDEV iOne more device 
13 MOV NUMDEV, R1i iGet device table index 
14 i 

15 i Set up information about the PI device 
16 i 
17 MOV RSOPI,.PNAME(R1) iSet device name 
18 MOV #<DS#SFN'DISPI>, DVSTAT(R1) i Set device status flags 
19 CLR DVFLAG (RI) iClear other flags 
20 CLR DEVSIZ(R1) iClear device size 
2i MOV #PTHAN+6, HANENT(R1); Set handler entry point (4th word) 

ae MOV #PROSIZ, HANSIZ(R1) i:Set handler size 
a i 
24 i Finished 

29 3 

2d MOV (SP)+,Ri1 
27 RETURN 
28 . ENDC i NE, PROASM



TSINIT -- TSX startup initializ MACRO VO5. 04 Monday 14-Dec-87 08:35 Page 14 

SETVEC -- Set up an interrupt vector for a device 

1 IF NE. <PROASM-1i> ;If assembling for PDP-1il 
2 .SBTTL LININI -- Initialize time-sharing lines 

3 Fe em ne me ae a ee re ~—— me mee eae en oe 
4 3 LININI is called to initialize the time-sharing lines. 

2 3 This consists of setting up interrupt vectors and setting control 
& ; Flags in the status registers. 
7 i 

8 005350 010146 LININI: MOV Ri. - (SP) 
9 005352 010246 MOV R2, -(SP) 

10 005354 010346 MOV R3, -(SP) 
11 005356 010446 MOV R4,-(SP) 
12 005360 010546 MOV RS, -(SP) 
13 F 

14 i Set up interrupt vectors for DL1iil lines 
15 3 
16 005362 012701 000002 MOV #2,R1 iIndex for ist line 
17 005366 012704 000340 MOV #340, R4 iPriority 7 PS 
18 005372 032761 0000006 0000006 If: BIT #$DEAD,LSW3(R1) i: Is this line uninstalled? 
19 008400 001027 BNE 8% iBr if yes 
20 005402 032761 O000006 90000006 BIT #$HARD, LSWS3(R1) 3 Is this line connected to hardware? 
21 005410 001423 BEG 84 iBr if not 
ee 005412 026127 0000006 90000006 CMP LCDTYP(R1). #CDX$DL i Is this a DLil line? 
23 005420 001017 BNE 8s iBr if not 
a4 ; 
20 >; DL-1i1 line 
26 i 

27 005422 016105 0000006 MOV INVEC(R1),R5 iGET ADDRESS OF INPUT VECTOR 
28 005426 012702 0000006 MOV #INRECV, R2 i;END OF RECEIVING VECTOR 
29 005432 012703 1777726 MOV #<OTRECV-6>,R3 i; START OF INPUT INTERRUPT ENTRY POINTS 
30 005436 010100 MOV Ri, RO iGET LINE NUMBER 
31 005440 006300 ASL. RO i4 BYTES PER INPUT INTERRUPT ENTRY POINT 
ge 005442 160002 SUB RO, R2 iGET ADDRESS OF INPUT INTERRUPT ENTRY POINT 
33 005444 060100 ADD Ri, RO 36 BYTES PER QUTPUT INTERRUPT ENTRY POINT 
34 005446 060003 ADD RO,R3 ;GET ADDRESS OF OUTPUT INTERRUPT ENTRY POINT 
35 005450 010225 MOV R22, (R5)+ iSET PC FOR INPUT INTERRUPT ENTRY POINT 
36 005452 010425 MOV R4, (R5)+ iSET PS FOR INPUT INTERRUPT 
37 005454 010325 MOV RB, (R5)+ iSET PC FOR OUTPUT INTERRUPT 
38 005456 010425 MOV R4, (R5)+ iSET PS FOR OUTPUT INTERRUPT 
39 F 
40 i Try next line 
41 i 
42 005460 062701 000002 BH ADD #2,Ri1 i ADVANCE LINE INDEX NUMBER 
43 005464 020127 9000000¢G CMP Ri. #LSTHL ;MORE TO DO? 
44 005470 101740 BLOS 1% iBR IF YES 
45 F 

46 i Initialize multiplexers. 
47 i 
48 005472 012701 0000006 SETMUX: MOV #LSTMX,R1I iGet last mux index # 
49 005476 001423 BEG SETLIN iBr if there are no mux lines 
50 005500 026127 0000006 0000006 3s: CMP MXTYPEC(R1),#CDX$DZ i Is this a DZ11,. DHil,. or DHViI17 
S51 005506 001412 BEQ 1 iBr if DZ1i 
52 005510 026127 dO000006 0000006 CMP MXTYPE(R1),#CDX#VH i Is this a DHV117 
33 005516 001003 BNE 2s iBr if not 
94 005520 004737 006270’ CALL VHINIT iInitialize a DHV1i1 

55 005524 000405 BR AG 
36 005526 004737 006220’ 2 CALL DHINIT iInitialize a DHii 
57 005532 000402 BR 4%
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LININI -~- 

58 
59 
60 
é1 
62 
63 
64 
45 
&6 
67 
68 
49 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
a2 
83 
84 
85 
86 
87 
88 
a9 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

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

005534 
005540 
005544 

005546 
005552 
005560 
005562 
005570 
005572 
005600 
005602 
005610 
005414 
005520 
005622 
005626 
0054630 
005634 

005636 
005642 

005444 
005650 

005452 
005656 
005462 
005466 

005470 
005474 
0035476 
005700 
005704 
005706 
005712 
005714 

005720 
005724 

004737 
162701 
001355 

012701 
032761 
001057 
032761 
001453 
032761 
001403 
052761 
016105 
016100 
001423 
020527 
001411 
020527 
001403 

004737 
000426 

004737 
000423 

016102 
052702 
010270 
000414 

016102 
011203 
005012 
016102 
011203 
016102 
005012 
012712 

162701 
003312 

006030 
000002 

0000006 
0000006 

0000006 

0000006 

0000006 
OO0000G 
OO00000¢G 

OO000006 

0000006 

005742’ 

006000 ’ 

0000006 
017030 
0000006 

OO00006 

OO0000G 

0000006 

0000006 

000002 

Initialize time-sharing lines 

0000006 

0000006 

O00000G 

O00000G 

i$: CALL 
4G: SUB 

BNE 
) 

DZINIT 
#2, Ri 
x: 

3 Enable all lines 

SETLIN: 

4G: 

MOV 

BIT 

BNE 

BIT 

BEG 

BIT 

BEGQ 

BIS 

3H: MOV 

MOV 

BEQ 

CMP 

BEQ 

CMP 

BEG 

3 DH1it line 

CALL 

BR 

3 DHV11 line 

7: CALL 
BR 

i DzZ-11 line 

6S: MOV 
BIS 
MOV 
BR 

i DL~-i1 line 

1%: MOV 
MOV 
CLR 
MOV 
MOV 
MOV 
CLR 
MOV 

f
t
 

ww
e 

fe
 

te
 

i SUB 
BGT 

i Finished 

Do next line 

#LSTHL, R1 
#$DEAD, LSW3(R1) 
2s 
#$HARD, LSW3(R1) 
2$ 

;Initialize a DZil 

iMare to enable? 

iBr aif yes 

i; INDEX # OF LAST REAL LINE 

31S THIS LINE INSTALLED? 

iBR IF NOT 

sIs this line connected to hardware? 

;Br if not 

#$PHONE, ILSW2(R1);1S THIS A DIAL-UP LINE? 
3S 
#¢$NOIN, LSWS(R1) 
LCDTYP(R1),.R5 
LMXNUMCR1I). RO 
1¢ 
RS, #CDX$DZ 
6% 
RS. #CDX$VH 
7% 

DHLPRM 
aS 

VHLPRM 
2S 

LMXLN(R1), Re 
#017030, R2 
Re, @MXLPR(CRO) 
2S 

TSR(R1). Re 
(R2),.R3 
(Re) 
RBR(R1),. Re 
(R2),R3 
RSR(R1),.R2 
(Re) 
#RDINT, (Re) 

#2, R14 
4% 

iBR IF NOT 
3 IGNORE INPUT TILL DIAL UP OCCURS 
;Get comm device type code 
31S THIS A DL-11 OR MUX LINE? 

iBR IF DL-1i 

3Is this a DZ11 or DH1I1? 

;Br if DZii 

i3Is this a DH11 or DHV117 

iBr if DHVI1 

;Set line parameters for DH1I1 line 

iSet line parameters for DHV11 line 

;Get line # within mux group 
;Set line enable flags 
iEnable the line 

;ADDRESS OF TRANSMITTER STATUS REGISTER 
iCLEAR TRANSMITTER STATUS REGISTER 

#ADDRESS OF RECEIVER BUFFER REGISTER 
iCLEAR RECEIVER BUFFER REGISTER 
sADDRESS OF RECEIVER STATUS REGISTER 

sENABLE RECEIVER INTERRUPTS
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Initialize time-sharing lines LININI 

115 
116 
117 
118 
119 
120 

005726 
005730 
005732 
005734 
005736 
005740 

012605 
012604 
012603 
012602 
012601 
000207 

MOV 
MOV 
MOV 
MOV 
MOV 
RETURN 

(SP)+,R5 
(SP )+, R4 

(SP )+,R3 

(SP)+,R2 
(SP)+,R1
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DHLPRM -- Set line parameters for a DH11 line 

1 .SBTTL DHLPRM -- Set line parameters for a DHil line 
z Be mre re ne a ee mem ce me ttc eee re mam em ee nt ee eu mn em ~— -_— 

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

+) ; Inputs: 

6 F Ri = Physical line index number. 
7 ; 

8 005742 DHLPRM: 
9 3 

10 i Enable DM11 for this line 
ii i 

12 005742 0146100 9000000¢6 MOV LMXNUMCRI). RO iGet mux index number 
13 005746 005760 000000¢ TST DM#CSRCRO) iDoes this DH11 have DMi1l modem control? 
14 0605752 9001411 BEQ 2s iBr if not 
15 005754 142770 Q00000¢G 9000000G BICB #MFSLIN, @DMSCSR(RO) ; Clear line # field in DM11 CSR 
16 005762 156170 0000006 9000006 BISB LMXLN(RL), @DMSCSR(RO); Select line of interest 
17 005770 012770 0000006 0000006 MOV #MFSLE, @DM&LSR(RO); Enable the line 
18 3 
19 ; Finished 

20 i 
21 005776 000207 as: RETURN 

a
h
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VHLPRM -~- Set line parameter values for DHVil line 

S
O
N
 

Q
u
 

G
e
 

006000 

004000 
0069004 
0046012 
006920 

006026 

016100 
042770 
156170 
012770 

000207 

O000006 
O00000G 0000006 
0000006 0000006 
0000006 0000006 

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

Set the line parameter values for a DHV1i1i line. 

Inputs: 

Ril = Physical line index number. 

VHLPRM: 

3 Enable the line 

MOV LMXNUM(R1),.R0 iGet mux index number 

Bic #VFSLIN, @VH#BCSR(RO) i: Clear line # field in mux CSR 

BISB LMXLN(R1). @VHBCSR(RO) i Set our line # 

MOV #<VFSRE>, @VHSLCR(RO) i Enable the line 

3 Finished 

RETURN 

a
a
n
,
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DZINIT -- Initialize a DZ1il multiplexer 

1 .SBTTL DZINIT -- Initialize sa DZii multiplexer 
= Be ee er a ee me eee ee in mn ee, ec it ee em ee a etn 

3 i DZINIT is called to initialize a DZ11 multiplexer. 
4 ; 

2 ; Inputs: 
& 3 Ri = Mux index number. 

7 ; 

8 005030 DZINIT: 
9 3 

10 i Bee if this DZ11 is installed 
11 i 

12 006030 005761 0000006 TST MXCSR(RI) iIs this DZ-11 installed? 
13 006034 001416 BEG 4% iBr if not 
14 i 

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

17 006936 004737 006074’ CALL MUXVEC iSet up interrupt vectors for this DZ1i1 

18 F 
19 3 Start up the mux operation 

20 i 

21 006042 052771 o00000¢G 0000006 BIS #ZCLR, @MXCSR(R1); Do master clear on DZ-11 
ez 006050 032771 O00000G 0000006 1s: BIT #ZCLR, @MXCSR(R1); Wait for clear to finish 
23 006056 001374 BNE 1$ 
24 0069060 017100 9000000G as: MOV @MXRBUF(R1),RO iClear silo 
2o 006064 100775 BMI at 
26 0069066 105071 O00000¢ CLRB @MXDTRI(R1) iDisable all data sets 
27 3 
29 j Finished 

29 ; 
30 006072 000207 4G: RETURN 

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

1 . SBTTL MUXVEC -~ Set up interrupt vectors for a multiplexer 
2 Be ce me ee a sa a ce me ee et sn ee sce ne rene emcee rec me yt ite mc i, 

3 i MUXVEC is called to set up the interrupt vector connections for 
4 i; @ DZ11; DH11,. or DHV1I1L multiplexer. 
2 i 
& i Inputs: 
7 i Ri = Mux index number. 
8 ; 
9 006074 010246 MUXVEC: MOV R2,— (SP) 

10 006076 010346 MOV R33, -(SP) 
11 006100 9O10546 MOV RS, -(SP) 
i2 3 
13 i Set interrupt vector for mux 
14 3 

15 006102 016105 9000006 MOV MXVEC (RI). RS iGet address of input interrupt vector 
16 006106 012702 0000006 MOV #INMXV, R2 sEnd of receiving vector 
17 006112 012703 1777726 MOV #<COTMXV-6>, R3 iOutput interrupt table 

18 006116 010100 MOV R1,R0 ;Get mux index number 

19 006120 006300 ASL RO ;4 bytes per line in input int table 
20 006122 160002 SUB RO, R2 iGet address of input entry point 
21 006124 060100 ADD Ri,RO 36 bytes per mux in output entry point table 

22 006126 060003 ADD RO. RS iGet address of output int entry point 
23 006130 010225 MOV Re, (R5S)+ ;Set PC for input interrupt 
24 006132 012725 000340 MOV #340, (R5S)+ iSet PS for output interrupt 
29 006136 010325 MOV RG. (RS)+ ;Set PC for output interrupt 
26 006140 012715 000340 MOV #340, (R5) iSet PS for output interrupt 
a7 ; 
28 i Now store an instruction sequence of the form: 
29 i 

30 3 JSR R5, @#interrupt routine 
31 i . WORD mux index 
32 i 

33 i to catch mux output interrupts and vector them to the interrupt routine. 
34 ; 
35 006144 012723 004537 MOV #004537, (R3)+ i; JSR RS, O#x 
36 006150 012700 000000G6 MOV #DZOINT, RO iAssume this is a DZil 
37 006154 026127 0000006 0000006 CMP MXTYPE(R1),#CDX#DZ iIs this a DZ11? 
38 004162 001410 BEG it iBr if yes 
39 006164 012700 9000006 MOV #VHOINT, RO sAssume this is a DHV1i 
40 006170 026127 O000006 0000006 CMP MXTYPE(R1),#CDX$VH i; Is this a DHV11? 
41 006176 001402 BEG 1$ iBr if yes 
42 006200 012700 000000¢6 MOV #DHOINT. RO iGet interrupt routine for DH1i’s 
43 006204 010023 1$: MOV RO, (RB)+ iStore address of interrupt routine 
44 006206 010113 MOV Ri, (R3) iStore mux index number 
45 i 
46 i Finished 
47 ; 
48 006210 012605 8: MOV (SP)+,R5 
49 006212 012603 MOV (SP)+,R3 
90 006214 012602 MOV (SP)+,Re2 
S31 006216 000207 RETURN 

a
n
,
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DHINIT -- Initialize a DH11 multiplexer 

1 .SBTTL DHINIT -- Initialize a DH11 multiplexer 

2 FT ee ce es th cr ms i ny et my me em ee ten ee a a ee ee 

3 i DHINIT is called to initialize a DH11 multiplexer 
4 i 

a i Inputs: 

6 i Ri = Mux index number 

7 3 
8 006220 DHINIT: 
9 ; 

10 i; See if this DHi1l is installed 
11 j 

12 005220 005761 O000000¢ TST MH#SCRCRI) iIs this DH11 installed? 
13 005224 001420 BEG oe) ;Br if not 
14 3 

15 i Connect interrupt vector to DHitl 
16 3 

17 006226 004737 006074’ CALL MUXVEC iSet up interrupt vectors for DHIil1 
18 ; 
19 i Clear the multiplexer 
20 3 

21 006232 012771 0000006 0000006 MOV #HFSMC, @MHBSCRIRI) i: Set the master-clear flag 
@2 006240 032771 O000006G O000006 18: BIT #HFSMC, @MH#FSCR(R1) ; Wait for the master clear to be completed 
23 006246 001374 BNE 1 
24 i 
25 i; Clear the DM11 scanner 
26 3 

27 006250 016100 000000G MOV DM#CSR(R1),.RO iIs there an associated DM1I1?7 
28 006254 001404 BEQ 3S iBr if not 
29 006256 0127190 0000006 MOV #MFSCS, (RO) iClear the scanner 
30 006262 052710 90000006 BIS #MFSCM, (RO) iClear the multiplexer 
31 006266 3H: 
32 3 

33 i Finished 
34 3 
35 006266 9: 
36 006266 000207 RETURN
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VHINIT -- Initialize a DHVil multiplexer 

1 .SBTTL VHINIT ~~ Initialize a DHV11 multiplexer 
2 Gr a ce et in em eee em ee em ma em eee er nm ne un mee ee, 

3 i Perform initialization for a DHV11 mux. 
4 i 

+e) i Inputs: 

& 3 Ri = Mux index number. 

7 3 

8 006270 VHINIT: 
9 3 

19 ; See if this DHV11 is installed 

11 ; 

12 006270 005761 O00000¢6 TST VHSCSRC(RI) iIs this DHV11 installed? 
13 006274 001414 BEQ 3 iBr if not 
14 3 

15 i; Connect interrupt vector to DHV1I1 
16 i 

17 006276 004737 006074’ CALL MUXVEC iSet up interrupt vectors 
18 3 

19 i Clear the multiplexer 
20 3 

21 006302 012771 O000006 90000006 MOV #VFSEMR, @VHtCSR(R1) iReset the multiplexer 
22 006310 032771 o00000G 0000006 IF: BIT #VFSMR, @VHSCSR(RI) i Wait for reset to finish 
23 006316 001374 BNE 1% . 
24 i 

20 i Clean out the FIFO buffer in the mux 
26 ; 
27 0046320 017100 9000006 es: MOV @MXRBUF(R1),RO iGet contents of receiver buffer register 
28 006324 002775 BLT 2s iLoop until RBUF empty 
29 i 

30 i Finished 

oi i 
32 006326 000207 oS: RETURN 

al
in
,
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VHINIT -- Initialize a DHV11 multiplexer 

1 Be ne a et ee ee ee at a ee a i i to eee ee tem ee se 

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

4 . TIFF ; NE. <PROASM-1> iBegin code for Pro only 
3 3 

& i This code is assembled only for Pro systems. 
7 i T/S line init routines for Pro only. 
8 F 
9 LINCHK: 

10 DHLPRM: 
11 VHLPRM: 
12 DZINIT: 
13 MUXVEC: 

14 DHINIT: 
15 VHINIT: 
16 RETURN 
17 ; 

18 3 LININI routine for Pro systems 
19 ; 

20 LININI: Mov Ri, -<(SP) 
2i MOV #LSTLIN, RI ;Get # of last line 
22 ; 

23 ; Determine if this line is connected to hardware 

24} 3 

205 14: CALL LINTYP iDetermine the type of this line 
2o BIT #$HARD, LSWS(R1) ; Is this line connected to hardware? 
27 BEQ = iBr if not 
23 j 
29 3 Call Pro line initialization routine 

30 3 
gi CALL PROLIN iInitialize Pro line 
32 3 

33 i Do some Special init for phone lines 
34 i 
305 BIT #$PHONE, ILSW2(R1);Is this a dialup line? 
36 BEQ Pas: 3 iBr if not 
37 BIS #¢NOIN, LSW3(R1) ss Ignore input till dial up occurs 
38 3 

39 3 Check next line 

40 i 

41 2: SUB #2, R1 iGet index # of next line 

42 BGT 1% ilLoop if more lines ta do 
43 3 

44 3 Finished 

45 3 

46 MOV (SP)+,R1 
47 RETURN 
49 3 
49 i End of Pro-only code 
20 i 

ol . ENDC i NE. <PROASM~-1-> 

m
n
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LINTYP -- Determine the type of a line 

1 
2 
3 
4 

2 
& 
7 
8 
9 006330 020127 O000000¢6 

10 606334 101422 
11 006336 O020127 oO0000006 
12 006342 103004 
13 006344 012761 177777 0000006 
14 006352 000432 
15 
16 
17 
18 006354 016100 d000000¢6 
19 006360 010160 0000006 
20 006364 012761 0000006 0000006 
21 006372 012761 0000006 000000G 
22 006400 000414 
23 
24 
295 
26 006402 012761 177777 9000006 
27 006410 012761 177777 0000006 
28 006416 012761 O000006 000000¢G 
29 006424 012761 0000006 0000006 
30 006432 052761 O000006G 90000006 
3i 
32 
33 
34 0064490 000207 

. SBTTL 

LINTYP is called to determine if the current line is a time-sharing line 

LINTYP -~- Determine the type of a line 
n0tee cumtt Couns SOMME enEat imams ConeR EROUE SONEe TERtE SONEN NENGh GREED STEED Cone CUNY ENED anGID GOEnD GING? SLURS CRUEL even GOED: Gates SUED SNUE SEmbY GptED SCHED CHONG SUURD SRISY ERIUG GULLY eEGDR SUES) ONSET GORI UEOTS OmAED cumen ReREG Grane cones smpEn EEND CONS GOED CNEEE mide Onten 

a CL line, or a non-hardware connected line. 

LINTYP: CMP 

Inputs: 
Ri = Line index number 

Ri, #LSTPL iIs this a time-sharing line? 
BLOS it ;Br aif yes 
CMP Ri, #FSTIOL iIs this a CL line? 
BHIS 2s ;Br if yes 
MOV #-1,LCLUNT(R1) iSay line not in use as a Ck line 

BR ot 

This is a CL line 

2: MOV 
MOV 
MOV 
MOV 
BR 

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

Ri, CL@LIX (RO) iSay which line is assoc with this CL unit 

#CLOTIR, LOUTIR(R1) ;Set terminal output interrupt routine 
#CLINCP,_LINIR(R1) i:Set terminal input interrupt routine 
8s 

3 This is a time-sharing line 

Ls: MOV 
MOV 
MOV 
MOV 

BS: BIS 

3 Finished 

PS: RETURN 

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

#-1,LXCLI(R1) ;Line is not cross-connected to CL unit 

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

a
n
.
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% # # Initialization done with RT-i1l running # #* # 

O
O
N
 

Pa
o 
b
e
 

006442 

005442 
006450 
006456 

006464 

005504 

006524 
004530 
005534 
006536 
006540 
006546 
006554 
004562 
006564 
006570 
006576 

006602 
006606 
0064612 
006514 
006620 
006622 

006624 
006432 
006636 
006640 
004642 
006650 
006656 
005662 

013737 
013737 
013737 

012700 
1462700 
003422 
010046 

012600 
004737 

000137 

012701 
012700 
010021 
020127 
103774 
0101064 

012700 
104375 
103410 

000137 

000004 000044’ 
0000006 900046" 
0000006 000042 ’ 

0000006 
037776 

027746 ’ 

004216’ 

0000006 
123456 

0000006 

000242 ’ 

004216’ 

w
e
 

ta
e 

‘w
e 

Sp
e 

F) 

3 

. SBTTL 
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# *# # Initialization done with RT-11 running * # * 
. Poems meth Ones OOGES ated EEE CUTS Sout GUOED BEEP Cmses EROUE OrE=t whet Sfbar GENO! OTM BETES ORAER ObeM: ibe: tucee SOUEE COOEE SeNEY UME! comES Gntte HEED deine ERED SEED GEOG) Cunt SENET CODEL COBY SENSE onan GIUEE SENET eRONH SOOTY SEED ConED GENCY GtuGS Retr SOUTD SID atEse EEEIS GOUD GOLED CO>OWY Secu) GtmD GEIED GUD? GONDD GHOED URIDD SIRE CIEE CREED WEDGE SLEDS SEH) Bimuh COOTE GOTT STIS GAME wane Otter SFOTE 

Initialization at start of execution of TSX. 

The initialization done in this section uses the running RT-11 system 

to perform functions for it. 

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

MOV 
MOV 
MOV 

@#4, RTTRP4 ;Save trap 4 vector 
@#RMON, RTMNVC sRT-11 monitor pointer 
@#CLKVEC, CLKIO0O ; Clock vector (defined in TSGEN at 100) 

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

_STIM #AREA, #5YTIMH iGet the current time of day 

Trap “C for later test so we can restore clock vector 

. BCCA #AREA, #CCAFLG sCatch control-C 

Check for TSGEN size overflow 

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

#GENTOP, RO iGet top of TSGEN 
#<40000-2>, RO iWill TSKMON have problems? 
15% iContinue if not 

RO, -(SP) iSave overflow size 

#TSXHD iPrint error message 
#TOOBIG 
#REDUCE 
(SP)+, RO ;Recover amount of overflow 

PRTDEC 
#BYTES 
INISTP 

Initialize the system stack (below 1000) 

1S: 

13s: 

1%: 

Make 

MOV 
MOV 
MOV 
CMP 
BLO 
MOV 

Sure we 

. BERR 
MOV 
EMT 
BCS 
. PRINT 
. PRINT 
JMP 
. HERR 

#SSEND, R1 iPoint to bottom of stack 

#123456, RO iGet initialization value 

RO, (R1)+ iInitialize the stack 

Ri, #85 iReached top of the stack area? 
13% iLoop if not 
Ri. SP iRun on system stack 

are not already running under TSX. 

iDON’T DIE ON ERRORS 
#GTLIN, RO i TSX EMT TO GET LINE NUMBER 
375 i TRY A TSX EMT 
1s 3BR IF NOT UNDER TSX 
#TSXHD i ALREADY UNDER TSX 

#TSXRUN 
INISTP 

i;RENABLE FATAL ERRORS
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# # # Initialization done with RT-11 running # # # 

58 
59 
40 
1 
42 
43 
64 
45 
46 
&7 
48 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
e2 
a3 
a4 
85 
86 
87 
88 
a9 
90 
71 
92 
93 
94 
95 
96 
97 
98 
99 

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

006670 
004710 
006714 

006732 
006740 
006744 
006750 
005752 
006756 

004762 
0057656 
007006 
007010 
007014 

007016 
007024 
007026 
007034 
007036 

007042 

007042 
007046 
007052 
007056 
007062 
007064 

007070 
007074 

005737 

010037 
020027 
101402 
012700 
010037 

O12705 

1460005 
010537 

032737 
001406 
023737 
001002 
005237 

012705 
004737 
004737 
020527 
103002 
012705 

001274 
010537 
062705 

0000006 

000132’ 
0000006 

0000006 
000302 ’” 

177776’ 

000046 

0000006 

000510 

000034 ’ 

000000 ’ 
013006’ 
013452 ° 
006442 ’ 

006442’ 

0000006 
000002 

0900006 

000222’ 

; 
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i Make sure this machine has memory management facilities. 
; 

3 Request all available memory 

3 Lock 

3 (Set 

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

. SETTOP 
MOV 
CMP 
BLOS 
MOV 
MOV 

USR in memory for speed 

#~-2 
RO, TOPMEM 
RO, #VPARS 
3 
#VPARS, RO 
RO. MEMLIM 

i3CATCH TRAPS 
i TRY TO ACCESS MEMORY MANAGEMENT REGISTER 
iRelease trap control 

from RT-11. 

sREQUEST ALL AVAILABLE MEMORY 
iREMEMBER WHERE TOP OF MEMORY IS 
3 TSX CANNOT EXTEND ABOVE PARS BASE ADDRESS 
BR IF RT-11 IS BELOW THAT 
iSET PARS BASE AS UPPER LIMIT ON TSX SIZE 
TSX MAY NOT EXCEED THIS UPPER LIMIT 

USR to swap aver TSEMT to get out of the way) 

MOV 
. SVAL 
SUB 
MOV 
. LOCK 

; Determine if 

Call 
Jump ws

 
we
 

we
 

104: 

. IF 

.ENDC 
i 

BIT 
BEG 
CMP 
BNE 
INC 

#TSINIT—~2. RS 
#AREA, #374 
RO, RS 
RS, @#46 

iGET THE BASE OF TSINIT 
iGET SIZE OF RT-11 USR MODULE 
sALLOCATE SPACE BELOW TSINIT FOR USR 
iSET USR TO SWAP OVER TSEMT 
sLOCK USR IN MEMORY 

we are to run system with the system debugger 

#CHAIN, @#JSWLOC i; WERE WE CHAINED TO? 
10% 
@#510, ROOODT 
10% 
ODTFLG 

iBR IF NOT 
;SHOULD WE RUN UNDER ODT? 
BR IF NOT 
SET FLAG SAYING DEBUGGER WANTED 

Pro TSX initialization only if assembling for the Pro 

to INISTP if checking fails. 

NE, PROCID 
CALL INSCHK 
iNE. PROCID 

i#*% Do if assembling for pro only ## 

iPERFORM VERIFICATION AND DECRYPTION FOR PRO 

F Allocate non~initialized buffer space over TSINIT. 
i 

PIINSZ 

124: 

hd
 

ww
e 

fe
e 

a
e
 

te
s 

MOV 
CALL 
CALL 
CMP 
BHIS 
MOV 

rend ~ 

MOV 
ADD 

#TSINIT, RS 
ALOCBF 
ALCSLO 
RS. #INITGO 
12% 
#INITGO. RS 

Allocate the interrupt stack 

If we are running on a Pra: 
initialization code over the 

700. 
RS. INTSND 
#2, R95 

iAllocate buffer space over TSINIT 
;Do allocation 
iAllocate silo buffers for lines 

iAre we beyond code that takes over control? 

iBr aif yes 
iAdvance up to initial code 

over TSINIT 

allocate buffer for the PI handier 

interrupt stack area. 

iSpace needed for PI init code 
i;Ptr to base of interrupt stack 
sAlways leave last word of stack for flag val 

a
m
,
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# # # Initialization done with RT-11 running * # # 

115 007100 013701 0000006 MOV @#RMON, Ri iGet pointer to RT-11 RMON base 
116 007104 032761 0000006 000370 BIT #CWSPRO. 370(R1) i: Are we running on a PRO? 
117 007112 001407 BEQ 11% iBr if not 
118 007114 105237 90000006 INCB PROFLG iSet flag saying this is a PRO-350 
119 007120 010537 000150’ MOV R5, PROBUF iGSave pointer to buffer area 

120 007124 062705 001274 ADD #PTINSZ,RS iAllocate space for buffer 
121 007130 000402 BR 14% 

le2 007132 062705 900000¢ 11: ADD #INTSSZ,RS iAllocate space for interrupt stack 
123 007136 010537 9000000¢ 144: MOV RS, INTSTK sAddress of top of interrupt stack 
124 3 
125 i Allocate space for those overlays that go over TSINIT 
126 i 

127 007142 004737 023402’ CALL OVLPOS iDetermine how much space to alloc for overlay 
128 i 

129 i Note: from this point onward we are carrying the address of the 
130 i base of the free memory area in R5. 
igi 3 

132 007146 020527 030066’ CMP RS, #INITOP iHave we allocated up to top of TSINIT? 
133 007152 103002 BHIS 4% ;Br if yes 
134 007154 012705 030066’ MOV #INITOP, RS iAdvance to top of TSINIT 
135 ; 
136 i Allocate a 2048. byte work buffer 
137 3 
138 007160 004737 010266’ A: CALL ALCWRK iAllocate work buffer 
139 i 
140 i; Allocate empty Region Control Blocks for use by handlers 
141 j 

142 007164 004737 010322’ CALL ALCHRB 
143 3 
144 3 If we were started in debug mode, load ODT. 
145 i 

146 IF EQ, PROCID +Don’t allow ODT for production PRO version 
147 007170 005737 000034’ TST ODTFLG sAre we to lead system debugger? 
148 007174 001402 BEG 2 iBr if not 
149 007176 004737 026306’ CALL GETODT ijLoad ODT and start it 
150 . ENDC 3 EQ, PROCID 
151 i 

152 3 Initialize memory management registers for 1l-to-1 mapping but 
153 i leave memory management turned off 
154 3 
155 007202 004737 016512’ rae: CALL MEMINI i Initialize memory management 
156 i 

157 i Extract information from RT-11 configuration and sysgen words. 
158 i 

159 007206 013701 900000¢ MOV @#RMON, R1 i;GET POINTER TO BASE OF RMON 
160 007212 016102 000300 MOV SOO (R1),.R2 iGET RT-11 CONFIGURATION WORD 
161 007216 042702 0000000 BIC #CWSCGDH+CWSHBTH+CWSLGS, R2 ; RESET A FEW FLAGS 
162 007222 052702 0000000 BIS H#CWSFB+CWSFCI+CWSUSR+CWSXM, R2 i; SET A FEW FLAGS 
163 007226 010237 9000006 MOV Re, CONFIG +; INITIALIZE OUR CONFIGURATION WORD 
164 i} Now get extended configutation word. 
165 007232 016137 000370 90000006 MOV 370(R1),CONFG2 ;EXTENDED CONFIGURATION WORD 
166 007240 052737 0000006 0000006 BIS #CWSESP, CONFG2 i SET EXIT NO SWAP FLAG 
167 007246 123727 O000000G 0000006 CMPB VBUSTP,. #QBUS iIs this a Q-bus machine? 
168 007254 001003 BNE 20s iBr if not 
169 007256 052737 0000006 0000006 BIS #CWSQBS. CONFG2 ;Set QBUS flag 
170 i And sysgen option word. 

171 007264 016102 000372 258: MOV 37e2(R1),Re2 

m
@
.
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# # * Initialization done with RT-11 running * # # 

172 
173 
174 
175 
176 
177 

007270 
007274 
007300 

007304 
007324 

042702 
052702 
010237 

016937 

000000C 
000000C 
OO00006 

0000006 

3 

BIC 
BIS 
MOV 

Get system version number 
. GVAL 
MOV 

#SCSELGC+SCHPAR+SCSMTS, Re 
#SC$MMU+SCEMTM+SC6S$ LOT+SC6$TSX, R2 
Re, SYSGEN 

#AREA, #276 
RO, SYSVER 

i; INITIALIZE OUR SYSCEN WORD 

iGET RT-1i1 SYSTEM VERSION NUMBER 
;SET AS TSX-PLUS VERSION NUMBER



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

M
O
N
 

®
@
o
b
 
O
M
e
 

007330 
007336 

007340 
007346 
007354 
007362 
007370 
007374 

007376 
007404 
007412 
007420 
007426 

007432 
007436 
007440 
007444 

007450 

007454 
007462 
007470 
007474 
007500 
007506 

007512 
007520 

032737 
001017 

012737 
012737 
012737 
012737 
012700 
000416 

012737 
012737 
012737 
012737 
012700 

012702 
070200 
010237 
010337 

004737 

013737 
012737 
005037 
005037 
012737 
005037 

012737 
105737 

OO0000EG O00000G 

000074 900000¢6 
000036 9000006 
000264 9000006 
000006 0000006 
001130 

000062 0000006 
000031 0000006 
000226 O00000¢6 
000005 oO00000¢C 
000764 

020700 

O0O00006 
0000006 

010376’ 

000172’ 9000006 
OO0000e 9000006 
0000006 
0000006 
000002 oO00000C 
0000006 

177777 =999000006 
0000006 

i 
i 
i 
i 
I 

Set up a few clock constants 
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based on clock frequency. 
See if we have a 50 or 60 Hz clock 

NICLK: BIT #CWS50H, CONFIG i50 or 60 Hz clock’? 
BNE at iBr if 50 Hz 

; 60 Hz clock 

MOV #60., TAISEC iClock ticks per 1 second 
MOV #30. . TASVAL sClock ticks per 0.5 seconds 
MOV #180. . TKOSVL ;Clock ticks per 3 seconds 

MOV #6. ; TAIVAL sClock ticks per 0.1 seconds 
MOV #4600. , RO ;Get # clock ticks per 10 seconds 
BR Bt 

i 90 Hz clock 

2s MOV #50... TAISEC iClock ticks per 1 second 
MOV #25... TASVAL ;Clock ticks per 0.5 seconds 
MOV #150. , TASSVL iClock ticks per 3 seconds 
MOV #5., TAIVAL sClock ticks per 0.1 seconds 

MOV #500. ,R0 iGet # clock ticks per 10 seconds 

; Set number of clock ticks per day 

8s: MOV #8640. ,R2 3(# seconds per day) / 190. 
MUL RO, R2 iGet # clock ticks per day 
MOV Re, DATIMH iHigh-order valve 

MOV R3, DATIML iLow-order value 

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

CKALIN: CALL LINCHK iCHECK T/S LINE ADDRESSES 

i Do PRO-350 system initialization 

IF NE, PROASM 
BIT #CWSPRO, CONFG2 iAre we running on a PRO-350?7 
BEG INIDEV iBr if not 
CALL PROINI iDo PRO-350 initialization 
MOV #PIDRIV,;PIDPTR i Set up pointer to cliock driven PI routine 

. ENDC i NE, PROASM 

i Make entry in device handler table for TT device. 

INIDEV: MOV RSOTT;, PNAME ;PERMANENT NAME "TT" 
MOV #DISTT, DVSTAT ;SET DEVICE STATUS FLAGS FOR TT 

CLR DVFLAG 
CLR DEVSIZ 
MOV #2, HANENT ;SET UP HANENT SOQ HANDLER LOOKS RESIDENT 
CLR NUMDEV ;IT IS DEVICE # 0 

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

MOV #-1, LDDEVX i; ASSUME LD SUPPORT NOT WANTED 
TSTB VLDSYS i;IS LD SUPPORT GENNED IN?
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%# # # Initialization done with RT-11 running * # # 

58 
59 
40 
1 
42 
63 
44 
45 
66 
&7 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
a4 
a5 
84 
87 
88 
a9 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
i11 
112 
113 
114 

007524 
007526 
007534 
007540 
007544 
007952 
007560 
007566 
007572 
007600 

007604 
007610 
007612 

007616 
007624 
007630 
007636 
007640 

007644 

007650 

007654 

007660 

007664 
007670 
007674 
007676 
007702 
007706 

007710 

007714 

001427 
062737 
013701 
010137 
013761 
012761 
012761 
005061 
012761 
004737 

005727 
001402 
004737 

012737 
005037 
032737 
001402 
005037 

004737 

004737 

004737 

004737 

010537 
013701 
006301 
062701 
070127 
060105 

004737 

004737 

000002 
0000006 
0000006 
000176’ 0000006 
Oo0000C 0000006 
0000006 0000006 
0000006 
000002 
015312’ 

O000006 

O00000G 

0000006 

014572’ 

000002 900000 
0000006 
O00000E 0000006 

000230 

017700’ 

016616’ 

017230’ 

017766’ 

000122 ’ 
000124’ 

0000006 
000032 

027316" 

014270’ 

BEQ 
ADD 
MOV 
MOV 
MOV 
MOV 
MOV 
CLR 
MOV 
CALL 

Make 

TST 

BEG 
CALL 

6% BR IF NOT 
#2, NUMDEV s;ONE MORE DEVICE 
NUMDEV, R1 iGET DEVICE TABLE INDEX 
Ri, LDDEVX ;REMEMBER INDEX NUMBER FOR LD DEVICE 
RSOLD, PNAME(RI) ; SET DEVICE NAME ("LD") 

#<DS#DIRt+DSSSFN+DS$VSZ+DISLD>, DVSTAT(R1); SET DEV STATUS FLAGS 

#DX$EBA, DVFLAG(R1);i Say buffers must be on even byte boundaries 

DEVSIZ(R1) 

#2, HANENT(R1) 

LDINIT 

i;SAY HANDLER IS RESIDENT 
;DETERMINE LD TRANSLATION TABLE FORMAT 

device table entry for CL (communications line) device 

#CLTOTL iAre there any communications lines? 

8s iBr if not 

CLINIT iInitialize CL handler 

Disable clock interrupts. 

MOV 
CLR 
BIT 
BEQ 
CLR 

#2, @#O iLOAD RTI IN LOCATION O 
@RCLKVEC i; ATTACH CLOCK INTERRUPT TO O 
#CWSPRO, CONFG2 ; ARE WE RUNNING ON A PRO? 
1¢ BR IF NOT 
@#290 3380 CLOCK INTERRUPT VECTOR 

Set up memory parity control 

CALL 

Determine how much memory is 

CALL 

Set up information about the 

CALL 

PARSET ;SET UP MEMORY PARITY CONTROL 

installed on machine 

MEMTST s3FIND OUT HOW MUCH PHYSICAL MEMORY THERE IS 

size of the job context area 

CXTALC iDetermine size of job context area 

Load TSX-Plus device handlers that go in low memory 

CALL GETHNL. iLoad low memory handlers 

Reserve space for interrupt vector intercept routines for mapped handlers 

MOV RS, XMVBAS iSave address of base of area for XM vectors 
MOV NMXHAN, Ri iGet # mapped handlers 
ASL Ri iReserve room for 2 interrupts per handler 
ADD #NXIVMH, R41 iAdd # requested extra interrupt vectors 
MUL #MPIVSZ, Ri iCalc space needed for interrupt entry code 
ADD R1,R5 iAdvance the address of free memory 

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

CALL SETSY ;SET UP INFO ABOUT SY DEVICE 

Open channel to TSKMON and set up information about it. 

CALL OPNKMN OPEN CHANNEL TO TSKMON
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%# # # Initialization done with RT-il running # * # 

115 ; 
116 3 Set up information about the IND program 

117 i 
118 007720 004737 015372’ CALL INDINI i; INITIALIZE FOR IND PROGRAM 
119 i 
120 i Initialize the TSXUCL data file 
121 i 
122 007724 004737 016134’ CALL UCLINI 
123 F 

124 i Set name of device that UCL program is to be run from 
125 i 
126 007730 013737 99000006 0000006 MOV SYNAME, UCLNAM iSET DEVICE NAME FOR UCL PROGRAM 
127 i 
128 3 Initialize spooling system 
129 i 
130 007736 004737 011656’ CALL SPLINI i; INITIALIZE SPOOLING SYSTEM 
131 ; 

132 i Open system swap file 

133 i 
134 007742 105737 9000000¢ TSTB VSWPFL iIS JOB SWAPPING ALLOWED? 
135 007746 001402 BEQ 3S 3BR IF NOT 
136 007750 004737 0107207 CALL OPNSWP ;QPEN THE SYSTEM SWAP FILE 
137 ; 
138 i; Open swap file used for PLAS regions 
139 i 
140 007754 004737 011352’ 3H: CALL OPNRSF iOpen PLAS region swap file 
141 i 

142 i Set up information about which devices need to have their I/O mapped 
143 i 

144 007760 004737 023160’ CALL. SETMIO ;Set up information about mapped 1/0 
145 j 
146 i We are finished allocating low-memory buffer space. 
147 i 

148 007764 010500 MOV RS. RO s;ENSURE WE DON’T OVERFLOW 40KB 
149 007766 004737 027622’ CALL CHKAMEM ;ABORT IF > 40KB OR INTO RT-11 
150 i 
151 i From this point on carry the free memory address in R5 
152 } @8S a 64—-byte block # in physical memory. 
153 i 

154 007772 010537 00000006 MOV RS, UMSYTP iSAVE ADDRESS OF NON-EXTENDED SYSTEM TOP 
155 007776 062705 000077 ADD #77,R5 i BOUND UP TO 64-BYTE BOUNDARY 
156 010002 072527 177772 ASH #-6,R5 iCONVERT TO 64-BYTE BLOCK # 
157 010006 042705 176000 BIC #176000, R5 iKILL SIGN EXTENSION 
158 i 

159 i; Allocate buffer space that is not contrained to 40Kb TSX-Plus region. 
140 F 
161 0610012 004737 013672’ CALL AL.BFX i;ALLOCATE EXTENDED BUFFERS 
162 ; 

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

166 010016 010504 MOV RS, R4 iSave the base of free memory in R4 
167 010020 010437 000136’ MOV R4, FMEMLO iSave pointer above top of alloc low memory 
168 010024 013705 000134’ MOV FMEMHI, RS Get 64—-byte block # of free high memory 
149 F 

170 i; Load any mapped system code 
171 3 

a
m
,



TSINIT -- TSX startup initializ MACRO VO5.04 Monday 14-Dec-87 08:35 Page 24-3 
# # #* Initialization dane with RT-11 running # # # 

172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
eil 
2i2 
213 
214 
215 
216 
217 
218 
219 
220 
weal 
eae 
223 
224 
229 
226 
eal 
228 

010030 004737 024012’ 

0109034 
010040 
010042 
010046 
010050 
010054 
010060 
010064 
010066 
010970 
010074 

0109074 

010100 

010104 

010110 

010114 
010120 
010140 
010146 
010152 
010156 
010160 
010166 
010174 

005727 
001415 
012701 
010502 
004737 
062701 
020127 
103771 
160502 
010237 

004737 

004737 

004737 

004737 

013702 

010037 
020237 
001019 

000137 

OO00006 

0000008 

029456 ’ 
0000006 
O00000G6 

0000006 

026070 ’ 

017370" 

017554 ’ 

0000006 

0000006 
0000006 

004216" 

3 

oh: 

4: 

. IF 

i 

w
e
 

Se
e 

‘s
s 

No
e 

e
s
 

CALL GETMAP i;LOAD USR, EMT, MSG. LOCK, SPOOL, etc. 

Load any shared run-time systems 

TST #NUMRDB 
BEG 4g 
MOV #RDB; Ri 
MOV RS, Re 
CALL GETSRT 
ADD #RT$$SZ,R1 
CMP Ri, #RDBEND 
BLO re 
SUB R5S,R2 
MOV R2, SRTSIZ 

NE. PROASM 

If we are running on a Pra, 

TSTB 
BEG 
MOV 
MOV 
CALL 
SUB 
ADD 

PROFLG 
10% 
#PISRT, R1 
RS. Re 
GETSRT 
RS, Re 
R2, MHNSTZ 

DC i NE. PROASM 

Load any mapped handlers 

CALL GE THNH 

i3Do we need to load any shared run-times? 
iBr if not 
;Point to ist run-time descriptor block 
iSave initial memory pointer 
iLoad a shared run-time sustem 
sPoint to next shared run-time descriptor 
iAre there more to load? 
iBr if yes 

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

load the PI handler like a shared run-time 

iAre we running on a Pro? 
+Br if not 

;Point to dummy shared run-time block for PI 

iSave current memory pointer 
sLoad PI handler like a shared run-time 
sCalculate amt of space used by PI handler 
iCaount in mapped-handler size 

iLoad mapped handlers 

Allocate space for data cache buffers and control tables 

CALL CSHBUF iAllocate space for data cache 

We have finished allocating all of the memory used by the system. 
Allocate and initialize a memory map table that will be used to 
show which pages are available for user jobs. 

CALL 

Set up info 

CALL 

Set up date 

MOV 
.STiIm 
. DATE 
MOV 
CMP 
BNE 
. PRINT 
. PRINT 
JMP 

MAP ALC 

SETJSZ 

and time 

SYTIML, Re 
#AREA, #5YTIMH 

RO, SYSDAT 
R2, SYTIML 
114 
#TSXHD 
#NOCLOK 
INISTP 

sAllocate memory map table 

about maximum memory space available to jobs 

iSET JOB SIZE INFO 

iSave time we got at start of init 
i;SET TIME OF DAY 
iGET DATE 
iSET SYSTEM DATE 
iMake sure some time has elapsed 
iBr if clock is running 
Print error message heading 
;Print clock-not-working message 
iAbort initialization 

a
,
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# # # Initialization done with RT-1l1l running * # # 

229 
230 
aol 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
249 
249 
290 
251 

010200 

010202 
010206 
010210 
010214 
010216 
010220 
010222 

010256 

010262 

013762 
006202 
013703 
000241 
006003 
000303 

004737 

000137 

000154 ’ 

000152 ’ 

003534 ’ 

w
e
 

w
e
 

Me
e 

w
e
 

o
w
t
 

w
e
 

to
e 

w
e
 

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

pw
s # . UNLOCK iRELEASE USR 

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

MOV 
ASR 
MOV 
CLC 
ROR 
SWAB 
. READW 

WRKSIZ, R2 iGet size of work buffer 

R2 iConvert to # words 

WRKABUF, R3 iGet address of work buffer area 

iConvert to block # in TSX. SAV file 

R3 
R3 
#AREA, #17, WRKBUF. R2,.R3 ;Read back TSX over work buffer 

See if user requested control-C abort 

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

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

JMP TAKOVR
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# # # Subroutines #* # # 

a
m
.
 

1 .SBTTL # # # Subroutines * # # 
2 .SBTTL ALCWRK -- Allocate a work buffer 
3 ee ee ee a ee i ee ee car ee en ee oc eet a ec ese em mene mae may Eee ees em 

4 + Allocate a 2048. byte work buffer over a resident portion of TSX. 
3 i This area will be restored from the TSX. SAV disk file after we 
& i; are finished using the work area. 
7 i 

8 i Qutputs: 

9 F WRABUF = Address of base of work buffer. 
10 3 WRKSIZ = Size of work buffer (2048). 
11 i 

12 010266 010246 ALCWRK: MOV R2,—-(SP) 
13 i 
14 ; Get address of start of area where buffer can go and then bound 

15 i up to a block boundary. 

16 3 

17 0190270 012702 000000¢ MOV #EXCBUF, R2 iGet address of base of buffer area 
18 010274 062702 000777 ADD #777,R2 ;Bound up to block boundary 
19 010300 042702 000777 BIC #777,R2 ;Set to block boundary 
20 010304 010237 000152’ MOV R2, WRABUF 
21 010310 012737 004000 0001547’ MOV #2048. ,WRKSIZ 
ae j 
23 i Finished 

24 i 

25 010316 012602 MOV (SP)+,R2 
26 010320 000207 RETURN
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ALCHRB -- Allocate Region Control Blocks for handlers 

1 .SBTTL ALCHRB -- Allocate Region Control Blocks for handlers 

a, BO ee ee ne me te se re er cm ect mm mem em em ee ame etm um um a ee mmm et te ee nem ese ese ie 

3 i This routine allocates and initializes empty Region Control Blocks for 
4 + use by device handlers. 
He} ; 

6 ; Inputs: 

7 i RS = Pointer to start of memory area where RCB’s are to be built. 
8 3 

9 s Outputs: 
10 i RS = Pointer past end of RCB area. 
ii ; 

12 010322 010246 ALCHRB: MOV Re, ~-(SP) 
13 i 

14 3 Get count of # RCB’s to build 

15 3 

16 010324 013700 o00000¢6 MOV NDVRCB, RO iGet # RCB’s to build for handlers 
17 ; 

18 i Store pointer to start of RCB area and store -1 at beginning of area 
19 3 

20 010330 010537 9o000000¢ MOV RS, HANRCB iStart of RCB area 
21 010334 010537 o00000G MOV RS, HANRCO iStore offset relative to MONVEC 

22 010340 162737 90000006 0000006 SUB #MONVEC, HANRCO iConvert address to offset 
23 010346 012725 177777 MOV #-1, (R5)+ ;Store -1 at start of area 

24 3 

ev 3 Allocate and initialize to zero the RCB’s 

26 3 

27 0103952 012702 000005 if: MOV #5.,R2 iEach RCB has 5 words 
28 010356 005025 2S: CLR (R5)+ i Zero the RCB 
29 010360 077202 SOB Re, 2 
30 ; 
3i i See if there are more RCB’s to build 

Pd 3 

33 010362 005300 DEC RO iMore RCB’s to initialize? 
34 010364 0033972 BGT 1¢ iLoop if yes 
35 i 

36 3 Store -1 at end of RCB area 

37 i 

38 010366 012725 177777 MOV #-1, (R5d+ iMark end of RCB list 
39 3 
40 i; Finished 

41 3 

42 010372 012602 MOV (SP)+,R2 
43 010374 000207 RETURN 

ma
r,
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ALCHRB -- Allocate Region Control Blocks for handlers 

1 IF 
2 
3 i 
4 i 

3 3 

6 3 

7 3 

8 ; 

9 010376 010146 LINCHK: MOV Ri, -(SP) 
10 010400 0102464 MOV R2,-(SP) 
11 010402 010346 MOV R3, -(SP) 
12 010404 010446 MOV R4,-(SP) 
13 010406 013746 000004 MOV @#4, -( SP) 
14 3 
15 i Take over trap control 
16 3 

17 010412 012737 010612’ 000004 MOV #64, CHS 
18 ; 
19 3 Loop through 
20 ; 
21 010420 012701 O00000¢ MOV #LSTLIN, R1 
an i 

23 3 Determine if 

24 3 addresses of 

29 i 

26 010424 004737 006330’ 1s: CALL LINTYP 
27 010430 032761 0000006 0000006 BIT 
28 010436 001440 BEQ 31% 
29 010440 016103 o000000¢ MOV 
30 010444 001411 BEG 2s 
31 010446 016302 0000006 MOV 
ge 010452 001403 BEQ 11% 
33 010454 016304 000000¢ MOV 
34 010460 000407 BR 3S 
35 010462 004737 010564° 114: CALL 4¢ 
36 010466 000424 BR 31% 
37 010470 016102 6000006 = ti MOV RSR(R1). Re 
38 010474 016104 90000006 MOV 
39 i 

40 010500 O20227 1460000 3: CMP Re, #160000 
41 010504 103445 BLO LINTRP 
42 010506 032702 000007 BIT #7,R2 
43 010512 001042 BNE LINTRP 
44 010514 005712 TST @R2 
45 3 

46 010516 020427 000060 CMP R4, #460 

47 010322 103445 BLO BADVEC 
48 010524 020427 000500 CMP R4, #500 
49 010530 103042 BHIS BADVEC 
50 010532 032704 000007 BIT #7, R4 
91 010536 001037 BNE BADVEC 
ve i This line looks good. 
53 010540 162701 000002 31: SUB #2, Ri 
54 010544 003327 BGT 1% 
oo 3 
54 i; Finished -- all lines 

NE. <PROASM—1> 

Page 27 

iIf not assembling for Pro only 
.SBTTL LINCHK -- Check validity of T/S line 

% ewes enwve canes enews pits capes tueer sawen SORE GENIE nett COGEE tIORE enoed Give: Oneee G>UPi OUND AMUMS S0gp GOpEP Gomme SLIGO Gunes GugEe SEIT SOHNE Untae SINEE DUDE GaretD SeRET Chemn GLEN: GIUE: CONES Gntde COED Com Guna QOGUD copes SUED GUET apne GumtD GuUUD coves CEES CHUED obit SINE SOUEF GEEED RISES SauE CURES CamEA GOED) CmENY URES GOUEL Gemey CORES Omit: spans SONES MISES BONDE CHIAD SIEET COOUE GRIME atewe cures Gxewe 

LINCHK is called to check the validity of specified T/S line 
vector and status register addresses. 
If an uninstalled line is detected this routine aborts if 
INIABT=1 or sets the #*DEAD flag for the line if INIABT=0. 

;SAVE ORIGINAL TRAP VECTOR 

CATCH TRAPS 

the test for each line. 

iNUMBER OF LAST LINE 

this is a primary line or an I/O line and set the 
the interrupt service routines. 

#$HARD, LSW3(R1) 

LMXNUMC(RI).R3 

MXCSR(RG). Re 

MXVEC (R33), R4 

INVEC(R1),R4 

iDetermine the tupe of this line 

3Is this line connected to hardware? 

iBr if not 

3IS THIS A DL-11 OR MULTIPLEXER LINE? 

iBR IF DL-1il 

3GET DZil OR DHiI!l STATUS REGISTER ADDRESS 

i BR IF ALREADY MARKED AS DEAD 

;GET MUX INTERRUPT VECTOR ADDRESS 

#MARK LINE AS DEAD 
CONTINUE CHECKING TERMINALS 
;GET Di-11 STATUS REGISTER ADDRESS 
;GET DL-1i11i1 INTERRUPT VECTOR ADDRESS 

Check validity of status register address. 
#IS IT IN I/0 PAGE? 
s;ERROR IF NOT 
31S IT ON 8-BYTE BOUNDARY? 
s;ERROR IF NOT 
i TRY TO ACCESS IT AND SEE IF WE TRAP 

Check validty of interrupt vector address. 

Check 

iCAN’T BE BELOW 60 

;OR ABOVE 500 

iMUST BE ON 8-BYTE BOUNDARY 

next. 

i; MORE TO CHECK? 

3BR IF YES 

look ok.
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LINCHK -~- Check validity of T/S line 

58 
59 
60 
é1 
62 
63 
64 
65 
66 
&7 
48 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
BO 
81 
82 
a3 
a4 
a5 
86 
87 
Be 
89 
90 
91 
92 
93 
94 
95 
9 
97 
98 
99 

100 
i014 
102 
103 

010546 
010S$52 
010554 
010556 
010560 
010562 

010564 
010570 
010572 
0104500 
010602 
010604 
010610 

010412 
010616 

010620 
010626 
010634 

010636 
010644 
010652 
010654 
010556 
010662 
010670 
010676 
010700 
010702 
010706 
010714 

012637 
012604 
012603 
012602 
012601 
000207 

105737 
OO1013 
052761 
005703 
001402 
005063 
000207 

0047237 
000002 

000407 

010402 
010200 
004737 

010100 
006200 
004737 

000137 

000004 

0000006 

O00000E 000000G 

O000006 

010564’ 

027676” 

027746 * 

004216’ 

MOV 
MOV 
MOV 
MOV 
MOV 
RETURN 

(SP )+, @#4 
(SP)+,R4 
(SP)+,R3 
(SP )+,R2 
(SP)+,Ri 

Monday 14-Dec-87 08:35 Page 27-1 

;RESTORE TRAP VECTOR 

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

« 

LINTRP: 

id
 

fe
e 

fe
e 

Ne
 

a 
Mo

e 
ee
 

tw
ee

 

BADVEC: 

ERP: 

Error: 

Ri = 

Error: 

Ri = 

TSTB VINABT ;DOES HE WANT TO ABORT? 
BNE LINTRP ;YES 
BIS #$DEAD, LSW3(R1) ; MARK LINE AS DEAD 
TST R3 31S THIS A DLIi GR A MUX LINE? 
BEQ ot ;BR IF DL1il 
CLR MXCSRC(R3) iMARK DZ OR DH AS DEAD 
RETURN 

occured while trying to access status register. 

CALL 4% iREPORT ERROR OR MARK AS DEAD LINE 
RTI s;RETURN TO LINE CHECKING 

Invalid status register address. 
Line number, Re = status register address 

.PRINT #TSXHD iPRINT ERROR MESSAGE 

.PRINT #BADLIN 
BR ERP 

Invalid interrupt vector address. 
Line number, R4 = interrupt vector address 

.PRINT #TSXHD s;PRINT ERROR MESSAGE 

. PRINT #BDVMSG 
MOV R4,R2 iGET VECTOR ADDRESS TO Re 
MOV R2, RO iGET ADDRESS TO RO 
CALL PRTOCT s;PRINT OCTAL VALUE 
.PRINT #CRLF 
.PRINT #BDLMSG iLINE # = 
MOV Ri, RO ;GET LINE NUMBER 
ASR RO i# 1 
CALL PRTDEC ;PRINT LINE NUMBER 

.PRINT #CRLF 
JMP INISTP i ABORT INITIALIZATION 
. ENDC i NE, <PROASM-1>
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OPNSWP -- Open system swap file 

1 .SBTTL OPNSWP -- Open system swap file 
= 5 ee nee rece ce yn nm er eee mn meme am ee ete me ee an ee em ee 

3 i OPNSWP is called to open the TSX job swap file. 
4 i It also assigns swap file slots for each line. 
2 ; 
ro i Inputs: 
7 3 RS = Address of base of free memory region 
8 3 
9 i Outputs: 

10 i SWPCHN = Set up for access to swap file. 
ii i LSWPBK(i) = Starting block number in swap file for swap area for line. 
12 3 
13 010720 010146 OPNSWP: MOV R1,.-(SP) 
14 010722 010246 MOV R2, -(SP) 
15 010724 010346 MOV Ra. -(SP) 
16 i 
17 3 Load RT-11 handler for swap device. 

18 3 
19 010726 013700 000000¢ MOV SWDBLK, RO iGet name of device 
20 010732 004737 027506’ CALL RTFTCH iFetch the RT-11 handler 
21 010736 103546 BCS 11% iBr if invalid device 
ae i 

23 is Compute the maximum number of slots in swap file that we could need 
a4 i 

25 010740 012703 o00000C MOV #NSL+NDL; R3 sGet # virtual lines and detached jobs 
26 010744 012701 90000006 MOV #LSTPL,R1 iGet index to last primary line 
27 010750 032761 O000008 0000006 I$: BIT #$DEAD, LSW3(R1) ; Is this line installed? 
28 010754 001001 BNE wk iBr if not 
29 010760 005203 INC RB #Count another primary line 
30 010762 162701 000002 DS: SUB #2,R1 iGet next line index 
31 010766 003370 BGT 1% sLoop if more lines to check 
32 010770 020337 000000¢6 CMP R3, VSWPSL iCompare with # slots specified 
33 010774 002002 BGE 6% iBr if VSWPSL value is ok 
34 010774 010337 600000¢ MOV R3,. VSWPSL sReduce number of slots in swap file 
35 i 

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

38 011002 013703 0000006 6F: MOV VHIMEM, R3 ;GET # BLOCKS NEEDED FOR LARGEST JOB SIZE 
39 011006 006903 ASL R3 
40 011010 063703 0000006 ADD CXTPAG, R3 iADD # BLOCKS NEEDED FOR JOB CONTEXT AREA 
41 011014 9010337 o00000¢ MOV R3. SLTSIZ iSave size of swap file slat 
42 i 
43 i; Compute the total number of blocks needed for the swap file. 
44 i 
45 011020 9070337 9000006 MUL VSWPSL, RB sMultiply by # slots in swap file 
46 i 
47 i R3 now contains total number of blocks needed in swap file. 

498 i See if swap file already exists on disk. 
49 3 
3O 011024 4G: . LOOKUP #AREA, #1. #S5WDBLK; DOES SWAP FILE EXIST NOW? 
51 011044 103415 BCS 2% iBR IF NOT 
ve i Swap file exists. See if it is the right size. 
53 011046 020003 CMP RO. R3 i1S SWAP FILE THE RIGHT SIZE? 
94 011050 001453 BEQ 3 ;BR IF YES 
55 ; Old swap file is not of correct size. 

96 i Delete it and open a new swap file. 
97 011052 .CLOSE #1 

m
a
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OPNSWP -- Open system swap file 

58 011060 . DELETE #AREA, #1; #SWDBLK: DELETE THE OLD SWAP FILE 
99 i 

60 i Create a new swap file. 
ol ; 

62 011100 2s: . ENTER #AREA, #1, #S5WDBLK, RG i CREATE A NEW SWAP FILE 
63 011124 103443 BCS se iBR IF SOME ERROR ON OPEN 
64 i 

65 i Swap file has been created. 
66 ; Write to last block to reserve full space in file then close 

67 3 and reopen the channel using a . lookup. 

68 3 

69 011126 005303 DEC R3 iGET # OF LAST BLOCK IN FILE 
79 011130 .WRITW #AREA, #1. #TSINIT, #256.,R3 ;WRITE TO LAST BLOCK IN FILE 
71 011166 005203 INC R3 ;GET BACK # BLOCKS IN FILE 
72 011170 .CLOSE #1 ;CLOSE FILE WE CREATED 
73 011176 000712 BR 44 iNOW GO REOPEN USING A . LOOKUP 
74 F 

79 i; Swap file has been successfully opened using a . lookup. 
76 i Now copy channel status to TSX swap channel. 
77 i 

78 011200 012700 600000¢ 3S: MOV #SWPCHN, RO iPOINT TO SWAP CHANNEL BLOCK 
79 011204 013702 90000006 MOV SWDBLK, R2 i;GET DEVICE NAME 
80 011210 004737 027126’ CALL. SETCHN iSET UP SWAP CHANNEL INFO 
81 i 

82 3 Release the RT-11 device handler 

83 3 

84 011214 .RELEAS #SWDBLK iRelease RT-11 device handler 
85 3 

84 i Finished 
87 ; 

88 011224 012603 MOV (SP)+,R3 
89 011226 012602 MOV (SP )+,R2 
90 011230 012601 MOV (SP)+,R1 
91 011232 000207 RETURN 
92 i 

93 i Error: Cannot open swap file 
94 ; 

95 011234 7H: .PRINT #TSXHD ;PRINT ERROR MESSAGE 

96 011242 .PRINT #BADOPN 
97 011250 004737 011276’ CALL SPNEED iPrint info about number of blocks needed 

98 ; 

99 i Error: Invalid device specification. 
100 i 

101 011254 010001 Lis: MOV RO, RI iSave device name 

102 011256 .PRINT #TSXHD iPrint error message 
103 011264 .PRINT #BADOPN 
104 011272 004737 011324’ CALL BADDEV iPrint invalid device specification 
105 i 
106 s Error: Number of contiguous blocks required. 
107 i 
108 011276 SPNEED: .PRINT #CONSPC iPrint contiquous blocks needed 
109 011304 010300 MOV R3, RO iGET # BLOCKS NEEDED FOR FILE 
110 011306 004737 027746’ CALL PRTDEC i; DISPLAY # BLOCKS NEEDED 

111 011312 .PRINT #CRLF 
1i2 011320 000137 004216’ JMP INISTP i ABORT INITIALIZATION 
113 i 

114 is Bad file specification. 

m
n
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OPNSWP -- Open system swap file 

115 

116 011324 

117 011332 010100 

118 011334 004737 Q30012’ 

119 011340 

120 011946 O00137 004216’ 

BADDEV: . PRINT 
MOV 
CALL 
. PRINT 
JMP 

#CFHMSG 
Ri, RO 
PRTRSO 
#CRLF 
INISTP 

iPrint invalid device specification 
iGet the rad50O device name 

iPrint radS50O device name 

iPrint carriage return/line feed 
sAbort initialization 

a
m
,
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OPNRSF -- Open PLAS region swap file 

N
O
N
 
G
u
 

011352 

011354 
011360 
011362 
011366 

011370 
011374 
011400 
011402 

011406 
011426 

011430 
011434 

011436 
011444 

011464 
011512 

011514 
011516 
011554 
011562 

010346 

105737 
001513 
003737 
001510 

013700 
004737 
103515 
013703 

103416 

020037 
001453 

103440 

005303 

000711 

0000006 

0000006 

0000006 
027506 ’ 

0000006 

000000¢ 

ee 

.SBTTL OPNRSF -- Open PLAS region swap file 
Crtate Gnete ShTEE CURED GOESe SOUT SETHE ENED Meds SUEGE SURO apEtt Sone: ENNEE SOND: SUED CROW Sone: coun GESHD SHU SouES SUtIT OMED: TINIE: Ung SPER GEOG aorta CPLET Couns CREED CURED OINOEE SEOIS SRUGK Guat: GLGWE REESE CoD GIDET GDUEL BADD? GISEP COEDS EGDED QUDTY GLEE ENED GUISE GEER Hembe GOENE GREED Oni GUNES GHtED GRIN? RGEC GuEtS emiND ICM cane) ebtED COEhE Rint aren UENO CED 

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

; Inputs: 

i RS = Address of base of free memory area. 

+s Outputs: 
; SEGCHN = Set up to access swap file. 

OPNRSF: MQV R3,-(SP) 

i; Return if this is a non-swapping system or if region swap file is 
; not wanted. 

TSTB VSWPFL. iIs this a non-swapping system? 
BEG 3 iBr if yes 
TST VPLAS iIs a PLAS swap file wanted? 
BEG 9$ iBr if not 

i Load RT-1li device handier for swap device 

MOV RSFBLK, RO iGet name of device 
CALL RTFTCH iTry to fetch the RT-11 device handler 

BCS 11% iBr if error on handler fetch 
MOV VPLAS, R3 iGet # blocks in PLAS swap file 

i See if PLAS swap file already exists on disk 

45 .LOOKUP #AREA, #1, #RSFBLK i Try to find existing PLAS swap file 
BCS 2s iBr if file does not now exist 

i PLAS swap file exists. 
j See if it is the correct size. 

CMP RO, VPLAS iIs swap file of the correct size? 

BEQ 3H iBr if yes 

i Qld PLAS swap file is not of correct size. 
3; Delete it and open a new swap file. 

.CLOSE #1 iClaose and delete the old file 

. DELETE #AREA, #1, #RSFBLK;: Delete the old file 

i Create new swap file 

2S .ENTER #AREA, #1, #RSFBLK, VPLAS iCreate a new PLAS swap file 

“o
e 

a
e
 

w
e
 

m
e
 

ta
e 

BCS 10% iBr if cannot create new file 

New swap file has been created. 
Write to last block to reserve full file size 

and then close and reopen with a lookup. 

DEC R3 iGet # of last block in file 

.WRITW #AREA, #1, #TSINIT, #256. ,.R3 

.CLOSE #1 

BR 4% iGo back and lookup file
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OPNRSF -- Open PLAS region swap file 

a 
oF 
69 
61 
62 
63 
64 
695 
66 
67 
68 
69 
7O 
71 
ve 
73 
74 
79 
76 
77 
78 
79 
80 
61 
82 
83 
84 
85 
86 

011564 
011570 
011574 

011600 

011610 
011612 

011614 
011622 
011630 

011634 
011636 
011644 
011652 

012700 
013703 
004737 

012603 
000207 

004737 

010001 

004737 

0000006 
0000006 
027126’ 

011276’ 

011324’ 

G
3
 

w
e
 

f
e
 

w
e
 

te
e 

# MOV #SEGCHN, RO iPoint 

MOV RSFBLK, R3 

CALL SETCHN 

i Release the RT-11 device handler 

.RELEAS #RSFBLK 

j Finished 

se MOV (SP)+,R3 
RETURN 

i Error -- Cannot open PLAS swap file 

108: .PRINT #TSXHD #Print 
.PRINT #RSFERR iPrint 
CALL SPNEED sPrint 

i 

i Error: Invalid device specification. 

11%: MOV RO. R1 
.PRINT #TSXHD Print 

.PRINT #RSFERR 

CALL BADDEV iPrint 

Swap file has been successfully opened using lookup. 

Copy channel status to TSX channel black. 

to TSX PLAS swap channel 

iGet device name 

iGSet up TSX channel block 

iRelease RT-11 device handler 

error prefix 
error message 

information about amt of space needed 

;Save device name 

error message 

invalid device specification
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SPLINI -- Initialize spooling system 

1 .SBTTL SPLINI -- Initialize spooling sustem 
= 5m meee mere ee sa mn ane, meyer eee, re ere eee ee es a et ec a ee rs ae 

3 i SPLINI performs the initialization of the spooling system. 
4 ; Inputs: 
se) i RS = Current base of free memory area. 

ro ; 

7 011656 005727 0000006 SPLINI: TST #SPLND iAre there any spooled devices? 
8 011662 001401 BEQ 13% iBr if not 
9 011664 000401 BR 10% iInitialize the spooled devices 

10 011666 000207 134: RETURN 
11 ; 

12 i There are some spooled devices 
13 F 

14 011670 010146 108: MOV Ri,-(SP) 
15 011672 010246 MOV R2, -(SP) 
16 011674 010346 MOV R3,-( SP) 
17 011676 010446 MOV R4,-(SP) 
18 011700 010544 MOV RS, -(SP) 
19 j 

20 i; Open each spooled device 
ai 3 

22 011702 105037 00000006 CLRB NSPLDV i INIT COUNT OF # ACTUAL SPOOLED DEVICES 
23 011706 012701 O000000¢ MOV #SDCB,R1 iPOINT TO 1ST SDCB 
24 011712 012703 0000006 MOV #SPLDEV, R3 iPOINT TO TABLE OF RADSO DEV NAMES 
29 011716 012704 Q00000¢ MOV #SPLANM, R4 s;POINT TO TABLE OF ASCII DEV NAMES 
26 011722 004737 012730’ 2s: CALL FORCEO s;FORCE UNIDENTIFIED UNIT #5 TO O 
27 011726 011302 MOV (RB), R2 iGET RADSO NAME OF SPOOLED DEVICE 
28 011730 010261 0000006 MOV R2, SDNAME(R1) ;SET NAME IN SDCB 
29 011734 010100 MOV R1,RO iGET ADDRESS OF SDCB 
30 011736 062700 0000006 ADD #SDANAM, RO ;POINT TO CELL FOR ASCII NAME 
31 011742 112420 MOVB (R4)+, (RO) + iMOVE IN ASCII DEVICE NAME 
32 011744 112420 MOVB (R4)+, (RO) + 
33 011746 112420 MOVB (R4)+, (RO) + 
34 011750 020227 0000006 CMP Re, #DMYDEV sIs this a dummy entry for later patching? 

35 011754 001451 BEQ 1% iBr if yes -- Ignore it 
36 011756 9010200 MOV R2,RO iGet name ta RO 
37 011760 004737 012632’ CALL CVTDVU iConvert name to device # and unit # 
38 011764 010061 90000006 MOV RO, SDDVUCR1) iStore device # and unit # in SDCB 
39 011770 010200 MOV R2, RO iGet device name 
40 011772 004737 012526’ CALL CHKCLD iSee if this is a CL device? 
41 011776 103406 BCS 14% iBr if not 
42 012000 004737 012442’ CALL SPLCLD iSet up for spooling to CL device 
43 012004 103414 BCS 3H iBr if invalid unit 
44 012006 105237 9o00000¢ INCB NSPLDV iCount # of actual spooled devices 
45 012012 000432 BR 1% iProcess next device 
46 012014 010100 144: MOV R1,R0 iGet address of SDCB 
47 012016 062700 0000006 ADD #SDCHAN, RO iPoint to channel block within SDCB 
48 012022 004737 027040’ CALL OPNCHN iSet TSX-Plus channel block open to device 
49 012026 103403 BCS 3t iBr if did not recognize device 
50 012030 105237 9000006 INCB NSPLDV iCount # actual spooled devices 

51 012034 000421 BR 1 3GQ PROCESS NEXT DEVICE 
ve 3 
D3 i Error on opening spooled device 
54 i Determine if we should print an error message or simply 
be ee i mark the spooled device as unavailable. 
26 3 
57 012036 012761 O0000006 0000006 3: MOV #DMYDEV, SDNAME(R1); SAY THIS DEVICE IS NOT SPOOLED 

ma
a.
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s;ABORT OR CONTINUE ON ERRORS? 
*#BR TO IGNORE DEVICE AND CONTINUE INIT 
;PRINT ERROR MESSAGE 

iGET RADSO DEVICE NAME 
i#PRINT DEVICE NAME 
sABORT INITIALIZATION 

s;POINT TO NEXT SDCB 
#POINT TO NEXT DEVICE NAME 
;OPENED ALL SPOOLED DEVICES? 
i;BR IF MORE TO DO 

i ARE THERE ANY ACTUAL SPOOLED DEVICES? 

i BR IF THERE ARE NO ACTUAL SPOOLED DEVICES 

iGet name of device for spool file 
iFetch the RT-11 device handler 

iBr if cannot fetch handler 

iGET # BLOCKS TO ALLOCATE FOR FILE 

;Add 1 extra block 

file already exists 

#AREA, #1, #SPLBLK; SEE IF SPOOL FILE ALREADY EXISTS 
3BR IF IT DOES NOT EXIST 
IS IT THE RIGHT SIZE? 
BR IF YES 
IT EXISTS BUT IS OF WRONG SIZE 

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

.ENTER #AREA, #1, #5PLBLK,R2; CREATE A NEW SPOOL FILE 
iBR IF ERROR ON ENTER 

Write to last block in file to reserve full file space 
iGet # of blocks in file 

iGet # of last block in file 

.WRITW #AREA, #1, #TSINIT, #256. .R3 

iCLOSE SPOOL FILE 
3GO BACK AND REOPEN USING LOOKUP 

Spool file has been successfully opened with a lookup. 

i SAVE CHANNEL STATUS HERE 

;GET DEVICE NAME 

i; SAVE CHANNEL STATUS 

+;Release the RT-11 device handler 

Set number of free public blocks in spool file 

TSINIT -- TSX startup initializ MACRO VOS. 04 
SPLINI -- Initialize spooling system 

58 012044 105737 0000006 TSTB VINABT 
59 012050 001413 BEG 1s 
69 012052 .PRINT #TSXHD 
61 012060 .PRINT #BDSPOP 
62 012066 010200 MOV R2, RO 
63 012070 004737 030012’ CALL PRTRSO 
64 012074 000137 004216’ JMP INISTP 
65 3 

66 i Process next spooled device 
67 i 
68 012100 062701 O00000¢ 1s: ADD #SDCBSZ, Ri 
69 012104 005723 TST (R3)+ 

70 012106 020327 90000006 CMP RG. #SPLDVN 
71 O12112 103703 BLO 2 
7a 3 
73 s Open the spool file 
74 3 

75 012114 105737 0000006 TSTB NSPLDV 
76 012120 o01521 BEQ 12% 
77 O12122 013700 0000006 MOV SPLBLK, RO 
78 012126 004737 027506’ CALL RTETCH 

79 012132 103532 BCS 11% 
80 012134 013702 d000000¢6 MOV NSPLBL, R2 
81 012140 005202 INC R2 
82 j 
83 i See if spool 
84 ; 
85 012142 oS: . LOOKUP 
86 O12162 103415 BCS 6% 
87 012164 9020002 CMP RO, R2 
88 012166 001453 BEG 7% 
89 012170 .CLOSE #1 
90 012176 
91 i 

92 i Open new spool file 
93 i 
94 012216 6S 
95 012242 103456 BCS 8S 
96 i 

97 012244 010203 MOV R2,;R3 
98 012246 005303 DEC R3 
99 012250 

100 ; Now close and reopen using a lookup 
101 012306 .CLOSE #1 
102 012314 000712 BR os 
103 F 
104 i 
105 i Save the channel status. 
106 ; 
107 012316 012700 9000006 7: MOV #SPLCHN, RO 
108 Ol2322 013702 o000000¢ MOV SPLBLK, Re 
109 012326 004737 027126’ CALL SETCHN 
110 012332 .RELEAS #SPLBLK 
111 3 
lie 3 
113 3 
114 012342 113703 000000¢ MOVB NSPLDV, R3 iGet # spooled devices 

m
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SPLINI -~- Initialize spooling system 

115 012346 070327 0000006 
116 012352 005403 
117 012354 063703 90000006 
118 012360 010337 0000006 
119 
120 
121 
122 012364 012609 
123 012366 012604 
124 012370 012603 
125 012372 012602 
126 012374 012601 
127 012376 000207 
128 
129 
130 
131 012400 
132 012406 
133 012414 000137 004216’ 
134 
135 
136 
137 012420 010001 
138 012422 
139 012430 
140 012436 004737 011324’ 

MUL. #PVSPBL,R3 

NEG R3 

ADD NSPLBL, RS 

MOV R3,. NFRESB 

3 Finished 

126: MOV (SP)+,R5 

MOV (SP )+, R4 

MOV (SP)+,R3 

MOV (SP )+,R2 

MOV (SP)+,R1 

OF: RETURN 

i Error: Cannot open spool file. 

BS: .PRINT #TSXHD ;PRINT ERROR MESSAGE 

.PRINT #BOSF 
JMP INISTP sABORT INITIALIZATION 

3 

; Error: Invalid device specification. 

i; Save device name 

iPrint error message 
11s: MOV RO, R1 

.PRINT #TSXHD 

.PRINT #BOSF 
CALL BADDEV 

i Times number of private blocks per dev 

iGet # public spool blocks 
iThis is number of public free spool blocks 

iPrint invalid device specification 

m
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SPLCLD -- Set up spooling to a CL device 

1 .SBTTL SPLCLD -- Set up spooling to a CL device 
= J ee mc in me ee ce eco | mes ae cn st en mye em a Se ec mar et ce oe 

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

7 i RO = CL unit number 
9 3 Ri = Address of SDCB 
9 F 

10 i; Qutputs 
il j C~flag set ==> Invalid CL unit 
12 j 

13 012442 010546 SPLCLD: MOV RS, -(SP) 
14 i 
15 i Make sure CL unit number is valie 
16 ; 
17 012444 010005 MOV RO, RS ;Get CL unit number 
18 012446 Q020527 0000006 CMP RS. #CLTOTL iIs this a valid unit # 
19 012452 103022 BHIS 8s ;Br if invalid 
2Q i 
2i i Set up channel control block in SDCB 
22 3 

23 012454 005061 o0g0000C CLR SDCHAN+C. SBLK(R1); Starting block # = 90 
24 012460 020527 000007 CMP RS, #7 i3Is this a CL or Cl unit? 
209 012464 101405 BLOS 1 iBr if CL unit 
26 012466 162705 O00010 SUB #8.,R5 iRemove Cl unit # bias 
27 012472 013700 0000006 MOV CIDEVX, RO iGet C1 device index number 
28 0124746 000402 BR at 
29 012500 013700 600000¢6 1: MOV CLDEVX, RO ;Get CL device index number 
30 012504 010061 o00000C 2$: MOV RO, SDCHAN+C. CSW(R1); Set device index number 
31 012510 110561 o00000C MOVB RS, SDCHAN+C. DEVQ(R1); Set unit # 
32 ; 

33 i We successfully set up a CL unit 
34 3 
35 012514 000241 CLC iSignal success on error 

36 012516 000401 BR 9 
37 ; 
38 i We cannot open this CL unit 
39 3 

40 012520 000261 Bs: SEC ;Signal error 
41 i 

42 i Finished 
43 3 

44 012522 012605 I$: MOV (SP)+,R5 
45 012524 000207 RETURN 

m
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CHKCLD -- See if a device name is a CL 

O
C
V
O
N
 
D
u
b
e
 

012526 

012526 
012532 
012534 
012540 
012542 
012546 
012550 
012554 
012556 
012560 

012562 
012566 
012570 
012574 
012576 
012602 
012604 
012610 
012614 
012616 

012622 
012624 

012626 

012630 

020037 
001411 
020037 
103432 
020037 
101005 
163700 
000422 
005000 
000420 

020037 
001413 
020037 
103414 
020037 
101011 
163700 
062700 
000402 
012700 

000241 
000401 

000261 

000207 

000202 ’” 

000204 ” 

000206 ’ 

000204 ” 

000210 * 

000212’ 

000214’ 

000212’ 
000010 

000010 

or Cl unit 

.SBTTL CHKCLD ~-- See if a device name is a CL or €1 unit 
S eweee cae tmes Gunde ctses outte GCO8 sneer outer SPEED SomD vanes CUSED cemee enne GLNDED COGD: SOtHE GREET GneEE ence: GONE ducer cameo SONG (REED CURIE SONH SHEED COREE GREED CONES GECGD Gv=tte TOEDS GltnS OLIN SntqD GRipd GOanD SinEE emON GLEE? GING? CUEER CUELY GEE GttED GEES GOUtD ONDE ONIEE GaUTE SOUND SINE GEIED Gia GOERS SUIS IEE EIUDE GIG Sates SOUNO cee=D cases GeniD GUID SGOND COIED GUNES rUm SEO once 

Determine if a rad50 device and unit name is a CL or Cl device. 

3 Inputs: 

; RO = Rad50O device spec 

i Outputs: 
i C-flag set ==> Not a CL or Cl unit 
i C-flag cleared ==> This is a CL or Cl unit 
3 RO = CL unit number (0-15) 

CHKCLD: 

3 See if this is a CL unit 

CMP RO, RSOCL iIs name "CL"? 

BEQ 1% iBr if yes 
CMP RO, RSOCLO iIs name in the range CLO to CL7? 
BLO 8s iBr if not 

CMP RO, RSOCL7 
BHI 2% 
SUB RSOCLO, RO iGet CL unit number 

BR 7% 
1$: CLR RO ;CL = CLO 

BR 7% 

i See if this is a Ci unit 

2s CMP RO, R50C1 iIs name "Ci"? 
BEG 3S iBr if yes 
CMP RO. RS50Cc10 iIs name in the range C10 to C17? 
BLO 8s iBr if not 
CMP RO, R50C17 
BHI 8s 
SUB R50C10, RO iGet unit number 

ADD #8.,R0 ;Bias by 8 for Cl units 

BR 7% 
3: MOV #8.,R0 iCi = CLa 

; This is a CL or Ci unit 

7: CLC iSignal success on return 
BR 9% 

3 This is not a CL or Cl unit 

Bs: SEC iSignal failure on return 

3 Finished 

OS: RETURN 

a
n
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~~ Convert device name to dev index and unit # 

convert a RADSO device name into the corresponding 
and unit number. 

Conversion successful. 

Unable to find device name in tables. 

number ¢€low byte), device unit number (high bute). 

the full device name 

;Get full device name 
iSet up for divide 

;Split name and unit (RO=name, Ri=unit) 
iWas a unit number specified? 

iBr if not 
;Convert unit number to binary value 
;Get unit number 
iPosition to high-order byte 

i Look up the device name to get the device index 

sNow get the device name without unit number 
;Get index number of last device 

iSearch for device in name table 

iBr if found it 
i Try next device 
isLoeop if more to check 

3 Error, cannot find device name in tables 

iSet device # = unit # = ~1 
iSignal error on return 

iCombine device # and unit # 
iSignal success on return 

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

1 .SBTTL cCVTDVYU 

2 ; 
3 j CVTDVU is called to 

4 3 device index number 

9 3 

& ; Inputs: 
7 i RO = RADSO device name. 

8 3 

9 i QOutputs: 
10 3 C-~flag cleared ==> 

11 3 C-~flaq set sma l> 

12 3 RO = Device index 

13 3 

14 012632 010246 CVTDVU: MOV R2, -(SP) 

15 012634 010346 MOV R3, -~(SP) 

16 i 

17 s Split the unit number off of 
18 i 

19 012636 010003 MOV RO, R3 

20 012640 005002 CLR R2 

21 012642 O71227 000050 DIV #50, R2 

22 012646 005703 TST R3 

23 012650 001402 BEQ 1% 

24 012652 162703 000036 SUB #36, R3 

25 012656 010300 1$: MOV R3, RO 

26 012660 000300 SWAB RO 

27 ; 

28 

29 3 

30 012662 070227 000050 MUL #50, R2 

31 012666 013702 0000006 MOV NUMDEV, R2 

32 012672 020362 0000006 as: CMP R3, PNAME(R2) 

33 012676 001407 BEQ at 

34 012700 162702 000002 SUB #2, R2 

35 012704 002372 BGE as 

36 3 

37 

38 3 

39 012706 012700 177777 MOV #-1,RO0 

490 012712 oO00o2é61 SEC 

41 012714 000402 BR 9S 

42 i 

43 3 Found the device in the tables 

44 ; 

45 012716 050200 a: BIS R2, RO 

46 012720 9000241 CL¢e 

47 i 

48 ; Finished 

49 3 

50 012722 012603 ee MOV (SP)+,R3 

51 012724 012602 MOV (SP )+, R2 

S2 012726 000207 RETURN
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FORCEO -- Force a @-char dev name to unit O 

S
O
N
 
G
u
t
)
 

h
e
 

012730 
012732 
012734 
012736 
012740 
012742 
012746 
012750 
012752 
012754 
012756 
012762 
012764 
012766 
012770 
012772 
012776 
013000 
013002 
013004 

010346 
010446 
010546 
011305 
005004 
071427 
005705 
001012 
010405 
005004 
071427 
005704 
001404 
005705 
001402 
062713 
012605 
012604 
012603 
000207 

000050 

000050 

000036 

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

i Inputs: RO points toe a RADSO device name 

s Outputs: If the Brd char of the device name pointed to by RG is 
F blank. then it is changed to 0 

FORCES: MOV RZ, -(SP) 
MOV R4,—-(SP) 
MOV RS: -(SP) 
MOV (R3),R5 iMOVE CURRENT DEV NAME TO RS 
CLR R4 iSET UP FOR DIVIDE 
DIV #50, R4 ;>SEPARATE INTO NAME AND UNIT 
TST RS iWAS GRD CHAR BLANK? 
BNE oS s;RETURN IF NOT 
MOV R4,R5 iGET HIGH 2 CHARS 
CLR R4 iSET UP FOR ANOTHER DIVIDE 
DIV #50, R4 ;SEPARATE 1 & 2 CHARS 
TST R4 ;WAS CHAR 1 BLANK? 
BEG 9 ;EMPTY OR INVALID DEV NAME! 
TST RS iWAS CHAR 2 BLANK’? 
BEQ 9 3 1-CHAR DEV NAME SHOULD BE INVALID??? 
ADD #°R 0, (RD) #FORCE TO UNIT O 

oF: MOV (SP)+,R5 
MOV (SGP)+, R4 
MOV (SP)+,R3 
RETURN 

m
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ALOCBF -- Allocate buffer space 

S
O
N
 
Q
u
b
e
 

013006 

0139010 
013014 

013020 
013024 
013030 
013034 
0139036 
013042 
013046 
013050 

0139054 
013060 
013062 
013066 

013072 
013076 
013100 
013104 
013110 

013112 
013116 

013122 
013126 
013132 
013136 

010146 

010537 
062705 

010537 
013701 
020137 
103002 
013701 
070127 
060105 
010537 

012700 
003404 
010537 
062705 

013701 
001405 
010537 
070127 
060105 

010537 
062705 

010537 
013701 
062701 
070127 

0000006 
000000C 

0000006 
0000006 
0000006 

0000006 
0000006 

000000¢6 

000000C 

0000006 
O000000C 

0000006 

0000006 
0000006 

0000006 
000000C 

0000006 
000000G 
0000006 
0000006 

LO 

‘w
e 

te
 

we
 

>
 

SL
 
C
T
 

TT
 

Te
 

2
 

134: 

i 

i 

11% 

3 

10% 

3 

3 

3 

ALOCBF is 

is not in 

Inputs: 

14-Bec-87 08:35 Page 35 
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called to allocate space for buffers. 
itialized but simply reserved. 

The allocated space 

RS = Start of area to allocate buffer space in. 

Outputs: 

RS = Address beyond end of buffer area. 
CHNBAS = 
CHNEND = 

CBF: MOV 

Address of base of I/O channel space. 

Address past end of I/O channel space. 

Ri, - (SP) 

Assign space for I/0 queve elements. 

MOV 
ADD 

RS, FRETOG iSTART OF I/0 QUEVE SPACE 
#IOQSIZ#NUMIOG, RS; RESERVE SPACE FOR 1/0 QUEVE ELEMENTS 

Assign space for shared PLAS region control blocks 

MOV 
MOV 
CMP 
BHIS 
MOV 
MUL 
ADD 
MOV 

RS, SHRRCB iStart of area for RCB’s 

VNGR, R1 iGet number of RCB’s wanted 

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

VMXWIN, R1 iForce one for each window 

#RC$S$SZ,R1I iMultiply by size of each block 
R1i,.RS sAllocate space for RCB’s 
RS, SHRRCN iAddress of end of region 

Assign space for fork blocks 

MOV 
BLE 
MOV 
ADD 

#<NUMFRK-FRKAGEN>., RO ;Get # fork blocks to allocate 
11% iBr if none to allocate 
RS, FRAKINI ;}Set pointer to start of area 

#<CCNUMFRK-FRKGENSHFOQSS$SZ>,R5 ; Reserve space for fork blocks 

Assign space for job monitoring control blocks 

: MOV 

BEG 
MOV 
MUL. 
ADD 

Allocate 

: MOV 

ADD 

Allocate 

MOV 
MOV 
ADD 
MUL 

VMXMON, RI ;Any yob monitoring blocks wanted? 

10% iBr if not 

RS, MONFQH sStart of job monitoring control blocks 
#JM$$SZ,R1 ;Compute space needed for control blocks 

R1,R5 sAllocate the space 

Space for system message buffers. 

RS. SNMSHD i#HEAD OF SYSTEM MESSAGE BUFFER AREA 
#<NMSNMB#SBS$SZ2>,.R5; RESERVE ROOM FOR MESSAGE BUFFERS 

space for INSTALLed program table 

RS, INSTBL iBase of table 

VNUIP, R1 i# slots for user installed programs 
#NSIP,R1 iAdd # slots for system programs 
#II¢$SZ,.R1i iMultiply by size of each slot 

a
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ALOCBF -- Allocate buffer space 

58 0139142 060105 
59 013144 010537 0000006 
40 
él 
62 
63 013150 010537 90000006 
64 013154 012701 000000¢ 
65 013160 070137 O00000¢ 
66 013164 O60105 
67 013166 010537 0000006 
68 
69 
70 
71 013172 005737 0000006 
72 013176 001404 
73 013200 010537 9000060¢ 
74 013204 062705 o00000C 
75 
76 
77 
78 013210 013701 oOo0000¢ 
79 013214 001407 
80 013216 070127 O00000¢6 
81 013222 010537 9000000¢ 
B82 013226 060105 
83 013230 010537 o000000¢ 
84 
85 
86 
87 
88 
89 013234 012701 600002 
90 013240 020127 9000000¢ 
91 013244 101007 
92 013246 010561 0000006 
93 013252 062705 000020 
94 013256 0642701 000002 
95 013262 000766 
96 
97 
98 
99 013264 012701 000002 

100 013270 O20127 9d000000¢ 
101 013274 101403 
102 013276 020127 0000006 
103 0133902 103422 
104 013304 O26127 9000006 
105 013312 001404 
106 013314 026127 000000¢ 
107 013322 001012 
108 013324 010561 O000000¢6 
109 013330 010561 0000006 
110 013334 062705 o00000¢ 
111 013340 010561 0000006 
li2 013344 062705 9000000¢ 
113 013350 062701 000002 
114 013354 020127 90000006 

0000006 

Q00000G 

; 

3 

3 

w
e
 

12 

f
j
 

r
e
 

-
 

te
e 
e
t
e
 

a 
# 

$: 

3S: 

8s: 

7%: 

ADD Ri. RS iAllocate space for table 
MOV RS. INSTEN iPointer past end of INSTALL table 

Allocate space for device mount entries 

MOV RS, CSHDEV iPoint to start of area 
MOV #CDS$SZ, Ri iGet size of each entry 
MUL. VMXCSH, R1 iMultiply by number of entries 

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

Allocate space for data cache control blocks 

TST CSHALC iIs data caching wanted? 

BEQ 12% iBr if not 
MOV RS, CCBHD iHead of free list area 

ADD H#NUMCCBRCCSHHSZ,R5 i Allocate space for control blocks 

Allocate space for spool file control blocks 

MOV NSPLFL,R1 iGet # spool file control blocks needed 
BEG 1¢ iBr if none needed 
MUL #SFCBSZ,R1 iCompute space needed by control blocks 

MOV RS, SFCB iBase of contrel block area 
ADD R1i.,R5S ;Allocate space for control blocks 
MOV RS, SFCBND iEnd of control block area 

multiplexer. 
number to the 

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

MOV #2, R1 s+ START WITH FIRST MUX 
CMP Ri, #LSTMX sHAVE WE DONE ALL MUX ’S*% 
BHI oa BR IF YES 
MOV RS, MXLNTC(R1I) i;SET ADDRESS OF START OF VECTOR 
ADD #16.,R5 ;RESERVE SPACE FOR VECTOR 
ADD #2,R1 3 ADVANCE TO NEXT MUX 
BR a 

Allocate buffers to hold characters for DMA transfers to DH1I1 multiplexers 

MOV #2, R1 iStart with first line 

CMP Ri. #LSTPL sIs this a primary time-sharing line? 

BLOS 3S iBr if yes 
CMP Ri, #FSTIOL iIs this a CL line? 
BLO 7% Br if not 

CMP LCDTYP(R1),.#CDX#DH :; Is this line connected to a DH1I1? 

BEG 8S iBr if yes 

CMP LCODTYP(R1),#CDX$VH ; Is this line connected to a DHV11?7 
BNE 7% iBr if not 

MOV RS. LDHBIB(R1I) iSet address of start of buffer i 

MOV RS, LDHBIP(R1) sInitialize pointer into buffer i 
ADD #DHBFSZ,R5 iReserve space for buffer 

MOV R5, LDHB2BC(R1) iSet address of start of buffer 2 

ADD #DHBFSZ,RS5 ;Reserve space for buffer 
ADD #2, R1 iGet # of next line 

CMP Ri, #LSTHL iHave we checked all lines?
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ALOCBF -- Allocate buffer space 

115 013360 101743 

116 013362 005205 

117 013364 042705 o00001 

118 

119 

120 

121 013370 105737 do00000¢6 

122 013974 001415 

123 013376 013700  Q000006 

124 013402 006300 

125 013404 010537 o00000¢ 

126 013410 9060005 

127 013412 0610537 oo00000¢ 

128 013416 060005 

129 013420 010537 0000006 

130 013424 062705 o000000C 

131 

132 

133 

134 013430 010537 o000000¢ 

135 013434 062705 001400 

136 

137 

138 

139 013440 010500 

140 013442 004737 027622’ 

141 

142 

143 

144 013446 012601 

145 013450 000207 

3 

3 

; 

; 

3 

144: 

Allocate 

BLOS 
INC 
BIC 

TSTB 
BEG 
MOV 
ASL 
MOV 
ADD 
MOV 
ADD 
MOV 
ADD 

MOV 
ADD 

MOV 
CALL 

Finished 

MOV 
RETURN 

és 
RS 
#1,R5 

VSWPFL 
14% 
VSWPSL, RO 
RO 
RS, SWPPOS 
RO, RS 
RS, SWP JOB 
RO, RS 
RS, SCPFHD 

iBr if not 

+Bound up to next word 

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

iIs this a swapping system? 
iBr aif not 
iGet # slots in swap file 

iAllocate 2 bytes per slot 
iStart of table with starting block #’s 
iAllocate space 
iStart of table with job #/’s 
iAllocate space 
iPointer to area with command packets 

#NSCP#SP$$5Z,R5 ;:Allocate space for swap command packets 

RS, CXTBUF 
#1400, R95 

Make sure TSX is not too big. 

RS, RO 
CHAMEM 

(SP)+,R1 

a Sl2-byte buffer to use to access job context blecks 

iSet address of buffer 

iReserve space for the buffer 

i3GET CURRENT MEMORY ADDRESS 
iCHECK FOR SPACE OVERFLOW
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ALCSLO -- Allocate silo buffers for lines 

1 .SBTTL ALCSLO -- Allocate silo buffers for lines 

2 5 Smee een me ee cece cr se et nn a ne er see eee et em ee ee mea, mc nm ee i ee ss nm 

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

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

10 i RS = New pointer to start of free memory. 

11 ; 

12 013452 010144 ALCSLO: MOV Ri, -(SP) 
13 013454 010246 MOV R2, -(SP) 
14 3 
15 i Begin loop to check each line 
16 i 

17 013456 012701 9000006 MOV #LSTHL, R1 iGet index to last hardware line 
18 F 
19 i; Only allocate silo buffers for real lines 
20 i 

21 013462 012702 000040 1s: MOV #32. ,R2 iSet minimum size for time-sharing lines 
22 013466 020127 0000006 CMP Ri, #LSTPL 'Is this a primary line? 
23 013472 101405 BLOS 2s iBr if yes 
24 013474 020127 oO000006 CMP Ri. #FSTIOL iIs this a CL line? 
25 013500 1034463 BLO 9 iBr if not 
26 013502 012702 000020 MOV #16.;,R2 iSet minimum size for CL lines 
27 i 

28 i Determine how much space to allocate 
29 F 

30 013506 016100 O000000¢ 2s MOV LHIRBAC(R1),RO iGet requested size 
31 013512 001002 BNE 8s iBr if a size was specified 
32 013514 013700 9000006 MOV VNCSLO, RO iUse default value 
33 013520 020027 d000000¢6 Bs: CMP RO, #MAXSLO sConstrain size to 255 bytes 
34 013524 101402 BLOS 3 iBr if ok 
35 013526 012700 0000006 MOV #MAXSLO, RO sReduce size 
36 0139532 020002 3H: CMP RO, R2 ;Compare with acceptable minimum 
37 013534 103001 BHIS 4% iBr if ok 
38 013536 010200 MOV R2, RO iUse minimum size allowed 
39 0135490 010061 0000006 46: MOV RO, LHIRBACRI) iSet # bytes to be allocated for sila 
40 ; 
4i i Allocate the space 
42 3 

43 013544 010561 0000006 MOV R5, LHIRBBC(RI) iSet base address of buffer 
44 013550 010561 d000000¢6 MOV RS, LHIRBP (RI) sInit pointer where to store next char 
45 013554 010561 0000006 MOV RS, LHIRBGC(RI) iInit pointer where to get next char 
46 013560 0100461 90000006 MOV RO, LHIRBS(R1I) ;Set # free bytes in buffer 
47 013564 060005 ADD RO. RS sAllocate space for buffer 
48 013566 010561 o00000G MOV RS, LHIRBE (RI) iSet address beyond end of buffer 
49 3 

90 i Set up control information about when to send XON and XOFF 
ol 3 

Ye 013572 006200 ASR RO iGet 1/2 of buffer size 
93 013574 162700 9000002 SUB #2, RO iMinus two characters 
94 013600 116102 000000¢ MOVB LHIRBC(R1),R2 iGet specified size for XOFF point 
99 013604 001002 BNE oF iBr if value specified 
96 013606 113702 0000006 MOVB VNCXOF, R2 iTry default 
97 013612 020200 0 : CMP R2, RO sIs specified valve ok? 

Mi
n.



TSINIT -- TSX startup initializ MACRO VO5. 04 

ALCSLO -- Allocate silo buffers for lines 

98 
09 
40 
él 
62 
63 
64 
65 
66 
67 
68 
69 
79 
71 
72 
73 
74 
79 
76 
77 
78 
79 
80 

013614 
013616 
013520 
013524 
013630 
013632 
013536 
013540 
013642 
013644 

013650 
013654 

013656 
013660 
013564 
013666 
013670 

101401 
010002 
110261 
116102 
001002 
113702 
020200 
101401 
010002 
110261 

162701 
003302 

005205 
042705 
012602 
012601 
000207 

OO0000¢6 
O00001G 

000000G6 

OOO001G 

000002 

000001 

O$: 

7: 

108: 
4 

BLOS 
MOV 
MOVB 
MOVB 
BNE 
MOVB 
CMP 
BLOS 
MOV 
MOVB 

6S 
RO, R2 
Re. LHIRBC(R1) 
LHIRBC+i1 (Ri), R2 
7% 
VNC XON, Re 
Re, RO 
10% 
RO, Re 
R2, LHIRBC+1I(R1) 

; Do the next line 

SUB 
BGT 

F Finished 

INC 
BIC 
MOV 
MOV 
RETURN 

#2. R1 
1s 

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

Monday 14-Dec-87 08:35 Page 36-1 

iBr if yes 
iNo. use size/2-2 

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

iTry default 
iIs specified valve ok’? 
iBr if ok 

iNo,s use size/2-2 

iSet # of chars when XON sent 

;Get next line index number 

iLoop if more to do 

;Force RS to be even 

M
i
r
,
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ALBFX 
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~~ Allocate buffers in extended memory region 

013672 
013674 
013576 

013700 
013704 
013712 
013714 
013720 
013722 
013726 
013730 
013734 
013740 
013744 
013750 
013754 
013756 
013762 
013764 
013770 
013774 
013776 
014000 
014004 
014010 
014014 
014020 
014024 
014030 
014032 
014036 
014042 

014044 
014050 
014052 
014960 
014066 
014072 
014076 

010146 
010246 
010346 

012701 
032761 
001047 
020127 
1034023 
020127 
101441 
010561 
012702 
010261 
016100 
010061 
060002 
010261 
010003 
062703 
072327 
060302 
060300 
010261 
066100 
066102 
010261 
062700 
072027 
060005 
062701 
020127 
101720 

005737 
001451 
013737 
013737 
010537 
012701 
070137 

000002 
O000006 90000006 

0000006 

OO0000G 

0000006 
0000006 
0000006 
0000006 
0000006 

0000006 

000007 
177775 

0000006 
0000006 
OO00006 
0000006 
000077 
177772 

000002 
000000¢ 

0000006 

0000006 
0000006 
0000006 
000000¢ 
0000006 

0000006 
0000006 

~
 

‘e
e 

w
e
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~~ Allocate buffers in extended memory region 
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ALBFX is called to allocate space for buffers that are not constrained 
to fit in the 40Kb region that TSX-Plus occupies. 

Inputs: 
RS = 64-Byte address of base of free memory region. 

Outputs: 
RS = Address above top of buffers allocated. 

LBFX: MOV 
MOV 
MOV 

Ri,-(SP) 
R22, - (SP) 
RG, —( SP) 

Allocate character buffers for all lines 

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

MOV 
BIT 
BNE 
CMP 
BLO 
CMP 
BLOS 
MOV 
MOV 
MOV 
MOV 
MOV 
ADD 
MOV 
MOV 
ADD 
ASH 
ADD 
ADD 
MOV 
ADD 
ADD 
MOV 
ADD 
ASH 
ADD 
ADD 
CMP 
BLOS 

#2,R1 iGET 1ST JOB INDEX NUMBER 
#$DEAD,LSW3(R1) >; IS THIS LINE INSTALLED? 
2 
Ri. #FSTDL 
1% 
Ri, #LSTDL 
at 
RS, LTTPAR(R1I) 
#VPARG, R2 
R2, LINBUF (RI) 
LINSIZ(R1i).RO 
RO, LINSPC(R1) 
RO, R2 
R2, LINEND(R1) 
RO, R3 
#7,R3 
#-3, R3 

R3.R2 
R3, RO 
R2, LOTBUF(R1) 
LOTSIZ(R1),RO 
LOTSIZ(R1). Re 
R2, LOTEND(R1) 
#77, RO 
#-—6, RO 

RO, RS 
#2, R1 
Ri, #LSTSL 
3 

;BR IF NOT -- DON’T ALLOCATE ANY BUFFER SPACE 
;IS THIS A DETACHED JOB LINE? 
iBR IF NOT 
iDETACHED JOB LINE’? 
3BR IF DETACHED JOB -- DON’T ALLOCATE BUFFERS 
;SET PHYSICAL MEMORY PAR OFFSET FOR BUFFER 
iGET VIRTUAL MEMORY ADDRESS FOR BASE OF PARG 
i INPUT BUFFER STARTS AT BASE OF PARS REGION 
iGET # BYTES FOR INPUT BUFFER 
iSET # FREE BYTES IN INPUT BUFFER 
i ADVANCE VIRTUAL ADDRESS 
;POINTS PAST END OF INPUT BUFFER 
iGet # bytes in input buffer 
iBound up to multiple of 8 
iGet # bytes needed in activation-flag buffer 
sReserve space for activation-flag buffer 
iAccumulate total buffer space 
iPOINTS TO START OF OUTPUT BUFFER AREA 
i; ACCUMULATE # BYTES IN BOTH BUFFERS 
i; ADVANCE VIRTUAL ADDRESS COUNTER 
iSAVE ADDRESS OF END OF OUTPUT BUFFER 
;BOUND UP TO MULTIPLE OF 64 BYTES 
;CONVERT TO # 64-BYTE BLOCKS ALLOCATED 
i ADVANCE PHYSICAL MEMORY PAR ADDRESS 
i ADVANCE LINE NUMBER 
iHAVE WE DONE ALL LINES YET? 
iBR IF MORE TO DO 

Allocate space for shared file record locking data structures 

TST 
BEQ 
MOV 
MOV 
MOV 
MOV 
MUL 

VMXSF 
re 
VNUMDC, NUMDCD 
VMXSFC, NUMCDB 
RS, LOKMEM 
#FFSE$SZ,R1 
VMXSF,R1 

iShared file support wanted? 
;Br if not 

;Set number of data cache blocks 

iSet number of free CDB’s 

iSet phys address of base of area 
iSize of an FDB 

i Times number of FDB’s
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-~ Allocate buffers in extended memory region ALBF X 

58 
59 
40 
1 
62 
63 
64 
65 
46 
67 
48 
69 
70 
71 
72 
73 
74 
75 
74 
77 
78 
79 
gO 
a1 
a2 
83 
a4 
a5 
86 
87 
ae 
a9 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 

014102 
014106 
014112 
014114 
014120 
014124 
014126 
014132 
014136 
014140 
014144 
014150 
014154 
014156 
014162 
014166 
014172 

014174 
014200 
014202 
014206 
014210 
014214 
014220 
014224 
014226 
014232 

014234 
014240 
014242 
014246 
014252 
014256 

014240 
014262 
014264 
014266 

062701 
013703 
006303 
062703 
070337 
060301 
012703 
070337 
060301 
062701 
072127 
042701 
060105 
010537 
013701 
070127 
060105 

105737 
001415 
013701 
001412 
010561 
113703 
072327 
060305 
016101 
001366 

012701 
001407 
010537 
062701 
072127 
060105 

012603 
012602 
012601 
000207 

000000C 
0000006 

0000006 
0000006 

0000006 
0000006 

000100 
177772 
176000 

O00000G 
0000006 
000010 

0000006 

0000006 

O000006 
0000006 
000003 

0000006 

0000006 

0000006 
000077 
177772 

ADD #<NLINES#FWESSZ>,.R1 ;Space needed for wait blocks 

MOV VMLBLK, R3 iMax blocks a CDB may hold locked 
ASL. R3 > Two bytes per entry 
ADD #FCSLBN, R3 iAdd base size of a CDB 
MUL VMXSFC,R3 i Times number of shared file channels 
ADD R23, R1 iAccumulate space needed 
MOV #DC$$5Z, RB iSize of a data cache descriptor 
MUL VNUMDC, R3 i Times number of data cache entries 
ADD R3,R1 sReserve space for data cache descriptors 
ADD #64.,Ri iBound up to 64 byte unit 
ASH #-6,R1 iConvert to # 64 byte units 
BIC #176000, Ri iClear sign extension 
ADD Ri,RS iReserve space for data structures 

MOV R5, LOKCSH iSave pointer to start of cache buffer area 

MOV VNUMDC, R1 i# shared-file data cache blocks wanted 
MUL #8.,R1 ;8 64-byte blocks each (S12 bytes each) 
ADD Ri. RS ;Reserve space for data cache buffers 

i Allocate space for mapped I/O buffers 

OF: TSTB MIOFLG iAre any mapped 1/0 buffers needed? 

BEQ 7% iBr if not 

MOV MIOBHD, R1 iPoint to ist mapped I/0 control block 

BEG 7% iBr if no more buffers needed 
Of: MOV RS. MISSBP(R1) i;Set address of base of buffer 

MOVB VMIOSZ,R3 iGet # blocks for buffer 
ASH #3,R3 iConvert to # 64-byte pages 
ADD R3; RS iAllocate space for buffer 

MOV MI@SLNK(R1I),R1I 'Get address of next control block 
BNE 6% iLoop if more to allocate 

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

78: MOV #PMSIZE, Ri iDID USER GEN IN PERFORMANCE MONITOR FEATURE? 

BEG ok i BR IF NOT 

MOV R5, PMPAR iSET BASE ADDRESS OF PM BUFFER 

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

ASH #-6, Ri i CONVERT TO # 64-BYTE BLOCKS 

ADD Ri, RS ; ADVANCE FREE MEMORY POINTER 

3 Finished 

oF: MOV (SP)+,R3 

MOV (SP)+,Re2 

MOV (SP)+,R1 

RETURN 

mi
n.
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OPNKMN -- Open channel to TSKMON 
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014270 

014272 
014312 

014314 
014320 

014354 
014360 
014364 
014370 

014374 
014400 
014404 
014410 
014412 
014414 
014416 
014422 
014426 

014432 

014440 

014446 

014454 
014460 

010246 

103517 

013702 

016200 
062700 
042700 
010037 

162700 
010037 
062700 
000241 
006000 
000300 
042700 
063700 
010037 

016237 

016237 

016237 

0127060 
0123702 

000152 ’ 

000050 
000003 
000001 
0000006 

O00000G 
0000006 
000777 

177400 
0000006 
0000006 

000042 

000040 0000006 

000300 oO00000G6 

0000006 
000072 ’” 

0000006 

. 

m
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.SBTTL OPNKAMN ~-- Open channel to TSKMON 
‘Maeno amem eb MNES aeceT Sanne GLETE comet eGehe C>NiD GER ShOm Sruan gests OOEWD SEDTS STEN OOGET EUOS VEIN mine: Guee GUNES GENET CULTS SLID GOIEE SEDN) GOI conte doaet GEGtH eens EDGY SOUS GOURD SOGGY ETP qo=gD UpEdE GDNDD mhamy FLEET GUND SqES SIND COMED SEHD SIDED SeNTD COREY CUEED GImeE SUbtE URN: aemin coUND COIS ORET COUtD Cuate SmHEF Gtety GLGD mene OULNe HEIN enAED OTNES SRIDE aaieD Satnn Canes seeve COTEE 

OPNKMN is called to open an 1/0 channel to TSKMON SAV file and to 
set up information about TSKMON. 

Inputs: 

RS = Address of base of free memory area 

Qutputs: 
KMNCHN = Saved status of channel to use to access TSKMON SAV file. 
KMNTOP = Top of memory address for TSKMON. 
KMNHI = Top address of TSKMON — KMNBAS. 
KMNPGS = Number of 256-word memory pages needed for TSKMON & context area 

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

PNKMN: MOV R2,-(SP) 

Lookup TSKMON file. 

. LOOKUP #AREA, #1. #KMNNAM 3; TRY TO FILE KMON SAV FILE 
BCS 9S ;BR IF NOT THERE 

Read block O of save file and extract some information. 

MOV WRABUF, R2 iPoint to work buffer 

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

Determine size of kmon 

MOV 9O(R2),RO iGET TOP ADDRESS OF KMON 
ADD #3, RO ;BOUND UP TO NEXT WORD 
BIC #1,RO ;FORCE EVEN 

MOV RO. AMNTOP 
Determine number of 256-word memory pages needed while kmon running. 

SUB #KAMNBAS:; RO ;iBASE ADDRESS OF KMON 
MOV RO, AMNHI 3; TOP OF TSKMON —- KMNBAS 
ADD #511.,R0 ;BOUND UP TO PAGE SIZE 
CLC 
ROR RO iCVT TO # WORDS 
SWAB RO iCVT TO # PAGES 
BIC #°C377,R0 
ADD CXTPAG, RO i# PAGES NEEDED FOR JOB CONTEXT AREA 
MOV RO. AMNPGS i# 256-wd pages needed for kmon + context area 

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

Determine Kmon starting address. 
MOV 40(R2), KMNSTR iSTARTING ADDRESS 

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

iSET DEMO TIME-LIMIT MOV 300(Re), DTLX 

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

;GET KMON CHANNEL SAVE AREA 
GET KMON DEVICE NAME 

MOV 
MOV 

#KMNCHN, RO 
KMNNAM, Re
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OPNKMN -- Open channel toa TSKMON 

be 
a9 
60 
41 
62 
63 
64 
65 
66 
&7 
68 
69 
70 
71 
7a 
73 
74 
79 
76 
77 
78 
79 
80 
81 
82 
83 

014464 

014470 
014510 
014512 
014516 
014S22 

014526 
014530 

014532 
014540 
014546 

014552 
014560 
014566 

004737 

103410 
012700 
013702 
004737 

012602 
000207 

000137 

000137 

027126’ 

0000006 
000102’ 
027126’ 

004216’ 

004216’ 

CALL SETCHN i SAVE CHANNEL STATUS 

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

. LOOKUP #AREA, #1, #CCLNAM: LOOKUP SY: CCL. SAV 
BCS BS BR IF CAN’T FIND CCL 
MOV #CCLSAV, RO i CHANNEL SAVE AREA 
MOV CCLNAM, Re sDEVICE NAME 
CALL SETCHN iSAVE CHANNEL STATUS 

i 

i Finished 

108: MOV (SP )+, Re 

RETURN 

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

8s: .PRINT #TSXHD 

.PRINT #NOCCL iPRINT ERROR MESSAGE 

JMP INISTP ; ABORT INITIALIZATION 

A Error: We could not locate TSKMON SAV file. 

94: .PRINT #TSXHD ;PRINT ERROR MESSAGE 

.PRINT #NOKMON 

JMP INISTP sABORT INITIALIZATION
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CLINIT -- Initialize CL handler 

1 

2 

3 
4 

5 

& 

7 

8 
> 

10 

11 014572 010146 

12 014574 010246 

13 014576 010346 

14 

15 

14 

17 014600 005003 

18 014602 012701 oOog000c 

19 

20 

21 

22 

23 014606 016102 O0000006 

24 014612 001416 

25 014614 012762 0000006 

26 014622 010162 o000000¢6 

27 014626 005762 90000006 

28 014632 001006 

29 014634 005762 0000006 

30 014540 001003 

31 014642 0050451 0000006 

32 014646 000472 

x 

34 

39 

36 014650 010561 0000006 

37 014654 010561 oO00000¢ 

38 014660 010561 oO00000¢ 

39 014664 012700 0000006 

40 014870 005702 

41 014672 001402 

42 014674 016200 0000006 

43 014700 010061 9000000¢G 

44 014704 0100461 o000000G 

45 014710 060005 

46 014712 010561 d000000G 

47 014716 060003 

48 

49 

50 

51 014720 010561 o9000000¢ 

52 014724 005061 9000000¢G 

53 014730 062705 o00001¢6 

54 014734 062703 oo00o001¢c 

95 

be Fon) 

97 

0000006 

.SBTTL CLINIT -- 

Inputs: 

Outputs: 

LINIT: MOV 
MOV 
MOV 

Perform initialization 

RS = Address of start 

Ri,-(SP) 
R2, -(SP) 
RG. - (SP) 
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Initialize CL handler 

for Ch (Communication Line) handler 

of free memory area. 

RS = Address of new start of free memory area. 

i Initialize tables for each CL unit 

CLR 
MOV 

O
n
 

r
d
 

$: MOV 

BEG 
MOV 
MOV 
TST 
BNE 
TST 
BNE 
CLR 
BR 

3 Allocate 

oS: MOV 
MOV 
MOV 
MOV 
TST 
BEG 
MOV 

6$: MOV 
MOV 
ADD 
MOV 
ADD 

3 Allocate 

MOV 
CLR 
ADD 
ADD 

and 

R3 sAccumulate ring buffer sizes in RG 

#2H<C<CLTOTL-1>,.R1;Get index # of last CL unit 

CLELIX(R1), Re 
ve 

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

connected later to a time-sharing line. 

i3Is this CL unit associated with a line? 

;Br if not 

#4¢SXON,LSW1O(R2); Send XON when we start the line 

Ri, LCLUNT(R2) 
RSRCR2) 
re 
LMXNUM(R2 ) 
0% 
CLEEPS(R1) 
At 

iAssociate the CL unit with this line 
;Does this unit have a specified RSR addr? 
i Br if yes 
iIs this a mux line? 
iBr if yes 
iSay no endstring buffer 
iLine is not genned in 

set up pointers for the output ring buffers 

RS, CLEORB(R1) 
RS, CL@ORP(R1) 
RS, CL#ORG(R1) 
#CLORSZ, RO 
Re 
6% 
LOTSIZ(R2),RO 
RO, CL#ORACRI) 
RO, CL#ORS(R1) 
ROL RS 
RS, CLEORE (RI) 
RO, R3 

iStart of output ring buffer 
iInput character pointer 
iNext available character pointer 
;Get default output ring buffer size 
iIs this CL unit connected toe a line? 
iBr if not 
;Get size of output ring buffer 
iSet size of output ring buffer 
iAvailable space in ring buffer 
sPoint beyond end of ring buffer 
sAddress past end of ring buffer 
sAccumulate size of output ring buffers 

space for end-of-file string buffer 

RS. CLSEPS(R1I) 
CLéEPP(R1) 
#CCLEOFS+1>,R5 
#ACLEGFS+1>,R3 

sSet pointer to end-of-file string buffer 
iNo string to print yet 

iReserve space for buffer 
iAccumulate buffer space 

3 Initialize end-of-~file form-feed count 

a
m
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CLINIT -- 

58 
59 
60 
1 
62 
63 
64 
65 
66 
67 
48 
49 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
gO 
81 
82 
83 
a4 
a5 
84 
87 
88 
a9 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

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

014740 

014744 
014750 
014752 
014754 
014760 
014764 
014766 
014772 
014776 
013000 
015004 
015010 
015012 
015016 

015030 

015034 
015040 

015042 
015050 
015054 
015060 
015066 
015074 
015102 
015106 
015114 
015120 
015124 
015130 
015132 

015136 
015144 
015146 
015154 
015160 
015164 
015172 

005061 

012700 
005702 
001421 
016202 
032702 
001402 
052700 
032702 
001402 
052700 
032702 
001402 
052700 
010061 

012761 

OOS061 

162701 
002262 

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

022727 
101430 
062737 
013701 
010137 
013761 
012761 

Initialize CL handler 

0000006 

0000006 

Q000006 
0000006 

0000006 
0000006 

0000006 
0000006 

O000006 
0900006 

000102 d0000006 

O00000¢ 

000002 

000002 0000006 
0000006 
OO0000G6 
000202’ 0000006 
O00000G 0000006 
OO0000C 0000006 
O00000¢ 
0000066 90000006 
0000006 
O00000C 
0000006 

000001 

OO0000G O00010 

000002 0000006 
0000006 
0000006 
000210 Q000006 
0000006 0000006 

3 

2: 

CLR CLEPN(R1) is Init ENDPAGE=0 

Initialize option word 

MOV #<COSDEF>, RO iGet defauvit option flags 
TST R2 iIs this CL unit connected with a line? 
BEG 7% iBr if not 
MOV ILSW2(R2),R2 iGet line options 
BIT #$TAB, R2 iDoes hardware support tabs? 
BEQ 2$ iBr if not 
BIS #COSTAB, RO iSet hardware-tab flag 
BIT #¢F ORM, R2 ;Does hardware support form feeds? 
BEG 3H iBr if not 
BIS #COSFF, RO ;Set hardware-form-feed flag 
BIT #$8BI1T, Re iDoes hardware want 8 bit support? 
BEQ 7% iBr if not 
BIS #COSSBT, RO sEnable 8 bit support for CL line 
MOV RO, CL#OPT(R1I) iSet options for this CL line 

Initialize page length 

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

Initialize status flags 

CLR CLESTACRI) iInitialize status flags 

Do next line 

iGet index # of next unit 

iLoop if more units to initialize 

SUB #2, R1 
BGE 1 

Make a device table entry for "CL" device 

ADD #2, NUMDEV iQne more device 

MOV NUMDEV, R1 iGet device table index 

MOV Ri, CLDEVX iRemember index number of CL device 
MOV RS5SOCL,PNAME(RI) ; Set device name ("CL") 

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

MOV #<DXSNCA!DXSNMT!DXBNRD>. DVFLAG(RI) ; Device info flags 

CLR DEVSIZ¢(R1) iClear device size 

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

ADD #<CCCLTOTL#46. >+CNIOL#G2. >>,R3B iAdd size of tables in TSGEN 

MOV R3, HANSIZ(R1) ;Set size of handler 

INC R5 iMake sure free-memory pointer is even 

BIC #1,R5 

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

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

BLOS 13% iBr if not -- Don’t need Ci 

ADD #2, NUMDEV iQOne more device 

MOV NUMDEV, R1 iGet device table index 

MOV Ri, C1DEVX iRemember index number of CL device 

MOV R50Ci,PNAME(RI1) ;Set device name ("C1") 
MOV #CLSTS, DVSTAT(R1) iSet dev status flags 

a
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OOCO00E 90000006 

0000066 0000006 
000004 000000G6 

CLINIT -- Initialize CL handler 

115 015200 012761 

116 015206 005061 O00000¢ 

117 015212 012761 

118 015220 012761 

119 

120 

121 

122 

123 015226 105737 0000006 

124 015232 001023 

125 015234 113703 9o000000G 

126 015240 000303 

127 015242 153703 o000006 

128 015246 012702 000522’ 

129 015252 o020322 

130 015254 001407 

131 015256 005722 

132 015260 020227 000556’ 

1339 015264 103772 

134 015266 012701 9000021 

135 015272 000401 

136 015274 o11201 

137 015276 110137 0000006 

138 

139 

140 

141 015302 012603 

142 015304 012602 

143 015306 0126401 

144 015310 000207 

a
 

a
L
 

3S: 

104: 

12s: 

Lis: 

MOV 
CLR 
MOV 
MOV 

TSTB 
BNE 
MOVB 
SWAB 
BISB 
MOV 
CMP 
BEG 
TST 
CMP 
BLO 
MOV 
BR 
MOV 
MOVB 

3 Finished 

9%: MOV 
MOV 
MOV 
RETURN 

#<DXSNCA!DXSNMT!'DXSNRD>O, DVFLAG(R1I) ;: Device info flags 
DEVSIZ(R1) iClear device size 

#CLHEAD+6, HANENT(R1) i: Set handler entry point (4th word) 
#4. ,HANSIZ(R1I) 

CLYVERS 
9S 
SYSVER, R3 
R3 
SYSUPD, R3 
#CLYVTBL, R2 
R23, (R2)+ 
124 
(Ro) + 

Re, #CLVEND 
104 
#17.,R1 
114 
(R2);,R1 
Ri, CLVERS 

(SP)+,R3 
(SP)+,. Re 
(SP)+,Ri1 

iSet size of handler 

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

iWas a version specified in TSSEN? 

iBr if yes 
iGet current RT-11 version number 

iPut in high order byte 
;Put update number in low-order byte 
iPoint to table with CL version numbers 
iIs this entry for our version? 
iBr if yes 
iSkip cell with CL version 
iChecked all table entries? 
jLoop if not 
sSet default CL version if not found 

;Get correct CL version 

iSet CL version number 

m
p
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LDINIT -- Determine LD translation table format 

1 . SBTTL LDINIT ~~ Determine LD translation table format 
2 Bere ma em i i em yr ee ema ee, me, ae = ee er ane re vee ey meee oe om ee oe re ee ae ee et a mee ee ewe a 
3 ; R-iil V5.4 changed that format of the LD translation tables. 
4 i; Determine which version of RT-11 is being used and set the 
2 ; appropriate value for LDVERS to generate correct table 
& i format in response to LD .SPFUN 372 
7 j 

8 015312 010146 LDINIT: MOV Ri,-(SP) 
9 015314 113701 oOo00000¢ MOVB LDVERS, R1 iSee if value was specified in TSGEN 

10 015320 001022 BNE 9 iIf value specified in TSGEN, use it 
11 015322 010246 MOV R2, -(SP) 
12 015324 010346 MOV R3,-(SP) 
13 015326 013703 o0000006 MOV SYSVER, R3 iGet current RT version and update 
14 015332 012701 Oo0001 MOV #1,R1 sAssume version format RT5.3 or earlier 
15 015336 012702 000556’ MOV #LDITBL, R2 iPoint to table of versions using format 1 
16 015342 022203 1g: CMP (R2)+,.R3 iDoes this entry match actual version? 
17 015344 001404 BEG kek: sExit if se 
18 0153446 005712 TST @R2 iEnd of table? 
19 015350 001374 BNE 1¢ iKeep looking if more entries 
20 015352 012701 000002 MOV #2,R1 ;If not in format 1 table, use format 2 
21 015356 110137 9000000¢ oS: MOVB Ri. LDVERS ;Remember for LD SPFUN 372 
22 015362 012603 MOV (SP)+,R3 
23 015364 012602 MOV (SP)+,R2 
24 015366 012601 OS: MOV (SP)+,R1 
25 015370 000207 RETURN
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INDINI -- Initialize IND program 

1 
2 

3 
4 

+) 

& 

7 
8 
9 

10 

11 

12 015372 010246 

13 015374 0103464 

14 

15 

16 

17 015376 005037 90000006 

18 

19 

20 

21015402 013737 90000006 

22 015410 

23 015430 109002 

24 015432 000137 016064’ 

20 
26 

27 
28 015436 013703 000152’ 

29 015442 
30 015476 014302 000064 

31 015502 
32 015540 162702 001000 

33 015544 060302 

34 015546 011203 
35 015550 O020312 

36 015552 001003 

37 015554 062702 000006 

38 015560 000773 

39 015362 005722 

40 015564 012237 0000006 

41 015570 O11202 

42 015572 062702 000377 

43 0155746 000302 

44 015600 042702 177400 

45 0154604 010237 9o900000¢ 

4S 

47 

493 
49 

50 015510 012700 0000006 

91 015514 013702 000264’ 

92 015420 004737 027126’ 

ve 
24 

oo 
96 015624 013703 O00000¢6 

97 015530 070327 900000C 

000264 ’ 
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Perform initialization for IND program. 

Outputs: 

If IND is available, the following information is set up: 
INDSAV = 5 word .SAVESTATUS block for SY: IND. SAV file 
INDDBL = Lowest block # within IND. SAV file of data overlay segment. 
INDDBS = Number of blocks used for data overlay segment. 
INDTSV = 5 word .SAVESTATUS block for SY: TSXIND. TSX file 

NDINI: MOV R2,—-(SP) 
MOV R3; -(SP) 

i Determine if IND support is wanted 

CLR INDSAV i; ASSUME IND SUPPORT NOT WANTED 

i Lookup SY: IND. SAV file 

MOV SYNAME, INDNAM ;LOQOK UP IND ON BOOT DEVICE 
. LOOKUP #AREA, #1, #INDNAM ; TRY TO FIND SY: IND. SAV 
BCC At iBR IF FOUND IND 
JMP 9S i IF CAN’T FIND IND, THEN NO IND SUPPORT 

; Set up information about IND overlay data segment 

4: MOV WRKBUF, R3 ;Get pointer to work buffer 
.READW #AREA, #1,.R3.#256.,#0 i READ IN BLOCK O OF SAV FILE 
MOV 64(R3),Re ;GET POINTER TO OVERLAY TABLE 
.READW #AREA., #1,.R3.#256.,#%1 ;READ IN BLOCK 1 WITH OVERLAY TABLE 
SUB #1000, R2 iGET ADDRESS OF OVERLAY TABLE REL TO BLOCK 1 
ADD R3, R2 ;ADD BASE ADDRESS WHERE BLOCK 1 DATA IS 
MOV (R2),R3 iGet virtual address of segment 0O 

oe: CMP R3, (R2) iSearch for ist segment with different addr 
BNE 6$ iBr if found it (this is the data segment) 
ADD #6, R2 iPoint to overlay table entry for next seg 
BR bok: 

6: TST (R2)+ iPoint to word with block # if SAV file 
MOV (R2)+, INDDBL ;GET BLOCK # IN SAV FILE OF DATA OVERLAY 
MOV (R2),R2 iGET # OF WORDS IN OVERLAY SEGMENT 
ADD #255. ,R2 ;ROUND UP TO NEXT BLOCK 
SWAB R2 i CONVERT # WORDS TO # BLOCKS 
BIC #°C<C377>. Re 
MOV Re; INDDBS iSAVE # BLOCKS USED FOR DATA OVERLAY 

w
e
 

w
e
 

ta
e 

fo
e 

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

MOV 
MOV 
CALL 

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

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

MOV 
MUL 

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

INDDBS, R3 
“LSTSL/2>,R3
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INDINI -- Initialize IND program 

28 
a hed 
49 
él 
62 
63 
64 
65 
66 
67 
68 
69 
79 
71 
7a 
73 
74 
735 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
84 
87 
88 
89 
ae) 
91 
92 
93 
94 
95 
9& 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 

0154634 
015640 
015444 

015546 
015566 
015470 
015672 
015674 
015702 

015722 
015746 
015750 
015752 
015754 
016012 
016020 

016040 
016044 
016050 
016054 

016064 
016066 
016070 

016072 
016100 
016106 

016112 
016114 
O16te2 
016130 

013700 
004737 
103522 

103415 
020003 
001462 

103451 
010302 
005302 

012700 
013702 
0047237 

012603 
012602 
000207 

004737 

010001 

004737 

0000006 
027506“ 

0000006 
0000006 
027126’ 

011276’ 

011324 ’ 

3 Load Rt-11 device handler for ind swap file. 

MOV 
CALL 
BCS 

INDFIL, RO iGet name of the device 

RTF TCH iTry to fetch the RT-11 device handler 

114 ;Br if error on handler fetch 

i See if TSXIND file already exists 

. LOOKUP 
BCS 
CMP 
BEG 
. PURGE 
. DELETE 

‘
a
e
 

w
e
 

w
e
 

t
a
e
 

ee
 

$: . ENTER 
BCS 
MOV 
DEC 
.WRITW 
. CLOSE 
. LOOKUP 

#AREA, #1, #INDFIL ; DOES SY: TSXIND. TSX FILE EXIST NOW? 
is ;BR IF NOT 
RO, R3 31S IT OF THE CORRECT SIZE? 
at BR IF YES 
#1 iFILE IS OF WRONG SIZE 
#AREA, #1. #INDFIL; DELETE OLD FILE 

File does not now exist 

Create new file 

#AREA, #1, HINDFIL.R3 i CREATE NEW TSXIND FILE 
10% BR IF ERROR ON CREATE 
RG. Re i'# BLOCKS IN FILE 
Re iGET # OF LAST BLOCK IN FILE 
#AREA, #1, WRKBUF, #256.,.R2 ;WRITE TO LAST BLOCK OF FILE 
#1 s;3NOW CLOSE THE FILE 
#AREA, #1, #INDFIL ; REOPEN TSXIND FILE WITH LOOKUP 

Do .SAVESTATUS for SY: TSXIND. TSX file 

2%: MOV 
MOV 
CALL 
. RELEAS 

3 Finished 

FS: MOV 
MOV 
RETURN 

3 

#INDTSV, RO ;POINT TO SAVESTATUS BLOCK 

INDFIL, R2 ;GET RADSO DEVICE NAME 

SETCHN ;3SAVE FILE INFO 

#INDFIL iRelease device handler 

(SP)+,R3 

(SP)+, Re 

i Error occurred while opening SY: TSXIND. TSX file 

10%: . PRINT 
. PRINT 
CALL 

3 

#TSXHD iPrint error message 
#INDOPN 

SPNEED iPrint info about number of blocks needed 

i Error: Invalid device specification. 

11%: MOV 
. PRINT 
. PRINT 
CALL 

RO, Ri iSave device name 
#TSXHD sPrint error message 
#INDOPN 
BADDEV iPrint invalid device specification 

a
m
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UCLINI -- Initialize 

S
O
N
 

Q
u
 
S
M
e
 

016134 
016136 

016140 
016144 
016146 
016152 

016154 
016160 
016164 
016166 
016172 
016174 
0146200 

016204 

016210 
016214 
016220 

016222 
016242 
016244 
016244 
016250 
016256 

016276 
016322 
016324 
016326 

010246 
010346 

105737 
001536 
013702 
001533 

012700 
062700 
070200 
062703 
005502 
071227 
010237 

070227 

013700 
004737 
103523 

103415 
020003 
001446 

103452 
005303 

TSXUCL data file 

0000006 

0000006 

0000006 
0000006 

0007776 

001000 
0000006 

000000C 

0000006 
027506 ’ 

3 

3 

i 

Ne
e 

‘w
e 

te
n 

ta
e 

. SBTTL VCLINI -- Initialize TSXUCL data file 
eT canes pene Geetn Gente botoe SOOM: epee SLE SEED veses conte Site Caemt eam GzOEE OtOD! Stabe OEE ShaN GhdD GIGS SEET ontER MinDD GhEGD enea- Gneve CO"0s nénED hele See: ofeet SIERO SUMS Simi DONDE SOUND Cente ANT SHER GinED SERED SUGEA Coupe GLETD COmtD GUREH SMIRE GHEWY SONGS GOURD ChEEt COVED SEINE UmtUe SOnse GLEE GuuED GLEED SUI Stu CabeD OUST StuED SED COEtD SOON Com JEOHD SEED QeRtS GINS eumte ees mtORt oxnES 

UCLINI is called to initialize the TSXUCL data file which is used 

to store user-defined commands. 

Outputs: 
TSXUCL data file is initialized. 

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

Mov 

Determine if 

TSTB 
BEG 
MOV 
BEG 

Re, -(SP) 
R3,. -(SP) 

TSXUCL data file is needed 

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

VUCLMC, R2 ;Get maximum number of commands 

9S ;Br if none allowed 

Determine number of blocks needed in data file for each job 

MOV 
ADD 
MUL 
ADD 
ADC 
DIV 
MOV 

#UKSESZ, RO ;Size of each keyword descriptor 
#US$$SZ, RO ;Size of each command string descriptor 
RO; R2 s;Compute total # bytes for keywords+commands 
#UCS$SZ+511.,R3 ;: Add space for control information & round up 
Ra ;Propogate carry 
#512.,R2 iConvert to # of blocks needed 
R2, UCLBLK ;Save number of blocks needed per job 

Multiply by number of yobs to get total file size 

MUL #<LSTSL/a>, Re i Times total number of jobs 

Load Rt-1l1l device handler for ind swap file. 

MOV 
CALL 
BCS 

UCLDAT, RO iGet name of the device 

RTFTCH iTry to fetch the RT-11 device handler 
11% iBr if error on handler fetch 

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

. LOOKUP 
BCS 
CMP 
BEG 
. PURGE 
. DELETE 

Create a new 

. ENTER 
BCS 
DEC 
.WRITW 

#AREA, #1, #UCLDAT ;:See if the file exists now 
1¢ iBr if file does not exist 
RO,R3 iIs existing file of correct size? 
2s iBr if yes -~ use the old file 
#1 iPurge the channel 
#AREA, #1, #UCLDAT: Delete the old file 

data file 

#AREA, #1, HUCLDAT,.R3 i Create new data file 

10% iBr if error creating the file 
R3 iGet # of last block in the file 

#AREA, #1, WRKABUF, #256.,R3 iWrite to last block of file 

Translate possible logical device name to physical name and close
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UCLINI -- Initialize TSXUCL data file 

98 
0? 
60 
61 
62 
63 
64 
65 
66 
6&7 
68 
69 
70 
71 
72 
73 
74 
79 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 

016364 
016404 
016410 
016414 
016420 
016424 
016432 

016442 
016444 
016446 

016450 
016456 
016464 

016470 
016472 
016500 
016506 

013702 
063702 
062702 
010237 

012603 
012602 
000207 

004737 

Oico0dl 

004737 

000032 ’ 
000030 ’ 
000036 
0000006 

011276’ 

011324’ 

3 {Physical name is needed for TSXUCL program. ) 

2S: . CSTAT 
MOV 
ADD 
ADD 
MOV 
. CLOSE 
. RELEAS 

A Finished 

PS: MOV 
MOV 
RETURN 

i 

#AREA, #1, #NFSBLK ;GET CHANNEL STATUS INFORMATION 
<NFSBLK+12>,R2 ;iFETCH DEVICE NAME IN RADSO 
<NFSBLKA+10>,R2 i;ADD IN DEVICE UNIT NUMBER 
#"R O,R2 i CONVERT UNIT NUMBER TO RADS5O 

Re, UCLDAT i SET PHYSICAL NAME BACK INTO TSGEN CELL 

#1 iClose the file 

#UCLDAT iRelease device handler 

(SP)+,R3 

(SP)+,R2 

i Error creating the data file 

10: . PRINT 
. PRINT 
CALL 

i 

#TSXHD sPrint error message 
#UCLOPN 

SPNEED iPrint info about number of blocks needed 

i Error: Invalid device specification. 

11: MOV 
. PRINT 
. PRINT 
CALL 

RO, Ri iSave device name 
#TSXHD iPrint error message 
#UCLOPN 
BADDEV iPrint invalid device specification 

«
a
m
,



TSINIT -- TSX startup initializ MACRO VO05.04 Monday 14-Dec-87 08:35 Page 43 

mn
. 

MEMINI -- Initialize memory management 

1 .SBETTL MEMINI -- Initialize memory management 
= Be am mre tame em ee es ms ee em ce ea alm em en er i ee i ee mn ee ee mem ee a te ee 

3 ; Initialize memory management registers for a i-to-i mapping. 
4 i But leave memory management turned off. 
o ; 

6 016512 010146 MEMINI: MOV Ri,—-(SP) 
7 016514 010244 MOV R2, -(SP) 
8 016516 010346 MOV R3,-(SP) 
9 016520 0104446 MOV R4,—-(SP) 

10 016522 010546 MOV RS, —-(SP) 
il i 

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

13 j 

14 016524 012700 O000000¢G 124: MOV #KPARO, RO iKernel mode PAR O 
15 016530 012701 O00000¢ MOV #UPARO, R1 iUser mode PAR O 
16 016534 012702 9000000¢ MOV #KPDRO, Re iKernel mode PDR O 
17 016540 012703 O000006 MOV #UPDRO, RB iUser mode PDR 0O 
18 016544 012704 000010 MOV #8.,R4 iInitialize 8 pages 
19 016550 005005 CLR RS iSet initial PAR value 
20 016552 010520 2s: MOV RS; (RO)+ iSet kernel PAR 
21 016554 010521 MOV RS. (RL)d+ iSet user PAR value 
22 016556 012722 077406 MOV #077406, (R2)+ iSet kernel PDR 
23 016562 012723 077406 MOV #077406, (R3)+ iSet user PDR value 
24 016566 062705 000200 ADD #200, R5 sAdvance block number 
295 016572 077411 SOB R4, 2% ;Init all pages 
26 3 
a7 i; Map kernel mode I/0 page (160000) to 17760000. 
as = ; 
29 016574 06012737 oO000006 0000006 MOV #IOPAGE, @HKPAR7 i: Map I/O page 
30 3 
31 i Finished 
ga i 
33 016602 012605 MOV (SP)+,R5 
34 016604 012604 MOV (SP)+, R4 
35 016606 012603 MOV (SP)+,R3 
36 0166190 012602 MOV (SP)+, R2 
37 016612 012601 MOV (SP)+, Ri 
38 016614 000207 RETURN
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information about available memory space MEMTST -- Set up 
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016616 
016620 
016622 
016624 
016626 
016630 

016634 
016642 
016644 
016546 
016652 
016654 

016660 

000110 

010146 
010246 
010346 
010446 
010546 
013746 

012737 
000240 
000240 
005737 
103402 
105237 

000004 

017170% 000004 

0000006 

0000006 

~~
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e 

w
e
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.SBTTL MEMTST -- Set up information about available memory space 

MEMTST is called to set up information related to memory management. 
MEMIST performs the following functions: 

1. Determine how much memory is installed on machine. 
2. Load Kernel mode mapping registers. 

TSTWRD = 110 

MEMTST: MOV Ri.-(SP) 
MOV R22, —-(SP) 
MOV R3.-(SP) 
MOV R4,—-(SP) 
MOV RS, -(SP ) 
MOV @#4, -( SP) 

r
e
 

e
e
 

Se
 

e
e
 

Ly
 

If it does not, 

MOV #TRCSET. GHA 
NOP 
NOP 
TST @#5SR3IMMR 
BCS aah 
INCB SR3IFLG 

If we are running on a Professional, 
us how much memory is installed on the machine. 

229: 
. IF NE. PROASM 

TSTB PROFLG 
BEG 2o$ 
CLR R5 
BISB @#173050,R5 
ASH #9.,5R5 
SUB #10,R5 
GR 7 

2b: 

. ENDE i NE. PROASM 
IF NE. <PROASM-1> 
i 

3 Inputs: 

i RS = top of memory currentiy allocated for TSX and low memory buffers. 

i Outputs: 
3 PHYMEM = 64-byte block # above top of physical memory. 
3 FMEMHI = 64-byte block # above top of memory available for system. 

; Kernel mode mapping registers loaded. 
i Memory management is left turned off. 

Offset word to test for memory wrap —- choose a location which will not 

effect RT-11 or TSX-—Plus initialization. 

;Offset word to test for memory wrap 

;Save illegal mem. ref. trap vector 

Determine if this machine has a memory management register # 3. 

then machine cannot possibly have more than 256Kb. 

iCatch trap 
iClean out 11/73 pipeline 
iBefore attempting trap 
iTry to access status register 3 
iBr if MMU 3 status register is non-existent 
iNo trap. We must have SRG 

there is a register that tells 

iAre we running on a Professional? 

iBr aif not 
jLoad byte without sign extension 
i;Get 32Kb top of system RAM boundary 
iConvert to # 64 byte blocks 

;Don’t use the last Si2 bytes of memory 

isAssemble if could be on a PDP-1i1 

i We are not running on a Professional.
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MEMTST -- Set up information about available memory space 

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

60 016560 012737 017200’ 000020 MOV #RTNAM, @#20 iUse IOT instruction to get out of user mode 

61 016666 005037 000022 CLR @#22 
62 016672 052737 0000006 0000006 BIS #MMENBL, @HSROMMR: Enable memory management 

63 016700 105737 0000006 TSTB SR3FLG iDoes maching have mem management reg # 3? 
64 016704 001403 BEG 4S iBr if non-existent 
69 016706 052737 0000006 0000006 BIS #EMMAP, G#SROMMR iEnable 22-bit extended memory 
46 i 

67 i Map user page 7 to each successive 256-word block and attempt to access. 
68 3 

6? 016714 012705 002000 4: MOV #1024.,R5 iStart checking at 64Kb 
70 016720 010537 0000006 oS: MOV RS, @HUPAR?7 iMap user page 7 to page to be tested 
71 016724 052737 0000006 0000006 BIS #UMODE, @G#PSW ;Go into user made 
72 016732 005737 160000 TST @#160000 iCan we access the page? 
73 3 
74 i Use IOT to get back into kernel mode. 
79 i 

76 016736 000004 IOT sReturn to kernel mode 
77 016740 103405 BCS 6$ iBr if memory is non-existent 

78 016742 062705 000010 ADD #10,R5 iGo try next page 
79 016746 O20527 177600 CMP RS, #177600 iDon’t enter 1/0 page 
80 016752 103762 BLO os 
81 3 

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

83 i 
84 016754 020527 010000 Of: CMP RS, #10000 isIs physical memory above 256K bytes 
85 016760 101421 BLOS 7% iBr if below 256K bytes 
86 016762 005037 000110 CLR @#TSTWRD iClear physical location 
87 016766 012737 010000 Q00000G MOV #10000, G@HUPAR7 iMap to 256K byte boundary 
88 016774 052737 0000006 0000006 BIS #UMODE, @G#PSW iGo into user mode 
89 017002 012737 177777 1460110 MOV #-1, @#160000+TSTWRD ;Store -1 at 256K physical location 
90 017010 900004 TOT ;Return to kernel made 
91 017012 005737 000110 TST @#TSTWRD i Test physical location 
92 017016 001402 BEG 7% iBr if physical location is clear 
93 017020 012705 010000 MOV #10000, RS iConstrain memory to 256K bute total 
94 . ENDC ; NE, CPROASM—-1> 
95 i 

96 ; Reached end of available memory. 

97 i 

98 017024 010537 000000¢ 7S: MOV RS, PHYMEM iset physical memory size 
99 017030 020537 0000006 CMP RS, MAPSIZ iConstrain kernel to user specified cutoff 

100 017034 101402 BLOS 8s iBr if below user specified 
101 017036 013705 0000006 MOV MAPSIZ, RS ;Only use this much memory 
102 017042 010537 0000006 Bs: MOV RS, #MEMSZ iSet # 64—-byte blocks of total memory 
103 017046 010537 000134’ MOV R5, FMEMHI i;Save base 64—-byte block # of top of free mem 
104 i 
105 i Turn of Ff memory management 
106 F 

107 017052 105737 0000006 TSTB SR3FLG }Do we have memory management reg # 37 
108 017056 001403 BEG 9S iBr if non-existent 

109 017060 042737 0000006 0000006 BIC #EMMAP, GHSR3SMMR i Disable extended memory management 
110 017066 042737 000000 0000006 FF: BIC #MMENBL, GHSROMMR: Turn of Ff memory management 
111i . i 

1i2 ; If this is a Q@-bus machine with >256Kb then set EXTLSI flag in ICONFGE 
113 3 

114 017074 023727 000134’ 010000 CMP FMEMHI, #4096. ;Does machine have at least 254Kb?
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MEMTST -- Set up information about available memory space 

115 017102 103411 BLO ie}: | iBr if not 
116 017104 105237 0000006 INCB MEM256 ;Remember machine has at least 254kb 
117 017110 123727 000000€ 000000¢C CMPB VBUSTP., #QBUS i3Is this a Q@-bus machine? 
118 017116 001003 BNE he): | iBr if not 
119 017120 052737 9000001 000306’ BIS #HEXTLSI.,ICONFG ;Set extended-LSI flag in ICONFG 
120 i 

121 ; See if this machine needs UNIBUS mapping 

122 ; 
123 017126 123727 oO000006 0000006 258: CMPB VBUSTP., HUNIBUS iIs this a UNIBUS machine? 
124 017134 001005 BNE 294 iBr if not 
125 017136 105737 o000000¢6 TSTB MEM256 ;Does machine have at least 256kb of memory? 
126 017142 001402 BEQ 29% iBr if not 
127 017144 105237 d000000G INCB UBUSMP ;Say UNIBUS mapping is needed 
128 i 

129 3 Finished 

130 j 
131 017150 012637 000004 29S: MOV (SP)+, @H#4 iReset trap vector 
132 017154 012605 MOV (SP)+,R5 
133 017156 012604 MOV (SP )+, R4 
134 017160 012603 MOV (SP)+,R3 
135 017162 012602 MOV (SP)+,R2 
1346 017164 012601 MOV (SP)+,R1 
137 017166 000207 RETURN 
138 i 
139 ; Trap - return with C-bit set. 

140 ; 

141 017170 052766 000001 000002 TRCSET: BIS #1,2¢SP) iSet c-bit for return 
142 0171746 000002 RTI sReturn from trap 
143 ; 

144 i TOT - return at kernel mode with c~bit preserved. 
145 i 
146 017200 042766 0000006 000002 RTNKM: BIC #UMODE, 2¢(S5P ) iClear user mode —- return to kernel 
147 017206 000002 RTI iReturn from trap 
148 3 
149 i Error: System does not have memory management hardware. 

150 3 
151 017210 NOXM: . PRINT #TSXHD PRINT ERROR MESSAGE 
152 017216 .PRINT #NXMMSG 
153 017224 oO00137 004216’ WJMP INISTP sABORT INITIALIZATION 

ma
n,
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CXTALC -- Set up info about yjyob context area 

1 .SBTTL CXTALC ~- Set up info about job context area 
2 Fm ee mr ee ear em re i nem rm asm ee eee eae ae eee er em ee et et i en et re a 

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

o i Outputs: 
& 3 CXTWDS = Number of words needed for job context area. 
7 i CXTPAG = Number of Si2-byte pages needed for context area. 
8 i CXTPDR = Value to load into PDR when mapping job context area. 

9 i CXTRMN = Address of simulated RMON in context area. 
19 3 RMNPDR = Value to load into PDR to map to simulated RMON. 

11 ; 

12 017230 CXTALC: 
13 3 

14 3 Get size of base portion of job context area 
15 3 
16 017230 012700 0000006 MOV #CXTSIZ, RO iGet # bytes for base context area 

17 i 

18 i Bound up to 64—-byte boundary and add size of simulated RMON 
19 i which is allocated above the base job context data. 

20 ; 

21 017234 062700 000077 ADD #63. ,.RO0 iBound up to 64 byte boundary 

22 017240 042700 600077 BIc #77, RO 
23 017244 910037 0000006 MOV RO, CXTRMN iOffset to start of simulated RMON 
24 017250 062737 dO000006 000000G ADD #CXTBAS: CXTRMN ;iAdd base virtual address of context area 
25 017256 062700 O00Q001¢ ADD #MVSIZ+1.R0 iAdd space for simulated RMON & channels 
26 ; 

27 i Save number of words needed for context area 

28 3 

29 017262 006200 ASR RO iConvert to # words 
39 017264 010037 90000006 MOV RO, CXTWDS iThis is # words for whole job context area 
oi 3 

cP ; Compute PDR value to use to map to job context area 

33 i 

34 017270 062700 000037 ADD #31.,R0 iBound up to # 32 word units 
35 017274 072027 177773 ASH #-5.,R0 iGet # G2-word units for context area 
36 017300 000300 SWAB RO sPut # Se-word units in high-order byte 
37 017302 052700 000006 BIS #6, RO iSet PDR control flags 
38 017306 010037 000000G MOV RO, CXTPDR i This is the PDR value 
39 j 

40 i Compute # Sia@-byte pages needed for yob context block 
41 i 

42 017312 013700 9000006 MOV CXTWDS, RO iGet back # words for context area 
43 017316 062700 000377 ADD #255. ,RO iBound up to # 256-word blocks 
44 017322 072027 177770 ASH #-~-8.,RO0 iGet # 256-word pages for context area 
45 017326 010037 0000006 MOV RO, CXTPAG ;# pages for job context area 
46 ; 
47 ; Set up PDR value used when mapping to simulated RMON 
48 3 

49 017332 012700 0000006 MOV #MVSIZ,RO iGet size of monitor vector table 
50 017336 062700 000077 ADD #43. ,.RO0 ;Round up to # 32 word blocks 
$1 017342 072027 177772 ASH #-6, RO sCvt to # Ge-word blocks 
Se 017346 005300 DEC RO iGet # blocks - 1 
53 017350 00030900 SWAB RO ;Put # blocks in left byte 
54 017352 052700 000006 BIS #6, RO sAllow read and write access 
55 017356 042700 100261 BIc #100261; RO iMake sure unused PDR bits are zero 
96 017362 010037 0000006 MOV RO. RMNPDR iThis is PDR value to map to sim. RMON
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CXTALC -- Set up info about job context area 

98 i Finished 
09 ; 

60 017366 000207 RETURN
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MAPALC -- Allocate memory usage table 

1 

2 

3 

4 

3 

é 

7 

8 
9 

10 

ii 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

ea 

2a 

24 

20 

26 

27 017370 010246 

28 017372 010346 

29 017374 010445 

30 

ai 

32 

3a 

34 017376 010503 

35 017400 072327 177775 

36 017404 042703 160000 

37 017410 013702 0001367 

38 017414 062702 000007 

39 017420 O72227 177775 

40 617424 042702 160000 

41 017430 160203 

42 017432 003440 

43 017434 010304 

44 017436 062704 001000 

45 017442 072427 177767 

46 

47 

48 

49 017445 012700 0000006 

50 017452 010037 00000006 

91 017456 160200 

S22 017460 010037 O00000G 

53 017464 012700 0000006 

534 017470 9060300 

95 O17472 160400 

536 017474 010037 000000¢6 

SL
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.SBTTL MAPALC -- Allocate memory usage table 
eves cmeem eetem antes ences ees POOR enmnt auims HOLE ame Conte CORI AAEUD SOND DEULD Sat”: SOURS SOOED mnae epeeE GtNtd QOUUO cutnE nme GDEE fous tonne FED Gane) CuEtD SLUR forer euaee CODEN CODED SNED COREY Gunns SuAtD GiwED Ghetr GimD Ebeps GutEE SUED CONES COUES COULD MEIER Ghee Susie EERE DwID MINT upp SOHC GOERS SOUT GUNS GIUUT GntID eODLS SuID ques EiteD GrUtD GIES STEEN SNOND CONDE CAMEO TININO sense eomD 

of memory are currentiy in use by user jobs and which are free. 

Each byte in the table corresponds to a Sle-byte block of physical memory. 

The portion of physical memory used by the system is not represented 

in the memory allocation table. 

Inputs: 
RS 
FMEMLO 

Outputs: 
FMEMHI 
MAPPAR 
BASMAP 

LOMAP 

HIMAP 

APALC: MOV 
MOV 
MOV 

64-byte block number of top of free memory area. 
64-byte block number of base af 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 Sie-byte page that is available to user jobs. 
Note, LOMAP always contains 120000 because we access the 
allocation table by mapping it through PAR 5. 

Virtual address of memory allocation table that corresponds 
to Sl2-byte page above the top of the user area. 

R2, -(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 Si2-byte physical page. 

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

cm 

RS, RB iGet 64-byte block # of top of free mem 
#-3, R3 iConvert to Sie-byte page # 
#160000, R3 iKill possible sign extensian 
FMEMLO, R2 Get 64—-byte block # of base of free memory 

#7,R2 iRound up 
#-3, Re iConvert to Sie-byte page # 
#160000, R2 iKill possible sign extension 
R2,R3 iGet # bytes needed for allocation table 

10% iBr if memory overflow 
RZ, R4 iGet # bytes for sallocation table 
#512.,R4 sAdd 1 extra byte and round up to Siz2z-byte 

#-9.,R4 iGet # Sie2-bute 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 iPointer to ist entry in alloc table 
R22, RO iGet pseudo virtual address for page # 0 
RO. BASMAP This would point to alloc entry for page O 
#VPARS, RO iGet back base address of table 
R3, RO sAdd # bytes used by table 
R4,R0 iSubtract space used by table itself 
RO, HIMAP iVirtual address of ist entry for system page
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MAPALC -- Allocate memory usage 

7B 
a9 
60 017500 072427 000003 
41 017504 1460465 
62 017506 020537 000136’ 
63 017512 101410 
64 017514 010537 90000006 
65 017520 010537 000134’ 
64 
67 
68 
69 017524 012604 
70 017526 012603 
71 017530 012602 
72 017532 000207 
73 
74 
73 
76 017534 
77 017542 
78 017550 000137 004216’ 

table 

3 

3 

3 

i 

3 

i 

108: 

Allocate 

Error: 

ASH 
SUB 
CMP 
BLOS 
MOV 
MOV 

Finished 

MOV 
MOV 
MOV 
RETURN 

. PRINT 

. PRINT 
WMP 

#3,R4 
R4,R5 
RS. FMEMLO 
10% 
RS, MAPPAR 
RS. FMEMHI 

(SP)+,R4 
(SP)+,R3 
(SP)+,.R2 

#TSXHD 
#PHSOVF 
INISTP 

space for the allocation table 

iGet # 64-byte units for alloc table 
;Compute physical 464-byte base for table 
;Did we run out of memory space? 
iBr if memory overflow 

sUse this value to map PAR 5 to alloc table 
iSave new top of free memory area 

Generated system is too large 

iPrint error message heading 
sPhysical memory overflow 
iAbort the initialization 

a
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SETJSZ -- Set up information about maximum job sizes 

1 .SBTTL SETJSZ -- Set up information about maximum job sizes 
= Bre ee me ma tc ss me tr i i es me em, me se eee em re et ta eu ee ee ie et Cas 

3 i SETJSZ is called to set up some information about the maximum 
4 3 Job sizes to be allowed. The maximum job size is chosen s0 that 

3 3 we are guaranteed to be able to get at least one job logged on. 
ra 3 

7 3 Inputs: 

8 i LOMAP = Address of ist MEMMAP entry available to user jobs. 
9 3 HIMAP = Address of ist MEMMAP entry above top of user job area. 

10 i 
11 3 Qutputs: 

12 ; FREPGS = Total number of Sie-byte pages available to user jobs. 
13 i MXJMEM = max # K bytes available to a job 
14 i DFJMEM = Default job memory size (kb) 
15 3 

16 017554 010546 SETJSZ: MOV RS. -(SP) 
17 i 

18 i Determine total number of pages of memory available to user jobs 
19 ; 

20 017556 013705 0000006 MOV HIMAP, RS iPOINTER ABOVE LAST FREE PAGE ENTRY 
21 017562 163705 0000006 SUB LOMAP, RS iGET TOTAL # OF FREE PAGES 
ee 017566 010537 90000006 MOV RS, FREPGS 3# FREE PAGES AVAILABLE TO USER JOBS 
23 i 
a4 i Make sure there is enough free space to run TSKMON. 
ao F 

26 017572 020537 0000006 CMP RS, KMNPGS i COMPARE # FREE PAGES TO # PAGES FOR TSKMON 
27 017576 103436 BLO 1¢ iBR IF INSUFFICIENT MEMORY TO RUN TSKMON 
28 i 
29 i Set up max memory limit for jobs 
30 i 

31 017600 013700 000000¢ MOV CXTPAG, RO i# PAGES NEEDED FOR JOB CONTEXT AREA 
32 017604 010037 000000¢ MOV RO, JCOXPGS 
33 017610 160005 SUB RO, RS sLEAVE ROOM FOR JOB CONTEXT AREA 
34 017612 006205 ASR R5 iConvert # pages to # KB 
395 017614 020537 9000000¢ CMP RS; VHIMEM i; COMPARE WITH TSGEN SPECIFIED MAX SIZE 
36 017620 101402 BLOS 10% ;BR IF CONSTRAINED BY PHYSICAL SIZE 
37 017622 013705 0000006 MOV VHIMEM, RS sLIMIT BY VALUE SPECIFIED IN TSGEN 
38 017626 010537 0000006 10#: MOV RS, MXJMEM iMAX # K BYTES AVAILABLE TO A JOB 
39 017632 010500 MOV RS, RO 
40 017634 072027 O00012 ASH #10. ,RO0 i; CONVERT # KB TO BYTE ADDRESS 
41 017640 001002 BNE 2 ;BR IF DIDN’T OVERFLOW 54KB 
42 017642 012700 177774 MOV #177774, RO iGET 64KB TOP ADDRESS 
43 017646 010037 006000006 2s: MOV RO, MXJADR ;ADDRESS ABOVE TOP OF JOB 
44 3 

45 i; Set default memory size of yobs 
46 i 

47 017652 020537 9000000¢ CMP RS, VDFMEM ;COMPARE TO DEFAULT SPECIFIED IN TSGEN 
48 017656 101402 BLOS 11% +BR IF CONSTRAINED BY PHYSICAL LIMIT 
49 017460 013705 9000006 MOV VDFMEM, RS ;CONSTRAIN BY TSGEN PARAMETER 
30 017664 010537 0000006 11s: MOV RS. DF JMEM iSET DEFAULT JOB MEMORY SIZE 
on i 
ve i Finished 
po 3 
94 017670 012605 MOV (SP)+,R5 
99 017672 000207 RETURN 
vo 3 
a7 i; Error -—- Insufficient memory space available te run TSKMON.
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SETJSZ -- Set up information about maximum job sizes 

28 i 
59 017674 004737 027642’ is: CALL SIZERR iGenerated system is too big —- abort 

a
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NE. <PROASM-1> iNo parity control if PRO only 

PARSET ~~ Setup memory parity control 
$  A0tOe ante Neer SUEET S8RRF SORT DEON epeRE Henne GEES ouumt atGH SEDGE comme CutEP GEGGS GEG Simbe Sete GuSED SimED GREED CODE" GtteE ENGEL GOIN Gite: enone CANE COREE GENRE OOEU cotED GEM) SLIT GONE mints NEVES SOND SOEUR GEGED SOLED SRIEE GRAM euneD SUEED GNU UDIET ELURT CREE GEDEE GUIDE SRWED Sense GENTS CEGLE GIES BOONE SOHNE qlusE GETS Cater count GIAIS SERED Gomi? COOtE GION? CRIED GPOND wehEe OneIn CBIR seme CHTED 

3 PARSET is called to set up memory parity control. 

3 Currently this consists of disabling memory parity. 

#MPARFL ;Does he want to disable memory parity? 
20% sBr aif not 
R2,—-(SP) 
@#4,-(SP) iSave contents of trap vector 

i Catch traps that occur when we access unimplemented parity registers 

iSend traps to 2% 
iClean out instruction pipeline 

#26, CH4 

i Disable parity for each block of memory 

SETJSZ -~- Set up information about maximum job sizes 

1 . IF 
2 . SBTTL 
3 i 
4 
2 
& ; 

7 017700 005727 99000006 PARSET: TST 
8 017704 001027 BNE 
9 017706 010245 MOV 

10 017710 013746 000004 MOV 
11 ; 
i2 
13 ; 
14 017714 012737 017740’ 000004 MOV 
15 017722 000240 NOP 
16 017724 000240 NOP 
17 ; 
18 
19 i 
290 017726 012702 0000006 MOV 
21 017732 042712 900000¢ 1$: BIC 
22 017736 000402 BR 
23 017740 062706 000004 2 ADD 
#4 017744 062702 000002 3s: ADD 
259 017750 O20227 0000006 CMP 

#6 017754 101766 BLOS 
a7 ; 
28 i Finished 
29 3 
30 017756 012637 000004 MOV 
31 017762 012602 MOV 
32 017764 000207 20S: RETURN 
33 . TIFF 
34 PARSET: RETURN 
30 . ENDC 

#HMPARO, Re 
#PARENL, (R2) 

;Point to ist memory control register 
iDisable memory parity 

ve 5 sWe did not trap 
#4, SP iClean trap PS and PC off of stack 
#2, R2 iPoint to next parity control register 
R2, #MPAR16 iHave we cleared all registers? 
1% sLoop if not 

(SP )+, @#4 iRestore trap vector 
(SP)+, Re 

i NE, <PROASM-1> 

i; NE. C<PROASM-1>
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GETHNL -- Load device handlers inte memory 

1 .SBTTL GETHNL ~~ Load device handlers into memory 
2 Jr et nee ae eae tree mire mes eee seats sete tte ett corm ara ones sr seen sees ese neue omy Seem sey ern ser seme coon Sime ewan cum set stem: ete Smee futon ssbee us umm enone aut wetar saan seas» cate comin ances exten Seen conse coins Gime cones cones anise mew sesee conte 

3 i GETHNL performs two functions: 
4 F 1. Set up information in the device tables about all devices. 
) ; 2. Load those handlers that reside in low memory. 

& i 

7 i Inputs: 

8 j RS = Address of start of free memory. 

9 i 

10 3 Qutputs: 

ii 3 RS = Address of new start of free memory. 

12 i NMXHAN = Number of handlers to load into extended memory. 
13 i 

14 017766 010146 GETHNL: MOV Ri,-(SP) 
15 017770 010246 MOV R2, -(SP) 
16 017772 010446 MOV R4,-(SP) 
17 ; 

18 3 Begin loop to check all handlers specified in TSGEN with DEVDEF. 
19 3 

20 017774 ooS5001 CLR R1 i Init device table index 
#21 017776 O20127 9O00000C 1$: CMP Ri, #<AHEND-AUTHAN> ; Done all devices’? 
2e 020002 103015 BHIS 2s iBr if yes 
23 020904 016102 0000006 MOV AUTHAN(R1I). R2 iGet the name of the device 
24 020010 001407 BEG 3S sIgnore null devices 
25 020012 020227 0000006 CMP R2, #DMYDEV sIs this a dummy device entry? 
26 020016 001404 BEQ 3H iSkip it if yes 
27 020020 016104 90000006 MOV DTYPE(R1),R4 iGet flags specified in TSGEN 
29 3 

29 ; Load this handler 

30 i 

31 020024 004737 020076’ CALL LDHAND iTry to load handler into memory 
32 i 

33 ; Check next device 

34 i 

33 020030 062701 000002 3: ADD #2, R1 sAdvance device index 
36 020034 000760 BR 1% iSee if more devices to load 
37 3 
38 i Now see if there are spooled devices to contend with 
39 i 

40 020036 012704 0000006 2s MOV #SPLND, R4 iAre there any spooled devices? 
41 020042 001411 BEQ OS iBr if not 

42 020044 012701 0000006 MOV #SPLDEV, R1 iPoint to spooled device name table 
43 020050 012102 OB: MOV (R1)+,R2 iGet the name of the next spooled device 
44 020052 010446 MOV R4,-(SP) iSave device count 
45 020054 005004 CLR R4 ;Say no TSGEN flags for device 
45 020056 004737 020076’ CALL LDHAND jLoad the handler 
47 020062 012604 MOV (SP )+, R4 sRecover the device count 
48 020064 077407 SOB R4, 5% iLoop if more handlers to load 
49 3 
90 3 Finished 

ol ; 

ve 020066 012604 OF: MOV (SP)+, R4 
53 020070 012602 MOV (SP)+,R2 
94 020072 012601 MOV (SP)+,R1 
995 020074 000207 RETURN 

a
a
n
,
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LDHAND -- Load a device handler 

1 . SBTTL LDHAND ~- Load a device handler 
2 Fr rrr em a ec mt mc se is me in ce er ee, em am ey ee em ee em ae ee ee te ee -——— cate 

3 i LDHAND sets up the device tables for a handler and loads into memory 
4 i those handlers that reside in low memory. 
3 ; The device interrupt vectors are NOT set up by LDHAND. 
& ; 

7 ; Inputs: 
8 ; Re = Rad-5SO name of device. 
9 3 R4 = TSX-Plus DX$xxx status flags for device from TSGEN. 

10 i RS = Address where handler is to be loaded. 
il ; 
12 i Outputs: 
13 i RS = New free memory address. 
14 F NUMDEV = Incremented by 2. 
15 3 PNAME(i) = Rad-50 name of device. 
16 i ENTRY(i) = Handler entry point. 
17 j DVSTAT(i) = Device status flags. 

18 i DVFLAG(i) = TSX-Plus device status flags. 
19 ; HANPAR(i) = PAR offset if this is a mapped handler. 
2Q 3 

21 020076 010446 LDHAND: MOV R4,-<(SP) 
22 ; 
23 i Determine if we should ignore this device 
24 ; 

25 020100 004737 020246’ CALL INSCKI1 iShould we ignore this device? 

26 020104 103454 BCS 9 iBr if yes 
27 j 

28 i The initial tests indicate that this handler should be loaded. 
29 ; Now open the handler file and perform some additional checks. 
30 3 

31 020106 004737 020424’ CALL INSCK2 sPerform some additional checks on handler 
32 020112 103450 BCS Bs iBr if we should not load this device 
33 i 

34 i At this point channel 1 is open to the handler file and black O 
35 i of the handler is in WRKBUF. 
36 i Set up information tables for this device. 
37 3 

38 020114 004737 021036’ CALL STDVTB ;Set up info in tables for this device 
39 3 
40 i; Determine if this handler is to be loaded into low memory or 
4l i extended memory. 

42 i 
43 020120 016400 000000G MOV DVFLAG(R4),.R0 iGet TSX-Plus status flags for device 
44 020124 032700 0000006 BIT #DX$NHM, RO iAre we never to map this handler? 
45 020130 001035 BNE 1 Br if handler cannot be mapped 
46 020132 032700 O00000¢G BIT #DX$MPH, RO iIs mapping wanted for this handler? 
47 020136 001432 BEQ 1% iBr if not 

48 020140 032700 0000006 BIT #DX$IBH; RO >Does this handler have an internal I/0 buff? 
49 020144 001412 BEG at iBr if not 
50 020146 105737 000000¢ TSTB UBUSMP ;Does this machine have a mapped UNIBUS? 
S51 020152 001024 BNE 1% ;Br if yes -~ Don’t map this handler 
Se 020154 032700 0000006 BIT #DXSMAP,. RO ;Does this handler require 1/0 mapping? 
93 020160 001404 BEG 2s iBr if not 
34 020162 032737 oo00001 9000306’ BIT #EXTLSI, ICONFG iIs this a Q@-bus system with more than 2546Kb? 

99 020170 001015 BNE 1% iBr if yes -~- Don’t map this handler 
26 } 

a7 i; This handler can be mapped and will be loaded in extended memory 

a
m
.
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LDHAND -- Load a device handler 

98 

59 020172 005237 000124’ 

60 020176 012764 Q00001 

61 

62 

6a 

64 020204 026427 0000006 

65 020212 101419 

66 020214 012700 002452’ 

67 020220 000137 oO22124’ 

68 

69 

70 

71 020224 005064 0000006 

7e 020230 004737 021146’ 

73 

74 

73 

76 020234 

77 

78 

79 

BO 020242 012604 

81 020244 000207 

0000006 

020000 

S
s
 
i
a
 

we
 

fe
 
o
o
,
 

we
 

we
 

# 
# 

This 

INC 
MOV 

NMXHAN 
#1, HANPAR (R4) 

;Count # of mapped handlers 
Set flag saying handler should be mapped 

sure size of mapped handler does not exceed 8KB 

CMP 
BLOS 
MOV 
JMP 

handler 

CLR 
CALL 

HANSIZ(R4),#8192. i Is mapped handler too big? 
8S iBr aif not too big 
#HN2BIG, RO iGet error message address 
HLERR sAbort initialization 

must be loaded into low memory 

HANPAR (R4) ;Say this handler is not mapped 
LDHNLO sLoad handler into low memory 

Close the handler file 

. CLOSE 

Finished 

MOV 
RETURN 

#1 iClose the handler file 

(SP)+, R4 

a
m
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INSCK1 -~ Determine if a handler should be installed 

1 .SBTTL INSCKI -- Determine if a handler shovid be installed 
2 J ee ee me ee te set en iy ne em em eset mt sme ee ees meee se 

3 i INSCK1 is called to determe if a certain device handler should be 
4 3 leaded. 

2 3 

& 3 Inputs: 
7 i R2 = RadSO name of the device. 

8 i R4 = Initial DX$xxx flags as specified in TSGEN. 
9 3 

10 i; Outputs: 
11 ; C-flag cleared ==> Load the handler. 
ie i C-flag set ==> Do not load the handler. 
13 3 Re = Device name with unit number removed. 
14 3 R4 = DX$xxx combined with default flags for the device. 

15 i 

16 020246 010146 INSCKI: MOV Ri,-<(SP) 
17 ; 

18 i Strip of Ff any specified unit number 
19 ; 
20 020250 010201 MOV R2,Ri iGet full device name 
21 020252 005000 CLR RO iSet for divide 
22 020254 071027 000050 DIV #50, RO iSplit off last digit 
23 020260 070027 000050 MUL #50, RO iNow correct for divide 
24 020264 010102 MOV R1i,R2 ;Get device name less 3rd digit 
25 020266 010237 000146’ MOV R2, CURNAM iSet name of handler being loaded 
eo F 

27 i See if this is a device such as DK, SY, or TT which we don’t 
23 + need to load as a device handler. 

29 i 

30 020272 020237 000176’ CMP R2,RSOLD iIs device name LD? 
31 020276 001004 BNE 1% iBr if not 

32 020300 105737 90000006 TSTB VLDSYS i3Is standard system LD support included? 
33 020304 001044 BNE oF iBr if yes -- Don’t load LD 
34 020306 000417 BR 3 isLoad LD 
35 020310 012701 000224’ i$: MOV #SKPDEV, R1 iPoint to table of devices to skip 
36 020314 O20221 2s: CMP Ro, (RL)+ iIs this a device to be skipped? 
37 020316 001437 BEG 5 ;Br if yes 
38 020320 005711 TST (R1) sReached end of skip list? 
39 O20322 001374 BNE 2s iLoop if not 
40 i 
41 is See if we have already loaded the handler for this device 
42 ; 

43 020324 013701 od00000¢ MOV NUMDEV, R1 iGet index for last device 
44 020330 001406 BEQ 3% iBr if no devices installed yet 
45 020332 020261 0000006 A$: CMP Re, PNAME(R1) iSee if this device is already installed 
44 020336 001427 BEQ ek 3 iBr if already installed 
47 020340 162701 000002 SUB #2,R1 iMore installed devices to check? 

48 020344 003372 BGT 4% sLoop if yes 

49 i 
90 3 This handler is to be loaded. 

o1 3 Get default TSX-Plus control flags for this device. 

52 3 

53 020346 012701 000342" 3S: MOV #DVFLES, R1 iPoint to start of table 
54 020352 020261 000000 Of: CMP R2, DV@NAMC(RI) iSearch for device in the table 
55 020356 001003 BNE 7% iBr if this is not it 
534 020360 056104 000002 BIS DV$FLGC(R1), R4 iCombine default flags 
97 020364 000405 BR 84
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INSCKI1 

08 
09 
69 
61 
62 
63 
64 
65 
66 
67 
68 
69 
79 
71 
7a 
73 
74 
79 
76 
77 
78 
79 
BO 
81 

020366 
020372 
020376 

020400 
020404 
020406 

020412 
020414 

020416 

020420 
020422 

062701 
020127 
103765 

032704 
001402 
052704 

000241 
000401 

oOo002é1 

012601 
000207 

000004 
000522 ’ 

0000006 

0000006 

7 

i 
i 
i 
2 
i 
i 
i 
9 

$: 

$ 

$ 

If this is a DMA device, 

ADD 
CMP 
BLO 

#DV$$SZ,R1 
Ri. #DVFLND 
ak 

even bute boundaries. 

Do not load this handler 

BIT 
BEG 
BIS 

#DXSDMA., R4 
10% 
#DXS$EBA, R4 

this handler 

CLC 
BR 

SEC 

Finished 

MOV 
RETURN 

9S 

(SP)+,R1 

set 

Monday 14-Dec-87 08:35 Page 5Si-1i 

-~- Determine if a handler shovld be installed 

;Point to next entry 
sChecked all entries? 
isLoop if not 

flag saying buffers must be on 

iIs this a DMA device? 
iBr if not 
;Set even-buffer-boundary flag 

iSet flag saying to load the handler 

iSet flag saying not to load the handler 

ma
m,
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INSCK2 ~-- Additional checking for handler installation 

1 .SBTTL INSCK2 -- Additional checking for handler installation 

= re me ee eae ee ce ee ca ce eee a ce ism ser aye ce ne er emi im nt me ey a ne 

3 3 INSCK2 is called to determine if a device handler should be installed. 

4 ; 

2 3 Inputs: 
& i RZ Rad50 device name (without unit number). 
7 i 

g i; Qutputs: 
9 i C~flag cleared ==> Load this handler. 

10 3 C-flag set ==> Do not load this handler. 
11 ; If the handler is to be loaded, its block 0O is in WRKBUF and channel 

le 3 number 1 is opened to the handler file. 
13 3 

14 020424 010146 INSCK2: MOV Ri, -<(SP) 
15 020426 010246 MOV R2, -(SP) 
16 020430 010346 MOV R3,-(SP) 
17 020432 010446 MOV R4,-(SP) 
18 020434 010546 MOV RS, —-(SP) 
19 020436 013745 000004 MOV @#4, -(SP) ;Save the bus timeaut vector 

20 020442 013745 000010 MOV @#10,-(SP) iSave illegal instruction vector 
2i j 

ee i Try to lookup handler file on system disk 

23 i 

24 020446 010237 000246’ MOV R2, HANNAM+2 iSet the device name for the lookup 
29 020452 . LOOKUP #AREA, #1, #HHANNAM; Try to open the handler file 
26 020472 103011 BCC 1% iBr if we found the handler file 

27 j 

28 3 Error -~- Cannot find handler file 

29 ; 

30 020474 105737 0000006 TSTB VINABT sAbort or continue on errors? 

31 020500 001002 BNE 2s iBr if abort on errors 

32 020502 000137 021004’ MP 10% iSay not to load this handler 
33 020506 012700 001636’ as MOV #CFHMSG, RO iCan’t find handler 
34 O20512 O00137 022124’ JMP HLERR ;Abort initialization 
ao i 

36 i We were able to open the handler file. 
37 ; Read in block O of handler. 

38 j 

39 0203516 1$ .READW #AREA, #1, WRKBUF, #256.,.#0 : Read block O into WRKBUF 
40 020554 103004 BCC 3 iBr if read ak 
41 020556 012700 001700’ MOV #ERHMSG, RO ;Error during read 

42 020562 000137 022124’ JMP HLERR 
43 3 

44 i Determine if the handler is supported under the current RT-11 version 
45 ; 

46 020566 012700 000330’ 3H: MOV #HVTBL, RO iPoint to table with handler version info 

47 020572 013701 O00152’ MOV WRKBUF,R1 iPoint to buffer with block O of handler 

48 020576 116101 O00000¢ MOVB H. DSTS(R1).R1i iGet device ID code from handler 

49 020602 1201460 000000 o1t CMPB Ri, HVSIDCRO) ;Compare handler ID code with table entry 
50 0206065 001020 BNE 53% iBr aif this entry not for this handler 

51 020610 123760 9000006 9000001 CMPB SYSVER, HV$VERC(RO); Compare curr RT-11 vers with min acceptable 
S2 020616 103405 BLO bo: iBr if version is not adequate 
53 020620 101020 BHI 54% iBr if version is ok 
54 020622 123760 o0000006 000002 CMPB SYSUPD, HV$UPD(RO); Compare update level 
9o 020630 103014 BHIS 5446 iBr if update level is ok 
56 020632 105737 9000000¢ Das: TSTB VINABT isHandler not loadable - abort or continue? 

97 020636 001462 BEG 10% iBr aif continue but don’t allow loading 

Ma
ih
.
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#ERHNDV, RO iWrong version of RT for handler 
HLERR iReport error and abort 
#HV$$SZ, RO sPoint to next handler version table entry 
RO, #HVEND iAre there more entries? 
91% iLoop if more to check 

i Check handler sysgen options 

WRKBUF, RO iPoint to buffer with handler block O 

#SGC$MMU,.H. GEN(RO); Was handler genned with XM support? 
4% iBr if yes 

#HSGER, RO sError if not XM version of handler 

HLERR 

H. GEN(RO), HGENFL; Save handler susgen flags for later 

i Check the CSR address specified in the handler to see if the 
; hardware device for this handler exists. 

#TRCSET, G#4 
#TRCSET. @#10 

iCatch bus timeout traps 
sCatch illegal instruction traps 

WRKBUF, RO iPoint to start of block O of handler 

H. CSR(RO), RI iGet address of CSR for device 

oS iBr if no CSR specified 
(R1) }Is CSR accessible? 
138 iBr if trap occurred while accessing CSR 

Execute the device installation code. 

The installation code will set the C-flag if the handler should 

#H. INS, RO ;OfFset 200 in block O 

@RO iDoes any installation code exist? 
114% iBr if no driver installation code 

@#RMON, — (SP) 
#MONVEC, @#RMON 

iSave RT-11 RMON pointer 
+Set TSX-Plus RMON pointer 

RPRVEC, R3 ;Get pointer to Pro vec addr routine 

@RO ;Call the installation code 
(SP) +, @#RMON i;Restore RT-11 RMON pointer 
13% iC-flag now indicates handler load status 

; Finished with installation verification. 

;Set c-bit for indicating handler 
13% ;should not be installed 

iClear the c-bit for driver installation 

(SP )+, @#10 sRestore illegal instruction vector 
(SP )+, @#4 ;Restore the bus timeout vector 

(SP)+,R5 

(SP)+,R4 

(SP)+,R3 

(SP)+, Re2 

(SP)+,R1 

INSCK2 -- Additional checking for handler installation 

58 020640 012700 001744’ MOV 

59 020644 000137 022124’ JMP 

60 020650 062700 000003 33s: ADD 

61 020654 020027 000341’ CMP 

62 020660 103750 BLO 

63 i 

64 

65 i 

66 020662 013700 000152’ D4: MOV 

67 020666 032760 0000008 0000006 BIT 

6B 020674 001004 BNE 

69 020676 012700 002045’ MOV 

70 020702 000137 022124’ JMP 

71 0207065 016037  Q000006 000304’ 4¢$: MOV 

72 i 

73 

74 

735 

76 020714 012737 017170’ Q00004 MOV 

77 O20722 012737 017170’ 900010 MOV 

78 020730 013700 000152’ MOV 
79 020734 016001 O000006 MOV 

BO 020740 001402 BEQ 

81 020742 005711 TST 

82 020744 103422 BCS 

83 i 

84 3 

85 3 

86 3 not be loaded. 

87 3 

88 020746 062700 9000000¢G OF: ADD 

BF 020752 005710 TST 

90 020754 001415 BEG 

91 020756 013746 9000006 MOV 

92 020762 012737 oO000006 0000006 MOV 

93 0207790 013703 0000006 MOV 

94 020774 004710 CALL 

95 020776 012637 90000006 MOV 

96 021002 000403 BR 

97 i 

98 

99 3 

100 021004 000261 10$: SEC 

101 021006 000401 BR 

102 021010 9000241 11s: CLC 

103 021012 012637 000010 134%: MOV 

104 021016 012637 000004 MOV 

105 021022 012605 MOV 

106 021024 012604 MOV 

107 021026 012603 MOV 

108 021030 012602 MOV 

109 021032 012601 MOV 

110 021034 000207 RETURN
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STDVTB -- Set up device table entries for a device 

1 .SBTTL STDVTB -- Set up device table entries for a device 
2 J er re cee me ee esas ee ee sce ee nt fe ec em ee emma me et te enh are cn —— oe me 

3 i STDVTB is called to set up device table entries for a device whose 
4 i handler is being loaded. 
2 F 

& j Inputs: 

7 3 Re = RadS5O name of device (less unit number). 
8 3 R4 = DX#xxx device flags for DVFLAG table. 
9 3 Block O of the handler must be in WRKBUF. 

10 3 

ii 3 QGutputs: 

12 ; R4 = Device table index number for this device. 
13 ; NUMDEV = Incremented by 2. 
14 ; PNAME(i) = Rad50O name of the device. 

15 i DVSTAT(i) = Device status flags. 
14 3 DVFLAGCi) = TSX-Plus control flags. 

17 i HANSIZ¢i) = Size of handler (bytes). 

18 ; DEVSIZ(i) = Size of device (blocks). 
19 i 
20 021036 STDVTB: 
ai i 
en 3 Increment device counter 
23 3 

24 021036 062737 000002 000000G ADD #2, NUMDEV iSay another device added to tables 
25 021044 013700 0000006 MOV NUMDEV, RO iGet device index number 
2d i 
27 i Set up PNAME and DVFLAG. 
23 ; 
29 021050 010260 000000¢ MOV R2, PNAME(RO) iSet permanent device name 
30 021054 010460 O00000¢ MOV R4, DVFLAG CRO) +Set up TSX-Plus control flags for the device 
31 3 

3a i Set HANDSK entry to 1. 
33 i This entry is supposed to hold the absolute block number on the disk where 
34 i block i of the handler is located. We set to 1 because all I/0 we do 
30 ; on behalf of the handler is relative to the base of the handler rather than 
36 i; Telative to the start of the disk. 
37 3 

38 021060 012760 000001 000000¢6 MOV #1, HANDSK (RO) iSet block # of block 1 of handler file 
39 i 

40 i Extract parameters from handier block O 

41 i 
42 021066 010004 MOV RO, R4 iCarry device index in R4 
43 021070 013700 000152’ MOV WRKBUF, RO iPoint to block O of handler 
44 021074 016064 0000006 000000G MOV H. SIZ(RO), HANSIZ(R4) ;Set handler size 
45 021102 016064 90000006 000000¢G MOV H. DVSZ(RO), DEVSIZ(R4) iNumber of blocks on device 
46 021110 0146064 0000006 000000¢G MOV H. DSTS(RO), DVSTAT(R4) i Set device status flags 
47 3 

48 i Disable MOUNTs and data caching for certain devices 

49 i 
50 021116 032764 Q00000¢6 OQ00000G BIT #DS$DIR, DVSTAT(R4) 3; Is this a directory structured device? 
51 021124 001404 BEG 1t iBr if not -- No mounts allowed 
Se 021126 032764 od0000006 0000006 BIT #DS#NRD, DVSTAT(R4) ss Non RT-11 directory structure (mag tape)? 
53 021134 001403 BEG It iBr if not 
54 021136 052764 o00000C 0000006 I: BIS #<DXGNMT ! DX#NCAD>, DVFLAG(R4) ; Disable mounts and data caching 
be Ie A 
26 3 Finished
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STDVTB ~~ Set up device table entries for a device 

5B 021144 000207 WS: RETURN
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i
n
 

LDHNLO -- Load device handler into low memory 

1 .SBTTL LDHNLO ~-~- Load device handler into low memory 
2 FO a cc em eee me em ee ee re me, et mee cee ma am it i ec a ee rn ues te ea ct 

3 i LDHNLO is called to load a device handler into low memary. 
4 3 

re) 3 Inputs: 

& i R4 = Device index number. 

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

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

il 3 

12 021146 010346 LDHNLO: MOV R3,-(SP) 
13 ; 

14 ; Determine if we have enough free memory space to read the handler 

15 i 
16 021150 005064 000000¢ CLR HANPAR (R4) iSay this handler is not mapped 
17 021154 010500 MOV R5, RO iGet current top of memory address 
18 021156 016403 O00000G MOV HANSIZ(R4),R3 iGet size of handler 
19 021162 060300 ADD R3, RO iGet address above top of handler 
20 021164 004737 027622’ CALL CHKMEM iSee if handler will fit in memory 
al 3 

2a + Handler will fit. Read it into memory. 
23 ; 

24 021170 006203 ASR R3 ;Get number of words to read 
29 021172 .READW #AREA, #1,.R5,R3, #1 
26 021226 103004 BCC 1t iBr if read ok 
27 021230 012700 001700’ MOV #ERHMSG, RO iError reading handler 
28 021234 000137 O22124’ JMP HLERR sAbort initialization 
29 ; 

30 s Set address of handler entry point and compute address beyond 
3l 3 end of the handler. 
x Pd 3 

33 0212490 010564 0000006 1S: MOV RS, HANENT(R4) ;Set address of handler entry point 
34 021244 062764 000006 0000006 ADD #6, HANENT (R4) i (Point to fourth word of handler) 
35 021252 006303 ASL R3 iConvert handler size to bytes 
36 021254 060305 ADD R3.R5 iPoint beyond end of handler 
37 ; 

38 ; Set up table of addresses of support routines at end of handler. 

39 ; 
40 021256 010503 MOV R5,R3 iGet address past end of handler 

41 021260 004737 022032’ CALL STHNPYV iSet up pointer vector in handler 
42 3 

43 i If handler has any load-time exectuion code, run it now 

44 ; 
45 021264 004737 dO22162’ CALL DOHNLC iRun any load-time code for handler 
46 ; 

47 3 Finished 

498 3 
49 021270 012603 MOV (SP)+,R3 
50 021272 000207 RETURN
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GETHNH -~ Load handlers into extended memory 

1 .SBTTL GETHNH -- Load handlers into extended memory 
£ F iil eeatstenstenteentematenstemmtendteiaeteestantenntundtentet + cen on stn sm: set say seen Ste Stee Goem sam apuenmonen epee Sean Stet Sue Som canes crite suet soves cen Cente Sinks Grey some senee netn Suton cine Sins SAGE ttm Cone ete ere tien meen oes ests Stet een etn meer SLE Orth sn sem Sete OOM Som Cone Gn Sete tin eet sams 

3 + GETHNH is called to load those handlers that can be placed in extended 
4 s memory. The status tables for these devices have already been set up 
0) i by GETHNL. 
& ; 
7 3 Inputs: 
8 3 R5 = 64-byte block number of top of free memory area. 
9 i 

10 3 Qutputs: 
11 3 RS = 64—-byte block number of new top of free memory area. 
12 i 

13 021274 010446 GETHNH: MOV R4,-(SP) 
14 i 

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

18 i 

19 021276 012704 000002 MOV #2, R4 ;Get index for first device entry 
20 i 
21 i; See if this device has a mapped handler 
ae i 
23 021302 005764 90000006 1s: TST HANPAR (R4) iIs this handler mapped? 
24 021306 001402 BEG 2 iBr if not 
20 j 
26 i We found an entry for a device with a mapped handler. 
27 i Load the handler. 
28 3 
29 021310 004737 021332’ CALL LDHNHI iLoad a mapped handler 
30 i 
31 i Look for more mapped handlers 
3e F 

33 021314 062704 9000002 2s: ADD #2,R4 i Increment device index 
34 021320 020437 0000006 CMP R4, NUMDEV iChecked all devices? 
35 021324 101766 BLOS 1¢ sLoop if not 
36 3 
37 i Finished 
38 i 
39 021326 012604 MOV (SP )+,R4 
40 021330 000207 RETURN 

a
m
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LDHNHI -- Load device handler into extended memory 

1 .SBTTL LDHNHI ~~ Load device handler into extended memory 
2 J me ee ee en em eet ee ee es een em sm en ee cm mis mcm emt em re rm tet ie ae nee et sme as en ee ate 

3 3 LDHNHI is called to load a device handler into extended memory. 
4 i 
5 3 Inputs: 

b 3 R4 = Device index number. 

7 3 R5 = 64-byte block number of top of free memory area. 

8 i 
9 3 Gutputs: 

19 3 R5 = 64-byte block number of new top of free memory area. 
1i i 

12 021332 010146 _DHNHI: MOV Ri,-(SP) 
13 021334 010246 MOV R2,—-(SP) 
14 021336 010346 MOV R3, -(SP) 
15 021340 010446 MOV R4,-(SP) 
16 ; 

17 i Open channel 1 to the handler file. 

18 3 

19 021342 016437 90000006 000246’ MOV PNAME(R4),HANNAMt+2 ; Set the device name for the lookup 
20 021350 016437 0000006 000146’ MOV PNAME(R4),  CURNAM;: Set name in case we have an error 

21 021356 . LOOKUP #AREA, #1. #HANNAM: Try to open the handler file 

22 021375 103004 BCC 8s iBr if we found the handler file 

23 021400 012700 001636’ MOV #CFHMSG, RO iCan’t find handler 
24 021404 000137 022124’ JMP HLERR ;Abort initialization 
20 3 

26 H Read block O of the handler file and extract some information 

27 3 

28 021410 013702 000152’ 8$: MOV WRKBUF, R2 ;Get address of work buffer 
29 021414 .READW #AREA, #1,R2.#256.,#0O ;Read block O of handler 
30 021450 016237 9000000¢G 000304’ MOV H. GEN(R2), HGENFL; Save handler sysgen flags 
oi i 

4 3 Set virtual address of handler entry point 

33 i 

34 021456 012764 0000066 000000G MOV #VPAR5+6, HANENT(R4) ; Set virtual addr of handler entry point 
30 ; 

i Fs 3 Get information about the size of the handler and determine the 
37 i address in extended memory where the handler is to be loaded. 
38 3 

39 021464 016402 0000006 MOV HANSIZ(R4),R2 iGet size of handler (butes) 
40 021470 005202 INC R2 iMake sure handler size is even 

41 021472 042702 000001 BIC #1,R2 
42 021476 010200 MOV R2; RO 
43 021500 062700 000077 ADD #63. ;,RO iRound up to # 64—-byte blocks 
44 021504 072027 177772 ASH #~-6, RO ;Get # 64-byte blocks for handler 
45 021510 060037 0000006 ADD RO, MHNSIZ iAccumulate total space for mapped handlers 
46 021514 160005 SUB RO. RS ;Reserve room for handler 

47 021516 010554 0000006 MOV R5, HANPAR (R4) iSet mapping value for handler 

48 021522 010537 000126’ MOV R5, HMAP ;Set initial PAR base for handler 
49 021526 012737 oo00001 0001427 MOV #1, FILBLK iSet # of block to read from file 
50 i 

oil ; Begin loop to read handler into memory 

32 3 

53 021534 010203 1d: MOV R2,R3 ;Get remaining size of handler 
54 021536 020327 001000 CMP R3,. #512. iCompare with max we can read at one time 
59 021542 101402 BLOS Pee: iBr if we can read remainder of handler 

56 021544 012703 001000 MOV #512.,.R3 iRead one block 
97 021550 160302 2: SUB R3. Re iReduce amt of handler left to read
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LDHNHI -~- Load device handler into extended memory 

98 i 
29 i Read next block of handler 
40 i 
61 021552 006203 ASR R3 iGet # words to read 
62 021554 013701 000152’ MOV WRKABUF, R1 iGet address of buffer for read 
63 021560 .READW #AREA, #1,R1,.R3.FILBLK i;Read a block 
64 021614 1039004 BCC 3S Br if read ok 
65 021616 012700 001700’ MOV #ERHMSG, RO iGet error message 

66 021622 000137 022124’ JMP HLERR iAbort initialization 
6&7 ; 
68 i; Move the code we just read into the XM area for the handler 
69 i 

70 021626 012700 O00000¢6 3H: MOV #VPARS, RO sGet virtual address of mapped region 
71 021632 DISABL i## Disable interrupts ## 
7e 021640 013746 O00000G MOV @#HKPARS, —(SP) 3i;Save current mapping of PAR 5 
73 021644 013737 000126’ 000000¢ MOV HMAP, G#KPARS i333; Set up mapping to get to XM area 
74 021652 052737 0000006 0000006 Bis #MMENBL, G@#SROMMR:i;; Enable memory management 
75 021660 105737 O000006 TSTB MEM256 333 Does machine have > 254KB? 
76 021664 001403 BEG 4 i33Br if not 
77 021666 052737 9000006 0000006 BIS #EMMAP, GHSROMMR 3:3; Enable extended memory addressing 
78 021674 012120 44: MOV (R1)+, (RO)+ 33; Move from WRKABUF to XM region 
79 021676 077302 $03 R32. 4% s3iLoop till all moved 
80 021700 105737 0000006 TSTB MEM256 333; Does machine have > 256KB? 
81 021704 001403 BEG wk $33Br if not 
B2 021706 042737 0000006 9Q00000G BIC #EMMAP, G@HSRGOMMR 33; Disable extended memory addressing 
83 021714 042737 0000006 0000006 SS: BIC #MMENBL, G#SROMMR:i ii Enable memory management 
84 021722 012637 0000006 MOV (SP )+, @HKPARS 33; Replace PAR 5 mapping 
85 021726 ENABL i ## Enable interrupts #+# 
86 3 
87 i; See if there is more to read 
88 3 
89 021734 062737 9000010 o000126’ ADD #8. , HMAP iIncrease XM region base 

90 021742 005237 000142’ INC FILBLK iIncrement file block number 
91 021746 005702 TST R2 iIs there more to read? 
92 021750 001271 BNE 1% iLoop if more to read 
93 i 

94 i We have finished moving the handler into its XM region. 
95 i; Set up addresses of system routines in a vector at the end of the handler 
96 3 
97 021752 012703 0000006 MOV #VPARS, RB iGet virtual address of handler base 
98 021756 066403 0000006 ADD HANSIZ(R4),R3 ;Get virtual address beyond end of handler 

99 021762 004737 022662’ CALL HANMAP 333Map KPARS to the handler 
100 021766 004737 022032’ CALL STHNPV 33;GSet up handler pointer vector 
101 021772 004737 022736’ CALL HANUMP iRestore mapping 
102 3 
103 i If handler has any load-time code, fun it now 
104 3 

105 021776 010537 000134’ MOV RS, FMEMHI iGSet addr of top of free memory area 
106 022002 004737 022162’ CALL DOHNLC sRun any load-time code for handler 
107 022006 013705 000134’ MOV FMEMHI., RS iGet new top of free memory address 
108 F 

109 is Close the handler file 
110 ; 
lil O22012 .CLOSE #1 iClose the handler file 
1ie2 ; 
113 > Finished 
114 i 

a
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LDHNHI -- Load device handler into extended memory 

115 022020 012604 MOV (SP)+,R4 
116 022022 012603 MOV (SP)+,R3 
117 022024 012602 MOV (SP)+,R2 
118 022026 012601 MOV (SP)+,R1 
119 022030 000207 RETURN
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STHNPYV -- Initialize pointer vector in a handler 

1 .SBTTL STHNPV -- Initialize pointer vector in a handler 
2 Gn ee ee en ce 

3 i STHNPV is called to initialize the pointer vector at the end of a 

4 i handler which provides the addresses of various system routines to the 
5 ; handler. 
& 3 
7 i Inputs: 
8 3 R3 = Address beyond the end of the handler. 
9 i HGENFL = Sysgen option flags for the handler being loaded. 

10 ; 
11 022032 010346 STHNPV: MOV RG. -(SP) 
12 j 
13 i Set up addresses in the pointer vector 

14 3 
15 022034 012743 000000¢G MOV #FORK, —-(R3) iAddress of fork routine 
16 022040 012743 0000006 MOV #INTEN, ~(R3) iAddress of inten routine 
17 022044 032737 O000006 000304’ BIT #SG#IOT,HGENFL iDoes handler want timeout support’? 
18 022052 001402 BEQ a iBr if not 
19 022054 012743 9000006 MOV #IOTIMR, —(R3) iSet address of timeout support routine 
20 022060 032737 0000006 000304’ 2&4: BIT #SCS$ELG,HGENFL iDoes handler want error logging support? 
21 022066 001402 BEQ 3 iBr if not 
22 022070 012743 0000006 MOV #ERRLOG, ~(R3) iSet address of error logging routine 
23 022074 012743 0000006 3S: MOV #PTWRD, —(R3) 

24 022100 012743 oO00000G MOV #PTBYT, —(R3) 

25 022104 012743 o00000¢ MOV #GTBYT, ~(R3) 
26 0221190 012743 0000006 MOV #MPPHY, -¢( RO) 
27 022114 012743 O000000¢ MOV #RELOC, -(R3) 
29 ; 
2? ; Finished 
30 3 
31 022120 012603 MOV (SP)+,R3 
G2 022122 000207 RETURN 

Monday 14-Dec-87 08:35 Page 57
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STHNPV -- Initialize pointer vector in a handler 

1 ; 

2 3 Error occured while loading device handler. 

3 i RO = error message address: CURNAM = device name. 
4 i 

5 022124 010001 HLERR: MOV RO, R1i i SAVE ERROR MESSAGE ADDRESS 
& 022126 .PRINT #TSXHD iPRINT ERROR MESSAGE HEADING 
7 022134 .PRINT Ri ;>PRINT ERROR MESSAGE 
8 022140 013700 000146’ MOV . CURNAM, RO iGET RADSO DEVICE NAME 
9 022144 004737 oO30012’ CALL PRTRSO iPRINT DEVICE NAME 

10 022150 .PRINT #CRLF 
11 022156 000137 004216’ MP INISTP iABORT INITIALIZATION
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ab
, 

DOHNLC -~- Execute and handler load/fetch code 

1 .SBTTL DOHNLC -- Execute and handler load/fetch code 
= 5S ee meee ee a nt tr se mem rt a me em em ee em mu em my re a re eee ee me ee ee eS ee nt i ti te er 

a s If the handler being loaded has any Load-time execution code, read it 
4 3 into our work buffer and execute it now. 
ie ; 

6 i Inputs: 
7 ; R4 = Device index number of handler that is being loaded. 

8 ; 

9 i Outputs: 
10 i C-~flag is set on return if load code signals an error during its 
11 3 execution. 

12 ; 
13 022162 010146 DOHNLC: MOV Ri, -(SP) 
14 022164 010246 MOV R2,-(SP) 
15 022166 010346 MOV R3, -(SP) 
14 022170 010446 MOV R4,—-(SP) 
17 022172 010546 MOV RS, -(SP) 
ig i 

19 i Examine Ist word of handler to see if it could have any load-time code. 
20 i 
21 022174 016405 0000006 MOV HANENT(R4),.R5 iGet address of handler entry point 
2@e 022200 004737 022662’ CALL HANMAP 333Map KparsS to handler if mapped handler 
23 022204 016500 9000004 MOV 4(R5),RO0 33;Get ist instruction located at 4 in handler 
24 022210 004737 022736’ CALL HANUMP iRestore normal mapping 
25 022214 020027 000240 CMP RO, #240 iIs it a NOP? 
26 022220 103516 BLO 7% iBr if can’t be any load code 
27 O22222 020027 000277 CMP RO, #277 3 
28 022226 101113 BHI 7% iBr if can’t be any load code 
29 022230 132700 000004 BITB #4, RO iIs there load code? 
30 022234 001510 BEG 7% iBr if not 
3i 3 

32 i Handler may have load cade. 
33 i; Read block O of handler and get offset to load code. 
34 3 
35 022236 013702 000152’ MOV WRKBUF, Re iGet addr of our work buffer 
36 022242 .READW #AREA, #1,.R2,.#256.,#0 i Read block O of handler 
37 022276 O2@2227 031066 CMP (R2)+, #°RHAN 3Is this a new type handler? 
38 022302 001065 BNE 7% iBr if not 
39 022304 016203 000004 MOV 4(R2),R3 iGet offset to load code 
40 022310 001462 BEG 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 i 
45 022312 020327 001000 CMP R3, #1000 iIs load code in block O of handler? 
46 022314 103424 BLO 1t iBr if yes 
47 022320 010302 MOV R3,R2 iGet offset to start of load code 
48 022322 072227 177767 ASH #-9.,R2 iConvert to a block number 
49 022326 042702 177400 BIC #°C377,Ra2 iClear all but block number 
90 022332 .READW #AREA, #1, WRKBUF,. #512.;,R2 iRead 2 blocks from handler file 
ol j 

oe i The load code is now in WRKBUF. Set up and execute it. 
33 ; 

94 022370 010437 000144’ 1$: MOV R4, CURDEV iSave current device index number 
39 022374 042703 177000 BIC #°C777,R3 ;Get offset within block of load code entry pt 
56 022400 010300 MOV R3, RO ;Get entry point offset 
S57 022402 0463700 000152’ ADD WRABUF, RO iAdd base address
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DOHNLC -~- Execute and handler load/fetch code 

58 022406 613701 9000006 MOV 
59 022412 012702 900000C MOV 

60 022415 012703 000004 MOV 

61 022422 012705 000000G MOV 

62 022426 060405 ADD 

63 022430 004737 dO22662’ CALL 

64 022434 012704 O22512’ MOV 

65 0224450 004710 CALL 

66 022442 103407 BCS 

67 i 

68 3 

&9 3 

70 ; 

71 022444 012737 001400 9000006 MOV 

72 022452 004737 022736’ CALL 

73 022456 000241 7: CLC 

74 022460 000406 BR 

75 i 

76 3 

77 3 

78 022462 012737 001400 O00000C 2s: MOV 

79 022470 004737 022736’ CALL 

80 022474 000261 SEC 

Bi i 

82 3 Finished 

83 3 

84 022476 012605 9S: MOV 

85 022500 012604 MOV 

B86 022502 012603 MOV 

87 022504 012602 MOV 

88 022506 012601 MOV 

89 022510 000207 RETURN 

RPRVEC,. Ri 
#MAXDEV#2, Re 
#4,R3 
#HANENT, RS 
R4,R5 
HANMAP 
#LDREAD, R4 
(RO) 
2st 

Fetch/load code ran ok. 
Turn off handler mapping. 

#1400, GHKPARG 
HANUMP 

9 

Error occurred in fetch/load 

#1400, G@HKPARSG 
HANUMP 

(SP)+,.R9 
(SP )+,R4 
(SP)+,R3 
(SP)+,R2 
(SP)+,R1i 

Page 59-1 

iGet pointer to GETVEC routine for Pro 
iGet 2*# entries in device tables 

iSet code saying this is load code 
isPoint to handler entry address vector 
;Point to entry cell for this handler 
333 Map KparS to handler if it is a mapped 
33;Get pointer to Read routine 
33;Execute the load code 
33;Br if handler load code signaled an error 

333 Restore original mapping for RT-11 
iUnmap the handler 
iClear the carry flag for return 

code 

si;Restore original mapping for RT-11 
iUnmap the handler 

;Set the carry flag for return
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LDREAD -- Perform I/0 for handler load code 

1 

2 3 

3 ; 

4 i 

3 3 When called, 

6 3 

7 ; Inputs: 

8 ; RO = 

9 ; Ri = 

10 i Re = 

1l ; 

12 i Qutputs: 
i3 ; 

14 3 

15 022512 010046 LDREAD: MOV 

16 022514 010446 MOV 

17 022516 010004 MOV 

18 i 

19 ; Save current 

20 ; 

21 022520 105737 o0o00006 TSTB 

22 022524 001402 BEQ 

23 022526 013746 0000006 MOV 

24 022532 013746 0000006 1$: MOV 

25 022536 013745 0000006 MOV 

26 022542 013746 0000006 MOV 

27 022546 012737 001400 0000006 MOV 

28 i 

29 A Turn 

30 3 

31 022554 004737 022736’ CALL 

32 3 

33 ; Read 

34 3 

35 022560 

36 022612 103420 BCS 

37 3 

38 3 

39 ; 

40 022614 013704 600144’ MOV 

41 022620 004737 022662’ CALL 

42 j 

43 i 

44 ; 

45 022624 012637 0000006 MOV 

46 022630 012637 0000006 MOV 

47 022634 012637 90000006 MOV 

48 022640 105737 0000006 TSTB 

49 022644 001402 BEG 

50 022646 012637 o0000006 MOV 

oi 3 

ve 3 Finished 

Ke 3 

54 022652 000241 2s: CLC 

55 022654 012604 + MOV 

56 022656 012600 MOV 

57 022660 000207 RETURN 

.SBTTL LDREAD -- Perform 1/0 for handler load code 
© aces come S0euE oH conte SoNSe CONTE SERS Sonam =ECED GmnED SOLS GENER SOLED SOUT SUID ORIIE GUNEE ERNE CLOTH cmNED SOOO GINt* ADE Gullah HIND AemNe GOI MONET GME GRONE SGID aoe GENES SmUE CUTER SAND GaOmED cone SIT SEES OHI GateS asee cenEe StNTD OED Somge CHOI CnET CUNOE GREET sum GIONS SHORE QemET Soe Gent GOES SatnD SURED qiuth SutED omlne onus GHEE enum 

This routine performs Read operations for handler load code. 
It simulates the operation of the bootstrap read routine. 

Channel 1 must be open to the handler file. 

Biock number within handler file to be read. 

Number of words to read. 

Buffer address 

C-flag is set if a read error occurs 

RO, -(SP ) 
R4,-(SP) 
RO, R4 

a3 

33;Get starting block number 

mapping information 

MEM256 
1s 
@#SR3MMR, — (SP ) 
@#SROMMR, -— (SP) 
@#HKPARS, -~(SP) 
@HKPARSG, -—( SP) 
#1400, @HKPARS 

off handler mapping 

HANUMP 

333; Does machine have > 2567 

3 

i 

i 3 

3 

i 

4 

hi 

i 

i 

j 

i 

F) 

iBr if not 
iSave extended memory address register 
i Save memory mapping 
i Save current KPARS mapping 
iSave current KPARS mapping 

;;Restore original mapping for RT-il 

iTurn off handler mapping 

the requested data from the handler 

.READW #AREA, #1,R2:R1;R4 ;Read the blocks 

iBr if read error 9 

Restore handler mapping 

CURDEV, R4 
HANMAP 

Restore mapping information 

(SP) +, CHKPARSG 
(SP )+, @HKPARS 
(SP )+, @#SROMMR 
MEM256 
2 
(SP)+, @#SRSMMR 

(SP )+, R4 
(SP )+, RO 

iGet current device index 
iiiMap Kpars if necessary 

n
e
 

‘
w
e
 

ta
e 

te
e 

Ne
e 

r
e
 iRestore KPARS mapping 

iRestore KPARS mapping 
iRestore memory mapping 
iDoes machine have > 2567 
iBr if not 
iRestore extended memory address register 

iSignal success on return 

i
b
,
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HANMAP -- Set up KPARS to access a mapped handler 

1 .SBTTL HANMAP -- Set up KPARS to access 3a mapped handler 
2 fe em ae me ae ae en es ee me rea em me a ee ae a im a i —— 

3 i This routine is called to determine if a handler is mapped and if so 

4 i to turn on mapping and set up KPARS to access the mapped handler. 
2 3 If the handler is not mapped, mapping is not turned on and KPARS is 
] i not altered. 
7 ; Interrupts are left disabled by this routine. 
8 i; In addition to setting up mapping, this routine also changes the RMON 
9 i pointer to point to the TSX-Plus simulated RMON vector. 

10 ; 
ii ; Inputs: 

12 ; R4 = Device index number 
13 i 
14 022662 HANMAP : 
15 3 
16 i; Disable interrupts 
17 i 
18 022662 DISABL. 33; Disable interrupts 
19 i 
2Q i Change RMON pointer to point to TSX~-Plus vector 
al ; 
22 022670 012737 O000006 9000006 MOV #MONVEC, @#RMON i3;Say TSX-Plus is the monitor 
23 ; 
24 i; See if this handler is mapped 
20 3 
26 022676 005764 0000006 TST HANPAR (R4) 3331s this handler mapped? 
27 022702 001403 BEG 9$ ii; Br if not 
28 5 
29 i This handler is mapped. 
30 i Set up mapping to access it. 
31 ; 
32 022704 016437 0000006 0000006 MOV HANPAR(R4), @#KPARS;: ;;Map KPARS to the handler code 
33 022712 052737 dO00000G 90000006 9$: BIS #MMENBL, @#SROMMR; i; Enable memory mapping 
34 022720 105737 0000000¢6 TSTB MEM256 33; Does machine have > 256KB? 
35 022724 001403 BEG 10% 53; Br if not 
36 022726 052737 0000006 9000006 BIS #EMMAP, GHSR3MMR 3;i Enable extended memory addressing 
7 ; 
38 i; Finished 
39 i 
40 022734 000207 104: RETURN 
41 
42 SBTTL HANUMP -- Turn off memory mapping to a handler 
43 Be ee re ee ee ce cm i eh em me ym a i i i 

44 i This routine is the companion toa HANMAP. It turns off memory mapping 
45 i; and restores KPARS to its normal mapping value. 
46 i Enter with interrupts disabled. Interrupts are enabled on return. 
47 i This routine also changes the RMON pointer back to RT-11. 

48 i 
49 022736 HANUMP : 
ro i 
vi i; Turn of fF memory management 
ve i 
93 022736 105737 0000006 TSTB MEM256 3:33 Does machine have > 2565KB? 
94 022742 001403 BEQ 1 $33Br if not 

55 022744 042737 0000006 0000006 Bic #EMMAP, @HSROMMR 33; Turn of Ff extended memory addressing 
56 022752 042737 Q000006G 0000006 18: BIC #MMENBL,. @#SROMMR:i i; Turn of f memory mapping 
97 022760 012737 001200 0000006 MOV #1200, GHKPARS 33; Reset KPARS to its normal mapping
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HANUMP -- Turn off memory mapping to a handler 

38 i 

39 i; Restore RMON pointer to RTil 
60 ; 

61 022766 013737 000046’ 0000006 MOV RTMNVC, @#RMON 

62! ; 
63 i Enable interrupts 
64 3 

65 022774 ENABL 

66 3 

67 i Finished 

68 i 

69 023002 000207 RETURN 

33; Reset RMON pointer 

sEnable interrupts 

m
h
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FNDHRB -~- Try to find @ handler global region 

1 .SBTTL FNDHRB -- Try to find a handler global region 
2 BS me em me me a i en et am me ee ce eee meee a men ee me et eo 

3 i This routine is called to try to locate an allocated XM region with 
4 i €@a specified name. 

5 3 If a region control block with the specified name cannot be found, 

6 i the address of a free one is returned and the specified name is stored 
7 i into the free block. 
8 3 
9 ; Inputs: 

10 3 RS = Pointer to 2-word cell containing Rad50O name of region to be found. 
11 3 

12 s Outputs: 
13 i C~flag cleared ==> Found the specified RCB. 
14 3 Ri = Address of the RCB 
15 i C~flag set ==> Could not find the specified RCB. 
14 3 Ri= Pointer to a free RCB or O if no available RCB’s. 
17 F 

18 023004 010246 FNDHRB: MOV R2,—-(SP) 
19 i 

20 i; Search for specified RCB and also remember if we see a free RCB 
ail ; 
22 023006 005002 CLR R2 iSay no free RCB found 
23 023010 013701 0000006 MOV HANRCB, R1 ;Point to start of RCB area 
24 023014 005721 TST (Ri)+ iSkip over ~-1 word at front 
209 023016 005711 1s: TST (Ri) iWhat is the status of this RCB 
26 023020 001002 BNE 2% iBr if this is not a free RCB 
27 023022 010102 MOV Ri, R2 iRemember address of a free RCB 
28 023024 000412 BR 3H 
29 0239026 021127 177777 2%: CMP (R1),#-1 iAre we at the end of the list? 
30 023032 001412 BEG 4% iBr if yes 
31 023034 021561 9000006 CMP (R5),46¢(R1) iCompare the names 
32 023040 001004 BNE 3 iBr if don’t match 
33 023042 026561 000002 9000010 CMP @e(R5), 1OCR1) iCompare 2nd half of name 
34 023950 001417 BEG 6% Br if found the RCB we were searching for 
35 023052 062701 000012 38: ADD #12,R1 ;Point to the next RCB 
36 023056 000757 BR 1% sContinue searching 
37 3 
38 i; We could not find the specified RCB. 
39 i If there was a free one, initialize the name. 
40 i 

41 023060 010201 AS: MOV R2,R1 iWas there a free RCB? 
42 023062 001410 BEG wb: iBr if not 
43 023064 011561 600006 MOV (R5),6¢(R1) iSet name in the RCB 
44 023070 016561 o00002 000010 MOV 2(R5), 1O(R1) i (2nd word of name) 
45 023076 063761 000144’ QO00010 ADD CURDEV, 10¢(R1) iMake name unique to device 
46 023104 000261 aS: SEC ;Signal that we did not find the RCB 
47 023106 000401 BR oS 
48 ; 
49 si We found the RCB 
90 ; 

91 023110 000241 6%: CLC iSignal success on return 
ve ; 
a i; Finished 
24 i 

99 O23112 012602 9S: MoV (SP)+,R2 
96 023114 600207 RETURN
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HANXMR -- Allocate XM region during handler load 

1 .SBTTL HANXMR -— Allocate XM region during handler load 
2 Fe a a a a a 
3 i This rovtine can be called by a handler as its is being loaded to 
4 i allocate an XM region for the handler. 
re 3 

& i Inputs: 
7 i R2 = Number of 64—-byte units needed for XM region 
8 i 
9 i; Qutputs 

10 ; C-flag cleared ==> Successfully allocated a region 
11 i Ri = 64-byte address of base of allocated region 
le i R2 = Requested size 
13 i C~flag set ==> Could not allocate the region 
14 i R2 = Largest available region size 
15 i 
16 i Notes: FMEMLO and FMEMHI are used by this routine to indicate the 

17 i; bottom and top of the free memory area that can be allocated. 
18 i The allocation is done from the top of free memory downward. 
19 i FMEMHI is updated to have the new top of free memory after the 
20 ; allocation has been done. 
al ; 
22 023116 010046 HANXMR: MOV RO. -(SP) 
23 3 
24 3 Get the total amount of free memory space available now 

25 i; and see if the requested region can be allocated. 
2 ; 
27 023120 013700 000134’ MOV FMEMHI, RO i Top of free memory 
28 023124 163700 000136’ SUB FMEMLO, RO i~Base of free memory 
29 023130 020200 CMP R2,RO iDo we have room for the requested region? 
30 023132 101006 BHI a iBr if not 
31 3 
32 i There is room for the region so allocate it from the top of memory 
33 i 
34 023134 160237 000134’ SUB R2, FMEMHI iAllocate the region 
35 023140 013701 000134’ MOV FMEMHI, R1 sReturn the address of the base of the region 
36 023144 9000241 CLC iSignal success on return 
37 023146 0004062 BR 9S 
38 3 
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 i 
42 023150 010002 BS MOV RO, R2 iGet the size of the largest possible region 
43 0239152 000261 SEC iSignal failure on return 
44 3 
45 ; Finished 
AS i 
47 023154 012600 IF MOV (SP )+, RO 
48 023156 000207 RETURN 

ai
n.
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HANXMR -- Allocate XM region during handler load 

1 . IF NE. <PROASM— 1°> i If assembling for PDP-11 

2 .SBTTL SETMIO -—- Set up information about mapped devices 
3 J ee ee ce ee ma ce ma ea rs ee eee ee ct mn em ee nm sm et ee te nt ——— 

4 i SETMIO is called to set up information about which devices have to have 
2 ; their I/0 mapped through system buffers. I/0 mapping is done for DMA 

& i devices with 18-bit controllers being used on G@-bus systems with more 
7 i than 256Kb of memory. 
8 i The DX$MAP flag is set in the DVFLAG word for devices that require mapping. 
9 3 

19 i Inputs: 
11 i RS = Pointer to low-memory free area 
12 ; 

13 i Outputs: 
14 i MIOFLAG = O==>1/0 mapping not required for any device: 
15 i l1==>1I/0 mapping required for some device. 
16 j RS = Pointer to new low-memory free area. 
17 3 

18 023160 010146 SETMIO: MOV Ri, -(SP) 
19 i 
20 ; Determine if this machine requires mapping at all 

ai ; 

ee 023162 005727 90000006 TST #MIODBG sAre we debugging mapped 1/0 system? 
23 023166 001017 BNE at iBr if yes 

24 023170 032737 000001 000306’ BIT #EXTLSI, ICONFG is this a Q-bus machine with more than 254Kb? 
29 023176 001013 BNE 2s iBr if yes 
2o i 

27 i This is not a Q-bus system with more than 256Kb. 
29 3 Mapping is not required at all. 

29 3 

30 023200 012701 000002 MOV #2, R1 iGet initial device index number 
31 0239204 042761 0000006 0000006 14: BIC #DXS$MAP, DVFLAG(R1) iClear mapped-I/O fiag 
32 023212 062701 9000002 ADD #2,R1 iGet next device index 
33 023216 020137 0000006 CMP Ri, NUMDEV iMore to do? 
34 O23222 101779 BLOS 1t iBr if yes 
39 023224 000464 BR 9 
36 i 
37 i This is a @-bus system with more than 254Kb. 
38 s; See if any devices have requested mapped I/0. 
39 ; 
40 023226 005000 ae CLR RO iClear composite flag word 
41 023230 012701 9000002 MOV #2, R1 iInitialize device index number 
42 0239234 056100 0000006 38: BIS DVFLAG(R1),.RO iCambine flags from all devices 
43 023240 062701 000002 ADD #2, R1 iGet next device index number 
44 023244 020137 0000006 CMP Ri, NUMDEV iChecked all devices? 
45 023250 101771 BLOS 3 iBr if not 

46 023252 032700 0000006 BIT #DXSMAP. RO iDoes any device require mapping? 
47 023256 001447 BEQ I$ iBr if not 

4¢ i 
49 j I/O mapping is required 
20 ; 

S31 023260 105237 O00000¢6¢ INCB MIOFLG iRemember that mapping is required 
De 3 

| i Zero the area where we will build the control structures 
04 ; 
95 023264 113701 9000006 MOVB VMIOBF,R1i iGet # buffers wanted 
96 023270 070127 0000006 MUL #MIS¢SZ,Ri iTimes size for each control block 
57 023274 062701 o00000C ADD #MIONWBHEMWS$H5Z,.R1;i Add space for MIO wait blocks
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SETMIO -~- Set up information about mapped devices 

58 023300 006201 ASR 

59 0233902 010500 MOV 

60 023304 005020 4g: CLR 

61 0235306 077102 SOB 

62 i 

63 3 Allocate and 

64 i 

65 02939310 010537 000000¢G MOV 

66 023314 113700 0000006 MOVB 

67 023320 010501 oF: MOV 
68 029922 062701 O000006 ADD 

69 023326 005300 DEC 

70 023330 003404 BLE 
71 023332 010165 9000006 MOV 

72 023936 010105 MOV 

73 023340 000767 BR 

74 023342 010105 $$: MOV 

75 023344 010537 O000006 MOV 

76 023350 012700 1777776 MOV 

77 023354 010501 7H: MOV 
78 023356 062701 0000006 ADD 

79 023362 0101465 dO00000G MOV 

80 023366 010105 MOV 

81 023370 077007 SOB 

82 0233972 062705 0000006 ADD 

83 3 

84 i Finished 

85 i 

86 023376 012601 9S MOV 

87 023400 000207 RETURN 

88 . IFF 

89 ; 

90 i Define dummy 
91 i 

92 SETMIO: RETURN 

93 . ENDC 

Ri ;Set # words to zero 

R5, RO ;Get pointer to start of area 
(RO) + iZero the entire area 

Ri, 4% 

initialize the control structures 

RS» MIOBHD iStart of area for I/0 mapping control blks 
VMIOBF, RO iGet # buffers wanted 
R5,R1 iGet pointer to current control block 
#MISGSZ,R1 ;Get pointer to next control block 
RO iNeed to link more together? 
os iBr if nat 
Ri, MISLNK(RS) ;Set pointer to next control block 

Ri,RS sAdvance pointer to next block 
os ;See if more to do 
R1,R5 iSet pointer past last block 
RS, MIQWHD ;Start of wait blocks 
#MIONWB-1, RO iGet # wait blocks wanted - 1 
RS, R1 iGet pointer to current block 
#MWSSSZ,R1 iGet pointer to next block 
Ri, MWSLNKCRS) iSet pointer to next wait block 
Ri,RS sAdvance pointer to next block 
RO, 7% iLoop if more to allocate 

#MW$H$SZ,R5 sAllocate space for last block (with O link) 

(SP)+,R1 

i NE. <PROASM-1> 

routine for Pro 

iNE, <PROASN-1> 

—
/
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OVLPOS -~- Determine which overlays go over TSINIT 

C
O
N
 
Q
u
b
e
 

023402 
023404 
023406 
023410 
023412 

023414 

023420 
023424 
023430 
023434 
023440 
023444 
029446 
023452 
023456 
023462 
023464 
023466 
0239472 
023474 
023476 
023502 
023506 
023512 
023514 
023520 
023524 

023526 
023532 
023534 
023540 
023542 

010146 
010246 
010346 
010446 
010504 

004737 

062704 
042704 
010437 
012702 
005762 
001423 
016200 
016000 
012701 
020021 
001404 
020127 
103773 
000407 
005262 
016200 
072027 
060004 
062702 
020237 
103745 

020427 
103021 
012705 
160405 
072527 

000077 
000077 
000140 ’ 
000576 * 
000000 

000004 
0000006 
001026’ 

001034 ’ 

000002 
000000 
000006 

000006 
001024 ’ 

030004 ’ 

030066 ” 

177772 

.SBTTL OVLPOS ~- Determine which overlays go over TSINIT 
cmmee Senet eitee Gtme RyERe nneeD cones CuDK enAeD Come GHUNO SEGRE caRDE GAOT cmUF- somes CLITS OFEE: SHOES EDGIE SHEED CORES SERRE aDGEY GumE GIURE SIRES CRIED EEETS GIEED ORGND GuTTE TELE SITHD RIOT G5IED HORDE SOtED CONEY GATS HHORD SheED SELES SURES SMIED GNA SENN euUED CnneE enmae mines ovemD GEUFe qsege come 

QVLPOS is called to determine which system overlays are to be placed 
over the TSINIT code (specifically, between @OVLBAS and INITOP). 

eee cane coe cue ere 

3 Inputs: 

3 RS = Base address in TSINIT where overlays may be loaded. 

i Qutputs: 
; Overlay segment information is set up in OSTABL. 
3 OS$FLG(seg) = O==>Load seg into high memory; 1==>Load over TSINIT. 
; OVLBAS = Address of location within TSINIT where overlays start. 
i RS = Pointer past last overlay loaded over TSINIT. 

OVLPOS: MOV Ri,-(SP) 
MOV Ra. -~(SP) 
MOV R3, -(SP) 
MOV R4,-(SP) 
MOV RS, R4 Get address where we may load overlays 

i Build the table that holds information about the overlays 

CALL OVLBLD ;Build overlay information table 

i First determine how much space will be used by those overlays that are 
i forced to be loaded over TSINIT. 

ADD #43. ,R4 iBound address to 64-byte boundary 
Bic #77, R4 
MOV R4, OVLBAS sRemember address where we load overlays 
MOV #OSTABL, R2 iPoint to start of table 

1#: TST OS#SIZ(R2) iIs this overlay to be loaded? 

BEQ 2s iBr aif not 
MOV OS#OVL (R22), RO ;Point to linker-built entry 
MOV 0. ADR(RO), RO iGet RadSO segment ID 

MOV #LOWOVL, Ri sPoint to table of overlays to go over TSINIT 
Os: CMP RO, (R1)+ iMust this overlay go over TSINIT? 

BEG 4$ iBr if yes 
CMP Ri, #LOWEND iEnd of low-overlay table? 
BLO rank: iBr if not 
BR 2s i This overlay is not forced over TSINIT 

4A: INC OS#FLG(R2) iSet flag saying load over TSINIT 
MOV OS$SIZ(R2),.RO iGet # 64—-byte blocks needed for overlay 
ASH #6, RO iGet # bytes needed for overlay 
ADD RO, R4 iAdvance address within TSINIT 

a ADD #05$$5Z. R2 iPoint to entry for next segment 
CMP R2, OSLAST iHave we finished? 
BLO 1$ iLoop if not 

Determine how much memory space is available in TSINIT for other overlays 

CMP R4, #INITOP--5O. sAny space left for other overlays? 

BHIS 9S iBr if not 

MOV #INITOP, RS iPoint to top of overlay area 
SUB R4,R5 i Total space available for overlays 
ASH #-6, R5 iConvert to # 64-byte blocks 

a
n
.



a
.
 

TSINIT -- TSX startup initializ MACRO V05.04 Monday 14-Dec-87 08:35 Page 65-1 
QOVLPOS -- Determine which overiays go aver TSINIT 

28 i; Now begin loop which determines which other overlays go over TSINIT. 
09 i We do this in the order of largest to smallest to try to fill 
40 i the overlay area as completely as possible. 
61 3 

62 023546 004737 025004’ oF: CALL OVLTRY iTry to find largest overlay that will fit 

63 023552 103411 BCS 9S iBr if no more overlays will fit 
64 0239554 005262 000002 INC OS#FL¢E(R2) iRemember to load over TSINIT 
65 023560 016200 000000 MOV OS$SIZ(R2),.RO iGet # 64-byte blocks needed for overlay 
66 023564 160005 SUB RO, RS ;Reduce remaining free space in TSINIT 
67 023566 072027 000006 ASH #4, RO iGet # bytes needed for overlay 
68 023572 060004 ADD RO, R4 sAdvance overlay address in TSINIT 
69 023574 000764 BR 3t iSee if we can find more segments to load 
70 i 
71 i Finished 

72 3 
73 023576 010405 OF: MOV R4,R5 sReturn top-of-overlay address in RS 
74 023600 012604 MOV (SP)+,R4 
75 023602 012603 MOV (SP)+,R3 
76 023604 012602 MOV (SP)+,R2 
77 023606 012601 MOV (SP)+, R1 
78 023610 000207 RETURN 

Ma
n,
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OVLBLD -- Build overlay information table 

1 .SBTTL OVLBLD -- Build overlay information table 

2 Be mee en ce ee ea ay cn me i mm St mm em sg yay eee cy nme eee tem nx eet em me nm i en me a a 

3 i OVLBLD is called to build an overlay information table that is used 

4 i by TSINIT while loading TSX overlays into memory. 

7) i 
& 3 Outputs: 
7 ; Overlay segment information is set up in OSTABL. 
8 i OSLAST = Pointer past last entry in OSTABL. 
9 3 

10 023612 010146 QOVLBLD: MOV Ri.-(SP) 
11 023614 010246 MOV R2, ~{SP) 
12 023616 0103944 MOV RG. -(SP) 
13 3 

14 i Read ist block of SAV file to get pointer to overlay table 
15 ; 
16 023620 013702 O00152’ MOV WRKBUF, R2 iPoint to work buffer 
17 023624 .READW #AREA, #17, R2. #256.,#0 i read first block of the save file 
18 023660 103444 BCS ant iBr if error on read 
19 023662 0146201 000064 MOV 64¢(R2),R1 ipoint to the overlay table 
20 023666 001012 BNE 15% ibr if overlays exist 
ail i 

22 i Must be verion 3B overlays structure at absolute location. 
a3 ; 

24 023470 012737 000137 001000 MOV #137, @R1000 iposition jump instrucion over 3b ovly handler 
29 0234676 012737 do000000¢G 001002 MOV #$0VRH, @#1002 sposition overlay intercept location 
26 023704 012701 001104 MOV #1104,R1 ipoint to the overlay table 
27 023710 010137 000000¢ MOV Ri, OVRADD isave the address of the overlay table 
28 i 
29 ; Initialize the table that holds information about the overlays 
30 i 

31 023714 012703 000576’ 1S: MOV #OSTABL, R3 iPoint to table for overlay info 
32 023720 010163 000004 114: MOV Ri. OS#OVL (RG) iSave pointer to overlay control block 
33 023724 005063 000002 CLR OS$FLG(RS) Assume seg will be loaded in high memory 
34 023730 004737 024132’ CALL ALCOVL iDetermine if we should load this overlay 
35 023734 010263 000000 MOV Re, OS$SIZ(RG) isRemember total size of overlaytdata 
36 023740 062703 000006 ADD #0S$¢5Z,.R3 sPoint to next overlay table entry 
37 023744 062701 000006 Lakh: ADD #6, Ri ifind the next region 
38 023750 O21127 004537 CMP (Ri), #4537 iscompare with a <JSR RS. $OVRH> instruction 
39 023754 001361 BNE 114% ;Br if not at end 

40 023756 010337 001024’ MOV R3, OSLAST iSave pointer past last overlay table entry 
41 3 
42 i Finished 
43 i 
44 023762 012603 MOV (SP)+,R3 
45 023764 012602 MOV (SP)+,R2 
46 023766 012601 MOV (SP)+, Ri 
47 023770 000207 RETURN 

48 i 
49 i Error -- Read error occured while reading overlay table 
20 i 

91 0293772 ees : .PRINT #TSXHD 
92 024000 .PRINT #RDERR 
53 024006 O00137 004216’ JMP INISTP 

m
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GETMAP -- Load any mapped system code regions 

1 .SBTTL GETMAP -- Load any mapped system code regions 
= Be re cr ce ee eee acne eet at em ee, rm em mya myn, sn ee me eee em ee et em ct em i me ee ar me 

3 i GETMAP is called to load those system overlays that are placed 

4 ; in high memory. 
+e F 
& j Inputs: 
7 3 RS = 64—-byte block number of top of free memory. 
8 i 

9 i Outputs: 
10 ; RS = New 64—byte block number of top of free memory. 

11 3 

12 024012 010146 GETMAP: MOV Ri,-<(SP) 
13 024014 010246 MOV R2, -(SP) 
14 024014 010346 MOV R3,-(SP) 
15 024020 O10537 o00000¢G 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 
18 i} again to see which overlays need to be loaded. 
19 3 
20 024024 012703 000576’ MOV #0OSTABL, R3 ;Point to ist overlay table entry 
21 024030 004737 024276" 1g: CALL OP TOVL. iSee if this segment should be loaded 
22 024034 010263 000000 MOV Re, OS$SIZ(R3) iSave # 64-byte blocks needed for overlay 
23 024040 062703 000006 ADD #0S$4¢5Z,R3 ;Point to next overlay table entry 
24 024044 020337 001024’ CMP R3, OSLAST iChecked all entries in overlay table? 
29 024050 103767 BLO 1% iBr if not 
26 i . 
a7 i Load those overlays that go into high memory 
23 i 
29 024052 012702 000576’ MOV #OSTABL, R2 sPoint to ist overlay entry 
30 024056 005762 000000 38: TST OS#SIZ(Re) iIs this overlay segment wanted? 
31 024062 001405 BEG 4 iBr if not 

Se 024064 005762 000002 TST OS#FLGC(R2) sLoad over TSINIT or into high memory? 
33 024970 O01002 BNE 4% iBr if load over TSINIT 
34 024072 004737 025102’ CALL GETOVL iLoad overlay into high memory 
35 024076 062702 000006 4$: ADD #0S$6¢SZ.R2 sPoint to next overlay table entry 
36 024102 020237 001024’ CMP R2, OSLAST iHave we done all overlays? 
37 024106 103763 BLO 3S sLoop if not 
38 3 
39 i Finished 
4Q i 

41 024110 013700 9000000¢6 19S: MOV SMRSIZ, RO iGet memory pointer at start of allocation 
42 024114 160500 SUB R5, RO ;Calc amt of space allocated 
43 024116 010037 dO00000¢ MOV RO, SMRSIZ iSave total space used for mapped regions 
44 024122 012603 MOV (SP)+,R3 
45 024124 012602 MOV (SP)+, R2 
46 024126 012601 MOV (SP)+,R1 
47 024130 000207 RETURN 

a
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ALCOVL -- Allocate space for a system overlay region 

i .SBTTL ALCOVL -- Allecate space for a system overlay region 
2 5M eee me ee ess os ee ee ms em mu em i nya nee i ty ae -— ~— 

3 ; 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 
5 i; much space is needed for the code and data. 
& 3 
7 i Inputs: 
8 i R3 = Pointer to overlay table entry (OS5$xxx) 
> ; 

10 > Outputs: 
11 3 C-flag cleared ==> This segment is to be loaded. 
12 ; C-flagq set ==> Do not lead this overlay segment. 
13 j Re = # 64-Byte blocks needed for segment including data areas within it. 

14 3 

15 024132 010146 ALCOVL: MOV Ri,- (SP) 
16 ; 

17 j Get pointer to linker~build overlay entry for segment 

18 5 

19 024134 016301 000004 MOV OS#OVL(R3),.R1 iGet pointer to linker-built entry for seg 
20 3 
2i i Read in the first block of the overlay segment 
2a 3 
23 024140 013702 000152’ MOV WRKBUF, R2 iPoint to work buffer 
24 024144 .READW #AREA, #17, R2, #256.,0. BLAC(R1) ; read the first block 
29 024202 103415 BCS 3 iBr if read error 
2h i 

27 i Save the 3 character Rad5O segment ID in the ©. ADR cell of the 
28 3 linker-built overlay table entry for this segment. 
29 i 

30 024204 016261 000002 Q9Q00000¢6 MOV 2(R2),0. ADR(R1) i save the rad50 overlay identifier 
31 i 
32 3 Make sure the segment is not larger than 8Kb 
33 ; 

34 024212 016102 0000006 MOV 0.SIZ(R1),Re2 get the word count of the code region 
39 024216 006302 ASL R2 sconvert to byte count 
36 024220 020227 9020000 CMP Ra, #20000 icheck for 8kb overflow 
37 024224 101014 BHI 21% iBr if region is too big 
38 3 
39 i Don’t lead some optional segments if features were not selected 
40 3 in TSGEN. 
41 i 
42 024226 004737 024276’ CALL OP TOVL >See if we want to load this segment 
43 i 
44 i Finished 

435 i The C-flag is set or reset by OPTOVL. 
4d 3 
47 024232 012601 MOV (SP)+,R1 
48 024234 000207 RETURN 
49 ; 
30 i; Error -~ Error on reading from SAV file 
ol i 
ve 024236 3S .PRINT #TSXHD iPrint heading 
53 024244 .PRINT #RDERR s;Read error 
94 024252 000137 004216’ JMP INISTP sAbort initialization 
so F 

96 j Error -- Insufficient memory space to load run-time systems
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ALCOVL -- Allocate space for a system overlay region 

58 024256 eis: .PRINT #TSXHD 

39 024264 .PRINT #TSXSIZ 

60 024272 000137 004216’ JMP INISTP 

Page 68-1 

iPRINT HEADING 
;PRINT ERROR MESSAGE 
i ABORT INITIALIZATION
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OPTOVL -- Check for optional system overlay regions 

1 .SBTTL OPTOVL -- Check for optional system overlay regions 
2 JT ee ee me ee a ts te em mm ee rm nme mm me, mee mee mem ee me me ayn ny eee snes nm et ne a ee 

3 i OPTOVL is called to determine if a specific system overlay is or is 
4 i; not to be loaded based on sysgen options. 
3 i; This routine may also add space for buffers to the overlay regions size. 
& 3 

7 3 Inputs: 
8 ; R3 = Pointer to overlay table entry for segment (OS4%xxx) 

9 i 
10 3 Outputs: 

11 i C-flag cleared ==> Load this overlay. 
12 i C-filag set ==> Do not load this overlay. 
13 i R2 = # 64-byte blocks needed for code + data for the segment. 
14 i 
15 024276 010346 OPTOVL: MOV R3, -(SP) 
16 024300 010446 MOV R4,-(SP) 
17 024302 010546 MOV RS, -(SP) 
18 F 
19 ; Get the name of the overlay segment 

20 ; 

21 024304 016305 000004 MOV OSSOVL(RG). RS iGet pointer to linker-built entry 
22 024310 016504 9000006 MOV 0. ADR(RS), R4 iGet name of the segment 
a3 i 
a4 is Get size of code portion of overlay segment 
29 i 

26 0243914 016502 0000006 MOV 0. SIZ(R5), Re iGet # words needed by code portion of seg 

27 024320 006302 ASL R2 iConvert to # bytes 
28 i 

29 i See if this is an optional segment that we need to deal with specially 
30 i 
31 024322 012700 024346’ MOV #OVLLST, RO iPoint to overlay name list 
32 024326 020420 1g: CMP R4, (RO)+ iFound name of overlay? 
33 024330 001405 BEG 2 iBr if yes 
34 0243932 005720 TST (RO)+ iNo -- Skip over address word 
35 024334 020027 024432’ CMP RO, #OVLEND iChecked all names in the list? 
36 024340 103772 BLO 1¢ iLoop if not 
37 024342 000577 BR OOXYES jLoad this overlay 
38 i 
39 i Branch off to processing routine 

40 i 
41 024344 0001390 as JMP @(RO)+ sEnter processing routine for the overlay 
42 i 
43 i Table of overlay names and processing routines 

44 i 
45 . MACRO OVLTBL NAME 
46 .RADSO / ‘NAME ’/ 
47 . WORD GOR ‘NAME 
48 . ENDM OVLTBL 
49 i 
90 024346 OVLLST: 
91 024346 OVLTBL USR i TSUSR -- File management 

S32 024352 OVLTBL SPL i TSSPOL -~- Spooling system 
33 024356 OVLTBL LOK i TSLOCK -- Shared file record locking 
54 024362 OVLTBL MSG i TSMSG -- Inter-job message communication 

99 024366 OVLTBL SWP i; TSSWAP -- Job swapper 
96 024372 OVLTBL PLS i TSPLAS -~- PLAS support 
97 024376 OVLTBL SLE iTSSLE -- Single line editor
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i; TSWIN -- Display window management 
i; TSMIO -- Mapped I/0 
i TSCLO -- CL handler 
i TSDBUG -- Program debugger 
i TSCASH -- Data caching 
i TSDUMP -- Crash dump generator 

iGet # file cache entries 
iMultiply by size of each entry 
sAllocate space for directory cache 
iLoad the segment 

iAre there any spooled devices? 
iBr if not 

#<CSPLNB#512. >.R2; Reserve room for spool buffers 

iGet # blocks for spool file 
iBound up to byte boundary 
iDivide by 8 to get # bytes for table 
sRound up to word boundary 

sAdd space for spool file allocation table 
iLoad the segment 

iAny shared files? 
iBr if not 

iShared file data caching wanted? 
iBr if yes 
sReduce size of segment —- Leave out cache code 

iLoad the segment 

i3Is message communication facility wanted? 
iBr if not 
iSpace for message channel blocks 

iNumber of message request blocks 
i Times size of request block 

iMax # chars in a message 

iBound up to word 
iReserve whole number of words 
iPlus space for message header 
i Times maximum number of messages 
iSpace for message buffers 

OPTOVL -- Check for optional system overlay regions 

58 024402 OVLTBL WIN 
99 024406 OVLTBL MIO 
60 024412 OVLTBL CLO 
61 024416 OVLTBL DBG 
62 024422 OVLTBL CSH 
63 024425 OVLTBL DMP 
64 024432 OVLEND: 
69 i 

64 i File management 
67 i 

68 024432 013703 0000006 DORUSR: MOV VNFCSH, R3 
6? 024436 070327 90000006 MUL #FC$$SZ,R3 
70 024442 060302 ADD R3, R2 
71 024444 9000536 BR QDOXYES 
7a i 
73 i Spooling system 
74 3 

75 024446 005727 0000006 DORSPL: TST #SPLND 
76 024452 001530 BEQ COXNO 
77 024454 062702 900000C ADD 
78 024460 013703 O000000¢ MOV NSPLBL, RS 
79 024464 062703 000007 ADD #7,R3 
80 024470 O72327 177775 ASH #-93,R3 

81 024474 005203 INC R3 
B82 024476 042703 000001 BIC | #1,R3 
83 024502 0603902 ADD R3,. R2 
84 024504 000516 BR QOOXYES 
85 3 

BS + Record locking system 
87 3 

88 024506 005737 0000006 DORLOK: TST VMXSF 
89 024512 001510 BEG OOXNO 
90 024514 005737 dO00000¢6 TST VNUMDC 
91 024520 001110 BNE QOXYES 
92 024522 162702 90000006 SUB #DCCSIZ, Re 
93 024526 000505 BR OOXYES 
94 i 

95 i Message communication system 

96 3 
97 024530 013703 90000006 QBORMSG: MOV VMAXMC, R23 
98 024534 001477 BEG OOXNO 
99 024536 070327 0000006 MUL #MB$$SZ,.R3 

100 024542 0460302 ADD R3; R2 
101 024544 013703 0000006 MOV VMXMRB,.R3 
102 024550 070327 90000006 MUL #MR$$SZ,R3 
103 024554 060302 ADD R3,R2 
104 024556 013703 9000006 MOV VMSCHR, RG 
105 024562 005203 INC R3 
106 024564 042703 000001 BIC #1,R3 
107 024570 062703 9000000¢G ADD #MUSTXT, RO 
108 024574 070337 oO000000¢ MUL VMXMSG, RS 
109 024600 060302 ADD R3,R2 
110 024502 000457 BR OOXYES 
111 3 
1i2 i PLAS support 
113 i 

114 024504 013703 0000006 QOORPLS: MOV VPLAS, R3 iPLAS support wanted?



TSINIT -- TSX startup initializ MACRO VO5.04 Monday 14-Dec-87 08:35 Page 69-2 

a
m
,
 

OPTOVL -- Check for optional system overlay regions 

115 024610 001451 BEG DOXNO iBr aif not 
116 02412 062703 000021 ADD #17.,R3 iBound up # blocks 
117 024616 O72327 177775 ASH #-3,R3 iGet # bytes needed for swap file bit map 
118 024622 060302 ADD R3.R2 iReserve room for swap file bit map 
119 024624 000446 BR OOXYES iLoad the segment 
120 F 

121i i Job swapper 
122 i 

123 024626 105737 000000¢6 OORSWP: TSTB VSWPFL iIs this a swapping system? 
124 024632 001440 BEQ OOXNO iBr if not 
125 024634 000442 BR QOXYES iBr if yes -- Load the segment 
126 i 
127 i Single line editor 
128 j 

129 024636 105737 000006 OHORSLE: TSTB VSLEDT iIs SL editor wanted? 
130 024642 001434 BEG OOXNO iBr if not 
131 024644 000436 BR DOXYES ijLoad the segment 
132 3 

133 i Display windows 

134 i 

135 024646 013703 90000006 OORWIN: MOV VMXWIN, R3 iAre any display windows wanted? 
136 024652 001430 BEQ OOXNO iBr if not 
137 024654 070327 90000006 MUL #DW$$SZ,R3 sAmt of space needed for window control blks 
1398 024660 060302 ADD R3, R2 sAdd to size of overlay 
139 024662 000427 BR OOXYES iLoad the segment 
140 3 
141 i Mapped I/0 
142 F 

143 024664 105737 0000006 QOORMIO: TSTB MIOFLG iIs I1/0 mapping needed? 
144 024670 001421 BEQ OOXNO iBr if not 
145 024672 000423 BR OOXYES ijLoad the segment 
146 ; 

147 i CL handler 
148 i 
149 024674 005727 0000006 DORCLO: TST #CLTOTL sAny I/0 lines? 
150 024700 001415 BEG OOXNO iBr if not 
151 024702 000417 BR QOXYES iYes, load the segment 
152 i 

153 i Program debugger 
154 i 

155 024704 105737 0000006 OORDBG: TSTB VDBFLG iIs the program debugger wanted? 
156 024710 001411 BEQ OOXNO iBr if not 
157 024712 000413 BR ODOXYES iLoad this segment 
158 ; 

159 i Data caching 
160 i 
161 024714 005737 0000006 OORCSH: TST CSHALC iIs data caching wanted? 
162 024720 001405 BEQ DOXNO iBr if not 
163 024722 000407 BR OOXYES iLoad this segment 
164 i 

165 i Crash dump generator 
164 3 

167 024724 105737 0000006 QOORDMP: TSTB VSYDMP iIs dump facility wanted? 
168 024730 001401 BEQ 00XNO iBr if not 
169 024732 0004023 BR OOXYES iBr if yes 
170 ; 
171 i Don’t load this segment
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Re 

QOXFIN 

this segment 

OPTOVL -- Check for optional system overlay regions 

172 i 
173 024734 005002 OOXNO: CLR 
174 024736 000261 SEC 
175 024740 O00415 BR 
176 i 
177 i Load 
178 3 
179 024742 005202 DOXYES: INC 
180 024744 042702 000001 BIc 

181 024750 O20227 020000 CMP 
182 024754 101402 BLOS 
183 024756 012702 020000 MoV 

184 024762 062702 000077 is: ADD 
185 024766 072227 177772 ASH 

186 024772 o000241 CLC 
187 i 
188 i Finished 
189 i 
190 024774 012605 QOXFIN: MOV 
191 024776 012604 MOV 
192 025000 012603 MOV 
193 025002 000207 RETURN 

Re 
#1,R2 
Re, #8192. 
1% 
#8192.,Re2 
#63. ,Re 
#-46, R2 

(SP)+,R5 
(SP )+,R4 
(SP)+,.R3 

iSay no space needed for overlay 
Signal don’t load the segment 

;>Make sure size is even 

}Don’t allow code + data to exceed 8Kb 
iBr if ok 

iNote, init code in segment will truncate dat 
iConvert to # 64—-byte blocks 

sSignal to load the segment
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OVLTRY -- Find an overlay to place over TSINIT 

i .SBTTL OVLTRY -- Find an overlay to place over TSINIT 
2 Bm mee er em mim ee a a eee ere ee ea em at et io a 

a i OVLTRY is called to identify the largest overlay segment which 

4 i will fit in the TSINIT area and which is not aiready marked to go 
9 i over TSINIT. 
& 3 

7 3 Inputs: 
8 i RS = # 64-byte blocks available for segment in TSINIT. 
9 i 

10 ; Outputs: 

11 ; Re = Pointer to OSTABL entry for segment 
12 ; C-flag set ==> No more segments will fit. 
13 3 
14 025004 010346 OVLTRY: MOV Ro, -(SP) 
15 i 
16 i Begin loop to examine all segments 

17 3 

18 025006 0905002 CLR Re ;Say we haven’t found any segment yet 
19 0259010 012703 000576’ MOV #0STABL, R3 iPoint to entry for ist segment 
20 025014 005763 000000 1: TST OS#S1IZ(R3) iIs this segment to be loaded? 
21 025020 001415 BEQ 2s iBr if not 
ee 025022 005763 9000002 TST OS#FLG(RG) iIs this segment already over TSINIT? 
23 025026 001012 BNE as Br if yes 
24 025030 026305 9000000 CMP OS$SIZ(R3B),.RS5 iWill this segment fit? 
29 025034 101007 BHI 2 iBr if not 
26 025036 005702 TST R2 iHave we found any other seg yet? 
27 025040 001404 BEQ 3S iBr if not 
28 025042 026362 000000 900000 CMP OS#$SIZ(R3), OSS$SIZ(R2) ; Is new seg larger than old? 
29 025050 101401 BLOS as ;Br if not 
30 025052 010302 3H: MOV R3, Re iRemember largest segment 
31 025054 062703 000006 2s: ADD #O0S$85Z,R3 iPoint to entry for next segment 
32 025060 020337 001024’ CMP R3: OSLAST iHave we checked all segments? 
33 025064 103753 BLO 1% sLoop if not 
34 i 
39 is Finished 
36 ; 
37 025066 000241 CLC iAssume we found a segment 
38 025070 005702 TST R2 iDid we find a segment that will fit? 
397 025072 001001 BNE 9S iBr if yes 
40 025074 O00261 SEC sSignal failure on return 
41 025076 012603 78: MOV (SP)+,R3 
42 025100 000207 RETURN
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GETOVL -- Load system overlay into high memory 

1 .SBTTL GETOVL -- Load system overlay into high memory 
2 5 em a ma ce, me a een ee a em et em ea eee ame eee en im et es ier ee ere 

3 i; GETOVL is called to load a system overlay into high memory. 
4 3 
be) j Inputs 

6 ; Re = Pointer to overlay table entry for segment in OSTABL. 

7 3 RS = 64-byte physical memory block number where seg is to be loaded. 
8 i 

9 3 Outputs: 

10 3 RS = Update 64—-byte physical memory block pointer for next segment. 
11 3 
12 025102 GETOVL: 
13 ; 

14 i Allocate space for the overlay segment 
15 ; 
16 025102 1466205 000000 SUB OS#$SIZ(R2),.R5 sAllocate space for overlay 
17 025106 020527 001600 CMP RS, #14600 iAre we about to run over RT-117 
18 025112 103405 BLO 10% ;Br if yes -~- Insufficient memory 
19 i 
20 ; Remember the base address of some key segments 

ai ; 
22 025114 004737 004604’ CALL KEYSEG iRemember address of some segments 
23 i 

24 i Load the segment 
20 i 
26 025120 004737 025146’ CALL LODOVL iLoad the segment 
a7 j 
2a i Finished 
29 3 

30 025124 000207 RETURN 
ai i 

ae i Error: Memory overflow 
33 i 

34 025126 108: .PRINT #TSXHD 
35 025134 .PRINT #TSXSIZ 
36 025142 000137 004216’ wJMP INISTP
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LODOVL --~ Read and relocate system overlay 
Soon Wem even! aonnt emEU Seent NOGtD ances cteut Gnete carer Geta: CEGET OnED! HELEN SEED SED. UGW CONE SOU: qnees EPEDD GUID Ghint ShAiE GhOED Gam) ELECE FETED erage OREM CONS: exinde Gente VANES aineD CEEEE SUD BERET OHNE GLUED SOUED SOM? SRUE! CONEE CUES SOLER CONEY UOULP AetEE GERAD ELITE GOGH SINUS COURS GOED GOUDE SALPE CUED GO0ES SRIEE GOEtD SOMES CRNIG guAgh GOCE: GARDE REINS HOGED ONDE DODO flee ODES came aeube ettwE 

LODOVL is called to load a system overlay region into memory. 

R2 = Pointer to OSTABL entry for segment being loaded. 
64-byte physical memory block number where segment is to be loaded. 

Ri, -<(SP) 
R2, -( SP) 
RG. —-(SP) 
R4,~-(SP) 
RS. -(SP) 

about size of the overlay and position within SAV file 

OS#OVL (R22), R1 sGet pointer to linker-built segment entry 
0O.SIZ(R1),R3 iGet size of overlay segment (# words) 
O. BLA(R1), FILBLK; Get block in SAV file where segment starts 
R3, Re Get total number of words in segment 
#255. .Re sround to the nearest number of blocks 
R2 ;Divide by 256. words per segment 
#177400, Re 
RS,0. PAR(R1) 

skill sign extension bits 
iRemember where segment is being loaded 

next block of overlay segment into low-memory buffer 

WRKABUF, R4 iPoint to work buffer 

#AREA, #17,R4,. #256. ,FILBLK sread a block 

2h iread error occured 

from low buffer to high position in memory 

LODOVL -- Read and relocate system overlay 

1 . SBTTL 

= i 

3 3 

4 3 

He) ; Inputs: 
& 3 

7 j RS 

8 3 

9 025146 010146 LODOVL: MOV 

10 025150 010246 MOV 

11 025152 010346 MOV 

12 025154 0104465 MOV 

13 025156 010546 MOV 

14 

15 3 

16 ; Get info 

17 F 

18 025160 016201 000004 MOV 

19 025164 016103 d000000G MOV 

20 025170 016137 Oo00og000¢6 000142’ MOV 

21 025176 010302 MOV 

2@e 025200 062702 000377 ADD 

23 025204 000302 SWAB 
24 025206 042702 177400 BIC 

25 025212 010561 o000000¢ MOV 

24 i 

27 3 Read 

28 3 

29 025216 013704 000152’ 108: MOV 

30 025222 . READW 

31 025260 103446 BCS 

32 3 

33 i Move 

34 ; 

35 025262 012701 9000006 MOV 
36 025266 012700 000400 MoV 

37 025272 020300 CMP 

38 025274 103001 BHIS 

39 025276 010300 MOV 

40 025300 160003 2s SUB 

41 025302 DISABL. 
42 0253910 013746 9000000C MOV 

43 025314 010537 9o000000¢G MOV 

44 025320 052737 0000006 000000G BIS 

45 025326 105737 o00000G TSTB 

46 025332 001403 BEQ 

47 025334 052737 oO00000¢6 0000006 BIS 

48 025342 012421 11%: MOV 

49 025344 077002 SOB 

50 0253446 105737 0000006 TSTB 

51 025352 001403 BEG 

52 025354 042737 0000006 0000006 BIc 

53 025362 042737 O00000¢6 0000006 12¢: BIc 

54 025370 012637 0000006 MOV 

95 025374 ENABL 

56 025402 0462705 000010 ADD 

97 025406 005237 0001427 INC 

#VPARS, Ri iget the virtual address of the mapped region 
#256. ,RO iobtain the number of words to move 
R3, RO iDo we need to move as manu as 256 words? 
2s ;Br if yes 
R3, RO iGet number of words to move for last block 
RO, R3 ;Get number of words left after this move 

i## Disable interrupts *+# 

@#KPARS, —( SP) issave the contents of the mapping register 
RS, GHAPARS ichange the mapping register 
#MMENBL, @#SROMMR: enable memory management 
MEM256 iDoes machine have at least 256Kb of memory? 
11% iBr if not 
#EMMAP, G@#SR3EMMR i enable extended memory addressing 
(R4)+4+, (RL)+ imove into high memory 
RO, 11% 
MEM254 iDoes this machine have at least 254Kb? 
12s iBr if not 
#EMMAP, GHSROMMR idisable extended memory management 
#MMENBL, G@#SROMMR:i disable memory management 
(SP )+, @HKPARS irestore the mapping register 

i## Enable interrupts ## 
jadvance 64-byte block # by 512-bytes 
iincrement file block # 

#10,R5 
FILBLK 

F a
d
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oh: 

LODOVL -- Read and relocate system overlay 

58 025412 005302 
59 025414 001402 
60 025416 000137 025216’ 
61 ; 
62 i 
63 i 
64 025422 012605 7S: 
65 025424 012604 
66 025426 012603 
67 025430 012602 
68 025432 012601 
69 025434 000207 
70 i 
71 i 
72 i 
73 025436 ae 
74 025444 
735 025452 000137 004216’ 

Finished 

DEC 
BEQ 
JMP 

MOV 
MOV 
MOV 
MOV 
MOV 
RETURN 

.PRINT #TSXHD 

Re 
vo 
10% 

loading the segment 

(SP)+,R5 

(SP)+, R4 
(SP)+,R3 
(SP)+,R2 
(SP)+,R1 

Error occurred on read 

.PRINT #RDERR 
JMP INISTP 

iMore to be copied? 
iBr if not 

iRead and copy rest of mapped segment 

iPrint heading 
;Read error 

sAbort initialization 

ma
im
,
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GETSRT ~~ Load any shared run-time systems 

1 .SBTTL GETSRT -- Load any shared run-time systems 
2 5mm em mc meee et i a a i i it ie i et ts 
oe} ; GETSRT is called to load into memory a shared run-time system. 
4 i Shared run-time systems are loaded into the top of memory. 
2 i 
& 3 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 i Outputs: 
1i F RS = New top of memory block number 
12 F 
13 025456 010146 GETSRT: MOV Ri. -(SP) 
14 025460 010246 MOV R2,—-(SP) 
15 025462 010346 MOV R3, -(SP) 
16 025464 010446 MOV R4,-<(SP) 
17 j 
18 + See if this is a dummy run-time entry to allow for patching 
19 ; 
20 025466 021127 00000006 CMP (R11), #DMYDEV i;Dummy run-time entry? 
2@l 025472 001540 BEQ 7% iBr if yes 
22 i 
2a 3 Try to open a channel to run-time file 
24 i 
25 025474 . LOOKUP #AREA, #1, R1 ;OPEN CHANNEL TO RUN-TIME FILE 
26 025512 103010 BCC Bt 3BR IF OPEN WAS SUCCESSFUL 
27 i 
28 i Cannot open shared run-time file. 
29 is See if he wants to abort or continue. 
30 3 
31 025514 105737 0000006 TSTB VINABT i ABORT OR CONTINUE 
32 025520 001132 BNE 9 iBR IF ABORT WANTED 
33 025522 005041 o00000¢6 CLR RTSNAM(R1I) iMark run-time as not-available 
34 025526 005061 0000026 CLR RT#NAM+2(R1) 
35 025532 9000520 BR 7% GO LOAD NEXT RUN-TIME SYSTEM 
36 i 
37 + Set up information about position of run-time in physical memory 
38 3 
39 025534 116102 0000006 BS: MOVB RTSSKP(R1),R2 iGET # BLOCKS TO SKIP AT FRONT OF RUN-TIME 
49 025540 042702 177400 BIC #°C377,R2 iCLEAR SIGN EXTENSION 
41 025544 160200 SUB R2,RO iGET # BLOCKS TO READ (LOOKUP SET ROW SIZE) 42 025546 0105461 9000006 MOV RS. RT#TOP (RI) iSET 64-BYTE BLOCK # ABOVE TOP OF RUN-TIME 
43 025552 0100023 MOV RO,R3 GET # Si2-BYTE BLOCKS IN RUN-TIME 
44 025554 072027 0600003 ASH #3, RO iCONVERT TO # 64-BYTE BLOCKS 
45 025560 160005 SUB RO. RS iCALCULATE BASE 64-BYTE BLOCK # OF RUN-TIME 
46 025562 020527 001600 CMP RS, #1600 sARE WE ABOUT TO RUN OVER RT-117 
47 025566 103530 BLO 11% iBR IF YES 
48 025570 0105461 o00000¢6 MOV RS. RTS$BAS(RI) iSET BASE 64-BYTE BLOCK # OF RUN-TIME 
49 i 
20 + Read run-time system into memory and position in high-memory 
ol i 
ve 025574 010546 MOV RS, -(SP) iSave address of bottom of run-time 
93 025576 013704 000152’ 4: MOV WRKABUF, R4 *Point to work buffer 
94 025602 .READW #AREA, #1,R4,#256.,R2 ;READ A BLOCK OF RUN-TIME FILE 
whe) + Use memory management to access high-memory area. 
~6@ 025636 012701 d000006 MOV #VPARG6, R1 iGET VIRTUAL ADDRESS OF PARS ADDRESS REGION 
97 025542 010537 o00000¢6 MOV RS, @HUPARS i SET USER-MODE PARS MAP OFFSET VALUE
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SETSRT -~ Load any shared run-time systems 

58 025546 012737 077406 0000006 MOV #077406, @HUPDRS ; SET PDR TO ALLOW FULL ACCESS TO PAGE 
59 0254554 052737 0000006 0000006 BIS #UPMODE, G@#PSW ;SET PREVIOUS-MODE = USER FOR MTPD ACCESS 
60 025562 012700 000400 MOV #256. ,RO iGET # WORDS TO MOVE 
61 025466 DISABL i## Disable interrupts *+# 
62 025574 052737 O000000¢6 O00000G Bis #MMENBL, @#SROMMR:i enable memory management 
63 025702 105737 0000006 TSTB MEM256 i DOES THIS MACHINE HAVE AT LEAST 256KB? 
64 025706 001403 BEG 3 iBR IF NOT 
65 025710 052737 0000006 90000006 BIS #EMMAP, @#SR3MMR i enable extended memory addressing 
66 025716 012446 3H: MOV (R4)+, -(SP) i TRANSFER DATA FROM BUFFER TO HIGH MEMORY 
67 025720 106621 MTPD (R1L)+ 
68 025722 077003 SOB RO, 3% 
69 025724 105737 0000006 TSTB MEM256 #DOES THIS MACHINE HAVE AT LEAST 256KB?7 
70 025730 001403 BEQ 31% #BR IF NOT 
71 025732 042737 9000006 000000¢ Bic #EMMAP, @#SRSOMMR ; DISABLE EXTENDED MEMORY MANAGEMENT 
72 025740 042737 d0000006 0000006 314: BIc #MMENBL, G#SROMMR: DISABLE MEMORY MANAGEMENT 
73 025746 ENABL. i## Enable interrupts #+# 

74 025754 062705 oOo00010 ADD #10,R5 i; ADVANCE 64-BYTE BLOCK # BY 512-BYTES 
75 025760 005202 INC R2 i; INC FILE BLOCK # 
76 025762 077373 508 R3, 4% ;READ AND COPY REST OF FILE 
77 ; 
78 i Finished loading the run-time system. 
79 i 

80 025764 012605 MOV (SP)+,R5 
81 025766 .CLOSE #1 
82 ; 
83 i Finished 
84 i 

85 025774 012604 7: MOV (SP )+, R4 
86 025776 012603 MOV (SP)+,R3 
87 026000 012602 MOV (SP)+,R2 
88 026002 012601 MOV (SP)+,R1 
B89 026004 000207 RETURN 
90 3 
71 s Error -- Cannot find run-time system file 
92 i 
93 026006 I$ .PRINT #TSXHD iPRINT MESSAGE HEADING 
94 026014 .PRINT #COSRT i PRINT ERROR MESSAGE 
95 026022 012702 000004 MOV #4,R2 ;PRINT 4 RADSO VALUES 
96 026026 012100 10$: MOV (R1i)+, RO iGET PART OF NAME 
97 026030 004737 O30012’ CALL PRTRSO sPRINT RADSO VALUE 
98 026034 077204 50B R2, 10% 
99 9026036 .PRINT #CRLF isEND LINE 

100 0269044 000137 9004216’ JMP INISTP s;ABORT INITIALIZATION 
101 i 
102 i Error -- Insufficient memory space to load run-time systems 
103 F 
104 026050 11: .PRINT #TSXHD ;PRINT HEADING 
105 026036 .PRINT #SRTOVF iPRINT ERROR MESSAGE 
106 026064 000137 004216’ JMP INISTP iABORT INITIALIZATION
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.SEBTTL CSHBUF -- Allocate space for data cache tables 

Allocate space for data cache blocks and control tables. 

R4 = 64-byte block number of base of free memory. 
RS = 64—-byte block number of top of free memory. 

RS = Updated 64-byte block number of top of free memory. 

Re. -(SP) 
RG. -( SP) 

See if data caching is wanted 

CSHALC, VCSHNB 
CSHALC, Re 
9 

iSet # blocks in use = # blocks allocated 

iDid used request data caching? 
Br if not 

Calculate number of 64-byte blocks needed for each cache control table 

#31.,R2 
#-9.,Re2 

;Bound up to 32 word block 
Convert to # 64—-byte blocks 

Compute total space that will be used by all cache data 

CSHALC, R3 
#3, R3 
#8.,RO 
Re, RQ 
RO, 1% 
RO, CSHSIZ 

iGet # blocks in cache 

Get # 64—-byte blks used by cache data buffers 
iGet number of cache control tables 

sAccumulate total space needed 

Save total space used by cache data 

ere is enough memory space available for the specified cache 

RS, RO 
R4, RO 
R3. RO 
10% 

;Get top of memory address 
sCompute # free 64-byte blocks 
iIs there enough total space? 
iBr if not 

Allocate space for cache data buffers 

CSHBUF -- Allocate space for data cache tables 

1 

2 3 

a ; 

4 3 

2 3 Inputs: 
& ; 

7 3 

8 3 

9 i Outputs: 
10 3 

ii 3 

12 026970 010246 CSHBUF: MOV 

13 026072 010346 MOV 

14 i 

15 i 

16 F 

17 026074 013737 0000006 0000006 MOV 

18 026102 013702 d000000C MOV 

19 026106 001464 BEQ 

2O 3 

ai i 

2a ; 

23 026110 062702 000037 ADD 

24 026114 O72227 177773 ASH 

= 3 

a7 ; 

2B 026120 013703 0000006 MOV 

2? 026124 072327 000003 ASH 

30 026130 012700 000010 MOV 

31 026134 060203 1: ADD 

32 026136 077002 SOB 

33 026140 010337 000000¢ MOV 

34 3 

Me 3 See if th 

36 i 

37 026144 010500 MOV 

38 026146 160400 SUB 

39 026150 020300 CMP 

40 026152 103045 BHIS 

41 i 

42 ; 

43 ; 

44 026154 013700 0000006 MOV 

45 026160 072027 000003 ASH 

4& 026164 160005 SUB 

47 026166 010537 0000006 MOV 

48 ; 

49 ; Allocate 

re @] 3 

91 026172 160205 SUB 

Se 026174 010537 990000006 MOV 

2a 026200 160205 SUB 

34 026202 010537 99000006 MOV 

29 026206 160205 SUB 

56 026210 010537 990000006 MOV 

97 026214 i60205 SUB 

CSHALC, RO 
#3, RO 
RO. RS 
RS, CSHBFP 

iGet # blocks in data cache 

sGet # 64—-byte blocks needed for allocation 
sAllocate space for cache data buffers 
iSave pointer to base of buffer area 

space for each control table 

R2,R5 
RS. CASBLK 
Re, RS 
RS, CASDVU 
R2, RS 
RS, CASWCT 
Re, R5 

iAllocate space for table 
iBlock number associated with entry 
sAllocate space for table 
iDevice and unit number 
iAllocate space for table 
iNumber of words 
iAllocate space for table 

m
a
.
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RS. CASUFL 
R2,R5 
RS, CASUBL 
R2,R5 
RS, CASHFL 
Re, RS 
RS, CASHBL 
R2,R5 
RS, CASHSH 
RS, #14600 
10% 

(SP)+,R3 
(SP)+,Re2 
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sLRU chain forward link 
iAllocate space for table 
#LRU chain backward link 
iAllocate space for table 
iHash chain forward link 
sAllocate space for table 
iHash chain backward link 
+Allocate space for table 

iHash chain list heads 
iDid we run over RT-117 
iBr if yes 

i Insufficent memory space available for cache data 

CSHBUF -- Allocate space for data cache tables 

5B 026216 010537 0000006 MOV 
59 026222 160205 SUB 
60 026224 010537 oO000006 MOV 

61 026230 160205 SUB 
62 026232 010537 0000006 MOV 

63 026236 160205 SUB 
64 026240 010537 dO00000¢6 MOV 

65 026244 160205 SUB 
66 026246 010537 000000¢ MOV 

67 026252 020527 001600 CMP 
68 026256 101403 BLOS 
69 i 
790 i Finished 
71 i 
72 026260 012603 9¢: MOV 
73 026262 012602 MOV 
74 026264 000207 RETURN 
73 i 
76 
77 i 
78 026266 108: . PRINT 
79 026274 . PRINT 
80 026302 000137 004216’ JMP 

#TSXHD 
#C SHOVE 
INISTP 

iPrint heading 
iOverlow message 

iAbort the initialization
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CSHBUF -~- Allocate space for data cache tables 

1 . IF EQ, PROCID iDon’t allow ODT for production PRO version 

2 .SBTTL GETODT -- Load ODT 
3 ee re et ee eee ee ee eee ae ea see ae a a, ene em em me et ee i —— oe oe ce en ec ns ee em a ee 

4 j GETODT is called to load ODT into memory above TSX and transfer control 

3 3 to it. On return, ODT has been started. 

on i 

7 ; Inputs: 
8 ; RS = Address where ODT is to be loaded. 

9 3 

10 i Outputs: 

11 3 RS = Address above top of ODT. 
12 3 

13 026306 010146 GETODT: MOV Ri,-<(SP) 
14 026310 010246 MOV R2, -(SP) 
15 026312 010344 MOV R32, -(SP) 
16 0263914 010446 MOV R4,-(SP) 
17 3 

18 i Try to lookup ODT rel file. 
19 3 

20 026316 . LOOKUP #AREA, #1. #0DTBLK ; LOOKUP ODT REL FILE 
21 026336 103010 BCC 1% i BR IF FOUND IT 
22 026340 .PRINT #TSXHD i CAN’T FIND ODT 
23 0263465 .PRINT #NOODT 
24 026354 000137 004216’ JMP INISTP is ABORT INITIALIZATION 
eo i 

2h i Read first block of ODT file and determine size of ODT. 

a7 F 

28 026360 062705 000310 1%: ADD #200.;,R5 iRESERVE SPACE FOR ODT STACK 
29 026364 010500 MOV R5,R0O i CHECK MEMORY ADDRESS FOR OVERFLOW 
30 026366 062700 001000 ADD #512.,R0 
31 026372 004737 027622’ CALL CHKMEM 
32 026376 .READW #AREA, #1.R5, #256. , #O 
33 026432 103002 BCC 2s iBr if no read error 

34 026434 000137 027016’ JMP ODTRDX ;Read error 
35 026440 016502 000052 ag MOV RSZ(R5),R2 ;GET SIZE OF ODT 
36 026444 010203 MOV R2,R3 
37 026446 060503 ADD RS,R3 ;GET ADDRESS ABOVE TOP OF ODT 
38 026450 010300 MOV R3, RO i CHECK MEMORY ADDRESS FOR OVERFLOW 
39 026452 004737 027622’ CALL CHKAMEM 
40 026456 000241 CLC 
41 026460 006002 ROR R2 ;GET # WORDS IN ODT 
42 i Get starting address of ODT 
43 026462 016500 000040 MOV STA(RS),.RO iGET OFFSET TO START ADDRESS 
44 026465 162700 001000 SUB #O0DTBAS,; RO i CALCULATE ABSOLUTE STARTING ADDRESS 
45 026472 0460500 ADD RS, RO 
46 026474 010037 000300’ MOV RO, ODTSTA i THIS IS REAL STARTING ADDRESS 
47 026500 016501 000062 MOV RBD(RS).R1 iGET # OF BLOCK WITH RELOCATION INFO 
48 3 

49 + Read in ODT rel file image. 
50 3 

S1 026504 .READW #AREA, #1,.R5, Re, #1 
S52 026540 103526 BCS ODTRDX ;BR IF READ ERROR 
se i 
S54 ; Relocate addresses in ODT. 

ke Bw ; RS = Address of base of ODT; RB = Address above top of ODT. 
56 j Ri = Block number in rel file of start of relocation info. 

a7 3 

Mi
n.
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GETODT -~- Load ODT 

58 
59 
40 
61 
62 
63 
64 
65 
66 
&7 
68 
49 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
=e) 
81 
a2 
83 
a4 
85 
86 
87 
88 
a9 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 026726 012700 000000’ 

0000006 
09000006 

113 
114 

026542 
026546 

026552 
026560 
026566 
026574 
026576 

026602 
026640 
026642 
026646 

0264650 
026654 
026556 
026662 
026664 
026566 
026670 
026672 
026674 
026476 
026700 
026702 
026704 
026710 
026712 
026716 

026720 

026732 
026736 

010337 
010337 

013737 
013737 
062737 
010504 
142704 

103003 
105737 
001063 

013702 
012203 
020327 
001416 
012200 
006303 
103002 
160400 
000401 
060400 
060503 
010013 
020237 
103761 
062701 
000731 

012701 
012702 

000036 ’ 
000274 * 

000152’ 
000274 ’ 
002000 

001000 

000052 

000274 

177776 

000276’ 

000002 

000274 ’ 
000276’ 
000276 ’ 

REL 

_ IF 

7: 

3S: 

Us: 

o#: 

i
 

tL
 
e
T
 

e
e
 

0
 
e
e
 

e
e
 

FIL: 

Reloa 

Fini 

Clos 

MOV RO, ODTTOP 
MOV RO, RLBF 
NE. PROCID 
TSTB PROFLG 
BNE 1% 
iNE, PROCID 
MOV WRKBUF, RLBF 
MOV RLBF,. RLBFND 
ADD #1024. ,RLBFND 
MOV RS, R4 
SUB #ODTBAS, R4 
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i SAVE ADDRESS ABOVE TOP OF ODT 

;QOnly if PRO protection code is included 
sAre we Tunning on a Pro? 
iBr if yes 

#READ RELOCATION INFO HERE 

iGET ADDRESS OF END OF BUFFER AREA 
iGET BASE ADDRESS OF ODT 
s SUBTRACT LINK BASE ADDRESS 

in relocation address list. 

.READW #AREA, #1, RLBF,.#512.;,Ri 

;BR IF NO READ ERROR 
sEND OF FILE IS OK 
iBR IF READ ERROR 

s;POINT TO RELOCATION INFO 
iGET ADDRESS OF LOCATION TO RELOCATE 
sTIME TO STOP? 
;BR IF FINISHED 
3GET VALUE TO RELOCATE 
iCVT TO BYTE ADDRESS 
i;BR IF ADDITIVE RELOCATION 
s;RELOCATE THE ADDRESS 

s;RELOCATE THE ADDRESS 
iGET LOCATION WHERE WORD GOES 
i; STORE RELOCATED ADDRESS 
i; TIME TO READ NEXT BUFFER FULL? 
3BR IF NOT 
s;ADVANCE BLOCK # 

BCC 7% 

TSTB @#52 

BNE ODTRDX 

cate some addresses in ODT. 

MOV RLBF, R2 

MOV (R2)+,R3 

CMP R33, #-2 

BEG 9s 

MOV (R2)+,R0 

ASL R3 

Bcc se 

SUB R4,RO 

BR 6% 

ADD R4,R0 

ADD R5,R3 

MOV RO, @R3 

CMP R2, RLBFND 

BLO 3H 

ADD #2,R1 

BR 4$ 

shed relocation. 

e ODT rel file. 

.CLOSE #1 

*#GO READ NEXT BUFFER FULL 

Direct interrupts to 60 and 64 to an RTI instruction 

MOV #DORTI. @#460 
MOV #DORTI, @#64 

;Catch interrupt 60 
sCatch interrupt 64 

Load registers with the follaqwing values for initial entry to ODT: 
RO 
Ri 
Rt 
Ro 
R4 
RS 

Base of TSINIT 

Base of TSGEN 

Base of TSEXEC 

Base of TSEMT 

| 
en

 
| 

| Important breakpoint (*R) in TSX 

Return address to start execution 

OCSP) = Address of mapsys routine 
2@{(SP) = Address of 

MOV #TSINIT, RO 
MOV #BRAPT, R1 
MOV #TSGEN, R2 

sysmap cell 

a
a
.
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GETODT —- Load 

115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 

026742 
026746 
026752 
026756 
026762 

026766 

026772 
027000 
027004 
027006 
027010 
027012 
027014 

027016 
027024 
027032 

027036 

ODT 

012703 
012704 
012746 
012746 
012705 

000177 

013737 
013705 
012604 
012603 
012602 
012601 
000207 

000137 

000002 

0000006 
0000006 
000000G 
0000006 
026772’ 

151306 

000014 O000006 
000036 ’” 

004216’ 

MOV 
MOV 
MOV 
MOV 
MOV 

3 Enter ODT 

JMP 

#TSEXEC, R3 
#TSEMT, R4 
#SYSMAP, ~( SP) 
#MAPSYS, -(SP) 
#10%,R5 

@ODTSTA 

3 Return from ODT. 

3 Continue initialization of TSX. 

10%: MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
RETURN 

F) 

@#14, ODTTRP 
ODTTOP, RS 
(SP)+, R4 
(SP)+,R3 

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

i;PASS ADDRESS OF SYSMAP CELL TO ODT 
;PASS ADDRESS OF MAPSYS ROUTINE 
s;ADDRESS FOR ODT TO RETURN TO 

i;JUMP TO START OF ODT 

iSAVE ODT BREAKPOINT ENTRY ADDRESS 
iADDRESS ABOVE TOP OF ODT 

i Error while reading ODT rel file. 

ODTRDX: . PRINT #TSXHD 
.PRINT #0DTRDM 
JMP 

i 

INISTP 

i#PRINT ERROR MESSAGE 

sABORT INITIALIZATION 

3 RTI instruction to disable interrupts 

DORTI: RTI 
. ENDC ;EQ, PROCID
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OPNCHN -~- Open a TSX-Plus channel 

C
M
O
N
 

G
u
 

hb
 
W
M
E
 

027040 
027042 
027044 

027046 
027050 
027054 
027056 
027060 

027066 
027070 
027074 
027076 
027100 
027102 
027106 
027112 

027116 

027120 
027122 
027124 

010146 
010346 
010003 

010301 
012700 
005021 
077002 
012763 

010200 
004737 
103411 
010001 
000301 
110163 
042700 
050063 

000241 

012603 
012601 
000207 

OO0000C 

O00000C 

0000006 
OO0000C 
0000006 

0000006 

OPNCHN is called to set up information in a TSX-Plus channel block 
to make it look as if the channel has been opened to a specified 

i device with a . ENTER. 

i Inputs: 

3 RO = Address of channel block to be opened. 

3 R2 = RadSO device name. 

3 Outputs: 

i C-~flag set ==> Cannot open the device. 

QOPNCHN: MOV Ri, -(SP) 
MOV R3,-(SP) 
MOV RO. R23 iCarry channel bleck address in R3 

3 Initialize the channel block 

MOV 
MOV 
CLR 
S08 
MOV 

R3,R1 
#<CHNSIZ/2>,R0 
(R1)+ 

RO, 2% 
#<CS#O0PN!CSS#ENT> 

F Convert the device name into 

MOV 
CALL 
BCS 
MOV 
SWAB 
MOVB 
BIC 
BIS 

i Success 

CLC 

i Finished 

MOV 
MOV 
RETURN 

R2, RO 
CVTDVU 
9S 
RO, R1 
Ri 
R1i,C. DEVG@(R3) 
#“COCSBENMX>, RO 
RO. C. CSWI(R3) 

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

iPoint to the channel block 

;Get # words to zero 

;Zero the channel block 

»C. CSW(RS) i Initialize CSW to say chan open 

device # and unit # 

iGet the full device name 

iConvert to dev # and unit # 

iBr aif we don’t recognize the device name 
;Get index # and unit # 

iGet unit # to low byte 
iSet unit # in channel block 

iClear all but device index number in RO 

;Store device index # into CSW 

iSignal success on return



ah
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SETCHN -- Copy RT-il channel information into TSX system chan 

1 .SBTTL SETCHN -- Copy RT-11 channel information into TSX system chan 
2 cr re ne rm ce crm see ae ee ea sea et ets se eee nm a mete men nes es mms em ee me see ee etme en ene 

3 i SETCHN is called to set up a TSX system channel block to access a file 
4 ; that has been opened using RT-11. The device index number is converted 
5 i from the RT-11 device number to the corresponding TSX device number. 

& i Note: the channel must have been opened with a .lookup (not . enter) 
7 i; to use this routine. 
8 i 

9 3 Inputs: 
19 i Channel # 1 = Open to file of interest. 
11 ; RO = Address of TSX channel block which is to be set up. 
12 3 R2 Rad-SO device name. 
13 3 
14 3 Outputs: 

15 i Channel block pointed to by RO is set up for future TSX I/O. 
16 j Channel # 1 is closed. 
17 ; 
18 027126 010146 SETCHN: MOV Ri,-(SP) 
19 027130 010246 MOV R2, —-<(SP) 
20 027132 010346 MOV R33. -(SP) 
21 027134 010001 MOV RO, R1 iGET ADDRESS OF TSX CHANNEL BLOCK 
on 3 
a3 i Do .SAVESTATUS to store channel information into TSX channel block. 
24 j 

209 027136 . BAVEST #AREA, #1.R1 i STORE CHANNEL STATUS INTO TSX CHANNEL BLOCK 
26 i 

27 i Now convert RT-11 device table index number into corresponding TSX 
28 3 device table index number. 
29 i 

30 027154 011103 MOV (R1),R3 iGET CSW FOR CHANNEL 
31 027156 042703 177701 BIC #°C76,R3 iGET RT-11 DEVICE INDEX NUMBER 
32 027162 . GVAL. #AREA, #404 iGET RT-11 OFFSET TO PNAME TABLE 
33 027202 060003 ADD RO,R3 iGET ADDRESS OF NAME OF DEVICE IN PNAME TABLE 
34 027204 . SVAL #AREA, R3 ;GET NAME OF DEVICE FROM RT-11 
35 027222 013703 0000006 MOV NUMDEV, R3 iGET INDEX # FOR LAST TSX DEVICE 
36 027226 020063 0000006 1%: CMP RO, PNAME (RS) }LOOK FOR DEVICE IN OUR TABLES 
37 027232 001404 BEQ 2s iBR IF FOUND 
38 027234 162703 000002 SUB #2,R3 i; CHECK NEXT ENTRY 
39 027240 002372 BGE 1% ;BR IF MORE TO CHECK 
40 027242 000407 BR MTSXDV i VERY STRANGE THAT WE DIDN’T FIND IT 
41 027244 042711 000076 ae: BIC #76, (R1) iCLEAR OUT RT-11 DEVICE # 
42 027250 050311 BIS R3, (R11) iSTORE TSX DEVICE # 
43 i 
44 3; Finished 

45 F 

46 027252 012603 MOV (SP)+,R3 
47 027254 0124602 MOV (SP)+,R2 
48 027256 012601 MOV (SP)+,R1 
49 027260 000207 RETURN 
oh 3 

a1 i Error: Could not locate Rt-1il device number in TSX device table. 
oe i 

93 027262 MTSXDV: . PRINT #TSXHD iPRINT ERROR MESSAGE 
94 027270 .PRINT #REQMIS iMissing a required device 
55 027276 010200 MOV R2, RO iGET RADSO DEVICE NAME 
36 027300 004737 O30012’ CALL PRTRSO + DISPLAY DEVICE NAME 
57 027304 .PRINT #CRLF
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SETCHN -- Copy RT-11 channel information into TSX system chan 

98 027312 0001307 004216’ JMP INISTP sABORT INITIALIZATION 

a
.
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SETSY -- Set up information about SY device 

1 .SBTTL SETSY -- Set up information about SY device 
2 JO ee em cs sm ss mae en sem, men an at em ei i ee yt een as mt ee 

3 i} SETSY is called to set up information about the SY device. 
4 i It dees this by determining what device RT-11 recognizes as SY. 
2 i 
& 3 Inputs: 
7 3 RS = Address of base of free memory area 
8 j 
9 i Outputs: 

10 i SYNAME = RADSO spec for physical system disk 
11 j SYINDX = TSX device table index for SY device 
12 i SYUNIT = SY device unit number 
13 i 
14 027316 010146 SETSY: MOV Ri, -<(SP) 
15 027320 010246 MOV R2,-(SP) 
16 3 

17 i; Set up system device unit number 
18 i 

19 027322 . GVAL #AREA, #274 ;Get system unit # from RT-11 Chigh byte) 
20 027342 010037 000000¢ MOV RO, SYUNIT iSet system unit number 
21 i 
22 i Set up system device index number 
23 F 
24 027346 . SVAL #AREA, #364 iGet RT-~11 system device index number 
259 027366 010002 MOV RO, R2 ;Save device index number 
26 027370 . SVAL #AREA, #404 iGet offset within RMON of PNAME table 
27 027410 060002 ADD RO, Re iGet offset toa name of SY device 
28 027412 . SVAL #AREA, Re! iGet name of RT-11 sustem device 
29 027430 013701 O000006 MOV NUMDEV, R1 Get index to last TSX-Plus device entry 
30 027434 020061 O00000¢6 1%: CMP RO, PNAME(R1) iSearch for device in TSX tables 
31 027440 001405 BEQ 2 iBr if found it 
32 027442 162701 000002 SUB #2,R1 iKeep looking if more 
33 027446 002372 BGE 1% 
34 027450 010002 MOV RO, R2 iSave name of system device 
35 027452 000703 BR MTSXDV iMissing device error 
36 027454 010137 0000006 2S MOV Ri, SYINDX iStore index # of TSX-Plus sustem device 
37 i 

38 i Set up RADSO name of SY disk 

39 3 

40 027460 113702 0000016 MOVB SYUNIT+1,R2 iGET SYSTEM UNIT NUMBER 
41 027464 062702 000036 ADD #36, R2 iPUT IN "O" AS 3’‘RD CHARACTER OF NAME 
42 027470 066102 0000006 ADD PNAME(R1),R2 iADD DEVICE NAME 
43 027474 010237 000000¢ MOV R2, SYNAME i THIS IS THE FULL SY DISK NAME 
44 i 

45 F Finished 
46 3 

47 027500 012602 MOV (SP)+,R2 
48 027502 012601 MOV (SP)+, Ri 
49 027504 000207 RETURN
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RTFTCH -- Fetch a RT-11i device handler 
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027506 
027510 
027512 

027514 

027520 
027532 

027534 
027540 

027542 
027546 
027552 
027556 

027560 
027562 
027566 
027570 

027972 
027602 

010046 
010246 
0105464 

010037 

103425 

005737 
001021 

013702 
013700 
020037 
101405 

060500 
020037 
101013 
010502 

103401 

000130’ 

000116" 

000152’ 
0001147’ 
000154 ’ 

000132 ” 

. 

.SBTTL RTFTCH -- Fetch a RT-11 device handlier 
coas "ECR coun) STEED SENDS aouED Sever CUSEE emetE armne EAD eneer SOCET SROUT OotE! SEP: CROLE cnde: Gone Som StUUt EnNID CORR) GEEDY SanyD eyuty CEEID aacGD Gnade ORY (DEN GrmeD SECE atent CnEND SEDGE! Soni OSTD SDUIS OTEO CeEtD Gheer ebEeD SnETD wane cones ene comes ones 

RTFTCH is called to fetch an RT-11 device handler. 

If the handler is already resident, nothing is done. 
If the handler will fit in WRKABUF, it is fetched into there. 

If the handler will not fit in WRABUF, it is fetched into the top 
of memory. 

Inputs: 
RO = RADSO device name. 

RS = Address of start of free memory. 

Outputs: 
C-flag cleared ==> Fetch was successful. 

C~flag set ==> Error on fetch. 

TFTCH: MOV RO, -(SP) 
MOV R2, -(SP) 
MOV RS, -(SP) 

i Set the name of the device being fetched 

MOV RO, FETDEV iSet name of device whose handler to fetch 

i Do a .DSTAT to get information about the handler 

.DSTAT #DSTBLK, #FETDEV ; Get information about the device handler 
BCS 9 iBr if device not recognized 

i Determine if the handler is currently resident 

TST DSTBLK+4 iIs the handler resident now? 

BNE 8s iBr if yes 

i The handler is not currently resident. 
is Gee if it will fit in WRKBUF. 

MOV WRABUF, Re 'Set address where handler will be loaded 
MOV DSTBLK+2; RO ;Get the size of the handler 
CMP RO, WRASIZ iWill handler fit in WRKBUF*? 
BL.OS 1t sBr if handler will fit in WRKBUF 

i 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 of area needed 
CMP RO, TOPMEM iIs there room for handler? 
BHI 10% iBr if not 

MOV R5,R2 iSet address where handler is to be loaded 

j Fetch the handler 

1: .FETCH R2, #FETDEV iTry to fetch the handler 
BCS 9s iBr if error on fetch 

We successfully fetched the handler 

m
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RTFTCH -- Fetch a RT-i1i device handier 

58 027604 000241 

39 

60 

61 

62 027606 012605 

63 027610 012602 

64 027612 012600 

65 027614 000207 

456 

67 

68 

69 027616 004737 7642 ’ 

S$: CLC iSignal success on return 

i Finished 

ee MOV (SP)+,R5 
MOV (SP)+,R2 
MOV (SP)+, RO 
RETURN 

3 

i Insufficient memory available to load the handler 

108: CALL SIZERR iGenerated system is too big -- abort
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CHKAMEM -- Check for memory space overflow 

1 .SBTTL CHAMEM -- Check for memory space overflow 

2 J ee ee re me ce ee a ee ht tm ms a i a te a es ——— 

3 i CHKMEM is called to make sure we have not overflowed the available memory 
4 3 space while allocating space for TSX. 

5 i If a memory overflow occurs, an error message is printed and 

6 3 the initialization is aborted. 

7 3 

8 3 Inputs: 

9 3 RO = Address to be tested for validity. 

10 i 

11 027622 020037 000302’ CHAMEM: CMP RO, MEMLIM i3IS THE ADDRESS OK? 
12 0276246 103402 BLO 1¢ iBR IF OK 
13 027630 004737 027642’ CALL SIZERR iGenerated system is too big ~-- abort 
14 027634 004737 027662’ 1: CALL CCATST i CHECK FOR “C ABORT REQUEST 
15 027640 000207 RETURN 
16 
17 Gr a ee ee me ee et ee a ee sh et ms i ey ee 

18 i Generated system is too big. Abort the initialization. 
19 i 
20 027642 SIZERR: . PRINT #TSXHD ;PRINT MESSAGE HEADING 
21 027650 .PRINT #TOOBIG iPRINT ERROR MESSAGE 
22 027656 000137 004216’ JMP INISTP ;ABORT INITIALIZATION 
23 
24 Gmc ne mn es a ee ee en ee a a 

2o is Check for control-C€ and abort initialization if requested. 
26 ; 

27 027662 005737 000040’ CCATST: TST CCAFLG iDID USER REQUEST “C ABORT? 
28 027666 001402 BEG 1% i; BRANCH IF NOT 
29 027670 000137 004216’ JMP INISTP i;ELSE ABORT INITIALIZATION 
30 027674 000207 1: RETURN
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PRTOCT -~- Print octal value 

1 .SBTTL PRTOCT -- Print octal value 
2 5 re cr me ec es cs mm em em ee cae am ee ee ee i em es 

3 ; PRTOCT is called to print an octal value without trailing Cr-Lf. 
4 ; 
2 3 Inputs: 
& i RO = value to be printed. 
7 3 

8 027676 010146 PRTOCT: MOV Ri,-<(SP) 
9 027700 010246 MOV R2,-( SP) 

10 027702 010001 MOV RO. R1 iGET VALUE TO PRINT 
11 027704 012702 000006 MOV #6, R2 sPRINT 6 DIGITS 
12 027710 005000 CLR RO 
13 027712 073027 O00001 ASHC #1,R0 iGET 1ST OCTAL DIGIT (1 BIT) 
14 027716 900493 BR 2S 
15 027720 005000 1$: CLR RO is INITIALIZE FOR SHIFT 
16 027722 073027 000003 ASHC #3, RO iSHIFT AN OCTAL DIGIT INTO RO 
17 027726 062700 000060 2s: ADD #°0O, RO ;CONVERT TO ASCII CHARACTER 
18 027732 . TTYOUT ;PRINT THE CHARACTER 
19 027736 077210 SOB R2, 1% ;LOOP AND PRINT MORE DIGITS 
290 027740 012602 MOV (SP)+,R2 
21 027742 012601 MOV (SP )+,R1 
22 027744 000207 RETURN
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PRTDEC -- Print decimal value 

1 

2 

3 
4 

9 

& 

7 

8 

9 027746 010146 

10 027750 005046 

11 

12 

13 

14 027752 010001 

15 027754 005000 

16 027756 071027 000012 

17 027762 062701 000060 

18 027766 010146 

19 027770 010001 

20 027772 001370 

ai 

eae 

ag 

24 027774 012600 

25 027776 001403 

26 030000 

27 030004 000773 

28 

29 

30 

31 030006 012601 

32 030010 000207 

.SBTTL PRTDEC -- Print decimal value 

PRTDEC is called to print a decimal value with leading zeroes suppressed 
and with no trailing Cr-Lf. 

RO = Value to be printed 

+ 

é 

a 

3 Inputs: 
+ 

4 

CLR 
Ri, - (SP) 
~(SP ) #NULL ON STACK TO STOP US 

i Convert value to ascii digit string and stack the digits. 

MOV 
1$: CLR 

DIV 
ADD 
MOV 
MOV 
BNE 

Finished 

as: MOV 
BEG 
. TTYOUT 
BR 

Finished 

Q
J
 

te
e 

Se
e 

fe
 

bd
 

MOV 
RETURN 

RO, R1 

RO 

#10.,R0 

#‘O, R1 

Ri,-(SP) 

RO, R1 

1s 

conversion. 

(SP)+, RO 

3F 

ot 

(SP )+, Ri 

iGET VALUE TO BE CONVERTED 
3SET HIGH-ORDER PART OF VALUE TO 0 
+DIVIDE RO-R1 BY 10. 
3 CONVERT REMAINDER TO ASCII DIGIT 
#AND STACK THE DIGIT 
;GET QUOTIENT 
3BR IF MORE DIGITS TO CONVERT 

Print result. 

iGET A DIGIT FROM THE STACK 
iBR IF REACHED END 
s;PRINT THE DIGIT 
s;PRINT MORE 

m
n
,
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PRTRSO -—- Print Rad-SO value 

S
O
O
N
 

Q
a
 
f
o
e
 

030012 
030014 

030016 
030022 
030024 
030026 
030032 
030036 
030040 
030042 

030044 
030050 
030052 
030056 

030060 
030062 
030064 

030066 

010146 
010246 

012702 
O10001 
005000 
071027 
116101 
010146 
010001 
077210 

012702 
012600 

077204 

012602 
012601 
000207 

000003 

000050 
003464 ’” 

000003 

. SBTTL 
4g SAAD EOE enOED CUCHT MURR SOLEL COEID GONE ORRIN GTEE neqes ctu? DOMED muSt GREED GDETE GcQEh CED: GMADT GORE GUNUE CRERY ORIG GOCE EAOEH GUNS HEEID HnNbD SENET SOEED WIEN SIGE GRNES SnETY SiTD GREE! GUID GREED GINS Coats EINE GENES COULD GREE SINKS GeDAD SunED SHEET CHEE SAEED GOEEE EEETD WHOET EDtED GOEND AOtGD GUNES SONS ERAT QUTOO BERS Gunes enone HUEY nent ones 

PRTRSO is called to print a Rad-5O value. 

Inputs: 

Value to be printed. RO 

PRTRSO: MOV 
MOV 

Monday 14-Dec-87 08:35 Page 83 

PRTRSO -- Print Rad-50O value 

R1l,-(SP) 
R2, -(SP ) 

i Convert value to ascii string and stack the characters. 

if: 

3 Finished 

MOV 
MOV 
CLR 
DIV 
MOVB 
MOV 
MOV 
SOB 

MOV 
MOV 
. TTYOQUT 
SOB 

3 Finished 

s 

MOV 
MOV 
RETURN 

conversion. 

#3, R2 iGET # CHARS TO CVT 
RO, R1 iGET VALUE TO BE CONVERTED 
RO ;CLEAR HIGH-ORDER VALUE 
#50, RO ;DIVIDE RO-R1 BY 50 
RSOCHR(R1I), Ri i CONVERT REMAINDER TO ASCII CHARACTER 
Ri,-(SP) iSTACK THE CHARACTER 
RO, RI GET QUOTIENT 
Re, 1% BR IF MORE CHARS TO CONVERT 

Print the result. 

#3, R2 ;GET # CHARS TO PRINT 
(SP )+, RO GET NEXT CHARACTER 

sPRINT THE CHARACTER 
Re, 2% s;LOOP IF MORE CHARS TO PRINT 

(SP )+, Re 
(SP)+,R1 

STATO meee ereED EPRES ConsT HiOmL COURE comm SERRE GREED epeES SUS COMED COAEF CnED EON SEIS SOEEL THUED GORE: GAPT: MEIER UOEED GOED CODE COUT GOESD OnIFD SERCH Oxmte WUGRE OED: GLORY CRENS SERED COTE RIAA CULE SOMUS RORRE GRATE COON GERM SURED GnteD HERAD GHEGD COND SOEMD GheRD CROP GEUIP SEED GOFED EDOM enTED CEES SUEME COIAE CORED GEEVE MOREY OUND CLINE GontT cna ERE GREED eruee aEETD SENET 

+ Define top of TSINIT 

INITOP: 
+
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PRTR50 -—~- Print Rad-50 value 

N
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M
e
 _ IF NE. PROCID 

to
o 

ww
e 

we
e 

w
e
 

te
e 

. SBTTL 

.MCALL 
3 

Monday 14-Dec-87 08:35 Page 34 

Only assemble for protected Pro 350 version 

The following startup code is only included for the Pro version. 
It is loaded here and executed very early during initialization 
and subsequently overwritten by I/O buffers. 

INSCHK -- Installation validation subroutines for Pro-350 

. PRINT 

s Reserve an arg block area for encryption calls 

EDARGB: . WORD 
EDADDR: . WORD 
4 

~ Be. 
DSKBUF 

i# OF BYTES TO BE DECRYPTED (CEDMTH3) 
iPOINTER TO BUFFER TO BE DECRYPTED 

i; Recover license number and decrypt disk image of Pro ID to intermed. state 

INSCHK: MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
.RADSO 
XOR 
MOV 
MOV 
CALL 

i 

Ri, -(SP) 
R2, -(SP) 
R33, -(SP) 

R4,-{(SP) 
RS, -~(SP) 
(PC) +, RO 
/SCB/ 
RO. LICNUM 
LICNUM, TSXSIT 
#EDARGE, RO 
EDMTH3 

i SAVE REGISTERS 

;DECRYPT LICENSE NUMBER 
iWITH THIS CODE 
;BY XORING IT 
;MOVE LICENCE NUMBER TO TSGEN CELL 
sPOINT TO ENC/DEC ARG BLOCK (PRESET) 
DECRYPT TO INTERMED STATE 

i; Copy Pro ID ROM low bytes into memory, and encrypt 1 step 

IDADDR = 1736 
MOV 
MOV 
MOV 
NEG 
MOV 

3S: MOVB 
INC 
SOB 
MOV 
CALL 

in memory. 
of SCHED at 

n
,
n
 

Ty
 

MOV 
MOV 
MOV 
MOV 
CALL 

4G: CMP B 
BNE 
CALL 
MOV 
XOR 
MOV 

00 ;ADDRESS OF START OF PRO 350 ID ROM 
#IDADDR, Ri iGET POINTER TO PRO ID ROM 
#ROMBUF,. R2 iPOINTER TO COPY OF HARDWARE ID 
R2, EDADDR i SAVE ADDRESS FOR ENCRYPTION 
EDARGB ;MAKE +32. FOR ENCRYPTION 
EDARGB, RO jALSO USE AS LOOP COUNTER 
(R1l)+. (Rad + iGET NEXT LOW BYTE 
Rt i#SKAIP ID ROM HIGH BYTES 
RO, 3% iREPEAT THROUGH 32 BYTE ROM 
#EDARGE, RO i#POINT TO ENCRYPTION ARG BLOCK 
EDMTH2 ;PERFORM METHOD 2 ENCRYPTION 

Have intermediate state of both hardware and disk copies of Pro ID 
Verify them against each other and correct memory image 
the same time. 

#ROMBUF, Ri 
#DSKBUF, R2 
#SCHED, R4 
EDARGB, R3 
GETLIC 
(Rid+. (RA)+ 
os 
EDPRNW 
@R4,R5 
RO, RS 
RS. (R4)+ 

sPOINT TO HARDWARE COPY OF ID 
+POINT TO DISK COPY OF ID 
POINT TO CODE TO BE CORRECTED 
i INIT LOOP COUNTER 
isUSE LIC # AS SEED FOR EDPRNW, IN RO 
iVERIFY I1D’S ARE THE SAME 
;ABORT IF NO MATCH ON ANY BYTE 
+RANDOMIZE RO FOR XOR (LIC# INIT SEED) 
iGET ENCRYPTED CODE 
sRESTORE FUNCTIONAL CODE 
PUT DECRYPTED CODE BACK IN MEMORY 

F a
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PRTRSO -- Print Rad-S0O value 

38 SOB R3, 4% ;REPEAT THROUGH ID TESTS 
59 MOV (SP)+,R5 ;RESTORE REGISTERS 
60 MOV (SP)+,R4 
él MOV (SP)+,R3 
62 MOV (SP)+, Re 
63 MOV (SP)+,R1 
64 RETURN + ID CHECKS AND CODE DECRYPTED 
65 ; 

66 os: .PRINT #TSXHD i ?TSX—-F 
67 .PRINT #NOTLIC iNOT LICENSED FOR THIS MACHINE 
68 JMP INISTP ;I1D‘S DON’T MATCH, ABORT INIT. 
9 i 

70 .NLIST BEX 
71 NOTLIC: .ASCIZ /This copy of TSX-Plus not licensed for use on this machine. / 
72 . LIST BEX 
73 . EVEN 
74 

735 Subroutine to recover incremental license number. Assume it has been 

78 GETLIC: MOV LICNUM, RO sRETRIEVE DECRYPTED LIC # INTO RO 

76 decrypted already by XORing with .RADSO /SCB/. 
77 

79 RETURN 
80 3 

81 ; Reserve room for both disk and hardware copies of the Pro ID number 

B82 i and for the incremental license number 

83 3 

84 DSKBUF: . BLKB oe. iDISK IMAGE OF PRO ID 
85 LICNUM: . WORD 0 i INCREMENTAL LICENSE NUMBER 
=) ROMBUF: . BLKB ae. iCOPY OF ROM ID LOW BYTES
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PRTR5O -- Print Rad-SO value 

O
O
N
 

& 
u
f
 

M
e
 .SBTTL EDEXPL ~- Comments on encryption methods 

Encryption and decryption methods used here depend heavily on 
pseudo-random numbers generated by the linear congrutential method. 
See Hull and Dobell, SIAM Review, 4. 230, 1962. 

For the linear congruence relation: 

X(T) == (¢ A *# X¢I-1) + € ) MOD M 

X{I) is in the range 0 to M-1 

The sequence has full period M provided that: 
1) C is relatively prime to M 
=) If p is a prime factor of M A MOD p == 1 
3) If 4 is a factor of M A MOD 4 == 1 

In the special case where M is a power of 2, these rules simplify to 
1) ¢ must be odd 

2) A MOD 4 == 

i
 

e
T
 

e
e
 

Ce
, 

eT
 

e
e
 

e
T
 

ry
 

.SBTTL EDMTH2 -- Encryption method 2 (XOR with PRN high bytes) 

Using the license number as the initial seed» mask out the low 3 bits, 
add 1 and call the PRN generator this many times to form the seed, 
XOR each byte in the input buffer with the high byte of the next PRN 

and replace the result in the input buffer. Decryption is accomplished 
by a second application of the same process. 

3 Inputs: 

i RO Points to an arg block of the form: 
i RO ---> buff siz sword holding byte length of buffer 
; buff addr saddress of buffer to be encrypted 
i Outputs: 
i RO Randomized 
3 input buffer encrypted 

EDMTH2: 
MOV Ri, -(SP) iSave registers 
MOV Ra, —-(SP) 
MOV R3, —-(SP) 

i; Fetch byte count, buffer pointer and initialize PRN seed 

MOV (RO)+,R3 >Fetch byte count of input buffer 
MOV (RO), R1 iFetch pointer to input buffer 

CALL GETLIC iUse license number as initial PRN seed 
MOV RO, R2 iCopy license number to form repeat count 

Bic #°C7,R2 iNo more than 8 repeats 
INC R2 iMake sure there is at least one 

as: CALL EDPRNW ;Get a new PRN 

SOB R2, 2% sAdvance the seed between 1 and 8 times 

i Now sweep the buffer, XORing each byte with the high PRN byte 

is: CALL EDPRNW iWith seed in RO, get next random number 
MOVB (R1),R2 iGet next input bute 

a
m
s
.
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PRTR5O -- Print Rad-50 value 

28 
39 
60 
61 
62 
63 
64 
69 
66 
&7 

SWAB 
XOR 
SWAB 
MOVE 
S08 

MOV 
MOV 
MOV 
RETURN 

RO 
RO, Re 
RO 
Re, (R1L)+ 
R3, 1% 

(SP)+,R3 
(SP)+,Re2 
(SP)+, Ri 

14-Dec-87 08:35 Page 85-1 

iReverse PRN high and low bytes 
sEncrypt the byte 

iRestore PRN high and low bytes 
iSave encrypted bytes back into 
iRepeat for entire input buffer 

iRestore registers 

for next seed 

input buffer
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PRTRS5SO -- Print Rad-50 value 
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.SBTTL EDMTHS ~—- Encryption/decryption meth 3 (swap bytes&shift bits) 

Using a prn of repeat length same as input string length, select prn 
numbered bytes from the input string, combine them into a word, 
shift the combined bytes a random number of bits, recombine the shifted 
bits and set the confused bytes back into the prn selected string bytes. 
Sign of the byte count indicates: + = encryption; — = decryption. 
If the byte count is 0 or 1. no encryption occurs. If the byte count is 

odd, then one random selected byte will not be encrypted. 

Inputs: 

RO Points to an arg block of the form: 

RO ---> buff_$12z iWord holding byte length of buffer. 

iNote that buffer must be 5Si2 or less 
sin length. Flag encryption by using 
spositive byte count ¢ 2 to 5i2. ). 
iFlag decryption by using negative 
sbyte count (-2 to ~-5Ste2. ). 

i buff addr iAddress of buffer to be encrypted 
> Outputs: 
i RO Randomized 
i Input buffer encrupted 

EDMTH3: MOV Ri, -(SP) iSave registers 

MOV R2, -(SP) 
MOV R3,-<(SP) 
MOV R4,-(SP) 
MOV R5,-(SP) 
MOV (RO)+,R3 iSave the string length 
MOV @RO, — (SP) iAnd save the input buffer pointer 

; Initialize prn generator of desired length 

MOV Ra. RO iRecover string length 
BGE 1s iBranch if encryption 
NEG RO sIf decryption, get real repeat 
INC R3 sIf neg, correct for ASR round down 

1$: CALL INPRNM iSet up for desired repeat length 
i Start encryption loop through string 

ASR R3 iRepeat for 1/2 the string length 
CALL GETLIC Get lic. num. for initial seed in RO 
CALL EDPRNM iSeed PRN generator (-adjacent pairs) 

Re TST R3 iLess than 2 bytes left? 
BEQ 9S ;Quit if so (odd len -> 1 byte unch. ) 
CLR R4 iClean out shifting registers 
CLR RS 
MOV @SP, Ri iRetrieve buffer pointer 
MOV Ri,R2 isAnd second copy 

i Select first random byte 

CALL EDPRNM iRandomize in range 0 —- <strien-i> 
ADD RO. R1 iPoint to first random bute of pair 

i Select second random byte 
CALL EDPRNM iRandomize again 
ADD RO, Re iPoint to next random byte 

; Use part of PRNM as semi-random shift amount 

MOV RO, ~(SP) iSave EDPRNM seed for later 
BIC #°C6, RO iGet a semi-random shift amount 

Select encryption or decryption 

m
m
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PRTR5O -- Print Rad-50 value 

28 TST R3 sPositive for encryption 
09 BMI 3S iBranch if decrypting 
50 3 Do this part for encryption 

él BISB @R1,R4 iGet first byte without sign extend 
62 SWAB R4 sAnd put it in the high byte 
63 BISB @R2,R4 iCombine it with first byte 
64 CLC sAlways doe at least one shift 
65 ROR R4 ;Shift once 
66 ROR RS ;Get low bit into r5 
67 NEG RO Right shifts for encryption 
68 DEC R3 +Reduce count of pairs remaining 
69 BR 4$ iSkip decryption stuff 
790 i Do this part for decryption 
71 38: BISB @R1,.R5 iGet first byte without sign extend 
72 SWAB RS iAnd put it in the high byte 
73 BISB @R2,R5 iCombine it with the first byte 
74 CLC iAlways do at least one shift 
75 ROL RS iShift once 
76 ROL R4 iGet high bit into R4 
77 INC R3 iReduce count of pairs remaining 
78 i Shift and recombine the fenidetcrypted bytes 
79 4: ASHC RO, R4 iShift combined bytes 0,.2,4 or & more 
80 BIS RS, R4 iRecombine bytes 
81 MOV (SP)+, RO *+Recover EDPRNM seed 
82 3 Now put encrypted bytes back into input string 
83 MOVB R4, @R2 Store low byte at second byte place 
84 SWAB R4 iGet high byte 
85 MOVB R4, @R1 iStore high byte at first byte place 
86 BR 2 iRepeat through string 
87 i Done, restore registers and return 

88 9: MOV (SP )+, RO isJust pop saved buffer address 
89 MOV (SP)+,R5 iRestore registers 
90 MOV (SP)+, R4 
91 MOV (SP)+,R3 
92 MOV (SP)+,R2 
93 MOV (SP)+, Ri 

74 RETURN
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PRTR50 -- Print Rad-50 value 

C
O
N
 

G
O
u
s
S
 
O
M
e
 

EDPRNA: 

EDPRNC: 

.SBTTL EDPRNW -- Pseudo random number generator with MOD 2716 

MOV 
RETURN 

length of 65536 (2°16). cf. 

Seed valve 

New PRN, 

R4,—-(SP ) 

RS. -(SP) 
RO, R4 
(PC)+, RO 
104375 
RO, R4 
(PC)+,R5 
012705 
RS, RO 
(SP)+,R5 
(SP)+,R4 

should 

Linear congruential pseudo-random number generator with maximum repeat 
Hull and Dobell and Knuth, vol 2. 

be used for next seed 

iSave registers 

iGet seed to be multiplied 
iFetch multiplier 
iMultiplier, can be replaced 
iMultiply by A 

sAdd C 
sAdditive, can be replaced 
*Return result mod 65536. as PRN 
sRestore registers 

a
,
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PRTRS5SO -~- Print Rad-50 value 

S
O
N
 

G
®
u
h
 
O
M
e
 

te
e 

L
d
 

w
w
e
 

w
e
 

to
e 

fo
s 

fo
o 

Sw
e 

ww
e 

INPRNM: 

. SBTTL 

Outputs: 

EDMULA 
EDADDC 
EDMODM 

MOV 
MOV 
MOV 
RETURN 

INPRNM -~ Initialize PRN generator with repeat range M 

Using the Hull and Dobell rules, determine acceptable values for 

A and C to get a repeat range of M. 

Set with first acceptable multiplier 
Set with first acceptable additive factor 
Set with desired repeat length 

#32. , EDMODM iGet repeat length to cover Pro ID 
#5, EDMULA i3Use first valid &A 

#3, EDADDC ;And first valid ¢



TSINIT -- TSX startup initializ MACRO VO5.04 Monday 14-Dec-87 08:35 Page 89 
PRTRS5O -- Print Rad-50 value 

r
y
 

1 .SBTTL EDPRNM -- Generate pseudo-random number in specified range M 
2 ; 
3 5 RRR RHEE RHEE HE KRERER HER EHERHREHRHR HER HEHEHE R HEHEHE RERHREREEKEREHREHEE HEHE 
4 ; % INPRNM MUST BE CALLED BEFORE FIRST SEED IS PASSED TO THIS ROUTINE!!! # 
5 5 RHR RKKRE EERE ERE REE RERRHEERERREKERERHEEREREHEREHERREREREREREHEEHEEHREE HH 
6 i 

7 i Using linear congruential method (cf. Hull and Dobell). generate 
8 ; pseudo-random number using seed passed in RO. Return new PRN in RO. 
9 ; 

10 i Inputs: 

il 3 RO Seed value, must be in range O to M (EDMODM) 

12 i 
13 i Outputs 
14 i RO New pseudo-random number, should be used for next seed 
15 3 
16 EDPRNM 
17 MOV R4,—-(SP) iSave R4 and RS 
18 MOV RS, -(€SP) 
19 CMP RO. EDMODM iIs seed in range 90 to EDMODM? 
20 BLO it iBranch and proceed if so 
21 MOV RO, R5 iSet up to divide it by EDMODM 
22 CLR R4 sSet up for divide 
23 DIV EDMODM, R4 iDivide it 
a4 MOV RS, RO sAnd use remainder as seed 
25 igs: MOV RO, R4 iGet current seed ready to be multiplied 
24 MUL (PC )+, R4 iMultiply by chosen A 
27 EDMULA: . WORD 25173. iReplace at run-time with 5 
28 ADD (PC)+,R5 iAdd in ¢ 
29 EDADDC: . WORD 13849. iReplace at run-time with 3 
30 CLR R4 iClear high word for division 
ai DIV (PC)+,R4 iPerform mod M 
32 EDMODM: . WORD 256. 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 3 

38 . TIFF i NE. PROCID sAssemble if protection code not included 
39 030066 DSKBUF: iDefine dummy DSKBUF global symbol 
40 . ENDC i NE, PROCID 
41 3 

42 i Address of real top of TSINIT, including PRO init code 
43 3 
44 030066 PROITP: 
45 000000 .CSECT TSXEND 
44 000001 . END 

Errors detected: 

HHH Assembler statistics 

Work file reads: 0 
Work file writes: O 
Size of work file: 11342 Words ( 45 Pages) 
Size of core pool: 17920 Words (¢( 70 Pages) 
Operating system: RT~-il 

Elapsed time: 00:03:19. 50
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PRTRS5O -~- Print Rad-5SO value 

DK: TSINIT, LP: TSINIT=DK: TSINIT. MAC/C/N: SYM
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Cross reference table (CREF VO5. 04) 

aa
. 

$8BIT 1-129 39-72! 

DEAD 1-122 14-18 14-65 27-69 29-27 37-20 
$FORM 1-125 39-69 

SHARD 1-154 14-20 14-67 22-30 as~a7 
$MEMSZ 1-141 44-102 
$NOIN 1-112 14-71 
$OVRH 1-136 66-25 
$PHONE 1-109 14-459 
$SXON 1-90 39-20 
STAB 1-125 39-66 

...MiI 6-29 6-29 6~-45 6-46 23-19 23-23 23-31 23-32 23-33 23-36 23-54 23-55 
23-61 23-43 23-67 23-78 23-176 24-221 24-226 24-227 24-243 24-243 27-84 27-85 
27-91 a7 -Fa 27-9 27-97 27-101 28-50 28-50 28-50 23-57 28-57 28-58 28-58 
28-58 28-62 eS~-62 28-62 28-70 28-70 28-72 28-72 28-84 28-95 28-96 28-102 
28-103 28-108 2&B-iil 28-116 28-119 29-30 29-30 29-30 29-42 29-42 29-43 29-43 
29-43 29-47 a2P-47 29-87 29-55 29-55 29-56 29-56 29-68 29-77 29-78 29-84 
29-85 30-460 30-61 30-85 30-85 30-85 30-89 30-89 30-90 30-90 30-90 30-94 
30-94 30-94 30-99 30-99 30-101 30-101 30-110 30-131 30-132 30-1238 30-139 38-21 
38-21 38-21 38~-27 38-27 38-62 38-62 38-62 38-75 38-76 38-81 38-82 41-22 
41-22 41-22 41-29 41-29 41-31 41-31 41-68 41-68 41-68 41-72 41-73 41-73 
41-73 41-78 41-78 41~78 41-82 41-82 41-83 41-83 41-84 41-84 41-84 41-91 
41-101 41-102 41-108 41-109 42-43 42-43 42-43 42-47 42-48 42-48 42-48 42-52 
42—S2 42-52 42-995 42-955 42-40 42-65 42-65 42-66 42-76 42-77 42-83 42-84 
44-151 44-152 46-76 46-77 90-76 30-76 vena ve-e20 vem eo ve 39 2-39 94-25 
94-295 vO~a21 veel vO~21 96-29 2O~-29 96-63 96-63 vO-11i vo-iti 93-6 98-7 
98-10 99~36 + be deat t=) 99-50 39-50 60-35 60-35 66-17 66-17 66-51 66-52 68-24 
68-24 68-52 68-53 63-98 68-59 71-34 71i-35 72-30 72-30 72-73 72-74 73-25 
73-25 73-25 73-54 73-54 73-81 73-81 73-93 73-94 73-99 73-104 73-105 74-78 
74-79 7Oo~20 79-20 797-20 79-22 79-23 7o-3e 79-32 79-351 79-51 79-70 75-70 
79-95 79-95 797-138 79-139 77-25 77-25 77-32 77-34 77-53 77-54 77-37 78-19 
78-24 78-26 78-28 79-27 79-33 BO—-20 80-21 81-18 B2—-26 B3-26 

. V2 6-29 6-29 6-294 6-294 24-243 24-243 24-2434 24-2434 28-50 2&B8-90 28-508 23-50# 
28-57 28-57% 28-58 28-98 2B-S8# 28-58# 28-62 28-62 2B-~62# 28-62% 28-70 28~70 
28-704 2B~-70# 28-72 28-72 29-30 29-30 29~3O# 29-304 29-42 29-424 29-43 29-43 
29-43% 29-434 29-47 29-47 29-474 29-474 29-59 29-99 29-55% 29-554 29-56 29-564 
30-85 30-85 30-858 30-85# 30-89 30-B9# 30-90 30-90 30-90# 30-904 30-94 30-94 
30-944 30-F4H# 30-99 30-99 30-994 30-99% 30-101 30-1014 38-21 38-21 J8~-21# 38-21% 
38-27 38-27 38-27% 38-274 38-62 38-62 38-624 39-62% 41-22 41-22 41-22% 41-224 
41-29 41-29 41-294 41-294 41-31 41-31 41-314 41-31% 41-68 41-68 41-68% 41-68% 
41-72 41-724 41-73 41-73 41-734 41-73% 41-78 41-78 41-78 41-784 41-82 41-82 
41-824 41-824 41-83 41-834 41-84 41-84 41-844 41-844 42-43 42-43 42-434 42-43% 
42-47 42-47% 42~498 42-48 42-484 42-48% 42-52 42-52 42—-52t 42-S52at 42-55 42-55 
42-55# 42-55% 42-60 42-60 42-608 42-60% 42-695 42-65% 90-76 90-764 ve2-29 ve~25 
9e-25+ 92-2 ve 39 ve 39 ve 39# 92-39H 34-29 94-25 04-25% 34-254 96-21 96-21 
vOo-alt vo-2 lt vo T= athe d 96-29 96-294 96-294 96-63 96-63 26-60% 96-634 y6-111 96-1114 
99-36 99-36 09-36# 99-364 997-350 99-50 99~—S0O# 99-508 60-35 60-35 60-35% 60-354 
66-17 66-17 66-17% 66-17% 68-24 68-24 68-244 68-244 7e-30 72-30 72-308 72-3048 
73-25 73-25 73-254 73-254 73-54 73-54 73-544 73-544 73-81 73-814 75-20 79-20 
75-204 79-2O# 79-32 79-32 79-Gat# 795-32# 75-51 75-51 79-91% 7O-S1# 75-70 79-70 
75-70% 795-708 79-99 735-95# 77-25 77~-29 77-25% 77-29% 

AHEND 1-106 49-21 
ALBF X 24-161 37~-12k 
ALCHRB 23-142 26-124 
ALCOVL 66-34 68-15% 
ALCSLO 23-103 36-12 
ALCWRK 23-138 25-124
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Cross reference table (CREF VOS5. 04) 

ALOCBF 
AREA 

AUTHAN 
BADDEV 
BADLIN 
BADOPN 
BADVEC 
BASMAP 
BDLMSG 
BDSPOP 
BDVMSG 
BOSF 
BRAPT 
BYTES 
C. CSW 
C. DEVG@ 
C. SBLK 
CIDEVX 
CASBLK 
CASDVU 
CASHBL 
CASHFL 
CAS$HSH 
CASUBL 
CASUFL 
CASWCT 
CC$$SZ 
CCAFLG 
CCATST 
CCBHD 
CCLINAM 
CCLSAV 
CDS$SZ 
CDX#DH 
CDX#DL 
CDX#DZ 
CDX$VH 
CFHMSG 
CHAIN 
CHKACLD 
CHAMEM 
CHNSIZ 
CALIN 
CLEPN 
CLSEPP 
CLSEPS 
CL¢éLEN 
CLL IX 
CLEéOPT 
CLEORA 
CLSORB 

23-102 
1~-182+ 

23-62 
38-62 
42-55 
68-24 
78-24 
1-106 

28-104 
4~—-O# 
4-114 

27-47 
1~100 
4~-8# 
4-144 
4~-7# 
4-154 
1-101 
4-3alt 
1-142 
1-142 
1-142 
1-142 
1-147 
1-147 
1-148 
1-148 
1-148 
1-148 
1-148 
1-147 
1-149 
11-1864 

24-247 
1-149 
1-193# 
1-127 
1-86 
1-141 
1-150 
1-149 
1-152 
4-18# 
1-116 

30-40 
24-149 
i-121 

24-344 
1-126 
1-126 
1-125 
1-156 
1-155 
1-126 
1-124 
1-124 

go il4t 
6-29 

28-70 
41-22 
42-60 
72-30 
78-26 
49-21 
28-116# 
27-85 

23-96 

27-49 

46-S2k 

27-97 

30-41 

27-92 

30-132 

75-1123 

29-36 

31-308 

3g1i-3ik 

g1l-2gF 

31-27 

74-52 

74-544 

74-64% 

74-624 

74-66% 

74-808 

74-S0# 

74-SO* 

son 74 

e2ag-23 

80-14 

BO- 73 

38-62 

38-64 

35-44 

39-104 

14-22 

14-50 

14-52 

25-116 

23-85 

se-lot 

35-140 

76-21 

39-384 

39-Sat 

39-31% 

39-79# 

eels 

39-7 5% 

39-43% 

39~-36+# 

23-19 
29~30 
41-29 
vewetS 
73-25 
78-28 
49-23 
29-86 

28-103 
a/~-ol 

30-139 

76-24% 

76-33% 

a9-1L1i2k 

B0-27 
80-27# 

23-23 
29-43 
41-31 
v2-39 
73-54 

30-140 

27-91 

7O-G5# 

18-37 
18-40 
v6—23 

7O-31 

23-61 
29-47 
41-68 
v4—-25 
79-20 

41-110 

39-106 

7O739 

23-63 
29-55 
41-73 
vb~a21 
75-32 

42-85 

80-114 

23-78 
30-85 
41-78 
96-29 
75-51 

23-176 
30-90 
41-82 
276-63 
79-70 

24-221 
30-94 
41-84 
29-36 
77~-25 

24-243 
30-99 
42-43 
59-50 
77-32 

28-50 
38-21 
42-48 
60-35 
77-34 

28-58 
38-27 
42-52 
66-17 
78-19
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Cross reference table (CREF VO5. 04) 

CL¢ORE 
CLSORG 
CLéORP 
CL#ORS 
CLESTA 
CLDEVX 
CLEOFS 
CLHEAD 
CLINCP 
CLINIT 
CLK100 
CLARTI 
CLKVEC 
CLORSZ 
CLOTIR 
CLSIZE 
CLSTS 
CLTOTL 
CLVEND 
CLVERS 
CLYVTBL 
COSSBT 
COSDEF 
COSFF 
COSTAB 
CONFG2 
CONFIG 
CONSPC 
COSRT 
CRLF 
CS$ENT 
CSSNMX 
CStOPN 
CSHALC 
CSHBAS 
CSHBFP 
CSHBUF 
CSHDEV 
CSHDVN 
CSHOVF 
CSHSIZ 
CSHVEC 
CURDEV 
CURNAM 
CVTDVU 
CWS$50H 
CWSBTH 
CWSESP 
CWSFB 
CWSFCU 
CWS6GDH 
CWSLGS 
CWSPRO 
CWSQBS 
CWSUSR 
CWSXM 

1-124 
1-124 
1-124 
1-126 
1-126 
1-142 
1-125 
1-142 
1-154 

24-73 
1-187# 
1-106 
1-157 
1-111 
1-154 
1-142 
1-117 
1i-1lie 
3-688 
1-110 
3-604 
1-129 
1-125 
1-125 
1-125 
1-104 
1-103 
4-134 
4-344 
4-9# 
1-144 
1-88 
1-144 
1-121 
1-104 
1-147 

24-206 
1-86 
1-86 
4~394 
1-147 
1-105 
1-204# 
1-205% 

30-37 
1-103 
1-102 
1-1ie2 
1-102 
1-102 
1-102 
1-102 
1-106 
1-114 
1-103 
1-103 

39-46% 

39-384 

39-37 

39-444 

39-83 

31-29 

39-53 

39-99 

2en-al 

39-114 

5-165 

5-71 

5-71 

39-239 

22-20 

39-100 

39-96 

24-71 

39-132 

39-123 

39-128 

39-74 

39-42 

39-71 

39-68 

23a-1dé5# 

23-163% 

28-108 

73-94 

27-96 

76-a4 

76-34 

76-24 

3o-71 

7-39 

74-47% 

74-124 

35-43* 

35-67 + 

74-79 

74-33" 

7-42 

99-54% 

51-25% 

23-148 

24-5 

23-161 

23-1466 

23-162 

2o~-lo2 

2o-iéi 

2a-1lél 

eag-lis 

23-149 

23-162 

earlée 

39-94% 

39-54 

39-117 

2oa-l4+# 

wel fo 

39-114 
31-18 

39-1237% 

23-1Lbé* 

24-9 

27-101 

69-161 
9-37 # 

60-40 
VO LOK 

76-29 

24-79 

5-165# 

39-18 

23-1469% 

28-1Lil 

74-17 

ba~-45 
98-8 

2ag-14 

39-101 

24-79 

2es-119 

74-18 

24-73% 

39-108 

98-10 

74-28 
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69-149 

73-99 

74~44 

77-37
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Cross reference table (CREF VO5. 04) 

CXTALC 
CXTBAS 
CXTBUF 
CXTPAG 
CXTPDR 
CXTRMN 
CXTSIZ 
CXTWDS 
DAT IMH 
DATIML 
DC$#SZ 
DccSIZ 
DEVSIZ 
DEVVEC 
DF JMEM 
DHBFSZ 
DHINIT 
DHLPRM 
DHOINT 
DISC. 
DI$SDU 
DI¢LD 
DISMU 
DI¢PI 
DISTT 
DISXL 
DM$CSR 
DM$LSR 
DMYDEV 
DOHNLC 
DORTI 
DSSABT 
DS#DIR 
DS$NRD 
DS$SFN 
DS#VSZ 
DSKBUF 
DSTBLK 
DTLX 
DTYPE 
DV$$5SZ 
DVSFLG 
DVSNAM 
DVFLAG 
DVFLBS 
DVFLND 
DVSTAT 
DWS SZ 
DX$DMA 

DX$EBA 
DX#IBH 
DXSMAP 
DX¢MPH 

DX#NCA 

24-93 
1-ili 
1-118 
1-87 
1-110 
i-iit 
1-110 
1-110 
1-104 
1-104 
1-132 
1-85 
1-93 
v~ 139 
1-133 
1-108 

14-56 
14-82 
1-135 
1-117 
1-155 
1-117 
1-155 
1-156 
1-118 
1-155 
1-151 
1-151 
1-95 

04-45 
79-1444 
1-124 
1-138 
1-129 
1-139 
1-138 
1-58 
1-1944# 
1-103 
1-128 
3-64 
3-5# 
3-44 
1-138 
37-13% 
3-424 
1-89 
1-114 
1-138 
3-33 
1-92 
1-97 
1-145 
1-97 
3-33 
1-157 

45-12% 
45-24 
35-134 

28-40 

45-38% 

45-29% 

45-16 

45-30% 

24-29% 

24-30% 

37-64 

69-92 

24-50 

11-64 

47-50% 

35-110 

19-S# 

15-S# 

18-42 

2-30 
24-63 
2-32 

24-48 
asl 

15-13 
15-17% 
30-34 
96-106 

24-453 

53-52 

24-63 

24-63 

89-394 

79-27 

38-52% 

49-27 

51-58 

51-56 

91-54 

24-49% 

91-53 

91-59 

24-454 

69-137 

3-16 

3734 

3-39 

3-18 

50-52 

3-14 

33S 

3-39 

38-41 

45-24% 

45-42 

24-65% 

3o-1lie 

15-15% 

30-97 
29-13% 

3-90 

79-32 

24-64% 

24-63% 

3-18 
3-37 

24-64 
3-31 

64-31 
3-15 
3-36 

39-97 

45-454 

39-984 

15-16% 

49-25 

79-39 

39-97% 

39-Fhe 

3-19 
37-38 

21-67 
3-32 

64-46 
3-16 
3-38 

39-115 

Monday 14-Dec-87 08:35 Page S-4 

47-31 

39-116 

19-27 

73-20 

39-115% 

39-114 

320 
91-65 

3733 

3-18 
3-40 

93-54 

Jo 45% 

90-43 

Da 46% 

goal 

334 

3-24 
3-41 

33-30% 

93-50 

Vs U4e 

23-De2 

64~-31i#t 64-42 

3-30 

3-31 

3-31 

3-32 

F
Y
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Cross reference table 

DX$NHM 
DX#NMT 
DX$NRD 
DX$NST 
DZINIT 
DZOINT 
EMMAP 
EMTENT 
ENTVEC 
ERHMSG 
ERHNDV 
ERP 
ERRLOG 
EXCBUF 
EXTLSI 
FC$$SZ 
FCSLBN 
FETDEV 
FFS$SZ 
FILBLK 
FMEMHI 
FMEMLO 
FNDHRB 
FORCEO 
FORK 
FPTRAP 
FQ$$SZ 
FREIOG 
FREPGS 
FRKGEN 
FRKINI 
FSTDL 
FSTIOL 
FW$$5Z 
GENTOP 
GETHNH 
GETHNL 
GETMAP 
GETODT 
GETOVL 
GETSRT 
GTBYT 
GTLIN 
H. CSR 
H. DSTS 
H. DVSZ 
H. GEN 
H. INS 
H. SIZ 
HANDSK 
HANENT 
HANMAP 
HANNAM 
HANPAR 
HANRCB 
HANRCO 

1-97 
1-129 
1-130 
1-137 

14-58 
1-135 
1-99 
1-107 
7-35 
4-194 
4-204 

2/7~86 
1-134 
1-84 
1-245% 
1-134 
1-115 
11-1984 
1-115 
11-2034 
1-200# 
1-2014 
1-58 

30-26 
1-89 
1-117 
1-95 
1-117 
1-118 
1-95 
1-95 
1-94 
1-154 
1-115 
1-156 

24-202 
24-97 
24-172 
23-149 
67-34 
24-180 
1-101 
11-2294 
1-95 
1-89 
1-93 
1-89 
1-95 
1-93 
1-83 
1-89 

96-99 
1~230# 
1-97 
1-83 
1-823 

3-17 
39-97 
39-97 
or-23 

17-84 
18-36 
5-123 
5-89 
7-43 

92-41 
52-08 
27-944 
57-22 
Quoi? 
44-119 
69-69 
37-61 
79-23% 
37-56 
34-49% 

24-168 
24-157 

62-184 

34-84 

57-15 

3-95 

35-37 

35-18% 

47 —-22t 

35-34 

35-Ght 

37-22 

ee-ilt 

37-58 

aan27 

55-13% 

49-144 

67-12 

75-138 

71-124 

73-134 

57-25 

ao-ol 

52-79 

32-49 

53-45 

52-67 

92-88 

53-44 

53-38% 

11-14 

59-22) 

32-24 

11-20 

26-20 

26-21 

{CREF VOS. 04) 

3-19 
39-115 
39-115 
3-34 

44-65 

7~-O1 
94-27 

90-54 

79~-27 

96763 
44-1O03% 
46-37 

son? 

30-102 

93746 

ven FI 

24-514 

99-63 
92-2 
12-25 
62-23 
26-2 k 

greg 
93-54 

44-109 

8-114 
94-65 

64-24 

79-33 

94-F9O#uR 

44—~-114 

46-62 

36-24 

96-30 

24-66% 

50-41 

2O-194% 

12-54 

26-77 

7Fa~-20% 

45-65% 

63-28 

39-99 

61-144 
vo~a 
vO-6O0# 

3-34 

96-82 

72-30 
96-105 

39-117% 

90-714 
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3-39 

61-36 

72-57 

54-107 

94-33% 

94-14% 

50-44 

61-55 

63-27 

54-34% 

95-23 

72-47 

639-34 

96-344 

56-47 # 

72-32 

63-35 

99-21 

61- 2 & 

73-65 

99-61 

61-32 

73-71
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Cross reference table (CREF VO5. 04) 

HANSIZ 
HANUMP 
HANXIT 
HANXMR 
HF GLIN 
HF SMC 
HFSRIE 
HFSTIE 
HF $TSB 
HGENFL 
HIMAP 
HLERR 
HMAP 
HN2BIG 
HSGER 
HV$$SZ 
HV$ID 
HVSUPD 
HV$VER 
HVEND 
HVTBL. 
ICONFG 
TISsSZ 
ILSWe 
INDDBL 
INDDBS 
INDFIL 
INDINI 
INDNAM 
INDOPN 
INDSAV 
INDTSV 
INICLK 
INIDEV 
INIJMP 
INTOVL 
INISTP 

INITGO 
INITOP 
INMXV 
INRECV 
INSCK1 
INSCK2 
INSTBL 
INSTBN 
INTEN 
INTMX1 
INTSND 
INTSSZ 
INTSTK 
INVEC 
TOMAP 
TOPAGE 
TO@SIZ 

1-93 
96-101 
1-97 
1-58 
1-150 
1-151 
1-150 
1-150 
1-150 
1-237# 
1-94 

90-67 
1-197%# 
4-274 
4-224 
2~2O# 
2~-17# 
2~19# 
2-184 
2~ 33H 
2-2 9t 
1i~241# 
1-85 
1-iie 
1-139 
1-139 
1-84 

24-118 
11-2324 
4-404 
1-139 
1-139 

24-S# 
24-474 
1-107 
v-13 
v~ 1654 

46-78 
77-38 
1-57 
1-37 
1-108 
1-108 

90-25 
90-31 
1-85 
1-85 
1-89 
1-109 
1-113 
1-84 
1-113 
1-87 
1-99 
1-99 
1-118 

39-1028 
59-24 
12-59 
63-224 

19-21 

Sa-7 1k 

5-133 

be 34 

96-48% 

530-66 

52-69 

D2- HO 

Sea~-49 

52-94 

ve-51 

92-41 

52-46 

44-11 9% 

35-57 

14-69 

41-40% 

41-45% 

41-62 

41-124 

41-21% 

41-102 

41-17% 

41-88 

5-141 
7-9 

23-37 
38-11 
80-22 
23~-8H 
1-207 

18-16 
14-29 
91-15# 
52-144 
35-548 

Bo D9 
97-16 

0 al i 
e3-iee 
er 159 

14-27 
1-137 

43-29 
35-19 

39-118 
D972 

19-22 

56-GOR 

46-56% 

92-42 

96-73 

90-34 

39-65 

41-56 
41-68 

41-22 
41-109 
41-50 

239-56 
66-53 
80-29 
23-104 
23-132 

2-152 

23-1234 
27~38 
9-126 

50-64 
59-79 

a/~17 
47-20 
Den OF 
JOBS 

64-24 

41-73 

41-51 

24-228 
68-54 

23-106 
23-134 

23-L1iG# 

10-37 

Dd 44H 

60-31 

27-20 

ve-7O 

41-78 

27-102 
68-60 

65-52 

94-18 
61-49% 

04-28 

41-84 

28-112 
71-36 

659-54 

96-39 

vOo~24 

41-89 

28-120 
72-79 

83-37% 

96-98 

96-66 

41-91 

30-64 
73-100 

08-54 

30-133 
73-106 

38-77 
74-80 

38-83 
75-24 

44-153 
79-140 

F
y
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Cross reference table (CREF VO5. 04) 

IOTIMR 1-134 o7-19 
JCXPGS 1-133 47-34% 
IMESSZ 1-ili 30-44 
JMPO 1-103 9-78 
JSWLOC 1-116 23-85 
KEYSEG 7-23 9-108 71-22 
KMNBAS 1-119 38-34 
KMNCHN 1-98 28-56 
KMNHI 1-96 38-35# 
KMNNAM 1-192# 38-21 38-57 
KMNPGS 1-98 38-42% 47-26 
KMNSTK 1-98 38-44% 
KMNSTR 1-98 38-46% 
KMNTOP 1-96 38-3alt 
KP ARO 1-98 43-14 
KPARS 1-135 v~ 130% 11-9 11-22% 1i-é2+ 12-52 12-55 

61-32% 61-57% 7ean4e Fea-43t 7a- 54 

KPARG 1-157 99-71 D9 7 BK 60-26 60-27% 60-45% 
KPAR7 1-100 43-29% 
KPDRO 1-100 43-16 

LCDTYP 1-109 14-22 14-72 39-104 39-106 
LCLUNT 1-136 ae-13t 22-18 22~-2ot 39-268 
LDITBL 3-7 7# 40-15 
LDDEVX 1-138 24-56% 24-51% 
LDHAND 49-31 49-46 90-214 
L.DHB1B 1-110 3o- LOB 
LDHBIP 1-110 35-109% 
LDHB2B 1-110 S5-111% 
LDHNHI 55-29 96~-1Llt 
LDHNLO 50-72 04-12 
LDINIT 24-67 40-84 
LDREAD 59-64 60-1054 
LDVERS 1-114 40-9 40-21 + 
LHIRBA 1-90 36-30 36-39 # 
LHIRBB 1-90 36-43% 
LHIRBC 1-91 36-54 36~-50# 36-61 36-67% 
LHIRBE 1-90 36-48% 
LHIRBG 1-90 36-45% 
LHIRBP 1-90 36-444 
LHIRBS 1-91 36-46% 
LINBUF 1-94 37-2Be 
LINCHK 24-34 27-9 
LINEND 1-96 37-32 
LININI 9-113 14-84 
LINIR 1-154 ae-21k 2-2 De 
LINSIZ 1-94 37-29 
LINSPC 1-97 37-30% 

LINTRP 27-41 27-43 27-58 27-844 
LINTYP 22-9# 27-2d 
LMXLN 1-150 14-92 15-16 16-14 

LMXNUM 1-87 14-73 13-12 16-12 Wt foal sed 39-29 
LODINI 6-9# 7-24 
LODOVL 71-26 7a-FH 
LOKBAS 1-105 7-47 F~ 33 
LOKCSH 1-132 37-714 
LOKMEM 1~100 37-5 

9O—-7e2 96-73 9O~-B4# 60-25 60-46% 

a
a
n



TSINIT -- TSX startup initializ MACRO VO5S. 04 
Cross reference table (CREF VO5. 04) 

LOKVEC 
LOMAP 
LOTBUF 
LOTEND 
LOTSIZ 
LOUTIR 
LOWEND 
LOWOVL 
LSTDL 
LSTHL 
LSTLIN 
LSOTMX 
LSTPL 
LSTSL 
LSW10 
LSW3 
LSWS 
LSWS 
LSWPBK 
LTTPAR 
LXCL. 
MASSYS 
MAPALC 
MAPPAR 
MAPSIZ 
MAPSYS 
MAXDEV 
MAXOVL 
MAXSLO 
MBS$SZ 
MEM256 

MEMINI 
MEMLIM 
MEMPAR 
MEMTST 
MF SCM 
MF ECS 
MF SLE 
MF SLIN 
MHSLPR 
MHSPBR 
MHSSCR 
MHNSIZ 
MI$$SZ 
MI$LNK 
MISSBP 
MINCTR 
MIOBHD 
MIODBG 
MIOFLG 
MIONWB 
MIOQWHD 
MMENBL 
MONF QH 
MONVEC 

1-105 
1-93 
1-96 
1-96 
1-96 
1-154 
3-109# 
3-106# 
1-94 
1-154 
1-126 
1-116 
1-87 
1-88 
1-90 
1-112 
1-157 
1-122 
1-88 
1-105 
1-84 
1-1le 

24-212 
1-97 
1-99 
1-136 
1-83 
3-984 
1-91 
1-144 
1-132 

73-63 
23-155 
1-236% 
1-130 

24-89 
1-151 
1-151 
1-151 
1-149 
1-151 
1-152 
1-150 
1-107 
1-146 
1-145 
1-145 
1-119 
1-145 
1-127 
1-145 
1-146 
1-146 
1-93 
1-111 
1-119 

7-990 
o-13l 

37-38 
37-41% 
37-39 
eee 
65-39 
65-36 
37-24 
14-43 
27-21 
14-48 
22-9 
37-46 
39-25% 
14-18 

37-26 
22-27% 
5-135 

46-27% 
5-130 

44-99 
5-104 

59-59 
3-100 

36-33 
69-99 
5-124 

73-69 
43-64 
23-72% 
5-93 

44-244 
19-30 
19-29 
15-17 
15-15 

19-12 
56-45% 
64-56 
37-84 
37-82% 

37-80 
64-22 
37-78 
64-57 
64-75+# 
5-119 

35-43% 

3-17 

46-SO0# 

37-40 
2e-2BR 

14~64 

35--90 
28-26 
41-57 

14-20 

46-64% 

44-101 

75-118 

36-35 

44-1Lids# 

B0-11 

47-21 

39-42 

30-114 

39-100 
42-32 

14-65 

44-125 

19-22 

69-143 

44-110 

36-17 

BOo-2e 

14-67 

vo-7 9 

26-74 

61-22 

14-71% 

976-80 

26-83 
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22~3O* 

60-21 

61-33 

60-48 

61-56 

61-34 

72-44 

61-53 

7ea-33 

37-20 

72-495 

73-62 

72-50 

73-72 
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Cross reference table ‘(CREF VO5S. 04) 

MPARO 
MPAR16 
MPARFL 
MP IVSZ 
MPPHY 
MR#SSZ 
MSGBAS 
MTSXDV 
MUSTXT 
MUXVEC 
MVSIZ 
MWS$SZ 
MWSLINK 
MXCSR 
MXDTR 
MXJADR 
MX JMEM 
MXLNT 
MXLPR 
MXRBUF 
MXTYPE 
MXVEC 
NDL 
NDVRCB 
NEDCHR 
NE XMSG 
NFRESB 
NFSBLA 
NIOL 
NLINES 
NMSNMB 
NMXHAN 
NOCCL 
NOCLOK 
NOKMON 
NOODT 
NOSYDV 
NOXM 
NSCP 
NSIP 
NSL. 
NSPLBL 
NSPLDV 
NSPLFL 
NUMCCB 
NUMC DB 
NUMDCD 
NUMDEV 

NUMFRK 
NUMIOG 
NUMRDB 
NX IVMH 
NXMMSG 
0. ADR 
0. BLK 

1-92 
1-92 
1-92 

12-19% 
1-101 
1-144 
1-102 

77-40 
1-116 

17-17 
1-130 
1-146 
1-146 
1-87 
1-109 
1-141 
1-133 
1-117 
1-112 
1-109 
1-108 
1-87 
1-96 
1-83 
1-154 
4-254 
i-114 
1-183% 
1-121 
1-120 
1-131 
1~196# 
4~-17# 
4-234 
4-164 
4-264 
4~294 

23-61 
1-86 
1-85 
1-96 
1-113 
1-99 
1-113 
1-94 
1-85 
1-132 
1-88 

re Bara) 
1-95 
1-117 
1-120 
1-84 
4-244 
1-135 
1-135 

49-20 

48-25 

48-7 

24-105 

57 -A4 

69-102 

9-21 

77—-S3H 

69-107 

18-94 

45-25 

64-57 

64-79% 

i7-1l2 

17-26% 

47-43% 

47-38% 

35-92k 

14-94% 

17-24 

14-50 

18-15 

23-25 

26-16 

22-28 

30-118 

42-60 
39-101 
37-58 
39-50 
24-102 
38-76 
a4—227 
38-82 
7orad 

44-151# 
35-130 

35-56 

28-25 

30-80 

30-22% 

35-78 

3o-74 

37-4 k 

37 ~Dt 

11-57 

Don 4 

35-34 

sori? 

1-148 

24-104 

44-152 

9-15 

b-e29 

78-35 

19-17 
45-49 
64-78 

17-21 

2027 
14-52 
a7~33 

42-61 

9O-59# 

30-117 
30-44% 

20-17 

64-82 

17-22 

18-37 

59-78 

30-50 

24-59 

64-44 

68-GO# 

72-20 

27-31 

18-40 

30-75 

24-40 
77-35 

69-22 

a7—-7atk 

30-114 

33-31 
78-29 

39-F9at 39-93 39-110 39-111 91-43 Dvd-24%
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TSINIT -- TSX startup initializ MACRO VO5. 04 
Cross reference table (CREF VOSS. 04) 

0. PAR 
0.S1Z 
ODTBAS 
ODTBLK 
ODTFLG 
ODTRDM 
ODTRDX 
ODTSTA 
ODTTOP 
ODTTRP 
DORCLO 
DORCSH 
OORDBG 
OOR DMP 
OORLOK 
DORMIO 
DORMSG 
DORPLS 
DORSLE 
OORSPL 
OORSWP 
OORUSR 
ODORWIN 
OOXFIN 
DOXNO 

DOXYES 

OPNCHN 
OPNKMN 
OPNRSF 
OPNSWP 
OP TOVL 
OS$$SZ 
OS$FLC 
OS$OVL. 
OS$SIZ 

OSEND 
OSLAST 
OSTABL 
05SZ 
OTMXV 
OTRECV 
OVLBAS 
OVLBLD 
OVLEND 
OVLLST 
OVLPOS 
OVLTRY 
OVRADD 
PARENL 
PARSET 
PHSOVF 
PHYMEM 
PIINSZ 

1-135 
1-135 
1~-178# 
1-2314# 
1-1844# 
4-264 

75-34 
11-2354 
1-185# 

6-348 

6-21 

75-44 

75-20 

239-89+# 

75-139 

75-52 

75-46 

75-584 

1-123 
69-60 
69-62 
69-61 
69-63 
69-53 
69-539 
69-54 
69-56 
69-57 
69-Se 
69-35 
49-51 
69-58 
69-175 
69-76 
69-1734 
69-37 
69-157 
30-48 
24-114 
24-140 
24-136 
67-21 
3-F6t 
3-944 
3-95F 
3-934 

70-28 

75-128 

59-1494 
69-1414 
6&9-155# 
69-157 # 
69-884 
69-143# 
69~-97# 
69-114# 
69-129# 
69-75 
69-1234% 
69~-68# 
69-1395# 
69-1904 
69-89 

49-71 
69-163 
76-144 
38-178 
29-11% 
28-134 
68-42 
3-100 
7o-el 
6-15 
6-19 

7i-1é 
37-1014 
3~-1024 
3~-100# 
11-1754 

Pra? 
3-102 

1-108 
1-108 
1-2024 

65-23 
69-35 
69-31 
23-127 
65-62 
1-136 
1-92 

24-89 
4-334 
1-141 

23-liet 

18-17 

14-29 

7-14 

66-104 

69-644 

69-508 

65-15# 

790-144 

64-27% 

49-21 

49-7 

46-77 

s-iat 

eog-12do 

7a 

6-23 

75-68 

23-147 

73-73 
79-123 
79-129 

69-98 

69-84 
69-169 

69-154 
7-26 

65-42% 

9-14 
7-ad 

69-47 
7-20 

65-208 

44-93 

68-34 

79-138H 

69-115 

69-914 
69-179# 

65-46 
65-64% 

65-34 
65-32 

66-40% 
69-31 

69-26 

69-124 

69-93 

66-36 
66-33% 
66-32# 

69-43 

67-24 
66-31 

69-130 

69-110 

67-23 
67-32 
68-19 
69-65 

67-36 
67-20 

69-136 

69-119 

67-35 
70-22 
69-21 
66-GS# 

70-32 
67-29 
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69-144 69-150 

69-125 69-131 

70-31 

7e-18 
67-22% 67-30 

70-19 

69-156 

69-139 

70-20 

69-162 

69-145 

70-24 

69-168 

69-151 

70-28



TSINIT -- TSX startup 
Cross reference table 

PISRT 
PMP AR 
PMSIZE 
PNAME 

PPTERM 
PROASM 

PROBUF 
PROCID 
PROFLG 
PROITP 
PRTDEC 
PRTOCT 
PRTRSO 
PSW 
PTBYT 
PTWRD 
PVSPBL 
QBUS 
RS5OC1 
R50C10 
R50C17 
RSOCHR 
RSOCL 
RSOCLO 
RSOCL7 
RSOCSH 
RSOLD 
RSOLOK 
RSOLS 
RSOMSG 
RSOODT 
RSOPI 
RSOSY 
RSOTIO 
RSOTT 
RSOUSR 
RSOVM 
RSOWIN 
RBD 
RBR 
RC$$SZ 
RDB 
RDBEND 
RDERR 
RDINT 
REDUCE 
RELFIL 
RELOC 
REQMIS 
RID 
RLBF 
RLBFND 
RMNP DR 
RMON 

1-57 
1-131 
1-131 
1-89 

78-42 
1-57 
1-20 

44-45 
1-58 
1-24 
1-98 
1-57 

23-35 
27-995 
28-118 
1-94 
1-100 
1-100 
1-114 
1-137 
1-222 
1-2293% 
11-2244 
4-424 
1-21 9% 
1~-220# 
1-221%# 
1-2134 
1-217%# 
11-2114 
1-2264 
1-209% 
11-2274 
1-2184 
1~216# 
11-2144 
1-21 5% 
1-212# 
1-225# 
1~210# 
1-177% 
1-116 
1-121 
1-120 
1-120 
4-37# 
1-116 
4-314 

75~-S8# 
1-101 
4-10# 
1-176# 
11-2334 
11-2344 
1-iie2 
1-104 

11-2494 
37-93 

37-91 

24-47% 

1-2544# 
1-32 

44-55 
1-205# 

23-95 
5-53 

89-44# 
27-100 
81-a# 
30-63 
44-714 

D724 
57-23 
30-115 
23g-167 
ge~-30 
ge-32 
ge-34 
83-17 
gel? 
ge-ig 
gen-ei 
9-35 

24-62 
9-31 

9-19 
23-87 

9-39 
24-47 
9-27 

9-23 
79-47 
14-102 
35-28 
24-179 
24-182 
6-46 

14-106 
23-33 

7a? 
77-354 

75-S9# 

75-65 

45-56s 

5-17 

24-624 

1-57 
48-1 
23-119 

23-146 
23-118 

28-110 

78-9 
44-36% 

44-117 
39-113 
32736 

39-95 
32-23 

91-30 

75-64% 

7O-b66# 

5-167 

initializ MACRO VO5. 04 
(CREF VO5. 04) 

68-533 

75-65 
73-87 

as-13 

77-56 

96-85% 

Fan-74 

FO-7O 

23-115 

39-113% 

9-143 

B4—-1 

83-8# 
61-18% 

79-735 

23-159 
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91-45 

10-1 

61-65% 

De~Fi1 

53-29% 

13-1 

7an-4ik 

ve-F2# 

96-19 

14-1 

7a-DOk 

vee 

96-20 

24-38 

73-59 

61-22% 

77-36 

24-187 

73-61% 

61-61% 

78-30 

27—1 

73-73 

a
a
,



aa
n,
 

TSINIT ~~ TSX startup initializ MACRO VO5. 04 
Cross reference table (CREF VOS5. 04) 

RPRVEC 
RSFBLK 
RSFERR 
RSR 
RSZ 
RT$$SZ 
RT#BAS 
RTSNAM 
RT$SKP 
RTSTOP 
RTFTCH 
RTMNVC 
RTNKM 
RTTRP4 
SAVBLK 
SBS$SZ 
SCHED 
SCPFHD 
SDANAM 
SDCB 
SDCBSZ 
SDCHAN 
SDDVU 
SDNAME 
SEGCHN 
SETCHN 
SETJSZ 
SETLIN 
SETMIO 
SETMUX 
SETSY 
SETUMP 
SETVEC 
SFCB 
SFCBFH 
SFCBND 
SFCBSZ 
SCSELG 
SG6SI0T 
SGSMMU 
SCSMTM 
SGSMTS 
SGSPAR 
56$TSX 
SHRRCB 
SHRRCN 
SIZERR 
SKP DEV 
SLTSIZ 
SMRSIZ 
SNMSHD 
SP$$SZ 
SPLANM 
SPLBLK 
SPLCHN 
SPLCLD 

1-102 
1-140 
4-124 
1-87 
1-1744 
1-122 
1-121 
1-138 
1-120 
1-120 

29-20 
1-189% 

44~60 
1-188# 
1-190# 
1-131 
1-88 
1-86 
1-119 
1-127 
1-128 
1-128 
1-91 
1-128 
1-140 

28-80 
24-216 
14-49 
24-144 
14-484 
24-110 
9-109 

11-36 
1-113 
1-113 
1-113 
1-113 
1-104 
1-104 
1-105 
1-105 
1-105 
1-105 
1-141 
1-120 
1-120 

47-39 
1-228# 
1-116 
1-149 
1-131 
1-86 
1-127 
1-130 
1-130 

30-42 

11-48 

27—23 

29-78 

14-104 

79-35 

24-181 

73-48% 

73-334 

737-39 

739-424 

29-24 

o~ 17 
44-146# 
2-166 

3O-50 

35-129% 

30-30 
30-23 
30-68 
30-47 
30-38# 
30-284 
29-62 
29-64 
47-164 
14-4544 
64-184 

78-144 
10-1448 
11-590 
35-81+# 

39-83% 

35-80 

23-172 

2a-173 

2a-173 

23-173 

23-172 

239-172 

23-172 

Ne he arte 

35-308 

79-69 

91-35 

20-41 

67-135 

35-49# 

35-130 

30-29 

30-77 

30-107 

31-134 

tate 
29-30 
29-85 
a7~37 

31-23 

30-574 

30-109 

BO~-13 

67-41 

30-85 

59-58 
29-43 

39-27 

41-63 
61-61 

31-30% 

38-58 

80-204 

67~43% 

30-90 

29-47 

42-37 

31l-3Siset 

38-66 

30-94 

29-63 

79-174 

41-52 

30-108 
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29-68 

41-90 

30-110 

77-184 

m
m
.
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SPLDEV 
SPLDVN 
SPLINI 
SPLNB 
SPLND 
SPNEED 
SROMMR 

SRGFLG 
SR3MMR 

SRTOVF 
SRTSIZ 
$5 
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 
TKISEC 
TAIVAL 
TASSVL 
TKSVAL 
TOOBIG 
TOPMEM 
TRCSET 
TRP10 
TRP14 
TRP2O 
TRP24 
TRP250 
TRP 34 
TRP4 
TSEMT 
TSEXEC 
TSGEN 
TSINIT 

1-127 
1-128 

24-130 
1-121 
1-127 

28-97 
1-98 

72-53% 
1-99 
1-99 

61-55% 
4-384 
1-149 
1-116 
1-118 
11-1724 

590-38 
94-41 
11-1734 
1-84 
4-354 
1-88 
1-88 
1-115 
1-115 
1-119 
1-140 
1-123 
1-106 
1-136 
1-155 
1-155 
1-123 
i-123 
1-118 
99H 
1-109 
1-106 
1-94 
1-108 
1-133 
1-133 
4-304 
1-199% 

44-34 
1-107 
1-123 
1-107 
1-107 
1-123 
1-107 
1-106 
1-92 
1-101 
1-101 
1-64 

30-24 

30-70 

30~-7# 

69-77 

30-7 

23~-108+# 

5-116% 

73-62% 

5-119 

5-12ge 

72-47% 

73-105 

24-185 

23-44 

ea-4i 

75-43 

23-2O# 

96-100 

28-19 

28-78 

35~-127% 

35-125% 

78-36 

24-126 

24-22 3% 

2a-1 74k 

75-117 

39-127 

2o-177%* 

2-19 

24—22'0 

78-20 

24-251 

7-32 

7-34 

24-LO# 

24-13% 

24—-12ik 

a4-Lik 

23-32 

23-68% 

44-1414 

5~-@Gi 

5-83 

3-85 

9-87 

5-97 

5-91 

5-79 

75-116 

75-115 

75-114 

1-57 

49-42 

AG-48O 
29-79 
23a-62 
73-72% 
44-39% 

5~-126% 
72-532 

ve U4 
39-125 
24-22) 
24-224 
78-40 

9-41 

24-19# 

24-22% 

24-21% 

24~2O0#% 

80-21 

79-47 

927-76 

23-77 

VO. 04 

69-75 
41-103 
44-624 

44-63 

10-37% 

73-65% 

283-58 

78-43% 

40-13 

van 77 

e3s~lot 
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42-78 

44-110 54-74% 

44-107 

44-37 44-65% 

73-71L# 

28-62 28-79 

52-51 

28-79 29-55 

56-83% 

$4—-109% 

28-84 

30-99 

60-24 

56-77% 

79-1le 

60-47% 

96-B2k 

61-33% 

60-23 

61-56% 

60-50% 

72-44% 

61-36%
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TSR 1-116 14-99 
TSTWRD 44-22% 44-36% 44~89 % 44A~F1 
TSXHD 4-H 6-45 2o-3l 23-54 a4— 22h 

30-131 39-138 38~-79 38-81 41-101 
68-52 68-58 71-34 72-73 73-93 

TSXPRO 1-33 1-344 1-73 1-744 
TSXRUN 4-214 2-09 
TSXSAV 1-1914# 
TSXSIT 1-iii 
TSXSIZ 4-364 68-59 71-35 
TTINCP 1-153 een 
UBUSMP 1-137 10-21 44-127% 20-50 
UC$$SZ 1-143 42-295 
UCLBLK 1-143 42-26% 

VCLDAT 1-143 42-36 42-43 42-48 42-52 
VCLINI 24-122 42-104 
UCLNAM 1-140 24-16% 
UCLOPN 4-414 42-77 42~-B4 
VEX INT 1-130 274 
VEXRTN 1-129 246 
UKS$SZ 1-143 42-2a 
UMODE 1-117 44-71 44-88 44—~146 
UMRADR 1-137 10-27 
UMSYTP 1-118 24-154 
UNIBUS 1-137 44-123 
UPARO 1-100 43-15 
UPARS 1-ie2e2 73-578 
UPAR? 1-93 44-70% 44-87% 
UPDRO 1-100 43-17 
UPDR6& 1-122 73-38" 
UPMODE 1-121 73-99 
US$$SZ 1-143 42-23 
USRBAS 1-103 ae ae de 
VBUSTP 1-119 23-167 44-117 44-1293 
VCSHNB 1-126 74-17% 
VDBFLG 1-92 69-155 
VDF MEM 1-133 47-47 47-49 
VF$LIN 1-153 16-13 
VF SMR 1-152 20-21 20-22 
VF SRE 1-153 16-15 
VFSRIE 1-152 
VF$SC 1-153 
VFSTIE 1-152 
VHSCSR 1-152 14-13% 16-14% 20-12 2O-a1# 
VH$LCR 1-153 16-15% 
VHSLPR 1-152 
VHIMEM 1-87 28-38 47-35 47-37 
VHINIT 14-54 20-84 
VHLPRM 14-87 16-84 
VHOINT 1-153 18-39 
VINABT 1-122 27-67 30-58 ve~30 De 56 
VLDSYS 1-144 24-57 91-32 
VMAXMC 1-144 69-97 
VMTOBF 1-146 64-955 64-66 
VMIOSZ 1-145 37-83 
VMLBLK 1-115 37-59 

27-84 
41-108 
73-104 

42-64% 

73-31 

27-91 23-95 
42-76 42-83 
74-78 7So-ae 

42-66 

28-102 
44-151 
797-138 

29-77 
44-76 
77-53 

29-84 
58-4 
80-20 

30-60 
66-51



TSINIT -- TSX startup initializ MACRO 
Cross reference table (CREF VOSS. 04) 

VMSCHR 
VMXCSH 
VMXMON 
VMXMRB 
VMXMSG 
VMXSF 
VMXSFC 
VMXWIN 
VNCSLO 
VNC XOF 
VNC XON 
VNFCSH 
VNGR 
VNUIP 
VNUMDC 
VPARS 
VPARG 
VPLAS 
VSLEDT 
VSWPFL 
VSWPSL. 
VSYDMP 
VUSCL 
VUCLMC 
VUXIFL 
WINBAS 
WRABUF 

WRASIZ 
XMVBAS 
ZCLR 

1-91 
1-86 
1-111 
1-147 
1-144 
1-115 
1-115 
1-114 
1-91 
1-91 
1-91 
1-134 
1-121 
1-85 
1-85 
1-135 
1-134 
1-140 
1-136 
1-101 
1-95 
1-84 
1-143 
1-143 
1-129 
1-103 
1-207# 

93-43 
1-2084 
1-195% 
1-109 

69-104 
35-65 
35-41 
69-101 
69-108 
37-51 
37-54 
35-25 
36-32 
36-56 
36-63 
69-638 
39-24 
35-95 
37-53 
23-69 
37-27 
29-18 
69-129 
24-134 
28-32 
69-167 
42-15 
42-17 
2-44 
Pm Ie 

24-239 
96-28 
24-237 
12-47 
17-21 

37-57 
37-62 
30-27 

VO5. 04 

69-88 

69-135 

37-72 
46-49 

29-36 

guviet 
28-45 

25-20% 
59-35 
79-40 
24-101 

38-26 
99-50 

96-34 

69-114 

41-28 
99-57 

94-70 

41-82 
66-16 
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96-97 

42-55 
68-23 

72-39 

52-39 
72-29 

ve—-47 
73-53 

ve-66 
79-64 

ve-78 
79-38
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Cross reference table (CREF VO5. 04) 

a
,
 

At
e,
 

... CMO 28-84 29-65 30-110 41-91 42-46 79-27 79-33 

... CM1 6-29 24-243 28-90 28-62 28-70 29-30 29-47 29-99 30-85 30-94 30-99 38-21 
38-27 38-62 41-22 41-29 41-31 41-68 41-78 41-82 41-84 42-43 42-352 42-55 
42-60 re Pde A] ve 3F 94-25 vo-e21 96-29 96-63 99-36 99-50 60-35 66-17 68-24 
72-30 73-29 73-54 79-20 79-32 73-51 75-70 77-25 

. CMe 6-29 6-29 6~29 6-29 23-19 23-23 23-61 23-63 23-78 23-176 24-221 24-243 
24-243 24-243 24-243 28-50 283-50 28-58 28-98 28-62 28-62 28-62 28-70 28-70 
28-70 28-70 29-30 29-30 29-43 29-43 29-47 a9-47 29-47 29-55 29-55 29-55 
29-55 30-85 30-85 30-90 30-90 30-94 30-94 30-94 30-99 30-99 30-99 30-99 
38-21 38-21 38-27 38-27 38-27 38-27 38-62 38-62 41-22 41-22 41-29 41-29 
41-29 41-29 41-31 41-31 41-31 41-31 41-68 41-68 41-73 41-73 41-78 41-78 
41-78 41-82 41-82 41-82 41-82 41-84 41-84 42-43 42-43 42-48 42-49 42-52 
42-52 42-32 42-59 42-95 42-55 42-55 42-50 van~2o ven~e2d ve 39 ve-39 ve-39 
ven 39 o4—-29 0 aa 94~—25 94-25 96-21 96—a21 vO-2F 26-29 96-29 26—-29 96-63 
26-63 96-63 26~63 99-36 29-36 99-36 99-36 79-50 99~-50 29-50 99-50 60-35 
60-35 60-35 60-35 66~-17 66-17 66-17 66-17 68-24 68-24 68-24 63-24 72-30 
72-30 7a-30 72-30 73-25 73-25 73-54 73-54 73-54 73-54 79-20 75-20 735-32 
75~-3e 79-32 797-32 795-51 79-51 75-51 79-51 75-70 75-70 75-70 75-70 77-25 
77-32 77-34 78-19 78-24 78-26 78-28 

CM3 28-57 2o-72 29-42 29-96 30-89 30-101 41-72 41-83 42~47 42-65 90-76 96-111 
73-81 79-99 

CMS 6-29 6-45 &-46 eg~19 23-23 23-31 23-32 23-33 23-36 23-94 23-99 23-61 
23-63 23-67 23-78 e3-176 24-221 24-226 24-227 24-243 27-84 27-85 27-91 27-92 
aI—-9& 27-97 27-101 28-50 28-58 28-62 28-70 283-84 28-95 28-96 28-102 28-103 
28-108 28-111 28-116 283-119 29-30 29-43 29-47 29-55 29-68 29-77 29-78 29-84 
29-85 30-60 30-61 30-85 30-90 30-94 30-99 30-110 30-131 30-132 30-138 30-139 
38-21 38-27 38-62 38-75 38-76 38-81 38-82 41-22 41-29 41-31 41-68 41-73 
41-78 41-82 41-84 41-91 41-101 41-102 41-108 41-109 42-43 42-48 42-52 42-55 
42-60 42-66 42-76 42-77 42-83 42-84 44-151 44-152 46-76 46-77 ve-25 92-39 
94-25 re lm ar Dome 26-63 28-6 98-7 98-10 09-36 99-50 60-35 66-17 66-51 
66-52 68-24 68-92 68-53 68-58 68-59 71-34 71-35 727-30 72-73 72-74 73-25 
73-54 73-93 73-94 73-99 73-104 73-105 74-78 74-79 795-20 7O-ea2 75-23 79-32 
75-S1 79-70 79-138 797-139 77-25 77-32 77-34 77-33 77-54 77-37 78-19 78-24 
78-26 78-28 7927 79-33 80-20 80-21 81-18 B2-26 B3-26 

.CM& 23-19 23-23 ag-Ol 23-63 23-78 23-176 24-221 77-32 77-34 78-19 78-24 78-26 
78-28 

. CM7 6-29 24-243 28-70 29-55 30-99 38-27 41-29 41-31 41-82 42-55 92-39 94-25 
26-29 96-63 99-36 IF—5O 60-35 66-17 68-24 72-30 73-54 795-32 75-31 79-70 

. CLOSE 1-S0O# 26-97 28-72 29-42 29-56 30-89 30-101 41-83 42-65 90-76 v6~-111 73-81 
79-95 

. CSTAT 1-S3H 42-60 

. DATE 1-S32# ate 

. DELET 1-S1# 29-58 29-43 30-90 41-793 42-48 
. DSTAT 1-S2H 79-27 

. ENTER 1-494 ao-h2 ao-47 30-94 41-78 42-52 

.- EXIT 1-S1# 9-168 G47 

. FETCH 1-S2# 79-33 

.GTIM 1-S2# ao~-19 24—c2 th 

. GVAL 1-49%# as-78 23-176 77-32 77-34 78-19 78-24 78-26 78-28 
. HERR 1-51# ao- 07 
. LOCK 1-Salt 23-31 
. LOOKYU 1-494 29-50 29-30 30-85 38-21 38-62 41-22 41-68 41-84 42-43 ve-25 96-21 

73-25 79-H0 
. PRINT 1-50# 6-495 6-46 23-31 23-32 e3g-33 23-36 23-54 23-55 24-226 24—~227 27-84 

27-85 a7~-F1 a7 -Fe 27—-9S een G7 27-101 2B-95 28-96 28-102 28-103 28-108 26-111 
28-116 aO-119 27-77 29-78 29-84 29-85 30-60 30-61 30-131 30-132 30-138 30-139
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Cross reference table (CREF VOS. 04) 

. PURGE 

. READW 

. RELEA 

. SAVES 

. SCCA 
. SERR 
. SETTO 
. TRPSE 
. TTYOU 
. UNLOC 
. WRITW 
CLYVX 
DEFFLG 

DISABL 
ENABL. 
HANVER 
OVLTBL 

38-75 
44-151 
68-959 
7S~ae 
1-S0# 
1-494 

60-35 
1-S2t 
1-494 
1-53% 
1-314 
1-50# 
1~50# 
1-504 
1-S1i# 
1-S1# 
3-S3t 
3-8t 
xc bert) 
3737 
1~161# 
1-1654% 
2-9 

69-454 
69-62 

38-76 
44-152 
71-34 
735-23 
41-72 
6-29 

&6-17 
28-84 
77-9 
ao-a3 
2o-30 
a2a~-o7 
23-él 
81-18 
24-232 
28-70 
3-61 
3-14 
baat 4 =) 
37-38 

26-71 
26-85 
2-30 

69-51 
69-63 

38-81 
46-76 
71-35 
79-138 
42-47 
24-243 
68-24 
29-58 

23-63 
B2-26 

29-59 
3-62 
3-15 
orn 7 
3-39 

61-18 
61-65 
a-3l 

69-52 

38-82 
46-77 
7a-73 
79-139 

38-27 
72-30 
30-110 

B3-26 

30-99 
3763 
3-16 
3-28 
3-40 

7a~4i 
72-35 

2 al 
69-33 

41-101 
98-6 
7a-74 
77-33 

41-29 
73-54 
41-91 

41-82 
3-64 
3-17 
3729? 
3-41 

73-61 
73-73 

69-54 

41-102 
08-7 
73-93 
77-354 

41-31 
79-32 
42-66 

42-55 
3-65 
3-18 
3-30 

69-55 
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41-108 
58-10 
73-94 
77-37 

92-39 
75-51 

3-66 
3-19 
3-31 

69-56 

41-109 
66-51 
73-99 
BO-20 

94-25 
735-70 

3-67 
3-20 
3-32 

69-57 

42-76 
66-52 
73-104 
80-21 

96-29 

gael 
37-33 

69-58 

42-77 
68-52 
73-105 

96-63 

J-e22 
3-34 

69-59 

42-83 
68-53 
74-78 

99-36 

3-23 
3-35 

69-60 

42-84 
68-58 
74-79 

99-50 

3-24 
3-36 

69-61


