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THIS SECTION OF SORT REPEATEDLY MERGES THE SORTED 
STRINGS PRODUCED BY PASS 1 UNTIL ONLY A SINGLE SORTED 
STRING REMAINS. JHE FINAL MERGE PASS WRITES THIS STRING 

JO THE OQUTPUT FALE. 

Copyright tc) iv7Ad. 1981. 
S&H Computer Sustems, Inc. 

Nashville, Tennessee USA 

Al] rights reserved. 

This software may nat be sold. distributed or otherwise made 
aveilable for use except as licensed by S&H Computer Systems, Inc. 

COBOL-Pius, SURT-Pius, RTSORT. TSX and TSX-Plus are registered 
trademarks of G&H Computer Systems, Inc. 

MACRO TO CAUSE ABCHT 

~-MACRO XXX cop 
XXX’COD = . 

MOV FOOD’. > RO 
CALL ACH T 
. ENDM KX® 

GLOBAL DEFINITIONS. 

. GLOBL SORTP2, P2TOP, P2PSITZ 

GLOBAL REFERENCES. 

.GLOBL RWDLEN, ABORT. FDS, CISRT2 

.GLOBL KTYPE, TOPMEM, RECL.EN, EOF BUF 

.GLOBL FILRN. FILST, MXFILS, MXFIL2 

.GLOUL FILNB, OHFEND, OBUFSZ 

.GLOBL NUMKY2, OBUF 1, OBUF2, OBUFSZ 

.GLOBL NX TELK, ORPOS, FLUSH, COMPAR 

.GLOBL DSKCVT. FLBLK, FILFL. 

.GLORL CUROFL, FTST, KSTRT 

.GLOBL BLIKFC, P2TERM. OWCNT 

.GLOBL ITYPE, RT&CR, RTSVLN 

.GLOBL, RTSCBL. RTSDBL, RTSFTN, RTSTXT 

.GLOBL RT#OS, RTSOR, RTSOX, RTSF II 

.GLOBL RTBRA, RT#RB 

.GLOBL GTYPE, FS INPL 

.GLOBL UVUEQ®, SFLAGS 

FILE MANAGEMENT TARKLES. 

MAMRG = AQ), i; ABSOLUTE MAX # OF FILES TO BE MERGED.
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000000 
000000 
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MXMRGe 

MRGL ST: 

LOu?: 

LOSER: 

FE: 

eT: 

RN: 

IRF OS: 

MRGEDA: 

é 

i GENERAL DATA. 
CR 

LF 

CTRL Z 

GRNTBL : 

GRNEND: 

NF ILE: 

NUMMRG- 

EMTEBLK: 

RC: 

Q: 

RQ: 

NXCHSLK: 

OFL INK: 

FINFLG: 

~~ — 
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. BLKW 

. BLKW 

. BLIW 

. BLIKW 
. BLKW 
. BLIAW 
. BLIAYW 
. BLKW 

i 

. WORD 

. WORD 

. WORD 

. WORD 

. BLKW 

. WORD 

. WORD 

. WORD 

. WORD 
. WORD 

. BYTE 

. EVEN 
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@RMXMRG 
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MXMEG 
MXMRG 
MXMRG 
MXM C 
MXMRG 
MXNRG 
MANRG 

19 
12 
ee 

iLIST OF FILES TO MERGE 
+ADDRESS OF RECORD (J). 
i INDEX TQ LOSER BELOW THIS NODE. 
iEXTERNAL BLOCK FORWARD LINK. 
i INTERNAL BLOCK FORWARD LINK. 
3RUN # THIS RECORD WILL CO IN. 
;CUR POINTER INTO BUFFER 
i ADDRESS OF FILE BUFFER 

iASCII CARRIAGE RETURN 
sASCII LINE FEED 
i CTRL-Z DIBOL EOF CHARACTER 
s;ADDRESS OF START OF GRANULE TBL. 
sEND OF GRANULE TABLE. 
3MAX # OF FILES WHICH CAN BE MERGED. 
;# OF FILES TO MERGE NEXT PASS. 
i SPACE FOR EMT ARGS 
iRUN # OF CURRENT RUN. 
i INDEX 10 CURRENT RECORD. 
iRUN # CURRENT RECORD WILL GO IN. 
i;ADDRESS OF NXT BLOCK TO OUTPUT. 
;LINK TO PREV RUNS IN FILE
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.SBITL FASS 2 INITIALIZATION 

i ALLOCATE AVATLABLE CORE SPACE. 

OOEAd OO4757 OOCO00G SORTPA: CALL CISRT2 iCHECK IN FOR OVERLAY BREAKPOINT 
OOOO O12701 005424’ MOV #PAVOP, RI iGET START OF FREE MEMORY SPACE. 

i SET UP GRANULE BIT TABLE. 
i; #& 1 IN THIS TABLE INDICATES THE CORRESPONDING 
i DISK GRANULE IS FREE. 

OOlLI4 O10O1G7F 177720 MOV Ri, GRNTBL. i SET START OF TABLE ADDRESS. 
OOISSO 016702 OOC000G MOV NXTBLE, Re iGET # OF DISK BLKS TO ALLOCATE. 

2 OO8fS64 042702 000017 ADD #0. >Re i CONVERT # OF BITS TO # OF WORDS. 
OOPE7O OOS ASR Re 
OObe7 eS OO6202 ASR Ri? 
OOLE74 006202 ASR Re? 
OOfS746 060102 ADD Ri. Re iGET ADDRESS OF END OF TABLE. 
OOPGOO O108267 177676 MOV Re. GRNEND 
OYUN O050r21 1: CLR (Hil) + iMARK ALL GRANULES AS BUSY. 
OOS 920108 CMP Ri, Ret 
OOIn1IO 103775 BLO 1s 

i 0 6oTHE LAST 2 GRANULES ARE ACTUALLY FREE 

OCiGie O1e7CeR 000002 MOV His Re 
OORGIS O16704 0000006 MOV NX TBLA, R4 
OO OO4767 004662 oF: CALL RELECRN iFREE THOSE GRANULES. 
OOP OOSGO4 DEC R4 
OOLTHO OO5002 DEC Fea 
OOLIG? 0038578 BGT of 

i ALLOCATE FILE 1/0 BUFFERS. 
OO1GS4 O16703 000000G MOV OBUF SZ, RS iGET SIZE OF TEMP FILE BUFFER. 
OO O101G7F OCoO00S 3: MOV Ri. ORUF I iALLOCATE OQUTPUT BUFFERS. 
O04 OS60801 ADD Rig. Rd 
OOS O101467 0000006 MOV Ri, OBFEND i;END OF BUFF I 
OOS? O1OIGF 0000006 MOV Ri, OBUFe 
OOPegs O460001 ADD Ras RI 

i> ALLOCATE FILE INPUT BUFFERS 

OOIGSS O05062 CLR Re i; COUNT # OF FILES ALLOCATED 
O01062 010162 000120° 4S: MOV R1,LOCC(R2) i; ALLOCATE RECORD BUFFER 
O0IGGS O66701 oocoONS ADD RWDLEN, R41 
OOIG72 O10I62 9010607 MoV Ri, MREBACR2) i: ALLOCATE FILE BUFFER 
OGII76 O066701 o000006 ADD OBUFSZ, R4 
001402 0201467 9000006 CMP Ri, TOPMEM ;HIT TOP OF MEMORY? 
001405 101005 BHI ae iBR IF YES 
001910 062702 o00002 ADD #2,R2 ;CQUNT ANOTHER FILE ALLOCATED 
G1414 O20227 000120 CMP R22, #MXMRE? i; ALLOCATED MAX ALLOWED? 

y O8FL450 1037460 BLO ag iBR IF NOT 
OO1422 006702 ap: ASR RP GET # OF FILES 
O81424 O10P47 177554 MOV R2, NFILES i; GAVE # OF FILES ALLOCATED 
001450 005067 1774600 CLR Ra ; INIT MISC PARAMETERS 
O01434 OO5047 177570 CLR RE 
091440 005067 17/546 CLR @ 
001444 OO5067 177566 CLR NXOELK 
Nid50 LOSOS7 177/556 CLRB FINFLG
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.SBTTL DECIDE STRATEGY FOR NEXT MERGE PASS 

3 3 THIS SECTION OF SORT DETERMINES THE STRATEGY 

4 j TO BE CARRIED OUT RY THE NEXT MERGE PASS. 

yy i GON ENTRY TO DOMRE THE CELL NUMMRG CONTAINS 

a i THE NUMBER OF FILES TO MERGE. FINFLG IS SET 
4 3 TO 1 IF THIS I8 THE FINAL MERGE. 

ct 3 
9 003454 005002 STRAT: CLR Re j;WILL GET MAX # OF RUNS IN ANY FILE 

10 OO1455 O05003 CLR RO ;WILL GET SUM OF RUNS IN ALL FILES. 

11 0034490 012704 0000006 MOV H#FILRWN, R4 i; TABLE WITH # GF RUNS IN EACH FILE. 

je? 001454 010405 MOV R4, 125 

13.0014455 062705 0000006 ADD HMXFIL2, RS iGET ADDRESS OF END OF TABLE. 

14 001472 012401 as: MOV {(R4)+,R] iGET # OF RUNS IN THIS FILE. 

19 OO1474 OF0201 CMP R2,R1 i SAVE HIGHEST NUMBER. 

hh OOF4756 00001 BHIS it 

ly OO1506 010102 MOV RY, Re 

18 O981002 060103 1$: ADD Ri. R3 iGET TOTAL NUMBER OF RUNS. 

17 OOf5O4 020405 CMP R4, RS iF INIGHED YET? 

2 093004 00771 BLO efi 

eb OOPBIO O202F 000002 CMP Re, #2 iMAX # OF RUNS > 27 

ee OOF1534 201030 BHI MAUMRG i BRANCH IF YES. 

2a OO8I515 O0O1413 BEQ PENMEG 

24 OOFf500 OR0RS7 1774460 CMP R33. NFILE2 i CAN WE DO FINAL MERGE? 

25 OO1824 101010 BHI PENMRG i; BRANCH IF NOT. 

wt 3 THIS IS FINAL MERGE. 

27 001585 105257 177510 INCB FINFLG i SET FINAL MERGE FLAG. 

eo OO183S O1L0ORG7 177450 MOV RQ. NUMMRG iSET # OF FILES TO MERGE. 

29 OO1534 O12P757 O0°0006 0000006 MOV HMXPILS, CUROFL 

B30 OO1544 000442 BR STRFE IN 3G0Q PERFORM MERGE. 

a4 j SEE IF THIS 18S NEXT TQ LAST MERGE. 

32 O0O1545 O16701 177432 PENMRG: MOV NFILES, Rd 

33 O0O4552 0063901 ASL. Ri iGET 2 TIMES # OF FILES WE CAN MERGE. 

34 OO1554 005301 DEC Rd iMINUS 1. 

359 OF35%4 O20301 CMP R3.R1 iWILL NEXT PASS FINISH FILE? 

34 OO15450 103006 BHIS MAJUMREG i; BRANCH IF NOT. 

wt? i THIS IS THE NEXT TO LAST MERGE. 

38 3 MERGE (SUMCRN) -NFILE2@+1) FILES. 

297 OOL5OS2 546703 177416 SUB NFILE2, RB 

40 091544 005203 INC R23 

AY OOTB70O O10R8467 177412 MOY RO. NUMMRE 

42 000574 000425 BR STRFEIN iGO DO THE MERGE. 

An 3 MERGE AS MANY FILES AS POSSIBLE ON THIS PASS. 

44 OOLS7h& 005001 MAJMRG: CLR Ri 

45 001600 O12704 0000006 MOV H#FOLRN, [4 i TABLE OF RUNS PER FILE. 

45 0091694 010405 MOV R4A.RG 
47 001505 O462705 O000006 ADD HMXFILA. RG 3 ADDRESS OF END OF TABLE. 
48 001812 009724 a: TST (R4)+ iDOES THIS FILE HAVE SOME RUNS? 
49 OOF7614 001401 BEG 14 iBRANCH IF IT’S EMPTY. 
5O 001614 O05201 INC 4 ;CQUNT # OF FILES THAT AREN‘’T EMPTY. 
O91 009620 O80405 1s: CMP R4,R5 iF INISHED? 

Se OOLSe2 103773 BLO ra) 
$3 001624 O20127 O00000G CMP Ri, #MXF ILS iMAX MERGE OF (MXFILS~-1). 
S4 OO8E50 103401 BLO 36 
oY OOPE9S 000001 DEC Rd 
OS OOL434 O20167 177044 os: CMP Ri, WFOILES iMAX MERGE OF (CNFILE2). 
27 OOF640 101402 BLOS Ahi



OY OGff42 

OF OOLS44 

SO O0960e 

PHAGE 2 MACRO VOS. O1b Monday 06-May-85 
FOR MEXT MERGE PASS 

177346 

77434 

177230 

MOV 
MOV 
ASL 

O146701 
OLOLS7 
OO O26 7 

4: 

STREIN: 

iv: 44 

NFTLEe Ma 
Ri. NUMNMRG 
NUMMRE 

Page 4 1 

Ne 

3 te! 

if 

abd at 

md 

E 

od 

+ 

+ 
# 

2 

OF FILES TO RE MERGED. 
* # OF FILES TO MERGE



SORTS Sree] 

INTTIALIZE bias 

tl 

OI SoS 

OO} S42 

001654 

OO1470 

OOF O72 

OOtE7S 
OOF 7 DO 

OOS 7 Ue! 

OO37045 

OO} 710 

O03714 

OO fo) 

O03 Fee? 

OOF 724 

OOF 3A? 

OOF AS 

OOF 74 

OO} ad 

OOLF aS 

OO vO 

QPF Og 
oe OOF US 

OOP 7 EO 

| OOLTF Se 
OO17 S45 

4 OOLTFE 
O17 74 

OO27 74 

Of 

One Ow 

OOO S 

OOOO 

OOo L4A 

OOO T&A 

Ome) 

OOF oe 

Oued} 

ONION 

OO? 

OO Ss 

OOO 

OO 

Oo ea) 
rae ey peat 

©) Che “} » ed 

7 OOO 
roe ie, ~ 

Ove fel 

PONE 

MEX TD 

105757 
001623 

O12 7 01 
00 5002 
020162 
101404 
OL0205 
O16e°01 
001405 
0462702 
O2027 
103754 
OLO547 
005265 
O16701 
105747 

001002 
00501 
00502 1 
OLO147 

O05001 
005002 
005003 
012700 
O20 35e 
101027 
103409 
009703 
OO 1424 
0200602 
101421 
ODES 7 
OO1L416 
OO 5004 
020401 
NO1406 
020054 
OO1410 
062704 
OO07 70 
016200 
OL 6200 
O10P0S 
062700 
O27 
103741 
OLO051 

177350 
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0000006 
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177300 
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INITIALIZE FOR NEXT MERGE PASS 

THIS SECTION OF SORT USES THE INFORMATION SET UP BY 

STRATEGY DECISION MAKER TO INITIALIZE TABLES WHICH 

TSTB 
BNE 

FINFLG 

PH 

ACTUAL MERGE. 

iFINAL MERGE? 
i BRANCH IF YES. 

i FIND WHICH FILE TO USE FOR OUTPUT. 
THE FILE WITH THE SMALLEST NUMBER OF RUNS IN IT. USE 

MOV #999, RI 

CLR Fa 

2s: CMP Ri. FILRNC(R2) 

BLOS 1 

MOV Re, RS 

MOV FILRN(R2), RI 

BEG 1O6 

16: ADD #2,Re2 

CMP Rit» BMX ILS 

BLO af 

10: MOV RS. CUROFL. 

INC FILRNCRS) 

OF: MOV QOBUFI, RI 

TSTB FINFELG 

BNE ee 3 

CLEAR (Rid+ 

CLR (Ri) + 

os: MOV Ri, GRPOS 

+ FIND THE NUMMRG/2 FILES WITH 
3 TO USE AS INPUT. 

Ji: 

CLR 
CLR 
CLR 
MOV 
CMP 
BHI 
BLO 
TST 
BEG 
CMP 
BLOS 
CMP 
BEG 
CLR 
CMP 
BEG 
CMP 
BEG 
ADD 
BR 
MOV 
MOV 
MOV 
ADD 
CMP 
BLO 
MOV 

Ri 
R2 
RQ 
#177777. RO 
R3, FILRNC(R2) 

aU 

i 

RO. FILND (Re) 
3h 

Ria» CUROFL. 

3 
R44 

R14, RI 
wh 
R22, MROLSOT CRA) 
ih 

Hots RA 
A 
FPILRNCRA). KS 
FILNBE (R22), RO 
Ree RG 
He. Ri 

Re. MXP IL 2 
Pas) 

RG, MRGLSGTCRI) 

i GAVE INDEX TO FILE 
iGET # OF SORTED RUNS IN FILE 
iCAN‘’T BEAT ZERO 
iMOVE GN TO NEXT FILE 
i CHECKED ALLY 

i SAVE INDEX TO OUTPUT FILE. 
i; ANOTHER RUN GOES TO THIS FILE. 
iGET ADDRESS OF IST OUTPUT BUF. 
37S THIS FINAL MERGE? 
3 BRANCH IF YES. 
i ZERO FLINK FIELD. 
i ZERO # OF BYTES IN BLOCK. 
iSAVE ADDRESS WHERE NXT REC GOES. 
THE LARGEST NUMBER OF RUNS 

i# OF FILES WE HAVE GOTTEN. 
34 OF FILE TO CHECK NEXT. 

sLOOK FOR SMALLEST # OF BLOCKS 
i SAVE LARGEST NUMBER GF RUNS. 

i TAKE 17 IF MORE RUNS 
33S THIS FIRST TIME THROUGH? 
3BR IF YES 
iSELECT FILE WITH SMALLEST # BLOCKS 

31S THIS THE OUTPUT FILE? 
i3F YES THEN CAN’T USE FOR INPUT. 
iSEE IF FILE IS ALREADY IN IN LIS. 
iAT END OF LIST? 
i BRANCH IF YES. 
iSEE IF IN LAIST. 
i IF YES THEN DON’T GET IT AGAIN. 

i SAVE # OF RUNS IN THIS FILE. 
iGET # OF BLOCKS IN FILE 
iSAVE INDEX TO FILE. 
MOVE ON TO NEXT FILE 
iCHECKED ALL FILES? 
* BRANCH IF NOT. 
iADD FILE TO INPUT LIST.
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OOOO 
177106 

177100 

0003050 ” 
OD0500 ” 
ONOSLO * 
OOD 40 ” 

OOOO ” 
901050” 
ODOT AD ¢ 
ON0000G 

000002 
175770 

17 7004 
177002 
177000 

177002 

DOCOOOG 
ODOQOOOGS 
004027 
NOOQ0OG 
OO0000G 

1/6744 
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; 

3 

; 

3 

i 

i 

i 

3 

TH: 

ADD 
CMP 
BLO 

He. qod 
Ri. NUM 
7% 

i COUNT 

s;@0QT ALL 

3’ BRANCH 
NRG 

YP i MORE FILE 
WE NEED? 

IF NOT. 

AT THIS POINT WE ARE ABOUT TO DO A MERGE FROM NUMMRG 

FILES WHOSE INDEX N 
THI: OUTPUT FILE WHOSE 

UMBERS ARE STORED 
INDEX NUMBER 15 

IN MRGLST TO 
IN CUROFL. 

FINFLG IS NON-ZOSROQ IF THIS IS THE FINAL MERGE. 

SET 

IRGSET: 

ae T 

UP MERGE TABLES. 
Mov NUMMRG. Ree iGET # OF FILES TO BE MERGED. 
ASR red iGET 1# # OF FILES TO BE MERGED 

MOV Rid, RD 
DEC Re? 
MOV Rw, RY iGET P ¢ NUMBER OF FILES TQ MERGE). 
ADD Res RB iGET Pt. (J=INDEX TO FILE). 
ASR Ri3 i (P+) 72 
ASL 3 i CONVERT TO WORD TABLE INDEX. 
MOV Res R4 GET wv. 
ASR R4 iGET JU/2. 
ASL R4 iCONVERT TO WORD TABLE INDEX. 
ASL Rie i; CONVERT J TO WORD TABLE INDEX. 
MOV R3.FECRe) i;SET UP EXTERNAL FLINK. 
MOV R4,FECR2) iSET UP INTERNAL FL INK. 
CLR RNCR2) i ZERO RUN # THIS REC WILL GO IN. 

MOV 2. LOGGER (Re) 
ASR et 
DEC ite? 
BGE eo) 

INITIALIZE FILE BUFFERS. 
CLR RI 
MOV MRGOLSTCR1). RS iGET FILE NUMBER. 
MOV MREBACRI), R4 iGE1 ADDRESS OF RUFFER FOR FILE. 
MOV R4, IRPOS(RI) i INITIALIZE RECORD POINTER 
MOV FILST(RG), (R4)+ i; SET UP STARTING DISK ADDRESS. 
CLR (RE) i ZERO # OF BYTES IN BLOCK. 

ADD He, RY 
CMP Ril, NUMMRG i; INITIALIZED ALL FILES? 
BLT OF i BRANCH IF WNCIT. 

CLR RG 
CLR G 
CLR RY 

UP OUTPUT FILL 

TSTB FOUN LG #18 THIS FINAL MERGE’ 
BNE me! iBR IF YES 
MOV CUROFL. ie iGET FILE INDEX # 
MOV FILST(R@), OFLINK: SAVE POINTER TO OTHER RUNS IN FILE 
CALL GE TCRN iGET A FREE CLUSTER 
MOV Ri, FILST (Re) iSET AS 1ST BLOCK OF FILE 
MDV Ri,PIL FL
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OOLOG1 
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016208 

O146702 
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N20208 

103421 
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140002 
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176734 
176734 

176726 

001006 
174706 
178700 

000144 

176574 

176596 
OOGC LAD * 
OOGN0G6 
OO0000G 

OOGO00G 

0000006 

ODO0002 
ONG694 
OQWOONOS 
OOOO00G 
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176544 
OOO LEO ” 
OOO 

900001 

174700 

O00G00G 

3 

3 ENTER ACTUAL. 

SRe: 

. SBTTL. 

MOV 
CMP 
BEG 
CMP 
BHI 
TST 
DEG 
JMP 
MOV 
TST 
BNE 
JMP 

}¥ 3 Q & & 

DO MERGE PASS 

MENGE ROUTINE. 

RC, Roi iDOES CURRENT RECORD GO 
R11. Ra i IN THIS RUN? 
RC i; BRANCH IF YES. 

RQ. #1 #HAVE WE HIT THE END OF FILE? 

es) i#BR IF YES 
RI 3315 THE INITIALIZATION RUN? 
i: i BRANCH IF YES 
Siri TN iNQ -~ WE’RE FINISHED 
RQ. RC i ADVANCE TO NEXT RUN. 
RQ i INITIALIZATION RUN? 
it *# BRANCH IF NOT 

oR 4 
i OUTPUT RECORD). 
1s: TSTS FINFLG FINAL OUTPUT MERGE? 

SNE re INMOYV i; BRANCH IF YES. 

i WE ARE MERGING TQ ANOTHER TEMP FILE 
i MOVE RECORD TO OUTPUT BUFFER. 

TMPMOV: MOV Q, Re iGET MERGE LIST FILE INDEX # 
MOV LOC (RA), Ra iGET APDR OF WINNER RECORD 
MOV ORPOS, Re iGET POINTER INTO OUTPUT BUFFER 
MOV OBFEND, KO iGET ADDRESS OF END OF BUFFER 
MOV R3,R4 iGET ADDRESS OF END OF RECORD 

ADD RECLEN, RA 
ef: CMP RB. R4 iMOVED ALL? 

BHIS AS iUR IF FINISHED MOVE 
CMP Re» ROS i#HIT END OF BUFFER? 
RLO 1s 3BR IF NOT 

s OUTPUT BUFFER IS FULL ~~ WRITE IT OUT 
MOV MBUF 1, RO iGET ADDRESS OF BUFFER 
SUB RO, Re iCALC # GF CHARS IN BUFFER 
MOV Re, 2tRO) iSTORE # BYTES IN BUFFER HEADER 
CALL CETGRIN iGET FREE DISK BLOCK 
MOV Ri, FLULK iSET FILE FLINK 
CALL PLUSH iWRITE OUT BUFFER 
MOV OBURF 1, Re iPQOINT TO START OF NEW RECORD 
ADD #4,Re iSKIP OQVER BUFFER HEADER WORDS 
MOV QOBFEND, RS iGET ADDRESS OF END OF BUFFER 

i CONTINUE MOVING RECORD . 
14: MOVE (RO)+,. (He) + iMOVE RECORD TO FILE BUFFER 

BNE oh 3HR IF NON-NULL CHAR 
BIT #RTSVLN. TTYPE iARE RECORDS VARIABLE LENGTH? 
BEG 0h s;HR IF NOT 

ah: MOV Re, ORPOS i SAVE OUTPUT BUFFER POINTER 

BR ri 

i 69MOVE 

PINMOV: 

RECORD TO FINAL QUTPUT BUFFER 

MOV 
MOV 
CALL 

QQ. Re iGET MERGE LIST INDEX # 
LOC(RA), R4 iGET ADDRESS OF WINNER RECORD 
DU PRIEC iMQVE RECORD TO OUTPUT BUFFER
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PQ Mieke Oe os 

Ped 3 GET NEXT RECORD FROM INPUT FILE. 
b5 ty ; 

50 000904 0146700 176520 GRA: MOY @, RO ;GE?T MERGE LIST FILE INDEX # 

41 007517 O16001 oOD0180" MOV LOC CRO), R1 iGET ADDRESS OF RECORD BUFFER 

Se OOP51h 016002 0007407 MOV TRPQOS(RO), Re iGET POINTER INTO INPUT BUFFER 

53 O0250e2 O016002 0010607 MOV MREBACRO), R3 iGET POINTER TQ INPUT BUFFER 

64 0089245 0660908 000002 ADD 2{(RG).RaA ;CET POINTER TQ END OF BUFFER 

659 OOf5S> O1010%S MOV Ri, RS ;GET ADDR OF END OF RECORD 

45 OOS O566705 92000006 ADD RECLEN, ft 

SF O0758O O8F0105 as: CMP Ri,RS iMQOVED ALL QF RECORD? 

S48 0062542 103173 BHIS Ot iBR IF YES 

SF 0025989 OP0203 AG: CMP R2,RB 3;HIT END OF BUFFER? 

7O O90545 103997 BLO ot 3; BR IF NOT 

74 i HIT END OF BUFFER -—- SEF IF THERE ARE MORE RECORDS IN SORTED RUN 

72 OO27500 O16700 1754595 MOV Q,RO iGET MERGE LIST FILE INDEX # 

73 008524 O16002 001060" MOV MRGBA(RO), Re iPOINT TO FILE BUFFER 

74 OOF 49 011203 MOV @R2,R3 iGET FILE FLINK FROM HEADER 

75 OOL8S2 100570 BMI ENDRUN i BR IF END OF SORTED RUN 

7h 3 READ IN NEXT BLOCK FROM FILE 

77 000564 010004 MOV RO. R4 ;RELEASE NEW GRANULE 

78 O0OL555 OQ04757 008414 CALL REL GRIN 

79 OOCMFe 016004 000000" MOV MRELST CRO), R4 iGET REAL FILE INDEX # 

S80 O62074h 005864 0000006 DEC FILNB (R44) iGAY 1 LESS BLOCK IN FILE 

Bi O07402 0047457 O00000G6 CALL DSKCVT iCV1 CLUSTER # TO FILE & BLOCK # 

G2 O02 e045 $READ R4,R2, QWCNT. RG >START READ FOR NEXT BLOCK 

QW OO. 740 SWAIT R4 iWAIT FOR COMPLETION 

84 OO80072 010703 MOV R2,R3 iGET ADDRESS OF BUFFER 

85 093974 046200 000002 ADB 2(R2),.R3 iGET ADDRESS OF END OF BUFFER 

96 O98100 0462702 000004 ADD #4,R2 iGET ADDR OF START OF DATA 

QB? Oogro#A OO0S17 BR AG 

8a 3 CONTINUE MOVING RECORD 

99 0093708 11°27 1 2s: MOVB (Reo+, (RD) + 

9O OO29O O0O12713 BNE 3H i BR IF NON-NULL RECORD 

91 OO3112 O3P74S7 OOCO0O00S O00000E BIT #RTEVLNG TTYPE i ARE RECORDS VARIABLE LENGTH? 

92 OO01L0 001507 BEG oh i BR IF NOT 

nt 3 PAD END OF VARIABLE LENGTH RECORDS WITH NULLS 

94 O0O3102 O0P0105 78: CMP Ri, RS sHIT END OF RECORD? 

a5 OOH 1OB0Ge BHIS Ot iBR IF YES 

94 OOFTPS& 105021 CLRB (Ri )+ sFILL WITH NULLS 

O7 OOSTBO O00774 BR ob 

oa i FINISHED RECORD MOVE 

997 OORT? O16700 176074 os: MOV Q, RO isGET MERGE LIST INDEX # 

100 OOSIMS O10260 0007407 MoV Re, IRPOS(RO) i SAVE POINTER INTO BUFFER 

101 OO0242 000414 BR SRAL. 

102? i 

107% i HIT END OF SORTED RUN 

104 i 
105 OO0144 012767 O00002 175062 ENDRUN: MOV #2, RO i GAY NO MORE RECORDS FROM FILE 

1045 O5OF7F7100 016004 0000007 MOV MRELSTCRO). R4 i@ET FILE INDEX NUMBER 

107 OOF154 0427039 100000 Bic #HLOOOOS, RB i CLEAR EOF FLAG 

108 OOSISe 0103964 o00000¢ MoV R33, FILSTCR4) i SAVE NEW FILE START ADDRESS 

109 0091455 005364 0000006 DEC CPILRN(R4) i GAY ONE LESS RUN IN FILE 

110 O8S°72 000403 BR SRS 

bid i 

tie 3 PUT THIS RECORD IN RUN #4 

1139 OO7F274 O1e767% 00000] WoO092 GRAAL: MOV H1.RQ 

114 i COMPARE NEW RECORD WITH PREVIOUS ONES.



SORT. 
DO MERGK 

lio 
114 
ii? 
L1G 
11° 
P20 
12] 

owe} 
j [hae 

12a 
24 
125 
124 
we 

120 
if? 
PaAQ 
ad 
Loe 
$39 
14 
Lao 
136 
137 
130 
Vay 
140 

SOT 
Oe ae a 
het oy 

Ore rae 

OTS 

Oo be 

Owed 

OO TS 

Le a reed 

OU 

OTD 

Cats ta 

OO aS 

Ome 40 

OO. 44 

OOo GN 

Ova G4 

Owes 

OO ad 

OT bods 

OOM ye 

Ooo 

OOO 

OOO 
Oodsls 

Ova 

Os ses 

- PHASE 2 

O16701 
O146104 
OOD 7O4 
OO100e8 
OOO01LE7 
OL670G 
OO1449 
OFO0I64 
101014 
OO1OaT 
016401 
O1S101 
O14703 
OL 6208! 
OOdS 77 
OOL2016 

OLS67O1 
OL S447 
O10154 
0146703 
0145467 
010364 

O1 64604 
OO07 G1 

MACRO VOSS. Olb Mondsu OS -May-Bo 17:46 

176024 
OOO35O * 

17/046 
175005 

OG0G20 ” 

OOOR AO ” 
O00} L0 ’ 
17575& 
OG LO ’ 
OOCOQ00G 

1735742 
OO0520 ¢ 
QO00620 ” 
175722 
OOOO ” 
OO00e240 * 

DOOGOO ¢ 

SRY: 

SRS: 

MOV 
MOV 
TST 
BNE 
JMP 
MOV 
BEG 
CMP 
BHI 
BNE 
MOV 
MoV 
MOV 
MOV 
CALL 
BGE 

4 - 

rin ae 2 Fret cy 

4 
FPECRID. R4 
Rb 
if 
sake? 
RQ, RB 
RY 
Ri. RNCR4) 
ds 
rity 
LOSER (R4),R1 
LOCCR1), RI 
QQ. RO 
LOC CRB). Re 
€COMPAR 
Ske 

INDEX TO NEW RECORD. 
iGET INDEX TO FATHER (7). 
iAT HEAD OF TREE? 
i BRANCH IF NOT 

i GE 

31S THIS INITIALIZATION RUN? 
iBRANCH IF YES. 
PRG: RNCT). 
iBR IF R@ORNCT?). 

iGET LOSERCT). 
iGET LOCCLOSERCT)}. 

iGET LOC(Q). 
iLOSER CT): @. 
iBR IF LOSER (T)>=@. 

i RECORD(Q) BECOMES NEW LOSER AT THIS LEVEL. 
if: 

3 MOVE 

SR?: 

MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
UP TREE, 
MOV 
BR 

RQ, R1 
RNIRGA. RG 
Ri, RNCR4A) 
QQ. Ra 
LOSER(R4),@ 
RO. LOGER (RA) 

CT 
FUCRd), R4 
Ses 

IS ADVANCED 

iRNOT) --2RQ. 

;RQ--SRNCT). 

iLOSER CT) --2@. 
i Q-->SLOSERC(T). 
TO NEXT HIGHER NODE) 
sFICTI -->T.



om peste 
Shih Py? 

POP MR: 

OOS 

Oa a 

OO AA 

OORT 

MAS 

OO 

OO 

OOR4SO 

Oats 

OOS fe 

OOS 7S 
Cn Ce oe Os ee aed 

OTe Mess Oe 

OO OEOS 

OOS de 

OU3715 

OOS4ID 

OO 4 

Owes 

OO Tao 

OO Tad 

OOD 

OO 4g 

OO OD 

OO at 

OOS GS 

O-PS 

OO dd 4 

OOF? 

OAT 4 

OOOO 

Shey pe 

+ OS aE 

105767 
OO L020 

O146703 
016702 
140102 
O1L0241 
O27 11 
OL6757 
OOS 7 
OOOLS? 

0145704 
OLG7O5 

0146700 
032700 
OO141e 
032700 
OOL4O7 
O32 700 
OO 1L4AOF 
112703 
OO / a7 

016700 
O32 700 
OOL41a 
N32700 
OO 1004 
032757 
OO 1004 
Lie7oa 
OO 767 
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175706 

OOOO 
OdOOOOGG 

OOO002 
400000 
175654 O000006 

DOOOOIGS 
175054 

OOOOOOGS 
QOGOIOG 

DOOOODONG 
ONOOOOC 

OOOOOOG 

OOO000G 

OOO) Ie? 

O08 502 

0000006 
OO0O000G 

0701018101610: 

OOOO OO0O000G 

OOOO: 

O00 442? 

5 ee et 2 ee ee MauvGs bf: 465 
ae . . 

Merge 

; END OF MERGIL-. 

ORF IN: TSTB FOINFILG iWAS THIS THE LAST MERGE’? 
BNE POINCLISs *BRANCH IF IT WAS. 

0 6CLOSE OUT TEMP FILE. 
MOV OBUF I. Rd iSET END OF RUN FLAG. 
MOV BRPOS, R2 iGET CURRENT BUFFER INSERT POINTER 
SUB Ri. Re iCALCULATE # CF BYTES IN BUFFER 
MOV Re, 2tRI) i STORE BYTE COUNT INTO BUFFER HEADER 
BIS HOO LOOOOOS, CRI) 
MOV OFLINK, FLELEK iCHAIN TQ PREVIOUS RUNS IN FILE 
CALL FLUSH iWRITE OUT LAST BLOCK. 
MP STRAT iDETERMINE FUTURE STRATEGY. 

Close out the final output (result) File. 

FINCLS: MOV ORPOS, RA iGET CURRENT OUTPUT BUFFER POINTER 
MoV QBFEND, RD ;>ADDRESS OF END OF OUTPUT BUFFER 

F See if we need to insert line-feed after last recard. 

MOV OTYPE, RO ;GET OUTPUT FILE TYPE FLAGS 

BIT HRTSCBLERTSEITN, RO ; COBOL OR FORTRAN FILE? 

BEG ae.) i BR IF NOT 

BIT #HRTERA, RO sRECORDING MODE ASCII? 

BEG Pak: i BR IF NOT 

GIT H#RTHOS,. RO i TIRGANT ZATION SEGUENTIAL’Y 

BEG ra) i BR IF NOT 

MOVB WLP. RG i INSERT LF 

CALL CHIT CHR 

3 See if we should insert caentrol-z at end of file. 

oF: MOV OTYPIE. RO i#GET FLAGS 
BIT HFRTSDBL. RO iDIBOL FILE? 
BEG PILL ST 3BR IF NOT 
BIT #RTSOS, RO i ORGANIZATION SEQUENTIAL? 
BNE af 3BR IF YES 
BIT HFSINPL, SFLAGS i INPLACE RANDOM FILE? 
BNE rIELSt iNQO CONTROL-Z IF YES 

as: MOVB HOTRLZ, RO i INSERT CONTROL -Z 

CALL QUTCHR
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DO MERGE eta 

J 

j j 
i! A Determine how ta fil cut end cf current buffer. 

wt 3 

GOOG O1S70R OO0O000e PRLS: MOV OTYPE, RG AGCET OUTPUT FILE TYPE FLAGS 
5 OGHDIG O8270R 0000006 BIT #RT#OS, RG iORCANIZATION = SEQUENTIAL? 
& Off2514 0015460 BEG ent iR IF NOT 
f 3 

i i Qutput arganization is sequential. 
t) 3 

10 0O09IS& OO4A767 OO2014 AS: CALL OQUTBUF sWRITE CURRENT BUFFER TO FILE 
if F Tf this is an inplace sort. Fill rest of File with nulls. 

1 i 

139 OO8Se2 O82767 Oo00dOoOs OO00006 BIT HPSINPL, SFLAGS > INPLACE SORT? 
14 OOFSSO O01002 BNE 1$ i BRANCH AROUND IF INPLACE 
1O O080R2 000167 001110 JMP CLSOUT ;JUMP IF NOT INPLACE SORT 
fs i Write nulis te remainder of File. 
17 OOS5US OO50P4 1%: CLR (R4)+ FILL BUFFER WITH NULLS 
18 06570 O70405 CMP R4, RG i FINISHED? 
9 O6O0S4o 1oa775 BLO 1h +BR IF NOT 
eo OCUD44 aE: $WRITE HFDS, OBUF 1. OWCNT. NXOBLK 
ed Of eee SWAT #EYA 
ee OO8FC4HOQ 1200062 BCC ad 
a OOF OOOLS7 000500 JMP CLSOUT iJUMP IF END OF FILE REACHED 
ete OLS ais 
25 OOfMIS O45767 O000008 175162 ADD BLKFC, NXCIRLK iADVANCE BLOCK # 
24 OOf654 000633 BR a iCONTINUGUE WRITING NULLS 
ry 

eit i Output organization is Relative. 
oy i 
30 O04054 O16703 0000006 at: NOV OTYPE. RG iGET QUYPUT FILE TYPE FLAGS 
31 004062 O32703 O00C0006 BIT HRTSDRL, RS iDIBOL FILE? 
BH OO80h4 001003 BNE 106 BR IF YES 
33 004070 O32702 0060006 BIT HRTSRA, RG sRECORDING MODE = ASCII? 
24 O04074 O01210 BNE 4S iIF YES THEN FILL REST OF FILE WITH NULLS 
35 OOf075 0392703 d00000¢ BIT HRT#CBL, RA iCOKROL BINARY RELATIVE FILE? 
25 004802 001605 BEG AG iBR IF NOT 
ws i 
38 i Fill COBOL relative organization binary file with deleted records. 
wD 3 

40 004104 016703 0000006 a8: MOV RECLEN, Ra iGET RECORD LENGTH 
AL OFP110O  OPOAOD CMP R4L RS i375 BUFFER FULL? 
49 OC41t12 103405 BLO bt i3BR IF NOT 
49 0041134 004757 0013440 CALL RLU i DUMP BUFFER 

Af OOOO LODGE BCC ib 
45 ODO4)82 O0O0167 O00%20 MP CLSOUT iUMP IF END OF FILE REACHED 
4S OO04105 010024 oF: MOV Ri, (RAD + i STORE DELETED-RECORD RECORD CONTSCL WORD 
AY OOF 150 O70405 7S: CMP R4,R5 i31S BUFFER FULL? 
49 00471802 103405 BLO ee iBR IF NOT 
49 OO8184 004767 001420 CALL RL CHET i DUMP BUFFER 
BO OO0O4140 1oOR8002 BCC C6 
51 008842 O001467 O0C500 JMP CLGOOUT iJUMNP IF END OF FILE HIT 
Ge OOPS OOG0e4 Ss: CLR CRA) + iPILbL RECORD WITH NULLS 
93 OOF 850 Q00003 DEC 03 
24 OO7152 0032466 BGT a 
oy OOFfS4 O00708 BR 8 C0 DO NEXT RECORD 
EZ. ; 

; Thas is a DIWQL yandom access File.



SOR Ye! 

GC MERGE 

wid 

we 

&O 

Sh 

be 

63 

4 

faba) 

46 

bf 

63 

ong 

FO 
74 
ow 

fut 

7 
74 
75 
rae 
77 
78 
79 
a0 
gi 
an 
gn 
a4 
a5 
ab 

OO LO 

OOF} S4 

OM LSS 

Ot ee 

O04 172 

O04) 74 

OOF ODN 

OOF CO4 

OOF 

OOS Le 

00d eh 

OO Oe 

OO sete! 

OO4 Ge4 

OO4GHO 

ODDS Ae? 

OOF EA 

OOBRLAO 

OOF ods 

OO ES 

OO 7 fee? 

O83 fo? 

0010G2 

O0017 

010403 
165703 
032703 
00100e! 
OOO) S7 

O01 O02 
056702 
bLieer4 
005203 
OR2703 
OO1373 

DOA TS a7 

OOOLS? 

HOO0IOOS OOOOOOG IOs: BIT 

BNE 

000450 MP 

14%: 

3 Resd in black 

MOV 

OOOO00G SUB 

OOF 2 7 BIT 

BRNE 

900436 JMP 

154: $WAIT 

READ 

SwAtyT 

MOV 

OOODOOIG ADD 

12h: MOVB 

INC 

000777 BIT 

BNE 

i Now write aut the 

OOCS7 2 Ih: CALL. 

CLSOGUT: $WATT 

OOOO00e JMP 

2 MACH: VOS Oh Monday G4 -May-SS 

F Tf this is 

i File beyond the sort output. 

Peo 46 FPegqe O-d 

inplace suart, 

#PSINPL, SFLAGS 

14% 
13% 

From File and 

R4,R3 

QOBUF LT, Ra 

#7 77,R3 

1S6 

13d 

HED 

preserve the cantents of the end of the 

i INPLACE SORT? 

3 JUMP IF NOT 

pad with original data. 
i;GE1 OFFSET WITHIN CURRENT BUFFER 

i ARE WE ON A BLOCK BOUNDARY NOW? 

iJUMP IF YES (DON’T NEED TO FILL THIS BLOCK) 

#FPDS, OBUF 2, QWCNT. NXOBLK 
#F 
R3,R2 
OBUFA2, Re 
(Red+, (RAD & 
iv ae 

W777. RA 

Lat 

GUT UF 

iGET POINTER INTO NEW BUFFER CORRESPONDING TO 
iGFFSET IN OLD BUFFER 
iFILL WITH ORIGINAL FILE DATA 

iREACHED BLOCK BOUNDARY YET? 
BR IF NOT 

last buffer loaad. 

i Close output File and terminate sort. 

HDS 
PRTERM 

iWAIT FOR LAST WRITE TO FINISH 
i TERMINATE THE SORT
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DO MERGE SACS 

j POT a ee mee ee ee ee etn aes a sn tent ests tee rst uit cena a ne cme ann aa tam aman ri am sa aa id tea er rma ame ee ey da wm Aan ng tr cmc at nc 

i i QUTREC is called te move the “pecord pointed to by R1 to the 
i 3 Final output file buffer. 
4 ; 

09 O04/44 010145 QOUTREC: MOV Ri,- CoP) 
& OO4770 0100456 MOV Ro, CEP ) 

Y OO47702 010346 MOV Ria, - CSP ) 
a 9043 74 010448 MOV R4, —-C5PF ) 
P OO49775 O10546 MOV RO, CP ) 

10 OO5000 0146704 0000006 MOY ORP(OS, R4 iGET CURRENT POINTER INTO OUTPUT BUFFER 
$1 GOHCO4 O15705 O000006 MOV OBFEND, R& iGET POINTER TQ END OF BUFFER 
12 00NC1O O16702 O000006 MOV RECLEN, Ra iGET SORT RECORD LENGTH 
13 3 

14 3 Determine recard tupe. 

1S 3 

16 000014 016700 O000006 MOV GOTYPE, RO iGET OUTPUT FILE TYPE FLAGS 
17 OOFHeO O8P700 Gd00006 BIT HRYSFE 1, RO iFILES-11i?7? 
18 005924 001404 BEG 3H i BRANCH IF NOT 
19 O6090e@6 O3°2700 d000006 BIT #RTSOS, RO ; SEQUENTIAL? 
20 OOOCR2 001133 BNE ORRS | i BRANCH TO FILES-11 SEQUENTIAL 
21 005024 000422 BR ORF L i BRANCH TO FILES~11 RELATIVE 
2e 000035 032700 0000006 3: BIT #RTSCBL, RO iCOBOL FILE’? 
2g 000042 001404 BEG 1 iBR IF NOT 
24 005044 02327600 9000006 BIT HRTSRA, RO iCOBOL ASCII FILE? 
25 OOS 001066 BNE ORCA ;BR IF YES 
eo OO50n2 000064 BR ORCB i COBOL BINARY RECORD 
27 000054 032700 0000006 if: BIT #RTSFTN, RO iFILE TYPE = FORTRAN? 
28 OO5GhO 001404 BEG ae ;BR IF NOT 
29? 005052 O82700 O00C000C BIT #RTIGOR+RTISRBE, RO i RELATIVE OR BINARY? 
30 O0n055 OGO1001 BNE 2h i BR IF EITHER 
31 O080070 000456 BR ORCA i FORTRAN, SEQUENTIAL, 
32 000072 032767 0000006 0000006 24 BIT #RTSVLN, ITYPE i VARIABLE LENGTH INPUT RECORDS? 
33 OO5!100 001016 BNE ORVL iBR IF YES 
34 ; 

3h 3 Fixed length recerd. 

3h 3 

37 0081002 020405 ORF L: CMP R4,R5 31S OUTPUT BUFFER FULL? 
38 008104 103402 BLO 1 i BR IF NOT 
39 005104 004767 000425 CALL OUTBUF iFLUSH THE BUFFER 
40 005112 112124 i$: MOVB (Ri)+. (R4) + iMOVE RECORD TO OUTPUT BUFFER 
41 005114 005302 DEC Re iMOVE ALL OF RECORD 

42 008115 oO0g3gn71 BGT ORF L 
4 3 See if we shauld add CR-LF. 

44 005100 0327467 0000006 0000006 BIT #RTECR, OTYPE ;ADD CR-LF? 
45 0051245 001574 BEQ OREND iBR IF NOT 
4§ 005130 004767 001025 CALL ADDCR ;ADD CR-LF 

47 OO8134 oO00571 BR OREND 
48 3 

ag i Variable length record. 

nO ; 
Si 005194 112103 ORVL : MOVB (Rl)I+,R3B iGET NEXT CHAR FROM RECORD 
Se OOCT4O 001407 BEG rae iBR IF END OF RECORD HIT 
o3 005142 O20405 CMP R4,R5 ;QOUTPUT BUFFER FULL? 
54 005144 1039402 BLO 1+ i BR IF NOT 
59 OO5145 004757 000355 CALL OUTBUF i FLUSH BUFFER 
95 OO5152 110324 1%: MOVB RB. (R4)+ iMOVE CHAR TO QUTPUT BUFFER 
we? OODIS4 008302 DEC Re i CONTINUE MOVING RECORD



SORT 2? 
DO MERGE 

re 
oF 
60 
é1 
b2 
6a 
54 
69 
&4 
&7 
6G 
b59 
70 
71 
Fe 

ee a 

wa gi, £2 OF 
plete S 

OUTIL oS 

005160 
OO0O0165 
OO2170 
005172 
000174 
005200 
000804 
OOSLOS 

005210 
OORT 
OOUL0 
O0SL2a4 

> PHASE 

003057 

O32757 
001010 
005702 
001406 
112703 
004767 
005302 
003374 

032767 
001540 
004767 
000535 

OOCO00EG OO0000G 

000040 
000742 

0000006 9000006 

000735 

1 MACRO VOS. Olb Manday OS-May-85 17: 44 Page GF-1 

BGT ORV 
3 If output organization = relative. pad with blanks to full record 
2S: BIT #RTSVLN, OTYPE iALLOW SHORT OUTPUT RECORDS? 

BNE 3 ;BR IF YES 
TST Re iNEED PADDING? 
BEG ot iBR IF NOT 
MOVB #/ J RB iGET PADDING SPACE 

4G: CALL OUTCHR i; STORE BLANKS INTO END OF RECORD 
DEC Ra iPAD TO FULL RECORD LENGTH 

BGT 4% 
3 Insert carriage-return line-feed. 
3S: BIT #HRTSCR, OTYPE iNEED TO INSERT CR-LF? 

BEG ORGND 3BR IF NOT 
CALL ADDCR i INSERT CR-LF 

BR OREND 

length.



SORT? SORT 
DO MERGE PALS 

“
O
C
O
D
 

a 
fe
 

to
 
h
o
e
 

10 

OOde 24S 
OUD eae 
008236 
OID 
OO S42 
OOS 044 
O0084S 
OOS252 
O00 54 
OOD236 

OOS24a0 
OO UE aA 
OObeE FO 
OOD a 
OO Tt 74 
QO0300 
OOM 204 
OOOO 
OOU51O 
OOM L4 
OOD eo 

~~ PHASE 

112703 
004767 
112103 
001407 
020405 
103402 
004757 
110324 
005302 
003367 

O82 767 
001010 
O07 02 
001406 
112703 
N04747 
005202 
003274 
112703 
004767 
000477 

= MACRO VOS. O1b Manday O&-May-85 17: 45 

000012 
000710 

0900256 

OOI0006 O000006 

000040 
000642 

OO001S 
000626 

j 

i 

ORCA: 

1%: 

46: 

COBOL ascii 

MOVB 
CALL 
MOVE 
BEG 
CMP 
BLO 
CALL 
MOVB 
DEC 
BGT 

If file organization is Relative, 
BIT 
BNE 
TST 
BEG 
MOVB 
CALL 
DEC 
BGT 
MOVB 
CALL 
BR 

record. 

#LFLRG 
OUT CHR 

Page 10 

(And FORTRAN sequential, 

(Rid+,R3 
3S 
R4,R9 

aS 
OUT BUF 
RB, (R4 

Riz 

lf 

) -- 

#RTEVLN, OTYPE 
AS 
Re 
At 
#° RG 
OUTCHR 
Re 
wh 
HOR. RO 
OUTCHR 
OREND 

escii record) 

i INSERT LEADING LINE-FEED 

iGET NEXT CHAR FROM RECORD 
iBR IF END OF RECORD REACHED 
iQUTPUT BUFFER FULL? 
3 BR IF NOT 
i; FLUSH BUFFER 
iMOVE CHAR TO OUTPUT BUFFER 
iMORE TO MOVE? 
iBR IF YES 

pad with blanks to full record length. 
;ALLOW SHORT QUTPUT RECORDS? 
iBR IF YES 
;DO WE NEED PADDING? 
iBR IF NOT 
iGET PADDING BLANK 
i INSERT BLANKS 
iFILL RECORD FILLED 

iNOW INSERT CR



SORT? 
DO MERGE fF 

OO ee? 
Ot et} 

OOD UO 
OL 0 bac ey 
ODS Ua4 
Oo004 
OOTIA 
OUT U4G 
OOlNO 
OOD 
OOO 4 

OO od 

OU od 
OOOLES 

OOUUT7O 
oonL72 
OOSN74 
oOnagD 
Oa 
oon4qo4 

OOO4)O 

OO cE I 4 

OGL 

Ould 

OD of te? 

OOM 

OO04 IO 

OV Tad 

OOO 

OO0G4a 

OOD4AA4G 

ODT! 

p OME 

OOlT oF 

OES 

OO PEO 

OO Tf 7 

OO aS 

OOnATO 

Oya s4 

OU ATS 

OT} 

OOr oe 

OL DO} 

OOSLO4 
040704 

010103 
0460203 
032767 
001405 
105743 
001010 
005302 
003374 
0004095 

122743 
O0O10G8 
OOD WOE 
003373 

O2OAOD 
109402 
OOS G7 
O1O24 
OO1407 
020405 
103-102 
DONTE? 
l1eie4 
OO Sd02 
OOS I 
000436 

O4270e! 
O32 767 
OO 1007 

QO10103 
0460203 
0005743 
001003 
1462702 
OOGS7S 

O2O0405 
19039402 
OO4FS7 
010014 
O07 74 
OO S20 
OO1LAO? 
OP OTOS 
103402 
O04 o7 
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O0G001 

OB0000G 0000006 

000040 

O00140 

O01 24 

OO0001 
VOOO00G OO0000G 

OOOO 2? 

ONO00S2 

100000 

GOOO RO 

FILES~-11 

ORRS: INC 

i. ey 
Af l fbi 

sequential 

Paeae U4] 

access 

;ROUND BUFFER POINTER TO NEXT 
i WORD 

;GE1T ADDRESS OF RECORD 
iPOINT PAST LAST WORD OF RECORD 
is BINARY MODE’ 
3; BRANCH IF NOT 
i SCAN OFF TRAILING NULL WORDS 
iBR IF REACHED NON-NULL 
iKEEP TRACK OF RECORD LENGTH 
iBR IF MORE TO CHECK 

iIS OUTPUT BUFFER FULL? 
iBR IF NOT 
iFLUSH RUFFER 

i STORE RECORD LENGTH 
3BR IF NONE 
i OUTPUT BUFFER FULL? 
i;BR IF NOT 
FLUSH BUFFER 
iMNQVE RECORD TO OUTPUT BUFFER 

R4 
BIc #1LR4 

i Strip trailing nulls or blanks. 

MOV Ri, R3 
ADD Ri, RGB 
BIT #PRTBRYE, OTYPE 

BEG 7S 
2s: TSTB “(RWQ) 

BNE 1% 
DEC Nae 
BGT ot 
BR is 

is ASCII recarding made 
78: CMPRB #’ . ~t{RA) 

BNE 1b 
DEC Re 
BGT 74 

i Record size ward. 

1$: CMP RA, RO 
BLO 6 
CALL OUTRUF 

QS: MOV Ne. CRA + 
BEG of 

ve: CMP R4,.R5 
BLO AG 
CALL OUT BUF 

4: MOVE C(Ri+, (R4+ 
DEC Re 
BGT ae 

OF: BR CHUN 

s; COBOL Binaru 

ORCE: BIC 
BIT 
BNE 

record. 

#1.R2 
#RTHOR, OTYPE 
16 

i Strip trailing nulis. 
MOV 
ADD 

ee: TST 
BNE 
SUB 
BGT 

3 Ruald record 

1S: CMP 
BLO 
CALL 

i$: MOV 
BIS 
ASR 
BEQ@ 

a8: CMP 
BLO 
CALL. 

R1,R3 
Re, RB 
~€RB) 
1% 
#2.R2 
os 

cantral ward. 

R4,R9 

8 

OU TRUE 

Ra, (R4) 

#IOOOOO, (RAD + 
Re 

“s‘6 

R44 RS 

L5 

CHITRUF 

iMAKE SURE RECORD LENGTH IS EVEN 
i; ORGANIZATION = RELATIVE’ 
3BR IF YES 

GET ADDRESS OF RECORD 
iPQINT PAST LAST WORD OF RECORD 
iSCAN OFF TRAILING NULL WORDS 
i3HR IF REACHED NON-NULL 
iKEEP TRACK OF RECORD LENGTH 
iBR IF MORE 10 CHECK 

#IS OUTPUT BUFFER FULL? 
iBR IF NOT 
i FLUSH BUFFER 
i STORE RECORD LENGTH 
sSET RECORD-EXISTS FLAG 
iGET # WORDS IN RECORD 
iBR IF NONE 
iQUTPUT BUFFER FULL ? 
3RR IF NOT 
FLUSH BUFFER



SUR Te 
DO NEREE 

er ae 

Peg fos 

GO: bar 

OO Tee 

Oe j4 

Ovo dd 

OOOO 

Oa ell 

OOD ets 

OOO 

One 

OOa ts NA} 

Oleh. Dds 

| PHASE 

Oeict4 

OO GL IOe 

OO 1 

OOO FOO 

OLOIS?7 
OL bO 
OF PAO 
O12603 
O12 ae 
O12hO1 
OOOO S 
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OOOO 

4B: 

ov: 

i 

A Finished 

ORI-ND: 

MOV 
DEC 
BST 
BR 

MOV 
MOY 
MOV 
MOV 
MOV 
MOV 
RETURIM 

Podge 

(Ri+, CRD E 

2,7 

rh 

CHEE IED 

R4, ORPOS 

(5M )+,R0 

(hh). R4 

(Sh)4, R44 

(SP) +, RO 

(SP) +, 8] 

li-i 

i MOVE RECORD 

moving record ta output buf fer. 

1G OUTPUT BUFFER 

AGAVE OUTPUT BUFFER POINTER



FC 
aed be? F 

DG 

erty Olires | 

MERGE  Pagyr 04 

OOO 

OO 

4 OOS 

14 OOD SS 

io 

1é 

i? 

Lu 

19 

2t) 

ed 

ee! 

ek 

24] 

eu 

as 

ae ODT EAD 

2a OO nS SA 

29 OOTWSS 

a0 OO Foe 

ai OOO F/G 

32 OONFOS 

aa OOD de 

a} OF 14 

ao OU, I 

OOSO72 

OOS, 4 

OOS 1TOD 

Os | OF 

OOS Do 

OO] be? 

OOGS1L1S 

OO 1 crat 

Os fo 

OO% doe 

OG | aS 

904140 

Ons Pag 

DOA SST 

103004 

OOO2OF 

1O80e3 
O32704 
ONLI 
1O00e4 
146704 
OO L477 
004204 

1023424 

052704 

042704 

O0D0RG4 

OSO04 47 

014704 
0167457 
010447 
OLO48OS 
0446705 
010567 
OO0041 
OOO 7 

ag PUM ryt bh ann aed _ pee soe oma we bot 

PoVOG Oh Mendou Of -Mayeco if 4a Pene ie 

; QUYBUF is called to write the current output buffer to the final output file. 
i An abort occurs if the cutput file averflaws. 

3 Inputs: 
; R4 = Pointer ta end of data in buffer. 

i OBUF1 = Pointer ta start of buffer. 

Cutpute: 

3 R4 = Address of start of Fresh buffer. 

RS = Address af end of buffer. 

OUTBUF: CALL RECT i TRY TO WRITE BUFFER TO FILE 

BoC 1h iBR IF NO OVERFLOW 

XXX dé iFILE CIVERFLOW 

I$: RETURN 

called to write the current buffer full of data up to 
the end of the current output File. 

if the end of File is reached. 

> RLOUT is 
3 (but not beuand) 

i The c~flaq is set 

5 Inputs: 
3 R4 = Address 

3 OBUF1 = 
i Outputs: 

on returt 

end af data in current cutput buffer. 

of current output buffer. 

of 

Address 

3 R4 = Address of start of fresh buffer. 

j RS = Address of end of buffer. 

RLCUWT : SwATT HEPDA iWAIT FOR LAST WRITE TO FINISH 

BCS OF i BR IF ERROR 

OOOO t i¢: BIT #1,R4 33185 R4 ON EVEN BYTE BOUNDARY? 

BEG ot iHR IF YES 

CLRB {R4) 4 iPUT IN NULL 

OOOOIOG ap: SuB OBUF 1. R4 iCET # BYTES IN BUFFER 

BEG oo: ij BR IF BUFFER EMPTY 

ASR FR 4 3CET # WORDS IN BUFFER 

$WRITE #HFDS. OBUF 1, R4, NXOBLK 

BCS Of i;BR IF HIT END OF FILE 

OOORF 7 ADD #377, R4 i; HOUND # WORDS UP TO BLOCK BOUNDARY 

000377 BIC HATS RA 

SWAB R4 iGET # BLOCKS WRITTEN 

173124 ADD R4, NXOBL IA i ADVANCE FILE BLOCK COUNTER 

i Set up new buffer pointers. 
OOOO00E 3: MaOV OBUF 2, RA iGET ADDRESS OF NEW BUFFER 

OoC000G GO0000¢ MOV BUF 1, OBUFA i; SWITCH BUFFERS 

DOUOOOG MoV RA, CBU I 

MOV Ra, RO 

OOOOOOS ADD QBUFSZ, RS iGCET ADDRESS OF END OF BUFFERR 

OG0000E NOV RO, G3P END 

CLC i GAY NOT AT END OF FILE 

DH: RETURN



SOR Pe? 
DG MER GH 

Sot] 
rp pees 
Pe oy 

OM bad 

OOS GO 

GS | tees 

OOS1 OA 

OOS 1 40 

OOS dae 

OOS14S4 

OG FO 

OO. 74 

OSLO 

OM ATO 

OOS ss 

- PHASE 

020109 

103402 

OOS? 

1jO8e4 

OOOO 

O10846 
O12708 
O04 7&7 
O12703 
O04 /S7 
042503 
DOO 207 

ae MACKE 

177342 

OOOO] S 
77732 
ONO012 
177/742 

cajled to piece the character in Ro in the output buffer. > OUTCHR is 
; Inputs: 

; R4o = Pointer inte cutput buffer. 
j RE = Address af end of output buffer. 

OU 

1: 

ADDCR: 

TCHR: CMP R4,R5 

BLO 1h 

CALL CIT BUF 

MOVE Ra. (R4) + 

RETURN 

At ete S08 Ae S0E Lute Aence SOHte SoRNe SmE OREN SOHeR Fane) CONDR emten Otte SOPSE ChENE ATAEO ANAT Ronee Seay HOE mente arene EgFIe UPR rine Ching IGE nue "ory Mom OA AEE PUBIS Slee S1.8w Sagem erage etLee &aNm Lenny 2: 

31S OVIPUT BUFFER FULL ? 
;BR IF NOT 
#FLUSH THE BUFFER 
iMOVE CHAR TO OUTPUT BUFFER 

ree ORES eee. Renee eheee Fate TELE rend Obee COE TemIE Lh SEIOD OUEHe FONE HE TTE “TURD —eei “Se Meebo en: BON SEE Ce Enh aEelD ORenS TONE ROR AneeS mee pene 

ADDCR is called to insett Carriage-return & Line~-feed into the 

current output buffer. 
Inputs: 

RG = = Pointer 

R5 = Address 

MOV Rd. CP ) 
#CRS RG 
OUT CH 
HLF RO 
OUT CHR 

MOV (EP )+, RO 
RETURN 

into autput buffer. 

of end of output buffer. 

i; INSERT CR 

i INSERT LF
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race pont 

fai. y 
wee ON i 

SUEROIUT TR 4 
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OO de! 

OC ATI 4 

OOSIIG 

OO 4c 

OCs 

OOSERO 

OOS ea 

OOS Sd 

OOo AS 

OOATAO 

POOR 

OOAT AY 

OMe Sas 

OOSCRD 

OO fee 

OOS. O44 

OOGL2hO 

OO T Ee 4 

O9GlSA 

OO Ale OD 

OO ea? 

OAS 74 

OOS AS 

OOS OID 

OO? 

OOo 

Oe lS 

OOSTLO 

OOS I 4 

OOS 4 

OAD 

OOS ee? 

OOS Tey 

Oates 

OO TRO 

OO STS 

OO Ys 

OO eas 

OTE? 

QO TT? 

Olena Mer: 2 

OHO GAGS 

OOo EO 

OOS THa 

ODE ToS 

OE Ted 

Ooo ae 

OL0D146 
O10046 
010401 
042701 
O17 Oe 
0004 Oe 
00041 
OO SOOe 
000801 
OO 374 
O10401 
OO GLO 
006201 
OO 5201 
N0OS201 
O04001 
045701 
020147 
O0R052 
O3OL2I 1 
001000 
O5O0244) 
O12 h02 
O125O1 
000207 

OL10L46 

OL1OR46 

010446 

OL4S701 

OOo; LI 

001776 

OL14102 

005003 

005102 

1039402 

005203 

0007 74 

010004 

N0O0V4I 

ON S002 

O0ORO3 

OO FTIT 4A 

O1Ooe11 

146701 

NO SAOY 

OO STOOL 

OO GMO 

O4S50401 

‘ ws 
mi MAO VOB Gib Raondesu 

L777 60 
1OO0000 

172664 

172624 

~ 
eh
 

eT
 

REL GRN: 

1#: 

rawr 

aay “Aha yi 

. SBTTL 

MOV 
MoV 
MOV 
Bic 
MOV 
BR 
CLC 
ROR 
DEC 
BGE 
MOV 
ASR 
ASR 
ASR 
ASR 
ASL 
ADD 
CMP 
BGE 
BIT 
BNE 
BIS 
MOV 
MOV 
RETURN 

pow ee 

BY. Meio 

SURO INES 

Foi. ~ CSF?) 

Rade CP} 

R45 RI 

HOC OLS 77 S02, RI 

#OCOLOOQOOOS, Re 

1 

Ra 

Rd 

ae) 

R4, RI 

RI 

Rd 

id 

Ri 

Rd 

GRNTBL. Rd 

Ri. GRNEND 

REL OVP 

Re, (RQ) 

REL OVE 

Ri, (RG) 

(SP)+, Re 

(Sh)+,R1 

ROUTINE TO FREE THE DISK BLOCK WHOSE 

R4 3S NOT ALTERED HY THE SUBROUTINE. 

ADDRESS 15 IN R4. 

i SAVE SOME REGISTERS. 

sGET DISK GRANULE #. 
;GET # OF BIT IN WORD. 

;POSITION BIT TO PROPER POSITION. 

iGET INDEX TO WORD. 
i {DIVIDE BY 15) 

sCVT TO BYTE INDEX 
iGET ADDRESS OF WORD. 
iDON’T GQ PAST END OF TABLE 

iGRANULE SHOULD BE BUSY NOW. 

iMARK GRANULE AS FREE. 
iRESTORE REGISTERS. 

ROUTINE TO GET THE ADDRESS OF A FREE DISK GRANULE. 

THE ADDRESS 

GE TCRN: 

14: 

MOV 
MOV 
MOV 
MOV 
TST 
BEQ@ 
MOV 
CLR 
ROL 
BCS 
INC 
BR 
MOY 
CLe 
ROR 
DEC 
BGE 
MOV 
SUB 
ASL 
ASL 
ASL 
ADD 

5 

R2,—-(5P) 
RG, ~(SP) 
4, —- CSP) 
GRNTBL, Ri 
(RL) + 
is 
“CRED, RP 
RB 
Re 
2 
RS 
2% 
RG, R4 

Ri 

Rt 
Ahi 

Rea. CRY) 

CRNTBL. Rd 

RI 

Ri 

4 

R4, RI 

RETURNED IN RI. 

i SAVE SOME REGISTERS. 

iGET ADDRESS GF START OF BIT TABLE. 
i;LOCK FOR WORD WITH FREE GRANULE. 
i BRANCH IF NONE IN THIS WORD. 

;GET FREE GRANULE BITS. 

i SEARCH FOR FREE GRAN BIT. 
i BRANCH WHEN FOUND. 
iKEEP TRACK OF ADDRESS. 

i SAVE RIT INDEX TO GRANULE. 
i MARK GRANULE AS USED NOW. 
#®REPOSITION BIT. 

iRESTORE WORD WITH GRANULE BUSY. 
iGET WORD INDEX. 
iCONVERT WORD TO BIT INDEX. 

;ADD IN BIT INDEX WITHIN WORD.
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SUBROUTINE 3 

5G OOAGh4 O8F0167 OG000006 CMP Ris WX PRLIN iMAKE SURE WE DON’T OVERFLOW. 

OF OOATIFY  OOGOO4 RGT CRs PMP i TEMP FILE OVERFLOW 

HO OO O12504 Mov (SP) +, R4 

Al OOS>74 O1260R MOV (SP), Ra 

SO OUSO7R OLE doe MOV (5), Kel 

SO OOOO  O00207 RETURN 

OP OU GO? CIV TMP : XXX 17 

Oh OUAGdro RELOVF: XXX 13 
4 

of OO S44 ¢ P2TOP = ft 

Of 0OS12 PST Z = PRLTOP--PARASE 
OG 00000! _ END



Laie ae era ¢ ry meaty t 
wage e Bact Pre DR a] 

Symbad ber: 

ERE ERE OG 
OOF aod 

QOPI 

LS rs 7 
EEE RE G 
O0OT3BO00 

OOG4aOYD 

OO000O 
EERE GC 

SBOP = 

ADDCR 

BELL a 

BIGES YT: 

RLKRC 

BUFFS] 2: 

MANET p=: 

CHNOQ = 

CISRT 2s 

CLSQUT O04444R 

COMPAR EKEEEE GC 

CR zs OOOOIS 

CSPCORs 00075 

CTRLZ = O0O003%2 

CUROFPL =: KEEEEE G 

DALKFC= OO000D 

DOMRGE OOTaS5R 

DSKCVT= KHEEEE GC 

EMTBLIK OOLGIOR 

ENDRUN OOR144R 

FOF RUF = KEHEERE G 

ERR = OOOO0S 

ERRLGCs 00002 

FD = RKEEHEE O 

FE OOO SOR 

Fy NOC SOO 

FULFL = EEREEER G 

FILLST O07 5043R 

FULNB == HEEEKE G 

PILRN ss ReERaEH G 

ARS. OOO 

0 f + y3 i 9) rs) 

SORT? 9 Ondane 

Errors deter:tesd: 

HEE Assembler 

Work Fale 

Wark 

gize 

BiZzeE 

Qiperating 

Elapsed tine: 

reeds: 

File wrates: 

of work file: 

af care paol: 

euetem: 

002 

OOO 

OO] 

OO 

0 

statistics 

fe) 
0) 

19783 
19432 
RT-11 

MACKO VOD. Ob Mondeu O4-May-do 

BELGE ss 
INCL SS 

2 TNMOV 
FLBLK = 
FLUSH = 
FIST = 
F$INPL= 
GETGRN 
2RNEND 
ORNTBL. 
HESARS= 
HBSDFS= 
HBSDIP= 
HB$DUP= 
HBERIUS= 
HRSRSZ= 
HDSDEV= 
HD$$SZ= 
IRPOS 
ITYPE 
JSH 
KSTRT 
KTYPE 
LF 
Le 
LOSER 
MAJMRE 
MRCBA 
MRCLST 

h
o
u
 

HW 
HH 

(Rid, 1. GBL. ABS, OVR) 
(kW. T,LCL, REL, CON) 
(Ri. I, CBL,. REL. OVR) 

Words 

Words 

DO: O00: 26. 34 

»DB4: CHSR PS. DA: CBSRTH. CRE=DK: CBSRTH, CBSRT&L/C 

HREEEE 

OO3375R 
OO1E42R 
002472R 
REEREE 
HHEREE 
HEKEIEE 
HEEREE 

OOS 302R 
OO1202R 
001 200R 
O00006 
000002 
O000R0 
000001 
o000R2 
000004 
000000 
000004 
0007 40R 
HREEER 

000044 
HHERHER 
HREERER 

OO0012 
O00120R 
O0O0L240R 
O01576R 
O01 060R 
O00000R 
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G 
GC 
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¢ 

Oe? 

Oo 

Oe? 

O02 

OO? 

O02 

002 

008 
O02 
OO 
O02 
002 

MROSET 
MXFILS= 
MXF IL2s= 
MXMRG 
MXMRG2= 
NFILE2 
NOERR = 
NUMKY2= 
NUMMRG 
NXOQBLK 
NXTBLK= 
OBFEND:= 
OBUFSZ= 
OBUF I = 
OBUF2 = 
OFL INK 
ORCA 
ORCB 
OREND 
ORFL 
ORPOS = 
ORRS 
ORVIL 
OTYPE = 
OUTBUF 
DUTCHR 
DUTREC 
OVLBIT= 
OVTMP 

o
j
 

ar Pesae 

OOP LOPR 
EHEREE CG 

EEEEEE CG 

000050 

OON01LO 

00) 204R 
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HHEEEE G 

O012045R 
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BHREEEE G 
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BREEEE G 

OOGILAIR 

OO0D136R 
BRHEHEE © 

OO5S40R 

OOS144R 
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OOLOOO 
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002 
002 
002 
002 

002 
002 

002! 
002 
002! 

002 

OWCNT = 
PENMRG 
PRSPO 
P2RASE= 
P2SIZ = 

? P2TERM= 
PeTOP = 
Q 
QhLEN = 
RC 
RECLEN= 
RELGRN 
REL OVE 
RL OUT 
RMON = 
RN 
RQ 
RSTSJB= 
RTSCBL= 
RT#CR = 
RT#DBL= 
RTS TN= 
RT#Fi1= 
RT$OR = 
RTSOS = 
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RYTSRB = 
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O04 545R 
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HHEEREE 
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HEEEEE 
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000404 
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RHEE 
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RT#VLN= 
7 RTI] = 
RWDLEN= 
SEVERR= 
SFLAGS= 
SORTP2 
SRF IN 
SRe 
SR3 
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SR4L 
SRS 
SRG6 
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STRAT 
STRFIN 
TMPMOV 
TOP MEM= 
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00!
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