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VOU02 MUPODS3

01 ; PG 76=04=07 PAGING SYSTEM PAGE..02..
)2

K

fm. > DESCRIPTION OF ENTRY POINTS:

a5

neé ; PROCEDURE COMON(SUBROUTINE CALL)S

07 ; EXECUTES THE SUBROUTINE CALL AND ARRANGES FOR A

Nx ; PROPER RETURN, MAY (CHANGE THFE PAGE MAP,

(v : caLL RETURN LINK

10 ; ACO *) %) +0: SUBROUTINE CALL
11 : ACT *) *) +1: RETURN

17 ; AC? * ) *)

1% : AC3 LINK *) x): AS FOR THE SUBROUTINE CALL
14

15 ; PROCEDURE CALL(POINT);

1A ; EXECUTES A SURROUTINE JUMP TO THE POINT,

17 s MAY CHANGE THE PAGE MAP,

1% ; catL CONTINUATION LINK

19 3 ACO UNCHANGED +0: POINT

20 P Yo UNCHANGED +1: POSSIBLE RETURN
21 s AC? UMCHANGED

22 s AC3 LINK LINK+1

26‘.

24 ; PROCFDURE GOTOC(POINT);

25 ; EXECUTES A JUMP TO THE POINT.

2h ; MAY CHANGE THE PAGE MAP,

27 ; catl CONTINUATION LINK

2% ; ACO IINCHANGED +(: POINT

20 A Yol UMCHANGED

30 ; AC? UNCHANGED

31 ; AC3 L TNK DESTROYED

30

55 ; PROCEDURE GETADR(POINT, ADDRESS)’

LY ; COMPUTES THE ADDRESS OF THE POINT GIVEN,

35 J MAY CHANGE THE PAGE MaAP

36 : cacl. RETURN L INK

37 ; ACO POINT UNCHANGED +0: RETURN

38 : ACT UNCHANGED

39 ; AC2 UNCHANGED

41 : AC3Y L INK ADDRESS

41

+>@ ; PROCEDURE GETPOINT(ADDRESS, POINT)S

43 ; COMPUTES THE POINT CORRESPONDING TO THE ADDRESS GIVEN,
Ll : CALL RETULRN LINK

RS ; ACD ADDRESS UNCHANGED +0t RETURN

bh ; AC UNCHANGED

47 ; AC2 UNCHANGED

4% 5 ACS L INK POINT

49

54
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LTITLE MUPUS3

«RDX

10

«TXTM 1

PAGING SYSTEM

; TABLE OF PAGE ZERO ENTRY POINTS

-LOC

«LOC

«LOC

«LOC

«1.0C

«NREL

COMON=GOS
PSO

CALL=GOS
PSi

GOTO=GOS
Pse

GETADP=GOS
PS3

GETPFOINT=GOS
PS4

(3
14
4
’

A Y} ne Wn s Ws

ne

PROCEDURE

PROCEDURE

PROCEDURE

PROCEDURE

PROCEDURE

pAGE..OS.’

COMON

CALL

GOTO

GETADR

GETPOINT
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01 ; PG 76=06-17 PAGING SYSTEM PAGE w044
np

ng

nc. ; RELATIVE DISPLACEMENTS IN PROGRAMS

05

04 OU0O007 PSIZE = NMAME+3 s PAGE SIZE

07 o010 PMASK = PSIZF+1 ; PAGE MASK

08 00011 PELK = PMASK+1 ; BLLOCKING FACTOR

ne 000012 PTAR = PBLK+1 ; ADR, PAGETABLE/ADR, NO OF PAGES
10 Qupo13 PMaP = PTAR+1 J ADR, PAGEMAP/ADR, SEMAPHORE
11 N0O014 PSTAT = PMAP+1 ; ADR, PAGE STATISTICS PROCEDURE
12 QOot1S PFOF = PSTAT+1 ;s FIRST OF FRAMES

13 Nno0ote PTOF = PFOF+1 » TOP OF FRAMES

14 oOna17 PVICG = PTOF+1 ; VICTIM

15 QU020 PREAD = PVIC+1 ; NO OF PAGES READ

16 (00021 PWRIT = PREAD+1 s NO OF PAGES WRITTEN

17 (00022 PAGFIN = PWRIT+1 ; PAGE TO BE LOADED INTO CORE
1% 000023 PAGEOUT= PAGEIN+1 ; PAGE TO BE SAVED ONTO DISK
19 QU024 PINADR = PAGEQUT+1 : ADR, INPUT MESSAGE

20 NO0025 PINMES = PINADR#1 ;2 INPUT MESSAGE

21 000051 POUTADR= PINMES+4 ; ADR, OUTPUT MESSAGE

22 Q00032 POUTMES= POQUTADR+1 ; OUTPUT MESSAGE

25 ON0O036 FFLAG = POUTMES+4 ; PAGER FLAG(NOT USED!)

24

25 OONG37 PACD = PFLAGH1 ; SAVED ACO

26 000040 PACT = PACO+1 ; SAVED AC1

27 000041 PAC? = PACT+1 ; SAVED AC?2

2k QOGnN4az PACS = PACZ+1 > SAVED AC3: CURRENT ADDRESS
29 000GC43 PREF = PAC3+1 ;7 VIRTUAL REFERENCE

i 000044 PLINK = PREF+1 ; LINK IN PAGEFAULT ROUTINE
31

32 000045 PWRKA1 = PLINK+1 ; WORKING LOCATIONS

33 POD0LE PWRKZ2 = PWRK1+1 H

34 DLOGNLT PWRK3 = PWRKZ2+1 H

35 000050 PWRK4L = PWRK3+1 ;

36 000051 PDRIVE = PWRK4+1 ; ADR, NAME OF DISC DRIVER

37 poGase? PDISP = PDRIVE+T s KIT DISPLACEMENT

3%

39

L0 ;: RELATIVE DISPLACEMENTS IN CORQUTINES

41

«2 @) 060005 PCACO = CACTSAVE+] ; SAVED ACO

43 ounoge PCACT = PCACOH1 ; SAVED AC1

YA QUnOO7 pPCac?2 = PCACT+1 5 SAVED AC?2

45 onn010 PCAC3 = PCACZ+1 ; SAVED AC3: CURRENT POINT

L6 G011 PCRFF = PCAC3+1 ;s VIRTUAL REFERENCE

47 N00012 PCLINK = PCREF+1 ; LINK IN PAGEFAULT ROUTINE
4LF

4G



0G5 MUPODS

0¢
0%
Oé" ; EXTERNAL PROCEDURE COMON(SUBROUTINE CALL),
(i%
EMOOOGOYD60277 PSO:  INTDS ; DISARLE?
07 00001040551 STA 0 PSACO H SAVE(CAC(O)
0 GO002'0445591 STA 1 PSACH ’ SAVE(AC1):
e NUOCIT0SM551 STA 2  PSAC?2 : SAVE(AC2)
10 COU0LT021400 LDA 0 0.3 H ACQO:= SUBROUTINE CALL:
11 GLGUS'04G4L12 STA 0 PSQ1 ; STORE(SUBROUTINE CALL);
172 CGQUODAY1ATALND TNC 5.0 ; ACO:=RETURNADR:= CALLADR+1;
13 60007004511 JSR FS7 H AC3:= COMPUTEPOINT(RETURNADR)?;
T4 GOOTET161000 MOV 2,0 ; ACQ:= RETURNPOINT?
19 0O0011'0%4017 LDA 3 COROQUT H AC3:= CURRENT COROUTINE:
16 00012'041412 STA N PCLINK,3 CCOROUTINE.PCLINK:= RETURNPOINT?
17 GO013'02053%7 LDA 0 PSACO H RESTORE(ACO)?
18 Q0ODT14Y024537 I DA 1 PSACAT H RESTORE(AC1),
19 00015030537 LRDA 2 PSAC? ; RESTORE(ACZ2):
20 00016060177 INTEN ’ ENABLE AND
21 00017000000 PSO1: O ; EXECUTE(SUBROUTINE CALL)?
22 ; RETURN FROM SUBROUTINE:
2302060277 INTDS H DISABLE,
26 00021040531 STA 0 PSACO ; SAVE(ACO)
25 Hno22'034017 ILDA 3 COROUT ; i
2¢ (100237054532 STA A PSACS3 ’ SAVE(AC3= COROUT);
27 0O0C24'021412 LNA 0 PCLTINK,3 ’ AC3:=RETURNADR:=
2R COC25'004450 JSPR PS6 H TAKEPOINT(CCOROUTINE.PCLINK)
26 GON26YUS4L524 STA 3 PSACOH ; SAVE(RETURNADR)?
R N0027'034526 ILDA 3 PSAC3 H RESTORE(AC3),
31 GOO30' 060177 INTEN H ENABLE AND
372 phu31'002521 JMPR PSACO ; RETURN?
35
44
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07 0OG33'040517

08 00346054521

06 L0035 0214600
16 0GO36Y00LL37
11 20037'0546513
12 cUOLD'(%4515
1% DOGL1'175400
14 10GL2'060177
15 QU3 002507
14

1¢

14

19
FrOuLatDeN2?T
21 ou0as ' 040505
2¢ DO0LATO21400
2% YGAT7 Y 176400
24 COOSGTOH4L505
2% 00510004424

20 DOS2V0G6N01T77
27 OGEH3'001400

2k

20U

3n

31
FRUDGSLY0K0277

37 GO0OSSYhL40L7S

3L GOUSA'HS54477
35 UuS7'0046416
36 GnGed'yent?y

37 0006102474

3K

A4

4r

L4
c@pueztoecery

44 CODARTLANLAT

Gio OURLYNDLLLET

4% 0NL65'050467

46 ULOHATINLLAT

L7 U00ATTONLLTI

48 DO70'020462

4G 0071024662
5 QUCTY2Y0A04A2

81 GOGZ3YH6017T
52 GLDOTLYO0D2461
5%

54

i PG 75=11=27

s+ EXTERNAL
PS1: INTDS
STA
STA
LDA
JSR
STA
LDA
INC
INTEN
JMPA

S WO

(VSR SRV

PAGING

PSACD
FSACS3
Ds,3
PSé
PSACO
PSACH

PSACO

SYSTEM

e N2 s W W2 N e e ws e

PAGE..06..

PROCEDURE CALLC(POINT);

DISABLE;

SAVE(ACO)

SAVE(AC3)

ACO:=POINT:= PARAMETER;
AC3:= TAKEPOINT(POINT);
SAVE(CONTINUEADR);
RESTORE(AC3):
AC3:=RETURNADR:= CALLADR+1;
ENABLE AND

EXIT TO CONTINUE ADDRESS;

; EXTERNAL PROCEDURE GOTO(POINT):

PS2: INTDS
STA
LDA
SUR
STA
JSR
INTEN
JMP

()
¢
3,3
3

PSACO
s3

PSAC3
PS6

0.3

N We Ws W2 e e

e N

DISABLE,

SAVE(ACO);

ACO:=POINT:= PARAMETER,
AC3:= 0; I.E. NO RETURNADR;
SAVE(AC3)?

AC3:= TAKEPOINT(POINT):
ENABLE AND

EXIT TO CONTINUE ADDRESS?/

; EXTERNAL PROCEDURE GETADR(POINT):

PS3: INTDS
STA
STA
JSR
INTEN

JMPG

0

FSACQO
PSACS
PSA

PSAC3

Ve Wa "I e N2 W

DISABLE?

SAVEC(ACO)

SAVE(AC3) .

AC3:= TAKEPOINT(POINT),
ENABLE AND

RETURN;

J EXTERMNAL PPROCEDURE GETPOINTCADR)?

PS4: ITHNTDS
STA
STA
STA
STA
JSP
Lna
LDA
LDA
INTEN
JMPai

—
el

LV S

N 2T

PSACO
PSACH
PSAC?
PSAC3
PS7

PSACH
PSACt
PSAC?

PSACY

e We Ve Ve Vs Ne e WE Ve W W

DISABLE?
SAVE(ACO)?
SAVEC(AC1)?
SAVE(AC2)
SAVE(AC3)
AC3:= COMPUTEPOINT(ADR)?
RESTORE(ACQ),
RESTORE(ACT) 2
RESTORE(AC2)
ENABLE AND
RETURN;



e

01
0e

11
17
1_7.
A
1¢
16
17
1&
1¢
20
N
2¢
25
24
25
2k
27
2&
29
a0
31
LY
33
dL
35

o7 mMUPC3

QUGTS 054462
GO076%115103
GOD77Y000416
GO100Y103240
OOT01 060455
00102050452

(0105030040
001041031612
(0105'004627
00106035013

1107117000
0190035400
0111030645

(0112157102
00113000445
QUITTLYD30440

G0115%'175220
0G116'020434
D01171002440

PG

L]

ACD
Ac1
AC?2
AC3

Wa Ne Ws W3 e s Na

PSé:

75=11=27

CaLL
POINT

LINK

STA
MOVL
JMp
ADDOR
STA
STA

PFRETURN:

PS60:

LDA
LDA
JSR
LDA
ADRD
LDA
LDA

ADDL
JMP
LDA

MOVZR
LOA
JMPA

PAGING SYSTEM PAGE. w074

PROCEDURE TAKEPOINT(POINT)?
COMPUTES THeE ADDRESS CF A POINT

RETURN LINK
PSACH +0: RETURN
UNCHANGED
UNCHANGED
ADDRESS
PSLINK H SAVE(LINK)?
SNC H IF POINTREF(0:0) = 0
PS40 ; THEN GOTO POINT TAKEN:?
; ACO:=VIRTUALREF:= POINTREF=1B0;
PSREF H SAVE(VIRTUALREF)
PsacCe H SAVE(AC2):
; RETURN FROM PAGEFAULT:
CUR ; AC2:=PROCESS:= CUR;
PROG,2 ; AC2:=PROGRAM:= PROCESS.PROG/
Fsa ; ACO:= COMPUTEPAGE(VITUALREF),
PMAP, 2 ;
003 ’ AC3:= PMAP(PAGE):
PSREF ; AC2:= VIRTUALREF?
; AC3:=BYTEADR:=
SZ¢ H 2% (VIRTUALREF+PMAP(PAGE));
PAGEFAULT 7 IF BYTEADR>2*%16 THEN PAGEFAULT?
PSACZ2 ; RESTORE(AC2)»
; POINT TAKEN:
; AC3:=ABSADR:= BYTEADR/2;
PSACO ’ RESTORE ORIGINAL(ACO);
PSL INK ; RETURN;



LOO08 MyPU S
01
07

001201054000
00121030040
n0122'031012
0123004524
N01267000L06
a1 25035400
AOI26Y025090
HU127 1357400
00130117000
21 001319177241
22 00132115000
23.)153-007%0
2h

10
210

25
26
24
27
50
31
¢
53
0 OO0T134Y0U55045
55 001355055010
36 D0156'1635705
A7 00137002612
% 001407035011
3¢ uUltel1t175222
43 0162000403
41 001430101220
o /@164 00DOTTS

43
A

4%

D148 '037012
1461116432
NOT47'003045

46 001501002401
47 90151000443
I

49

57 00152000000
51 00153'000000
52 D0O154'000000
5% HU1S500N000
56 154000000
55 0457000000
56

57

; PG 75=11=27

ACO
ACT
ace
AC3

Tu Me Ny Nx N % wa

PS7:

PS70:

ACO
ACT
AC2
AC3

e %s %E e W N N

PS8

«ERR:

caLl
ADR

LINK

STA
LDA
L DA
JSR
JMP
LDA
LDA
AND
ADD
ADDOR
Mov
JMPA

COMPUTES THE

N AW

TN D = - N
L T T

(VAR SRVARVY]

PAGTNG SYSTEM

R
D
D
p
p

4]
CUK
PROG
PS10)
PS70
0.3
PMAS

SKP

0

CALL R
VIRTUALADR P
U
PROGRAM P
L INK D
STA 3 PWRK
DA 3 PMAS
ANDS 3,0 SNR
JMPQ - ERR
l.DA 3 PBLK
MOVZR 3,3 S7¢C
JMP «+3
MOVZR 0,0
JMP ™3
LDAA 3 FTAB
SsuBz# 0.5 S7ZcC
JMPa PWRK
JMP2 «ERR
ERR1

pAGE..OSI'

PROCEDURE COMPUTEPOINT(ADR);
COMPIITES A POINT FROM AN ADDRESS

ETURN LINK
FESTROYED +0: RETURN
ESTROYED
ROGRAM
OINT
; SAVE(LINK)?
H AC2:=PROCESS:= CUR:
,2 ; AC2:=PROGRAM:= PROCESS.PROG,
0 H COMPUTE FRAME AND REL?
H IF ADR IN FRAMES THEN
H BEGIN AC3:= FIRST WORD ON FRAME;
Kas2 M AC1:= PROGRAM.MASK,
H AC3:=POINT:=
; PAGEBASE+REL+1BO
’ END
; ELSE AC3:=POINT:= ADR;
; RETURN;

PROCEDURE COMPUTEPAGE(VIRTUAL ADDRESS)?
PAGENUMBER FROM A VIRTUAL ADDRESS

ETLIRN L INK
AGENO +0: RETURN
NCHANGED
ROGRAM
ESTROYED
1.2 H SAVE(AC3),
Ks2 H AC3:=MASK:=PROGRAM MASK;
; ACO:= PAGE*BLOCKING FACTOR;
; IF PAGE = 0 THEN GOTO ERROR;
.2 ’ BLFAC:= PROGRAM.BLFAC,
H FOR C:=BLFAC MOD 2,BLFAC:=BLFAC/2
’ WHILE C€=0 DO
H ACQ:=AC0O/2
; NOW ACO=PAGE?,
’2 ; AC3:=LASTPAGE:=PROGRAM.,PTAB(Q);
; IF PAGENO <= LASTPAGE
1,2 ; THEN RETURN;
; GOTO ERROR:
; STEPPING STONE?

; WORKING VARIABLES USED IN DISABLED MODE:

PSACU:
PSACT:
PSAC?:
PSAC3:
PSREF:

PSLINK?

0
0
0
0
0
0

e %% e e wWa W

SAVED ACQ

SAVED AC1

SAVED ACZ2

SAVED AC3/MODIFIED AC3

VIRTUAL REFERENCE

RETURN ADR FROM PAGEFAULT/COMON
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02

0%

:’)a. ; PROCEDURE PAGEFAULT

05 ; TAKES CARE OF PAGEFAULTS BY BRINGING PAGES INTO CORE

04 ; AND MONIFY VARIABLES SO THAT THE CALL IS TRANSPARENT

07 ; TO THE PROGRAMS

ng ; cattL RETURN RETURN TO PFRETURN

Y : ACO PSREF

10 ; ACT UNCHANGED

11 ; AC?2 DESTROYED

12 s AC3 DESTRQYED

13 ; PSACU SAVED ACOC UNCHANGED

14 ; PSAC2 SAVED AC? UNCHANGED

15 ; PSAC3 CURADR CURADR/MODIFIED CURADR

16 ; PSREF VIRTUALRFF UNCHANGED

17 s, PSLINK RETUKNADR UNCHANGED

18

19 PAGEFAULT: s PAGEFAULT:

20 00160'064777% STA 1 PSAC1 ; SAVE(AC1):

21 001619030017 I.DA 2 COROQUT ;

22 0016271510158 MOV# 2s2 SNR H IF CORQUT<>0 THEN

el 01630006407 JMP PS101 H BEGIN

2a UN164L'0204227 LDha 0 COLOWER H TEST FOR COSPEC CALL:

25 0165'02442°2 LDA 1 COUPPER ;

2h NN166"034LT7T47 LDA 3 PSAC3 ;

27 D0167Y162033 ADCZ# 3,0 SNC H IF CALL ADDRESS < COLOWER OR
2a 1701166 03% ADCZHE 39,1 SNC ’ CALL ADDRESS >= COUPPER
22 001710004607 JMP COSPEC ’ THEN GOTO COROQUTINE SPECIAL:
N PS101: H END COROUTINE,

31 00172004507 JSR PMOVE ; MOVEVARIABLES(PAGER,PROGRAM);
42 D0173'000322" PSACU=1%2 ;

53 00174000171 PACO=1%4+1 ;

4 BLI75Y060177 IMTEN ; ENABLE?

35 QDI7A000533% JMP PSCHECK H GOTO CHECK AND ADVANCE VICTIM;
34

37 EXITPAGEFAULT: ; EXITPAGEFAULT:

IR QU177 060277 INKTODS ’ DISARLE?

39 00200004501 JSR PMOVE H MOVEVARIABLES(PROGRAM,PAGER),
4 00201000171 PACO=1%4+1 ;

41 020200422 PSACO=1%2 ’

42 PS1N2: ; EXIT FROM COROUTINESPECIAL:

43 DO2N3'N20753 LDA ) PSREF ; ACO:= PSREF:

Gia (206024747 LDA 1 PSACH ’ RESTORE(AC1T);

45 DQ205'000676 Jmp PFRETURN RETURN FROM PAGEFAULT:

Lo DN206'000210'COLOWER COSPEC '

47 UD0O207'000247'COUPPER: PS10G0

L=

L9
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01
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A
ns
14
g7
R
v
A0
11
12
153
14
14
1A
17
1%
19
20
21
27
25
Qb
25
26
27
2h
v
30
31
52
53
34
55
3A
37

Q')Z'l 0rYe2i7as

go2t1'eig /0y
D212 054743
00218'004466A

NN2i46'00N322"

00215'000023
00216060177
N1 7'030040
002201031012
N0221'025013
00222006335
0U223'021411
00224004641
10229'021010
06G226'100%240
N0227'U0LL56
00230'103240
00231'006357

)232'055010
N0233'021011
N0234 V103240
O0235'00K4857
N0e¢36'04%0040
0237'03%101°2
NV2460'025013
00241006543
D0242'N60277
024310044364
D246 0000G23

NQ245'000522"

NOZ26A001)735

PG 75=11=27

COSPEC:

LDA U
JSR
STA 3
JSR

PSACO=1 %2
PCACUO=Tx4+3
INTEN

1.LDA 2
LDA ?2
LDA 1
WATTSEMAPHQ
LDA i}
JSR

LDA 0
ADDQOR 0,0
JSR

ADDOR 0,0
GETADR

STA 3
|.DA 0
ADDOR 0,0
GETADR

L DA 2
LDA 2
ILDA 1
STIGNAL
INTDS

JSR

PCACU=1*4+3
PSACU=1%2
JMP

PSAC3
PS?

PSACS
PMOVE

CUR
PROG,?2
PMaPR,?2
RE
PCREF,3
PS105
PCAC3,2

PS105

PCAC3,?2
PCREF,?

CUR
PROG,Z2
PMAP, 2

PMOVE

PS102

PAGING SYSTEM

WE WE N Ns s Ve Ws Ne e Ve e s Ve Nw N N Ve Ne WS e N UE Vs e Ne e e B

a2 Ns Ns Wm

PAGE.+10..

COROUTINE SPECIAL:
ACO:=CLIRADR:= PSAC3;
PSAC3:=CURPOINT:=
COMPUTEPOINT(CURADR)
MOVEVARIABLES(PAGER,COROUTINE)

ENABLE?

AC2:=PROCESS:= CUR;
AC2:=PROGRAM:= PROCESS.PROG/
AC1:=SEMAPHORE::=PMAP(Q);
WATTSEMAPHORE(PAGER READY);
IF VICTIM = REFPAGE

THEN ADVANCE VICTIM,

IF VICTIM = CURPAGE
THEN ADVANCE VICTIM?

CCOROUTLCURADR:=
GETADR(CURPOINT)

GETADR(REFPOINT)/

AC2:=PROCESS:= CUR;
AC2:=PROGRAM:=PROCESS.PROG/

AC1:= PROGRAM,SEMAPHORE?

SIGNAL (PROGRAM,SEMAPHORE);
DPISARLE?

MOVE VARIABLES(COROUTINE, PAGER);

GOTO EXIT FROM COROUTINE SPECIAL?
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n
0?
03

@

05
Na
N7
08
09
19
11
17
13
14
195
16
17
15
10
20
21
2’
23
24
25
264
27
2%
29
N
31
42
33
34
35
3R
87
3R
39
41]
L
L2
43
b4
45
Lé
47
L%
49

51

DU2A71175400
O250'055045
02517025016
u252'1046033
02535001777
02541925415
00255106032
U025A'N01777
25711224010
002607035010
02611117400

02672162400
U263Y137000
Ce6ea'03045

00265'030040
O0266'03101°2
N0e67'155045
270027017
0271045010

0272'"167400
(10273%117400
HO274%156415
(0279 '10)004553
(0276107949045
HNO277T L3N0 7
PO300'001400

PG

e

; PPOCEDURE COMPUTE FRAME AND REL

; SPLITS ADKk IN (FRAME, REL) IF POSSIBLE

; CaLlL RETURN L ITNK

; ACQ anR REL/(ADR) +0: RETURN IF NO SPLIT

; ACT DESTROYED +1: RETURN

s AC2 PROGRAM PROGRAM

; AC3 L INK FRAME

PST100INC 3,3 ’ NORMALRETURN:= LINK+1;
STA 3 PWRK1,2 ’ SAVE(NQRMAL RETURN),
LDA 1 PTOF.,2 : TOPOFFRAMES:= PROGRAM.PTOF;
ADCZ# .1 SNC ; IF ADR >= TOPOFFRAMES
JMP -1,3 H THEN RETURN(NO SPLIT);
LDA 1 PFOF,2 ; FIRSTOFFRAMES:= PROGRAM.PFOF/
ADCZ#E 0,1 SIC H IF ADRC FIRSTOFFRAMES
Jpp -1,3 ’ THEN RETURN(NO SPLIT):,
SuB 1.0 ; ACO:= ADR=FIRSTOFFRAMES’
ILDA 3 PMASK»?2 H AC3:= PROGRAM,PMASK’
AND 0,3 ; AC3:=FRAME=FIRSTOFFRAMES;
SHB 3,0 ; ACO:= REL,
ADD 1.3 ’ AC3:= FRAME,
JMPR PWRK1,2 ; RETURN?;

3 PROCEDURE CHECK VIRTUALREF AGAINST VICTIM

; CHECKS AND ADVANCES VICTIM IF VIRTUALREF CORRESPONDS

3 TO VICTIM, USED IN CONNECTION WITH COROUTINE SPECIAL;

H CaLL RETURN L INK

;s ACO VIRTUALREF UNCHANGED +0: RETURN

; ACT DESTROYED

;5 AC? COROUT

; AC3 L INK UNCHANGED

PS105:LDA 2 CUR ; AC2:=PROCESS:= CUR:
LLDA ? PROG,Z2 ; AC2:=PROGRAM:= PROCESS.PROG
STA 3 PWRK ,2 ; PROGRAM,WRK1:s= RETURNADR?’
LDAR 1 PVIC,?2 ; AC1:=REFVICT:=
LDA 3 PMASK »?2 ; PROGRAMLVICTIM,VIRTUALREF,
AND 3.1 ; AC3:=REFPARAM: =
AND 0,3 ; VIRTUALREF/PAGESIZE*PAGESIZE.,
SuUB# 1,3 SNR ; IF REFVICT = REFPARAM
JSR PS110 H THEN ADVANCE VICTIM;
LDA 3 PWRK1,2 ; AC3:=RETURNADR:=PROGRAM.WRK1;
LbA l CORrROUT ; ACZ2:= COROUT:
JMP 0.3 ’ RETURN;

75-11=27

PAGING SYSTEM

PAGE<w11e.



LG012 MUPOD3

01 ; PG 75-11=27 PAGING SYSTEM PAGE.12..

ne

3

m;. 5 PROCEDURE PMOVE

0% ; MOVES VARIARLES IN DISABLE MODE

04 H CALL RETURN L INK

7 ; ACO UNCHANGED +0: SOURCE PARAMETER

Ua ;) AC1 DESTROYED +12: DESTINATION PARAMETER

Qo ; AC?2 PROG/COROUT +23: RETURN

10 ; AC3 L INK DFESTROYED

11 3 PARAM(15:15)=0: (ABS ADR = 1) % 2

12 3 PARAM(14:15)=1: (PROGRAM RELATIVE = 1) % 4 + 1

13 ; PARAM(14:15)=3: (COROUTINE RELATIVE = 1) % 4 + 3
14
15 G0O301'054021 PMOVE:STA 3 17 H SAVE(RETURN);
16 (00302'025400 LDA 1 0,3 H GET(SOURCE PARAMETER):
17 003057004415 JSR PGETAREA
18 D0304'044020 STA 4 16 M SAVE(ADR SOURCE)?

19 (00305'024021 LDAR 1 17 H GET(DESTINATION PARAMETER);
200 udAAT0064612 JSR PGETAREA

21 003071034021 L.DA 3 17 ; GET(RETURN);

22 0031G'6G464021 STA 1 17 H SAVE(ADR DESTINATION)?

2300511024123 LDA 1 - b ;

24 00312044016 STA 1 14 ’ COUNT:= 62

25 (0313'026020 1LDAR 1 16 ; REPEAT

26 UUS14'046021 STAG 1 17 H MOVE 1 WORDJ

27 00315014016 ns2 14 H COUNT:= COUNT=1,

28 (03167000775 JMP ~"3 H UNTIL COUNT = 07

29 00317001401 JMP 1.3 ’ RETURN?

30

31 PGETARFA: ; GETAREAADDRESS:

32 00320'125223 MOVZR 1.1 SNC H IF PARAM(15:15) = 0

33 03211001400 Jmp 0,3 H THEN ADR:= PARAM/2

34 0D0322'030040 LDa P CUR ’ ELSE

35 (j0323'3481012 I.DA é PROG,2 H ADR:= PARAM/4

36 (03241125222 MOVZR 1.1 SZIC H +(1IF PARAM(14:14) = 0

37 G0425'0350017 LDA Ve COROUT ’ THEN PROCESS.PROGRAM

38 00326147000 ADD 2.1 ; ELSE COROUT):

49 00327'001400 JMP 0,3 H RETURN;

49

STEPPING STONE

-

41 D0330'000134',PS8: PS8
2@
473



L0013 MUPOS

01 ; PG 75-11=27 PAGING SYSTEM PAGEwe13.a
02

n3

04" PSCHECK ¢ J CHECK AND ADVANCE VICTIM:

08 003317021042 LDA 0 PAC3,2 ; ACO:= PROGRAM,CURADR;

D6 00332'0064715 JSR PS100 H COMPUTE CALL FRAME AND REL;

07 00333176400 SHA 3,3 H IF NOTINFRAMES THEN CALLFRAME:= 0;
08 0U0334'055046 STA 3 PWRK2,2 ; PROGRAM.PWRK2:= CALLFRAME;

09 00335021017 LDA 0  PVIC,2 : ACO:=0RGVICT:= PROGRAM.,PVIC’
10 N0336'115000 MOV 0,3 ; AC3:=VICTIM:= ORGVICT:

11 P§S120: ; CHECK VICTIM:

12 DU337'025046 LDA 1 PWRK2,2 ;

13 QU340'1356415 SUR# 1,3 SNR ; IF VICTIM = CALL FRAME

14 003411000405 JMp PS121 : OR

15 0U%42'025400 LDA 1 0s3 : FIRSTWORD ON VICTIM(14:15)

16 00343'034121 L DA 3 3 ; >= 2

17 00%44'167625 ANDZR 3,1 SNR ; THEN

1% 00545'000405 JMP PS122 : BEGIN

19 QU346'004502 PS121:JSR PS110 ; AC3:= ADVANCE VICTIM;

20 G0347'116415 SUB# 0,3 SNR ; IF VICTIM = ORGVICT

21 DOSS0'0004674 JMP ERR? ; THEN GOTO ERROR2;
22‘()‘)551'{)()()766 JMP PS120 ; GOTO CHECK VICTIMS

2" ; END;

24 PS122: 3 VICTIM FOUND:

25 00352025017 LDA 1 PVIC,2 ;

26 00353%127000 ADD 1.1 H AC1:= VICTIM%2:

27 0U0354'102463 SURC 0,0 SNC ; IF CARRY ON ENTRY THEN

28 00355000410 JMP PS123 ; BEGIN C. PAGE SHOULD BE SAVED;
20 00356'023017 LDAR O  PVIC,2 ; PAGEREF:= CORE(VICTIM);

30 D0357'006751 JSRA .Ps8 ; ACO:= COMPUTEPAGE (PAGEREF)’
31 00560'035012 LDA 3 PTAB,2 ; AC3:=PAGETABLE:=PROGRAM,PTAB;
32 003611117000 ADD 0s3 ; AC3:=SECTOR:=PAGETABLE(PAGE);
45 DR/R6210485400 I DA 3 0,3 M

34 30463'0L5034 STA 1 POUTMES+2,23 PROGRAM,OUTMESS2:=VICTIMX2;
35 N0344'055035 STA 3 POUTMES+3,2: PROGRAM,QUTMESS3:=SECTOR;

364 004$65'041023 PS123:STA 0  PAGEOUT,2 : PROGRAM _ PAGEOUT:=PAGE

37 ; END ELSE PAGEOUT:= 0:

38 00346'021043 LDA U  PREF,? ; VIRTUALREF:=PROGRAM.PREF;

39 D03A7TN0A741 JSRA .PSH : ACO:= COMPUTEPAGE(VIRTUALREF);
40 GN370'0350172 L DA 3 PTAR,?2 ; AC3:=PAGETABLE:=PROGRAM,PTAB;
41 005711117000 aphn Gr3 H AC3:=SECTOR:=PAGETABLE(PAGE)}
L Aosr2rus5600 LDA 30,3 ;

43 00373065027 STA 1 PINMES+2,2} PROGRAM,INMESS2:=VICTIM%2;

L 005747055050 STA 3 PINMES+3,25 PROGRAM,INMESS3:=SECTOR’

45 00%75%041022 STA 0 PAGETIN,2 PROGRAM,PAGEIN:I=PAGE;

4é

47 003761035014 LDA 3 PSTAT,2 ; CALL STAT PROC:

A% GUSTZY175005 MOV 5,3 SNR ; IF PROGRAM_STATPROC <> 0

4% 00600000406 JMp PS124 H THEN CALL(STATPROC)

57 D401 005400 JSR 043 ;

51 0D4O2U0LAN02 JMP PS124 ;

52 DOAGRI0ON726 JMP PSCHECK ; IF NEW VICTIM THEN GOTO

5% ; CHECK AND ADVANCE VICTIM;

54

55



1hi14

1
ngz
ng
D4
s
06
7
O
N9
10
11
1?7
13
14
15
14
17
1%
19
2
21
27
23
24
25
26
27
2A
P20
30
31
37
3%
3¢
35
34
37
8
3G
4n
41
42
4%
44
45
b

HUP0S

TA04L 024017 PS1243LDAR 0

%)ws '101015

gOLNATOD041S
noan7 006721
Qua10'35013
HUa11'117000
U0e12v102620
04131041400
0061647021023
(0615'101015
NOa16'000409
DOLYT7FT0O2503
NG620'004465
(10421011021
04227000401

04237025024
V42400446410
004257011020

Y426 1000401
Ce27'021022
D0630'035013
00431117000
043270235017
GOL33'025010
UL 34 '"1U7400
{(10635'021017
0636122400
OUL37'0D4L1400
0640004614
04610002401
O04az2'000177

HULL3Y126601
N6e6'126520
(Jaas5'020124

U0Le6'030040
OGULLT'00AT2

s PG

PS125:

ERR1T
ERRZ:

ERRZ3:

EXTTPAGEFAULT

SUB 1,1 SKP
SUBzZL 141

L DA U ol

LDA 2 CUR
BREAKPROCESS

We Ne Ve W9 N2 N2 N2 W Ve Ve Ve e s N

75=11=27 PAGING SYSTEM
PVIC.Z2
MOV # (0,0 SNR
JMP PS125
JSRa PS8
L DA L] PMAP.,Z2
ann 0,3
SHBZR 0,0
STA 0 (0,3
LDA 0 PAGEOQUT .2
MOV & 0,0 SNR
JMP PS125
LDA 1 POUTADRS?
JSe PS130
182 PWRIT,2
JMP .t
LDA 1 PINADR,?Z
JSR PS130
IS PREAD,?2
JMP -t
LDA 0 PAGEIN,?2
LDA 3 PMAP,?2
ADD 0.3
LDAR 0 PVIC,.,Z
LDA 1 PMASK»2
AND 0,1
LDA 0 PVIC,Z
SR 1.0
STA 0 Usr3
JSR PS1140
JMPa et

e WE Ve WA e Ve Vs e "y N2 Vs We Ve N3 WA W2 B W

e Ne Ws NE s W Wm Ve

ERROR1:
ERRORZ:

ERRORS3:

PAGEeo1b..

TRANSFER OF PAGES:

IF CORE(VICTIM) <> O THEN
BEGIN
PAGE:= COMPUTEPAGE(
CORE(VICTIM))?

PMAP(PAGE):= 1B0;
IF PAGEOUT <> 0O THEN
BEGIN ,
AC1:= OUTPUT MESSAGE ADDRESS;
TRANSFER?
PAGESWRITTEN:=
END QUTPUT
END OLD PAGE?
AC1:= INPUT MESSAGE ADDRESS:/
TRANSFER.
PAGEREAD:=

PAGESWRITTEN+1;

PAGEREAD+1;

ACO:= PAGE;
AC3:= PROGRAM,PMAP;

AC1:= PAGEIN*PAGESIZE =
CORE(VICTIM) AND MASK;

ACNs= VICTIM:
PMAP(PAGEIN):=

VICTIM = PAGEINXPAGESIZE;
ADVANCE VICTIM;
GOTO EXITPAGEFAULT’

ADDRESSING ERROR;
0; GOTO ERROR3;
FRAME ERROR;

1

DISK ERROR;

DISK STATUS?

AC1:=
AC1:=
ACY1 =

BREAKPROCESS(CUR, 7))



16015

0
0z
03

MiiP 4

@

s
NA
07
0g
09
106
11
17
13
14
15
16
17
138
19
20
21
22
25
24
25
26
27
25

(ULbh0 055047
HULS1'035017
00n452'025007
G0a%3%137000
U4L54'055017
N0455'137000
QU4L54'025016
UNLS7'166432
00460000603
00661135015
DOL62'055017

4631035017
00464003047

s PG

ACQO
ACA
AC2
AC3

™e hw M2 Nz s e N

PS110s

PS1i11:

75=11=27

CALL

PROGRAM
L INK

PROGRAM _ VICTIM

STA 3
LDA 3
LDA 1
ADD 1,3
STA 3
ADD 1
LDA 1
SURZ# 3
JMP
LDA
STA

~
W

1

(9 V]

1LDA 3
JMPQ

PAGING

SYSTEM

PROCEDLDURE ADVANCE VICTIM

RETURN
UNCHANGED
DESTROYED
PROGRAM
VICTIM
IS UPDATED C
PWREK3,2
PVIC,2
PSIZE,2

PVIC.,2

szC
PS111
PFOF.,2
PVIC,2

PVIC,2
PWRK3,2

.
14
[
14
.
’
.
’
.
4
»
’
PTOF,2 ;
»
’
L
’
.
’
’
.
4
"
,
»
’

PAGEse15..

LINK

+0: RETURN

YCLICALLY

ADVANCE VICTIM: SAVE RETURN;
PROGRAMVICTIM:=
PROGRAMLVICTIM+PAGESIZE?

PAGETOP:=VICTIM+PAGESIZE;

I1F PAGETOP>TOPOFFRAMES THEN
BEGIN
VICTIM:= FIRSTOFFRAMES;
PROGRAMJVICTIM:= VICTIM;
END:
AC3:= VICTIM;
RETURN;



OLi1ée MUFGSY

(1 ;PG 76=07=26 PAGING SYSTEM
e

03

r:m. ; PROCEDURE TRANSFER

5 ; TAKES CARE OF DISC I/0

04 H CALL RETURN
07 ; ACO DESTROYED
0% Yo ADR MESSAGE DESTROYED
0y ; AC?2 PROGRAM PROGRAM
10 ; AC3 L INK DESTROYED
11

12 LULA65' (55050 PS130:STA 3 PWRK4»2 ;
13 (06hb6'045046 STA 1 PWRK?2,2 ;
14 D0467'135000 MQV 1,3 ;
15 C0470'025052 LDA 1 PDISP,?2 ;
16 00471'021403 LDA 0 3,3 ;
17 0DG72'125000 ADD 1.0 ;
18 (10473061403 STA 0 3,3 ;
19 00674020122 DA 0 «5 ;
20 00475041047 STA 0 PWRK3,2 ;
21 PS131: ;
27 GULTA'UZ2RUALE LPhA 1 PWKKZs2 ;
CHNOLI7051081 LDA 2 PDRIVE,Z
246 D050GTO0ALGL SENDMESSAGE ;
25 00501'0%4017 LDA 3 COROUT ;
26 00502'175004 MOV 3,3 S7R H
27 00S03'N0A337 CWANSWER H
2R DUSUA'O0KLIGS WAITANSWER H
29 LQ0505'0314172 LDA 2 PROG,3 :
30 00506105005 MOV 0,1 SNR ;
31 GOS07'003050 JMPA PWRK& 2 ;
32 00516015047 pSZ PWRK 3,2 ;
345 00511000402 JMP e+2 ;
34 1uU%12'000733 JMP ERR3Z ;
35 10813024055 LDA 1 o0 ;
36 00514030126 LDA 2 =10 ;
37 (0515006003 WAITINTERRUPT ;
35 GU5S16'024407 LDA 1 PS133 ;
3y 00917'031612 LDA l PROG,3 ;
40 60520'051051 LDA 2 PORIVE,2
A1 (0521006004 SEMDMESSAGE
4N522'006005 WATITANSWER
43°0U%23'0314612 LDA 2 PROG,3 ;
L OUS24'000752 JMP PS131 ;
45

4k 0OB25'000526'P8133:.+1 ;
47 005261000000 0 ;
48 00527000000 0 ;
49 005350006000 0 ;
S0 GO531'000000 0 ;
51

52

53

54 ~END ;
0010 SOURCE LINES IM ERROR

TRANSFER:

PAGEes16..4

L INK

+(0: RETURN

SAVE RETURN;
SAVE(MESSAGEADDRESS)/

MESS3:= MESS3
+ PROGRAM.PDISP;

COUNT =57

TRY AGAIN:

AC1:= MESSAGE ADDESS;
AC2t= PROGRAM,PDRIVE;
SEND MESSAGE;
IF COROUTINE
THEN
COROUTINE WAITANSWER;
WATT ANSWER}
AC2:=PROGRAM;
TF STATUS = 0
THEN RETURN;
COUNT:= COUNT = 1;
IF COUNT = 0
THEN GOTO ERROR3;
C. BECAUSE OF DISK DRIVER
ERROR;
DELAY (200MS)
CLEAN DISK DRIVER

AC2:= PROGRAM;
GOTO TRY AGAIN;

COMTROL MESSAGE

END OF PAGING SYSTEM



V017 muyP03

CoLOw
GSPF
Co.’v
ER

kg

Epw3
Ex1TP
PACDH
pacC

PAC?

PAC S
PLGEF
PAGET
RPLGED
PHRLK

PCaCO
RPCACHT
PrAcCe
PCACS
PCLIM
PCREF

<) Dq:
POFLV

PFLAG
PFOE
PERET
PLETA
PINAD
PINME
PL INK
PMAP
PMASK
PMOVE
POUTA
pPOLITM
PPEAD
PPEF
Q)
pPsO1
P<T

pg"ﬁ
PSTO

PLi02
PS1USB
PSS}
P$111
PS120
Ps121
PQ172
PS125
PC124
PSi125
PS130
PS131
PS143
Ps2

PSH

DS/,

PgA

<@

goozoe!
poe210!
onoeoze
00646351
00466
000445810
nng172!
D037
00040
OGO
LRSI
gnot16nt
0000H2e
000023
a00011
GOQnsg
N00UOA
Qpuce?
00010
0GoaY2
TSI
Q00052
000651
NNnN3A
(00615
ooo1U3s!
000320
0ounes
onuees
ON0044
000013
M UVIFRNY
0o0s301!
Qune 3
gO0nsz
nnonego
0000463
300354
GO0 7
GO0$55
nnogeay?
oou17e!
Q00203
0nn2es!
QGoad!
upass?
p0G337!
000346
guQ3s2!
Ug0365"
Q00404
IR
NN0L65"
00047 !
0nus2s!
000354
nne3sy
U360
nopn7s?t
opu11se

9/24
/29
9/25
B/47
13/21
14 /41
9/37
4/25
4/26
4/27
4128
7/28
4/17
L/18
4/08
L/42
LGS
Lib4
AV
G/L7
LfLb
4/37
L/36
L)?23
4/12
7/18
12/17
4/19
4/20
4/30
4/10
4/07
9/31
4/21
L4122
4/15
L/29
5/06
5/11
3/18
8/15
9/23
Q142
10717
11/45
15720
13/11
13/14
13/1%
13/2%8
13/49
14/06
14/16
16721
16/38
3/18
3/21
3/24
5/28
7/14

9/46
9/46
Qr47
14737
14/39
16734
14735
4/26
4/27
4/28
L4/29
9/19
4/18
4/19
4 /09
L/43
L/44
4 /45
INVEN
5716
L/4L7
16/15%5
4/37
L/25
4/13
9/45
12/20
4/20
4/21
4/32
4/11
4/08
9/39
L/22
4L/23
L/16
4130

5721
6/06
Q/47
9/30
106735
10/20
13/19
15/23
15/22
13/19
13/24
13/36
13/51
14/14
14 /21
167144
16/46
6/20
6/32
6/42
6/10
7/30

10704

9/33

13/05

13/45
13/36

8/38
10/10

10718
5/27
10/16

16/23
11/17

121731
14/20
13/43

7122

&/18
10708
14/15
13/3%4
14/22
13738

11/12

11737
14/33

14/04
14/19
16/12

6/25

9/40

14/24
14/12

10/33

10/23
10/24
16/40

15/21

13/44

10/14
8/35
10/32

13735

13/06

15712

6/35

10729
11/21
12/15

7/12

14/08
11741

14/25
14/28



001 &

pSY
PR70

. ®
BQAC

PSACT
PRACE
PRACH

PSOHFE
PSTIZFE
PSLIN
PSRFF
PSTAT
PTAR
PTOF
PviC

PuRIT
PLRK1

-9,

PukK3$
PULRK %A
+FERR
PS8

MUyPU3

ung12ay!
gugisez!
0001340
nope1s52!

U015 5!
U154
ML

nnN3ste
Huyopoy
nogs7
QHOTSA!
COu0 4
unuyte
0001 A
Dot ?

G000
0000465

NONn4A
Dueosr
00050
000154
0003350

5/13
&/16
7/21
5/07
5/15
G732
5/08
5/09
5/72A
6146
9/35
4/06
7712
7/16
4/11
4/09
4/13
4/14
14/27
L1116
4/32
11746
4/33
4/ 34
4/ 35
8737
12741

b/67
%122
5/354
5/17
LY
9/ 41
5/18
5719
5/30
6/52
13/04
L/07
r/33
7/25
4/12
4/10
L/14
4/15
14/30
L/17
4/33

4/34
4/35
4/36
/46
13/30

8/12

12741
5/24
6/33

10/09
6/44
h/45
6/08
8/53

15752

15/14
B/55
8/54

13/47
8/43

11/14

11740

15/13

14/17
8/34

13708
15/12
16/12

8/47
13/3%9

10/06

5729
6/43
10734
6/49
6/50
6/12
9/26

9/43

15731
15/18
13709
15/16

8/45
13/12
15/25
16/ 31

14/07

5/32
6/48
8/51
/17

6/24
10/05

13/40

13/25
15722

11/13

16/13
16/20

6/07
7/32

9/20
7/29
6/34
10/07

13/29
15/24

11/25

16/22
16732

6/11
8/50

9/44
8/52
6/37

14/04

11739



