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ROOT MODULE OF RT--11/78X SORT PROGRAM.

WRITTEN BY PPHIL SGHERROD.

LINK COMMAND TO FORM OVERLAYED VERSION OF RTSORT:

.R LINK
#*RTBORT=8ORTO/C
#S0RTI/Z0: 1 /C
¥GORT1/0: 1 /¢
#SORT2/70: 1

S4B S R H R R RN E N B H RN RN SRR R R RS R R R SR RS

Modified in Feburary, 1980 by K. C. Lidster of DISC to also execute
under the RT11 run—-time for the RBTS cperating system. This mainliy
involved the handling of the extra file parameters pertaining to
RSTS (PPN, clustersize, etc. ).

EEIEF R E PP PR PR EE AR LRSS E R R SRR L SRR LS b s b

GLOBAL DEFINITIONG

.BLOBL GRLK. QLEFN. MODE, TSXFL

L GLOBL  TOPMEM, NUMKY2, RECLEN. ISMARS

. GLOBL  SKPCNT: MXREC1, MXRECZ

. GLOBL  EOFCHR. EOFCOL

. BLOBL  INFLEN, KYUCA, EOFBUF

. GLOBL  BLKFC. OWCNT, OBUFSZ, STARTI

. GLOBL.  STACK, PITERM, P2TERM. KTYPE

. GLOBL  KAD, KS3TRT. KLEN.: OBUF 1, OBUFZ2

. GLOBL  NXTBRLK, OBFEND, ORPOS, FL.BLK

. GLOBL ITYIE, OTYPE, FSINPL

. GLOBL  RTHCBL, RT$FTN: RT$DBL, RT$TXT, RT$X

. GLOBL  RTH0S, RTSOR, RT$0X, RT$F11

. GLOBL  RT$RA. RTSREB, CURSAY, ENDSAY, BAVEPC, BKPVAL
CBLOBL  RTHVLMN, RTSCR, MULTPY, DIVIDE, SRTCNT, TMPCNT
.GLOBL CISRTI, CISRTL, CISRT

S GLOBL  NUMBURF, NUMCOL, NUMLEN

. GLOBL  IFPNT, CUROFL, LOWMEM, RWDLEN

. GLOBL RCNT1, RCNTR, FLUSH, OUTWRT, MXFILS
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QOG04
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000310
000H20
000017
000012
000007

Q0004
Q0R336

000001
000002
000004
000010
000020

000001
000002
000004
000010
000020
000040
000100
000200
Q00400
001000
Q000
040000
100000

s
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. GLOBL
. GLOBL
. GLOBL.
. 6LOBL
. GLOBL
. eLoBL
. 6LOBL
. GLOBL
. GLOBL
. GLOBt.

MAFiLE, ©
FILNB, F1
RECY, RCC

TIRYIZ, T2

LB, OVLEB
UEOF, V3F
KYCOMP, I
FERIN, F&$
KYBIN, RY
SETNRT, R

i GLOBAL REFERENCES

H

. GLOBL
. GLOBL

i PARAMETERS

MXFILS
MXFILZ
MXKEYS
LF
BELL

LI I I

. IF DF RT11

. ENDC

H

¥

SORTPL. 8
SRTINILP

2010,
SEMXFILG
15.

12

07

i BET INITIAL S

L ABECT

WD
CCRECT

OMPAR: ABORT, FILFL

LRN: FILST, MSGENAM

2: KYDIS

517, DBKCVT

17. POTOP, POBASE

LAG: ANDFL G, ORFLEG

NRLEN, SEL.ADR, FLDMAP, MAPEND
CR, FEPAUS, FSVLEN

L4, KYTSE, KYDATE, SFLAEGS
STS, CHNPPN, FILFPN, SPCFLE

OrRTP2, TERM
1TOP, P2T0P

;MAX 8 OF TEMP FILES

i MAX # OF SORT KEYS PER RECORD
; ABCIT LINE FEED
i ASCIT BELL

TACK POINTER

f4et
STACK
SORTO

i  General contrel flags stored in SFLAGS:

F$BIN
F$VLEN
F$CR
FEPAUS
FEINPL

1

i File

RTHCBL
RT$DBL.
RTSHFTN
RT4F11
RT$TXT
RTHX
RT®0OS
RTHOR
RT$0X
RTERA
RT$RRB
RTHCR
RT$VILN

Honoh

I

type flzas store

L R R | I I A A O O 1}

it

1
&
4

10

=)

44)

1040
=200
A0
1000
2000
40000
100000

; Records contain binary data

; Records are variable length

i Insert CR-LF &t end of output records

i Pause on completion of reading input file
;Do an inplece sort

d in ITYPE & OTYPE.

; COBOL. file

; DIBOL. file

;s FORTRAN file

s FILES—-11 file

i TEXT +file

i @eneral Ffixed length records
s BGequential organization
;Relative organization

; Indexed ovrganization

ifpscii recording mode

; Binary recovrdang mode

i Carriage-return is record terminator
iRBlank strip the records
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1it
11
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118 000000
119 000640
120 003440
121
1o0
123
104 Q00
129 00rhla
jab QO0rialdg
107 QLa10
ol
129
130
13D 00DAnG
132 Onlaho
133 002454
134 002458
135 0003460
134
137
1aa
139
140 Q00342
141 Q00464
142 00466
143 O05aA70
144 000478
145 QOdGoN)
1486 Q0D B0g
147
148
149
150
101
152
153
154
155 0nzeR
1548 000526
157 0055
158
157
140
161
1462
163
164
1469 QDELT7E
1&6 QOITA0D
147 QULREDD
1468 0022409
1469 OOIAOA
170 Q2610

171

OrEsLR

QU000
000000
G00000
000000
000000

000000
000000
000000

Q00000
000000
O00N00
000000
000000
000000
000000
000000
000000
000000
000000
00DGO0
000000
000000
Q00000
000000

000000
000000
000000
Q00000
000000
000000
000000
000000
000000
000000
000000

s ROCT MODULE

0Go000
00000
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H

i FILE

F1L 57:
FILNRE:
FILRN:

»

i SORT

KTYPE:
KAL)
KSTRT:
KLEN:

3

H DATA

SFLARS:
ITYPE:
OTYPE:
NUMCOL:
NUML EN:

CUROFL:
TOPMEM:
COMPAR:
MSGNAM:
NUMKY
RECLERN:
IGMARG:
RUWDLEN:
RCNT & :
RCNTZ:
LOWMEM:
SKFPCNT:
SKPVAL.:

MXREC1:

MXRECS:
TI1KIZ:
TESIZ:
INFLEN:
SRTOCNT:
TMPCNT
AREA:
OWCNT .
ORUFS&Z:
REC1:
RECZ:
OBUF 1 :
ORUFZ:
NXTBLK:
FILFL:
OBRFEND:
ORrRPOS:
FLBLK:

. BLKU
- BLKW
. BLKW

. BLKW
. BLKW
. BLKW
. BLKW

AREAS

. WORD
. WORD
. WORD
. WORD
. WORD

. WORD
. WORD
. WORD
. BLKUW
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. BLKW
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD

MANAGEMENT TARLEG

MXFILS s FILE SBTARTING BLOCK NUMBER
MXF1LS ;# O BLOCKS IN FILE
MXFILS i# OF SORTED RUNS IN FILE

KEY DESCRIPTOR TABLES

MXREYS s REY TYPE

MXKEYS 3 O=2ASCENDING; 1=2DESCENDING
MXKEYS i KEY STARTING COLUMN

MXKEYS s KEY LENGTH (COLUMNS)

SO0 0C

CTCOCWODOD
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P B
213
=14
215
218
17
=218
219
a0
pjug ]
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223
et
ryE

[ v

.
e

QL 14
0D lb
QD20
QD3RAZD
QD054
Q02426
ODILD

Q0434
Oliid3b
O0&40
OQEs42

QU734
QUE0E0RA

OLERE
O0LATR7
Q03540

e P
OOZ540
Q0alig4
OOaEg4 s

OGRHY
063441
0GR44G
00EAL
044D
003445
0OEA
ODR77

- ROGT MODULE

000000
000000
Q00000
Q00000
000000
00 H0O00
000000
000000
0000060
000000
000000

000
000
000
a00
000
N0O0
Q00
061
044
D&7

PAUSHMS:

Q031354
0460
065
000
olele)
0464
071
313
000
Qo
000
000
000
000
317
are
0G0

062
065
Q7vu
. NiLIST
.ABCIZ

0461
0&H6
000
000
065
317
312
000
000
Q00
Q00
OO0
000
d1é
ari
Q00

MACRO VOO, 01k Monday Q& -May-—-85

063
0866

BIn

/B0RT input complete.

Q62
047
000
O&1
Obb
316
311
Q00
000
Q00
000
000
000
215
310
220

BLKFC:

IFPNT:

EQFBUF:
FLDMAP:
MAFEND:
SELADR:
INRLEN:
EOFCOL:
CHRONT:
CURSAV:
ENDSAV:
SAVSPC:

b4

i  DEFINE STACK

STACK:

¥

i BYTE DATA

EQOFCHR:
VUEQF ;
ANDFL.G:
ORFLG:
5C1:
8C2:
SPCFLE:
NUMBUF:

i sign
SINCHR

. WORD 0

. WORD O

. WAORD {

. WORD 0

. WORD Q0

. WORD O

. WORD 9]

. WORD 0

. WORD O

. WORD 0

. WORD o0

. BLKW 30,
SPACE

. BLRKW 10

. BYTE 0

. BYTE 0

.BYTE 0

. BYTE ]

. BYTE 4]

. BYTE 0

. BYTE 0

CABCIT S1234567B/

CLIST
. EVEN

BIN

indication.

CBYTE  -<¢
. BYTE
. BYTE

CNLIST  REX

= 18]

. BYTE R
. BYTE +<0 N,
. BYTE 0,
. BYTE 0,
. BYTE il A,
. BYTE + G,
. BYTE el P 5,
. BYTE 0,
. BYTE 0,
. BYTE {0,
. BYTE .,
. BYTE 0,
. BYTE 0,

+ 1
+ 7 6T
O,
()'
+< B,
S B
=
0,
{1,
Q,
s
O,
4,

Porg =000,
=B,

LR S )

""\ ’ 7:}.-

0,

iFirst char in table is
#4703,

+{ B, #0090

+< 20,
+L AT,
O,
S U S
=B,
AR
-l TT
0,
{
£
(),
{1,
(s
gl 43T,
-8,

RaA R 4 20

17:48 Page -3

o,

2,
+ AT,
~ 3,

— g,

&
O,
O,
0,
0,
{1,

Y.

- ":: ‘ 9:}:

Mount SORT ecutput disk. /<<BELL>

4

0
3>
<8
-l P
=P

O

QO

Q

QO

O
<O
R

O

B

e e Tmr s e wr s e fes e we e e s s

060
(e1.%
072
077
104
111
116
123
130
135
142
147
154
141
166

173 -

"oll
064
071
076
103
110
115
122
127
134
141
144
153
160
165
172
175

Table to convert non—separate sign characters for COBOL and DIRGL
signed numeric display values into the natural digit and a

{octal 60).
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DATA AREADL

7 - EVEN

EPELE] L LIST REX

e

30 i

31 i The folleowing macro call generates hidden system dependent data
&3t i

OIS H

H348 OORLY $systbem

& HG

2345

237 i

=38 i Define file descriptors and file specification blocks
23 ;

240 0045064 fdi:: $FDB ; file descriptor blecks

241 Q0DAZTY fder: $FDB

240 g0 fd3: : $FDR

243 Ouaslil g fd4: : $FDH

434

a4 QLgSd sptl:: $SPC ;s File speocification blocks {(system dependent names)
244 Q04436 sprd: $5PC

247 004550 spc3: $5PC

248 004062 spcd: $SPC

245 Q0aR7 4 spch: . $85PC

250 0043408 spch: $5PC

291 004420 spc7:: $8PC

292 004432 spc8: $SPC

253 004444 spc%:: $5PC

=54

250 i table of pointers to GPC’s

254 004454 00473247 204336° 0043507 files:: . word apcl, spee, spcd. spch, sEpcd
ONAd444 00403482 Q043747
257 004470 0044067 0044207 004432 . word spCé, spe7, spcl, spc?, 0
O04476 0044447 QOGO00
98 H
297 i MACRO TO ABORT SORT
60 ;
261 . MACRO XXX cabp
b vy XXXcon = .
263 MOV #C0OD7 ., RO
264 CALL ALORT
265 . ENDM XXX
b
z?c’)'? J T e i e et e s o o o s e e S S S S o 4 e [ — are e somre o Poomd Sremt o e eSS bt Se0na it Smaae St Criee 48400 80040 snons - coen sorm e o St 5w hnte Mo <.k o ot omarm oo oones
268 i Debugging breakpoint checkins.
267 i
270 i Checkin from GORTI.
271 H
272 Q048062 000207 CISGRTI: RETURNM
273 H
274 i
275 i
2786 004804 000007 CIGRTI: RETURMN
277 ;
278 i Checkin from GORTE
279

280 0N4T0s 000207 CIBRT:: RETURN

Checkin from SORTL.
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i .BBTTL. MAIN SORT FLOW
3 ;
4 004510 START:
5 5
1) i ENTER SORTI TO DO INITIALIZATION
7 H
8 004510 000167 0000006 JMP SRTINI s ENTER INITIALIZATION ROUTINE
? H
10 i  BORTI JUMPS TO STARTI WHEN IT IS5 READY TO START A SORT
11 H
12 004514 000167 0000006 START1: JMP SORTP1 i BEGIN SORT PHASE 1
13 ;
14 i TERMINATION OF PHASBE 1
15 i
146 004520 F1TERM: $LOCK ; LOCK USR MODULE IN MEMORY FOR SPEED
17 00450 SKEEP #FDE ; CLOSE TEMP FILE 1 CHANNEL
18 i CLOSE TEMP FILE # 2 AND DELETE IT IF IT WAS NOT USED.
19 004570 00L767 175732 TST TRGIZ s DID WE OPEN TEMP FILE 27
20 004574 001503 BEQ 7E i BR IF NOT
21 009576 $SKEEP #FD4 s CLOSE TEMP FILE 2 CHANNEL
22 004444 016702 173732 MOV NXTBLK, R i GET LAST CLUSTER 3
23 094450 004747 002022 CALL DSKCVT s GET FILE # FOR IT
24 0044604 020427 0043147 CHMP R4, #FD4 318 TEMP FILE 2 NEEDED?
25 0044460 001451 BEQ 7% i BR IF YES
26 i TEMP FILE 2 1S5 NOT NEEDED S0 DELETE IT
27 0044642 005067 1755640 CLR TRBIZ ; 8AY FILE NOT USED
28 00464886 $ERASE  #FD4, #58PC3
29 i
30 i SEEF IF WE SHOULD PAUSE WHILE OQUTPUT DISK IS MOUNTED.
ail i
32 005204 032767 000010 175436 7% BIT HFEPAUS, GFLAGE i 15 PAUSE WANTED?
33 005312 001412 BEQ 1% i BR IF NOT
34 006LG14 SUNLOCK i UNLOCK USR MODULE DURING PAUSE
35 005014 $PRINT #PAUSBHMS i PRINT PAUSE MESSAGE
36 0DENR4 5%: .TTYIN s WAIT FOR USER TO ENTER CR/LF
37 00030 120027 00C012 CMPDB RO, #LF
38 008044 Q01373 BNE 5% ; LOOP TILL LF ENTERED
39 Q0OLGRO SLOCK ;s RELOCK USR MODULE
440 ;
41 i SEE IF AM IN-PLACE SORT IS WANTED.
a4z ; :
43 00LOA0 032767 000020 175402 1% BIT HFHINPL, SFLAGS  ; WANT IN-PLACE SORT?
44 0N5N4H 001435 BEQ 4% i BR IF NOT
4% i IN-PLACE SORT IS WANTED. DO LOOCKUP ON INPUT FILE FOR OUTPUT.
44 005000 $REOPEN #FD3. #8PC4 ; DO REOFPEN TO ASSOCIATE OUTPUT WITH INPUT FILE
47 0051346 000147 000510 ' JMP OPNTMP
48 i THIS IS NOT AN IN-PLACE SORT.
49 ; IF QUTPUT FILE EXISTS NOW DELETE IT
50 Q05242 a44%: $ERASE  #FD3, #5PC1
51 i TRY TO OPEN NEW OQUTPUT FILE
5 ;
LR i Determine how many blocks to request for ovtput file.
D4 ;
55 O0LIA0  03R7467 100000 175166 TONOF: BIT HRTEVLN, OTYPE s ARE OUTPUT RECORDS BLANK STRIPFPEDY
56 000E6G Q01053 BNE 44 s BR IF YES

4 i Fixed length cutput records.
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on
o7
60
a1
bl
63
64
Ho
6o
&7
68
69
70
71
7
743
74
79
7é
77
78
79
820
81
8z
a3
84
3o
84
87
84
89
20
71
9
73
94
95
P
97
7a
99
100
101
102
103
104
105
106
107
108
109
110
111
11ed
113
114

00LE70
QOBE74
QORI
000304
(L3S B
000014
Q0L
OOUER4
00 Lo3d
QODRE4
005340
005344
OOT350
Q0554

00L3bs
OOLIHE
Q053G6
QOLET74
00na74
QOHAQS
Q054046
QG414
Q0L4 14
QONG o
Q05424
005430
005414
0DGARG
0054432
00Oh448
00L4 5
005454
QOLAALS

00044A

OO ZHE

0054624
00540
00563
005442

O00&EL
QOL774
OOEDON
OD&E010
OOn 1 4
Q01 E
004H1 42
005144

OD&1 44

e ROOT

016704
QL&HT05
016700
032767
001010
Q32767
001406
032767
00140
062700
004767
Q12700
QOATET
0004736

0146704
Q146705
Q32767
001010
032747
001416
Q32767
001412
066704
00HH05
OHET70D
066704
O0OLB505
066705
012700
004767
062704
005505
00140
012704

103013

120027
001004

103004

0O5B747
001453

103716

QO &7

MODULE

175836
175234
175174
040000
000001
002000
000002
002112

001000
002154

175154
175152
040000
000001
002000
1751190

175104
179074

175072
001000
002056
000001

177777

000001

174512

D020006
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i Multiply record size by number of records to determine needed sive.

MOV SRTCNT, R4 ;s GET # OF RECORDS PASSED 70O WORD (1L 0W--0ORDER)
MOV SRTCNTH+Z, RGO i GET HIGH-0ORDER COUNT
MOV RECLEN, RO i GET OUTPUT RECORD LENGTH
175142 BIT #RTECR, OTYPE i ARE WE TO ADD CR-LF TO OUTPUT REVTORDS?
BNE od i BR IF YES
1756132 BIT #RTSCBL., OTYPE ;I8 THIS A COBOL FILE?Y
BEQ HE i BR IF NOT
175122 BIT #RTHRE, OTYFE ; COBOL. BINARY FILE?Y
BEG =% i BR IF NOT
9% ADD #2, RO i WE NEED 2 MORE CHARS IN RECORD S1iIr
6% Al L MULTPRY JMULTIPLY # RECORDS TIMES RECORD 3I1ZE
MOV #9512, RO i NOW DIVIDE BY # CHARS PER DISK Bi.OCK
CALlL DIVIDE
BR 7

i Variable length (blank stripped) output records.
; Use size of temp file to detmine space needed for output file.

4%: MOV THMPONT, R4 s CET # DATA BYTES WRITTEN TO TEMP FILE
MoV TMRONT+E, RO i GET HIGH-ORDER VALUE
1750460 BIT #RTSCR, OTYPE i ARE WE TO ADD CR-LF TO QUTPUT RECORDS?
BNE as i BR IF YES
175050 BIT #RTECBL, OTYPE ;3 I8 THIS A COBOL FILE?
BEQ 6 iBR IF NOT
175040 BIT #RTERB, OTYPE 3 I8 THIS A COBOL BINARY FILE?
BEQ 7% i BR IF NOT
a%: ADD SRTCNT, R4 ; ADD # BYTES NEEDED FOR EXTRA CONTROL CHAR
ADC RS i PROPDGATE CARRY
ADD SRTCNT+2, RO i ADD HIGH-ORDER
ADD SRTCNT, R4 i ADD FOR 2ND CONTROL. CHARACTER
ADC R
ADD SRTCNTH+E, RS
FE: MOV #512. . RO i # BYTES PER DISK BLOCK
CALL DIVIDE ;i CALC # BLOCKS NEEDED
7%: ADD #1, R4 s GET 1 EXTRA
ADC RS ; PROPOGATE CARRY
BEQ 10% : BR IF AMT NEEDED FITS IN 16 BITS
MoV #-1, R4 i ABK FOR LARGEST AMT AVAILABLE
i Try to open the cutput file.
10%: SNEW #HFD3, #5PC1, R4
BCC OPNTMP s BRIF NOQ ERROR
i CANNOT OPEN OUTPUT FILE
CMPB RO, #1 3 NOT ENOUGH SPACE?
BNE 2% i BR IF SOME OTHER ERROR
XXX 10 P NOT ENOUGH SPACE
2% XXX 11 ; SOME OTHER OPEN ERROR
i THE OUTPUT FILE IS OPEN - REOPEN TEMP FILE FOR INPUT.
OPNTMPP: $0LD #HFD2, #8PC2
BCC 3% i BR IF NO LOOKUP ERROR
7% XXX st i CAN’T REOPEN TEMP FILE
8%: ST TR51Z ;18 TEMP FILE 2 NEEDED?
BEGQ &k ;i BR IF NOT
$0LD HFDA, #4810 C3
BCS 6
&6 SUNL.OCK ;s UNLOCK USR MODULE

BEGIN SECOND PHASE OF SORT.
H {(MERGE TEMP FILE SORTED STRINGS)
JMP SORTPZ
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115 ;

114 ; TERMINATION OF PHAGRE 2

117 i

118 004152 005000 P2TERM: CLR RO ; 8AY NO ERROR

119 ;

120 H THE XXX MACRO CAUSES A JUMP TO ABORT WITH THE ERROR CODE IN RO.
121 H

122 0046154 010046 ABORT: MOV RO, —~{5P) i SAVE ERROR CODE

123 004154 SUNL.OCK i MAKE SURE USR IS NOT LOCKED

124 0041460 012600 MOV {SP)Y+, RO

125 008162 0001467 0000006 WJMP TERM i REENTER SORT1
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4 my
LA

oy

N

7
i0
i1
ie
1
14
15
1é
17
18
17
=0
21
28
23
24

o
el

6
27
28
=29
30
31
a2
3.3

O0& 146
QLT
QG174
QL7686
QO&E200
Dt
QOGN0
Q0&EI0
Q0K E
ODALZE0
OG22
QORE24

:;7
ODGRHY
ODEDEG
0N&ED40

—= ROOT MODULE

1057467
001420
010046
010146
012500
013701
012021
001003
017561
Q12021
012021
012021
012601
012600
000401
005725
QOLH785
QOURH5

175444

000054

000000
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177776

I DF

e N we s e

P T L T T

SETNRT:

9%

10%:
15%:

. ENDC

RT11
.8BTTL. RB1S oriented routines

SETNRT

Set the RSTS oriented non—-RT11 file parameters for the
next file operation. These items are the PPN, protection
code, mode., and clustersize and are stored in 8 4—word
block whose address immediately follows the JSR RS, SETNRT
call. These items were saved off from & previous . CSISPC
monitor decode and will be loaded in the "one shots"” of
the RT1! runtime’s Read/Write stack (which is pointed at
by the low core RMON word).

TETH RSTS sbWle runming under RETH?

BEQ 10% i Mo, just ignore

MOV RO, ~(5P) iBlse get some work registers
MOV Ri, —~{GP)

MOV (RS)Y+, RO iPoint to the saved items
MOV EHRMON, R1 iPoint to the R/W stack

MOV (RO)+, (RID+ i Load PPN

BNE 95

MOV @¢(RE), —2(R1)

MOV {ROY+, (R1)+ H Protection Code

MOV (ROY+, {R1) ¢ ; Mode

MOV (RO, (R1)+ H Cluster Size

MoV (5F)+, R1i i Restore the work registers
MOV (8P )+, RO

BR 15%

78T (R5)+ i Skip the save area pointer
TST {(RY)+

RTS RO



50RTO

RTolRY

170 ROUTI#G:

NENDUDLNT -

20

2!
23
24
=25
=2
27
20
29
30
at
3
aa
a4
35
3é
37
33
a9
40
41
42
473
44
4%
48
47
40
47

QOAHEAL
O0NGE4L 4G
QOAZ4 L
ODGZ D0
ODHEL4A
ODGRHD
008262
0DHEAS
ONAET7E
00H27 6

O0GHI0

O0E2046
006212
O0&LE20
O0A324
OOAI330

00&IAG
0046340
00HE42
00&LE48 4
O0&TL0
ODGHEHE

OG54

DDERINA
QOHRE0
QOA3GD
00564
OD&S00
O0GE0R
On&E1D
Qi&hHLS
OOGBGTO
QDALTFE

ONLLET74

10146
010246
010346
0146701
016702
050211
016701
0146703
010247
005261
0047467

016701
0146767
010147
010167
Qb&767

00502

Q05021
Q10147
012603
012602
012401
000207

010346
010446
Q047867

103004

103705
012604
012603
000207

e ROOT MODULE

174322
174332

174174
174312
1743064
000620
O0C050

174266
1742460
174252
174254
174234

174242

000310

-
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174260

174250

H

H

.8BTTL  1/0 ROUTINES
FLUSH: SUBROUTINE TO OUTPUT THE CURRENT
QUTPUT BUFFER AND SWITCH TO A NEW ONE.

FLUSH: mMav R1, —~(&BP) i BAVE GOME REGISTERS
MOV Ra, ~(&EP)
MOV R3, ~(GR)
MOV OBUF 1. R1 ; GET ADDRESS OF BUFFER
MOV FLBLK, R2 s GET ADR OF NXT DISK BLRK
BIS R2., (R1) s BET FLINK IN BUFFER
MOV CUROFL., R1 s GET CURRENT FILE #
MOV FILFL,R3 i GET OLD FLINK
MOV R2, FILFL i BAVE NEW FLINK

INC FILNB{(R1) i COUNT # OF BLOCKS IN FILE
1%: CALL. (QUTWRT i START WRITE TO FILE
i BWITCH BUFFERS
MOV OBUF2, R
MOV OBUF L, OBUF&
MOV R1, OBUF1
MOV R1, OBFEND i SET ADDR OF END OF BUFFER
ADD OBUFSZ, OBFEND
i INITIALIZE MEW BUFFER
CLR (R1)+ s CLEAR FLINK
CLR (R1)+ ;i CLEAR # OF RECS IN BUFFER
MOV R1,ORPOS i POS WHERE NXT REC GOES
MOV (SP)+, R3 ;s RESTORE REGISTERS
MOV (55)+, R2
MOV (8P)+, R}
RETURN
i OUTWRT: ROUTINE TO WRITE THE CURRENT OUT BUFFER
s TG THE DISK FILE. WHEN CALLED R3 MUST CONTAIN
i THE DISK GRANMULE # WHERE THE BUFFER I8 TO BE
i WRITTEN.
i THE BUFFER IS8 WRITTEM FROM THE POSITION POINTED
i TO BY OBUFL.
OUTWRT: MOV R3, —{(5P)
MOV R4, —{&GP)
CALL DSKCVT ; CONVERT CLUSTER # TO FILE&BLOCK #
SWAIT R4 P WAIT FOR PREVIOUS WRITE 7O FINISH
BCC 1% s BROIF NO WRITE ERROR
FE: XXX 15 s TEMP FILE I/0 ERROR
14%: SWRITE R4, OBUFI, OWCNT, R3
BCcs 76
MOV (5P)+, R4
MOV (8P)+, R3
RETURN



S0RTO

RTEGHRT

1.0 ROUTTIM:

1?

15
14
17
18
19
20
21

e

23
24

>
25

26
27

Q0&LT7 6
O0QEH700
DDETFD
QOAT704
QOAT10
Q&P
Q06714
QOLT7 14
QRGTFRa
Q05780
OO&7 30
ODG734
QO&740
QOﬂ 44
QOE744
QOAR7 O
QD47 046
QDGTEHD

010346
0146704
000401
061603
005304
001375
DOB726
012704
020367
101411
166703
066703
020367
101005
012704
166703
000207

ROOT MODULE

ALL.

s e e ter Mee Ny e

DSKCVT:
173710

i
14:
o474 ¢
173576
173570
173654
173562

004314
1738636 3%:

9%

DSKCVYT IS
TG A BLOCK
WHEN CALLED,
ON RETURN,
THE CHANNEL
OTHER REGS

MOV
MOV
BR
ADD
DEC
BNE
T8T
MOv
CMP
BLOS
sUB
ADD
CMP
BHI
MoV
SUB
RETURN
XXX

R3, —-{SP)
BLKFC, R4
14

{(5P), R3
R4

&b

{8P)+
#FD2, R4
R3. T181Z
a4
TiBIZ,R3
BLKFC, R3
RB:TQQIZ
P4
#FD4, R4
BLKFC. R3

12
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CALLED TO CDNVERT A TEMP FILE CLUSTER NUMBER
AND FILF NUMBER.

R3 MUST CONTAIN
R3 CONTAINS THE FILE BLOCK # AND R4 CONTAINS

NUMRER OF THE TEMP FILE.
ARE PRESERVED.

THE CLUSTER NUMBER.

i PUSH CLUSTER #
s GET # BLOCKS/CLUSTER

; COMVERT CLUSTER # 70 BLOCK #

; CLEAN OFF STACK

i ABBUME TEMP FILE #1

i 18 THIS BLOCK IN FILE 17

; BR IF YES

;CALC BLOCK # IN FILE 2

i T1 MAY NOT BE MULTIPLE OF BLOCKIMZ
sWILL IT FIT IN FILE 27

s BR IF TEMP FILE OVERFLOW

; BET FOR TEMP FILE 2

3 18T CLUSTER IS CALLED # 3

s OVERFLOW OF TEMP FILE
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KEY COMPARLE RCJTINES

1 . 8BTTL  RKEY COMPARE ROUTINES

;7 BT R et e i e o e . a1t e 4 St e i 7 o o e 1 T o T 1% e (105 e e 1 1 i b e 1 % e S 0% o e 18 i o i s e
3 i

4 i The following routines are called to compare two key fields of various types.
o H On entry, the following registers are set up:

&) i Rt = Address of start of key field 1.

7 i R&Z = Addrecs of start of key field 2.

a H R3 = Numher of bytes in the key field.

7 i

10 ; On return the condition code must be left set for BET/BLT/BEQ tlest.

11 i RO, R1, R2 and R3 may be destroued.

12 i R4 and RS must be preserved.

13 ;

1 4 G oe— s 4504 v m e S oo S04 4000 Siae S surme et SOt 4o 4000 S0 ettt et seped s Skt SO o0 Somse L S b1k S42a0 2w et ot s wrn rotmn v2mm theet 0 “resa B S S v 1480 St Biate ronre Sease Serre e B P Smabe im0 SrArR ok <o et e St tin e ce10m e St aenr o S S0t
15 i

14 i Bigned computational (binary) values stored with least significant word first
17 H

18 0046770 060301 KYCOMF: ADD R3, R1 i POINT PAST MOST SIGNIFICANT WORD

19 008772 060302 ADD R3, R2
20 004774 006203 ASR R3 s GET # WORDS TO COMPARE
21 00867746 024142 CMP ~{R1), —{(R&) ; COMPARE MOST SIGNIFICANT WORDS (SIGNED)
22 007000 001404 BEG 2% i BR IF MOST SIGNIFICANT WORDS ARE EQUAL
23 00700 000207 RETURN s MOST SIGNIFICANT WORDS ARE UNEQUAL
24 007004 024142 5% CHMP ={R1), —~(R&) ; COMPARE L.OW ORDER WORDS
295 0070046 103473 BLO SETLT ; DO THIS AS UNSIGNED COMPARISON
246 007010 101067 BHI SETET
27 00702 005303 2% DEC R3 i MORE TO COMPARE?Y
28 007014 001373 BNE x5 ; BR IF YES
29 0074146 000207 RETURRN i VALUES ARE EQUAL
30
:31 G e i s 4 iy 4008 s e St v St S e S S e S0 i ks 1 S A 300 Bt s S ¢ 1 v e pom s S St e i 12 v St e S0 S o4 G ot TS SRR G2 R RS bR M i ek e o s £ e i s <1 a1 v o s o o e e o
32 i Compare two binary items stored with most significant word first,
a3 H
34 0070 006203 KYRIN: ASR R3 s GET # WORDS TO COMFARE
35 007022 022122 CHMP (R1)+, {(R2)+ i COMPARE MOST SIGNIFICANT WORDS (S1GNED)
34 00764 001404 BEQ 2% ; BR 1IF THEY MATCH
37 0070246 000207 RETURN ; MOST SIENIFICANT WORDS ARE UNEQUAL
38 007000 022122 o%: CMP (R1)+, (R2) + ;s COMPARE 1L.OW ORDER WORDS
39 007032 103461 BLO SETLT i BR IF 1<£2
40 0027034 101055 BHI SETET i BR IF 1>2
41 0070346 005303 P& N DEC R3 i MORE TO COMPARE?
42 007040 001373 BNE 5% s BR IF YES

43 007042 000207 RETURN i VALUES ARE EQUAL
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KEY COMPARE

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
44
47
48
49
20
o1

o

53
54
55
BhH
57

RTSORT

Q074
OO7 000
0070u2

QO GhH&

Q076D
Q0746
QO7GHA
Q07 LA

Q07070
QO7O7 4

007076
007100
007102
007104
007106
007110

00/112
007114
007114
007150
007124
007124
007132

007134
Q07134
007140
Q07142

Q07144
O07150

007152
QD7In4
007106
007 1&0
007162
007144
007146

007170
QU774

- ROOT MODULE

BCUTINES

122127
001407

-
12222

001447

010100
010201
010002
000403

122227

Q01035

005303
12212
001002
005303
003374
000207

005303
040301
060302
121127
001407
121227

001421

010100
010201
010002
000403

121227

001007

160801
160302
122122
001002
005303
003374
000207

00527
000207

000053

000053

000053

QOCO5

000053

000001
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; Compare twos items with leasding separaete signs.

Kyl 3&5: CMPR (R1Y+, 3+ i 1ITEM 1 POSITIVETY
BEG 1% s BR IF YES
CMPB (R4, "+ s ITEM 2 POSITIVE?
BEQ SETLT P 18TC0, 2NDo=
i Both values are negetive so reverse order of comparisaon.
MOV R1, RO
MOV Ra, R1
MOV RO, R2
BR b
i First value is positive.
1%: CMPB (R +, %'+ i @ND VUALUE POSITIVE?Y
BNE SETET ; 1587>0, 2NDLO
3 Values have same sign so compare magnitudes
2% DEC R3 i COUNT DOWN SIGN CHARACTER
a%: CMPB (R1)+, (R&)+ i COMPARE CHARACTER STRINGS
BNE 9% ; BR IF UNEQUAL
DEC R3 i MORE TO COMPARE?
BGT 3% ; BR IF YESB
9E: RETURN i RETURN WITH CC SET
i Compare two values with trailing separate signs.
RY155: DEC R3 i DON’T COUNT SIGN CHAR IN COMPARILON LOOP
ADD R3.R1 i POINT TO SIGN CHARACTER
ADD R3: Ra
CMPB (R1),# 7+ i 18T VALUE POSITIVE?
BEQG 14 i BR IF YES
cMPB (RED), # 7+ i &ND VALUE POSITIVE?Y
BEQ SETLT 3 18740, 2ND>=0
;i  Both values are negative so reverse order of comparison.
MoV R1,RO
MoV R2, R1
MoV RO, R2
BR &
i First value is positive.
1%: CMPRB (R2), #/+ ; @ND VALUE POSITIVE?Y
BNE SETET s 18T VALUE 3>=0, 2NDCO
i Values have same sign. Compare magnitudes.
2% suB R3.R1 i POINT 70O 187 DIGIT OF VALUE
SUB R3, R
3%: CMPB (RID+, (R2)+ ;s COMPARE DIGIT STRINGS
BNE 9% i BR IF UNEQUAL
DEC R3 ;s MORE T0O COMPARE?
BGT as ;i BR IF YES
9E: RETURN s RETURN WITH CC SE1

H

; Set condition to csuse BET branch to be taken.

SETET:  TST #1 s BET CC FOR BET
RETURRN

; Set condition code to couse BLT brench to be taken.
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58 007176 005727 Y7 FVHT SETLT:  TST #~1 3 BET CC FOR BLT
59 QOT7EOE 000207 RETURN
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KEY COMPARE

1 HIE R it s soo 1aans e saase LA S ottt bt SRS S S St somet Se000 S0 St < ¢ e 470 st b s 474 S0 b Ao ALt fome 0104 18000 < 4 et whohm e b 4274 S50 S LSS e 4100 enn Mnde o SRS i brms S0 Wuin bt et e v S e b1 Aoean <o Sy . et SO s S Snnrn —
& i Compare two values that have trailing non—separate signs.

4 ;

4 007204 005303 KYDIS: DEC R3

5 007204 060301 ADD R3,R1 i POINT TO SIGN CHARACTERS

& o070 040302 ADD R3: R2

7007812 111100 MOovB {R1), RO s GET SIGN CHAR FROM 18T VALUE

8 007214 116000 0033547 MOVB SINCHR{(RO): RO i GET UNBIGNED DIGIT

9 00 200 002021 BGE 1% s BR OIF VALUE POSITIVE

10 007pan 005400 NEG RO i MAKE CHAR POSITIVE

11 007224 110067 174112 MOVB RO, 5C1! ; BIGN DIGIT FROM 18T VALUE

12 i First value is negative.

13 007830 111200 MOVB {R2), RO s BET SIGN CHAR FROM 2ND VALUE
14 007232 116000 003354° MovB SINCHR(RO), RO s 6ET UNBIGNED DIGIT

15 0072348 002357 BGE SETLT 3 18T<0, 2ND>=0

14 007240 005400 NEG RO i MAKE CHAR POSITIVE

17 ;i Both wvalues are negative so reverse order of comparison.

18 007242 1167467 174074 174073 MOVB 5C1, 802 ; REVERSE SIGN DIGITS

19 007250 1100867 174064 MOVR RO, 8Ct
20 007854 010100 MOV R1, RO ;s REVERSE NUMBER STRING POINTERS
21 007256 010201 MOV R2, R1
22 0072460 010002 MOV RO, R2
a3 Q076 000410 BR e
24 : First value is positive.
25 007264 110047 174052 14 MOvB RO. 8C1 ; BAVE SIGN DICIT FROM 187 VALUE
26 007270 111200 MOovR (R2), RO i GET SIEGN CHAR FROM 2ND VALUE
27 007272 116000 0033547 MovB SINCHR({R0O), RO ;s GET UNSIGNED DIGIT
28 007576 002734 BLT SETET i BR IF 18T2>=0 AND 2ZND<O
29 0072900 110067 174037 MovB RO, 8C&2 ; SBAVE MAGNITUDE OF SIGN CHAR 2
a0 H Valvee have same sign so compare magnitudes.
31 007304 005703 2%; TST R3 i ANY DIGITS OTHER THAN SIGN DIGITS?
32 0073048 001406 BEQ 4% ; BR IF NOT
33 007310 140301 SUB R3,R1 i POINT TO FRONT OF DIGIT STRINGS
34 047312 160302 SUB R3, R2
35 007014 122122 3%: CMPB (R1)+, (R2)+ i COMPARE DIGITS UP TO SIGN CHAR
36 0073186 001005 BNE 9% i BR IF UNEQUAL
37 007a2 005303 DEC R3
33 007222 003374 BGT 3%
35 i Compare sign digits.
40 007324 1267467 174012 174011 4% CMPB S5C1, 8C2 ; COMPARE LAST DIGITS OF VALUES
41 O07FaED 000207 PE: RETURN s RETURN WITH €C SET
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1 G e o e e o b o e e o et e e it 7 o 8 it =t 5t S £ e ) o S S i S e Y o s o o e
& ; Compare two dates in the form {(mmddyy).

3 ;

4 007334 126162 000004  QQ0004  KYDATE: CMPB 4¢(R1), 4(R2) : COMPARE 18T DIGIT OF YEAR

5 007342 001012 BNE 2% i BR IF UNEQUAL

6 007344 1246162 000005 0000005 CMPB 5(R1), B(R2) ; COMPARE 2ND DIGIT OF YEAR

7 007353 001006 BNE 2% i BR IF UNEQUAL

a8 i Years are qusl. Compare month and day

9 007354 012703 200004 MOV #4,R3 ;i COMPARE 4 DIGITS

10 007340 122124 1%: CMPB (R1Y+, (R + ; COMPARE MONTH & DAY VALUES
11 0073462 001002 BNE bt i BR IF UNEGUAL

12 0070464 005303 DEC R3

13 00738686 003374 BGT 14

14 007370 000207 b RETURN i RETURN WITH C€CC SEY

15 :

16 3 e e s s s v b v i s i St 0 S e b St o 1 7 5 S ot o £ s T e s 1 et S o 0t R e S o e ot e
17 i ROUTINE TO COMPARE TWD ASCII STRINGS WHERE LOWER CASE CHARACTERS
18 i ARE TO BE CONVERTED TO UPPER CASE.

12 ;
20 ; ON ENTRY.
21 i R1 = ADDRESS OF STRING 1.
2 H R2 = ADDRESS OF STRING 2.
23 H R3 = NUMBER OF CHARACTERS IN EACH STRING.
24 i RO,R1,R2,R3 AND RS ARE DESTROYED.
20 ;
26 007072 010367 173234 KYUuca: MOV R3, CHRONT ; BAVE CHARACTER COUNT
27 007876 112100 3%: MOovB (R1)+, RO i GET A CHAR FROM STRING 1
28 007400 112203 MOVB (R&)+, R3 i GET A CHAR FROM STRING 2
27 007402 020027 000141 CMP RO, #141 i I8 STRING 1 CHAR LOWER CABE?
30 0074046 103405 BLO 1% ; BR IF NOT
31 007410 020027 0300172 CMP RO, #172 i LC(Z)
32 007414 101002 BHI 1% s BR IF NOT LC
33 0074186 162700 000040 SUB #40. RO ; CONVERT CHARACTER TO UPPER CASE
34 007422 020327 000141 1%: CMP R3, #1441 ;18 STRING 2 CHAR LOWER CASE?Y
35 0074246 103405 BLO 2% i BR IF NOT LC
346 007430 020327 000172 CHMP R3, #172 i LECKZ)
37 007434 101002 BHI 2% s BR IF NOT LC
38 0074356 162703 000040 suB #40, R3 ;s CONVERT CHAR TO UPPER CASE
a7 007442 120003 2% CMPB RO, R3 i DO THE COMPARISON
40 007444 001003 BNE 9% ; BR IF FOUND DIFFERENCE
41 0074485 0053467 173162 DEC CHRONT i ANY MORE CHARS TO COMPARE?
42 007452 001351 BNE 3% ;i BR IF YES

43 007454 000207 FE: RETURN
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MULTIPLY & DIVIDE

1 .SBTTL MULTIPLY & DIVIDE

z‘) B e e ot s o e s et 1 i P s e s s ot v e~ 0e i v 1 o S0 S 412 i 0170 S5 TR A S St PSS i B S 4 Mo et “herd At mmere ceame S ot it S o o 20 . gy T bt .5 S B S B et TS DA st i e
3 i Routine to multiply the 32-bit value in R4 (low-order) and RS (high-order)
4 ; by the 14-bit value in RO

5 i On return the 32-bit product is in R4-RG.

) i RO is preserved

7 ;

8 007486 010046 MULTPY: MOV RO, —{(&5P)

7 0074460 010246 MOV R2, ~-{&P)

10 0074462 0103446 MOV R3, —~{(5P)

11 0074464 010402 MOV R4, R2 i MOVE VALUE FROM R4-R5 TO R2-R3
12 0074866 010503 MOV RS, R3

13 007470 005004 CLR R4

14 007472 005005 CLR RS

15 007474 000241 14: CLC

16 007476 006000 ROR RO i NEED TO ADD THIS TIME?

17 007500 103003 BCC 2% i BR IF NOT

18 007502 060204 ADD R2, R4 i ADD LOW-ORDER VALUE

192 007504 005505 ADC RS ; PROPOGATE CARRY
20 007506 060305 ADD R3. RS ; ADD HIGH-DORDER VALUE
21 007510 006302 26 ASL R2 i ROTATE MULTIPLYING VALUE
22 007512 006103 ROL R3
23 007514 005700 ST RO i NEED TO DO MORE?
24 007516 001386 BNE 1% s BR IF YES

25 007520 012603 MOV (SP)+,R3

26 007522 012602 MOV (SP)+,R2

27 007524 012600 MoV (SP)+, RO

28 007526 000207 RETURN
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RTHORT
% DIVIDE
Q07530 010146
QO7532 010346
007534 005001
0D7536 012703
007542 0046304
007544 Q06105
0075446 006101
007550 020100
007552 103402
007554 140001
QO 5586 005204
007560 005303
Q07562 1003467
Q075564 010100
Q07566 012603
Q07570 012601
QO7572 000207
OR7H74

007644 ¢

0045107

000037
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DIVIDE:

1%

PATCHO:
POTOP

MOV
MOV
CLR
MOV
ASL
ROL
ROL
cMP
BLO
5uUB
INC
DEC
BPL
MOV
MoV
MoV
RETURN

. BLKW

. END

by the 1&-bit quantity in RO.
The 32-bit quotient is returned in R4-R5 and the remainder is
returned in RO.

R1, ~{(5P)
R3, —(GP)
Ri
#31.,R3
R4

RS

R1

R1,RO
2%

RO, R1

R4

R3

1%

R1, RO
(8P)+, R3
(5P)+, R1

20.

START

s INITIALIZE REMAINDER

i SET SHIFT COUNT

s BHIFT BIT OUT OF LOW-ORDER
i SHIFT THROUGH HIGH-ORDER

i AND INTO R1

; €07 ENOUGH TO SUBTRACT YET?
i BR IF NOT

i BUBTRACT DIVISOR

;3 INCREMENT QUOTIENT

;i COUNT # BITS SHIFTED

; BR IF MORE 70O DO

s GET REMAINDER TO RO

i PATCH AREA.
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Symbol ta%ie
ABORT OOG 1 54R6 00z FILNB QODL20RE
ANDFLG  OQ03340REG 002 FILPPN 003426R0G
AREA 002542 002 FILRN Q01440RE
BELL = 000007 FILST QO0O000RE
BIGEST= 177777 FLBLK O0OZ&12REG
BLIKFC 00261 4RE 002 FLDMAP 002622REG
BUFSIZ= 001000 FLUSH Q04LH242RE
CHNBIT= Q00400 FSTIME O0O03652RE
CHNEXT 004230KE 002 F$BIN = 000001 €
CHNO = 000000 FECR = 000004 ¢
CHNPPN 00362480 002 FSINPL= 000020 &
CHRCNT 002434R 002 FHPAUS= 000010 ¢
CINNRT QO3642RG 002 F$VLEN= 000002 ¢
CINSPC 0Q03&630RG 002 ETLN QO36G7REG
CISRTI 0Q04530=RE 002 HB$ARG= 000006
CISRT1 004504RE Q02 HBSDFG= 000002
CISRTZ2 Q04504RG Q02 HBSDIP= 000030
COMPAR (Q02444RE 002 HBEDUP= 000001
R = Q00015 HB$RIU= 000032
CSPCOF= Q00374 HB$REZ= 000004
CTRL.Z = QOO032 HDMEDEV= 000000
CUROFL.  002442RE 002 HDPESZ= 000004
CURSAV  Q02636RE 002 IFPNT Q024616RG
DBLKFC= Q000005 INFLEN 0O02530RG
DEFEXT 0OQC4116RG 002 INRLEN 002630RG
DIVIDE OQO07330RG 002 ISMARS 0QO2502RG
DSKCVT  Q0HE7ORE 002 ITYPE QO2452RG
ENDSAV  O02640RG 002 JEW = 000044 ¢
EOFBUF  QOZ2620RE 002 KAD 002316RE
EOFCHR 0Q0O3334REG 002 KLEN Q024 12RG
EOFCOL 0Q02632RE 002 KSTRT Q02354R0
ERR = 000004 KTYPE QO2260REG
ERRL.OC= 000052 KYBIN Q07020RG
FDBSIZ= 000004 KYCOMP  Q0&6770RG
FD1 Q04264AREG 002 KYDATE 007334RE
FD2 Q048 74RE 002 KYDIS Q0O7204RE
FD3a 004304RE 002 KYL.8S8 Q0O7044RE
FD4 Q04314RE 002 KYTSS O07112RG
FILES 0044 5LREG Q02 KYLUCA QO7372RE
FILFL QORA0OARE o2 LF = 000012
ARG, QUOG44 000 (RE, 1, @BL., ABS, OVR)
QOOCOD Q01 (RW, I, L.CL, REL., CON)
SORTO Q07444 002 {Rii, I, GBL, REL.. OVR)
Errors detected: Q

##% Ascsembler statistics

file reads: O

file writes: QO

15944 Words { &3 Pages)
16432 Words ( 72 Pages)
Ri—-11

Work
Wark
Size of work file:
Size of core pool:
Operating sustem:

Elapsed time: 00:00:23. 48
» DB4: CBSRTO, DX CBBRTH. CRF=DK: CBSRTH, CBSRTO/C

Q02
002
002
002
o0
00z
002
002

002
002
002
002
002

002
002
002
002
Q02
002
002
002
002
Q02
00z

LOWMEM
MAPEND
MODE
MSENAM
MULTPY
MXFILS=
MXFIL2=
MXKEYS=
MXREC1
MXRECZ2
NOERR =
NUMBUF
NUMCOL.
NUMKY2
NUMLEN
NXTBLK
OBFEND
OBUFSZ
{JBUF 1
OBUF2
OPNTHMP
ORFLG
DRPOS
OTYPE
OUTWRT
OVLBIT=
OWCNT
PATCHO
PAUSMS
PFSPC =
POBASE=
POTOP =
P1TERM
P1TOP =
PETERM

002512R6G
Q02624RE
003653RE
002470RG
007456RE
000310 ¢
000620 &
000017
002520RE
002522RE
000001
003345RE
0024 56REG
002476RE
002460RE
002602RE
Q02606REG
002570RE
DO2576RE
002600RE
0054652R
D03341RG
0024610RG
0024 54REG
D063B6RE
001000 &
Q023566RE
007574R
003355R
000002
000000REG
DO7644RE
004520RE
EHEEEE G
00561 58R6E

= H#HEHEEE O

003552RE
000003 6
QOR2B06RE

002
002
002
002
002

002
002

002
002
Q02
002
002
002
o002
o0z
002
002
002
002
002
002

002
002
002
002

002
002

002

002

MACRO VOD. 0ib Monday 06-May—85 17:48 Page 12—l

RCNTZ2
RECLEN
REC1
RECR2
RMON ==
RSPCS
RETEXT
RETS
RSTSECH
RETSUB=
RT$CBL=
RTHCR =
RT$DBL =
RT$FTN=
RT$F11=
RT$0OR
RT$0G
RT$0X
RTERA
RT$REB
RTSTXT

I

I I

RWDLEN
SAVBUF
SAVEPC
sC1

5Ca2
SELADR
SETET
SETLT
SETNRT
SEVERR:=
SFLAGS
SINCHR=
SKPCNT
SKPVAL
SORTP 1=

= 000040

002510RG
002500RG
Q02572RE
002574RE
000054

0036462RE
004222RE
Q03656RE
004242RG
000404
000001
040000
000002
000004
000010
000200
000100
000400
001000
002000
000020
100000

DHLDOHLDDRDOODOOD

000000
002504R6
0041 26RG
002642RE
003342R
003343R
002626R6
007170R
007176R
0061 56RE
000010
002450RG
003354R
002514R6G
002516RE
R E O

002
002
002
002

002
002
002
002

002
002
002
002
002
002
ooz
002
ooz

002
002
002
002

SORTPZE=
SPCFLEG
SPCSIZ=
SPC1
SPC2
SPC3
SPC4
SPCH
SPCA
SPC7
sSpeg
SPCY?
SRTCNT
SRTINI=
STACK
START
START1
TERM =
TMPCNT
TONOF
TOPMEM
TSXFL
Ti8512
T281Z
UEOF
USERRB=
USRLOC=
VERSNO=
V3FLAG
WRDG =
XBUF
XEMT
XXX10
XXX11
XXxX12
XXX15
XXX23
... v
ooV

Ryononon

FEEEHEeE G
O0O3344RG
000005
004324RG
004336REG
OD4350RG
004362RG
004374RG
004406RE
Q04420RG
004432REG
004444RG
ODE5H32RE
EREHEE G
OD333ERE
QO4510R
004514RE
REREREE G
D0O2B36REG
D05260R
Q04 564REG
DO36H54RG
Q0524RG
002 526REG
0N3337RG
000053
000046
Q00276
O03653RG
000004
004000RG
004250RG
0054632R
Q05642R
P04750R
006302R
0056000R
000003
000061

002

o02
ooz
o002
002
002
002
002
002
002
002

002
002
o002

002
oo2
002
002
002
o002
002

002

002
Q02
002
002
002
ooz
002



SORTO

RTHORT

Cross referente

VS |

YA

ABORT
ANDFL.G
AREA
BEL.L
BIGEST
BLKFC
BUFGIZ
CHNBIT
CHNEXT
CHNGO

CHNPPN
CHRONT
CINNRT
CINSPC
CISRTIL
CISRTR
CISRTI
COMPAR
CR
CEPCOF
CTRLZ
CUROFL.
CURBAV
DBLKFC
DEFEXT
DIVIDE
DSKRCVT
ENDSAV
EOFBUF
EOFCHR
EOFCOL.
ERR
ERRLOC
FE$BIN
F$CR
FEINPL
F$PAUS
F$VLEN
FbDi1
Fb
FD3
FD4
FpBSIZ
FILES
FILFL
FILNR
FILPPN
FILRN
FILST
FLBLK

L35 Ll
) ’ - N
l,ﬁ SN L:n e N, I
BN NE N
i.;

L

a3
i

> H3

[ LI t f"\’.);::
-~ (i
Tt
245

~nak

Yo baek T

i

1 B34
AEEE R T
1--87%
3-104
e ~h7

= =100
PEHOET L ]
pRRtE k-
PR
L
e-hd

;;‘- nsa z.‘sﬁ

i-08y

3-17
3-8
3-17%
3--50%
G224
3-101
2-194%

2 -G0#

2-172%

3-17

3109
22 34%#
10-26%

2-276#
=-280%#
S 72%
=1 42%#

3-1
2-280#

=2—168#
2-119#
2-234#%#
2 =1 20#
-1 18#
HES WAL

- ROOT MODULE
tahle {(CREF VO3, 0

3-21
3-104
3’1
3-96
H--45
3-102

3-17
3—-109

10-41%

321
3-104
3214
3-96
545
3106

a-a1
o—-42

2--7#
4--10#

3-104%
3-104

b—-17
-4
3-28
S-241H

D-10%

=28

3-8
3-104
3-28
3-F6#
5454
3-1224

3-109#
3109

3-109

2-242

328
3-10%9
3-28
3-F6#
S5-454%
5-44

bepdy
22404

3-50

3--23

3-109
3204
3-104

b-27

i;'z K]}!
5B
f\?‘

n IS
*

20473

:3 T r? \i‘)
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3--39

3-10%9
3-20#
3-104

348

S—-42%

224034

2394

3-46
5-42
344
3~1044

3-486

G484

3-104

3-46
5--42
346

3-104#

S~40%

3-104

3-50
a—4%5
3-446%
3-109

-4 5%

3-109

- 3-50

5-43
3-464
3-10%9

5-45#%

3-109

3-50

3-50
3-1094#%

3-94

3-350
3-109%#

3-104



SORTO
Cross

FLDMAP
FLUSH
FETIME
STLN
HB$ARSG
HB$DFS
HB$DIP
HB$DUP
HBSRIU
HB$RGEZ
HD$$52Z
HD$DEV
IFPNT
INFLEN
INRLEN
ISMARS
ITYPE
JEW
KAD
KLEN
KETRT
KTYPE
KYBIN
KYCOMP
KYDATE
KYDIS
KYLBS
KYTES
KYUCA
LF
LOWMEM
MAPEND
MODE
MSGNAM
MULTPY
MXFIL2
MXFILS
MXKEYS
MXREC!
MXREC?Z
NOERR
NUMBUF
NUMCOL.
NUMKYZ2
NUMLEN
NXTBLK
OBFEND
OBUF 1
OBUF2
OBUFSZ
OPNTHMP
ORFLE
OrRPOS
OTYPE
OUTWRT
OvLBIT

- ROOT MOLULE MACRO VOU. O1h Monday 06-May-—-85H 17: 48 Page 5
veferente table (CREF VYOS 01

&1 75%

H5D#

=17 3%

2-157#

2-178#

2—1463%

2-1324%

2-&a2

-1 2 OH#

2~127#

21 26#

2-1244

7343

7-18#

10--4#

G413

G-a#

3-27#

1O-26#

&7 3-37
=2-1508#

o -176#

g 34%

w1438

369 1184
2774

2-76#

21224

&1 53#
a2--154%

2-118
P-106

3
N
N
o

ny R

21994
2--134#
21444
2-~135%
214674
21694
2-160#
2-166#
2-162%
397
219 5%
2-170#% D20

2-133# 3-55 3hed
D15 o-394#

D - \f\ ;:7

S
%*

L
|
ne

i

5-214#%
9-18
9—-18%

¢
i

V.J'-.ﬂ\iﬁ@b'%
- Y e 5N
Ladia

i

Q44

i



RTSORT
referente

SORTO
Cross

OWCNT 245
POBASGE wr-
POTOR B dagd
P1TERM %
PLTOPR T
P2TERM fefh
pa2TOP .
PATCHO LR
PAUSME IR
PFSPC
QBRLK
QLEN
RONT1
RCNTZ
REC1
RECZ2
RECLEN
RMON
RGPS
RSTEXT
RSTS
RSTGCH
RETSJRB
RTECBL
RT$CR
RTHDRL. e B
RT$F11 el
RT$FTN Y
RT$0R el

RT$0OS

RT$0X

RTHRA

RTHRRA

RTSTXT w5

RTHVLN POt |

RT$X Bl

RT11 1 47%

RWDLEN 2o Dé
SAVBUF PR
8AVEPC Pape

5C1 w3 R EH
8C2 S VA
SELADR &8
SETET Foelia
SETL.T T30

SETNRT w7

SEVERR 1-55%
SFLAGS PRt
SINCHR IS R85
SKPCNT FACRY: 84
SKPVAL P
SORTP1 e o f
SORTP2 R
SPC1 e
SpPCe Rt 4 R
T

S5PC3 w--g 4T

- ROOT MODULE

table (CREF

D-161%

.
10D

3-16%

3-118#

335
3-17%
2-234#
2-40
2-148#
£ 1494%
2-163#
e—~1644
2-145#
‘1 . ;.Q

2 -2344%

21024
21138
&-1038
2~105#
21044
&2-109#
=-108#
2-110#
2~1114%#
-1 12%
- 106#
a1 14#
2-107#

vy e
el L32

2-147#

D-1834#
G114
7-18%

21314
7
D-151#
1524
31
3-114
206
=256
weir b

VOSL.

5-45

d-bb6

3-55

918
R

8-15
87
350

G-am
914

3-50
a-104
3-8

MACRO VOO, O1bh Monday 06 -May-—-85

o

545

3-dbhE

2-234#

Y—-19%
740

841
8-33
398

G-43
927

3-96%

G-R25%

H-53%
B-584
3-104

3-104%

928
G155

3-109

17: 40 Page

3-109%

A1 58

.
& 23



SORTO

RTSORT

Cross referente

SPC4
SPCH
sHCS
SpC7
SPCY
8PC?
SPCFLEe
SPCSIZ

SRTCNT
SRTINI
STACK
START
STARTH
Ti51Z
T2817
TERM
THMPONT
TONOF
TOPMEM
TSXFL
UEDOF
USERRR
USRLOC
V3FLAG
VERSNO
WRDS
XBRUF
XEMT
XXX10
XXX11
XXX1ig
XXX195
XXX23

rvt ‘»’
ooESE
Peoal
R Ty
,

-G398
Srepr g
RESae UL ¢
SN RCNE -
R R
Lot 7R
Yy - AGH
D 100#

- ROOT MODULE
table {(CREF VO, 03)

PR T,
PRSP T
gt D?
LY
2057
057
--1984#
224 5%
Dok
2--1584#
IERR
o7
eSSyl
G124
2-105%#
2-156#
3129
21594

2-141#
2 344
&-193%#
2-234%

542

3-46

<2 )
D-E53
3-59
D-187#
H-18
3-19

3-75

-a5%

3-28

2-246% A-247
—253%
3-460 3-83

AR
Ny ong

NG

]
o

44 3-50

n3
n)

47 #

b
o
T

2-248
3-86
3-8

MACRO VOS5, O01b Mondsy O&-May-—-8% 17: 48 Page 5-4

w2484

333

396

2-249

3-104

3-104

3-10%

3-109

5-45

545



SORTO

RTHORT

Crose veference

$ERASE
SEXIT
FDB
SGETRO
$GETCM
SRETTO
SKEEP
FLOCK
$SNEW
$0L.D
$PRINT
HBPRT
EPURGE
$READ
$REOPE
$S5AVESR
$5PC
+8YDON
$5YINI
$85YSTE
HUNLOC
FWAIT
FWRITE
.. CM1
. OM2

.. M3
R 0 b
... CM7
. CHAIN
. CLOSE
. L815P
. DELET
. DSTAT
. ENTER
CEXIT
. FETCH
.GTLIN
. BVAL
. HERR
. LOCK
. LOOKU
. PRINT
. PURGE
. QSET
. READ
. READW
. RELEA
. REOPE
. SAVES
. 8ERR
L SETTO
.TTYIN
. TTYOU
. UNL GG
CWAIT

Eai=E:
-hSGo#
-1 4%%
R RO VL
3508
Tt
1-44G#
13204
P ~ge3
12608
1-&bHa%
P-&7aH
1o ahEY

[N PR W VU S

I-&744%
1-887%
1-171#
1-2338#
15564

£y
1520 i

table

317
3-16
3-%6
3-104
505

5é

3-8
316
3--104
335

- ROCT MObutE
{CREF

3-21
3-39

3-109

Pl

3-111

1--104

ww
A
o~

3-46

321

a-50

3-50
3-39
3-109

d-111

n
{
n
o
ny

f-pa7

3-123

2~243

5--45
3-50

3-96

3-76

3104

2201

MACRO VO 01b Monday (Ob&-May -BYS 17: 48 Page M-l
VO§E. 0O

396

U

o

3-104

3-104

3-109

3-109



SORTO  RTSORT - RUCT MODULE  MACRO VOB O1h Monday Q&~May--85 17:48 Page M-2
Crpse veference table (CRER VOS5 0

.WRITE HESE RS R 2 R ]
. WRITHW LS RAY S 5

POP -4 1E% 317 -1 -2 308 346 346 3--50 3-50 356 3-94 3-104 3-104 3-109
2109 542 545 545

PUSH 1-1104 317 351 320 3-29 346 348 250 2-50 I8 3-9% 3-104 3-104 3-109
2107 5D 545 545

SETNRT 1 -010# 308 350 494 3-104 3109

XXX oepailg 3-101 3-102 3-106 544 & a7



