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JNIRQQDUCTION

Sort/Utility will perform all of the functions of 1IBM's $SDSORT
program. Specifications may be given in free formats as in the
SORT languages» or in the fixed field format of $DSORT.

A selected subset of the input records may be processed. Records
of an input file may be included or excluded from sort processing
depending on selected conditionse.

The tormat and contents of the output records may differ from the
input appearance. Fields in a record wmay be rearranged or
excluded. Characters may be forced 1into chosen positions.
Selected fields may be summed together to provide user processing
during the sort rune.

Different record formats may be specified within the same output
file. Selected criteria will determine the arrangement and
selection of fields in a recordr, and there may be numerous sets
of criteria for one output file.

The order of the output file may be controlled by the usere.
Records may be sorted in ascending or descending order. The
normal collating sequence can be altered to allow the ordinal
value of a character to be controlled.

In additions Sort/Utility has the ability to handle right or left
signed», packed or unpacked fields.  Character or numeric type
data may be specified. Also, zone or digit portions of
characters may be used.
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EREE EORMAY SPECIFICATIONS

This section of the document discusses the use of free format
specifications. The free format syntax is given initially, with
abbreviation definitions immediately following. Examples of each
type of free format statement are also given. Those statements
preceded by the symbol ">" are combined into a sample execution
of SORT/ZUTILITY. The equivalent fixed format syntax is given in
the final examplee.

The free format syntax has some extensions to the capabilities
allowable in fixed format. Character constants are restricted
only by record size in free format. The unsigned numericr, UN>»
packed data type exists only in free format. The ZIP» RESTART,
TIMING and STABLE options exist only in free format syntax.

The TEACH option will produce equivalent free format
specifications to any given input specifications. It is designed
to aid in converting fixed format to free format syntax.

There 1is no specific restriction on the nuaber of Record and
Field type statements that may be specified.s The Llimiting factor
is the amount of dynamic memcory available, as this is where the
information is stored.

The entire input record size is used for interpreting free format
input; therefore, there must be no sequence numbers in the input
file specifications.
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(May be specified only once)

NOPRINT don't prints, must be the first token
FILE IN (<name>] (<in.part>{<close.type.in>l)... name & attributes
OuUT (<name>] (<out.part>{<close.type.out>]) 1-16 INs & 1 0OUT

COLLATE ( FILE (<name>) } name of external collate file
{ ( <collate constant> ) } collating sequence to be used
ZIP "<lit>" zipped at EOJ

CONTROL SPECIFICATIONS
(May be specified only once, with the exception of “FIXED™ and ":")

NOSORT ,
DROP CONTROL
CONTROL <int>
TEACH ((<name>)]

MELmory] <int>
SUMMARIZE
RESTART (<int>]
TAGSORT

STABLE

FIXED (<int>] ==
SYNTAX

TIMING

**Must be the only

rest of line contains a comment

don?'t sort .

don't keep control fields in output records
maximum key field length

print the free format equivalent, and
optionally save on disk

dynamic memory to be used in bytes

add summarydata fields of duplicate records
make restartable or restart job number <int>
output is a tagfile of 8~-digit packed decimals
duplicate records retain input order

Read all or next <int> cards as fixed format
check spec cards for syntax only

print VSORT timing report

specification appearing on its input record
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RECORD IYPE SPECIEICATIIONS

(Record selection and record type definition)

INCLUDE ((<disp>(EQL~*] n¢lit>"C<length>1C<type>1)(ANDIcceclewen
DELETE {NEQ 1 a<hex>ad 1+ UA* {OR=]
LSS t<num>#
{GIR <disp>
(LEQ
{GEQ

el o bed Smd

* Denotes default value

E1ELD SPECIFICATIONS

(Output record description of each record type)

KEY (¢ <disp> <length> [<order>] [<type>] ) ...

Ax UAx |
FORCEKEY CREMAPS] ( [<disp> <const>] <const> (<order>] [(UA*1 ) ...
A* CALPHA]
CZONE] |
. (DIGIT] |
% DATA ¢ <disp> <length> (<type>] ) ...
' UA=

FBRCEDATA ( €const> ) eeo

SUMMARYDATA ¢ <disp> <length> (<type>] t<overflow length>] ) ...
UA* :

OVERFLOW €( <const> [<const>] )]

* Denotes default value
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ABBREYIATIONS AND EXPLANATIONS

<in.part> = ( <har> <rsz> [(<rpb>] [MULTII{V(<max>)1 }
' [VARIABLE]

{ DISK DEFAULT }

<out.part> = { <har> <rsz> {<rpb>] (MULTI1(V(<max>)] }

[VARIABLE]

{ DISK DEFAULT }

<name> = a file name according to MCP file naming conventions»
except left and right parentheses must be in quotes

<disp> and <length> = integer bytes such that displacement
plus Llength is less than 8192

<const> = "<lit>" or ac<hex>a

<collate constant> = "<lit>" or df{(<hexpair>)l<hexpair>{-<hexpair>]a
<hexpair> = a pair of single <hex> characters

<type> = ALPHA«, UAx, NUMERIC» UN» SA» RSA» SN, KSNs ZONE, or DIGIT
<order> = ASCENDING or A, DESCENDING or D

<lit> = any EBCDIC character{s). Two adjacent quotes denote one quote.

<hex> = any character(s) 0-9 and A-F

<int> = any unsigned integer

<num> = any signed integer

<rsz> = record size in bytes

<har> = hardware: DISK ( <disk.part> ), PACK ( <disk.part> )»

TAPE [ ( <tape.part> ) 1» CARD» CARDS or PRINTER

<disk.part> disk attributes: <records per area> (<number of areas>]

<tape.part> = tape attribute: U» 0ODD» E» or EVEN? implies 7 track

records per block

<rpb>
<max> = maximum block size in bytes

<overflow length> = field length ¢+ overflow length in bytes
<close.type.in> = PURGE

<close.type.out> = RELEASE
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EXAMPLES

"> The right arrow denotes statements used in the sample
SORT job found in the EXAMPLE at the end of this section.

Header Iype Cards

NOPRINT

Requests that no Llisting of the input cards be generated. If
this instruction is teft out a listing will be generated. If
an error is found the specification cards and errors are
tisted from that point on.

NOSORT
Do not sort the file» just create the output file as
specified. 1f this instruction is left out» a sort is

performed.

DROP CONTROL
This requests that the key fields, (i.e., fields specified

Wwith the KEY and FORCEKEY statements)» be dropped from the

output recordse. If this instruction is not given, the key
fields will be included in the output file records.

>CONTROL 6

The maximum control field Ulength of any record type is
specified as 6 bytes. :

TEACH

Print the free format equivalent of the input specifications.

TEACH (<filenamel>)

Print the free format equivalent of the input specificatidns
and save them on disk as file <filenamel>.
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>MEMORY 12000

The default memory for the sort phase is 8,000 bytes. Any
integer specifiedr greater than 8,000, will be used as the
memory size. In this instancer, 12,000 bytes of memory will
be used.

ME <integer>

Same as MEMORY.

>SUMMARI ZE

Perform a sort summarizing the SUMMARYDATA fields.
SUMMARYDATA fields occuring in records wWwith duplicate control
fields will be added together.

RESTART

Restart information is kept.

RESTART 2080

Restart the job with parent job number 2080,

TAGSORTY

Create a tag file of relative record numbers, &4 bytes per
record.

STABLE

. Records with duplicate keys are output in the same order in
which they were input.

ZIP "EX DMPALL"™

The command is ZIP-ped to the MCP at the end of the job.
Before terainatings, SORT/UTILITY will ZIP "EX DMPALL" string.

FIXED

The rest of the input is in fixed format.
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FIXED 5

The next five cards of input are in fixed formate.

FILE IN <file namel> (TAPE 10) IN (TAPE 10) IN <file name3>
CTAPE 10 PURGE) QUTY <filenamed4> (TAPE 10)

Specifies that there are three input files and one output
file on tape, wWwith record sizes of 10 bytes. The third input

filer <file name3>, is to be closed purge. The second input
file will te unlabeled.

FILE IN <file namel> (DISK 80 MULTI V(1900) PURGE)

Cne input file 1is specified. It is on disk with a record
size of 80 bytes. It is a multiple pack file with variable
Length records. The maximum block size is 1000 bytes. The

file is to be closed purge. No output file attributes are
specified.

>FILE QUT <file namel> (DISK DEFAULT) IN <file name2> (DISK DEFAULT)

One input file on disk and one output file on disk are
specified. Their file attributes will default to the file
header®'s attributese.

FILE OUT <file namel> (DISK 80 RELEASE)

No input files are specified. One output file on disk with a
record size of 80 bytes is specified. It is to be closed
release.

NOTES:

1. Specifying an output file to be closed purge is not
valid.

2. If any input or output file is specified as variables all
input and output files must be variable.

3. The order of the IN and DUT parts of the FILE statement
is not restricted.

4. File names follow standard B81803/B1700 file naming
conventionss except that left and right parenthesis must

be in quotes.

5. The file statement is optional. File equates specified
- at execution time will override file statement



2-8

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP . B1800/B1700 SORT/UTILITY
SANTA BARBARA PLANT , P.S. 2222 2562 (A)

" speci ficationse. Missing attributes will be given SDL

defaults unless the file is on diske. In this case the
attributes will come from the disk file header. The SDL
defaults will be taken from the FB8P of a file with the

internal name of “DEFAULT™. (See File Attribute
Assignment Precedence.)

One to sixteen input files are allowable in SORT/ZUTILITY.

In order for SORT/UTILITY to recognize that a file is to
be incltuded in a SORT/ZUTILITY executions either the name

fields FPB.NAMES, or the hardware type field, FPB.HDHR»
must be altered in the files corresponding FPB. The

internal file names for these files are: INPUT» INPUTZ,»

INPUT3... . INPUT16. .
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Record Type Cards

INCLUDE (1 "2"™)

If the value of

length one byte and type

constant "2" of

record in the sorte.
included and the second would not.

INCLUDE (1 LSS 40)

unsigned

Therefore»
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data beginning in byte position 1 of
alpha 1is equal to the
type and length », include this
the first record would be

If the value of the data beginning in byte position 1 with a
length of one byte is less than the data beginning in byte

position 40 with the same Llength,

incliude this record in the

sort. Both fields are defined to be unsigned alpha. Since

neither a "2" or
be included.

INCLUDE (5 NEQ "8B" 2)

Sort all records that do not contain

byte position 5

is less than "0"™ neither record would

the constant "88" in

where the constant and the
comparison field are of type unsigned

alpha (the default).

Therefores, both records would be sorted.

INCLUDE (13 GTR 17 &4 UN)

If the value of the data beginning
digits)

length 2 bytes (4
greater than the

position 17 with the same
record in the sorte.

Therefore»

in digit pgesition 13 of

type unsigned numeric is

data beginning 1in digit
and type>s include this
since aNN323 is greater then

300013 and 300023 both records would be included in the sort.

INCLUDE (51 EQL #-228#% 4 RSN)

Sort all records containing =228 beginning in digit position

51 for length 2 bytes

digits) where =228 and the

comparison field are of type right signed numerics, denoting

packed specification.

will be converted to a

packed format. Both records contain =228 in digit position
51 in packed, right signed numeric format. Therefores both

records are included in the sort.
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>INCLUDE (30 LEQ #2452# 5 RSA)

Sort all records with a value Less than or equal to the
number 2452 1in byte position 30 for length S5 bytes. The
constant 2452 and the comparison field are of type right
signed alpha, denoting unpacked speci fication. The lLength is
computed in 8 bit bytes. The sign in this example is assumed
to be positive and will be added on the right. Both positive
2452 and negative 2453 are less than or equal to positive
2452 and both records will be included in the sort.

INCLUDE (51 GEQ 3228Da 4 RSN) AND (40 GEQ@ T"000001™ & UA)

If the value of the field beginning in position S1 of length
2 bytes (4 digits) and type right signed numeric 1is greater
than or equal to =228, and the value of the field beginning
in position 40 of Llength 6 bytes and type unsigned atpha is
greater than or equal to the string "000001", then include
the record in the sort. Both conditions must be satisfied to
qualify a record for sorting. The constant 3a228Da denotes
the actual contents of the data field. In this examples, both
records will be included in the sort as they both satisfy the
two conditions specified.

INCLUDE (30 EQL aF5F23 5 RSA) OR (35 EQL "LAST" 5)

If the value of the field beginning in byte position 30 of
length 5 bytes and type signed aipha is -equal to 52»
(right-justified, zero filled), or if the value of the field
beginning in byte position 35 of length 5 bytes and type
unsigned alpha is equal to "LAST "» (left-justified,» blank

filled)» then include the record in the sorte. One of these
two conditions must be satisfied 1f a record 1is to be
included in the sort. In this exampler, neither record witl

be included in the sort as neither record contains the value
52 in positions 30 through 34, or the string "LAST " in
positions 35 through 39.

NOTES:

1. The word TAND™ in this context denotes a continued
conditione. The word "OR™ denotes a new conditione. 1f
all conditions are true when an ™OR™ is reached» the

current record is assumed to belong to the current groupe.
If a false condition occurs when an "AND"™ is reacheds the
"AND™ statements are skipped and processing continues
with the next "0OR"™ statement.

2. A time savings can be realized if INCLUDE statements can
be organized 1into "groups"e. A "group™ consists of any
consecutive INCLUDE statements that have lLike
displ acement» length, typer, have a relation of equal,
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("EQL")» and refer to a constant for factor~2. They must
not be connected by "AND"s.

DELETE

The format for DELETE is the same as for INCLUDE.
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Eield Jype Cards

>KEY (35 5)

KEY

KEY

KEY

This key field begins in byte position 35 of the input file.
It is 5 bytes in length and unsigned alpha type. It is to be
sorted in ascending order. In this example the first record
would sort before the second record since "FIRST™ is of lower
value than "SECND".

(35 5 D)

This key field begins in byte position 35 of the input file.
It is of length 5 bytes and type unsigned alpha. It is to be
sorted in descending» Dr order. In this example the second
record would sort before the first records» since "SECND"™ s
of higher value than "FIRST".

(30 5 A RSA)

This key field begins in byte position 30 of the input file.
It is of length S bytes and type right signed alpha. It 1is
to be sorted in ascendings A» order. Therefore, the second
record Wwill sort before the first record since =2453 is of
less value then 2452.

(51 & D RSN) (35 5)

There are two key fields. The first key begins in digit
position 51 of the input file. It is 2 bytes (4 digits) 1in
Length and of type right signed nuaeric. It is to be sorted
in descending order. The second key begins in byte position
35 of the input file. It is of length 5 bytes and type
unsigned alpha. It is to be sorted in ascending order.
Therefore, since the value of the field beginning in digit
position 51 is the same (-228) in both records» the second
key then further determines the order of the recordse. In
this case the first record will sort first, as "FIRST™ is of
less value than *"SECND".
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FORCEKEY statements aluways define one byte of the output record.

FORCEKEY ("A™)

Unconditionally, the character ™A™ is placed into the next
byte position in the output record. It forms a new key field
one byte in length, to be sorted in ascending order. '

>FORCEKEY (1 3aF23 "A™ ALPHA)

If the character in byte position 1 of the input record is
equal to a "2™ (3F23)» place an "A™ in the next byte position
in the output recorde. Otherwise, since the key is sorted in
ascending (default) orderr JIFF3 is placed in this position.
A descending key would cause 3003 to be supplied. Thuss the
first record would cause an "A"™ to be placed in its
corresponding output recorde. The second record would cause
dFF3 to be entered.

FORCEKEY (1 ™2™ "A™ A ALPHA) REMAPS (2 "0"™ "B8" A ZONE) REMAPS
("C" A)

In this case» each condition applies to the same byte
position in the output record which is the next position. If
the character in byte position 1 of the input record is equal
to "2" then place an "A"™ in the output record. If it is not
equal to "2", and if the zone portion (leftmost 4 bits) of
the character in position 2 of the input record is equal to
the zone portion of the character "0™ (3F3)» place a "B in
this position of the output record. If neither of these
first conditions are truer, place a "C"™ in the output recorde.
Thus» the first record would cause an "A" to be output and
the second record would cause a "B™ to be output. In every
case the resulting key will be sorted in ascending order.

FORCEKEY (1 ™2™ ™A™ D) REMAPS (2 "0" "8" D DIGIT) (5 "A™ "Z" UA)

The first two conditions described in this “"FORCEKEY"™
statement pertain to the same byte position 1in the output

file record. The third condition pertains to the next byte
due to the lack of the word “"REMAPS™. If the character in
byte position 1 of the input record is equal to a "2" then
place an "A™ into the current byte position of the output
record. If it is not a "2", and if the digit portion
(rightmost 4 bits) of the character 1in position 2 of the
input record 1is equal to the digit portion of the character
®0" (303) place a "B"™ in this position of the output record.
Otherwiser 3003 will be entered since the key is to be sorted
in descending order.
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The third condition causes the current output record position
to be updated by one byte. It states that if the character
in byte position S of the input record is an "A"™ place a *"1I"

in the new position of the input record. Otherwiser, 3003 is
entered as described above. :

Therefore» the first record causes an "A"™ and a "I" to be
placed in its corresponding output records The second record
causes a "B™ and a "Z" to be outpute.

>FORCEKEY REMAPS (1 "2" "A" ALPHA) REMAPS (1 3IF0Q 3C23 ALPHA)
REMAPS ("C")

The word "REMAPS™ states that all force character conditions
apply to the preceding specified key output position.
Therefores this statement must follow a "KEY™ or a "FORCEKEY"™
statement. The first condition states that if the character
in byte position 1 of the input file record is equal to ™2%,
then "A™ 1is put in the last byte position specified in the
previous key statement. Condition two states that 1if the
character beginning in digit position 1 of the input file
record is equal to "O™ (JF03)» then a "8" (a3C23) is put in
the same position in the output record. The third condition
states that if neither of the previous conditions is trues a
®"C" 'is placed in this same position of the output file
record. This field will be sorted in ascending order (the
default).




2-15

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 81800/81700 SORT/UTILITY
SANTA BARBARA PLANT P.Se 2222 2562 (A)
DATA (1 6)

One output record field is described. The data field

beginning in byte position 1 of the input record with Llength
6 bytes and type unsigned alpha is to begin in the next
position of the output record and given the same length and
typee. . '

>DATA (7 4 Z0NE)

One output record field is described. The data field
beginning in byte position 7 of the input record with Llength
4 bytes and type ZONE is to begin in the next position of the
output record and given the same tength and type. The field
is prefilled with 3403's and only the zones are moved.

DATA (49 2 SN) (11 14 DIGIT)

Two output record fields are described heree. The data field
teginning in digit position 49 of ¢the 1input record with
length 1 byte (2 digits) and type signed numeric» 1is to be
placed in the next byte of the output record and assigned a
type of signed nuaeric. The data field beginning in byte
position 11 of the input record with length 14 bytes and type
digits 1is to begin in the next position of the output record
and given the same length and type. The field is prefilled
with 3F03*'s and only the digits are moved.
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>FORCEDATA (" 4™)

The use of FORCEDATA implies that an unconditional force to
the next output byte position 1is to be performed. One
unconditional force is specified. The constant "4" of type
unsigned alpha is to be moved to the next output record byte
positione.

FORCEDATA ("4") (QC13)

In this cases the constant "4", of type unsigned alpha, is to
be placed in the next output record byte paosition. - The
constant "A"™ (aC1a) of type unsigned alpha is to be placed in
the next output record byte position following the "&4".
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SUMMARYDATA (1 4)

The field beginning in byte position 1 of the input record.,
with Llength & bytes and type unsigned alpha is to be
summarized, (added together)s» during a summary sort. The
maximum size allowed for the output field is &4 bytes. There
will be no duplicate keys in the output file. During SORTR
type of sorts the field will not be summarized and will thus
be treated as a DATA specification. During an ADDROUT  sort
the field is ignored.

>SUMMARYDATA (13 4 SN)

The field beginning in byte digit position 13 of the input
record, wWith length 2 bytes (4 digits) and type signed
numerics is to be summarized during a summary sort. The
maximum size allowed for the output field is 2 bytes. There
will be no duplicate keys in the output file. Ouring a SORTR
type of sort, the field will not be summarized and will thus
be treated as a DATA specification. During an ADDROUT sort
this field is ignored.

SUMMARYDATA (51 & SN 8)

The field beginning in digit position 51 of the input record
with Ulength 2 bytes (4 digits) and type signed numeric is to
be summarized during a summary sort. The maximum size
allowed for the output field is 4 bytes (8 digits). There
will be no duplicate keys in the output file . During a
SORTR type of sort» the field is not summarized and will be
treated as a DATA specification. During an ADDROUT sort
these fields are ignored.

SUMMARYDATA (51 4 SN 8) (1 4)

Same as the above exampless, though two SUMMARYDATA fields are
specified here.

NOTES:

1. In a summary sortr the SUMMARYDATA fields must be in the
same position for all record typese. The fields do not
have to refer to the same position in the input file.

2. The first record type description containing summary
speci fications defines the summary format for atl
included records of any type. It is recommended that all
record type descriptions contain summary specifications
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if one of them does. 1f a record type description does
: not contain summary speci fications» the data

speci fication should align the data for summarization.
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OVERFLOW

1f overflow occurs in any SUMMARYDATA field» the next byte
position in the output record Wwitll contain an "+", If no
fields overflowr a blank will be ptlaced in this position.

OVERFLOW ("0")

I1f overflow occurs in any SUMMARYDATA fields the next byte
position in the output record Wwill contain the constant "0".
If no fields overflow» a blank will be placed in this

position.

>OVERFLOW ("+«" “N7)

If overflow occurs in any SUMMARYDATA fields the next byte
position in the output record Wwill contain an "=*". If no
fields overflows "N" will be placed in this position.

OVERFLOW (3D6a3a “"N7)

If overflow occurs in any SUMMARYDATA fields the next byte

position in the output record will contain the constant "0"»
(ie. aD6d). If no fields overflows “N© will be placed in

this position.
NOTES:

1. Only one overflow indicator may be defined for all record
typese.

i EEE VR er oo ik T A s S VT B S e e i GERE S B s e A S .
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 EXAMPLE
Input Data
1000.‘0.5..‘...0‘.100‘....0.15..0Q..O.200.0‘..00250“'..’.30..‘0.-0..35
2 0 & 4 A A THI SIT STHEFIRSTV/ 02 45 2F

FZFOF“F#C1C100320001E3CBC9EZC9E2E308650609D9E2536122800050FOF2F4F5F2C6

36;‘-"..0“00000000.‘050.0..00.50

IRSTOOO OO 1 (first record)
C9D9E2E3FOFOFOFOFOF1000003C00F

1...‘0.0..50‘..000oolO.ooooconlSccooooo020-00000002500090000300000000035

J 032 AA THISISTHET SETCOND 02 451LS
F3FOF3F2C1C100320002E3C8C9E2CIE2E3CBCSE2CS5C3D605C4228D0040FO0F2F4FS503E2

36.;0...‘“00000.‘O.“S.O....O.Sn
ECNDOODOODO 2 _ . (second record)
C5C3D5C4FOFOFOFOF0F2000003G01D

~ Sort/Utility Language

FILE OUT <file namel> (DISK DEFAULT) IN <file name2> (DISK DEFAULT)

MEMORY 12000

CONTROL 6

SUMMARIZE

INCLUDE(30 LEQ #2452# 5 RSA)

KEY (35 5)

FORCEKEY REMAPS (1 "2" ™A™ ALPHA) REMAPS (1 3aF03 3C23 ALPHA)
REMAPS ("C")

(1 aF23 "A™ ALPHA)

DATA (7 4 ZONE)

FORCEDATA ("4™)

SUMMARYDATA (13 4 SN)

OVERFLOW (™+" "N®)
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Fixed format Equivalent

1 1 2 2 3
3“5....0.0..5...00....5....0.
00OHSORTSRS 6A 14
0101 U 30 34LECO02452

070FNC 35 39

0BOFFC 12AX
090FFC 108X

| 100FFC CX

| 110FFC 12A

| 120FDZ 7 10

| 130FDV 4

| 140FSP 7 8
150F SV N

Resulting Output Records

1.......5..'..'. ..10‘.......15

FIRSAA 4 N
C6C9D9E2C1C100300000F400320D5 (first record)
l..’."..s..‘.."..1"..0.0."15 .
SECNC 4 N :
£2C5C305C3FF00300000F4003205 (second record)
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EIXED FORMAT SPECIFICATIONS

This section of the document discusses the various types of disk

sort specifications that are allowed in fixed format. The coluan
number appears at the left-hand side of the page and the

description of the function of that column follows. Where a
fixed format entry is restricted in combination with other
entries, a statement of the restrictions occurse. The EXAMPLE at

the end of Section 2 uses soae fixed format specifications.

There is no specific restriction on the number of Record and

Field type statements that may be specifieds The Llimiting factor
is the amount of dynamic memory availabler as this is where the

information is stored.



COLUMN SUMMARY = HEADER SPECIFICATIONS

’-—‘---—-|-- LEL LR LRI RY AL ELE LR R R -----—-c-—-----—'
ICOLUMNS) ENTRIES | EXPLANATION [
'---‘---'--------—'---.----------—-----—-------—--‘--—--'
i 1-5 1 00000 ! Page and line number 1
'a------'—-----—--' ----- - e o —c----—------—------o-—-—'
I 6 I H | Header line identification 1
I 7-12 | SORTA I Addrout sort job |
{ {t SORTR 1 Tag along sort job i
| it SORTRS | Suammary tag along sort job i
i 13-17 1| 1-511 { Longest control field {
.------—'---------l-—n.----------------------------------'
i1 18 I A ! Records sorted in ascending order !
' '--—------.——----—-—-—-——----—-------—----------'
[ 1D | Records sorted in descending order |
!f-----—l- -------- jv~emm=- - o m- - - - - ----—----—l
1 19 P L I ALl signs on are on left of field t
' '—-—--—---l- ------- e e L) -—--‘--—----------—--'
1 I Blank I ALL signs are on right of field |
I 20 I Blank ! First input file will not be i
1 | I closed PURGE !
‘ '-—---—--—'------—-------‘--cn--_---------------—‘
1 U I First input file will be closed i
! | : 1 PURGE i
'—-—---— .cc---———-l---—-------——--—-----—-—---—-——------'
I 21-25 1| Blank I Not used i
'------- '-- ----—--'----—--------------—----—-------—----'
1 26 t Blank { Use standard collating sequence !
1 | el e e o -- R L L L L L T T ) ----'
i 1 S i Use alternate collating sequence i
‘------—l-----n-—-'n----—-c———---—-—-- -------- -----—---c'
t 27 ! Blank ! Not used 1
’—-———-—‘—-—--——-- |_---—-------—----—--------—---------—‘
1 28 ! Blank | Keep control fields in output 1
1 1 { records in tag along sort jobs 1
l '--—————--'- ----- ----——----‘-—---—-—-‘----—-—---'
{ P X { Drop control fields froam output {
! 1 i records in tag along sort jobs i
'-------’------—--'---—--------—------------------------'
i 29=-32 | 1-8191 | Length of output records in tag 1
i i I along sort jobs i

1 35-39 1| 099999 | Additional storage size to execute |
{ i t the sort» above 8K |

Table 3.1 Summary of Header Specifications
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Required and optional entries for header-type specifications are
discussed in the subsection below. This discussion follows the
format described in the first paragraph of this section.

COLCS) HEADER-TYPE: FUNCTION AND DESCRIPIIQON

1-2 Page Nuymber: The first part of a five~digit page and
line sequence nuaber. If the sequence numbers given are
in descending order» a warning will be issuede.

3-5 Lipe Number: The second part of the five~digit sequence
number. I1f the sequence nuabers given are in descending
order, a warning will be issued.

6 Line Iype
1

Column 6 of the header Line contains an "H"
to ident ‘

?y this line.

7-12 Jype of Job: The type of disk sort required is specified
in these columns. SORTA means addrout (TAGSORT) sort.
SORTR means tag-along (DISK SORT) sort. SORTRS means a
summary tag—along (DISK SORT) sort.

13-17 Field Yotal: A description of the control field with the
greatest length.. The lengths in characters or bytes»
must not exceed S5S1i. It is determined by adding together
the lengths of the control fields (N» 0, or F in column
7) for each type of recorde. When each type has been
separately totaled» the largest (longest) is specified in
these colusns. The number must be right-justified in the
column field provided on the coding form.

i8 Qrder: Indicates the sequential order», ascending or
descending, in which the records are to be sorted. The
entry is either A for ascending or D for descending.

19 Signed FEields: This column determines whether fields
will be right or left signed. An L 1in this coluan
speci fies all signs will be on the left of the field; if
the column is left blank all signs will be on the right
of the field.
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COLLS)
20

21-25

26

28

29=-32

HEAQER-IYPE: FUNCYION AND DESCRIPIION

Eile Close: This column is left blank if the first input
file is not to be closed purge. A P indicates the first
input file will be closed purge.

Blank: Not used for disk sort processing.

Collating Seguence: This column is Left blank if the
standard EBCDIC collating sequence is desired. An S in
this column indicates that an alternate collating
sequences which must be specified through an ALTSEQ
statements is to be used.’

If an alternate collating sequence is desired, column 8
in the record type specifications must not contain a P or
a U which would indicate that the fields described are
packed or unpacked.

Jag-along Qutput: This column applies to tag=-along
output only. It 1indicates whether or not the program
should drop control fields from the sorted output
records. The column is left blank if the control fields
should not be dropped. An X in this columan indicates

"that the control fields should be dropped.

Control fields are normally dropped if opposite control

fields or an alternate collating sequence are used.
Furthermore» users must specify these control fields
twice (once as control fields and once as data fields) if
opposi te control fields or an alternate collating
sequence are being used. Specifying the same field as a
data field means that the program does not change the
field since data fields are not invotlved in the sorting
processe.

Yag Record Lengths: Wwhen a tag-along sort is specified
(SORTR or SORTRS)» this field is wused toc specify the
length of the output records written in the final sorted
file. The length specified depends on whether the user
has dropped control fields or not. If control fields are
droppedr dength includes only the data fields. 1f they
are not» the length must be a sum of both control fields
and data fields. 1In either cases the sum of the control
and the data fields must not exceed the maximum record
lengths of 8191 bytes.
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COLLS) HEADER-IYPE: EUNCIION AND DESCRIPTION

35-39 Sort Additionpal Mepory: The number specified here will
be added to 8K.
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COLUMN SUMMARY = BRECORD SPECIFICATIONS

'ﬁ---;--.--—---—--'—----—-------——--—---—--—— ----- -—-—--'
ICOLUMNS I ENTRIES § EXPLANATION !
J====cc=je-—cmmeec|emmmccccmcmacmceeccaea—aaan —mmmmm——ae

1 1-5 1 00000 - | Page and line nusmber 1
i 1 99999 | 1

i 6 1 I i Include line ' {

{ 10 ¥ Omit Lline |

i 7 I A I AND Lline i

10 I OR Lline i

I Blank I First Line of a set of I or 0 type |

1 = { Comment Lline i

8 - 1 C i Use both zone & digit char. portionsl!

12 1 Use only zone portion of 1-char ftd 1

1 0 ! Use only digit portion of charactersl

1 P 1 Signed packed decimal data 1

1 u 1 Signed unpacked decimal data {

9-12 | 1-8191 | Factor=-1 - beginning position i
| I (blank if field length one) {

’-------'q-—‘-----‘—------OQ------------—ac-------—-—---'

i 13-16 | 1-8191 | Factor=1 - ending position {
(Edb il il R LAl L il R DL Ll e L L Ll AL Sl Ll h kel ol cmm—-—---
1 17-18 | EQ | Factor=-1 must = factor=2

NE Factor=1 must not = factor=-2

LT Factor-1 must be < than factor=2

GT Factor~1 must be > than factor=-2

LE Factor=1 must be < to factor=2

| GE I Factor=1 must be > = to factor=2

119 1 C i Factor=2 is a constant

i

' '- ------- -'------—--— ----- - - - - Sommo- oo o= ‘
! | F | Factor=2 = another field in record |
.-------'-----—---'—-----—---—-----—-—- ------ R ----l

1 20-23 { 1-8191 1 Factor=2 - beginning position |

| 24=27 | 1-8191 1| Factor=-2 - ending position !

' ----- --’ ----- ---—'-—-h----------—----- ------ u-—---—-—--‘
§ 2039 {Character! Factor=2 constant - any characters |1
l--_‘---'--‘---‘--'-------‘- ------ ----_----------------‘|

| 40-72 iCharactert Comments §

Tarla 2 9 Cosmmanu ~nf Darancd Tumna Croacrifiematinne
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COLCS)

BECORD-IYPE:  EUNCTION AND DESCRIPIION

Page Number: ° The first part of a five~-digit page and
line sequence nuamber. If the sequence numbers given are
in descending orders, a warning will be issued. .

Lipe Number: The second part of the five=~digit sequence
number. If the sequence numbers given are in descending
order» a warning will be issued.

Line JIype: Column 6 must contain either I for include or

0 for omit. The value 1 w®may be either include or
include=all, depending on whether or not columns 7-39
(record description) are blank. If record-type Lines are
used» the specifications must contain at Lleast one
include or include atlt; otherwiser no records will be
sorted.

Include: specifies which records are to be included in

the sort, according to the particular records fields that
are described in columns 7-39.

Include-all: tells the sort program to sort all records
that have not been described by any preceding include or
omit Llines. Only one include=~all can be used per job,

and it must be the last record-type Line for that job.

Omit: identifies what records are not to be sorted.
Omit Llines are not required and are normally followed by
an include-all line which tells the program to sort all
records not described by omit lines.

Sets: There are two types of sets: include sets and
omit sets. An include set identifies one or more record
types that should be included in the sort. An omit set
identifies one or wmore record types that should be

omitted from the sort. Sorting by sets presumes that all
the records have at least one distinguishing

characteristic in common. The rules for sorting by sets
are as follows:

1« All include sets must end with a fiéld-description
line.

2. DOmit sets never have field-description lines.
3. Every omit set must be followed by an include set.
4. The last set must be an include set.’

NOTE: A time savings can be realized if Include
statements can be organized into "groups®. A ®group®™
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COLCS) RECORD-IYPE:  EUNCTION AND DESCRIPTION

consists of any consecutive Include statements that
have like displacements, lengths, typer have a relation

of equal (EQ)» and refer to a constant for factor=2.
They must not be joined by "AND"s.

Continuatign oc Commepnt: Column 7 indicates the Lline's
relationship to the preceding tine for the specification
of include and omit sets or 1indicates that this is a
comment Lline. Column 7 should contain one of the
following entries:

Blank The column is left blank if it is the first of a
set of 1include (I) or omit (0) Lines or is a
single include or omit line.

A Stands for AND in relation to the previous include
or omit line. '

0 Stands for OR in relation to the previous include
‘or omit Lines i.e.» a different record type than
the previous lines but the control field
speci fications are the same for both.

* Identities this Line as a comment line which does
not affect the sort 1in any waye. The line is
allowed purely for documentation. Comments are
printed only if colusn 27 of the header line
contains a zero or a blank.

Interpretation: Specifies whether the data in the
speci fied field is to be compared as character values or
as numeric values during compare operations. When the
field contains alphanumeric data, C» Z», or D must be
speci fied. When the field contains signed numeric datas
P or U wmust be specified. I1f an alternate collating
sequence is usedr a packed or unpacked field may not be
used in an include or omit record~type specification.
Summaries of this information are presented in tables 3.3
and 3.4.
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Note:

L2222 RSS2SR R2RRRRR XX R 22 RE R

* fntry * Compare (QOperation *
* (col 8) = *
LA S AR R R AR RRLERER2 2R 222 RX2R R 2 R 2 X
* ® *
* c * Use both zone and digit *
® * portion of the characters «
L2222 222 R R RZ22R2 222222222 XX X282 2R 2 X |
* * *
* N * Unsigned packed numeric *
* « data *
12228 AL R RE2RS X222 22222222222 R 22 21
® * *
* V4 * Use only the zone portion «+
* * of the characters *
L2222 2L 222X X2 222222 2222222222222 R 2 2]
* * *
* D * Use only digit portion *
* * of the characters *
1 2 22 2 222 2222 R 2222222 R 2R 2222 R R X2 X R R
* : ® &*
* P * Numeric data is packed *
* * (see note below). ®
ARXAKREKER AR RRKRARARRRRNE A AR AR ANE kAR Ak Ak kR AR
* * *
* U * Numeric data is unpacked *
* * (see note below) *

L2 222222 2222 R 22222 RRRRtR2R2 2222 Rt 222

Table 3.3 Interpretation Entries
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U and P are pot allowed when an alternate collating

sequence has been specified in conjunction

or omit record=type statements.

with include
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t***titt*itt****tt**t*****ttt*itit*t***t I 22222222222 223 22222 2 B |
«Format of * Entry ] pefinition = Considerations *
«Numeric Data * (col 8) « * *
ittt*tt*****t*tt**t*ttt*t*ttt*t*&t*t***t**t*t******tt**ttt******t
* * * . * *
+Unsigned * D * Number does not = Absolute values ofx
* * * have a sign. Both * the nuabers are *
* * « the zone and digit* used. All zone *
* * *« portions are « portions are *
* * * stored. * stored as afa *
'R AR 2222 R 2222 222 R 2 & 24 tt****ttt*tt'k*t*t**t**t**t*tt*t*t*****tt*tﬁtt
* * ® * E3
* * * Packed: Number * *
* * * always carries a =* Sign control *
* * * sign. Only the « (see note below) =
* * P +« digit portions arex *
* * « stored. * *
4 * * * x
*Si gned TR R 2222222222232 222 2 24 22222222223 22X223 222222 & 4
* * * * *
* * = Unpacked: Number = *
* * « always carries a =« Sign control T
* * = sign. Both the * (see note below) =
* * U * zone and the digitx *
* * « portions are * *
* * * stored. * *
* * ) * * *
**t*t***tt****tt*'ktt*****t*tt***tt*tttttt*t*ttttt****tt*t**tit*tt

Table 3.4 Format of Numeric Data
Notes:

1. The sign controls the comparison. For example, =3 is
tess than zero and +5 is more than -6.

2. Before comparing numeric datas disk sort converts any
feading blanks to zeros.
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COLCS) RECORD=IYPE: EUNCILION AND DESCRIPIION

17-18

19

Factor-1 Location: Columns 9-12 identify where the
factor~1 field begins in the record. Columns 13-16
identify where it ends.

Note: Factor=-1 is the data being compared in the
record-type statements. factor~2 is the data fFactor-1 is
compared againsta

The Ulength of the field cannot exceed the tength of the
record being sortede. For example, an 80~column record
may have a maximum factor-1 entry of 80.

Entries are right-justified in columns 9-12 and 13-16 for
beginning and ending coluans, respectively. When a

-length of one character is involved, columns 9-12 are

left blank and the single record position is entered in
the field 13-16.

Relation: The relationship between factor=1 and factor=-2
must be specified and w@must be one of the standard
relational operators Llisted belowue. If an alternate
collating sequence is usedr both factor-1 and factor-2

are modified before the comparison is made.
The relationship must be one of the following:

EQ (Factor-( must be equal to factor-2.)

NE (Factor=-1 is not equal to factor=-2.)

LT (Factor-1 is less than factor=2.)

GT (Factor=-1 is greater than factor-2.)

LE (Factor—-1 is less than or equal to factor=-2.)

GE (Factor=1 is dreater than or equal to factor=-2.)
Field or Constant: 1Identifies whether factor=2, the
field factor-1 is to be compared to» is a constant or a
field. When a C is entereds, columns 20-39 are used to
define the constant. When an F is entered» coluans 20-27

are used to identify the location of the factor=2 field
within the record.
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COLLS)

20-27

20-39

40=72

RECORD=TYPE:  EUNCIION AND DESCRIPTION

Eactor=2 Field: Factor-2 must be the same Llength as
factor~1 and aust be located within the same record.
Similar to factor=1 declarationss the starting position
of the field 1is declared (right-justified) in columns
20-23 and the ending position is declared
(right=-justified) in columns 24-27. One-character fields
are described with an entry in the ending~column hatf of
the field only.

factor-2 Constant: When factor-2 is a constant, the
constant is entered in colusns 20-39. Note that the
Llength of the constant must be the same as the Length of
factor-1., for a valid comparisone. The constant may be
declared as any valid EBCDIC character, or string of
characters. Alphabetic or alphanumeric constants are
left-justified within the field.

Numeric constants wmust be right-justified within the
field length specified in factor~1 (within twice the
field Ulength if factor=1 1is a packed number), with
leading zeros or blanks. For example» a S5S-position
factor-1 that 1is being compared to the numeric constant
"123" must be declared as "00123" or " 123" since the
two fields must be the same length. In this example»
"123" is right-justified in a S-position field.

Signed constants: If factor=-1 is a packed number, the
tast digit in the constant aust be its sign (¢+ or =-). 1If
factor-l1 is an unpacked negative number., the tlast
character in the constant must be one that indicates both
the numeric value of the tast digit and the negative sign
for the entire constant. See Table 3.4.5.

Comments: These columns are available for any comments
that the user wWishes to make. Comments have no effect on
the program®s operatione.
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[} Coding Negative Unpacked Constants 1
I If lLast digit i Character | Hexadecimal 1|
f in constant is | used 1 Equivalent {
1 | | i

| 0 i 3 | aDoa3 |

i 1 1 J | an1aq |

) '------——--——-—---—'----—-———----‘------—-----———'

| 2 i K | D23 !

! 3 [ L ! aD3a |

i 4 i M l aD43d {

i 5 1 N ! aps5a |

'---------—--------l‘-----‘------"--‘------‘----‘

i 6 1 0 ! aD6ad !

| 7 | P | aD7a3 !

{ 8 | Q 1 4D83 A

| 9 { R i 1093 i

Table 3.4.5 Coding Negative Unpacked Constants
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COLUMN SUMMARY = EIELD SPECIFICATIONS

ICOLUMNSI CONTENTS | EXPLANATION |
'--‘---—l------——--—-'—--—-----—-—-—-------—------------'
1 1-5 i 00002 - | Page and line number 1
| I 99999 ] i

1 6 1 F I Field specification line 1

7 1 N t Normal control field '

10 1 Opposite control field ]

1 F | Forced control field {

'--—n----—q-c-'-----——o- ----- LR P R L X R --'
) i Data field !
'--_---—-----'------—--- -—---‘--------_---------l

1S ! Summary data field {

1 « 1 Comment line {

8 i P | Signed packed decimal data i

VI I Signed unpacked decimal data i

it C | Field uses zone & digit chars 1

1 7 : ! Uses zone portion of 1-char fieldl

1D { Uses digit portion of characters |

i v { Forces data character into field |
‘------—.—---—-—-----‘-----------_-—----—----------—n---'
i 9=-12 1 1-8191 | Starting position of field |
1 ! I (blank if field length one) |

R e e e L L L e e L e L --=1
1 13-16 | 1-8191 ! End position of field in record |
R L e L D |==-m=-=-- e memmscscececons cemcemaan]

i 17 1Any nonblankl Forced field conditional char 1

i 18 {Any nonblank! Forced field substitute char |

it 19 i Blank i Forced field not a continuation |
| | 1 of the preceding line 1

B I Not blank | Forced field continuation 1

'------— '-—----—---—-‘ -—---—-—------—-—--‘-------—------'

1 20-22 1 1=-999 i Summary overflow field length i

1 23-39 | Not used f Not used !

i 40-72 I1Any text i Comments = characters i

'-——---—'-——c--------‘----—----------—-—-—--------—---‘—'

Tahlia Z.8§ Quemarv nf Finld NDeserintion Smecifications

COMPANY CONFIDENTIAL
81800/81700 SORT/UTILITY
SANTA BARBARA PLANT P.S. 2222 2562 (A)
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COLCS) ELELD=IYPE EUNCIION AND DESCRIPIION

Qutput records from a disk sort are formatted (arranged)
according to the instructions of the. sort®s field-description

speci fications. This subsection defines the proper syntax for
those fields.

foe

1-2 Page Nuaber: The first part of a five-~digit page and
line sequence nusber. If the sequence numbers given are
in descending order» a warning will be issued.

3-5 ‘Line Nusmber: The second part of the five~digit sequence
number. If the sequence numbers given are in descending
order» a warning Will be issued.

6 Line Iype: Column 6 of the field line <contains a
preprinted f to identify this Lline. Addrout sorts
(SORTA) use field lines describing control specifications
only. The field Lines used by tag=along sorts (SORTR)
and summary tag—-along sorts (SORTRS) wmay be either
control fields (used to sort the records) or actual data
fields. In addition, field lines for summary tag—~along
sorts describe the fields that the program is expected to
summarizee.

7 field Iype or Qg!;gn;gj Entries .in this column are
chosen from the table below:
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L2 2222222 R 222 R 2R X2 222X R 2R R R R R RS R R AR RS REEEREEER SRR RS
* Entry * Specifies: : *
* (col 7) = %
L2232 2222222222222 222222222222 228222222222 RX22 X222 X222 X2 X 2 8 4
* * *
* +« This is a data field. It is used for tag—~along =
* D * (SORTR» SORTS) sorts only. If a D entry is used *
* * during an addrout sort, it is treated as a *
* * comment line. *
* * *
RERREERRRE AR RNARE AR R AR RRRRRRRRRA R AR AR AR AR AR A A AR AR A AR R AR
* * ’ &*
* * A normal control field. Sort this field so that =«
* N « data from the field is in the sequence specified =
* « in column 18 of the header tline. *
k * &*
LA 2222232 A 2222 R X2 2222232222222 22 222222222222 X222 X2 22222222224
* * *
* * This is an opposite control field. Sort this *
* 0 * field so that the data from the field is in the «
* : * sequence opposite that specified in column 18 *
* * of the header {ine. *
& * *
L2 2 822 2222222228222 2222222222222 2222 2R 2222222222 222222 2 2 8 &4
* * *
* * This is a forced control field which specifies *
* F * that the control fietd should be modified *
* * according to the entries in columns 9-19. *
* * &
22222222 2 2Rl XXX22X222 222222222223 RSX22 2222223 R2 X2 X2 X222 8
* R %*
* S * This is a sumamary data field. It is used for *
* * summary tag—along sorts (SORTRS) only. If an S =
* * is entered during an addrout sorts the line is *
* * treated like a comment line. If an S is entered *
* * during a tag-along sort, the fields are treated =«
* * as normal data fieldse. *
* * *

L2228 RS2SR Rl N2 a2 2 R R 22222 22 22222222222 222223222222 X3

& * ’ &
LR * This is a comment line. : *
* . * *

LA 22222222 RRl2 2222222 22222222 222222t 2222 R S22 22222222222 24

Table 3.6 Interpretation tntries
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EIELD=IYPE:  EUNCIION AND DESCRIPIION

Data Ffields: (D in Column 7). Data fields apply to
tag=along (SORTR, SORTRS) sorts only. They are fields
that users wWish to have included in the output recordse.
Control field lines must be declared before data fields
within include sets.

when a file has more than one type of records the
following conditions apply:

* The number of data fields do not have to be the same
for all record types.

* The total lengths of atl the data fields do not have
to be the same for all record types.  Disk sort
places blanks to the right of shorter data fields so
that all total lengths are equal.

Cohtrol Fields: (N» 0» or F in coluan 7). These fields
determine the sorted sequence of the output file. They
apply to all three types of sorts; SORTRs SORTRS», SORTA.

Opposite Control Fields: indicates that the control
field is to be sorted 1in opposite order from that
speci fied in the header {ine. For example, if the header
Lline has established ascending order as the order for
this field, a 0 specifies descending for this control
field.

I1f the file contains different record typess, all of which
have an opposite control field in the same record
positions the column 8 entry must be one of the
following: all Ds», all Cs» all Zs», or any combination of
Cs and Zs. Any other combinations produce unpredictable

results. :

Packed or Unpacked Control Fields: Control fields are
changed while building the work record to allow proper

sorting of signed fields. Therefores control field
information must be dropped by entering an X in coluan 28
of the header {ine. If users wish to w®maintain the

original control field data in the output records they
must repeat the control information as a data field.

Forced Control Fields: (F in column 7). These fietds
are implemented in three modes: Conditionals Force=all»
and Unconditional. '
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EIELD=IYPE: EUNCIION AND DESCRIPIION

Forced control fields affect the work and output records
only. The proper syntax for these modes is found in the
discussion of columns 17-19 belows and in Appendix B8»
FORCED~-FIELD SORTING PROCEDURES.

Forced Control Fields are defined according to the
following conventions:

* Only one character may be contained in a forced
control field.

* The force may be either condi tional or unconditional.

* A force-atl Line waust be preceded by a conditional
force Lline.

HKhen a file has more than one type of record:

* The number of control fields does not have to be the
same for all record typese.

* The total Ulengths of the control fields do not haie
to be the same for alt record types.

When records with duplicate control fields (records
with all the control fields equal) are sortedr, the
order in which they are output cannot be guaranteed
to be the same as the order in which they appear in
the input filer i.€.» the sort is not stable.

Summary Data Fields: An S in column 7 defines a summary
data field. Summary data fields may be defined for ail
three types of sorts», but the fields are added together

(summarized) only in summary sorts. In tag~along sorts
(SORTR)» summary fields are treated as normal data
fields. In addrout sorts (SORTA)» summary fields are

treated as comments.

In a summary sortr» the summary data fields in the work
and output records for individual record types must
always be in the same positione The fields do not have
to be in the same position in the input records.

The first include set that contains summary
speci fications defines the summary format for all
included records of any set. It is recommended that all

include sets contain summary specifications if one of
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them does. 1f an include set does not contain summary
speci fications» the data specification should align the
data for summarization.

Iptecpretation: Specifies whether the data in the
speci fied field is to be coampared as character values or
as hexadecimal values during compare operations. When
the field contains alphanumeric datar C» Z» or D must be
speci fied. When the field contains signed numeric data,
P or U must be specified. If an alternate collating
sequence is used» a packed or unpacked factor-1 may not
be used. When the field contains a V» a data character
is forced into the data field. A sumsmary of this
information is presented in table 3.4.
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L2228 2R SRR ARRRRR22R2R2R222R R R i R 22

* Entry * Compare Operation *
* (col 8) « *
L2222 R 22 ERES R 2222222222222 22222222 R R X X
x * %*
* c * Use both zone and digit *
* * portions of the characters =
1222222 222222222222 222 2R X2 R XXX RS R R RN
* * *
* N *+ Unsigned packed numeric *
* * data *
2222222222 RS2 2ARZ22 2222222222222 8 4
* * &*
* z * Use only the zone portions =
* = of the characters *
L2222 B2 R R R 2222222 R 2R X2 222 X2 R 2 2 8 4
* * *
* D = Use only digit portions *
* * of the characters *
12222 R 22222 R R RRRRRRRRR 2R 2R R R Rt R X X4
* * *
* P * Numeric data is packed *
* ' * (see note below). *
2222222222222 2222222222222 X2 X2 X2 R R XX 4
* * *
* u * Numeric data is unpacked %
* * (see note below). *
L2 222 2223322222222 2222222 22222222222 R R X
* * *
* v - % Force one data character *
* * into the data field. *

L2222 R R RS R2R R R AR R R2R22 2R 2 R 22 2

Table 3.7 Interpretation Entries

Note: U and P are not allowed when an alternate collating

sequence has been specified (S in coluan 26 of the header
record)e.
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Table 3.8 shows possible combinations of columns 7 and 8.

(1) For

S22 EZEXR 2222 2R 282 &

« Cole 7 « Col. 8 =

S22 2232222222222 R 2 2 2

* N or O * C *
® * z *
® * 0 *
* * P *
* * U *
" 2222228232222 22 222 2 2 2}
* F * cC1) =
b * (1) =
* * D(1) =
T 222222222 R 2R3 2 2 4
* D * C &
* : * z *
* * D *
* ® P *
* * u *
* * v *
' 2222223222322 2 22 2 2 3
* S * C *
* * yA *
* * D *
* * P *
* * ] *
* * '] *
2122223223222 2 222222 2 24

an unconditional force and a force=-all lines

must contain a C.

column 8

Table 3.8. Possible Combinations of Columns 7-8.
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17

18

19

Eield Location: Identifies the input record positions
that contain the record fields. Columns 9-12 (from)
speci fy the starting position of a field; columns 13-16
the ending position of the field. The order in which the
fields are described determines the precedence of the
control fields and the format of the output record.

Entries must be right-justified, ending in columns 12 and
16 respectively. One-character fields require a
right=-justified entry in columns 13-16 only.

Conditionally Eorced Character: An entry in this coluan
is only required when a conditional force is desired (see
column 7 or Appendix B for further discussion of
Forced~Field Sorting procedures)e. The entry tells the
disk sort program which character in the control field is
to be replaced by the character in coluan 18.

If a control field contains one of several characters
that are to te replaced with separate forced characters,
an entry in column 19 gagust be contained in atl the
forced-field lines except the first. See coluaman 19 for
instructions. :

forced Character: This coluan contains the forced
character when a forced control-field sort has been
speci fied’ otherwise it is blank. The character either
replaces the control field character specified in coluan
17 or it adds a new character to the control field for
sorted output record(s) only. Note that all the
restrictions for a valid forced=control~field sort (see
discussion on column 7) apply to this entry.

Note: See Appendix 8 for further discussion on
Forced-Field Sorting Procedures.

forced Field: Multiple Replacements: 1If a control field
in an input record w®@may contain any one of several
characters and forced=character replacements for more
than one character are desired, a separate line is used
to define each possible character and the forced
character with uhich it is to be replaced. Note that
column 19 must be blank for the first field statement in
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20-22°

an include set.

Coding: Multiple Replacement

1. Define the control field in columans 13-16.

2. Enter the first character to te replaced in colunmn
17.

3. Enter the character which replaces it in columns 18.

4. Enter the next character to be replaced in coluan 17
of the next line.

5. Enter the character which replaces it in column 18 of
the same line.

6. Enter any character except blank (3403) in colusn 19
of the same line. This specification 1informs disk
sort that the line refers to the same controt field
in the work record as the preceding line.

7. Repeat steps 4» 5» and 6 for any other characters to
be replaced.

Note: if column 19 were left blank, each line would
define a new position in the work and output records.

Note: if the input records are being sorted in
ascending order (A in column 18 of the header tine),
a aFF3 is placed into the work record before any

characters are forcede. If descending order» a 3003
is placed into the work record before any characters
are forcede. Therefore» if a force character is not

founds the hexadecimal characters (3FFad or 3003) are
left unchanged in the work record.

Qverfiow Field Length Entry: These columnns are wused
only by a Suammary Tag=Alongs - SORTRS», sort to eliminate
the possibility of an overflow condition by increasing
the length of the summary data field to allow for any
anticipated overflow.

The overflow fietd length entry should reflect the sum of
the suamary data field tength and the anticipated
overflow Llength. The entry must be right=justified in
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COLCS)

23-29

40-72

EIELD-IYPE:  EUNCIION AND DESCRIPIION

coluan 22 and cannot exceed the maximum field Llength.
Columns 20-22 are ignored by a FSZ and an FSV since these
fields can be only one byte long.

glapk: These coluans are not used and should be [left
blank.

Comments: These columns are available for any comments
that the user wishes to make. Comments have no effect on
the program's operation. '
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MESSAGES

This section covers error and wWarning messages generated by

SORT/Z/UTILITY. Error messages wWill halt further processing of
SORT/UTILITY; warning messages are informational only.

Both error and warning messages will be printed on SORT/UTILITY's
output (LINE) file. If the NOPRINT option has been specifiedr a
Listing will be generated only if there are errors or warningse.
I1f program switch 1 is set to 1 (SW1=1)» any occurring errors or
warnings wWill be printed to an ERROR.LINE file, along with the
associated text. ‘

Error and warning messages associated with a specific Lline will
imsediately follow that line. Messages associated with a record
"types such as "INCLUDE/DELETE MISSING FROM PREVIOQUS RECORD TYPE",
follow that record type description. The remaining error or
warning messages refer to all the input specificationss such as
the warning "DIFFERENT CONTROL FIELD LENGTHS: ACTUAL <INT1>
SPECIFIED <INTZ2>". These messages will occur at the end of the
SORT/UTILITY listing.

 ERBOR MESSAGES

A DISPLACEMENT EXCEEDS MAX INPUT RECORD SIZE OF <INT1> BYTES™

A displacement specified in a fixed or free format statement
is larger than the maximum record size of the specified input
files (denoted here by <INT1>).

"BLOCKING IS NOT AN EVEN MULTIPLE"™
In this free format FILE statement, the number of records per

area specified for the current file is not a multiple of the
number of records per block speci fied.

"CONFLICTING BLOCKING”

In this free format FILE statement, the records per area
specified is greater than or equal to the specified records
per block.
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"CONFLICTING LENGTHS™

In the current fixed format INCLUDE statement, the field
Ltength described in columns 9-16 conflicts with the field
length described in columns 20-27.

“"CONFLICTING SPECIFICATIONS"

Header statements or free format FILE statements contain one
of the following errors:
- conflicting types of sorts have been specifiedrs such as
TAGSORT and SUMMARIZE
- DROP CONTROL has been specified with a TAGSORT
- DISK DEFAULT has been specified in the FILE statement
along with a records per area part

"CONTROL FIELD LENGTH IS GREATER THAN 511 BYTES"™

The maximum key length of 511 bytes has been exceeded in. . one
of the following ways:

- The sum of the control fields of the previous record type
exceeds 511 bytes

- The number indicated as the maximum key size in the fixed

format header cards columns 13-17» or the free format CONTROL

statement is greater than 511

"CONTROL FIELDS MUST PRECEDE DATA"™

Control fields have been found following data fields within
the current record type.

"DATA NAME INVALID IN THIS CONTEXT"™

A word composed of alphabetic characters was found ocutside of
statement context. It is not a reserved word. This error
will occur only once until a reserved word 1is found»
signifying statement context is to be resumed.

"DIRECTION OF REMAPPED KEY IS NOT THE SAME"™

In the current free format FORCEKEY statement, the directions
ascending or descending» 1is not the same as that of the key
or FORCEKEY it remaps.
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"DISK DEFAULT ONLY"™

Only the attributes of a disk file can be defaulted in a free

format FILE statement.

"EXTRA FILE IN OR OUT"

In the current free format FILE statement» more than 16 input
files or one output file have been specified.

"EXTRA LEFT PARENTHESIS®™

In the current free format FILE statement, an extra left
parenthesis has been found.

FQRCEKEY REMAPS MUST FOLLOW KEY OR FORCEKEY®

Only a KEY (FM or FO) or FORCEKEY (FF) field can be remapped
(anything but blank in column 19) by another FORCEKEY field.
* INCLUDE/DELETE MISSING FROM PREVIOUS RECORD TYPE®
Previous data or control fields were described tefore the
current INCLUDE or DELETE statement, and they were not
preceeded by an INCLUDE or DELETE statemente.
= INCLUDE MUST FOLLOW DELETE"
The last DELETE statement of a record type must be followed
by an INCLUDE statement.
" INCORRECTY RECORD SIZE™
In the free format FILE statebent» the record size specified

for the current file is described to be zero or greater than
B191 bytes. :
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“INCORRECT VARIABLE PART"™

The free format FILE statement had one of the following
errors:
- FILE statement is incomplete
- the parentheses expected are missing
- something other than a number has been specified for the
maximum block size

"INPUT RECORD IS DEFINED TO BE GREATER THAN 8191 BYTES"™

The displacements, Lengthss or displacements plus lengths
given in the record and field type statements describe input
record positions greater than 8191 bytes.

"INVALID CARD TYPE™
Column 6 of the current fixed format card does not contain an
"H"» "I"s "0"» OR "F"» nor is this an "ALTSEQ"™ card.
° "INVALID COLLATE STATEMENT"
Processing of the current free format COLLATE statement has
been terminated due to one of the following errors:
- more than 256 items have been specified to be collated
= could not find ending guote or 3-sign of a literal
= delimiter other than a quote or 3-sign found
- missing left parenthesis
“INVALID CONSTANT"
The numeric constant of the current free format statement
contains non-numeric integers.

" INVALID CONTROL STATEMENT®™

No number has been given to represent the maxisum sum of the
control fields.
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"INVALID DATA STATEMENT"

Processing of the current free format DATA statement has been
terainated due to one of the following errors:

- the statement is incomplete» length or displacement missing

- the displacement or length given is zero

"INVALID DATA TYPE™

Coluan 8 of the current fixed format record or field type
statement does not contain a "ZI", "D", "P"» "C"» "U" or V" .

"INVALID DEVICE"™

The free format FILE statement has one of the following

errors:
- device type is either missing or not equal to one of the
following: DISK» PACK» CARD» CARDS» TAPE or PRINTER
- the current input file's device type has been specified

as PRINTER

*INVALID DISPLACEMENT"™

A displacement was expecteds but one of the following
conditions was found:
- the item is non-numeric
- the item is zero
- in fixed format only:
- an ending displacement is blank
- an ending displacement is of smaller value than a

starting displacement
=" INVALID DROP CONTROL STATEMENT"

The expected word "CONTROL™ is missing.

“INVALID FIELD TYPE"

In the <current fixed format Fiela statement. column 7 does
not contain a "0", "N", "F%", "D" or "S".




4=6

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1800/B1700 SORT/UTILITY
SANTA BARBARA PLANT P.S. 2222 2562 (A)

"INVALID FILE NAME"™

The file name in the current free format File statement was
invalid for one of the following reasons:
= file name found does not follow standard B1800/B17G60 file
naming conventions
- left and right parentheses must be in quotes

"INVALID FILE STATEMENT"

Processing of the FILE statement has been terminated due to
its incompleteness (see syntax for explanation of
non-optional parameters)e.

"INVALID FIXED STATEMENT"

A non-numeric token was found following the word "FIXED".
Only the word T"FIXED™ or "FIXED" followed by a number should
be present on this record.

"INVALID FORCEDATA STATEMENT"

Processing of the current free format FORCEDATA statement has
been terminated due to one of the following reasons:

- expected left parenthesis is missing

- constant not found

“INVALID FORCEKEY STATEMENT"™

Processing of the current free format FORCEKEY statement has
been terminated due to one of the following reasons:
- expected left parenthesis is missing
displ acement given is zero
- displacement is given but not folliowed by two constants



4=7

BURRUUGHS CORPORATION A COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 81800/81700 SORT/UTILITY
9 SANTA BARBARA PLANT P.Se. 2222 2562 (A)

*"INVALID INCLUDE/DELETE STATEMENT"

Processing of the current free format [INCLUDE/DELETE
statement has been terminated due to one of the following

reasons:
- an "AND"™ or "OR"™ was specified but no further specifications
followed
- expected left parenthesis is missing
- two displacementss or one displacement and one delimited
constant are missing
- non-numeric token found when expected numeric displaceaent
“DELETE™ is specified followed by no further specifications
- displacement or length given is zero

"INVALID KEY STATEMENT®

Processing of the current free format KEY statement has been

termainated due to one of the following reasons:
- expected left parenthesis is missing
- displacement or length given is zero

‘ "INVALID LENGTH"
In a free format KEY» DATA or SUMMARYDATA statements, a tength
was expected where a non-numeric token was found.
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"INVALID LITERAL"

If the error message is referring to a free format COLLATE
statement» then the error is due to one of the following:
- duplicate specification of collated characters
- hex pair of integers required to specify a character, or
position was not found
= dash or left parenthesis followed by another dash or Left
parenthesis :
- dash, left parenthesiss, or valid hexadecimal character
expected but not found ’
- beginning value of range is equal to ending value

If the error message 1is referring to a free format
INCLUDE/DELETE statement, then the error is due to the
following:

- ending delimiter of constant not found on current record

If the error message is referring to a free format FORCEKEY»
FORCEDATA or OVERFLOW statement, the error is due to one of
the following:

- deliaiter other than quote or 3a-sign found

- ending detlimiter of constant not found on current record

= constant specified describes more than one byte of data

"INVALID MEMORY STATEMENT™
No number or a number less than 8000 was given following the
word "MEMORY™ or "ME™.

"INVALID OVERFLOW STATEMENT"™
Processing of the current free format OVERFLOW statement has
been terminated. No token or a token other than quote or
3a=sign was found following a left parenthesise.

"INVALID PARITY PART"™
Processing of the FILE statement has been teraminated. No

token or a token other than "E™», T"EVEN", "0"™ or "0DD™ was
found following a left parenthesis.

"INVALID RECORDS PER BLOCK™

Processing of the FILE statement has been terminated. The

number of records per block was specified as zero.
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"INVALID RELATION"

In the current fixed format record type statement, columns
17-18 do not contain "EQ™, "NE™, "LT", "GT", "LE™ OR "GE".

"INVALID RELATION FOR ZONE"™

In the current fixed format Record type statement, column 8
contains a "Z"» indicating a zone type field’; therefores»
columns 17-18 wmay only contain "EQ™ or "NE™» indicating
"equal to™ or "not equal to"™ relations.

"INVALID SUMMARYDATA STATEMENT™

Processing of the current SUMMARYDATA statement has been
terminated due to one of the following reasons:

- expected left parenthesis is missing

- displacement or length are not given

- displacement or length are zero

“INVALID TYPE COMBINATION"

In the <current fixed format Field Type statement one of the

following errors occur:
= column 7 contains "N™ or "0" and column 8 contains a "V"

- column 7 contains an "F" and column 8 contains "P", "U™ or "V"

"INVALID ZIP STATEMENT"™

Processing of the ZIP statement has been terminated due to
one of the following reasons:

- delimiting beginning quote not found

- message is longer than 256 characters

“"MINIMUM TAPE RECORD SIZE ALLOWABLE IS 8 BYTES"™

In the free format FILE statement, the hardware type has been
specified as tape and the specified record size is less than
8 bytes. :
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"MISSING ENDING QUOTE"™

Ending quote was not found before the end of the current
recorde In the case of a ZIP statements an ending quote was
not found before the end of the CARDS file.

“"MISSING LEFT PARENTHESIS®™

In the current free format Record or Field type statement, a
left parenthesis was expected and not found.

“"MISSING RECORD SIZE"™

In the free format FILE statements a numeric token
representing record size was expected following hardware type
but not found. Record size must be given unless DISK DEFAULT
is specified.

"MISSING RECORDS PER AREA PART"

In the free format FILE statements DISK or PACK was specified
as the hardware type followed by a left parenthesiss
indicating a records per area and optionally a number of
areas specification to follow. Either no token or a
non-numeric token was found.

"MISSING RIGHT PARENTHESIS"™
A right parenthesis was expected to terminate the previous
statement. No tokens were found and all other specifications
for this statement were optional. '

"MULTIPLE FILES ON DISK ONLY"
In the free format FILE statement, MULTI was specified with
other than a DISK or PACK hardware type. Multi-pack files
are only defined for DISK or PACK..

"MUST HAVE CONTROL FIELDS™
No valid KEY ("FN" or "FO" Col. 6=7) or FORCEKEY ("FF" Col.

6~7) type statements have been found in the previous record
type.
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"MUST HAVE DATA FIELDS WHEN OROPPING CONTROL™

“NQ

"NO

“NO

"NO

"NO

DROP CONTROL has been specified in the header cards. No
valid DATA or FORCEDATA ("D" Col. 7) or SUMMARYDATA ("S™
Col. 7) fields have been defined in the previous record
typee.

CLOSE KRELEASE OF DISK FILES"®

In the free format FILE statement, RELEASE was specified with
a hardware type of DISK or PACK. Close retease is only
defined for non~disk files.

INPUT FILE SPECIFIED"™

The FPB values for hardware type and file name have not been
altered» with a FILE statement or file equates» froa their
initial values of SP0 and nutl, respectively, in any of the
input file FPB*S.

INPUT SPECIFICATIONS"™

No valid statements were found in the CARDS file.

MORE HEADER CARDS ALLOWED™

All header type statements must occur before all record or
field type statements in the CARDS file.

NAME™

The word FILE was specified in the COLLATE statement
indicating a file would follow. No tokens or a left
parenthesis were found, however. :
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"NOT A NUMBER"

I1f the error refers to a free format statement:
= A numeric token was expected following the words "CONTROL",
"MEMORY"™ or "ME™ but none was founde.

If the error refers to a fixed format statement:
= A numeric token was expected but not found in the header
card in columns 13-17, indicating maximua control key Llength,
or columns 29-32, indicating maximum output record length.

"NOT HEXADECIMAL VALUE"

A hexadecimal number was expected, delimited by 3J-signs.
Integers found Wwere other than "0123456789ABCDEF"™.

"NUMBER IS T0O BIG"™

The number found is larger than expected. The Limits used
are as followus:
- waximum number of areas allowable is 105
= all numbers must be less than & integers longs except
constants

“ONE FIXED HEADER CARD"™

More than one fixed header cards ™H™ in column 6» has been
found.

"OUTPUT RECORD IS DEFINED TO BE GREATER THAN 8191 BYTES"

The maximum output record tength of 8191 bytes has been
exceeded in one of the following ways:
= the number indicated as the maximum output record size
in the fixed format header cards column 29-32, is greater
than 8191 bytes
- the sum of the data and control field type cards (data
only if drop control has been specified) of the previous
record type exceeds 8191 bytes

"OVERFLOW INDICATORS ARE NOT THE SAME"

In a summary sort, cnly one OVERFLOW indiéator may be
described. It must be the same (same output record positions
same literals) every time it is defined.
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"PREVIOUS INCLUDE ALL ENCOUNTERED™
Once an INCLUDE ALL has been describedr, no other INCLUDE or
DELETE statements (record type statements) are allowable.
*PYURGE INPUT FILES ONLY"
PURGE has been specified as the output file's close typee.
Close purge may only be performed on an input file.
"RELEASE ON QUTPUT ONLY"™
RELEASE has been specified as an  input file's close type.
Close release may only be performed on the output file.
“SIGN NOT ALLONED™
The constant delimited by number signs (#)», or specified in
fixed format contains the sign symbols, + or -» but has a type
of ALPHA» ZONE» DIGIT» UAs C» Z or D (unsigned type)d.
"SPECIFIED TWICE"
The only type of statements that may be specified more than
once are: FIXEDs» INCLUDEs DELETE» KEY» FORCEKEY>» DATA>»
FORCEDATA» SUMMARYDATA and OVERFLOK.
m"TAGSORT INVALID FOR MULTIPLE FILE INPUT™
The word ™TAGSORT", in free formats or *SORTA"» in fixed
formats has been specified with more than one input fileeo
Relative record pointers would not be meaningful.

“UNLABELED DISK FILE"™

No file name was given, either with a file statement or file
equates to the input disk file being defined.
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WARNING MESSAGES

"ALTERNATE COLLATING SEQUENCE ASSUMED"™

In the fixed format header cards, column 26 does not contain
an "S™ or a blank. An alternate collating sequence will be

expected.

*"CHARACTER CONSTANT LENGTH TRUNCATED TO 20 CHARACTERS"

In the current fixed format INCLUDE/DELETE statement, the
length specified in columns 9-16 is greater than 20 bytes and
a constant has been specified. The length will be truncated
to 20 bytes.

"CONFLICTING OVERFLOW FIELDS - FORCEDATA (FDV) ASSUMED"

In a summary sort, only one OVERFLOW indicator amay be
described. The OVERFLOW indicator last described differed,
either in output record position or indicated literal, from
the first OVERFLOW 1indicator described in the input
specifications. This field will be altered to describe a

FORCEDATA field.

"CONSTANT AND FIELD LENGTHS DIFFER™

In the current free format INCLUDE or DELETE statement, the
length of the constant specified is different than the given

field Lengthe.

"CONSTANT FROM FREE FORMAT INPUT WILL BE TRUNCATED"™

An INCLUDE or DELETE statement is being interpreted to free
format syntax due to the TEACH command. It contains a
constant greater than 20 characters in length. This
indicates the statement was specified in free format
originally. The constant will be truncated to 20 characters.
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"DIFFERENT CONTROL FIELD LENGTHS: ACTUAL <INT1> SPECIFIED <INTZ2>"

The control field length specified in the fixed or free
format header statements differs from the actual maximum sum
of the control fields described for any record type. The
values in bytes for these figures are given in this warning
messager (denoted here by <INT1> and <INT2>).

“DIFFERENT OUTPUT RECORD SIZES: ACTUAL <INT1> SPECIFIED <INTZ2>"

The output record size specified in the fixed format header
statement or the free format FILE statements, differs from the
actual maximum output record size described by the field type
statements of each record type. The values in bytes for

these figures are given in the warning messages, (denoted here
by <INT1> and <INTZ2>).

"DROP CONTROL ASSUMED =~ COLUMN 28 NOT X"

In the fixed format header cards column 28 does not contain

an X" or a blank. Control fields will be dropped fros the
output file.

"INPUT FILE <FILE NAME> MISSING"™

An open was attempted on the disk file specified in this
statement, (denoted here as <FILE NAME>), but the file was
not found on disk. :

"INVALID CONTINUATION = OR ASSUMED"™

In the current fixed format INCLUDE or DELETE statement (="
or 0" Coluan 6), column 7 does not contain either an "A",
0", "«" or a blank. The current INCLUDE/DELETE statement
Wwitl be "OR"ed with the previous INCLUDE/DELETE.

"INVALID FACTOR~2 TYPE = CONSTANT ASSUMED"™

In the current fixed format INCLUDE/DELETE statement, coluan
19 does not contain a "C™ or "F™ indicating constant or
fieldr» respectivelye. It will be assumed that FACTOR=-2 will
be described with a constant.
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"INVALID OVERFLOW LENGTH"®

In the current fixed or free format summary statement, the
overflow - length given 1is tess than the field length
indicated. The field Llength will be used as the output
length for this field. '

“INVALID SORT TYPE = ASSUMED TO BE SORTR™

In the fixed format header cards columns 7-12 do not contain
either "SORTR™» "SORTRS™ or *SORTA™ left justified. ™"SORTR",
a tag—along sorts, is assumede.

"MORE THAN ONE OVERFLOW FIELD (FSV) - FORCEDATA (FDV) ASSUMED"

More than one overflow field ("FSV"™ column 6-8) has been
described in the current record type description. It will be
altered to describe a FORCEDATA ("FDV™ column 6-8) field.

"NO VALID ALTSEQ STATEMENTS FOUNDT™

The fixed format header card contained an "S"™ in column 26
indicating an alternate collate statement is to be specified.
No fixed or free format collate statement was found.

"NUMBER OF SUMMARY FIELDS IS INCONSISTENT"™

A different number of SUMMARYDATA fields ("FS"™ column 6-7)
has been described in the current record type than uas
defined in the first record type description containing
SUMMARYDATA or OVERFLOW fields ("FSV"™ coluamn 6-8).

"RECORD SIZE ALTERED DUE TO TAGSORT = &4 BYTES™

The maximum sum of the key and data fields (data only if drop
control is specified) is not equal to 4 bytes. The output
record size will be & bytes and will contain the relative
record pointers to the sorted file.

"SEQUENCE NUMBERS ARE 0OUT COF ORDER™

The curréent fixed format sequence number given in coluans 1-5
is (less than or equal to the previous segquence number. The
order of the input cards will not be altered.
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"SHOULD DROP CONTROL FIELDS OUE TO ALTERED DATA"

The input specifications contain one of the following:
- control fields to be sorted in descending order
- control fields defined to be of signed type
- an alternate collating sequence

Any of these conditions will cause the control fields to
contain altered data. Control fields should be dropped from
the output file. '

"SIGNED FIELD USED WITH COLLATE = ALPHA ASSUMED"™

In the current fixed or free format INCLUDE/DELETE statement,
the type specified is signeds ie.e.r SA» SN» RSN» RSA» P or U.
" Collating cannot be performed on a signed fteld. The type
will be changed to unsigned alpha.

"SUMMARY FIELD IS INCONSISTENT"™

The previous SUMMARYDATA field ("FS™ column 6-7) differs from
its corresponding SUMMARYDATA field in the first record type
description containing SUMMARYDATA or OVERFLOW fields (TWFSV®
column 6-8). Either the output record positions or the
specified literals differ.

*T00 FEW FIXED CARDS"™
A number was specified in the FIXED statement indicating that

number of fixed format records would follow. An END-OF-FILE
condition was found before that number was reached.
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SEQUENCE SPECIFICATIONS

ALIERNATE COLLAIING SEQUENCE

To change the standard collating sequence» an ns® js coded in
column 26 of the header specification and "ALTSEQ" is coded in
the first six positions. As many ALTSEQ statements as needed may
be used; each statement must begin with ALTSEQ and can contain a
maximum of 96 positions.

NOTE: Do not use a packed or unpacked factor-1 in an include or
omit record type specification (P or U in column 8) if the
alternate collating sequence is specified.

CODING RULES

1) ALTSEQ is placed in the first six positions to indicate to
disk sort that the standard collating sequence is being
altered.

123456

(ABLITISHIEIQDL 1 ¢ 1 ¢ b 1 i

2) The next two positions are Left blank.

12345678

- R P SN PGB WD D W GR AR A WP AP AN G WD R GR AR AR P GT G U SR AR DGR MR D AN W S an

TAILITISIEIQIBIDE 1V 1t b 1 1 (b = blank)

3) Enter the hex equivalent of the character being taken out of
normal sequence.

123456178910

TATLITISIEIQE 1 thint 1 1 1 1 ¢ 1 Chn = hex number)

pppn e X L L L X B X R R R Rl o e an w mwm -
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4) Enter the hex equivalent of the value the character
specified 1in coluans 9 and 10 is to assuame in the collating
sequence. :
1 2346561738910 11 12
TATLITISIETIQL 1 thi nl ht ni 1 1 | C(hn = hex number)
35) Use as many pairs of 3) and 4) as the number of characters
being taken out of normal sequence.
6) No spaces are left between sets of hex numbers.
1234567891011 12 13 14 15 16
TAILITISIEIQLI 1 thl nt hl nl hi nt hi nl
7 Further specification lines are used to continuer, following
the rules indicated in 1) through 6).
8) A double ésterisk is used in positions 1 and 2 to indicate

the end of the ALTSEQ statementse.

1236567891011 12 13 14 15 16

TATLITISIEIQL 1 thi ni hl nt hi nl hil ni

TAILITISHIELQL 1 thi nl ht nt hi nt hi nl

TAILITISIEIQE 1 Thl ni hi nt hl nl hi nl

UL 3 T N N N N N N D R NN R B R B
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INPUI ORDER

Input to indicate use of the alternate collating sequence must be
in the following order:

Sequence Specifications
a. Header Lline
b. ALTSEQ statements
Ce *k
de Record type lines as required
e. Field description lines as required

NOTES: A character being moved into a sequence position assigned
to another character will occupy the same position and
are considered equal (see ALTSEQ Statementss Example 1).
I1f the characters are not to be equal, the character that
normally occupies the position must also be wmoved (see
ALTSEQ Statements» Example 2).

" ALTSEQ statements can change:?
1. Factor=1 and factor=2
2. Normal and opposite control fields
3. Control field characters before they are
replaced or added to by forced fields

ALTSEQ statements cannot change:
1. Data fields in records
2. Forced control field characters

SAMPLE ALISEQ SIAIEMENIS

Example 1¢ To change the sequence of one character:

CALTSEQ ALTSEQ 4OFO
Statements * &

Explanation: Blank (40) is moved to the position in the
coltating sequence occupied by zero (F0).
Blanks and zeros are, therefore, consider-
ed equal.
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Example 23 To change the sequence of

ALTSEQ ALTSEQ 5BC8C8C9IC9D1!
Statements *K

Explanation: 5BC8 moves $ (58) to
by H (C8).
C8C9 moves H (CB) to
by 1 (C9).

C9D01 moves I (C9) to

by J (D1).
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several characters:

the position occupied
the position occupied

the position occupied

The $ is inserted between G and H as follows:
AsBsCrDsE»FrGrSsH, I (I and J occupy the

same position)




8-1

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1800/B17G0 SORT/UTILITY

SANTA BARBARA PLANT PeSe 2222 2562 (A)

EQRCED-EIELD SORTING PROCEDURES

Defining a Conditional Force Character
1. Fitl in coluamans 1-6 as they would normally be filled in.

2. Put an F in coluan 7.

3. Define the position of the control field for the input record
in columns 13-16.

4. E£nter the character that is to be replaced in column 17.

5. Enter the character that is to replace it in column 18.

Defining a Force-ALlLl Chacacter
1« Fill in columns 1-6 as they would nornal(y be filled in.
2. Put an F in colusn 7.

3. Put the character which replaces the control field in coluan
18.

4. Enter the character that 1is to be replaced in coluan 19.
(The character entered in column 19 informs the disk sort
that the line is a continuation of the preceding line.)

5. Leave coluans 9-17 blank.

I1f a force~all line is not placed after a conditional force line
and the sort program does not find the specified characters in
the control field of the input record, the program

* Replaces the control field character with 3FF3 if ascending
sequence is speci fied in the header line.

* Replaces the control field character with 3003 if descending
sequence is specified in the header line.

Defining an Unconditional force Character

1. Fitl in coluans 1-6 as they would normally be filled in.

2. Put an F in coluan 7.
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3. Put the character which replaces the control field in colunmns
18.

4. Leave columns 9-17 blanke.

Specifying an QOverflow Indicator Field
1. Fill in columns 1-6 as they would normally be filled in.
2. Put an S in coluan 7.

3. Put a V in column 8.

4., Enter a character in columan 17 if replacement with an
asterisk (x) is not desired. I1f overflow occurs in any
summary data field in the record, the initial value of the
overflow field is replaced by the character in coluan 17.

S. Enter a character in coluasn 18. If none of the suamary data
fields overflows the overflow field will contain the
character specified in column 18.

NOTE: Ontly one overflow indicator may be defined for all
record typese.
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SAMPLE 408 ONE

<header type>
<record type>

<field type>

SAMPLE J0B INO

<header type>

<field type>

() SAMPLE J0B IHREE

<header type>
<record type>

<field type>

SAMPLE JOB EQUR
<header type>
<record type>

<field type>

<record type>

‘ <field type>

c-1
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SAMELE 4085

CONTROL 10

INCLUDE (69 LEQ 40 6 DIGIT)

KEY (7 4 A UA) (1 6 A UA)

DATA (11 14 UA) (28 2 UA) (30 5)

(46 S) (69 6) (81 6) (87 5)
(92 5) (75 6)

TAGSORT
CONTROL 10

KEY (7 4 UA) (1 & DIGIT)

DROP CONTROL
CONTROL 7

INCLUDE (7 LEQ "0130™ 4 DIGIT) AND
(7 GEQ "0126"™ &4 DIGIT)

KEY (7 & UA) (97 3 D DIGIT)
DATA (1 6) (7 4) (97 3) (106 6)

CONTROL 13

INCLUDE (1 EQL "R™ UA )
FORCEKEY ("17)

KEY (6 6 DIGIY)

DATA (2 4) (12 5) (17 6) (23 5)
INCLUDE (1 EQL "I" UA)

FORCEKEY (%2%)
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<record type>

<field type>

SAMPLE J08 EINE

<header type>

<record type>

<field type>
SAMPLE JOB SLX
<header type>

<record type>

<field type>

SAMPLE J0B SEVEN

<header type>
<record type>

<field type>

c-2
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KEY (2 6 DIGIT) (28 6 DIGIT)
DATA (8 5) (13 7) (20 8) (34 1) (35 5)

INCLUDE (1 EQL "A™ UA)

FORCEKEY ("3"™)
KEY (2 6 DIGIT)
DATA (8 1) (9 5) (24 4) (18 6)

SUMMARIZE
CONTROL 6

INCLUDE (1 EQL "A" UA)

KEY (2 6 UA)

SUMMARIZE
CONTROL 7

INCLUDE (1 EQL "I"™ UA)

KEY (13 7 UA)

FORCEDATA (™ ") ("#")
SUMMARYDATA (40 3 DIGIT)
FORCEDATA (™ ") ("s™)
SUMMARYDATA (43 8 RSA)
OVERFLOW (X)

DROP CONTROL
CONTROL 8

DELETE (23 EQL "X%)
INCLUBE

KEY (15 8 RSA)
DATA (1 23 UA)
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SAMPLE OB EIGHT

<header type>

<record type>

<field type>

SAMPLE J0B NINL

<header type>

<record type>

<field type>

CONTROL 13

c-3
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10) INVYROL

FILE INVETORY (DISK DEFAULT) INVYRO4 (TAPE 111 10) INVYRO3
(TAPE 111 10) INVYROZ (TAPE 111
(TAPE 111 10) OUTPUT (DISK DEFAULT)

INCLUDE (7 EQL "0126" 4 DIGIT) AND
(87 £QL "00023" 5 DIGIT) OR
(7 EQL "0126"™ 4 DIGIT) AND
(87 EQL *000108™ 6 DIGIT) OR
(7 EQL "0126™ & DIGIT ) AND

(87 EQL "O01120"

5 DIGIT)

KEY (104 2 A UA) (87 S5) (1 6 DIGIT)
DATA (7 4) (97 3) (1066 6)

CONTROL 6

INCLUDE (44 EQL

(87 LEQ
(87 GTR

(45 EQL
45 EQL

KEY (1 6 DIGIT)
DATA (7 105 UA)

-’ﬂ

.l"

"Oﬂ‘

ﬂa.
ﬂaﬂ

DIGIT) AND
RSN) AND

RSN) AND

ZONE) AND
DIGIT)

tDisplacement
:specified in
tbytes
tDisplacement
:specified in
sbytes

is _
hal f

is
hatf
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DAIA SIRUCTIURES

QYNAMIC MEMORY USAGE

Dynamic memory is allocated from two stacks which run together.
Permanent memory spaces are at Llow address (the beginning of
dynamic memory) locations. Temporary spaces are allocated from
the Llimit register down and each piece has an associated length
field of 16 bits. This allows temporary chunks to be returned
either one at a time in a LIFO aanner or all at oncee. Returned
areas are zero filled.

Permanent space is used for ID.KEYSs F.KEYS and the collate
table. Temporary memory is used for record buffers» temporary
constants and all short duration iteas.

LINKED DATA SIRUCIURES

A linked list structure is created internally by SORT/UTILITY and
stored in permanent dynamic memory. It is created from the input
specifications and used in processing the work and output files.
The Ulinked Llist is made up of "KEYS". There are two types of
keys: the ID.KEY which holds all information needed to describe
an INCLUDE/DELETE type statement and the F.KEY which holds all
information needed to describe a field type statement (i.e.r KEY»
FORCEKEY» DATA» FORCEDATA, SUMMARYDATA» or OVERFLOW).

There are various chains running through the linked Llist (see
fiqure D-1). The primary chain Llinks are ID.KEY and F.KEY
entries. The head of this chain is called ID.HEAD. ID.HEAD
points to the first ID.KEY. ALl ID.KEY*s are Linked together by
the field ID.LINK. The ID.F.LINK field of each ID.KEY Llinks
F.KEYS to their associated ID.KEY*s. That is» all ID.KEY'Ss
describing INCLUDE/DELETE statements of the same record type have
the same ID.F.LINK pointer. This ID.F.LINK pointer points to the
first F.KEY describing a field statement for this record type.
F.KEY's of a record type are linked by the F.LINK field. A value
of =1 indicates the end of a lLinked liste.

The summary keys chain 1is initially pointed to by the pointer
S-HEAD. This chain is wmade up of F.KEY entries describing
SUMMARYDATA statements of the first record type description
containing SUMMARYDATA or COVERFLONW statements. These are the

SUMMARYDATA statements that define any summarizing to be
per foraed.

The CI.PTR field points to an F.KEY describing. an OVERFLOW
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statement, if there is one. This statement must also be defined
in the first record type description containing summary
information. I1f both S.HEAD and OI.PTR have a value of -1, there
are no SUMMARYDATA or CVERFLOW statements in the input
specificationse. ' - .

At a minimums there will be one ID.KEY and one F.KEY entry in
this linked list structure. One extra ID.KEY entry will exist
which will not represent an INCLUDE/DELETE statement, unless the
tast INCLUDE/DELETE was an INCLUDE ALL statement or an implied
INCLUDE ALL situation existed. In other wordss if there are no
INCLUDE or DELETE statements in the input specifications, there
will be only one ID.KEY entry in the linked List representing an
INCLUDE ALL. 1f the last INCLUDPE/DELETE was an INCLUDE ALL
statements the number of ID.KEY entries will equal the number of
INCLUDE/DELETE statementse. In all other cases there will be one
sore ID.KEY entry than INCLUDE/DELETE statements, and the extra
will be the Last ID.KEY.

The tast ID.KEY entry of the Llist will only point to F.KEY
entries (by way of its ID.F.LINK field) if it represents an
INCLUDE ALL situation or statemente.
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RECORD PROCESSING

JAGSORI

work records are built with keys on the right and relative record
pointers on the left. Relative record pointers are eight decimal
digits, & bytes, long. SORT is catled with the work file as
input and the output file as output. The keys are truncated when
the output file is written because its record size is four
characters. No output pass is done.

RECORD

Wwork records are built with input file number, relative record
pointer» record type key pointer», and keys. SORT is called with
input and output file of WORK. An output pass uses information
from the work records to create the output records by
tagsearching the original input recordse.

SUMMARY

Processing is the same as a record sort except during the output
pass. The key of each work record is compared to the next. When
they are equal, the summary fields are added together. An output
record is written when they are not equal.
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EILE ATIRIBUIE ASSIGNMENT PRECEDENCE

File equates specified at execution time will override file
statement specifications for the following attributes:

RECORD SIZE
RECORDS PER BLOCK
BLOCKS PER AREA
AREAS

NAME

HARDWARE

The file statement will override for the following attributes:

VARIABLE
CODE TYPE
PARITY
MULTI PACK

Missing attributes, those not specified by file equates or a FILE
statement, will be given SOL defaults unless the file is on diske.
If the file is on disks the attributes will come from the disk
file header. The SDL defaults will be taken from the FPB of a
file with the internal name of "DEFAULT".

If the file is to be included in SORT/UTILITY's input datas
either the name field, FBP.NAMES, or the hardware fields»
FPB.HDWR» must be altered in an input file's FP8.
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RESIART EROCEDURES

If the statement "RESTART" is ~specified in the 1input
specifications, the SORT/UTILITY run will be made "restartable®.
This allows the user to restart the job at various points in case
of an abnormal terminate. A SORT/ZUTILITY run 1is restarted by
specifying "RESTART" followed by the .abnormally terminated
SORTZUTILITY's job nuaber. . ' _

A SORT/UTILIYY run is divided as followus:

FIRST PASS SYNTAX ANALYSIS :
INPUT FILE VERIFICATIONS
GENERATION OF WORK FILE

SORT

SECOND PASS: GENERATION OF OUTPUT FILE
(last pass)

If the SORTZUTILITY run has been specified as restartable, and
the program abnormally terminates before the end of the first
passs the restarted job will resume at the beginning of the first
pasSe. :

If the job abnormally terminates during the SORT phases the
restarted job will RESTART the SORT phase, skipping everything in
the first pass except the syntax analysis.

If the SORT/ZUTILITY run abnormally terminates in the last pass»
the restarted job will resume at the beginning of the last pass»
skipping everything before that except the syntax analysise. The
syntax analysis will always be performed.

When a job is being restartedr it is also being made restartable.
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SHO=1

SW1=1

SWe=1

SW3

=2

——

=8

EROGRAM SWITCHES

Causes the specifications (usually a CARDS file) to be
read from the accept queue. A blank accept terminates the
input.

I1f errors are detected in the specifications, they will be
written to the ERROR.LINE file.

This switch setting makes the SORT restartabler, and, if
the last 24 bits of the program switches are not zeros a

‘restart of the specified job number is effected. This

cannot be used when debugging.

Debugging

Trace (print) all of the conditional halts to the LINE
file.

Print all tokens found by GET.TOKEN.

Print contents of keys and FPB's when they are accessed.
Allows halting at a sequence number specified in the.
rightaost 24 bits of atlt the .prograa suitchese.
Combinations of values may be used.
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