SORTZ
Table

:"3 -

Ao

r

L

14~

H

oy o

SR

s PHAGE @ MACRUO VO3 O1h Monday O4-May-5D

of copteats

el mels e

[

PAGS 2 INITIALIZATION

DECIDE STHATEGY FOR NEXT MERGE PASES
INIITIALIZE FOR NEXT MERGE PASH

Do MERGE FAGS

SULROUTING S



i

e QUGEOO0
3

4

by

]

7

a

7
10
11
12
1
14
G
14
17
iR
177
=20
=1
2
23
24
20
2
27
=3
29
30
31
e
N
34
34
3d
a7z
aa
3%
40
41
42
44
44
45
46
47
44
44
50
91

e
Bt

54
54
3¢
o4
57

0000C0 7

00005H0

CPHAGE D OMACRD YOS 01h Mondoy U4 May -85 1744 Fage o

CTITLE  GORTA SORT —— PHASE &
L CBECT  GORTE
. ENARL. L€

P2RASE =

Mt N we Mmr e Mes Yms fee fes fes e Mea Cwe  Mr s tms fwe wa wr tws 4

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

Copyright (¢) 1780, 1981
5&%H Computer Systems, Inc.
Nashville:, Tennessee USA

All righte reserved.
This software may not be sold, distributed or otherwise made
available for use except as licensed by S&H Computer Systems, Inc.

COROL~Flus, SORT--Plus, RTSORT. TS8X ond T8X-Plus are registered
trademarks of G&H Computer Systems, Inc.

MACRO TO CAUSE ABORT

. MACREO XXX oD
XXX’'cOp = .

MoV #COD Y. L, RO

CALL ABURT

}
i
i
i

MXMRE = 40, s ARSOLUTE MAX # OF FILES 70 BE MERGED.

. END#M XXX
GLOBAL DEFINITIONS.

. eLOoBL SORTRE, P2TOP, PRSIZ
GLOBAL REFERENCES.

. BLOBL.  RWDLEN, ABORT, FD3, CISRTZ

. BLOBL  KTYPE, TOPMEM, RECLEN, EOFBUF
. GLOBL  FILRM, FILST, MXFILS, MXFIL2
. BLOBL  FILNB, GRFEND, OBUFSZ

. GLOBL  NUMKYZ, OBUF 1, OBUFZ, OBUFS?
. GLOBL.  NXTBLK, ORPOS, FLUSH, COMPAR
. GLOBL  DSKCVT, FLBLK, FILFL

. BLOBL CUROFL, FT$T, KSTRT

. GLOBL  BLKFC, P2TERM. OWCNT

. GLOBL.  ITYPE, RT$CR, RTSVLN

.GLOBL  RTHCBL., RT$DBL, RTSFTN: RT$TXT
. GLOBL  RTHOS, RTH0OR, RT$0X, RT$F11

. GLOBL RTHERA, RT$RB

. GLOBL  OTYPE, FSINPL

. GLAOBL  UEDF, SFLAGS

FILE MANAGEMENT TARLES.
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ot 000120 MXMREZ = & EMXMRG

o7 i

& Q00000 MRELST: . BLKW MXMRG s LIST OF FILES TO MERGE

&1 QG010 L0 . BLKW MXMEE ; ADDRESS OF RECORD(J).

bt QDDA LOSER: . BLKW MXMRE i INDEX 70O LOSER BELOW THIS NODE.
S QOO0 FE: . BLKW MXMRG i EXTERNAL BLOCK FORWARD LINK.

G4 OO0H00 F1: . BLKW MXMRE i INTERNAL BLOCK FORWARD L INK.

&8 QOO0 RN: . BLRKY MXMRE s RUN # THIS RECORD WILL GO IN.

G QODT7 40 IRFOS: . BLIAW MXMRE ; CUR POINTER INTO BUFFER

&7 000G MREDBA: . BLLKW MXMRE ; ADDRESS OF FILE BUFFER

&8 ;

6 i GENERAL DATA.

70 Q00015 CR = 15 iASCII CARRIAGE RETURN

71 [e02029 5 ¥4 LF = 12 ;ASCII LINE FEED

7 000032 CTRLZ == a2 ; CTRL~-Z DIBOL EOF CHARACTER

73 001000 000000 GRNTBL : . WORD 0 ; ADDRESS OF START OF GRANULE TBL.
74 Qoi20r 000000 GRNEND: . WORD O ; END OF GRANULE TABLE.

75 001204 000000 NFILEZ: . WORD O sMaX # OF FILES WHICH CAN BE MERGED.
76 0012046 000000 NUMMRE: . WORD O s # OF FILES TO MERGE NEXT PASS.
77 001210 EMTBLK: . BLKW 10 i BPACE FOR EMT ARGS

7R 001200 Q00000 RC: . WORD O i RUN # OF CURRENT RUN.

77 001232 000000 Q: . WORD O P INDEX 70 CURRENT RECORD.

80 001034 000000 RQ: . WORD Q s RUN # CURRENT RECORD WILL 60 IN.
g1 0012356 000000 NXOBLK: . WORD O s ADDRESS OF NXT BLOCK TO OUTPUT.
a2 001240 000000 OFt INK: . WORD O sLINK 70O PREV RUNS IN FILE

a3 ;

a4 Q0 an Q0o FINFLEG: . BYTE O 3 1==3THIS I8 FINAL MERGE.

av . EVEN
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OR1870
QLIz72
001874
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00300
Q031304
O0io0s
QDIG10

QoG
O0iats
Q0§ e
001584
Qi 17830
QOILRE

003 334
001340
Q0344
00i74¢
ORiGH2
QO inns

Q0 360
001362
0010648
IR G
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0014610

1414
OO 5ed
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QOA 76T
012701

0103467
016702

QL2702
GOL)L,GF’
Q0 HE02
Q0 H202
060102
0102467
Q05021
020102
103775

1 "3"?(\’)
Q14704
0047467
005304
005302
Q03373

016703
0101467
060301
010167
010147
0460301

Q05006
010162
Q86701
010146
06H701
020167
101005
Q62702
O")O"‘)"l
1037460
006202
010267
D0O5067
QOBOLT
QOHO&KT
QO LOGT
1050467

-
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O0C0006
O0s424 7

177720
00G0006
000017

177676

000002
CO00006
Q046462

0000006
DCO000G

0000006
0000006

0001207
GOOQ006
0010607
0000006
0000006

0OG002
000120

177554
1775600
1727570
1775866
1775646
177566
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IMITIALIZATION

ALLOCATE AVUATLABLE CORE SPACE.

CcALL
MOV

SET UP GRANULE BIT

A 1IN THIS

CIBRTAZ
#P2TOP, R1
TABLE

s CHECK IN FOR OVERLAY BREAKFPOINT
s GET 8TART OF FREE MEMORY SPACE.

TABLE INDICA%ES THE CORRESPONDING
DISK GRAMULE 18 FREE.

Y R1, GRNTRL
MoV NXTBLK, R&2
ADD #15. ., R2
ASR R
ASR R
ASR Rz
ADD R1,R2
MOV R, GRMNEND
CLR (Ri)+
cMP R1, Rz
BLO 146
THE LAST 2 QRAMULES
MOV #il Re2
MOV NXTBLK: R4
CALL RELEGRN
DEC R4
DEC R
BGT el ]
ALLOCATE FILE 1/0 BUFFERS.
MOV OBUFSZ, R3
MOV R1, (BUFL
ADD R3: R1
MOV R1, OBFEND
MOV R1, QBUFZ
ADD R3: R1
ALLOCATE FILE INPUT BUFFERS
CLR Ra
MOV R1, LOCI(RE)
ADD RWDLEN, R1
MOV R1, MREBA (R
ADD OBUFGZ, R1
CMP w1, TOFMEM
BHI =
ADD #2, R2
CHMP Ra, #MXMRER
BLO 4
ASR R2
MOV R2, NFILED
CLR RQ
CLR RC
CLR @
CLR MXORLK
CLRB FINFLEG

i GET 8TART OF TABLE ADDRESS.
i GET # OF DISK BLKS TO ALLOCATE.
s CONVERT # OF BITS TO # OF WORDS.

i GET ADDRESS OF END OF TABLE.

s MARK ALL GRANULES AS BUSY.

ARE ACTUALLY FREE

i FREE THOSE GRANULES.

i GET 8l1ZE OF TEMP FFILE BUFFER.
» ALLOCATE OUTPUT BUFFERS.

i END OF BUFF1

 COUNT # OF FILES ALLOCATED
i ALLOCATE RECORD BUFFER

s ALLOCATE FILE BUFFER

PHIT TOP OF MEMORY?

i BR IF YES

s COUNT ANOTHER FILE ALLOCATED
i ALLOCATED MAX ALLOWED?

i BR IF NOT

i GET # OF FILES

i BAVE # OF FILES ALLOCATED

P INIT MISC PARAMETERS



SORTZ2 SO -- PHAGE 2 MACRO VO3 01b Monday O5-May -85 17: 44 Page 4
DECIDE STHATERY FOR NEXT MERGE PASS

1 CBRTTL DECIDE STRATEGY FUOR NEXT MERGE FPASSH

q i THIS SECTIOM OF SORT DETERMINES THE STRATEGY

4 i TG BE CARRIED QUT BY THE NEXT MERGE PAGS.

5 i ON ENTRY TO DOMRE THE CELL NUMMRG CONTAING

) i THE NUMBER OF FILES TO MERGE. FINFLGE IS SET

7 i TO 1 IF THIS I8 THE FINAL MERGE.

& H

Q 001454 005002 STRAT: CLR R s WILL GET MAX # OF RUNS IN ANY FILE
10 0014888 005003 CLR R3 s WILL 6ET SUM OF RUNS IN ALL FILES.
11 Q0360 012704 0000006 MOV #FILLRM, R4 ;s TABLE WITH # OF RUNS IN EACH FILE.
12 001444 010405 Moy R4, 15

13 0014848 042705 D000006 ADD BMXFIL.2, RS s GET ADDRESS OF END OF TABLE.

14 Q0ia72 012401 2% MOV {R4)Y+, R P EET # OF RUNS IN THIS FILE.

15 001474 020201 CMP Rz, R ; SAVE HIGHEST NUMBER.

S 001a7s 0 103001 BHIS 1+

1? Oo1s00 010102 MoV R1, R

18 001902 060103 14%:; ADD R1i,R3 ;GET TOTAL NUMBER OF RUNS.

17 001504 020405 CHMP R4, RS i FINISHED YET?
29 0030086 103771 BLO 2%
21 001510 020287 000002 CMP R2, #2 ; MAX # OF RUNS > 27¥
22 QUS4 101030 BHI MAJMRE ; BRANCH IF YES.
23 001n1s 001413 BEQ PENMRG
248 001500 00347 177440 CMP R3:, NFILEZ i CAN WE DO FINAL MERGE?
25 O01653g . 101010 BHI PENMRE s RBRANCH IF NOT.
26 i THIS 18 FINAL MERCE.
27 001528 10528687 177510 INCEB FINFLG ; SET FINAL MERGE FLAG.
20 031535 010367 177450 MOV R3: NUMMRE ;GET # OF FILES TO MERGE.
29 0015348 012767 0000006 0000006 MOV #HMYF LS, CUROFL

30 0Di1844 000442 BR STRFIN ; 80 PERFORM MERGE.

ad i BEE IF THIS I8 NEXT 70 LAST MERGE.

a8 001nas Q16701 177432 PENMRG: MOV NFILEZ R

33 O00i5he 006301 ASL R JGET 2 TIMES # OF FILES WE CAN MERGE.
34 001554 005301 DEC Rl s MINUS 1.
a3y oN15ha 020301 CMP R3,R1 i WILL NEXT PASS FINISH FILE?
3H QDI5H0 103006 BHIS MAJMRE i BRANCH IF NOT.
a7 i THIS IS5 THE NEXT TO LAST MERGE.
38 i MERGE (SUM{(RN)-NFILE2+1) FILES.
37 Q0IHHT 166703 177416 suB NFILEZ, R3
40 001564 005203 INC R3
41 QOIBRFD 010347 177412 MOV R3, NUMMRCE
40 001574 000424 BR STRFIN ; €0 DO THE MERGE.
44 i MERGE AS MapNY FILES A5 POSSIBLE ON THIS PASS.
44 QD576 005001 MAJUMRG: CLR R1
45 Q1000 012704 Q000006 Moy H#FILRN, R4 ; TABLE OF RUNS PER FILE.
44 OD1ADY 010405 MOV RARD
47 0014046 0462705 0000006 ADD BMXFIL2, RS ; ADDRESS OF END OF TABLE.
48 00i&l2 005724 P 5 TST {(R4)+ s DOES THIS FILE HAVE SOME RUNS?
&89 O0iA14G 001401 BEQ 16 s BRANCH IF IT’S EMPTY.

50 001&£16 005201 INC 71 ; COUNT # OF FILES THAT AREN‘T EMPTY.
51 QL&D QR0405 1%: cMP R4, RH i FINISHED?

B QDILZE2 1Q3773 BLO 2

53 001624 020127 0000006 CHMP Ri, #MXFILS s MAX MERGE OF (MXFILS~1).

54 0014 WW 103401 BLO b

5 OD1ER 008301 DEC Hi

O Ogi&ﬁq OR01467 177344 3% CHMP R, NFILES s MAX MERGE OF (NFILE2).

57 001640 101402 BLOS A%
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DECIDE BTRATHEY FOR MEXT MeREE PASS

40 OL&TF0L1 177336 MOV NFILEH
44 O10YGT 177334 4% MOV R 1, MUMMRE PARET # OF FILES 70O RBE MERGED.
He Q0667 177330 STRFIM: ASL MUMMRE sBET 2% # OF FILES TO MERGE
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INITTIALIZE FOR NEXT MERGE PASS

THIS SECTIOM OF SORT USES THE INFORMATION SET UFP BY
THI: STRATEGY DECISION MAKER TO INITIALIZE TABLES WHICH
ARE USED TO DO THE ACTUAL MERCGE.

TETH
BNE

FINFLE
P4

i FINAL MERGE?Y
i BRANCH IF YES.

FIND WHICH FILE T0 USE FOR OUTPUT.
USE THE FILE WITH THE SMALLEST NUMBER OF RUNS IN IT.

MOV
CLR
CMP
BLOS
MOV
MoV
BEG
ADD
CMP
BLO
: MoV
INC
MOV
TSTRH
BNE
CLR
CLR
MOV

#9997, . R

R
R1,FILEN{R2)
14

R2,RS
FILRN(RZ2).R1
104

#2, R2

Ra, #MXFILE
Pl

RS, CURDOFL.
FILRN(RS)
QOBUF1,R1
FINFI.G

a%

{(R1)+

(R1)+

R1, ORPOS

; BAVE INDEX 70 FILE

i GET # OF SORTED RUNS IN FILE
; CAN‘T BEAT ZERO

i MOVE ON 7O NEXT FILE

;s CHECKED aLL?

s BAVE INDEX TO OUTPUT FILE.

s ANOTHER RUN GOES TO THIS FILE.

; GET ADDRESS OF 18T OUTPUT BUF.

i I8 THIS FINAL MERGE?

;s BRANCH IF YES.

s ZERO FLINK FIELD.

s ZERO # OF BYTES IN BLOCK.

i 5AVE ADDREGSS WHERE NXT REC GOUES.

FIND THE NUMMRG/Z2 FILES WITH THE LARGEST NUMBER OF RUNS
TO USE AS INPUT.

CLR
CLR
CLR
MOV
CMP
BHI
BLO
87
BEG
CHP
BLOS
CMP
BEG
CLR
CHMP
BEQ
CMP
BEQ
ADD
BR
MOy
MOV
MOy
ADD
CMP
BLO
MOy

71

B2

RA
#$177777, RO
R3, FILRN(R)
3k

114

R3

3%

RO, FILNB(RZ)
3%

RZ2, CUROFL.

2%k

R4

R4, R

S

R, MRELST(R4)
3%

#:7, R4

L
FILRMN(R)Y, K3
FILMB(R2), RO
R2, RS

H2 K2

R, $MXFILZ
il

RO, MRELET (R1D)

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

s LOOKR FOR SMALLEST # OF BLOCKS
;i SAVE LARGEST NUMBER OF RUNS.

s TARE 1T IF MORE RUNS

;18 THIS FIRST TIME THROUGH?

s BR IF YES

s SELECT FILE WITH SMALLEST # BLOCKS

;I8 THIS THE OUTPUT FILE?

i IF YES THEN CAN’T USE FOR INPUT.

s SEE IF FILE IS ALREADY IN IN LIST.
s AT END OF LIST?

i BRANCH IF YES.

i BEE IF IN L1S8T.

s IF YES THEN DON'T GET IT AGAIN.

s BAVE # OF RUNS IN THIS FILE.
; CET # OF BLOCKS IN FILE

s BAVE TINDEX TO FILE.

s MOVE ON TO NEXT FILE

s CHECKED aALL FILES?Y

i BRANCH IF NOT.

pADD FILE T8 INPUT LIST.
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BE QOO0/D OLATOL ODDO0R ADD #Heds 11 s COUNT UF 1 MORE FILE

5 Q0074 Q20167 177106 CMP R1, MUMMRE ; 60T ALL WE NEED?

GO 000D 103706 BRLO A s BRANCH IF NOT.

&l i

&t ; AT THIS POINT WE ARE ABOUT TO DO A MERGE FROM NUMMREG

&t ; FILES WHOSE INDEX NUMRERS ARE STORED IN MRGLST TO

&b H THIY OUTPUT FILE WHOSE INDEX NUMBER 1S5 IN CUROFL.

G5 ; FINFLE IS5 MOM--ZFRO IF THIS IS8 THE FINAL MERGE.

& ;

&7 i SET UP MERGE TARLES.

H8 Q02108 Q14702 177100 MROSET: MOV MUMMRE, K2 ;BET # OF FILES TO BE MERGED.
&H9 Q0DiING 006202 ASR Ra s GFT 1+ # OF FILES TO BE MERGED
7O Q10 010205 MOV R2, RS

71 Ootie 005302 DEC fRe?

7 000114 010503 3% MOV RS,RB GET P { NUMBER OF FILES TQ MERGE).
73000118 0L0203 ADD sR3 i GET P+J (J=INDEX TO FILE).

74 O&?;?U 006203 ASR R3 s (P+) /2

75 006303 ASL R3 ; CONVERT TO WORD TABLE INDEX.
7 0!J~H4 010204 MOV Res R4 s BET

77 O002IeEe 006204 ASR 4 P RET J/s2.

78 002130 Q6304 ASL R4 s COMVERT 70 WORD TABLE INDEX.
77 001 006302 ASL R& s CONVERT J TO WORD TABLE INDEX.
80 002134 010362 0003607 MOV R3, FE{R2) s GET UP EXTERNAL FLINK.

a1 002140 010462 QOO5007 Mav R4, FI(R2) PSET UP INTERNAL FLINK.

a0 ooniaa 005062 0006207 CLR RN{RZ) s ZERO RUN # THIS REC WILL €0 IN.
83 OO ;3() 010262 0002407 MOV 2, LOGER (R2D)

84 QLI 5 OQHE02 ASR e

ah 007 r#h O063EC2 DEC R

36 05160 002355 BGE Ak

a7 ; INITIALIZE FILE RUFFERS.

as Qs 005001 CLR R

aw ooltad 016103 0000007 PE: MOV MRELST(RL). R3 ; GET FILE NUMBER.

0 OO2170 016104 0010607 MOV MREBA(R1), R4 ; GET ADDRESS OF RBUFFER FOR FILE.
gt 002174 0104461 Q007407 MOV R4, IRPOS(R1) ; INITIALYZE RECORD POINTER

22 Q0 016374 0000006 MOV FILST(R3), {(R4)Y+ ; SET UP STARTING DISK ADDRESS.
23 Q0504 005014 CLR (R4) ; ZERO # OF BYTES IN BLOCK.

94 00??3& 062701 000002 ADD #2, R1

Qn Qorele 020167 176770 CMP R1, NUMMRG ; INITIALIZED ALL FILEST

Q8 OLIE 1A Q0276 BLT ks i BRANCH IF NOT.

7 ONDE20 QQBDGT 177004 CLR RE

0 QD QOBOAT7 177002 CLR ]

P Q07030 Q05087 177000 CLR RO
100 i
101 ; SET UP OQUTPUY FILLE
10 3
o0 105767 Y77002 TSTR FINFLE ;18 THIS FINAL MERGE?
104 Q01013 BNE SR ; BR IF YES
105 0146702 Q0C0006 MOV CURDFL, K& JEET FILE INDEX #
106 Q16267 O0DO0O00G 1767464 MOV FILST(RZ2), OFLINK;:; 8AVE POINTER 70O OTHER RUNS IN FILE
107 Q4767 004022 CAlLL SETERN s GET A FREE CLUSTER
108 010142 D000006 MOV R1,FILST(R2) s SET AS 18T BLOCK OF FILE
109 Q101467 2000006 MOV RI,FILFL
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CBBTTL DO MEREE PASS
i ENTER ACTUAL MENGE ROUTINE.
176704 SR MOV RC, R1 i DOES CURRENT RECORD 60
1767034 CMP R1, RQ i IN THIS RUN7
BEG SR i BRANCH IF YES.
176706 000001 cMP RQ, #1 i HAVE WE HIT THE END OF FILE?
RHI 2% iBR IF YES
TST R1 318 THE INITIALIZATION RUN?
BEG e i BRANCH IF YES
001004 2% JMP SRITTN iNO —-— WE’‘RE FINISHED
176706 176700  1%: MOV RQ, RC i ADVANCE TO NEXT RUN.
176700 SRIA: TST RQ i INITIALIZATION RUN?
BNE 1% i BRANCH IF NOT
000144 JMP GRA
i OUTPUT RECORD(QR).
176674 1%: TSTB FINFLG i FINAL OUTPUT MERGE?
BNE - TNMOY i BRANCH IF YES.
i WE ARE MERGIMG 10 ANOTHER TEMF FILE
i MOVE RECORD TO OUTPUT BUFFER.
176654 THRMOV: MOV Q. R2 P GET MERGE LIST FILE INDEX #
00C120 7 Moy LOC(R2), R i GET ADDR OF WINNER RECORD
0000006 MOV ORIP0S, R2 i GET POINTER INTO DUTPUT BUFFER
0000006 MOV OBFEND, K5 i GET ADDRESS OF END OF BUFFER
MOV R3, R4 s GET ADDRESS OF END OF RECORD
00C000E ADD RECLEN, 4
LY cMp R3, R4 i MOVED ALL?
BHIS 4% i BR IF FINISHED MOVE
CMP R2, RS i HIT END OF BUFFER?
BLO 1% i BROIF NOT
i OUTPUT BUFFER I8 FULL -~ WRITE IT OUT
0000006 MOV OBUF1, RO i GET ADDRESS OF BUFFER
SUR RO, R2 i CALC # OF CHARS IN BUFFER
000002 MOV R, 2(RO) i STORE # BYTES IN BUFFER HEADER
DORLSHA CALL CETERN s GET FREE DISK BLOGK
0000006 MOV R1, FLBLK P BET FILE FLINK
0000006 CALL FLUSH i WRITE DUT BUFFER
0000006 MOV OBUF1, RD i POINT TO START OF NEW RECORD
006004 ADD #4, R i SKIP OVER BUFFER HEADER WORDS
0000006 MOV OBFEND, RS i GET ADDRESS OF END OF BUFFER
i CONTINUE MOVING RECORD ‘
1% MOVB (R4, (RD)F i MOVE RECORD 70 FILE BUFFER
BNE % i BR IF NON-NULL CHAR
0000006 000000E BIT #RTSVLN, ITYPE  ; ARE RECORDS VARIABLE LENGTH?
BEG o i BR IF NOT
0000008 A% MOV R2, ORPOS i BAVE OUTPUT BUFFER POINTER
BR 34
i MOVE RECORD TO FINAL OUTPUT BUFFER
176534 FINMOV: MOV Q. Re s CET MERGE L1ST INDEX #
000120 7 MOV LOC(R2), R1 i GET ADDRESS OF WINNER RECORD
00RO CALL OUTRIES ; MOVE RECORD TO OUTPUT BUFFER



SR

0

FR-REE

o
it

shR1 - -

Preltlg

QOEDDN
O LMD Y
Q0I5 A

T
0 LI P Y
-

G A
QD540
QOESA2
QOzT4 4
QOINB4 4

OGO
QDL

QUENAD

QOINA4
3

- QO00Ye
QDRD74
ODE100
Q12104

Q03105
O0L210
IEEN B Y

e O30

O0E12

QO34

QO30

QLR A7
OIS )
QNG 42

5 003144

Qoar Lo
T B )
(IR R P
126 § =t
QU378

QD374

PHASE & Sa0RO V03, 01b Monday D& -FMayg -85

Q146700
016001
016002
016003
OHdR03
010105
DHLTES
PR0I0CS
103173
020203
103557

0146700
0156002
011203
100570

010304
QOATEHT
016004
QO NRLE
004757

010203
Q&BE03
062702
000517

11082
001213
Q3767
0314607

020105
1030062
105021
QOO 74

016700
010260
Q00414

Q12747
016004
042703
010364
D0O53464
000403

Q12767

176520
0001207
0007407
Q0104607
000002

D0D0006

1746458
0010607

003414
DO00N00G 7
DOOO00GE
0000006

000002
Q00004

000006

176074
0007407

00000
QO0N000 7
100000
0000006
00GO006

O8O0

0000006

1746032

i BET NEXT RECORD FROM INPUT FILE.

R4 MOV & RO P EET MERGE LIST FILE INDEX #
MOV LOC(ROY. R1 s BET ADDRESS OF RECORD BUFFER
MOV IRPOS{RO), R2  GET POINTER INTO INPUT BUFFER
MOV MREBA(RO)Y, R3 s GET POINTER TQ INPUT BUFFER
ADD 2{R3),RA ; GET POINTER 70 END OF BUFFER
Moy R1,R5 ; GET ADDR OF END OF RECORD
ADD RECLEN, ND

3% CMP R1,R5 i MOVED ALL OF RECORD?
BHIS bt ] i BR IF YES

a4%: CMP R2:,R3 s HIT END OF BUFFER?Y
BLO =% s BR OIF NOT

i HIT END OF BUFFER —— SFIF IF THERE ARE MORE RECORDS IN SORTED RUN
MOV @, RO s GET MERGE LIST FILE INDEX #
MOV MREBA(RO), R s POINT TO FILE BUFFER
MOV &R2, R3 s @ET FILE FLINK FROM HEADER
BMI ENDRUN ; BR IF END OF SORTED RUN

i READ IN NEXT BIL.OCK FROM FILE
MOV R3, R4 s RELEASBE NEW GRANULE
CALlL. REl RN
MOV MRELBT(RO), R4 s GET REAL FILE INDEX #
DEC FILLNB(R4) i BAY 1 LESS BLOCK IN FILE
CAaLL DBKCVT P CVT CLUSTER # 7O FILE & BLOCK #
SREAD R4, R2, QWCNT. R3 i 5TART READ FOR NEXT BLOCK
SWATT R4 i WAIT FOR COMPLETION
MOV R2,R3 i GET ADDRESS OF BUFFER
ADD 2(RA). R3 i GET ADDRESS OF END OF BUFFER
ADD #4. R2 i GET ADDR OF START 0OF DATA
BR 4%

5 CONTINUE MOVING RECORD

2% MOovB {RED+, (R1)+
BNE a% ;i BR IF NON--NULL RECORD
BIT #RTHEVILN, ITYPE i ARE RECORDS VARIABLE LENGTH?
BEQ 3% i BR IF NOT

i PAD END OF VARIABLE LENGTH RECORDS WITH NULLS

7%: CMP R1i,RS s HIT END OF RECORD?
BHIS HE i RR IF YES
CLRB {R1)+ sFILL WITH NULLS
BR TE

FINISHED RECORD MOVE

bE: MOV Q. RO s GET MERGE LIST INDEX #
MOV R2, IRPOSRO) ;i SAVE POINTER INTO BUFFER
BR GRAL

i HIT END OF GORTED RUN

ENDRUN: MOV #a2, RQ i GAY NGO MORE RECORDS FROM FILE
MoV MRGLST (RO, R4 P QET FILE INDEX NUMBER
BIC #100000, R3 s CLEAR EOF FLACG
MOV R3, FILST(R4) i SAVE NEW FILE START ADDRESS
DEC FILRN{RY) ; BAY ONE LESS RUN IN FILE
BR GRO

3 PUT THIS RECORD IN KUN #1

SRAL - MOV #1, RQ

H

e aa
R ¥t

Page -l

COMPARE NEW RECORD W1TH PREVIOUS ONEBED.



SORTH QORT - PHAGRE 2 MACRO VO35 O1b Monday Ob-May-89% 17:46 Fage &
DOOMERGE PaAY S

115 00Lehr 016701 176024 SR MOV . R1 P GET OINDEX TO NEW RECORD.
114 000G 016104 0003607 MOV FE{RL), R4 s EET OINDEX TO FATHER (711,
117 QOGEEIE DOLB704 SR&: TST 4 i AT HEAD OF TREE™

11 OLR1a 00100 BNE % s BRANCH IF NOT

117 00uils Q00167 177046 JMP GRE

120 QOHaDhz 016703 1758006 % Moy RQ. R3 : 18 THIS INITIALIZATION RUNT?
1o OLGwEd 001439 BEQG HRY ;s BRANCH IF YES.

122 0 OR0364 0006207 CHMP R3. RN(R4) FRQRN(T).

TR0 0ol 101014 BHI 14 P BROIF RQORNA(TY.

igg Oinr 001031 BNE TR

105 005240 016401 0002407 MOV LOSER{R4), R1 P GET LOSER(T).

1246 QUG 44 016101 0001207 MOy LOC(R1). U1 s GET LOCLASER(TY ).

127 00160 Q1ATA3 1757546 MOV (4, 3

128 00354 014302 00601207 MoV LOC(R3) . R2 P GET LOCQ).

129 00EZG0 004777 0000006 CALL eCOMPAR i LOBER(T) Q.

T30 QOEs4 002016 BGE GR7 i BR IF LOSER({T)3=Q.

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

132 Q16701 1756742 1€ Moy RQ. R1

133 0164467 0006207 175734 MavV RN{R4), RQ P RNLT )Y --2RQ.

124 010164 DOCH20OS MOV R1,RM{RA) i RG-—ZRN(T).

130 (4 Q16703 175722 MoV Q. R3

136 003310 0164467 0002407 175714 MOV LOSER{R4), @ i LOSERCT ) ——20.

137 003x14 010364 0002407 MOV R3: LOGER{RA) ; Q--HLOSERA(T) .

13R i MOVE UP TREE. (T IS ADVANCED TO NEXT HIGHER NODE)

139 016404 D005BO0 7 SR7: MOV FI{R4), R4 sFICT)Y -7,

140 000731 BR SRé




BOMETY

ERhe

Mi-ROE

=20
&1
pped
=3
24

v
2%

&b
27
jate
=7
30
21
3
au
34
25
A
37
33
39
40
41
4z

43

Fae gy
PR

G K
QORaG
O34 6
QORGED
QO 5
O03350
OOAnGG

QOLZTE

QDRSBTS
OURa0z

Q00405
Qo3R4 e
QU311 S
Q03420
Q03424
TG TR0 T R EN
LOLEIE & 2 V)
GO39
Q{440

003444
QOEAN0
QA b
QD34S
O{E3AT
QUG 4H4
QOBRATFR
374
OOEHO0

CPHAGE

105767
001020

016701
016702
1460102
0102481
OBR711
O16767
OOATHT
QOOLI&T

016704
016700

016700
032700
001412
032700
001407
Q32700
Q001404
112703
DO /&7

0146700
Q32700
Q01413
Q32700
001004
Q3RATHT
Q01004
112703
Q04767

175706
000006
00000086
060002
100000
1754604

0000006
17860548

Q000006
QOCOO0OE

0000006
Q000000

OGD0006

00006

Qo0012
008502

0000006
O200006E

0000006

QO0000G

O0QGO3:2
COS4q2

& MATRO VOS5 O1h Mondoy OH Mau-83 1744

Q000006

0000006

i WAS THIG THE LAST MERGE?Y
s BRANCH IF IT WAG.

s BET END OF RUN FLAG.

i BET CURRENT BUFFER INSERT POINTEX

i CALCULATE # OF BYTES IN BUFFER

s BTORE BYTE COUNT INTO BUFFER HEADER

s CHAIN TO PREVIOUS RUNS IN FILE
sWRITE QUT LAST BLOCK.

e
i END OF MERGE.
SRFIN: T5TB FINFLE
BNE FINCLS
i CLOSE OUT TrMP FILE.
MOV OpuFtL. R
MOV ORPOS. R2
SUB R1.R2
MOy R2, 2{(R1)
BIS #0001 000002, (R1)
MOV OFLLINK, FLBLR
CAaLL FLUSH
JMP STRAT

i Close out

H

FINCLS: MOV ORPOS, R4
MOV OBFEND, RS

H See 1f we need to insert
MoV OTYPE, RO
BIT
BEQG 26
BIT HRTERA, RO
BEQ g
BIT HRTH0OS,: RO
BEQ o
Movn #MF: RO
CALL. OUTCHR

; See if we should

g MOV QTYPE, RO
BIT H#RTEDBRL, RO
BEQG FILLBT
BIT #RT$H08, RO
BNE 3%
BIT HFHINPL., SFLAGS
BNE FILLST

35 MOVE HCTRLLZ, K3
CALL {IITCHR

HRTHSCBL+RTHFTN, RO ; COBOL

i DETERMINE FUTURE STRATEGY.

the final output (resullt) file.

CURRENT OUTFUT BUFFER POINTER
END OF QUTPUT BUFFER

3 GET
i ADDRESS OF
line~feed after last record.

FILE TYPE FLAGS
FORTRAN FILE?

s GET OQUTPUT
OR
i BROIF NOT
s RECORDING MODE ASCII?

s BROIF NOT

s (IRCGANIZATION SEGQUENTIAL Y
i BROIF NOT

i INGERT LF

insert control—-z at end of file.

i BET FLAGS

s DIBOL FILE?

;s BR IF NOT

s ORGANTIZATION SEQUENTIALY
i BR IF YES

i INPLACE RANDOM FILE?

i MO COMTROL-Z IF YES

P INSERT CONTROL ~Z



HORTR

DO MEREE

1

e
'l

M

LIS

45

4¢€

47
20
ol
HO
o
o4
wi

2]

0

S’"’x{ﬁ;

vy e
YRt

D004
OGHnL10
Qinsz1 4

DO4aGLA

AT o 2

0CUEA4
QT
0DACAD
onanar
QLA S
O0A0A S
0OA0H

QOA00LE
Q04263
QDAL ES
024070
Qa7 4
QOALTE
Q04 107

004 10
00110
003112
Q0114
004 e
004122
004104

OO0 T

ELO % B6 )
Q041014
002140
00414z
00g 184
004 1 50
(OTOR I

LI R T4

- PHAGE

016703
032703
DO 1560

QOATET

033767
DO 1002
DOO167

005024
020400

-
Q0VTs

103002
QONIB7

DHETET7

000G

016703
032703
001033
032703
001210
D3R703
PO16H05

016703
PR204005
103405
Q0a787
103002
DOOLE7
010324
020405
1034005
004767
103002
QOO BT
Q05BH248
QOHAO3
OOR34H
QQO7 L3

OOOHO0E
OGO0006

DOZ0 1A

QUCON0E 0000006

001110

OO0H00

DO0000E 1751462

00GO0O0E
QOCO00G

QOGOO06

GO00004G

QOa000G

001440

0L HR0

001420

000500

& PSR YOS 01k Monday 06 -May-85 1744

OTYPE. R3
#RTH0O5, R3

; Determine how to
FILLRT: MOV

BIT

BEQ g

i Output ergsnization

4% CAlL QUTBUF
; If this is an inplace sort,
BIT HFHEINPL, SFLAGS
BNE 1%
wMP CLSOUT
H Write nulls to remainder
1%6: CLR (R4)+
CMP R4, RS
BLO 1%
3% SWRITE
SWATT #FH3
BCC 314
JHMP CLBOUT
31%:
ADD BIWF O, NXORLK
BR 3%

Faoe

£i11 ocut end of current buffer.

OUTPUT FILE TYPE FLAGS
SEQUENTIAL?

FE 4 B
s ORGANIZATION =
i AR OIF NOT

ie sequential.

s WRITE CURRENT BUFFER TO FILE

£i1l re«t of Ffile with nulls.

s INFLACE SORT?Y
i BRANCH AROUND IF INFPLACE
iJUMP O TF NOT INPLACE SORT

of file.

s FILL BUFFER WITH NULLS
i FINIBHED?
i BROIF NOT

#FD3, OBUF 1, OWCNT, NXOBLK

iZJUMP IF END OF FILE REACHED

i ADVANCE BLOCK #
s CONTINUE WRITING NULLS

3 Output organization is Relative.

2% MOV
BIT
BNE
BIT
BNE
BIT
BEQ

i Fill

5% MOV
CMP
BLO
CALL.
BCC
JMP
6% MOV
TE: cMP
BLO
CALL
BCC
JMP
as: CLR
DEC
BGT
BR

(TYPE, R3

HRTEDRL, R3

106
HRTERA, R3
44

#RTHCDBL, R3

A4

RECLEN, RZ
R4, RG

ha%:

RLOUT

%
CLeQuUT
R3, {(R4)+
RA, RS

“$

RLOUT

%
CLBOUT
(R4 +

143

7

vk

PGET OUTPUT FILE TYPE FLAGS

; DIROL FILE?

i BR IF YES

s RECORDING MODE = ABCIIY

; IF YES THEN FILL REST OF FILE WITH NULLS
; COROL. BINARY RELATIVE FILE?Y

i BROIF NOT

COBOL. relative organization binary file with deleted records.

s GET RECORD LENGTH
18 BUFFER FULLY

s BR IF NOT

s DUMP RUFFER

P MP IF END OF FILE REACHED

i STORE DELETED-RECORD RECORD CONTROL WORD
i 18 BUFFER FULLY

i BR IF NOT

: DUMP BUFFER

SJUMP 1F END OF FILE HIT
i FILL RECORD WITH MNULLS

P @00 DO OMEXT RECORD

H This is a DIRCL vandom asccess file.



SR
D MERGE

Bl
)
&
&l
bt
a3
&4
“l
oY=}
a7
63
&
70
71

ey

£l
7
74
VA
7H
77
73
7
20
a1
.2
ax
a4
Qs
34

St -

a0

010N Bl
OOt hg
QU 14

SIS ECU

00437
004174
ODA4 200
003304
Q0405
QoA
QDI
QOAT0N
004 &eri?
Q0484
{04630
OO1&A0
004a&4
004540

QN4 &4z

POAGAS
QA7 L

FHABE &

Q30767
00100
Q00167

010403
1646703
032703
00100
000167

010302
O6LG70
112224
0503
032703
001373

00ATHT

QOO 167

MACKHO VOS5 Otk Mondoy 06 -May--85

Q00000 ON0000E 104

000450

Q000006
ODOT7 77

000430

0000006

OO0D777

O0CH7E

000006

; I+ this is
i file
BIT
BNE
JMP

MOV
5UB
BIT
BNE
JMP
SWATT
$READ
SWAIT
MOV
ADD
MOVE
INC
BIT
BNE

15%:

12%:

1745

beuwond the

in block

Foge H-l

inpilesce sort,

HBFEINPL, SFLARS

14%

134
from File and

R4, R3

OB 1, RA

#7777, R3

15%

134

#HFD3

soart cutput.

preserve the contents of the end of

i INPLACE SORT?
sJUMPTF NOT

pad with original data.
; GET OFFSET WITHIN CURRENT BUFFER

s ARE WE ON A RLOCK BOUNDARY NOW?

i JUMP

B$FD3, OBURFZ, WCNT, NXOBLK

#FD3

R3, R2
OBUFZ, R2
{RE2)+, (R4) ¢

R3
#7773
124

the

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

; GET POINTER INTO NEW BUFFER CORRESPONDING TO

s OFFSET IN OLD BUFFER
sFILL WITH ORIGINAL FILE DATA

s REACHED BLOCK BOUNDARY YET?
i BROIF NOT

i Now write out the last buffer load

13%6: CALL

i Close output

CLBOUT: $WAIT
JMP

ouTBUER

File and terminate sort.

#FD3
P2TERM

P WAIT FOR LAST WRITE TO FINISH
i TERMINATE THE SORT



RORT2

Do MERGE

12
13
14
15
14
17
18
17
20
21

2e

23
D4
26
27
28
"')l';
30
31
3z
33
a4
35
36
37
a8
39
40
41
4p
43
44
45
46
47
48
49
50
51

oI lfz

o3
h4
oo
9é
57

SORY

o e
et

QLA b4
QDATTO
Q372
QOATT4
QRAT74
005C00
O0L004
QOnCI0

Q0hG1A
OO T80
Q0524
QULREEG
QOWHo3aR
QGHOAG
QON03s
oOnLas
Q0L
QDENND
OOLOLY!
005054
QOT0E

0)50&7
OHd
QOLO70
QQuLD7Y
QOGO

004102
ONL104
Q05104
005112
005114
005L1s

Q05120

DOLIRE
005130

0ON134

Q05134
QU140
005142
Q05144
OOG31448
005150
Q051 54

- PHASE 2

010146
0102446
010346
0104446
Q1o546
0146704
Q15705
016702

016700
032700
001404
032700
001133
00042
032700
001404
032700
DO 10O0H6
000064
032700
001404
032700
001001
000456
032767
001016

020405
103402
Q04767
112124
005302
003371

032747
001574
004767
000571

132103
001407
020405
103402
004747
110324
0O5H302

MACRO VOS5 01b Monday 05-May—-83 17: 45

0000006
0000006
000006

0000006
GO00006

Q000006

0000006

0000006

0000006

00GO00C

0020006 0000006

000428

0000006 0000006

001026

Q00364

PE:QE ’r'

; final ouvtput File buffer.

OQUTREC: MOV
MOV
MoV
MOV
MOV
MoV
MOV
MOV

i Determine record

MOV
BIT
BEQ
BIT
BNE
BR
3%: BIT
BEQ
BIT
BNE
BR
1%: BIT
BEG
BIT
BNE
BR
2%: BIT
BNE

i

i Fixed length

ORFL.: CMP
BLO
CALL
1% MOVB
DEC

BGT

; See if we should add CR-LF.

BIT
BEQ
CALL
BR

i

R1,—(&EP)
R, —(GP)
R3, -{GF)
R4, —{GF)
RS, —{HEP)
ORPQS, R4
OBFEND, RD
RECLEN, R2

tupe.

OTYPE: RO
#RTEF11, RO
3%
#RTHO5, RO
ORRS

ORFL.
#H#RTHECBL, RO
1%
#HRTERA, RO
ORCA

ORCB
HRTHFTN, RO
=%

s @ET

i DQUTREC is called to move the recavd p01nted to by R1 to the

CURRENT POINTER INTO OUTPUT BUFFER
s GET POINTER TO END OF BUFFER

i GET SORT RECORD LENGTH

s GET QUTPUT FILE TYPE FLAGS

i FILES-1177

i BRANCH IF NOT

; BEQUENTIALY

i BRANCH TO FILES—-11 SEQUENTIAL
i BRANCH TO FILES—-11 RELATIVE

; COBOL. FILE?
s BROIF NOT

; COBOL. ABCII
; BR IF YES

; COBOL. BINARY
i FILE TYPE =
s BR IF NOT

FILE?

RECORD
FORTRAN?

#RTHOR+RTERE, RO i RELATIVE OR BINARY?Y

=26

ORCA

#RTSVLN, ITYPE
ORVL

record.

R4:R5

1%

OUTBUF
{R1)+, (R4)+
Ra

ORI

#RTECR,: OTYPE
OREND
ADDCR
OREND

3 WVariable length record.

ORVL.: MOVB
BEQ
CHMP
BLO
CALL
16 MOVB

DEC

{R1)+,R3
2%

R4, RS

1%
OUTBUF
R3: (R4)+
Ra2

i BR IF EITHER
;s FORTRAN,

i BR IF YES

SEQUENTIAL,
s VARIABLE LENGTH INPUT RECORDS?

ASCII

; 1G9 OUTPUT BUFFER FULL?Y

i BR IF NOT

i FLUBH THE BUFFER

; MOVE RECORD TO OUTPUT BUFFER
OF RECORD

i MOVE ALL

i ADD CR-LF?
i BR IF NOT
i ADD CR--LF

i GET NEXT CHAR FROM RECORD
; BR IF END OF RECORD HIT
iQUTPUT BRUFFER FULL?

; BR IF NOT
;s FLUSH BUFFER

i MOVE CHAR TO OUTPUT BUFFER
i CONTINUE MOVING RECORD



SORTH
DO MERGE

e ]
59
60
61
b2
&3
o4
60
=Y}
67
&8
b9
70
71

72

G

FAEG

QULILS

0051460
005166
005170
005178
005174
005200
005E049
QOL2046

005210
005214
000220
005B2a4

- PHASE 2

003047

032757
001010
005702
001406
112703
004767
005302
003374

032767
001540
0047467
000535

MACRO VOS5. 01b Monday 0&-May-85 17: 46 Paoge 9-1

0000006 0000006

000040
000742

0000006 0000006

000735

BGT ORVL.
F 1f output organization = relative, pad with blanks to full record
2%: BIT #RTSVLN, OTYPE ; ALLOW SHORT OUTPUT RECORDS?
BNE 3% ; BR IF YES
TST R2 i NEED PADDING?
BEQ 3% ; BR IF NOT
MOVEB #’ L R3 ; 6ET PADDING SPACE
4%: CALL OQUTCHR ; BTORE BLANKS INTO END OF RECORD
DEC R2 s PAD TO FULL RECORD LENGTH
BGT 4%
H Insert carriage-return line—feed.
3%: BIT #RTECR,: OTYPE i NEED TO INSERT CR-LF?
BEQ OREEND ; BR IF NOT
CALL ADDCR i INSERT CR-LF
BR OREND

length.



SORTR 8ORT ~-~ PHABE 2 MACRDO VO3 01b Monday 06-May-85 17:.446 Page 10
DO MERGE PALZ

1 ;

My i COROL ascii record. (And FORTRAN sequential, ascii record)
a i

4 005226 112703 000012 ORCA: MOVE #I.F, R3 ; INSERT LEADING L INE-FEED

5 Q0D2E3 004767 000710 CALL OUTCHR

& Q0E=36 112103 1%: MOVEB (R1)+,R23 i ET NEXT CHAR FROM RECORD

7 O00usad 001407 BEQ 3% ; BR IF END OF RECORD REACHED
g oouz42 020405 CMP R4,R5 i OUTPUT BUFFER FULL?

9 005244 103402 BLO 2% i BR IF NOT

10 0002486 Q047467 000266 CALL ouUTBUF ;s FLUSH BUFFER

i1 00532582 110324 2%: MOVE R3: (RA)+ ; MOVE CHAR TO OUTPUT BUFFER
12 005054 Q05302 DEC R2 i MORE TO MOVE?

13 0000584 003367 BGT 14 ;i BR IF YES

14 i If file organization is Relative, pad with blanks to full record length.
15 00B2A6D Q32767 Q000006 000000¢ 3%: BIT #RTSVI.N, OTYPE ; ALLOW SHORT OUTPUT RECORDS?
16 0DLE&E 001010 BNE 4% ;i BR IF YES&

17 Q0%e70  Q0B702 T8T R2 i DO WE NEED PADDING?

18 QDLE7e 0014046 BEQ A% i BR IF NOT

19 005274 112703 000040 MOVEB #’ L R3 ; GET PADDING BLANK
20 00LIO0 0047467 000642 5% CaLL OUTCHR i INSERT BLANKS
21 0057204 005302 DEC Ra s FILL RECORD FILLED
202 00580A 003374 BGT 5%
23 005310 112703 000016 4% MOvE #CR, R3 i NOW INSERT CR
24 00914 Q047467 DOOD626 CALL. OQUTCHR

25 00LE2D 000477 BR OREND



SORTS
DO MERGE

10
11
12
13
14
15
16
17
18
14
=20
<3
22
MEME ]

[rag
=4
20
=
27
paic
=9
30
a1

!
33
34
35
3d
a7
33
39
#0
41
4
43
4.4
44
4 |'5')
a7y
4§

a5
50
ol

P
261
54
Hae)

5 \ﬁ\

a7’z

SRy

Yy N
;l."; P

OOLED

QO

QO30
QO50ann
ODE5E34
QOHo43
OOn044
QL4
00L3u0
Lol LR M
oIS ML

OO070
OOnIETE
QOLIR74A
QOLAON
OOh402
QOn404
QO5E400
QO5H410
OOL4 14
O LPER XY
QULga0

QD42

O0L44
000430
BUARA

QA dD
QOLGaL
Q00444
oL ME I
QOLAEL
OO0 04

OUTAGRE
QD470
ot/ 9
QLEAT G

< FHARE

OO 504
Q42704

010103
060203
032767
0014005
105743
001010
Q05302
Q03374
000405

122743
00100
QOLEIOZ
003373

020405
103402
OO 767
Q100004
001407
020405
103402
00N 7467
112124
005302
SO IE VD
0004346

042702
Q327 H7
GO 1007

010103
Q&H0203
005743
001003
162702
003373

0204005
10340
DQA4THT
0102214
Q52724
QO&HI0L
001407
Q20105
103402
QOATHT

MACRO VOS5 O1b Monday 06-May-83 17446 Dage 11

000001

0000006 0000006

000040

000340

000124

000001
O000006 0000006

(810181014 4

OD0OLHa

100000

GO0O30

s ROUND BUFFER POINTER TO NEXT
;i WORD

i GET ADDRESS OF RECORD

s POINT PAST LAST WORD OF RECORD
; BINARY MODE?

i BRANCH IF NOT

i BCAN OFF TRAILING NULL WORDS

i BR IF REACHED NON-NULL

i KEEP TRACK OF RECORD LENGTH

s BR OIF MORE TO CHECK

3 18 OUTPUT BUFFER FULL?
s BR IF NOT
i FLUSH RUFFER
i STORE RECORD LENGTH
;i BRIF NONE
; OQUTPUT BUFFER FULL™Y
s BROIF NOT
s FLUSH BUFFER
P MOVE RECORD TO OUTPUT BUFFER

; FILES-11 sequential access
ORRS: INC R4
BIC #1, R4
H Strip trailing nulls or blanks.
MoV R1,R3
ADD R2, R3
BIT #RTERB, OTYPE
BEQ 7H
=% TS8TH ~{R3)
BNE 14
DEC 2
BGT g
BR 1%
3 ASCII recording mode
7% CHMPR #7 , ~{(RM
BNE 16
DEC He
BGT 74
i Record size word.
1$: cMP R4, RS
BLO s
CALL (RITHUF
RE: MoV H2. {R4)+
BEQ OF
5% CMP R4, RS
BLO 4%
CALL OuUTRBUF
4%; MOVD (R1)+, {4+
DEC Ra
BGT ek
&% BR OREND

i

5 COBOL Binary

ORCHB:

BIC
BIT
BNE

record.

#1,R2
#RTHOR, OTYPE
16

3 Strip trailing nulls.

%

; Build record

5%

MOy
ADD
T5T
BNE
SURB
BGT

CMP
BLO
CALILL
MOV
BIS
ASR
BEQ
CMP
BLO
CALL

[11.R3

RZ,R3

= {R3)

1%

$2:. R2

%

control word.
R4, RS

Y

QUTBUK

Rels (R4)

# 100000, (R4)+
R

&b

R4, RS

Es:

OUTRUF

 MAKE SURE RECORD LENGTH IS5 EVEN
; ORCANIZATION = RELATIVE?Y
;i BR IF YES

; GET ADDRESS OF RECORD

s PAINT PAST LAST WORD OF RECORD
; BCAN OFF TRAILING NULL WORDS

s BROIF REACHED NON-NULL

s KEEP TRACK OF RECORD LENGTH

i BR IF MORE 10 CHECK

3 18 OUTPUT BUFFER FULL®Y
s BROIF NOT

i FLUSH BUFFER

s STORE RECORD LENGTH

s SET RECORD-EXISTES FLAG
i GET # WORDS IN RECORD
i BR IF NONE

s QUTPUT BUFFER FULL?Y

s BROIF NOT

i FLUSH BUFFER



BORT

O MEROE

it

3

oo
R RN N

Wi s I
<

[

LY

Vg io e
PAT

Q05010
QOne1s
LR TR B

Quihla

OOLEHS0
OO ke

© PHASE 2

Qileieg
DOHEI0
SOMEIE W

s

000400

01067
12605
Q1224604
012603
Q124602
O1246C1
QOGEOT

MACRLO VO3, 01b Monday 0&6-May~-85 1744 Fage

OD0000&

4%

Ak

; Finished

ORI-ND:

MOV
DEC
BGT
BR

MOV
MoV
MOV
MOV
MOV
Moy
RETURIN

(RIY+, {RaY
e

od

(MDD

R4, ORPOS
(B4, RO
(8F)+, R4
(814, R
(GF)+, R
(85PY+. R

11-1

 MOVE RECORD 10 OUTFUT BUFFER

moving record to ovtput buffer.

i BAVE OUTPUT BUFFER POINTER
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o ; OUTRBUF i1s called to write the current output buffer to the final sutput file.
o i An abort occurs if the ocvtput file overflows.

4 H Inputs:

1 H R4 = Pointer to end of data in buffer.

& i OBUF1 = Pointer to start of buffer.

7 i Outputs:

a H R4 = Address of ctart of fresh buffer.

4 E RS = Address of end of buffer

10 i

11 005540 004747 00014 OUTBUF: CALL RILOUT ;TRY TO WRITE BUFFER TO FILE

2 QOn5an 103004 BCC 1$ i BROIF NO OVERFLOW

FRC N L IRE ¥ XXX 1 s FILE (WERFLOW

14 0OLELA 000307 1$: RETURN

1

1é& 5 e o s i e e e e oo v s . 5 2o S e 4 S et hn e T S < B B 0 2 i 0 100 48 0 1 P 300§ S8 e Il St LAt R SRS e S s a8 S SO D S S8 40 D e . e T e S i o ot
17 H RELOUT is rcalled to write the current buffer full of data vp to
18 i {but not beyond) the end of the current output file.

14 i The c¢~flag is set on return if the end of file is reached
(9] ; Inputs:
21 ; R4 = Addrecs of end of data in current ocuvtput buffer.
gy ; OBUF1 = Addrecss of current ocutput buffer.
3 H Outputs:
=24 ; R4 = Addrecs of start of fresh buffer.
=0 i R% = Addrees of end of buffer.
ek ;
27 OD0HNGE RLOUT: $SWAIT #$I°D3 s WATT FOR LAST WRITE TO FINISH

28 00 103623 BCS 9% i RBR IF ERROR
29 00 032704 000001 16: BIT #1, R4 ;I8 R4 ON EVEN BYTE BOUNDARY?

30 O 001401 BEQ % iHR IF YES

31 0 105024 CLRB (R4 + P PUT OIN NULL

32 00NT0E . 166704 D000006 Pk 5 |sUB OBUF1. R4 s GET # BYTES IN BUFFER

a3 O0LFIn 001477 BEQ Ak s BR IF BUFFER EMPTY

34 00On 714 Q0&K204 ASR R4 s GET # WORDS IN BUFFER

3h 0DLs YA SWRITE  #+D3, OBUF 1, R4, NXUOBRLK

36 00H072 0 103424 BCS P i BROIF HIT END OF FILE

37 0DLO7Z8 062704 000377 ADD #3377, R4 s ROUND # WORDS UP TO BLOCK BOUNDARY
38 00n100 042704 Q00377 BIC #3777, R4

av 006104 Q0TG4 SWARB R4 s GET # BLOCKS WRITTEN

40 O0G1I3G 0604467 173124 ADD R4, NXOBL K ; ADVANCE FILE BLOCK COUNTER

41 i et up new buffer pointers.

47 0063112 0146704 0000006 3%: MOV OBUF2, R4 ; 6T ADDRESS OF NEW BUFFER

43 O0&11E 01467467 40280006 GOO000E MoV BUFL, oBUFZ ; BWITCH BUFFERS

44 O00K1E4 0104467 2000006 Moy R4, (031

45 000130 010405 MOV {4, RO

Ad ODG13ED 066705 0000006 ADD OBUFSZ. RO ; @ET ADDRESS OF END OF BUFFERR

a7 OOG134 010587 0000006 MOV R0, OBFEND

483 D0LH1AD 000241 cLC ; BAY NOT AT END OF FILE

45 Onaiaq QOOL07 P%: RETURN



SORT:
DOFEREE

|

PR

LATARY F R
(R IR RS
i b
ODGT 04
LAY

. .
QDT EY

Q0N b4

O0GET70
0084174
QORS00

- BHAGE

0204005
103402
OOA/TET
1310324
00607

(10346
012703
Q04 747
Q12703
QO 7867
0124603
QQOZ0T

177342

000015
177752
000012
177742

2 MACRO VYOS 01b Monday O4-May-85

b4

; Inputs:

R4 = Pointer

17: 44 Page

13
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OQUTCHR is called to place the character in R3 in the output buffer.

inte cutput buffer.

; RS = Address of end of output buffer.

OQUTCHR: CMP
BLO
CALL

1%: MOVDB
RETURN

Inputs:

o

RS

R O TSR "YU VP

ADDRCR: MOV
MOV
CALL
MOV
CALL.
Moy
RETURN

R4 = Pointer

R4, RS

1%
QUTBUF
R3, (R4)+

R3, —{GH)
HCH R3
O CHR
#.F, RO
O CHRiR
(817)+, R3

ADDCR is called to insert Carriage—return & Line—feed into the
current ocutput buffer.

s 19 OWUTPUT BUFFER FULLY

s BROIF NOT

;s FLUSBH THE BUFFER

P MOVE CHAR TO OUTPUT BUFFER

into cutput buffer.
Address of end of output buffer.

i INSERT CR

;i INSERT LF
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SR L - PHARE ZOMAIRO VOB Ok Mondoy O0-Maey-85 17044 Poge 14
SURROUT IN

1 CSBTTL SUNRMATINED
. ;
e i ROUTINE TO FREE THE DISK BLOCK WHOSE ADDRESS IS IN R4
; R4 IS NOT ALTERIFD RY THE SUBROUTINE.

010146 RELGRN: MOV R1, —{&F) i SAVE SOME REGISTERS.
010044 MOV Reds -0
010401 MOV R4, R1 ; GET DISK GRANULE #.
042701 V777460 BIC HoOL777603 R G GET # OF BIT IN WORD.
12702 100000 MOV #<01000003, R
000402 BR 16
000241 2% CLC

13 00&5HT 006002 ROR R i POSITION BIT TO PROPER POSITION.

14 OD&ZRG Q05301 1%: DEC R

15 OO as 00374 BGE gt

16 0048240 010401 MOV R4, R1

17 Q0&AP4 006201 ASR R1  GET INDEX T0O WORD.
00601 ASR R1 ;s {RIVIDE BY 16)
006201 ASR K1
006201 ASR Ri

dOED 006301 ASL R ;OCVT TO BYTE INDEX

20 00L20d 06670 172720 ADD SRNTBL., R1 i GET ADDRESS OF WORD.

23 0082E0 0201467 178716 CHMP R, GRNEND s DON'T @0 PAST END OF TABLE

a4 O0arnéddg 002062 BGE REL (W

29 0960668 030211 BIT RE, (R1} ; GRANULE SHOULD BE BUSY NOW.

28 ONRDTD 001050 BNE RizL O

PR § T8 RS S50 BIS R2: (11 s MARK GRANULE AS FREE.

ped it B ¢ TR PR 0124602 Moy (S5P)+, R i RESTORE REGISTERS.

29 Q0ATTFE S 012501 MOV {(SH)Y+. R}

30 008 00007 RETURN

Al i

a3 i ROUTINE TO GET THIE ADDRESS OF A FREE DISK GRANULE.

an i THE ADDRIESS 185 RETURNED IN R1I.

34 H

L 010246 GETERN: MOV Ra, —{5F) i SAVE GOME REGISTERS.

36 00O 010346 MOV R, ~(GP)
47 0LAIDG 010446 MOV R, —(GP)
a8 0056310 016701 1782664 MOV ERNTBL, R1 ; GET ADDRESS OF START OF BIT TABLE.
39 Ohaul4  00BT2L 1%: TST (R1)+ i LOOK FOR WORD WITH FREE GRANULE.
40 Q0EIE 001776 BEQ 1 i BRANCH IF NONE IN THIS WORD.
41 QDLDED 014102 MOV “(REY, RO ; BET FREE GRANULE BITS.
42 0D&GTY 005003 CLR R3
43 D&Y 006102 3%: ROL R2 ; BEARCH FOR FREE GRAN BIT.
44 00&ID6 103402 BCS D% i BRANCH WHEN FOUND.
005203 INC R3 i KEEF TRACK OF ADDRESS.
000774 BR b
0102304 2% MoV R3, R4 i BAVE RIT INDEX TO GRANULE.
000741 4%: CLe i MARK GRANULE AS USED NOW.
4y QO&NAN 006002 ROR R i REFOSITION BIT.
B0 Q0NG4T 005R03 DEC R
51 00ATA4 00RRT4 BGE 4%
50 OOGG4A 010211 MoV R2, (R1) i REGTORE WORD WITH GRANULE BUSY,
53 00LA%0 166701 172624 SUB GRNTBL., R i GET WORD INDEX.
00H301 ASL K1 i CONVERT WORD TO BIT INDEX.
00501 ASL. R1
008701 ASL R1

060401 ADD R4, R1 sADD IN BIT INDEX WITHIN WORD.



SORTE  Side] - PHASE @ MACRO VOS. 01b Mondey 06-May-85 17:446 Fage 14-1
SURROUT IN= 5

B3 OD&EEMA 020167 0000006 CMP Ri, NXTBLK s MAKE SURE WE DON’T OVERFLOW.
5700800 (03004 BET [(B2rpP P FEMP FILE OVERELOW
40 Q0K 012604 MOy (aF )+, R4

Al ODADRT74 QIR&H03 MOy (8P )+, R
G QUATT7E S D102 MOy (B )+, He?
&3 00800 Q00207 RETURN

YR O TRRRE A ML OVTMP: XXX Y7
G QhAaa e RELOVF: XXX 13

&ih F
&7 O0H54 7 Rr2TOP = e
Hid 00 &4 P28I7 = PR2IOP--PIBAGE

&4 0Q0H01 . END



ey
NI

Symb ol

ARG
ADICR
BELL ==
BIGEDT =
RLKF( =
BUFS1Z==
CHNRT e
CHNO ==
CIBRT =
CLBAUT
COMPAR:=
CR -
COPCOF=
CTRL.Z =
CUROFL ==
DRILKFC=
DOMRE
DOKCVYT:=
EMTBRLRK
ENDRUN
EOFRUF=
ERR =
ERRL.QC:==
FD3 i
FE

FI
FILFL =
FILLGT
FILMB ==
FILRN ==

ARG,

SORT2
Errovs

#E# Ascembler

Woark
Work
Dize
Size

Operating

Elapsed

file
file wraves:
of work file:
af coure pool:
cueETem:

-
SR

tatiie

= FRLEEE L

QOO AT
QOGO
Y7re7y
FEEEEE G
Q01300
QOGE0()
OOO000
B ]
QO4HFAR
EEEEEE G

= 000615

QOLR7 A
OOGO3Rn
wEEEEE
QOOCN T
QN1 &655R
EHEEEEE O
001210R
QORI A4R
BEEEE
QDDA
OO LS
EHEFEE O
OIS OR
QOLSO0H
EFRERER &
O03504R
wEEEEE Q
BREeEE 0

QDOH0O0N
QO00

s 8 e
p 7
O‘J it et

deter ted:

time

Teads:

o0

00

00
o2

Q0=
002

co2

OO0
D01
002
¢

statistics

L)
0

FALET ==

r R INCLE

FINFLG
# INMOV
FLBLK =
FLUSH =

LETERN
SRNEND
SRNTRL
HRBARE=
HBSDF &=
HBRSDIP=
HBSDUP =
HESRIU=
HRSRBI=
HDBDEV=
HD$ES5 =
IRFOB
ITYPE
JEW
KETRT
KTYPE
LF

L0
LOSBER
MAVMRE
MREBA
MRELST

oW

on i

(R, 1. GBL., ABS, OVR)
(i, T, LCL, REL, COND
(R, 1. 6BL. REL. OVR}

15783 Words
18432 Worde

RT-11

00: 00 26, 36
, DB4: CRER 1 LK CBSHTH. CRE=DK: CBSRTH, CBSRTZ/C

EihEEEE
OO3376R
o011 242R
00247 2R
#EEEEE O
HEREEE O

T BREREE Q

HHREREE
Q06302R
GO 1202R
G011 200R
o00006
000002
000030
000001
000032
Q00004
000000
000004
000740R
#EHEEELE O
000044
FHEEEE
EREEEE
000012
000120R
000240R
OO15376R
001060R
CO0000R

{ &2 Pages)
{ 72 Pages)

o0
002
a0

Q02
O02
002

o0z

00
002
002
Qo
a02

2oMACRD MOS Uik Mondey O06-May -85

MRGBET
MXFILS=
MXFIL2=
MXMRG
MXMRG2=
NFILEZ
NOERR =
NUMKY 2=
NUMMRG
NXOBLK
NXTBLRK=
OBFEND:=
OBUFGZ=
OBUF1 =
OBUF2 =
OFLINK
ORCA
ORCB
OREND
ORFL
ORPOS =
ORRS
ORVL.
OTYPE =
OUTBUF
OUTCHR
OUTREC
OVLBIT=
OvVTMP

it

Q01 02R
EEEELE X I &
ESE R R L &
000050
000120
001 204R
Q00001
FHEEEE G
001 2086R
Q01236R
HHEEEE
e HHE L
H#EEEE G
K#EEEE B
¥ EEE G
001240R
QOL226R
Q05424R
O05520R
QOG102R
HHRHEEEE G
Q05322R
Q0L136K
B
QQE540R
005H146R
Q0476646R
Q01000
0H402R

002
002

0o
002
002
002
002

002
002

00
002
00

002

Y OWCNT ==

MENMRG
PRSP =
FERASE=
RPEGIZ =
POTERM:=
PRTOR =
Q

QLEN =
RC
RECLEN=
REL GRN
REL.OVF
RLOUT
RMON =
RN

RQ@
RST&JB=
RT$SCBL=
RT$CR =
RT$DBL.=
RT$FTN=
RT$F11=
RT$0OR =
RT$OG =
RT$0X =
RTERA =
RT$RB =
RYT$TXT=

ERERRE §
QO1546R

000002

O000000R

006424 G
BEEERE ©
006424RE
001232R

000003

001230R

HEEEEE G
006210R
0064 12R
005560R
000054
000620R
001:34R
000404

EREEEE
#EREEE
HHEEEEE
HEEEER
e
#H R
AR
FHEERE
A
H
BREEEE

ToODOoONDONHOw

o

002

00

002
00

002
002
002

002
002

RT$VLN=
RT11 =
RWDLEN==
SEVERR:==
SFLAGS=
SORTPZ
SRFIN
SR2

SR3

SR4
SR4L
SRS

SRé&

SR7
STRAT
STRFIN
THPMOV
TOPMEM=
VEOF =
USERRB=:
USRL.OC=
VERSNO=
WRDS
XEMT
XXX16
XXX17
XXxi8
T |
Lo ve

b

HE|

ey onon

#FRERERE
Q00000
KHEEEFE
000010
#EEREE ©
001244RG
QO3E30R
O0aZ70R
QO2330R
QDS 06R
O03174R
O0RZ02R
O03212R
O0OE322R
001454R
OD1652R
Q02 350R
FEEEEE G
¥H e O
000053
ON0046
000276
000004
FEEEEE O
OO5546R
O0N640ZR
Q06412R
000003
oO00461

o002
&02
Q02
02
002
002
002
o0z
cos
002
o002
o0z

o022
o002
002



SORT:
Lrpse

S |

LMD

ABORT
ADDCR
RELL
RIGEST
BLRKFC
BUFGEIY
CHNRIT
CHNO

CISRTA
CLBOUT
COMPAR
CR
CapPCor
CTRLZ
CUROFL
DBLKFC
DOMRE
DSKOVT
EMTRLK
ENDRUN
EQFRUF
ERR

ERRLOC
FEINPL
FD3

FE

F1
FILFL
FILLST
FILNB
FILRN
FILST
FINCLS
FINFLG
FINMOV
FLBLK
FLUSH
FT$T
GETERN
GRNEND
SRNTERL.
HBEARDS
HBSDFS
HB$DIP
HB&DUP
HB$RIU
HB$RGZ
HD$$6Z
HDSDEV

SORT -

refevencs

o

o

i

i
D7
L7
P 4
1908
3-21%
3By«
1494
.7
208
mendl
oocan
2484
;-7
Ry
2431
Je gy 9]
4 ED

Y oos
-GG H
Lt
0.4
w3
2 A5

- P
- v

2-7a4
2738
1744
}. .

1--7hE
1700
1-014
3o

&2
G -G5
&G
a7
12-13
771

&1 05%#

63t
8-71
8--35#%
&8
740
8--20
580 #
S-01#

5--109#%

741
540
4-11
5 -2
7184
3-54%
G544
&A%
&40

\{.’) “':38
3-17%#
3--10%

™~

33
2 27
eRRtE Pt
H-72%
14--&44
13-20#

LEIRY
W

1

.

H-HDE
8-71#
1227
H-83
8-13
ag-21
6-116
6—-139

8-4#%#
S9-5e
{445
G-106

407 %

6-83
12-27
& -8
& -70
1445

H-~Belk
8-71+%
12-27%
8-20
g8-61
8-71

&-80%
5-13
5—-108#

57

14--38

g--20
12-35
H-83

8-7C

G833

12-27

8-854#

o105

&H-33

8-71%
12-27%#

8-21

a-72

5-16
&6-108%

14-53

PHABE 2 MACRO VO35 01b Mondey O56-May-85 17 448
table (CREF VOB, 03

8-20
1235
6~a34
8-7 3%

6-834#
g-724
1R-27%

871

8-73

U=

9103

Page S-1

a3-21

870
g--8%

8-20

12-35

Q3%

g~70%
1235k

g-72

8-85

"

ot

e ©

0N
(&

i

i
-
b

3-71

8-20#
12-27#

o
i

—~71

o
i

71

8-20%
8-73%

12-35



SORT::

IRPOG
ITTYPE
G
KETRT
KTYPE
LF

Lac
LOSER
MAJMRE
MRGRA
MRGLET
MREGET
MXFILZ
MXFILSG
MXMRE
MXMRED
NFILERZ
NOERR
NUMKY:2
NUMMRG
NXOBLK
NXTBRLK
ORFEND
OBUF 1
opurFaz
OBUFBZ
OFLINK
ORCA
ORCB
OREND
ORFL.
ORPOS
ORRE
ORVL
OTYPE
OUTBUF
OUTCHR
QUTREC
OVLRIT
OVTP
OWCNT
P2BAGE
pas1?
PRTERM
P2T0OR
PENMRE
PFESPC
Q

GLEN
RC
RECLEN
RELGRN
RELOWVE
RLOUT
RMON
RN

ot

Crose vefervenre

R
PREREY

& a7

Loty
AR 3+
P
oRFH
Medld
B eL
G gt
ERVE
S—H0#
L.

3 [Z37)
&

O

£ a0
2-a0
2574
)
DN

1-548
PR, S
[ ¥

27 b
Ak ]

= 43

H2 &

table

IS B
L7

(CiEt-

boba
671

(!

!

VSN
@B =L

4

NOhWMO
* #*

&
i
k-3
~

4-53
2~&0

&8t

14678
4-~32%

5-98%

597

ot '_'\{.'.‘fJ
14 -4
14654
1e2-11

5-19

H~&1

432

A--59
H-20%
14-58
6—-43
H-35
8~-7%
a-42

YE—-2 78

B—-133

e PEHARE 2 MACRO VOE O1b Mondoy 05 -May-83
VGOS0

4-H0%
G-72

7-19
b6-41
12-42

1046

3-30
1010
10-20

G134

H—106

559
1235

11

12-43%

11-33
718
916

11--24
10 -24

&-128

458

568

18-40%

1247 %
8-20

1141

9-10

9--44
11-29
1374

g7

170448 Page H-d

11-654

11-45%

760
11-50

13-2

629

P49
11-57
13-24

o~

....1 1 -

2-&67

10-15
12-114%

-1

o
-
P

~N

12-43

11-9
13~9

12-44%

11-38

b-13&#



SORTH

R@
RETGJI
RT$CHL
RTECR
RT®DRL
RT$F11
RT$F TN
RTEOR
RT$08
RT#0X
RT$RA
RTSRER
RTETXT
RTSVLN
RT11l
RUWDLEN
SEVERR
aSFLAGE
SORTPE
SR2
SR3
SR4
SR4L
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