
TSEMT 
Table of 

T/S EMT PROCESSOR 

contents 

wo
 

ts
 

PQ
 

al
l 

cre
el 

cee
ll 

cee
tll

l 
ca
el

 
me
et
 

se
e 

© 
oT
 

co
ol
 

oo
l 

moe
lll

 
coe

 D
E 

oe 
M 

oo
l 

oo
o 

oe
 

OO
 

0 
O
S
 

a
 

o
s
 EMT entry 

EMTAIT 
REBOOT 
RTLOCK - 
SWPFRC 
QI0 
IOSTRT - 
TOHANG 
IOFIN 
TOFCPL 
LOCMPL 
QC OMPL 
FAKCMP 
SETERR - 
GETQ 
QF REE 
GETSYa 
GETRTY 
GE TUMR 
FREUMR - 
GE TUCH 
PUTUCH - 
SYBFAD 
WACHK x 
VALADx 
TOWAITT 
IOSTOP 
TQHALT 
DVSTOP - 
IOTIMR ~ 
CANIOT - 
SE THAN - 
MIOMWT 
MIOMRD 
HANXIT 
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and initial processing 
Exit from ENT processing 
Kmon EMT to reboot the system 

EMT to lock @ job in low memory 
Force outswap of jobs in certain memoru range 

Queue an I/O request ‘ 
Try to start I/70 transfer 

Place 1/0 queve request on handler list 

I/O operation completion 
IOFIN processing done at fork level 
Do cleanup on completed I/0 queue element 

Queue a completion reutine request 
Generate fake completion routine request 

Set EMT error code and exit 

Get a free [/0 queue element 

- Return an I/O queve element to the free list 

Get queue element for sustem 1/0 

Get queue element for real-time use 

Allocate Unibus map register 
Free a Unibus map register 

Get character from user’s 

Move byte to user’s buffer 
Set system buffer address in I/0 queue entry 
Check validitu of user address 

Validate user address 
Wait for I/0 to finish 

Wait for ali of job’s 1/0 to finish 

Abort ali €/0 for a jab 
Abort I/0 for a device & job 
Process handler timeout requests 

Cancel all .TIMNIO requests for a job 
Update running copu of device handler 

Mapped 1/0 move data to system buffer 
Mapped I/0 move data to user’s buffer 
Exit from a mapped handler 

buffer 

-~ Device handler mapping routines - 
MP PHY 
PTBYT 
GTBYT 
PTWRD 
EXTP 1 
CV TPHY 
RELOC 
BLKAMYV 

Convert mapped address to physical address 
Move byte to user’s buffer 

Get bute from user’s buffer 

Move word to user’s buffer 

External KPAR mapping routine for drivers 

Convert a virtual address to a physical addr 
Mapping reltacation calculation 
Memory block move routine
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Copyright (¢) 
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1976, 1977, 1978, 1979, 1980, 1981. 1982, 1983, 1984, 1985. 

S&H Computer Systems, Ine. 
Tennessee 

this software is furnished under a license for use only 
on @ Single computer system and may be copied only with 
the inclusion of the above copyright notice. This 
software, or any other copies thereof, may not be provided 
or otherwise made available to any other person except 
for use on such system and to one who agrees to these 

License terms. 

shail at all times remain with S&H Computer Sustems, Inc. 
title to and ownership of the software 

TSEMT 

177776 iPROCESSOR STATUS WORD 

i Sustem macros. 

.MCALL 
3 SUE femte ste heron Gente SARs MORE Nene Hebe KARO mee SESeN Soe seme 

. READW 
vette S060 Nemdt Ode! ODEN Geet eutED OUIEE SUEDE FOtEn SEORL SIDED s/One GOUEE GIOES OF408 GRU NURI Rutt OnIRe CONE Guten CRENS GEUET eHOED EESED SUEND ctOmE DERE OURED GttnY SHEDS HONE GOveR MAEEY areme wreuy Gene witee 

+ MACROS TO ENABLE AND DISABLE INTERRUPTS. 

. MACRO 
BIS 
. ENDM 

. MACRO 
BIC 
. ENDM 

Ardaquments: 
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DISABL i DISABLE INTERRUPTS 
#340, @HPS 
DISABL 

ENABL sENABLE INTERRUPTS 
INTPRI. GHP 
ENABL 

Macro to print an error message when a system crash occurs. 

Msa¢G = Name of error message to print. 

ARG = (Optional) argument value to display with error message. 

.GLOBL DIEMSG, DIEARG. SYSHLT 

.MACRO DIE MSG, ARG 
MOV MSG, GHDIEMSG 
_ IF NB. ARG 
MOV ARG, @HDIEARG 
_ ENDC . 
CALL @#SYSHL T 
.ENDM DIE 

i Macro definition for calling global routines residing in 
i; Mapped system regions. 

. MACRO 
IF 

OCALL ENT ADD 
B, ENTADD
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ed 
40 
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62 
63 
64 
65 
46 
67 
63 
69 
70 
71 
7a 
73 
74 
79 
76 
77 
73 
79 
BO 
Bi 
Be 
83 
84 
85 
86 
87 
88 
89 
90 
Fl 
Ra 
93 
94 
99 
9& 
97 
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99 

100 
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103 
104 
1005 
106 
107 
108 
109 
110 
1i1 
lie 
113 
1i4 
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. ENDC 
CALL 
. WORD 
. ENDM 

.ERROR ;OCALL GPECIFIED WITH NO ENTRY ADDRESS 
_MEXIT 

OVRHC iCALL THE OVERLAY HANDLER 
ENTADD ;GSPECIFY THE ENTRY POINT 

F Global definitions 

. GLOBL 

. SLOBL 

. GLOBL 

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

FREUMR, GETUMR, IOHANG, CLWTIM, CVTPHY 
TSEMT. IOSTOP., SYGIO, SYBFAD. IOSTRT 
VACHKR, VACHKW, GETQ, SETC, ABTIO 
SETSYQ, G10, PUTUCH, GETUCH, FMMS¢, SPLERR 
EMTENT, IOF IN, GFREE, IOTIMR. SETHAN 
TOWAIT, RTLOCK, SWPFRC 
SETERR, EMTXIT, IOHALT, CANIOT 
PTBYT. GTBYT. PTWRD, MPPHY, ERRLOG, RTLOCK 
BADEMT, QCOMPL, FAKCMP, GETRTQ, EXTP1, BLKMV 
REBOOT, USREMT. FILSPC, SPSIZE,. SPFLDV, SPFLNM 
MIOMRD, MIOMWT. HANXIT, QGF&IOT 
READ. WRITE, RELOC 

3 Global references 

. SLOBL 

. GLOBL 

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

$GEMAR, LSWi1, EMTPLS, VPLAS 
TSINIT, CUREMT, HANTOC, DOEMT. C. USED, SSEMT 
VSWPFL, MAPPAR. BASMAP, LOMAP., #MLOCK, $NLOCK 
S#WFM, LSW, SCPGET. SP$JOB. SP$CMD, SASLOK 
$DEAD, EMTLEYV, CQ4CP,. CP$STD. PRIVCO 
CQ$LNK, CQERTN, CQGSPAS, DOSCHD, LCMPL 
CQ$J0B, CQERO, CQ$R1, SYSXIT, SNDMEN 
INTPRI, LIGQCNT. GHIPRI. NMFREQ, LPRI 
VPARS, NUMDEYV, CSHALC, CPSRT. QF$M1I0, QGFS$C10 
MEMSWP, POSLOK, CKUSP2, ES7SMX, EMT375. RTLIEX. ODTBAS 
SYTIMH, SYTIML,. SYSDAT, CQ$FLG, Q. FLAG 
QF¢SCR, CQKHOT,. CQ$LOT, CQ#RO, CQSR1I. ITSJOB 
KPARS, KPARS, DSHABT, MRATHD 
FRAGET, FORKQ, FQ¢PRI,.FQ$RTN, FQ$R1. FQGR5, FQGR3 
EMTBLK, I10Q@SIZ, CSHIO. DX#NCA, @. ICSW, Q@. UCSW 
CFLAG, ERRLOC, IOCMPL, LPRI. IT#SEGQG 
LSW4, $INKMN, VALADW, VALADB, PRIVCO 
CSSERR, CStEOF, CSt$OPN 
SERFLG 
TOABFL, LSWo 
RPDR 
LSWS, VPRIHI,. S&RT. FPSMOV, FPSIOF, FP&I0S,. FPSIOA 
EMTMAP, EMTSP. CHNNUM, LUSW,. EM#SOF. JSTAND 
CXTEND, L.SW4, HANSTZ 
MISUBP, MISSBP. MISUBO. MISCWC 
Q@. DEVX 
INTERR, @INKAMN 
CHNADR, EMTASP. EMTRAD 
CORUSR, UPMODE. LITIME, S#HICP 
BOTUNT, BOTCSR 
UBUSMP, DX#DMA, DVFLAG, UMRBAS, UMNSIOG 
UM#WDS, UM#$$S7. UMREND, UMRWHD, Q. UMRX 
@. UMPB, @. UMVE, UMSUMR,. UMRADR, UMSNMR
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116 
117 
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119 
120 
12i 
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123 
124 
125 
126 
127 
128 
129 
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1233 
134 
135 
136 
137 
138 
1939 
140 
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. GLOBL 

. GLOBL 

. GLOBL 

. SGLOBL 

. GLOBL 

. GLOBL 

. GLOBL 

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

@. UMPP 
ABORT, EMTADR 
CXTBAS, DX#MAP;> MIOCHK 
URO, EMTPS, QSRCH, CHKABT, QNSPND 
S#NEDQ, DVSTAT. HANENT, FRETOQG, EMTCXT, EMTCXW 
JSWLOC, ENSYS, HANPAR 
EMTCXN, UHIMEM 
EMTERR, LSTATE. S#IOWT, UMODE 
Cc. CSW, @. WONT 
C. NUMQ, GQ. JOB, @. LINK, @. BLKAN, G. FUNC 
Q@. COMP, @. CHAN. C. DEVG, G@. UNIT 
Q. BUFF, @. PAR, @. PAS. C. SBLK. C. LENG, @. CSW 
LBASE,. UIOCNT, &. PAG 
LOTPL 
ENQTL: FRIAPRI 
S#IOFN, CQ$PRI. ITSLNK 
IT#RTN 
CQ$RNS 
LEMTPC 
LMXNUM, RGR. TSR 
MXDTR, ZCLR, MXCSR; EMSNGE 
LCOXPAR, CUPARO 
READ, WRITE 
TTYIN, TTYOUT 
PRINT 
OVRHC, VPARS, EXCJOB, SROMMR, SR3UMMR, VCOSHNB
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T/S EMT 

000000 
OO00014 
009024 
O00026 
009030 

000034 
000036 
000046 

000050 
O00112 

PROCESSOR 

000019 
OO00012 
O00007 

QO00000 
Q00000 
O00000 

000000 

000074 
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j AsStcii characters 

CR 
LF 
BELL. 
> 

i Shared data areas for mapped 

1 od
 

Page «2 

3 MOTO Mites neta Sete ences fant SOURS eEete oesee OmitT Guate Maem Done caste Ooty ShUTY ued: EnOtY SOOM Seng eUne: enetn santh SIUED CORIY SEEEE SOICE Ghent MEEWE COTED tote apm cnet MLM Feet: Senet Gwen Stney Gone emetn GLORY GUmEE CUBED EneES GImey CnLin Sime? Sones SHOES SUMED GOnuE Chine COEDS SHED ComIY cents eveuD OnEOR COSI SAME ORIED OOLER CUNEO SEEDS HnEED GOEEh SEDC TREE cutee Gers TEED Semen OAnSE sneEP ahTED OOOCE 

iCarriage return 

iLine feed 

iBell 

system regions. 

iArgument area for internal USR emts 
sHolds dev: file. extisizeld spec for current emt 

i CEsize] for file specificed above 
sNon-zero ==> Some job waiting for @ element 

iWait time for CLWAIT routine 

3 Data areas used for special device (mag tape) directory cperations. 

USREMT: . BLKW re 

FILSPC: . BLKW 4 

. WORD 0 

QWTCNT: . WORD 0 

CLATIM: . WORD 0 

3 Note: SPFLDV, 

SPFLDYV: | BLIKW i 

SPFLNM: . BLAW 4 

SPSIZE: . WORD Oo 

. EVEN 

3 Text messages. 

3 Note: 

3 word aligned 

Ol2 FMMSG: 
130 SPLERR: 

SPFLINM, 
magtape directory operations 

.NLIST BEX 
FMMSG must begin on a word boundary so that XXXXXX is 

(MOV instructions replace the form name). 

_ EVEN 
-ASCIZ 
-ASCIZ 
_ EVEN 
. LIST 

LCRECLFOCLPOSBELLO/ Mount 

and SPSIZE must be allocated contiguously for 
to work correctly. 

iFile spec device name 

iFile spec involved in dir aperation 

iFile size returned by handler 

“XXXXXX° Form on YYN/<CRO<CLFO 
/TSX-W-Error on write to spool file/ 

BEX
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fate Set camnee Gente Sener worm MHODT Lenee Comes SOME sents were SOOM GORE EftEE EET) SIGE. GOuh. SENOS NEGEV coten EEOY OTOH SLEDS RONEG GCEST Grom Oment Stee: <~we SLnO Ghent Minn MoNED SHUT Sanee GPa srewn wedme Stent GOStE SINUS TRIN GODT SémaL SOEEE EEGEN DUtET UREN? Gaim GoERE mine =aIES SARE: RENN cent erate SUnte eres crete J 
m4 i; TABLE FOR V1 TYPE EMTS WHICH SHOWS HOW MANY 
3 i ARGUMENTS ARE ON THE STACK. 
4 i 
9 000156 erete) VISTK: | BYTE 8) i OOO DELETE 
& 000157 000 . BYTE 0 i O20 LOOKUP 
7 900160 O01 . BYTE 1 i O40 ENTER 
8 0001461 000 . BYTE Q i 060 
9 000162 000 _ BYTE Q i 100 RENAME 

190 000163 000 . BYTE 0 3 120 SAVE STATUS 
11 000164 000 . BYTE 0) i 140 REOPEN 
12 000165 000 . BYTE @) i 160 CLOSE 
13 000164 003 . BYTE 3 i 200 READ 
14 000147 003 . BYTE a i @20 WRITE 
15 000170 000 . BYTE 0) i 240 WAIT 
16 
17 JT remem a eet ee ty ne mr me i i, rm mt a tm i ne nt ee et et ee 

i8 i Table for group 16 EMT‘s showing how many arguments are on the stack. 
19 i 
20 000171 000 GIé6STK: . BYTE QO 3; G40 TTYIN 
ai 000172 000) . BYTE QO i O41 TTYOUT 
ae 000173 O01 . BYTE 1 i O42 DSTATUS 
as 000174 OO] . BYTE 1 i O43 FETCH/RELEASE 
24 000175 370 . BYTE -~3 i G44 CSIGEN 
25 000176 375 . BYTE -3 ; 345 CSISPC 
26 000177 000 . BYTE Q i 346 LOCK 
a? 900200 000 . BYTE e) 3 G47 UNLOCK 
28 000201 000 . BYTE 0 3 250 EXIT 
2? 000202 000 . BYTE @) 3 251 PRINT 
30 000203 00%) . BYTE 2) i 352 SRESET 
31 000204 001 . BYTE 1 i 393 GQSET 
32 000205 000 . BYTE Q i 354 SETTOP 
33 000206 000 . BYTE 0 i 355 RCTRLO 
34 000207 000 . BYTE QO 3 256 Cundefined) 
35 000210 000 . BYTE 0 3 357 HRESET 
a6 . EVEN
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1 SR2TTL EMT entry and initial processing 
2 CSTE em ae eee cto ste ere sat sot sene nanan ante arn sane donne See se sane te sien snc sm foe Saou Seen seme wine \ teen sone stows sosee fever seven snece steer sens sounn saci emt entre coum wane eevee Stems aimee stent mtn cones tents ene coven Games simtt Leman MDULE Leste arses setme Gene onde Sent SemtE south G+alt SaUED Soute GnttH MIE stbEn Sern ante Stmre Swe me 

3 i EMTENT is entered directiy from an EMT trap. 
4 i On entry, the processor will be in kernel mode and the stack pointer 
2 s will be pointing to an internal job stack. 
é Gur initial EMT processing consists of the following steps: 
7 Ll. Save registers. 
8B ; 2 Save current EMT processing context. 
9 ; 3. Determine if this is a version 1 or version 2 format EMT. 

10 ; 4. Move arguments for EMT from either users arqument area (v2) or 
ii 3 stack (vil) to internal argument block (EMTBLK). 
le 3 ¥. Jump aff to appropriate EMT processing routine. 
13 i 
14 000212 013745 oO00000¢ EMTENT: MOV EMTPS, —(SP) iSAVE PREVIOUS EMT PROCESSOR STATUS 
15 000216 016637 000004 000006 MOV 4(SP),EMTPS iSAVE PS ON ENTRY FROM TRAP 
16 000224 013745 0000006 MOV EMTADR, —(SP) i SAVE PREVIOUS EMT PC 
17 000230 016637 000004 0000006 MOV 4(SP), EMTADR i SAVE PC OF TRAP 
18 000236 013746 90000006 MOV EMTASP, ~(SP) i;SAVE OLD ARGUMENT STACK POINTER 
19 000242 010637 d000006 MOV SP, EMTASP iSET EMTASP TO POINT TO STACK TOP BEFORE EMT 
20 000244 062737 000012 0000006 ADD #12, EMTASP iWAS DONE 
2@i 000254 010544 MOY RS, -(SP) 
ee 000255 0104464 MOV R4,-(SP) 
23 000260 0103464 MOV RO, -( SP) 
a4 000262 010245 MOV Ra, -( SP) 
29 000264 010146 MOV Ri, -(SP) 

ae j 

a? i If an EMT is already being performed, save EMT processing context. 
2 5 
2? 000266 005237 dO00000¢6 INC EMTLEV i INCREMENT EMT PROCESSING LEVEL 
30 900272 001406 BEQ He ;BR IF NO EMT IN PROGRESS 
31 000274 012705 d000000¢ MOV #HEMTCXT, RS i#POINT TO START OF EMT CONTEXT AREA 
32 000300 012704 0000006 MOV #EMTCXW, R4 iGET # WORDS TO SAVE 
33 000304 012545 18: MOV (RS)+, -(SP) i5AVE EMT CONTEXT ON STACK 
34 000306 077402 + R4, 1% 
35 000310 O10637 O00000¢6 as: MOV SP, EMTSP i SAVE FRAME POINTER 
36 000314 013737 0000006 0000006 MOV @#KPARS, EMTMAP i Save PAR 5 mapping value on EMT entry 
37 000322 9010037 0000006 MOV RO, URO *+URO HOLDS USER’S RO VALUE 
38 i 
39 i Initialize EMT context status. 
Ag i 
41 000326 042737 oO000006 0000006 BIC #CFLAG. EMTPS iCLEAR C-FLAG IN PS 
42 000334 105037 O000006 CLRB EMTERR #NO 1/0 ERROR CODE YET 
43 000340 105037 9000000¢ CLRB INTERR iNO INTERNAL ERROR CODE 
44 000344 013705 o0000006 MOV EMTADR, RS iGET ADDRESS SAVED BY EMT TRAP 
45 000350 006545 MFP I —~({R5) iGET EMT INSTRUCTION ONTO STACK 
44 000352 010537 0000006 MOV RS. EMTADR iSAVE ADDRESS OF EMT INSTRUCTION 
47 9000356 012604 MOV (SP)+, R4 iGET THE EMT INSTRUCTION 
48 000360 010437 OQ00000¢ MOV R4, CUREMT iSAVE THE EMT INSTRUCTION 
49 000364 113701 0000006 MOVB CORUSR, Ri iGET JOB INDEX # 
30 000370 032737 o00000G 0000006 BIT #UMODE, EMTPS iWAS EMT DONE IN USER MODE? 
21 000376 001406 BEG i ;BR IF NOT 
Se 000400 010541 O00000G6 MOV RS. LEMTPCC(RI) i SAVE ADDRESS OF LAST USER-MODE EMT 
33 000404 106537 0000006 MEP D @#JSWLOC GET USER‘’S JSW VALUE 
34 000410 012661 O000006 MV (SP)+,LJUSW(R1) i SAVE IN INTERNAL TABLE 
oo 000414 O20427 104341 eH: CMP R4, #104341 iIS THIS A TTYOUT EMT’? 
26 9000420 001002 BNE OF i;BR IF NOT 
o7 000422 0001237 90000006 MP TTYOUT *HANDLE TTYOQUT SPECIALLY FOR SPEED
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000426 
000432 
009434 
000440 
000444 
000446 
000452 
000460 
000462 
000466 
000470 
000474 

000500 
009504 
OOOS10 
000512 
OO0S516 

020427 
001008 
000137 
020427 
001002 
Q00137 
032737 
QO1407 
004737 
103004 
013704 
000137 

O12701 
120427 
001500 
120427 
103070 

104351 

oH000006 
104340 

0000006 
0000006 

O000006 

0000006 
O000006 

O000006 
000375 

000374 

MACRO VOS. 04 
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CMP 
BNE 
WMP 
CMP 
BNE 
JMP 
BIT 
BEG 
CALL 
BCC 
MOV 
JMP 

i Determine 

MOV 
CMPB 
BEG 
CMPB 
BHIS 

if 

R4, #104351 
7% 
PRINT 
R4,. #104340 
8% 
TTYIN 
#UMODE. EMTPS 
3S 
CKUSP 2 
3S 
EMTADR, R4 
ABORT 

this is a version 1 or version 2 

#EMTBLK, R1 
R4, #375 
EMT375 
R4, #374 
VeEMT 

Page 4-1 

#15 THIS A . PRINT EMT? 
iBR IF NOT 
iHANDLE . PRINT SPECTALLY FOR SPEED 
31S THIS A . TTYIN EMT? 
iBR IF NOT 
iGO PROCESS .TTYIN 
iWAS EMT DONE IN USER MODE? 
iBR IF NOT 
iCHECK VALIDITY OF USER’S SP 
iBR IF USER’S SP IS OK 
;SET ADDRESS FOR ABORT MESSAGE 
i ABORT THE JOB 

format EMT. 

iGET ADDRESS OF AREA FOR ARGUMENT LIST 
iVersion 2 EMT? 

iBr if yes 
i VERSION 1 OR VERSION 2 FORMAT EMT? 

iBR IF VERSION 2 EMT



—
 

e
e
 

e
e
 

TSEMT T/S EMT PROCESSOR 
EMT entru and initial processing 

O
O
N
 

® 
u
f
 

l
e
 

10 

000520 
000522 
000526 
000530 
000534 
000540 
000542 

000544 
000546 
000550 
000554 
000396 
000562 
000566 

0003570 
000572 
000576 
000602 
000604 
000606 
000510 
000614 
O00S16 
000624 

0006246 
000632 
000634 
000636 
000640 
0090642 
000644 
000646 
000650 
000652 
0006356 
000662 

000664 
000666 
000670 
000672 
000674 
000676 

010405 
042704 
110421 
042705 
072527 
110521 
010021 

106506 
012603 
120527 
OO1019 
113702 
116202 
OO2012 

005402 
106563 
QO32726 
001405 
005202 
000403 
116502 
001514 
032737 
OO1017 

013703 
010300 
012321 
O07 7202 
014043 
O20006 
101370 
160003 
060306 
050337 
060337 
000471 

106523 
Ol26e2l 
077203 
010346 
106604 
000463 

177760 

177417 
177774 

000016 

O000006 
O00171 ’ 

000004 
O00001 

000156’ 

0000006 

O00000€ 

0000006 
O00000¢6 

MACRO VOS. 04 
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i Do setup for a version 1 format EMT. 

Convert emt to version # format and move arguments to EMTBLK. 

VIEMT: MOV R4,R5 ;GET EMT INSTRUCTION 
BI¢c #°C17,R4 i ISOLATE CHANNEL NUMBER 
MOVB R4, (R1)+ i STORE INTO EMTBLK 
BIC #° C360, RO iLEAVE ONLY FUNCTION CODE 
ASH #-4,R5 iRIGHT JUSTIFY 
MOVB RS, (Rid+ ;STORE FUNCTION CODE INTO EMTBLK 
MOV RO, (R1)+ iUSERS RO VALUE GOES AS ARGUMENT 1 

i Move any arguments from user‘’s stack to EMTBLK. 

MFPD 
MOV 
CMP B 
BNE 
MOVE 
MOVB 
BGE 

SP iGET USER’S SP 
(SP)+,R3 is INTO RG 
RS. #16 i;IS THIS A GROUP 16 EMT? 
re BR IF NOT 

EMTBLK, Re iGET SUB-FUNCTION CODE (CHANNEL #) 
GI6STK(R2), Re 
1 

iGET # 
iBR IF 

ARGUMENTS ON STACK 

NOT . CSIxx»x 

3 .CSIGEN & .CSISPC have a variable number of arguments (3 or 4). 

; Determine how many we have this call. 
NEG Ra iGET 3 AS # ARGS 
MFPD 4(R3) iGET 3RD ARGUMENT ON STACK 
BIT #1. (SP)+ IS THERE A 4TH ARGUMENT? 
BEG 3 iBR IF NOT 
INC Re iSET 4 AS # ARGUMENTS 
BR 3 

2S: MOVB VISTK(RS), Re ;GET # ARGUMENTS ON STACK 
1s: BEQ ARGFIN iBR IF NO ARGUMENTS ON STACK 
3S: BIT #UMODE, EMTPS iWAS EMT DONE IN USER GR KERNEL MODE? 

BNE 4G iBR IF IN USER MODE 
i; EMT was executed in kernel mode. 
i This means the arguments are under all the saved information we pushed 
i on entry toa EMT processing. Pop the arguments and move down the saved 
i information on the stack. 

MOV EMTASP, R3 iGET POINTER TO ARGUMENTS ON STACK 
MOV R3, RO 

oF: MOV (ROI+, (RID+ ;MOVE AND ARGUMENT FROM STACK TO EMTBLK 
S508 Ra. 6% i;MOVE ALL ARGUMENTS FOR EMT 

ws: MOV —~(RO),-(RD) i;MOVE DOWN OTHER INFO ON STACK OVER ARG AREA 
CMP RO, SP 
WHI ek: 
SUB RO, R3 iGET # BYTES STACK WAS REDUCED 
ADD RG. SP iCQORRECT SP 
ADD R3. EMTSP i; CORRECT FRAME POINTER 
ADD R3. EMTASP i CORRECT ARGUMENT POINTER 
BR ARGF IN 

i; EMT was done in user mode. This means arguments are on user-mode stack. 
Ag: MFEPD (RB) + iMOVE ARGUMENT FROM USER’S STACK TO OUR STACK 

MOV (SP)+, (R1i)+ iMOVE HIS ARGUMENT TO OUR ARGUMENT AREA 
SOB Re. 4% iGET ALL OF HIS ARGUMENTS 
MOV R3, -(SP) iNOW RESET HIS STACK POINTER 
MTFPD SP 
BR ARGFIN
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initial processing EMT entry and 

O
O
n
N
 
b
u
b
 

p
e
 

000700 

009702 
000706 
000710 

000712 
000716 
000720 

0090724 
000730 
000732 
000736 
000740 

0090744 
0090750 
0090756 
000760 
000762 

000764 
000770 
000772 
000776 

001000 
001004 
001006 
OO1010 
001012 
001020 

001022 
001030 
001032 
001036 
001044 

001004 

062700 
010021 
000456 

120427 
103402 
000137 

032700 
001003 
Q20037 
101402 
004737 

1139702 
052762 
010003 
106523 
012609 

020527 
103402 
062705 
010521 

O12700 
106523 
012621 
077003 
042762 
O10201 

123727 
001002 
000137 
123727 
001402 

O00000C 

000376 

0000006 

O00001 

0000006 

OOS520 * 

0000006 
OO00006 0000006 

040000 

O00000C 

000006 

O000006 9000006 

O00001S 90000436 

0000006 
DO0001S 000036 

MACRO VOS.04 Friday 18-Dec-87 07: 54 

oe
 

te
e 

Do setup for 

V2EMT: BNE 

i This 

ww
e 

ADD 
MOV 
BR 

i This 

Ls: CMPB 

BLO 

JMP 

i Validate the 

EMT375: BIT 

BNE 

CMP 

BLOS 

LS: CALL 

i Get ist word 

vs: MOVB 
BIS 
MOV 
MFPD 
MOV 

; Determine if 

CMP 

BLO 

ADD 

af: MOV 

MOV 
J: MFP D 

MOV 
SOB 
BIC 
MOV 

j Do fast check for 

CMPB 
BNE 
WMP 

44: CMPB 

BEG 

is an EMT 374. 

is an EMT 375. 

arguments from user’s argument 

Page & 

a version 2 format EMT. 

1 iBR IF NOT EMT 374 

{RO Contains function-code, channel). 

i; BIAS FUNCTION CODE 

;RO HAS FUNCTION CODE AND CHANNEL 

; THERE ARE NO OTHER ARGS FOR THIS TYPE EMT 

HES7SMX#400, RO 
RO. (RL)+ 
ARGFIN 

(RO points to user’s argument list). 

R4, #376 iMAKE SURE THIS REALLY IS AN EMT 375 
EMT375 iBR IF If I8 375 
EMT376 iBR IF 376 OR 377 

address of the argument block 

#1,RO0 i—s address even’? 
1s iBr if not 

RO, UVHIMEM iIs address in normal job area? 

he Be iBr if yes 

VALADW i MAKE SURE EMT ARG BLOCK ADDRESS IS VALID 

from EMT argument block 

CORUSR, R2 iGet sob index number 

H#$GEMASR,LSGWIL(R2); Set flag saying to return O on MFPD trap 

RO. RS iGET ADDRESS OF USER’S ARGUMENT BLOCK 
(R3B)+ iGET USER‘’S FUNCTION CODE AND CHANNEL 
(SP)+,R5 

this is an RT-1i1 or TSX system function 

RD. #100#400 i TSX EMT? 
a iBR IF NOT 
HLCRTILEX-L100>#400>,R5 i BIAS FUNCTION CODE 
RO. (RL)+ i;STORE FUNCTION CODE & CHANNEL # IN EMTBLK 

area to EMTBLK. 

#4, RO ;Get # words ta move 

(RO) + iGET AN ARG WORD FROM USER’S AREA 

(SP)+, (RII+ i;MOVE INTO EMTBLK 

RO, 3% 

#EGEMAR,LSWIIC(R2); Clear flag that says we are getting args 
R2,R1 iCarry yjyob index in Ri 

shared run-time mapping 

EMTBLK+1, #C1434+CRTLIEX-1003>; Shared run-time mapping? 
AS iBr if neat 
SSEMT iGo do shared run-time mapping 
EMTBLK+1, #34 iPLAS EMT’? 
DOPLAS iBr if PLAS EMT



TSEMT T/S EMT PROCESSOR 
EMT entry and 

08 
hed 
69 
él 
ba 
43 
64 
65 
46 
&7 
68 
69 
7O 
71 
Fe 
73 
74 
a, 

001046 

001052 
001056 
001060 
001064 
001070 
001074 

001100 
001104 

O00137 

005737 
0014022 
QO0137 
012700 
005037 
000137 

012700 
QOOO1LS7 

initial processing 

O00000¢ 

0000006 

0000006 
000007 
O00000G 
004036 ’ 

177767 
004036 * 

MACRO VOD. 04 

i UMD 

ARGFIN: 

i PLAS 

DOPLAS: 

of: 

. 

j Invalid EMT 

BADEMT: 

Friday 18-Dec-87 07:55 Page 6-1 

into TSEM2 overlay to complete EMT processing 

JMP 

EMT 

TST 
BEQ 

MOV 
JMP 

DOEMT 

VPLAS 
re 2 
EMTPLS 
#7, RO 
URO 
SETERR 

#~-11,R0 
SETERR 

sEnter TSEM2 to complete processing 

iWas PLAS genned into system? 
iBr if not 

iEnter TSPLAS overlay 
iReturn error code 0 

>Return O in RO 

+ERROR CODE #



MACRO 

123456 

OO00006 

177/776 

OO0000G 

OO00006 

OOO000G 

TSEMT T/S EMT PROCESSOR 
EMTXIT -- Exit from EMT processing 

1 
z 
3 
4 
a) 
& 
7 
8 001110 O23727 O00000¢ 
9 001116 001410 

10 901120 
11 
iz 
13 
14 
15 0011490 O32737 0000006 
16 001146 001403 
17 001150 O52737 0000006 
18 
19 
mi) 
ei 001156 105737 9000006 
ee OO1162 001403 
23 001164 113737 900000¢ 
a4 
wo 
ats 
27 001172 106537 0000006 
28 001174 113715 9O00000¢ 
29 001202 001403 
30 001204 O52737 9000006 
31 001212 106637 9000006 
32 
3.3 
34 
35 0012146 013700 0000006 
34 
37 
38 
39 001222 013737 0000006 
AQ 
41 
42 
43 001230 O13706 000000¢ 
44 001234 005337 d0000006 
49 001240 0024064 
46 001242 012705 O000006 
47 001246 012704 0000006 
48 001252 012645 
49 001254 077402 
20 
ol 
De 
93 001256 O12601 
94 001260 012602 
oo OO01262 012603 
26 001264 012604 
97 001266 012605 

YOO. 

~ 
Me
e 

we
 

we
 

EMTXIT: CMP 

oO 

4G: 
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.SBETTL EMTXIT Exit from EMT processing 
$ Soe mee cane SOMO OEE tte SORE teen meite HOt etme pueee Oued Génet setes Gein Gam micas Gest seu pore bertG Bag cones ueiy Sheen Calne Onime SEED fate ADEA UANEG OFi4e DORM GEAED Meteo Seem Homer ston GDG! GOOG! GLEE SEDE GARD etmty ELE SEMEL SLEW SONS GmAEE See SIURE REID Sree SPEED HARES Cotte HEEDS SMD HOG) SPELS meee suean eaUED ove! Gute GONeY GanED eneen SOLOS piEED etueD SuAmE 

the end of processing of an EMT. 
the user. 

EMTXIT is jumped to 

Control is returned 

Check ta make sure the job context block stack did not overflow. 

i3CHECK FOR FIXED VALUE AT END OF STACK 
iBR IF OK 
iSTACK OVERFLOW ~-- HALT SYSTEM 

JVSTAND, #123496 
6 
HEMSSOF, #3 

BEQ 
DIE 

If the EMT was executed in user mode, make sure 

previaus-mode = user in the current PSW. 

BIT #UMODE, EMTPS iWas EMT executed in user mode? 

BEG 7H iBr if not 

BIS #UPMODE, @HPS iMake sure previacus-mode = user in PSW 

See if an internal error code was specified. 

TSTB INTERR i ANY INTERNAL ERROR CODE? 
BEQ it >BR IF NOT 
MOVB INTERR, EMTERR iSET AS REAL ERROR CODE 

Return I/0 error code ta user. 

MFPD @#ERRLOC iGET CONTENTS OF ERROR CELL 

MOVB EMTERR, (SP) ;PUT EMT ERROR CODE IN LOW-ORDER BYTE 

BEQ 2s i BR IF THERE WAS NO ERROR 

BIS #CFLAG, EMTPS i; SET C-FLAG IN PS 

MTPD @#HERRLOC iRESET ERROR CELL 

Return value to user in RO. 

MOV URO, RO iGET VALUE TO BE RETURNED IN RO 

Restore mapping for kernel PAR 5 region 

MOV EMTMAP, @#KPARS iRestore mapping for kernel PAR 5 region 

Restore EMT context. 

MOV EMTSP,. SP i#RESTORE FRAME POINTER 
DEC EMTLEV *DID WE PUSH CONTEXT INFORMATION? 
BLT 3S iBR IF NOT 
MOV HEMTCXN, RS ;POINT TO END OF CONTEXT AREA 
MOV RHEMTCXW, R4 iGET # WORDS TO RESTORE 
MOV (SP)+.-(R5) RESTORE EMT CONTEXT 
SOB R4, 4% 

Restore registers 

MOV (SP)+,R1 
MCV (SP )+, Re 
MOV (SP )+, R3 
MOV (SP )+. R4 
PIC (SP )+, R09



TSEMT 
EMT XIT -- Exit from EMI 

38 
aed 
50 
61 
be 
63 
64 
69 
46 
67 
48 
59 
70 
74 
7a 
73 
74 
79 
76 
77 
78 
79 
80 
84 
82 
8.3 
84 
89 

T/S EMT PROCESSOR 
processing 

001270 

001274 

001302 
001306 

OO1312 
001316 

001320 
001324 
001332 

001336 

013766 

O12637 
O12637 

005737 
001407 

O13716 
012766 
005037 

OO0137 

0000006 

0000008 

QO00006 
OOOOOOG 

0000006 

OOO000S 
0000006 
9000006 

0000006 
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Restore stack argument pointer 

MOV (SP )+,. EMTASP 

Set PS for return 

MOV EMTPS, 6&(SP) 

Restore EMTPS & EMTADR. 

MOV 
MOV 

(SP )+, EMTADK 
(SP)+. EMTPS 

At this point the PS & PC 
things an the stack. 

Bee if a .SPCPS EMT 

TST EMTRAD 
BEG os 

#POINTS TO WHERE ARGUMENTS WERE ON STACK 

;PUT PS ON STACK 

pushed as a result of the EMT are the only 

was done that wants to alter return from the EMT. 

;DO WE WANT TO ALTER EMT EXIT ADDRESS? 
iBR IF NOT 

Farce control away from completion routine. 
MOV EMTRAD, (SP ) 
MOV #UPMODE, 2¢SP) 
CLR EMTRAD 

Exit throuth INTEN code. 

MP SYSXIT 

iSET NEW PC FOR EXIT 
iSET NEW PS FOR EXIT 
i SAY WE HAVE FINISHED THE REQUEST 

sEXIT FROM SYSTEM STATE



TSEMT T/S EMT PROC 

REBOOT -- Kmon EMT 

1 

2 

3 
4 

3 

6& 001342 

7 001350 O1277?7 

8 001356 013737 

9 

10 

li 

12 001364 012705 

13 901370 032765 

14 0013745 O0O1015 

15 001400 016504 

16 001404 001005 

17 001406 005075 

18 001412 005075 

19 0014146 000405 

20 001420 105074 

21 001424 052774 

2@e O0O1432 142705 

23 001436 003354 

24} 

mo 

2 

27 001440 113737 

28 001446 005037 

29 001452 013705 

30 

gl 

oe 

33 001456 013737 

34 901464 013737 

39 001472 000005 

36 001474 013737 

37 001302 013737 

38 QO01510 

39 001546 

40 001554 013700 

41 00601560 O13701 

42 

43 

44 
49 

46 001564 012702 

47 001370 012703 

48 001574 106525 

49 O0O13576 Oledee 

30 001600 0773023 

Dd 

oe 

D3 

54 001602 OOSO37 

55 001606 005037 

Weds) 

7 

SSOR 

to reboot the 

000002 
000100 

0000006 
0000006 

O000006 

0000006 
0000006 

0000006 
0000006 
000002 

0000006 
0000006 
0000046 

O0O00006 
0000006 

000014’ 
000016 ” 

0000006 
O00000G 

0000006 
002400 

OQ0000G6 
OOO0006 

MACRO VOS. 04 
sustem 

QO0100 ” 
OO0004 

0000006 

9000008 

OO0000¢ 

OCH 1 4 ’ 
OO0014 ’” 

OO00006 
0000006 
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.SBTTL REBOOT ~-—- Kmon EMT to reboot the system 
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+ Word 2 of EMT arg block contains address of start of bootstrap code. 

i#*# DISABLE ## 
DISABLE CLOCK PROCESSING 
sIgnore non-existent traps 

iGET # OF LAST PRIMARY LINE 
31S THIS LINE INSTALLED? 
iBR IF NOT INSTALLED ~ CONTINUE TO NEXT LINE 
31S THIS A DL-11 OR DZ-11 LINE? 
iBR IF DZ-11 LINE 
i; STOP RECEIVER 
iSTOP TRANSMITTER 
sCONTINUE TO NEXT LINE 
iCLEAR DZ-11 DATA TERMINAL READY 

#ZCLR, @MXCSR(R4); CLEAR DZ-11 CONTROL STATUS REGISTER 
3GO STOP WEXT LINE 

i Disable the generalized cathe and the scheduler. 

iSay we are the exclusive 
iDisable caching 
iGET THE ADDRESS OF THE BOOTSTRAP CODE 

gob 

and issue read to set unit number in controller. 

@#SROMMR, FILSPC 3; Save MMU O status 

@#SR3BMMR, FILSPC+2; Save MMU 3 status 

ij Issue bus reset 

FILSPC, @#HSROMMR ; Restore MMU O status 

FILSPC+2, @#SRSMMR;: Restore MMU 3 status 

#USREMT; #1. #SPFLNM, #1.#0; Read from boot device 

iDisable interrupts 
iGet boot device unit number 

iGet boot CSR address 

the user’s region into kernal mapping. 

iCOPY BOOTSTRAP INTO KERNEL MAPPING 
iMOVE 5S BLOCKS OF CODE 
iGET THE NEXT WORD 
iSTORE IT OVER TSINIT 
iCONTINUE UNTIL PRIMARY & SECONDARY CODE MOVED 

i Rehaot the system. 

REBOOT: DISABL 

MOV #2, @100 
MOV @#HIOO, @R4 

i Disable time-sharing lines 

MOV #LSTPL, RS 
7S: BIT #$DEAD, LSW3(RS) 

BNE oF 
MOV LMXNUMCRS). R4 
BNE AS 

CLR @RSR(RS) 
CLR @TSR(RS) 
BR ak 

AS: CLRB @MXDTR(R4) 
BIS 

Of: SUB #2,R5 
BGT 7% 

MOVE CORUSR, EXCJOB 
CLR @#VCSHNB 
MOV EMTBLK+4, RS 

i Reset system 

MOV 
MCV 
RESET 
MOV 
MOV 
. READW 
DISABL 
MOV BOTUNT. RO 
MOV BOTCSR., Ri 

i Move the bootstrap code fram 

MoV #TSINIT, R2 
MOV #256. #5,R3 

i$ : MFP D (RO+ 

MOV (SP)+, (Ra)+ 
508 R3. 8S 

; Clear memory 

CLR 
CLR 

management registers. 

SROMMR 
SROMMR 

iClear MMU O status 

iClear MMU i status 

F Set up date and time words.



TSEMT 
REBOOT 

ots 
OF 
&Q 
&1 
nod 
63 
64 
45 
66 
6&7 
&8 
49 
7O 
71 
ve 
73 
74 
79 
76 
a? 
7 

79 
80 

T/S EMT PROCESSOR 

-—~—- Kmon EMT to reboot the 

OO1612 
OO1620 
001626 

001634 
001640 
001642 
001646 
001450 

001652 
001656 
0014662 
001666 

001672 

O1L3S737 
OL37237 
O13737 

O12702 
005005 
012703 
O1l2229 
O07 730n 

005037 
010037 
012706 
012703 

OO0113 

0000006 
O00000G 
O00000¢6 

OO0004 
005000 
OOD002 

0000006 

O02400 

000000 
004722 
010000 
001000 

MACRO VOS. 04 

System 

MOV SYSDAT, @#S5004 
MOV SYTIMH, @#5000 
MOV SYTIML, @#5002 
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i DATE 
i TIME - HIGH ORDER 
i TIME ~- LOW ORDER 

bootstrap to low memary (0 ~ 4777). 

MOV #TSINIT, R2 
CLR RS 
MOV #256. #5,R3 
MOV (Red+, (ROI+ 
SOB R3, 10% 

set up for bootstrap. 

JUMP 

CLR @#HO 
MOV RO. @#4722 
MOV #10000, SP 
MOV #1000, R3 

into bootstrap 

JMP @R3 

iPoint to copy of bootstrap 
iMove to physical location zero 
iMove 35 blocks of code 
;Move to low memory 
sContinve until all is moved 

iSAY DATE & TIME ARE STORED IN MEMORY 
iSET THE CORRECT BOOTSTRAP UNIT NUMBER 
iSET STACK POINTER FOR BOOTSTRAP 
;Point to bootstrap code 

sENTER BOOTSTRAP CODE
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T/S EMT PROCESSOR 

001674 
001702 
001704 
001706 
OO1712 
001716 

001720 

001726 
001732 
001736 
001742 
001744 
OO01746 
001750 
001752 
001760 

001762 
001770 
001774 
002002 
OO2006 
O0L012 
OOLZO1S 
002020 

002024 
002030 
002034 

002042 
002046 
002052 
QO2056 
OO2064 
002066 

lock 

O32737 
001003 
005000 
000137 
105737 
001465 

013737 

O16102 
063702 
020237 
101453 
114200 
001405 
0027722 
Q327460 
001366 

O32761 
005237 
052761 
013702 
163702 
O16100 
160200 
004737 

004737 
1190145 
1127695 

O12700 
OO4737 
0047237 
032761 
001766 
O001sY 

& job in 

Q00000G 

Q04036 * 
OOO0006 

0000006 

OOOO0006 
0000006 
QOO0000G 

0000006 

OO000006 
O00000G 
O90000G 
0000006 
0000006 
0000006 

OO2Z104 ” 

0000006 
0000006 
0000006 

0000006 
0000006 
0000006 
0000006 

OO1110°" 
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low memory 

0000006 

O000006 

OO00006 

O000006 

OO00006 

OO0000G 

QOOOOD0E 

.SBTTL RTLOCK -- 
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to lock a yob in low memory 
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j The RTLQOCK emt is used 

3 to the low end of user 

RTLOCK: 

8: 

; See 

it: 

Job 

n
j
 

fe
 

w
e
e
 

Ne
 

id
 

“w
e 

we
a 

te
e 

Me
s 

e
n
”
 

w 
. 

‘ 

4h
 

BIT 
BNE 
CLR 
MP 
TSTB 
BEG 

MOV 

to lock a yob in memory. The job is maved 

memory space before being locked. 

#POSLOK,PRIVCO iAre we allowed to lock job in memory? 
38 iBr if yes 

RQ iReturn error code O 

SETERR 
VSWPFL iIs this a no swap system? 

8s iBr af yes - don’t change memory allocation 

Map PAR 53 to the memory management table 

MAPPAR, @HKPARS i Map PAR 3S to memory management table 

if job is at base of memory now 

MOV 
ADD 
CMP 
BLOS 
MOVB 
BEQ 
BLT 
BIT 
BNE 

LBASE(R1I). Re iGet base page # for job 
BASMAP, Re iGet address of base page entry for job 
Ra. LOMAP Are we at base of memory 
Bs iBr if yes ~~ don’t need to reposition job 
~(R2),RO iGet # of job using this page 
2s iBr if page is free 
1% iBr if page is not available to jobs 
HEMLOCK, LSGWS(RO)i Is this job locked in memory? 
1 iBr if yes 

is not at base of memory. 

BIS 
INC 
BIS 
MOV 
SUB 
MOV 
SUB 
CALL 

CALL 
MOVG 
MOVB 

MCV 
CALL 
CALL 
BIT 
BEG 
MP 

Use the job swapper to reposition it. 

#$NDMEM.LSW(RI) i Set flag saying 
MEMSWP i Tell swapper to 
#ENLOCK, LSWS(R1)i Set flag saying job needs to be locked in mem 

LOMAP, Ret iGet lowest page # in use by user jobs 

BASMAP: R2 iConvert to a page # 
LBASE CRI), RO iGet base page # of our job 

R2, RO iGet # pages to be swept 

SWPFRC iQutswap jobs in the memory area 

we need to be swapped 

do cutswap 

Now generate a swap command packet to cause cur job to be 

locked in memory. 

SCPGET iGet a swap command packet 
Ri, SP#JOBCRS) iSet our job number 

HSASLOK, SPHOMD(RS) 3; Set lock-in-memory command 

Now suspend execution of our job until it is repositioned and locked 

in memory. 

H#SEWFM, RO iState = waiting for memory expansion 
QNSPND iSuspend job and do swapping to move job 

CHKABT iS5ee if we were aborted while asleep 
HEMLOCK. LSWS(R1);i Is locking finished? 

oS iBr aif not 

EMTXIT iFinished
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RTLOCK -- EMT ta lock a job in low memory 

98 i Freeze job in current memory position 
39 i 
40 002072 O52741 0000008 000000¢ Bs: BIS HEMLOCK. LOWS(R1)i Lock job in memory 
41 002100 900137 Oo1110° MP EMTXIT iFinished
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SWPFRC -~- Force outswap of jobs in certain memory range 

1 .SBTTL SWPFRC -- Force outswap of yobs in certain memory range 
pl CTT tem este seme meee ant see sonnet seo sae sea see atte tam sey nate annie seen fete st + sons tense mn ovate aesan enact enone ‘tte votes seny anats eons Sete sow suave anvee com weeee even eeeew tenen Sint vem tin; SiGhA Simtt steed SemY etme aéten cnane Gem atten GLEE comme cutie SH=h® Gites enaee Guowe Gree wees Sect emus Neneh Sette Sem Seite SumUD STU=D ommre fe— wnat mene 

3 i GWPFRC is called to force the outswap of all jobs that are occuping 
4 i €@ CeTttain range of memory. The jobs are outswapped and then 
2 i placed in an executable state. 

& i 
7 i inputs: 
8 ; Rel = Lowest page # of region to be cleaned out. 
9 3 RO = Number of Sic-bute pages in region. 

19 i 

11 002104 010144 SWPFRO: MOV Ri,-(SP) 
12 002106 O1024& MOV Ra, ~ (SP ) 
13 002110 013746 9O00000¢ MOV @H#HKPARS, — CGF) 
14 i 

135 ; Map PAR 3 to the memory map table 

14 i 

17 002114 O13737 0000006 9000006 MOV MAPPAR, @#KPARS iMap PAR 5 to memory allocation table 
18 ; 

19 ; Sweep through allocation table looking for jobs to outswap 

20 i 
21 002122 063702 O00000¢6 ADD BASMAP, Re iPoint to ist entry in map table 
ae O0O2124 Iliekedl 1S: MOVB (R2)+,R1 iGet info about who is using this page 
23 002130 O0O341%9 BLE a: 3 iBr if page free or in use by system 

24 002132 O032761 0000006 0000006 BIT #ENDMEM, LGW(RL) ifs yob already flagged for outswap? 
2o 002140 001011 BNE ae 3 iBr aif yes 
26 002142 032761 0000006 9000006 BIT HEMLOCK, LSWS(R1)iIs yob locked in memory? 
2? 002150 001005 BNE 2 iBr if yes 
28 i 

ao i We found a job that needs ta be flagged for outswap 

3O F 
31 002152 952761 0000008 0000006 BIS #ENDMEM.LSWCRL) iFlag job for outswapping 
Se 002160 005237 90000006 INC MEMSWP iRemember another job to outswap 
ej i 
34 i Check rest of memory region 
30 i 

36 002164 077020 re SOB RO, 1% iLoop if more of region to check 

3? i 
38 i Finished 
39 i 
40 002166 012637 0000006 hci (SP )+, G@HKAPARS iRestore PAR 3S mapping 

41 002172 012602 MOV (SP)+,R2 
42 002174 012601 MV (SP)+,R1 
43 002175 000207 RE TURN
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Qua “~- Queue an I/G request 

1 .SBTTL 10 a Queue an I/0 request 
- BTS ee reece cet cone cot ame seer me sates ates ene sua smaee ane set eine StS som: antes ate sane tan San ats ovat fame enh eat tnutn imate nea ster une Sane tte etna sate mat eente teat futen ones Atm fete iru fume saute come mane feet cenen comes nmen eae mune Ste Semy Sat cote heme Stun een ote Sten sete Sime meen Stl Aut emne meny seme 

3 i @10 is called to add an 1/0 request to the list of waiting 
4 i requests for a device. tf the device is idle it is started. 

Aw) 3 

& 3 Inputs: 
7 i Ri = Address of I/O queve entry. 
8 i 

9 i 

10 ; Entru point for system 1/0 requests. 

ii i 

t2 002200 013761 o000006 9000006 SYGIO: MOV @#KPARS5S. @. PAS(RI); Save PAR 5S mapping 
13 3 

14 3 Entru point for normai job 1/0 requests 

15 F 

16 002206 010244 O10: MOV R2, -(SP) 
17 002210 013745 0000006 MOV @#HKPARS. ~ CGP) 
18 
19 i Increment 1/0 counters. 

at) 3 

21 002214 016102 O000006 MOV Q. UCSW(RI). Re iAddress of user’s channel block 

ae OO2220 001412 BEG 1% iBr if no channel block 

23 002222 020227 O000006 CMP Re, #CXTBAS iIs channel in job context black? 
24 002225 103405 BLO 3S iBr if not 
25 002230 016137 0000006 0000006 MOV Q@. PAS{(R1I). @HKPSRS i Map par 5S to loc where context bik is 
26 002236 062702 O000000C ADD #<VPARS-CXTBAS>. R2i Get address of mapped channel block 
27 002242 105262 0000006 3S: INCB C. NUM@(R2) iIncrement # 1/0 requests active on channel 

28 002246 114100 Q00000¢6 i: MOVB Q. JOB(R1). RO iGet job # 
2? OO2252 001410 BEQ 2s iBr if system doing I/0 
30 002254 00639900 ASL RO iConvert to job index number 

31 002256 105260 O00000¢ INCB LIOCNT (RO) jInc # [1/0 requests active for this job 
Se 002262 116160 O000006 9O0000I1¢ MOVB @. DEVX(R1), LIQCNT+1 (RO) ; Save index # of last dev job accessed 
33 002270 005237 oO000000¢ INC UIOCNT sCount total # of active user I/0 operations 
34 j 

30 i; Call IOSTRT to add I/O queve request to list for handler and 
Fe) i start the I/O. 
37 F 

38 002274 004737 002310" wh: CALL IOSTRT sAdd queve entry to handler and start I/0 

39 3 
40 3 Finished 

4i i 

42 002300 012637 0000006 MOV (SP )+, @HAPARS 
43 002304 012602 MIIV (SP )+, R2 
44 002306 000207 RETURN
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24 
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.SBTTL IOSTRT -- Try to start 1/0 transfer 
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TOSTRT is called to initiate an I/O operation. 

It performs the following operations: 
1. Allocate a Unibus Map Register (UMR) 

directed to a DMA device. 
2. Move data from user’s buffer ta sustem buffer if this is an 

t/G to a device that requires system buffer mapping. 
43. Put I/0 queve entry on list for device handler. 
4 Initiate device operation if it is idle. 

if I[/0 operation is being 

Inputs: 

Ri = Address of I/0 queve entry. 

MOV 
MOV 

Ra. ~(SP) 
R4,—-(SP) 

Get index number of device this I/O operation is directed to. 

iGET DEVICE INDEX NUMBER 
iBR IF 1/0 TO REAL DEVICE 

MOVE 
BNE: 

Q. DEVX(RI). Re 

ee: 3 

call IOCMPL to indicate I/O is finished If device index number is zero, 

MOV Ri,R4 iGET I/O QUEUE ELEMENT ADDRESS TO R4 
CALL ITOCMPL. +Do I/O completion processing 

BR QIOFIN iWE ARE FINISHED WITH I/0 OPERATION 

see if we are doing caching for this device 

BIT #DX#NCA, DVFLAG(R2@)i Is this device eligible for caching? 
BNE: 4% iBr af not 

TST CSHALC iIs data caching genned into system? 

BEQ 46 iBr aif not 

CALL @CSHIG iSee if doing data caching for this device 
BCE QIOFIN Br if caching took over the operation 

See if we need to do system buffering for this I/0 operation 

BiT #DX$MAP. DVFLAGIR2):; Does this device require buffer mapping? 
REG ne 5: iBr aif not 

OC ALL MIOCHK iSee if this particular operation needs maping 
BCS QIOFIN ;Br if 1/0 mapping is being dane 

See if we need to allocate a Unibus map register set for this operation 

CALL GE TUMR iSEE IF WE NEED TO ALLOCATE A UMR 
BCS QIOFIN iBR IF NO FREE UMR -- DEFER STARTING OPERATION 

Place queue element on list for device handler 

CALL TOHANG iPlace queve element on list for handler 

Finished 

QIQOFIN: MOV (SP)+,.R4 
MOV (SP )+, Ri2
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IOSTRT ~~ Tru to start 1/0 transfer 

39 002414 000267 RETURN



TSEMT T/8S ENT PROCESSOR MACRO VOG. 04 Friday 18-Dec-87 O7:56 Page 13 
TOHANG -~— Place 1/0 queve request an handler list 

1 .SETTL IOHANG -- Piace I/Q queve request on handler list 
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3 Place an I/O queve request on the list of pending requests for a device 

“4 handler and enter the handler front-end if the handler is currently 
a i idie. 
& i 
7 3 Inputs: 
9 i Ri = Address of I/O queue entry 

9 ; 

10 0024146 010146 TOHANG: MOV Ri,-(SP) 
11 002420 010244 MOV R2, -(SP) 
12 002422 010346 MOV R3, -( SP) 
13 002424 010445 MCV R4,—-(5P) 
14 002426 0105464 MCV RS. ~ (SP) 
15 002430 013744 o000000¢ MOV @H#KPARS, —( SP) iPreserve system PAR 5 mappint 
14 3 

1? i Increment count of uncempteted I/O operations for this device 
18 i 

19 002434 116102 0000006 MOVB Q@. DEVX(RI). Re iGet device index number 
20 002440 005262 0000006 INC HANIOC (R22) iSay another 1/06 operation started for dev 

zl i 
ae i Get address of device handler and set up PAR 5 if this is a mapped handler 
a i 

24 002444 O16200 0000006 MIV HANPAR (RA). RO iIs this a mapped handler? 
29 002450 001402 BEG oe iBr if not 
26 002452 010037 0000006 MOV RO, @HKPARS iMap kernel PAR 53 to handler 
27 002456 016202 0000006 wh MOV HANENT (R22), Re iR2 --> 4th word of handler 
we i 

a? i; Make Ri point to 3rd word of queve element (as handler wants it). 
OQ 3 

Si 002462 005061 0000006 CLR Q. LINK(RG) iSAY QUEVE ELEMENT WILL BE AT END OF CHAIN 
Se 002466 062701 0000006 ADD #G. BLKN, Ri iMAKE Ri POINT TO SRD WORD OF QUEVE ELEMENT 
33 i 
34 i Add new queve element ta list of requests for this device. 
35 ; 

36 002472 DISABL i# DISABLE 
37 002500 011200 MOV {(R2);,RO i#% ADDRESS OF LAST @ ELEMENT IN LIST 
38 002502 001407 BEQ 1s i# BR IF HANDLER IS IDLE NOW 
a9 i 

40 i Handler is active. 
41 i Just add cur queve element to its list. 
42 i 

43 002504 010160 o00000C MOV Ri,.@. LINK-@. BLAN(RO); # SET FORWARD LINK TO POINT TO US 
44 002510 010112 MOV Ri, (R2) ;3# STORE OUR @ ELEM ADDR INTO L@GE IN HANDLER 
45 002512 ENABL 
46 002520 000413 BR ie) 
47 i 
49 ; Handler is idle. 

49 i; Put queve entry into its list and start it. 
90 ; 

91 002522 010122 Ls: MOV Ri, (R2)+ 3% STORE @ POINTER INTO HANDLER LOE 
ve 002524 010122 MOV Ri, (R2)+ i# STORE @ POINTER INTO HANDLER CQE 
94 002526 ENABL 
24 F 

wke) i Enter system state so that we will be running on interrupt stack. 
We do this so the handler front-end can remap kernel PARS if it wants to.
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TOHANG -- Place 1/0 queue request on handler list 

58 002534 012700 0025507 MOV #9, RO ;G0 HERE ON RETURN FROM SYSTEM STATE 
59 002540 004737 0000006 CALL ENSYS i;ENTER SYSTEM STATE 
60 002544 O000000¢ . WORD FPS$IOS iFork processing priority 
ol i 

62 i We are now running in system state on interrupt stack. 
63 i Enter handler front-end ta initiate I/0 cperation. 

64 i When the handler does a RETURN, we will exit system state and go to GIOFIN. 

69 ; 

66 002545 000112 JMP @RZ iENTER HANDLER FRONT-END 
7 j 
68 ; Finished 

9 i 

70 002550 O124637 0000006 I$: MOV (SP )+, @HAPARS 
71 002554 012605 MOV (SP)+,R5 
72 002555 012604 MOV (SP)+, R4 
73 002560 012603 MoV (SP)+,R3 
74 002562 012602 MoV (SP)+, RP 
73 002564 012601 MOV (SP)+, Ri 
76 002566 000207 RETURN
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TOFIN is called by the device driver when it completes an I/O operation. 
TOFiN queves a completion routine request for the user if it was specified 
with the EMT. then tries to initiate any other pending I/0 requests for 
the device. 

Inputs: 

R4 = Address of cell in handler with pointer to current queve entry. 

IN: MEV RO, ~(SP) 

POV Ri. -(SP) 

MOY R23, -(SP) 

MOV R4,-(SP) 

MOY RO. - CSP) 

If handler is being held, return immediately without doing any cleanup. 

ASR ~4¢(R4) iIs handler being held? 

BMI OF iBr af yes 

Handler is not being held. 

Remove completed (current) queve entry from list for handler. 

MOV R4,R5 ;Get address of CGE cell in handler 

DISABL ii; ## Disable interrupts *# 

MOV (R35),R1 is3+Address of Grd word of current @ element 

UNE 1¢ si; Br if there is a completed @ element 

ENABL sHandler has nao active queve element 
BR PS 

SUB #Q. BLAN, KI i343 Point to ist word of queve element 
MOV Q. LINK(R1). (RE) is; Delink queve element from handler list 

MoV (RS).RB iiiRemember if we need to restart handler 

BNE 2s i3iBr if there are more pending elements 
CLR ~2(RS) iiiClear LGE pointer in handler 

At this point we have removed the completed queve element fram the 
handlers list. 
We have set the current queve element (CGE) pointer in the handler to 
point to the next queve element (if any) and have zeroed the last 
queue element (LQE) pointer if there are no remaining queve entries. 
Ri = Address of ist word of completed queve element. 
RQ = Non-zero ==> Need to restart handler for next pending I/O ap. 
RO = Pointer to CQF cell in handler. 

ENABL. ;## Enable interrupts ## 

Decrement count of uncompleted I/0 operations for this device 

iGet device index number 

iDec # uncompleted I/0 operations for dev 

MOVB 
DEC 

@. DEVX(RID. RO 
HANTOC CRO) 

If the device handler did not do a .FORK before calling IOFIN. 
queue a fork request to do the completion processing for this 
queue element. 
If the handler did do a 

we 

. FORK: we do the completion processing now.
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OO0000G 
OO00006 

ud: 

Friday 

TSTB 
BEQ 
CALL. 
BR 

Handler did not fork. 

CALL 
MOVE 
MV 
MOV 
MOV 
MOV 
CALL 

Finished 

MCV 
MOV 
MOV 
MOY 
MOV 
RETURN 

18-Dec-87 OF: 95 Fage 141 

FRKAPRI iAre we running at fork level now? 

3 iBr if not 

ITOFCPL +Da completion processing 
OF iFinished 

Queue a fork request to process completion routine 

FRAGET iGet a free fork request block (addr in R4) 

#FPSIOF, FQ$PRI(R4); 5et fork processing priority 
#IOFCPL, FQ@¢RTN(R4); Set address of fork routine 
Ri,F Q#R1(R4) iPass address of queve element in Ri 

R3. FQSR3I(R4) iPass restart flag in R3 
RS, FQSRS(R4) iPass address of CQE cell in RS 
FORK iQuevue the fork request 

(SP)+,.R5 
(SP )+, R4 
(SP)+,R3 
(SP)+,R1 
{SP ) +, RO
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.SHTTL IOFCPL -- IGFIN precessing done at fork level 

This routine performs the part of the IQOFIN operation that must 
run at fork level. 
This routine does the completion processing for the completed queue 
element and then recalls the handler front end if there is another 
queue element waiting to be started. 

Inputs: 
Ri Address of ist word of completed queve element. 
R3 = Non-zero ==> Must call handler to start pending I/0 operation 

RS = Address of C@QE cell in handler. 

TOF CPL: MOV R4,—-(SP) 

Perform completion operation on queve element 

MV 
CALL 

iGet address of completed @ element 

iDo completion processing 

R1i,R4 
TOCMPL 

If there is a pending queve element for the handler, call the handler 
front end to start the next operation. 

iDo we need to recall handler? 

;Br if not 

TS 
BEG 

R3 
PS 

There is a pending I/G operation. 
Call handler initiation section. 

MOV RO, ~( SP) iHandler front end may use any register 
MOV Ri.-(SP) 
MEV Re. —( SP) 
MV R3. —( SP) 
MOV RS. -(SP) 
CALL 2(R5) isCall handler front end to start next op 
MoV (SP)+,R5 
MOV (SP)+,R3 
hOV (SP)+,R2 
MOV (SP)+,R1 
Moy (SP )+, RO 

Finished 

MOV (SP)+, R4 
RETURN 
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IOCMPL -- Bo cleanup on completed 1/0 queue element 

l SBTTL TOCMPL --— De cleanup on completed 1/0 queve element 
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3 ; TOCMPL is called to do the cleanup operation on an I/0 queve 

4 i element that belongs to an 1/0 operation that has just completed. 

a ; 
6 i Inputs: 

7 i R4 = Address of I/O queve element to be cleaned up. 
3 3 

° i Qutputs: 
10 i All cleanup is done an the queve element and the queve element is 
il ; returned to the free list or is used to queve a completion routine. 

ie i 

13 003032 010044 LOCMPL: MOV RO. -(SP) 
14 003034 o10146 MOY Ri. -(SP) 
15 0030345 010346 MOV R3, -(SP) 
14 003040 013746 0000006 MOV @HKPARS, ~(5P) iSave par 5 mapping 
17 003044 O10461 MOV R4,R1 iGet address of I/0 queve element to Ri 

18 003046 004737 004772’ CALL FREUMR iRelease any unibus map req used for 1/0 

19 003052 105764 000000¢ TSTB Q@. FUNC (R44) ;Special lookup/enter’? 
20 003056 003402 BLE It iBr if nat 
21 003960 O16437 oO00000¢ 000046’ MOV Q. WCONT(R4),.SPSIZE i Save file size 
ee 003066 016403 9000006 Ls: MOV Q. UCSWIR4).R3 ;Get address of user’s channel status block 
23 003072 116401 0000006 MOVB Q. JOB(R4).R1 iGet gob number associated with request 
a4 003076 001409 BEG 7% iBr if request came from system 
23 OO3100 006301 ASL. Ri iConvert job # to job index number 
26 003102 105361 0000006 DECB LIOCNT (RIED iDec # I/O operations active for this user 

27 003106 005337 do000000¢ DEC UIOCNT iOne more user I/0 operation finished 

28 003112 005703 7S: TST R3 iIs there a channel block? 
2? 003114 001427 BEQ 12% iBr if not 
30 003116 O20327 0000006 CRIP Ra. #OXTBAS iIs channel in mapped job context block? 

31 003122 103400 BLO ot iBr aif not 
Se 003124 016437 0000006 0000006 MOV Q. PAG(R4)., @#HKPARS: Map par 3 to job context block 
33 003132 0627039 0000000 ADD #<VPARS-CXTBAS>, R3i Get address of mapped channel in par 5 
34 003136 016400 0000006 OB: MOV Q. ICSW(R4),. RO iGet internal CSW value 
35 003142 042700 0000000 Bic #°-CCCS$HEOFICSHERR>S, RO iClear all but error and eof flags 
36 003146 050043 0000006 BIS RO, C. CGW(RD) iTransfer error and eof flags to user’s CSW 
37 003152 016400 90000000 MOV Q@. ICSW+C. USED(R4),RO:; Get highest block # written 
38 003156 020063 0000006 CMP RO, C. USED(RG) iCompare with blk # in original chan blk 
39 003162 101402 BLOS 10% iBr if handler didn’t increase 
490 003164 010063 000000¢ MOV RO, C. USEDC(RG) iSave high block # in original channel block 
41 003170 10534639 0000006 108: DECB C. NUMQ(RG) iDec # 1/0 operations on channel 

42 ; 

43 i See if user is waiting for 1/0 to finish. 
44, ; 

45 003174 005701 let TST Ri 3IS THIS A SYSTEM I/0 REQUEST? 
46 003176 001406 BEG at iBR IF YES 
47 9003200 O26127 O00000¢ SO0000G CMP LSTATE(RL), #S$IOQWT >; IS USER WAITING FOR 1/0 TO FINISH? 
48 003206 001002 BNE 2 3BR IF NOT 
49 003210 004737 O000000¢ CALL QHIPRI iPLACE USER IN RUN QUEUE 
20 3 

ol i See if we need to queve a completion routine request for user. 
Dal i 

53 003214 O24427 OQ00000¢G 000001 2: CMP Q. COMP (R4),. 1 iWAS A COMPLETION ROUTINE SPECIFIED? 
24 OO0G3222 101451 BLOS 3S i;BR IF NOT 
ar i 

eT) i Queue a completion routine request for user. 
a? 3 Convert I/O queve entru into completion queve entry format.
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completed 1/0 queve element 

TSEMT T/S EMT PROCESSOR 
IQCMPL -- Do cleanup on 

28 
59 003224 016464 0000006 
60 0038232 016364 90000008 
61 0032460 110164 O00000¢ 
62 003244 001415 
63 003246 065761 0000006 
64 003252 001404 
65 003254 112764 O00000¢ 
66 003262 000403 
6&7 003264 112744 0000006 
68 003272 116164 oO00000¢ 
49 003300 016464 9000006 
7O 003306 116464 oO00000¢ 
71 003314 112764 0000006 
72 003322 132764 900000C 
73 003330 001402 
74 003332 112764 0000006 
75 003340 004737 003370’ 
76 003344 000403 
77 
78 
79 
BO 
81 003346 010401 
B82 003350 004737 O04222" 
83 
4 
89 
86 003354 012637 0000006 
87 003360 9012603 
88 003362 9012601 
89 003364 012600 
990 003366 000207 

OO00006 
DONN0OG 

0000006 

0000006 
OO00006 
OO0000G6G 
DOD0D00€ 
DO00006 
OO0000¢ 

OO00006 

MOV Q. CHAN(R4),. CGHRICR4) |; CHANNEL # GOES IN R1 ON COMPL CALL 
MOV C. CSW(R3), CQGRO(R4) i CSW GOES IN RO ON COMPL CALL 
MOVE Ri, CQKJOB(R4) i; SET JOB # 
BEQ 8s iBr if system completion 

TST LITIME (RI) ifs job in an interactive state? 

BEG oO iBr if not 

MOVB #SSHICP, CQ$RNS(R4); Set interactive-computation as state 

BR 6 
oe: MOVB #S$IOFN, CQ$RNS(R4); SET EXECUTION STATE FOR COMPLETION ROUTINE 
Of: MOVB LPRI(CR1I), CQ$PRIC(R4); Set execution priority value 
Bs: MOV Q. PAS(R4), CQ$PAS(R4); 5ET EMT ENTRY MAPPING FOR PAR 5 

MOVB Q. FLAG(R4), CQ#FLG(R4) iCapy control flags 

MOVB #CPESTD, CQKCP(R4); Set standard completion class priority 
BITB #CQFSEMIO'QFSCIO>, CQ$FLG(R4); Secondary op for MIO or cache? 
BEQ 114 iBr if nat 
MOVB #CPERT, CQHCP (RG); Run cache completion routines at higher prio 

11s: CALL QC OMP L. iQUEVE A COMPLETION ROUTINE FOR USER 
BR AS 

i We dan’t need to queve a completion routine 
60 just return 1/0 queue element to the free list. 

#GET ADDRESS OF Q@ ENTRY TO RI 
i;FREE THE 1/0 QUEVE ELEMENT 

MOV 
CALL 

R4,R1 
QFREE 

3 Finished with cleanup. 

4H: MOV (SP )+, @HAPARS 
PV (SP)+,R3 
MOY (SP)+,Ri 
MOV (SP)+, RO 
RE TURN
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QCOMPL -- Queue 

003370 
003372 

003374 
003400 

003402 
003406 
003412 
O03414 
003416 
003420 
003422 
003426 
003434 
003440 
003444 
003446 
003450 
003452 

003454 
003456 
003462 

003464 
003472 
003474 
003500 
003502 
Q03506 
003510 
O03516 
003520 
003522 
003530 
003532 
003534 
003542 

PROCESSOR MACRO VOR. O4 Friday 
a completion routine request 

010146 
OL10244 

116401 
001031 

QO1 6400 
O146401 
O10244 
O10344 
010444 
O10546 
013746 
0164937 
00477 4 
012637 
O12605 
012604 
012603 
012602 

O10401 
OO4737 
000477 

010100 
062700 
010002 
016200 
OO1416 
126440 
103770 
1O1011 
126460 
101363 
103404 
126440 
1017356 

0000008 

O00000G 
O00000G 

ON0000G 
0000006 
O000006 
0000008 

OO0000G 

000000 

OO0O000G 

OO0000G ONO000E 

OOO0000s 0000008 

OO0000S OO0000G 

i 

i 

3 

_SBTTh 
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QCOMPL is calied ta 

Inputs: 

R4 = 

QCOMPL: MOV 

C
e
 

Cn
 

T
e
 

ed
 

MOV 

See if this 

MOVB 
BNE 

This 

Cali 

MOV 
MOV 
MOV 
Mov 
MOV 
PICIV 
MOV 
MOV 
CALL 
MOV 
MOV 
MOV 
MOV 
MOV 
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QCOMPL ~~ Queve a completion routine request 

queue & completion rautine request for a user. 

Address of completian request queve element (must be set up). 

Ri. ~(SP) 
Rel, ~ CSP >) 

is a completion request for a system or user operation. 

CQO$JOB(R4),R1 iGET JOB # ASSOCIATED WITH REQUEST 
1% iBR IF THIS IS A USER COMPL REQUEST 

is a completion request for a system operation. 
the completion routine directly. 

CQSROCR4), RO iSET UP REGISTERS FOR COMPL ROUTINE 
CQERICR4). RI 
Ra. ~( SP ) 
RG. —-(SP ) 
R4,-<{5P) 
RS, ~ (SP) 
@HAPARS, ~(SF > iSave current PAR 5 mapping 
CQ$PA5(R4)., @HKPARS: Set up mapping for PAR 53 region 

@CQSRTNCR4 ) iCALL SYSTEM COMPLETION ROUTINE 
(SP )+, @RKAPARS iRestore PAR 5S mapping 
(SP)+,R5 
(SP) +, R4 
(SP)+,R3 
(SP)+,Re2 

Finished calling system completion routine. 
Return queve element to free list. 

MOV 
CALL 
BR 

This is a completion routine 

R4,R1 GET ADDRESS OF COMPLETION QUEVE ENTRY 
QFREE sRETURN COMPL QUEVE ELEMENT TO FREE LIST 
9S i FINISHED 

request for a user job. 

Add the completion request to the list of pending routines for this job. 

DISABL 
MOV 
ADD 
MOV 
MOV 
BEQ 
CMPB 
BLO 
BHI 
CMPB 
BHI 
BLO 
CMPB 
BLOS 

i;## Disable #+ 

Ri. RO iGet current job number 
#LCOMPL-CG$LNK, RO; Get address of LOMPL(RI) 
RO. R2 iMove addr af next compl] queve element to R2 

CQ$LNK CRA). RO iGet addr of following queve element 
at iBr if we are at the end of the list 
CQ$SCP(R4),CQSCP (RO); Compare completion class priorities 

at iBr if new element is of lower priority 
3F iBr if new element is of higher priority 
CG$RNS(R4), CQGtRNS(RO); Compare state of new one to next 
at iBr if new element is of lower priority state 
3 iBr if new element is of higher priority state 
CQ$PRI(R4),CQ$PRICRO) i; States are the same, compare prio value 
as iBroif new priority is lower or equal
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98 
hed 
60 
61 
&z 
63 
64 
69 
46 
&7 
68 
69 
vse) 
71 
7a 
73 
74 
79 
76 
77 
78 
79 
BO 
Bl 
Bi 
83 
84 
85 
86 
87 
88 
89 
9O 
91 
Fel 
93 

T/S EMT 

QCOMPL -- Queve 

003544 
003550 
O03554 

003562 
003566 
003570 

003576 
003602 
003606 
003610 
003514 
003620 
003622 
003630 
003632 

003440 
003644 
003650 
003652 
003656 

003662 
003664 
003666 

PROCESSOR MACRO VOO.04 Friday 18-Dec-87 07:56 Page 17-1 
a completion routine request 

010064 O000000G 3H : MOV RO, CQSLNK CR4) iCHAIN NEW ONE INTO LIST FOR JOB 
010462 0000006 MOV R4, CQSLINK Cite) 

ENABL it® ENABLE #4 

i Set default completion routine class priority if none was specified. 

1035764 O0000006 TSTB CQSCP(R4) iWas a class priority specified? 

001003 BNE 7% iBr aif yes 
112764 9000006 000000¢ MOVB #CPESTD, CQHCP(R4); Set standard class priority 

i If the completion priority is at a real-time level, make sure 
i the execution state is SRT 

116400 0000006 7S: MOVB CQ$PRI(R4),. 80 iGet execution priority for cempl routine 
120061 o000000¢G CMPB RO,LPRICRI) iis current priority at least this high? 
101402 BLOS eB 3 iBr if yes 
110041 0000006 MOVB RO. LPRICRI> ;Boost priority till completion routine runs 

120037 O000000G we : CMP B RO, VPRIHI i3Is this a real-time priority? 
103407 BLO OF iBr aif not 
126427 O00000G 0000006 CMPB CQ$RNS(R4),.#SSRTi Is real-time execution state specified? 
101403 BLOS ot iBr aif yes 
112764 0000006 0000006 MOVB #SERT, CQSRNS(R4); Set real-time execution state 

i Place job in appropriate execution state (as specified in CQ@#RNS) 

116400 0000006 bf: MOVB CQSRNS(R4),. RO iGET REQUESTED EXECUTION STATE FOR JOB 
Q026100 9000006 CMP LSTATE(RI), RO ;IS JOB ALREADY IN THAT STATE OR HIGHER PRIO? 
101402 BLOS 4% BR IF YES 
OO4737 0000006 CALL ENQTL iCHANCGE JOB’‘’S EXECUTION STATE 
105237 O00000¢6 4S: INCB DOSCHD iREQUEST A JOB SCHEDULER CYCLE 

F Finished 

012602 9S: MOV (SP)+,Re2 
012601 MOV (SP)+,R1 
000207 RETURN
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FAKCMP ~~ Generate fake completion routine request 

1 .SRBTTL FAKCMP -- Generate fake completion routine request 
" TTT at moe crete eee cotae are ower cones ate ame sense Stet seat stout cee feate seen ster sis stent Seam emer seta trane tante sect areas suite svate cova wean? seeu sarte cram ewer oteey noen sone tote fume ence Groce mieer nar dene mute wteusextas cuser soma seems nese cemat tute senan stint stmte atuer sttne oueee cen sume Sie tentr cates vin Henay ses Some ‘este eat Sette Gents atin sens 

3 i FAKCMP is called to generate a completion queve request for I/0 operations 

4 i such as TT I/0 and spooled I/0 that never enter a normal I/0 queve request. 
0 i 

rma i Inputs: 

7 ; EMTELKA = EMT argument black for readc or writc. 
8 i CHNAUM = User’s channel number. 
id i 

10 003670 010146 FAKCMP: MOV Ri. -(SP) 
11 003672 010446 MCW R4,-(5SP ) 
12 i 

13 i Get an 1/0 queve entru 
14 i 

15 003674 004737 004102" CALL GETQ iGET AN I/0 QUEVE ENTRY FROM FREE LIST 
16 3 
17 j Set up queve entry to took like a completion queve request. 

18 i (Address of queve element is now in Rl) 
19 3 
20 003700 113761 O000006 0000006 MOVB CORUSR, CQ#J0B(R1); SET JOB # IN QUEVE ENTRY 
21003706 O050461 0000006 CLR CQSROC(R1) iSAY CSW IS ZERO (NO ERRORS) 
ee OO3712 013761 oO00000¢ 0000006 MOV CHNNUM, CQ$R1 (R11); RETURN USER’S CHANNEL # IN RI 
23 003720 013700 O00010¢ MOV EMTBLK+10,. RO iGET ADDRESS OF COMPL ROUTINE 
24 003724 004737 005352’ CALL UACHKW iMAKE SURE ADDRESS IS LEGAL 
29 003730 103434 BCS 9% iBR IF INVALID 
26 003732 010061 0000006 MOV RO, CQSRTN(RI) iSET COMPLETION ROUTINE ADDRESS 
27 003736 O13761 O000008 0000006 MOV EMTMAP, CQ$PAS(R1); SET EMT ENTRY PAR 5S MAPPING 
28 003744 112761 O00000¢6 000000¢ MOVB #CPESTD, CGSCP(R1); Set standard completion class priority 
29 003752 113700 000000¢ MOVB CORUSR, RO iGet job number 
30 003756 116041 oO00000¢ O00000¢ MOVB LPRI(RO), CQ$PRIC(R1);S5et job execution priority 
31 003764 112761 O000008 0000006 MOVE #S¢10FN, CQ$RNS(R1); SET EXECUTION STATE FOR COMPL ROUTINE 
32 003772 005761 0000006 TST LITIME(RI) sIs this an interactive job? 
33 003776 0014023 BEQ 1 iBr if not 
34 004000 112761 0000006 000000¢ MOVB #S$HICP, CQ$RNGS(R1); Set execution state for interactive job 
35 i 
36 i Queue completion request for this job. 
37 i 

38 004006 010104 L$: Mav R1i,R4 iGET ADDRESS OF COMPL @ ELEMENT TO R4 
37 004010 004737 003370’ CALL QCOMPL ;QUEVE COMPL REQUEST FOR JOB 

40 i 
41 i Finished 

472 i 

43 004014 012604 MOV (SP )+,R4 
44 004016 012601 MOV (SP)+,R1 
45 004020 000207 RETURN 
46 i 
47 i Error: Invalid completion routine address. 
4ey i 
49 004022 004737 0042227 oF: CALL QFREE s;RETURN THE QUEVE ELEMENT 
20 004026 012700 177766 MOV #~-12,R0 iRETURN INVALID-EMT ERROR CODE 
91 004032 O00137 004036 WMP SETERR
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code and exit 

TSEMT T/S EMT PROCESSOR 

SETERR -- Set EMT error 

1 

e 

3 

4 

3 

6 

7 

& 

9 004936 110037 000000¢ 

10 004042 O02010 

il 

12 

13 

14 

15 004044 105737 000000¢ 

16 004050 001005 

17 

18 

19 004052 010005 

20 004054 013704 000000¢ 

21 004960 000137 Oo000008 

mi 

23 
a4 

259 004064 105037  Q00000¢ 

26 004070 052737 Q00000¢ 

27 004076 000137 0011107 

.BSBTTL SETERR -- Set EMT error code and exit 

i SETERR is jumped to to set an EMT error code and exit from the 
i EMT processing. 

3 Inputs: 

3 RO = EMT error code to be returned. 

SETERR: MOVE RO, EMTERR i SAVE ERROR CODE 
BGE ERROK iBR IF POSITIVE VALUE 

18-Dec-87 OFf:354 Page 19 

We have a negative error cade. 
i; This implies a fatal error unless a .SERR was done. 

TSTB SERFLG iWAS A . SERR DONE? 

BNE ERROK iBR IF YES 

; Fatal EMT error. 

i Abort the job. 

Mtv RO, RS iGET ABORT CODE 

EMTABT: MOV EMTADR, R4 iGET ADDRESS OF EMT INSTRUCTION 

JMP ABORT i; ABORT THE JOB 

3 

3 Non-fatal error. 

ERROK: CLRB 
OO000006 SETC: BIS 

JMP 

Return with c-flag set. 

INTERR i IGNORE INTERNAL ERROR CODE 
#CFLAG, EMTPS ;SET C-FLAG IN PS 
EMTXIT
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004102 

004110 
004114 

004116 
004122 
004126 
004132 
004136 

004140 
004144 
004150 
004156 

004164 

004170 

004176 

004200 
004202 
004204 
004210 
004212 
004214 

005727 
OOBO11 

005237 
Q12700 
O04737 
004737 
QO07G1 

005337 
O1L3701 
016137 

004737 

O13761 

000207 

O10144 
O10244 
O1270n 
005021 
077202 
012602 

O000006 

000026’ 
0000006 
0000006 
O00000¢ 

0000006 
O00000G 
0000006 0000006 

004200’ 

0000006 000000 

ON0000C 
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~~ Get a Free I/O queve element 

GETQ is called to get a free I/0 queve element. 

If there are no free elements available, the user is suspended until 
ane becames available. 

Qutputes: 

Ri = Address of I/O queve element obtained. 

DISABL $3; DISABLE INTERRUPTS 

Reserve the last few queve elements for system I/0 use. 

333 ANY QUEVE ELEMENTS WE CAN USE? 

333 BR IF YES 

TST 
BGT 

NMFREQ 
1% 

There are no free I/G queve elements. 
Put user in queve waiting for one. 

INC QWTCNT 333 Say another job waiting for queve element 

Ma #S$NEDQ,. RO $i; QUEVE FOR JOBS WAITING FOR @ ELEMENTS 
CALL. QNSPND 333 A4DD JOB TO END OF QUEVE LIST (ENABLE INTS) 
CALL CHKABT iSee if job was aborted while asleep 
BR GETQ iGO BACK AND TRY TO GET A QUEVE ELEMENT 

We have found a free queve element. 
Remove it from the free list. 

DEC NMFREG $i; DEC # FREE QUEVE ELEMENTS 
MOV FREIOG, Ri iiiGET ADDRESS OF IST FREE @ ELEMENT 
MOV @. LINK(R1),. FRETIOQ:;;; REMOVE ELEMENT FROM FREE LIST 
ENABL. iEnable interrupts 

Zero the I/0 queve element 

CALL ZEROQ i; ZERO THE QUEVE ELEMENT 

Save info about current job context block mapping in queve element 

MoV @#KPARG, Q. PAG(R1) i; Save context block mapping 

Finished 

RETURN 

Anton SCMDe MONEE HrtEe STOLE weet Boned THAN Gated HeCE SOND HeEE wAnER Semi Line Obey: SEN) Sten GOntE SavEE SPUD. nENES SCO™E GpSEE piren seahd ImHOt -SOH) EME REGED COREE ChEtE GENE? G1URE Sunes Cag NORE EnmEE GIN SEEES CuED GENEL COREE CEOmS GORE GENEL HED GOEE! MOONE Ord SORE ROEE GOON SRIEE Stow ONOM CELIO GIDEE GOEID OnESD GPUS CONE StieS Rete CEES AUILE Raber SOmDS cmEe mANEe. 

ZEROGQ is called to zero an I/0 queve element. 

i Inputs: 
i Ri = Address of I/Q queue element 

ZEROQ: MOV R1i,-<(SP) 
MOV R2,-( SP) 
MOV #IOQSIZ/2, R2 iGET # WORDS IN I/0 QUEVE ELEMENT 

1s: CLR (Rid+ i ZERO ALL WORDS IN QUEVE ELEMENT 
SOB Re, 1 
MOM {(SP)+, Rea
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GETQ 
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~~ Get a free T/M queue element 

28 004216 O12601 
37 004220 000207 

Friday 18-Dec-B7 07: 54 

MOV {(SP)+,R1 
RETURN 

Page 20-1
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004222 
004224 
004232 
004236 
004242 
004246 
004254 
004260 

004262 
004266 
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004274 
004300 
004302 
004306 
004310 

004314 
004316 

010046 
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010061 
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005737 
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004737 
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000402 
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000207 
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000026 * 

MACRO VOS. 04 
If queue element to the free list 

. 

e
e
 

QFREE: 

3 

Friday 18-Dec-@7 07:54 Fage ei 

.SBTTL @GQFREE -- Return an 1/0 queve element to the free list 
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QFREE is called to return an I/O queve element to the free list. 

Inputs: 

Ri = Address of queve element to be freed. 
All registers are preserve. 

MOV RO, -(SP) 
DISABL 3# DISABLE INTERRUPTS 
MOV FRETOQ, RO i3# GET CURRENT HEAD OF FREE LIST 
MOV RO. @. LINK(RI) i# CHAIN NEW ELEMENT INTO FREE LIST 
MOV Ri, FREIOG i & 
ENABL sENABLE INTERRUPTS 
INC NMFREQG INC # FREE QUEVE ELEMENTS 
BLE ee BR IF NOT ENOUGH FOR USER JOBS TO USE 

Restart users waiting for free I/O queve elements. 

TST QWTCNT sAre any jobs waiting for a queve element? 

REG Of iBr if not 

MOV #S5$NEDQ, RO iGet wait state 

CALL QSRCH ;See if any jobs waiting for queve element 

BCS 2s iBr af no yobs waiting 

CALL QHIPRYI iRequeve job in high-priority state 

GR a) 

CLR QWTCNT sRestarted all waiting jobs 

Finished 

MOV (SP )+, RO 

RETURN
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GETSYQ -- Get queue element for system 1/0 

1 .SRTTL GETSYG -- Get queue element for system 1/0 
nu BUT cr tae ee creer ene nee sate ete nt ete eet se se set ah tes sm a ein coms sent men Se win Stee cue mts mee see tne am wan exes tent aieh curr tom ann ser tnaty eet arom mat ene ety are teens ere ae cnet fee ete coms fee St eee ety onnet woes sun ee ents sn cre atte eet nm St cee nm iy 

3 i GETSYG@ is called to get se queve element to be used for system 
4 ; (kernel mode) I/O operations. 
o i GETSYG gets a free queve element and sets up information in it. 
6 i 
7 3 Inputs: 

8 ; Ri = Address of system channel block to be used for I/0. 
9 ; 

iQ 3 Outputs: 

11 i Ri = Address of I/O queve element obtained. 
le 3 

13 004320 010246 GETSY@: MOV Ra, -(SP) 
14 004322 010167 MOV R1,R2 iGET ADDRESS OF CHANNEL BLOCK 
15 3 
16 i Get a free I/0 queve element 
i? j 

18 004324 004737 004414’ CALL GETRTQ iGET A QUEUE ELEMENT (ADDRESS RETURNED IN R1) 
19 i 
at) i Set up information in queve element about the channel 
ai i 
22 004330 010261 0000006 MOV R2,Q@. UCSW(RI) s;ADDRESS OF CSW FOR CHANNEL 
23 0043934 010100 MOV R1,RO iGET ADDRESS OF I/0 QUEVE BLOCK 
24 004336 062700 O000006 ADD #Q. ICSW, RO iPOINT TO INTERNAL CSW WORD 
29 004342 010061 9000006 MOV RO. @. CSWI(RI) i;SET POINTER TO INTERNAL. CSW WORD 
26 004346 016210 0000006 MOV C. CSWC(R2), (RO) iINITIALIZE CSW WORD 
27 004352 016261 0000006 0000006 MOV C. SBLK(R2), Q@. BLAN(R1I); BASE BLOCK # OF FILE 
28 004360 116261 O000008 0000006 MOVB C. DEVQ(R2),@. UNITCR1); DEVICE UNIT # 
29 0043966 O127461 O00000C 0000006 MOV #VPAR6, @. BUFF (R1); SET BUFFER ADDRESS TO MAP THROUGH PAR & 
30 004374 016202 O00000¢ MOV C. CSW(R2). Re iGET CHANNEL STATUS WORD 
31 004400 042702 177701 Bic #°C76, Re iCLEAR ALL BUT DEVICE INDEX NUMBER 
Be 004404 110261 O000000¢ MOVE Re. @. DEVX(RID iSET DEVICE INDEX NUMBER 
| 3 

34 i Finished 
35 ; 

36 004410 012602 MOV (SP)+,R2 
3/7 004412 000207 RETURN 
38 
39 .SETTL GETRTQ ~~ Get queve element for real-time use 
4) BT ec a et hm i em te oe ma ee rm me ee ee ae i em te et oe rm ee re en 

41 i GETRYT@ is called to get a free I/0 queve element for system or 
Ae i real-time use. 
43 F 
Ad ; Outputs: 

45 i Ril = Address of free queve element obtained. 
46 3 A sustem crash occurs if there are no free queve elements. 

47 3 
48 004414 GETRT@: DISABL s## DISABLE ## 
49 004422 013701 0000006 MOV FRETOG, Ri iGET ADDRESS OF A FREE 1/0 QUEVE ELEMENT 
30 004426 001413 BEQ it i SYSTEM CRASH IF NO FREE ELEMENTS AVAILABLE 
31 0044390 O16137 0000000 0000006 MOV Q@. LINK(R1),FRETOQQ@; REMOVE QUEVE ELEMENT FROM FREE LIST 
Se 004436 005337 90000000 DEC NMFREQ iDEC # AVAILABLE QUEUE ELEMENTS 
93 004442 ENABL i;## ENABLE ## 
34 004450 004737 004200" CALL ZEROQ i ZERO THE QUEVE ELEMENT 
99 004454 000207 RETURN 
DO i 

27 i Fatal sustem error -—- No free I/70 queve elements available.
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SETRTQ -- Get queue element for real-time use 

58 ; 

59 004456 it: DIE #EM#NGE j;NQ QUEVE ELEMENTS AVAILABLE
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TSEMT T/S EMT PROCESSOR MACKO VOS. 
GETUMR -- Allocate Unibus map register 

1 
re 
3 
4 
2 
é 
7 
8 
9 

10 
1i 
12 
13 
14 
15 
16 
1? 
18 
19 
20 
el 
mie 
23 
a4 
2> 004470 005761 9000006 
26 004474 001007 
2? 004476 105737 O00000¢ 
28 004502 001404 
29 004504 032762 0000006 0000006 
30 004512 001002 
31 004514 000241 
ge 004516 000207 
aa 
34 
30 
36 004520 010246 
37 004522 010344 
38 004524 010444 
39 004526 010546 
40) 
41 
4 
43 004530 016103 o00000¢ 
44 004534 002001 
435 004536 005403 
4&4 
47 
49 
49 004540 012704 0000006 
50 004544 
31 004552 005764 000000 
92 004556 001004 
23 0043560 020364 O000000¢ 
24 004564 101425 
De 004565 062704 O00000¢ 
96 004572 O20427 O00000¢6 
97 004576 103769 
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.SBTTL GETUMR ~-- Allacate Unibus map register 
rAee STAY newer Genes ATT GLLAE SOLES MUNeO Getem wites SOE Lime ceten SOE Sime. UAcRS TUES tmest Sohn OOdIT cones mnt SUGH DEANE GILOE tomy CEES -=0h6 OER) GEESE GODS: SEU Sordn came CunEE Geter seamt Gamay EOGED SONS FUIG GREED COREL GEOG Semin eEtOH SHED Gomén muta SEEN Shei: ntEn CLIPS erm vataD LOLDY Ebtat DOME HEETT atest nieny SUED Weert OrmA SERIE OR) LOTnE SUING HEFES TURES MIUER vemne querh mieee 

GETUMR is called to determine if a Unibus map register set needs to be 

allocated for an I/0 operation. If unibus mapping is needed for the 

operation, GETUMR attempts to find a free unibus map register set large 

enough to handle the operation. If a free UMR can be found, it is 

allocated to the operation. If no free UMR can be found, the I/O 

queue request is placed on a waiting list and an exception condition 

iS signaled on return. 

Inputs: 

Ri = Address of I/O queue entry. 
Ra = Device index number of device I/0 is being directed ta. 

Outputs: 

C-flaq clear ==> A UMR was successfully allocated. 
C-Fflag set ==> No free UMR. Defer I/O request. 
@. UMRX = Address of UMNR descriptor block for UMR that was allocated. 
Q.UMPB = Original value of @. BUFF 
Q.UMNPP = Original value af @. PAR 
QO. UMVEB = Number of base UMR being used by operation. 

See if this device needs unibus mapping 

UMR: TST Q@. UMRX(RI) iHave we already allecated a UMR? 

BNE OF iBr aif yes 

TSTB UBUSMP iIS UNIBUS MAPPING NEEDED AT ALL? 
BEQ 9S iBR IF NOT 
BIT #DX$DMA. DVFLAGCR2) ; IS THIS A DMA DEVICE? 
BNE 11% iBR IF YES 
CLC iSIGNAL SUCCESS ON RETURN 
RETURN 

We must do unibus mapping for this I/O operation. 

MOV Re. ~(SP) 
MOV R3, - CSP ) 
MOV R4, —-( SP ) 
MOV RS. - CSP) 

Determine how many words are being transferred 

MOV Q. WCONT(RI). R32 iGET SPECIFIED WORD COUNT 
BGE 10% i3BR IF VALVE POSITIVE 
NEG R3 iGET POSITIVE WORD COUNT 

Find the smallest free UMR set that is large enough for this transfer 

MOV #UMRBEAS: R4 POINT TO BASE OF UMR DESCRIPTOR BLOCKS 
DISABL ;#* DISABLE ## 
TST UMBIOQCR4 > iIS THIS UMR SET FREE? 
BNE ek: iBR IF NOT 
CMP RS, UMSWDS CR4 ) iIS THIS UMR SET LARGE ENOUGH? 
BLOS 4% iBR IF YES 

ADD HUMESESZ,R4 iPOINT TO NEXT UMR DESCRIPTOR 
CMF R4, #UMREND i CHECKED ALL? 
BLO it ;BR IF NOT
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MACRO VOG. O4 TSEMT T/S EMT PROCESSOR 
GETUMR -- Allocate Unibus map register 

28 
29 
60 
él 
62 004500 012704 0000000 
63 004604 0146405 0000006 
64 004610 001402 
65 004612 010504 
64 004614 000773 
6&7 004516 010164 OQ00000¢ 
68 0044622 005061 0000006 
59 004626 
70 004634 000261 
71 004636 000450 
7a 
73 
74 
75 004640 010164 9000006 
76 004644 
77 004652 010441 O00000¢ 
78 
79 
80 
Bi 
82 
83 
B4 
85 004656 016105 0000006 
B86 004562 010561 O000006 
87 004666 016103 O000006 
B88 004472 010361 O00000¢6 
89 004676 1164461 O000006 0000006 
90 
91 
92 
93 004704 162705 O000000¢G 
94 004710 005002 
95 004712 O73227 000006 
96 004716 060503 
97 004720 005502 
78 004722 116405 0000006 
99 004726 072527 000002 

100 004732 062705 0000006 
101 004736 116400 9000006 
102 004742 010325 
103 004744 010225 
104 004746 062703 020000 
105 004752 005502 
106 004754 077006 
107 
108 
109 
110 004756 o00241 
111 004760 0126095 
1li2 004762 012604 
113 004764 012603 
114 004766 012602 
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i There are no free UMR register sets of adequate size. 
+ Put 1/0 queve entry on List waiting for a free UMR. 

MOV #<UMRWHD-G. LINK>,.R4 i POINT TO HEAD OF WAIT LIST 
at: MOV @. LINK(R4),.R5 1S THIS THE LAST ENTRY IN THE LIST? 

BEG 3 iBR IF YES 
MOV RS, R4 sLINK TO NEXT ENTRY 
BR ag #G0 CHECK IT 

3S: MOV Ri, @. LINKCR4}) iADD OUR 1/70 QUEVE ENTRY TO TAIL OF LIST 
CLR @. LINK(RI) i SAY WE ARE THE LAST ENTRY IN LIST 
ENABL i## ENABLE ## 
SEC i SIGNAL FAILURE 
BR 8% 3GO RETURN 

i We found a free UMR. Claim it for our 1/0 request. 

4G: MOV Ri. UMS$TOQ(R4) iSAY UMR SET IS IN USE 
ENABL. i## ENABLE ## 
MOV R4,.Q. UMRXIRI) i REMEMBER WHICH UMR SET IS USED BY OPERATION 

Set up information in I/0 queve entry that will be used by MPPHY 
3 routine to calculate unibus virtual address. 

3 Q.UMPB = Original vaive of @. BUFF 
i Q.UMPP = Original value of Q@. PAR 
i @Q. UMVB = Number of base UMR being used by transfer. 

MOV Q@. BUFF CRI), RS iGET CURRENT BUFFER ADDRESS RELATIVE TO PARG 
MOV RS, @. UMPBC(R1I) i SAVE ORIGINAL BUFFER ADDRESS 
MOV Q. PAR(RI), RA iGET PAR6 BASE ADDRESS 
MOV R3, @. UMPP CRI) iSave original value of @. PAR 

MOVB UM#UMR(R4), 0. UMVB(RI) ; BASE UMR # 

i Set up mapping base valve in unibus map register. 

SUB #VPARS, RS ;REMOVE PARG BIAS FROM BUFFER ADDRESS 

_ CLR Re 3; SET UP HIGH-ORDER REGISTER (R2-R3) 

ASHC #4, R2 iSHIFT @. PAR VALUE & PLACES (R2-R3) 

ADD RS,.R3 i ADD IN BUFFER BASE OFFSET 

ADC Riz ;PROPOQGATE CARRY 

MOVE UMSUMR (R4).R9 iGET UNIBUS MAP REGISTER # 

ASH #2,R5 i#4 BYTES PER REGISTER 

ADD #UMRADR, RS ;GET ADDRESS OF UNIBUS MAP REGISTER 

MOVB UMBNMR (R4),.RO iGET # MAP REGISTERS USED IN THIS SET 

O€: MOV RB. (R5+ 3; SET LOW ORDER VALVE 

MOV Re, (R5)+ i SET HIGH ORDER VALVE 

ADD #8192.,.R3 i; ADVANCE ADDRESS VALUE 

ADC Re iPROPOGATE CARRY 

SOB RO, 6% ;LOOP IF MORE REGISTERS IN SET 

3 Finished 

7H: CLE? i SIGNAL SUCCESS ON RETURN 

CUE : MOV (SP)+,R5 

MOV (SP )+, R4 

Mav (SP)+,R3 

MOV (SP)+,R2
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GETUMR -~- Allocate Unihus map register 

115 004770 000207 RETURN
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FREUMR -- Free a Unibus map register 

1 .SETTL FREUMR ~~ Free a Unibus map register 
a CTE ete eee eet stew seen ane meee mice arent erate rer esate eves ante steed tote atite stra sna annoy ens mites nace see stew stra ine stent even nun atuea stan enone vans aruts cates fines tees nee muah umn tats weep: cunat mii unin mena teres tenis oie ena eens abe oa eee une tiie sebte sete eee seams wee Sit tees wants ewe trek terns mare GOA see nim camer anes Sree 

3 i FREUMR is called to free a unibus map register set associated with an 

4 i I/O request. 
2 3 If there is an I/O request waiting for a free UMR set and the set being 
& i freed is large enough for the waiting request, the request is removed 

7 3 from the wait list and is started. 

3 ; 
9 ; Inpute: 

10 3 Ri = Address of I/0 queue element that is being freed. 
li ; 

12 i See if there is a UMR associated with this request. 

13 3 

14 004772 005761 90000006 FREUMR: TST Q. UMRX(R1I) 3IS THERE A UMR ASSOCIATED WITH THIS REQUEST? 
15 004776 001464 BEG PS ;BR IF NOT 
16 3 

17 i This I/O queve does have an associated UMR. 
18 3 

19 005000 010144 MoV Ri, —-<{SP) 
20 005002 010246 MOV Re, -( SP) 
21 005004 910344 POV RB, -(SP) 
2e 005006 010444 MOV R4,—-(SP) 
23 005010 010546 MOV RS. -(SP) 
24 i 

29 i Free the UMR 

wh i 

27 OO5012 016104 9000006 MOV Q. UMRX (RI). R4 iGET ADDRESS OF UMR DESCRIPTOR BLOCK 
28 005016 005064 0000008 CLR UMS IOG(R4) i SAY THE UMR IS FREE 
29 005022 005061 9000006 CLR Q. UMRX(RID) i SAY NO UMR ASSOCIATED WITH 1/0 REQUEST 
30 i 

ai i See if there is any 1/0 queve request waiting for a free UMR 
Me ed i that could be satisfied with the UMR that is being freed. 

33 i 

34 005026 016405 d000000¢ MOV UMBWDS(R4).R05 iGET SIZE OF UMR SET THAT IS BEING FREED 
39 005032 DISABL i## DISABLE ## 
36 005040 O12702 9000000 MOV #UMRWHD-@. LINK>, R2 ; POINT TO HEAD OF WAIT LIST 
37 005044 000404 BR 3 
38 0050465 016200 900000¢ 1: MOV Q@. WCNT(R2); RO iGET # WORDS NEEDED BY THIS I/0 REQUEST 
397 005052 002001 BGE ot 
40 005054 005400 NEG RO iGET POSITIVE VALUE 
41 005055 9020009 i$: CMP RO,RS i 1S THE FREED UMR LARGE ENQUGH? 
42 005060 106014190 BLOS 4% iBR IF YES 
43 005062 010203 3: MOV Re2,R3 i SAVE ADDRESS OF THIS 1/0 REQUEST 
44 905064 016202 900000¢ MOV @Q. LINK(R2), Re iGET ADDRESS OF NEXT WAITING 1/0 REQUEST 
45 005070 0013464 BNE 1$ iBR IF THERE IS ANOTHER 
46 005072 ENABL i## ENABLE ## 
47 005100 000416 BR Bs i THERE ARE NO WAITING ENTRIES TO BE STARTED 
49 i 

49 i We found a waiting 1/0 queve entry that could be started by 
90 + the UMR that has just been freed/ 
ol ; Remove 1/0 queve entry from wait list and try to start it. 

De ; 

93 005102 016263 O000006 0000006 48: MOV @. LINK(R2), @. LINK(R3) ; REMOVE I/0 QUEVE ENTRY FROM WAIT LIST 
24 O05110 ENABL i##® ENABLE #8 
oy 005116 0010201 MOV Re2,Ri iGET ADDRESS OF I/0 QUEUE ENTRY TO Ri 
36 005120 116102 oO000000 MOVB Q. DEVX(RI). Re iGet device index number 

97 005124 004737 004470 CALL GETUMR jWe should be able to get a free UMR now
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FREUMR -~- Free a Unibus map register 

9B 005130 103402 

59 005132 004737 002416° 

40 

ol i 

62 i 

63 005136 012605 a 

64 005140 012604 

69 0035142 012603 

66 005144 012602 

67 005146 0612601 

68 005150 000207 6 : 

Finished 

MOY 
MOY 
MOV 
MOV 
MOV 
RETURN 

Friday 18-Dec-87 O7: 5&4 

ee 
TOHANG 

(5P)+, R95 

(SP)+, R4 

(SP)+, R23 

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

Fuge 24-1 

iBr if could not get UMR 
;Quevue this request to the device handler



MACRO VOd. O44 
from user’s buffer 

OO00001 

TSEMT T/S EMT PROCESSOR 

GETUCH -- Get character 

1 

z 

3 

4 

3 

& 

7 

8 

9 

10 

ii 

12 005152 032703 

13 005156 001004 

i4 

15 

146 

17 005160 106513 

18 005162 005203 

197 005164 112600 

20 005166 000207 

ei 

we 

is 

24 005170 005303 

25 005172 106523 

26 005174 012600 

27 005176 105000 

28 005200 9000300 

29 005202 000207 

{_STAIT ete nece seats comes semen aeate enees cnten stmt omen Hace NOser aoeet Seeey Gente soem eter GantP SuRD ener. conn SOME tree dnent NEGO? Tere Come fined tees =>G:S SNE code: cous SOM wrt cutie team exne Howl tmub: conan Cutty Mie enmey Acar mteRe cence Stine suERD cones Genin cue MURR MONEE oenee eaten fedm MuntD Sone GMD ee~er cease GOED exes Geet StvEt senED cater GOS enéet Ti=th Gomme wayne samen Heme 

Friday 18-Dec-87 07:54 

. SBTTL 

Fage 29 

GETUCH -- Get character from user’s buffer 

GETUCH is called to get a character from the user’s buffer. 

; Inputs: 

i R3 = Address of bute to be fetched. 

3 Qutputs: 

; RO = Bute we got. 
; R3 = Incremented. 

GETUCH: BIT #1,R3 iGETTING ODD OR EVEN BYTE? 
GNE 1 ;BR IF ODD 

3 Byte is on a word boundary 

MFP D (RB) iGET WORD CONTAINING BYTE 
INC R3 i ADVANCE RGB 
MOVB (SP)+,RO0 ;RETURN BYTE IN RO 
RETURN 

; Bute address is odd 

1: DEC R3 iPOINT TO START OF WORD WITH BYTE 
MFP D (R3)+ iGET WORD WITH BYTE 
MOV (SP)+, RO 
CLRB RO iCLEAR LOW-ORDER BYTE 
SWAB RO iMOVE HIGH-ORDER BYTE TO LOW-ORDER 
RETURN
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PUTUCH -- Move bute to user’s buffer 

1 .SBTTL PUTUCH -- Mave byte to user’s buffer 
e 5 er mae mem erm em ee ere se nm am ec mor th er seen te em my nem iy nme rr et a tee en ee tt a es He Ase em 
3 i PUTUCH is called to move a byte into the user’s buffer. 
4 j 
o i Inputs: 
& i RO = Bute to be stored. 
7 i R3 = Address where bute is to be stored. 
3 i 

9 3 Gutputs: 

10 3 R= Incremented. 
il i 

l2 005204 O32703 oO00001 PUTUCH: BIT #1,R3 iIS BYTE ADDRESS ODD OR EVEN? 
13 005210 001005 BNE Lt iBR IF ODD 
i4 i 

15 3 Bute address is even. 
14 ; 
17 005212 106513 MFP D {R3) iGET WORD WHERE BYTE IS TO BE STORED 
18 003214 110014 MOVE RO. (SP) iPUT IN OUR BYTE 
19 005216 1066192 MTPD (RB) ;REPLACE WORD 
20 005220 005209 INC R3 i; INCREMENT RO 
eli OOS52@22 000405 QR af 
me 3 

aid 3 Bute address is odd. 
a4 3 

29 005224 005303 is: DEC R3 #POINT TO WORD WITH BYTE 
26 005226 106513 MFPD (RB) iGET WORD WITH BYTE 
27 005230 Q0003164 SWAB (SP) iGET BYTE TO LOW-ORDER 
28 005232 110016 MOVB RO, (SF) 3;PUT IN NEW BYTE 
29 005234 000314 SWAB (SP) iREPOSITION 
30 005236 106623 MTPD (RO)+ iSTORE BACK INTO USER’S BUFFER 
ai 005240 9000207 2s: RETURN
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SYBFAD -~ Set sustem buffer address in I/0 queve entry 

1 .SBTTL SYBFAD -- Set system buffer address in I1/0 queue entry 
a J “TUT stem eee conte en onten eotne comme teen utes seeet senat soem over comm tevtt suns cima snsth ona cnten sues eumes sents tome cunt eats eunne eatin eres Stats sows coms stay etea teete Sem seen coun cuuve oubme cutee Stone sete eats mies etn omutt o¥tee sam wwte~ Seate eum eaten GOH sent: coum AEtUT Genet OxttD SOutT StD comm SUH wontD crags eater oENED 14ste fh Aespe Sen SID sete attee Oster sme 

3 i; SYBFAD is called to convert a buffer address in system space into an 
4 i address that will be mapped through PAR 6 £This address is stored 
a i into @ specified I/0 queue element. 
fo 3 The buffer address may be in low physical memory (PAR O through PAR 4), 
7 i in a mapped system overlay region (PAR 5), or in the user context 
9 3 black (PAR 6). 
9 ; 

1O 3 Inputs: 

1i i RO = Physical address to be converted. 
12 i Ril = Address of I/O queve entry to be set up. 
13 j 
14 ; Outputs: 

15 3 @Q. PARCRI)D & @. BUFF(RI) are set up. 

16 3 

17 005242 0100446 SYBFAD: MOV RO, -(SP) 
18 005244 01024& MOV Re, -(SP) 
19 3 
20 i Determine which region buffer is in. 
ai 3 

ee 005245 020027 0000008 CMP RO. #CXTBAS iIs buffer in job context block? 
a3 005252 103407 BLO 2s >Br af not in context block 
24h 3 

ao i Buffer is in job context block 
2d ; 

27 005254 113702 O000000¢ MOVB CORUSR, Re iGet current job index number 
28 005260 QO16202 0000000 MOY LBASE(R2),.Re2 iGet base 256-word block number of context bik 
29 005264 072227 000003 ASH #3,R2 iConvert to BS2-word block number 
30 005270 o00421 BR 9S i (Note: virtual address in RO already in PAR 6 
ai i 

ae 3 See if we are accessing a buffer in a system mapped region 
a4 i 
34 005272 020027 O000006 af: CMP RO, #VPARS iIs buffer in a system mapped region? 
39 005276 103400 BLO 12% iBr if not 
36 i 
37 i Buffer is in a system mapped region 
38 i 

39 005300 013702 0000006 MOV @#KPARS, R2 iGet current mapping for kernel PAR 5 
40 005304 062700 020000 ADD #20000, RO i;Bias virtual address to PAR 6 region 
41 OO5S310 O004i11 BR oF 
47 i 
43 i We are accessing a buffer stored in low physical memory (PAR 0-4) 
44 i 

45 005312 010002 lat: MOV RO, Re iGet actual address 
46 005314 00024] Che iConvert to page number 
47 005316 006002 ROR Re 
48 005320 O72227 177773 ASH #-5,Ro2 
49 005324 042700 177700 BIC #-C7 7. RO Get byte-in-page to RO 
50 005330 062700 000000cG ADD HVPARS, RO iMap through PAR & 
31 i 

be 7d i Store valves into 1/0 queve element 
vo 3 

94 0039334 010261 0000008 PS : MOV Ra, @. PAR(RIE) iPage relocation bias 

2o 005540 010061 O000000G MOV RO, @. BUFF (RI) iBuffer address 
eat) i 

O7 3 Finished
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SYBFAD -~ Set sustem buffer address in I/O queue entry 

De ; 
59 0038344 012602 MOV (SP )+, Re 
60 003346 012600 MCR (SP) +, RO 
61 005350 000207 RETURN
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T/S EMT PROCESSOR 

005352 
005356 
005360 
005362 

005364 
005370 

005372 
005400 
005402 
005404 

005406 
005410 
O05412 

005416 
0054244 
005426 
005432 

005434 
0059436 
005442 
005446 
005452 
005454 
005456 

~~ Check validity 

032700 
001402 
000261 
O00207 

020037 
101404 

032737 
001002 
000241 
OO0207 

O10146 
010245 
119701 

O32761 
001403 
020027 
103425 

O1000r 
O7eL1La7 
O42704 
OL16108 
001414 
O00302 
O427 02 

000001 

OO0000€ 

0000006 

O000006 

O000006 

OO00008 

177764 
177761 
QO0000u 

177600 

MACRO VO5S. O4 

of user address 

ONOO000G 

O00000G6 
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UACHKW and UACHKB are called to determine if an emt address is 

+ within the valid region of the current job. 
i VUACHKW also checks to see that the address is on a word boundary. 

i Inputs: 

i RO = Address to be checked (preserved) 
; EMIPS = PS saved by ENT 
i UHIMEM = Top address of job region 

3 Outputs: 

3 C-flag set on return if address is invalid. 

i Check @ word address 

VACHKW: BIT #1,R0 i IS ADDRESS EVEN? 
BEG UACHKB iBR IF YES 
SEC i SIGNAL ERROR 
RETURN 

Check bute address 

i Gee if address is in normal job region 

VACHKB: CMP RO, UHTIMEM ;IS ADDRESS IN NORMAL JOB REGION 

BLOS AG iBR IF YES 

Address is not in normal job region. 

Aliow kernel-mode emt‘’s to access all of memory 

to
s 

ee
 
e
w
e
 

BIT #UMODE, EMNTPS iIS THIS A KERNEL MODE EMT? 
BNE He iBR IF NOT 

AG: CLC iSIGNAL SUCCESSFUL RETURN 

RETURN 

i This is a user-mode emt accessing a region above the normal top of job 

wi MOV Ri.-(&SP) 
MOV Ral, —( SP) 
MOVB CORUSR, RJ iGET CURRENT JOB INDEX NUMBER 

i Allow KMON to access job context area 

BIT #$INAMN, LSW4¢(R1); 1S KMON RUNNING? 
BEQ ae: iBR IF NOT 
CMP RO. #COXTEND 31S ADDRESS IN JOB CONTEXT REGION? 
BLO is iBR IF YES 

3 See if there 

Fy 

are any associated shared run-time systems 

2S: MOV RO,R14 GET ADDRESS BEING CHECKED 
ASH #-12.,R1 i; CONVERT ADDRESS TO 2& # PAR REGION # 
BIC #°C16,R1 
MOV RPDR(R1), Re 31S THAT REGION MAPPED TO SHARED RUN-TIME? 
BEQ ah iBR IF NOT 
SWAB Re iGET PAGE LENGTH TO LOW-ORDER BYTE 
BIC #°C177, Re iGET # 64-BYTE BLOCKS USED IN PAR REGION 

$ — aetre cows omek MetO LOees Sends GOERS cease neeee GAUL never Seber Ti A=T rEMEN GEOG SEO moat pEtE WHtlD GIVES LORE Oot Cond DOING SEin nuEAL eure Mohd S106 “ines Oren Chem Gave: Ainen SfGH Steed COOER SHAD mBe- OEE eTaEN SINED RiuTn euAMT HeEED SimEE CONEE Come SNE funEH NemE GeGEt SURED CSEEY SUN GunGH Sone GOD SIND SAGE: GRORE SHEEN THEW SiO eaten GME CumEE SONER CONE OOEES mENNR SHER Senne



TSEMT 
UACHK x 

23 
a9 
40 
61 
62 
63 
64 
65 
66 
&7 
48 
69 
79 
Fi 
ve 
73 
74 
vo 
76 
77 
78 
79 
BO 
Bi 
B82 
83 
84 
85 
86 
87 
8a 
89 
90 
Fi 
Fe 
93 
94 
99 
96 
97 
98 
99 

100 
iO] 
102 
103 
104 
105 
106 

T/S EMT 

~- Check 

005462 
005464 
005470 
005472 
005476 
005500 
005502 

005504 
005506 

005510 

OOSS1e2 
005514 
O05516 

OOS520 
005524 
005526 

005530 
009534 
005536 

005540 
OOS 344 

PROCESSOR 

OO S20. 
O7 2227 
005307 
O72127 
060201 
O20001 
10140. 

O00261 
000401 

00024 I 

012602 
O12601 
OO0207 

004737 
103400 
000207 

004737 
103401 
OO0L2O0% 

O12700 
QO013/ 

000006 

OO0014 

005352 ’ 

005364 ” 

177765 
004036 ’ 
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Validity of user address 
Page 28-1 

ING Rt i# IS OFFSET BY 1 
ASH #4,R2 CONVERT TO # BYTES 
DEC Re iAVOID ADDRESS OVERFLOW AT TOP OF MEMORY 
ASH #12, Ri iGET ADDRESS OF BASE OF PAR REGION 
ADD Re. Ri iGET ADDRESS OF LAST BYTE IN PAR REGION 
CMP RO, Ri 31S OUR ADDRESS IN MAPPED REGION? 
BLOS 1% #BR IF YES 

j Address is invalid 

Pd 

woh: 

. 

SEC 
BR 

; SIGNAL ERROR ON RETURN 
ee 

Address is valid 

if: Che i SIGNAL SUCCESS ON RETURN 

; Finished 

oF: MOV (SP)+, Re 

MOY (SP)+, Ri 

RETURN 

.SBTTL VALADx ~~ Validate user address 
Set conte cute meee candy stuns SHORE venet SemaE FEOND eunet etEES GUE: ene: ELERs ROLES Ont: GEER: DIET Gent Gober RENEE SHEED Seobd MEU SEmDD Janet nen GEDET BEDE CURIE LOLS? CEES CREED CO-EE CORED GOREN GINED ePEEY Crate EDOM SEUEG CUDED SOUND OYtED SUNEL REEED SONY COREE FOUES COEHD SUEDH OUbED Ciunh SPLIL mmED OanDe GINtne Gamer ermpe mUERe eres atten anaes 

i MVALADW and VALADB are called to validate an address provided as 
an EMT 

return 

VALADW 

argument. If the address is invalid, these routines do not 
but rather produce a fatal EMT error. 
checks to see that the address is even. 

RO 

T
t
 

S
e
 

eS
 

oo 
oy
 

Inputs: 
Address to be checked (preserved) 

Outputs: 

A fata EMT error is produced if the address is invalid. 

EMTPS = PS saved by EMT 

VALADW: CALL UACHKW 3; CHECK WORD ADDRESS 

BCS BADAD i; BR IF INVALID 

RETURN i> ADDRESS IS OK 

VALADB: CALL UACHKE i CHECK BYTE ADDRESS 

BCS BADAD i;BR IF INVALID 

RETURN 

3 Invalid address --~ Give fatal emt error 

BADAD: MOV #-12, RO i;GIVE FATAL EMT ERROR 

JMP SETERR
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{QWAIT -- Wait for [1/0 to finish 

i .SBTTL IGWAIT ~-- Wait for I/O to finish 
a) BI rare eres ems emer totes ere cane seven atone tn setns ovens sate sates wus neat sont eee num: dein: eoste cater sen suena ue o:tme aeans Gitar oxeey tty stein Sante Soins monn ei eutt stmt sinin eit seem omin minut wee cutty Grete seus state cette sinte some stett niem trete feute anger cute Aree men finns Soule etter seats Set sane senes Gutne ‘ten state Sette “wt sam sire vanes sem cones 

3 i TOWAIT is called to suspend user execution until all I/0 on the 
4 3 current channel is finished. 
a i 

& i Inputs 
7 CHNADR = Address of current channel we are waiting on. 

8 i 

9 0055350 010346 TOWATT: MOV R3,-(SP) 
10 005552 013703 o000000¢ MOV CHNADR, RQ ;GET ADDRESS OF CHANNEL 
114 005556 1: DISABL 3* DISABLE INTERRUPTS 
12 005564 105763 oO00000¢ TSTB C. NUM@( RD) 3#* ANY ACTIVE 1/0 REQUESTS ON CHANNEL? 
13 005570 001407 BEG ag i# BR IF NOT -- ALL 1/0 IS FINISHED 
14 005572 012700 0000000 MOV #5$1 OWT. RO 3% SAY WE ARE WAITING FOR 1/0 TO FINSIH 
15 005576 004737 d000000¢ CALL QNSPND iENQUEVE FOR I/0 WAIT CENABLE) 
16 005602 004737 Q00000¢ CALL CHKABT i;WERE WE ABORTED WHILE ASLEEP? 
17 005606 000763 BR 1% iGO TRY AGAIN 
18 0054610 eB : ENABL 
19 0056146 012603 MoV (SP)+,R3 
20 005620 9000207 RETURN 
ai 

eae .SBTTL IOsSTOP -- Wait for all of yjob’s I/O to Finish 
2a § ‘TTT cae crete ent meet eteat onane enueh cine Stnnt sente eater MOR wever attas Hanh Gin: site Iter seu ie Seite Stet Soren Sette tien Gevae Goer Seren seme ate aoum moves Kens tml mtuet ctten Gfnet eiewe fout® Genct freee Altre aium eenes HoNeT Senn neque Gusto seer cute SON S4evs oieen Gedew cetis cetne fits Aes feme COAbt erEND Route SONDH suein atétD canst eaten sates Gre sense neue MNP sense 

ot i TOSTOP suspends execution of the current job until all of its 
mi 3 I/O is completed. 
ae 3 

ea? 005622 010144 IOSTOP: MOV Ri,-(SP) 
293 005624 13701 O00000¢G MOVB CORUSR, Ri iGET JOB INDEX # 
29 005630 14: DISABL ;##H DISABLE Bee 
30 00546396 105761 Q00000¢ TSTB LIOCNT (RI) 31S THERE ANY 1/70 ACTIVE FOR JOB? 
31 005642 001405 BEQ at iBR IF NOT 
32 005644 012700 9000000¢ MOV #S$I OWT, RO ;SUSPEND JOB TILL 1/0 FINISHES 
33 003650 004737 9000008 CALL QNSPND 
34 005654 000765 GR 1% ;NOW GO SEE IF IT HAS COMPLETED 
Bs) i 

36 i ALL I/0 is finished 
37 j 
38 005654 es: ENABL 3#% ENABLE #4 
397 005664 012601 MOV (SP)+,R1 
490 005666 000207 RETURN 
41 
42 .SBTTL IOQHALT ~~ Abart all I/0 for a job 
43 Bo Sr em meee cm ac se nt em mre mm mi a a a ee a ee i yt i a 
a4 > Process . ABTIO EMT 
495 ; 

4&4 005670 005737 O00000¢ ABTIO: TST TOABFL. iCHECK TO SEE IF 10 ABORT WAS CHOSEN 
47 005674 001752 BEQ TOSTOP iBR IF I0 RUNDOWN WAS CHOSEN 
48 005676 010244 MOV Re, -( SP) iSave registers 
49 005700 010344 MOV R3,-(&SP ) 
30 005702 013703 0000008 Moy CHNADR, RB iGet address of channel status word 
91 005706 032763 0000006 0000006 BIT #CS#OPN.C. CSW(R3); See if channel is open 
ve 009714 001404 BEG 1¢ iBr aif channel is not open 
93 005716 016302 oO000000¢ MOV C. CSW(R3). Ra ;Get channel status word 
94 005722 042702 177701 Bic #° C76, Re iMask channel device index number 
Ye 0097245 004737 006006" CALL DVSTOP ;Stop 1/0 to this device 
26 O0OS732 012603 14: MoV (SP)+,R3 iRestore registers 
97 0035734 012602 MOV (SP)+, Re
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{OQHALT -- Abort all I/O for a yob 

598 005736 000137 0011107 MP EMTXIT iFinished 
oF 
60 ae soar em ew ete we em mm mame, ar, em em ee me mem ee a went a ee ean et me 
él ; TOHALT is called to abort a11 I/0 operations for a particular job. 
be i 

63 i Inputs: 

4 i Ri = Job index number. 
635 3 
646 005742 005737 O000000¢G IQOHALT: TST IOABFL iCHECK TO SEE IF 10 ABORT WAS CHOSEN 
67 005745 001725 BEG IOSTOP ;BR IF IO RUNDOWN WAS CHOSEN 
68 005750 010246 MOV Re, -{SP) 
69 009752 010346 MoV R3,-(SP) 
70 j 

71 i Cancel any pending .TIMIO entries for this job 
7a i 

73 005754 004737 006626’ CALL CANTOT iCancel any pending . TIMIO entries for job 
74 i 

75 i Now call handler abort entry points 
76 3 

77 005760 013702 o000000¢ MOV NUMDEYV, Re iGET INDEX # OF LAST DEVICE 
78 005764 0050023 CLR R3 iClear channel address pointer 
79 005766 004737 0060067 L$: CALL DVSTOP iSTOP I[/0 ON THAT DEVICE FOR THIS JOB 
80 0035772 162702 000002 SUB #2, Re iGET NEXT DEVICE INDEX NUMBER 
81 005776 002373 BGE 1t +BR IF MORE DEVICES 
82 006000 012603 MOV (SP)+,R3 
83 006002 012602 MOV (SP)+, R2 
84 006004 000207 RETURN
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T/S EMT PROCESSOR 
“~~ Abort 

006006 
006010 
006012 
005014 

0069020 
006026 

006030 
005034 
005040 
006042 

004044 
006050 
005052 
006656 

005062 
006070 

005072 
006100 
006102 
006104 
0045106 
006112 
006114 
006116 
004120 
006124 

1/Q for 

010344 
010444 
010546 
013746 

O2622. 
101532 

O12700 
004737 
ONC000G 
OL030%5 

016203 
001407 
010337 
016203 

012763 
005723 

O327 62 
001010 
011304 
O01430 
116400 
006300 
OLOOS t 
OO1O8. 
016400 
001403 

a device & job 

0000006 

QO00008 000004 

006314 ’ 
O00000G 

0000008 

OOD000G 
0000006 

100000) 177776 

0000008 0000006 

0000000 

O00000C 
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Page 30 

.SBTTL DVSTOP -- Abort I/O for a device & 
senee seene aueae monet <mt eens ome stuin caren emacs euetm wees euees raimm vam ween mist oman omtey anes Gnem: CuoLe mate MOLE ~uaeY Meats Cunte seme fni= Comat seme, Reem CONN Sntan time Come eoemT State TONE eHENE EEG GLEN SOLED ~Dend SAEED enter GONED MEE ontee ENOL uteR mete SION Sense Conan GlEES SARE cnt: GiREO omnes cates GImtS cents Sutin GOGH Gente AeEtD GOST imtO GuEne Sern num tener 

DVSTOP is called to abort a11 I/O requests for a particular job 
that are pending for a particular device. 
The abort entry point for the device handler is called if the 
current queve entry belongs to the specified job or if the abort 
flag is set for the handler. 

Inputs: 

Ri Index number of job whose I/0 is to be aborted. 
Re = Device index number of device to be serviced. 
R3 = Address of channel status word (for .ABTIOQ) or zero 

VSTOP: MOV RB, -(SP) 

Moy R4, -(GP) 

MOV RS, - (SP) 

MOV @HKPARS, -—(SP > iSave PAR 5S in case we map to a handler 

Return immediately if this is a pseudo-device like LD, TT, etc. 

ils this @ real device? 
iBr if nat 

CMP 
BLOS 

HANENT (Re), #4 
7% 

Enter system state while we perform I/O abort processing 

MOV #73, RO iSet exit address for system state 
CALL ENSYS sEnter system state 

. WORD FPSIOA iFork processing priority 
MOV R3:.R5 ’Move channel status word 

Set up pointer to handler. 

MOV HANPAR (RO). RG iIs this a mapped handler? 
BEG 84 iBr aif not 

MOV RG. @HKPARS iMap PAR 3S to the handler 
MOV HANENT (R22). 3 iGet pointer to L@QE cell in handler 

Hold the handler. 
This prevents new 1/0 from being started and prevents cleanup on 
current I/0 request for handler. 

MOV 
TST 

#100000, -2t(R3) 

(RB) + 
iSet handler-hold flag 
iPoint to CQE cell in handler 

Call handler abort entry point if abort flag is set for handler 
or if current queve element belongs to job being aborted. 

BIT #DSSABT, DVSTAT(R2); Is abort flag set for handler? 
BNE 1% iBr af yes 

MOV (RB). R4 iGet pointer to current queve element for hand 
GEG 2s iBr if none 
MOVB @. JOB-G@. BLKAN(R4),RO iGet job # from queve element 
ASL. RO iCanvert tea job index number 
CMP RO,R1 Does this element belong to job being aborted 
BNE os iBr aif not 
MoV Q@. CSW-G@. BLKAN(R4),RO; Get address of Channel Status Word 
BEQ 1 iBr if none



TSEMT 

58 
59 
60 
é1 
62 
63 
&4 
65 
66 
67 
68 
49 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
a2 
83 
84 
85 
Bé 
87 
ag 
89 
90 
71 
92 
93 
94 
95 
96 
97 
98 
99 

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

T/S EMT 
DVSTOP -- Abart 

006126 

006134 
006126 
006140 
006142 
006144 
006146 
0045152 
006154 
006156 
0061460 
006162 
006164 

006166 
006170 
006172 
006176 
005200 
005204 
005206 
006210 
006212 
006214 
004216 
006224 
006226 
006232 
006234 
005240 
0045244 
006250 
006252 
006260 
005264 
004270 

005272 
006276 
004300 
004302 
006306 

O046312 

PROCESSOR 
I/Q for a device & yok 

MACRO VOS. O4 

O52760 0000006 0000006 

O10144 
QLO244 
010346 
010104 
006204 
162703 
011300 
O60300 
004740 
O12603 
OL2602 
QY12601 

O11300 
001440 
016504 
001435 
116400 
906300 
OL2O000L 
0014022 
010400 
0007 &i 
016469 
OO1005 
011363 
001407 
010563 
162704 
016400 
001403 
O32760 
004737 
005362 
000740 

006363 
190005 
010304 
005063 
004737 

Q00207 

000006 

OO0000C 

ON0000C 

O000000C 

177776 

177776 
ON000006 
0000006 

0000006 
OO03032 ” 
0000006 

177774 

177774 
O02570 ” 

OOONO00C 

0000006 

BIS 

3 Call handler 

1$: MOV 
MOV 
MOV 
MOV 
ASR 
SUB 
MOV 
ADD 
CALL 
MOV 
MOV 
MOV 

P
3
 

S
n
 

T
d
 

ww
e 

fo
e 

th
 

MOV 

BEQ 

OH: MOV 

BEQ 

MOVB 

ASL 

CMP 

BEG 

MOV 

BR 

4: MOV 

BNE 

MoV 

BEQ 

MOV 

OS: SUB 

MOV 

BEQ 

BIS 

DS: CALL 

DEC 

BR 

o
O
 

e
e
 

e
e
 

fe
e 

t
e
 

os
 ASL. 

BRL 
MOV 
CLR 
CALL 

3 This 

j 

LO: 

Friday 18-Dec-87 07: 56 

If handler finished 
cleanup routine for 

RETURN 

Page 30-1 

#CSHERR,. C. CSW(RO); Say an error occurred on this operation 

abort entry point. 

Ri, -(SP) 

Re, ~(SP) 

R3, -(SP) 

R1,R4 iGet job number 

R4 iGet in form handler expects 
#6,R3 i+Point to handler cell with interrupt entry 
(R3),RO iGet offset to interrupt entry pt in handler 
R3,RO iGet abs address of interrupt entry point 
—(RO) iCall handler abort entry point 
{(SP)+,R3 
(SP)+,Re2 
(SP)+,Ri 

Now remove any queue elements that belong to the job being aborted 
(But ignore the current queve element since it will be cleaned up 
by calling IGQFIN) 

(R3Bd,RS iGet pointer to current queve element 
6S iBr if there is none . 

Q. LINK-@. BLKN(RS),R4 3; Is there another queve element in list? 

6s ;Br if not 

Q@. JOB-@. BLKAN(R4),RO iGet job # from queve element 

RO iConvert to job index number 

RO, R1I >Does this element belong to job being aborted 
4¢ iBr aif yes 

R4,R5 iLink to next queve element 

3H sAnd go check it 

Q@. LINK-@. BLKN(R4),.Q. LINK-@. BLKN(RS) iRemove element from list 

of iBr if this is not last element in list 
(RB), -2(RQ) i CQE-~->LQE 
oF iBr if queve is empty naw 

RS. ~2(R3) iMake LQE point te last queve element 
#Q. BLKN, R4 iMake R4 point to start of queve element 
Q. CSW(R4), RO iGet address of channel block for this element 

oF iBr if ne associated channel 

#CS$ERR,C. CSW(RO); Set error flsg in channel status 

TOCMPL iDo I/0 completion for this queve element 
HANTOC (R22) sDecrement pending I/0 count for device 

3S iSee if there are more queve elements 

I/Q operation while being held, we must call 
it. 

~4(R3) +Did handler finish i/o while being held? 
10% ;Br if not 

R32, R4 iSet up pointer te CGE cell in handler 

~4(R3) iClear handler-holid flag 
IOFIN iDo cleanup for handler 

Now exit from system state. 
will transfer control to 7. 

iExit from sustem state -- Go to 7%
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DVSTOP -- Abort I/0 for a device & gob 

115 ; 
116 i Finished aborting I/O for this device 
1i?7 ; 
118 006314 012637 oQ00000¢ 7S: MOV (SP )+. @HAPARS iRestore PAR 3 mapping 
1197 006320 012600 MOV (SP)+,R5 
120 006322 012604 MOV (SP)+,. R4 
121i 0063924 012603 MOV (SP)+,R3 
122 006326 000207 RETURN



TSEMT T/S EMT PROCESSCR 

IOTIMR -- Process 

1 

re 

3 
4 

va) 

& 

7 

8 
9 

10 006330 010044 

11 006332 010146 

t2 006334 010244 

13 004336 010345 

14 

15 

14 

17 006340 010502 

18 006342 062507 

19 006344 005725 

20 006346 001062 

ei 

art 

2d 

at 

295 005350 005762 9000006 

26 004354 001003 

27 006356 O22525 

28 0045360 O00¢éi 

29 006362 000514 

30 004364 004737 0044147 

S31 006370 010162 O00000G 

32 006374 #152761 0000000 

33 006402 012561 000000¢ 

34 005406 012561 oO000000 

35 0045412 O16261 O00000¢ 

36 006420 016261 0000006 

37 00642454 010261 000000¢ 

38 004432 062761 000000¢ 

39 004440 O13761 O00000G 

40 005446 016200 0000006 

41 0054352 042700 177400 

42 006456 006300 

43 005460 110061 o000000¢ 

44 

45 

4S 

47 006464 

48 005472 O13761 0000006 

49 904500 O10137 0000006 

30 006504 

ol 006512 000427 

wy 

3.3 

wy 

55 004514 0146201 0000006 

206 006520 001414 

DO? O06522 

MACRO VOS. 6-4 

handler timeout requests 

0000006 

0000006 
OOD000G 

O000006 
QONO000G 

OO0000¢ 

3 

4G: 

3 

LOTIMC: 

.SBTTL 

Friday 18-Dec-87 O67: 56 Page i 

IOTIMR --— Process handler timeout requests 
5 Trt CAETE Med reves cumen onsen BOGIE sneee teeny eEeH camer cmbus SSD muabh +O0m NOLS Stee cotiE OREO SHOE WORE COREE LODES KEneE pave come omsim SOOTY TENME TeltG UaEES PASS! PHONE EERIE ShUEL HEteY TOEEE SHOE Hurt SPnmh GUMS COOEL SENET omnte GERD OIE INE SOREL TELE CONES SEN SHEN CULE HEC EOIY LOGGO HOT SOOLE SERED DONS GOEDD QOmRE ened SEPA ehnge cocen CeIn SOLE “artee Shiu Stn Came SOT eneIe EMER 

TOTIMR is the routine called from device handlers to process I/0 
timer requests. Normally the .TIMIO and .CTIMIO macros are used 
to call IOTIMR. 

Inputs: 
RO = Address of argument list generated by . TIMIO or CTIMIO macros 

MOV RO, -(SP) 
POV R1,-(SP) 
wiaheg R2, -(SP) 
MEV RB. —- (SF) 

Determine if 

MOV 
ADD 
TST 
BNE 

This is a request to start a 

we are starting or canceling a timer request 

RS. Re iGET PTR TO CELL WITH OFFSET TO TIMER BLOCK 
(R5)+,R2 iGET ADDRESS OF TIMER BLOCK IN HANDLER 
(RS) + $185 THIS A . TIMIO OR . CTIMIO REQUEST? 
IOTIMC *;BR IF REQUEST TO CANCEL TIMER 

timer. 

Get a completion request queve entry and set up values in it. 

TST 

BNE 
CMP 
SEC 
BR 
CALL 
MOV 
BISB 
MOV 
MOV 
MOV 
MOV 
MOV 
ADD 
MOM 
MOV 
Bic 
ASL 
MOVB 

Link 

DISABL 
MOV 
MOV 
ENABL 
BR 

Cancel 

Mov 

BEQ 
DISABL 

IT#RTN( Re?) 
4 
(ROI+, (ROI+ 

iMake sure there is a specified compl routine 
;Br if compl routine address specified 
iSkip over high & low order time words 
iSignal error on return 

iReturn 

GETRTGQ ;Get a queve element (addr returned in R1) 

Ri. ITSLNK (Re) iSave ptr to queve element in handler block 

#IQFSIOT!GFSSCRS, CQ$FLG(R1); Set flag saying . TIMIO request 

{R5)+, CQHHOT(RI); Set high-order time value 

(R5)+, CQFLOTC(RiI); Set low-order time value 

IT#RITN(R2),. CQ@BRIN(R1); Set address of routine to call 

ITSSEQ(R2), CG#KROC(RI); Set sequence # to be passed in RO 
Re, CQ$RICRI) +Set address of cell to be cleared on call 

#HITSERITN, CQS$RICRID 

@#KPARS, CQ$PAS(R1); Set PAR S mapping for compl routine 

ITSJOB(CR2). RO iGet # of yob to synch with 
#°C377,RO iClear all but yob number 

RO iCanvert to job index number 

RO, CQ$JOBCRI) sSet yob number in compl queuve entry 

LOTMXT 

timer element into list of active requests 

;## DISABLE ## 

MRATHD, CQ$LNK (R41); Put new element at head of timer list 

Ri; MRKATHD 

i #* ENABLE *# 

IOTMCC ; FINISHED 

@ timer request 

ITSLNKCR2), ROI 
3S 

iGet address of queue element used for request 
iInvalid if zero 
i## DISABLE ##
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TOTIMR 

0 
oF 
&O 
61 
62 
63 
64 
69 
46 
67 
68 
69 
79 
74 
Fin 
73 
74 
79 
76 
77 
78 
79 

T/S EMT PROCESSOR 

~~ Process 

004530 0127039 900000C 

004534 O26301 0000006 

004540 O01419 

005542 016303 0000008 

006546 00137: 

0046550 

005555 000261 

0046560 OOO415 

006562 0161638 000000 

006570 005062 9000000¢ 

006574 005062 0000006 

006600 

006606 004737 004222’ 

0064612 000241 

006614 012603 

006616 012602 

006620 012401 

006622 012600 

006624 000200 

MACRG YOO. O4 
handler timeout requests 

1s: 

SH: 

OOOOO0S 2S: 

Friday 18-Dec-87 07: 56 

MoV 
CMP 
BEG 
MOV 
BNE 
ENABL 
SEC 
BR 
MOV 
CLR 
CLR 
ENABL 
CALL 

IOTMCC: CLe 
, 

i Finished 

TOTMXT: MOV 
MOV 
MoV 
MOY 
RTS 

Page 31-1 

#MRATHD-CQSLNK, RO: FAKE POINTER TO QUEVJE HEAD 
CQ$LNK(RG),.R1 
a: 
CQ$LNK (RG). RG 
1% 

TOTMXT 

i3IS ELEMENT WE WANT TO REMOVE NEXT IN LIST? 
iBR IF YES 
i CHAIN FORWARD TO NEXT ELEMENT 
;BR IF MORE TO CHECK 
;#*# ENABLE 
SIGNAL FAILURE TO FIND TIMER ELEMENT IN LIST 

CQ$LNK(R1),. C@$LNK(RG); REMOVE TIMER ELEMENT FROM LIST 
IT#RTN(RE) 
ITSLNK CRE) 

QFREE 

(SP)+,.R3 
(SP)+,R2 
(SP)+,. Ri 
(SP )+, RO 
RS 

iSAY TIMER BLOCK IS NOW FREE 

j## ENABLE #4 

iFree the timer queve element 

sReturn with C-flag cleared 

~~ Reaturn to handler
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CANTIOT -- Cancel all . TIMTO requests for a job 

1 .SBTTL CANIOT -- Cancel all . TIMIG requests for a job 
~ 5 TTT rer meme ceewe warms soars ee ene seney anton seve otney Sete Seven seeee sete teat atuis crete eben sees finte tists sosee terme Sece wrewe saees tenis ovate seats ret sene® Gane Gunts ses tuttt steth mante Sosan aides tet GUIRY cater puntY GerRH St liter Sint snuee oviee Sect Sapa setes Gut setst coein tute Seen eves aunt aes winur aise enna eee ane sane sare eons 

3 i CANTOT is called to cancel all pending . TIMIO requests for a gob. 
4 i 
2 3 Inputs: 
& ; Ri = Index number of job. 
7 ; 

8 006626 010245 CANIOQT: MoV R2,—-(SP) 
7? 006630 010444 MOV R4,—(SP) 

10 006632 013746 0000006 MOV @G@HKPARS, —( SP) iSave current PAR 5 mapping 
ii i 

ie i Search through pending queve looking for requests belonging to this Job 
id 3 
14 005436 012704 9000000 1s: MOV #MRKATHD-CQ$LNK,R4 i; Get dummy pointer to queve head 
13 004642 DISABL i##® Disable interrupts #+# 
16 004450 016462 0000006 aS MOV CQSLNK(R4). Re i3;Get address of next pending entry 
17 006654 001434 BEG A$ 333 Br if hit end of list 
18 0045656 132762 0000006 0000006 BITB HOFSIOT, COBPLE(R2)i i; Is this entry for a . TIMIO? 
i9 006664 0014023 BEQ 3s 33 Br if not 
2) 006666 1209162 0000006 CMPB Ri, CQ$JOBCR2) isis this entry for our job? 
2@1 006672 001402 BEG Oe ii; Br if yes 
em 006674 010204 3S MOV Re, R4 iighink to next entry 
eas 005676 000764 BR at $33G0 check it 
en + i 
29 i We found an entry for this job 
ad i 
2? 006700 016264 O000006 0000006 54: MOV CQS$LNK(R2). CQSLNK(R4)ii;; Remove entry from linked list 
28 005706 ENABL i## Enable interrupts ## 
29 005714 016200 0000006 MOV CQSR1(R2), RO iGet addr of cell in handler to be cleared 
30 006720 001404 BEQ ot iBr if nothing to clear 
31 005722 016237 0000008 0000006 MOV CQ$PAS(R2). @HKAPARS: Set up PAR 5S mapping for the handler 
32 006730 005010 CLR (RO) iClear the cell in the handler 
33 006732 010104 bf: MOV Ri,R4 iSave the job index number 
34 004734 010201 MOV R22, Ri iGet address of queve element to Ri 
35 005736 004737 004222’ CALL QFREE iFree the queve element 
36 005742 010401 MOV R4,R1 +Get back job index number 
37 005744 000734 BR is iSee if there are more entries to free 
38 i 
ao i Finished 
40 i 

41 006746 4g: ENABL. i##® Enable interrupts ## 
42 005754 012637 0000006 OF: wits (SP )+, @HKPARS iRestore PAR 5 mapping 
43 004760 012604 MOV (SP)+, R4 
44 006762 0124602 MOV (SP)+,R2 
45 006754 000207 RETURN 
46 
47 Bremen mmm cen ee te ys a te tt ie ee 
49 i Dummy subroutine called by handiers trying to do error logging. 
49 Return immediately. 
90 3 

ei 0067665 000207 ERRLGG: RETURN
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SE THAN -- Update runnang copy of device handler 

1 

od i 

3 i 

4. i 

2 3 

a i 

7 006770 013704 0000046 SE THAN: 

8 006774 016402 0000006 

9 007000 162702 000022 

10 007004 O20227 9001000 

11 007010 101402 

12 007012 012702 9001000 

13 007016 006202 lt: 

14 007020 016401 0000006 

15 0076024 016400 900000¢ 

16 007030 001462 

17 007032 010037 9000000 

18 007036 013702 0000066 AS: 

19 007042 

20 007050 005711 

21 007052 001012 

22 007054 162701 9000006 

23 007060 166523 2s: 

24 007062 Oleée2l 

2o 007064 0772023 

26 907065 

@?7 007074 000137 001110" 

26 j 
29 3 Error 

3O j 

gi 007100 3 

Ge 007106 005000 

33 007110 O00137 004036’ 
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.SBTTL SETHAN -- Update running copy of device handler 

SETHAN is the EMT used by kmon to update the running copy of a device 

handler after a SET command has been done. 

If the handler is active, 

MOV 
MOV 
SUB 
CMP 
BLOS 
MOV 
ASR 
MOV 
MOV 
BEG 
MOV 
MOV 
DISABL 
TST 
BNE 
SUB 
MFPD 
MOV 
S508 
ENABL 
JMP 

EMTBLK+4, R4 
HANSIZ(R4),R2 
#18.,R2 
R22, #1000 
it 
#1000, R2 
Re 
HANENT(R4), R14 
HANPAR (R4),. RO 
4A 
RO, @HKPARS 
EMTBLKA+6. RB 

CR1) 
3S 
#46, R1 
(R3)+ 
(SP)+, (Rid+ 
Ra. 2S 

EMTXIT 

~~ Handier is active 

ENABL 
CLR 
IMP 

RO 
SETERR 

am error retutTtn occurs. 

iGET DEVICE TABLE INDEX FOR HANDLER 
iGET SIZE OF HANDLER 

iDON’T MODIFY LAST 9 WORDS OF HANDLER (. DREND TABLE) 
iMAX CODE MODIFIED IS 1000 
*+>BR IF HANDLER IS SMALLER 

> CONVERT # BYTES TO # WORDS 

iGET ADDRESS OF HANDLER ENTRY POINT 

iIS THIS A MAPPED HANDLER? 

iBR IF NOT 

i MAP PAR 3 TO THE HANDLER 

iGET ADDRESS OF BUFFER IN KMON WITH NEW CODE 

;#EH DISABLE #Ee 

iI1S THE HANDLER ACTIVE NOW? 

i BR IF YES -- GIVE ERROR RETURN 

;POINT TO START OF HANDLER IN MEMORY 

iGET WORD FROM KMON BUFFER 

i} MOVE OVER OLD HANDLER CODE 

iMOVE ALL OF NEW CODE 

i;## ENABLE ## 

; SUCCESSFUL EXIT 

row. 

3#® ENABLE ## 

s;RETURN ERROR CODE 0 
s3ERROR EXIT
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MIQMWT -- Mapped 1/0 move data ta system buffer 

1 .SBTTL MIOMWT -- Mapped I/0 move data to system buffer 
we TTT tit stern meet caren wnt meme aman soese nes seme stn ateen san wanes esas saute sot ftett stup wuner cece seme! cave seats mines ciman Seana ctet sine Orne sins nan Grou onus catty Sete etcet sone mime sank vecr fev ane otuay aan ooree ute meee eoute Game Sout Sent Gente tente Winer cums Gime Ame Monin SUH sneer enaes Ste sete ete einen Gane Wrenn ete Mr SLR HORRE ott suse fete sume 

3 i MIOMWT is called when doing a write to a device that requires its I/0 
4 i to be mapped through a sustem buffer. 

He) 3 MIOMWT moves the data from the user’s buffer into a system buffer. 

& i 
? i Inputs: 
8 ; RO = Address of mapped I/0 control block. 
9 i 

10 007114 010245 MIOMWT: Nov Re, -(SP) 
11 007116 6104464 MOV R4,-(5P) 
12 007120 010544 MOV RS,-(SP) 
13 007122 010502 MOV R5,Re2 iGet address of mapped I/0 control block 
14 F 

13 i Enter sustem state sa that we can use PARS and PARS to map to the system 
16 i and user buffers. 

1? A 

18 007124 012700 007212’ MOV #14, RO iGo to 1% on exit from system state 
19 007130 004737 Q00000¢6 CALL ENSYS iEnter system state 

20 007134 0000008 . WORD FPSMOV Fork priority 
ei i 

i i We are now running in system state on the interrupt stack. 
md i Kernel PARS and PARG are free. 

a4 i Set up buffer pointers. 
new) 3 

26 OO7136 O16237 O00000G O00000GC MOV MISUBP(R2), @HAPARS ; Set up PAR base for user’s buffer 
27 007144 016237 0000006 0000006 MoV MISSBP(R2), @HKPARS i Set up PAR base for system buffer 
28 007152 O12704 900000¢ MOV #VPARS, R4 iGet virtual address base for user’s buffer 
29 007155 066204 0000006 ADD MISUBO(R2),. R4 iAdd offset within 64—-byte block region 
30 007162 012705 o000000¢ MOV #VPARG, RS iGet virtual address base for system buffer 
oi i 
oe 3 Get number of words to move and do the transfer 

33 i 

34 007166 016200 0000006 MOV MISCWC (Ra), RO iGet number of words to move 
39 007172 006200 ASR RO iGet number of doublewords 
36 007174 001403 GEQ 3 iBr if less than 2 words to move 

37 007176 0124205 2S: MOV (R4)4,. (RSB)+ iMove a word 
38 007200 O12420 MOV (R4)+, (RO)+ iMove a second word 

39 007202 077003 S08 RO, 2s sLoeop if more doublewords to move 

49 007204 103001 3 BCC 4¢ iBr if no odd word at end to move 

41 007206 0114195 MOV (R4), (RS) iMove the last word 
42 ; 

43 i Finished moving data. 
4 ah i Exit from system state (goa ta 1%) 
45 i 

46 007210 000207 4g: RETURN sExit fram system state 

47 i 

49 3 Finished 

49 i 

20 OO7212 012609 1h: MOV (SP)+4,R5 
91 007214 012604 MOV (SP )+,R4 
ve OO7216 012602 MOV (SP )+, Ri2 
53 007220 000207 RETURN
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MIOQMRD -~ Mapped I[/0 move data to user’s buffer 

1 .SBTTL MIOMRD ~- Mapped 1/0 move data to user’s buffer 
m Jo Tae me ee cee ce et test ste tte muna ty ar ee oe re ey eee a = AE. ern ne rm ee ar ce ne rn cy mm es mare 

3 i MIOMRD is called when doing a read from a device that requires its I/O 
4 i to be mapped through a system buffer. 
3 i MIOMRD moves the data from the system buffer into the user’s buffer. 
& j 

7 3 Inputs: 

8 i RS = Address of mapped 1/0 control block. 
> i 

10 GO7222 010244 MIOMRD: MOV Re, ~( SP) 
11 007224 010446. MOV R4,—-(SP) 
12 0072246 010546 MOV RS, ~(SP) 
13 007230 010502 MV RS,R2 ;Get address of mapped I/0 cantrol block 
i4 i 

15 i Enter sustem state so that we can use PARS and PAR& to map to the system 

16 i and user buffers. 

17 3 

18 007232 012700 007320’ MOV #1$,. RO iGo to 1% on exit from sustem state 

19 007236 004737 9000006 CALL ENSYS iEnter system state 
20 007242 O000006 . WORD FPéMOV iFork priority 
el i 
am i; We are now running in sustem state on the interrupt stack. 
2.3 i Kernel PARS and PARG are free. 
4 i Set up buffer pointers. 
ew) j 

26 007244 016237 0000006 0000006 MOY MISUBP(R2),. @HKPARS i: Set up PAR base for user’s buffer 
2? 007252 016237 0000006 0000006 MOV MISSBP (R22), @HKPARG ; Set up PAR base for system buffer 
28 007260 012704 9000006 MoV #VPARS, R4 iGet virtual address base for user’s buffer 
29 007264 066204 9000006 ADD MI#UBO(R2),. R4 iAdd offset within 64-byte block region 
39 007270 012705 O00000¢ MOV #VPARG, RS iGet virtual address base for system buffer 

i 
ge 3 Get number of words to move and do the transfer 

33 3 

34 007274 016200 0000006 MOV MISCWC (RZ), RO iGet number of words to move 
35 007300 006200 ASR RO iGet number of doublewords 
36 007302 001403 BEQ 3t iBr if less than 2 words ta move 

37 007304 012524 ms: MOV (RSI+, (R4)+ iMove a word 
38 007306 012524 MOV (R5)+, (R4)+ iMave a second word 
39 007310 0770023 SOB RO, 2s iLoop if more dovublewords to move 
40 007312 103001 3H: BCC 4% iBr if na odd word at end to move 

41 007314 011514 MOV (RS). «(R4) i Move the last word 

4 3 
43 i Finished moving data. 

44 i Exit from system state (go to 1%) 

49 i 
44 007316 000207 46 RETURN sExit from system state 
47 3 

49 i Finished 

49 ; 

5O 007320 0124600 1s: MOV (SP)+,R5 
51 007322 O12604 MOV (SP)+, R4 
S52 007324 O12602 MOV (SP)+,R2 
53 007326 000207 RETURN
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HANXIT -- Exit from a mapped handler 

1 .SBTTL HANXIT -- Exit from a mapped handler 

3 ; HANXIT is jumped to when a mapped handler performs a RTI to exit. 
4 ; from an interrupt. 

‘ 007330 HANXI1: 

i ; Restore PAR 53 mapping 

10 007330 012637 0000006 MOV (SP )+, @HKPARS iRestore PAR 3 mapping 

ip Finished 
13 i 
14 007334 000002 RTI 'Da the real interrupt exit
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~ Device handier mapping 

007336 
O07 342 
007346 
007350 
007352 
0072354 

007356 
007362 

007364 
007370 
007374 
007400 
007404 
007406 
007412 
007416 

OO7420 
007424 
007430 
007434 
0074.36 

142706 
0146516 
Q1LO246 
O10344 
O12546 
OOS002 

005765 
OO1L41& 

166516 
016503 
164563 
O7 23a? 
OS0316 
116502 
O7 Gee 7 
O00404 

Lo6e71é 

0146503 

O7 Bee? 

O462603 

OOS 50-7 

routines 

000004 
000004 

0000000 

000000C 
O00000C 
QOO0000C 
OO00006 

000000 
QOO015 

OO00000G 
OO0000L 
OO0006 

woe 

° 

ad
 

i
 

T
S
 

i
 S
P
 

P
o
?
 

On
 

oo
r 
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.SBTTL - Device handler mapping routines - 

The following routines provide XM support for device handlers. 
Kernel~mode PAR 6 is used to access the user’s data area. 

.SBTTL MPPHY -- Convert mapped address to physical address 

Convert a mapped address to a physical address. 

Inputs: 

RS = Address of @. BUFF cell in I/0 queve entry. 

G. BUFF = Address relative to Q@. PAR 

@. PAR = Address offset. 

@.UMNRX = O==5No Unibus mapping neededi non-zero==>Do unibus mapping 

Q.UMPB = Original value of @. BUFF when I/0 was queued 
Q@. UMPP = Original value of @. PAR when I/0 was queued 
GQ. UMVB = Index number of base Unibus map register for transfer 

Outputs: 

(SP) = Low-order 1lé-bits of phusical address. 
e(SP)= High-order 6-bits of physical address (in bits 4-9). 
RS = Address of @ WCNT in queve element. 

MPPHY: SUB #4, SP #MAKE ROOM ON STACK FOR RESULT WORDS 
MOV 4(5P), (SP) iMOVE UP RETURN ADDRESS ON STACK 
MOV Re, ~( SP) 
MOV R3.-(SP) 
MOV (R5)+, -(SP) iGET VIRTUAL ADDRESS FROM @. BUFF 
CLR Re iWE WILL FORM PHYSICAL ADDRESS IN R2-R3 

Se
e 

or
d 

w
e
 

e
e
 

a
 

s
e
 
T
T
)
 

Convert virtual address in I/O queve element into physical 

address and place in Re2-Ra. 

Q. UMRX-@. WONT(R5); 18 UNIBUS MAPPING NEEDED? 
1¢$ iBR IF NOT 

TST 
BEG 

We must do Unibus mapping for this I/O request. 
What we compute is not a physical address but is rather a 
virtual address within the Unibus address space. 

§ TARE notte cream ontee cusee comes anne onten SUED SEMIS Kener LetED MOPED aoass mnign denen HESit nit Géntm OnpeD Seats Soeen Sinn SEGED SOEDD CUAED ConeR GOOLD SELES SSGnt SONG GOEL SptEy CONE SURED SINT SDEW GENIE GREED SLORL BIDET CAE CEIED ROOT SAATE GETOE OOEDD WOCED COPY VERE SUGED SEEN SURED COED ERORO GONE cebeD HOES? PEED Comte COEDS GtuIt GntuS GDERA SPEHD OEE OLN OHEID Se>TEn SoWtS MantD ereen GnEtE eraze entce OULt 

Sug Q. UMPB-@. WCONT(RS), (SP) ; Subtract original @. BUFF value 
MOV @. PAR-@. WCONT(RS),R3 iGet current PAR offset (44-byte units) 
SUB Q@. UMPP—-@. WONT(RS), RO >; Get # 64-byte blocks @. PAR has been incr 

ASH #6.,R3 iConvert to byte offset 

ADD Ro, (SP) iIncrement buffer address 

MOVB Q. UMVB-Q@. WCONT(RS),R3 iGet unibus register # 
ASHC #13.,.Re i# 8192. bytes per register 
SR 2 $ 

We are not doing Unibus mapping. 

SUB #FVPARS, (SP ) sREMOVE PAGE-6S BIAS 
Magy @. PAR-G@. WCNT(RS),R3 i; GET RELOCATION BASE 
ASHE #6,R2 i SHIFT R2@-R3 LEFT 6 BITS 
ADD (SP)+,R3 sADD (G@. BUFF) TO LOW ORDER 
ADC Re s;PROPOGATE CARRY TO HIGH-ORDER 

Get 22-bit phusical address to R2-R3.



TSEMT 
MPPHY 

we 
a? 
&O 
&1 
62 
63 
64 
49 
46 
&7 
69 
49 

T/S EMT PROCESSOR 

007440 
007444 
007450 
007454 
007456 

007440 

O7 eae? 
0103646 
010266 
012603 
012602 

OO0207 

000004 
O00006 
O00010 

Finished 

address 

ASH 

MOV 

MoV 

MOV 

MOV 

RETURN 

MACRO VO. 04 Friday 18-Dec-87 07:56 
—~- Convert mapped address to phusical 

#4,R2 
R33, &6(SP ) 
Re, 1O¢SP) 
(SP)+,R3 
(SP)+,R2 

Page 37-1 

We have computed the address and it is in R2-R3. 
Position correctly and store into stack. 

;POSITION HIGH-ORDER TO BITS 4-9 
i STORE LOW-ORDER VALUE 
i STORE HIGH-ORDER VALUE 

~~ Converted values are on stack below return address.
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PYTRYT -- Move byte to user’s buffer 

i .SBTTL PTBYT -- Move byte to user’s buffer 
ie TT eat tee stem eaten ame ee pet conte ottny cease cotmm teow stave peter meee wreet seuss eeaie atee exter teem senes soran etete eunte Hiss conte StU S4ube Meets tens stién Guna Come widen ewe omume ance ensue metee Sinée Guiet niute anton tens otamd state Snw? sante Seven atone sett mamas tewst seate eum Stern seem Sinus Si=tG ote Suter Sem seule wnt Sunte aegut semny Genet Seine fomnt Senne sates 

Q i PTHYT is called to transfer a byte to the user’s buffer area. 
44 3 

He) 3 inputs: 

& ; (37) = Byte to be transfered. 
? i Rt = Pointer to G. RLAN in queve element 
tt i 

9 i GHutputs: 

i9 i Gute is popped from stack. 
ti i Q. BUFF is incremented. 
le i 

13 007462 PTBYT: 
14 j 

iS i Make R4 point to @. BUFF rather than Q@. BLKN 
1é ; 

17 0074462 062794 000000C ADD #-°Q. BUFF-Q@. BLIKAND>,. R4; MAKE R4 POINT TO @. BUFF 
198 ; 

19 i This request must be mapped through PAR 6. 
20 i 

md i 

ee i See if we cross a page boundary. 
ae i 

24 007466 O32714 020000 BIT #20000, (R4) iDID WE CROSS A PAGE BOUNDARY? 
ao 007472 001400 BEQ 1 iBR IF NOT 
ats 3 

a? i We crossed a page boundary. 

2G 3 Increment @. PAR and reset @. BUFF 
a? i 

30 007474 062764 000200 oO0n0000C ADD #200, Q@. PAR-G@. BUFF (R4)i ADVANCE PAGE NUMBER 
31 007502 162714 9020000 SUR #20000, (R4) +RESET BUFFER POINTER 
ge 3 

33 i Set up Kernel-mode PARS to access user’s page. 

34 i 

35 007304 1s: DISABL i DISABLE INTERRUPTS 
36 007514 O13727 O00000¢ MOV @HKPARSG, (PC) + i SAVE CURRENT KPARS CONTENTS 
37 007520 000000 Lis: . WORD ‘®) iCONTENTS OF KPARS 
38 007522 0146437 oO00000C 0000006 MOV Q. PAR-@. BUFF (R4), @HKPARG6: MAP TO USER‘S PAGE 
a9 j 

40 i Move byte inte the user’s area 
44 F 

42 007530 116634 9000002 MOVB 2(SP), @CR4)+ iMOVE BYTE INTO USER’‘’S SPACE 
43 0073534 013737 007520’ 0000006 MOV 11%, @HKPARS i;RESTORE KPARS CONTENTS 
44 007542 ENABL. i; ENABLE INTERRUPTS 
49 i 
4& i Increment buffer pointer 
47 i 

48 007550 005244 INC -~(R4) i INC Q. BUFF 
49 j 
50 i Fix up R4 and pop byte off stack. 
od i 

ee 007552 162704 0000000 SUB #-Q. BUFF-Q@. BLAND, R4: MAKE R4 POINT TO @. BLKN 
23 007556 O12614 MOV {(SP)+, (SP) iMOVE RETURN ADDRESS OVER DATA BYTE 
24 007560 O0020% RE TURIN
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T/S EMT PROCESSOR 
~~ Get byte 

007544 

007570 
007574 

0073576 
OO7 S04 

007610 
OO7414 
007622 
O07 S24 

007632 
O07 636 
O07 642 
Q07650 

007656 

007440 
007654 

011644 

O627O4 

O31L427 
QOL4FOu 

062754 
162714 

OL3727 
000000 
016437 

OO S044 
113465 
O1L3737 

OOSL44 

162704 
OOdLO? 

from user’s buffer 

000000C 

020000 

OO02Z00 O00000C 
OBQ000 

0000006 

OOO000S QO00006 

OOOO? 
N00002 
OO7Gd2" OOO000G 

QOO000": 
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.SBTTL GTBYT -- Get bute from user’s buffer 
5 _NPEt Suet nents Coney fewts somes MPUEY SESB" SESH COO noms items MRE epnte Shunt MOEIY SORE fine! Gries cunAe miad: GEGhY aana soetD DONTE EOOED ‘atte inate SEMA Gmnen imere ODED! SDEDH CONN GPCI DeDet SEEMS GLEE GOED SepTe EDOET CAUNE GEDIT GINED BOERS OHNE GUUED SEDES SOUT teNES CONN) GOERS SETEL OOUNY CRORE SOND! OEGER GRIDS GAME GOMES GLEE mOERS chtRn GMIOY SEent <otaD HUMES HUNID wnt GIRS ngEe ceReD 

GRUYT is called to acquire a byte from a user buffer. 

i Inputs: 

i R4 = Pointer to @ BLKAN in I/0 queve element. 

j Outputs: 

i (3/7) = Byte acquired. 
Q. RUFF is incremented. 

~ 

2TBYT: 

Make room for returned bute an stack. 

iMOVE DOWN RETURN ADDRESS MOV (SP). -(SP) 

i Make R4 point to @. BUFF 

ADD #<Q@. BUFF-Q. BLKN>, R4: MAKE R4 POINT TO Q@. BUFF 

This address needs to be mapped through PAR 6. 

See if we crossed a page boundary. 
n
S
 

) 
r
d
 

s;DID ADDRESS CROSS A PAGE BOUNDARY? 
;BR IF NOT 

BIT 
BEG 

(R4). #20000 
if 

We have crossed a page boundary. 
Increment @. PAR and reset @. BUFF 

ta
e 

fe
 

f
e
e
 

#200, Q. PAR-@. BUFF (R4); INCREMENT PAGE POINTER 
#20000, (R4) iRESET BYTE-WITHIN-PAGE # 

AND 
SUE 

Bet up kernel-mode PARS to map to user’s page 

*;DISABLE INTERRUPTS 
i; SAVE CURRENT KPARS CONTENTS 

$: DISABL 
MOM GHAPARG, (PC) + 

Lif: . WORD O- iCONTENTS OF KPARG 
MOV Q. PAR-@. BUFF (R4). @HKPARG: MAP TO USER‘’S PAGE 

i Move bute from user’s huffer 

CLR 2(SP) iCLEAR BYTE AREA 
MOVB @(R4)+, 2°05P) iGET BYTE FROM USER’S AREA 
Mov 11%, @HAPARS ij; RESTORE KPARS CONTENTS 

—-— ENABL ij ENABLE INTERRUPTS 

i increment buffer pointer 

INC ~(R4) i INCREMENT Q@. BUFF 

5 Fix R4 and return with data byte on top of stack 
SUB #:°Q. BUFF-Q. BLKND. R43; MAKE R4 POINT TO Q@. BLKN 
RETURN
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aa 

30 
31 
37 
353 
34 
a5 
36 
37 
38 
a9 
40 
Al 
42 
43 
44 
45 
4d 
47 
49 
49 
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52 
53 
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007666 

007666 

007672 
007676 

007700 
007706 

O0O7712 
007720 
007724 
OO7 726 

007734 
007740 
007746 

007754 

007760 
007764 
007766 

-—~ Move word ta 

eo OGRTO4 

OO31427 
OO1400 

062764 
162714 

O13727 
000000 
01643? 

OLG634 
O13737 

Oda7 44 

Loe 7O4 
O1e616 
QO080/ 

user's 

QOQ0OO’ 

OZ2O000 

MACRO VO. O4 

huffer 

000200 O009000C 
O20000 

000000¢ 

OOGOO00C 

000002 
007724 ¢ 

Q00008 

OQO000C 

OO0O000G 

ODOOOOG 
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PTWRD is called to move a word into a user buffer area. 

Inputs: 

(3P) = Word to be moved to user’s buffer. 

R 4 = Pointer to @. BLAN in queve element. 

Butputs: 

Data word is popped from stack. 
Q. RUFF is incremented. S

S
 

Se
 

2
 

ak
 

. 

7TWRD: 

j Make R4 point to @. BUFF cell in queve element. 

ADD #°Q. BUFF-Q. RLKN?,. R4:i POINT TO @. BUFF 

This address must be mapped through PAR 6. 

see if we crossed a page boundary 

L
e
 

e
T
.
 

or
d 

iDID WE CROSS A PAGE BOUNDARY? 
BR IF NOT 

BIT (R4), #20000 
REG is 

We crossed a page boundary 
Increment @. PAR and reset @. BUFF 

e
e
 

Sy
 

ADD #200, Q. PAR-@. BUFF (R4); ADVANCE PAGE POINTER 
SUB #2OO00, (RA) sRESET BYTE-WITHIN-PAGE ADDRESS 

+ Set up kernel-mode PARS to map to user’s page. 

1S: YNISABL iDISABLE INTERRUPTS 
MOV @HAPARSG, (PC) + i SAVE CURRENT KPARS CONTENTS 

11s: . WORD O i;CONTENTS OF KPARS 
MOV Q. PAR-@. BUFF (R4), @HKPARG;: MAP TO USER’S PAGE 

3 Move word inte user’s buffer. 

MCV 2a(SP), @(R4)+ ;>MOVE WORD INTO USER’S BUFFER 
MOV 11%, @HAPARS iRESTORE KPARS CONTENTS 
ENABL sENABLE INTERRUPTS 

i Advance buffer pointer 

ADD #a, —~(R4) is ADVANCE @. BUFF 

i Fix R4 and pop data word from stack. 

SUB #:°Q. BUFF -@. HLKAN>, R4i MAKE R4 POINT TO @. BLKN 
MOV (SP)+, (SP) iPOP DATA WORD -—- MOVE UP RETURN ADDRESS 
RE TURN 

.
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~~ External 

007770 

OO7770 013746 

007774 010146 

007776 019244 

010000 O12002 

O10002 060200 

O10004 010001 

O10006 005741 

> OL10010O O12746 

O10012 000207 

010014 006202 

O10016 014146 

010020 077207 

010022 012602 

010024 060602 

010026 005727 

010030 010246 

010032 011201 

010034 014207 

010036 016037 

010044 004766 

010050 011604 

010052 005726 

010054 012637 

010060 000200 

OO0000G 

177774 OQ00000G6 

000002 

OO0000G 

MACRO VOSS. O4 
APAN manping routine for drivers 

be
 
t
T
 

2
 

P
s
 

EXTP IL: 

; Put 

JER 
. WORD 
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EXTPl is called from RMON offset 432 by device drivers wishing 
to map directly to the user’s I/0 buffer. 
device driver by the following call: 

It is initiated in the 

RO, @$PLEXT 
ecinstructian length> + 2 

Linstructions> 

Cnew KPAR © mapping value> . WORD 

MOV 
MOV 
FOV 
MOV 
ADD 
MOV 
TST 

MOV 
RETURN 
AS 
MOV 
5B 

@HKAPARSG, -( SP) 
Ri. ~-(SP) 
Re, -(SP) 
(RO) +, RA 
Ra. RO 
RO. R4i 
~(R1) 

(PC )+, —(5P ) 

Ra 
“CRI, ~(SP) 
Re, 1% 

(for KPARG)> 

The drivers which use this routine are DD and DM. 

iSave kernal par 6& contents 
iSave rl 

iSave re 

iGet the length of code (# bytes +2) 
iPoint to the code beyond par valve 
sCopy return address 

i>Skip KPARS mapping value 

instructions and a return on the stack. 

iSave return instruction on stack 
Return instruction pushed to stack 
iConvert # bytes to # words 

sPush instructions and # bytes on stack 
iContinue until 411 saved 

i Calculate a stack frame pointer and put it on the stack. 

S
S
 

O
o
 

Sn
 

or
 

MOV 
ADD 
TST 
MOV 
MOV 
MOV 
MOV 

The stack is 

SF es a 
‘ me 

CALL 
MOV 
TST 
MOV 
RTS 

(SP )+, Re 
SP, Re 

(R2)+ 

Real. ~ (SP ) 
(Re), R1 
~(R2),Re 
~e(RO), G@HKPARS 

iGet length of code (# bytes +2) 
iCalculate stack pointer to saved R2 
iCalculate stack frame pointer to saved Ri 
iSave stack frame pointer on top of stack 
sRestore ri prior toa JSR 

sRestore re prior to JSR 

iInitialize KPARS mapping 

in the following configuration: 

stack frame pointer to saved Ri 
instructians 

RETURN 
saved R2 

saved Rl 

KPARSG 
(pointed to by stack frame pointer on top of stack) 

saved RO (fram JSR call) 

= (SP ) 
@SP, SP 
(SP )+ 
(SP )+,. @RKPARS 
RO 

iCall instructions saved an stack 
iRestore stack frame pointer 
iSkip over rl value 
sRestore kernal par 6 contents 
iReturn to handier
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1 .SBTTL CVTPHY ~-- Convert a virtual address to a physical addr 
we BST om ee ee etene wae ese see sees meee aease seve aeeen ment setts ston state ovine evn ten ston sana SHO Stns spn sate sans ete Sine cata sti stant stn mene simi ines cnete iuee seuss mene onan Gunes fwmnestmis setts muoee susen s1em ut wine sans fom stout aust Goat want memes nity Stuttfnues Ana seaet meet Stine amt mrie Gente feted ster thom fmt “wae cane ature suse cee 

3 3 Canvert a l6-bit virtual address within a job region into a full 

4 i @a@-bit physical address. 
xe 3 

& i Inputs: 

7 i RO = Jé-bit virtual address within job region 

a ; RS = Fointer to Ord werd of 1/0 queve element 

“ i 

10 i Gutputs: 

Li i Ri = High-order 6 bits of physical address (starting at bit 4) 
iz i Re = Low-arder 16 bits of physical address 
13 i C~flag is set on return if physical address is > SéKb 
14 i 

15 010062 01004 CYVTPHY: MOV RO, -( SP) 
16 010064 010444 MoV R4,-(SP) 
17 010066 O10504 MOV RS. R4 iPut I/O queve element pointer in R5 

18 i 

19 i Call RELOC to convert the virtual address into an address within the 
wt) i PARG region and get a base offset for PAR. 
zl ; 
ee OL10O070 O04737 010126’ CALL RELOC iGet user’s par mapping value 
mid i 

en? i At this point: 
me i Ri = Mapping value to use to map Paré to the area. 
2h i Ref = Address within Paréd region that specified mapped start of area. 

ead ; 
28 019074 jiée7OeR 9000000 SUG #VPARSG, Rel iStrip parédé relocation bias 

2? OL101L00 005000 CLR RO iSet up for shift 

3O 010102 O7Bo2? Q00006 ASHC #5, RO iShift RO-R1 left 6 bits 
31 010106 060102 ADD Ri,Re2 iGet low-order physical address 

ge O10110 005500 ADC RQ iPropogate carry to high-order 

33 010112 010001 MOV RO, R41 iReturn high-order part in Ri 

34 010114 Ofe2127 000004 ASH #4,R1 iAlign high bits starting at bit 4 
eB) i 

34 i Finished 

as i 
38 O10120 012604 MiV (SP )+,R4 
39 O101le2 012600 MOV (SP)+, RO 
40 010124 9000207 RETURN
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O10126 

O10126 
010130 
O10134 

O10136 
O1LO140 
O10142 
O10146 

O10150 
010156 
O10162 
010164 

O10172 
OLO1L7& 
010204 

O10212 
010214 
O10220 
O10222 
010224 

O10230 
010292 

~~ Mapping relocation 

010346 
116401 
O96301 

O10003 
005002 
O7 ie? 
006302 

OL372F 
010101010. 2) 
O16137 

O1L146201 
O13737 

005002 
O7 1227 
OS0201 
O1O30R 
062707 

O1L2603 
QO020? 

0000000 

OL2O0000 

OOO000E 

0000006 

OO00008 
O10162’ 

O00100 

OOOO00S 

PACT 

OO00006 

BOO000G 

20) VO. O44 
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RELGC is a subroutine which converts a 16-bit virtual address contained 
in RO into a PAR6 relocation value returned in Ri and PARS offset address 
returned in Re. 

Inputs: 

RO = Virtual address to be converted. 

R4 = Pointer to 3rd word of Queve element. 

Cutputs: 

Ri = PARS mapping relocation value. 

Re = PARS offset (i.e... address within PARS region) 

OC: 

Have registers. 

MOV R3, -(SP) 
MOVB Q. JOB-Q@. BLKAN(R4),.R1 iGet job number from queve element 
ASL Ri iConvert to job index number 

RO contains the virtual address. Separate the par register number 
from the offset value to obtain the mapped address 

MOV RO, RS iBSave conversion address 
CLR Re iClear high order bits 

DIV #20000, R2 i Separate page and offset pointer 
ASL. Re iCreate word offset pointer 

User“s mapping in job context is valid —- map to job context. 

DISABL. i3iDisable interrupts 
MOV @HKPARSG, (PC) + iiiSave pars contents 
. WORD ?) ii; Contains paré& contents 
MOV LCOXPAR(R1), GHAPARS i33 Map through paréd 

Ubtain par mapping contents from job context region. 

MOV CUPARO (CR), RA iiiGet the PAR value for the page 
PV 11%, G@HKPARS ii; Restore pard original contents 
EMABL. i3sEnable interrupts 

Check for valid offset. 

CLR Re iClear high order bits 

DIV #100,R2 iCalc lowest 64-byte mapping offset 
ADD R2,R1 sAdjyust the PAR value accordingly 
MOV R3.Re2 iMove par offset into R2 
ADD #VPARS, RE iAdjust to PAR6 virtual address 

Restore registers and return. 

MOV 
RETURN 

(SP )+,R3
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010234 
O10234 
010236 
O1L0242 
O10246 
010252 
010256 
O10262 

010266 
010272 
010274 
O10200 
010304 
O10310 
O10312 
O10316 

O10322 
010326 
OL0330 
OL10332 

010334 
010336 
O10042 
010346 
010350 
010352 
010354 
QO10356 
010360 
010362 
010364 
0103466 
O10372 
O10376 
010400 

O1L0044 
013744 
OL3746 
042702 
052702 
O42 7O4 
O02 704 

OL20L22 7 
103404 
162702 
Q427O1 
O20427 
103404 
162704 
N62703 

O12700 
Q200009 
103401 
OLO500 

160000 
OLO137 
OL10337 
005200 
N046200 
103001 
Ole22t 
Ol 222+} 
O7 7003 
009705 
101340 
OL26o? 

0124637 
OL2SO0 
O0020/ 
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0000006 
O000006 
160000 
120000 
160000 
140000 

130000 

O10000 
000100 
150000 

910000 
000100 

000400 

O000006 
0000008 

0000006 
O00N000G 
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BLAMY is used by the VM handler to transfer data from one memory area 
to another. 

Inputs 

Ri = input PAR value 

Re = input buffer address 

i R= output PAR value 
i R44 = output buffer address 
i RD = word count 

BLRAMV: 

MCV RO, —( SP) i Save registers 
MOY @HKPARS, -—( SP) iSave kernel PAR 5 & 6& mapping 

MOY @HAPARS, —( SF ) 

Bic #160000, R2 iStrip input buffer hias 

Brs #120000,.R2 iConvert input buffer to PARS base 

Bic #160000, R4 iStrip autput buffer bias 

BIS #140000, R4 iConvert output buffer to PARS base 

Convert base buffer offsets and PAR to allow block move. 

is: CMP Re, #130000 iCheck input buffer address 

BLO af iBr if below boundary 
SUB #10000, Re iSubtract 4K byte offset 
ADD #100,;R1 iAd just PAR value 

a: CMP R4, #150000 iCheck input buffer address 

BLO 3H iBr if below boundary 
SUB #10000, R4 ;Subtract 4K byte offset 
ADD #100,.R3 iAdyust PAR value 

i Mave up to one block at a time. 

3B: roV #256. ,.RO iMove 256. words 

CMP RO, RS sCheck with actual word count 

BLO ek: iBr aif word count > 254. 

MOV R5,R0 iOtherwise use actual word count 

3 Initialize the PAR registers and perform the move. 

SUB RO, RS sAdyjust the number of words moved 

MOV Ri, @HKPARS iSet PARS value 

May ! R3, @HKPARS iSet PARS value 
INC RO sAdyust word count for double move 
ASR RO iDivide for double word move 

BCC “OF iBr if single word move necessary 
LOS: MOV (Red+, (RAD + iMove input buffer to output buffer 
OF: MOY (R2d+, (R4) + 

SUB RO, 10% sContinve until all has been moved 
TST RS iCheck for remaining words 
BHI it iBr if more toa move 
MOV (SP )+, @HKAPARS iRestore PAR 5 & & mapping 
MOV (SP )+, @HKPARS 
MOV (5P)+, RO iRestore registers 
RETURN



TSEMT T/S EMT PROCESSOR MACRO VO. O4 Friday 18-Dec-87 07:54 Page 44-1 
BLKAMY -- Memory block move routine 

55 

59 OoGKGEL . END 

Errors detected: oO 

KHEE Assembler statistics 

Work file reads: Q 
Work file writes: O 
Size of work file: 9424 Words ¢ 30 Pages) 
Size of core pool: 17920 Words ¢ 70 Pages) 
Qperating system: RT-ii 

Elapsed time: 00:01:07. 53 

DK: TSEMT. LP: TSEMT=DK: TSEMT. MAC/O/N: SYM
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Cross reference table 

$DEAD 
SCEMAR 
$I NKARIN 
$MLOCK 
$NDMEM 
BNLOCK 
...Mi 
... Ve 
ABORT 
ABTIO 
ARGFIN 
RADAD 
BADEMT 
BASMAP 
GEIL 
BLIMYV 
BOTCSR 
BOTUNT 
Cc. CSW 

CHAABT 
CHNADR 
CHNNUM 
CKUSP a 
CLWwT IM 
CORUSR 
CPBRT 
CPSTD 
CQECP 
CQPSFELG 
COQSHOT 
CQ$JO0B 
COSLINK 

CQ$LOT 
CQ$PAS 
CQSPRI 
CQERO 
CQSR i 
CASRNS 
COSBRTN 
CR 
CS$EOF 
CSSERR 
CSP#OPN 
CSHALC 
CSHIO 
CUPARO 
CUREMT 
CVTPHY 
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1-84 
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1-116 
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1-75 
i-84 
a 7 tt 
1-75 
1-111 
1-iil 
1-123 
1-129 
1-126 
i-i24 
I-16 
1-83 
1-73 
1-97 
i-itis 
1-109 
1-104 
1-91 
1-47 
1-110 
1-90 
1-86 
1-86 
1-92 
1-93 
1-88 
1-87 

geld 
1-93 
1-87 
1-130 
1-88 
1-88 
1-132 
1-87 
ao 
1-99 
1~99 
1-99 
1-90 
1-96 
1-136 
1-83 
1-67 

8-13 

reo tied 

1-3 OG 

Dm eles 

Fite 

9 

8-48 

8-3 

4-59 

29-45# 

ee aes Od 

28-100 

&-~ 7 Ab 

dee 8 

ete! 

44-144 

B--4 4 

8-40 

16-36% 

amet 

Li-2/e 

eens 

16-37 

29-74 

Am Ad 

9-59 

29-10 

18-2 

4-56 

a~ | 54+ 

4-49 

16-74 

16-71 

146-714 

146--7O# 

1-3 

14-61% 

17-46 

sana? 

31-34% 

16-69% 

16-48% 

1-93 

1-93 

16-45 

17-27 

ete! 

16-35 

16-935 

29-5) 

L235 

12-335 

43-40 

nm EVE 

42-15% 
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10-24 
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F-36 

16-60 

16-414 

16-38 
32-B# 
77-30 

2O~2 3 
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6-28 

17-66 

16-74 

14-72 

17-13 

17-48 

gene 7 E 

17-26 
17-54 
16-408 
16-59% 
16-67% 
18-26# 

me 
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9-60 
10-31 

8-384 

S&-10 

10-21 
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b- SO 

18-20 

17-50 
32-18 

wil~434 

17-59% 

31-39+# 

17-71 

18-21% 

18-22% 

17-33 

29-51 

18-29 

17-64 

Bge-2Q 
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ge- Sl 

18-30% 

31-36% 

31-37% 

17-77 
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CXTBAS 
CXTEND 
DIEARG 
DIEMSG 
DOEMT 
DOPLAS 
DOSCHD 
DSSABT 
DVFLAG 
DVSTAT 
DVSTOP 
DXSDMA 
DASMAP 
DR#NCA 
Ey SMX 
EMBNGE 
EMSSOF 
EMT375 
EMT 376 
EMTABT 
EMTADR 
EMTASP 
EMTBLIA 
EMTCXN 
EMTCXT 
EMTCXW 
EMTENT 
EMTERR 
EMTLEV 
EMTMAP 
EMTPLS 
EMTPS 

EMTRAD 
EMTSP 
EMTXIT 
ENQTL 
ENSYS 
ERRLOC 
ERRLOG 
ERROK 
EXC JOB 
EXTP1 
FAKCMP 
FILSPC 
FMMSG 
FORKQ 
FP$IOA 
FPS TOF 
FP$TOS 
FP SMOV 
FQEPRI 
FOQSRI 
FOQSRG 
FQSRS 
FQSRTN 
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1-91 
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1-116 
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1-119 
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1-71 
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1-104 
1-82 
i-118 

29-31 
1-109 
1~104 
1-73 
1-129 
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1-97 
1-74 

19-10 
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FREIO@ 1-119 2O-30 2O-B1 # 2i-ii 21-134 22-49 Pp-S ie 
FREUMR 1-67 14-18 41 4a} 
FRKGET 1-95 14-65 
FRKPRI 1-129 14-583 
Gi6STK  3-20# 5120) 
GETQ 1-69 19-15 20-104 20-24 
GETRTQ 1-75 22-19 22-49H 31-30 
GETSY@ 1-70 22-100 
GETUCH 1-70 25-128 
GETUMR 1-67 12-47 23-254 QA-57 
GTBYT 1-74 39— 124 
HANENT 1-119 19-27 30-21 20-34 39-14 
HANIOC 1-83 13-20% L4-5i4 20-994 
HANPAR 1-120 13-24 30-39 33-15 
HANSIZ 1-105 33-8 
HANXIT 1-77 36~hH 
INTERR 1-108 4-4% FO 7-23 19-25% 
INTPRI 1-89 13-45 13-53 14-29 14-46 17-60 20-32 21-14 22-53 23-69 23-76 24-44 

24~54 29-19 29-38 31-50 31-63 31-69 32-29 32-41 33-26 33-31 38-44 39-48 
40-44 AQ~4AD 

IOABFL. 1-101 Dosh 29-6 
IOCMPL 1-97 12-26 15-19 16-134 30-98 
IQFCPL 14-60 14-67 15~144 
TOF IN 1-71 14-118 30-109 
IGHALT 1-73 29-bhH 
TOHAN@ =. 1-67 12-52 13-1038 24-59 
IO@SIZ 1-94 20-4 
IOSTOP 1-68 29-27% 29-47 29—&7 
IOSTRT 1-68 11-38 12-158 
IOTIMC 31-20 31-554 
IOTIMR 1-71 31-108 
IQTMCCG 31-51 31-714 
IOTMXT 31-29 31-65 31~7 54 
IQWAIT 1-72 29-98 
IT#JOB 1-93 31-40 
IT#LNK 1-130 31-31% 31-55 31-4684 
IT$RTN 1-131 31-25 31-35 31-38 31-47% 
IT#SEQ 1-97 31-36 
JSTKND 1-104 7-8 
JSWLOC 1-120 4-53 
KPARS 1-94 4-36 7-394 9-154 10-13 10-17% 10-40% 11-12 11-17 11-25% 11-42% 13-15 

13-264 13-70% 14-14 14-32% 14-844 17-25 17-2o# 17-28% 27-39 30-17 30-35% 30-119% 
31-39 32-10 32-31# 32-424 39-17% 34-264 35-Db# 36-10% 44-16 44-44% 44-55% 

KPARG 1-94 20-40 34-27% 35-27 # 38-36 38-39% 38~434 39-39 39-414 39-47% 40-36 40-38% 
40-43% 41-15 AL-~39% AL -~5QH 43-34 43-364 43~41% 44-17 44-45% 44-54% 

LBASE 1-127 9-19 9-7 27-29 
LCMPL 1-87 L744 
LOXPAR 1-136 4-13 
LEMTPC 1-133 4528 
LF 2-SH 2-30 2—30 2-32 
LIQCNT 1-89 11-348 11-32% 16-26 29-30 
LITIME 1-110 16-63 18-32 
LJSW 1-104 4-548 
LMXNUM 1-134 9-15 
LOMAP 1-94 9-171 9-35 
LPRI 1-89 1-97 16-48 17-72 17-74% 18-30
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