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Real-time emt entry powit 

Convert virtual address to phusicai address 

Map virtual address to physical reqion 
Lock sob in memory without repositioning 

Unlock gob From memory 

Peek at I/0 pace 

Poke inta I/O page 
Bit set inte 1/0 page 
Bit clear into I/O page 
Map par?’ to 1/0 page 
Map par?’ to simulated 
Suspend gob’s 
Resume yob’s 
Schedule campletion routine 

Gain exclusive use of system 

Release exclusive access claim to 

Set processor pricritu level 

Connect completion routine ta 

Release anterrupt vector 

DEVICE Fmt 
Real-time cleanup 

Hat 

Determine 

Check for 

Search Far 

Riman 

executiaan 

execution 

a 

system 

interrupt vector 

ato end ef job execution 

if gob has real-time privilede 

access authorization to phys memary 
vectar cantral block
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1 'UTLE TSRTX -~- Non-resident Real-Time Support Module 
no JENMAGL LC 
a  DESEL ¢BL 

2 i TSRTX is the non-resident portion af the TSX-Plus real-time support 
code. 3 + 

y ; 

3 i Copuright (c¢) 1980, 1901. 19a. 1983, 1984, 1985, 
9 i S&H Computer Systems. ire. Nashville, Tennessee 

LO i All rights reserved. 

12 000000 CSECT TSRTxX 
13 000000 OF 1671) TSRTX: -RADSO /RTX?S iGverlay id 

14 , 
15 i Macra definitions 
At ; 
17 i Macro to call @ reutine in another system overlay region. 

19 ~MACRO OCALL EAPADD 

ae) IF BR, ENTADY 
‘a -ERROR ;OCALL without entry address 

mee J END? 
on CALL OVRHC 
“4 . WORD CNTADD 
ed . ENDM OC ALL 

07 ; Glabal definitions 

ay .GLOBL RTSPND, RTRSUM 
te) .GLOBL RTSTOP, RTDEV, RTEMT 

6375 i Global references 

34. -@LOBL LSW2@. SETERR, EMNTBLK, BADEMT, LPARSS, EMTAIT 

3  GLOBL #IOMAP, LOWS, SETMAP, VCSJOB, VCSVEC, VOSRTN 

34 .GLOBL UVEXINT. CQ&J0B. CQHRO. CQSRTN, QCOMPL 

af .OLOBL URO, VCG&PRI.ENTPS, INTPRI. RTLOCK 

383  GLOBL S#TWEN. LASPRI. $MLOCK, POPLOK 

ay GLOBL OVRHC, UEXRTN, VUXIPFL 

40 _GLOBL VCBBAS, VOREND, VC$8SZ, POSMEM, PODRT, PRIVCO 

Al .@LOBL LSPND,. CURCR, S&SPND. CHKART 

Ai  GLOBL GHDSPN, DEVLL. DEVLS, CQ$PRI. CQSPAS, CQS$RNGS 

43 .SLQBL DOSCHD, EXC JOR. CINFLG 

Aa .GLORBL RPAR. REDR, VE HDIR, VOSFLG. VF GDET 

49  OLOQBL UPARO, UPDRO. CUPARO, CUPDRO 

AS @LOBL UPMODE, UPMODE. KPARS, CQ6CP. CP5TD, CPSRT 

47 .GLOBL CUPARO, CUPDHO, CORI 

49 .OLOBL GETG, CORUSR:, MAXPRI. S8RT, VPRIHI 

ty j 
5) jee ee cir nr i nee ee i A 

51 ; MACKOS TO ENABLE AND DISABLE INTERRUPTS. 
£5! 
53 L7777% PS = L7777& )PROCESSOR STATUS WORD 
3A MACRO DISABL ; DISABLE INTERRUPTS 
55 BIS #340, @RPR 
5d -ENDM = DISABL. 

- ;
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a we MACRO ENABL ;ENABLE INTERRUPTS 

my Hac INTPRI. Qs 

&O _e NDM CNABL.
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~— Reali~time emt entry pant 
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1G 

tl 

ord 

1 

i4 

10 

1é 

17 000002 

igs 

1” 

wt) 

@l OOO0OO2 i16795 o000000¢ 

fe O00005 006300 

es OOFOO1O0 O20527 000042 

ay OOOGi4S 1O14o97 

ao OOOO1S 00016 QOO0OR:? 

25 O0O0022 006170 000026" 

ae 

2s 

a 

ao 

Sh OO008m O0O007)" 

oe OOOOSO O0G454°* 

So OOO0OFe OOO4d 772" 

34 O00084 o0050% 

35 O000035 00052)" 

36 QOO00040 O00840° 

3? QOO0042 OO08 40° 

39 O00044 O000000 

39 000045 00444 ° 

49 O0O0050 O0O1144" 

4i OOFOFOS2 O0187 4° 

42 9000054 0004207 

43 000055 001027" 

44 9000060 001040" 

$3 000062 OO105- 

46 0000464 O00 172° 

47 000066 oOO1112° 

48 Q000070 000660" 

ay 

a Omg? 

SaotTtTe 

Monday @i-Dec-OY OF: 44 Page 2 

RTEMT -- Kead-time emt entru point 
2 STITT eter csens emew cemes Sums uate aeeem races Hime cemun cigs ater Gum vente cemty ewe Eaten Satmh atun 44nd: HUEY rue EURAE ety SHUM eriete mieig Limes -snne OME “LAN Lunes Heel ShUHE embed Sonn Lore reat featu Gta. Poeee OntT Ajai rates Sime mien Grams GOON ermY wtttm OMNTG cute miben eOeHE Seems Gen StEHD afeeD GELee GUENE oenes Semus GLE seeeD enees ene ‘emey “rem GUtG ain~n tases (Ere angen mien dome 

i RTEMT 
é LG 

; The 

; Wher 

; function 

See 

RTEMT : 

+ 

1S 

. BYTE 

. WORD 
. WORD 
. WORD 

e gub-funetion is 24 

uSeT 

jumped to from SEMT whenever 

executed. 

general form of a real-time 

is 

one of the real-time emt’s 

16 emt 

sub-Functian, 14oa 

Argl ifoptional) 

Arge iftuptianal) 
Arga ifoptianal) 

code thet indicates which real-time 

to be performed. (See vector at end of this routine) 

is authorized toa use real-time emt’s. 

Get sub-function code fram arg block and jump to processing routine 

Mr 

ff 

t 

B 

; Define 

3 

RTEMTYV: 

MXR TFN 

OVE 
SL. 
MP 
Los 

Bub-function 

. WORD 

. WORD 

. WEIRD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

_ WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

oe Pers 

EMTBLIA. Rv iGET SUB-FUNCTION CODE 
RS i CONVERT TO WORD TABLE INDEX 
RO. #MXRTIM iTS IT VALID SUB-FUNCTION CODE? 
= $ i;BR IF OK 
BADEMT INVALID SUB-FUNCTION VALUE 
@RTEMTVCRS) i JUMP TO PROCESSING ROUTINE FOR EMT 

NTT cette eotee sett eteer Lt4 MIUmE casm saney Means cx vote eratt Sees inom Tete! Grin Hott Séuhl trim Sunes Stemd FUE SetOE Stuy HE SunKe AuNew MDOtT Tunes uHeeI 4iee Sueen Gems Stuee sehen eywen GARG witan IEdeD Jenn MRED COmNE Senn Golan Gents Gotan OmtSE MIEIO GeemH enon GEES Gite teen Gare cent Sate GOenG SECON Embed GTEDH Gone Seta SOetG eyntd SHER HtETE SeMth Gite HED RIESE Kune AEROS ere 

jump vector. 

RTCV AD O00 - Convert virtual address to physical 
RTPEEWK iQl - Peek at 1/0 page 
RTPOKE iOne - Poke into I/0 page 
RTBIS i03 ~ Bit set into I/O page 
RTBIC iO4 ~- Bit clear into I/O page 
RTTOMP 05 ~ Map virtual PARS to I/0 page 
RTRMMP 306 ~- Map virtual PARS to simulated RMON 

RTLOCK iO7 ~ Lock yob in low memory 
RTUNLIA i1Q - Uniock yob fram memory 

RTCVEC ili - Connect completion routine to interrupt 
RTRVEC il2a ~ Disconnect completion rtn from interrupt 
RTFREZ j13 ~- Lock job in memory without repositioning 
RTEXJB il4 —- Gain exclusive use of system 
RTAL JB i115 ~- Release exclusive use of system 
RTSPL ilé ~- Set processor priority level level 

RTVMAF il? ~ Map virtual region to physical region 
RTDVEC i@O - Connect direct interrupt service routine 
RTCMPL ial ~ Schedule completion routine 

.ARTEMTV~2 ie # Highest legal subfunction number
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RTCOVAD -- Convert virt 

1 
7 

i. 

4 

oe) 

& 

7 

3 

9 

10 

ii 

le 

13 

15 Ooce7e O146700 

14 OO80O0O7S O10003 

1? GOo0100o 605007 

18 OO0102 OFfB22? 

19 O0O010S 606302 

20 000110 005762 

@2i GOOL14 OO1405 

ee OOG1L1G O1620%5 

29 000122 O42700 

24 OO0L25 000462 

2o OOO13O O16105 

26 O0O01384 005004 

2? 000134 O7 3427 

28 000142 060064 

29 000144 005504 

30 000144 O7r242"? 

Gi O0O01S52 O16703 

32 9000154 0105454 

33 9000160 i06623 

34 000162 0104454 

39 OO0O1464 10651 

34 OOO1665 O0016? 

Real-Time 

vod address 

0000022 

OO0002 

OOo000G 

OO0d000G 
160000 

0000006 

OO0006 

NOO0O4 
DOOD04G 

N00000G 

to 

MACRO VOS. 04 Monday @l-Dec-87 07:49 Page 3 
physical address 

= tet momen Oe rte Geet Fema mee ginet FEteR UIE wemet FeLee HONE cee nAtey Locum weed ECE; AODH MEO catée Ateee basis vanes onéte SUEeE dere imine SHO DnnED Sipe anne ciage tecet ECOL nonas Sante Miaht ObmD ODODE OOM Cecme COUht SHURE SEDER OPEET GLEGD OLOHD CONN SOOO Leste CXEDE SOUUT SEED COOTH S0aND SIGE GUOLD Geass etme G>AIE ftldt GIGED SOHIE tute GomID Neth SuuGH RENEE SILO CORES GatmD OmIO Sens dome 

3 ee-bit physical address. 

i Inputs: 

i Aral = Virtual address 

i Aras = Address af 2-word block to receive 22-bit address result 

3 Outputs: 

i Resuit buffer in user’s area receives @ea-bit physical address 

3 low-arder 1l6-bits stored in ist word and high-order 2-bits positioned 

i in bit positions 4-53 are stored in end word. 

RTCOVAD: MOV EMTBLK+2, RO iGET VIRTUAL ADDRESS 

PER RO.RG 

CLR Re iSET UP FOR SHIFT 

ASHC #3,R2 iGET 3 HIGH-ORDER BITS GF VIRTUAL ADDRESS 

ASL. Re i#2 TO CONVERT TO WORD TABLE INDEX 

TST RPDR(UR2) iIS THIS REGION SPECIALLY MAPPED? 

BEG it iBR IF NOT 

MOY RPAR(R2), RO iGET PHYSICAL ADDRESS FOR THIS PAR 

BIC #160000, RO iREMOVE PAR # FROM VIRTUAL ADDRESS 

OR i$ 

Lt: MoM LPARBS(RiD. RS iGET BASE 64-BYTE BLOCK NUMBER OF JOB REGION 

af: CLR R 4. ij CLEAR HIGH-OQRDER WORD 

ASHC #5, R4 iCONVERT TO 22-BIT PHYSICAL ADDR OF JOB BASE 

ADD RO, RS 3; ADD VIRTUAL ADDRESS 

ADC R4 iPROPOGATE CARRY 

ASH #4,R4 iPUT 2 HIGH-ORDER BITS IN BIT POSITIONS 4-5 

PY EMTBLKA+4, R3 iGET ADDRESS OF BUFFER WHERE RESULT GOES 

PCM R35, -(SP) i STACK LOW-ORDER PART OF RESULT 

MPPD (R3)+ i STORE INTO USER’S BUFFER 

MOV R4,~-~(SP) i STACK HIGH-ORDER PART OF RESULT 

MTPD {RB) i STORE INTO USER’S BUFFER 

whtP EMTXIT iF INISHED
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Yairtual RYYVMAP -- Map 

29 

an 
33 

35 
36 
af 

40) 

ra 

we 

54 
55 

OO2172 
OOOL7& 
O00202 

O00204 
QOD206 
O00g212 
OOOL214 
OL Ore riatans 
OOCLLS 
OUI SO 
O00234 

O00240 
O00844 
Q00250 
Q00252 
OO0254 
OOO2oe2 
O00264 

000270 
000272 
000274 
000300 
QO00302 
000304 
QOG0312 
OOO314 
000322 
000324 
D008 
QOO330 
QO9332 
OO0336 
000042 

OO47 67 

OL16709 

OOLO1LG 

OO S00 
OO S0h2 
OS5062 
Hae 7Or 
OgOee2 7 
1O17&? 
QO4F a? 
OOOLE? 

OLE? OR 
O2082 7 
101404 
O12 700 
OO01G7 
JOasor 
OL16704 

QO1LO500 
OO1450 
020027 
O140r 
12700 

OLG4d62 
L044 
OLo4ée2 
Q&O004 
160009 
OO S300 
OOGBGOO 
042700 
OSe 700 
1O376a/ 

address to phusical region 

001534 
0000046 

OO9000G 
OOOOOOG 
OOOO 
OOOO LS 

OO90008 
OOO000G 

OO00020 
QOO0007 

177767 
QOOQ00G 

QO00046 

OOO2L0DO 

OO02R00 
0000006 
OO00000 
OO00006 

100377 
OOCOO? 
QOO00 L0G 

Monday @£1l-Dec-8F" OF: 44 

i This EMT is used to map a 
i phusical region. 

i -UYTE 17, 140 
i . WORD Base PAR # (0 
; . WORD Physical base 
i . WORD Region length 
i _ BYTE Access contra 
3 _ BYTE Cache control 

RTVMAP: CALL PRVMEM 
MOV EMTBLK+6, RO 
ANE 10% 

i Reset all mapping for job 

CLR Re 
Lis: CLR RPAR(R2) 

CLR RPDRCR2 
ADD Ha, Rat 
CMP Ri, #14. 
BLOS 11% 
ory a SETMAP 
RP EMTXIT 

3 

3 Map new virtual address tea 

LO: MOV 
CMP 
BLOS 
MOV 
dMP 

Lf: ASL 
MOV 

EMTBLK+2. Re 
Ris #7 
1 
#-11,.R0 
SETERR 
Ra 
EMTBLK+4, R4 

Rage 4 

eet mater nese mnie nett emmed HOeE mH Semin Gerht nueee Benes MuVed recat ieee tended fk “tuk ON certs ment fepen Shade bys tasty COET Eitan Guide SOOT SOMOS TED CONt weten Seni THO FhKeN Mans Mee Soeur Ginen Btnen ound SDEEY Genes Miand TENET SOMDE SENET COREY CpgE MiED SEIS eOtU: Sonim NEETU SEEIS SPGE: SeUIE HELE FORTE EOE OREO SRAEE SITAR RDEGD Cmte GUTeT anghe Onems MES SHEED OU CONE nme aeamn COE 

virtual region of memory to a specified 

AF) 
(64—-byute block #) 

i# 64~-byte blocks) 
1 (O=-"oread only, ==ipead/urite) 

(O==benable caching, l==>bypass cache) 

iCan we access physical memory? 
iGET SIZE OF REGION 
iBR IF MAPPING NEW REGION 

iCLEAR PAR 
i AND PDR 

i; DONE ALL’ 
iBR IF MORE TO bO 
#RESET MAPPING FOR JOB 
iF INISHED 

physical region 

iGET PAR # 
iMUST BE IN RANGE 0-7 
i BR IF OK 
ABORT IF TOO LARGE 

iCONVERT TO WORD TABLE INDEX 
iGET PHYSICAL ADDRESS BASE 

net up mapping for each PAR that is affected by this request. 
Hii = 2H AR # 

RO = Size of region being mapped 

3 

} 

> 

i R4 = Physical address hbase 

3 

é 

it: MCV 
REQ 
CMP 
BLS 
MoV 

St: Mov 
MOY 
May 
ADD 

SUB 
DEC 
SWAB 
Bic 
BIS 
TSTB 

RO, RO 
oF 
RO, #200 
3 
#200, RO 
R4, RPAR(CR2) 
R4, UPAROCRA) 
R4, CUPARO CR.) 
RO, R4 
RO. RS 
RO 
RO 
BC? 74O0>, RO 
#2, RO 
EMTBLK+10 

iGET # 64-BYTE BLOCKS LEFT TO MAP 
iBR IF FINISHED 
iEACH PAR CAN ONLY MAP 200 BLOCKS 
BR IF OK 
iMAP 200 BLOCKS THROUGH THIS PAR 
iSET PAR BASE ADDRESS 
iLOAD HARDWARE MAP REGISTER 
i SAVE MAPPING INFO IN CONTEXT BLOCK 
i ADVANCE PAR BASE ADDRESS 
iDECREASE # BLOCKS REMAINING TO BE MAPPED 
iPDR VALUE IS ACTUAL-1 
iPOSITION SIZE FOR PLF FIELD IN PDR 
iCLEAR ALL BUT PLF FIELD IN PDR VALUE 
iSET READ-ENABLE FLAG FOR PDR 
iIS WRITE ACCESS ALLOWED?



TSR TX 

wis 
2? 
SO 
Sl 
ba 
63 
64 
695 
b4 
&7 
68 
4&9 
FO 
ra 
72 

Non-resident 

RTVMAP -—- ap 

OOOB4S 
OO0350 
OOO2 4 
QOOISO 
000362 
OO090386 
000372 
000376 
0090402 
000406 
H00412 

O00414 

¥Yirtual 

OO140r 
OOa FOO 
105787 
0014022 
O32 700 
O1L0042 
O1G042 
010062 
962702 
O20227 
101726 

Real-Time MACRO VOS. O4 
to address 

000004 
ONOOLIG 

100000 
0000006 
OO00008 
0000006 
000002 
OO00014 

O000006 

phusical region 

A$: 

Ot: 

+4
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HEQ 4% iBR IF NOT 
BIS #4, RO i SET WRITE-ENABLE FLAG FOR PDR 
TSTB EMTBLA+1 1 i BYPASS CACHE? 
BEG &S iBR IF NOT 
BIS #100000. RO i SET CACHE-BYPASS FLAG 
MOY RO, RPDR(R2) i; SET THE PDR VALUE 
MOV RO, UPDROCR2) iLOAD HARDWARE MAP REGISTER 
Mov RO, CUPDROCR®) i SAVE MAPPING INFORMATION IN JOB CONTEXT BLOCK 
ADD #2,Re i ADVANCE PAR INDEX # 
CMP R22, #2? iONLY DO UP TO PAR # 7 
BLOS a iLOQOQP IF MORE PAR‘’S TO MAP 

Finished 

JMP EMTXIT i FINISHED
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RYFREZ -- Lock jab in memory without repositioning 

1 SETTL RTFREZ -- Lock gob in memory without repositioning 
we J TTT ee cee eee eee see crt tse rat cen stem totes ott ses fone feat ate dems seat geewt skeen teste meses ate. tee eee nites tame ad sae Semtt nouae canen ersen aren cover tuene ener conan seten cucor Sewn: Steen mneet Enene ovemy fumes Cteum Suite foun atten “tere Sunes Seren soete seme eases meus Steen Sonu sonst anuan eaten eDea? sue ensue event nénun svene avenn eum 

3 3 The RTFREZ emt locked a job in memory without repositioning it. 
4] r 

2 000420 O382767 90000008 0000006 RTIFREZ: BIT #POSLOK,PRIVCO iDo we have privilege to do this? 
6 000426 O01001 BNE 2O iBr aif yes 
Y OO0430 QO05GG00 LR RO iReturn errar code 0 

8 000432 O52761 O00000C O00000C 2OF: BIS HEMLOCK. LGWS(REIGLOCK JOB IN MEMORY 
9 000440 000167 0000006 MP EMTXIT iP INISHED 

10 

ii .B5BTTL RTUNLK -- Unlock yoab from memory 
12 Bom meme meee a mn et ae ey mn tm nt ar a 
i3 j The RTUNLK emt unlackes a job from memory. 
14 i 

15 000444 042761 000000G O000006G RTUNLK: BIC #$MLOCK, LSWOC(R1); UNLOCK FROM MEMORY 
16 000452 000167 0000006 WMP EMTXIT i FINISHED
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RTPEEK -- Peek at I/0 page 

i .5SBTTL RTPEEK -- Peek at 1/0 page 
oe TTT cae ert mre seats ames mene teste siniysttee maar steht State eum vane suet te meet Sever mit ets ven sae ont satae ere sats sogar tm Gar feahe tate ween woe seme cum eet seven mane state een weer ceutn stan ose stu stem meme owe comm comm mute cone extu set eeem team Grin cuit fette seen wine shat Sen wine fees suane Stem Sane Hom tte str nine peeee ome mene 

3 i RTPEEK emt is used to access @ single word in the I/0 page. 

4 i 
9 3 Inputs: 

& 3 Argi = Address of cell in I/0 page to be accessed. 

F 3 
§ 3 Gutputs: 

4 i Cantents of cell are returned to user in RO. 

19 . i 

11 0094546 004767 901250 RTPEEK: CALL PRVMEM iCan we access physical memory? 
12 000462 O17767 0000028 000000¢ MOV @®EMTBLK +2, URO iPEEK AT I/O PAGE 
13 000470 000421 DR RTXIT 
14 
io .SBTTL RTPOKE -- Poke into I/O page 
i & fo Te te corm meen ene stone nite ate outa sate ett sete sets star See si sete time ate fans sie Amy ores sie satto enmn edt expe “ttt care fone sith aaune Gime stem canes me seen Sasa sereg mth are Aree cathe tase news cua Smut sumed san tem tewne smth meme Kim Sehtr nenn SLE AHHH tinuh Stee aaa orton SEY out atone eal coste gomm Sone ANE cnet SOY sane trans cone sens 

i? i RTPOKE emt is used to store a word into a cell in the 1/0 page. 

1 ; 

i? i Inputs: 

2O 3 Aral = Address of cell in I/0 page to be accessed. 
al i Arag2 = Data value to be stored into I/O page cell. 
ar ; 
2g 000472 0047467 001234 RTPOKE: CALL PRYVMEM iCan we access physical memory? 

a4 000476 O1e77/ O000004e 000026 MOV EMTBLK+4,. @EMTBLK+2; STORE INTO CELL IN 1/0 PAGE 
eo OO0304 000410 DR RTXIT 
ets 

ae .S8TTL RTBIS -- Bit set inte I/O page 
a, 8 * wees anus atten sein nevus ties Suen Senne otto ‘eet firsts stn Mites necer cosee eueus segue sete ouuet eneeh coves soten carer Games Stunt Sivan teian genie Atait marty cnuny Gees: mucus sovee snsth team: Senin heath ‘ten tiene Ante Sitter dette eset ceems State eéett tmemn SONA centt trans ENED ovate cones Sout= Knseh Gontt feet GOHED AIAN OGG SING: “ena SBOE ese sents MOLE sso cunat Meme Sab SiemN Guo sulle nenas cueve 

a? i RTBIS emt is used to do a bit set into a word in the I/O page. 
30 i 
ol 3 Inputs 

oe i Aral = Address of celi in I/0 page to be accessed. 

33a j Arge = Data value to be GRed into 1/0 cell. 

a ra 4 

35 O080505 004757 oO01220 RTBIS: CALL PRVMEM ;Can we access phusical memory? 

36 O00$i2 oO54777 O00004¢6 0000026 BIS EMTBLK+4, @ENTBLK+2; DO BIS INTO 1/0 PAGE CELL 
37 $00520 000405 BR RTXIT 
3 
39 .SBETTL RTBIC -~-- Nit clear into [/0 page 
Ag jo TTT Tee cree tome nee tna sate see ne Stee nate seat te ater nn sat eats shen Set Stee ups ts mtn tne ve tuts nat Sete ane Gene mun tanta Sener vmstat tuts ste tna Ytn Gets snem meg tee uta Yoke set ntem Atty Stan Set SOA smut nin Sit Shee need AA Sh hese eum een mee — 

41 i RTBIC emt is used to de a bit clear into a word in the I/0 page. 
4 i 

3 i Inputs: 
4h i Aral = Address of cell in 1/0 page to be accessed. 
45 i Arq2 = Data value to be used as a bit clear mask. 
A&é 3 

47 000822 004767 001204 RTBIC: CALL PRYVMEM iCan we access physical memory? 
48 000325 O46777 o000004¢ 0000026 BIC EMTBLA+4, GEMTBLKA+2; DO BIC INTO 1/0 PAGE CELL 
49 000834 O00147 9000006 RTAIT: MP EMTXIT sFINISHED WITH EMT
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RTITOMP 

~~ Non-resident Real-Time 

~ Map 

009540 
000544 
009552 
000556 

OGO560 
000566 

par? to 

QO487&? 
O5a764 
004767 
OO07 66 

O427451 
OOO? 74 

I/O page 

QOOLLES 
0000006 
OOQ000G 

QOO0000G 
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.SUTTL RTIOQMP -- Map par? to I/O page 

>; RTIOQMFP is called to map the upper SKb (par?) of the yob’s virtual 
i address space to the [/0 page. 

RYTTOMP: CALL PRVMEM iCan we access I/0 page? 

OOD000G BIS #HEIOMAP, LGWS(R1); SET FLAG SAYING WE ARE ACCESSING 1/0 PAGE 
RTMAP: CALL SETMAP i;RELOAD MAPPING REGISTERS FOR JOB 

BR RTXIT 

SBRTTL RTRMMP ~- Map par7 to simulated Rmon 
© ewe snees vesen Heme Otte HEED CREED ALSO Greet OLEH quits Some! HEM epdés aegey frend Soot wenh: Shae woebe natu Stmne GtEm Eaves MITRE FOOL fast Same GMDEE ‘Hite Onan, SheN ontm terey HantD MtaeR Chane TIMED auoeE tome Gtmht hanER SEEDS cnues sueEs COORD Enen tener EOC Sune GOMER EIAEN Sines Senee OIE eIueS oem Sette GmenH StERD HELIN SeyEn Sine CLINE tne Cate HEDE ENED TUNED SEED REM Omron EOI ememe 

i RTRMMP emt is used to map the par? region of the user’s job back to 

the simulated Rmon. 

OO0000G RTRMMP: BIC #EIOMAP, LSWS(R1): SAY WE ARE NO LONGER MAPPED TO 1/0 PAGE 

BR RTMAP i;RELOAD MAPPING REGISTERS FOR JOB



TSRTX 
. SPND 

a
 

me
 
O
G
 

S
o
 
o
e
 
G
e
 

nd
 

1 P
R
 

fo
rk

 
feo

k 
pa

k 

tr
 
o
n
 ts
 

Py
 

e+
 

hn
 

Q 
“J

 
£3

 
£9
 

fo
 

85
 

BG
 

D3
 

AI
 

PG
 

J 
1 

R
e
 

S
O
 

o 
ot

 
ts

 
5 

ee
 | 

iJ
 

Non-resident Real-Time MACRO VO5. 04 

~~ Suspend job’s 

OO00370 
000574 

000576 
QOOGO2 

GO06044 
OO0612 
QO0615 
OCOS6aAO0 
Q00624 
000630 
000634 

000686 
000644 

000650 
000654 

OGS364 
OO2023 

10576? 
HOLd20 

OO576 1 
OOLO0O?% 
O12700 
OO4747 
OO47467 
000763 

OOGLS? 

OOSL61 
OOOo1a? 

execution 

OOO00GEe 

QOO000G6 

O000006 

OO0000G 
OO0000G 
OQO00008 

QOO0ONOe 

ON0000€ 
9000008 

Monday 2i-Dec-@7 O7:44 Fage 8 

 SBTTL .SPND -~ Suspend yob’s execution 

The .SPND emt is used to suspend the job’s execution until a .RSUM 

i is dane. 

iDEC SUSPENSION COUNTER FOR JOB RTSPND: DEC LSPNDCRI) 
BGE i iBR IF WE SHOULD NOT SUSPEND JOB 

i; Don’t suspend job if running in a completion routine. 
TSTB CURCP i ARE WE RUNNING IN A COMPLETION ROUTINE NOW? 
BNE is BR IF YES 

Suspend execution of the jyob until a .RSUM emt is done. 

ST
 

ee
 

fe
e 

Me
e 

a ae
 DISABL ii; DISABLE INTERRUPTS 

TST LSPNDIRI)> iiiHAS RESUME BEEN ISSUED? 
BGE 4 i334 BR IF WE SHOULD RESTART JOB 
MOV #5¢SPND; RO ii;;J0B SUSPENDED STATE 
or a a QHOSPN 333; SUSPEND THE JOB ## ENABLES INTERRUPTS #®# 
CALL CHKABT ;SEE IF WE WERE ABORTED WHILE ASLEEP 
BR a i; ATTEMPT TO RESUME THE JOB 

i Finished doing the .spnd ~~ resume the job’s execution. 

AG: ENABL i3;,ENABLE INTERRUPTS 
is: JMP EMTXIT ;FPINISHED WITH . SPND 

 SBTTL  RSUM -- Resume yob’s execution 

> The .RSUM emt is used to resume execution of a job that is asleep 
i because of doing a . SRND. 

; INC JOB’S .SPND COUNTER 
i THAT‘’S ALL WE HAVE TO DO 

RTRSUM: INC 
JMP 

LSPND(R1I? 
EMTXIT 

$ anaee rem enews G00 cee onese feted seen ance ours ignite eter Gees teva ies buntt Sembs Qnie. cover peal: Atiey Phuts Shih thse ONOI Gents sutmn Mutre GEOG CORED STON StaEL rei usin Nouee tener MitOY EoLe: Sie sien Mase nten: Mone aie emnbt ated Annet enim fume sneWY Benet fuG conte simE COLA comen OrORD SOEEE GOURD wenEn DERG Mar OnOND SREY SpGEE ennUD Soy ERD cust conta MUNG OnaWe RENAE eauun Arum conte
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~ Schedule a RTOMPL. 

M
T
N
 

iP
 

ui
 

eS 
OF

 
R
e
 

sete 

000640 

000660 

000664 
009666 
000672 
000676 
0090702 
0090704 
000710 

2 OOO712 
000720 
Q00726 
000734 
000736 
Q007 44 
000752 
OOO7 36 
0090760 
000764 
000766 
O00772 
Q09776 
001002 
001006 

QOO1014 

OOLOL20 

ident Reai-Time MACRO VOSS. o4 

campletion rautine 

OO47& 7 

QOLO104 

116701 

110164 

O12703 

012364 

OLL230 

OO1O1Le 

112744 

Liéié4 

112744 

OOO420 

112764 
112764 

116700 

O40002 

QOL2022/ 

101402 

O127028 

110264 

012364 

005064 

O13764 

0047487 

QOOOLE? 

QOO0000G 

O00000G 
O00000G 
0000026 
OO00006 

0000006 
OO00006 
0000006 

0000006 
0000006 
0000006 

O000006 

0000006 
O00000G 
0000006 
0000006 
0000008 

NO0000¢ 

QOOQQ00G 

0000006 
O900006 
OO0000G 

OO0000E « 
OOODO0E 

OO00006 

Manday 2#1-Dec-87 

.SETTL RTCMPL 

EMT 

. BYTE 

. WORD 
i . WORD 
i . WORD 

e
e
 

. 
 .
 

Ce
 

od 

. WORD 

RTCMPL: 
3 

379 

ail, 140 

~~ Gchedule a completion routine 
© eeee emees woven teete sumed DiGi Sees posen antes CONE Aptes Geten OUt puch exon peweh oump ube Witih HOvbi nyse: Guete hes AEN ousty Moen: Grane GntON SEOEE (7608 seems Gntin Onah. Mayan Sone OGEDG GOOEE CUTTY CMNOY OL:M CuEED GOED. iumy areEE DONDE SREWE Onets DeNED SuNET GEOL Sine MaeED EUEDY CURED SUEY AtNE SOtEE GUIND AESIE Cnits BIGR SENE GMs GEES eotGH GtumE itID SURED Semrm GAME GUND SHIRE CREED ownre 

The RTCMPL EMT is used to schedule a completion routine for the job. 

The form of the EMT is 

With RO pointing to the following EMT argument block: 

completion_routine address 
completion routine priority 
Value_to_ pass in Rl 

0) 

i Get a completion routine queue element 

CALL GETG iGet a free completion queve element 

i Set up the queve element 

MOW 

MOVB 

MOVB 

Mov 

MOV 

MOV 

BNE 

MOVE 

MOVB 

MOVB 

GR 

MOVB 

MOVB 

MOVB 

ADD 

CMP 

BLOS 

MOV 

MOVE 

MOV 

CLR 

MOV 

3 Queue the 

CALL 

i Finished 

JMP 

R1.R4 
CORUSR, Ri 
Ri, CQBIJOBCR4A) 
#HEMTBLK+2,. RG 

iCarry queve element pointer in R4 
iGet jgob index number 

iSet job number in queue element 

(R3B+, CQtRIN(R4); Set address of completion routine 

(ROI+, Re 
2S 

;Get execution priority valve 

iBr aif priority neat = 0 
#S$TWFN, CQFRNS(R4); Set non-real-time execution state 
LBSPRI(R1), CG$PRI(R4); Set execution priority 
H#CPEéSTO: COKCP(R4); Set standard compl rtn class priority 
Ag 

#CPERT,. CASBCP(R4)i Set real-time completion class priority 
HSBRT, CQGRNS(R4); Set real-time execution state 

VPRIHI. RO 
RO. Re 
Ra. #MAXPRI 
3S 

#MAXPRI, Ret 
Re, CQ#PRI(R4) 
(RB) +, CQERICR4) 
CQSRO(R4) 

iGet base real-time priority 
iAdd base real-time priority 
iMake sure we don’t overflow 

iBr if ok 

iTruncate to max allowed 

iSet execution priority valve 

iPass O in RO 

@HKPARS, CQ$PAS(R4);i Save current kernel PAR 3 mapping 

QCOMPL 

EMTXIT 

completion routine request 

iQueue the completion routine 

iFinished with EMT 

iGet pointer te block with EMT arguments 

iSet value to pass to completion routine in Ri
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RTEXJB -- Gain exclusive use of system 

i .SBTTL RTEXJB -- Gain exclusive use of system 
=) TTT coer ears tone anes sete etn seen mth stmat een couse coe ovat Ot Hatt eat ut sth, sen! musty Sree einen sir rp Sone cisee son wnite sent aos oot tenit Simm sists Sidnt nit attey ty vail ents tints satel een cour steuD rena Seone oteet mena femme une Semne Che ite Sante Sitty Hits ettes cute swgot fens Mitte Gans Seu cuore SUT oumen nese Guise nen MOmAt sent 

a ; The RTEXJB EMT is used to obtain exclusive use of the sustem 
4 i by @ real-time job. All other yobs are suspended until the RTALJB 

2 i EMT is used to release exclusive access. 
& i 

7 001024 004767 000662 RTEXJB: CALL PRVRT iDo we have Real-time privilege? 
8 3 

9 Set flag that says this job has exclusive access to the system 
10 F 

11 601030 1101467 0000006 MOVB Ri, EXCJOB iSAY THIS JOB HAS EXCLUSIVE ACCESS 
le i 
13 i Finished 

i4 i 
15 001034 0001467 o00000¢ JHP EMTXIT sEXIT FROM EMT 
14 

i? .SBTTL RTALJB -- Release exclusive access claim to system 
18 fo im erm me a ya yn i mr ys ra a my i man i ae ee et ey a a a 

19 i The RTALJB emt is used te release exclusive access to the system. 
a ; 

21 001040 1050467 9900000¢ RTALJB: CLRB EXCJOB i SAY WE NO LONGER HAVE EXCLUSIVE ACCESS 

a i set flaq to cause execution scheduler to be called 
ot 3 

29 OO1044 105267 900000G INCB DOSCHD iCALL THE SCHEDULER LATER 
me i 

al i Finished 
mtd i 
2a? OOL1080 O00167 O00000¢ MP EMTXIT #EXIT FROM EMT
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RTSPL -- Set processor priority level 

i .SETTL RTSPL -- Set processor priority level 
a Jot er ee ee mee me ee eee sr tt ste sen Mame see itr Het tat apse fam mts fe ete mts tem ma sane an een ene An aren soet me are rem ute om Sam eae cre mm cee nt fem wea ee em remy ue ete ees em eA ce Set et eam fn ee na eeu ee een een Ye ee 

3 i The RTSPL EMT is used to set the processar priority level that 

4 i will be used while running in user mode. 

o i 

& 3 Inputs: 

7 i Argi = Processor priority level (O ta 7). 

3 i 

? OO1054 O0O4747 000632 RTSPL: or) an ae PRYRT iDo we have real-time privilege? 

10 001060 016702 90000026 MoV EMTBLK+2, Re iGET REQUESTED PROCESSOR PRIORITY LEVEL 

11 001064 O42702 177770 Bic #177770, Re i CLEAR ALL BUT PRIORITY LEVEL FIELD 

t2@ 001070 O722@27 O00005 ASH #5,R2 iPOSITION TO PRIORITY FIELD IN PS 

13 001074 O42767 000340 0000006 GIc #340, EMTPS i CLEAR OLD PRIORITY FIELD IN PS 

14 001102 O850267 0000006 BIS Re, EMTPS i STORE NEW PRIORITY LEVEL INTO PS 

15 001106 O00187 9000006 WMP EMTXIT iDQ EMT EXIT WHICH WILL LOAD PS
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RTCVEC -- Cennect completion routine to interrupt vector 

i SETTL RICVEC -— Connect completion routine to interrupt vector 
a Fiestas tekuatetteestetees es sanee savas estes di steel bene teeth teste ‘oem Seves anean tens ‘een math tees nett Senet come seeme cosa’ eaten tiene amote anes Seebt Step tenes seein tenes Sunes Goume eieen taety Hutte OeenT minee Semnt Gen SuOKH GEEKY cniND Stet O=DD nepal GtteE MEET Steed QeeKD SUEY SOMNn eltun ayyme miten tures HHHR meee tate? ROM ReCUE SeteH GAEIS rue Ache NA® nite mee 

3 i RYCVEC emt is used to connect an interrupt vector to a user completion 
4 i routine. 
2 ; 
& ; Inputs: 

7 i Aral = Address of interrupt vector. 
8 ; Arge = Address of completion routine. 
9 i Arq3 = Priority of campletion routine (O to 7). 

10 i 

ii i Entry point for directly connected interrupt service routine 

in i 

13 O01112 004767 000574 RTDVEC: CALL PRVRT iDo we have real-time privilege? 
14 001116 O32761 0000006 0000006 BIT HEMLOCK, LGW6(R1)0i1S JOB LOCKED IN MEMORY? 
15 001124 001004 BNE 1 iBR IF YES 
16 001126 012700 000003 MeV #3, RO iRETURN EMT ERROR CODE 3 IF NOT 
17 001132 000167 Q00000¢ JMP SETERR 
18 601136 612765 0000006 Ls: MOV #VFSDIR,RS iSET DIRECTLY-CONNECTED INTERRUPT FLAG 
if OO1142 oOO0401 RR RTXVEC iENTER COMMON CODE 
at) F 

al i Entry point for completion reutine type service routine 

men i 
23 001144 005005 RTCVEC: CLR RS iCLEAR DIRECTLY-CONNECTED INTERRUPT FLAG 
mt i 

ao i Hee if interrupt vector is already connected to a service routine 
mts F 

@?7 OO1145 O16700 0000026 RTXVEC: MOV EMTBLK+2, RO iGET ADDRESS OF VECTOR WE ARE CONNECTING TO 
2S O0O1152 006200 ASR RO i DROP LOW-ORDER BIT 
2? 001154 010003 MOV RO, RB i SAVE VECTOR VALUE 
3O 001156 004767 000970 CALL SRCVEC iSEE IF THERE 15 A VECTOR CONTROL BLOCK ALREADY 
Si GO1162 103407 BCS 1¢ iBR IF NO CONTROL BLOCK FOR THIS VECTOR 
32 001144 i26201 6000000 CMP B VCS$JOB(R2). RI ;IS OUR JOB THE ONE THAT OWNS THE VECTOR? 
33 001170 O01414 BEQ at iBR IF YES 
34 001172 O12700 000002 MOV #2, RO i#ERROR CODE 2 MEANS SOMEONE ELSE OWNS VECTOR 
35 001176 O001467 O00000€ JMP SETERR 
fon) i 

37 i Vectar is free. Get a vector control block and set it up. 

38 ; 

39 001202 005000 1s: CLR RO iGET A FREE VECTOR CONTROL BLOCK 
490 001204 004767 000542 CALL SRCVEC 
41 001210 103004 HOC 2 $ iBR IF GOT ONE 
42 001212 O12700 000001 MOV #1,R0 iNQ FREE VECTOR CONTROL BLOCKS 
43 001216 O001467 O000006 wWhP SETERR 
4d j 

43 i Found a free vector control block (Address is in Re). 
ae i Geb at up. 
47 ; 

49 OO01ige22 110162 0000006 ae: MOVB R1. VOSJOBCR2) i SET JOB NUMBER 
49 001225 110342 Q000000 MOVB RO. VOSVEC CR) iSET ADDRESS OF VECTOR 
3O 001232 110562 0000006 MOVB R5, VCSFLECR) iSET CONTROL FLAGS (VF 4xxx) 
51 0012236 O16762 0000046 0000006 MOV EMTBLK+4, VCSRTIN(R2);5ET ADDRESS OF COMPLETION ROUTINE 
Se 001244 O15780 0000060 MOV EMTBLK+4, RO iGET COMPLETION ROUTINE PRIORITY 
$3 001250 042700 177770 BIC #OC7, RO iFORCE TO RANGE 0-7 
54 001254 1106062 0000006 MOVB RO. VCSPRICRA) i SAVE PRIORITY IN VECTOR CONTROL BLOCK 
oo i 
94 i Make vector point to vector control block. 
a va
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RTCVEC -- Connect completian rautine to interrupt vector 

598 001260 006307 AGL. R3 iGET ADDRESS OF VECTOR 
99 001262 010223 MOV Re, (RB)+ iSET VECTOR PC -~ SEND INT TO INT CONTROL BLOCK 
69 001264 O12713 000340 Mo #340, (RO) iSET VECTOR PS 
Si ; 

bre 3 Finished 

&3 i 

64 001270 900167 O000006 JMP EMTXIT
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interrupt vectar RTRVEC 

O
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to
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e
 

4 

493 
49 
wt) 

sr A 
a8 

~~ Release 

001274 004767 

001300 0146700 

001304 006200 

601306 004767 

OO1Sie 1034005 

001314 120162 

OO1l32 001052 

OO1322 0047647 

001326 600167 

OOLS32 O10345 

OO0O1334 132762 

001342 OO1081 

001344 005003 

O01345 156203 

OO13S82 006303 

001354 010300 

001354 105767 

OO1362 O01CG8% 

001364 G12720 

001370 0127190 

001374 000414 

001376 012720 

OO1402 O7e232? 

001406 019346 

001410 O42714 

001414 006302 

001416 0427023 

001422 O852603 

OO01424 010310 

Q00412 
O0000 2G 

000440 

OO0OGde? 

200004 
0000006 

0000006 

OOGOOOG 

0000006 

OOO000G 
OOO340 

OO00006 

177776 

177760 

177437 

Monday &i-Dec-8? OF: 44 Page ia 

RTRVEC emt is used to release an interrupt vector connection. 

QO0000G 

i Inputs: 

i Aral = Address af vector. 

RTRVEC: CALL PRYVRT ;Do we have real-time privilege? 
MOV EMTBLK+2,. RO iGET ADDRESS OF VECTOR 
ASR RO ;DROP LOW-ORDER BIT 
CALL SRCOVEC i SEARCH FOR VECTOR CONTROL BLOCK 
BCS 1¢ iBR IF NONE FOR THIS VECTOR 
CMP B Ri, VOSJOBCRE) iDO WE OWN THE VECTOR? 
BNE 1 iBR IF NOT 
CALL RELVEC i; RELEASE THE VECTOR 

1s: MP EMTXIT 

; RELVEC is called to release a user’s link with an interrupt vector. 

i The vector is set to point ta the unexpected interrupt routine and 
; the vector control block is freed. 

Inputs: 

R22 = Address of vector control black. 

R3, -(SP) 

If . DEVICE list alreadu specified a reset address for this vector, 

RELVEC: MOV 

i don’t make it point to normal unexpected~interrupt location. 

BITB #VFEDET, VCSFLGCR2); Did . DEVICE disconnect the interrupt? 
BNE a $ iBr af yes 

i Set interrupt vector to point to unexpected interrupt routine. 

CLR Ro iGET ADDRESS OF INT VECTOR FROM VECTOR CONTROL 
BISs VOSVEC CRF). RG 
ASL, R3 i CONVERT TO REAL ADDRESS 
MOV RG. RO 
TSTB VUXIFL i SHOULD WE CRASH OR IGNORE UNEXPECTED INTS? 
BNE if iBR IF WE SHOULD CRASH 
MOV HUEXRTN, (RO)+ iSET PC TO ROUTINE TO IGNORE INTS 
MOV #340, (RO) iSET PS PRIQ=7 FOR INTERRUPT 

BR a: 
is: MOV HUEXINT, (RO) + iSET VECTOR TO GO TO UNEXPECTED INT ROUTINE 

i Set PS in interrupt vector ta encode interrupt address. 

ASH #-2,R3 i DROP LOW-ORDER 2 BITS OF VECTOR ADDRESS 
MOV RO. ~ (SP) 
Bic #-C17, (SP) iCLEAR ALL BUT N-Z-V-C FIELDS 
ASL. R3 iSHIFT OVER ADDRESS TO AVOID T FLAG 
BIC #°C340,R3 iCLEAR ALL BUT PRIORITY FIELD 
BIS (SP)+,R3 iCOMBINE N-Z-V-C WITH PRIO FIELD 
MOV RBG, (RO? i STORE INTO VECTOR PS WORD 

i Free the vector control black
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RTRVEC -~ Release 

28 
99 QOO1426 
60 001432 
él 
ba 
i 
64 001436 
65 001440 

105062 
105062 

O12603 
OOO207 

OO9000 
900000 

interrupt vector 

i 
ty 

YY pel 

lB: CLRB 
CLRB 

i Finished 

MOY 

RETURN 

Menday 21-Dec-87 O07: 44 

¥C$JOB CR 2) 
VCEVEC CRA) 

(SP)+,R3 

Page i3-i
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RITDEV -- DEVICE Emt 

i .S8TTL RTDEV -- JDEVICE Emt 
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3 i The . DEVICE emt is used to declare a list of addresses and valves to 

4 i be stored when a job exits. 
o i 
6& 001442 004767 000244 RTDEV: CALL PRYRT iDo we have real-time privilege? 
7 i 
8 3 Determine if this is @ simple or linked type list 

° i 

10 6014465 105767 )00000¢ 14: TSTB EMTBLK iSIMPLE OR LINKED LIST? 
11 001452 001004 BNE at iBR IF LINKED LIST 

le i 
13 i Simple (non-linked) list 

i4 ; ’ 

15 001454 016757 0000026 0000000 MoV EMTBLK+2., DEVLS ;SET ADDRESS OF . DEVICE LIST 
16 001462 000407 BR me i FINISHED 
17 i 

18 i Linked list 

19 i 

20 001464 O16744 9000006 2s: MOV DEVLL, -(SP } iPUSH ADDRESS OF CURRENT LIST HEAD 
21 001470 106677 O000026 MTPD @EMTBLK+2 i STORE AS FORWARD LINK FROM NEW LIST 
ee 001474 O16767 0000028 0000006 MOV EMTBLK+2., DEYVLL i SAVE ADDRESS OF NEW LIST 
ead ; 
ae 3 Finished 

we ; 

eS OOLSG2 O0O167 O00000G 9: JMP EMTXIT
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RTSTOP -~- Real-time 

1 

i 

3 
4 

3 

& 

7 

8 

S 

10 

il 

le 

13 00135065 010246 

14 

15 

14 

17 

18 001310 O167C2 

19 0013514 06001415 

20 OO1515 005047 

2i 0013522 106522 

ee 001524 012667 

23 0015390 106522? 

24 001532 012600 

29 O013534 00176 

26 OOLS36 106522 

27 001540 0124610 

eB 001542 004767 

2? 001546 000770 

30 

31 001550 016702 

G2 001554 oO01412 

3 001556 005047 

34 001562 1065522 

35 001564 012600 

36 9001566 001405 

37 OO1570 106522 

38 001572 O12610 

39 QOO1S74 0047567 

40 001600 000770 

41 

42 

43 

44 001602 O12702 

45 001605 020227 

4& OO14612 103010 

47 001614 1260162 

48 001620 001007 

49 001622 004767 

30 001626 062702 

51 001632 000760 

De 

ir 

24 

29 001634 120167 

24 061640 001005 

37 001642 1057467 

0000006 

0000006 

0000006 

OO00112 

Q00000G 

OOQQ000G 

O00040 

0000008 
0000006 

0000006 

177504 
OO0000G 

O000006 

O00000G 

oO he ae ho 

~~ Non-resident Real-Time MACRO VOS. o4 

cleanup at end OF Job execution 

JB TTL 
SET SEH aetet stare moter oenen totes cru Smid “etme tune reser S1tk beeme mruimn Vehte Jute <erw GOLSE Steer edu SuOtS DEE: Séten Suslte SHIA Gland Mune NIEDE Semen EnetS Comme cep: cane OnAGe RM Gent (ee KEGEE Town CHO benun SUPE CRED BeenE M9ned GEEER COED GuehH eg cone EYEE SEDER SenGE Minted unter Cater GON Sonne SeEeh MUTE NODED Mrehe SRIIN mesEh oniy tmDED etEED espe Sturt Giute SOUT SONG eupth eonae. 

j RTSTOP is called when a 

Monday &i-Dec-G? OF: 44 

RTSTOP -~ Real 

gab 

Fage 15 

-time cleanup at end of job execution 

exits for any reason. 

3 Tt does any necessary real-time cleanup for the job. 
i This consists of the follawing things: 

1. Process any specified . DEVICE list. 

i Inputs: 

; Rjio= 

RTSTOP: MOV 

i If 

3 

ieb did a 

Current job number 

Re, -(SP) 

. DEVICE emt, 

e. Disconnect any interrupt vectors attached to the job. 
3. Release exclusive access of sustem if job has gotten it. 

pracess the device reset list. 

i Process linked type lists first 

1S THERE A LINKED TYPE LIST TQ PROCESS? 
i+BR IF NOT 
iCLEAR IN CASE WE TRAP 
iGET ADDRESS OF FORWARD LINK FROM LIST HEAD 
i SAVE THIS ADDRESS AS NEW HEAD OF LINKED LIST 
iGET ADDRESS TO STORE INTO 

i;BR IF REACHED END OF LIST 
iGET VALUE TO STORE INTO CELL 
*#DO THE STORE 

i5ee if we just released an interrupt conctn. 
iGQ PROCESS NEXT ITEM IN LIST 

i ANY NON-LINKED . DEVICE LIST? 
iBR IF NOT 
CLEAR IN CASE WE TRAP 
iGET ADDRESS TO STORE INTO 

iBR IF REACHED END OF LIST 
iGET VALUE TO STORE 
iDO THE STORE 
iSee if we released an interrupt connection 

1s: MOV DEVLL, Re 
BEQ at 
CLR DEVLL. 
MFP D (R2)+ 
MOY (SP)+, DEVEL 

2h: MEP D (R2)+ 
MOV (SP)+, RO 
BEQ 2 
MEP D (R2)+ 
MOV (SP)+, (RO) 
CALL CKVREL 
BR as 

i Now process non-linked tupe lists 
Ot: MOV DEVLS, R2 

BEG INTSTP 
CLR DEVLS 

LG: MFPD (Ra) + 
RCV (SP)+, RO 
BEG INTSTP 
MEP D (R2)+ 
MOV (SP)+, (RO) 
CALL CAVREL. 
BR 4% 

3 

iGO PROCESS NEXT ITEM IN LIST 

i Disconnect all interrupt vectors associated with this job 

INTSTP: MOV 

Ts: CMP 

BHIS 

CMP B 

BNE 

CALL 

of: ADD 

HR 

; If 

4g: CMP B 

BNE 

TSTB 

#VCBBAS, R2 
Re. #VCBEND 
4 
Ri. VOSJOB CRA) 
ee 
RELVEC 
#VCS$ESZ,R2 
1 

JO0b has exclusive access 

Ri, ExXcJOD 
i 
CINFLG 

iPOINT TO 1ST VECTOR CONTROL BLOCK 
iCHECKED ALL VECTOR CONTROL BLOCKS? 
iBR IF YES 
IS THIS VOB IN USE BY THIS JOB? 
iBR IF NOT 
s#RELEASE THE VECTOR AND THE VCB 
iPOINT TO NEXT VCR 

to the system, release it 

*+DOES THIS JOB HAVE EXCLUSIVE ACCESS To SYS? 
iBR OIF NOT 

iIS THIS JOB DGING A CHAIN NOW?
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Job execution RTSTOP ~-- Real-time clesnup at end of 

23 001645 O01002 
29 001650 1050467 
&O 
él 
62 
63 001654 01260:. 
64 001656 000207 

0000006 

3: 

BNE 
CLARB 

Finished 

MOV 
RETURN 

3 
EXC JOB 

(SP)+, Re 

i IF YES THEN RETAIN EXCLUSIVE ACCESS 
iRELEASE EXCLUSIVE ACCESS
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RTSTOP -~ Real-time cleanup at end of gob execution 

j 5 TS cree comes mre tae eras mane sense teen ston ete matee ttt saved none, sasee Shay stem Rit stam cate sists Seu mins teste oeum eiten Mere SERN Sout coabd Heel Steen orth Mutt Gtmm itm nti Sattl mie stuee tone snimt sium sente Gneee ete come een ceuns fate cent Sun Hines Atte Stet soem teume Geum were» seme con Sein She cu=te Sent Amity Set crite Sten me ome SIPC omer seers Meet 

ms *# See if the cell being stared into by the . DEVICE list is an interrupt 
3 i vector. Tf sa, mark the vector cantrol block sa that we don’t alter 
4 i the interrupt location tater. 
2 i 

& i Inputs: 

7 i RO = Address of cell being modified by . DEVICE list processing. 

3 i 

7 001660 010244 CKAVREL: MOV Re, -( SP) 
10 i 

il i; See if location being modified is an interrupt vector 
12 i 

13 001662 O20027 9000500 CMP RO, #500 iCould this be an interrupt vector? 
14 001666 103007 BHIS ot iBr if not 
15 001670 006200 ASR RO iGet vector address / 2 
16 001672 004767 9000054 CALL SRCVEC iTry to find vector control block 

17 001676 103403 BCS os iBr if no vector attachment 
18 i 

19 + Set Flag in vector control block which prevents us from connecting 
2Q i this vector to unexpected-interrupt location later. 
al i 

ee OOL7OO0 1352762 0000006 0000006 Biss #VFSEDET, VOSFLECR2) i Say vector has been disconnected 

at ; Finished 

eo ; 

26 001706 6126020 OG: MOY 

a? 001710 Oo0207 RETURN 
(SP)+,R2
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0000006 

OO0000S 

O000006 

OO0000¢ 
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J OBTTL 
.SBTTL 

Hage i? 

#e Subroutines 
PRYVRT -- Determine if job has real-time privilege 

i Determine if the job has reai~time privilege. 
j if not, 

QOOO00E PRYVRT: 

DS: 

i Determine 

j If not, 

000000@ PRYMEM-: 

Oo: 

BIT 
BNE 
CLR 
MP 
RETURN 

error code 0 

error code O 

is returned for the EMT. 

BIT #POERT. PRIVOO iDoes yob have real-time privilege? 
RNE 9 iBr af yes 

CLR RO iReturn error code O 
MP SETERR 
RETURN 

SETTL PRYVMEM -~ Check for access authorization to phys memory 

if the job can access physical memory. 

is returned for the EMT. 

#POSMEM, PRIVCO iCan we access phusical memory? 
oS iBr af yes 
RO ;Return error cade O 

SETERR
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SROVEC -- Search for vector cantrol block 

1 .SBTTL SRCVEC -- Search for vector control block 
ma pC ree ee em me etee tnt mat sete watt ete i sot see tne ssh: Am Ssh tite itn fete ts tab sit ates Senet mer site oan seme ute cate Gute Seer tia sine teem sth fists stunt sem tte mute tnt ann came stan sean Amat ome Mute nme seem Smt Gti mints eret snet cote mune cree Sere Sem anu site met eomn cen fim Goat sey ttm seas means mene ste 

3 3 SROVEC is called to search for a vector control block associated 

4 i with a particular interrupt vector. 
o ; 

6 ; inputs: 

7 i RO = Address of vector / # 
| i 

9 i Outputs: 
10 ; C-filag set on return if no vector control block found for vector. 
ti i Re = Address of vector control black if ane found. 

t2 ; 

13 001752 O12702 0000006 SRCVEC: MoV #VCBBAS, R2 iGET ADDRESS OF BASE OF CONTROL BLOCK AREA 

14 001756 O20227 O000000¢ Ls: CMP Re. #VC BEND iCHECKED ALL BLOCKS’? 

15 001762 103006 BHIS 4s i BR IF YES 

16 001764 120062 9000006 CMP B RO, VCS$VEC CR) iIS THIS CONTROL BLOCK FOR THE VECTOR? 

17 OO1770 001405 BEG 2 iBR IF YES 

18 001772 O462702 O00000¢ ADD #VCEHESZ,.R2 iPOINT TO NEXT VECTOR CONTROL BLOCK 

19 OOL775 000767 BR 1s 

20 002000 000261 AS: SEC i SIGNAL FAILURE ON RETURN 

21 002002 9000401 RR ee: 3 

2e 002004 000241 ah: Le i SIGNAL SUCCESS ON RETURN 

23a 002005 000207 oe: RETURN 

24 Ood0d 1 . END 

Errors detected: O 

H#HE Assembler statistics 

Work 

Wark 

Size of work file: 

Size of core pool: 
Operating system: 

file reads: O 

file writes: 0 

153 Words ¢ 1 Pages) 

17920 Words ¢ 7O Pages) 
RT-il 

Elapsed time: 00:00:14. 47 
DA: TSRTX, LP: TSRTX=DK: TSRTX. MAC/C/N: SYM
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