







































































































































































































































































































































































































































































































































































Examples

VENDOR
INPUT RECORD CODE DATE INVOICE
cv
1 6 11 30 35 46
REFORMATTED
RECORDS
ICODE DATE ICODE VENDOR
INVOICE
NO.
c v
1 28 33 46 1 28 33 a6
CUSTOMER RECORD VENDOR RECORD
OUTPUT RECORD
C i e B | VENDOR 8
. L
cooel x |cust/| & PART A PART ,'; INVOICE ‘A" éf AMOUNT $
N | VEND N NO, N aTy N NO, N
K NO. K K K K
cv DATE
1 2 {3 6| 7 |s 17] 18|19 26| 27 | 28 33| 34| 35 |36 46
(A)135982A
Figure 10-5. Selection for Reformatting and Resulting Reformatted Record
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The customer version of the Reformatting Specification is completed in a similar manner, except
that the DATE field (columns 6 through 11 of the input file) is moved out of sequence and replaces
the VENDOR INVOICE NO. field (columns 30 through 35 of the input file).

Figure 10-6 shows a printout of the control file and a segment of the output file.

FAGE 1 SORT/MERGE *A 00 1o 4E

O 1 1 2 e 3 3 4 4 5 5 b
e 9 0000050 00005000005 ...0. S . 0....5 0
OQ0OOHSORTR SA OX 46 16000

0001 CDOSINV. RET
00020DA 46 576
QO0030DISINY. DAILY
00040DA

000501 C
0004601A8
00070FNC
00080OFNC
00070FDC
00100FDV
00110FDC
00120FDV
00130FDC
00130FDV
00150FDC
001 50FDV
00170FDC
00180FDV
00130FDV
00200FDC
002101 C
002201A8
Q0230FNC
Q0240FNC
00250FDC
002 50F DV
Q0270FDC
Q0280FDV
Q02?0FDC
00300FDV
Q0310FDC
Q0320FDV
Q0330FDC
00340FDV
00350FDV
D0250FDC

10-18
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36

1EQCV
29LTCO000000+
1

$
46
EGCC
29GTC0000000+
1
5
1

5

46

Figure 10-6. Printout and Output File (Sheet 1 of 2)
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INFO 4: END OF GENERATION PHASE

INFO 3: NUMBER OF SPECIFICATIONS= 37

INF D: M3 ERRORS

INFC 23: BYTES OF WORKING STDORAGE AVAILABLE= 150030
INFO 24: BYTES REQUIRED FOR SPECIFICATIONS = 25D
INFO 14 INPUT FILE RECORD S5IZE= 45

INFC 18 INPUT FILE BLOCK SIZE = 576

INFO 15 OUTPUT FILE RECORD 5IZE = 46

INFO 17 DUTFUT FILE BLOCK SI1ZE= 5746

INFO S SORT EXECUTIGN HAS BEGUN

INFO 18 WORK FILE RECORD SIZE = 54

INFO G NUMBER OF INPUT FILE RECORD3 READ 20
INFO 10 NUMBER OF INPUT FILE RECORDS SELECTED = 1
INFG 30: NUMBER OF WORK FILE TRACKS USED = 1
INFD 29 ‘NUMBER OF PASSES REMAINING= 0

INFG 25 SORT FINAL PASS HAS BEGUN

INFO 26: SORT FINAL PASS COMPLETED

INFO 13: NUMBER OF OUTPUT RECORDS WRITTEN= 14

c 45 111111 0000851+ 022677 %0000004444+

C 123 12365498 0001895+ 020777 $00000142695+

C iz4 2:=22 0000101+ D22077 $0000005952+

C 872 87551321 00044434+ 021077 $0000000215+

C 1082 4568521 000008t 022277 0000000752+

C 1082 45000123 0010004+ 022877 $0000003&645+

C 1082 874654321 0001122+ 022877 $0000000217+

C 3289 111311 0008592+ 021277 $0000014521+

€ 5000 128 0000045+ 021477 $00000063746+

€ 5000 45575 0008889+ 020277 %0000002251+

vV 8595 265111 0000010~ 10 0000000547~

V 855 12365498 0000001- 5021 $0000000335-

YV 855 45685215 0000011- 1002 %0000011172-

YV 8555 87654321 0002222~ 178582 $0000198345-

Figure 10-6. Printout and Output File (Sheet 2 of 2)

10.4 EXAMPLE 3: MERGE DAILY FILE INTO CUMULATIVE FILE

The Specification Sheets shown in Figure 10-7 show the merge of the daily transaction file into the
cumulative file. This example is simple in that the selection and reformatting are the same for
each input file. If desired, you can select records and reformat them from each file in a different
manner, as described in the previous example.

10.4.1 Header Specifications
The Header Specifications are the same as in the previous examples, except that Merge is

specified in columns 7 through 11 of the form.

946252-9701 10-19
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es

. SORT/MERGE SPECIFICATIONS, SHEET A
Page Header Specification
& B3
— &l bl
Mer je o A B R E >
, E Total s |5t
T I 25| o |23
Line "AERGES slstw &l = Memor ~
I - Sor Flelds of Any |8 Resetved slelZl Rmecora 12)a \ Comments
Number § o or $ al = -10 Work-Space
2 SORTA Record Type > ¢ |O]C  tength fel |
* “ORTR (Bytes! B3 glezle 1k
\ORTRS el 1S
e
3 4 .56 )7 89 1011 12113 14 15 1607 18f19 20 21 »2123 24 25 26)27[28]29 30 31 32)33)34[35 36 37 38 39 tColumns 40 1o 72)
oo} WelRiclel [ [ | [\[5 X | Hi6] | '[eJojolo
File Description Specifications
QUTPUT FILE
g
| %] Fie Pathname
©
HEHE
Line I+~ | Y] Comments
Number | o % X
SIS i ogical Physical Number of
i@ i ecord Record Logical
i tiengih Length Records
|
3 4 ni6{708 9 10 1119 12 1415 16 17 18 10 20 21 22 23 24 25 26:27 28 29 30 31 32 33 34 35 36 37 38 3940 41 42 43 44} Columns AL 10 )
I T
o[ [ Tofo] TINN. JCJuMN
of 1 ol 1 el [5|Td
WUIRK  FiLE
o]
1
i
{
'y .
iglgiz
L (F |23 Volume Comments
Mumowe g L 20 Name
L
{
3 4 667 |8]9 1011 12 12 14 15 15 (Cotumns 17 to 80)
3
'
el|3} jolw E S
H | D| |
INPUT FILE
' —
R
. File Pathname
Line : > : Comments
Numbe g | o ]
I A No. of Recards
3 4 516718 3 101112 13 14 35 16 17 18 19 20 21 22 23 24 25 25 27 28,29 30:31 32 33 34 35 36 37 38 39 40 41.42 43 44| Coumns 45 1o 12
o]+] o' SILINV|. |[ClUIM/B
ofs
Ql6
cfr
0|8
0j9
10
1
19{2
113

10-20

Figure 10-7. Example 3, Specifications Sheets (Sheet 1 of 2)
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SORT/MERGE SPECIFICATION, SHEET B

12 . .
Page [:D Record Selection Specification
3 Operand 1 Rt Operand 2 (Field or Constant)
3- EQ
=3 NE i
5] Sla T |
=| g|o N ~ N
Line = é a GT S - | Constant Comments
Number o HIN Location LE Location
'_>: 8 o i !
=~ Fiom To From To |
3 4 sfef7{8]o 1011 12]13 141516 17 a8 |19[20 20 22 2§24 su 26 27|28 29 30 31 32 33 34 35 36 37 3¢ 39 (Cotunins 40 to 72)
|
1]a |
!
i]s i
. |
e I
V| |
e !
|
119 '
210 !
211 :
1
202 )
213 :
2|a J|
2fs !
26 :
Reformatting Specification
Lme Forced
~15 N
gz Bl 2
a S S e
wis “i @O
- £ - -
. 12 g 5 Ot B Guerflow Reserved Comments
Number € [Z]8 el s
" E" g Location i: '; é
e From to 3
34 s5f6f7f8le 161 oz 1a s ez isligfvo 21 22123 24 25 26 27 28 2930 31 32 33 34 36 36 37 38 39 (Columns 40 1o 72}
ol Ne 1 BY C/NV CODE
Wel | 1 RI[]1]5 ‘ TELDS 8y GV NO
2|8 C > |CONTRoL ETELDS 1518 NO.
deolve| | (1Rl el BY PART NG.
oo IbE 1| 146 DATA [F 4o |BYTES
3|1 3
4
T
il = | |
]
13 ¢ 4 i
3]a 2
15 3
o ¥
37 3 !
- i
8 c
3{9 3
alol |#
A

(A) 135990A

Figure 10-7. Example 3, Specifications Sheets (Sheet 2 of 2)
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10.4.2 File Description Specifications
Specify INV.CUMN as the output file. The file attributes on line 2 of the form remain the same.

Specify DS01 as the expandable work file.

Specify INV.CUMB and INV.DAILY as the input files for the merge operation. Since these are both
sequential files, place an S in column 8 for each of these files. Note that from two to five input files
are specified for amerge. The file specified first will have its records output first when an equal se-
guence condition is sensed. Both files must be in the same sequence (ascending or descending)
before the merge begins.

10.4.3 Record Selection Specification
Since all records from each input file are to be irncluded in the merge, no record selection
specification is required. The default value includes all records.

10.4.4 Reformatting Specification

Both of the input files for this merge have the same record format. The file INV.CUMB contains the
cumulative inventory information; the file INV.DAILY was sorted in example 1 and contains new
records to be added to the cumulative inventory file.

Three control fields are used; the N in column 7 of the form designates that these fields are to be
merged in normal (ascending) order. The file records are to be merged by CODE first (column 1 of
the input files). All records having the same CODE are then merged by CUST/VEND NO. (columns
2 through 5 of the input files). All records having the same CODE and CUST/VEND NO. are then
merged by PART NO. (columns 12 through 21 of the input files).

All data fields in the input records are to be in the output records. Thus, the data field is specified
as columns 1 through 46 of the input file, and the D in column 7 identifies line 300 as a data field

specification.

10.4.5 Entering the Specifications Interactively and in Batch Form

After you have organized the necessary information on the worksheets for the merge operation,
prepare the control file. This can be done interactively by using the Execute Sort/Merge (XSMF)
command and entering the information in response to the field prompts. The control file could
also be prepared by batch a stream.

Figure 10-8 shows the interactive entry of the merge specifications used in this example. Since
you can repeat the input file specification prompts, you can specify several files.

Figure 10-9 shows a batch control stream for the same merge.
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£1 XSMF

EXECUTE SORT/MERGE

NEW CONTROL FILE?™: YES
CONTROL FILE NAME: . CONTHM

##50RT/MERGE HEADER SPECIFICATIONs#

SORT MERGE TYPE: SORTR MERGE

TOTAL CONTROL LENGTH: 15

SORT MERGE SEQUENCE: A

ALTERNATE SEQUENCE:

FRINT OFTION: § O

DROP CONTROL FIELDS: X

QUTPUT RECDRD LENGTH: 46

VARIABLE LENGTH RECORDS:

VERIFY OPTION: '

MEMORY SIZE: = 16000
##S0RT/MERGE OUTPUT FILE SPECIFICATION#x
FILE PATHNAME: INV. CUMN

FILE TYFE: &

LOGICAL RECORD LENGTH: 46

FHYSICAL RECORD LENGTH: 576

NUMBER OF LOGICAL RECORDS:

##50RT/MERGE INPUT FILE SPECIFICATION##
FILE PATHNAME: INV. CUMB

FILE TYPE: 5

LOGICAL RECORD LENGTH:

NUMBER OF LOGICAL RECORDS:
ENTER NEXT SPECIFICATION - INPUT, SELECTION, REFORMATTING
NEXT: INPUT

##80RT/MERGE INPUT FILE SPECIFICATION##
FILE PATHNAME: INV. DAILY

FILE TYPE: &

LOGICAL RECORD LENGTH:

NUMBER OF LOGICAL RECORDS:
ENTER NEXT SPECIFICATION - INPUT, SELECTIOM. REFORMATTING
NEXT: ~
#+#B0RT/MERGE REFORMATTING SPECIFICATION®#
FIELD TYPE: N

CHARACTER PORTION: C

BEGINNING LOCATION:

ENDING LOCATION: 1
ENTER NEXT SPECIFICATION - INPUT, SELECTION, REFORMATTING
NEXT: R

##S0ORT/MERGE REFORMATTING SPECIFICATIOM®*

FIELD TYPE: N
CHARACTER PORTION: C
BEGINMING LOCATION: 2
ENDIMNG LOCATION: S

ENTER NEXT SPECIFICATION - INPUT, SELECTION, REFCGRMATTING
NEXT: R

##50RT/MERGE REFORMATTING SPECIFICATIONS®

FIELD TYFE: N

Figure 10-8. Interactive Control Stream Example (Sheet 1 of 2)
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CHARALCTER PORTION: C

BEGINNING LOCATION: 1

EMDING LOCATION: 21
ENTER NEXT SPECIFICATION - INMPUT, SELECTICN, REFORMATTING
NEXT: ]

**B0RT/MERGE REFORMATTING SPECIFICATION#%

FIELD TYPE: D

CHARACTER PORTION: €

BEGINNING LOCATION: i

EMDING LOCATION: 44

ENTER NEXT SPECIFICATION - INPUT, SELECTION, REFORMATTING

NEXT:
RUN SORT MERGE?Y: YES NO
1@
Figure 10-8. Interactive Control Stream Example (Sheet 2 of 2)
BATCH

SM$SMC CFN =DS01.CONTM

SM$HD SMT = MERGE,TCL = 15,PO = 0,0RL = 46,MS = 16000
SMSOUT FP =INV.CUMN,FT =S,LRL =46,PRL =576
SMSIN FP=INV.CUMB,FT =S

SMS$IN FP=INV.DAILY,FT=S

SM$REF FT=N,CP=C,EL=1

SM$REF FT=N,CP=C,BL=2,EL=5

SM$REF FT=N,CP=C,BL=12,EL=21

SM$REF FT=D,CP=C,BL=1,EL=46

SM$CLS

XBSM CFN = DS01.CONTM,LDN = LPO1

EBATCH

Figure 10-9. Batch Control Stream Example

10.5 EXAMPLE 4: SUMMARY BY PART NUMBER

This example shows a summary sort. The output will be one record for each part number, showing
the total quantity on hand and the dollar value of that quantity. Blanks are forced between fields to
allow the output to be printed with a simple listing program. Overflow fields are provided for each
summary field. Figure 10-10 shows the format of the input and summary output record. Each part
number will have only one record output.
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INPUT CODE| CusT/ DATE PART PART VENDOR AMOUNT $
FIL.E VEND NO, QTy INVOICE
RECORD No. - No,
cv
1 |2 5|6 1112 21|22 29 |30 35|36 46
B B
PART L OVF PART L $ | ovF | AMOUNT §
SUMMARY NO, A QTY A
FILE N N
RECORD K K
1 10| 11 {12 13|14 21| 22 | 23 |24 25|26 36
(A)135984

Figure 10-10. Summary Record Format

10.5.1 Header Specification
Two parameters differ from previous examples on this Header Specification, as shown in Figure
10-11 and explained by the following:

e A SORTRS is specified in columns 7 through 12 to specify summary sort.

e  Controi fields are not dropped (no X in column 28). Since the control field is in the
desired position for output and is not modified, it is not dropped. As a result, the work
file contains shorter records.

10.5.2 File Description Specifications
The output file pathname is INV.PNS, the work file is assigned to DS01, and the input file
pathname is INV.CUMN. The file attributes are the same as previously used.

10.5.3 Record Selection Specification
All records are to be included; no specification is necessary.

10.5.4 Reformatting Specification

The control field is to be the PART NO. field (columns 12 through 21 of the input file, INV.CUMB).
This is specified on line 270 of the form (Figure 10-11). A forced blank space is specified on line
280. Dollar signs are specified as forced characters on lines 300 and 310.
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SORT/MERGE SPECIFICATIONS, SHEET A
Page Header Specification
@ B
Merg: 5 g12]= e
n M:RGE Largest Total {g A =l
Line B MERGES ot Control =lg|2] Ouwut |£)e
Noumber ’) Sort Fields of Any |8 Reserved S Record | € 8 xe"‘log Comments
@ SORTA Record Type ::; ® Slé Length [of ork-opace
© SORTR 1Bytes) 3 glz] e ]
SORTRS sl&la |3
= >
<
3 4 54617 819 1011 12113 14 15 16117 1819 20 21 22123 24 25| 26|27{ 28{29 30 31 32]33[34]35 36 37 38 39 (Columns 40 10 72)
oJo]o][s[o[R[TRIS| T T T1]o 86| | |\ [e0lo]0

File Description Specifications

Figure 10-11.

10-26

OUTPUT FILE
z
2 File Pathname
v
HEHE
Line e Comments
. e
Number § I Lcgical Physical Number of
= Record Record Logical
Length Length Records
3 4 5| s{7]|8 ¢ 10 1112 13 1415 (Columns 45 1o 72}
of1 alo N[V!. IPIN s
o2 oA 30 5116
WORK FILE
3 -
gz
Line el = g Votume Comments
Number | 3| 2| Name
B
3 4 5|[s5|7]8]5 1011 12 1314 15 16 {Cotlumns 17 1o 80}
o] [ol-[eplsig\] | | |
INPUT FILE
E
3, 1¢ File Pathname
sisl”
Line =120 Comments
Number 2 1o |*
313
bl b No. of Records
3 4 516}7[8 ¢ 101112 13 14 1516 17 18 19 20 21 22 23 24 25.26 27 28.23 30 31 32 33 34 35 36 37 38 39 40 41 42 43 a4 {Columns 45 to 72)
o[ T s lINIV. Jcfulmn | l
ols nla
o{6 PR NI
c,y7 DA
ols SR
ol9 DA
10 o
1 oA
iz ol
113 c|A

Example 4, Specifications Sheets (Sheet 1 of 2)
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Figure 10-11.

Example 4, Specifications Sheets (Sheet 2 of 2)
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The fields dafined on lines 290 and 320 are summary fields. Line 290 is a summary field for PART
QTY. The summary is specified with an S in column 7 to denote summary and an S in column 8 to
denote suminary of a signed ASCII field. The columns of the input record are then specified in the
location field as columns 22 through 29 of the input file. The overflow in columns 20 through 22 of
the form incicates the total number of positions required for the sum. In this example, two addi-
tional positians were allowed. Thus on line 290, the specified columns of the input file total 8 col-
umns. Two i1s added for the overfiow, and the resulting 10 is placed in the overflow field. The
overflow for line 320 is determined in a similar manner.

When the scrt is complete, each PART NO. has one record output with the sum of PART QTY. and

the sum of AMOUNT for that part. Figure 10-12 shows an example of the output.

128
o238

2222

45575
63111
111111
111155
265111
5468321
24465493
4568521
56872159
75655321
12365498
125544654
45000123
45685215
87465131
374654321

0000000F0+
000000047+
020000202+
000033322+
000000008~
000018864+
000000751+
0000132656+
000001224~
000001795+
000000022+
000000017+
000001422+
000003788+
000000001 -
000021012+
000000019~
000008888+
000002200~

SO0000001792+
$000000007 786+
000000013704+
$0000001075879+
$000000001743~
$000000023221 +
000000000554+
0000000371956+
000000077212~
$00000000006%+
$000000001504+
Q00000004853+
000000005217+
$000000013868+
$000000000335~
$0000D0090935+
000000008906~
$000000110430+
000000212775~

Figure 10-12. Example Output from Summary Sort

10-28
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Sort/Merge Structure

11.1 GENERAL

Logically, the Sort/Merge utility is a group of modules working together to perform a sort or merge
operation. These modules consist of the following:

. Control Statement Compiler Module — Summarizes the Sort/Merge Specifications
Sheets A and B into tables for use by the Record Selection and Reformatting Module or
the Summary Module.

. Record Selection and Reformatting Module — Uses the tables that the Control State-
ment Compiler Module constructs to select records from the input file for inclusion in
the work file; records are selected according to criteria in the Record Selection
Specification and are reformatted according to the Reformatting Specification.

o Sort Module — Sorts selected records into sorted strings.

String Merge Module — Merges the sorted strings into a long string of sorted records.

° Record Merge Module — Merges already sorted modules in a merge-only operation.

. Summary Module — Sums input record fields as specified in the Reformatting
Specification for either a sort or merge operation.

Figure 11-1 shows a representation of these modules for a sort operation; Figure 11-2 shows a
representation of these modules for a merge-only operation. Notice that in a merge-only opera-
tion, the Record Merge Module is substituted for the Sort Module and String Merge Module used
in a sort operation.
The various files shown on the left side of Figures 11-1 and 11-2 are as follows:
. Input file is the file of input records to be sorted or merged.
U Work file is a temporary storage file that Sort/Merge uses in its sort operation. Strings of
input records are sorted, then stored temporarily on the work file, and later retrieved
from the work file for merging operations with other sorted record strings.

o Output file is the file on which the sorted and merged records are stored after the opera-
tion is complete.

11.2 SORT/MERGE MODULES
The following paragraphs further explain the modules and files listed in paragraph 11.1.
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CONTROL
STATEMENT
INPUT
DEVICE

I
|
| CONTROL
L STATEMENT
———————— > COMPILER - —
SEQUENCE MODULE T~
SPECIFICATIONS =
(SHEETS A AND B)
INPUT
RECORD
FILE -
_ < | SPECIFICATION
~ / TABLES
RECORD - / (CONTAIN
SELECTION AND — /  REFORMATTING
REFORMATTING P& / AND SUMMARY
MODULE / SPECIFICATIONS)
/
/
REFORMATTED RECORDS,
ONE AT A TIME /
| /
/
/
SORT /
MODULE
/
/
/
/
SORTED /
STRINGS /
WORK STRING /
FILE MERGE /
MODULE /
SORT/MERGE /
UP TO LAST /
STRING MERGE /
/
IF NO FIELDS ARE TO Y
BE SUMMED,
SUMMARY MODULE SUMMARY
BYPASSED MODULE
OUTPUT
FILE
(A)135618

Figure 11-1. Flow Diagram of Sort Operation
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STATEMENT
INPUT

DEVICE

| CONTROL
L »| STATEMENT
N
SEQUENCE COMPILER ~
SPECIFICATIONS MODULE
INPUT _(SHEETS A AND B)
RECORD
FILE (s)
RECORD _
SELECTION AND | -
REFORMATTING
> MODULE
ONE AT A TIME
RECORD
MERGE
MODULE
/
/
IF NO FIELDS /
ARE TO BE /
SUMMED, /
SUMMARY y
MODULE IS
BYPASSED Y ¥
SUMMARY
MODULE
OUTPUT
FILE
(A)135619

Figure 11-2. Flow Diagram of Merge-Only Operation
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Sort/Merge Structure

11.2.1 Control Statement Compiler Module

The Contro! Statement Compiler Module accepts the Sort/Merge control specifications and builds
the selection, reformatting, and summary tables. It diagnoses errors that appear in the Sort/Merge
control specifications and can, as an option, provide to you a listing of the control specifications.
The selection, reformatting, and summary tables are packed very tightly to conserve memory
space since they must reside in memory during the sort phase of the Sort/Merge process or during
the merge phase if a merge-only operation is being executed. The selection and reformatting infor-
maticon is broken down field by field from the Header, Record Selection, and Reformatting
Specifications. Each field is then encoded into a bit pattern and packed into a table as tightly as
possible. That is, each input field occupies as few bit positions as possible while allowing space
for ali of the options or possible entries of a particular field. The tables contain complete informa-
tion, compressed and equivalent to the actual input control specifications.

When all of the Sort/Merge control specifications have been diagnosed, packed into tables, and
optionally listed, the Control Statement Compiler Module is no longer required. It is then replaced
in memory by the following:

. Record Selection and Reformatting Module and Sort Module for a sort operation

. Record Selection and Reformatting Module and Record Merge Module for a merge-only
operation

11.2.2 Record Selection and Reformatting Module

The Record Selection and Reformatting Module reads the sequential input records that are to be
sorted andior merged. It neither sorts nor merges, but prepares the records for the sort or merge
process. As each record is read from an input file, the compressed Record Selection Specifica-
tions are used to determine the type of the record. Once the type has been determined, a decision
is made whether to use the record and reformat it or whether to bypass the record. If it is to be
used, the record is broken down into fields and each field is positioned (in a sequence according
to specifications) to form a reformatted record. Each reformatted record consists of two portions:
a cortrol portion (or key) and a data portion. The control portion is used to determine the record’s
sequence in the sorted file, while the data portion constitutes the tag-along information for each
record.

The control portion can consist of any number of fields from the input record, or it can be constant
data from the Sort/Merge Reformatting Specifications. Fields within the same record type can be
collated in opposite orders (high to iow, then low to high). To increase the speed of sorting and
merging, the control portion is always forced to begin and end on a word boundary in memory.
Likewise, the data portion can consist of any of the original input record fields in any order; it is
also forced to reside on a word boundary so that the record can be compared to other records and
moved in memory with word operand instructions. The Record Selection and Reformatting
Module remains in memory unti! all of the input records have been read.

11.2.3 Sort Module
The Sort Module accepts records to be sorted one record at a time from the Record Selection and

Reformatting Module. These records are sorted into strings, blocked, and written to a disk work
file.

The Sort Module uses a replacement-selection (sometimes called tournament) sorting algorithm.

The replacement-selection technique produces sorted strings of records. On the average, these
strings are twice as long as the record-holding area in memory for random records. For records
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that are nearly sorted, the strings can be extremely long. When all input records have been pro-
cessed, the buffer is purged and the String Merge Module replaces the Sort Module in memory.

11.2.4 String Merge Module

The String Merge Module provides an n-way merge, where n is based on the amount of available
memory. Memory is divided into n areas, each of which is used as an input buffer for one of the
sets of sorted strings of records residing in the disk work file. As the strings are merged, the
resulting string is then written back to the disk work file. This process continues until there are
only n strings remaining in the work file.

When only n strings remain, the last-pass merge begins. The last-pass merge contains many of the
same routines as the earlier merge; however, as each record is merged, it is passed out of the
String Merge Module rather than being written back to the disk work file.

The Sort/Merge algorithm becomes very efficient for files that are already in a nearly sorted order.
It produces only a few long strings during the sort mode. If the number of strings produced is less
than or equal to the order of merge n, the records are passed out of the String Merge Module as
soon as the last input record has been processed.

11.2.5 Record Merge Module

The Record Merge Module performs up to a five-way merge of previously sorted files. This merge
should not be confused with the String Merge Module of the Sort/Merge process, which only
merges the strings produced by Sort/Merge. Record selection criteria generated by the Control
Statement Compiler Module drives the Record Merge Module.

The algorithm that the Record Merge Module uses is as follows:

1. Obtain one record from each input file via the Record Selection and Reformatting
Module.

2. Write to the output file the lowest key record in memory.

3. Using the Record Selection and Reformatting Module, read a new record into memory
from the input file from which the last record written was read.

4. Perform steps 2 and 3 until an EOF mark is encountered on all input files.

5. Write an EOF on the output file.
11.2.6 Summary Module
Sort/Merge can sum specified fields in successive records. The field to sum is specified in the
Reformatting Specification as a summary field.
The Summary Module determines which fields are to be summed and the form of the summary
data from tables built by the Controi Statement Compiler Module. These summary tables are the
only such tables in memory during this phase of Sort/Merge.
After the records emerge from the String Merge Module (from a sort) or the Record Merge Module

(from a merge), they are sent to the Summary Module. The Summary Module keeps a running total
of the summation field(s) as the records are passed to it. When all of the summary records have
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been received for a particular set of control specifications, the summed total of the field(s) is
flushed to the output file as a single record and the running total is reset to zero.

For example, the following input file has different dollar values associated with the names Smith,
Dale, and Jones; the output file on the right shows a summary sort of this file, sorted alphabeti-
cally by name.

INPUT JONES 400 OUTPUT DALE 850
FILE DALE 50 FILE JONES 600
JONES 100 SMITH 350
SMITH 25
DALE 800
JONES 100
SMITH 325
(A)135620

Summary data fields are summed only in a summary sort (SORTRS) or merge (MERGES) operation.
In a tag-alon sort (SORTR) or normal merge (MERGE), summary fields are treated as ordinary data
fields. In address-only sorts, they are treated as commentary.

If no summation field is specified in a summary sort, the summary module outputs all records with
uneqgual control fields and one record from each equal control field set. For example:

SMITH
JONE S
GREEN
SMITH
GREEN
HARDY

(AY1 35621

A summary 3ort on the above names with no summation specified produces the following:

GREEN
HARDY
JONES

SMITH

‘A)135622
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Appendix A

Sort/Merge Messages

Messages provide information about the Sort/Merge operation in progress. Included are informa-
tion messages giving statistics or the present phase of the Sort/Merge operation, warnings in-
dicating program output may not meet the desired specifications, or messages indicating an
unrecoverable error was encountered and Sort/Merge will terminate.

The Sort/Merge messages are of three types; each type begins with a code word. Each code word
indicates one of three levels of message importance. The code word is followed by a number that

identifies

Table A-1

the type of error or occurrence. The code words are as follows:

ERROR — Indicates that the source control statement contains an error and the pro-
gram will terminate following the generation phase. The source control statements are
translated into machine language during the generation phase. Incorrect source infor-
mation prevents this translation.

WARNING — Indicates that an unusual condition has been found and that you should
check to determine if the desired outcome of Sort/Merge has been affected. A warning
does not terminate program operation; however, results of the operation are unpredic-
table.

INFO — Provides information that you might need. Some information messages pertain
to situations that immediately terminate Sort/Merge. An information message contains
a short explanation of the occurrence that caused the termination.

lists the error and warning messages in numerical order; Table A-2 lists information

messages; and Table A-3 lists /O error messages.

Four messages are returned at the completion of the Sort/Merge process:

SORT/MERGE COMPLETED NORMALLY
Indicates normal completion.

SORT/MERGE COMPLETED ABNORMALLY
Indicates that errors occurred during the Sort/Merge process.

SORT/MERGE COMPLETED ABNORMALLY — HEADER MISSING
Indicates that the control file does not contain a valid header statement.

SORT/MERGE COMPLETED NORMALLY — LOCK KIF RECORDS ENCOUNTERED
Indicates that Sort was able to read key-indexed records that were locked by some other

task
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Table A-1. Error and Warning Messages

Code Explanation
ERROR 1 Missing control field size
ERROR 2 Invalid control field size
WARNING 3 Invalid sort type
ERROR 4 Invalid alternate sequence statement
WARNING 5 Invalid ascend/descend indicator
WARNING 6 Ignore nonblank characters in this field
WARNING 7 Invalid alternate sequence indicator
WARNING 8 Invalid print option
ERROR 10 Missing output record size
ERROR 11 Invalid output record size
ERROR 12 Invalid hexadecimal constant
WARNING 13 Missing alternate sequence specifications
WARNING 14 Missing terminating asterisk
ERROR 15 Invalid selection specification
WARNING 17 Invalid format: illegal entry in character portion field
ERROR 18 Invalid operand 1 start
ERROR 19 Invalid operand 1 end
ERROR 20 Invalid operand 2 start
ERROR 21 Invalid operand 2 end
ERROR 22 Invalid operator code
WARNING 23 Invalid operand description
ERROR 24 Invalid include-all specification
ERROR 25 Invalid specification
ERROR 26 Invalid field specification
ERROR 27 Missing field specification
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946252-9701

Table A-1. Error and Warning Messages (Continued)

Code Explanation
ERROR 28 Invalid field-end description
ERROR 29 Field-end below minimum
ERROR 30 Field-end above maximum
ERROR 31 Invalid field-start description
ERROR 32 Field-start below minimum
ERROR 33 Field-start above minimum
WARNING 34 Invalid overflow description
WARNING 35 Same record selection type assumed
WARNING 36 No data fields and control field dropped
WARNING 37 Invalid sequence number
WARNING 38 Source images are not in sequence
ERROR 39 Not enough memory specified in header statement
ERROR 40 More than 24 summary fields specified
WARNING 41 Inconsistent summary data fields
ERROR 42 Invalid force-all specification
ERROR 43 Forced data statement with overflow specified
ERROR 44 Field specifications exceed output record size
ERROR 45 Control field specifications exceed maximum control size
WARNING 46 Character constant length exceeds 20
ERROR 48 Invalid continuation
WARNING 49 Packed or unpacked factor 1 with ALTSEQ
ERROR 50 Invalid factor length
WARNING 51 Invalid relation when zone specified
ERROR 52 Operand 2 should be constant; zone specified
WARNING 53 Missing summary data field on SORTS
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A-4

Table A-1. Error and Warning Messages (Continued)

Code Explanation
ERROR 54 Modified control field; should be dropped
ERROR 55 Exceeds maximum length for character field
WARNING 56 Exceeds maximum length for Z or V field
WARNING 57 Exceeds maximum length for D field
WARNING 58 Exceeds maximum length for packed field
WARNING.59 Exceeds maximum length for unpacked field
WARNING 60 Control field size less than specified
WARNING 61 Overflow size less than field size
ERROR 62 Out of order control field
WARNING 63 Invalid drop control field; drop assumed
WARNING 64 Invalid verify option; verify assumed
ERROR 65 Unexpected end-of-file (EOF) found
ERROR 66 Output record size exceeds 4096
ERROR 67 Input record size exceeds 4096
WARNING 68 Ignore summary field on SORTA or SORTR
ERROR 69 Missing control field specification
WARNING 70 Field specifications less than output record size
ERROR 71 Inconsistent control and record sizes in the header
ERROR 72 Inconsistent operand lengths
ERROR 73 Invalid memory limit
ERROR 74 Invalid logical record size
ERROR 75 Invalid physical record size
ERROR 76 Invalid physical record count
ERROR 77 Missing output file description
ERROR 79 Missing input file description
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Table A-1. Error and Warning Messages (Continued)
Code Explanation
ERROR 80 Missing file name
ERROR 81 Invalid file use
ERROR 82 Invalid file description

ERROR/WARNING 83

ERROR 84
ERROR 85
ERROR 87
ERROR 88
ERROR 89

ERROR 90
WARNING 91

ERROR 92

WARNING 93

WARNING 94

ERROR 95

Invalid file type. An error message indicates an incorrect
Input or Output File Specification; a warning message
indicates an incorrect Work File Specification

Exceeds maximum number of input files

Missing file description continuation

Invalid input record size

Requested space exceeds available memory

Integer field length odd or greater than six bytes or invalid
format for signed ASCII fields

Floating-point field length not four or eight bytes
input file type does not match file type specified

Input file type is not a sequential, relative record, or key-
indexed file

Logical record length (LRL) specified for input file is
smaller than LRL returned by operating system; Larger
specified LRL used as input LRL

LRL specified for input file is greater than LRL returned
from operating system,; larger specified LRL used as input
LRL

Missing LRL

946252-9701
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A-6

Table A-2. INFO Messages

Code Explanation'
INFO 0: No errors
INFO 1: Number of errors found?
INFO 3: Number of warnings given
INFO 4: End of generation phase
INFO 5: Sort execution has begun
INFO 6: I/O error reading input file?
INFO 7: 110 error writing output file?
INFO 8: I/O error reading source file?
INFO 9: Number of input file records read
INFO 10: Number of input file records selected
INFO 11: No input file records found
INFO 12: No input file records selected
INFO 13: Number of output records written
INFO 14; Input file record size
INFO 15: Input file block size
INFO 16: Output file record size
INFO 17: Output file block size
INFO 18: Work file record size
INFO 19: Output file size insufficient?
INFO 20: Work file size insufficient?
INFO 21: Memory size insufficient?
INFO 23: Words of working storage available
INFO 24: Bytes required for specifications
INFO 25: Sort final pass has begun
INFO 26: Sort final pass completed
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INFO Messages (Continued)

Code Explanation'
INFO 27: /O error on work file?
INFO 28: Number of passes just completed
INFO 29: Number of passes remaining
INFO 30: Number of work file tracks used
INFO 31: Work fite record count is in error?
INFO 32: File merge has begun
INFO 33: File merge completed
INFO 34: Overlay load error
INFO 35: Output key-indexed file not created
INFO 36: Output file type incorrectly specified
INFO 37: - Invalid output file type

Notes:

1 Both code and diagnostic explanation will be written out.
2 Terminates program immediately; no further Sort/Merge

processing occurs.

Table A-3. File /O Error Messages

INPUT OPEN ERROR (four-digit error number)
INPUT CLOSE ERROR (four-digit error number)
WORK OPEN ERROR (four-digit error number)
OUTPUT OPEN ERROR (four-digit error number)
FILE (file name) ERROR (four-digit error number)

NOTE

The four-digit error number is an SVC error such as 00D4. The mean-
ing of these error codes is found in the Model 990 Computer DX10
Operating System Release 3 Reference Manual, Volume VI, Error

Reporting and Recovery .
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Appendix B

Alternate Collating
Sequence Specifications

B.1 GENERAL

You can define an alternate collating sequence to vary the collating hierarchy of the character set.
To do this, place an S in column 26 of the Header Specification to designate that alternate
collating sequence records will be supplied to Sort/Merge.

You can use as many alternate collating sequence records as needed. Each record begins with the
characters ALTSEQbb in positions 1 through 8; the compiete format of an ALTSEQ record is as
follows:

Positions Meaning
1-8 ALTSEQbb
9-10 Two-character hexadecimal representation of the first

character whose hierarchy is being defined.

11-12 Two-character hexadecimal representation of the first
character whose hierarchy is presently being used.

13-16, Used in the same manner as positions
17-20, 9-12.
21-24, . ..

end-of-record

Do not leave positions blank between entries in a record. When additional records are required,
columns 1 through 8 of the records that follow must also contain ALTSEQbb. A record containing
double asterisks (**) in positions 1 and 2 terminates the set of alternate collating sequence
specifications.

Alternate collating sequence records immediately follow the Header Specification in the
specification sequence.

When a character is moved to a collating sequence position previously held by another character,

the two characters are considered equal. If this is not desired, move the original character
elsewhere in the sequence.
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An alternate collating sequence affects the following:
. Operand 1 and operand 2
o Normal and opposite control fields
e Original control field characters (before modification through force)

Figure B-1 shows an example of alternating sequence specification records.

THE CHARACTER "R" (521¢) WILL BE TREATED AS 83RD (531¢)
_[———-CHARACTER IN THE COLLATING SEQUENCE . SEE NOTE 1,

ALTSEQPB®235151525253
* %

THE CHARACTER "Q" (S11g) WILL BE TREATED AS THE 82ND (521¢)
CHARACTER IN THE COLLATING SEQUENCE .

THE CHARACTER “#" (231g) WILL BE TREATED AS 81ST (51;¢g)
CHARACTER IN THE COLLATING SEQUENCE ,

END—OF—~ALTERNATING—SEQUENCE RECORD,.

NOTE: 1. THE FINAL ENTRY IN THE RECORD ABOVE MAKES THE CHARACTER
REPRESENTED BY 52;¢g (R) EQUAL TO THE CHARACTER REPRESENTED

BY 531¢ (S) BECAUSE THE LATTER CHARACTER WAS NOT GIVEN A NEW

VALUE OR PLACE IN THE COLLATING
2. ASCIll CODE IS DEFINED iIN APPENDIX Cy EBCDIC CODE IS DEFINED IN

(A)135780 APPENDIX D,

Figure B-1. Example of Alternating Sequence Specification Records

B.2 ALTERNATE SEQUENCE SPECIFICATION USING THE SCI

When using the System Command Interpreter (SCI), you need only enter strings of two-character
hexadecimal pairs.

B.2.1 Interactive Mode
If an S is entered as the value for the keyword ALTERNATE COLLATING SEQUENCE, you will be
prompted for alternate sequence pairs as follows:

ALTERNATE SEQUENCE SPECIFICATION

ENTER ALTERNATE PAIRS:

Enter alternate sequence pairs, up to eight pairs per line, as needed. After entering the last pair,
enter a null return in response to the next ENTER ALTERNATE PAIRS prompt that is displayed to
indicate the end of the alternate sequence specification. The ** line is automatically entered into
the control file.

Figure B-2 gives an interactive example of alternate sequence specification.
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L1 XSMF

EXECUTE S0RT/MERGE .

MNEW CONTROL FILEY: YES
CONTROL. FILE NAME: . CONTRL

##S0RT/MERGE HEADER SPECIFICATION*#*
SORT/MERGE TYPE: SORTR

TOTAL CONTROL LENGTH: S

SORT/MERGE SEQUENCE: A

~ALTERNATE SEQUENCE: 5

PRINT OPTION: 1 v

DROP CONTROL FIELDS: X

GUTPUT RECORD LENGTH: a0

YARIABLE LENGTH RECORDS:

VERIFY OPTION:

MEMORY SIZE: 16000

##50RT/MERGE ALTERNATE SEQUENCE SPECIFICATION®+
ENTER ALTERNATE PAIRS: 32523353
#+50RT/MERGE ALTERNATE SEQUENCE SPECIFICATION:#
ENTER ALTERNATE PAIRS:

##30RT/MERGE OUTPUT FILE SPECIFICATION
FILE PATHNAME: .ouTE

FILE TYPE: ©&

LOGICAL RECORD LENGTH: 80

FHYSICAL RECORD LENGTH: 560

NUMBER OF LOGICAL RECORDS:

##30RT/MERGE WORK FILE SPECIFICATION#*#
WORRKR FILE VOLUME: D501

WORK FILE TYPE: E

##SO0RT/MERGE INPUT FILE SPECIFICATION®#
FILE PATHNAME: . SRTDAT

FILE NAME: &

LOGICAL RECORD LENGTH: 30

MUMBER OF LOGICAL RECORDS: 4090
EMTER NEXT SPECIFICATION --— SELECTIOM OR REFORMATTING
MNEXT: R
##S0RT/MERGE REFORMATTING SPECIFICATION®*
FIELD TYPE: N

CHARACTER PORTION: C

BEGINNING LOCATION: 23

EMDING LOCATION: 27

ENTER NEXT SPECIFICATION -- SELECTION OR REFORMATTING
NEXT: R
##S0RT/MERGE REFORMATTING SFPECIFICATION+®%
FIELD TYPE: D
CHARACTER PORTION: C
BEGINNING LOCATION: b
ENDING LOCATION: a0
ENTER NEXT SPECIFICATION —-- SELECTION OR REFCAMATTING
MEXT:

RUN SORT/MERGEY: YES MO

e}

L3
Figure B-2. Interactive Examples
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B.2.2 Batch Mode

To specify an alternate sequence in a batch control stream, you must specify the alternate se-
quence keyword value, AS = S, in the header command statement, SM$HD. Enter the alternate se-
quence command statement, SM$ALT, as needed immediately following the header command
statement. An additional SM$ALT statement that contains no alternate pairs indicates to
Sort/Merge the end of the alternate sequence specificaton.

Figure B-3 is an example of batch stream alternate sequence specification.

BATCH
SM$SMC CFi=. CONTRL
SM$HD AS5=5, TCL=80, DCF=" ", PO=0, OR=80. ME=156000

SM$ALT EAP=30F031F132F233F334F435F536F637F738F8
SMSALT EAP=39F741C142C243C344C445L546C647L748L08
SM$ALT EAF=49C94AD14BD24LD34DD44EDSAFDS50D751D3
SM$ALT EAP=52D953E2T54E355E456EG57ELSBET7SFEBLOED
SMEALT

SM$0OUT FP=. QUT33, LRL=B0, PRL=560

SMEWKF

SM$IN FF=D501. BRTDAT, LRL=80, NOLR=400

SM$REF FT=N,BL=1,EL=30

SM$CLS

XB3M CFN=DSO1. CONTRL. LDN=LPO1}

SM$SMC CFN=. CONTRL

SMeHD AS=S, TCL.=B0., DCF=" ", PO=0, OR=80, M5=1&6000
SM$ALT EAP=FO30F131F232F333F423F5335F636F737FB58
SMBALT EAP=F939C141C242C343C444L045C64607470848
SM$ALT EAP=C945D14AD24BD34CD44DDS4EDSLAFD7500851
SM$ALT EAP=D95S2E253C354E455ES56E657E758ES59EF60
SMEALT

SM$0OUT FP=. OUT34, LRL=80, PRL=5&60

SMEWKF

SM$IN FP=D501. SRTDAT, LRL=80, NOLR=400

SM$REF FT=N, BL=1, EL=&0

SMECLS

XB3M CFn=D501. CONTRL. LDN=LPO!

SM3$SMC CFN=DS501. CONTRL

SMEHD SMS=D, TCL=2, P0=0, CGRL=80, M5=12000

SMsOUT FP=D301. QUT3T

SM$IN FP=DS01. BRTDAT

SM$SLC CP=C, D1E=5, REL=EQ, FOC=C, 02C=5

SM$REF FT=N, EL=3

SM$REF FT=0, EL=45

SM$REF FT=D, BL=1, EL=30

SM$CLS

XBSM CFN=. CONTRL, LDN=LPO1

EBATCH

Figure B-3. Batch Example
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Appendix C
ASCIl Codes

The following diagram shows the zone and digit character portions of the ASCII codes for binary
and for hexadecimal:

CHARACTER PORTION e

Letter A = 100 @9_12

ZONE PORTION

DIGIT PORTION

CHARACTER
PORTION

41

[16
ZONE PORTION
DIGIT PORTION

(A)135750
Table C-1. ASCIH Control Codes'
Binary Hexadecimal
Control Code Code
NUL — Null 0000 0000 00
SOH — Start of heading 0000 0001 01
STX — Start of text 0000 0010 02
ETX — End of text 0000 0011 03
EOT — End of transmission 0000 0100 04
ENQ — Enquiry 0000 0101 05
ACK — Acknowledge 0000 0110 06
BEL — Bell 0000 0111 07
BS — Backspace 0000 1000 08
HT — Horizontal tabulation 0000 1001 09
LF — Line feed 0000 1010 0A
VT — \Vertical tab 0000 1011 0B
FF — Form feed 0000 1100 oC
CR — Carriage return 0000 1101 oD
SO — Shift out 0000 1110 OE
SI — Shiftin 0000 1111 OF
DLE — Data link escape 0001 0000 10
DC1 — Device control 1 0001 0001 11
DC2 — Device control 2 0001 0010 12
DC3 — Device control 3 0001 0011 13
DC4 — Device control 4 (stop) 0001 0100 14
NAK — Negative acknowledge 0001 0101 15
SYN — Synchronous idle 0001 0110 16
ETB — End of transmission biock 0001 0111 17
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Table C-1. ASCIi Control Codes' (Continued)

Binary Hexadecimal
Control Code Code
CAN — Cancel 0001 1000 18
EM — End of medium 0001 1001 19
SUB — Substitute 0001 1010 1A
ESC — Escape 0001 1011 1B
FS — File separator 0001 1100 1C
GS — Group separator 0001 1101 1D
RS — Record separator 0001 1110 1E
US — Unit separator 0001 1111 1F
DEL — Delete, rubout 0111 1111 7F

Note:

* American Standards Institute Publication X3.4-1968
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Table C-2. ASCII Character Code'

ASCIl Codes

Hexadecimal

Binary Hexadecimal Binary
Character Code Code Character Code Code
Space 0010 0000 20 P 0101 0000 50
! 0010 0001 21 Q 0101 0001 51
‘“(double quote) 0010 0010 22 R 0101 0010 52
# 0010 0011 23 S 0101 0011 53
$ 0010 0100 24 T 0101 0100 54
% 0010 0101 25 U 0101 0101 55
& 0010 0110 26 Vv 0101 0110 56
‘(single quote) 0010 0111 27 W 0101 0111 57
( 0010 1000 28 X 0101 1000 58
) 0010 1001 29 Y 0101 1001 59
*(asterisk) 0010 1010 2A z 0101 1010 5A
+ 0010 1011 2B [ 0101 1011 5B
,(comma) 0010 1100 2C \ 0101 1100 5C
«minus) 0010 1101 2D ] 0101 1101 5D
.(period) 0010 1110 2E A 0101 1110 5E
/ 0010 1111 2F — (underline) 0101 1111 5F
0 0011 0000 30 \ 0110 0000 60
1 0011 0001 31 a 0110 0001 61
2 0011 0010 32 b 0110 0010 62
3 0011 0011 33 c 0110 0011 63
4 0011 0100 34 d 0110 0100 64
5 0011 0101 35 e 0110 0101 65
6 0011 0110 36 f 0110 0110 66
7 0011 0111 37 g 0110 0111 67
8 0011 1000 38 h 0110 1000 68
9 0011 1001 39 i 0110 1001 69
: 0011 1010 3A i 0110 1010 6A
; 0011 1011 3B k 0110 1011 6B
< 0011 1100 3C | 0110 1100 6C
= 0011 1101 -3D m 0110 1101 6D
> 0011 1110 3E n 0110 1110 6E
? 0011 1111 3F (o} 0110 1111 6F
@ 0100 0000 40 p 0111 0000 70
A 0100 0001 41 q 0111 0001 71
B 0100 0010 42 r 0111 0010 72
C 0100 0011 43 s 0111 0011 73
D 0100 0100 44 t 0111 0100 74
E 0100 0101 45 u 0111 0101 75
F 0100 0110 46 v 0111 0110 76
G 0100 0111 47 - w 0111 0111 77
H 0100 1000 48 X 0111 1000 78
| 0100 1001 49 y 0111 1001 79
J 0100 1010 4A z 0111 1010 7A
K 0100 1011 48 { 0111 1011 7B
L 0100 1100 4C H 0111 1100 7C
M 0100 1101 4D } 0111 1101 7D
N 0100 1110 4E ~ 0111 1110 7E
o 0100 1111 4F
Note:

' American Standards Institute Publication X3.4-1968
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Appendix D

EBCDIC Codes

The following diagram shows the zone and digit character portions of the EBCDIC codes for binary
and for hexadecimal:

CHARACTER PORTION

CHARACTER

-r PORTION
Clig

Letter A = 1100 00012 =
ZONE PORTION L ZONE PORTION
DIGIT PORTION DIGIT PORTION
(A)135751
Binary Hexadecimal - Binary Hexadecimal
Meaning Code Code . Meaning Code Code
NUL 0000 0000 00 cu1 0001 1011 1B
SOH 0000 0001 01 IFS 0001 1100 1C
STX 0000 0010 02 1GS 0001 1101 iD
ETX 0000 0011 03 IRS 0001 1110 1E
PF 0000 0100 04 IUS 0001 1111 1F
HT 0000 0101 05 DS 0010 0000 20
LC 0000 0110 06 SOS 0010 0001 21
DEL 0000 0111 07 FS 0010 0010 22
RLF 0000 1001 09 BYP 0010 0100 24
SMM 0000 1010 0A LF 0010 0101 25
vT 0000 1011 0B EOBor ETB 0010 0110 26
FF 0000 1100 oC PRE or ESC 0010 0111 27
CR 0000 1101 oD — —_ -
SO 0000 1110 OE SM 0010 1010 2A
Si 0000 t111 OF cu2 0010 1011 2B
DLE 0001 0000 10 —_ _— —
DC1 0001 0001 1 ENQ 0010 1101 2D
DC2 0001 0010 12 ACK 0010 1110 2E
DC3 0001 0011 13 BEL 0010 1111 2F
RES 0001 0100 14 — — —_
NL 0001 0101 15 SYN 0011 0010 32
8BS 0001 0110 16 - — —
IL 0001 0111 17 PN 0011 0100 34
CAN 0001 1000 18 RS 0011 0101 35
EM 0001 1001 19 ucC 0011 0110 36
CC 0001 1010 1A EOT 0011 0111 37
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Binary Hexadecimal Binary Hexadecimal
Meaning Code Code Meaning Code Code
- — - i 1001 0001 91
cus 0011 1011 3B k 1001 0010 92
DC4 0011 1100 3C l 1001 0011 93
NAK 0011 1101 3D m 1001 0100 94
— _ - n 1001 0101 95
SuB 0011 1111 3F o 1001 0110 9
SP 0100 0000 40 P 1001 0111 97
— _ _ q 1001 1000 98
¢ 0100 1010 4A r 1001 1001 9
{period) 0100 1011 4B - -
< 0100 1100 4C . 13}8 83(1’(‘) :;
( 0100 1101 4D t 1010 0011 A3
+ 0100 1110 4E Y 1010 0100 e
| 0100 1111 4F . 1010 0101 A%
& 0101 0000 50 w 1010 0110 A6
- . - X 1010 0111 A7
! 0101 1010 5A y 1010 1000 A8
$ 0101 1011 5B 2 1010 1001 A9
*(asterisk) 0101 1100 5C _ _ —
7 0101 1111 SF B 1100 0010 c2
{minus;) 0110 1111 60 C 1100 0011 c3
/ 0110 0001 61 D 1100 0100 C4
- — - E 1100 0101 cs
,(comma) 0110 1011 6B F 1100 0110 Ccé
% 0110 1100 6C G 1100 0111 c7
__(underline) 0110 1101 6D H 1100 1000 cs
> 0110 1110 6E | 1100 1001 c9
? 0110 1111 6F }— — -
— _ _ 1101 0000 DO
J 1101 0001 D1
# 0111 1011 7B L 1101 0011 D3
@ 0111 1100 7C M 1101 0100 D4
‘(single quote) 0111 1101 7D N 1101 0101 D5
“(double quote) 0111 1111 7F P 1101 0111 D7
- — — Q 1101 1000 D8
a 1888 gg% g; R 1101 1001 D9
b — _ —
c 1000 0011 83 S 1110 0010 E2
d 1000 0100 84 T 1110 0011 E3
e 1000 0101 85 u 1110 0100 E4
f 1000 0110 86 v 1110 0101 E5
g e o . W 1110 0110 E6
X 1110 0111 E7
i 1000 1001 89 Y 1110 1000 E8
— - - y4 1110 1001 E9
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EBCDIC Code

Binary Hexadecimal Binary Hexadecimal
Meaning Code Code Meaning Code Code
- - — 5 1111 0101 F5
0 1111 0000 FO 6 1111 0110 F6
1 1111 0001 F1 7 1111 0111 F7
2 1111 0010 F2 8 1111 1000 F8
3 1111 0011 F3 9 1111 1001 F9
4 1111 0100 F4 - —_ -
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Appendix E

Data Types for FORTRAN,
COBOL, Pascal, B»ASIC, and RPG I

E.1 INTEGER

15 SIGNIFICANT BITS

NOTE : S IS THE SIGN BIT; 0=POSITIVE,
1 =NEGATIVE

(A)135752

This is a 16-bit two’s complement value.
Nomenclature:
FORTRAN: INTEGER
COBOL: COMPUTATIONAL-1
Pascal: INTEGER
BASIC: INTEGER

RPG Il: BINARY

E.2 EXTENDED INTEGER

S 15 MOST SIGNIFICANT BITS (MSB)

16 LEAST SIGNIFICANT BITS (LSB)

NOTE: S IS THE SIGN BIT; 0=POSITIVE ;
1=NEGATIVE,

(A)135753
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Data Types for FORTRAN, COBOL, BASIC and RPG I/

This is a 32-bit two’s complement value.
Nomenclature:
FORTRAN: EXTENDED INTEGER
COBOL: COMPUTATIONAL-4
Pascal: LONGINT
BASIC: —

RPG II: —

E.3 FLOATING POINT

15

S EXPONENT 8 MsB

16 LEAST SIGNIFICANT BITS

NOTE: S IS THE SIGN BIT: 0=POSITIVE 3

1 =NEGATIVE '

(A)135754

Nomenclature:
FORTRAN: REAL
coBoOL: —
Pascal: REAL (n), wheren <7
BASIC: REAL

RPGIl: —

E.4 EXTENDED FLOATING POINT

1 7 8 15
S E XPONENT 8 Ms8B
16 BITS
16 BITS
16 LEAST SIGNIFICANT BITS

NOTE: S IS THE SIGN BIT; 0=POSITIVE ;
1 =NEGATIVE

(A)135755
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Data Types for FORTRAN, COBOL, BASIC and RPG I

Nomenclature:
FORTRAN: DOUBLE PRECISION
COBOL: —
Pascal: REAL (n), where n >8
BASIC: —

RPG Il: -~

E.5 SIGNED ASCII

ASCI1 NUMBER (HEX) ASCIl NUMBER (HEX)
o
ASCII NUMBER (HEX) ASCII SIGN (HEX)
(A)135756

The ASCII code for numbers 0 through 9 is 30, through 39, respectively.

The ASCII code for the sign of a signed ASCII field is 2D, for minus, and 2B.e or 20:s for plus.

Nomenclature:
FORTRAN: —
COBOL: Display (9) with sign
Pascal: —
BASIC: —

RPG II: —

946252-9701
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Data Types for FORTRAN, COBOL, BASIC and RPG I

E.6 RPG Il COMPATIBLE PACKED FORMAT

DIGIT | DIGIT | DIGIT | DIGIT o o0 DIGIT | SIGN

RPG Il compatible packed numeric data format contains two decimal digits per byte, except for
the rightmost byte which contains a sign in the four right bits of the byte. Sign is F when positive
and D when negative.

E.7 RPG Il COMPATIBLE UNPACKED FORMAT

ZONE | DIGIT | ZONE | DIGIT o 00 SIGN | DIGIT

RPG Il compatible unpacked numeric data format contains one decimal digit per byte and a sign in
the rightmost zone field of the data.

E.8 LEADING SIGN UNPACKED FORMAT

SIGN | DIGIT | ZONE | DIGIT ( N BN J ZONE | DIGIT

0 34 7 0 3 4 7 (o] 34 7

(A)143696

Leading sign unpacked format contains one decimal digit per byte and a sign in the leftmost zone
field of the data.

Nomenclature:
FORTRAN: —
COBOL: Display sign is leading
Pascal: —
BASIC: —

RPG lI: —
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E.9 BEGINNING SIGNED ASCIi

Data Types for FORTRAN, COBOL, BASIC and RPG II

ASCIl1 SIGN (HEX)

ASC11 NUMBER (HEX)

ASCII NUMBER (HEX)

ASCI1 NUMBER (HEX)

(A)143697

The ASCII code for numbers 0 through 9 is 30,, through 39,,, respectively.

The ASCII code for the sign is in the leftmost byte: 2D,, for minus, and 2B, for plus.

Nomencilature:

FORTRAN: —

COBOL: Display sign is separate leading

Pascal: —
BASIC: —

RPGII: —

946252-9701

E-5/E-6






Appendix F

Estimating Sorting Time

You can use the following formula to obtain a rough estimate of sorting time on a dedicated
system with all files on Trident disks:

MEM
where:
Time = sorting time in seconds
NOLR = number of logical records to be sorted
LRL = logical record length of the work file; this is the sum of all reformatting specifica-
tions fields plus 2
MEM = bytes of memory; this is the value given on the header line

This gives a value with + 10 percent accuracy for most combinations of up to 40,000 records.
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Appendix G

Sorting with Many
Records or Limited Workspace

The DX10 disk storage allocation algorithm uses a set of predefined defaults for allocating disk
space. If large files are sorted (70,000 or more records), or you have limited disk storage, the work
file and output file might not use the disk space most efficiently. To make the most efficient use
of disk space, specify the number of logical records (NOLR) on the input created with initial and
secondary allocation sizes of NOLR/8. Also, precreate the output file, specifying an initial alioca-
tion of NOLR and a secondary allocation of NOLR/8.
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Alphabetical Index

Introduction

HOW TO USE INDEX

The index, table of contents, list of illustrations, and list of tables are used in conjunction to ob-
tain the location of the desired subject. Once the subject or topic has been iocated in the index,
use the appropriate paragraph number, figure number, or table number to obtain the corre-
sponding page number from the table of contents, list of illustrations, or list of tables.

INDEX ENTRIES

The following index lists key words and concepts from the subject material of the manual together
with the area(s) in the manual that supply major coverage of the listed concept. The numbers along
the right side of the listing reference the following manual areas:

946252-9701

Sections — Reference to Sections of the manual appear as “Sections x” with the sym-
bol x representing any numeric quantity.

Appendixes — Reference to Appendixes of the manual appear as “Appendix y” with the
symbol y representing any capital letter.

Paragraphs — Reference to paragraphs of the manual appear as a series of
alphanumeric or numeric characters punctuated with decimal points. Only the first
character of the string may be a letter; all subsequent characters are numbers. The first
character refers to the section or appendix of the manual in which the paragraph may be
found.

Tables — References to tables in the manual are represented by the capital letter T
followed immediately by another alphanumeric character (representing the section or
appendix of the manual containing the table). The second character is followed by a
dash (-) and a number.

Tx-yy

Figures — References to figures in the manual are represented by the capital letter F
followed immediately by another alphanumeric character (representing the section or
appendix of the manual containing the figure). The second character is followed by a
dash (-) and a number.

Fx-yy

Other entries in the Index — References to other entries in the index preceded by the
word “See” followed by the referenced entry.
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Index

Address-Only Sort (SORTA) ...2.3,4.2.3, T4-1
Alternate:
Collating Sequence
Specification ...4.2.6,6.2.4, Appendix B
Pairs ........c.oii e T8-1
Sequence:
ALTSEQ ....... ..., B.1
Command Statement ............ 426
Header Specification ............ 4.2.6
Sequence Keyword,
AS ... ... ... 4.2.6,T4-1,78-1
AND ContinuationLine............... T6-1
AS — Alternate Sequence
Keyword ................. 2.6,T4-1,T8-1
AscendingSequence ................ 425
ASCIl. Character:
Codes................ounn AppendixC
Collating Sequence ............... 4.2.6
Portion, DigitandZone ........ 6.2.4, T71
Signed ASCII Character .6.2. 4,73.4.2, 771

Assembly Language:

CALLStatement.................... 9.2
Linking .............. e 9.2.6
Back%round Processing,SCl.......... 8.2.3
BASIC:
CALLStatement.................... 9.2
DataTypes ................. Appendix E
Example ........... ... i, 9.3.4
Interface. .........covvvinnnnnnnn. 9.2.7
Batch:
Command, Execute Batch(XB) ......3.5.8
Command, Execute Batch Sort/Merge
XBSM) ...ttt 3.5.8
Command Statement: v
BATCH ........... i T3-1
EBATCH................... T3-1,T8-2
Format ........................ 8.3.2
SMSALT ..., T8-1
SMS$CLS ................... T3-1,78-2
SM$HD ............... T3-1,T8-1,T8-2
SMSIN .................... T3-1, T8-1
SM$OUT .............. T3-1,78-1,T8-2
SMS$REF .............. T3-1,78-1,T8-2
SMSSLC................... T3-1,T8-2
SM$SMC .................. T3-1,T8-2
SMSWKF.............. T3-1,78-1,78-2
XBSM ........ ..o, -1, T8-2
ControlFile........................ 3.2
Control Stream
Examples ............ F10-9, Section 3
Keywords ................ .. ccont. 3.2
Mode .......... . 8.3
Beginning:
Location, KeywordBL ......... 7.35,T7-1
Sign Unpacked Format..6.2.4,7.3.4.7, T7-1
BL — Beginning Location
Keyword .................... 7.3.5,T71
CALL Statements, Language ........... 9.2
CFN — Control File Name Keyword . ...3.3.7
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Character:
Keywords:
RC — Record Character .....7.3.6, T7-1
SC — Substitute Character. . .7.3. 7,T7-1
Portion:
DigitASCl ................ 6.2.4, T7-1
SignedASCH ................... 6.2.4
Specification,
Keyword CP ....7.3.4, T6-1, T7-1, T8-1
ZoneASCH ................ 6.2.4, 771
COBOL:
CALL Statement.................... 9.2
DataTypes ................. Appendix E
Example ............. ... 9.3.2
Linking ............... .. 9.2.6
Codes:
ASCll Character............. Appendix C
EBCDIC ................... Appendix D
Collating Sequence:
Alternate......... 4.2.6,6.2.4, Appendix B
ASCIl ....... ... i, 4,26
Normal and Opposite............. 7.3.3.1
Column Summary:
Header Specification............... T4-1
Input File Description .............. T5-3
Output File Description ............ T5-1
Record Selection Specification ...... T6-1
Reformatting Specification ......... T7-1
Work File Description .............. T5-2
Command:
XB, ExecuteBatch ................ 35.8
XBSM, Execute Batch
SortIMerge ............ 3.5.8,T3-1,T8-2
~"XSM, Execute Background
Sort/Merge ..................... 8.2.3
XSMF, Execute Sort/Merge
(Foreground) ................... 8.2.3
Command Interpreter
Interface,SCl................. Section 8
Command Statement:
ALTSEQ .......... ..o, 4.2.6
BATCH ..., T3-1
BatchStream..................... 8.3.1
EBATCH..................... T3-1,T8-2
Format,Batch .................... 8.3.2
SMSALT ......... ... ... i, T8-1
SMSCLS ..................... T3-1,78-2
SM$HD ................. T3-1,78-1,T78-2
SMSIN ...................... T3-1, T8-1
SMSOUT ................ T3-1,78-1,T8-2
SMSREF ................ T3-1,7T8-1,78-2
SMSSLC ............ ..., T3-1, T8-2
SMESMC .................... T3-1,T8-2
SMSWKF ................ T3-1,T8-1,T8-2
Comparison;
DigitandZone .................... 6.2.4
Operand 1 and Operand 2.. ... e 6.2.5
- CON — Continuation
Line Keyword . .6.2.3, 7.3.8, T6-1, T7-1, T8-1
ConditionalForce ................. 7.3.3.2
Constant Keyword — FOC...6.2.7, T6-1, T8-1
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Continuation Line, Keyword

N.......... 6.2.3,7.3.8, T6-1, T7-1, T8-1
Control Field:
Definition ................... 221,7.21
Drop Control Fields ......4.2.8, T4-1, T8-1
FloatingPoint................... 7.3.4.4
Forced......................... 7.3.3.2
Integer. ......... ... .. ... ..., 7.3.4.3
Normal Sequence ............... 7.3.3.1
OppositeSequence .............. 7.3.3.1
Packed and Unpacked
Numeric. .7.3.45,7.3.4.6,7.3.4.7
Signed AsCli ... ] 7.3.4.2
Control File,Batch.................... 3.2
Control File' Name, Keyword CFN . ..3.3.7
Control File Printout ................ "F10-6
Control Statement Compiler
Module......................... 11.2.1
Control Stream Example,
Batch.................. F10-9, Section 3
CP — Character Portion
Keyword ......6.2.4,7.3.4,T6-1,T7-1,T8-1
Cumulative File Example ............. 104
Data:
Field .................co.... 22.2,7.21
Force...........cviiiinin.n. 7.3.4.1
Summary DataField......... 23.2,7.3.3.4
Types, Language ............ Appendlx E
DCF — Drop Control Fields
Keyword................ 4.2.8,T4-1,T8-1
DebugAid.............. ... 9.4
Decimal Format:
Signed Packed.............. 7.3.45,T71
Signed Unpacked ........... 7.3.45,T71
Descending Sequence ............... 4.2.5
Digit ASCII Character Portion.....6.2.4,T7-1

Drop Control Fields,

KeywordDCF............ 4.2.8,T4-1,T8-1
EAP — Enter Alternate Pairs

Keyword.............. T8 -1, Appendix B
EBATCH Batch Command

Statement ................... T3-1,T8-2
EBCDICCode ................ Appendix D
EL — Ending Location Keyword . ..7.3.5, T7-1
Ending Location, KeywordEL.....7.3.5,T7-1

Enter Alternate Pairs, Keyword EAP ....T8-1

EQ Relational Operator................ T6-1
ErrorMessages ..................... TA-1
Execute Background Sort/Merge
Command,XSM................... 8.2.3
Execute Sort/Mer Mge (Foreground)
Command,XSMF ................. 8.2.3
External Interface Specification . ..Section9
Field:
Control .............cevn.. 2.21,7.21
Data .................c..... 222,721
Forced.................... 222,73.3.2
Length Restriction.................. 7.2
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Normal Sequence Control. ...7.3.31
gosne Sequence Control . 7.3.3.1
onstant Keyword
................. 6.2.7, T6-1, T8-1
Record ............................ 2.2
SummaryData ............. 2.3.2,7.3.3.4
r:'I’I'ype, Keyword FT ............ 7.33., T71
ile: -
Control ...........ccv ... 3.2, T8-1
Description Specification ...... Section 5
/O ErrorMessages ................ TA-3
Records in Input, Work, and Output
Files ..., F10-3
Specification:
Input ... ..., 5.4
Output...................oooet. 5.2
Work ..., 5.3
Type, Keyword
FT. .5.2.1.2,5.4.1.2, T5-1, T5-3, T8-1

Floating Point Format .7.3. 4. 4,E. 3 E.4,T71
FOC — Field or Constant

Keyword................ 6.2.7, T6-1, T8-1
Force:

Conditional ..................... 7.3.3.2

Data.........cciiiiiiiiiiii. 7.3.4.1

Force-All .........ccviiiirennn.. 7.3.3.2

Unconditional ................... 7.3.3.2
Force-AllForce.................... 7.3.3.2
Forced:

ControlField.................... 7.3.3.2

DataField ...................... 7.3.3.3

Field .......ccoviiiiiiiii. 2.2.3
Foreground Processing,SCl .......... 8.2.3

Foreground Sort/Merge

Command................... See XSMF
Format:
Batch Command Statement......... 8.3.2
Beginning Sign Unpacked ....7.3.4.7, T7-1
FloatingPoint .............. 7.3.4.4,T71
Leading Sign Unpacked . .7.3.46,T7-1
Negative:
acked .............. ..., 6.2.8
Unpacked...................... 6.2.8
Packed ................. ... ..... 6.2.4
Signed:
ASCIl Character........... 7.3.4.2,T7-1
Integer .................. 7.3.4.3,T71
Packed Decimal .......... 7.3.45,T71
Unpacked Decimal ........7.3.4.5,T71
Unpacked........................ 6.2.4
FORTRAN:
CALL Statement.................... 9.2
DataTypes ................. Appendix E
Examples .............. .. ..., 9.3.1
Flowchart ........................ F9-2
Linking ............... .. il 9.2.6
FP — Input File Pathname
Keyword .............. 5.4.1.3, T5-3, T8-1
FP — Output File Pathname
Keyword .............. 5.2.1.3, T5-1, T8-1
FT Keyword:
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FieidType ................... 7.3.3, T71
Input File Type .........5.2.1.2,T5-3, T8-1
Output File Type........5.2.1.2, T51, T8-1
GE Relational Operator . .. ............ T6-1
GT Relational Operator ... ............ T6-1
Header Specification ............ Section 4
ColumnSummary ................. T4-1
Include-AllLine ................... 6.2.2.2
IncludeandOmitSets.............. 6.2.2.4
Includeline ...................... 6.2.2.1
IncludeSets.................... T6-2, T6-4
Indicator:
CharacterPortion................ 6.2.4.1
OverflowField................... 7.3.10
Signed ASCIl ................... 6.2.4.2
Information Messages ............... TA-2
Initialization Subroutine,
SRTINT ... 9.11, 1

9.2.
Input File:
Column Specification Summary . .5.4, T5-3
File Type, Keyword FT .. .5.4.1.2, T5-3, T8-1
Pathname, Keyword FP . .5.4.1.3, T5-3 T81

y

Specufncahon ...................... 5
Interactive:
SCI Prompt and Response
Sequence ................ F8-6, F10-8
SCIPrompting.................... 8.2.5
Example Using ALTSEQ.......... FA-2
Interface:
Language Library Subroutines ......9.2.6
Specification, External .. ....... Section9
System Command interpreter . . .Section 8
Intertask:
Communication .................. 9.1.4
Subprograms .. .................... 9.1.1
Sysgen Requirements . .............. 9.5
WO ErrorMessages .................. TA-3
Key (Control)Field .................. 7.2.1
Keyword:

AS — Alternate Sequence. .4.2.6, T4-1 T8-1

BL — Beginning Location......7.3.5, T7-1
CFN — Control FileName .......... 3.3.7
CON — Continuation

Line ........ 6.2.3,7.3.8, T6-1, T7-1, T8-1
CP — Character

Portion........... 7.3.4,T6-1, T7-1, T8-1
DCF — Drop Control

Fields ................ 4.2.8,T4-1,T8-1
EAP — Enter Alternate Pairs ........ T8-1
EL — Ending Location......... 7.3.5,7T71

;80 — Field or Constant . .6.2.7, T6-1, T8-1
Input File Pathname. . .5.4.1.3, T5-3, T8-1
Output File

- Pathname .........5.2.1.3,75-1, T8-1
Field TYPe « oo eveeenn. .. 7.3.3,T7-1
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Input File Type . .5.41.2,T5-3, T8-1
Output File Type ..5.2.1. 2,751,781
LDN — Listing Device Name ... .....3. 3.7
LRL:
Input File Logical Record
Length............ 5.4.2.2,T5-3, T8-1
Output File Logical Record
Length............ 5.2.2.2,T5-1, T8-1
MS — Memory Size......4.2.12, T4-1, T8-1
NOLR;
Input File Number of Logical
Records ........... 5.4.2.3,T5-3T78-1
Output File Number of Logical
Records........... 5.2.2.3, T5-1, T8-1
ORL — Output Record
Length ............... 429, T4-1,T8-1
OVF — Overflow ............. 7.3.9, T71
O1B — Operand 1

Beginning ............ 6.

2.5,T6-1,T78-1
O1E — Operand 1 Ending..6.2.5
2.

, T6-1, T8-1
02B — Operand 2

Beginning ............ 6.2.8, T6-1, T8-1
02C — Operand 2
Constant ............. 6.2.8, T6-1, T8-1
O2E — Operand 2
Ending ............... 6.2.8, T6-1, T8-1
PO — Print Option ....... 4.2.7,T4-1,T8-1
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Length.............. 5.2.2.3, T5-1, T8-1
RC — Record Character ....... 7.36,T71
REL — Relational
Operator.............. 6.2.6, T6-1, T8-1
RST — Record Selection Type . 2.2,
T6-1, T8-1
SC — Substitute Character.....7.3.7, T7-1
SMS — Sort/Merge
Sequence............. 4.2.5,T4-1, T81
SMT — Sort/Merge Type ..4.2.3, T4-1,T8-1
TCL — Total Control
Length ............... 4.2.4 T4-1, T81
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Records .............4. 4.2.10, T4-1, T8-1
VO — Verify Option .....4.2.11, T4-1, T8-1
WFT — Work File Type ....53.2,T52,T81
WFV — Work File
Volume............... 5.3.3, T5-2, T8-1
Keywords,Batch ..................... 3.2
Language:
CALL Statements................... 9.2
DataTypes ................. Appendix E
Interface Library Subroutines ....... 9.2.6
Programs, Linking................. 9.2.6
Subroutines............ See Subroutines
LDN — Listing Device Name Keyword . .3.3.7
LE Relational Operator ............... T6-1
Leading Sign Unpacked
Format .................... 7.3.46,T7-1
Library Subroutines, Language
Interface......................... 9.2.6
Line Numbers on Specifications
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Worksheet ....................... 4.2.1
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Keyword LRL ....5.2.2.2,5.4.2.2, T5-1, T5-3
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Memory Size Recommendation........ 3.3.2
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Module:
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Normal Merge (M ERGE) ........... 2.4, T41
Normal Sequence Control Field . .7.3.3.1
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