3BRS IDENT 6/30/67
#« ENTRY PSINTS

ENTRY TFCo2
ENTRY TRAPB)CPUP, 18P, NTRPB, TRPB
ENTRY T,BSX,5801,8802,5503)BST)EPBPX.BSE
ENTRY MGETaMPUTaTRAP)MDEL s NTRAP, TRAPS
ENTRY MX01,MS03,MX13
ENTRY TRAP1 2 TRAPM, TRAPR
ENTRY RFK)TFK)FKSTW,HFK ) GFK) SCFK,DFK
# ENTRIES FREM MDBG
ENTRY PBsPX,PPBANFBRK,DBTEP

*

» 'SBRMY, 'SBRR'2'EXS! 6/28/66

» .
SBRM = PBPD 170000008+ 1,1,0s1
sMB S§TX SS03; EAX# 0) XXA; ETR ADMSK
MRG =40040000B; XMA Q; EBR s40000B; STA#* 0
CXAs LDX 85035 BRR O

*
SBRR PBRD 17100000B+1,1,044

SRB S§TX $S03; LDX» 04 gAx 0464 STX T; LDX SS03; BRR# T (TIME #g ys)
*

» EXECUTE INSTRUCTIBN AND SKIP
* INPUT; EXS Y
* Y IS LOBC 8F INSTRUCTIBN T8 EXECUTE. Y MAY CONTAIN A BRM.
* Y WILL BE EXECUTED IN SYSTEM MBDE.
EXS PBRD 152000008, 4,1,0s1
XSP 8TX §S03; LDX PACPTR; SKN PQUs2; BRM TRAPB
LDX SS03; LDX# 0) STX XSP1; LDX SS03
XgP{ ZR8, BRR Qs MIN 0; BRR 0

'BRS!' 9/27/65
THIS ROUTINE DISPATCHES ON THE ADDRESS BF A !BRS!

-1 % ® % & ¥

ZRBs* UNIVERSA[ TEMPBRARY STORAGE
BSX ZR3)» BRS EXIT
$801 ZR8)* SAVE (A)



$502  ZRBi#* SAVE (B)
SS03  ZRB;i#* SAVE (X)
*

BRS PBPD 17300000B»1,1,0.1

BS STA SSQ1s STB 85023 STX SS035 EAX#% 0
LDA 2=4000CB; ADM Q
CXA3; ETR ADMSK; SKG =BSTU<BST; BRY BS1

BET BRM TRAPB (Q)j BRU MBNBPN; BRU MBNCLS; BRM TRAPB
BRU MPT (4); BRU SSCH; BRU SSIN; BRM TRAPB
BRU I68H (8); BRU FKST; BRU PPAN; BRU C!B
BRY CET (12); BRY SKl; BRU DEB;s NBP O
NBP 1 (16); NOBP 25 NBP 3 NBP 4%
NGP 5 (20); BRU FNA; BRM TRAPB; BRU LNKS
BRY LNKC (24); BRU MSGS; BRU SKR8BUT; BRU ASTT
BRY RSTT (28); BRU (C8B; BRU FKRD; BRU FKWT
BRY FKTM (32); EAX GETSTR; EAX BUTMSG; EAX BUTSTR
EAX BUTNUM (36); EAX GSLBBK; EAX GETNUM; BRM TRAPB
BRY RDET (40); BRU I8BRET; BRU RREALJ BRU RDRL
BRY STRI, (44); BRU S@8; BRY NRBUT; BRU SR8BUT
NBP 6 (48); BRU SRIRj; BRU FFIX; BRU FFLT
NBP 1002B (52); NBP 1003B: BRU RRSB; BRU MRSRB
BRY MBEX (56); BRU CGB8; BRY SSMF; BRY CBRF
NBP 9 (60); (BRM TRAPE3 BRM TRAPB; BRM TRAPSH
BRM TRAPB (64); BRM TRAPB) BRU DFDLJ BRU DFER
BRYU EBSM (68); BRU GBSM; BRM TRAPB; BRY SKXEC
BRY EXDMS (72); BRU EPPAN; BRU FSWT: BRY FSF2Z
BRU FSMT (76); BRU FSTM; BRU SAIR; BRY SIIR
BRY MBRG (80); BRU WREAL; BRU SWSF; BRM TRAPB
BRM TRAPB (84)1 BRU SETBP3 BRY CLR8P; 3RY DFRX
BRU RTEX (88)) BRU FSCF; BRU DFR; NBP 10048
BRM TRAPB (92); BRM TRAPB; BRM TRAPB; N8P 7
NBP 8 (96); BRM TRAPB; BRM TRAPB; BRM TRAPB
BRM TRAPB (100); BRM TRAPB; BRM TRAPB; BRM TRAPR
BRY RSYB (104); BRY WSYB; BRU FKWAj; BRU FKRA
BRY FKTA (108)) BRU DMS; BRU RDU; BRU BRSRET
BRY TS8FF (112); BRU DFCDs BRU MTDI; BRM TRAPB
BRU RURL (116); BRY SURL; BRU TGET; BRU TREL
BRY APMTE (120); BRU DPMTE; BRU MPAN; BRM TRAPB



IF

BRY
BRY
BRU
BRY
BRU

ENDF

BSTU BRM
BS1 LDA
LDA

*

Vi
ARD (BE+1,124); BRU AWD; BRU CARRY; BRU PEBRS
SDBM (BE+5,128); BRU TTYON; BRY BPTEST; BRU CRASH
ROSYB (BE+3,132); BRY WDSYB; BRU CRSW; BRU TIMINT
SETSW (BE+13,136); BRM TRAPB; BRU RDPGE; BRU MFSYS

CKBUF (BE+17:140); BRM TRAPB} N8P 10

TRAPB .
BST,25 STA BSX; SKA #2000000B; BRYU BSE
$801; DX PACPTR) EXU B8SX (GS IF DIRECT)

» CHECK FOBR CL,ASS 2 BRS

BSE DX

*

03 STX SBRSRT) SKA =1000000B; BRY BSE2

» CLASS 3 BRS SETUP AND RETURN RBUTINE
+ EXEC BRS'S

»

UBRSET |,DA
BRM
STA
RSH
LDX
LDA
LDX
LDA
LDA
LDX
LDA
LDA

*

# CLASS 2

NFORKJ SKG =Q; BRM TRAPB

GFK} BRU FKSTW; BRM STFKi MRG Xéi LDX FKO4 (NEW PACPTR)
PRUs2) DA BSX; RCY 93 ETR =37B; CAX; LDA BRSTV,2

12; STA T; LDA s4001B; LCY 123 STA O

PACPTR; DA RL1,2; STA UBRL1; DB RL2,2) STB UBRL2
sNCMEM»10000008+10000B; MRG T; CLB

FKO4; STA RL1,2; STB RL2,2; LDA SS01; STA PAs2; STA UBA
BSXJ ETR 377783 ADD Qi STA PLs2

sEXECL) RSH 15; LDA JOBBJ LSH 15; MRG X5; STA PTAB,2
STFK2 (NEW XPB)

SS025 STA PBs2) STA UBBJ LDA SS03; STA PXs2; STA UBX
SBRSRT; STA Q; STA UPL; LDB =700004B; BRU PBPST

MBNITEBR BRS!'S

# SAVE RETURN

BSEZ2  LDX
*

sUBRSETs STX 0; LDA SSQ1i LDX SS03; BRU#* BSX

*
* RETURN FRBM CLASS 2 BRS!'S



EPBPX SKN TIME; BRR SBRSRT
SKN TTIME) SKN ACTR; BRU #+2; BRR SBRSRT , ]
STA $S01; STB SS02; STX SS03J DA SBRSRT; STA 03 BRU SG8&
*
»
» BRS 111 RETURN FREBM EXEC BRS'!'S (CLASS 3/4)
BRSRET LLDA PPTRs21 MRG PLMSK; CAX
LDA PTEST,»2; SKE =700004B; BRM TRAPB; SUB =333 STA PTEST,2
LDA UPL: STA 0} STX TFQO1) LDX PACPTR; BRM DFK
LDX TFQ1s LDA PIM,2; LRSH 33 ETR =s7; MRG X4&
STA XPB; CLBJ STB EXEC1s LDB =«1; DA PTAB,2i SKA X2; STB EXEC1!
$TX PACPTR) BRM CHRLj} BRM TRAPB; BRU PBPX

# BRS 46 SET NBNeTERMINABILITY

NRBUT SKN PQUs23 BRM TRAPB; DA PIM,2; MRG X1J STA PIMs2; BRU PBPX

#» BRS 26 SKIP IF TERMINATIBN PENDING

SKROYT DA PIMa2; SKA X2; MIN 0; BRU PBPX

» BRS 47 CLEAR NBNsTERMINABILITY

SROUT SKN PQUs2) BRM TRAPB; LDA PIM,2; SKA X1: sau *+2) BRU PEPX
ETR 3477777778 STIA-PIMy237 8BRU PACGE S

* BRS 90 DECLARE FBRK FBR RUBBUT

DFR CXA3 LDX UTTY; STA TTYASGs22; BRU PBPX

*

* MEMBRY ALLOCATIGN | 8GIC
»

» ASSIGN A PBSITIGBN IN PMT

PMGET ZR8) LDX JB8Bi LDA PMA,2;5 SKA =27700000B8; BRU #+2} BRR PMGET
ETR 27784 STA SMGET; CLA; LDX aNCMEM=1; BRU MGET4

MGETY EAX 1,2} BKE* PMTJB8B; BRU MGET4; MIN PMGET; BRR PMGET

MGET4 SKR SMGETS BRY MGET1; BRR PMGET

# ASSIGN A PBSITION IN SMT

SMGET ZR8; ABC; LDX #=aNSMT

SMG1  SKE SMTE.2; BRU SMG2; CXAj; ADD =NSMT; MIN SMGETs BRR SMGET

SMG2 BRX SMG1; BRR SMGET



*
*

*

GET A BLBCK 8F MEMBRY
#» INPUT; A=CORE ADDRESS IN PAGE. INDIRECT BIT IF MEMBRY MUST
. CBME FRBM AN UPPER FORK..
" BsNUMBER T8 ADD T8 PMAs X=PACPTR
MGET  ZR8; BRM MXQ1; SKE =0; (BRY _@XQS”
LDA ==23 STA MX09; LDX MS03
# SCAN FBR |.BCAL OR FIXED MEMBRY FORK
MGET11 S8TX MXQ8; LDA RL1,2; LDB RL2s2; LDX MXQ7) MIN MXQ9
LCY 0.2; SKA 577QOQOQQELWQEQTTGET121 LDX MXO8 i
SKN PIM,2; BRY #+2; (BRU MXO3] SKN PTAB,2
BRY MGET13 (CHECK HIGHER FBRKS FIRST)
LDA PMTA; SKA. 540000B; (BRY MX03
MIN MX09j; BRM PMGET; (BRU MX03 \x),,
STX MGTS2) BRM PMTA; (¢ ”ﬁwvzp LDX MS03
s PROPAGATE NEW BYTE AS NECESSARY
MGET10 STX MX08; LDA RL1,2; LDB RL2.2; LDX MXQ7
LCY 0,27 RCY 18; MRG MGTS2; LCY 18; RCY 0.2
LDX MX08; STA RL1s23 STB RL2:2
LDA PPTR,2; MRG PLMSK; CAX; SKR MX0%®; BRY MGET10
» BET UP NEW MAP AND CLEAR BLBCK
LDX MSQ3; BRM CHRLj; GRU MX03D LDX MSO1} EAX 4000Bs6
COPY XAs»Bj MRG =23600000B; ¢ STA MGET14; LDX ==+4000B
MGET14 STB 400Q0Bs6; BRX MGET14; (BRU MX0%—
MGET12 LRSH 18; LDX MS03) BRU MGETI W
MGET13 LDA PPTR,2: MRG PLMSK; CAX;\FRU MGET11 B oam™
o I . = *‘2 RS ’nff,‘,c
v ASSIGN BLOCK IN PMT 2
PMTA  ZR8; STX MGTS1; CLEAR; SKN MGTS5; BRU MGET3 (ASSIGN TS BLBCK)
LDA RMAP
SKE =0; BRY MGET9; BRR PMTA (N8B RBOGM)
MGET9 DX =13 NOBD 243 CXAj CNA (PAGE NBs)j CBPY AX
WDA X4} LRSH 042) CXB; EBR =i} ETR RMAP
STA RMAP; CBPY BX.B
MGET3 DA JBB; SUB =1) LSH 4; CNA3} RCH 1200B (CNA,CXA)
LSH S5 (RAD ADDRs); ADD =NSSP} |SH 1}
MRG X43 LDX MGTS1s STA* PMTJUBB; LDX JBB; LDA PMA,2
SKG X2; ADD MSQ2; STA PMA,25 MIN PMTA; BRR PMTA




*
*

» RELEASE MEMBRY )

MPUT ZRB; BRM MPUTA; BRU *+2; MIN MPUT; BRR MRUT
»

MGTS{ ZR®

MGTS2 ZRS

*

*

»
MPUTA ZR8; BRM MX01) SKG =NCMEM=1; BRM TRAPB
CAX; LDA# PMTJOGB} SKE =0j SKA X1; BRM TRAPB
SKA X23 BRU *+2; BRU MPUTZ2
CXBs LDX MSQ3; SKN PQRU.2: BRM TRAPB; CBX
MPUT2 BRM MDELJ BRU MX13
»

# INPUT: XsRELABELING BYTE.
MDEL  ZR8j STX MDEL1; LDX a=NPAC#NPPAR
MDEL4 STX MDEL2s LDA PTAB,2; RCY 15; ETR 2778
SKE ,J8Bs BRU MDEL7+1; LDA RL{,2; LDB RL2s2
LDX JBBJ LDX RL3,2; BRM UPRL
DX s=10; LDA MDEL1; STA MDEL3
MDELS SKE SRTE.2; BRU MDEL6; STX MDEL3
CLA; STA SRTE,2; LDA MDEL1
MDEL6 BRX MDELS: SKN MDE(L3; BRU MDEL7; BRM PTRL; STX MDEL3
LDX MDEL2; STA RL1,2; STB RL2,2; LDX J8B; LDA MDEL3; STA RL3,2
MDEL7 LDX MDEL2s EAX NPPARe1,6; BRX MDEL4
LOX JBB; LDA PMA,2; SKG X2; ADD =100000B=1008; STA PMA,2
: LDA MDEL1s AXC; XMA= PMTJBBs SKA X4; BRU MDELS
MDEL9 CABJ ETR =378; COPY AX,BA,B; STB RMT,2; STB RMA,»2
MPUT3 RSH 6; ETR 3178 (PAGE NBe); SKE =0; BRU #¢?
BRY MPUT4 (TS BLOCK)) CAXs LDA X43 LRSH 042
MRG RMAP; STA RMAP
MPUT4 BRM RSAM
LDX PACPTR: LDA RL1,2; LDB RL2,2} LDX JBB; LDX RL3.2
BRM SWAP; BRM TRAPB; STX BRRL,3
BRM LABEL s BRR MDEL
MDEL8 SKA X1; BRU #+2; BRU MPUT3; CBPY AX.B
LDA SMT,2; SKA =17600000B; BRU MDEL10; STB SMT,2; BRU MDELS



MDEL 10 SUB =22000008) STA SMT,2; BRR MDEL
$MGTSS DATA =1} TS BLOCK ASSIGNMENT FLAG.

»
MDEL1 ZRe
MDELZ2 ZRS
MDEL3 ZR®

» COMMBN ENTRY FBR MGET,MPUT,CHKRS

» GET RELABELING BYTE INTO A

« INPUT; A=zADDRas IN PAGE, X=PACPTR

MX01  ZR8: STA PMTA; ETR =34000B; STA MSQ1; STB MS02; STX MSC3
LDX MX01; LDB =1,2; STB MX00; LRSH 115 STA MX05s; MyUL =3
LDX MS03; LDA RL1s2; LDX RL2s2; XXB; STX MX07
RCY 18) LCY 0,23 ETR =77B) STA MX06; BRR MXO1

*

MX13 | ,DX MS03; BRM CHRL) BRU MXQ3
MX04 MIN MXQQ

MX03 DA MSO1; LDX MSQ3; BRR MX00

*

MS01 ZR8 0 ADDRe BF 1ST WEBRD IN PAGE
M802 ZR@ Q CONSTANT FBR MBDIFYING PMA [N PMTA
MS03 ZR8 Q PACPTR

MXQ0 ZR8 0 RETURN FBR MGET B8R MPUT

MX0S ZR8 0 PAGE NUMBER

MX0é ZR6 0 RELABEL ING BYTE

MXQ7 {R8 0 RELABELLING BYTE INDEX

*

MX08 ZR8

MX09 ZR8B

*

# 'MBEX','MBRO!')'APMTE 1, 'DPMTE ', 'MPTY  6/30/66

%

+ BRS'S FBR MBDIFYING THE MEMBRY TABLES

»

# BRS 86 MAKE BLBCK EXEC

# INPUT{ A=PMT NBy IF BIT Q BF Az}, MAKE BLBCK EXEC.



* IF BIT Q 8F A=s0s MAKE BLBCK N8BT EXEC.
# BUTPUT: BIT O BF As] IF BLBCK WAS FBRMERLY EXEC.
MBEX  SKN PQUs2s5 BRM TRAPB; ETR =77B; BRM CRTA} BRM TRAPB; MRG X2
SKN SSQ1s EBR X25 XMA 0,25 LCY 1
MBEXY ETR X4; XMA SSQ1) ETR =77B; ADM SS01; BRU PBPX
»
+ BRS 80 MAKE BLBCK READ BNLY
# INPUT; A=PMY NBs IF A LT Os MAKE FILE RBe BTHERWISE, READ=WRITE
* BUTPUT: AsFBRMER STATE BF PMT ENTRY
MBRS ETR =77B) STA MBROé&; BRM CRTA; BRM TRAPB; STA CRTA
SKA X2; BRU MBRB1s (DA MBRB&) SKG =NCMEM=1; BRy MBRE}
MBRB2 DA 0,2) SKE =0; BRU #+2; BRM TRAPB; SKN SS0Q1:; BRU MBRS3
SKA =40B; BRY MBROS5; MRG s40Bj STA 042
§KA X&; BRU MBROS5) BRM BMW; BRM RTS
SKN NRCL.4 BRU #=1; BRU MBRB4
MBRO3 ETR =(NB8T)40B; STA 0,2; SKA X4; BRU MBRES
MBRB4 | DX PACPTR; BRM CHRL; BRM TRAPB
MBRES | DA CRTA; LCY 18; BRU MBEX}
MBRBY XXB; SKN PQUs2; BRM TRAPBJ CBX; BRYU MBRE2
MBRB6 ZRB 0
*

» BRS 120 ADD A PAGE FBR SPECIFIED PMT ENTY.

# INPUT} A=RELe BYTE

APMTE SKN PQUs2) BRM TRAPB; SKG sNCMEM=1; BRM TRAPB; AXC
SKE# PMTJBB; BRM TRAPBJ LDB =«100000B+100B; STB MS02
LDA sTRAP=1; STA MX00; BRM PMTA; BRU MTRAP; BRU PBPX

*

» BRS 121 DELETES PMT ENTRY

* INPUT: A=RE|s BYTE

DPMTE ETR =277B; SKG s0; BRU POPX; SKG sNCMEMe1; BRM TRAPB (SMT ENTRY)
STA MDELJ BRM CRTA; BRU POPX
CBX; SKA X2; BRU DPMTE! (EXEC PAGE)

DPMTE2 | DX MDEL: BRM MDEL; BRU PBPX

DPMTE1 SKN PQUs2; BRM TRAPB; BRY DPMTE?

. .

* BRS & DELETES A PMT ENTRY. REMBVES PMT PBINTER

* FRBM ALL BTHER FBRKS.

* INPUT: A=ADDRs IN PAGE T8 RELEASE,

MPT BRM MPUT; BRM TRAPB; BRU PBPX



COMPUTE RELABELING TABLE ADDRESS
INPUT: AsPSEUDB=REL. BYTE
BUTPUT: A=PMT ENTRY, BsINPUT X, XsPMT/SMT ADDRESS
RETURN SKIPS IF PMT IS NBT EQUAL ZERB.
CRTA ZRB) COPY XBsAXj) SKG =NCMEM=1; BRU CRTAl
EAX* PMT,J8B; LDA 0,2; SKA X1} BRY CRTA}
CRTA2 SKE =03 MIN CRTA; BRR CRTA
CRTAL ADD =SMT; CAX; LDA 0,2; BRU CRTA2
»

* &k & X

*

'RDRL'2 'RUR'» 'STRL ', 'SURL' 6/28/66
READ AND SET RELABELING

* ¥ ¥ ® %

BRS 43 READ FBRK RELABELING
RORL  LDA RLi,2) LDB RLZ,2) LDX S$S03; BRY XPBP
. |

» BRS 116 READ PRBGRAM RELABELING FRBM TS BLBCK
RURL SKN PQYs2; BRM TRAPB; LDA UPRRL1; LDB UPRRL2) LDX SS03; BRU XPBP
*

» BRS 44 SET FBRK RELABELING
STRL LDA X4;3 SKN PQU,2: BRU #+2; BRU #+4

LDA X6; SKN EXEC1s LDA X2i CAX
STRL2 LDA SS01; BRM SCRLi BRM TRAPB; LDA SS03J LDB Ss02
STA RL1+2) STB RL2,2) BRM CHRL; BRM TRAPB; BRU PBPX
*
#« BRS 117 SET PRBGRAM RELABELING IN TS BLBCK
SURL  SKN PQU.,2i BRM TRAPB; AXC} SKE UEXFLG) BRU #*#3
LDA X23 BRYU #*+4; LDA X4 SKN UEXFLGs MRG X2; XXA
BRM SCRLs BRM TRPB: LDA SSQi: LDB §S02
STA UPRRL1; STB UPRRL2:; BRU PBPX

»

#» UNPACK RELABELING AND CHECK FOR LEGALITY.

# INPUTE AsRLi» BsRL2

# INPUTS X=X2 FBR USER, XsX6 FBR SUBSYSTEM, X#X4 FBR SYSTEM

» BUTPUT: X=PACPTR

#» N8 SKIP: A PMT ENTRY=0) B8R USER TRIED TE RELABEL AN EXEC PAGE.
» SKIP! RELABELING BK.

SCRY, ZRO; STX STRLS; XXA; ETR X235 XXA



STX 8TRL4J CLX3 BRM UPRL

LDX ==10
STRL,3 DA SRTEs2: SKG =NCMEMe1; BRU STRLS&
STR,7 BRM CRTA; BRR SCRL: CBX

SKA STRL#4J BRR SCRL; BRX STRL3; MIN SCRL: LDX PACPTR; BRR SCRL
STRLE SKN STRL5s BRU #+2; BRU STRL7; SKE 30; BRR SCRL} BRU STRL7
STRL&4 ZIR® 0 0 FBR EXEC
STRLLE ZR8 0 PBSITIVE FBR USER STATUS

*

YEBSM!, 'GBSM! T7/15/66
BRS'S FOR MODIFYING SMT

BRS 69 PUT SMT PBINTER INT8 PMT
INPUT: A=SMT NUMBER
BUTPUT! A=PMT NUMBER
BSM SKN EXECYs BRM TRAPB; LDX PACPTR; LDA SSO1
SKG sNSMT=1; SKG =Q; BRM TRAPB; COPY XBsAX; LDA SMT,2
SKE =0; BRU #+2; BRM TRAPB; SKA X2; BRU GBSM1
GBSM2 BRM PMGET; BRY MTRAP; CXA; XMA SS0O1

& & & ¥ & & %

IF Vi
ADD X5
ELSF 1
ADD X6
ENDF

LDX 8SQ17 STA+ PMTJBB; CAX

LDA 20000085 ADM SMT,2; BRU POPX
GBSMY XXB; SKN PQUs2; BRM TRAPB; XXB; BRU GBSM2
»

iF =V8]
#» BRS 68 PUT PMT ENTRY INTB SMT
# INPUT: A=PMT RELe BYTE
* BUTPUT!: AsSMT RELs BYTE
EBSM SKN PGYs2) BRM TRAPB; BRM SMGET; BRU MTRAP; XMA SS01
XXA3 ADD EBSM3; XMA« PMTJBB; LDX SS01s STA SMT,2; BRU PBPX

IF Vi
EBSM3 ZRE8 NSMT,}
ENDF

ELSF 1



EBSM3 ZRB NSMT,6
ENDF

TRAP ROUTINES

SIMULATED RYBBUT

TERMINATES THE SPECIFIED NBe OF FBRKS UP T8 THE

FIRST EXEC FORK.

INPUT! AsNB, BF FBRKS T8 TERMINATE.,

BRS 73

EPPAN SUB aij STA TFK

EPPANY SKR TFK; BRY #+2; BRU PPAN; STX PACPTR
LDA PPTRs2i MRG PLMSK; CBPY XB,AX
SKN PQUa2s2} BRU EPPAN]; STB PACPTR

» BRS 10

PPAN LDA O CLB: BRM PTRAP

*

* & & ¥ % % %

*

*

»

#» BRS 74§ SKIP IF EXFLG SETs SET BsUEXFLG VALUE.
* VEXFLG VALUE! 1 0 w1 =2

» EXEC TYPE? 1 NEITHER BBTH e

SKXEC DB UEXFLG; STB §502) SKN UEXFLG) BRU POPX; MIN () BRU PBPX
*

+ BRS BE+16 MAKE FORK SYSTEM STATUS

MFSYS GSKE =765432108; BRM TRAPB '
LDX JBBJ LDA =1400000Q0B; SKA CPARW,2; BRY #»+2; BRM TRAPB
LOX PACPTR: LDA X4; MRG PGQU,2; STA PQU.2; BRY PBPX

* & &

« ILLEGAL INSTRUCTIBN TRAP ’
TRAPI ZR®) STA SSQ1j STB SS02; STX S$S03;5 LDA TRAPI; LDB =1; BRM PTRAP
*

«GENERAL TRAP LBGIC
PTRAP ZR8; (DX PACPTR} SKG ==1; BRU #+2; LDA Q; ETR =50037777B
STA PLs2s LDA SSO01; STA PA,2; SKN XPB; BRM MBNCR



LOX XPB; LDA SS02) STA PB,s2
LDA SS035 STA PXs2; LDX PACPTR
BRM RFK; BRM TFK; BRYy PACGS
«ILLEGA, SYSPBP EXIT
TRAPS ZR8; BRM TRAPB
NTRPB ZRB 0
NTRAP BRM MPPACT; BRM TRAPB
TRPB  BSS 0O
TRAPB ZRS 0
TRAP LDA 0; LDB =1; BRM PTRAP
#READ=ONLY TRAP
TRAPR ZRB; STA SS01) STB SS02; STX $S03; LDA TRAPR; STA 03 BRU MTRAP
#MEMBRY TRAP
TRAPM ZRB} STA TX01s STB TX02; STX TX03
LDA TRAPM; ETR 35003777783 STA TX0Q; BRM CAE; MRG =40000B ',
LDX PACPTR; DB s»100000B+100B; BRM MGET; BRU TX05 '
RBVs LDA TX00s LCY 1; LSH
LDA TX01; LDB TX02; LDX TX03; BRU* TX00Q
TX05  LDA TXQ14 STA SS0%1; LDA TX02; STA §S02) LDA TX03) STA 5503
LDA TXQ0;) SKA X4j); STA O
MTRAP DX PACPTR; LDA s10000008; BRM IlR; BRU MTPAN; BRU PBPINT
MTPAN DA 0; LDB =2; BRM PTRAP

TX00  ZRB
TX01 RO
TX02 ZR@
TX03 ZR8

&

COMPUTE EFFECTIVE B8UT=B8F=-BBUNDS ADDRESS

# INPUT: AsTRAP LBC»

BUTPUT: AsADDRESS B8R X4 IF P8P CAUSED TRBUBLE

N@ SKIP:\PBP BR PsLBCs BRANCHED T8

- TIME = f14 + N CY LT

CAE ZRB; STA CAEl) STX CAE3

CAEL{1 BRM CEX; LDA+ CAE1l; BRU CAE4

# ADDRESS FBUND

CAES | DA CAE1J BRR CAE

#» ADDRESS NBT FOUND

CAE4 kDA CEX3) STA CAE2; SKA X1; BRU CAE6: LDA IABIT: ADM CAE}
LOX CAE3s BRM CEXJ EAX# CAEL1J BRU CAE7

» INDIRECT ADDRESS CHAIN BUT=8F«BBUNDS

* ¥



LDA s=40000B5 ADM CAE1; BRU CAES

CAE8 | DA CAE1) ETR X&) MRG CEX3; ETR 360037777B; STA CAE1

CAE9 DX CAE3; BRM CEX; LDA* CAE1; BRU CAES8; BRU CAES

# POP CAUSED TROUBLE

CAE6 | DA X&j; BRR CAE

» CHECK FOR EXU» BTHERWISE X CONTAINS BAD ADDRESS

CAE7  CXAj ETR =400377778; STA CAEL; LDA CAE2; ESBR EXUW
SKA =2177000008B; BRU CAE10; DX CAE3; BRU CAE1l1l

* N8BT EXy

CAELQ MIN CAE) BRyU CAES

CAEL  ZR®
CAE2  ZR®
CAE3  ZRO
EXUW  EXY 0

IABIT ZRA« 0

« EXECUTE NEXT INSTRUCTIBN AND SKIP IF BUT=BF«BBUNDS

* TIME = 31 + N CY

CEX ZRO; MIN CEX) STA CEX1j LDA CEX2; XMA 41B; STA CEX3; EXU» CEX
CEX4  XMA CEX3j STA 41BJ LDA CEXl; BRR CEX

# BUT#O8F BBUNDS IF WE CBME MERE

CEX2  BRU #+1; MIN CEX) BRU CEX4

CEX] ZR8 Q0  SAVE A
CEX3 ZRG Q0  CONTENTS BF A AS A RESULT BF EXECUTING NEXT INSTR.

+ BRS 122
» SIMULATE MEMBRY TRAP FRBM EXEC BRS.
» INPUT: AsCBRE ADDR.
MPAN | DA PQUs23 EBR X6 SKA X6J BRM TRAPB
LOA PPTR.2; MRG PLMSK; CAX; LDA SSQi
LDB ##100000B+100B; BRM MGET; BRY *+2; BRU POPX
» MEMBRY TRAP
kDA SSQ1; STA UPLJ BRU MTRAP



F Vi

M PARIT% INTERRUPT RBUTINES

CPUP  ZRBJ STA CPA; STB CPB; STX CPX; SKN CPUP; BRM MCR
MIN CPUPC) LDA CPUP; STA TRAP!; LDA CPA; BRI #+1
BRY TRAPI+}

*

18P ZR8; EBD 12000B8; PIN I18PI; STA IPA; STX IPX
MIN 16PC; SKN 8P BRU #+2; BRM MCR (USER M8DE)
LDA I8Pl STA+ 18PP; MIN 18PP; (DA EI8BPL; LDX =18PL
SKG I6PP; STX I8PP; LDA IPA; LDX IPX; BRI 18P

CPA ZR@

cPB ZR8

CPX ZRB

{1PA ZR8

I1PX ZRS

18PP DATA 18P
16PL BSS 15
EIGPL DATA »
18P] ZR8

»
MCR ZRB; CKFj; DIR; BRyU# +

*

PEBRS BRS BE+4
READS BF SETS A WORD IN THE MONITBR.
INPUT: Xs=LBCs BF WBRD
READS IF B IS POBSITIVE.
SETS WBRD T3 CONTENTS 8F A IF B IS NEGATIVE.
BUTPUT: AsFORMER CBNTENTS B8F WBRD:
PEBRS SKN EXEC1) BRYU #+2; BRU #*+33 SKN PQU,2; BRM TRAPB
LDA SS03; SKG =177777B; SKG ==1; BRM TRAPB
RSH 11 ETR #37Bj MRG =600Bs XMA RRL3; STA PEBR?
LRR3; POT RRL3; CLAJ LSH 11
LDB =77B) SKB RR{3; ADD 2340008
SKN PQUs2; BRU PEBRS}s SKN SS02; BRU PEBRS1
CAX; LDA SSO01; XMA 0,2
PEBRS2 STA SS04: LDA PEB2; XMA RRL3J LRR3; PBT RRL 34 BRY PEPX
PEBRS] CAX; LDA 0,23 BRU PEBRS?2

* ® &k %

* & ¥ %



g ]
w
™

ZR2 0 TEMP STBARAGE FB8R RRL3

SETSW  BRS BE+13

SEY SW]TCHES FBR MBNITBR AND EXEC

INPUT: A=NEW SWITCH VALUEe XsSWITCH NUMBER,
BUTPUT: A=z8LD SWITCH VALUE.

ETSW SKN PQYs24 BRM TRAPB; DX SS03; XMA SWEX,2
8TA SSQ1) BRU PBPX

N * & ¥ « « P

BRS BE+15 READ PAGE FROM RAD
INPUT? AsSMT PBINTER
QUTPUT: B=RAD ADDRESS @R UNCHANGED
DPGE SKN PQY,2) BRM TRAPB; COBPY AX,B; SKG aNCMEM=1
SKG #0; BRM TRAPBJ SKN SMT,2; BRY *+2; BRU PBPX
LDA =sRTC) STA RSYBT1, LDA SMT,2; ETR 1777008
LRSH 1; STA SS0Q2) LDA SMT,2; ETR =37B; LSH 11; BRU RSYB2

% % % % %

ENDF
+ TRAPPED MBN]TBR FEATURES
TRP SSMF s CBRF 2 SWSF
TRP ASTTIRSTT,LNKSILNKC,MSGS,EBSM
TRP FSWT:FSTMJFSFZJFSMTlFSCFJRRSB:MRSB

*

TRAPPED EXEC FEATURES
TRP “*'ENSﬁrENSM1@N$HIE§SF:GS3F:HELP$:HEtPH
TRRere L CRBY S ECSAVE P ECPLAT ECFNDUGECESE T
TRP RGDEF »RGDEL , SGDEF » SGDEL

*

* FERK LBGIC

»

#« FIND HIGHEST FORK IN STRUGCTURE

HFK ZR@

HMFKL LDA PPTR,2; SKA PRMSK; BRU #»+2; BRR HFK
MRG PLMSKJ CAXj BRY HFK1

# GET FBRK ENTRYe PUT PPB INTE PIM,



GFK ZR8) LDA FPLST; SKG =0; BRR GFK
SUB =PPTR} COPY AX,A
XMA PPTR,2;5 STA FPLST; MIN GFK; BRR GFK
#« PUT NEW FBRK 8N Qle
# SET PDOWN(BLD)SNEW, PDOWN(NEW)=Q
» PFORK(NEW)=8LD)» PPAR(NEW)=2PDBWN(BLD)
STFK ZRB; STX FKO43 SKR NFBRK; BRU #+2; BRM MBNCR
LDX PPB; LDB PB,2: STB PPB; CXB; STB STFK2
LSH 33 LDX FKQ#) STB PIMs2; CXA
LDX =Q18; BRM QPUT; DX PACPTR; LSH 12
ETR PLMSK; XMA PPTR,2; CAB; ETR PRMSK; ADM PPTR,2
LDA FKO4i XXA; ETR PRMSK; STA PPTR,2; LDA PACDMB) STA PTEST,2
LDX PACPTR; CLA; RSH 3; LDA QUTAB; LSH 15; BRR STFK
STFK2 ZR% 0O XPB FBR NEW FORK
#» DELETE PAC ENTRY WHBSE PACT PTR IS GIVEN IN X
DFK ZRE) STX DFOL; LDA =700000B; BRM QSCH
# REMBVED FROM QUEUE IF DISMISSED
LDA PPTR,2; SKA PRMSK; BRU #+%#2; BRR DFK (EXEC NBT DELETED)
MIN NFBRK
* REMBVE PB PBINTER
LDA PIMs2s RSH 31 ETR =7; LDX PPB; XXA
STA PBjs2; STX PPB; LDX DFO1; LDA PPTR,2
MRG PLMSK}; CABj; LDA #1; SKA PIM,2; BRY DFO6 (INTs)
DFO8  CXAs LDX UTTY
# PFBRK IN Bs PACT PTR IN A
SKE TYYASG,2) BRU #+2; STB TTYASG,2 (PRBPAGATE RUBBUT 'UP!)
# PUT PFBRK IN X, PDBWN(PFBRK) IN A
- CBXJ LDA PPTYR,2; RSH 123 SKE DFQ1; BRU DFQ2
< COPY XBsAX; LDA PQU,2; SKA PRMSK; BRU DFO3
*» LLAST FORK ON PDBWN T8 BE CLEAREDw» PUT PFBRK IN X, PACT PTR IN B
\XXB1 LDA PPTR,2; ETR PRMSK; STA PPTR,2; COPY BX,BA
« PUT PACT ENTRY BN FPLST
DFQ4  ADD =PPTRJ XMA FPLST; STA PPTR,2; BRR DFK
« MBVE PDOWN BVER
DFO3  CBPY BX,B (NEW PDEWN IN A,PFBRK N X)j LCY 12
XMA PPTR,2J ETR PRMSK; ADM PPTR,2
DFO5 DX DFQ1; CXA) BRU DFO4
#» SEARCH PPAR THEN REMBVE
DF02  CAX:; LDA PQUs2; MRG PLMSK; SKE DFO1; BRU DFQ2



CBRPY XBsAX3 LDA PQU,2; ETR PRMSK; CBX
XMA PQUs2;5 ETR PLMSK; ADM PQU,2; BRU DFO5
IF VS

« REMBVE INTERRUPT FROM P,

DFO6  EBR PIMs2) STA PIM,2; LDX PUBPTR

DFOS  CXAj SKE sPUBPTR; BRY DFOQ7; LDX DFQ1; LDA PPTR,2
MRG PLMSK; BRU DF08

OF07  LDX 0,24 LDA 3,2} ETR #77B3 SKE UTTY; BRU DFO9
LDA 1,23 SKE DF010; BRU DFOQ9
LDA 3,25 RSH 12) MRG PLMSK; SKE DFQ1:; BRU DFO9
LDA PUDEAD: STA 1,2) BRYU DFO9

DFOL10 7 PUTIM

ENDF
DFOL  ZR®
# SEARCH SUBSIDIARY FARK STRUCTURE FOBR SPECIFIED FOBRK
* §K]P IF PRESENT, N8 SKIP IF TERMINATED

SHFK  ZR8; DA PPTR,2) SKA PLMSK; BRY #+2; BRR SHFK; RSH 12
SHFO! CAXs LDA PTAB,2; EBR SSOL; SKA ADMSK; BRU »+3

MIN SHFKj BRR SHFK

LDA PQU,2; SKA PRMSK; BRU #+2) BRR SHFK; MRG PLMSK; BRU SHFO}
» SCAN FOBRK STRUCTURE AND BPERATE

* Az OPERATIBN

* Xs PACPTR

* THE BPERATIBN SPECs BY A IS CALLED WITH CBRRECT PACPTR IN X
* PERFBRMS 8P FOR ALL LOBWER AND PARALLEL FBRKS.

SCFK  ZRB@j; STA SCF0Qi; STB SCF02) STX SCFO03
% SCAN T8 LBCAL 'BoTTEM!
SCFO6  SKN PPTR,2; BRU SCFQ7

LDA PPTR,2; RSH {23 CAX: BRU SCFO6
SCFO? CXA3 SKE SCF03; BRy SCF0S5 '
» PERFBRM B8P AND EXIT '

BRM» SCFQ1s LDB SCF02; LDX scroa; BRR $CFK
SCFOS8 LDA PQUs2) SKA PRMSK; BRY SCFO8 ¢ ~1fa~;
» PERFORM 8P AND G& 1'yp!

LDA PPTRs2; MRG PLMSK; STA SCFOQ4; BRM# SCFO1; LDXx SCFO4s BRU SCFO7

* PERFBRM 8P AND GB 'PARALLEL'
SCFQ8 MRG PLMSK; STA SCFQ4; BRM# SCFQ1; LDX SCFO4; BRU SCFQ6
SCFO1 ZRB 0O  OPERATIEN
SCF02 ZRB® 0  STATUS WERD



SCFO3 IRB 0 PACPTR
SCFQ4 ZR8

*
# TERMINATE FBRK STRUCTURE
* INPUT: XsPACPTR BF LBWER F8RK
TFK  ZRO; LDA PPTR,2; STA TFOl; LDA PTAB,2; STA TFD6
LDA =DFKj3 BRM SCFKj; LLDA TFQ1; STX TFO1; SKA PRMSK; BRU TFO2
*» EXEC TOP=|EVEL PANIC
LDA PACDMB; STA PTEST:Q: SKN XPBj; BRM MBNCR
LDX XPBs LDA EXECL6,4 .
$TA PXs2 (SAVE STATUS); LDx TFOi
LDA TFCO1: XMA PL,2; STA TFCO?
LDA PQU22) ETR 34777777783 STA PGU,2; BRU TFOS
» BRDINARY RPANIC
TFO02 MRG PLMSK; COPY AX,AB; LDA PIM,2; RSH 3; ETR =73 STA TFO7
CxBs LDA PTEST,23 EBR =7000008
SKA =7700000Bj5 BRY TFO3
» DISMISSED BN ACTe CBND» 7
CAX3 BRU #.2
BRY TFO3 (ACTIVE); BRU TFO4 (BRS31); BRU TFO5 (BRS 106)
BRYU TFO8 (PERFBRMING EXEC BRS); BRY TFQ4 (BRS 109)
BRY IFEO% (BRS 9) ' i
#» CAUSE INTERRUPT IF ARMED
TFO3 DA =400000B;5 CBXs BRM IIR; NBP; BRR TFK
# DISMISSED FBR BRS 106
TFOS  CBXJ MIN PL.2
# PERFORMING EXEC BRS
TFO8 | .DA PACDMB; CBXj; STA PTEST,23 MIN PLs2
LDA TFQ&) ETR ADMSK; STA PA2; LDA SCFQ2
SKN XPBj BRM MBNCR
LDX TFQ73 STA PX,2; CBX
TFO9 CXAs STX TFO06; LDX =Ql8; BRM QPUT: LDX TF06; BRR TFK
# DISMISSED 8N BRS 31 B8R BRS 109 f
TFO4  CBX; LDA YF0&) EBR PA,25 SKA ADMSK; BRU TFQ3; BRY TFQR
TFO1 IR8
TFO6 ZRB® 0 PANIC TABLE ADDRESS
TFO7 ZR8 0  FBRK NUMBER FBR HIGHER FB8RK
TFCOL ZRO EXECPas4
TFCO2 ZR8 0 PL BEFBRE 1T BECAME EXECPas#4



*
» READ FBRK STATUS
» INPUT: Bs=STATUS, XsPACPTR B8F FBRK T8 BE READ
RFK. ZR8) LLDA PQUs2; EBR X6i SKA xe; BRu RF12
DA PPTR,23 MRG PLMSK; CAX.txal i ;
RF12 LDA =RFQ6) BRM SCFKj LDX SQP033 BRM CHRL; BRU #=2
LOB SCFQ2s5 LLDX SCF03; BRR RFK
*
# INPUT: X=PACPTR 8F | .BWER BR PARALLEL FORK»
RFO6 ZR8
STX RFQ8; LDX J8BI LDX RL3:2% CLAB
BRM SWAP; BRY %=1 (HANG); BRM LABEL; LDX RFOQ8
LDA PL,2; SKA X4} BRU #+2; | DA SBRSRT; STA RF14
CXA; EBR SCF03; SKA ADMSK; BRU RF10 i
LDOB SCFQ2; SKB X4 BRY #+2; BRU RFQ7 ‘
RF10 | ,DA PTESTs2; LDB =el; SKE PACDMB; (DB =2 Lf:avua ' ~
RFO7  LDA PQUs#2) EBR X6J) SKA X635 BRU #+3; CXA3 BRY RF11 (EXEC BRST
DA PPTRy2; SKA PRMSK; BRU #+2; CXA (TBP=LEVEL EXEC)
RF11 MRG PLMSKJ STA RF13; STB FKQ4
LDA PIMs23 RSH 33 ETR 373 STA RF1I5 "~ .
LDA PTABs2:; ETR ADMSK; MRG X4; STA RFoa
CXAj) ADD RFCO1; STA RF09} STA RF16
LDA RFQ8; ETR =340008; LRSH 11; MUL =3
LDX RF$3; LDA RL1s,2; LDX RL2#22; XXB: RCY 18; LCY 0;2
ETR 877B; CLBj RCY 0,2 LCY 18
LDX JBBJ LDX RL3,2; BRM SWAP;} BRU #e1 (PANIC TABLE PAGE AND TS)
BRM LABELS LDA RFl4; STA* RFQ8; MIN RFQ8; LDX 3=3
RFO9  LDA PL&,23 STA¥ RFO8; MIN RFO8; EAX 1,2; CXB
LDX RF15; LDA PBa2; STA* RF08:; MIN RFO8
LDA PX,2) STA» RFO8; MIN RFO8; CBX
RF16 DA PL4s23 STA% RFC8; MIN RF08; BRX %3
L.DA FKO#; STA* RF08; BRR RF06

RFO8  ZR8
RFi3  ZRS
RF14 ZRQ -

RF15 ZR8 O PB PBINTER 8F FBRK TO READ
RFCO1L LDA PL4,2
»

# BRS 9 START SUBSIDIARY FBRK



# INPUT} SS01=A=BITS + PANIC TABLE ADDRESS

»*

»
FKST

BITS: QuSYSTEM, 1sPANIC TABLE RE_e2 2=PR8BPs RUBBUT
3=FIXED MEMBRYs» 4= 8CAL MEMBRY, 5=SUBSYSTEM STATYS
ETR s3777B; ADD =6; SKA =4000B; BRM TRAPB (PANIC TABLE BVERLAP)
.DA SSQ1; BRM SHFK) BRU %+2; BRM TRAPB (TRIED T8 RESTART SAME FBRK)
LDA NFBRK} SKG =0; BRM TRAPB
BRM GFKj BRU FKSTW (DISMISS UNTIL PACT SLBT FREE)) BRM STFK
LDB SSQ1s SKB X4; SKN PQUs2; BRU #+2; MRG X4} DX FKO4; STA PGUs2
ETR X43; STA FKQ9A
LDA PIM,2; SKB =40000Q00B; MRG X4; STA PIM,2
CBAJ ETR ADMSK; LLRSH 15; LDA JB8Bs LSH 15
SKB =2000000B) MRG X4; SKB =1000000Bs SKN EXECH
BRU #+2; MRG X2; MRG X1; STA PTAB,?2
SKN FKQ9A: BRU #+2; BRU FKQ7B; SKA X2; BRU #+3
LDA X2}) BRU #*+2; LDA X6i STA FK09A

* PRBPAGATE TTYASG DOWN IF CALLED FOR

FKO7B
FKO7A

# STORE RELABELLINGs INITIAL AsBaXsl

FKO9

*« PICK
FKQ8

FKO8B

LDA UTTY; SKG ==1; BRU FKO7A

CAX: LRA FKO4; SKB X1 STA TTYASG.2

LOX PACPTR) LDA SSQ1; SKA X2i BRY FKQ8

.DA RL1,2) LDB RL2,2

LDX FKQSA; BRM SCRL; BRU FK08B; LDX PACPTR

LDA RL1:,2) LDB RL2,2

LDX FKQ4; STA RL1,2; STB RL2s2; LDX SSO1

LDA 2263 LDB 3,6} LDX STFK2) STA PBs2; STB PXa2

LDX SSQ1s LDA =el) STA 626 (SET STATUS WD T8O RUNNING)
LDB 1,6 LDA 046) ETR =50037777B; SKN (Q; BRU *+2) MRG X4
LDX FKQ&4; STA PLs2; STB PA,2; DX PACPTR

SKN EXEC1s BRU #+2; BRU PBPX: LDB £700006B; BRYU PBPST

JP RELABELLING FRBM PANIC TABLE

CAX: LDA 4,63 LDB 5,63 LDX FKO9A

BRM SCRLJ BRU FKO8Bj) LDX S801) LDA 4,6; LDB 5265 BRU FKO9
LOX FKQ43 BRM DFK; BRM TRAPR

» DISMISS UNTIL PACT SLBT 1S RELEASED

FKSTW

LDB =FPLST; BRU IBQDMS

FKO9A ZRS O STOBRAGE FBR RELABELLING STATUS
*

« BRS 3%

* WAIT FBR SPECIFIED FERK T8 TERMINATE



# INPUT: A=sPANIC TABLE ADDRs
» BUTPUT: XsSTATUS
FKWT  BRM SHFK; BRU FKO1; DB -7000029: BRU PBPST
# READ STATUS 8F SPECIFIED F8RK
FKRD BRM SHFK; BRU FKQO1; DB ®»1J) BRM RFK
FKOY  LDx SS01; LDA 6,65 STA SS03) BRU PBPX
« BRS 32 TERMINATE SPECIFIED FORK
FKTYM  BRM SHFK; BRU FKO01; LDB =<1; BRM RFK; BRM TFK; BRU FKO}
*
« BRS 106
# WAIT FBR ANY FBRK T8 TERMINATE
FKWA SKN PPTR,23 BRUY PBPX; LDB =700003B; BRU PBPSTY
» BRS 108 TERMINATE ALL SUBSIDIARY FBRKS
FKTA SKN PPTR,2: BRY PBPX; LDB =FKO2
FKO3 STB FKQ4; LDA PPTR,2; RSH 12
FKO5 MRG PLMSK) CAX; LDB ==1; BRM#* FKQ4
LOA PQUs2) SKA PRMSK; BRU FKOS5; BRU PBPX
FKQ2 ZR8; BRM RFK; BRM TFK; BRR FKO2
« BRS 107 READ STATUS BF ALL SUBSIDIARY FORKS
FKRA  SKN PPTR,2; BRU PBPX; LDB =RFK; BRY FK03
FKOk  ZRB

# PRBGRAMMED INTERRUPT L(BGIC

*

« BRS 49  READ INTRRUPTS

SRIR | DA PIM,23 ETR %37777000B; LDX SS03J BRY XP@P
L

« BRS 79  CAUSE INTERRUPT

# INPUT: AuINTs NOs

IF VS

SIIR SKG =1Q; SKG =4; BRM TRAPB; CAX
ELSF 1

SlIR SKG 320 SKG =4; BRM TRAPB; CAX
ENDF

LDA 340000008; RSH 0,2; LDX PACPTR; BRM SIRj BRY P8PX; BRY PBPX
»*
#« BRS 78 ARM INTERRPYTS

1F V5
SAIR  ETR =3777000B) SKN PGUs2; ETR 237760008



SAIR

*

* %

éHgFPIM;%; ETR a7400Q7778B; ADM PIM,2; BRY PBPX
=l §

ETR 2377777783 STA PIMs2} BRU PBPX

ENDF

IF V5

BRS BE+12  INTERRUPT AFTER A SPECIFIED TIME.
INPUT) AEMASKs  BsTIME IN MS,  X=INTERRUPT N8,

# Py ENTRY} 2,2=REAL, 3,24 O=11sPACPTR, 12w17=2INTe NO»

TIMINT

TIMINS
TIMING
TIMINZ
ENDBRS

ETR =3777000B3 SKN PQUs2; ETR =37760008B; MRG =1
XMA PIMs2) STA TIMIN4; ETR s74000777B3 ADM PIM,2
LDA =4; SKA PIM,2; BRU TIMIN3

CBAj Myl =1727024B (CBNVERT MSECs T8 CLBCK TICKS)
SKB X4; ADD =1; ADD REALJ CBPY AX,B; LDA SS03
ETR =37B) SKG =2310) SKG =43 BRM TRAPB; LRSH 6

LDA PACPTR; LSH $2; MRG UTTY} CBPY AX,XB; DA TIMIN?
DIR; BRM EPU; BRU PBPX

WDA TIMIN&;} STA PIM,2; BRM TRAPB

ZR8

7 PUTIM

BSS 0

ENDF

END



3D8C IDENT 7/Q02/67
# ENTRY PBINTS
ENTRY SDBMA
ENTRY DTS,DTC,DTW,DST
ENTRY DIW,DOW, L, SM)SSM
ENTRY SSMFA,CBRFA,SWSFA,DRMST,DRMSH

ENTR

ENTR
« ENTRIES ¢

ENTR

ENTR
»

*

IDENTL BRM

IDENT2 BRM
IF

DMSK  DATA

ENDF
DADMSK DATA
*

1DRMBPNT,
THESE BEL

¥ & X & ¥

»
DRMEBPN ZR8;
BRU
DBPN6 SKB
BRU
SKA
DBPN7  BRX
LDA
DePN2  EQY

Y DFDLA,DFERA,DFRXA,DFCDA

Y DRMEPN,DCLS4,DTDLDTX

FRBM MDBG)

Y SMIFIL,SMBA,SMDRN,FBWRD,SMBFIL

Y BX8,BBP,BFP,BIN,BIC,BDN,BDC,BIP,BIA

DM

1DM2

c181
377777778

NDISCS#32#64»1;%DISC ADDRESS MASK,; RIGHT SHIFTED 2

'DRMCLS! 11/13/65
BNG TB 'MENBPN! AND 'MBNCLS', AND BPEN AND

CLBSE DRUM FILES

LDB Xi; LDA 8801) ETR DADMSK; SKE =20; BRU ##2
DBPN7+13 STA DAPNS;) LDX saNF]LE+3
EFA,2; BRU DBPN7; LDA EFA,2) ETR DADMSK; SKE DBPNS
DBPN7; LDA BUTBIT; SKA DEV; BRU DBPN3C

FDs2; BRU DOPN3C
DBPN6; LDX BUFF

DEV: SKN SSQ1s BRU DOPN23 MRG DROBBIT) STA DEV

* .

IF va; SKA BUTBIT; SKN SPpBM8; BRU #+2; BRU DBPN3DJ ENDF

DA
coPY
DA

se1) STA BICs2; STA BDC,2; STA BDNs2
XAsBjs STB BIN,2) ADD =BXB; STA BIPR,2

SSQ1}



IF V23 ETR DADMSK; ELSF 1; ETR PRMSK; ENDF
SKG =0; BRU DBPN4; BRM BSET
LDA SSQ1; IF V2; LSH 23 ELSF 1i LSH 8; ENDF; STA BlA,2; CAB
DA T; ADD =BX8; LDX =NDXWRj BRM DTC
LDA FF|,ST; STA FILEs BRM DTF; LDA X2i ADM DEV: LDX BUFF
D8PN1 DA SSQ1; STA SS03
IF v2; ETR DADMSK; ELSF 1) ETR PRMSK; ENDF
STA T
LDA DEV; SKA =21000008; BRR DRMBPN; SKR BIF,2; BRR DRMBPN
1F v2
DB8PN4 BRM DTA; STA BlA,2; RSH 25 STA SS01
ELSF 1
DBPN4 BRM DTR; BRM DTA; STA BlA,2; RSH 8; STA SSot
ENDF
BRM DTZs STB BFP,2; STB BBP,23 BRU DBPNY
DBPN3B MIN DRMBPN; BRR DRMBPN
DBPN3C DA ==1; BRU DBPN3B
DBPN3D LLDA =«3; BRU DBPN3B
DBPNS  ZRSH 0

*
DCLS4 DA FILE; SKE SMIFIL; BRU DCLS2
LDA ==l STA SMIFILj STA SMBFI|
DCLS2 LDXx BUFF; BRM BSET; BRM DTU; BRU DCLS3
*

« TLAS!','SAS' 10/18/65
*
#» THIS ROBUTINE IMPLEMENTS THE LBAD AND STOBRE T8O SECONDARY MEMEBRY.
»
* PBP 146
LM LDA# Q; SKN SMIFIL; BRU #+2; BRM NTRPB
STB SSQ2) STX SS03; SKA X2; ADD SS03
ETR =217777777B3 RSH 233 DIV =NDDW; SKE# SMDRN; BRY DTGS
CBx; LDA+ SMBA; DB $S02; DX §503
SKN TIME; BRR Q3 BRU NXPBP
*
* PAP 147
SSM STA SSQ4s LDAx 0; SKN SMBFILs BRU #+23 BRM NTRPB

STB SS028) STX 8S03; SKA X2; ADD $S03
ETR =2177777778; RSH 23; DIV =NDDW; SKE® SMDRN; BRU DTGS



CBX; ILPA SSO1s STA# SMBA; LDX SMBA; MIN BDC=2,2
LDB SS02; LDX $S03; SKN TIME} BRR 0; BRU NXPBOP

'DPU' 3/720/66
DRUM 1/8 EXIT TG PHANTOM USER

O % ¥ «x & % =%

mn
L

ZR8; LDA FILE; RSH 12; LDA PACPTR; RSH 12
LDA DPUs ETR ADMSK; LDX UTTY; DIRs BRM EPU
LDX FILEs LDA sDBB3 ADM FDa2

LDX DTXS23 LDA =3100000B; ADM 2,2

BRM DTFFJ BRU NIBDMsS

*
« 'DRMSI!t,'DRMSB' 12/7/65

*

# SEQUENTIAL 1/8 DRIVER, CALLED FROM '1GPW!

*

DRMS] ZR&; LDX BIPs2; LDA 1,21 SKG =0; BRY DSI!1

LDX BUFF; MIN BIPJs2; LDA* BIP,2
IF V23 ETR =77777778B; CAB

1F c181

LSH 23 LDA Ti ADD =2; LDX aNDDw+}
ELSF 1

DA T; ADD =1; DX =NDDW=*1

ENDF

BRM DTC; LDX BUFF) CXA: ADD #2; STA 0,2
ELSF 1} ETR #7777400B; CAB
LDA T) ADD s2; LDX sNDDW; BRM DTC
LDX BUFF; CXA; ADD #2; STA 0s2; STA 1,2
LDA* BIPs2; CAB; ETR =3778B
SKB X1; MRG EBRBIT; ADM 1,2; ENDF; BRM DTF; BRR DRMSI
DSI1 DX BUFF; EAX 2,24 STX =2s24 STX =1,2
LDA EGFBIT: ADM =1,2; LODX FILE; LDA XN2; ADM FD,2: BRR DRMSI

»*

DRMSEB ZR8; BRM DTD
LDA BIPs2) BRM DTT; MIN BIP,2
CBA3 BRM DTA
IF c181



LRSH 2
ENDF .
MRG X1; STA« B]P,2; BRM DTF; BRR DRMS®

»*

* IDTPY,IDTHY IDTF 12 IDTCY 4 1DTW! 2 1DTX !, 1DTS 1 1DTM!, 1DTD ! ' DTT?

» 'DTAt1DTB 1, 'DTEN DTN, tDTU, IDTZ 1, tDTRIIDTL!

" 1/28/66

&

» GENERALLY USEFUL DRUM RBUTINES

»

DTLS1 ZRB;* TEMPOBRARY BIP

M .

#» ENTER COMMAND IN LIST AND LBCK MEMBRY BLBCK

# As ABS CORE ADDR

« Bs DRUM ADDR

* X8 WORD CHBUNT
IF ve

DTC IRB; MIN DTXS1; STB# EDCL (STBRE DISC ADDRESS)
RCH 204B (CAB,CXA); LDX EDCL
SKB X4j) MRG X4; STA 2,2 (STBRE WORD COUNT)
CBAJ ETR =1777778; STA 1.2 (STOBRE REAL CBRE ADDRESS)

STX DTXS2; LRSH 11; ETR =378
XXA; MIN RMC.2; CAX; LDA Q.2 ( INREMENT PAGE LBCK)
* (COMPUTE ARM MOTION AND SET NEW ARM PBSITISN)
LRSH 137 RCH 401B (CAXsCLA)} LSH 63 XMA DPT,2
SUB DPT,23 SKG ==1; CNAJ ADM ARMBT
» (GUESS AT TIME TO FINISH 1/8)
CABs LDA =2; SKB =w1; ADD =10
LDX DTXS23 CLB; LSH 18; ADM 2,2
CXA3 ADD =3; SKE sDRQUS BRY #+2
LDA 2DRQ@) STA EDCL; LDA =NDRQ@=3; SUB DTXS1
SKG NDCLj BRU #=13 BRR DTC
DRT BSS NDISCS
ELSF 1
DTC ZRB; MIN DTXS1} STX+ EDCLJ LOX EDCL: STA 1,2 STB 2.2
LDA 3DCDIs STA 3,2} STX DTXS23 LDA sDCTX; ADM (0.2
LDA 1,23 RSH 113 ETR =37B) COPY XB,AX; MIN RMC,2
CBAJ ADD s4) SKE =DRQU; BRY #+2; LDA =DRQ (WRAP ARBUND DRUM QUEUE)
STA EDCLs LDA =NDRQ@=2; SUB DTXS1i SKG NDCL; BRU #=1; BRR DTC



ENDF
DTW ZRB; MRG DCWBIT; BRM DTC; BRR DTW
» DRUM START FBR FILE BPERATIBNS
IF va
DYF ~ ZR8; LDB FILE} LSH 40; LDX DTXS2
ADM 1,2) LDA =100000B; MRG 2,2; STA 2,2; BRM DTS; BRR DTF
ELSF 1
DTF ZR8; DB FILE; LSH 30; MRG =1; LDX DTXS2; ADM 3,2
LDA DTXS1s ADD =45 STA FTIME; BRM DTS; BRR DTF
ENDF
DYFF ZRB; BRM DTF; LDX FILEs LDA X2; ADM FDs,2; BRR DTFF
#» DRUM START AND EXIT
DTX SKN DTXS14 BRU DTX3; SKR 0; N8P; BRU NPBPX
DTX! BRM DTFF; BRU NFI1BDS
*

# START DISC AND WAIT ,
DST IR8; LDA DRUERR; STA DSTEs BRM DTSs SKN IDCL1; BRY #=1
LDA DRYERR; SKE DSTE; MIN DST; BRR DST
DSTE ZR9 0
»*
» DRUM START
DTS ZRG) LDA DTXS1; SKA X4; BRY DTSi; ADD =1j DIR; XMA NDCL; ADM NDCL
EIR) SKE =w1; BRU DTS1
SKN IDCL1s BRU DTS1; LDB s1; SKA BLK31
BRY #=1; STB BLK31; LLDA IDENT1; STA 318
LOA IDENT2:; STA 338; MIN IDMRET; BRM IDM
DTS BRM DTP; BRR DTS
*« ELIMINATE BLBCK IN SEGQe BUTPUT FILE
DTM ZR8; STX DTC;: LDA BUFFJ ADD 223500000B+BXB+NDXwWe2
STA DTM2; ADD =6200000B»3500000B; STA DTM1
COBPY BA,B; SUB DTC; ADM DTM2; CAX
DTM3 STX DTWs CXA; ADD DTC; AXC; XMA 0,2
1F c181
LSH 2
ENDF
BRM DTEs LDX DTW; BRX DTM3
LDA DTC; SUB BUYFF; SUB =BXB8+NDXW=2; AXC
DTM4 XMA BXB+NDXW=2,2
DTM2 STA BXB+NDXW=2,21 CLA; BRX DTM1



LDX BUFF; MIN BICs2; BRR DTM
# DUMP BUFFER FOR SEQe FILE (LIKE DTB)
DTD ZRB; SKN BDCs2; BRYU DTDR3
DTD8 CXA: ADD a2; STA 0,2; BRR DTD
DTD3 LDA* BIPs.2; SKG X1; BRU DTD1
LDA BXO+NDXWC=3,2; SKE =0; BRU DTD10 (INDEX BLBCK FULL)
DTD2 EQU #
IF v2; LDA» BIP,2) ETR =7777777B; STA% BIP,2
LDA 0,2} SUB BUFF; SUB =2

IF C181
STA NDDW+2,2
ELSF !
STA 1,2

ENDF

ELSF 1

LDA* BIP,23 ETR 3777740083 ADD Q.2
SUB BUFF; SUB =2; STA* BIP,2; ENDF
BRM DTB; MIN BIC,2; BRU DTD8
DTDY SKE =0} BRU DTD43 IF «V2) LDA BIP,2; SUB =BXx8»13 SKG BUFF; BRU DTD9
WDX BIP,21 LDA »1,2) LDX BUFFs ENDF
BRM DTA
IF ci84
LRSH 2
ENDF
STA% BIP22; BRY DTD2 (WRITING BN END B8F FILE)
DTD4  LDA X1; (DX BlP,2) CXB
DYD7 SKA Cs2; BRU DTD6s EAX 1,23 BRY DTD7
DTDé BRM DTM; BRU DTD2 (DELETE 6LD RECBRD)
1F cigy
DTD10 CLB# LSH 25 ETR DMSK; BRM DTE
ELSF 1
DTD10 BRM DTE
ENDF
MIN BICs2) CLA; STA BXB+NDXWCe3,2
(.DA BXB+NDXWCe4,25 MRG X13 STA BXG*NDXWC =4,2; BRM NTRPH
#» INSERT POINTER IN INDEX BL8CK
DTT ZR@} XXA3 ADD =32620Q0Q00B+BX8+NDXW=2; STA DTT1
CXAj SUB BUFF} SUB =BXS+NDXWw3; LDB 0,25 COPY AX,BA
DTT} XMA BXB+NDXW=2,23 BRX DTT1; LDX BUFF; MIN BIC,s2; BRR DTT



# ACQUIRE (BPTIMAL) NEW DRUM BLBCK
IF v2

GBX2 EQYU 200000008
GETBLK ZR®

LDA JBB

SUB =1

ETR =NDISCS»}
MUl =NPBS%32
DIV s24

SUB =TABLEN
STA GBSl

LDA sTABLE+GBX2
STA GBASE

L,DA el

RCH 24B

LRSH 0,2

LDX GBS

SKA® GBASE

BRU GB2

GB1 CBA

BRX #e3

LDA s=«TABLEN®2
sUB GBS1

CAX

LDA GBASE

SKE =TAB|E+GBX2
BRR GETBLK

ADD GBS1

ADD =1

STA GBASE

BRU GB1
GB2 XMAx» GBASE
STX GBSt

ETR# GBASE

RCH &

LOX =48

NBD 48

EGR =GBXZ

LCY 0.2



ETX GBS2
LDX GBS1
STB# GBASE
LDA GBASE
ADD GBS1
SUB =zTABLE=TABLEN+GBX?
MUL =12
CBA
ADD =25
$UB GBS2
LRSH 23
DIV =408
§TB GBS}
LRSH 23
DIV =NPSS
RCH 4128 CBA2CAX,CLB
LSH 5 ‘
ADD aMINP/4
ADM GBS1
CXA
LSH 11
ADD GBS1
LSH 2
MIN GETBLK
BRR GETBLK
GBS} ZR®
GBS2 ZRSB
GBASE ZRS
DTA ZRA) BRM GETBLK; BRM NTRPB; L.DX BUFF; BRR DTA
* INSERT BIT INT® BI!T MAP T8 FREE 1 DISC BLBCK
DTE ZRB; STX DTE3; BRM LBCBIT: BRM MBNCR; BRU DTE1
SKA TABLEs»2; BRM MBNCR; ADM TABLE,2; BRU DTE2
DTEL  MIN SLCNT
DTE2 DX DTE3; BRR DTE
DTE3  ZR® '
*»
#,BCATE BIT CBRRESPONDING T8 DISC ADDRESS IN A
#NG SKIP IF BAD ADDRESS (N8 REGS CHANGED)« BNE
#SKIP IF BUT OF CYLINDER (AsGARBAGE)s TWB SKIPS



#»]F ADDRESS B8K (A#BIT PBSITIBNED, X=NEG INDEX
#8N TABLE, B=CLEARED).

«(ABBUT 9Q CYCLES)

#» INPUT; AaDI1SC ADDRESS

*

[.BCBIT ZRB O

STA LCBIT

IF c181

ETR DMSK

ELSF 1

ETR NBTEBR

ENDF

SKG #NDISCS*#128#64=1; SKG =w1; BRR LOBCBIT

STA |LBS1: ETR =7760000B; MUL =NPBS*400000B; XMA LBS!

ETR ®17777B; SKG =MAXP+177B; SKG sMINP=1; BRU LB1; SUB =MINP
ADD | BS1s LRSH 2%; DIV =24; SUB sTABLEN; CBPY BXsBJ STA LBSH
LDA =40000000B; LRSH 0,2} LDX LBS1; MIN LBCRIT

LB MIN LBCBIT) BRR LBCBITILBS] ZRB 0
*
« BIT MAP
LEBT EQU
RPT TABLEN=1; DATA «1; ENDR
LWT EQY NPEBS/2#2%ND]SCS#32
LWT EQU WWT»LWT /24424
IF LWT
LWT1 EQY !
RPT 24=LWT;LWT1 EGU LWT1#2; ENDR
DATA = WT}
ELSF 14 DATA =i ENDF
TABLE EQU
»
BLCNT ZR8 #* COUNT BF DATA BLKS RETURNED FRBM BUTSIDE CYLINDER.
LCBIT ZRB O INPYT T8 LBCBIT
»
ELSF 1
DTA ZRB; ADD =10008B; LDB =13 BRM DTAS; BRR DTA
DTAR ZRB; SUB =10008; LDB =~1; BRM DTAS; BRR DTAR
DTAS ZRB; STB DTAS3; ETR =37400B; RSH 8
DTA3 CBPY AX,As»B; STX DTASL1: SKE FDBTOQs.2: BRU DTAOQ



DTAQ
DTA4
DTAL
DTA2

SKE FDBT1,2; BRU DTAl; SKE FDBT2,2;5 BRU DTA2

CXA; ADD DTAS3; ETR =77B; BRY DTA3

OB FDBTOs2: LDX =46 NBD 483 EOR X2i LCY 2,2

STX DTAS2) LDX DTAS1; STB FDBTQ,2

CXBs LSH 183 ADD DTAS2: LSH 14; ADD NSBA

SKR# DBAJEBB; NBPj | DX BUFF; BRR DTAS

LD8 FDPBT1,2) LOX =463 NOD 483 EGR X2 LCY 2,2

$TX DTAS2: LDX DTAS1; STB FDBT1,2; EAX 24#100B,25 BRU DTA4
LDB FDBT2,25 LDX =465 NBD 48) EBR X2; LCY 2,2

87X DTAS2; LDX DTAS1; STB FDBT2,2; EAX 48%100B,2) BRU DTA4

#» ERASE (RELEASE) BLOBCK

DTE

DTEL
DTEZ

ZRB; RSH 8; ETR =217777B; SUB NSBBj) CAXj ETR =77B; XXA
RSH 63 SKG =23; BRY DTELl; SUB =243 EAX 100B,2

SKG #23) BRU DTEYL: SUB =243 EAX 100B,2

LOB FDBTO0s2; XXA) RCY 1,25 SKA X4; BRU DTE2; MIN#* DBAJSB
MRG X4 LCY 1,2 CAX; STB FDBTQ,2

LDX BUFF3 BRR DTE

ENDF

* WRITE OLD DATA BLBCK IF CHANGED

pTe

ZR8) SKN BDCs»2; BRY #+23 BRR DTB
LDA =a=1; STA BDCs2; LDA* BIPs2

IF ve2

IF €181

ETR =777777783 CAB; LSH 2; LDA T; ADD #2; LDX =NDDW+}
ELSF 1

ETR 877777778} CAB: LDA Ti ADD =13 LDX =sNDDW+1
ENDF

ELSF 1

ETR 3777740081 CAB; LDA T3 ADD =2; LDX =NDDW
ENDF

BRM DTW; LDX BUFF; BRR DT8

# WRITE 8D INDEX BLBCK IF CHANGED, GET NEW

TN
DTNZ

DTN3
DTN1

DTN&

ZRB) XMA BIA,2; STA DTN4; SKN BIC,2; BRU DTN1
LDA BlA,2; SKE DTN4; SKG =0; BRU DTN3; CAB

LDA Ts ADD aBX8; LDX =sNDXWR; BRM DTC

LDA BUFF; ADD eBX8; LDX BUFF; STA BIP,2; BRR DTN
CABs LDA T; ADD aBXE8; LDX =sNDXWR

BRM DTW: LDX BUFF) LDA ==1; STA BIC,2) BRU DTN2
ZR8 0



» WRITE, RELEASE BUFFER AND EXIT
DTV ZRB; SKN BDC,2; BRU DTU1; SKN BIC,2; BRU DTU2; BRR DTU
oTUY BRM BSET; BRM DT8; BRU DTU4
DYU2  BRM BSET
DTU4  LDA BlA,2; BRM DTN; BRU DTX
# ZERB INDEX BLOCK
DTZ ZRB; DA BUFF; ADD »2360000Q0B+BXB+NDXW=2; STA DTZ1
CLB} LDX =eNDXW+2
DYZY STB BXB+NDXW=2,2; BRX DTZ1; LDX BUFF; MIN BIC,2; BRR DTZ
IF =v2
« GET PSUEDB=RANDBM BLBCK NUMBER
DTR ZR33 LDA DTRS1; ADD =7 ADD REAL
ETR =77Bs STA DTRS1; LCY 8; BRR DTR
ENDF
#« ASSIGN NEW DATA BLBCK
DTL ZRO; STX DTLS1; IF v2; BRM DTA
ELSF 17 CXA; SUB BYFF; SKE =BX8; BRU DTL1
LDA 1,2 SKG =0Q; BRM DTR; BRM DTAR; BRY DTL?
OTL1 LDA =1,2) SKG =0} BRM DTR; BRM DTA
DTL2 MRG s377B; ENDF; STA# DTLS1s LDX BUFF; MIN BIC,2; BRR DTL
*

*

'DRXIQI','DWI','DWB! 10/30/65
*

&

THESE IMPLEMENT SINGLE=WORD TRANSFERS T8 RANDBM FILES

*
DRXI81 ZRO; STA SS01; STB S$$02; STX SS03
LDA® Q) ETR ADMSK; SKG =NFILEw1; BRYU #+2; BRM NTRFB

IF FCB
STA FILEs AXCs LDB FC,25 LCY 95 ETR #77B) SKE J8B; BRM NTRPB
ELSF

STA FILE) AXC; LDB FA,2; LCY 9; SKE JBB; BRM NTRPB

ENDF

LDA FDy2i SKA X6) BRU IBIE (FILE BUYSY)

ETR 206000000B; SKE =060000Q00B; BRM NTRPR

LDA SSQ2; ETR 8177777778 RSH 23; DIV =NDDW

LDX FCs2; SKE BDNs2; BRU DTG) STB Ts; CXAj ADD T; ADD =2
BRR DRX]@1

*

* POP 144 DISC WORD INPUT FREOM RANDEBM FILE



DIw BRM DRX181; CAX; LDA 0+2) LLDB $S02; LDX SS03i BRU NXPBP
*

» PBP 145 DISC WBRD BUTPUT T8 RANDSBM FILE

DBW BRM DRXI81; LDX FILE)} LDB FDs2; SKB DRSBIT) BRM NTRPB
WDX FCp25 MIN BDCs»2; CAX}3 LDA SS01; STA Q.2
LDB S8021 LDX $S03; BRU NXPBP

L
IF =v2

» 'DBIB','DBI1','DBB' B/20/66

*

# THIS ROUTINE IMPLEMENTS THE FAST DBI/DB8 SYSPOPS

»
DBTP3 IR6;» COMMAND BUILDER (DTC 8R DTW)
DBXS1 ZRB;» RECBRD NUMBER

DBXS2 ZRBj« WBRD NUMBER

DBXS3 ZR&j# TEMPORARY BIP

*

pBle ZRB; STA DBTPY; STB DBTP2; STX DBTP3
LDX SSQ3; DA 0j BRM 161; CBPY AX,BA
LDB 2060000008; SKM =06000000B; BRY TRAP
SKN DBTP1; BRYU #+3; SKA DRBBIT) BRU TRAP

DBX1 LDA SS01; SKG =0; BRY DBX2
LDA SS0Q2; LRSH 233 DIV =NDDWi STA DBXS1s STB DBXS?2
SKB =e1j BRU DBX3A; LLDA SS01: S$KG =NDDw=1,; BRU DBX3
LDA DBXS1J LRSH 23; DIV =sNDXW=2; SKE BINs2; BRU DBXS
CBA; ADD BUFF; ADD =BX®; STA DBXS3

# SET UP NEXT CHBMMAND

DBIBT DX SS03s LDA 0,6; LDX BUFF
LDA DBXS1; SKE BDN,2; BRU %+2; BRU DBX4
DA% DBXS3; SKE =Q; BRU DBT1s LDX DBXS3; BRM DTL

DBT1 LDA SSQ03; BRM DTH; ADD sNDDWe1; ETR =3777B
SKG sNDDW=2; BRU DBT2; LDB T

DBET3 LDAx DBXS3; ETR #7777400B; XAB; DX =NDDW; BRMx DBTP3
SKN DBTP2; BRY DBX6&; LDX DTXS2?
L0B FILE; LSH 30 MRG s&j ADM 3,2

» UPDATE CENTRAL REGISTERS, AND LB88P

DBX6 | LDA =NDDWJ ADM SS02; ADM SS03; CNA; ADM SS01; MIN DBXS1
LDX BUFF; MIN DBXS3; LDA SS01; SKG =sNDDws1; BRYU DBX1
LDA DBXS3; SUB BUFF; SKE =BXB+NDXW=2; BRU DBIBT: BRU DBX1



pBXxe
DBXS

SKN DTXS1; BRU DTX; BRR DBIS
STA DBXS3; BRM BSET; LLDA DBXS3

SKN BDCs2; BRU DYG4; BRY DTGS

# GO ACRESS PAGE BBUNDARY

PeT2

LOX SS03; LDA 4000B,6

1F RELCHN

CXA; RSH 11; ADD s1; ETR =7; MUL =3; CBX

LDA RRL1: LDB RRL2; LCY 0,2 RCY 1!

ETR =174000008; MRG DRLBIT; MRG T; CAB; BRU DBT3
ELSF !

LDX BUFF

ENDF

» GB THRBYGH BUFFER

OBX3
DBX3A
DBX4

DBTRY
DBTP2

*
DBl
DIM

DIMCY
DIMC2
*

DBEo
DeM

DOMCY
peMca
*

*
*
*

.DA DBXS1

SKE BDNs2; BRU DTG

LDA =NDDW; SUB DBXS2; SKG $SQ1; BRYU #+2; LDA SSO1
STA T) ADM DBTP1) ADM DBTP2j5 CNA; CAX

LDA BUFF; ADD DBXS2; LDB SS03; SKN DBTP2i XAB

ADM DBTP1; CBA; ADM DBTPZ2

LDA Qa2

$TA 0,25 BRX DBTPL; LDX BUFFJ SKN DBTP23 MIN BDCs2
LDA T3 ADM SS02; ADM SS03; CNA; ADM $S01; BRY DBX1

PBPD 14200000B24,4,0,1

STA SSQ1; STB §SQ2) STX SS03

LDA DIMC4{; LDB DIMC2; LDX =DTC; BRM DBI®; BRU PBPX
LDA 2.2

STA Os8

PBPD 1430000CB21,1,051

STA SS0i; STB §SQ2; STX SS03

DA DBMC1s LDB DBMC2; LDX =DTW; BRM DBI6; BRU PBPX
LDA 0,6

8TA 222

ENDF



'DYG!  10/30/65

THIS RELEASES THE CURRENT CONTENTS 8F A DRUM BUFFER AND LBADS
IT WITH A SPECIFIED DATA BLOCK

* % & % & %k @

LDX SMIFILJ: LDX FC,2
STA DTCs CXA; ETR ADMSK; STA BUFF; BRM BSET
SKN BDCs2s BRU DTG4
LDA DTCs RSH 23; DIV =NDXWe2) SKE BIN,2; BRU DTG5S
# DBN'T NEED NEW INDEX BLOCK '
DA DTC; STA BDNy2; CBA; ADD BUFF; ADD =BX®; ETR ADMSK; STA BlP,?
CAX; LDA 022 SKG =05 BRY DTG6
# DATA BLOBCK ALREADY EXISTS

oo
‘(-—.‘
o O

7

IF v2

ETR =7777777B3 CAB; LDX =NDDW+1; LDA T; ADD =1
ELSF 1

ETR #77774Q0B; CAB; DX =NDDWs LDA Ti ADD =2
ENOF

BRM DTCs BRU DTX
+ NB SUCH DATA BLSCK, CREATE A GBBD ONE
DTGé BRM DTL3s MIN BDCs2
COPY XA,Bj} ADD =23600002B+NDDW; STA DTG6Cs LDX ==NDDW
DTG6C $TB NDDW+2,2) BRX DTG6C; BRY DTX
# WRITE 8D DATA BLBCK
DTG4 BRM DT8; BRU DTX
# FETCH INDEX BLOCK
DYGS DB ==1; STB BDN,2; SKG BIN,2; BRY DTGS5A
MIN BINs2) LDA BFP,2; SKG =0} BRY DTG?
DTGS BRM DTN; BRY DTX
+« GB BACKWARD, NBT FORWARD
DTGS5A (DA BBP,2; SKR BIN,2) SKE =0j BRU DTGS
#« CREATE NEW INDEX BLBCK
IF ve
BRM DTA
ELSF 1
LDA BlA,2; SUB =400B; BRM DTAR
ENDF



STA BBPs»2; BRU DTG7A
DTG7 EQU »
BRM DTA) STA BFP,2
DTG7A STA DTA; MIN BlC,2; LDA BlA,2; BRM DTN
LDA DTA; XMA BlA,2; STA BIC,2; BRM DPY
CLAB; XMA BBP,2; SKE BlA,2; BRY DTG7B
LDA BIC,2) STA BFP,2; BRU DTG3
DTG78B STB BFP,2) LDA BIC,2; STA BBP,2
DTG3 BRM DTZ; BRU NPUGSE
*
* 1§SMFt!  10/31/65
»
# BRS 88
THIS CAUSES A RANDEM FILE 78 BE DECLARED AS SECOBNDARY MEMBRY

| 3

»

SSMFA BRM 181; CBA; LDB =06000000B; SKM =06000000B; BRM NTRPB
8TX SMIFIL; SKB DROBIT) BRU #+2; STX SMOFIL
LDA BUFF; ADD =200000Q02B; STA SMBA
LDA BUFF; ADD =BDN; ETR ADMSK; STA SMDRN; BRU NPBPX

YSWSF!' 10/31/65
BRs 82

THIS CHANGES THE MBDE OF A SEQUENTIAL FILE T8 INPYT
BR BUTPUT

NE & £ & % &« %

WSFA BRM ]B8]1s SKB DRMBIT; SKB DRXBIT; BRM NTRPB
LDA SSQ21 SKE =0j BRU SWSF}
CBAs ETR s(NBT)100000B; STA FDs2} BRU NPBPX
SWSF4{ SKB DRBBIT; BRM NTRPB
#» MAKE SURE THE FILE 1$ BPENED BNLY BNCE
STB DOPNS; LDA FA,2; STA SWSF3; LDX ®eNFILE+3; STX T; LDB DADMSK
SWSF2 DA EFAs2: SKA X1J BRU SWSF9) SKM SWSF3; BRU SWSF9; MIN T
SWSF9 BRX SWSF2s LDA T) SKE z«NFILE+3+1; BRM NTRPB
L.DX BUFF) DA DBPNS; MRG BUTBIT; STA FD,2; BRU NPBPX
SWSF3 ZR8 0  X=BLBCK ADDRESS.
%

» 'DFER', 'DFRX' 11/11/45
L}



» THESE DELETE AND READ INDIVIDUAL INDEX BLBCKS

# BRS 67 DELETES A BLBCK 8N THE DISC

[

DFERA SKN SDBM8; BRU #+2; BRM NTRPB; CLB; ETR DADMSK
LCY 2
BRM DTEJ BRU NPBPX

*

#» BRS 87 READ AN INDEX BLBCK

DFRXA LDA SS03; ETR ADMSK; STA T; ADD =NDXWRj; SUR =1
ETR NADMSK; SKE =0; BRM NTRPB; LDA T
BRM DTHJ LDB SSO01; ETR DADMSK
LSH 2 '
LDA T; LDX =NDXWR; BRM DTC; MIN 0; BRU DTX

'RFDLY 12/7/65

BRS 66
THIS DELETES THE CBNTENTS 8F A DISC FILE

O % %« & ® % &

FDLA SKN SDBM8) BRU #+42; BRM NTRPB; BRM 181
SKB DRMBIT; BRY #+2; BRM NTRPB; CAX; BRM BSET
SKN BDC»2; BRM DTU (EXITS)s SKN BIC,2) BRM DTU (EXITS)
LDA =2l STA BDN.2; DA BFP,2; SKE =0; BRU DFDL1
CXAs ADD =BXO+NDXWe3; BRY DFDL3
DFDL? CLABI XMA®* BIP,2
IF C181; LSH 2; ETR DMSK; ENDF
SKE =04 BRM DTE; LDA BIP,2; SUB =1
DFDL3 STA BlP,2) SUB #BXBw1; SKE BUFF; BRU DFDL?
LDA BBP,2; SKE =0) BRY DFDL4/ BRU NPOPX
DFDLY MIN BINs2; BRM DTN; BRU DTX
DFDL4 SKR BINs2i NBP; LDA BlA,2; BRM DTE
LDA BBR,2; BRM DTN
BRM DPUs CLAJ STA BFP,2; BRU NPUGSH

'IDFCDY  3/2Q/66
ADD THE NUMBER 8F DATA WBRDS IN FILE (A) TB X
BRS 113

* & & & %X %



DFCDA BRM 16]; SKB DRMBIT; BRU #+«2} BRM NTRPB; BRM D8S

CXA3 ADD =27600000B+BXO+NDXWw2) STA DFCD2; LDX =»NDXW+2
DFCD2 (DA BXB+NDXWm2,2; IF V25 SKE =20; LDA =255

ELSF 13 ETR =3778s5 ENDF; ADM SS03; BRX DFCD?

LDX BUFF; BRM BSET; DA BFP.23 SKG =20; BRU DFCD3

BRM DTN; MIN BIN,2; BRU DTX
DFCD3 CLA; STA BIN,2; LDA BBP,2; SKG =0Q; BRY NPBPX

LDX FILE: LDB FA,2; LSH 24; ETR DADMSK; LSH 2

BRM DTNs MIN 03 BRY DTX

.

& 'CBRFY 12/7/65

»

# THIS DELETES A BLOCK B8F INFBRMATION FROBM A RANDBM FILE
»

* BRS 89

CBRFA LDA SS03; BRM 10815 CBA; LDB s07000000B; SKM =06000000B; BRM NTRPB
CBRF&4 | DA SSQ1; SKG =0; BRY NPBPXJ LDA $S02; RSH 23; DIV =NDDW
LDX BUFF; XABj SKG =Q; BRU CBRF1
CBRF2 XAB; SKE BDNs2; BRU DTG: MIN BDCs2
CBA; ADD SSQ1) SKG sNDDW; BRU #+2; LDA =NDDW
CAXJ ADD BUFF; ADD =23600002B; STA CBRF3
CBAJ STX T3 SUB T; CBPY AX,B
CBRF3 STB NDDW#2,2; BRX CBRF3
CBRFQ ADM SSQi; CNA; ADM SS02; BRY CBRF4
CBRF2A CLA; BRU CBRF2
CBRF1 DA SSQ1; SKG sNDDWel; BRU CBRF2A; BAC
SKE BDNs2; BRU CBRF5
LDA» BIP,2; STB« BIP,2; BRM DTE
LDA =»1; STA BDCs2; STA BDN,2
CBRF& MIN BICy,2; LDA ==NDDW; BRU CBRFOQ
CBRFS RSH 233 DIV sNDXWe2; SKE BINs2; BRU DTGS
BAC; ADD BUFF; ADD =BXB8; AXC
XMA 0,23 BRM DTE; BRU CBRFé

IF =Vv2
tDISRY', 'DDLR!Y 12/7/65

THESE INSERT AND DELETE LB8GICAL RECBRDS IN A SEQUENTIAL FILE

* & % ¥



DISR BRM DSSs BRM D$Z: MIN 0Oj BRU DSB8}
»

DDLR  BRM DSS; BRM DSZ) DX BlPs2) CXxBi LDA X1
DDLRY EAX 1,2 SKA 0,2) BRU DDLR2; BRU DDLR1
DDLR2 BRM DTM; BRY DSX

»

# 'DSF','DSB','DSS1,'DSZ' 12/13/65
»
#» SPACE FORWARD BR BACKWARD 1 RECERD

*
DSF ZRB; CXAj SUB BIPs2; SKE ==BX8+NDXW+3; BRU DSF1i
BRM BSET; LDA BFP,2; SKG s0Qj; BRU DSF2; BRM DTN; BRU DTX
DSFY  MIN BIP,2; LDA# BIP,2; SKA X1s BRR DSF
SKE =203 BRU DSF+1; SKR BIP,2
DSF2 DA EBFBIT; MRG X4; MRG FILE; STA SSO01; BRU NP8PX
*
DsSB ZR8) CXAj SUB BIP,2; SKE =NDXW+1; BRU DSB1
BRM BSET; LDA BBP,2; BRM DTN; BRY DTX
DSBY  SKR BIP,2; NBP; DA« BIP,2; SKG X1; BRU DSB+1; BRR DSB
»
ENDF
DSS ZR8; LDX BUFF; LDB DEVs CXA3 ADD =2; STA 0.2
SKB BUTBIT; ADD =NDDW) STA 4,2; BRR DSS
IF =v2
*
DSz ZRB; DB DEVI SKB SUTBIT
DSZ{ SKR BIP,2; LDA BIP,2; SUB =BXB; SKG BUFF; BRU DSZ2
LDA% BIlP,2; SKG X1; BRU DSZi; BRR DSZ
DsZz DA BBP,2) SKG =0Q; BRR DSZ
LDA =NDXWe2; ADM BIP,2; DA BBP,2:; BRM DTN; BRU DTX

'DIEGR!','DOBEBR! 12/7/65

SPACE T8 END 8F RECORD (INPUT) B8R WRITE END BF RECBRD (BUTPUT)
BN SEQUENTIAL FILE

* & % % % ¥

DIEGR |.DA =#1; STA SS02; BRU DFSR
»
PBEBR BRU TRAP (NEBT IMPLEMENTED)



IDBEBF! 3/21/66
DELETE REMAINDER B8F FILE

* % & X %X

DBEBF BRM DSS; LDX BIP,2; CLA
DBEBF1 EAX 1,25 SKE 0,2; BRY DBESFQ
LCB BIP,23 BRM DTM; BRU NPBPX
L
# 'DFSRY,'DBSR! 12/7/65
*
#» SPACE FOBRWARD 8R BACKWARD (B) L8GICAL RECBRDS

»
DFSR LDA SSQ2; SKG =0; BRU DBSR; LDX BUFF

LDA 1,2; SKA EBRBIT; SKR SS02; BRM DS$S

LDB DEV) SKB BUTBIT; SKR BIPs2
DFSR1 LDA SS02; SKG =03 BRU DSX; BRM DSF; SKR $5023 BRU DFSR}
D8X DB DEVJ SKB BUTBIT; MIN BIP,2; BRU NPBPX
»

DBSR  BRM DS$; BRM D§Z
DBSRY LDA S802) SKG #0; BRY DSX; BRM DSB; SKR $S024 BRY DBSR}Y
»

# 'DREW!, 'DWND! 12/7/65
*

*# REWIND QR WIND, THEN SPACE (B) RECORDS IN OPPOSITE DIRECTISBN

»
DREW BRM DSS; LDA BBP,2; 9KG =03 BRU DREW}

LDA =s=1) STA BONs2; BRM BSET; BRY DTG5A
DREWS CXAj ADD =BXBw=1; SKB BUTBIT) ADD =1; STA BIP,2; BRY DFSR
*

DWND BRM DSS; LDA BFP,23 SKG 503 BRU DWNDY
LDA =e1; STA BDN,2; BRM BSET; BRY DTGSA3
DWNDY CXAj ADD =BXB8+NDXWw3j; STA BIP,2
DWND2 DA« BIP.2; SKE =0; BRU DWND3
§KR BIP,2) NOBP; BRU DWND2
DWND3 MIN BIR,2) BRU DBSR
ENDF
»

IF V3



# BRS BE+B

# SET DISC BIT MAP
# INPUT: SSQ1=*DISC ADDRe B8F X«BLOBCK RIGHT SHIFTED 2 PLACES.

SDBMA  SKN
SKN
STB
SDBM9  BRM
DA
SDBM2  |.DA
BRY
ESR
BRY
SDBM12 DB
BRM
*
SKN
LDA
LDX

SDBM&8) BRM NTRPB
SS01s BRY SDBM9; MIN SDBM8; MIN 05 LDA ==1; STA NBACT
NBVP; DX 8SQ3; STX ACA; BRU NPBPX
BGET) BRM MEBNCR; BRM BSET (BUFFER ADDRe. IN T)
BUFF; ADD 327600Q00B+NDXWC+BX8; STA SDBM3+1
SSQ1; CLB: LSH 2; STA SS01; BRM LBCBIT (FIND X=BLBCK)
SDRMS (INVALID ADDRe); BRU SDBM12 (BUTSIDE CYLINDER)
z»1; ETR TABLE,2} SKE TABLEs2i BRU #+2
SDBMS; STA TABLE,2
SSQ1: LDA T; ADD =BX8; LDX =NDXWR; BRM DTC
DST: BRU #+2; BRU SDBM4&4
REWRITE CLEANED UP XBLBCK IF SWITCH SET »>=1
XCLEAN; BRY #+42; BRU SDBM3=1
BUFF} ADD 2BXB8; STA SDBM13
==NDXWR; CLB

LDA* SDBM13; MIN SDBM13; SKG X1; BRX %3
CXA} SKA ADMSK; BRU #+2; BRU SDBM3»1
STB# SDBM13; MIN SDBM13; BRX #=2

LDA
BRM
LDX
SDBM3  §TX
SKE
SDBM7 DX
DX
MIN

Ti ADD =BX83 LDB SS01; LDX sNDXWR

DTW; BRM DST} BRU #+2; MIN SD4

s« NDXWC

SDBM10s LDA NDXWC+BX8,2

=0} BRU SDBMé

SDBM10s BRX SDBM3

BUFF; LDA NDXWC+BX8w2,2;3 STA SSO01; SKE =0; BRU SDBM2
0 BRU sDBM1}

SPBMé CLB; LSH 23 ETR DMSK; STA $SQ1

BRM
EBR
BRUY
SPBM4  MIN
SDBMS  MIN
SOBM11 DA

LBCBIT:; BRY SDBM&; BRY SDBM7

sels ETR TABLE,2; SKE TABLE,2) BRU #+2
SDBM4s STA TABLE,2; BRU SDBM7

XBERR; BRU SDBM1i

FDERR} BRU sSDBM11

BUFF) BRM BPUT; BRU NPBPX

SPBM8 DATA e}

SDBM13 ZRO
sPBM10 ZRe

0



sD4  ZR8 0 WRITE FAILURES
ENDF
ENDDSC BSS ©
 END



3160

# ENTRY PBINTS

EBRBIT
EBFBIT
ERRBIT
EBTRIT
XX
X0
X1
X2
X3
X4
X5
X6
X7
WBDBIT
SEFBIT
CHRBIT
euTBIT
DRMBIT
DRXBIT

IDENT

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
DATA
DATA
DATA
DATA
DATA
DATA
DATA
RATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

7/Q2/67

PTAPE

TXC12TXC2,TXS12T2JFMs CKBUF
FTIMELED,INTR, OB, IBRW, 18SWsWBE,» WBUFF
MTDI,TGETA,TREL2TNB,PDSW1
BPTESTANIBDMS,NIBGDSANF1BDS
PBSL1A,POS| 1,POSLL2,RSTBUF»DADMSKsRLDMSK
16DMS, I8QDMS,FI1BDMS,ACTR) AIRWD
BGET,BSET,BPUTIUNIT
XXaX0aX12X2sX3sX42X52X6sX7
XNL12XNZ22sXNZ» XN&2 XNS» XN, XNT
BUTBIT,CHRBIT,DRMBIT
DRXBIT,DREBIT
EGRBIT,EBFBIT,ERRBIT,ESTRIT
FILE2FFLST,FASFD,FC,FW ,
BUFF DEV,DIU2BPNDEV,BUFS,ADIULEDIU
IB81,GPW,GPWF,CLSaDCLS34CBF.1B1E
MBNBPN,MBNCLS, 18H, IBRET,RDU
BLK31,INT31,INT33,WRRL3
001000Q08

002000008

Q04000008

010000008

377777778

000000008

100000Q0BIXN7 EQU X1
20000000BIXN& EQU X2
30000000B)XN5 EQU X3
40000000BIXN& EQU X4
50000000B: XN3 EQU X5
60000CO0BI XN EQY Xé
7000000083 XN} EQU X7

100000008

004000008

100000008

001000008

Q40000008

Q20000008



DATA Q10000008

DREBIT C
» FILE CBNTRBL, TABLES

IF FCB

FA PATA 0sCa0
ELSF 1

FA PATA 77000008B2770Q0008,77000008
ENDF

BSS NFILE=3;+ INDEX BLOCK 8R SUBRBUTINE ADDRESS, JBB NUMBER
$EFA EQU FA+NFILE

$EFA1  EQU FA+NFILE»1
FW BSS NFILEs* W8RD BEING PACKED B8R UNPACKED
FD ZR8 NDEV,1) BRU NDEV#1s1; BRU NDEV+4
BSS NFILEw3;% DEVICE NUMBER AND INDICATERS
IF FC8
» MAKES J8B NUMBER 77B UNAVAILABLE
FC DATA 77000008, 77000008+ 77000008
ELSF 1
FC ZR8s IRG; ZR8
ENDF

BS8 NFILE=3;# CHAR CBUNT, DRUM BUFFER ADDRESS
#+ DEVICE DISPATCHER

DEV ZR8 o USED T8 HBLD DEV[N)
68 GPWN PAPER TAPE INPUT
7B GPWN PAPER TAPE BUTPUT
QB TRAP WAS CARD INPUT 2/14/67
6B GPWN MAG TAPE INPUT
78 GPWN MAG TAPE BUTPUT
1B NTRAP, 1 CARD PUNCH
1B NTRAP CARD PUNCH BINARY
448 GPWS] DRUM INPUT
458 GPWSH DRUM BUTPUT
648 NTRAP RANDBM DRUM FILE
58 GPWLP, LINE PRINTER BUTPUT
o) NTRAP CARD INPUT
0B NTRAP CARD INPUT BINARY
NDEV  EQU *eDEV
NNDEV EXT «NDEV
ZR8 FTCI.Y TELETYPE INPUT

BRY FTCO.,1 TELETYPE QUTPYT



IF V8

ZRB TRAP
BRY TRAP
ELSF {
ZRB ISTC.1 SPECIFIED TELETYPE INPUT
ESSF B8STCy1 SPECIFIED TELETYPE BUTPUT
8RY) GPWX 'NBTHING!
ZRB GPW]BS SUBRBUTINE FILE
+ BUFFER ADDRESSES
IF V2
BUF EQy 340008
RPT NBUF A
BUF EQU BUF «NDBW
DATA BUF
ENDR
ENDF
IF ve
BUF EQU FBADR
ELSF 1
BUF EQU DBTAP+3
ENDF
RPT NBUF X
DATA BUF
BUF EGY BUF +NDBW
ENDR
IF ve
BUF EQU *wNBUF X
ELSF 1
BUF EQU *eNBUF A=NBUF X
ENDF
# BUFFER LENGTHS AND UNIT COUNTS
NTAPE] EQU NTAPE#100000B+400008
NDDW] EQU NDDW+100000008

BUFS DATA QsRTCNT,PNCNT20sNTAPEL+TCNT,NTAPEL+TCNT
DATA CPCONT, CPCNTB,NDDW1,NDDW1,NDDW1,LPCNT2CRCNT,CRCNTB
$EBUFS EQU BUFS+NDEV
# DRIVER DISPATCHER
» BP CBDE 1S PY ACTes RBUTINE INDEX



# X} PROVIDES COBMPUTATION BF JSRW,18SW BY ED.
SEL ZR8 0
RTX»1
PNX,1
TRAP
TRX,» 1
TWX,1
CPXas1
CPXBast
DRMSI
DRMgSSB
0
LPXs1
CRX»1
) CRXBs !
« Bl®8 DRIVER DISPATGCHER
BRDEV DATA 0,BIS,BIS,BIG,BIS,BIS
DATA TRAP,TRAP
DATA SB1,SB6,TRAP,BIG
DATA BI1G,)BlGsBIGsBIG,B]G,TRAP
* DEVICE=INeUSE TABLES
# ENTRY SET T8 «1 WHEN FREE
DIV BSS #3 DATA ADIU,ADIU; BSS NDEVes
ADIY BSS NTAPE+NL INK#2
EQIV EQU =
sLADIU EQU ADIU=EDIU

*

suayngtncusrrsnwu{)urw
w

FILE BPENING DR]VERS
3 ARGUMENT BPNT MACRS®
A(1): DEVICE ACCESS TIME IN MILLISECBNDS
A(2): DR]JVER ADDR,
A(3): 1=EXEC BNLY ALLBWED T8 BPEN.
MACRO CBNVERTS A(1) T8 CLBCK TICKSe PUTS RESULT IN BP CBDE FIELDs
A(3) IS PUT INTS BIT 2

2 ARGUMENT GPNT MACRG
A(1): DEVICE ACCESS TIME
A(2): 1=EXEC ONLY ALLBWED T8 BPEN,

® % X & & & & ¥ & ¥ & %k



8PNT MACR® A

BPNDEV NARG
1F BPNDEV=2
BPNT A(1)20,A(2)
ELSF i

8PNDEV EQU A(1)»6/100(AND)77B+A(3)»1008B
($OPNDEV) A(2)
ENDF
ENDM
ZRe
BPNT RTWT,»0
BPNT PNWT,0
BOPNT 0sTRAP,O
8PNT TXWT2MTROPN, |
BPNT TXWT2MTWEPN, 1
BPNT  CPWT,NTRPB,1
BPNT CPWTANTRPR, 1
8PNT 34,DRMBPN, |
BPNT 34,DRMBPNs §
BPNT 34 2NTRPBs
BPNT LPWT2LPBPN,
BPNT CRWTANTRPB,1
BPNT CRWTANTRPB, 1

8PNDEV EQU #wNDEV
IF V6

» 1CITY 12/18/66 Ve VAN VLEAR

* %

*

* RETURN?

*

*

cIT PBPD

CI1Ts
LDA#
SKA

SKIP3

CHARACTER INPUT AND TEST
INPUT: CHARACTER T8 TEST IN A
ADDRs sFILE N8

NG SKIP:

NG COMPARE.

LEAVE CHAR.

RETURN CHARs IN Ao

1340000082 1s1,0+1
STA SS01; STB S$S02; STX $S03

COMPARES. TAKE CHAR.

Q GET FILE N6

$(NBT)Y

CK FILE TYPE

IN BUFFER, AND

BUT BF BUFFER.



cTi

criz

cTis

c17i

BRU
SKE
BRM
LDB
eTB
LDX
kDA
SKG
BRU
LDX
EAX
kDB
SKB
BRU
CLA
LCY
SKE
BRY
MIN
BRY
STA
BRR
STX
CBA
ADM
DX
BRY

RDB
STB
CXA
ADD
ADD
CAB
BRY

BRM
SKB

cITY

L]o) TELETYPE

TRPB SUTPUT, NBT VALID

z]BX=1

GPW SET RETURN

UTTY

TIS2.2 CK CHAR CBUNT

L1V

o & fc NB® INPUT CHARS IN BUFF

TIS5:2 ,

1,2 INCs INPUT BUFF PTR T8 GET CHAR
0.2 GET CHAR

22008 CK IF END BF BUFF

CTl2 YES,» G8 END ARBUND

8 PBS CHAR IN A

$801 CK IF EGUAL T8 CHAR IN A

**3

Q .

FTC! CBMPARES S8 TAKE B8UY BF BUFF

T PUT THIS CHAR IN A BUT DBNT TAKE 8UT BF BUFF
GPW

T

T GB® BACK T8 START BF BUFF

T

CT!,

XX SET FLAG, NEED A CHAR.

TYYBRK,2

56000008

sTTYBRK

TIDMS SET ACTIVATION FB8R NEXT INPUT CHAR.
181 PREBCESS FILE N8B

BUTBIT CK IF euTpPyT



CIT3

ciTe

$SWCIT

BRM
SKB
BRY
SKN
BRY
BRM
LDA
LDX
STA
LDA
ADM
CLA
LDB
LCY
SKE
BRUY
MIN
LDB
BRY

CLA
STA

BRY

DAT
ENDF

TRPB YES,2 NBT VALID FB8R CIT
CHRBIT
ClTe
FCa2
CIT3
GPW

T

FILE
FWs2
X3
FCs2

FWs2

8

8S01 CK IF EQUAL T8 CHAR IN A
18%+1

Q

FDas2

cl3

SWCIT
cle

A L}

»
» 1C1BY 2/3/66
*

cije
ClE

cil

POPD
STA
DA»
SKE
BRM
LPA
WDA
LDA
LDA

16100000B2123+041
SSQ1; STB $S02; STX S$S03
Qi1 SKA =(NBT)1; BRU CI1J LDB 2108X=1)} STB GPW
=0} BRY FTCB; BRY FTCI
1614 SKB CHRBIT) BRU Cl2; SKN FCs2) BRY CI3
FWwg21 STA T; BRM GPW
Ts LDX FILE; STA FWs2; LDA X2; LDB FDs2; BRU CIS5
SS01s ETR 3377B; STA T; BRU W12
XN1



CI1s ADM FCe24 SKB BUTBIT; BRY Cl4

CLAJ LDB FW,2) LCY 8 STB FW,2; BRY [8X+]
Cla LDA SS01) RCY 8; LDA FW,2; LCY 8) STA FWs2; BRU POBPXIO
*

# 'WIB' Ps DEUTSCH 9/13/65

*
wie PBPD 160000008, 1,1,0,1
WIE STA SSQ1; STA T; STB S802; STX SS03

LDA* O3 BRM 181; SKB CHRBI!T; BRM NTRPB
Wiz BRM GPW; LDB DEV: SKB 8UTBIT: BRU PBPXIS
»
s I8 EXIT
1eX LDA TJ STA SS01:; BRY POPXIB
Wil BRM WI1T; BRU Cl2+1
»

WIT JR&3 SKB BYUTBIT) BRU WI3; LDA FCa2
WIlH LDB X73 SKM X2; BRU W!l4
LDA XN3; ADM FC,2 CLAJ XMA FWs,2; STA T; BRR WIT
Wil DB DEV; BRM GPW
LDA T3 RCY 8} LDX FILE:; LDA FW,23 LCY B; STA FWs2
DA FCp2; ADD X1j STA FCs23 BRU WIS
W13 LDOA FCp2s ETR X7) LDB TJ SKE X2; LDB Fw,2
W7 STB FWa23 CLAZ LCY 8; LDB DEVs BRM GPW
LDX FILEs CLA:; LDB Fwa2) LCY 8
DA XNi3 ADM FC,2; SKN FCs23 BRU W17
LDA X3; ADM FC,s23 BRR WIT

'B16' 12/15/65
BLBCK 1/0, KLUDGE VERSI®N

INPUT} AsNUMBER BF WBRDS, X=1ST LBCATION
BUTPUT: A=1ST MEMOBRY L B8Cs NBT READ INTO.

*x & & & ¥ & ¥

BI®  P8PD 176000008 4,140s1
BIE  STA SSQ1J STB $S02; STX SS03 g
DA% 0; BRM 18]; SKB CHRBIT) BRM NTRKF} CBX) BRUS BDEV)2
SB6  CAXs MIN BDCs2 (TEMP4)
SBl EQU # (TEMP,)
BIS  CAX; LDA SSO1; SKG =Q; BRU BI3



BI3
BI3A
BIt

.
PBPXI®

rie1!

THI1S
oF

* ¥ & & ¥ % & &

‘ .

FILE
BUFF
UNIT
ACTR

LDA 1225 SUB 0224 ETR ADMSK;s SKG =30 BRY BIG
SKG SS01: BRU #+2; LDA SSO01s STA T

ADD 0,25 STA Bl4s LDA Ts CNA

CePY AXsNj) ADD $S03; ETR ADMSK

SKB BUTBITs BRU Bles MRG BIC2; STA BIS; LDA BIC1) ADM Bla
LDA 0.2

STA 0263 BRX Bl4j) |LDA T3 ADM SS03; ADMw» BUFF
CNA; ADM SS01; LDB DEV) LDA BUFF; BRU BIS

MRG BIC3; XMA Bl4J MRG BIC4) STA BIS: BRU BIl4
LDA Qs2

STA Q.6

LDA Qasé

STA 0.2

BSS ©

LDX S8S03) LDA Q63 STA T

§KB CHRBIT) BRU Bli; BRM GPW

LDX S8031 LDA» 03 SKA ®77740000B; BRU BI3A
LDA T3 STA 0263 LDB DEV

MIN SS03; LDA SSQ1; SKG =1; BRYU BI3) SKR SS01: BRU Bl?2
MIN O

L.DA SSQ3; STA $S01; BRY POPX]S8

BRM WITs BRY Bl7

LDA SSQ1; DB Ss02; LDX SS03; SKN TIME; BRR O
MIN 0; MIN ACTR; (DB PACDMB; LDA QUTAB; STA TTIME
LDOX =QTI1; BRU PBPDMS

2/3/66

RBUTINE IS CALLED BY 'Cl8' AND 'WI1B8' TO CHECK THE VALIDITY
THE FILE NUMBER AND T8 SET UP 'FILE's 'BUFF', AND 'DEV's

INPUT: AsFILE NGOG
eUTPUT: B=DEVY

ZROj+ FILE NUMBER
IRG;+ BUFFFER ADDRESS
ZRB;+ UNIT NUMBER
IRGs+ ACTIVATIEGN COUNT



IF Vi
AIRWD DATA 7700008
ENDF

*
1861C1 ZRS NDEV+2,1 INPUT T8 SPECIFIED TELETYPE
1801C2 BRY NDEV+3a1 BUTPUT T8 SPECIFIED TELETYPE

*

»
181 ZR8; ETR ADMSK; STA FILEJ SKG =NFILE=1; BRU 1814
# CHECK FBR SPECIFIED TELETYPE

SKG =777B+NTTY; SKG =777B) BRU 815
# INPUT T8 SPECIFIED TELETYPE

LDB I168ICY
1816 ETR #7783 STA UNIT; STB DEV: BRR 18!
1815 SKG =1777B#4NTTY; SKG =1777B5; BRM NTRPB
« BUTPUT T8 SPECIFIED TELETYPE

LDB 18IC2) BRY 181s¢
#» REGULAR FILE (N8BT SPECIFIED TELETYPE)

IF FCa

1814 AXC: LDB FC,2; LCY 93 ETR =77B; SKE JBB; BRU 1811
ELSF 1

1814 AXC; LDB FA,2; LCY 9; SKE JBB; BRU 161}
ENDF

1élz2 DB FDy2; SKB X6; BRY 16817; STB DEV
LDA FCp2; ETR ADMSK; STA BUFF; BRR 161
# CHECK FBR TELETYPE B8R NBTHING
1811 SKE =®77B; BRM NTRPB; BRU l@l2
I8]E CAB
« ERRGR BF BUFFER BUSY
16817 SKB X2j BRY NIBDMS; LDA XN&4j3 ADM FD,2
LDA =218]8=1; STA GPW; BRM MPPACT; (DA ERRBIT: CLBJ BRU GPW2
I6]I8  BRY POPRX

&«

'INTERRUPT 31!

* ¥ &

# INTERRUPT 31le W BUFFER INTERRUPT RBUTINE.
BLK31 ZRB)s [31/133 SUBRBUTINEs SET=0 WHEN FREEs SET GT Q WHEN BUSY
1SA ZRB3* SAVE (A)



18
18X
TN

WFILE
WBUFF

WBE

WSRRL 3
WRRL3

INTR
wBsv

»
INT34

ZRBi1» SAVE (B)
IRB;» SAVE (X)

ZRO+ TAPE NUMBER

ZRB)» FILE NUMBER
ZROs» BUFFER ADDRESS

ZRB1+ END GF WBUFF

ZRB;+ SAVE RRL3
ZRBs« SET UP RRL3

IR« INTERRUPT RBUTINE ADDR
IR3)+ TEMP STBRAGE

INT33 EQU

INTF
INTX

INTY

D ¥ %k ¥ & & &k ¥ X ¥ & ¥

PwW

1GPW!

LDA

IR8; STA ISA; STB 1SBs STX ISX

INT3}
WRRL3; XMA RRL3; STA WSRRL3

LRR3J PBT RRL3; LDA WBUFF; AXC
XMA BLK3i{s STA INTR; BRM» INTR

BRY
STB
LOX
ETR

INTF (DRBVE DEVICE)

WBSV (DEVICE NBT FREE)

WFILE; LDX FCs2; CBPY XAsAX,B; RSH 15
*778; XXA; (DB WBSVj LDX TTNB,?

DIR; BRM EPY

LDA
L.DA
LDA
LDX
LDA
RCY

Fo

BLK31s SKG =03 BRU INTY

WSRRL,3; STA RRL3j) LRR3; PBT RRL3

ISA) LDB 18B; DX ISX; BRI INT31

WFILESs LDA XN2; ADM FD,2; MIN ACTR

WRRL3) LDB WBUFF; SKB =4000B; LCY 6

63 ETR 7783 CAX; SKR RMC,2; NBP; BRY INTX

DEUTSCH 9/13/65

THIS RBUTINE GETS BR PUTS BNE WBRD BN THE DEVICE SPECIFIED IN (B)

IT WILL DISMISS THE USER IF THIS IS N8BT IMMEDIATELY POSSIBLEs
IT TAKES CARE 6F SUBRBUTINE FILES AS WELL»

INPUT: AsT=WBRD, BsDEVICE.
BUTPUT; T=WBRD

ZR8; CBX3 BRU#* DEV,2



» BUFFER BUSY

N]BDMS BRM MPPACT) BRY ]BDMS

N]BGDS BRM MPPACT; BRU QTDMS

NF18DS BRM MPPACT

F18DMS BSS 0

18DMS  |LDA FILE} ADD =FD+1100000B; CAB
QTDMS LOX =QT1; BRU PBPDMS

186Q0MS DX =Q18; BRU PBPDMS

* SUBROUTINE FILE ,
GPWIBS LDX PACPTR; LDA PL,2; ETR 577000008

LDX FILES CXBs LDX FA,25 EBR 0; EBR #3240000B; STA«
ADD sw»1 (SET XQ)s STX Qi LSH 39; LDX PACPTR; STA PlL,2
LDX FILE; LDA GPW; ETR ADMSK} XMA FCs2; ETR X7; ADM FC,2
LDA T LDB SS02; LDX S803; SKN TIME; BRR 0; BRy XP8P

L ]
» BRS 41 RETURN FRBM 1/8 SUBRBUTINE
I8RET STA T; LDA PLs2; ETR =7700000B; RSH 15
SKG =0; BRM TRPBj; BRM [81
LDA FC,y2) ETR ADMSK; STA GPW}) LDX FA,2; LDA* 0,6
LDX PACPTR: STA PL.25 STA 03 BRR GPW
# DISC /8
GPWSE DX BUFFj) MIN BDCs2
GPWS! BSS 0
« NORMAL CASE, N8BT BUSY
GPWN LDX BUFFJ LDA 1,25 SUB 0.2; SKA ADMSK; BRU GPWe
LDB T3
STR SWCIT
* BUFFER EMPTY
GPW5 SKE »0; BRU GPWS
# N8 FLAGS, START DEVICE . ‘
GPW?7 LDOA FILE; LDX SS03; LDB 03 SKB =40000B; STAx O
GPWD LDX DEV: LDB SELs2; LDX BUFF
BRM ED; BRU NFIBDS (DRBVE DEVICE)
BRY NIGQDS (CHANNEL NBT READY=BLK31)
BRY NIBDMS (DEVICE N8BT READY)
* BUFFER EMPTY BUT FLAGS T8 REPBRT
« EOR,EQF,ERRBR ALWAYS TURN BN X& IN 'FILE!

GPW8 MIN BUFFj SKA ERRBIT; BRY GPW8A; SKA ESRBIT; BRU GPW8&B

GPWF DB 32768575378 (1378)



PWi2 CNA; ADM« BUFF; CNA
INPUT! AsFLAG BIT. BsRETURN STATE.

G
*
# STATE: 0sN® DISC SPACE LEFT, =1=DEVICE IN USE, =2sT88 MANY FILES BPEN
G

PWe 878

SKB

MRG

LDA

LDA

GPW8B ETR
GPW8A DA

Ti MRG FILE) MRG X4; LDX SS03;5 LDB 0
£40000B) STA# 03 CAX; LDA FCs2; LDB FDs2
X73 SKB BUTB!YT; EBR X5; STA FC.?2
2200000Bs LDX PACPTR; BRM IIR; BRR GPW
T) STA SS01; BRU PBPINT

EORBIT: LDB =27056134B (134B)s BRYU GPW12
ERRBIT) CLBs BRU GPW12

# BUFFER NBY EMPTY

GPWé SKB BUTBIT: BRY GPWS
LDA* 0.2
SKN SWCIT
BRY CGPwWeé
CGPW&6A MIN 0s21 STA T; BRR GPW

# BUTPUT, NBT INPUT
GPWS LDA Ti STA¥ 0,23 MIN 022
GPWX BRR GPW

»
*

IF Vé ENDF BEFBRE 'CTRL!
CGPW6 |,DB xw]

STB SWCIT

SKE $501

BRY CGPWEA+1

MIN 0

BRY CGPW6BA

ENDF

*

»

» PRINTER PUT RBUTINE, TRANSLATES ASC T8 6 BIT SDS CHARS, FILLS

BFR » HANDLES MLTPLE BLANKS AND NORMAL PRINTER CBNTRBLS

GPWLP DA T; CXB; LDX BUFFj SKN PDSW; BRU PD} (GET BLANKS CBUNT)
SUB =1; STA PDCNT; CLAJ STA T

PD2 LDA 1,2) SUB 0,2; SKA ADMSK; BRU PD3 (R88M IN BUFFER)

PDY MIN PDSW;% BUFFER FULLJ BRU GPWD

PD3 WDA T, SKG =778; BRU PD4 (PUT CHAR. IN BUFFER)

*



SKE #1558} BRU #+2; BRU PDé; SKE =152B; BRU PD5 DRIVE IF CR B8R LF
PD6 CNA; STA PDSW1
PD11 CLAJ SKE BI.K31; BRU PD7; MIN 0; BRU PD7
PDS SKE ®1378; BRU PDEX; BRU PD6&
PD1 BRU PD10
PR1O SKN PDgW2) BRU PD12; LDA PBSL1A; STA PBSL1; STA PDSW2
PD12 LDA T)} SKE =135B (MULT» BLANK CHAR+)} BRU PD9
LDA =w»l} STA PDSW
PDE X BRR GPW
PD9 SKE =133B8) BRU PD2; CNA; STA PDSwW2; BRU PD11
PD4 LDA T3 RSH 25 COPY AX,A (CHARACTER NUMBER)/4
LSH 23 MUL =3; LDA PRCHRS,2 (LDA WITH CHR WRD,CMPTE SHIFT)
CBX: LSH 0,25 ETR =77000000B (LEFT ADJUST CHAR)
LOX BUFF; STA* 0,23 MIN 0s2 (PUT CHAR IN BUFFER)
SKR PDCNT; BRU PD2; MIN PDSWi MIN PDCNT; BRU PDEX (EXT N8BT BLKS)
PDSW ZR8 o) =1 WHEN LBBKING FBR CHARs CBUNT
PDCNT ZR#8 0
PDSWL ZRSB 0 IGNBRE NEXT CHAR
PDSW2 ZRB o) SK]P T8 T8P BF PAGE
PBSIL4 SKIPT® 1
PESL2 SPACE 1
PBSLIA SKIPTE 1
PRCHRS DATA 60571417B,53575714B»743454208,734033618
DATA Q0010203B,04050607B,101115568,361316328
DATA 25212223B,24282627B, 303141428, 434445468
DATA 47505162B,63646566B,67707135B8,765557175

YEDY 6/27/66
EXECUTE DRIVER B8R CENTR8L ROUTINES

* & % & & %

FTIME ZR9)» EXPECTED WAIT TIME

EDD ZRG;+ QRIVER ADDRESS

16RW ZRBj+ [BRD INSTRUCTIBN

10SW ZRG+ ]O0SD INSTRUCTIGN :

ieB ZRB}+ REAL BUFFER ADDRESS\ADMSK

TXCY DATA TCNT#40000B+400Q1Bs# BUFFER CONTRBL WSRD
TXC2 PATA 17000000B;+ FILE MARK



X
o w
e
X

M & « ¥ ¥ « x 44

L)

EQW

EDWB

EDF
EDW]
EDCI
EDWMP
EDWS

ZROJ* ASCW WBRD FRBM BUFFER

HLT+ TXC2

BUTPUT

PBT WBRD FBR END BF FILE

INPUTS B=DR]IVER ADDRESS.

NB §KIPa DRRBVE DEVICE

SKIP s CHANNEL NOT READY (BLK31 NE Q)

2 SKIP = UNSUCCESSFUL BF DEVICE NBT READY

{RB; STB EDD
FCB
LOX FILE; LDA FAs2; ETR =77Bj STA UNITY

IF

ELSF

!

LDX FILEJ LDA FCs2; RCY 453 ETR #77B; STA UNIT
ENDF
LOX FD,2s LDA BPNDEV,2) RCY 15; ETR =77B; STA FTIME
LDX BUFF}; BRM BSET; DB EDDs SKB =17700000B; BRU EDWMP
BRM MPDSC) BRMs EDD; BRU EDF

CLA; SKE BLK31; BRU EDWI; LDA UNIT; STA TNB

Ts RCY 95 ETR =140B; MRG 32160008; STA 1BRwW

x200B; STA 185W; LDA T; ETR ADMSK; STA 188

LDA
MRG
WDA
ADD
ETR
LDX
LDA
LDA
LDX
LDB

RRL3J

STA WRRL3; LDA BUFF} STA WBUFF

#2) LDB DEV; CBX) SKB BUTBIT; ADD BUFS.2
ADMSK; STA WBE; LDA FILE) STA WFILE

BUFF

BRM* EDD; BRU EDWB} BRU EDWS

BLK31) SKG =0; BRR ED
T: LRSH 11; CAX; MIN RMCs2

FILE;
EQCI

1 BLK3}

BRM
DX
ETR
kOB
MIN
IR

'CTRL!

MPWB ;
FILES
7781
FILE:

LDA X2j ADM FDjy2; BRR ED
MIN EDJ BRR ED

BRY EDW

ED; FCs23 RSH 153 ETR a77B; CAXs LDA TTINB,2
A

LDA EDDJ DIR; BRM EPY

EPs MIN ED; BRY EDF
0 SEE PAPER TAPE DRIVER

10/31/65



*
# THIS HANDLES I/6 CONTREL FUNCTIBNS
»

# INPUT: AsCONTROL NUMBER, ADDRESS =F]LE NUMBER+
CTRL, PBPD 172000008,1,1,0Q,1
CTL . STA 8SQ1j STB SSQ2; STX $S03
LDA* Q; BRM 161
COBPY BASBXi ETR ADMSK; SKG =NDEV=1; BRU #+2; BRM TRPB
LOA SSQ1; ETR ADMSK; | DB BPNDEV,2; SKB X1i; BRU CTL1
cTL2 SKG* CTLT,25 SKG =0Q; BRM TRPB; ADD CTLT,2; CAX
L.DB DEVJ SKB DRMBIT; BRU %+3; BRM MPWB
BRY #+2; BRM MPDSC '
LDA 0,25 STA CTLW; LDX FILE
ETR 8777777783 XMA CTLW; SKE CTLWs BRM CBF; NOP
LDB CTLWj SKB 24000000B; BRU* CTLW
BRM ED; BRU NP8PX; BRU NIBQEDS: MIN 0; BRU N1BDMS
CTL1  LDX PACPTR; SKN PQU,2) BRM TRPB; LDX DEV; BRU CTL2
* CONTROL DISPATCHER
CTLW IR® 0 CONTREB|, RBUTINE ADDRESS.
CTLT PATA CTTOsCTTLaCTTRsCTT32CTT4aCTTE,CTT6LCTT?
RDATA CTT8,CTTY9,CTT10Q

BIY 2#1 MEANS DUMP THE BUFFER FIRST.

BIT 330 MEANS GB TO ED FIRSTe

BIT 3s1 MEANS GB T8 CTRL RBUTINE DIRECTLYs

cT7T0 DATA O

CTTL EQU CTTQ

CTT2 DATA 1; 1028 PNESR

CTT3 EQU CTTO

CTT4#  DATA 65 40B NTRAP; 2 MBSR} 2 MFSF; 2 MBSF
40B NTRAP) 2 MREW

CTTS  DATA 8) 102B MESR; 102B MBSR} 102B MFSF; 102B MBSF

1028 MERSJ 1028 MREW; 102B MEBF; 102B MERL

* *x %k

*

IF Vi
CTT6 EQU CT70
CTT7 EGQU CTT0

ENDF

IF Vi

cT78 DATA 6; 40B NTRAP) 40B NTRAP; 40B NTRAP; 40B NTRAP



40B NTRAPJ 40B NTRAP

cTTS DATA 8; 140B NTRAP; 140B NTRAP; 140B NTRAP; 140B NTRAP
é:g? NTRAP; 140B NTRAP; 140B NTRAP; 140B NTRAP
E i

CTT8 DATA 63 40B DIEBR; 40B DBSR; 40B DFSR; 40B TRAP
408 DWND; 40B DREW

cTTo DATA 8; 1408 DBEBR; 140B DBSRs 1408 DFSR; 140B DOLR
140B DWND; 140B DREW; 140B DISR; 1408 DBEGF
ENDF

CTTIO EQU CTTO

'MONOPN' 1Q/17/65

THIS ROUTINE BPENS PMYSICAL FILES (BRS 1)
INPUTE A=INDEX BLEBCK ADDRESS B8R UNIT.
XsDEVICE
BUTPUTS A=zFILE N8
X=X BLBCK PBINTER.

® % % % ¥ & %k ¥ &

FFLST ZR8)» AVAILABLE FCB LIST
»

MBNGPN DB SS03; LDA FFLST; SKG =Q; BRU 6PNL2

CBPY BX,BA,B; STB UNITi SKA =277740000B) BRU B8PN2

SKG =NDEVel; SKG =p; BRM TRPBj; STA DEV; ADD #DIUs STA DIUY
# BPEN NBRMAL FILE .

LDA DEV,2) SKA BUTBIT; LDB BUFS,2; STB T

LDA BUFS,2) SKA =40000B) BRU #+2; BRU BPN7

* MAG TAPE
LRSH 15; ETR =77B; SKN SS01; SKG S801; BRM TRPB
IF FCB ,
LDB SSO1; ETR s77B) STB UNITJ DA SS01J) ADD# DIUJ STA DIU
ELSF 1
LDB SSO1s LSH 155 STB UNITy LSH 9; ADD# DIU; STA DIU
ENDF

8PN7 LDA BUFS,25 SKA X1; BRU BPN4) SkNs DIUJ BRU 8PN11
8PN4  LLDA DEVs23 ETR =163000008s ADM DEV
LDB DEV,23 LDA BPNDEV,2; STA BPNDEV) SKG Xi; BRU OPN6



LDX PACPTR; SKN PQU,2; BRM TRPB
8PN6 SKB SBFBIT: BRY #+2; BRU BPNSZ
BRM BGET) BRY B8PN12 (NO BUFFER); CXAi ADD =23 STA 0,2
ADD T; ETR ADMSK; STA 1.2
BPNS GLAS STA T
LDA BPNDEV; SKA ADMSK; BRU BPNS
8PNS LDA FFLST) STA= DIy; CAX; LDB DEV; STB FDs2

IF FCR -

DA JBB; SKB BUTBIT; BRU #+2; MRG =700B; MRG =200B; CLBJ LSH 15
ELSF 1

LDA X7; SKB BUTBIT; LDA X2

ENDF

MRG BUFF; IF «FCB; MRG UNIT; ENDF; STA FCs2; BRU BPN3
BPNE LDB DEVJ XABs SKA DRMBIT) BRU #+3; BRM MPWB
BRY *+2; BRM MPDSC; XAB; BRM* BPNDEV: BRU @PN13s STA SS01
# ERRBR RETURN
BRM MPPACT; LDX DEV: LDPB DEVs2: DA BUFF
SKB SBFBIT: BRM BPUT) BRU PBPX
BPN{3 BRM MPPACT; BRY B8PN9
8PN1z2 LDA ==2; BRYU BPN1Q
8PN11  LDA s=}
8PN1O STA $SQ1; BRU NPBPX
# BPEN SUBRBUTINE FILE
8PN2 STA Ts ETR ADMSK;3 XMA T; LDX FFLST ,
ETR =101000008; ADD =NDEV+5; STA FDs2
WDB X7; SKA 8UTBIT; LDB X2; STB FC,2

1F FCB

8PN3 LDA T; MRG UNIT; XMA FA,2; EBR X1
ELSF i

8PN3 LDB J8Bj LSH 39; MRG T; XMA FA,2; EBR Xi
ENDF

XMA FFLST} ETR ADMSK; STA SSQi:; MIN 03 BRU PBPX
*

»

* BPEN PRINTER, INITIALIZE SWITCHES
LPBPN ZR8; PRT; BRU B8PNi1; LLDB P8SL1A; STB PBSL1
CLB; STB PDSW1; STB PDSW2) BRR LPERN
» YMBNCLS!','I8H! 10/16/65

*



» THESE ROUTINES CLBSE PHYSICAL FILES (BRS 2,B8RS 8)
*

» BRS 2
MBNCLS BRM CLS; BRU PBPX
» BRS 8

IF FCB

18M LDB JBBs LSH 39, LDB =7700000B; LDX ==NFILE
IH] EKM FC#NFILE»2) BRY lH2; CXA# ADD =NFILE

ELSF—— %

18H--— - LDB JBB4-LSH 397 LDB ¥{77000008) LDX s«NFILE

IHL  SKM FA+NFILE2) BRU M2+ CXAi ADD eNFTLE
BRM CLSJs BRU 18H
IF V5

IH2  BRX IHis LDX JBBJ LDA TTN8,24 ETR =77B; STA TTNB,2; BRU PBPX
ELSF 3

IW2 BRX IHi; BRY POPX
ENDF

*

% DUMP THE BUFFER IF NECESSARY

» INPUT{ BsDEVICE,

CBF _ ZRBJ SKB BYTBIT; SKB CHRBIT; BRU CBF2

« BUTPUT FILE, BUT N8T CHARACTER BRIENTED.
LDA FCs25 ETR X7) SKE X2; BRU CBF1; BRU CBF2

*+ BUTPUT FILE WITH CHARACTERS IN Fiis

CBFL  RSH 18, LDB FW,2; CBPY AXsBA/ LDB =276575378 (137B)
LCY 8,24 STA T
LDX FILEs LDA FCs2) ETR 2777777783 MRG X2 STA FCs2
LDB DEVs BRM GPW; DA FILE; BRM 161

CBF2 COPY BA#BX; ETR ADMSK; SKG =NDEVel; BRU #+2; BRR CBF
SKB DRMBIT:; BRU CBF3; SKB GUTBIT; BRU CBF4

CBFS  MIN CBFJ BRR CBF

» BUTPUT FILEs CHECK FBR DATA IN BUFFER.

CBF4 DB DEV,2) SKB SBFBIT; BRU ##2; BRU CBFS
LDA BUFF; SUB BUFF; SKG s2; BRU CBF5
BRU GPWD

» DISC FILE

CBF3  LDX BUFF; LDA BDCs2; SKB BUTBIT; SKG ==1; BRU CBFS
BRM BSET; BRM MPDSC



BRM DTD; LDA X13 ADM= BIP,2; BRU DTX

*
*

L

THIS ROUTINE CLOSES BNE PHYSICAL FILE
# INPUT{ AsFILE NUMBER.
CLS ZRB; ETR ADMSK; SKG #2; BRR CLS; BRM 18]

BRM CBF; BRY CLS3s SKB DRMBIT; BRY DRMCLS
CLS#4 LDX DEV) LDA BUFS,2; LDB DEV,2; SKA #40000B; BRU CLS5
CLSé LDA ==1; STA Dlys2; LDA BUFF} SKB SBFBIT; BRM BPUT
CLS3 LDX FILE) CLAJ STA F(C,2; LDA FFLST; MRG X1: STA FA,2
8TX FFLST; BRR CLS

* MAG TAPE
IF FCB

CLSSB LDX FILE) LDA FA»2; ETR =778) STA UNIT
ELSF i

CL.8% LDX FILES LDA FC,2; RCY 15; ETR =77B; STA UNIT
ENDF

i LDX DEV; ADD DIU,2; SUB =DIU; LDB DEV,2; CAX; BRU CLS6
* DISC

DRMCLS BRM MPDSC; BRU DCLS4

DCLS3 BRM MPPACT; BRU CLS4

*

*

» 'RDU' 6/30/66

*

*

READ DEVICE AND UNIT

*
ROV BRM 181 CBAJ ETR ADMSK; STA S503; SKG sNDEvV~1; BRU RDU1
ROU2 LDA UNIT; STA SS01; BRU P8PX

IF Fca

RDU1  LDA FA,2
ELSF . 1

ROUL  LDA FCs2; RCY 15
ENDF

ETR =77B} BRU RDU2+1

W BUFFER BRS'S

k & x *k



* TURN BFF RUN=AWAY TAPE
# BRS 114 CALLED BY 'ABT!' AND PU
MTDI CLA; SKE BLK31; SKN PQU,2; BRM TRPB; DISW
LOX WFILE? LDA FD,2; SKA X23 BRU #+2; BRU PBPX
LDA sT2K; STA BLK31; LDA =P8PX; STA» 31B; BRR 318
*» LBCK TAPE
*» BRS 118
TGET SKN PQU,2) BRM TRPB; SKG =NTAPE=1; SKG =»=}; BRM TRPB
CAX3 SKN TJUNB,2; BRU TGET1
DA JB8BJ STA TUNB,2; MIN 0; BRU POPX
TGETY LDA TJUNB,2: SKE JBB; BRU PEPXs BRU TGETiw=2
* UNLBCK TAPE
» BRS 119
TREL, SKN PQUs»2) BRM TRPB; SKG =NTAPE=1; SKG ==1; BRM TRPB
CAX} LDA =»1; STA TJUNB,2; BRU PBPX
. :
*
* 'BGET','BSET,'BPUT!' 6/28/66
*

* BUFFER MANIPULATIBN RBUTINES

RETBUF ZR8J CXAJ ETR ADMSK; ADD =2; STA 0,24 STA 1,2; BRR RSTBUF
)

BGET  ZR8J LDA FBWRD; SKG =0; BRR BGET; MIN BGET
LDX =NBUFw=i; NBD NBUF=1; EBR X2; RCY NBUFe1; LCY 0,2
STA FBWRDJ) LDX BUF,2; STX BUFF; BRR BGET

»*

. |

» PUT REAL BUFFER ADDRe IN A AND T

BSET  ZRB; C8PY XAsBj RSH 11, LDA RRL3; ETR =778
LCY 11; STA T; BRR BSET

*

BPUT  ZRG; ETR ADMSK; DX #»NBUF; SKE BUF+NBUF,2; BRX #w1
LOB =1 LSH 47,2
MRG FBWRD; STA FBWRD; BRR BPUT

*

»

» BRS BE+17 TEST FOBR LLAST BUFFER FREE

CKBUF | DA =40000008; SKA FBWRD; BRY POPX; BRM TRAPB
*



IF
BRS BE+7
SKIPS Is B
# INPUT§ X=8
BPTEST SKN P

* %

Vé
BREAK PBINT TEST
REAK PBINT SWITCH IS DBWN.
WITCH NUMBER
GUs23 BRM TRPB; | DX SS03

LDA =1000B; RSH Qs23 XMA BPT2) ETR =777770008B
ADM BPTZ2
BPT2 BPT; MIN 0 BRY PEPX
ENDF
»
»
»
»
.
# ENTRY PBINTS
ENTRY DBIA,DBBAILASA,SASA)DWIA,DWOA
ENTRY DTXS1,10CL,»IDMRET, IDRS, IDM2
ENTRY DFDL2DFRX»SDBM2 SWSFLDFCDsDFER,) SSMF
ENTRY IDCL1,CBRF
ENTRY NOCLsDTH,DTP
ENTRY DRQ,DRQUIEDCL,DTXS?
ENTRY IDM,DCWBIY
# ENTRIES (FR8M MDRBG)
ENTRY SMIFIL,SMBA,SMDRN,FBWRD,SMOFILJFBADR, IXC
ENTRY BX8,BBP,BFP,BIN,BIC,BDN,BDCsBIP,)BIA
DCWBIT DATA 400000008
# DRQ MaAP
* WBRD Qi DISC ADDR.
» WBRD 13 O=7aFILE N8 8+233CABRE ADDR.
» WORD 2: OsR/W 1=5sFTIME 6288 INTe RBUTINE I=23sWARD COUNT
» WORD 2 NEGATIVE FB8R WRITE.
DRG BSS NDRG*3
DRGU EQU #*
»

*
»*

» 1L AS',1SAS' 10/18/65



*

# THIS RBUTINE IMPLEMENTS THE LBAD AND STBRE T8 SECONDARY MEMBRY.

»
LAS- PBRD 14600000B,1,1,0,1
LASA BRM MPDSCJ) BRY LSM

+*

SAS PBPD 14700000B21,1,0,1
SASA BRM MPDSC; BRU SSM

»

*» LIDMY  4/16/66

»

* THIS [S THE DRUM INTERRUPT ROUTINE FBR ALL DRUM 1/8

*
NDCL  ZRBj» CBUNT BF DRUM CBMMANDS IN LIST
EDCL,  ZRO;» CURRENT END OF LIST
IF v2 '
IDCL  ZROj+ CURRENT INTERRUPT PBINTER
1DCL1 ZRO;« CURRENT COMMAND EXECUTING PBINTER.
IDMRET ZRO;+# BRR/BRI RETURN SWITCH
IDRS  ZRBj# SAVE REG]STERS BNE TIME SWITCH.

IOWD3]1 BRM INT33
I1DWD33 EQU [0WD31
ENDF

RLDMSK DATA ND1SCS#20000B=1 REAL DISC ADDRESS MASK

DADMSK DATA NDISCS#32%64%4=1 DISC ADDRESS MASK RIGHT SHIFTED 2
DRMTRY ZRB;* TRY=AGAIN COUNTDBWN

1DSA  ZRBj% SAVE (A)

IDSB  ZRO;% SAVE (B)

IDSX  ZREi* SAVE (X)

*

INTNBP ZR8J BRR INTNBP
10T RATA INTNBP,IDR,1DP,IDF,IDB
Eunnnnnnnnnytnn ekt INSERT NEW INTERRUPT REBUTINE HERE # %% % %% %55 %% 8568 % % % %
I1DM ZR8 0
PRT; BRU #=1; DET; BRU ID7; DCT; BRU 107 (ERRBR CHECK)

IDSW1 BRY ID3 ALERT DISK 6R BRUY ID3
PBT» 1DCL DISK ADDRESS
EOM# 100008 ALERT CHNL

IDE2 BRU * /6 CONTROL EGM



IDEY

ID4

100
101

1D2
103
1DSAY

107

IOR

PBT IDCADD CBRE ADDRESS
BRU * R/W BUC

BRM IDSAV; SKR NDCL; NBP 0 (SAVE REGe,DECRe CBMMAND COUNT)
LDA IDCL; ADD =3; SKE =DRQU; BRU #+2; LDA =DR@; XMA IDCL (NXT CMD
XMA IDCL1s SKG ==1; BRU IDS (IDCL1 IS EXECUTING,SKIP T8 PBST PRAC
CAX; LDA 1.,2) LRSH 16; STA 1D0} (FILE NUMBER)

CLA; LSH 53 XXA; SKR RMC,2; NBP 0 (BUMP PAGE LBCK)

CAX; LDA 2,2: LRSH 18; ETR =378; CNA

CLAs LSH 3; COBPY AX,XB; BRM# IDT,2 (XEQ INTRPT RBUTINE)

LDA =NDTRY=1; STA DRMTRY (DRUM ERRBR CBUNTER)

LDA IDCL; SKN NDCL; BRU ID&:; BRU ID2 (SETUP NXT CMND B8R WINDUYP)
STA IDCL; CAX; LDA 1,25 LRSH 14 (SETUP RBUTINE,GET CBRE ADRS)

ETR s3; STA 1DQ1 (SAVE TWB HIGH BRDER BITS)

LDA 2.2 LRSH 10) STB IDCADD) ETR =37B; ADD 1D02 (GENERATE 1/8)
SKN 2,23 ADD 1D0O3s STA IDEp (STBRE EBM)

LDA IDOL; CLB; LSH 55 ADM IDE2 (ADD T8 EGM)

LDA IDSW1A; STA 1DSW} (SET SWITCH T8 XEQ CBMMANDS)

LDA 1DQ5; SKN 2,23 ADD ID0&s STA IDE1 (MAKE READ/WRITE E8M)

LDA IDCL1s SKG =w1; BRU ]DSW} (EXIT IF CMND ACTIVE)

SKN IDCL1s BRU ID1; DA IDWD31; STA 318

LDA IDSA; LDB 1DSB; LDX IDSXs MIN IDRS (RESTORE REGSe)

SKN IDMRET; SKR IDMRET; BR! IDM; BRR IDM (INTRPT 8R SUBR RETURN)
LDA 1DSW1iB; STA 1DSWl; BRU 1IDO (LIST EMPTY,DBNT XEGQ ANYMABRE)
BRM IDSAV; LDA ==1; BRY ID&4 (SETUP T8 INDICATE N8 CMND EXECUTING)
ZRB; SKN IDRS; SKR IDRSs BRR IDSAV (SAVE 8BNLY BNCE)

SYA IDSA) STB IDSB; STX 1DSXs BRR IDSAV

SKN IDCL1; BRU #+2; BRU ID3; BRM IDER; DETJ) MIN DRMERR; DCT

MIN CHNERR; SKR DRMTRY; BRU *+3; MIN DRUERR; BRU I1DSwW1

MIN NDCLj BRM IDSAV; LDA =«1; XMA IDCL1; BRU IDé

ZRO; BRM IDF (CHECK DISK ERRBRS)

DA XN2s ADM FD,2; MIN ACTR; LDA FCs23 CBX

IF €181

ADD =2

ELSF 1

ADD =1

ENDF

LDB =3777B; SKM 1,23 BRR IDR

LDA 1,23 LRSH 11 ETR =37B; STA IDO1 (PAGE NUMBER)

LDA =7} LSH 11} CAX



10P
IDF

% INT»
108
1DM2
1DM22

?;R; EeMC§§2OOB; PeT 1D0O1 (SET RELABELLING)

DA =2,2; ADD NDDW,2; STA =12

ELSF 1

LDA =1,2; ADM Q,2

ENDF

EBM 21400B) PBT RRL3 (ADD 1ST BFR WRD T8 CNT)

EIR;} BRR IDR

ZR8; BRM IDF; LDA =«DBBj; ADM FD,2; BRR IDP (CK DK ERR,MRK BFR)
ZRB; LDX IRO1; SKN DRMTRY; BRR IDF (RETURN IF NBT UNRECBVRD ER)
LDA FDs2) MRG X&) STA FD,2; BRR IDF (MARK ERRBR FLAG)

ROUTINE FOBR NONaFILE DISC 1/8s BRS BE+1,BE+2s

ZRB; LDX IDO1; LDA X2; EBR TTNB,2; STA TTN3,2

LDA =200000B:; SKN DRMTRY; LDA =1000Q00B (NB ERRBRS)

ADM TTNB8,2; MIN ACTR; BRR DB

ZRB; SKN IDCL1; BRU IDM22

STA BLK31) LDA IDWD33; STA 33B; CLAJ XMA BLK31; BR! [DM2

DCTs BRU %#+43 DETs BRU #+2; BR! IDM2

MIN IDMRET; BRM I1DM; BRU IDM2+1

« ROBUTINE T6 SAVE DISC ADDRESS OF ERRSR

IDER

IDER1
IDER2
IDERZE
I1DER3
1001
1p02
1003
1005
1006
IPSW1A
108W1B
IDCADD

ZRB; STA IDER3; LDA# IDCL1; STA« IDER1; MIN IDER}
LDA IDER2E) SKE IDER1; BRU #+3; LDA sIDER?
STA IDER1; LDA IDER3; BRR IDER

ZR8 IDER2

BSS 10

ZRE »

ZR8 0

ZRB 0 WORKING CELL
EBM 172008 1/6 CONTRBL EBM
DATA »2008B READ DIFFERENCE
EGOM 36668 WRITE EBM

DATA «10408 READ DIFFERENCE
EOM 100268 ALERT DISK

BRY 103

ZR8 0

LA R AL AR AR 2 st s s Rl s YR Y s Z XS R RIS Z LSS TR Y R

*
*

» IDTPY,1DTH!



*

* GENERALLY USEFUL DRUM RBUTINES

»

DTXS81 ZR8Bx COMMAND CBUNT

DTXS2 ZRBi+ LAST COMMAND LBC

»

* RESET COMMAND COUNT

RTP ZRBJ LDA ==1; STA DTXS1s BRR DTP

* INITIALIZE CORE ADDRESS

DTH ZRBs RSH 113 STB T; MUL #3; CBX
WDA RRL2; LDB RRL1:; LCY 6,25 ETR =778
LDB Ts LCY 115 STA T; BRR DTH

»

OW] PBPD 144000008, 1,150, 1

DWIA  BRM MPDSC; BRU DIW

Dwe PBPD 14500000B21,1,0.1

DWBA BRM MPDSC:; BRU DBW

DBl PBPD 14200000Bs1,12041

DBIA BRM TRPB

pge PBPD 14300000B»1,1,0,1

DBBA BRM TRPB

»

*

# DISC BRS'S

W

+ BRS 58

SSMF BRM MPDSC; LDA SS01; BRU SSMFA

« BRS 59

CBRF BRM MPDSC) BRU CBRFA

+ BRS 66

DFgL SKN EXEC1) BRM TRAPB; BRM MPDSC; LDA SS01; BRU DFDLA
» BRS 67

DFER SKN PQUs2: BRM TRPB; BRM MPDSC; LDA SSQ1; BRU DFERA
+« BRS &2

SWSF BRM MPDSC) LDA SS01j BRU SWSFA

* BRS 87

DFRX SKN PQUY,25 BRM TRPB BRM MPDSC) BRU DFRXA

» BRS 113

DFCD BRM MPDSC; LDA SSO01; BRU DFCDA



# BRS BE+5
SDBM SKN PQUs23 BRM TRPB; BRM MPDSC; DA SS01; BRU sSDBMA

END



3MDBG  IDENT 7/02/67
« VERSIGN 12 6/18/67

»
» SYSTEM FLAGS. OPDS, PARAMETERS, AND MACRSS
"

* ASSEMBLY FLAGS
CRXF EQU =1 (N® CARD READER)

PNXF  EQU 1 (PAPER TAPE PUNCH

LPXF  EGU »1 (N8 LINE PRINTER)

RELCHN EGY =1 (BLD DRUM CHANNEL)

940M  EQU =1 (=1 FOR BERKELEYs 1 FBR 940)

ARMF  EQU 1 (ARMING FEATURE)

Vi EQU 1 (VERSIBN 1.85=1)

V2 EQU 1 (VERSIBN 1+85=2)

v3 EQY 1 (VERSIBN 1¢85=3)

Va4 EGQU 1 (VERSIGBN 1¢85=4)

Ve EQU 1 {VERSIBN 185=5)

Vé EQU 1 (VERSIBN 1+85e8)

v7 EQY 1 (VERSIBN 1:85#7)

V8 EQU 1 (RELABELED VERSIBN)

FCB EQU 1 (FCB CHANGES)

ci81 EQU 1 (181 CBMPATIBLE FILES)

» BPDS

SBRS  BPD 17300000Bs1,1 SYSTEM MBDE BRS

TSN 8PD 002220008, 2 GB& FRBM NBRMAL T8 MBNITOR MBDE
CKN OPD 002201008,2 TURN BN THE CLBCK

CKF 8PD 002202008,2 TURN BFF THE CLBCK

LRRY erPD Q0220400Bs2 LBAD RELABELLING REGISTER 1
LRR2  8PD 00221000842 LOAD RELABELLING REGISTER 2
LRR3 8rPD 002214008, 2 LOAD RELABELLING REGISTER 3

IF Vs
* PRINTER COGMMANDS
EPT MACRS
DATA 40140608 END BF PAGE TEST
ENDM
PFT MACR®
DATA 40110608 SKIP IF NB PRINTER ERRSBR



PRY
- SKiPTE
SPACE

PRINT

CAT
.

ENDM
MACR®
DATA
ENDM
MACR®
DATA
ENDM
MACRS
DATA
ENDM
MACRS
DATA
DATA
FBT
ENDM
BPD

40120608 SKIP IF PRINTER READY

D

210460B+D(1)#1000B

o]

210660B+D(1)%10008B

D

2420608 ALERT INTERLACE, ] CHARs PER WBRD
2152008 ARM 131, DISCONNECT WHEN

D(1) TRANSMISSIBN 1S COMPLETE.
Q401400082

» BREAKPSINT TEST

BPT

*

6PD
ENDF

040200008B,2

« [/86 DEVICE 8PD'S
MACRB; DATA 20277777B; ENDM

TTYS
TTYSKS
EBD
ALR
RRF
WRF
RIN
16SDE
18RDE
RSR
RSE
CETE
188DW
18RDW
ALD
D8R
DRT

EQU
8rPD
8PD
8PD
8PD
8rPD
EQU
EQV

240770008

006000008, 1,1

006100268,2 ALERT RAD
006022268, 2 READ RAD
006022668,2 WRITE RAD
0061620082 RAD 188D
006172008

006140008

MACRB; SKS* 10026B; ENDM
MACRB; SKS+ 11026B; ENDM
MACRG; SKS+ 11000B; ENDM

EQU
EQU
8PD
8PD
8PD

2142008

2140008

002100268,2 ALERT DISC
00202626Bs2 DISC READ
040100268B,2 DISC READY TEST



DEY 8PD 04011026B,2
DCY 8rPD 040110008B,2
*

*

» PARAMETERS

BE EQU 123

NPBP  EQU 448

# W BUFFER DEVICE PARAMETERS
RTCNT EQU 64

PNCNT  EQU 40

CRCNT  EQU 40

CRCNTB EQU 40

CRCNT EQu 40

CPCNTB EQU 40

NTAPE EQU 2

NLINK EQU 0

TCNT  EQY 199

LPCNT EOUY 132

RTWT  EQU RTCNT#40/3
PNWT  EQU PNCNT#400/6
CRWT  EQU 300

CPWT  EQU 150

TXWT  EQU 20+TCNT/10
LPWT  EQU 133

NTRTRY EQY 10

NTWTRY EQU 3

* FILE PARAMETERS

NFILE EQU 40

MBUFX EOQY 340000008
DBB EQU 004000008

# TTY PARAMETERS

NTTY EQU 32 NUMBER B8F TTYS
NTTE  EQU NTTY+NL INK
NLTTC EQY 0

NTTYC EOQY 70

TTYEWM EQU 20

AMB EQY 400008

AlB EQU 1000008

APB EQY 100000008

DISC ERRBR TEST
DISC CHANNEL ERRBR TEST

LAST BERKELEY BRS»
NUMBER BF SYSPBPS IN USE.

PAPER TAPE READER BUFFER LENGTH
PAPER TAPE PUNCH BUFFER LENGTH
CARD READER BUFFER LENGTH

CARD PUNCH BUFFER LENGTH
NUMBER B8F MAG TAPE UNITS

LENGTH 8F MAG TAPE BUFFER
LINE PRINTER BUFFER LENGTH
PAPER TAPE READ TIME

PAPER TAPE PUNCH TIME

CARD READ TIME

CARD PUNCH TIME

MAG TAPE TIME

LINE PRINT TIME

NUMBER 6F REREADS

NUMBER 8F REWRITES

NUMBER 8F FILES
FBWRD FBR EXEC BLBCK
PRBTECTED FILE BUSY BIT

TBTAL TTY BUFFERS

NUMBER B8F CHARS IN TTY BUFFER
TTY EARLY WARNING (2 SEC)
ACCEPT MESSAGE BIT

ACCEPT INPUT BIT

ACCEPT PRINTER LINK BIT



AKB EQUY 2000008 ACCEPT KEYBOARD QIMK BIT

8RB EQU 40000008 8= EVEL INPUT BIT
8PB CEQY 20000008 8=LEVEL BUTPUT BIT
ILB EQU 10000008 INPUT LINK BT

8LB EQU 4000008 BUTPUT LINK BIT

* PAC TABLE PARAMETERS

NSQU EQU 12 NUMBER BF CLBCK CYCLES IN SHORT GQUANTUM,
NFQU EQU 36 FULL QUANTUM SIZE

NPAC EQU 144 NUMBER BF PACT S| B8TS
NPPAR EQU 10 LENGTH 8F PACT ENTRY

« JBB AND MEMBRY PARAMETERS

NJOBL EGQU 32 NUMBER B8F JBBS WITHBUT PeUs
NGB EGU NJBB1+1] NUMBER 8F J8BS
uMsZ EQY i5 INITIAL MACHINE SIZE

NMEM EQU 32 NUMBER BF PAGES
NSMEM EQU 7 NUMBER 6F PAGES USED BY SYSTEM

NCMEM  EQU 608 COMMBN PART OBF USER MACHINE
NSMT EQU 1008 S1ZE BF SMT
NUMEM EQU 100B=NCMEM NUMBER BF PRIVATE USER PAGES

NPUQ EQU 16 NUMBER O8F PUCT ENTRIES
# RAD AND SWAPPING PARAMETERS

NRDQG  EQU 20 MUST BE GT USER'S PAGES#2

NRTRY EQU 1 N8+ BF READ TRIES FBR RADe

NRAD EQY 4 NB. BF RADS

NSEC EQU 2#NRAD

L2NSEC EQU 1 ,
NSBND EQU 18 NUMBER BF 16K BANDS RESERVED FBR SWAPPING
NSSP  EQU 40008  |LBCs BF 1ST SWAPPING AREAe MUST BE A

* MULTIPLE BF L{000B.

NSAM EQU 16 SIZE BF SWAPPER ASS8CIAT]VE MEMBRY
» DISC PARAMETERS

NDTRY EGU 4 NUMBER BF READ TRIES FOR DISCe
NDRQ EQY 30 NBeo B8F JBBS IN DISC QUEUE
NDISCS EQU 32

IF NDISCS=32
NPBS EQY 203 ELSF 1;NPBS EQU 40; ENDF

MAXP EQY NPBS/2#200B+31%2008B
MINP EQU =NPB8S/24200B+32%2008
TABLEN EQU NPBS/2#2#NDISCS#32+23



TABLEN EQU TABLEN/24
#» BUFFER PARAMETERS
NBUFX EQU 3 NUMBER 8F BUFFERS IN THE EXEC BLBCK
NBUF  EQU NBUF X TBTAL NUMBER BF DISC BUFFERSH
NDDW  EQU 255 LENGTH 8F DATA BLBCK
BIN EQY NDDW+2 INDEX BLBCK NUMBER
BIC EQU NDDW+3 INDEX CHANGED FLAG
BON EQU NDDW+4 DATA BLBCK NUMBER
BDC EQU NDDW+5 CHANGED DATA FLAG
BIP EQU NDDW#6 INDEX BLOCK PBINTER
BIA EQY NDDW+7 INDEX BLBCK DRUM ADDRESS
NDXW  EQU 124 LENGTH 8F INDEX BLBCK
IF €181
NDXWC EQU 78 MAX-NUMBER-GF—TATARLECKSPERFHE
ELSF 1jNDXWC EQU NDXW; ENDF
NDXWCR EGY NDXWC#+1
NDXWR EQU 128 NUMBER BF WBRDS T8 READ/WRITE
NDBW  EQU NDDW+8+NDXWR LENGTH 8F DISC BUFFER
NDBS  EGU NBUF #*NDBW S12E 8F BUFFER AREA
BX8 EQU NDBW=NDXWR INDEX BLEBCK BRIGIN REL T8 BUFF
BBP EQU BXO¢NDXW=1 BACKWARD CHAIN WBRD
BFP EQU BXO8+NDXWe?2 FBRWARD CHAIN W8RD
1XC EQU BXB+NDXW INDEX BLBCK CHECK WBRD
» TS BLOCK MAP
DBTBP EQY 37777B=NDBS«5e1=17=1 ST WBRD AFTER PRSYMS
SMBFIL EQU DBTOP SECSNDARY MEMBRY BUTPUT FILE
SMIFIL EGU DBTBP+1 SECBNDARY MEMBRY INPUT FILE
SMBA  EQU DBTBP+2 SECBNDARY MEMBRY BUFFER ADDRESS
SMDRN EQU DBTBP+3 SECBNDARY MEMBRY BDN ADDRESS
FBWRD EQU DBTBP+4 BUFFER AVAILABILTY BIT WBRD
RMAP  EQU DBYBP+5  RAD BIT MAP FBR FILES AND SWAPPING
PB EQU DBTOP+6
PX EQU PB+8
PPB EQU PX#8 PBINTER T8 PB CHAIN
NFBRK EQY PPB+! NUMBER B8F FBRKS CBUNTER
FBADR EQU DBTOP+5+1+17+1 FIRST BUFFER ADDRESS
* MONITBR AND EXEC LBCATIONS :
RAW EQU 1008 RAD ADDRESS OF W
CAW EQU 440008 CBRE ADDRESS 8F W



DAW EQY 0 DISC ADDRESS 8F W

RADSC EQU Q RAD ADDRESS B8F DlsC
CADSC EQY 400008 CBRE ADDRESS 8F DISC
DADSC EQU 3008 DISC ADDRESS BF DISC
CASET EQU 500008 CBRE ADDRESS BF SET
DASET EGY 3408 DISC ADDRESS 8F SET
DAEXEC EQU 1008 DISC ADDRESS BF EXEC
RAEXEC EQU 600B RAD ADDRESS BF EXEC
* MACROS
A EQU i
B EGQU e
AB EQY 4
BA EQU 108
BX EQU 208
XB EGQY 408
E EQY 1008
XA EQU 2008
AX EQU 4008
N EGQU 10008
X EQY 200000008
cery MACRS D
K NARG
(9 EQY Q
M EQU i
RPT K
L EQy L*D (M)
M EQU M+l
ENDR ‘
DATA #600000B+|,
ENDM
IF ARMF
ARMI] MACRE8 D; AIR; PBY D(1)1 ENDM
ELSF 1
ARMI MACR8; ENDM
ENDF

ENTRY MACRO LJENTCNT NARG; RPT ENTCNTL(ENTCNT) EXT

ENTCNT EQU ENTCNT=13 ENDR; ENDM

SETINT MACRE Aj LDA =3A(1); STA BLK31: ENDM

TOT MACRE LiL(1)eW EQU %3 RPT NTAPE; L(2) L(3)+B##=L(1)eW) ENDR; ENDM



RMFF
SMFF
READ

SMFF
RMFF

ECHR
ECHB

ECHVB
TRP

IF Vi

MACRE; ENDM

MACRS8; ENDM

MACRE D,G,»1:G(}) RSR; BRY #=1; ALR; PBT =D(3)/1008

EGD» 10000B; DATA 18SDE+D(1)/2000B(AND)37B+D(2)/400Q00B(AND)3#408
PBT sD(1)(AND)1777B#40000B+D(2) (AND)37777B; RRF; RSR; BRU %=1
RSE} BRU G(1)3 CETE; BRU G(1)s ENDM

ELSF 1

MACRE Di DATA 234006B+D(1)#40B; ENDM

MACRO D; DATA 230006B8+D(1)#40B; ENDM

ENDF

MACRE N;ECHRWD EQU ECHRWD*#400B+N(1)eB)NECHR EQU NECHR+}

[F NECHRw2) DATA ECHRWDECHRWD EQU OINECHR EQU 0) ENDF; ENDM
MACRS NJECHVB EQU N(1)B; RPT N(2); ECHR ECHV

EQU ECHVB+N(3); ENDRj ENDM

MACRB LJENTCNT NARG; RPT ENTENT;L(ENTCNT) EQU TRAP

FRGT L(ENTCNT)JENTCNT EQU ENTCNT=1; ENDR; ENDM

CACR

LBL
1LBL
»

»
»

+ EXEC
EXEC!
EXECP
BFFINT
»*

*
*

0B

MACRE D D(2)

IF D(1); BRU PACACT; BRU PEST

ELSF 1; BRU PEST) BRU PACACT; ENDF; ENDM

MACRE DJ1LBL EQU D(2); RPT D(2)3 LDA D(1)+1LBL=1; [LRSH 6
EQU 1LBL=1) ENDR} ENDM

ENTRY PBINTS

EQY 100008
EQU 100018
EQU 100028

MACRE DJENTCNT EQU D(1)+B*200B+D(2)*1008B

+#40000000B+D (4) (AND) 1 #40B+D (4) (AND)2# 100000008

FBRGT

RPT D(3)s DATA ENTCNT;ENTCNT EGY ENTCNT+100B: ENRR; ENDM
MACRB DJENTCNT NARG; RPT ENTCNT; FRGT D(ENTCNT)



ENTCNT EQU ENTCNT=1; ENDR; ENDM

FORGT CRXF,AlB,8PB,8RBsAMB,APB,AKR
FBRGT MBUF X, PNXF L PXF

FORGT
FORGT
FBRGT
FORGT
FORGT
FORGT
FORGT
FORGT
FORGT
FBRGT
FBRGT
FBRGT
FREEZE
END

RTCNT,PNCNT, TCNT,LRPCNT
RTWT»PNWT»TXWT

NTAPE,NL INK,NBUF X, NBUF
NTRTRY,NTWTRY,NDTRY

NDDWaNDXWsNDBW

NFILEsUMSZ ,NTTYC,,TTYEWM
NPAC,NPPAR,NJBBINJBB 12 NFRULNSQY
NPBP» NMEM)NSMEM,NCMEM, NUMEM
NPUGINSEC,LANSEC,NDRQ)NSBND 2 NSAM)NSMT
DBBLENTCNT
SMIFIL,SMBA,SMDRN,FBWRD,SMBFIL
BX0,BBP,EFP,BIN,BIC,BDN,BDCIBIR,IBIA



3PAC
*

»
)
PACDMB
PRMSK
PLMSK
ADMSK

NADMSK
SECMSK

SGC!
sesT

* ENTRY PBINTS

# ENTRIES FR8M

*

IDENT

7/Q2/67

SCHEDULER AND SWAPPER

IRB x
DATA
DATA
DATA
IF
DATA
ENDF
DATA
8PD
8PD

IF
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENOF

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY

ENTRY

77778
777700008
377778

Vi
(NBT)377778

NSECey = 7
16500000B, 1,1
1510000084 1, 1

vi

CLINTC,GCRL»GCRL1,GCRL2,GCRL.3,DISCA
RSYBT1,MPPACT,RLTS,ACTPUsPUPACP

ARD, AWD»RDSYB, WDSYB»RST,NADMSK, PUDEAD,» PWN]
PUTIMsNPBPX,NXPBP

RSYB2,MPDSC,MPWB

RMT,RMC,RMA, PLMSK, PRMSK , ADMSK , SECMSK, SRT2 SRTE
PACDMB, P8P X, XPOP, PACQE , PEPDMS, SETSET, GDC
PACGO,PEST,PBPINT,PBPST,PUGE, NPUGB, QREDMS, PACGE |
FPULST,PUCT,PUEPTR, PUBP TR, PUPAC
SWAP2UPRL»PTRL, LABEL 4 CHRL » BMW, RSAM, BMR, SWMPTR
RRL1,RRL2,RRL.3,BRRL32QUTAB, TIME, TTIME, PUCTR
SACNT,SAM1,SAM2, SAM3,SARL,» SAR2) SAR3

RTEX,RREAL , WREAL sCGB,S@B4EXDMS)RSYR, WSYB, DMS
EPUSFPLST,QSCH, GPUT, I TR, SIR,PGET
CLINT,CLOCK3sPWFI, TRAPT,MBNCR, CRASH

MDBG
RMAP



SCHEDULER

» BRS 72 EXEC DISMIsSS
« INPUT?! SS032QUEUE NUMBERs X=PACPTR. BzPTEST.
EXDMS SKN PQYs2) BRM TRAPB; DX S$S03
RCHM 22QB (CXA,CBX); Myl =3; LSH 23; ADD =G0
RCH 44QB (CXBsGAX)j MIN 0; BRU PBPDMS
# DISMISS UNTIL INTERRUPT
» BRS 109
DMS LDB =7000058) BRU PBPST
*BRS 45 (SIM QUANTUM BFLB)
s@e MIN Q3 LDB =e1; STB TTIME; BRU PACGE
# RELABEL PAC TABLES BEFBRE EXIT
NXPBP STA SS01; BRM MPPACT; LDA SSQ1: BRU XPBP
NPBPX BRM MPPRACT
#SYSPOP EXIT T® RESTORE CENTRAL REGISTERS
PBPX LDA SS01; LDB SS02; LDX SS03
#»SYSPBP EXI!T IF CENTRAL REG 8K == ABBLISH WHEN UMT PUT IN
XPBP  SKN TIME; BRR Qj SKN TTIME; SKN ACTR) SKN 0 BRR O
#*QUANTUM BVERFLOW BCCURED
STA SSQ1: STB $SQ2) STX $S035 MIN 0O
PACGE | DB PACDMB
QREDMS LDX =QGEs SKN TTIME; LDX =GSG
#PBP DISMISS ENTRY P®INT _
POPDMS STB PACLVL: LDA PACPTR; BRM QPUT (PUT PAC 6N QUEUE)
OB PACLVL (PICK UP DISMISS CBND)
PBPST DX PACPTR: STB PTEST,?2
PBPINT LDA 0; ETR =500377778; XMA PLs2; ETR =77000008B
ADM PLs2 (SAVE START LBC)
#SAVE CENTRAL REGISTERS
LDA SSQ1; STA PAs2; SKN XPB; BRY PAC2C
LDX XPB; LDA SS02) STA PB,?2
LDA SSQ3) STA PXs2; LDX PACPTR
#SET UP PREBPER QUANTUM REMAINING
PAC2C |,DA PQU,»2J LRSH 125 ETR =7; RCH 402B (CAX+CLB)
LDA TTIME) SKG se1; LDA GQUTAB,2; LDX PACPTR; LSH 15
XMA PQUs2s ETR =600777778; ADM PQU.2

. K %



PACGB] LDA =SETTB; STA TJUBB (SET ACCOUNT 7O SYSTEM)
SKN ACTPUJ BRU PACPUC
» START SCHEDYLER
PACGS DX =QTIQs STX CLBCK3 (SAVE NEG N8 FBR SDS CLOCK)} “RMFF 40B
“LDA RRE 34 ETR 2770083 BKE-=600B) BRM MONCR -
PACSCN STX PACLVL (SAVE QUEUE); STX PACPTR (SEY PACPTR)J BRU PESTe1
» MBVE PU FRBM QQE T8 QT! IF NECESSARY
PACPUC LDX =QQEQ
PACPUB STX PPREV:s LDA PNEXT,2; CAXj) SKE PUPACP; BRU PACPUA
LDA PNEXT,2; LDX PPREV: LDB =QGEQ; BRM QGET
LDA PUPACP; LDX ®QT1; BRM GPYT; BRU PACGS
PACPUA SKG =s~1; BRY PACPUB; BRU PACGSH
#SCAN PACT
PEST LDX PACPTR; SKN PNEXT,2; BRY PACNXQ (NEW QUEUE); STX PPREV
LDX PNEXTs25 STX PACPTR
LPA PTEST,2; LRSH 15; CAX
LDA CACLST.2) STA T; DX PACPTR; LDA* PTEST,2; BRU» 7
#ACTIVATE PRBGRAM
PACACT DX PACPTR; BRM PGET; BRU PEST (READ ERRBR)
LDA =700001B; XMA PTEST,2) STA PPTEST (SAVE PTEST FBR INT SIM)
LDA PNEXT,2; LDB PACLVL: LDX PPREV; BRM QRGET (GET PRBG BFF QUEUE)
LDX PACPTR; LDA PQUs2; LRSH 155 ETR %7783 STA TTIME
#SET UP TIMELTTIME, AND ACTR
LDA =NSQUJ STA TIME; LDA =13 STA UMTF
#CHECK FBR INTERRUPT AND SET UP START LBC (0)
LDA T3 LRSH 15; ADD =ACTLST; XMA T; BRU* T
PACSRT (DA PL,2; STA ©
PACBVF ROVs LCY 13 LSH | (SET UP BVERFLBW)
CLBs STB EXEC1; LDA PTAB,2; LDB ==1; SKA X2;5 STB EXEC1
LDA PA,2; CBPY BsX; SKN XPB; BRU PAC2B
L.DX XPB: LDB PB,21 LDX PXp2
PAC2B -SPFF %083 BRU#* 0
PACNXQ | DA PNEXT,2; SUB =PNEXT; CAX; SKE =GSQQ; BRU #+3
LDB =«13 STB ACTR;\BRU PACSCN
#CAUSE A PRBG INTERRRYPT
PACINT DA PPTEST: ETR =37B; LDB PLs2
SKN PLs2s LLDB SBRSRT; CAXJ LDX 200B.63) STB+ Qs6
CXA: ETR ADMSK; ADD s40000001B; STA 0 LDX PACPTR; BRU PACBVF
#ACTIVATIBN TEST RBUTINES



CACLST Q CACO; O CACL; O CAC2:; O CAC3
0 CAC4; | PACACT: C CACé; O PEST
0 PEST; 0 CAC9; 0 CACL0

« SPECIAL ACTIVATIBN RBUTINES

ACTLST BRYU PAGSRT} BRU PACINT

CACO  CACR 0y (SKG =0)
CAC{ CACR 1,(SKG =0)
CAC2  CACR 0y (SKG swi)
CAC3  CACR 1,(SKG TTYEMG)
CAC6  CACR 1, (SKG REAL)
CAC4  BRU* PTEST,2

CACS  CACR 0 (SKA X2)
CAC10 CACR 1,(SKG ==1)

*

L

PACLVL ZR8
PPREV RSB
PPTEST ZR8

FPLSY ZRS
*
»

* PHANTGM USER

*
PUDMS CLXs CLAS STA XPB; LDA ==1; STA ACTPU; EIR
LDA REAL; LDB PUAT; SBRS 72
» MAG TAPE CLEANUPs CHECKS EVERY 3 SECBNDS.
LDA BLK31; SKG =0 BRU PUGB3
WDA s»ij XMAw® 31B; SKE se1; BRU PUGS
SBRS 114 (MTDl); BRU PUGB/
PUGB3 STA» 31B ’
« PsUs SCHEDULER
PUGS DA PUCTRJ DIR; SKG s0; BRU PUDMS; EJR; LDX =PUBPTR; STA PUCTR]
PUSCN STX PUCPTR; LDX 0s2; LDA 2,24 RSH 12i STA PUPAC

vk
- - 1



CLA} LCY 12; STA FILE; LDA 1,25 STA PUTST
LRSH 153 ETR =77B) AXCi BRU* PUCLST,2
* SET PU RELABELLING BACK
SPURL ZRB; BRM MPPACT; CLA} STA J8B; LLDX PACPTR; BRM CHR,
BRU #=2; LDA RRL3) ETR 87783 STA RLTS; BRR SPURL
NPUGE BRM SPURLJ BRU PUGH
NPUNXT BRM SPURL,
# CAN'T PROCESS THIS ENTRY
PUNXT LDXx* PUCPTR; CXA; SKE PUEPTR; BRU PUSCN
DA PUCTR1; DIR; SKE PUCTR; BRU PUGB; LDX =3; BRU PUDMS+1
+ SPECIAL REACTIVATION TEST
PUAT 4 #+1; LDA PA,2; ADD =180) SKG REAL; BRU PACACT
LDA PUCTR; SKG =Q; BRU PEST; LDA JPU6853STA PL,21 BRU PACACT
* PHANTOM USER ACTIVATISBN TESTS
PUCLST DATA PUDIB;PURBT;PUTRTN;PUBRTW;PUCRTN,PUFK
RATA PULBIPUTIM,PULPTW

IF Vg
* TEST PROGRAM INTERRYPT TIME 8UT
PUTIM LDX* PYCPTR; LDA REAL; SKG 242; BRU PUNXT
LDA 3,2; CABs ETR =77B; CAXJ) LDA WERIS,2: SKG ==1
BRU PUACT]; CBA
RSH 12; MRG PLMSK; STA PUTIML: CAX
LDA PIM,2) SKA 233 BRU #+2) BRM MBNCR
SUB =21; STA PIM,2
LSHM 63 ETR =378 (INTe NB4); CBPY AXyB
LDA =40000008B; RSH 0p2; LDX PUTIML; BRM IIR
BRU PUACT1 (N& INTe)j; BRU PUACT1 (INT.)
PUTIMY ZRS O
* REMBVE EXTRA PU ENTRIES
PULS BRU PUACTY
ELSF i
# TEST DATA-SET TIME BUT
PWDOHU DX FILE: LDA REAL; SKG TTYTIM,2; BRU PUNXT; BRU PUACT

ENDF
* TEST IF TAPE READY
IF FCB

PUTRTW LDX FILE) LDA FA,2; ETR =77B; COPY AX,B
ELSF 1



PUTRTW

* TEST
PUBRTW

fPUACTw

+ TEST
PUCRTW

PULPTW
*» TEST
PUDIE

# TEST
PURBT

PURBTA
PURBT

PURBT2

» TEST
PUFK

LDX FILE: LDA FCa2; RSH 15) ETR 377Bi CAX
ENDF

BRM MPWB

EXYU TRTW,2: BRU #+2; BRU NPUNXT; BRM MPPACT
WeBUFFER

CLA; SKE BLK31; BRU NPUNXT

IF FCB

LOX FILE) LDA FCs2) LRSH 153 ETR =77Bj COBPY AX,Bj STX JOB
ELSF |

LDXFF!LEJ LDA FA,2; LLRSH 15; CBPY AX,Bj; STX JBB
ENDF

LDA PMTP,2: ADD =200Q0000B=NCMEM; STA PMTJUBB; CLA
LDX RL3,2; BRM SWAP; BRU NPUNXT; BRM LABEL

L.DA RRL 35 ETR =77Bj STA RLTS) BRM MPWB; BRU PUACT1
LOX FILE; LDA=B7777777B3 ETR FD,2; STA FD,2

LDB FDp2; STB DEV '

LDA FCs23 ETR ADMSK; STA BUFF

LOB PUTST) BRM EDj BRU NPUG®: BRM MBNCR; BRM MBNCR
CARD READER READY

BRM MPWB; EXUY CFTW; BRU PUACT: EXU CRTW; BRM MBNCR
BRM MPPACT; BRU PUBRTW

PRTJ BRU NRUNXT; CLA; SKE BLK31; BRU NPUNXT

BRM MPPACT; BRY PUBRTW

IF DRUM FILE READY

LOX FILEs LDA FD,2i SKA =DBB; BRU PUNXT; BRU PUACT
IF RUBBUT APPLICABLE

LDA PUPAC) LLRSH 37 STA TIPIX; DX FILEJ SKG =s1; BRYU PURBT2
SKN TTYASG,23 BRM MEONCR} LDX TTYASGs2

LDA ePURBTA; BRM SCFKj; STX PUPAC

BRU PUACT

ZR8; LDA PIM,2; SKA Xi; BRU PURBT1; BRR PURBTA — i
MRG X2; STA PIM,2; BRU PUNXT

IF V5

SKN TTYASG»2) BRY PUACT1; BRM MBNCR

ENDF .

IF PeUs FORK PBSSIBLE

LDA FPL,8T) SKG =03 BRU PUNXT
LDA PUTST) STA PUFT+1; LDA FILE; STA PUFT+3
LOX PUPAC; LDA PUFR,2; STA PUFT; BRU PUACT1



PUFTA ZRO PUFT,4

# ACTIVATE PelJe REQUEST RBUTINE

PUACT L Dx PUPAC; BRM PGET; BRU PUNXT (READ N& GBBD)

PUACTY{ LDX PUCPTR; DIR; LDA FPULST) XMA* Qs2
XMA Qs23 STA FPULSTs SKE PUEPTR; BRU #+2; STX PUEPTR
SKR PUCTR; MIN PULIM; EIR
LDA PUTST) LRSKH 15; ETR #778; CAX) BRU* PUCSET,?2

# PHANTBM USER REQUEST PROCESSING PRERPARATIEN

PUCSET ZR8 PUD]OS; ZRS» PUTST: DATA PUACTW, PUACTW, PUACTW, PUFP
DATA~P&N*¢1PﬁNXToPUACTW

» CONTINUE DRUM BRS G

PUDIOS LDX FILE} LDA XN2J AQM FD:E! BRM MRDSCi LDA FC,2
ETR ADMSKJ STA BUFF; CAX; BRR PUTST

* RUN Psls FERK

PUFP  |.DA PUFTA; SBRS 93 BRU PUNXT

PUFR  DATA PUMSG

* PRINT MESSAGE

PUMSG ETR ADMSK) MUL =3; LSH 235 STA PUFLJ SKR PUFL

PUMC SGC] PUFLI HLTs SKE =17B; BRU #+2; SBRS 10 LDB PUFL
SKE =43 BRU PUMC1; LDA =155B; S6ST SS03; LDA =1528B

PUMCY SBST SS035 STB PUFLJ BRU PUMC

)

N

#» MAKE Pas o ENTRY
# INPUT) A=1,2s B=2s2¢ X=3,29 LBW 6 BITS BF X=TTY N8B,
*» BUTPUT: XsPy PTR.
EPV ZRSG3 XMA# FPULST; SKR PULIM} BRU #%2; BRM MBNCR
MIN PUCTR; XMA FPULST
STX PUXSV3 CAX; XMA# PUEPTR
8TX PUEPTR: XMA 0,25 STA 1,25 STB 2.2
XMA PUXSV3 STA 3,23 XMA PUXSV; EIR; BRR EPUY
PUXSY ZR8 O
*

*
1F V5
PUCT BSS NPUQ*4
SEPUCTI EGU PUCT+NPUQ*4+4
$EPUCT EQU PUCT+NPUQ#4
SEPUCM3 EGU PUCT+NPLQ#k»rk
ELSF 1



PUCT BSS NPUG»3

$EPUCT3 EQU PUCT+NPUQ#3+3
SERPUCT EQU PUCT+NPUQ*3
$EPUCM3 EQU PUCT+NPUQ#3»3

ENDF
FPULST ZRB8 © (ST FREE ENTRY
PUBPTR ZR8 C PTRs T8 1ST ACTIVE ENTRY, LAST ENTRY PBINTS TO& PUBPTR
PUCTR ZRB O NBs BF ENTRIES.
PUCTRY ZR8 O CBUNTER DURING PU PRBCESSING.
PUCPTR ZR8 0 INDe PTRe T8 ACTIVE ENTRY DURING PU PRBCESSING.
PUEPTR ZR8 QO LAST ACT]VE ENTRY.
PUPAC ZR8 0 PACPTR B8F ENTRY BEING PROCESSED BY PU.
PUDEAD ¢ 0 NULL PU ENTRY
PUFL ZROs DATA 1377778
PUFT BSS 7
PYTST ZRS

PULIM ZR8 NPUQ COUNTS NB. BF PU ENTRIES;
PUPACP ZRO © PACPTR FOR Pl :

ACTRPY DATA =} ACTIVATE PY SWITCH

*

»

# GET USER T8 CORE

PGET ZRO; STX PUPAC; CLA; STA XPBj SKN PUPAC; BRU PGET1
WDA PTAB»2) LRSH 15; ETR =77B; STA JOB
CAX; ADD sETTB; STA TJUBB (SET UP TIME CHARGING)
LDA PMTP,2; ADD =20000000B~NCMEM; STA PMTJBB (SET UP PMT PTR)
LDA TTNB.2; ETR =77Bj STA UTTY (SET UP USER TELETYPE)
LDX PUPAC) BRM CHRL; BRR PGET
LDA RRL3; ETR =77B3 STA RLTSI LDX PUYPAC
LDA PTAB,2; SKA X1; BRU %+2; BRU PGET1 (NB TS BLBCK)
LDA PIMs2) ETR =70B; LRSH 3; MRG X4 STA XPB

PGETY MIN PGET; BRR PGET

RMT BSS NMEM REAL MEMBRY ASSIGNMENT TABLE
S$ERMT  EQY RMT+NMEM
RMC BSS NMEM REAL MEMBRY LBCKUP TABLE



$ERMC  EQU RMC#+NMEMJ$ESRMC EQU RMC+NSMEM
RMA  BSS NMEM REAL MEMBRY AGE TABLE
$ERMA  EGU RMA+NMEM

N % &« % £ & & ¥ X ¥ kK X ¥ ¥ £ % &

SWAPPERw CALLED WITH RELABELLING IN A,B,X

N8 SKIP EXITe READ ERRBR BR: INSUFFICIENT MEMBRY

SKIP EXITe REAL RELABELLING IN A,B,X

THE SWAPPER FIRST UNPACKS THE RELABELLING REGISTERS,

THEN DECODES THE BYTES PRODUCING READ COMMANDS

BR INCREMENTING THE LBCKe IF THERE ARE NO READ COMMANDS, THEN IT
COMPUTES THE REAL RELABELLING, UNLOCKS ALl PAGES REFERENCED,

AND EXITS SKIPPINGs BSTHERWISE IT BUILDS A LIST 6F

WRITE CBMMANDSe THE SWAPPER THEN PUTS 8UT DRUM CBMMANDS,

1T WILL ASSIGN A BLBCK T8 A READ, AND READ IN A PAGE IF

THERE IS AN BPTIMAL READ CBMMANDe. BTHERWISE I!T WRITES BUT THE
OPTIMAL FREE PAGE, AND MAKES THE BLOBCK FREE FS8R READING.

WHEN ALl CBMMANDS HAVE BEEN CBMPUTED, THE DRUM IS

STARTED, AND THE REAL RELABELLING INFBRMATION IS CBMPUTED, AFTER THE
SWAP ]S COMPLETE, THE SWAPPER EXITS SKIPPING.

SWAP ZRB; MIN SWAPC; STA SWR1; STB SWR2; 8TX SWR3

LDB JBB; LSH 36; COPY AB,XB; STB SWR#4
.DA SWR1; LDB SWR2; LDX SWR3; SKN SACNT; BRU SWPO
LDB SWR4; DX SACNT

SWP22 SKE SAM1,2; BRyU SWP24; LDA SWR2; SKE SAMR2,2; BRU SWP26

CBA; SKE SAM3,2; BRU SWP2é
WDA SAR1,2) LDB SAR2,2; LDX SAR3,2; MIN SWAPJ BRR SWAP

SWP26 DA SWRY
SWP24 BRX SWP22) LDB SWR2; LDX SWR3
SWPO BRM DCRLj SKN DCRT3; BRU SwP1

*

COMPUTE AND RETURN REAL RELABELLING IN A,B,X

SWP38 BRM PTRL; LDA SACNT; SKG =wNSAM; BRU SWP373 SUB =1; STA SACNT
SWP39 STA SAPTRJ XXAj} ETR PRMSK; STA SAR3.2

STB SAR2:2 LDA SWR4) STA SAM3,?
LDA SWR1; STA SAM1,2; LDA SWR2) STA SAM2Z,2
LDA SWD1s STA SAR1,2; LDX SAR3,2; MIN SWAP; BRR SWAP



SWP37 LDA SAPTR; SKG =«NSAM; CLA; SUB z1; BRU SWP39
SWP1 LDA 5SWTS5; STA SWTé; BRM REAM
# FINISH DECBDING USER RELABELLING
: LOX 3+NSECI STX SPT+NSEC,2; BRX #=1; LDX s«10
» LLBCK PAGE BR SAVE DRUM CBMMAND
SWP3 DA SRTEs2; SKA X4; BRU SWP4J ETR =37RBJ CBPY XBsAX
MIN RMC,2 (LBCK PAGE); LDA RMA,2; MRG X231 STA RMA,?2
CBX; BRX SWP3; BRU SWP?
» BN DRUM, CHECK FBR DUPLICATE READ
SWP4  STX SWT13s LDX SWT6s STA SWT14=SWT5,2; CAX
LDA 0,25 ETR =2177740B; LDX aSWTS
SWP40 XXA3 SKE SWT6; BRY SWP41; STX# SWTe (N8BT DUP)
CXAJ RSH 63 CBXj RSH 8; CXBs LSH 1{; ETR SECMSK; CAX
LDA SWT6; ADD #SAT#SWTE; XMA SPT,2; STA* SPTs2
0.2 MIN SWT6; LDX SWT13; BRX SWP3; BRU SWP2 T
SWP41 XXA; EAX 12,2 SKE =1,2; BRU SWP40
LDX SWT13; BRX SWP3 (DUP)
# CHECK FOR SUFFICIENT MEMBRY AVAILABLE
SWP2 LDA SWT6; STA SWT7; SUB =SWTS5; STA SWT12; CNA
LDB X4; LDX sNSMEMaNMEM
SKB RMC+NMEM,2; ADD ®1;} BRX #«2; SKG s=1; BRU SWPS
# SET UP BLOBCKS FOR WRITE, RELEASE READ«8NLY BLBCKS

SWPE  SKR SWT12; BRY ##2; BRU SWR12; LDA XXj LDX =NSMEMeNMEM

SWP?  SKN RMC+NMEM,2; BRY SWP8) SKG RMA+NMEM,2; BRU SWP8
LDA RMA+NMEM,2; STX SWMPTR

SWP8 BRX SWP7; LDX SWMPTR} LDA XXi3 STA RMA+NMEM,2
SKN RMT#NMEM,2; BRU SwPé
LDA RMT+NMEM,2; SKA X2i BRY SWP1Q (READ=BNLY)
LDX SWT7; STA SWT14=8WTS,2; XXA; LDX 042
CBPY XAsAXsB} STA 0,2
RSH 63 STB SWT13; RSH 8; LDB SWT13; LSH 13
ETR SECMSK} XXA
ADD sSAT#SWTS; XMA SPT22; STA# SPT,2
MIN SWT7; BRY SWP6&

# RELEASE READ#8NLY PAGE

SWP10 CLBs STB RMT+NMEM,2; CAX
LDA Cs2: MRG X4j3 STA 0,2; BRU SWP6

# NBT ENBUGH, RELEASE LBCKS AND EXIT

SWPS | .DX s=10



SWP46 DA SRTE,2; SKA X&; BRU SWP47
ETR 23783 XXAJ SKR RMC,2; NBP; CAX
SWP47 BRX SWP46; BRU SWPS50 (FAILURE)
# FIND CURRENT DRUM PBSITIBN
SWP12 CLBs SKN NRCL; BRYU SWP35
LDA RDRADj) ADD =13 ETR RADMSK (1ST WRITE RAD)
LSH 133 STA WRRAD; RSH 37 MRG PINESD
STA #+1; EOD O3 PIN TSWP1; LDA TSWP1: MRG WRRAD; BRU SWP36
SWP35 DA ERCLJ SKE =RADQ; BRU #+2; DA =RDQOU: SUB =4; CAX; LDA Os2
SWP3& |RSH 6; CBX; RSH 8; ETR RADMSK; CXB
LSH 14 STA SWT12 (BPTIMAL DRUM PBSITISBN)
LDA SWT7; SUB 3SWTS; STA SWT10: ADM PAGES
« CHECK FB8R REMAINING COMMANDS
SWP15 CLAJ SKE SWT10; BRY SWP14; MIN DSWAPC
BRM RST; BRU SWP38 (DBNE); BRM PTRL
SWPS0 DA SWR1; LDB SWR2; LDX SWR3; BRR SWAP
# FIND OPTIMAL COMMAND
SWPi4 | DX SWT12; SKN SPT,2; BRU SWPie
-SWPL7 DA SWT12; ADD =1; ETR SECMSK; STA SWT12; BRU SWP1S
,\swpga LDA SPT»2) ADD =SWTS5#SAT+1; SKG SWTé; BRU SWP1S
» REMBVE CBMMAND FRBM STACK
SWP20 DA« SPT,2; XMA SPT,2; ADD sSWTS=SAT; CAX; STA SWTi1
ADD w»1; SKG SWT6; BRU SWP27 (READ); BRY SWP48 (WRITE)
# ASSIGN AND (,0CK BLBCK, BUTPUT READ, UPDATE PMT/SMT
SWR19 L DX sNSMEM=NMEM; SKN RMT+NMEM,2; BRU SWP21
BRX #w2) BR{ SWP17
SWP2! CXA; ADD sNMEM; STA SWMPTR; LDX SWT12; BRU SWP20
SWP27 |.DX SWT14=SWT5,2; BRM BMR; BRU SWP23
#* BUTPUT WRITE, RELEASE B 8CKs AND UPDATE PMT/SMT
SWP48 BRM BMW; LDA* SWT11; ETR 337B; AXCs STA RMT,2; STA RMA,2

P23 ,gD§_§El%li_%gé,§ﬂ%é£;§§131a; LDA 0,2 MRG X4J STA 0,2
SWP23 7SKR SWT10} SW . .
BRM MBNCR 15 LPA 5wT12; GOR =!j S7A swT|2
# UNPACK RELABELLING REGISTERS
# INPYTt RELABELING IN AsBsX
# BUTPUT; ALL REGISTERS C|,6BBERED
UPRL  ZR®; STB SWT3; |LRSH 18; STA SRY

CLA; LCY 6; STA SRT+1; CLA; LCY 6; STA SRT+2

CLA; LCY 63 STA SRT+3; LDA SWT3; LRSH 18; STA SRT+4



CLA: LCY 63 STA SRT+5; CLA; LCY 63 STA SRT+6
CLAY LCY 6; STA SRT+73 CXA; RSH 63 ETR 27785 STA SRT+8
CLA) LCY 61 STA SRT+9; LDA =el; STA DCRT3; BRR UPRL
* PACK RELABELING WBRD
PKRL4 ZRS
PKRL IRB; STA PKRL1
PKRLY DA SRTEs2i CBPY XBsAX; SKA X&; BRU PKRL2; ETR =237B; XXA
SKN DCRT3) SKR RMC,2j) NBP; CBX
PKR,3 RCY 63 LDA PKXRL4J LCY 6; STA PKRL4; BRX PKRL1; BRR PKRL
PKRL2 LDA 0,25 CBX; BRYU PKRL3
# PACK TBTAL RELABELING
PTRLY LDA SRT#+4,2
PTRL2Z LDA SRT+8,2
PTRL3 |,DA SRTE:?2
PTRL ZR8: LDA PTRL1}J LDX ®=k; BRM PKRLJ STA SWD1
LDA PTRL2) LDX ==4; BRM PKRLJ STA SwD2
LDA PTRL3) LDX ==2; BRM PKRL} ETR PRMSK
CAX3 LDA SWD1; LDB SWD2:; BRR PTRL
+ DECODE RELABELLING
DCRL ZR8; BRM UPRL}) LDX =ei0
DCRL1 LDA SRTEs,2s SKE =0; BRYU DCRL2s LDA =240B
* STBRE RESULTING SRT ENTRY
DCRLY STA SRTE,2: BRX DCRL1; BRR DCRL
+ STOBRE PMT/SMT ADDRESS IN SRT
DCRL2 (OBPY XBsAX: SKG =NCMEMw1; BRU DCRL3+1; EAXs* PMTJOB
DA 0s27 SKA X4; BRU DCRLS5; SKA X1 BRYU DCRL3
DCRL4 ETR =77B; CBX; BRU DCRLS
DCRL3I CAX} LDA SMT,2; SKN §MT,2; BRU DCRL4
CBPY XA,BX:; ADD DCRL8; MIN DCRT3; BRU DCRLY
DCRLS COPY XA,»BX; MRG X4; MIN DCRT3; BRY DCRLSY
DERL8 ZR8 SMT,5
* RESET SAM
RSAM ZRB; ClLA: STA SACNT; STA SAPTR; LDX =NSMEM=NMEM
RSAML |LDA RMA+NMEM,2; RSH 13 STA RMA+#NMEM,2; BRX RSAM1j BRR RSAM
* BUTPUT MEMBRY WRITE
MW ZRB; LDA 0s2) CAXJ ETR =177700B; RSH 1
XXA1 LL8H 111 ETR =1740008
CXB1 LDX !40008}\BRM RTW§ BRR B8Mw



« BUTPUT MEMBRY READ
# INPYT: XaPMT ADDRs, SWMPTRaPAGE NUMBER.
8MR ZR8; STX BMR1
LDA 0,23 ETR ®37Bs STA BMR2; CXA; ETR ADMSK
SKG =PMTM1; STA OMR2
LDA 0s2) ETR ®37777740Bs MRG SWMPTR; STA 0,2} CAB
ETR =37B) XXA; ETR ADMSK; MRG X4; SKB =40Bj MRG X2
STA RMT,2; LDA X21 STA RMA,?
CLA; SKE BMR2; BRU #+2; BRR 8OMR
LDOX 8MR1; LDA SWMPTR; LSH 11} ETR 21740008
DX 0,23 XXA3 ETR 217770083 RSH 1; CBPY AB,XA; LDX =40008
BRM RTC; LDX RTXS2; LDA =3; ADM 3,2 BRR OMR
8MRY ZR8
BMR2 ZR8 0
*
« SET UP REAL RELABELINGs KEEPS PAGE 6 RELABELLING FR8M RRL3.
# INPUT: REAL RELABELING IN AsB,X
LABEL ZRB; STA RRLY; STB RRL2; CXA; SKA =3700B; BRM MBNCR
ETR =77B) XMA RRL3; ETR %7700B; ADM RRL3
LRR1; PBT RRL1; LRR2} PBT RRL2; LRR3; PBT RRL3; BRR LABEL
« SETS UP RELABELING FBR A FOBRKs SAVES RR|3 IN BRRL3
# INPUT! X=PACPTR
*» SKIPS ]F SUCCESSFUL
CHRL, ZR8: LRA RL1,2; LDB RL2,2;5 LDX UBB; LDX RL3,2
BRM SWAP; BRR CHRL; STX BRRL3; BRM LABEL; MIN CHRL; BRR CHRL

DCRT3 ZR®

SWRY  ZRB 0 PSEUDB=RELABELLING INPUT
SWR2  ZRe

SWR3 ZR8

SWR4 ZR® 0 ~ SWR3 + JBB

SWD] ~ IR8 0  REAL SWRY

SWD2 ZR® O REAL SWR2

SACNT ZR8 0  SAM CBUNTe CBUNTS NEGATIVE

SAPTR ZRS8 O  SAM PBINTER

(SAM}  BES NSAM SWAPPER ASSBCIATIVE MEMBRY
{SAM2  BES NSAM
(SAM3  BES NSAM

SARY BES NSAM



SAR2  BES NSAM

SAR3  BES NSAM

SRT BSS 10 TABLE FBR DECBDING PSEUDS-RELABELLING

SRTE  EQU # CONTAINS RRL BYTES 8R POINTERS T8 PMT/SMT
SWT3  ZRG

SWTS  BSS 20 PMT/SMT ENTRIES T8 BE READ 8R WRITTEN

SWTl4 BSS 20 PMT/SMT ADDRESS FBR ENTRIES IN SWT5

SAT BSS 20 POSITIBN STACKS

SWT¢ ZRB © FIRST WRITE CBMMAND

SWT?7 ZRE € END 8F WRITE CBMMANDS

SWT10 ZR8 © COMMAND COUNT

SWT11 ZRB O BPTIMAL READ/WRITE

SWTi2 ZRO Q CURRENT DRUM POSITION

SWT13 ZRB © TEMP STBRAGE

RDRAD ZR8 0 NB« BF READ RAD

WRRAD ZRO 0 NG« BF RAD IN THIS SET BF WRITES

PINEGD DATA 06102268 PIN EBD

SWMPTR ZRB O PBINTER FBR SCAN FBR FREE MEMBRY

SPY BSS NSEC POSITIBN STACK PBINTERS

TSWPL ZR6 0 RAD SECTEBR NUMBER.

RADMSK DATA NRADw=} RAD MASK

RRL1 2RS

RRL2 ZR®

RRL3 ZR8 0O CURRENT CBNTENTS 8F RR3

BRRL3 ZREB O RR3 FBR RUNNING FBRK

RLTS {RD 0 TS BLBCK RELABELLING FBR RUNNING FBRK
RLPACT DATA 6008 PAC TABLE REAL RELABELLING

RLDSC DATA 1000B  DJSC REAL RELABELLING

RLWB DATA 11008 W BUFFER DRIVERS REAL RELABELLING
»

»

# RBUTINES T8 RELABEL EXTRA MONITOR PAGES.
*

# PAC TABLE RELABELING

MPPACT ZR8J LDA RLPACT; MRG RLTS; STA RRL3

LRR3; PBT RRL,3; BRR MPPACY
*

# DISC RELABELING
MPDSC ZRH; LDA RLDSC; MRG RLYS; STA RRL3



LRR3; PBT RRL3; BRR MPDSC

»*

» W BUFFER RBUTINE RE|ABELING

MPWB  ZR8; LDA RLWB;s MRG RLTS; STA RRL3
LRR3; PBT RRL3; BRR MPWB

IF Vi
»
» READ BR WRITE BN DISC (BE+1, BE+2)
INPYT! AsCBRE ADDRs B=DISC ADDRs X=WBRD CBUNT.
» FLAGS KEPT BY JBB IN TTNB. X2 IS BUSY BIT.
8P CODE FIELD 1S 0Q START READ, 01 BPERATIBN IN PRBGRESS,
» 10 READ DBNEwN® ERRBRSs 11 READ DBNE=ERRBRS.
AWD LDA =77Bi LDB =DTW; BRU ARD4
ARD LDA =17B; DB =DTC
ARD#  SKA S$SQ3; BRM TRAPB DISC BLBCKED 18 REQIUREMENT
LDA SS03) SKG =0; BRM TRAPB; SKN PQU.2) BRM TRAPB
STB ARD1; LDX J8Bs LDA TTNB,2
SKA =300000BJ BRU ARD2 (JBB FINISHED); LDA SSO1
ETR ADMSK
STA T; ADD SS03; SUB =1
ETR NADMSK; SKE 30j BRM TRAPB; LDA T; CAX; LDB 046
BRM DTH; LDA SS02; SKG RLDMSK; SKG s=1; BRM TRAPB
CA3J BRM MPDSC
LDA T; LDX SS03; BRM# ARD1; LDA 3201000008
LDX JBB; ADM TTNBs2; LDA =4000008; LDX DTXS?
ADM 2,25 LDB JBBs L SH 40; ADM 1,2; BRM DTS
ARD3 DA =TTN8; ADD =11000Q008; ADD JUBB: CAB
BRY N18GDS
ARD2  SKA $20000000Bj; BRU ARD3; CABj; ETR =77B; STA TTN8,2; CBA
SKA =100000B) BRY #+2 (ERRORS); BRY PBPX
LDA %1000B; LDX PACPTR: BRM II!R; BRM TRAPB; BRU POPINT
ARD1 ZRB 0
»

*

x®

# READ BR WRITE 2K 8N DISC (BRS BE+9,BE+10)

* AVAILABLE ONLY T8 EXECe THIS BRS SHBULD NBT BE GENERALLY USED.
WDSYB DB =DTW; BRU RDSYB+}

RPSYB |,DB =DTCs STB RDBRS1; SKN PQU,2; BRM TRARB



LDA SS01; ETR 340008
CAX3 LDB 0s64 BRM DTH
BRM MPDSC
LDB SS024 LDA T) LDX =4000B; BRM# RDBRS1
BRM DST; BRU NPBPX; BRM NTRPB
RDBRS1 ZRS
*

» READ B8R WRITE 2K BN RAD (BRS 104,105)
WSYB DB sRTW; BRU RSYBe}
RSYR LOB #RTC: STB RSYBT1; ETR =34000B; SKN PQRUs2) BRM TRAPB
CAX: L.DB Qs63 BRM DTH
REYB2 DB SSQ2; LDX =4000B; BRM# RSYBT}
BRM RST; BRU PBPX: BRM TRAPB
RSYBT1 ZR®8
ENDF
»
*
IF Vi
# START RAD AND WAIT
RST IRB; LDA RUERR; STA RSTE
BRM RTS:i SKN NRCL: BRU #»={
LDA RUERRJ SKE RSTE; MIN RST: BRR RST

$RSTE ZR8
ENDF
. .
. CLBCK ROBUYTINES AND TABLES
*
QUTAB ZR® NFQU NUMBER BF CLBCK CYCLES IN GUANTUM
TIME ZR8 Q SHART
TTIME ZRS 0 LONG
UMTF ZR8
CLB8CK3 ZRA

* CLOBCK INTRRUPT RBUTINE AVGe TIME=® 2047 MS

CLINT ZR6s MIN REALJ MIN# TyBB; SKN CLINTs MIN STIME
BPT4

CLINTYC BRM MBNCR



SKR TTIME; BRU #+2; BRU CLBUT) SKR TIME; BRI CLINT
SKN ACTR) BRU CLBUT; BRI CLINT®

CLBUT SKR UMTF

UMTN  NBP; SKN CLINT; BRU CKOI
XMA CLINT; STA TRAPT; LDA CLINT; BRI =TRAPT+1

CKQ! STA SA; LDA# CLINT; ETR =200777778; SKE =400008
BRY O8K; LDA =100; STA CBUNT) STX SX
SKN 0; BRY B8KXj LDX 0

LPT LDA 0,61 SKA =40000B; BRU IND; BRU 8KX

IND SKA X2; ADD SX; CAX; SKR CBUNT; BRY LPT

BRI =TRAP
8KX LDX SX
8K LDA SAp BRI CLINT
SA iR8 O
SX ZR8 0

CBUNT ZR§ O
#» USER MSDE TRANSITIBN TRAP
TRAPT ZRG; STA SSQ1J STB S$02) STX SS03
WDA UMTF; SKE =1; BRU TRAPT1J LDA SSQ1; BRU» TRAPT
TRAPT) DA TRAPT; STA 0; BRU PACQE.
» FAST CLBCK (PBWER SFF INTERRUPT)
1F V8
PWF1  ZR8; STA PBFFA; STB PBFFB; STX PBFFX; MIN PWFL
PWF11 BRU #; BRI PWF]
»

#» POWER BN INTERRPUT
PWNI ZRQ; BRU* =+
POFFA ZR8 O
POFFB ZRE O
POFFX ZR8 0
ELSF i
PWF 1 ZRO3 BRI PWFI
ENDF

* & & &k

BRS'S FOR TIMING
BRS 88  READ CBMPUTE TIME.
IF V5
RTEX  SKN PQUs2; BRM TRAPB; (DX JBB; LDA ETT3,2; STA SS01;

BRU PBPX



ELSF 1 ‘ '
RTEX LDX JBB; LDA ETTBs2; STA SS01; BRU PBPX

ENDF
* B
+ BRS 42
IF Vé
RREAL, LDAFREAkI STA 8S01; |.DB DMIN; STB SS02) BRU PBPX
ELS i
RREAL LDA REAL; STA SS01; BRU PBPX
ENDF

*

# BRS 81 DISM]ISS FBR SPECIFIED TIMEs TIME IN MS,

WREAL MUL £1727024B; SKB X4; ADD =1; ADD REAL; STA SS0}
LDX =QTI; LDB WREC1; MIN O; BRU PBPDMS

WRECY1 & #+1; LLDA PA,2) CACR 1,(SKG REAL)

»

#» BRS 57 GUARANTEE!'S 16MS,

ceo LDA TIME) SKG =1) BRU SQ8; BRU PBPX

*

s SYSTEM START ‘
SETSET DISW; TSNJ LDA 22B; STA DISCA
SETST! LDA =DASET; ADD DISCA; ADD DRC; LDB sCASET

LDX %4000B; BRM GDC; BRU SETST}

LDA MSETRL; STA RRL3; LRR3; PBT RRL3; BRU SETSA
MSETRL, DATA 6128 RELABELLING FBR SET
DISCA ZRS 0 DISC ADDRESS 8F SYSTEM
*

* GET DISC BLBCK T8 COBREe A=zDISC ADDR, B=CBRE ADDR, X=CBUNT
#» SKIPS IF NB ERRBRS
cls] ZRB 03 ARMI =6000008
STB GDCL4 STA GDCL+1; LLDA GDCL; ETR ADMSK; RSH 14
CXA; ETR =77777B; LCY 14; STA GDCL+24 LSH 19
LDA GDCL; ETR =2140000B) CBXs RSH 14
CXBs LSH 5 MRG =I8RDW; STA GDCL+3
DRT; BRU #=1; ALD; PBT GDCL+}



EBM* 10000B; EXU GDCL+3; P8T GDCL+2

DSR
DRT; BRU *=1; DET; BRU GDC23 DCT; BRU GDC2
MIN GDC
GDC2 BRR GDC
GDCL, DATA O REAL CBRE ADDRESS
DATA 0O DISC ADDRESS
DATA O  WC+CBRE ADDRESS
DATA 0  18SD WITH EXTENDED ADDRESS AND WBRD CBUNT
GCRL, DATA O
GCRL1 DATA O
GCRL2 DATA ©
GCRL3 DATA O

QUEUE RBUTINES

* * %

* INPUT: AsPACPTRs X=QUEUE
QPUT ZRO; LDB 2,25 XXAJ STB PNEXT,@3 XXA; LDB 1,2 STA 1,2
CBX3 STA PNEXT,2: BRR GPYT
.
#« INPUT! A=PNEXT BF FOBRK T8 GET, B=QUEUE (QIBQ), X=PREVIBUS PACPTR
QGET ZRO; STA PNEXT,2; XXBj SKG =0; BRR QGET; STB PNXTP1,2; BRR QGET
*
# INPUT: AsNEW ACT, CBNDe XsPACPTR»
# QSCH CHANGES ACTIVATIBN CONDITIBN AND TAKES PAC ENTRY BFF
» THE QUEUES
QSCH IRB; XMA PTEST,2; EBR =700000B; SKA #7700000B; BRU #+2
BRR QSCH (BLD ACTe CONDe WAS 7« FBRK NOBT BN QUEUES)
LDA PNEXT»2:; STA QSCH1; STX QSCH#4j LDA =QT1
QsCH2 SKG =0; BRY QSCH3; SUB =PNEXT; CAB
QSCH3  CAX;3 LDA PNEXT,2; SKE QSCH4; BRY QSCH2
LOA GSCH1} BRM QGET; LDX GSCH4; BRR QSCH
QSCH1 ZR9
ASCH4 ZR8
»

" INTERRYPT L8GIC

»



* 11 MAKES ACTs CBNDs A PRBGR, INT. AND PUTS FBRK BN Q18
IN UT’ AsINTs MASK, X3PACPTR
R ZRB; SKA PIM,2; BRU #+2; BRR lIR
STA 1IR4; STX ]IR2; EBR PIM,2; STA PIMs2
CLEAR; LDA TIR1; NBD 24; CXA; SUB =5000008B=2; CNA
CAB; LDX 1IR2; LDA PTEST,2; SKE =700004B; BRU 1IR3
LDA PIMy23 SKA X1 BRR IIR (NBNeTERMINABLE BRS)
STB IIR1; LDA PPTR,2) RSH 12; CAXs BRM DFK; LDB lIR1
1IR3 CBA; LDX !IR2; BRM QSCH; CXA3 MRG X7
LDX =Q]8; BRM QPUT; LDX IIR2; MIN I1IR; BRR 1IR
1IR} iR8
11R2  ZR§
»
* SEARCH FBRK STRUCTURE AND INTERRUPT
% CHECK PARALLEL FEBRKS FIRSTs THEN GB UP FBRK STRUCTURE»
# INPUT! AsINTe MASKs XePACPTR.
SIR ZRB; STA SIR1) LDA PPTR,2; MRG PLMSK; CAX
LDA PPTRs2:1 LRSH 12
SIR2  SKA PRMSK) BRY SIR3
SIR4 | LDA PPTR,2) SKA PRMSK; BRU ##2; BRR SIR
MRG PLMSKJ CAX; LDA SIR1} BRM 11R: BRU SIR4
SJRS  MIN SIR; BRR SIR
SIR3  MRG PLMSKJ CAX; DA SIR1; BRM 11R; BRU ##2; BRY SIRS
LDA PQUs24 BRU SIR2
SIRY ZR8

*

—

!

IF vi
# MBNITOR CRASH (4
MBNCR ZRB; SKN MBNCR; BRY CRA2; MIN MCRC; SPRS=QRATHT
CRAZ2 CKF3 DIR; STA MCRA; STB MCRB} STX MCRX) MIN MCRC
LDA 0 STA MCRQ; CLA; SKE JBB; BRU *+2; BRM ST8P
LDA =1; SKE MCRC; BRM STOP
#» SAVE USER'S TS BLBCK :
LDA RLTS; ETR 377B; SKE =20; BRU *+2; BRM STHP
SKE =40Bs BRU #+2; BRM STBP
MRG =700B; STA CRAS; LRR3; POT CRAS
BRM CRA3 .
$STBP ZRO; BRY
CRA3 ZRO; LDX =e37778; LDA 37777Bs2; STA 33777B,2; BRX #w2




LDA 37777Bi STA 33777B3 BRR CRA3
CRASH SKN PQUs2¢ BRM TRAPBj} BRY CRA2

CRAS  ZR8 0 TS BLBCK RELABELLING
MCRA  ZR8 0
MCRB ZR8 0
MCRX ZR® O
MCRQ  ZR8 ©
MCRC ZRB O
ENDPAC BSS ©
ENDF

END



3PMT IDENT 7/01/67
*

ENTRY SMT,SMTE,,PMT,PMTML
ENTRY Q0,Q1,QINSQIENNLG
ENTRY PNEXTsPLIPASRLLIIRL2,PPTR)PTEST,,PQUsPTAB,PIM
ENTRY PNXTP1,PL4,PACT1,PPTR2,PPTRY
#*
*

# THE FIRST ENTRIES MUST BE SET T8 THE EXEC AND COMMBN SUBSYSTEMS
SMT DATA 40B,20000001B,200000028,20000003B,20000004B, 200000058
DATA 20000006B,200000008
DB 6204223; DB 222003,3; DB 7404223 (EXEC=~10) i
DB 35,0s2s1 (XFTCe15); BSS 1
OB 20404243 (DDT=20); DB 5,042,1 (QED=22)
DB 31,0s541 (CAL=24); DB 23,0s4,1 (SNBBBL-31)
DB 1215441 (CCS1#35); DB 1720s2s1 (FTC=41)
DB 14s1s2s1 (CCSS=43); DB 33, Dr3,1 (XBASIC=45)
DB 15,3s3s1 (CCS7+=50); DB 25,1,3,1 (XF8S=53)
DATA 20002110B (DISC»56); DATA 20000311B (We57)
$SNMSMT  EQU #wSMT
BSS NSMT#SMTwma SHARED MEMBRY TABLE
SMTE  EGQU #
PMTM1 EQU =}
PMT BSS NUMEM#*NJBB PROBGRAM MEMBRY TABLEs NUMEM=16.

« QUEYES
QUEUE MACR® N
$Q0eN(1) DATA QeN(2)2QeN(1)=PNEXT2QeN(2)
$QeN(1)+Q EQU QeN(1)=PNEXT

ENDM
Q0 EQU
$QT] DATA QI8,QTI~PNEXT,Q18
sQ16 DATA ASQ,019«PNEXT,G80Q
$0SQ DATA QGE,»QSQGmPNEXT,30E
$ Q0L DATA QT1,Q0E=PNEXT,QTI
Q1 EQU »
QiIN EQU Q1+}



QlE EGU Ql+2
NLG DATA QQ=Q1

# PACT TABLE

PACT  BSS NPAC*NPPAR
PACTY EGU PACT+NPPAR
PDATA EQU #

PNEXT EGU PDATA#Q

Pl EQY PDATA+1

PA EQU PDATA#2
Rid EQU PDATA+3
RL2 EQU PDATA+4
PPTR  EQU PDATAs+S
PTEST EQU PDATA+6
POV EQU PDATA+7
PTAB  EQU PDATA+8
PIM EQU PDATA+9

| IF Vi

$QTIG EQU QT =PNEXT

$0160 EQU QI8=PNEXT

$0SQ0 EQU QSQ=PNEXT

$Q0EQ  EQU QQE=PNEXT
ENDF

PNXTPL EQU PNEXT+}

PLé EQU PlL+4

PPTR2 EQU PPTR+PACT=PDATA+NPPAR
PPTRY EQU PPTR=NPPAR

END



3RAD IDENT 6/30/67
# ENTRY PBINTS
RC EQy i CHECK BN RAD TIMING
: ENTRY  NRCLsRTS,RTC4RTW4RTP,RTXS1,RADI2
- ENTRY  RDR,RADI,RLIS,RADQ,RDQU,ERCL,RTXS2
RADG BSS NRDQ#4;RDOY EQY #)+ RAD 1/8 REQUESTS
*

»
# THI8 ]S THE RAD INTERRUPT RBUTINE FBR ALL RAD I/B

NRCk ;R@:*‘gauuv 8F RAD CBMMANDS IN LIST

ERCL  ZR8 » CURRENT END 6F LIST

RADTRY ZR@j)# TRY=AGAIN COUNTDBWN FOR 18 PARITY ERRBRS
*

RER ZR@ Q
LDA 1) STA RDREX} LDA RRT; STA RAD1¢1
CLA} STA RLISE; MIN RCC3 .
LDX RLIS: LDA 2,2} STA RADIF} LDA Qs2) STA RADDRJ LDA 1.2
STA CADD; LDA RRDJ SKN 3,25 LDA RWR; STA RADIG
SKS# 14000B; BRU #e1 (CHANNEL READY)

PIR

EBD 10026B; PBT RADDR (RAD ADDRe)

BRY RADIA
RLIS ZR8 0 PBINTER T8 NEXT C8BMMAND
$RLISE ZR® 0 POINTER T8 PREVIBUS COMMAND
RADI ZR8

SKS# 10026B; BRYU #e] (READY TEST)

EBD 10Q26B:; P8T RADDR (RAD ADDRESS)
RADIK SK8+ 11026B; BRM RDER (RAD ERREBR)

SKS# 11000B; BRM RCER (CHANNEL ERRBR)
$RADIA EBD+ 1000Q08B;
RADIF EBD 17200B; P8BT CADD (CBRE ADDRS)
RADIG EBD 22668

STA RlAJ STB RIBJ STX RIX

1F RC ,

LDA REAL; STA» PRC1) MIN PRCL1; LDA PRC}

SKE ERCi; BRU #+23 DA =RC3i; STA PRCY

ENDF

CLAJ SKE RLISE; BRM RFIX



LBX RLIS
§TX RLISE SAVE PTRe T8 THIS CBMMAND

EAX 42 GET PBINTER T8 NEXT CBMMAND
CXA

SKE sRDGQY IS THIS THE END BF THE QUEUE
BRY 42 NB

LBX SRADG WRAP ARSBUND QUEUE

STX RLIS SAVE PTRs T8 NEXT COMMAND

CLAs SKE NRCL} BRU #+2; BRU REXE

LDA 0,24 STA RABDR; LDA 1,25 STA CADD

LDA 2423 STA RADIF

LDA RRD} SKN 3,2; LDA RWR; STA RADIG
REX]T SKR RDREX; BRU DREX (DRIVER EXIT)

LDA RIA
DB RIB
LDX RIX
BR1] RADI

RCER ZR®;} BRM RCHK; MIN RCERR; MIN RUERR; BRR RCER
RDER ZR683 BRM RCHK; MIN RADERR; MIN RUERR; BRR RDER
RCHK ZRB) STA RIA2; LDA* RLISE; STA* RDP2A
MIN RD2A; LDA =RD2E; SKE RDPA; BRU #+3; LDA =RD2; STA RD2A
LDA RIA2; BRR RCHK
$RD2A RO RD2
sRD2 BSS 10 ADDRESS BF RAD ERRBRS
RDZ2E EQU #
RIA2 ZRB 0
REXE LDA NRRT; STA RADI+1; BRU REXIT
DRE X MIN RCC4; EIR; BRR RDR
NCMND SKS* 10026B; BRY #=1 (RAD READY TEST)
SKS# 11026B; BRM RDER (RAD ERRBR TEST)
SKS# 11000B; BRM RCER (CHANNEL ERRBR)
STA RIA; STB RIBj; STX RIX
BRM RFIX
BRY REXIT
RFIX ZR23 LDX RLISE} LDA 1,2; RSH 9; EBR 2,25 ETR =378
EOR 2,21 RSH 23 ETR =37B; CBPY AXsXAsAB; SKR RMCs2; NOP
MIN RCC1
CAX) LDA 3,25 ETR =77B; CAXs BRM#* IRT,2
SKR NRCLi NBP; BRR RFIX



RIA ZRO 0

RIB ZRH Q

RIX {RO Q

$RADDR ZRS 0 RAD ADDRy

$CADD 7RO 0 CORE ADDRe

ROREX ZRS 0 0 FBR CRIVER EXIT

RRTY SKS* 100268
RER SKS#» 110268

RRD EBD 22268

RWR E6D 22668

NRRT  BRUY NCMND g
1F RC

PRC{  ZR® RC1

RC1 BSS 30

ERC1  ZR® *
ENDF

IRT PATA RINEBP,RINBP)RINBP, IRS

RINBP ZR8®; BRR RINOP

* CHECK FBR SWAP ERRORS

IRS ZRB; LDA RUERR; SKG RSTE; BRR IRS; CBPY BX,Al STA RMA,2
XMA RMT,23 CAX; LDA 0,243 MRG X43 STA 0425 BRR IRS

x & %

# 12 INTERRUPT RBUTINE
RADI2 ZR® 04 STA RIA

MIN RCC2) LDA RCC2; SKE RCC1} BRY NB8I1; LDA RIA; BRI RADIZ
NBIi  MIN I12E6Ry

LDA RADI23 STA RADI; LDA RIA; BRU RADI+1

RCC1H LR 0 NBes BF 11 INTERRUPTS

RCC2 ZR6G 0 NBs 8F 12 INTERRUPTS

RCC3 LRE 0 NBs 8F TIMES THREUYGH DR]IVER

RCC4 ZR6 0 N8+ 6F TIMES THRU DRIVER EXIT

*
*

# GENERALLY USEFUL RAD RBUTINES

*
RTXS1 ZR8;+ COMMAND COUNT
»



# RESET CBMMAND COUNT

RTP ZRB; LDA =s=1; STA RTXS}s BRR RTP

» ENTER COMMAND IN LIST AND [ BCK MEMBRY B|BCK
#» Az ABS COBRE ADDR

*» Bs RAD ADDR

* Xz WBRD CBUNT

RTC IR0

MIN RTXSY INCREMENT N8+ B8F RAD CBMMANDS

STA RTTMP SAVE CBRE ADDRe a R/W BIT

ETR 377778 GET CBRE ADDRe. = 16 BITS

XAB

STAw ERCL STORE RAD ADDR)

LSH 10 LEFT JUSTIFY COBRE ADDR. IN B MINYS 2 HIGH
* 8RDER BITS

CXA WORD CBUNT T8 A

ETR 2777778

LCY 14 WBRD CNT + CBRE ADDR IN A

LDX ERCL

STA 1+2

L. SH 19 LEFT JUSTIFY 4 BITS 8F WORD CNT LEAVE B,
RTC1 LDA RTTMP CORE ADDR.

ETR 21400008

CBX

RSH 14

cxB

ke SH 5

MRG z006172008 18SD

SKN RYTMP SKIP 1F WRITE

MRS X4 CHANGE T8 NBP T8 DELETE EARLY I1
RYC2 DX ERCL

STA 2:2

CLA

SKN RTTMP; MRG X&

STA 3,2

LDA RTTMP) RSH 11 ETR =37B; CAX; MIN RMC,2

LDA ERCL

STA RTXS2

ADD 54

SKE =RDQU IS THIS THE END 8F THE QUEUE



BRY *42 NG
LDA sRADQ YES = WRAP ARGUND QUEUE
STA ERCL
LDA sNRDQw2
suUB RTXS1
8KG NRCL
BRY LL!
» WAIT FBR QUEUE T& EMPTY A BIT
BRR RTC
RTW ZRB
MRG X& SET FOR WRITE
BRM RTC
BRR RTW
RTXS2 ZRB 0 PREVIOUS COMMAND PBINTER.
RTTMP ZIRS§ 0
# RAD START

RTS ZRO; LDA RTXSi; SKA X4; BRY RTS1; ADD =1; DIR; XMA NRCL} ADM NRCL
EIR; SKE a=1} BRU RTS1; LDA =NRTRYels 3TA RADTRY}
BRM RDR

RTS} BRM RTP; BRR RTS

END



3RUP

# STRING AND FLOATING PBINT SYSPBPRS 7/30/66

sCiv

SWCI
sCl8
SERS
SSKSE
Vlclop

« UTILITY BRS'S (33,34,35,37)

*

IDENT 6/30/67

IF V6 .

8pPD 13400000B21,1
ENDF

8pPD 15700000Bs1,1
8PD 161000008B,1,1
8pPD 173000008, 1,1
erPD 163000008B,1.1
MACRO A

EAX At1)

BRM GCU

ENDM

BRs 33

$GETSTR STB

GSIN4

STX
ETR.
CAX
DB
SKA
STB
EAX
8TX
scle
SWCI«
scle
SKE

GSIN}
GSIN3
2400377778

1.6
2400000008
Qs6

Qa6

GSIN2
GSIN3
GSIN2
GSIN3
GSIN}

SYSPBPS WITH BIT O REMOBVED eve
see FOR USE BY SYSTEM MBDE REUTINES



BRY GSIN4

DA 026
LDB 126
DX GSIN3
BRU EPBPX
* BRS 34
sBUTMSG STB STRB3
MUL, 23
[,SH 23
SuUB si
SKN STRE3
BRY TYM2 - N8BT SPECIAL MBDE
0B 81377778
BRY STR86
TYM2 CAB
ADD STRB3
XAB
BRU STRB6
* BRS 35
$0UTSTR ADD =0 CLEAR X\D
8TX STRE3
STRG6 ADD =0 CLEAR X\0
STX STR81
ETR 51777778
STA STRB2
CBA
ETR 24777778
STA STRO21
STRB4 UGCI STRB2
BRY) STRES8
SKN STRA3

BRY STR87



STRE8
STR8S

STRB?

STRB7A

STRB?

SKE
BRY
LDX
BRY
SKE
BRY
LDA

SKG
BRY
SKE
BRUY
BRY
SKE
BRUY
BRY
SKE
BRY
BRY
SKN
BRY
CAB
LDA
scle
CBA
suB
scre
BRU
ELSF
SCl1e
LDA
sC18
BRY
ENDF

BRS 37

2178

STRES

STRE1
EPOPX
54
STRE?
= 1588
Vé
=778
STRB7A
s147B
42
STRB7A
21558
*+2
STRB7A
21528
*+2
STRB7A
VEXFLG
STRB4

56
srsez

£1008
STRBY
STRB4
1

STRO1
1528
STRA]
STRB 4

BELL

AMPERSAND



$GS,686K STX

GSL14A

GgsLi®

ABC
STA
LCY
SKG
LDA
STA
CLA
LCY
STA
L.DA
ETR
MRG
STA
CAX
LDA
suB
STA

DX
LDA
DB
STB
CAX
BRU

EAX
CXA
SKE
BRU

SKN
BRY

LDX
LDA
ETR
CAB

WR13

WR7
i2

20
UcauT
WR1

i2
WR2
8802
ADMSK
X4
WR3

126
Qs6
WR5

WR13
0s6
1,6
WR6

#+3
3,2

WRé
GSl.18

WR7
GSL14

WR10
126
51777778

SET 'FIRST MATCH!

PICK UP HASH TABLE BBUNDS

END B8F HASH TABLE SCAN
N8

UNIQUE MATCH FBUND
NG

TRACE AND 8/P REMAINDER B8F STRING



GSLi9A

G5L19B
GSL15

GEL14

Gskee

GSL1é
GsL18

LDA
STA
s$TB
VGCl
BRY
SCIT
BRU
BRY
SKG
SKG
BRU
LDA

STA
LDX
LDB
CXA
MIN
BRY

DX
DA
LD8
LDX
BRU

CLA
STA
LDA
SKG
SKG
BRY
BRU
LDA
suB
ETR
ADD
SKG

WR9
WR11
WR12
WR11
GSL15
WR2
42
GSL198
3728
=4 0R
GSL15

WR5) BRU GSL,19A

WR10
226

SBRSRT
Gsi.22

WR3
0,6
126
WR13
EPBPX

WR7
0s6
=0
sw
L2 -4
GSL19

1:6

026
31777778
1

WRS

CHARACTER INPUT IF TESTS EQUAL
DBESN'T CBMPARES

CK IF ALPHA CHAR.

NEN=ALPHA, S8 PROPER TERMINATBR

WR5} SKE Q) BRU GSL14; BRyU GSL15

EXIT VIA HWERE ]F MATCH FOUND

SET SKIP BN RETURN

EXIT VIA HERE IF N8 MATCH FBUND

SET 'FIRST MATCH
HASH TABLE ENTRY EMPTY

YESs TRY NEXT 8NE

NBs IS HASHT STRe SHORTER THAN GIVEN STRING



BRUY GSL.19 YES, MATCH IMPBSS

LDA Qa6 YES
ETR 81777778
CAB
ADD WRS
XA
SSKSE# WR3 CAMPARE PROPER INITIAL'PARTS
BRU GSL19 N8 MATCH
SKN WR7 MATCH, FIRST S8 FAR
BRY GSL17 YES
sCl® WR2 N8, APPEND CHARS UNTIL BNE ELIMINATED
SWC]+ WR3
MIN WR9
MIN WRS
LDA WRA
L0B WR9
SSKSE* WR3
BRY GSL.16 PREVIBUS MATCH ELIMINATED
BRY GS,L18
GSL17 STA WRS&
ST8 WRS
STX WR10
LDA =40000Q00B RESET 'FIRST MATCH!
STA WR7
BRY GSL.19

#3930 STRING PROCESSING SYSTEMs MANUAL IS DBCUMENT NUMBER 30010420

*WRITE CHARACTER AND [NCREMENT. THE PBP ADDRESSES A STRING PSINTER, AND
#THE CHARACTER IN A IS WRITTEN ONT® THE END BF THE SPECIFIED STRING,



«THE SECBND PBINTER 1S INCREASED BY ONE, S6 THAT THE PBINTER NOW
#PBINTS T8 THE NEW STRINGe X AND A ARE PRESERVED, B DESTRBYED,
WC1 PBPD 15700000B,1,1,001

ETR 23778

STA WCH1 SAVE CHARACTER T8 BE WRITTEN

STX WCH2 SAVE X REGISTER

EAX# O GET EFFECTIVE ADDRESS OF POpP

MIN 1,6 INCREMENT SECBND WHRD 8F STRING PSINTER
LDA 1.6 AND PICK IT UPo«

BRU WCHS GB TO WCH CODE, WHICH IS IDENTICAL FR8BM

#WRITE CHARACTER AND DECREMENT!: DECRe 1ST PTR,
#AND WRITE CHARs BN BEGINNING BF STRING
wCD PBPD 13500000Bs1,14C»1

ETR 3778

STA WCHY

STX WCH2

EAX* O

LDA D261 SKR 0,63 NBP

BRY WCHS
* THIS PBINT BN
#STORE POINTERs THE A AND B REGISTERS ARE STBRED IN THE WORD ADDRESSED
#*BY THE P8P AND THE NEXT WORD
STP PBPD 16700000B,1,1,0,1

STX STPY SAVE INDEX REGISTER
EAX* O GET EFFECTIVE ADDRESS
STA 0,8 DO THE

STB 1.6 STARE

LDX STPY RESTORE X

BRR 0 RETURN

#BAD PBINTERs THE A AND B REGISTERS ARE |BADED FREBM THE WBRD ADDRESSED BY THE P
#ANF THE NEXT WBRDe
LDP PBPD 16600000B,1,1,0.1

STX STPI

EAX% O

LDA Qsé

LOB 116

LOX &TR1

BRR 0O



*

GCD

GET CHARACTER AND DECREMENT
» TRANSFER CHAR. FROM OPERAND STRING T8 A REGISTER, DECREMENT ENDw»STR. PTR,

PBPD
STX
EAX#
LDA
5KG
BRY
SKR
BRU

137000C0B»1,34021

GCI1
0
1,6
0s6
GC13
126
GCI§

#GET CHARACTER AND INCREMENT. THE PBP ADDRESSES A STRING PBINTERe IF THE
#FIRST WBRD OF THE POINTER IS+=8R= TH THE SECHAND, IT RETURNS WITHEYT

*
*

*
GCI

*

GCI9

GCI3
GCI8

SKIPPINGe BTYHERWISE,

IT SKIPE AND RETURNS WITH THE FIRST

CHARACTER B8F THE STRING IN A AFTER INCRIMENTING THE FIRST PBINTER

BY 1« X IS PRESERVED,

B DESTROYED.

POPD 16500000B,1,1,0,1

STX
EAX®

MIN
WDA
SKG
BRY
SKR
NBP
kDX
BRR

MIN Q
MUL

RCH
LCY
LDA
RCH
EXy

GCI1
0

0s6
Cs6
126
GCl8
0s6
0
GCIY
0

125252538

412B
2
0s6
248
GCl2.2

SAVE X

YESe DOBN'T HAVE T8 WORRY ABSBUT WHETHER
ADDRESS IS RELABLED. GET IT

INCREMENT PBINTER

AND GET IT

IS STRING NULL (1ST PBINTER <=z END)

NG

YESe RESTORE PBINTER

ALLOW FOR POSSIBLE SKIP

RESTORE X

AND RETURN WITHBUT SKIPPING

INCREMENT RETURN ADDRESS F8R SKIP 8N RETURN
MULTIPLY CHARACTER ADDRESS BY 1/3¢ THIS
LEAVES WBRD ADDRESS IN Ap CHARACTER
ADDRESS IN TOP TwB BITS 8F B

CAX + BACe WORD ADDRESS T8 X

MBVE CHARACTER ADDRESS T8 BBTT8M BF B
GET WBRD

CBX + CABR

SHIFT T8 GET CHARACTER IN BBTT8M BF A



ETR #3778 REMBVE SUPERFLUBUS BITS

LDX GCI} RESTBRE X

BRR © AND RETURN
GClz LCy 8 SHIFT TABLE FBR EXTRACTING A CHARACTER

LCY 16 FRBM A WBRD

CBA

BRY TRAP ILLEGAL STRING PBINTER
# GCI WITH PBINTER IN TS, BLOCK
GCU ZR8

LDA GCUY

STA 0

MIN 0,2

LDA 0.2

SKG 1,2

BR{ GCI8

SKR Q.2

N8P

BRR GCY
#WRITE CHARACTER BN THE END BF STRING STORAGE. THIS IS THE BNLY POP WHWICH
" CAN CAUSE A GARBAGE CBLLECTIBN, T EXPECTS THE ADDRESS BF THE
. PARAMETER TABLE IN X AND THE CHARACTER T8 BE WRITTEN IN A AND
. RESTBRES BOTHs B 1S DESTROYED.
WCH PBPD 164000008,1,1,0,1

ETR 53778

STA WCHY SAVE CHARACTER

STX WCH2 AND INDEX (ADDRESS OF PARAMETER TABLE)

EAX* O

MIN Qs6 INCREMENT CURRENT LAST CHARACTER T8 GET
» CHARACTER ADDRESS FB8R THE NEXT CHARACTER

LDA 0,6 GET THWE ADDRESS T8 A

SKE 1.6 IS 1T EQUAL T8 LAST ADDRESS IN STRING
* STORAGESS

BRY WCHS

LDA ==}

ADM Q.6

LDA WCH1

LDB 0

BRU 2.6
WCHS MUL 2125252538 COMPUTE WBRD AND CHARACTER ADDRESSES



CAX

LCY 5
ETR =308
DB 0s6
XXA

LCY 8,2

ETR 2777774008
MRG WCH1

RCY 8,2

CAX

STB 0:6
LCA WCH1
LDX WCH2

BRR 0

SEE GC! CBDE

SAVE WBRD ADDRESS

CHARACTER ADDRESS SHIFTED 3 IN AC

REMBVE EXTRANEBUS BITS

PICK UP WBRD

SHIFT CBUNT T8 X

SHIFT IT T8 PUT CHARACTER T8 BE ALTERED
AT BOTTOM

MASK BUT THIS CHARACTER

AND INSERT THE NEW BNE

SHIFT WBRD BACK

RESTBRE WBRD ADDRESS

STORE WBRD

RESTBRE A

AND X

AND RETURN

#«SKIP 8N STRING EQUALe THIS PSP CBMPARES THE STRINGS WITH PBINTERS IN
AB AND IN THE TW8 WBRDS ADDRESSED BY THE PBPe IT IS
EXACTLY IDENTICAL T8 THE MACHINE COMMAND SKEe« ALL REGISTERS ARE
PRESERVEDe THIS PBP CHECKS FBR EQUAL LENGTH STRINGS FIRST

ARE, 1T CALLS SKCB T8 FIND BUT ABOUT EQUALITY B8F THIER CEANTENTS

*
*
»*
» RETURNING WITHBUT A SKIP IF THE STRINGS ARE NB8T EQUALs IF THEY
»
S

SKSE PBPD 16300000Bs1,1,0,1

STA 8KS1
STB SKg1+1
STA $KS5
878 SKSS+1
STX 8SKS2
SUB SKSi+l
STA §K§6
EAX# O

LDA 0,6
SUB 146
SKE SKSé
BRY) #+2
BRY SKSE2
LDX SK§2
L.DA SK§5
LDB SK3B+1

SAVE TwW8 CBPIES

8F FIRST STRING PBINTER
SAVE X

COMPUTE

AND SAVE LENGTH

GET ADDRESS BF SECBND STRING POINTER
COMPUTE

ITS LENGTH

AND CBMPARE WITH FIRST
N8BT EQUAL

EQUAL

NBT EQUAL e RESTBRE X

A AND

B



BRR O AND RETURN WITHOUT SKIPPING

SKSE2 | DB 1,6 LENGTH EQUALe PICK UP SECBND

LDA Qa6 STRING PBINTER

LDX SKS2 AND BRIGINAL X

BRM SK(C8 CBMPARE STRING IN AB WITH THE ONE IN SKS1

BRY %42 AB LESS

MIN O EQUALes INCREMENT RETURN ADDRESS FBR SKIP
SKSE1 LDA SK§5 GREATERs RESTBRE A

LDB SKSS5+1 AND B

BRR 0 AND RETYRN
#SKIP BN STRING GREATERs THIS P8P IS TO SKG AS SKSE 1S T8 SKEs IT CALLS
* SKCO IMMEDIATELY WITHBUT COMPUTING LENGTHS
SKSG PBPD 162000008,1+1,0.1

STA SKS1 SAVE

STB SK3i+1 TW8 CBPIES

STA SKSS5 B8F FIRST STRING.

STB SKS5+1

STX SKS6 SAVE X

EAX* O GET

LDA 046 SECBND STRING

LDB 1.6 PRINTER

LDX §KSé RESTBRE X

BRM SK(CB D8 CBMPARISEN

MIN O SECOND STRING LESS, leEs FIRST GREATER($,)
» INCREMENT RETURN ADDRESS FBR SKIP

N8P 0 EQUAL

L.DA SKS5 FIRST LESSes RESTBRE A

DB SKSG5+1 AND B

BRR 0 AND RETURN
#THIS ROUTINE CBMPARES THE STRINGS IN AB (FIRST STRING) AND IN SKS}
. (SECOND STRING)s IT RETURNS WITHBUT SKIPPING IF THE FIRST 1S
. LESS, SKIPS BNCE IF THEY ARE EGUALs AND SKIPS TWICE IF THE FIRST
* IS GREATERe NBTE THAT SEVERAL BF THE NECESSARY GCI'S ARE WRITTEN
» BUT INSTEAD 8F BEING CALLS BN THE PBP,
SKC8& ZRE Q

STA SKS4& SAVE FIRST

STB SKS4+] STRING POINTER

STX SKS7 AND X

SKC81 MIN SKSi BEGIN L6BPs GET A CHARACTER



S
BRU

SKS1
SKS1+14
SKCB4

SKCe2 MIN sKkCg

*
MIN
LDA
SKG
MIN
BRY

SKCB4 MU
RCH

SKS4

SKS4

SKS4+1

SKCe

SKCBS
5125252538
4018

LRSH 22

LDA
RCH
EXV
ETR
STA
MIN
WDA
SKG
BRU
8RY

MUL,
RCH

oF Y.
248
GCl2.2
$3778B
SKS3
SKS4
SKS4
SKS4+1
L 2 Y
SKCe5

125252538
4018

LRSH 22

LDA
RCH
EXY
ETR
SKE
BRY
BRU

0s6
248
GCl2.2
3778
SKS3
SKCe3
SKCH1

SKCB3 SKG SKS3

BRU
MIN
MIN
SKCBs DX

SKCO5
SKC8
SKCo
SK37

FROM SECBND STRING

(IS IT NULLSS

NS

YESe) FIRST STRING CANNBT BE LESS, S8
INCREMENT RETURN ADDRESS

IS FIRST STRING NULL

NBe THEREFBRE [T IS GREATER

RETURN

SECOND STRING N8BT NULLe GET CHARACTER
AS

IN

GCI

CeDE

ABBVE

GBT 17

TRY T8 GET CHARACTER

FRBM FIRST STRING

IS IT NULL$$

NG

YES S8 T MUST BE LESS. RETURN WITHBUT
SKIPPING

NOBT NULLe GET

CHARACTER

AS

IN

GC]

CODE

ABBVE

AND COMPARE WITH CHARACTER BF 2ND STRING

NBT VAL

EQUAL. LEBP

COMPARE FURTHER

LESSe RETURN WITBUT SKIPPING

GREATER SKIP

TWICE

RETURN PBINTe RESTBRE X



BRR SK(CO

9 % k k k¥ % %

SSCH S8TA SCHY
STB SCHi+l
STA SCHS
STB SCH5#+1
CBA
sUB SCH5
STA SCHS

RCH 4028
SKG =3

BRY SCH1i2

LDA 8777777778

STA SCHI10

STA SCH11Y

BRY SCH13
SCH1Z2 LDA SCH1422

8TA SCH10

LDA SCH13,2

STA SCH1iY
SCH13 CXA RECOVER LLENGTH

LSH 3

STA SCHa4

LDA SCHS

ADD =i

MUL 5125252538

RCH 4018
L,RSH 22
LDA Csé
LDX 126
XXB

AND RETUR

THIS RBUTINE, CALLED WITH BRS 5, SEARCHES A HASH TABLE FBR AN
APPROBPRIATE ENTRY FBR THE STRING IN ABs IT SKIPS IF THE STRING
IS ALREADY IN THE TABLEs BTHERWISE IT SAVES THE INDEX BF THE
PARAMETER TABLE AND DSES NBT SK]Ps X 1S PRESERVEDs A AND B ARE
PRESERVED IF THERE [$ N8B SKIP, BUT B IS THE INDEX IN THE HASH
TABLE AND A THE VALUE (THIRD WBRD) IF A MATCHING ENTRY IS FOUND

PUT 8TRING
PBINTER AWAY
(TW8 CBPIES)

LENGTH 8F STRING

AND SAVE IT
CEMPUTE HASH TABLE INDEX,

CAX + CLB

FIGURE BYT MASKS F8R FIRST 3 AND LAST 3
CHARACTERS

IF STRING IS LESS THAN 3 CHARACTERS LBNG

NBT LESSes THE MASK

IS ALL

GNES

LESSe GET THE FIRST
CHARACTERS MASK

AND THE L AST
CHARACTER!'S MASK

MULTIPLY By 8
AND USE 1T T8 START THE HASH CBDE

COBMPUTE WBRD ADDRESS FBR FIRST CHARACTER
B8F STRING

CAX + CLAs WBRD ADDRESS T8 X

CHARACTER ADDRESS T8 B

GET FIRST WBRD BF STRING

GET SECEND WORD



EXY SCH16.2
ETR SCHI1O
LRSH 12

ADM SCH4
CLA

LSH 12

ADM SCH4&
LDA SCHE+]
MUl =212525253B
RCH 4018
LRSH 22

LDA Os8

LDX =1,6
XXB

EXU SCH17,2

ETR SCH1}
LRSH 12
ADM SCH4
CLA

LSH 12
ADM SCH4
LDX SS503

SHIFT 58 THAT FIRST 3 CHARACTERS ARE IN A

GBT FIRST 3 CHARACTERS
FBLD THIS
WBRD IN HALF, ADDING THE
HALVES
T8 THE HASH
CBDE BEING ACCUMULATED
REPEAT
THE
ABBVE
FBR
THE
LAST
THREE
CHARACTERS

- BF

THE
STRING

RECBVER ADDRESS 8F CONTRBL TABLE

(DA
suB
XMA
LRSH 23

DIV SCH4

CLA
LSH 1
D1V =3
MUL =3
LSH 23
ADD
CAX
STA
LDA
*
STA
SCHE0 DA

126
Da26
SCH4

Qaé

SCH20
gwl

SCH&B2
0s6

CeMPUTE LENGTH
8F HASH TABLE
AND GET

HASH CBDE

MED

THIS LENGTH,
AND AN
EVEN MULTIPLE
8F 3
TURN IT INTB A HASHW TABLE ADDRESS

SET THE 'DID WE PASS BVER A =1 (DELETED)
ENTRY' FLAG

TO INB'9

BEGIN LBOBP T8 SCAN HASH TABLEY9 NOBTE



SCH18

CXB
LDX
SKE
BRU
BRU
SKE
BRY
STB
LDA
SKN
STA

kDA
LDB
BRU

ETR
STA
cBX
LDA
ETR
STA
suB
SKE

BRY
LDA
LDB
BRM
BRY
BRY
8RY
MIN
CXA
ETR

$803
gw]
*42
SCH51
50
SCHg
216
SCHB2
SCH52
2426

SCH1Y
SCH1+1

21777778
SKs1

1r6
51777778
SKS1+1
SKS1
SCH9

SCH?
SCH}Y
SCH1+14
SKC8
SCH?
42
SCH7

0

2777778

THAT THE SCAN GOES BACKWARDS AND IS
CYcLlic

SAVE INDEX

IS THIS A =1 (DELEATED) ENTRY
N8

YES

N8y IS IT EMPTY

NG »

DID WE PASS A =1 ENTRY

BEFORE FINDING THIS O ENTRY

YESe LEAVE THE INDEX OF THE

=1 ENTRY AS THE EMPTY S| 8T, SINCE T IS
THE NEAREST AVAILABLE SL|.BT 76 THE COMPUT
ED ADDRESS FBR THE STRING

RESTORE

A AND B

AND EXIT THROUGH A SYSTEM RBUTINE WHICH
CHECKS FBR TIME BVERFLOW

ENTRY NBT EMPTYs MASK BUT THBP 8 BITS
AND STBRE FIRST WBRD BF ITS STRING PBINTER

DO THE SAME

FBR THE

SECOND WEBRD

COMPUTE LENGTH

DBES IT MATCH LENGTH B8F STRING BEING
SEARCHED FBR

NBs GB BN T8 NEXT ENTRY
YES

CALL SKC8

FBR COMPARISEON BF STRINGS
N8 MATCH

MATCH

N8 MATCH

AND INCREMENT FBR SKIP

PUT INDEX

INTB



SCH7A
SCH?

SCHS54

SCH1i4
»
SCH16
SCH16
*

SCH17

» BRS

CAB

LDA 246

LDX SS03

BRY XxP8Pp

cBX

CXA

L.OX 3803

ETR 57777778
SKE Q16

BRY *+2

DA 126

suB 3

CAX

SKE SCH20 HAVE WE
BRY SCHSO

LDX 8503

LDB xwl

BRY SCH18 GIVE UP
SKN SCHE2
BRY SCH7A
8T8 SCH52
BRY SCH7A

PATA 02776000008B,777774008
DATA 0,377B,1777778

NBP 0
LCY 8
LCY 16
RCY 16
RCY &
NBP 0

6 INSERTS THE MISSING STRING

)

AND VALUE INTE A
RESTBRE X

AND EXIT

ENTRY DBES NOT MATCHe. GB BN T8 NEXT 6NE.
INDEX B8F CURRENT ENTRY T8 A
GET ADDRESS 8F CONTROL TABLE

HAVE WE REACHED THE BEGINNING BF THE
TABLE IN BUR BACKWARDS SCAN

NB

YESe CYCLE T8 END

MOVE DBWN T8 THE NEXT ENTRY (EACH
ENTRY IS 3 WOBRDS)

MADE A FULL CIRCLE
AND LB6P

FOUND A =1 ENTRYs IS THE FIRST BNE

NB. DB NBTHING

YESs SET FLAG POBSITIVE ADD T8 ADDRESS 68F
ENTRY FBUND

MASKS FOR F]RST 3 CHARACTERS BF STRING
NBT 3 CHARACTERS LBNG

MASKS FBR [LAST 3 CHARACTERS IF STRING IS
NBT 3 CHARACTERS L,BNG

SHIFT INSTRUCTIBNS T8 GET FIRST 3
CHARACTERS 8F STRING IN A REGARDLESS B8F
CHARACTER ADDRESS

BF THE FIRST CHARACTER

SAME FBR LAST 3 CHARACTERS



$S8SIN

STP}
GCI1
GC17
WCH1
WCH2
SKS1
SKS2
SKS$3
SKS#4
SKS5
SKSé
SK§7
SCH1
SCHS
SCH4
SCH9
SCH10
SCH14
SCHe0
SCH52

LDX
LDA
SKA
BRY
CAX
LDA
STA
578
CXB
LDA
LDX
BRY

ZRB
ZR3
ZR8
ZR8
ZRE
BSs
ZR8
ZRO
BSS
BSS
ZR8
ZR8
BSS
BSS
ZR8
ZRB
ZR6
ZR8
iR8
ZR8

SS03
226

#400000008
TRAP

85801
Qa6
126

226
5803
XPapP

WAS TABLE FULL
YES, CAN'T FIT NEW ENTRY
NE

MASK FBR FIRST 3 CHARACTERS 8F STRING

MASK FBR LLAST 3 CHARACTERS 8F STRING

STARTING LBCATIBN FBR SCAN BF HAST TABLE

FLAG IS =1 IF NB =1 ENTRY HAS BEEN
ENCBUNTERED DURING SCH SCAN, THE INDEX
BF THE FIRST SUCH ENTRY ENCSBUNTERED
BYHEWISE



» FLBATING PBINT ARITHMETIC

+ FAD FLBATING ADD
FAD PBRD 156000008+1,1,0,1

$FARE STA SS01
CLA
FASE 8TXx 5803
STA FLAG
STBE M
STE
STX lE
kDX $S03
EAX# 0
CLA
SKE 026
BRY FAN
CLAB
BRY) FLLAD
FAN SKE $801
BRY FAX
CLAB
BRY FLAC
FAX CXA
LDB 116
STE
XXA
SuUB ZE
SKG L LB}
BRY FLAGM
SKA ==1008
LDA 839
XMA §S01
LDB ZM
RSH* $501
XAB

FLAC  SKN FLAG



FAS

FLAF
FLAST

FLANZ
FLABF
FLABK
FLAX

FlLLAX1

FLABA
FLAGM

FLAD

BRY
MRG
suB
EBR
XAB
SuC
BRY
CoPY
ADD
XAB
ADC
STE
BvYy
BRY
N&D
SKA
BRY
CLX
XXA
SKG
BRR
XXA
ovTY
BRY
LDE
LDX
BRY
DATA
CNA
SKA
DA
kDX
XXA
RSH
cePy
SKN
BRY
XMA
XA3

FAS
27778
1.6
s7778

Qa6
FLAF
AE
1,6

Ds6
FLLABS
38

se]
FLANZ

3w287
FLLABA
FLBF

$SQ3
XPOP

10000000B+FLABK=1

a=1008B
239
0st

Qa2
BsE
FLAG
FLSS
SS01

SET BVERFLSBW DEVIOUSLY



FIL.SS

FLABS

FLBF

FLou

FLB.J1
+ FSB
FsB

$FSBE

$FNA

XMA M

suB M

XAB

SJUC SSQ1

BRY FLAF

XAB

ADD M

XAB

ADC S801

BRU FLAF

RSH 1

EBR 3400000008
BRX FLAX

XXA

8KG =255

BRY FLABK

BRR FLLABA

BRYX Y-

BRY FLOBJ

CLEAR

LDX §$S03

BRY XPap

EBR =400000008
RSH 39

EBR 400000008
EAX 25%

BRR FLOJ!

ZR8 FLAX1=1s

FLOATING SUBTRACT
PBPD 15500000Bs 151,041
STA SS01

LDA =]
BRY FASE
» FNA FLLBATING CNA (BRS 21)
LDX 8803
BRM FNAS
BRY) XPBP
ZR8

FNAS

STX FNASX

SET OVERFLGW DEVIBUSLY



SKB s« 10008

BRU FLLNA
CNA
SKE 18]
SKA s177777778
BRR FNAS
STE
SKE 400000008
BRY FLCBM
RCY 1
BRX FLCA
FILCOM NBD 4
FLCA XXA
8KG 255
SKG 50257
BRR FNABFL,
BRY FLNB1
FNABF| ZRH FNABF2w1,1
FNABF2 XXA
E8R #40000Q008B
RSH 39
EBR 400000008
BRX *+3
EAX 255
BRY FLNB
CLEAR
BRY FLNB
FLNB1l XXA
RBYV
FLNB LDE
FLMX DX FNASX
BRR FNAS
FLNA STE
XAB
CNA
XAB
EBR L LD
BRY FLLNB

# 1SC INTERNAL T6 STRING CONVERSIBN



Iece NBP 10008
IsC PBPD 14000000Bs1,1,021

$18C1 STA S$S01

LDA 1sCe

BRU sC1
# SIC STRING 78 INTERNAL CONVERS]ON
sic2 NEBP 10018
SIC P8FD 14100000B21,1,0.1
$SIC1 STA $801

kDA Sic2
SCy STA BSX

STB S802

STX $803

EAX® 0

CXA

ETR ADMSK

§TA JBE

BRY BSE

# FMP  FLBATING MULTIPLY
FMP PBPD 15400000821,1,0,1

$FMPE STX $S03
STA SSQ14
STE
STX ZE
BAC
LDX 8803
EAX* Q
LRSH 2
MUL Qa6
STA M
IL,DA 126
CXB
coPY AXsA2E
XXA
ADM €
cery XA2BX,B
LRSH 2
MUL, SS01

ADD ZM



MUL, =2

8T8 ZM
XMA $801
MUL. 0,6
XAB
ADD ZM
XAB
ADC SS01
LDX ZE
SKA §377777778
BRY FLEND
SKB == 10008
BRY FLEND
SKE 5400000008
BRY FLND2
RCY 1
BRX FLEND

FLEND NBD 4
RBY
XXA
SKG ¥255
SKG #»257
BRR FLABA
XXA
LDE

FLND2 DX SS03
BRY XpPap

# FDV  FLBATING DIVIDE
FOV PePD 153000008,1,1,0,1

$FDVE STX S$803
STA SS01
STE
STX ZE
LDX $$03
EAX# 0
RSH 2
DIV Qs6

evry



BRU Fove

STA ZM
BAC
RSH 1
STA 8801
1.DB 146
CXA
STE
XXA
CNA
ADD B2
ADM ZE
BAC
RCY 2
CNA
MUL M
ADD 8801
Dlv 0s8
MUL 2
ADD M
DX lE
SKA zw}
BRUY FLEND
BRY FILND2

FDve LDA SS01
EBR Qs6
BRY Fl.8y

» STORAGE

ZE IR0

M ZR6

FLAG ZRB

FNASX ZR8&

# PRINT UNSIGNED INTEGER

*» BRS 3s

# INPUT; AsNUMBERs B=zRADIXe X=FILE N8
*

$

BUTNUM STA BUTNE2
ST8 QUTNB3



8$TX BUTNES

CBA
SKG =1
BRY TRAP
CLA
BUTNGS STA BUTNG 4
LDA BUTNB2
BUTNB7 STA BUTNEY
LRSH 23
DIV BUTNB3
SKE BUTNBY
BRY BUTNE7
CBA
ADD 5208
sCla BUTNES
LDA BUTNS1
SKE BUTNSB?
BRY BUTNES
DB BUTNE3
(») 4 BUTNBS
BRY EPBPX

DEMAND SIGNED INTEGER

BRS 38

INPUT: BsRADIXe X=FILE NB.
BUTPUT! A=NUMBER

* & & %

x*

»*

$GETNUM STX GETNSB1

BAC
STA GETNG2
378 GETNE3
ST8 GETNO7?7
GETNM SCle GETNBY
SKE 2138 PLUS
BRY D
BRU GETNG6
SKE £158  MINYS
IF Vé

BRU GETNM1



ELSF 1

BRY GETNB6+1
ENDF
LDA zw]
STA GETNB7
GETNB6 SCI8 GETNS1
SUB =20B
SKG swl
BRY GETNO4
SKG GETNS82
BRY GETNGSB
GETNB4 ADD =20B
CAB
LDA GETNB3
SKN GETNG7
BRY EPAPX
CNA
BRY EPBPX
GETNBS SKE GETNG?
BRY *+2
BRY GETNG 4
XMA GETNO3
MUL GETNB2
L. SH 23
ADM GETNE3
BRY GETNB6
IF Vé
GETNM! SKE 50
BRY *+2
BRY GETNM
SKE 21558
BRU GETNB6+1
BRY GETNM
ENDF

*
» FIX AND FLBAT
*

$FFIX SKA X4

IGNBRE LEADING SPACES

IGNBRE LEADING CaR



FIXEND

FENDY
FIXBIG

»
$FFLT

BRM
SKD
BRY
cery
RSH
SKN
BRY
sSkB
BRY
CNA
BRY
XAB
EGR
LDX
BRY
caPy
le SH
ETR

BRY

CLB
SKE
BRU
BRUY
LDX
NBD
LDE
LDX
BRY
END

FNAS

523

FIXBIG
8,E
Qs2
$S01
FEND1
3w]
*43

FEND1

L LY
§803
XPBP
BsE
Q:2

XX
FIXEND

=Q
*42
XPOP
523
48

$503
XPEP

DOUBLE PRECISIBN NEGATE BEGINS

DBUBLE PRECISIBN NEGATE ENDS



38EY

IDENT 6/30/67

# MONITBR MBDYLE O

THIS

*x % % & & & %

JBPSET
ISETI

1SET2
1SET3
1SETS
1SET4
*

»

ENTRY SETSA

'IBPSET! 9/27/65

ROUTINE INITIALIZES THE FILE CONTRBL TABLE AND ALL

NBN=TELETYPE 1/6+

ZR8; IF =V1i3 BRM LCLRS; ENDFJ LDA =210000003B; LDX s=NFILE+3
ADD =1; STA EFA,2; BRX ISET1J LDA =3; STA FFLST

1F V3

LDA #2000B; STA LBGFIL (LBG CONSBLE=0)

ELSF 1

LDA =2013B; STA LBGFIL (L.B8G CONSBLE = 11)

ENDF

WDOX =LADIU: LDB #»1; STB EFAl; STB LOGFLG

IF V6; STB SWCIT; ENDF

STB EDIU,2; BRX ISET2; LDX sNNDEVY

LDA EBUFS,2; SKA =40000B; BRU #+2; STB ADIU,2; BRX ISET3
CXA; SKE =NTAPE; BRU #+2; BRU ISET4

STB TUNBs2; CLAS STA TSTATE,2; STB TAPREL,?

STA TDIBA,2; STA TDFNBs2; EAX 1,25 BRU ISETS

CLAs STA BLK31; ARMI AIRWD; BRR ]BPSET

# 'DRMSET!

* THIS

»
DRMSET
DRMRST

*

ROUTINE INITIALIZES THE DISC 1/8.

BSs 0O

ZRB; LDA =»=1) STA NDCL; STA IDCL1; STA DTXSH
STA IDMRET; CLA; STA IDRS

LDA =DRQ@; STA EDCL; STA IDCLJ BRR DRMRST

IF vl

'RADSET!



# THIS
*
RADSET

THIS

4 & & & ¥k & & &

TYSET
TSET!

TSET3

TEET2

SRF|G

ROUTINE INITIALIZES THE RAD [/8

ZRB; LDA =»1; STA NRCL; STA RTXSH
LDA =RADQ: STA ERCL; STA RL!S:; BRR RADSET
ENDF

'TYYSET! 9/26/65

ROUTINE INITIALIZES THE TELETYPE HARDWARE AND TABLES

IT 1S CALLED WITH =i BR O DEPENDING BN WHETHER TTYASGs TTYTBL AND LINK
WBRDS ARE T8 BE RESET BR NBT

ZRB 03 STA SRFLG

LDA 3L TTYM1; STA T, CBPY A,X; STA TTYBUF22; EAX 122; SKR T; BRU #=3
LDB sTTYBUF; LDA sNTTBe1; STA T; CLX

STB T1S54.2; STB T1IS5.2; STB TB8S4,2; $TB T1855,2

SKN SRFLG3 BRU TSET3; LDA =ITTBLJ STA TTYTBL:2

DA ADMSK; STA TTYASG,2

CLA; STA TIS2,2; STA TTYFLGs25 STA TTYBRK,2; STA TTYTIM,2

LDA TBS5,2: ADD TTYLNGs23 ADD =1 CBPY ABsXA

1F V5
MRG =100000B:2 STA TTCH; TTYS; PBT TTCH
ENDF

LDA =s=i} STA T8S2.2; STA T68S3.2

LDA TTYLNG,2; CNA

XXBj STA =1,23 XXBj EAX 1,2:; SKR T; BRU TSET1
LDA =21} STA ATIS2; LDA =ATTBUF; STA ATIS4; STA ATISS
SKN SRFLG)} BRR TTYSET; LDX ==N/JBB+2; STX ETTNO®
CXA3 ADD =NJBB,; STA ETTNG,2; BRX TSET2

IF V5

LDA =1 STA FULST: LDA =100000B; STA TTCH

TTYS: PBT TTCH; MIN TTCH; TTYS; PBT TTCH

LDA =200018) ADM TTCH; TTYS; PBT TTCH; MIN TTCH
SKR TSET4; BRU w=4

BRR TTYSETY

ELSF !

LDA =1 STA FU_ST; BRR TTYSET

ENDF

ZR8 0O



TTCH
TSET4
*
*

»
SETSA

ZRE 0
DATA NTTY=3

SYSTEM INITIALIZE ROUTINE

LDA X4} STA REAL; BRM SSEY
BRM DRMSET; BRM RADSET; CKN; EIR; BRU PACGO1

# RESET SYSTEM

SSET

SET!

SETe

SET2

SET3

ZR83 LDX =«77B; LDA CLINTC) STA 100Bs2; BRX #mi
STA SETSET

LDX =«NPAC*NPPAR;} STX CLOCK3) CLB

LDA ®SMT; STA ADRSMT

LDA 270000083 STA PTEST,2

CXA; ADD =PPTR; ADD =NPPAR; STA PPTR,2

EAX NPPAR=1,6}; BRX SET!

LDA =PPTR2; STA FPLST; STB PPTRY

STB PUCTRJ LDX NLO

LOA Q1E,2: STA Q1,2; SUB =PNEXT; SUB =®3; STA Q1Ns2
EAX 246} BRX SET6} SUB NLG; DX s=3; STA QiNs2

LOX =«NPAC*¥NPPAR; STX PACPTR4 STX PUPACP; LDX =s=NPPAR
L.DA EPUPDL2; STA PACT1,2} BRX SET2

LDA PACPTR; LDX =QTl; BRM QPUT

LDX =«NPUQ#*4

CXA; ADD =EPUCT3; STA EPUCT,2

EAX 3,63 BRX SET3; CLB; STB EPUCM3

LDA #PUCT) STA FPULST; LDA aPUBPTR; STA PUBPTR; STA PUEPTR
LDA =25 LDX ==NSMEM; STA ESRMC,2; BRX #w=i

LOA ®»}

IF V3

STA DMIN

LDX ®=NTTY; STA EWER]S»2) BRX w=}

ENDF

LOX aNSMEM=NMEM; STA ERMC,2; BRX %=1

BRM RSAM; LDX meNMEM; CLA

STA ERMT,2; STA ERMA;2; BRX #e2

LDX £»NJBBJ CLA; STA EPMTP,2; BRX #=1
IF V5; STA NBACT; ENDF



SETé

$SETS

SMTAD
CAEXEC
EXP

$GCR

GCR2

PUPD

SKN M4B8K; BRU SET4

LDX =83 LLDA 225; STA ERMC,2: BRX #=}

DX #=8; LDA X&) STA ERMT,2; BRX #=1}

LDA BST) LDX =elQ0B+NPBP; STA 200BaNPBP,2; BRX #=1

STA 17783 LDX sWDTB=WDTE

LDA WDTE,2: STA* WDTE+1223 BRX #+1; BRX #=3

IF vé; LDA sACST; STA PACST) ENDF

LDA =DAW; ADD D1SCA; ADD DRC; LDB =CAW

LDX 34000B; BRM GDC; BRU #wb

LDA =DADSCs ADD DISCA; ADD DRC; LDBR =CADSC; LDX =4000B
BRM GDCs BRU %mp

LDA sDAEXEC; ADD DISCA; ADD DRC; LDB =CAEXEC: LDX =4000B
BRM GDC; BRYU #ms

LDA sRAEXEC; LDB =sCAEXEC; LDX =4000B; BRM GCR; BRU #»4
LDA 340B; ADM sDAEXEC) ADM sRAEXEC) SKR EXPJ BRU SETS
OB 5252 LDA SMTAD; ADD X4&; DX =8; ADD s56B) STA RMT,2
STB RMC,23 EAX 1,2; ADD =1; STA RMT,2; STB RMC;E

BRM 1@PSET: LDA ==31; BRM TTYSET; BRR SSET . -

DATA SMT

EQY 540008 CBRE ADDRESS FBR EXEC
DATA 3 NBe BF EXEC PAGES w1l
ZRB}

STB GCRL: STA GCRL1; LDA GCRL:; ETR ADMSK; RSH 14
CXA; ETR 7777783 LCY 14) STA GCRL2s LSH 19

LDA GCRLJ) ETR 214000084 CBXJ RSH 14

CXBs LSH 5; MRG =614200B;) $TA GCRL3

RSR; BRU #=11 ALR; PBT GCRL1

EGD» $0000B; EXU GCRL33 POBT GCRLZ

WRF

RSR; BRU #=1; CETE; BRU GCR2:; RSEs BRU GCRZ2

MIN GCR

BRR GCR

DATA 0,PUGB,0,07010203B,040506008



EPUPD
WoTB

WDPIT
WD IMY
WDRMT
WOUMT
wD31

WwD33

WOPWNI
WDPWF |
WOCP

woler

WDIDM
CLOCK}
CLeCkz
WDT1
wpTe
WDTN
WOTF

WDATI

WODTE

* %

WRITE

QU
EQY

BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
SKR
BRM
BRM
BRM
BRM
BRY
BRM
BRY
IF

BRM

ENDF

EQU

LDA

END

DATA
E

QaPACDMBL 4770000084020
»

»*

TRAPI: O 40B
TRAPM; 0 44B
TRAPR) 0O 438B
TRAPT: 0 44B
INT34; 0 318
INT33; ¢ 33B
PWNI; O 36B
PWF1; Q 378
CPUP; 0O 565
IBRs O B7B
RADI; O 64B
RADI2J O 65B

CLINT; O 74B
CLBCK3; 0 758
TI!; O 2008
T81s 0 2018
TNI; O 2028
TF1s C 2038
204B) 0O 204B
ATI1; O 2058
206B; O 2068
sV}
ATIl: O 2078

*

#340008; LDB =21008; LDX =40008B;

BRS 105: BRS 10



38YMS IDENT 7/01/67

ENTRY VERS

IF Vi

ENTRY DFAIL,DRC

ENTRY XBERR,FDERR, TNICTR, TFICTR, ARMBT,NBVP,ECNTR
ENTRY TNIAC, TFIAC,EXTPUANBL112,DEWN

ENTRY DSWAPC,SWAPC,PAGES, TIICTR.TBICTR

ENTRY CHNERR,RCERR,RADERR,RUERR, 1 2ER, CPUPC, I3PC
ENDF ‘

ENTRY TNERR, TURERR) TRERR, TWERR) DRMERR, DRUERR, WERIS
ENTRY TAPREL )BRSTV,PWF| 2 M48K

ENTRY CTPsTSTATE;MTFL»TINBIWREX3 ) XWREX3I

ENTRY PACPTR,JBB,UTTY,»TJBB,PMTJBB

ENTRY PMA, WERIS

ENTRY STIMEJREAL,SETTB,L,ETTB

ENTRY PMTP,RL3,ADRSMT

IF V3

ENTRY CPARW,AUNN,EAUNN,DMIN, ACST,PACST

ENTRY XPB,EXECH

ENTRY XCLEAN

ENDF

»
« CONSTANTS AND TABLES

%
PACPTR ZR8

J8B ZRB

UTTyY ZRB

XPB ZR8 0 PB PBINTER

EXEC1 ZRO O NEGATIVE FOBR SUBSYSTEM STATUS

TJ08 ZR8 O ELAPSED TIME POINTER
PMTJEB ZR8 O PBINTER T8 CURRENT PMT
ADRSMY ZR2 ¢ ADDRESS B8F SMT

M& 8K DATA L} =]l FOR 48Kes O FBR 64Ke
DRC DATA 200008 CONSTANT FBR LBCATING EXEC 8N DISC



VERS

ASC ti2.!
ASC Q00!

« JOB INDEXED TABLES

PMA
PMTP
SEPMTP
RL3
$ERL 3
WERIS

BSS NJBB MACHINE SIZE INF8

BSS NJBB PBINTER T8 FIRST PMT ENTRY

EQU PMTP+NJBB

SSS NJ8B MBNITOR MAP, SHOULD CONTAIN BNLY TS BLBCK MAP
8¢ 0O

S$EWERIS EQU *

»

* EXEC
CPARW
»

AUNN
EAUNN
ACST
$SEACST
# EXEC
$SWEX
$SWLET
$PACST
SNBVP
$ACA
DBWN
$NOACT
S$SWMBI,
$SWMBM
$ENMSK
S$SWFD

BSS NTTB USER ASSIGNED T8 TTY
IF V3
PARAMETERS '
BSS NJBR USER'S CBNTRBL PARAMETERS.,
BITS: 0#SUBSYSTEM, 1=DEVICE, 2s8PERATBR, 3=SYSTEM
BSS NJOB ACCT/USER N8BS,
EQY *
BSS 64
EQY »
SWITCHESs SET BY BRS BE+13
BSS 0
DATA 0 LETTER RBUTINE SWITCH
ZR8 ACST
ZR8 0 NEW BVERFLOW PBINTER
ZR8 0 ACCBUNTING AREA
DATA 0 SET T@ =31 IF SYSTEM GEING DBWN
DATA Q ACCBUNTING SWITCHe =1 FBR ACCBUNTING.
DATA .l MAIL BBXx LIST BUSY
DATA vl MAIL BEBX MESSAGES BYSY
DATA 773777778 SUBSYSTEM ENABLE MASK.
gAgé 0 FILE DIRe BUSY FBR USER SPECIFIED.
NDF

# SYSTEM PARAMETERS

ECNTR

DATA w27 NB. OF PARAMETERS



TNERR
TURERR
TRERR
TWERR
PWFL
CHNERR
DRMERR
DRUERR
DFALL
RCERR
RADERR
RUERR
_12ER
CPUPC
18PC
REAL
STIME
DEWAPC
SWAPC
PAGES
ARMBT
TIICTR
TBICTR
XBERR
FDERR
TNICTR
TFICTR
TNIAC
TFIAC
EXTPU
NB132

#*
XCLEAN
cTP
TSTATE
TAPRE|
MTFL
TJNB
$TDIBA

ZR8
ZR8
ZRQ
RS
ZRH
ZR8
ZR8
ZR0
ZRB
ZR8
ZR8
ZR8
ZRE
ZR%
IRB
LRS
ZRO
ZRS
ZR8B
ZR8
ZRB8
ZR8
ZRO
ZR8O
ZR8
ZR8
ZRE
IR
ZRO
ZR8
ZRB

DATA
DATA
DATA
DATA
DATA
DATA
DATA

OO0
- % W
OO0

Qa0
0,0

NB]SE RECBRDS READ
PERMANENT READ ERRBRS
TEBTAL READ ERRERS
TBTAL WRITE ERRBRS
NBe B8F PBWER FAILURES,

TBTAL DISC CHANNEL ERRBRS,

TOTAL DISC ERRBRS

UNCBRRECTABLE D]SC ERRBRS

DISC FAILURES FBUND BY SBFTWARE CKSUM.
RAD CHANNE| ERRBRS.

RAD ERRBRS.

UNCBRRECTABLE RAD ERRGRS»

[2 RAD ERRBRS WITH NB 11,

CPU PARITY COUNT

[8 PARITY COBUNT

NBs BF CLBCK TICKS

TIME IN SYSTEM MODE,

NBs BF TIMES SWAP CALLS RST

SWAP CBUNT

NBe OF PAGES SWAPPED

DISC ARM MBTIEN

TTY INPUT INTERRUPTS

TTY BUTPUT INTERRUPTS

NB8s OF X»B_OCK ERRBRS WHILE SETTING MAP

NG, BF FILE DIRs ERRBRS WHILE SETTING DISC BIT MAP

TTY 8N INTERRUPTS

TTy OFF INTERRUYPTS

ON INTERRUPT ACCEPTED

B8FF INTERRUPT ACCEPTED
EXTRA PY ENTRIES AT BRS 112
NBs B8F TIMES THRU BRS 112.

SWITCH USED IN SDBM, SEE ISDBM12i+2
CURRENT MAG TAPE PBSITISN
STATE 8F MAGTAPE (0=FREEs1=READ)2=WR]TE)
MIGHER PRIBRITY TAPE REQUEST FLAG
LENGTH BF TAPE FILE IN RECBRDS
J8B WITH TAPE LBCKED BR »l

TAPE DRUM FILE BLSCK ADDRESS



$TDFNS DATA 0,0 TAPE DRUM FILE NUMBER

$WTDFLG ZRO 0 WRITE TAPE BN DRUM IF <Q
sL.BGFIL ZR8 O MESSAGE LBGGING FILE

$|.BGF.G ZRO 0 MESSAGE BEING LBGGED FLAG
$NENFLG ZR8 0 ALLEW N8B NEW USERS IF +

WR4X3 ZR® 0 PTRs TB STRING BUFFERs PAGE 7. SET BY 'SIT!
XWR4X3 ZRE 0O PTRs T8 STRING BUFFERe PAGE Os SET BY 'SIT!

# BRS MODULE TRANSFER VECTOR
BRSTV DATA 100000038, 120000008

# SPS CONTRSBL TABLES FBR EXEC

$CRTAB ZR8 CHT
ZR6 SYSEHWT
$CTABIT DATA CIT,0,0
$CTAB DATA CHTIECHT20,CSS,ECSS,0
$SYSIT DATA SIT,0,8YSCY
$SYSTAB DATA SYSMT»SYSEMT0,SYSSS»SYSESS,0

» TIMING TABLES

IF Vi |

DMIN IR0 Q SYSs START=UP DATE/TIME IN MING
ELSF 1

REAL ZR8
ENDF

SETTB ZRS 0 SYSTEM ETTB ENTRY

ETTB BSS NJBB CBMPUTE TIME COUNTER

END



378 IDENT 6/30/67
DELSYM
18RG EQU *
LBCBRG MACRS D;28RG EQU *«1BRG; BSS D(1)~26RG; ENDM
UsyM MACRE DjsD(1) BSS 0;D(2) EXT D(1)+X}2BRG NARG
IF 20RGe»2; BSS D(3); ELSF 13 ZRB; ENDF; ENDM
XEYM  MACR® DisD(1) EQU #+X;20RG NARG
[F 28RG»=1) BSS D(2); ELSF 13 ZRB; ENDF; ENDM
$X EQU 340008

# TEMP STORAGE FOR CLASS 2 BRS!'S
LBCBRG 2

XSYM SBRSRT

XSYM GSINt BRS 33
XSYM GSIN2

XSYM GSIN3

XSYM STRB1 BRS 34,35
XSYM STR82

XSYM STRB21

XSYM STRB3

XSYM BUTNB1 BRS 36
XSYM BUTNE2

XSYM BUTNG3

XSYM BUTNB 4

XSYM BUTNBS

XSYM GETNE1 BRS 38
XSYM GETNB2

XSYM GETNB3

XSYM GETNBY

USYM XWR12WR1 BRS 37
USYM XWR2 s WR2

YSYM XWR34WR3

USYM XWR31,WR31

IF V3
' WSYM XWRA2WR4,30
XWR42 EXT XWR4+2



ELSF
XSYM
ENDF
XSYM
XSYM
XSYM
XSYM
XSYM
XSYM
XSYM
XSYM
XSYM

LB8CORG

USYM
USYM
USYM
USYM
YSYM
USYM
USYM
sUIDX ZR®
EXRl EXT
$EXRLY ZRB
sEXRL2 ZRB
USYM
USYM
PRGRL, EXT
$SSRL1 ZR®
$S6RL2 ZRE
S8R, EXT
$FDCTL DATA
FDCTL2 EXT
FRCTLC EXT

i
WR4,30

WRS
WRé&
WR7
WR8
WR9
WR10
WR11
WRiZ2
WR13

2288

YBRSRT,UPL
UAL2UBA

YB.UBB

UXauBX
CMRL1,UBRL S
CMRL2:UBRL2
VEs»UBE

0

EXRL1

Q

0
PRGRI.1,UPRRL. 1
PRGRL 2+ UPRRL2
PRGRL. 1

0

0

SSRLY
FOHT,EFDHT,0p (R)FDSS®1, (RIEFDSS=1,0
FOCTL.+2
FOCTL+3



FOCTLE EXT FOCTL 4

LFDSS EXT7 EFDSS«FDSS+EFDSS»FDSS+EFDSS~FDSS
LGFD EXT FOCTL»EFDSS
FDHTMY EXT FDOHT =1
EFDHML EXT EFDHT=1
$FDHT BSS 144
$EFDMT NBP 0
IF Y3
$PUMHWT BSS 3
BCHT BSS 144
BSS 4
82H EXT BCHT«FDHT
ENDF
$FDSS BSS 120
sEFDSS N8P 0
TFDSS EXT EFDSSe}
$CHFD ZR® 0
$INFIL ZRO 0
ECRFIL EXT INFIL,
$OUTFIL ZRS o)
ECOF L EXT BUTFIL
$MFD2 ZRBH 0
sMFD21 ZRe o)
sUTNB ZRS 0
$RFDFL.G ZRE 0 »1 FBR READING CFD BN ENTER, 0O FBR
* READING IT BN LBGBUTY
$RFDY ZRB 0
$CFI1 ZR® 0
$CFl2 ZR8 Q
$PDN{ ZRB 0
$SAVELL ZR8 Q
$SAVEFL 2ZR8 0
$SAVEBR ZRS 0
$SAVESL ZR8 Q
$CBPY! ZR® o)
$COBPY2 ZR® 0
$CBPY4 ZRE 0



sCOPY?7 ZRS

$COPYT ZRS
$CR3 ZIRS
\ USYM
UsyYM
USYM
USYM
$UNPTR BSS
UNPTRY EXT
YSYM
JSYM
$REST4 ZRS
$0K 1} IR3
$EXECL B8SS

EXECL6 EXT

# PANIC TABLES

sEXSL
$EXSA
$EXSB
$EXSX
$EXSR1
sEXSR2
$EXSM
$SS|,
$S8A
$SS8
$58X
$SSRY
$SSR2
$SSM

ZR@
IRG
ZRO
ZR8
RGO
ZR®
IRE
ZR8
IRB
ZR8
ZR9
ZR8
IRB
ZR8

0

0

0

WATTSUWALT
1DI8sT.ylIDIOT
CIN,LUCIN
CouUTUCBUT

2

UNPTR+}
UNB,UUNB
EXFLAG,UEXFLG
0

Q

7

EXECL+6

FOR EXEC FBRKS

» WBRKING SPACE FBR EXEC BRS!'S

$GFN1 ZR9

Q



$GOFNY
$GOFN2
$GOFN3

ZR8
{RE
IR0

$GOFNFL ZR8
$GOFNFT ZRO
$GFNRET ZRO

$GOFNS
GBFNSY
$NTRYY
$TMSGY
$FN1
$FN2
$FNPTR
FNPTRY
18PTR
18PTRY

Bss
EXT
ZR8
LRB
ZR8
IR8
Bss
EXT
EXT
EXT

$INSFN1 ZRO

sLFDC1L
$0F 1
$PF2
$CF1
sKILLL
sKILL2
$KILL3
SGETPL,

ZR6G
ZR8
ZR8
IR
iR2
ZR8
ZR8
ZRO

$GETSTL ZRS

$XM1
XM11
$DEL
$DEL2
$DEL3
sDEL 4
$FDEL
$FDEL2
$FDEL3
$FDEL 4

BSS
EXT
ZR8
ZRO
ZRO
{R6
LR6E
IR
ZRHY
ZR8

sFDEL41 ZR®

sMSZ2
$PRMAYL

ZRB
ZR8B

BFNS+}

FNPTR+}
FNPTR
FNPTR+1

O

M1+1



c8yYse
$PRMAZ
CREF2
COEF 4
COEFS
$PTR1
$PTR2

$PTSTAT ZRS

$PTR3
$PTR4
$PTRS
$PMTF|,

$MAGTFT ZRS

$MAGT
SMTFL1
$TEND
$MTPFN
$UNBY
$DUMP

$ECOMP6 ZRE

$ECRVE
$REC2
$REC3
$ERB1
$ERB?2
$ERB3
$DRSWL
$DRSW2
$DRSW3
$DRSW4
$DRSW9
$SYSTL

$SYSRRL ZR8

sREYSY
$R8YS2
$GSYS)
$GBI1OY

$GBIBPT ZRS
$GBIBFN ZR6

EXT
IRS
EXT
EXT
EXT
ZR8
ZR6

ZRA
ZR8
iR8
ZR8

ZR8
ZR8
IR8
iRB
IR8
IR

ZR8
ZR8
ZR8
IRQ
ZR®
ZR8
IR8
ZR9
ZR8G
ZR9
ZRB
ZRO

ZRe
ZR6
ZR8H
ZREO

PRMAY

PTR1
PTR2
PTRS

STATUS BF USERS TAPE REQUEST (DURING TAPEWAIT)



$GBIBSW ZREO
$CBIB2 ZRO
$GBJGCR ZRB
sGBlBC2 ZRO
$GBIB4 ZRO
$GET1 ZR®
I188P1  EXT
$GET2 ZR9
18SP2  EXT
$GET3 [ZRE
I88P3  EXT
$GET4 ZRG
188P4 EXT
$GETE ZRB
I18SPS  EXT
$CGET6 ZR6
$GETFN ZR8
IOFILE EXT
$SUSRY ZRS
$SUSR2 ZRB
$SUSR3 ZR@

$SRSU21 ZR®E
$SRSY3I ZRO
$SRSU4 ZRO
$UREAL ZRH
$TIMEL ZRS
$TIME2 ZRS
$TIME3 ZR®
$TFILE ZR®
$TWMSG ZRB
$DGTCNT ZR8
$SPACES ZRSO
$8VFL 2RO
$ERRFLG ZRE
$8VDGTS 2ZR6
$]60 ZR8
$]6W  ZR®



$]8FMT 2RO
¢DEXP ZRB
$]BDEXP ZRSO
$SIGN ZRO
$NCBNV ZRS
sRL 161 BSS
$RL 182 ZR9
$R. 184 ZRB
sRL16B ZR8
$RLIB6 ZRO
$RLIB7 ZRBO
$RNDF.G ZRE
s$EXPF,G ZRB
$DFLG ZRS
~$PLUS ZRS
$MINUS ZR8
$PERIBD ZRS
$EEE ZR8
SENDCHR ZRB
$FFL, ZRB
$FFA - ZRH
$FFX ZR8B
$OUTSX ZRH
$RNDX ZR@
$RLITEX ZR8S
$FIBW ZR9
$A1 ZRB
$A2 ZR8
$A3 ZR8
$]0L INK 2ZR8B
$ERRNUM ZRE

IF
$RLVY ZRB
$TLVL (RGO
$TLV1l ZRS
$RLV2 IRO
$TLV2 RO
$TLV21 ZR8

V3



$TLV22
sTLV23
$RLV3
$TLV3
$RLV4
$sTLV4
$SWOFF
S$5WTM
$BVFP
$PJ

$PJ2

$EP

$MT [ ME
$CTIME
$RTIME
$LETP

sDTEMP

$DTEMPE EQU

$DTME
$DTMEY

$LETEN EQU

¢R8
ZR9
RO
{RE
ZRO
ZRB
ZR6
RO
ZR83
BSS
BSS
EQuU
ZRG
ZRO
ZR8
ZRg

EQY

EQY
EQU

ENDF
END

e

2

»* .

Q USER'S VALID TIME PARAMETER
Q ACCUMs CBMPUTER TIME.

0 ACCUMs REAL TIME

o] LETTER PBINTER
FBADR+2=340008B

DTEMP+64

DTEMP+127

DTEMP+128

DTEMP+256



3TTY

* ENTRY PEINTS

IDENT

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
IF
ENTRY
ENTRY
ELSF
ENTRY
ENDF

6/30/67

TTYEMG) TTYASG)TTYTBLAETO,TTNGLFULST
TIS2sTIShsTISE2TBS2,T8S3,T8S4,TOS5
TTYFLG)TTYBRK,TTYTIMaTTYLNG

TTYBUF

ATIS2,ATISK,ATISS,ATTBUF
TSBFF,TII,TOI,ATII,TSBNM, TSENI
FTCl.,FTCB

CIB,COBISKINDBBICET,RDET
SET8P,CLR8P,GATX

Vi

CARRY
TFI,TN]»TIDMS,CRSW, TREC, TIPIX, TTYBN

i
LTISR,LTIS4,LT0S2,LTOS4,LTTBRK,ILTISE,LTOSE,LFL,LFB

*» TABLES INDEXED BY TELETYPE NUMBER

BSS NTTBj* CHAR CBUNT FBR TTY INPUT BUFFER

BSS NTTB;* INTERRUPT INPUT BUFFER PBINTER

BSS NTTBj# TIS INPUT BUFFER PBINTER

BSS NTTBj#* CHAR CBUNT FBR TTY BUTPYT BUFFER, =1 = INACTIVE
BSS NTTB;#% MULTIPLE BLANK CBUNTERs X2 IF NEXT CHAR IS COUNT
BSS NTTBj# INTERRUPT BUTPUT BUFFER PBINTER

BSS NTTB;#» T8S BUTPUT BUFFER PSINTER

T]S2
TIS4
T1S5%
1882
T8S3
TES4
T@SS

TTIYTBL BSS

NTTBj# ECHE TABLE AND ASSGRTED FLAGS

sETTYTB EQU TTYTBL#NTTY

TTYFLG BSS
TTYBRK BSS
TTYASG BSS

*

TTYREC BSS

RILCW

ATLCW

1F

NTTB;# «+ IF BUFFER FULL B8R TELETYPE UNUSED
NTTBi# =1 JF WAITING FB8R BREAK CHAR, + IF NBT
NTTBs» TTY BWNERSHIP STATUS

FORK TB TERMINATE IN CASE 8F RUBBUT.

NTTBs#» STATE CHANGE REC8RD

=V8

BSS NTTBs#* RELe INPUT LCW
$SERILCW EQU RILCW#NTTY
ROLCW BSS NTTB;# RELs BUTPYT LCW
$SERBLCW EQU RBLCW+NTTY
BSS NTTBj;#% ABSe INPUT | CW
SEAILCW EQU AILCW#+NTTY



ABLCW BSS NTTB;# ABSs BUTPUT LCW
$EABLCW EQU ABLCWNTTY

ENDF
TTYTIM BSS NTTBi* TIME AT LAST RUBBUT
TIISS BSS NTTB PREVIBUS CHARs AND FLAGS FBR SPECe CR/LF CONT.
* NEGs IF AT LEFT EDGEs X2=NB CR SENT,

* JBB = TELETYPE INDEX
TYNG  BSS NJ8B

SETTN® EQY TTNB+NJBBe}

FULST ZR9

#» TELETYPE ECHB TABLES ‘

« ECHB PARAMETERS: A(1)s8 BIT BYTE, A(2)a=NBs OF REPEATS, A(3)sINCREMENT
* 8 BIT BYTE! BREAK IF BIT 0O=1, N8 ECHB IF CHARe={

NECHR EQU 0
ECHRWD EQU Q
ETO BSS Qs» ECHO® EVERYTHING, BREAK 8N EVERYTHING
ECHR Q
ECHB 201,6,0
ECHR 207
ECHB 201s2.0
ECHR 212
ECHB 201,240
ECHR 218

ECHB 201,18.0
ECHB 240464,
ETY BSS 0% ECHB EVERYTHING, BREAK BN PUNCS AND CTRLS

ECHR Q

ECHB 201,6,0

ECHR 207

ECHB 201,2,0

ECHR 212

ECHB 201,2,0

ECHR 215

ECHB 201,18,0
ECHR Q40

ECHB 241,151
ECHB Q60,10,1
ECHB 272s741
ECHB 101,26,



ET2

ET3

ECHB 333,51
BSS Qs+ ECHE EVERYTHING, BREAK 8N CTRLS B8NLY
ECHR 0

ECHB 201,6,0

ECHR 207
ECHB 201,2,0
ECHR 212
ECHB 201,2.0
ECHR 215
ECHB 201,18,0
ECHR Q40
ECHR 241

ECHB Q42,6241

BSS 0j# ECHO NBTHING, BREAK BN EVERYTHING
ECHR 0

ECHB 201,950

# TELETYPE BUFFERS
TTYEMG DATA TTYEWM
TTYLNG RPT NTTY; O NTTYCs ENDR

LTTY EQU NTTYSNTTYC#NTTY+2
LTTYM1 EXT LWTTY=1
ITTBL EXT 40000000B+AMB+APB+ETQ

*

» INPUT AND ECHB CHAR!'S: BIT Q=0
* BUTPUT CHAR'S! BIT 0wl
TTYBUF BSS LTTY:;# TELETYPE /8 BUFFER

*

& % ¥ ¥* X

T

1730766 = 49 CYCLES

THIS ROUTINE PRBCESSES TELETYPE INPUT INTERRUPTS, AND PUTS THE

CHARACTERS INT8 A BUFFER FBR THE 205 INTERRUPT TG PRBCESS

ZRB;* SAVE (A)

IF = ARMF

ZR8

ENDF

LRG3 » SAVE (X)

ZRBi+ TELETYPE 'PIN' WBRD

ZRO1 % INPUT CHAR AND TELETYPE NB.



TI1S4 ZRO;» ECHB

IF Vé
TIISV ZR8 0 SAVED CHAR FBR SPEC. CR/LF CBNTRSL
: ENDF
TiCL 1 TIP
*
Tl ZRO; TTYSs PIN T1IS1
IF vi
MIN TIICTR
ENDF

STA TIIA; STX TIIX
LDX TI1IS4s CLA; CBPY XAJE
SKG #NTTYe1; BRU #+2; BRU TII4 (ILLEGAL TTY INP)
LDA WER]S,»2; SKG ==1; BRY TII&4 (TTY NBT BN)
#» FILE CHARACTER FBR ATII
~ MIN AT]ISS5; LDA% ATISS5; SKA =200B; ADM ATISSH
STX# ATIS5; MIN ATIS2
[F ARMF; ARMI! SATIW; ELSF 1; BRM ATIIl; ENDF
I14  LDA TIIA; IF «ARMF; LDB TII!B; ENDF; LDX TI1IX; BR! TI1

YATII' S/18/66

THIS ROUTINE IS STARTED BY A PERMANENTLY ACTIVE
LBWsPRIBRITY INTERRUPT T8 FINISH UP FBR TI!

* k & &k &« —

»

ATIS2 2ZRE;# ATI! RING BUFFER CBUNTER

AT1S4 ZROj» ATII READBYT PBINTER

ATISS ZRE;« WRITEIN PBINTER

ATTBUF BSS 30;ATTBE DATA »30;% RING BUFFER
IF ARMF

ATIIA ZR8;:x» SAVE (A)

ATIIB ZRB;% SAVE (B)

ATIIX ZRBj;# SAVE (X)
1F Vi

SATIW DATA 202000Bi;% ARM ATI INT

RATIW DATA 575777Bi#% DISARM ATl INT
ELSF 1

SATIW DATA 200400B;% ARM AT! INT

RATIW DATA 877377Bi% DISARM ATl INT



ENDF
ENDF

1F ARMF
ATI!! ZR8; ARM] RATIW; SKN AT1S82; BRY %+2; BRI ATII!
STA ATI1A; STB ATIIB; STX ATIIX
ELSF
ATI! ZRB; SKN ATIS2; BRY #+2) BRR ATI!I
ENDF
ATI11 ARMI RATIW3I MIN ATISH
ATIILA LDA» ATIS4; SKE ATTBE; BRU ATIIE
ADM ATIS4) BRY ATII1A
ATII2 STA TI1S2; COPY AX,AB,A; LCY 8; SKN TTYTBL,2; BRY TII6
IF v3
ATII3 ETR 217785 SKG =37B; SKG =32B; BRU #+2
BRYU ATII6 (CONTROBL=SHIFT K, ETCe)
$KG =137B) BRY TI11
SKG =176B) SKG =1738; BRU ATIX
EeSFE—t
~ENDE-
ATIle L DA TTYASG,2; SKA =20000B; BRU x»+2; BRU ATIX
» PROCESS RyUBBUT
LDA REALJ} MRG =40000000B; XMA TTYTIM,21 SKA =40000000R
SUB TTYTIM,25 CNA
SKG =103 SKG =»1; BRU #+3; DA =zei; STA TTYTIM,2
# SEARCH PelJe QUEUE
CXAi ETR =77B; STA T11S2; DX PUBPTR
ATRY CXA; SKE =PUBPTR; BRY ATR2

IF VS

LDA TIIS2; CAX; MRG 23000008 CAB; LDA TIC1
ELSF 1

LDB TIIS2; LDA TICy

ENDF

DIR; BRM EPU} MIN ACTR; MIN ACTPY
ATIX SKR AT]S2) BRU ATIIi
IF ARMF
LDA ATIIA; LDB ATIIB; LDX ATIIX; BRI ATI!
ELSF i



BRR

ENDF

ATR2 LDA

ATII
1223 LDOB 2,24 LDX 0223 SKE TIC1; BRU ATRY

CBA; ETR =778; SKE TIIS2; BRU ATR1; BRU ATIX (GBT 8NE ALREADY)
* NBT SPECIAL

TilS SKN
BRY
STA
SKG
BRY
TIILE LDA
ETR
MRG
STA
LDA
MUL
ADD

CAX}

TTYFLG,?2

ATIX

Tiisy SAVE INPUT CHAR,
=158 CK ]F PB8Se LF BR CR»

TII4F YES

T1185,2 SAVE CURRENT CHAR AS PREVIBUS.
=700000008B SAVE ANY FLAGS

TIisv

TIISS,?2

TIISV  RECBVER INPUT CHAR.

5125252538 DIVe BY THREE

TTYTBL,2

LOX 0,2 (ECHE WBRD IN X)3 LCY 53 ETR 230QB (SHIFT IN A)

CBPY XBsAXJi LCY 8,23 CLBj} RCY 8 (ECHB IN B)

WDX
8KB
SKB
BRY

1F
TIIIF  SKG
BRU
LDA
SKA
BRUY
LDA
SKE
BRU
LLDA
BRU
SKE
BRU
DA

T11S2) CXA; ADD X3 (SUBTRACT 240B); ETR 237600000B
374000008 BRY TII1B (ECHB AND FILE)

¥376000008; BRY TIIO (FILE wW/8 ECH®)

TITIA (IGNBRE EXCEPT FBR BREAK)

vVé

=118 CK FBR PBS CR BR LFe

TIILE NE

X1 CHECK F8R FLAG T8 INMIBIT CR/LF SUPPRESSe
TI1S%,2

TIIE FILLAG SET

TIIsY

2128 CK FBR LFo

*+3 NG

5158 PREPARE T8 SEE I!F PREV.CHAR WAS CR,
TIILG

158 CK lF CR»

TITIE N8BT EITHER CR B8R LF

=128



TIIIG LDB =3778 GET MASK T8 IGNORE FLAGS

SKM TIISS,2 CK ]JF PREYs CHAR WAS BPPBSITE CURRENT
BRY TIIE NB8» USE CURRENT

LDA TIISS,2 YESs SAVE CURRENT

ETR #7000000Q8B SAVE FLAGS

MRG TlIsv

STA T1ISS.,2

BRUY ATIX IGNBRE

ENDF

# NEEDS ECHB
#» INPUT; AsCHARs LEFT IN INTERNAL CBDE, BsECHB LEFT
TII1B S7T8B T1IS4; SKN TTYTBL.,2s BRU TI13 (DEFER ECHB)
TIILD SKN T882,23 BRY TII3B (TYPING, DEFER)J STA Tlls2
LDA T182,2; SKE =0; BRU TI!I3A (CHECK PREV DEFER)
I11C MIN 78S5,2) LDA* T8S5,2; SKA =200B; BRyY TII8
19 RCY 16) LDB TIIS4s LCY 16 STAx TB8S5,2) MIN T8S2s2
MIN T8S2,2; LDA =1400008B) COBPY XA,E} XMA TI1S4
TTYS; PBY T11S4; CAB;} BRU #+?
# FILE IN BUFFER AS BUTPUT CHAR,
% INPUTt AsCHARe LEFT IN INTERNAL CODE, B=zECHB LEFT.
TIIQ  STA TI11S82; MIN TIS4,2; LDA# TIS4,2; SKA 3200B; BRU TIIS5
ETR 877600377B; CNA; ADD TI11S2; ADM#» TI1S4,2 (SAVE BUTPUT CHAR)
MIN T1S2,2) LDA TTYYLNGs2; SKG TIS2,2; STA TTYFLGs2 (INP BUF 8FLE)
LDA T182,25 SKG sNTTYC=TTYEWM; BRU TII1A
CLA STA TTYBRK,2: M]N ACTR; BRU TI17A
TII1A SKB X4; BRU TIl1K (BREAK CHAR)
LDA TTYBRK,2) SKE XX; BRU TII1K
TII7A DA REALs ETR XX; STA TTYTIMs2; BRU ATIX
TII4K DA REAL; SKG TTYBRK,2; BRU *+2; BRU TII7A
ADD =13) STA TTYBRK,23 MIN ACTR; BRU TII7A
* RECBRD BREAK
TI17  MIN TTYBRK.2: MIN ACTR; BRyY TII7A
» ECHB WRAPAROUND
TII8  ADM 78S5,2; DA% T8S5,2; BRY TII9
# 8| EVEL MBDE MAYBE ,
TI16 DB TTYTBLs2) SKB =8RB; BRY ¥+2; BRU ATII3 (N8B 8=LEVEL IN)
RCY 8; LDB =77600000B; SKM TIIS2) BRU TII2
« Bel EVEL EOF



T

*

T

*
*

gDA TIYTBL22) ETR 28PB+1B+8LB+AMB+AIB
SKA =8PB+]B+8LB; BRYU #+2; EBR X43 MRG =ET0; STA TTYTBLas2
112 LDA T1182) ETR =776000008; CLB; BRU TII0 (NS CONV 8R ECH®)
TAKE CARE B8F WRAPARSUND
115 ADM T184,21 BRU TI10#2
FILE ECHO
I13A LDA TI1S2s LDBw TIS4,2
SKB =1773; BRY TII3B (PREV DEFER)J BRU TIIiC

113 LDB TTYTBL,2; SKB =1L B#68LB; BRY TII3B; BRY TII1D
1138 RCY 83 LDB TIIS4; LCY 83 ETR =376001778; LDB X4 BRYU T1!0
ITSAN!, 'RPAN!' 3/20/66
THIS ROUTINE, ENTERED FROM THE PHANTBM USER, PREBCESSES RUBBUTS
TIPIX VALUES: O=BRS 112+ 1=6N INT. 2=0FF INT. 3=zRUBBUT
1P LDX FILEs STX UTTY
IF V8
WOX TIPIX) BRU# TIPL,2
1PL DATA TGBN,TSBN,TFIP,RPAN
ELSF i
SKN TTYASG.2: BRU TSON
ENDF

NBRMAL RUBBUT
INPUT} PUPACSTTYASG

RPAN LDX UTTY; LDA TTYTIM,2: SKE ®e=1; BRYU TIP6

»

T

*
*

L ]

T
*

EMERGENCY =+ RETURN T8 EXEC

LDA REALJ STA TTYTIM,2; LOX TTYASG,2; BRM HFKj STX PUPAC
P& LOX PURAC: LDA »2000000B

BRM IIR; BRU #+2) BRU NPUYGS (INT ARMED AND CAUSED)
RUBBUT INTERRUPT N8T ARMED
CLEAR INPUT BYFFER

LOX UTTY; DIR; BRM CL1B; EIR

LDX PUPAC; BRM RFK; BRM TFK (TERM AFFECTED FK STRUCTURE)
CLEAR BUTPUT BUFFER FBR EXEC PRBGS

LDX PUPACJ) SKN PQU,2; BRU NPUGE

LOX UTTY; BRM C|8B; BRU NPUGH
IPIX 2R8 0



# OFF INTERRUPT PRBCESSING

IF
TFIP LDX
LDX
LOX
LDX
SKE
kDX
TFIPL ZR9
TFIP3 ZR®

V5
UTTY: LDA =2=3; SKE WERIS,2; BRM MBNCR
TTYASGs2; STX TF]IP3; BRM HFK; STX PUPAC
UTTY; DIR; BRM CLIBJ MIN WERIS,2; EIR
PUPAC) BRM RFK; BRM TFK; LDA PUPAC; LDB TFIP1
TFIP3) LDB TFCQ2; STB PLe2
UTTY) BRM CLBB; LDA =-1J STA T8S2,2; BRU NPUGS
BFFINT, 4
Q

ENDF

# CLEAR INPUT BUFFER

cLlB ZR9}

LOB T1S5.,2) STB TIS4,2) LDB =e1; STB TTYFLG,2

CLBs STB T1S2,25 BRR CLIB

*

* UNUSED TELETYPE

»
#« START UP

»*

TSBN DA
LDA
STA
DX
BRM

* START UP
BRM
DX
SUB
LDA

NEW USER

FPLST: SKG =03 BRU TSBN1

FULST) SKG s=1; BRU TSBN1

4883 CAX; LDA FILE: XMA TTNB,2; STA FULST

EIEE; §TX 16S2,2; BRM CLBB; DA ==1; STA T8S2,2

1B

EXEC FBR THIS USER

GFK} BRY TSON2; LDA =aNUMEM; MUL JBBj3 LSH 233 STX PUPAC

JOBJ ADD TS8BNC4; STA TSBNTH

=NCMEM+«NUMEM; STA PMTJBB; ADD #=20000000B+NCMEM; STA PMTPR,?2
=UMSZ#1000Q0B+NUMEM) STA PMA,2; CLA; STA RL3s2: LDX s=NUMEM

STA# TSONT1; BRX #ei; LDX PUPAC; BRM SETPAC

LDA
TSBN2  |,DX
TSON1 LDA

TSONC2 DATA
TSONC3 DATA

TSONC4 ZRS
TSONT1 ZRB
TSBNCY ZRE

sNCMEM: LDX JBBs STA RL3:,2; BRYU NPUGS
JBBJ CXA) XMA FULST; STA TTNB,2
TSBNM; LDB FILE; LOX FILE; DIR; BRM EPU; BRU NPUGE
000110118
—43000000B——
PMT,2

TSONI



» SET UP NEW PAC SL8T
SETPAC ZRB) STA RL2,2; STA RL1.2
LDB JBBJ LSH 393 ADD =EXECLJ MRG X6; STA PTAB,2
LDA X1; STA PIM,2
LDA PUPAC; DX FILE; STA TTYASG,2
WLDB ==1) STB TTYFLG,2; LDX =QTI; BRM QPUT; LDX PUPAC
LDA TSBNCL; STA PL,2; LDA TSONC2; STA RL1,2; LDA TS8BNC3: STA RL2,2
CLAJ STA PA,2
LDA PACOMB; STA PTEST,2) LDA =40000000B+NFQU*1000008
STA PQUs2} BRR SETPAC
*
TSONM 5 #+1; ASC '$N8 RBBMes/!
TSBN! CLAB; LDX PACPTR; STA MGTS5; BRM MGET; BRY TSON3
LDA ==1; STA MGTSS E
LDX PACPTR; LDA X1; ADM PTABs2; LDA X4; STA XPB
LDA RRL3; ETR #778; STA RLTS
LDA X2) LDX =NCMEM; ADMx PMTJBR
WDA s=13 STA SMIFIL; STA SMBFIL
LDA RMPM; STA RMAP
LDA ®7; STA NFBRK
LDX ==73 LDA 32; STA PXs2) ADD =13 BRX #=2
LDA =1 STA PPB
LDA sMBUFX; STA FBWRD; BRU EXECIs4
TSON3 DA ==1) STA MGTS5
LDA TSBNM; LDB UTTY
IF V53 CBX} ENDF
DIR) BRM EPY) LDX JBB; SBRS 112
RMPM  DATA 377774008
»
*

IF Vé
» BRS BE+11 LF/CR ]GNBRE SWITCH
» IF A LESS THAN 0, DSN'T IGNBRE LF/CR

CRSW LDA X1; LDX UTTY) SKN $S01; BRU CRSW1; MRG TIISS.2
CRSW2 STA TI1IS5,2; BRU PBPX
CRSWY EBR =+#1; ETR T11S5,2; BRU CRSW2
ENDF
*



*

'TSBFF't 3/8/66

%k &k &k

*

BRS 112
TURN BFF A TELETYPE STATIGN
INPUT: X=3JBB N8,

x ¥

*
TSBFF SKN PQYs25 BRM TRAPB; LDA SS03; CBPY AX,B; STB PMTP,2
XMA FULST; XMA TTNEG,2
IF v53 ETR =77B; ENDF; CBPY AX,AB
LDX TTYASG,2i CXA3 ADD =PPTR} XMA FPLST; STA PPTR,2; STX SS0}
CBX3 BRM TTBFF; CLX
# CLEAR TAPES
TSGFF3 |,DA TUNB,2; SKE SS03; BRU TSBFF4; LDA =sw1; STA TUNB,2
TSBFF4 EAX 1223 CXAJ SKE =NTAPE; BRU TSBFF3
LDA $§S03; SKE J8Bs BRM MBNCR
IF V5§
#» CLEAR PY
LDX PUBPTR
TSBFF6 CXA; SKE =PUBPTR; BRY TSOFFS
MIN NB11i2
LDX JB8B; CLA; STA AUNN.2
LDA UTTY; ETR #77B; C6BPY AB,AX; MRG =100000R
STA SS02) MRG =200008; STA SS01; LDA ==}
DIRs SKE WERIS,2:; BRU #+2; BRM MONCR; SKG WERIS,?2
BRU TSOFFS (BN);
# BFF INTERRUPT PRBCESSING
STA WERIS»2; EIR; SKN DBWN; BRYU ¥+2; BRU PACGE (SUICIDE)
TTYS; PBT 8S02; LDA =43 DIRs BRM TREC; BRY PACGS (SUICIDE)
#« LOGBUT EeNLYs TTY STILL CBNNECTED,
TS@FF9 STA TTYTIMs2) LDA sNPUQ-]
SKG PUCTR; BRU TSBF10; CLA; STA WERIS,2; LDA TICY
BRM EPYs MIN ACTPU; BRU PACGS
TSOFL10 EIR; SKN DOGWN; BRU #+2; BRY PACGB (SUICIDE)
TTYS; PBT SS01; MIN B112) LDA =«5; DIR
BRM TREC) BRU PACGS (SUICIDE)
Bl12 ZRB 0



» CLEAR PU

TSGFFS LDA 3,23 ETR =77Bs SKE UTTY; BRU TS6F11
: DA PUDEAD: STA 1,25 MIN EXTPU

TE6F11 LDX 0,2 BRU TSOBFFé6

ELSF i
BRU PACGS
ENDF

'TOI' Pe DEUTSCH 9/13/65
THIS ROUTINE PRBCESSES TELETYPE BUTPUT INTERRUPTS,

* %k ¥ & %

TOIA LR » SAVE (A)
T618B ZRBI* SAVE (B)
TeIX ZRBJ % SAVE (X)
TO1S2 ZROj» TELETYPE NG
TOI8 ZR8 O

81 ZRB; STA TOIA; STX TBIX; TTYS: PIN TOIS2; LDX T81S2
SKR T78S2,2) BRY #+2) BRU TB131A
MIN TBICTR

T8I2 MIN T8S4,2; LDA« T8S4,2; STA T818
SKA 220083 BRY T81I1; STB 78IB

Lcy 8
ETR s377B#2000008B; LDB TTYTBLs2; SKB =8PB; BRY TOI2B
ETR 8376000008
SKG #140B%2000008
SKG si5B*2000008B
BRU TB!3 PESSIBLE L F B8R CR
Tel12B SKN T1ISS,2 CK FLAG FBR LEFT EDGE PAPER
BRY TBIZA N8BT AT EDGE
CAB
LDA X4 REMBVE LEFT EDGE FLAG
ADM TIISS,2
CBA
TBI2A MRG 400008 BIT 9« 0 FBR N8 INTERRUPT.

ADM T@elsz2; TTYS; POT 710182
LDA TBS2+2; SKG TTYEMG; MIN ACTR
LDA REALJ ETR XX} STA TTYTIMs2



TOI1A
T8I

7813

TO14

TBI4A

T81%

LDB 7818
LDA TBIA
ADM TBS4

IF
8KG
BRU
SKE
BRU
0B
SKN
BRY
SKB
BRU
BRY
LDA
ADM
LDA
BRUY
SKE
BRU
SKN
BRU
LDA
BRUY
CAB
LDA
ADM
LDA
SKN
LDA
ADM

" CBA

MIN
BRU
$KB
BRY
XAB
BRUY

) LDX Te1X; BRI T8I
+2; BRU TB12+1

Vé

=11B+#2000008B

TOI2B NBT PBSe CR/LF

$12B#2000008

1814

X2 LINE FEED

TIIS5,2 CK IF AT LEFT EDGE

T8éls NGB

TI;SS:& CK IF CeRe HAS BEEN SUPPLIED YET
e

Te12A YESs TYPE THE LINE FEED
s»200000008 REMBVE X2, LEAVE SIGN BN
TI1185,2

=1778#2000008B TYPE A ReBo

T8I2A

=1EB+2000008B CK IF CsRo
T816 NG

TIIS5,2 CK lF AT LEFT EDGE
*+3 NB

#12B+2000008 AT EDGE S@ TYPE LINE FEED BNLY
Tel2A

SAVE CHAR
X4 SET FLAG FBR LEFT EDGE
T11SG,?2
sNTTYC»]
Tel8
=]
T0S4,2 BACK UP PBINTER T8 PBINT T8 CURRENT CHAR
T882.2
T812A
TIISS,2 CK IF NEW LINE FEED
*+3 N8, GB SUPPLY CeRe FBR PREVs LeFo

TOI4A+]



LDB #158#2000008 TYPE CeRe

BRY TOI4A
T8l6 8KG =140B%2000008B
BRU 18128
SKE £142B%2000008 SPECIAL LINE FEED
BRU *+2
BRY *+3
SKE =145B8#2000008 SPECIAL CARRIAGE RET.
BRU T8128
syB 2130B%2000008
BRY TBI2A
ENDF
IF Vi
*
» YINIY  10/12/66
* THIS ROBYUTINE PROCESSES CARRIER BN INTERRUPTS
*
TNIS 0
TNIA 0
TNIB 0

TNIX 0
TNI ZRB TTYS) PIN TNIS; STA TNIA; STB TNIB; STX TNIX
LDA TNIS; ETR s77B; SKG =NTTY=1; BRU #+2; BRU TNI1; CAX
IF VS
- MIN TNICTR
LDA =23 DIR) BRM TREC
LDA WERIS,2; SKE =e1; BRU TNI1s+ CLAJ STA WERIS,2
MIN TNIAC
CXAJ MRG =1000008; CABj LDA TIC1
DIR; BRM EPUs MIN ACTR; MIN ACTPU
ELSF 1
LDA TTYASGs2; SKE ADMSK; BRU TNI}
LDA TIC1; CxB; DIR; BRM EPY; MIN ACTR
ENDF
TNIL DA TNIA; LDB TNIBj LDX TNIX} BRI TNI
%

*» 1TFIY 10/12/66



» THIS ROUTINE PROCESSES CARRIER BFF INTERRUPTS
»

TFIs _0O
TFIA 0
TFi1B 0
TFIX Q

TFI  ZR8J TTYSs PIN TFIS; STA TFIA; STB TFIB; STX TEIX
LDA TFISy ETR #7781 SKG sNTTY-1; BRU 42} BRY TFI1
E— Y5 -

MRG aEQOOOB) STA TFIS? DIRJ‘LDAf*ﬁl SKG WERIS,23 BRU TFI2

EIRNBRY TFI3

TFl2 LDA :?BT”ETPJ STA WERISs27 LDA REAL; STA TTYTIMs2
LDA ==1; STA T6S2,2; MIN TFIAC; MIN ACTR; MIN ACTPU
LDA =NPUQe1; SKG PUCTR; BRM MBNCRJ CXAJ MRG =2000008
CABs LDA TIC1s DIR; BRM EPY

TF13 LDA TFIS; ETR =277B} CAXj) LDA =+8
DIR; BRM TREC; TTYS; POT TFIS

EL.SF
Sxxx LOA TTYASG,2) LDB =1000008; SKE ADMSK; LDB 31200008
CBPY XB,EJ STB TFIS; TTYS) POBT TFIS; SKE ADMSK; BRU #+2; BRU TFI1
LDA REAL; STA TTYTIM,2; CXBs LDA TFC1; DIR; BRM EPU
ENDF
TF14  LDA TFIAJ LDB TFIB; LDX TFIX} BR] TFI
*

.
IF V5

'TREC! 1/3/67
THIS ROUTINE RECBRDS THE STATE CHANGES IN TTY LINES,
LOWEST BCTAL DIGIT CHANGES.
220N INTERRUPTe O%B8FF INTERRUPT. 4=ANSWEREDe 1=CARRIER BN,
INPYT: AsSTATE BF LINEe« X=TTY NUMBER.

-4 &k & & & % &

REC ZR9; STA TRECA; STB TRECB; LDA TREC!1; SKN TRECA
ADD TREC24 STA TREC3; LDA TTYREC.2; LRSH 3
LDA TTYREC,2; |SH 3
TREC3 MRG TRECA} STA TTYRE(C,2; LDB TRECB; EIR; BRR TREC
TRECA ZRS 0 .
TRECB ZR8 O



TRECY
TREC2
»

*

ETR TRECA
EgM 0O

« BRS BE+6  TTYBN

# INPUT: AsTTY NBe IF B LESS THAN ZERS, TURN TTY 8N

TTYSBN

TTYOFF

Té9

& k & & % -4

»
CARRY
CRY3

CRY2
*

1TLY

® *x & ¥

A

* *

»
TIS!
*

TI
TiS

§KN PQUs2) BRM TRAPB} ETR =77B; MRG =100000B

SKN SS02; BRU TTYBFF; SKN DB8WN; BRU *+2; BRM TRAPB
STA TTB9; CAX: SKN WERIS,2; BRU PBPX

TTYS; PBT T77089; LDA s4; DIRs BRM TREC; BRU PBPX
MRG =20000B; STA TT89

TTYS; PBY TTB89; ETR #77Bs CAXi LDA ==5

DIR; BRM TREC; BRU PAPX

ZR8 0

BRS 126 (BE#+3) CARRIER TEST
INPUTS AaTTY N8
RETURN: NB SKIPi NB CARRIER

SKIP: CARRIER PRESENT
SKN PQUs,2) BRM TRAPB} ETR #77B; CAX) MRG CRY2; STA CRY3
SKS# 36200B.2; BRU POPX (N8 CARRIER)
LDA =1; DIR; BRM TREC; MIN 0i BRY PBPX
SKS» 362008B.2

ENDF

9/26/65 = 31 CYCLES NBRMALLY

THIS RBUTINE GETS A CHARACTER FRSM TELETYPE (X), BR CREATES

'PTEST! WBRD IF THIS IS NOBT POSSIBLEe T ALS® PROCESSES

DELAYED ECHBS,

ZRG:% BAVE CHAR WHILE TYPING ECHB

ZR3; LDA TI1S2,25 SKG =05 BRU TI3
MIN TI1S5,2; LDB* TIS5,25 SKB =s200B; BRY TI2
CLAJ LCY 83 SKB =77400B; BRU TI1



7 SKR T1S2+2}

2 CBA; ADM TIs

DISMISS

3 CXA

LOB XX; STB TTYBRK,2; ADD :600000B+TTYBRK; CAB

MIN TI; BRR TI

» PRINT DELAYED ECHB

TI STA TIS1s LCY 16; LDB 31; BRM Y8, BRU TIé (BUFFER NBT FULL)
LDX T8S8; SKR TIS5,2) MIN T1; BRR TI

Tlé LDA TIS1; BRU T17

*

LOB =»1; STB TTYFLG,2) BRR TI
%421 BRU TI5+4

*x

ITCIV)'FTCI N ISTI,ISTCY, ILFU!, 'LF]IY  6/28/66
»

# THIS IS THE USER INTERFACE FBR TELETYPE INPUT

*
TCl PERD 17400000Bs1,120,1
TCIP STB SSQ2; STX $SQ3; LDX UTTY) BRM T1; BRU TCIP1
TIDMS DA =m=1; STA TIME; STA TTIME
TI16DMS L.DX =QT!j) BRY PBPDMS
TCIPY DX SS03; STA+ 0 DB $SQ2; BRY XPOP
FTCI LDX UTTY
FT1 BRM T1; BRU #+2; BRU TIDMS; STA T; BRR GPW
187 PBPD 15C00000Bs1,1,001
IF V8; BRM TRAPB; ELSF 1!
1STP STB §S02; STX §S03; DA% 03 BRM GATX; BRM TRAPB
BRM T1; BRU #+2j; BRU TIDMS; LDB SS02; DX SS03; BRU XPBP
1STC LDA UNIT; BRM GATX; BRM TRAPB; BRU FTI
ENDF

'STIY 2/6/66
SIMULATE TELETYPE INPUT

T P8PD 13600000B»121,0.1
TIP STA $501) STB $§SQ2; S$TX SSC3
LDA# O} SKG =eil; LDA UTTY; STA UNIT; CAX
SKE UTTY; BRU #+2; BRU STIP}
LDX PACPTR} SKN PQU,2; BRM TRAPB; LDX UNIT
STIPYL DA TIS2y2; SKE =0; BRU STIP2

DY * & & & &



LDB SS01:; LSH 40; MRG UNIT, ADD Xx1; CAX; DIR
MIN ATISS; LDAs ATISS5; SKA =200B; ADM AT]SS
EIR; STX# ATISS; MIN ATIS2
IF ARMF; ARMI SATIW; ELSF {5 DIRy BRM ATIl; EIR; ENDF; BRU POPX
STIP2 CXA; ADD =100000B+T182; CAB; BRU TI8DMS
»
* 'TB!' 9/26/65
*
# THIS ROUTINE TYPES BUT THE CHARACTER (A) BN TELETYPE (X),
» CREATING A 'PTEST! WBRD IF THIS 1S NOBT PBSSIBLEe IT TAKES
» CARE 8F LINKED TELETYPES AS WELLe

*
1881 ZRB 1+ BUTPUT CHAR FBR STARTING UP TELETYPE
T8S8 IRG %« TELETYPE 'T8' WAS CALLED FBR
TBS9 ZREG» NUMBER OF CHARACTERS T8 PRINT
. .
INPUT: AsCHARs IN TTY CODE, BsNBs BF CHAR'S, X=TTY NB»
BUTPUT: B=PTEST IF BUFFER IS FULL
SKIP3 BUFFER FULL
NB GKIP; BUFFER NBT FULL
g ZRB; STB T889; STX T8S8; ETR =377B3 Myl =2008
LDA TTYLNGs2: SUB TB89) SKG TB8S2,2; BRU T84
» N8T FUL| BUFFER
DIR; SKN WERIS,2) BRY #+2; BRU T86; MIN T8S5,2
LDA¥ TOE5,2; SKA =200B; BRY 785
T82 ETR =77600377B; CNA; CBPY BAJN; STA* T8S5,2
SKN TBg2,2; BRY T83; CXA) ETR =77B; MRG #140000B (BITS 8,9)
STA T8S1; ETR e77Bj} MRG sTTYSKS; STA w1}
SKS* 3700022 BRM MEBNCR; TTYS; POT T6S1; MIN T68S2s2
T83 MIN T882,2
THé EIR; BRR T8
T85 ADM TBS5,2; LLDA» TOS5,2; BRU TB2
* FULL BUFFER
T84 CXA} ETR =77B; ADD =300000B+T8S2; CAB
MIN T8; BRR T8

-4 % ¥ & %

*
»

IF V&
# CHECK FBR L INKS



TRE DA TTYTBL,2; SKA =80B; BRY TBL1; BRU 187

TELY STB TLMB; LDA =T8L2; BRM TLOM; LDX TO0S8; LDA =T8L3; BRM TLEM
LDX T8S8; BRR 7B

TBL2  ZRO; LDA TTYLNGs2) SUB T8S9; SKG T8S2,2; BRU TB4; BRR TBL2

TEL3 ZR8; LDB TLMB; BRU TB7

*

# VTLBMI, AT IMY  1/30/66

*

* MAP L INK WBRDS

»

TLMA ZRB» SUBRBUTINE ADDRESS
TLMB R8s« SAVE B

TLMW  ZRB;* SAVE LINK WERD

*
TLBM  ZRB; LDX ABLCW,2
TLMY STA TLMA; CXA
TLM2  SKE =0; BRU TLM3; BRR TLO&M
TLM3 LRSH 13 DX =23; NBD 23: EBR X2
LCY 2,2 STB T MW; BRMe# TLMA} LDA TLMW; BRU TLM2
TLIM éﬁgé LOB TLIM; STB TLBM; LDX AILCW,2; BRY TLM1

TTOF 11 TCOY,'FTCB',18ST,'BSTC!,'LFB' 6£/28/66
THIS IS THE USER INTERFACE FBR TELETYPE BUTRUT

*® %k & %k %

*

INPUT ! AsCHARss» XsTTY NBo
TOF ZR8) SKN TTYTBL,2; BRYU TOF4
TOF5 DB T76S3,2; SKB X4; BRU TOBF1; SKB X2; STA T78S3,2
TBF2 SKR TBS83,2; BRU =+2; BRR T6F
LDOB =13 DA =240Bs BRM T6; BRU TBF2
MIN TB683,2; BRY 180QDMS
TOF § SKE =13%B; BRU TBF3; LDA X2; STA TBS3,2; BRR T6F
TBF & LDB TTYTBL.,2: SKB =8PB; BRU TBF3A; BRU TOFS
TBF3 ADD =2408B
TEF3A DB =1; BRM T8; BRR T8F; BRU 18QDMS
*
TC8 PBPD 17500000Bsr1,1,024
TCoP STA SS01) STB SS802) S$STX SS03;5 LDA* 03 LDX UTTY



BRS
I8

D& & & & k ¥ &

»

# BRS
coes

&

* BRS
SK1

*

* BRS
DeB

»
#» BRS
CET

CET4
CET2

CETY
.

+ BRS
RDET

BRM T6F; BRU PBPX

LOX UTTY

LDA SS01; ETR =377B; STA T; BRM TOF; BRR GPW
PORD 15100000Bs1,1,004

IF v8; BRM TRAPB; ELSF 1

STA 8S01) STB 8S02; STX S$SQ3; LDX# 0) BRM GLTT
LDA SS01; BRM TBFs; BRY PBPX

LDX UNIT; BRM GLTYT; BRU FTB

ENDF

'CIBY1COBY 'SKI'21DBBY,1CET' ) 'RDET!  10/18/65
THESE RBUTINES MANIPULATE TELETYPE BUFFERS AND ECHB TABLES.

11 CLEAR INPUT BUFFER
BRM GATT; DIR; LDA TIS5.,24 STA TIS#4,2
LDA ==1; STA TTYFLG,2; CLA} EIR; STA TIS2,2; BRU POPX

29  CLEAR BUTPUT BUFFER
BRM GATT; BRM CLBBj; BRU PBPX

13 SKIPS IF INPUT BUFFER EMPTY
BRM GATT; LDA T1S2,2; SKG =204 MIN Qs BRU POPX

14 DISMISS UNTIL BUTPUT BUFFER EMPTY.,
BRM GATT; SKN T882,2; BRU #+2; BRU POBPX
CXA; ADD =1200000B+T882; CAB; LDX =2QT1; BRU PBRDMS

12 CHANGE ECHO TABLE

BRM GATT; LDA S$S0Q1; SKG =s=1; BRY CET1; SKA =(NB8T)3; BRM TRAPB
CLB; LSH 5; ADD sETOQ

DIR) XMA TTYTBL,2) ETR =237740000B=8RB=8PB

ADD TTYTBL,2s EIR) STA TTYTBLs2; SKA =8PB+8RB+ILB+BLB; BRY PBPX
LDA X43 ADM TTYTBL.2} BRY PBPX

ETR #3778 MRG =8RB; BRU CET2

40 READ ECHB TABLE NUMBER
BRM GATT; LDA TTYTBL,2/ SKA =8RB; BRU RDET}



SUB =ETO; ETR ADMSK; RSH 5
RPDET2 STA $5Q4s BRU PBPX
» 8o EVEL INPUTe GET TERMINAL CHARACTER.
RPETY ETR =377B; MRG X4 BRU RDET2
*

TMSGS ') 'ASTT ' 'RSTT! 1/3Q/66

THESE RBUTINES CHANGE THE ACCEPT MESSAGES BIT AND ASS]IGNMENT
STATUS BF TELETYPES

* ¥ * & ¥

IF V8
ME8GS BRM GATT; CLA; LDB SSQ1s SKB =1; LDA =AlB
SKB =2) MRG =AMB; DIR; XMA TTYTBL.2
ETR =(NBT)AMB(AND) (N8T)AIB; EIR; ADM TTYTBL,2; BRU PBPX

BRS 27  ATTACH TELETYPE

STT  SKG sNTTYwl; SKG ®=e1; BRM TRAPB
COPY XBasAX; LDA TTYASG,2) SKE ADMSK; BRY PBPX
LDA JBBJ STA TTYASG,2; LDA =40000000B+AMB+APB+ETQ; STA TTYTBL,2
LDA ==1) STA TTYFLG,2; MIN 0; BRU PBPX

« BRS 28 RELEASE TELETYPE

RETT  SKG sNTTY=3l) SKG =e1; BRM TRAPB
CBPY XBsAX: LDA TTYASGs2; SKE JBB; BRM TRAPB
BRM TTBFF; BRU PBPX
ENDF

»
*
# NOT IMPLEMENTED
»
A

PTTOFF 1, 1GATT ' 'GLTT !, 'CLBB!Y 1/30/66

THESE RBUTINES TURN TELETYPES BFFs AND CHECK THE LEGALITY 6F
1/8 AND LINK REQUESTS

TOFF ZR8J CLAJ STA TTYFLGs2; LDA ADMSK; STA TTYASG,?2
LDA =40000000B+AMB4ETO} STA TTYTBL,2; BRM CLSB
BRR TTBFF



»
» INPUT{ SSO3sTTY NUMBER
GATT ZRBs LDA SS03; BRM GATX; BRM TRAPB; BRR GATT
*
# CHECKS FBR LEGAL TTY N8, CHANGES =1 T8 UTTYs
GATX ZR3: SKG aNTTYw1; SKG ==2; BRM TRAPB; SKG ==1; LDA UTTY
LDX PACPTR; LDB PQUs2; CAX
SKE UTTY; SKB X4} BRY GATX1
LDA TTYASG,24 SKE JOB; BRR GATX
GATX1 MIN GATX; BRR GATX
*

»
IF -V8

GLTT ZRB3 CXA3 BRM GATX; BRU *+42; BRR GLTT
LDA TTYTBLs2) SKA =AMB} BRR GLTT; BRM TRAPB
ENDF ‘

. ;

CLOB ZRB; LDA ==1; STA T8S83,2; DIRs SKN T682,2; BRU CLOEB1
E]JR; BRR CLO6B

CLeB1 CLB; STB T8S2,2; EIR; LDA T8S4,2) STA T18S5,2

BRR CLBB
: 'SET8P!,'CLLR8P' 10/18/65
: THESE RBUTINES IMPLEMENT THE SPECIAL, FULL 8 LEVEL TELETYPE
. BUTPUT
+ BRS 85

SET8F BRM GATT; LDA =8PB; SKA TTYTBL.,2; BRY PBPX
ADM TTYTBL,2J SKN TTYTBL4#2; BRU PBPX
WLDA X43 ADM TTYTBL.2) BRU PBPX
* BRS 8¢
CLR8P BRM GATT; LDA =«8PB; LDB TTYTBL,2
§KB =8PBj ADM TTYTBL,2) SKB ®8RB#I| B+8B; BRU PBPX
DA X4j SKN TTYTBL,2) ADM TTYTBL.23 BRU PBPX

YLNKC Y 'CLCW! 2 'CLCBY ) 'LNKS!  2/6/66

® & % %

CLEAR, RECBMPUTE, AND SET LINKS



.

RLCPTR
ALCPTR
CLCW]
CLCWJ
*-

LNKC
LNKC1

*
CLWl
CLWB
CLCW
CLCWS

CLCW3
CLCW4
CLCwW2
CLCWY

»
cLC8B
CLCWe

CLCW?
CLCWg
CLCW6A
CLCW7A
L ]

LNKS

ENDTTY

IF »V8

ZR83% PBINTS T8 RELs LCW TABLE
ZR83» PBINTS T8 ABSs LCW TABLE
ZRB;+ BIT CBUNTER

IRB;+ WBRD CBUNTER

BRM GATT) STX T LDB =13 LSH 24,2

COPY ABsNJ | DX ==NTTY

SKB ERILCW.2: ADM ERILCW,2

SKB ERBLCW,23 ADM ERBLCW,2; BRX LNKC}
LDX T) STB RILCWs2; STB ROBLCW,2

EAX CLW1; BRM CLCW; EAX CLW8) BRM CLCW
BRM CLCB; BRU POPX

ZRB RILCW,2; ZRB AILCWs2; DATA AIB,AKR

ZRB ROLCW,2; ZRO ABLCWs2; DATA AMB,APB

ZRO; LDA 0,2 LLDB 1,25 STA RLCPTR; STB ALCPTR; LDX =NTTYw1
LDA* RLCPTR; STA% ALCPTR} CXAJ) EAX »1,2; SKE =20; BRU CLCWS
LDX aNTTYsi; STX CLCW!

LDX aNTTYe1; STX CLCWJ

LOX CLCWJ# LDA* ALCPTR} LDX CLCWI; RCY 0,2; SKA #1; BRU CLCWQ
SKR CLCWJ3 BRU CLLCW4; SKR CLCWI; BRYU CLCW3; BRR CLCW

LDA# ALCPTR; LDX CLCWJ; MRG# ALCPTR; STA# ALCPTR;} BRU CLCW?

ZRB; LDX =«NTTY

LDA ETTYTB,2s ETR s1LB+0L.B; CNA; ADM ETTYTR,?2
LDB =21; LSH 24#NTTY,2; SKE EAILCWs2; BRU CLCW6A
SKE EABLCW,2; BRU CLCW7A

LDA X&; LDB ETTYTB,2; SKB X4} ADM ETTYTB,2

SKB =8RB+8PB+I[.B+B|.B; BRY #»+2; ADM ETTYTB.2

BRX CLCW63 BRR CLCR

CAB; LDA =I_B; ADM ETTYTB,2;5 CBA; BRU CLCWY?

LDA 38\ .B; ADM ETTYTB,s2) BRU CLCWS8

BRM MSP; DATA Q; BRU | NKSA

ENDF
BSs 0



END



DENT 6/30/67

W 1
#» ENTRY PBINTS

Dk &k ¥ % & & ¥ & & & k &k & & %k k¥ &k &

TX

»

o
-4
Py

PNX

PNEBR

ENTRY RTX2PNXpTRX2TWXaT2K2CPX,CPXB2aLPX2CRX2CRXB
ENTRY MTRBPN,MTWEPN

ENTRY PNEBR,MREW ) MFSF ) MBSF,MBSR

ENTRY MEBR,MEBF,MERS,MER,

ENTRY TRTWsCFTWICRTW

VINT33'2'INT33' Ps DEUTSCH 9/16/65
W BUFFER INTERRUPT ROBUTINES

THE W BUFFER DRIVERS AND INTERRUPT RBUTINES HAVE THE FOLLBWING
CONVENTIBNSe IF THE RBUTINE SKIPS UPBN RETURN, IT

HAS FAILEDs A FAILURE USUALLY BCCURS IF THE DEVICE ADDRESSED
[S NBT READY FOBR S8BME REASBNe IF THE ROBUTINE RETURNS WITHBUT
SKIPPING, THEN IT WAS SUCCEEDED IN PERFBRMING THE TASK ASS]GNED
TO 1T,

IRTX') 'PNX!  10/18/65
PAPER TAPE READER AND PUNCH DRIVERS

ZR8; SETINT RT]j LDA IBB; ADD =sRTCNT#40000B+2; STA PTAPE
EBMx 2604B; EXY 1B8SW; PBT PTAPE; BRR RTX

ZRB; ASCW; PIN PTAPE;} LLDA PTAPE; STA 1,23 EAX 2,23 STX =2.2
LDA =1,2; SUB I8B) ETR ADMSK; ADD WBUFF

BETW; MRG ERRBIT) CZTW; MRG EBRBIT; STA »1,2

BRR RT]

IF PNXF

ZRE3 LDA 0,2:; SUB WBUFF; SUB =2; CLBJ LSH 14
ADD 1688; ADD =23 STA PTAPE; SETINT PN}

EBM» 36448; EXY 18SW; PBT PTAPE; BRR PNX

ZR8; LDA EORBIT) ADM 1,2:; CXA; ADD =2



SKE 0s2; BRU PNX1; BRM PNIl; BRR PNEBR
PNX{ BRM PNX; BRR PNEBR

PN ZR8; LDA WBEs XMA 1,2; SKA EBRBITs BRU PNI1
EAX 2224 STX =2,2 BRR PNI
PNI4 DA PNIZ2; XMA 31B; EBM 1644B; BRU «
PNI2 BRY #+1J TOBPW, STA 31Bj SETINT PNI; MIN PNI; BRI PNI

ELSF 1
PNX ZRO
PNEBR BRU TRAP
ENDF
.
IF Vé UP 1768 'TRX!

LPX IRB; % »nsunxxnxxssxxr PRINTER DRIVER 4/2/67
MIN LPX; CATs BRR LPX3 PRT; BRR LPX; PFT; NBP
LDA PBSL1A; EPT; STA PESL1; EXU POSLLs SETINT P8B! (SLEW MAYBE
LDB =260000000B; LDA 1,25 SKG 0,2 BRU #+4
STB* 0,23 MIN 0,25 BRU #*»4; LDA =L ,PCNT# 00B+2; ADM 18B
LDA PBSL2) STA PBSL 1) EOM» 20608;.EXU [GRW) PBT 16B; BRU» LPX
LPERRS BRM RSTBUFJ LDA ERRBIT; ADM 1,2; BRU# |PX (ERRBR)
# PRINTER INTERRUPT ROUTINE
rpel ZRG; BRM RSTBUF; LDA =LPCNT) ADM 1,2; CLA; STA PDSW1ij BRR PO]

» suxxsnnennnre END OF PRINTER DRIVER

* CARD PUNCH DRIVER #3530 5 3 3 43 5 3 % % % 33 % 3 3 % % %

CPX ZRB;» BUTPUT BINARY B8R HOLLERITH
MIN CPX3 CATW; BRR CPX (ERR EXIT IF CHNL ACTIVE)
LDA =210} STA CPECNT (ERRBR REPUNCH MAX)

BRM CPUNCH; BRR CPXx; BRU¥ CPX (BRR NST READY, BRY 8K)
CPUNCH ZR8j» PUNCH 12 ROWS,RETURN SKIPS IF PUNCH IS INITIATED

SKS 14046B; BRR CPUNCH (BRR N8BT READY)

LDA =11 STA CPRCNTY (RGW COUNTER)

MIN CPBBs LDA as=1; STA CPREW! (BFR BUSY,NBT AN INTRPT)
* BUTPUT A RBW

CPRBW SETINT CPROWI; SKN CPMBDE; BRY CPP (CLEAR UNUSED PART 8F BIN BFR
SETINT CPROWI; SKN CPMBDE; BRU CPP; STBw» 0,2 MIN 0,25 BRY #=4

CPP LOX CPMBDE; LDA CPBUFF; ADD CPSIZE,1i STA CPPBT (CREATE PBT WRD)
EXY CPEBM,25 EBM 16000B; POBY CPPBT (18RD)
SKN CPRBW!: BRR CPRBWI; MIN CPUNCH; BRR CPUNCH

CPFIX MIN CPECNT; SKN CPECNT; BRU CPFBRK (BRY T8 END ERRBR L8BP)



EOM 102468 LDA s1; STA CPSTAK; BRM CPFLIP (FLUSH 2 CARDS)

BRM CPUNCH; BRU #=1; BRR CPROWI] (RERPUNCH)

CPRCNT ZR8 Q . RBW CBUNTER

CPECNT 2R8 0 ERRBR REPUNCH CBUNTER

CFPSTAK ZR8B Q SWITCH T& SELECT ALTERNATE STACKER
EGM« 36468 BINARY

CPEBM EBM» 26468 HBLLERITH

DATA 2+40#400008
CPSIZE DATA 2+20+4400008

CPPBY ZR8
» CARD PUNH INTERUPT RBUTINE )
CPRBW! ZRO; SKR CPRCNT; BRU CPRBW (BRY T8 PUNCH NEXT ROW)
CETW; BRU CPFIX (BRU CP ERRER)
CPFBRK SKR CPSTAK) EBM 102468 (ALTERNATE STACKER )

CPFINI LDX CPBUFFi STX CPFLIP; LDX #=40; LDB =6060606CB (CLR BFR)
STB# CPFLIFP; MIN CPFLIP}I BRX #=2
BRM CPFLIPJ SKR CPBBj BRM MBNCR; BRR CPRBW]
CPXB  EQU CPX
* LAST CPX ## %t ® etk mmiid g kesntnirsinyshd
»

ENDF
»
» CARD READER DRIVER #9555 593 5 3 5 59 % % % %3 3% % %
CRX ZR3; EXY CRTW; BRU CRNR READY
kDA sCRBUF} ADD =2+27+40000Bj) STA CRI PBT WOBRD

SETINT CRI; EBM» 24068} EGM 16Q00B; PBT CRIs BRR CRX
CRNR EXY CFTW; BRU CREBF1; MIN CRXj BRR CRX MIN IF N8BT READY
CREBF1 BRM RSTBUF: LDA EBFBIT; ADM 1,25 BRR CRX END OF FILE
*

CR1 IRB;+ CARD READER INTERUPT RBUTINE
CETW; BRU CRERRS
DA CR2BUF: ETR 377777700B; SKE CREGFH; BRU CRTRAN (EBF )

CREBF2 BRM RSTBUF: LDA EBFBIT; ADM 1,2; BRR CRX YES
CRERRS BRM RSTBUFJ LDA ERRBIT; BRY CREBF2+2

* TRANSLATE, CBMPRESS BLANKS,REMBVE TAILING BLANKS, AND

* APPEND WITH CARRJAGE RETURN

CRTRAN | DA =279; STA CRCCs BRM RSTBUF
CRT{ LOB* CRBUFJ LDX CRSFT1; LSH 22,25 ETR #17B 6 BIT CHR AT A20=B1
EAX 5,2; BRX #+3; MIN CRBUF; LDX =+18; STX CRSFT{ NEXT BRF CHR



CRYZ
CRT3
CRT4

CRTBLK

CBPY AXsA} LSH 23 MUL =3 X® WRD PBSITIOGN B=SHIFT
LDA CRCHRS,2; CEBPY BX,ABaA; LCY 6s2; ETR =778 ASC AT A16=23

SKE #6083 BRY CRT2; MIN CRBCNT; BRy CRT3 MIN IF BLANK
COPY ABsAj SKE CRBCNT; BRU CRTBLK; BRM CRINSERT BRU 1ST NONBLANK
SKR CRCC; BRU (RTY END 8F CARD

LOB =155B8; BRM CRINSERT; LDA CRTEMP; SKE =0; BRU CRT4 LST BFR WRD
DX 3CR2BUF} STX #2,2; BRR CR!

STA CRX; LDB =135B; BRM CRINSERT INSERT MULTPL BLK CHAR
LDB CRBCNT; BRM CRINSERT; L DA CRXs BRY CRT2

CRINSERT ZRBj# LBGAD 8 BIT ASC IN B INTB NEXT BUFFER PBSITIEN

CRTS
CRTW
CFTW
CREBFH
CREBFB
CRCC
CRSFT]
CRSFT2
CRBONT
CRTEMP
CRCHRS

»
CRXB

CRIB

*

cPBB
CPBUFF
CPFLIP
CPMBDE

LDX CRSFT2; RCY 32,23 ADM CRTEMP; EAX 7,2 PEBSITIBN ASC
BRX CRTS; CLA; XMA CRTEMP; STAx CRIBUF INSERT ASC wBRD

MIN CR1BUFJ STX CRTEMP; LDX =e24

STX CRSFT2: BRR CRINSERT

SKS 120068 CARD READER READY

SKS 110068 CARD READER END 8F FILE

DATA 404040008 EEE

DATA 777777778

ZRE 0 CHR CBUNTER

DATA »w3%6 SHIFT WBRD T8 PBSITION SDS INPUT CHAR
DATA 348 SHIFT WBRD T8 RBSITION ASC CHAR

ZR8 0 CONSECUTIVE BLANK CBUNT

IR8

DATA 20212223B,»24252627B,30314035B,073236768
DATA 13414243B,444546478,50513716B,117334038
DATA 15525354B,55565760B,61620104B, 127533028
RDATA Q0176364B165666770B271720634B,» 107774058
BINARY CARD READER DRIVER
ZR8; EXU CRTW; BRU CRNR (READY )
LDA =CRBUF; ADD =2+4Q#40000QB; STA CRIB (PBT WORD)
SETINT CRIB; EOM# 3606B; EBM 1600Q00B; P8T CRIB; BRR [RXB
ZR8;3 LDA CRIBj STA CRl; CETW; BRU CRERRS
LDA CR2BUFJ SKE CREBFB; BRYU #+2; BRU CREBF?
BRM RSTBUF; LDA sCRCNTB; ADM 1,2 BRR CRIB

LAST CRX)CR] #%#stansxenanzdry
ZR8
ZRB
IRB
ZRA



CRIBUF ZR®9

CR2BUF ZR8

CRBUF ZR3

.

# JTRX!)'TWX! 10/24/65

*

# THESE ARE THE BASIC TAPE READING AND WRITING RBUTINES

»
DT TRT,SKS, 10410 SKIP IF TAPE NE8T READY
TOT BTT,SKS,12010Q SKIP 1F NOT BEGINNING 8F TAPE
TOT ETT,SKS,11010 SKIP IF NBT END OF TAPE
TOT TFT,SKS,13610 SKIP IF NOBT END OF FILE
TOT FPT,SKS8,14010Q SKIP IF TAPE NOT FILE PROTECTED
IF Vi
TDT D8TASKS» 17210 SKIP IF NBT 80Q DENSITY
ENDF
10T D2T,SKS, 16210 SKIP IF NBT 20Q DENSITY
TOT DBT,SKS, 16610 SKIP IF NOT 556 DENSITY
107 RTB,EGM%,3610 READ TAPE BINARY
TOT WTB,EOM#,3650 WRITE TAPE BINARY
107 WFM,EBM#,2050 WRITE FILE MARK
TOT SFB,EBM, 3630 SCAN FORWARD IN BINARY
TOT SRB,EBGM, 7630 SCAN REVERSE IN BINARY
TOT ETF,EOM#,3670 ERASE TAPE FORWARD
07T ETR,EOM%,7670 ERASE TAPE IN REVERSE
707 REW,EBM)» 14010 REWIND

TXS2 ZRB;« SPACING CTRL FILE CBUNT

TXS3 ZRB# TRY AGAIN CBUNT

TXS4 ZRB» INTERLACE WBRD

»*

* BPEN MAG TAPE

MTWOPN ZR8; LDA MTWEBPN; STA MTRBPN; LDX SSO1; EXU FPTW,2; BRU TBPN2
BR{) MTR8PN+1

MTRBPN ZRO, LDX SS01:; LDRA TUNBG,2
SKE JBB; SKG ==1; BRU %+2; BRU TOPN}
EXU TRTWs2; BR{ TBPN3
IF vi
EXU D8TWs.2: BRY TBPN3
ENDF



EXYU D2TwWs21 BRYU TBPN3; EXU DS5Tw,2; BRU TBPN3
CLA; MIN MTROPN; BRR MTRABPN (NBT READY)
TBPN3 DB X2; STB MTFLs,2; BRR MTRBPN
TBPNZ LDA =s1; MIN MTROPN; BRR MTRAPN
TOPNY LDA =2; BRU TOPN2+4
*

» TAPE READ DRIVER

TRX ZRB: LDX TNBJ DA MTFL.,2; SKG =0j BRU TR5
EXY ETTW,23 BRY TR4&3 EXU TRTW,2; BRU TR3

» EXIT SINCE TAPE N8BT READY
MIN TRX} BRR TRX

# N8 READ BEYOND EBT

TR& LDA EBTBIT; BRM TO!l; BRR TRX

» PSEUDS EBF

TRE LDA EOFBIT; BRU TR4+}

#» START READ

TR3 SKR MTFLs2: LDA sNTRTRY=1; STA TXS3; BRM T21i BRR TRX

# SIGNAL EBT (N8BT INTe RTNs)

TO! ZRB) LDX WBUFF} EAX 2,23 STX 2,2
MRG WBE; STA =1,2; BRR 10!

» READ BUFFER

T2} ZRE; LDA 18B: ADD TXC1s STA TXS4j; SETINT T11!
LDX TNB) EXU RTBW,23 EXU IBRW; PBT TXS4; BRR T2!

# CLEAN UP AFTER READ

T11 IRB} LDX WBUFF; EAX 2,23 STX »2,2; CBPY XA,XB; ADD =1,2: LDX TNB
EXY TFTWe2; BRY T113; BETW; BRU T11I1 ,

Ti12 EXU ETTW,2; MRG EBTBIT; DX WBUFF; STA 1,2; BRR T11l

» EBF WAS READ

T113 CBA; MRG EOFBIT; BRU T1l2

# TAPE ERRBR BN READ

Tl ASCW; PIN TXS1; XMA TXS1; SUB 10Bs ETR ADMSK; SKG =150 BRU T1l4
EXU BTTWa2; BRY T1l4s MIN TRERR; SKR TXS3; BRU Ti!5
MIN TURERR; DA TXS1; MRG ERRB]T; BRU T1]2 (PERM ERRSR)

# NBISE= READ AGAIN ,

TiI4%  MIN TNERRj) BRM T21; BRR Ti1

# TRY RE=READ, SCAN BACK

TIIS  SETINT T3!; EXY SRBWs2; BRR Ti1I

« PRBCESS [31 WHEN BACKING BVER READ ERRER

T31 ZRB; WIM TXS1; SETINT T21; BRR T3]



*
# TAPE WRITE DRIVER
TWX ZRB3 LDX TN8; DA MTFL,2; SKG =0; BRM NTRPB
EXU ETTWp23 BRU TWé&; EXU TRTW»2; BRU TW3
MIN TWX; BRR TWX (NBT READY)
# NO WRITE BEYGND EBT ,
TWé LDA EBTBIT; BRM TOI; BRR TWX
# START WRITE
TW3 LDB =NTWTRY=1; STB TXS3; SKR MTFL,2; LDX WBUFF
DA 1,2) ETR EGRBIT; ADD 0,25 SUB WBUFF; SUB =23 STA 1,2
LOX TNG®; EXY BTTWs2; BRU TW2: BRM TOJ; BRR TWX
#« WRITE 3«INCH GAP AT LD PT ’
TW2 LDA =TQJi BRM TiJi BRR TWX
# WRITE 3 INCH GAP (N8BT INTERRUPT RBUTINE)
TiJ ZRB1 EXY ETFWa2; EXU 16RW; POT X4 STA BLK31) BRR T1J
# WRITE BUFFER
TOJ IRB; DX WBUFFj; LDA 1,23 SKG =20; BRU TQJU1
LDA I8B; ADD TXCi1s STA TXS4j; SETINT T3
LDOX TN} EXU WTBWas2s3 EXU IBRW; PBT TXS4; BRR ToJ
TOJ1 BRM T2K; BRR TQJ
#» WRITE FILE MARKe INTERRUPT AFTER 3' GAP.
TeJ ZR8; LDX TNEB) EXU WFMW,2; EBM 16000B; PBT T2JFM
SETINT T2K; BRR T2J
# CLEAN UP AFTER WRITE
T3J ZRB; DX TN DA WBE; BETW; BRU T3J1
T3J2 EXYU ETTW,2: MRG EOTBIT; LDX WBUFFs STA 1,2
EAX 242) STX »2,23 BRR T3J
T3J4 MIN TWERR; SKR TXS3; BRU T3J3; MRG ERRBIT; BRYU T3J2 (PERM ERR)
# TRY RE=WRITE,» ERASE BACKWARDS
T3J3 ASCW; PIN TXS1; LLDA 18B; XMA TxS1, SUB 8B
CLBJ LSH 143 STA TxSi
EXU ETRW,23 EXU 18RW; PBT TXS1; SETINT TOJ; BRR T3y
» ERASE BEFBRE FILE MARK
Tk ZRG} LDX TNB; LDA =T2J; BRM Ti,J; BRR Té&J
*»

#» 'MEGR', 'MBSF !, 'MFSF !, 'MBSR!, 'MEBF ', 'MERS') 'MREW! ) 'MERL' 12/15/65
*

MAG TAPE CONTREL RBYTINES

& &



» CLEAN UP AFTER SPACING (133)
T2K ZR8s LDX WBUFF; EAX 2,2; STX =2,2
LDA WBE) STA =1,23 BRR T2K
» FBRWARD SPACE FILE 131
TEK ZRO1 LDX TNEs EXYU TFTWs2; BRY TBK}1
# NBY EBF, CONTINUE
T5K2  SETINT TSK: EXU SFBWs25 BRR T8k
» EBF SENSED, DBNE
T5K1 MIN TXS2; SKN TX82; BRU #+2; BRY TBK2
WIM TX81; SETINT T2K; BRR T5K
# BACKSPACE FILE FBRWARD SPACE 1314
T4K ZRB; WIM TXSis SETINT T2K; BRR T4k
# BACKSPACE RECBRD 13}
TiK ZR8; LDA =1000B
TIKO DX TNB; MIN TXS2; WIM TXS1; SKA TXS1; BRU T1K2
EXY BTTW,2; BRU TiK43 EXY TFTW,2; BRU Tik2
# NOBT EBR, CEONTINUE
TiK} LDA INTRj; STA BLK31; EXU SRBW,2; BRR TiK
TiK2  SKN TX82: BRU #+2; BRU TiK1
# END SENSED, GO FORWARD
TiK3 SETINT T3K; BRR TiK
# BBT SENSED (ACTUALLY 133)
TiKé4 BRM T2K; BRR TiK
# BACKSPACE FILE 133
T3K ZRB; LDX TNB®; EXU TRTW.2} BRU T3K2
MIN T3KJ BRR T3K (N8BT READY)
T3K2  EXY BTTWs2; BRY T3K1j SETINT Taék; EXU SFBWs2; BRR T3K
T3K3 BRM T2Kj BRR T3K
# BACKSPACE FILE 13}
T6K IR8; LDA TéKJ) STA TiK; CLA; BRU TiKO
*
» PREPARE FBR MAG TAPE CTRL
MTTR ZR@; MIN MTTR; LDX TNG®; EXU TRTW:25 BRY MTTH
CXBi LDX MTTR; MIN #3,2; BRR =»3,2 (NBT READY)
# SET UP INTERRUPT, EXIT
MTT! EXU* MTTR; BRU MTT2; STA BLK31; BRR MTTR
» EBT/BOBT SENSED
MTT2 | DA EBTBIT; BRM T0!s LDX MTTR; BRR »3,2
# MAG TAPE CTRLS



# REWIND
MRE W ZRBs LDX TN®) EXU TRTW223 BRY MREW1
CXBs MIN MREW; BRR MREW (N8BT READY)
MREW{ EXU REWWs23; BRM T2K; BRR MREW
# WRITE EBR
MEGR  ZR2; LDX WBUFF; LDA 1,2 MRG EGRBIT; STA 1,2
BRM TwX; BRR MEOR} MIN MEBRj; BRR MESR
» ERASE
MERS ZRO; LDA =T2K; BRM MTTR; EXYU ETTwW,2
MERS1 BRM T1Ji BRR MERS
# LONG ERASE
_MER|L ZR8; LLDA ]BRW; MRG =2; STA ]ORW
LDA MERLJ STA MERS; BRU MERS#}
» WRITE EBF
MEGBF ZRO; LDA =T4J; BRM MTTR; EXU ETTW,2
XMA MEBF; STA MERS; XMA MEGF
EXU BTTW,2; BRU MERS] (ERASE IF EBF AY BST); BRM Ta4J; BRR MESF
# FORWARD SPACE FILE
MFSF ZRO; LDA =TBK; BRM MTTR; EXU ETTWs2
LDA =e1; STA TXS2) EXU SFBWs2} BRR MFSF
» BACKSPACE FILE
MBSF ZRB; LDA =TéK
MBSP  BRM MTTR:; EXY BTTW,2
LDA =#2) STA TXS23 EXU SRBWs2) BRR MBSF
# BACKSPACE RECORD
MBSR  ZR8; LDA MBSR; STA MBSF; LDA =T1K; BRU MBSP
END



MSBG IDENTY 7/02/67

& .
# VERSION 12 6/18/67

» ,

» SYSTEM FLAGS, BPDS, PARAMETERS, AND MACRSS
* .

% ASSEMBLY FLAGS
CRXF EQU =1 (NO CARD READER)

PNXF EQY 1 (PAPER TAPE PUNCH

LPXF  EQU =1 (N8 LINE PRINTER)

RELCHN EQU w1 (8D DRUM CHANNEL)

940M  EGU el (=} FOBR BERKELEYs 1 FBR 940)

ARMF  EQU 1 (ARMING FEATURE)

Vi EQU 1 (VERSIBN 1+85«1)

Ve EQU i (VERSIBN 1+85#2)

V3 EQY i (VERSIEN 1+85+3)

Vé EQU 1 (VERSIBN 1¢85=4)

V8 EQU 1 (VERSIBN 1+¢85e5)

Vé EQU 1 (VERSIBN {¢85w=6)

V7 EQU 1 (VERSION 1485e7)

Ve EQY 1 (RELABELED VERSI®&N)

FCB EQU ! (FCB CHANGES)

€18} EQU 1 (1+81 COMPATIBLE FILES)

# BPDS

8BRS  8PD 17300000843, SYSTEM MBDE BRS

TSN 8rRD 002220008,2 GB FRBM NBRMAL T8 MBNITBR MBDE
CKN 8PD 002201008,2 TURN BN THE CLBCK

CKF 8PD 002202008,2 TURN BFF THE CLBCK

LRR1  8PD 002204Q08,2 LBAD RELABELLING REGISTER 1
LRR2  BPD 002210008B,2 .BAD RELABELLING REGISTER 2
LRR3 8PD 002214008, 2 LBAD RELABELLING REGISTER 3

IF V5
» PRINTER CBMMANDS
EPT MACRG
DATA 40140608 END BF PAGE TEST
ENDM
PFT MACR®
DATA 40110608 SKIP IF N8 PRINTER ERRBR



PRT
SKIPTB
SPACE

PRINT

CAT
»

ENDM
MACR®
DATA
ENDM
MACRS
DATA
ENDM
MACRS
DATA
ENDM
MACRS
DATA
DATA
POT
ENDM
8prD

40120608 SKIP IF PRINTER READY

D

210460B+D(1)*%10008

D

210660B+D(1)*10008

D

2420608 ALERT 'INTERLACE, 1 CHARs PER W8RD
2152008 ARM 131, DISCBNNECT WHEN

D(1) TRANSMISSION 15 COBMPLETE
040140008,2

* BREAKPOINT TEST

BPT

»*

arPD
ENDF

04020000B»2

» 1/86 DEVICE BPD!'S
MACRO; DATA 20277777B; ENDM

TTYS
TTYSKS
EBD
ALR
RRF
WRF
RIN
18SDE
I18RDE
RER
RSE
CETE
16SDW
18RDW
ALD
DSR
DRT

EGQY
orPD
OrD
opPD
8pPD
PR
EQU
EQU

MACRO
MACRO}
MACR®;

EQU
EQU
8PD
8rPD
gprPD

240770008

00600000Bs 1,1

006100268, 2 ALERT RAD
00602226Bs2 READ RAD

006022668B:2 WRITE RAD
006162008, 2 RAD 188D

006172008

Q06140008

SKS» 10026Bj ENDM
SKS» 11026B; ENDM
SKS» 110008B; ENDM

2142008

2140008

002100268B.2 ALERT DISC
Q02026268.2 DISC READ
040100268Bs2 DISC READY TEST



DET  8PD 040110268, 2
OCT  BPD 040110008, 2
*

» .

# PARAMETERS

BE EQY 123

NPSP  EQU 448

# W BUFFER DEVICE PARAMETERS
RTCNT  EQU 64

PNCNT  EQU 40

CRCNT EQY 40

CRCNTB EQU 40

CPCNT EQU 40

CPCNTB EQU “

NTAPE EQU 2

NLINK  EQU 0

TCNT  EGQU 199

LPCNT  EQU 132

RTWT  EQU RTCNT#40/3
PNWT  EQU PNCNT#400/6
CRWT  EQU 300

CPWT  EQU 150

TXWT  EQU 20+TCNT/10
LPWT  EQY 133

NTRTRY EQU 10

NTWTRY EQU 3

+ FILE PARAMETERS

NFILE EQU 40

MBUFX EQU 340000008
DBB  EQU 004000008

#« TTY PARAMETERS

NTTY EGU 32 NUMBER 8F TTYS
NTTB  EQU NTTY#+NL INK
NLTTC EQY 0

NTTYC EGQU 70

TTYEWM EQU 20

AMB  EQU 400008

AIB  EQU 1000008

APB  EQU 100000008

§C ERRBR TEST

Dl
DISC CHANNEL ERRBR TEST

LAST BERKELEY BRS»
NUMBER BF SYSPBPS IN USEe

PAPER TAPE READER BUFFER LENGTH
PAPER TAPE PUNCH BUFFER LENGTH
CARD READER BUFFER LENGTH
CARD PUNCH BUFFER LLENGTH
NUMBER B8F MAG TAPE UNITS
LENGTH 8F MAG TAPE BUFFER

LINE PRINTER BUFFER LENGTH
PAPER TAPE READ TIME

PAPER TAPE PUNCH TIME

CARD READ

TIME

CARD PUNCH TIME
MAG TAPE TIME
LINE PRINT TIME

NUMBER BF
NUMBER BF

NUMBER 8F

FBWRD FBR

PRBTECTED

TBTAL TTY

NUMBER BF
TTY EARLY

REREADS
REWR]ITES

FILES

EXEC BLBCK
FILE BUSY BIT
BUFFERS

CHARS IN TTY BUYFFER
WARNING (2 SEC)

ACCEPT MESSAGE BIT
ACCEPT INPUT BIT
ACCEPT PRINTER LINK BIT



AKB EQU 2000008 ACCEPT KEYBBARD LINK BIT

8RB EQU 40000008 8= EVEL INPUT BIT
8PB EQU 20000008 8= EVEL BUTPUT BIT
1LB EQU 10000008 INPUT LINK BIT
8B EQY 4000008 BUTPUT LINK BIT

« PAC TABLE PARAMETERS

NSQY EQY 12 NUMBER 8F CLBCK CYCLES IN SHOBRT QUANTUM.
NFQU EQU 36 FULL GUANTUM S]ZE

NPAC £EQy 144 NUMBER 8F PACT S.8TS
NPPAR EQU 10 LENGTH B8F PACT ENTRY

» JBB AND MEMBRY PARAMETERS

NJBBL EQU 32 NUMBER OF JBBS WITHBUT PaU,
N8B EQY NJBB1+] NUMBER OF ,@BS
UMSZ EQU 15 INITIAL MACHINE SIZE

NMEM EQY 32 NUMBER BF PAGES
NSMEM EQU 7 NUMBER 8F PAGES USED BY SYSTEM

NCMEM EQU 608 COMMBN PART BF USER MACHINE
NSMT EQY 1008 SIZE BF SMT :
NUMEM  EQYU 100B=NCMEM NUMBER 8F PRIVATE USER PAGES

NPUQ EQU 16 NUMBER B8F PUCT ENTRIES
# RAD AND SWAPPING PARAMETERS

NRDR  EQU 20 MUST BE GT USER!'S PAGES#2

NRTRY EQU 1 N8y BF READ TRIES FBR RAD.

NRAD  EQU 4 N8+ BF RADS

NSEC EQY 2#NRAD

LeNSEC EQU 1

NSEBND EQGUY 18 NUMBER 8F 16K BANDS RESERVED F8R SWAPPING
NSSP  EQU 4000B  |LBCe BF 1ST SWAPPING AREAs MUST BE A

* MULTIPLE BF 1000B«

NEAM EQU 16 SIZE BF SWAPPER ASSSCIATIVE MEMBRY
# DISC PARAMETERS

NDTRY EQU 4 NUMBER B6F READ TRIES FBR DISCe
NDRG EQU 30 NBs OF JBBS IN DISC QUEUE
NDISCS EQU 8

IF NDISCSs32
NPBS EQY 207 ELSF 1;NPBS EQYU 40; ENDF

MAXP EQU NPBS/2#2008+31#2008
MINP EQU »NPOS/2#200B+32#2008
TABLEN EQYU NPOS/2#2#NDISCS«#32+23



TABLEN EQU TABLEN/24
# BUFFER PARAMETERS

3
NBUF X
255
NDDW+2
NDDW+3
NDDW#+4
NDDW+5
NDDW+6
NDDW+7
124
c181
78

NUMBER 8F BUFFERS IN THE EXEC BLBCK
TBTAL NUMBER 6F DI1SC BUFFERS
LENGTH B8F DATA BLBCK

INDEX BLBCK NUMBER

INDEX CHANGED FLAG

DATA BLBCK NUMBER

CHANGED DATA FLAG

INDEX BLBCK PBINTER

INDEX BLBCK DRUM ADDRESS

LENGTH 8F INDEX BLBCK

MAX NUMBER 8F DATA BLBCKS PER FILE

ELSF 1iNOXWC EQU NDXW; ENDF

NDXWGC#1
128 NUMBER 8F WBRDS T8 READ/WRITE
NDDW+8+NDXWR LENGTH 8F DISC BUFFER
NBUF #NDBW S1ZE 8F BUFFER AREA
NDBW=NDXWR INDEX BLBCK BRIGIN REL T8 BUFF
BXB+NDXWw1 BACKWARD CHAIN WBRD
BXB+NDXWn2 FORWARD CHAIN WBRD
BXB+NDXW INDEX BLBCK CHECK WBRD

MAP

37777B+NDBS=5-1=17=1 1ST WBRD AFTER PRSYMS
DBTBP SECBNDARY MEMBRY BUTPUT FILE
DBTEP+1 SECONDARY MEMBRY INPUT FILE
DBTOP+2 SECONDARY MEMBRY BUFFER ADDRESS
DBTBP+3 SECONDARY MEMBRY BDN ADDRESS
DBTOP+4 BUFFER AVAILABILTY BIT WeRD
DBTBP+5 RAD BIT MAP FOR FILES AND SWAPPING
DBTBP+6
PB+8
PX+8 PBINTER T8 PB CHAIN
PPB41 NUMBER BF FBRKS COUNTER
DBT8P+5+1+17+1 FIRST BUFFER ADDRESS

* MONITOR AND EXEC LBCATIBNS

NBUFX EQU
NBUF EQU
NDDW EQyY
BIN EQU
BIC £EQy
BON EQY
B8DC EQY
BIP EQU
BIA EQY
NDXW EQU
IF
NDXWC EQU
NDXWCR EQU
NDXWR EQU
NDBW EQU
NDBS EQU
BX6 EQU
BBP EQY
BFP EQU
1XC EQU
« TS BLBCK
DBTEP EQU
SMEFIl, EQY
SMIFIL EQU
SMBA EQY
SMDRN EQU
FBWRD EQU
RMAP EQY
PB EQY
PX EQY
PPB EQU
NFBRK EQU
FBADR EQU
RAW EGQY
CAW EQU

1008
440008

RAD ADDRESS BF W
CORE ADDRESS 6F W



DAW EQY ) D1SC ADDRESS 8F W

RADSC EQU 0 RAD ADDRESS B8F DISC
CADSC EQU 400008 CBRE ADDRESS 8F DISC
DADSC EQU 3008 DISC ADDRESS 8F DISC
CASET EQU 500008 CBRE ADDRESS BF SET
DASET EQU 3408 DISC ADDRESS 8F SET
DAEXEC EGY 1008 DISC ADDRESS BF EXEC
RAEXEC EQU 6008 RAD ADDRESS 86F EXEC
# MACRAS
A EQU 1
B EQU 2
AB EQU 4
BA EQU 108
BX EQU 208
XB EQY 40B
E EQU 1008
XA EQY 2008
AX EQU 400B
N EQU 10008
X EQY 200000008
cerPy MACRS D
K NARG
L EQY 0
M EQU i
RPT K
L EQU L*D (M)
M EQY Mel
ENDR
DATA 46000008+,
ENDM
1F ARMF
ARM1 MACR® D3 AIR; PBT D(1)s ENDM
ELSF 1
ARMI MACRB; ENDM
ENDF

ENTRY MACRB LJENTCNT NARG; RPT ENTCNT;L(ENTCNT) EXT

ENTCNT EQU ENTCNT=13 ENDR; ENDM

SETINT MACRO A; LDA =A(1); STA BLK31; ENDM

TOY MACRO LiL(1)eW EQU *; RPT NTAPE; L(2) L(3)sB+*al(1)sW; ENDR; ENDM



RMFF
SMFF
READ

SMFF
RMFF

ECHR
ECHB

ECHVB
TRP

IF vi

MACRE; ENDM

MACR®; ENDM

MACRE D,G,»1;G(4) RSR; BRU #=1; ALR; PBT =D(3)/1008B

EGD* 10000B; DATA 18SDE+D(1)/2000B(AND)37B+D(2)/40000B(AND)3#40R
PBT =2D(1)(AND)1777B#40000B+D(2) (AND)37777B; RRFj; RSR; BRY w#=1
RSE; BRU G(1); CETE; BRU G(1)s ENDM

ELSF 1

MACRE® DJ DATA 234006B+D(1)#40B; ENDM

MAC?S Di DATA 230006B+D(1)#40B; ENDM

END

MACRB N;ECHRWD EQYU ECHRWD#400B+N(1)eB;NECHR EQU NECHR+1

IF NECHR=2; DATA ECHRWD;ECHRWD EQU QSNECHR EQU 0; ENDF; ENDM
MACR® NJECHVB EQU N(1)B; RPT N(2); ECHR ECHV

EQY ECHVBeN(3); ENDRj ENDM ,

MACRB LJENTCNT NARG; RPT ENTCNT;L(ENTCNT) EQU TRAP

FRGT L(ENTCNT)JENTCNT EQY ENTCNTw=1; ENDR; ENDM

CACR

LBL
LBk
.

*
*

» EXEC

EXEC!
EXECP
BFFINT
*

»

»

DB

MACRS Dj D(2)

IF D(1)s BRU PACACT; BRU PEST

ELSF 1; BRU PEST; BRU PACACT; ENDF; ENDM

MACRS DJ1LBL EQU D(2)s RPT D(2); LDA D(1)+1LBLw=1; LRSH 6
EQY 1LBL=1s ENDRj ENDM

ENTRY PBINTS

EQU 100008
EQU 100018
EQU 100028

MACRS DJENTCNT EQU D(1)eB#200B+D(2)#100B

++40000000B+D(4) (AND) 1 #40B+D (4) (AND)2#100000008

FBRGT

RPT D(3); DATA ENTCNT;ENTCNT EQU ENTCNT+100B; ENDR3 ENDM
MACRE DJENTCNT NARG; RPT ENTCNT; FRGT D(ENTCNT)



ENTCNT EQU ENTCNT=1; ENDR; ENDM

FORGT CRXF,A1B,8PB,8RBsAMB,;APB,AKB
FBRGY MBUFX,PNXF,LPXF

FBRGT
FORGY
FBRGT
FBRGT
FBRGT
FBRGT
FORGT
FORGT
FORGT
FBRGT
FBRGT
FORGT
FREEZE
END

RYCNT,PNCNT,TCNT,LPCNT
RTWTIPNWT»TXWT

NTAPE ) NL INKs NBUF Xs NBUF
NTRTRYNTWTRY,NDTRY

NDDWaNDXWaNDBW
NFILEsUMSZ ) NTTYCaTTYEWM
NPACsNPPARSNJBB,NJOBLINFRULNSQY
NPOP ) NMEMaNSMEM s NCMEM ) NUMEM
NPUQINSECI L 2NSEC/NDRQsNSBND s NSAM, NSMT
DBBENTCNT
SMIFIL,SMBA,SMDRN,FBWRD,SMBF I
BX6,BBP,BFP,BIN,BIC,BDN,BDC,BIP,BIA



SMDBG.  IDENT 7/02/67

# VERSIGN 12 6718767

»

» SYSTEM FLAGS, 6PDS, PARAMETERS, AND MACRSS
» ,

# ASSEMBLY FLAGS
CRXF EQU =1 (N8 CARD READER)

PNXF  EQU 1 (PAPER TAPE PUNCH
LPXF  EGQY o] (N8 LINE PRINTER)
RELCHN EQU =) (BLD DRUM CHANNEL)
S40M  EQU =1 (e FBR BERKELEYs 1 FBR 940Q)
ARMF  EQU 1 (ARMING FEATURE)
vi EQY 1 (VERSIGN 1+8591)
ve EQU 1 (VERSION 1.88e2)
V3 EQY b (VERSIBN 1485e3)
Va EQU 1 (VERSIBN 1+:88e4)
V5 EQU 1 (VERSIBN 185=5)
Vé EQU ! (VERSIBN 1+85m=5)
v7 EQY i (VERSIBN 1+85e7)
V8 EQY 1 (RELABELED VERSI®N)
FCB. EQU 1 . {FCB CHANGES)
cis1  EQU 1 (181 COMPATIBLE FILES)
% BPDS
SBRS erPp 173000008, 4,1 SYSTEM MBDE BRS
TSN orPD 00222000822 GO FRBM NBRMAL T8 MBNITBR MBDE
CKN 8PD 00220100Bs2 TURN B8N THE CLBCK
CKF 8rD Q022020082 TURN BFF THE CLBCK
LRRY @PD 002204008, 2 LBAD RELABELLING REGISTER 1}
LRR2  8PD 002210008,2 .8AD RELABELLING REGISTER 2
LRR3  8PD 00221400B,2 LOBAD RELABELLING REGISTER 3
IF V5 ,
» PRINTER CBMMANDS
EPT MACR®
DATA 40140608 END BF PAGE TEST
ENDM

PFT MACRS
DATA 40110608 SKIP IF N& PRINTER ERRBR



ENDM

40120608 SKIP IF PRINTER READY

O

210460B+D(1)#1000B

o

210660B8+D(1)+10008B

D

2420608 ALERT 'INTERLACE, 1 CHARe PER WERD
2152008 ARM 131, DISCONNECT WHEN

DY) TRANSMISSIGN 1S COMPLETE.
04Q140008Bs2

040200Q0B. 2

DATA 202777778B; ENDM

240770008

00600C00Bs1s1

00610026B,2 ALERT RAD
Q06022268,2 READ RAD
006022668, 2 WRITE RAD
006162008, 2 RAD 16sD
006172008

006140008

MACRB8; SKS+ 10026B; ENDM
MACRB; SKS» 11026B; ENDM
MACRB; SKS» 11000B; ENDM

2142008

2140008

00210026B.2 ALERT DISC
Q0202626Bs2 DISC READ

PRT MACRS
DATA
ENDM
SKIPTO MACR®
DATA
ENDM
SPACE MACRS
DATA
ENDM
PRINT MACRS
DATA
DATA
POT
ENDM
CAT 8PD
*
# BREAKPBINT TEST
BPT 8pPD
ENDF
»
» 1/8 DEVICE 8PD'S
TTYS  MACRS;
TTYSKS EQU
E8D 8PD
ALR 8PD
RRF 8rPD
WRF 8PD
RIN 8rRD
188DE  EQU
18RDE EQU
RSR
REE
CETE
18SDW  EQU
18RDW EQY
ALD 8pPD
DSR arD
DRT 8rPD

040100268,2 DISC READY TEST



DET 8rD 04011026B.2
DCY 8PD 0401100082
*

%

* PARAMETERS

BE EQY 123

NPEP EQU 44B

# W BUFFER DEVICE PARAMETERS
RTCNT EQU 64

PNCNT EQU 40

CRCNT EQU 40

CRCNTB EQU 40

CPCNY EQU 40

CPCNTB EQU 40

NTAPE EQU 2

NLINK  EQY 0

TCNT EQU 199

LPCNT  EQU 132

RTWT EQU RTCNT#40/3
PNWT EQY PNCNT#400/6
CRWT EQY 300

CPWT EQY 150

TXWT EQU 20+TCNT/40
LPWT EQY 133

NTRTRY EGY 10

NTWTRY EQU 3

* FILE PARAMETERS

NFILE EQU 40

MBUFX EQU 34Q000008
peB EQY 004000008

# TTY PARAMETERS

NTTY EQU 32 NUMBER BF TTYS
NTTB EQY NTTY+NL INK
NLTTC EQU Q

NTTYC EQU 70

TTYEWM EQU 20

AMB EQU 400008

AlB EQU 1000008

APB EQU 100000008

DISC ERRBR TEST
DISC CHANNEL ERRBR TEST

LAST BERKELEY BRS.
NUMBER B8F SYSPBPS IN USEe

PAPER TAPE READER BUFFER LENGTH
PAPER TAPE PUNCH BUFFER LENGTH
CARD READRER BUFFER LENGTH

CARD PUNCH BUFFER LENGTH
NUMBER B8F MAG TAPE UNITS

LENGTH B8F MAG TAPE BUFFER
LINE PRINTER BUFFER LENGTH
PAPER TAPE READ TIME

PAPER TAPE PUNCH TIME

CARD READ TIME

CARD PUNCH TIME

MAG TAPE TIME

LINE PRINT TIME

NUMBER BF REREADS

NUMBER 8F REWRITES

NUMBER 6F
FBWRD F@ER
PRBTECTED

FILES
EXEC BLOBCK
FILE BYSY BIT

TBTAL TTY BUFFERS

NUMBER BF CHARS IN TTY BUFFER
TTY EARLY WARNING (2 SEC)
ACCEPT MESSAGE BIT

ACCEPT INPUT BIT

ACCEPT PRINTER LINK BIT



AKB EQU 2000008 ACCEPT KEYBGARD LINK BIT

8RB EQY 40000008 8= EVEL INPUT BIT
8rB EQU 20000008 8= EVEl, BUTPUT BIT
ILB EQy 10000008 INPUT LINK BIT
eLs EQU 4000008 BUTPUT LINK BIT

# PAC TABLE PARAMETERS

NSQY EQU 12 NUMBER 8F CLBCK CYCLES IN SHORT QUANTUM.
NFQU EQU 36 FULL QUANTUM S]ZE

NPAC EQU 144 NUMBER BF PACT SL8TS
NPPAR EQU 10 LENGTH 8F PACT ENTRY

# JOB AND MEMBRY PARAMETERS

NJEBL EQU 32 NUMBER BF JBBS WITHBUT Pels
NGB EQy NJBB1+1 NUMBER BF JBBS
uMsz EQU 15 INITIAL MACHINE SIZE

NMEM EQU 32 NUMBER BF PAGES
NSMEM EQU 7 NUMBER B8F PAGES USED BY SYSTEM

NCMEM  EQU 60B CEMMBN PART BF USER MACHINE
NSMT EQU 1008 SIZE OBF SMT
NUMEM  EQU 100B=NCMEM NUMBER B8F PRIVATE USER PAGES

NPUQ EQY 16 NUMBER 8F PUCT ENTRIES
# RAD AND SWAPPING PARAMETERS

NRDQ EQY 20 MUST BE GT USER'S PAGES#2

NRTRY EQU i NBs OF READ TRIES FBR RAD.

NRAD EQU & NG+ BF RADS

NSEC EQU 2#NRAD

LeNSEC EQU 1

NSBND EQy 18 NUMBER BF 16K BANDS RESERVED FOR SWAPPING
NSSP EQU 40008 L8Ce BF 1ST SWAPPING AREAe« MUST BE A

* MULTIPLE BF 1000Be

NSAM EQU 16 SIZE OF SWAPPER ASSBCIATIVE MEMBRY
# DISC PARAMETERS

NDTRY EQU b NUMBER 8F READ TRIES FBR DISCe
NDRQ  EQU 30 NB. 8F JBBS IN DISC QUEUE.
NDISCS EQU 16

IF ND1SCS=32
NPBS  EGQY 205 ELSF 1iNPBS EQGU 40; ENDF

MAXP  EQU NPBS/2+#200B+31#2008
MINP  EQU «NPBS/2#200B+32#2008
TABLEN EQU NPBS/2#2#ND1SCSx32+23



TABLEN EQU TABLEN/24
*+ BUFFER PARAMETERS
NBUFX EQU 3 NUMBER BF BUFFERS IN THWE EXEC BLBCK
NBUF  EQY NBUF X TOTAL NUMBER B8F DISC BUFFERS,
NDDW  EQU 255 LENGTH 8F DATA BLBCK
BIN EQV NDDw#2 INDEX BLBCK NUMBER
BIC EQY NDDW+3 INDEX CHANGED FLAG
BDN EQU NODW+4 DATA BLOCK NUMBER
BDC EQU NDDWe5 CHANGED DATA FLAG
BIP EQU NODW+6 INDEX BLBCK PBINTER
BIA EQU NDDW+7 INDEX BLBCK DRUM ADDRESS
NDXW EQU 124 LENGTH 8F INDEX BLACK
1F c181
NDXWC EQUY 78 MAX NUMBER BF DATA BLBCKS PER FILE
ELSF 1iINDXWC EQU NDXWj; ENDF
NDXWCR EQY NDXWC+1 '
NDXWR EQY 128 NUMBER OF WBRDS TB READ/WRITE
NDBW  EQU NDDW+8+NDXWR LENGTH BF D]SC BUFFER
NDBS  EGQU NBUF #NDBW SI1ZE BF BUFFER AREA
BX8 EQY NDBW=NDXWR INDEX BLBCK BRIGIN REL TB BUFF
BERP  EQU BXO#NDXWel BACKWARD CHAIN W8BRD
BFP EQY BX@+NDXWe2 FORWARD CHAIN WBRD
1XC EQY BX8+NDXW INDEX BLBCK CHECK WBRD
« TS BLBCK MAP
DBYBP EQY 37777BaNDBSe5=1=17~1 1ST WORD AFTER PRSYMS
SMBF 1L EQU DBTBP SECBONDARY MEMBRY BUTPUT FILE
SMIFIL EQU DBTBP+} SECBNDARY MEMBRY INPUT FILE
SMBA  EQU DBTBP+2 SECBNDARY MEMBRY BUFFER ADDRESS
SMDRN EQU DBTEP+3 SECONDARY MEMBRY BDN ADDRESS
FBWRD EQU DBTBP+4 BUFFER AVAILABILTY BIT WBRD
RMAP  EQU DBTBP+5  RAD BIT MAP FBR FILES AND SWAPPING
PB EQY DBTBP+6
PX EQY PB+8
PPB EQU PX+8 PBINTER T8 PB CHAIN
NFBRK EQU PPB+1 NUMBER BF FBRKS COUNTER
FBADR EQU DBTBP+5+1+17+1 FIRST BUFFER ADDRESS
#» MBNITBR AND EXEC |LBCATIBNS
RAW EQU 100B RAD ADDRESS BF W
CAW EQU 440008 CBRE ADDRESS BF W



DAW EQY 0 DISC ADDRESS BF W

RADSC EGU 0 RAD ADDRESS BF DIscC
CADSC EQU 400008 CORE ADDRESS B8F DISC
DADSC EQU 3008 PISC ADDRESS BF DISC
CASET EQU 500008 CBRE ADDRESS 8F SET
DASET EGQU 3408 DISC ADDRESS 8F SET
DAEXEC EQU 1008 DISC ADDRESS B8F EXEC
RAEXEC EQU 6008 RAD ADDRESS 8F EXEC
« MACR8S
A EQU 1
B EQU 2
AB EQY 4
BA EGU 108
BX EQY 208
xB EGY 408
E EQY 1008
XA EQU 2008
AX EQU 4008
N EQU 10008
X EQy 200000008
CBPY MACRS b
K NARG
L EQU 0
M EQU 1
RPT K
l. EQY lL*D (M)
M EQU M+l
ENDR
DATA 4600000B+L
ENDM
1F ARMF
ARMI MACRE Ds AIR; PBT D(1); ENDM
ELSF H
ARMI MACR®; ENDM
ENDF

ENTRY MACR® LJENTCNT NARGs RPT ENTCNTL(ENTCNT) EXT

ENTCNT EQU ENTCNT=1; ENDRj; ENDM

SETINT MACR® Aj; LDA =A(1); STA BLK31; ENDM

™Y MACRE LiL(1)eW EQU %3 RPT NTAPE; L(2) L(3)eB+*al(1)ew; ENDR; ENDM



RMFF
SMFF
READ

SMFF
RMFF

ECHR
ECHB

ECHVB
TRP

IF vi

MACRO; ENDM

MACRB; ENDM

MACRE DsGs1;G(3)) RSR; BRU #=1; ALR; POT =D(3)/1008

EBD* 10000B; DATA 10SDE+D(1)/2000B(AND)37B+D(2)/40000B(AND)3#40R
PBT =sD(1)(AND)1777B#40000B+D(2) (AND)37777B; RRF; RSR; BRY #=}
RSE; BRU G(1)s CETE; BRU G(1)3 ENDM

ELSF 1

MACRE D; DATA 234006B+D(1)%40B; ENDM

gagﬁﬁ D3 DATA 230006B+D(1)«40B; ENDM

MACREG NJECHRWD EQU ECHRWD*400B#N(1)eB}NECHR EQU NECHR+}

IF NECHR=23 DATA ECHRWDECHRWD EQYU OiNECHR EQU 0) ENDFj; ENDM
MACRG N;ECHVB EQU N(1)B; RPT N(2)s ECHR ECHV

EQU ECHVB+N(3); ENDR; ENDM

MACRS LIJENTCNT NARG) RPT ENTCONTL(ENTCNT) EQU TRAP

FRGT L(ENTCNT)JENTCNT EQYU ENTCNT=1; ENDR} ENDM

CACR

LBL
1LBL
*

*
*

* EXEC

EXECT
EXECP
BFFINT
*

*

.

DB

MACRS D D(2)

IF D(1): BRU PACACT; BRU PEST

ELSF 1; BRU PEST; BRYU PACACT) ENDF; ENDM

MACRS® D iLBL EQU D(2)s RPT D(2)3 LDA D{1)+1LBL=1} LRSH 6
EGY 1L.BL=1) ENDRjJ ENDM

ENTRY PBINTS

EQU 100008
EQU 100018
EQU 100028

MACRB DJENTCNT EQU D(1).B%200B+D(2)%1008

++40000000B+D(4) (AND) 1#40B+D(4) (AND)2%100000008

FORGT

RPT D(3)3 DATA ENTCNT;ENTCNT EQU ENTCNT+100B) ENDR; ENDM
MACRE DENTCNT NARG; RPT ENTCNT; FRGT D(ENTCNT)



ENTCNT EQU ENTCNT=1; ENDR; ENDM

FORGT CRXFsAlB,8PB,8RBsAMB,APB,AKB
FBRGT MBUFX,PNXF,LPXF

FBRGT
FBRGT
FORGT
FORGT
FBRGT
FBRGY
FBRGT
FORGT
FBRGT
FBRGT
FORGT
FBRGT
FREEZE
END

RTCNT,PNCNT, TCNT ) LPCNT

RTWTPNWT» TXWT

NTAPE s NL INK)NBUF X2 NBUF
NTRTRYSNTWTRY,NDTRY

NDDWsNDXW2NDBW

NFILE)UMSZ NTTYCATTYEWM
NPAC/NPPAR,NJBB/NJBBL1,NFQUINSQY
NPBP s NMEM)NSMEM,) NCMEM, NUMEM
NPUQINSEC,L2NSECINDRRAINSBND)NSAMNSMT
DBB,ENTCNT
SMIFILaSMBA,SMDRN,FBWRD,SMBFIL
BX8,BBP,BFP,BIN,BIC,BDN,BDC,BIP,BIA
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