
PAC I DENT H'i 9 3/7/68 

* SCHEDULER AND SHAPPER 

* PACm-18 ZRO 
rmiJS1< DATA 
FU'lSl< DATA 
tlm"j Sl< 0 ATA 
$Cf'.1SK DATA 
SGCI OPD 
SJST OPD 
LDRQ, EQU, 

*' ENTRY POHns 

* 77778 
777700008 
377778 
NSEC- 1 

I 

165(a00008 .. 1 .. 1 
15100000B .. 1 .. 1 
20 

ENTl~Y 

ENTRY 
ENTRY' 
ENTHY 
ENTRY 
ENTRY 
ENTf~Y 

ENTRY 
ENTRY 

PLMSK .. PR~SK .. ADMSK .. SECMSK;SRT .. SRTE , 
, PACDMB.,. POPX .. XPOP .. P[~CQE .. POPDMS .. SETSET .. GDAC . 

Pf.\CGO .. CACCr .. POPINI .. POPST .. PUGO .. QQEDi'iJS .. PACGO 1 
F'PUL~T .. ~UCT .. PUEPTR .. PU~PTR .. PUPAC . 
SUAp .. UPRL .. PTRL .. LABEL .. CHRL .. GDBC 
RRLl .. RRL2 .. RRL3 .. QUTAB .. TIME .. TTIME .. PUOTR 
RTEX .. RREALJWREAL .. CQO .. SQO .. RSYB .. WSYB .. DMS. . . ~ . 
EPU .. F'PLST .. QSCH .. QPUT .. IIR .. SIR .. PGET 
CLINT .. CLOCK 3 .. PWF'I .. TRAPT 

;'1 .. -.. 
* SCHEDULER 

* EXEC DISf'1ISS 
IF' - 1 

EXD(vj S Si-< N 
BRU 
LDX 
RCl-! 
MUL 
LSH, 
ADD 
gGH 
;'ijIN 

POU .. 2 
TRAP 
5S03 
220B 
=3 
23 
'=00 
L!408 
o 

BRU. POPDl'-1S 
E,\JD F' 

* DISMISS UNTIL INTERRUPT 
ITIJS LDB =700005B 

8RU POPST. 
*8RS 45 (SIt',} QUANTUfvi QrLO)· 
~O LOB =-1 

STS TTI~-1E. 
, $S$QO' ' MI i'{] 0 

SRU PACQE 

(CXA .. CBX) 

( CXB .. 'CAX) 

*SYSPOP EXI T TO RESTORE CENTRAL REGISTERS 
RJPX LOA SS01 

LDB :3S02 
Lox 8S03 



*SYSPOP EXIT IF· CENTRAL REG OK 
XPOP' . BRR 0 
*GU/\NTU[VI_O\lERFLOI'} OCCUHEO ' 

- TRAPT Z RO 
Sf<N. TI1'-1E'; B1C;;W* TEAPT 
STA SS01 
STB SS02 
STX 5S03 

. LOA tRAPT; STA 0 
PACGE . LOB PACDi'IJB 
GX))EDMS LOX = QQE; SKN TTL ME; LOX = (~SQ 
*POP 01 S(vJI SS Ei~TRY POINT 
RJPO(y1S STB PACLVj.... 

srI< Pf)REV 
BRivl FACP 
LOA PACPTR. 
LDt\ PPREV 
BRM 
LOB 

8PUT 
P,t;CLVL 
PACPTR 
2TEST .. 2 

(PUT PAC ON QUEUE) 
(PICK UP DISMISS CONO) 

POPST LDX 
STB 

POPINT LDA 
ETR 

0 1 

=50037777B 
XMf\ PL.;2 
ETR =77000008 

, 

AD1"! PL .. 2 (SAVE, START LOC) . 
*SAVE CENTRAL REGISTERS 

LOA SS01 
STAPA .. 2 
LDA SS02 
STA PB .. 2 
LOA SS03 

,: STA PX .. 2 
*SET UP PROPER QUANTUM REMAINING 

LOA TTIivlE 
SKG 
L D!-\ . 
CLB 
LSH 

=-) 
OUTAB 

15 
.. - 1<\''1/\ PQU .. 2 

ETR =600777778 
,ADiY] POU .. 2 

PACCiO SKN NRCU ~·lIN RADACT 
LOA TIME,; sua =NSQU-l,; ·SKB =-20; LOA =-20 
CNAJAXC; MIN HISCR .. e 
LDX'=QSQQ 

. pACG02 Sf<G =9,; S!<N PNEXT .. 2; BRU'PACG03 
ADD =1; LOX P~EXT .. 2J BRUPACG02 

PACGO 3CA)<; [''11 [\) PACCNT" 2 
SKR QQEQF; SKG =0; BRM EQQEQ 

PACGO 1 LOA 
STA 

=SETTE,t 
TJOB 

* START SCHEDULER 
CL,A; STA FPFLG 

(SET ACCOUNT TOSYSTE~) 



PLOOF'l LOA REAL; ADD =';10 
FLOOP2 STA E:RFLG; .BR;'Jj. EDECO; Lm<: =NSi'J);Ei'i-NI\1EM 

LOA ERlvjT" 2,; ETR ADl'-1S~<; STA ERMT," 2; BRX 
PLOOP LOA =-2,; STA ACTRP,; STA CLOCK3 

ADD =1; STA RUNOUT / 
LOA =480; STA ARCVRAJ, STACLPCTR 
BRM EXPU; BRM FACP 
BRM PTRYf BR~ SPAGE 
LOA = -'2; ST'A FPFL G 
LOA'REAL; SKG ERFLGJBRU PLOOP 
LOX =QSQQj BRM TO GET; BRU PLOOPl 
LOX =QQE; BRM QPUT; BRU PLOOPl 

ERF'LG Z I~O 

'EQQEQ ZRO; ADD = U LSH 3; STA GWEOF' 
'LOX ~QQ[Q,; BRM TQGET; BRR EQQEQ 

. . 
LOX =QSQJ BRM GPUT; BRR EQQEQ 

QQEGW, DATA 4 
FILAC ZRO; SIX FILAC2 ' 
FILACI S/\t\i P[\lEXT ... 2; BRR FILAC;' STX FILAC3 

LOX, Pi\)EXT" 2; STX:, FILACLj 
BRN CACC; BRU F'ILACI 
LOt·\ W-JEXT" 2,; LOB FILAC2; iLDX FILAC3- I 

BRN QGETs LOX =QSQ; LDA FILAC4; BRM QPUT 
LOX FILAG3J BRU FILACI 

FILAC2 ZRO 
FILAC3 ZRO 
l'I LAC4 Z RO 

: .. -

CACC ZRO; LOA PH1 .. 2; Sl-<A =BIT3; BRR CACC; STX CACCI 
LOA PTEST,,2J LRSH 15; CAX 

CACCS 
CACCl" 
cAcc'! 

,PTRY 
PTRY 1 

?THY LI 

PTRY3 

LDA CACLST .. 2J STA T; LOXCACCI 
LOA* PTEST .. 2~ BRU* T 
LOA REAL,; ADD =9(0,;' S-:fA ERFLG; (vlIN. CACC 
LOX CACCI; BRR CACC 
ZRO 

ZRO; LD~ ~QSQQ; STX PACLVL 
SKN PNEXT .. 2; BRU PTRY3' 
BWI) PPGET.; BRU PTRY i . 
STX PACPTRJ SRU PAC ACT 
LDA ACTRP 
SKG =-1; LDA =-1; STA ACTR ~ 

LOA W~FLG; ErR RUNOUT; SKN FPFLGJ STAWWEl"LG 
LDX =OQEQ; STX PAGLVL; Si<N PNEXT .. 2; BRR PTRY 
BR(-Jj PPGE:TJ8Rf< PTRY; SRU PTRY 4 

PPGET ZRO; LOA =S\·JTH1.; Si-<f\! ACTR; LOA .=HSHTIM.; STA TJOB 
STX PPHEV;. LOX ,PNEXT .. 2 
SKN RUNDUT; BRR PPGET 
BRM' PGET; BRR PPGET -'. 
MINPPGET; BRRPPGET 



FAC?' ZHO.; LDX =QTl Q.; BRi'·1 FILAC 
LOX =OIOQ; .BRM FILAC 

/ ·8RR FACP 
j 

TOGET ZRO; SI<N Pi\jEXT~2.; BRR TQGET 
CXB; LDX PNEX,T" 2; STX PACPTR 
LOA PNEXT,,2; CBX; BRM ·QGET 
LOA PACPTR; MIN TaGET.; BRR TOGET 

I -

~ACTIVATE PROGRAM 
PACACT LOi-\ =700001B 

Xi'IJA prEST" 2 
STA PPTEST 
[''iIN ACTCNT 
LOA Pi\jEXT~2 

. LOB PP:CLVL 
LOX PPREV. 
BRiVi OGET 

- PACACI LDX PAGPTR 
'LDA PQl)" 2 
Ll~SH 15 
ETR =1778 
STA TTl ivlE 

':;SET UP TLYjE~ TTIME~ AND. ACTR 
LDA =N SQU- l' 
STA TIME 

· STA OTl f·1E 
· LOA = 12 
STA CLPCTR 

(SAVEPTg:ST FOR INT SUD 

(GET PROG OFF QUEUE) 

*CHECK FOR INTERRUPt AND SET UP START LOC (0) 
LOA PPTEST; LRSH 15; CAX 
LOA CACL.ST,,2 
L.RSH 

· ADD 
STA 

15 
=ACTLST 
T ' 

LOX .2ACPTR 
BRU* T 

PACSRT LOA PL~ 2 
STA 0 

PACO VI' LOA PA" 2 
LDB 
LOX 
BRI 

*CAUSE A PRO G 
PACH\lT LOA 

ETR 
LOB 
SKN 
LOB 
CAX 
LOX 
Sl'B* 

· CXA· 
ADD 

PB" 2 
PX~2 
(:) 

I WfERRRUPT 
PPTEST 
=378 

PL,,2 \ 
SBRSRT 

= 1.; l'lRG =BI T0 



STA 
LOX 
BRU 

0' 

PACPTR 
PACOVF 

*ACTI VATl ON 
CACLST 0 

,TEST ROUTI t\!ES 
CAC0 

o 
(3 

g 

10 
1 
o 
2) 

o 
o 
o 

CAGl 
, C,4.C2 
CAC3 
CAC4 

'CACCS 
'CAceF 
C.4.CCF . 
CACCF 
CAC9 
CAC10 

~< SPECI.l\LACTI VATION ROUTINES 
tCTLST Bf.zU PACSRT 

BRU PACINT 

CAca CACR <1~ ( SKCi =0) 
'CAC 1 CACR • ~ ( SK G =0) 
C,!:\C2· CACR· 0~ CS!<G =-1) 
CAC3 CACR i ~ ( Sl{ Ci TTY Ei'IJG> 
CAC4 BRU*, PTEST~2 

GAC9 CACR !O~ (SI{A X2) 
CACl0 CACR l~ C SK G= - l) 

>!<, PHANTO[vj USEf< 
EXPU ZRO 
:{< P.U. SCHEDULER 
PUGOLOA PUCTR 

S!{G =0 . 
8RR EXPU 
LOX 

,PUSCN STX 
LOX 
LOA 
RSH 
STA 
CLA 
LCY 

. STA 
LOA 
'STA 
LRSH 
AXC, 

. \ 

=PUBPTR 
PUCPTR 
0~ 2 
2~2 I 

12 
PUPAC 

1~ 
FILE 
1.~ 2 
PUTST 

,15 

BRU* I ~UCLST~2 
* CAN • T~ PROCESS THI S,' ENTRY 
PUNXT LOX* PUCPTR 

CXA 
SKE PUEPTR 



BRU PUSCN 
8RR EXPU 

* PHANTOf'l USER ACTIVATION TESTS 
PUCLST DATA 

DATA 
DATA 

PUDIO~PUR8T,PUTRTW,~UBRTW,PUCRTW,PUNXT 
PUDHU,PUNXT,PUNXT,PUROF 
PUDSON 

PUDSONLDA FILE;. i'lfRG CPTST..;" STA *+ 1.; Si{S* 3620f218 .. 2 
SRU *+2; BRU PUACT; LD~ REAL; LD~ FJLE 

\ SKG TTYTIM .. 2; BRU PUN~T; BRU PUACT 

* TEST DATA-SET 'TIME OUT 
PUDHU L,DX FI LE 

LOA REAL 
, SKG 

BRU 
BRU' 
I F· - 1 

TTY TIN .. 2 
PUNXT 
PUACT 

* TEST \IF CARD PUNCH READY 
pucpn,r, EXU , Cpn'J 

BRU PUNXT , 
BRU ' PUf}RTH 

:* TEST IF PFHNTER READY 
PUPRTt'J ~XlJ PRT1;,j 

SRU PljNXT 
8RU PUBRTl'} 
ENOl' 

., . 
• oj" TEST IF TAPE READY 
PUTRTl:! LOX flILE: 

LOA FC .. 2 
RSH 15 
ETR =778 
CAl( 
EXU " TRTi,j .. 2 
BRU *+2 
BRU PUNXT 

* TEST t·}- BUFFER 
PUBRTU CLA 

• 

, SKE 
SRU 
Sl{S 

BLK31 
PUNXT 
140008 

, BRU PUNXT 
LOX ' 'FILE 
LOA FA,2 
LRSH / 1 7 
COpy AX .. B 
STX 

, LOA' 
ADD 
STA 
CLA, 

JOB 
PMTP .. 2 
= 200(2l0000B-i'JCME(vj 
P[\1TJOB 

LOX RL3 .. 2 
MIN ACTRP 

TEST W CHANNEL READY 



PUACT\'j 

* TEST 
PUCRThl 

BRlVl 
BRU, 
BRM 
BRU 
LDX 
LDA 
AmI} 
LDB 
STB 
LDA 
ETR 
STA 
LOB 
BRivJ 
BI~U 

BRU 
/' 

BRU 
CARD 
EXU 
,BI~U 
EXU 
BRU 
BRU 

St'jAP , 
PU\'IlXT 
LABEL 
PUACTl 
FILE 
X,'Il2 
l'D~ 2 
fD~2 
DEV 
FC~2 

ADlIJSf< 
BUFF 
PUTST 
ED 
PUGO 
,I • . ,. 
PUGO 

I~EADER READY 
Cl'TH 
PUACT 
CRT\'! 
PUNXT 
PUBRTI'j 

* TEST IF DRUM FILE READY 
PUDlO LOX FILE 

LOA l'D,2 
SXA =OBB 
BD,U' "0 ", , 1 Ul\l/\ T ' 
mm PUACT 

* TEST IF RUBOUT A~PLICABLE 
PUi~8T' ) ... OX 

SXN 
BRU 

FIL,E, 
TTYASG~2 

PURBT2 
L'DX TTY l~SG~2 

" 

LDA =PURBT.I\ 
,B11\'1 SCl'f< 
STX PUPAC . 
BRlJ ,PUACT 

RJRBT2 LOA rPLSn Sl{G =0; BRU PUNXT 
S~<N l'ULST.; BRU PUACT 1.; BRi'1 RCVR 

"PURBTA ZRO 
OIR 
LOA PI fVJ~ 2 
SKA =BIT2+8IT3 
BRU PURST) 
EIR 
BRR PUR8T!:; 

PURSTl MRG X2 
EIR 
STA' PH'l~ 2 
BRU 'PUNXT 

PUROF LDX l'ILEJ SKN TTYASG~2J BRU PUROf1 
LOX TTYASG~2J STX PUPAC; BRM Sl'X 



, LOA! =PljROF!~; BI::;i'1 SCF:,<:; BEU PUACT 
PURbFl LOA =PUGO~100000B; STA PUTST; BRU PUACTI 
PURO FI~ Z RO; LDA Pl;"l" 2; S}(A = BI T2+81 T3; Bi:;;U PUNXT; BFm PUROF'A 
* ACTIVATE P.U. REQUEST ROUTINE 
PUACTLOX PUPAC 

BF(ivj PGET 
BRU 

PU,6.CT,l La>, 
Dlr;; 
LDA 
X,V]A* 
X [,1 A 
ST(\ 
S~< E 

- SRU 
ST)( 
LDA 
LRSH 
S1<R 
CAX' 
EIR 

PUi~f\T 

PUCPTR 

FPULST 
('}",2 

0" 2 
FPULST 
PUEPTR 
*+2, 
PlJEPTR 
PUTST 
1 ~ _J 

PUCTl< 

BRU~ PUCSET,,2 
'" PHANTO!vj USEF( REQUEST PROCESSING PREPARATION 
PUCSST ZRO PUDIOS 

ZI~Oo;: PUTST , 
D.£-\T,6. PUACTW"PUACTW"PUACTW"PUGO 
ZRO~(. PUTST , , 
DATA 'PUACTW"PUACTW 
Z RD* PUTST 
Z RO* PUTST 

* CONTINUE DRUM BRS 
PUDlOS LDX PUPAC; LOA PIM,,2; ETR =(NDTl8IT3; STA PIM,,2; LDX FILE, 

LOr, Xi'l2 
ADi'l I'D" 2 
LDA FC,,2 
ETR ADivj Sk( 
STf4 BUFl;-

3RR PUTSI' 
* i'1Af<E P~ u. Eil.JTRY 
E':;::llj ZRG 

(viI N !~CTR 

STA EPUl; STB EPU2; LDX PUBPTR 
EPU4 OXA; SKE =PUBPTR; BRU EPU3 

LOA [PUI; LOB EPU2 
XtvlA* FPULST 
S~(E ='2),; SRU :H2; BRV; RCVR (PUG OVRF'UJ) 
>1I (\) RUCTR 
)(;viA FPULST 
CAl< 

S'1')( 
)({"lPl 

STA 

PUEPTl~ 

0" 2 
1",2 



STB 2.,2 
EIR 
BRR EPU 

EPU3 LOA 1.,2; LOB· 2.,2; LOX 0.,2; SKE EPUI; BRU EPU4 
CBA; . S{E EPU2; SRU EPULjJ, £1 R; BRR EPU 

EPUI 
EPU2 

:{: GET 
PGET. 

ZRO 
ZRO 

USER TO CORE 

PUPPIC 
PUPAC 
PeiETl 
PTAB':'2 
15 
=1778 
JOB 

~CTRP 

=OBA 
OBAJOB 
PfV1TP.,2 
=2(a000000B-NC{vlE[\1 

(SET UP OBAPOINTER) 

·Zl~O 

STX 
SKN 
SRU 
LOA 
LRSH 
ETR 
ST?\ 
i'lIN 
CAX 
ADO 
STA 
LOA 
ADD 
STA 
LOA
STA 

PMTJOB (SET UPPMT PTR) 

LOX 
UTTY 
PUPAC 

BRftJ . CHRL . 
SRU PGET3 

PGET2 LOX JOB 

STX 
PGETl1'HN 

ETTB.,2 
TJOB 
PGET 

PGET3 ~.DX PUPAC 
BRR PGET 

~!~ SET UP REAL RELABELIN(jl "" 
LABEL ZRO 

STP, RRLI 
STB i~RL2 

ST;< RRL3 
LRRJ 
POT RRLI 
LRR2 
POT RRL2 
LRR3 
POT RRL3 
SRR LABEL 

C-fRL ZRO 
LDA RL 1; 2 
LDB RL2.,2 

, LOX JOB 

-----r" -. 

(SET UP USER TELETYPE) 

SET UPTIME CHARGING 



LDX RL3,2 
BRt"! St'iAP 
BRR CHRL 

, BR(~l LABEL 
l"lI i\J -CARL 
BRR CARL 

*SWAPPER* J.T., HOLLAND 4 MAY 1967 
, 

*THIS SI:JAPPER HORKS IN n'JO MODES: A SCHEDULER ,i'>10DE AND A UTILITY 
*lI.'JODE. THE MODE IS DETERiv'jINED BY THE SETTHJG OF' SF'LG.HHICH ,IS 
':<NEGATI VEF'Ol=( SCHEDULER r~ODE AND NON-NEGATIVE F'Of~ UTILITY' rYJODEo 
*THE SCHEDULER MODE SHOULD ONLY BE USED F'ORCALLSF'ROM PACACT. 
o;:StrjAP I,S - CALLED t·II TH PSEUDO-r~ELABELING IN A., B AND X" IT UNP{I.CKS 
*THE RELABELING INTO THE ARRAY SRT. IF' SF'LG, INDICATES UTILI'TY: " 
*[VJOOE, It COPIES SRT INTO THE t'JORKHlG Ar~RAYi'JSRT. ,OTHERmSE., I'T 
*CONTLNUES TRYING TO F'INb PAGES FOR TH€ ARRAY ALREADY IN- WSRT~ IF' 
*IT SHOULD SUCCEED IN ASSIGNING,PAGES TO EVERY REQUEST IN WSRT., 
,;:IT l,·JILL 'COpy SR'T INTO \,JSRT AND BEGIN PAGE ,ASSIGNI·1ENT. ' IN ANY CASE., 
*SHAP HILL NOT SKI P UNLESS ALL THE PAGES REQUESTED ARE' IN,' CORE~ 
*THUS IN, f.\.LL CALLS TOSl,vAP ,OTHEHTHAN IN PACACT, THERE SHOULD BE, 
*HANG LOOPS IF'SUCCESSFUL S\'JAPPING ISd'IECESSAF~Y. IF' ALL -THE PAGES 
*REQUESTEDARE IN CORE., SWAP WILL SET U~ TAE REAL RELABELING. , 
:f:C\.-JITH THE 'READ ONLY BIT ON FOR EACH\ PAGEIN.THE PROGRAM RELABELIN(1) , 
*ANO RETURN IT IN ~.B., -AND X. THE READ ONLY TRAP ~OUTINE iNTERRO~ATE§ 
*TO SEE WHETHE~ THE pAGE ADDRESSED WAS~REALLY READ 'ONLY. IF' NOT. 
*IT TURNS OF'F THE READ-ONLY BIT, AND T0RNS OF~ THE BIT IN THE " I ." . , .. . 

*PlVJT -ENTRY t'lHI CH -INDICATES A VALID RAD COpy. - THUS" IF A PAGE IS 
*NOT ALTERED. I T (~EED NOT BE t'iRI TTEN OUT., ' F'URTHERMqRE. ON EVERY CALL 
*TO S\·JAP. IT SCANS THE PAGES IN lVJEi\lORY. A L\lRITEIS INITIATED F'OR 
*ANY PAGE vJHI CH HAS NO T BEEN REOUESTED BY SOi''lEBO DY AND DOES NOT 
*HAVE A VALIORAD IMAGE. 

*PMT/SMT STATUS BITS* 
, ' 

*8IT 0 INDICATES ,THAT A VALID, coPy 'OF'TKIS PAGE EXISTS, ON THE RAD 

*81T t'ldEN THIS BIT IS ON. THE PMT ENTRY REALty POINTS TO AN 
* ENTRY IN, THE SC''lT.THE BYTE l\lUMBER -1 S IN THE Af)DRE;:SS F'I ELD. 
* 'IF THIS BIT SHOULD GET TURNED ON ACCIDENTALLY. ALL HELL \-JILL 
* BREAK LOOSE. 
';'BIT 2 ('1GET TUJ<NS T!--I'IS BIT ON l:JHEN IT-'{I.SSIGNS A FRESH 
* PAGE. IT SIGNIF'IES THAT ALTHOUGH THERE IS NO COpy OF THE' 
* PAGE IN CORE., NO 'RAD READ IS REQUIRED. ANY OLQJUNK 
:}: I,HLL DO. 
':'BIT 3 INDICATES THAT THERE IS A VALID GOPY OF' THIS PAGE IN CORE 

*BIT 4 INOICATE~ THAT THERE IS A READ IN PROGRESS. 
,*8It 5 INDICATES TH~t THERE IS A WRITE IN PROGRESS~ 
*BIT 6 INDI·GATES THAT THIS PAGE IS TO 8E,lI.'JADE READ ONLY. 
*8IT 7, IS UNASSIGNED 
*BI T 8 SAY S THAT THI S PAGE, CAN- BE 0CCESSED ONLY BY 'PRO GRArIJS HI Ti-[, 
* EXEC STATUS. 

--~f'--,-



*81 TS 9 THRU 17 CONTAI'N THE rU\D ADDRESS OF THE PP,GE.' 
. *BiT 18 IS THE READ ONLY BIT AND IS ON IF THE PAGE I~ READ ONLY~ 

*81 1'S· 19 TO 23 ·CONTAI N THtREAL PAGE ADDRESS" I F THE PAGE:t S 
:l< IN CORE. IF THERE IS NO VALID CORE IMAGE OF THE PAGE / 
~ THESE BITS SHOULD BE ZERO. 

* m'H STATUS· BI TS* 

*1 F THE ·RivjT ENTRY FO f~ A PAGE I S ALL ZERO" THE PAGE I S UNUSED •. 
*OTHERWISETHE FOLLOWING.CONVENTIONS ~OLD. 

*81T·0 MUST BE ZiRO SINCE tHERE IS A~OTOF .INDIRECT. AQDRESSING 
* THROUGH THE. RMT TABLE 

*BIT 1 HAD BETTER BE 0" SINCE SWAP DOtS A FAIR AMOUNT OF 
* INDIRECT ADDRESSING THROUGHRiltJT" At'iD THE Ii~DEX 81 T 
* BETTER BE 0. . . 
*BI T 2 [,1EANS THAT ON SOiviE CALL TO SbJAP" THI S PAGE HAS ·BEEN ASSI Gl\JED~ 
:I< IN SCHEDULEH MODE .. , THI S PAGE WILL NOT BE AVAILABLE. TO SATI SFY 
*A REQUEST. IN UTILITY MODE THIS BIT WILL BE ON ONLY IF 
::' I T HAS BEEN ASSIGNED TO SATI SF¥ . THE CU1~f<ENT REQUEST. 

*BITS 3THRU 8 ARE NOT USED. 
*BIT 9 MUST BE ZERO BECAUSE OF IND}RECT ADDRESSING VIA THE RMT'TABLE 
*BITS 10 THRU 23 CONTAD] 'THE CORE ADDRESS OF THE P[v1T OR S[\1"[ ENTRY 

./ 
-!. . . ,. WHICH IS RESPONSIBLE FOR THIS PAGE. 

*St'JAP* 

SV1AP ZRO 
BRiVi 
BRiVi 
Bm.'! 
i"l HJ 
BRR 

sm N Z RO 
STA 
STB 

.STX· 
BR[\1 

*DCRL* 

LDA 
STA 
BRiVI 
BRR 

DCRL ZRO 
LDX 

DCHL 1 LDA 
\ 

COPY 

--'--.-

Si·JI N 
GPAGE· 

• i"lKR!l" 
St'iAP 
SUAP 

SHRI 
SI'JE2 
St·lR3 
UPRL 

,. =:- 1 

fo'LFLG 
DCRL' 
SbiIN 

·=-10 
SRTE,,2 
)(B"AX 

INITIALIZE THE SI.tJAPPER· 
SCAN THE REQUESTED PAGES AND START READS . 
MAKE UP RELABELING IF POSSIBLE 
POSSIBLE,,' SO SKIP 

SAVE REGISTER~ IN CASE OF NEED 

UNPACK PSEUDO RELABELING 

INITIALIZE SWAP~FAILURE FLAG 
FIND Pl"lT ENTRIES 

\ 
FETCH PSEUDO~RELABELI~G BYTE 



SlHi =N Cl'-'JEi'/;-1 PMT .oR SivIT? 
BRU DCRL3 SI'VlT 
EAX* P.[viTJOB Cm1PUTE TRUE fT.ODRESS 

DCRL 7 
" 

LOA f;j .. 2 FETCH P(vlT ENTRY 
Sl{A ,=BITI D.oES IT POINT TO- SMT'? 
BRU OCRL4 YES 
C.oPY XA .. BX 
STA SIHE .. 2 

DCRL2 BRX DCRL'l 
BRR OCRL 

OCRL4 COPY AX .. E 
DCHL3 EA~( SiVIT .. 2 

BRU DCRL 7 
, 

*CPAGE* 

CPAGE ZRO 
SKN DRce; BRU *+2; BRUCPAGE6 
BRtv) CHI P 
BRU CPAGE3 

CpAGE6 LOX =-10 
CPAGE! LDA* SRTE .. 2 

CPAGE2 

SXA =BIT3 
Sl{A 
BRU 
BR/, 
LOX 
LDt\';' 
SR;-'i 

-
BRX 

=BIT6 
CPAGE4 

C}, f-'\GE ~ 
=-10 
·SRTE .. 2 
MPAGE 
CPt\GE2 

FETCH P~1;T E'NTRY 
VALID PAGE IN CORE? 
YES .. CA~ WE TOUC~ IT? 

ALL PAGES IN CORE ,L\ND IDLE 

ivJAR}{ THE PAGE 

BRR CPAGE ' RETURN, SKI PPING 
CPAGE3 {viI i\l 

BRF~ . 
CPAGE4 i'lJI N 

8RR 

Cl',tIP ZRO; 
SKA* 
MDl 

'i<GPAGE* 

GPAGl!: ZRO 

8F~R 

.' GP,AGE3 SKN 

FLFLGJ MIN RUNDUT I 

CPAGE 
CPAGE 

CPAGE' 

LOX =-10; LOA =81T5 
SRTE .. 2; BRR CWIPJ BRX *-2 

C\'II P; BRH C\HP -

CHEC}( FOt~ PA GES I N CORE 
YES 

" k 
SKN 
8RR 
LOX 
LOA 
STA 
BRX 

CPAGE ' 
GP/\GE 
t'iEFLG -
PSCN 
FLFLG 
GPAGE 
=-10 
SRTE .. 2 
\'jSRTE .. 2 , 
*-2 

HAVE I:IE FINI SHED t'JI TH THE LAST REQUEST? ' . 
NO.. CAN' r 0.0 ANY ['·10 RE 
YES .. MOVE THIS REQUEST 

, 
'8R~1 PSG,\] , TRY TO GET PAGES FOR THI S GUY 

I 



'SfC~ '\ 'FLfLG 
tv) I N t'H~ F'L G 

F'LFLG , INDICATE FAILURE 
BRR GPAGE 

;l<PSCN SCANS THROUGH THE PAGES REQUESTED. I FMJY SUCH PAGE' IS NOT 
*IN CORE~ PSCN BILL CALL FPAGE TO FIND A~ AVAILABLE PAGE IN MEMORY. 
~;~PSCN \H LL THEN ASSI G('Il 'THE CO RE TO THE PAGE REQUESTED AND HH TI ATE' 
';:A READ. IT WILL ALSO TAKE CARE OF' THE NECESSARY OPERATIOi\JS TO 
*[vlAKE, p., PP.GE READ-ONLY ~ I F' THAT HAS BEl£l\j~~-REQUF;S;rED.· , , 

PSCN 'ZRO 
LOX - =-10 

PSCN 11 LDA = C!\l0T) BI T5,; 01 R.; ETR* \'\jSRTE~ 2; EI R,;. STA*t\jSR1'E~ 2 
SKA' = SI T3+ B1 Tltj+ 37B 
BR('fj 

PSCl\112 BRX 
LOX 

PSCi'>ll LDA* 
SKA 
BRU 

, SKA 
PSGN 10 SKA 

/ 

BRU 
SKA 
BRO 
BRr1 
BRU 

l'iPAGE 
PSCN 11 
=-10 
t.JSlnE~ 2 
=8IT6 
PSCN7 

=811'7; BRU ,p'SCNlS 

- y'ES~FETCH PM1" ENTRY 
SHOULD HE' MAKE THIS PAGE READ ONLY? 
YES 

=B~1'3+BIT4+BIT7 VALID PAGE OR R.EAD Il\l PROGRESS? 
PSCN2 , YES 
~37BPAGE ·ALREADY ASSIGNED? 
PSCN13 YES 
FPAGE ' f\)O~ TRY TO FI NO A PAGE 'FOR THI S ONE 
PSCN14 'NO PAGE AVAILABLE. DEFER READ. 

MRG~ W~RTE~? PUT REAL'PAGE NO IN PMT ENTRY 
SKA =8IT21 PAGE~GRAB~ 

BRU ' PS'b\]5 YES 
PSCN 13 (v!l-<G =BI T4 1\j0~ (>'lARK READ', Il'J PI~UGRESS' 

\'-H N S t'!RCTR 
PSCN3 LOB WSRTE~2 

STA:-:' ~,jSRTE.:> 2 
BRiv] SRADC 

PSCN8 'Bmt, ptlP[-\GE 
PSCN2 . BHX PSCN 1 

PSCN5 
BRR) PSCN 
('-'iRG 
STA* 

,BRU 
S}{A 
BRU 
SKA 
BRU 
~'!RG 
1"11 i\] 

=8IT3 
t·jSHTE~ 2 

PSCl\l8 
=8IT5 
PSCN8, 
=8IT0+408 
PSCN9 
=8IT5 

St'J\'lCTR 
BRU PSCN3 

PSCN9 DI R 
LOA:]: 
l'>'lRG -

, ETR 
=408 
=(NOT) 81 T6' 

PUT RtAD IN ,QUEUE 
/ 

MARK AS)VALID CORE IMAGE 

\'!fUTE IN PROGr~ESS? 
YES 
VALID COpy ON RAD? 
YES 

,MAF;}( HRITEIN PROGRESS 
" 

MARK AS READ ONLY 



STA* \']SRTE" 2 
EIR 
SRU PSCN10 CONTINUE 

PSC[\} 16 NI N fLF'L G; BRU PSCN2 
PSCN14 LOA \'iIRFLG; Si(G ORGC; SRU PSCN16 

LOA =LORQ-ls'SKG DRCC; SRU PSCN16 
LOA;!< HSRTE" 2;i'iJRG =81 T7; STA* \?JSRT.E,2 
["lIN ORCIP; LOA*- ORCIP.; . Sf{A =7774(,H::l00B;ADlVJ ORC!P 
LDA WSRTE,2;STA* DRCIP; MIN ORCC; SRU PSG[\}2 

PSCNi5 t'iIN FLF'LG;SKN toJ:f:PF'LG; BRU PSCf-J,10 
LOA =CNOT)8IT7; DIR; ETR* WSRTE,g 
EIR; STA* WSRTE"2; SRU PSCN10 

*MPAGE* 

't''lPAGE Z RO 
ETR =378 -EXTI~AGT REAL PAGE NUivlBER 
COpy A;,\" i\S /' 
LOA =BIT2; OIR; t'1RGHrvlT,,2; EIR; STA RMT,,2 
LOA SREAL; SUB = 1008; S'TA SREf~L 
STB i"IJPAGE H LOB* H(viT., 2; Sf<8 =40B; LSH ,1J ,LRSH 2; LOB i'1PAGEl \ 
SKG RMA,,2J (DA ~MA.,2 
STA Ri'.1A~.2 ., . 
CBX 
BRR i"iPAGE 

MP f.\CiE 1 Z RO 

*I'PAGE* 

*F'PAGE SCANS THROUGH, REAL MEr"jORY LOOKING FOR A P~,GE \'JHICH CAN BE 
*RELEASEO A[\JD I'!EASSI GNEOo IN SCHEDULEr< ["lODE, IT HILL NOT RELEASE 
*ANY PAGE F'OR WHICH BIT 0.0F' RMT IS S[T., AND WILL RELEASE . 
*THE OLOES1~ SUCH PAGE 'IT F'-INOS. IN UTILI TYMOOE'j ITt-JILL RELEASE 
*AN ASSIG~EO PAGE IF' NECESSARY, AND THE YOUNGEST ON~ F'I~ST; IN 
*NO EVENT WILL F'PAGE RELEASE A PAGE IS THERE IS ANY HAO ACTIVIlY 
*ASSOCIATEOWITH IT. 

rpAGE ZRO 
STX F'PAGE9 
BR[vj OP~.GE 

SRU F'PAGE 1 
BRI'.'] RPAGE 
LOX FPAGE9 
LOB t'lSRTE .. 2 
XXA 
STS i"<tvlT;. 2 
XXA 
t''lI N F'PAGE 
BRR F'PAGE 

F'PAGE 1 BR[vJ SPAGE 
LOX FPAGE9 
BRR t' F'PA,GE' 

F'PAGE9 ZRO 

, 
\ '-- ...... ,-- ., 



*OPic,;GE* 

OPAGE 'ZFW 
LD>( 
LDf-\ 
STl\. 

OP I-\CiE 3 SKN 
SRU 
L.DE1 
S!< B 
SRU 
8RU 
.s~< B 
Sl\U 
LDB* , 
Sk( 8 
Sl< G 
BRU 
LD{~ 

STX 
o PtiGE 1 B Cl" 

~ \J\ 

S~( [\] 

';] Pf-;GE4 

ERt"1C" 2 
OPAGEI 
ER.''iT" 2 
=-1 

OPAGE2 ' 
=BIT2 
OPAGE 1 

, LOCj<ED? ' 
YE:S" IGi\IORE IT 

PERHAPS IT IS ZERO? 

THI S IS OUl-~ BOY 
PAGk ALREADY ASSIGNED? 
YES 

=BIT0+BIT2+40B CAN WE THROW CORE IMAGE AWAY? 
ERl'lJi\" 2 ,YES" OLDEF(? 
OPAGEI NO" LEAVE HIM' ALONE 
EJMA" 2 
o PAGELJ ' 
OPAGE3 
OPA(,E4 

BJ:;;F~ OPAC:;E 
L.OX OPA(,E4 

OP!-\GE2 I'JI l\l 
. crU\ 

CAX 
Si:;;R 

OPAm~LI Z RO 

HPAGE ZRO 
ABC 
S<E 
BRU 
CBA 
f-'" ~-"> ~~., 

"0 f'i.. r~~ 

LOA* 
ETR 
S}( A 
ETE 
ST 1-'\* 
BAC 
S't8 
BRR 

~~~ E 0 F{.C O~::; 

EORCGi ZRO 
EDHCCl2 01 :;~ 

i ... 

DPAGE 

RPAGE' 
RiviT,,2 
=501777NiJB 
=Bl T2 
=101777 Ll08 

R vlT" 2 
F:PAGE 

'FETCH P(:'1'[' ENTH;{ 
RELEASE CORE IMAGE 
PAGE Gj~A8?' 

YES .. THRDt,.1 Al;.1AY VALl 01 Tyi BITS 



SKi'oJ DRCC 
SRU EDRCOJ. 

8)l7.CO 1 LOA 

LOA* 

BEll 
EIR 
Sf<R 
,'\jO P 
CAX 

EOF~Cc! 

= 1 
DRCOP 
Oi~COP 

= 77740Ci2Ji?j8 
*-3 

DRCC 

LOA =(f~OT)BIT7; OIR; ETF; 0,,2.; EIR; ·ST(~ 0..,2 
BRU EDF~CQ2 

*SPAGE SCANS THROUGH REAL MEMORY LOO~ING FOR UNREQUESTEO pAGES 
*WHICH DO NOT HAVE A VALIb RAD,IMAGE. IT INITIATES WRITES FOR 
*EACH SUCH PAGE ~iICH IT FINDS. 

SPl-\GE Z RO 
LOX 

8F~{J 

f3f~U 

= \J SNE:i'-i ":<\)["j Eivj 
Er.;l'~C ... 2 
S?AGEI 

=-1 
=81 T2 
SPAGE 1 . 

!\)O... LO C}\ ED? 
YES ... LEAVE HIM ALONE 

PAGE UNASSIGNED? 
j"'AGf<:: ATTl\CHED? 
NO NE:r!:D TO ~l'iRI IE 

LDA* 
S~\(.\ 

8RU 
\'1 f< (3 

. EF;t·1 T ... 2 
=BIT0+BITS+BIT4+BIT2+488 SHOULD WE WRITE HIM OUT? 
SPAGEI NO 

BF<['!j 
[v'iI n 

=81 IS 

SI'(ADC 

SPAGEI 8RX SPAGE2 
8RE ' SPP..GE \ 

SRADC ZRO 

..... -, .... _-

STA 
STB 
STX -' 

Si~ADC 1 
SRADC2· 
SRf-\OC3 

Sf<f-\ = 81 IS; ["11 i\) \)1 F'F'L r3 
SKA =81T4; MIN RIPFLG 
BRl'-'l (';RC 
LOX ERCL 
{\1 I C\) 

OIR 
8F~H ~ ETC 
BRi·1 RTS 

3 ... 2 

LO.L'I SF<ADCl 

i';lAi=(l< urn TE IN PROC1F~ES,S 

GENERATE WRIIE COMMAND 
CO~\)T NO OF WRITES 

SETUP INTERRUPT ROUTINE 



LOB 
LOX 

( BRR 
SR?I:D C 1 Z HO 
SF,<AOC2 ZRO 

'SRADC3 Z F(O 

GRC ZRO 
CBX 

SRAOC2 
SRAOC3 
SRADC 

L SH . 1'1 
ETR 
LOB' 

[VlRG 
GOPY 
LSH 
ETR 
COpy 
LOX 
BRM 
BRF{ 

['-1i< RL, Z RO 

. = 17Ll000B 

=BI T5 
=BIT0. 
AX"BA' 
5 . 

\ 

, = 377 4 (OlZHa B 
,4B" XA 
= 4'2)008 
RTC 
GF<C 

EXTRACT ABSoLuTE CORE. ADDRESS 
FETCH PiVlT ENTRY 
~HUTE? ' 
YES" MARl< I T SO 

\ " 

EXTRACT RAO ADDRESS 

t'JO RD CO UN T 

SKN FLFLGNO" FAILURE FLAG ON? 
BijU MKRL3 YES" SKIP RETURN 

["lK RL9 SI<[\J F!::iFL G . ,1'1 RST PAS,S TH fW SCHEDUL!£Fd 
BRU MKRL3 YES"OON'T 'SKIP' 
LOX =-H); LOf.l.* Si"\T£,,2.; Sf<A =81T2.; 8RU [\1KRL7 

;vlK RL 6' Br~X ;:;.: - 3 
LOi{ =-8 

H<RL1LOA =L!41777778 
OrR 
E:TR* SRT+8" 2 
EIR 
STA~!< 

Sl:<A
{ViFW 
ETR 
STA 

SRT+8,,2 
=8iT0 
=408, 
=778 
SRT+8,,2 

B RX 1'11< F<L 1 
LOX =-2 . 

~1'<RL2 LOA = 41777778 
OIR 
ETI~;!: Sf-<TE" 2 ' 
EIR 
STI-\* SRTE" 2 
ETR =778 
ST A Sj~TE:" 2 
8RX ;"Ji<HL2 
LOA =-1; STA HEFLG 

____ 1_ 

VALID COPY-ON RAD? 
YES" MAKE It READ-ONLY 



LOX =NSMEM-NMfM 
["KRLS LOA AI)i'JjS~'C; 01 FU f!:TR ERi/IT .. 2; El !~; STA Ei~\"lT .. 2 

LOA ERMA .. 2J LRSH 1; STA E17.MA .. 2 

LOA_ !(>~; )\!"iA SH!!:AL3 LRSH 1; STA SHEALP 
BRM PTRL PUT THE RELABELING BACK TOGE~HEh 
BRR MKRL NO-SKlp RETURN WITH .R~AL RELABELING 

MKRL7 ETR =37B; XMA RRL3; LRR3; POT RRL3J STA MKRLB 
COpy A .. XB; LOX =-4000B% STA 0~2JBRX *-1 
LOA i"1;·<RL3J S'1'A l7.RL3.; LR~"(3_? POTERL3 
CBX; BRU ivl;<RL 6 

;"/1\ RLB Z!~O ( 

r.'A-{ l~L 3 LOf2\. 'SUI:;:1 RESTORE REGISTERS 
LOB Sl .. JF(2 

I 

LOX S\.Jfn 
l\1 I t\J ~~11{ l~L 

13F<R iVj~< F~L Sl< I P 1:; E T Uf~:\] 

*PTl~L* 

PTRL ZRO; CLEAR; LOA SRT+8; LSH 6; MRG SRT+9; STA PTRLI 
LOX =-8; CLAJ MRG SRT+S .. 2; LCY 6; BRX *-2 
LCY 18; LOX PTRLl; BRR PTRL 

PTl:;:L 1 Z 17.0 
/' \ 

:l<UPHL* 

!.J?EL Z RO.; STB UPHL U L. i-;;SH H3; STA SRT 
CLA;-LCY 6; STA SRT+13 CLP,; LCY 6;' STA SRT+2 
CIJ\; 'LCY 6; STA SI:;:'1'+3.; LO,4 UPF~L 1; U;:SH 13.; ST{\ SRT+4 
CLA3 LCY 63 STA SRT+5J CLA; LCY 6; STA SRT+6 
CU\; LCY 6; STI~ Sj~T+7.? C,:(P.; l~SH 6; !!:TR =778; STP. SWf+8 
CLA; LCY 6; STA S17.T+9; BRR UPRL 

UPRL 1 ZRO 

*IRS IS THE CLEANUP ROUTINE CALLED BY THE RAD INTERRUPT 
*PROCESSOR. ON READS~ IT CHECKS FOR A SUCCESSFUL READ .. AND 
*IF SO TURNS ON THE VALID CORE COPY BIT. IN ,ANY CASE IT TURNS 
*OFF THE READ IN PROGRESS BIT. 
~N WRITES .. IT FIRST CHECKS THE WRITE IN PROGR~SS BIT TO SEE IF 
*IT IS STILL ON. IF NOT .. IT FIGURES THAT THE WRITETUR~EO 
*OUT TO BE REDUNDANT .. AND TKE CORE COpy IS ALREADY SUBJECT TO 
':<FURTHER i"jOOI FI CATI O[\j. IF TH E VIR! TE I N PRO GR~=SS BI T. IS SIl LL 
';'ON .. IT TUF~l\]S IT OFF\ Ai'W TUJ~[\jS Of\] THE V,4LIO DEU>1 COP'y BIT IF,' THf~ 
*0RITE WAS SUCCESSFUL. 

$1 I~S Z F~O 
COpy 
LOt< 
t<:;( B 
LOA';: 
S~\B 

BX .. AB 
3 .. 2 

Ri'/lT .. 2 
=BIT0 

FETCH pi',n ENTRY' 
\'J,RI Tl~? 



I F:S 1 

BRU 
s[{A. 

Bt~U 

BRR 

IRS 1 
=BITLJ 
*+2 
IRS 

Sf<R l:;;I!:iFLG; ",lOi;) 
ETR =(NOT)BIT4 
SI{i\j i~ADTRY 

(viRCi = B1 1'3 
STA* F~;vlT .. 2 

S!{ l~ I'J! P FL (i; NO r:i 
SKf4 =BIT5 
BRU *+2 
BF~R 

S}{i'J 
. Ins 
HADTRY 

;vlRG =81 1'0 

'.1 I'""'" f·· 
! t.. ,J 

STILL INTERESTED IN THIS READ~ 
YES 
i\}O 

TURN OFF READ IN PRO~RESS BIT 
UNRECOVERABLE RAD ERROR 
NO .. MARK CORE COpy AS VALID 

STI LL I NTEF~ESTED I:\] THIS t'il~1 IE? 

UNRECOVERABLE RAD ERROR? 

5Tr~ = c;-~o n BI T5; STf-\* FMT .. 2 
. SKN FU:'DTRY.:: BRU I RS2;- . BFm I F~S 

IRS2 SXN DRCC; BRU *+2; BRR IRS 
LDI\ ::: 1 
ADM DRCOP; LDA* DRCO?; SKA =77740~00B; BRU *~3 
SK R DRCC; i\)OP 
XXA.; LDB flj .. 2.> i;:XP,; SI{B =BI T7; 13RU *+2; SHU I i~S2 
CAB; LOA*m'iT .. 2 
ETR =LJ05777LI(l18; STA* I';t'-1T .. 2 
LOA SREALPJ STA RMA .. 2 
MIN RMC .. 2; LOA* FRQLsTJ XMA FROLST· 
ADD ~lJ STA IRCLI 
C8!j, 
SKN WEFLGJ MRC =81T2 
STA El/lT .. 2 
XXA; ETR ;378; MRG 0~2 
ETR =(('»01')BIT7 
!'iiRG =8IT4; STA 
CAX; LRSH 1; ETF< =3774~JB.; STI~* IF~CL 1 
CXA; LSH 2; -ETR =140B; MRG IRS3 
XXA; LSH 11; ETR=34000B 
LDBIRCLl; XXB; STA 1 .. 2; STB 
LOA = 1; 5T1\ 3.., 2 
LVi I [~ RI P FL (~ 
[\1H'-l Sl'mCTR 
SKN I CO Ul\lT; BF~U I HS4 
SIX IRCL; BRMRRETRY 

2..,2 

IRS5MIN lCOUNt; 8RR IRS 
IRS4BRM IRTC; BRU IRS5 
IRS3 EOD 172028 .. 4 

*TRAPR* 

*Tt~f~PR IS THE F~EAO-Oi\JLY TRAP ROUTINE., II CHECf<S TO SEE IF THE 
:J:]:;;Et4[) O"jLY TI:;;AP IS LEGI TIiY1ATE. ' I F SO .. I T B!~M-JCHE:S OFF TO THE 
*DIAGNOSIIC ROUTINE. OTH~RWISE.., IT RESETS THE RELABELING 
*APPROPRIATELY AND TURNS OFF THE VALID RAD COpy BIT. 



$TRAPR ZRO 
STA TRAPRl 
STB TI~APR2 
STX TRAPR3 
LOA TRAPR 
BRi'lj CAE 
NO? 0 
LRSH 1 1 
ETR =7 
iYiUL =3 
:cax 
LOA RHL2· 
LPB Rj~L 1 
LCY 6" 2 
ETR =378 
COpy AX::'XB 
LOA;;' 'RMT,,2 
SKI\ =4138 
BHU TR.4PR4 
DIR 
LDA* RiviT" 2 

·ETR XX 
STA* R~ljT,,2 

,EI R 
CBX 
LDP, RRL 1 
LDB RRL~' 
LCY 0,,2 
ETR X;( 
RCY 0" 2 
LOX RRL3 
BRillj LA8EL 
LOA T}-~APRI 

LOB TF<APR2 
LOX TRAPR3 
SRI TRAPR 

TRAPI~4 LOA TR(\PF{ 
- STA (?J 

LDA TRAPRI 
STA SS01 
LDA TRAPR2 
STA .SSf212 
LOA TRAPR3 
STA SSt2j3 
SRU ",ITRAP 

TRAPRI ZRO 
TRAPR2 ZRO 
TRAPR3 ZRO 

\ 

*FLAGS" POINTERS AND STORAGE* 

St'!Rl Z RO 
Si'JR2 ZRO 

COMPUTE EFFECTIVE ADDRESS 
~E DON'T CARi ABOUT IN~IR~CT,ADDRESSING 

/. 

GET BYTE NUf'-1BER 
CO,'11PUTE SKI FT 

GET REAL RELABELING 

EXTRAGT pAGE NUMBER 

GET PMT/SMT EN7RY 
REALLY READ ONLY? 
YES 

TURN OFF 'VALID .RAD· COpy· BIT· 

, i 

TURN OFF READ ONLY B1T 

RESET THE RELABELING 

. \ 

RETURN TO PROGRAM 

SET THINGS UP FOR THE TRAP ROUTIN 



St<JR3 Z no 

DRCI? DATA DRCG 
DRCOP DATA DRCG 
DRCC DATl\ - 1 
DRCG BSS . . LDRQ 

D?nA -LDW:;) 
SREAL DATA 37777777B 
SR~ALP DATA 37777777B 
$\'!I PFLG DAT~; - 1 
RI PFL G DATA - 1 
\'jl'JEFLG DATA -1 
RU!'-JOUT DATA-l 
hlEF'LG DATA' , - 1 
ACTEP .. 
FPF'L G 
F'L F'L G 
SRY 
SRTE 
t·JSHT 

, 
\'JSRTE 
HRL 1 
RRL2 
RRL3 

DATA 
ZRO 
ZRO 
BSS 
EQU 
RPT 
O'ATA 
ENDR 
EQU 
ZRO 
ZRO 
ZRO 

-2 
o 
{0 
10 

10 
Si"iT 

NEGATIVE I~'NO WRITES IN PROGRESS 

l\jEGATI VE I F'~;JSRT IS El'-'lPTY 

NON-NEGATIVE FIRST PASS THRU SCHEDULER 
IFNON~NEGATI~E~ THE SWAP HAS-FAILED 
TABLE FOR UNPACKING RELABELING ' 

* READ OR'WRITE 2K (BRS 104~ 105) 
~'JSYB LDB· =RT!:l 

BHU RSY B+1 
.RSYB LOB =RTG 

STB RSYBTI 
ETR = 3Lj000B 
SKN PQU~ 2 
BHu TRAP 
CAt( 
LOB 0 .. 6 . 
STBCJ .. 6' 
13 Rr ... ) QTH 
LDB SSl?J2 

= Ll00!JB . 
RSYBT 1 

BRM DISAJ LOX EReL; ADM 3 .. 2; DIRJ BRM rRTC 
BRM RTS; SRU ARWD2 

. mSYBI ZRO; LD>( I ReL 1; LDA 3~ 2;, LRSH 6; l\IIRG PU1SK 
CAX; SKN RADTRY,; iViI N PL .. 2; LOA PI [v} .. 2 
ETR =CNOT)BIT3J STA PIM,2; BRR RSYBI 

RSYBTI ZRO 

PACLVL ZRO 
. PPRE\j ZRO 
PPTEST ZRO 



I 

PUCT SSS 
$EPUCT3 EQU 
5.:EPUCT, EOU 
SEPUC['Jj3 EQU 
FPULST ZRO 
PUBPTH ZRO 
PUCTR ZRO 
PUCTRI ZRO 
PUCPTR ZRO 
PUEPTR ZRO 
PUPAC ZRO 
PUTST ZRO 
$PUTI [Vi , ZRO 
$ARCVRA ZP.O 

;< 

f\JPUQ'l~ 3,' 
PUCT+NPUQ* 3+3 
PUCT+NPUQ* 3 
PUCT+NPUO* 3- 3' 

3600 

~ CLOCK ROUTINES AND 'TABLES 

* QJTAB - ZRO NF'QU NUr'lBER OF' CL'OCf( CYCLES I(\j QUANTUM 
QTH1E, ZRO " 

TIt-'IE ZRO' 
1fT I IV]E Z RO 

,CLOC1{3 zno 
:;, CLOC}( INTRm,JPT ROUTINE AVGo TI1ViE= 0 04?- 1>15, 
CLINT ZRO 

(IiI l\l 

f'.1 I i\J'l~ 

Sl{N 

j~EAL 

TJOB 
CLINT 

MVJ STIi'/iE 
SKj'..j ACTR; ~JjIN ,i-mEAL 
SKS 14000B; MIN WBTIM 
CATE; iviI (..j CETI M 

SKR A,RCVRA 
BPT4 
BRp'l RCVR 
SKR 
SI<R 
8RI 
Sk\N 
S~<N 

TTPlE; NOP 
TImt 
CLINT 

,NRCU BRI-CLINT 
, ACTR', 

SRU CLOUT$ SKROTIME; BRI CLINT; SKi\! TTH1E 
3m' CLINT 

CLOUT EOi"l 22A00B; Sl<R CLPCTR;, BRI CLI,NT 
ARr·iI SATI t·]; (\'iIN .CLINTI..;,_ BRI CLINT', 

SCLINTA SKRCLINTI; Nap; SKN ATII; BRU *+2; SRU INT31B 
LOA =TRAP; STA ATII; STA CLPCTR; BRU IN131B 

$CLINTI DATA -1 ,i . 

SCLPCTR DATA 3600 
, \ 

* FAST CLOCK (POWER OFF INTERRUPT) 
Pt'lF'I Z ):(0 

BRI - Pt'iF'I 



:0;.: BES' S FOR TH1H~ G 
RTEX LOX JOS 

LDA- Errs .. 2 
STi), 5S01 
BRU 

RREl\L- L D_14 
POP/\ 
j:<EAL 

LOB OMINJ LOX SS03; BRU XPOP 
UREAL MUL =1727024B 

S!(B 
AOD 
ADD 
STl\ 
LOX 
LOB 
1'1 I c"] 

BRU 

= 1 
RE!\L 

=OII 
('iREC 1 

\'!f~EC 1 LJ 

. 10 
popmilS 
*+-1 

CG)O 

L 0(-\ 

LDA 
Sf< G 

PA .. 2 
I .. C,Sf\ G I~EAL) 

TIivlE 
= 1 

BRU SSC!O 
BFW POPK 

:ECOi'JT 2RO; Ct\F; LDA = 16*20iZl00B; LDB DGHBIT; LDX =Lj l21/)0:::}B 
BRM GDAG; BRU *-4; B2M G86; 8RU GONTA 

SLOAD BRM. GB6; BRU GONIA 

:-~~ 

EST,cIRT 

l<!ESET 1 

F~CVR 1 
RCVR2 
1~CVR3 
$f'l:CVF;; 

ZRO 
Ct{F 
L Of), 
LDB 
LOX 
B·F~f"l 

HLT 
'BRIV! 
BRR 

ZRO 
ZRO 
ZRO 
Z rIO 

= Dri PBND';,: 2((J 00 (2l B 
DC\'!BI T 
= LJ00!J0B 
(JDl\C 
(J 
GB6 
F~STAFn 

STA RCVRIJ STB RCVR2; STX RCVR3 
ARMI =6000008; GKF 
BRI =,;:+ 1 
SKNNDGL; BRU *-1; SKN NRGL; BRU *-1 
BR:VJ F;START 
BRU GONTA RE INITIALIZE SYSTEM- MUST RE BITMAP 

*: SY STEI'1 SH'IRT 
SSETSET BRM GB6 



BRU SETSA 

~ GET DRUM BLOCK IN A INTO REAL CORE ADORESS IN B 
(;;D.I\C ZRO i() 

ARt'll! 

STB 
LRSH 
STP, 
LOA 
ETR 

CXA. 
ETH 
LCY 
STA 
LSH 
LOA 
ETR 
C8X 
F?SH 
CXB 

= 6(2) (2i~j '~\0 f3 
GDBCI_ 
6 
GDBOL+ 1 
l,D::3CL 
.1\0('1 Sf< 

.' 14 

=777778 
14 
C~D8CL+ 2 
19 
GDBCL 
= 1 L1(](3(008 

LSH 5 . 
['j] S:G = 10 SD E 
STA.. GDl1C3 

GDI),C 1 RSF< 
BRU :«-1 
ALR 
POT . GDI3CL+ 1 
1;:0 D* 1 CCH30S 

GD?\C3 BRJ:i: 
eOT 
S){i\j 

BFW 

(lDBCL+ 2 
C1DBCL 

8i~U ;;:+ 2 
r<F~F 

RSE: 
Br .. m ClOA.C 
RSR 
BRU :}:-.3 

CETE 
BR)~ (~DAC 

(-iiJAC2 BFm 
GDBeL OATA 
GOBO Z R.o 

GDAC 
C-iOi\C 
40100B .. 13.0 0 

LOX GOSO 
STX GOAO 
LD>( = 40(J!2JB 
8rw GDAC+ 1 

~ GET SlM INTO REAL BLOCK 6 
(iB 6 z: i~O (J 

DI S1.'J 



T Sl\! 
LOA (VlS:'~T 

LSH 5 
ETR =3774Zl008 
LDB =3121(21008 
BR(vJ GOBC 
HLT (~ 

LOA =607B;STARRL3; LRR3; pbT RRL3 

QPUT 
J 

I 

QGET 

QSCH 

BRl< GB6 

QU,EUE fWUTINES 

ZRO 
LOB 2 .. 2 
XXA 
STB PNEXT .. 2 
XXA 
LOB 1.:,2 
STi'l 1 .. 2:: 
CBX 
STA PNEXT .. 2 
BRR QPUT , 
ZRO 
STA PNEXT .. 2 
XXB 
Si{G =0, 
BRR OGf!:T 
STB PNXTP i .. 2 
BRR QGET 
ZRO; X\"lA PTEST .. 2 
EOR '=7000008 
Si<A_ = 770000!(JB; BRU *:+!2; BRFi QSCH· 
LOA PNEXT .. 2; STA QSCH1;STX ~SCH4; LDA =OTI 

OSCH2 SKG =05 BRU~QSCH3; SUB =PNEXT;CAB 
OSCH3 CAX; LOA PNEXT .. 2;· SKE QSCH4; BRU DSCH2; LDA QSCHI 

BRi"l OGET 
LDX QSCHLj 
BRR ascI-! 

Osel-! 1 'ZRO 
OSCHLj ZRO ... 
~. 

* INTERRUPT LOGIC 

II R ZRO 
,S!{A plic'l .. 2 
BRU *+2' 
BRR IIR 
STA II.Rl 
srx 11 R2 

·01 R 
EOR PlrfJ .. 2 
EIR 
STA P Il''l .. 2 

-.-,""- ..-



CLEAf( 
LOA I I HI 
NOD ,24, 
CXA 
SUB =500000B-2 
Ci\li~ 

CAB 
LOX II R2 
LOA PTEST .. 2 
S1{ E = 70~jlZl(iJ L!B 
B}~U I I i~:3 
LOA PIi:l .. 2 

STB 
LOA 

IlR 
IIFn 
PPTH .. 2 

RSH 12 
CAX 
BRtvl DF~( 

LOB IlRl 
II R3 CBA 

LD)\ 
BRiv] -
CXA 

I I R2 
QSCH 

\'vjf~G XI' 
LOX=QIO 
BRi\'j ,GJPUT 
LOX ,11R2 
t:lI(\] IIR 
B!~R II R 

II R 1 ZRO 
I I F~2 Z r~iJ 

(NDN-TERMINABLE BRS) 

* SEARCH FORK STRUCTURE ANOINTERRUPT 
SI R ,ZRO 

STA SIt\1 
LDtI. PPTR .. 2 
\"]E G PL (V] SK 
CA>( 
LDA 
LRSH -' 

PPTR .. 2 
12 

SI E2 Sl( A" 
BRU 

'PRl!j Si~ 
51 R3 

S1 RLl LOA \ 'PPT!~-, 2 
pr~\'JjSK 

SI f=(S 

SI FI3 

SRU 
'BRR 

, ';'+2 
SI R ' 

r-1RG PLMSK 
CA;( 

I 

LDA SIRl 

SRU SI j~4 
SIR 

B}~R SI F! 



C{\~\ 

LOA SI RI 
SRi'.] I I H 
Sl\U *+2 
SRU SIRS 
LOA PG)U .. 2 
BWJ SIF<2 

SI F( 1 ZRO 
DJO 


