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INTRODUCIION

Sort/Utility will péfform all of the functions of 1BM's §$DSORT
program. Speci fications may be given in free format» as in the
SURT language» or in the fixed field format of $USURT.

A selected subset of the input records may be processed. kecords

of an input file may be included or excluded frecm sort processing
depending on selected conditions.

The format and contents of the output records may differ from the
input appearancee. Fietds in a record eay be rearranged or
excluded. Characters may be forced into chosen cgositionse.

Setected 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 records and there may be numerous sets
of criteria for one output filee .

The order of the output file may be controlled by the user.
itecords may be sorted in ascending or descending order. The
norral 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
signeds  packed or unpacked fieldse. Character or numeric type

data say be specified. Also» Zzore or digit portions of
characters may be usede.
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EREE EQORMAT SPECIFICATIONS
This section of 'the document discusses the use of free format
specificationse 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/UTILITY. = TYhe equivalent fixed format syntax is given in

the final example.

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

The TEACH option will produce equivalent free format
specifications te any given input specificationse It is designed
to aid ir converting fixed format to free forrat syntaxe

There is no specific restriction on the numder of Record and
Field type statements that may be specifieds The lLimiting factor

is the agount of dynamic memory avaxlable’ as this 15 where the
information is stored. '

The entire 1nput-record size is used for interpreting free format
input; therefore, there must be no secuence numbers in the input
tile specifications.
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(May be specified only once)

NOPRINT
FILE IN

‘don't printe must be the first token
[<name>l (<ine.part>{<closeestypesin>lleee name & attributes

QUT (<name>] (<oute.part>f{<close.type.out>l) 1=-16 INs & 1 DUT

COLLATE

21P =<Lit>"

{ FILE C<name>) }
{ { <collate constant> ) }
Zipped at tEOJ

name of external collate file
collating sequence to be used

CONTROL SPECIFICATIONS ‘ N ~
(May be specified only once» with the exception of "FIXED"™ and ":")

NOSORT
ORUP CCNTROL
CONTROL <int>

" TEACH [(<name>)]

MEfworyl <int>
SUMMARIZE
RESTART L<int>]
TAGSORT

STABLE _ "
FIXED {<int>] %=
SYNTAX

TINING

*x4ust be the only

rest of line contains a comment

don't sort

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

print the free format equivalent, and
opticnatly save on di sk

dynamic memory to 2e used in bytes

add summarydata fields of duplicate records
make restartable or restart job nuamber <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 VSURT timirg report

speci fication appearing on its input record
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KECORL YYPE SPECIFICATIONS

(Record selection and record type defirition)

INCLUDE [(<disp>{EUL+

] "<lit>"{<tength>1l<type>])(AND]ecealeae
DELETE I{NEQ ] a<hex>3 1 . UAx (ORx)
' ’ (LSS 1 #<num>#
{GTR 1] <disp>
(LEQ ]
{GEG 1]

* Denotes default value

FItLD SPECIFICATIONS

(Qutput record description of each record type)

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

, Ax UAs ,
| ‘ FORCEKEY (REMAPS]1 ( [<disp> <const>] <const> [<order>]l (UA*] ) ...
{ . Ax (ALPHA]
b » ' [ZONE]
{0IGIT]

DATA ( <disp> <length> (<type>] ) ...
, : UAx
FORCEDATA ( <const> ) ...

SUMMARYDATA ( <disp> <length> [<tfpe>] {<overflow length>] ) ...
: ~ : : UA=x
OVERFLOW [( <const> {<const>1 )]

* Denotes default value
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<inepart> = { <har> <rsz> (<rpb>] [(AULTI] }
C DISK DEFAULT }
<out.part> = { <har> <rsz> [<rpb>] [MULTI]
{ DISK DEFAULT | )
<name> = a file name according to ACP file naming conventionss

except left and right parentheses must oe in quotes

<disp> and <length> = integer bytes such that displacement
: plus length is less than 8162

<const> = "<Lit>" or 3d<hex>3

<collate constant> = "<lit>" or dl{<hexpair>)l<hexpair>(-<hexpair>1]3a

<hexpair> = a pair of single <hex> characters
<type> = ALPHAx», UA%*, NUMERIC» UN» SA» RSA» SN» RSNs ZUNEs or DIGIT

<order> = ASCENDING or Ar OESCENDING or D

<lit> = any E£BCDIC characteri{s). Tyo adjacent quotes denote one quote.
<hex> = any character{(s) 0-9 and A-F

<int> = any ﬁnsigned integer

<num> = any signed integer

<rsz> = record size in bytes

<har> = hardwares: DISK ( <diske.part> )» PACK ( <diske.part> )»
TAPE [ ( <tape.part> ) 1» CARD» CARUS or PRINTER

disk attributes: <records per area> [<number of areas>]

<diskepart>

<tapes.part> tape attribute: (0» 0DD» E» or EVEN; implies 7 track

<rpb> = records per block

“<overflow length>i= field Llength + overflow length in bytes

<closes.type.in> = PURGE

<close.typee.out> = RELEASE (not disk)
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EXAMPLES

n>n The right arrow denotes statements used in the sample

SORT job found in the EXAMPLE at the end of this section.

Header Type Cards

NOPRINT

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

NOSORT
Do not sort the file» just create 'the out put file as
specified. It this instruction is left out» a sort 1is
perforaed.

DROP CONTROL

This requests that the key fieldss (i.e.r fields specified

with the KEY and FORCEKEY statements)s be dropped from the
output recordse. If this instruction is not givens, the key
fields will be included in the output file recordse.

>CUNTROL &

The iaximum control field length of ary record type 1is
specified as 6 bytes.

TEACH

Print the free format equivalent of the input specifications.

TEACH (<filenamel>)

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

The default memory for the sort phase is 8,000 bytes. Any
integer specifiedr greater than 8,000, will be used as the
MEeMory sizee. In this instancer 12,C00 bytes of memory will
be used.

ME <integer>

Same as MEMORY.

>SUMHARIZE

Perform a sort summarizing the SUMHARYDATA fieldse.
SUMMARYDATA fields occuring in records with duplicate control

fields will be added togethere.

RESTART

Restart information is kepte.

RESTART 2c80

Restart the job with parent job number 2080.

TAGSORT

Create a tag fite of relative record numbers» 4 bytes per
recorde. ‘

STABLE

ZIp

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

"EX DMPALL™

The command is ZIP=ped to the MCP at the end of the job.
Before terminatings, SORT/UTILITY will ZIP "EX OMPALL™ string.

FIXED

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

The next five cards of input are ir fixed format.

FILE IN <file namel> (TAPE (UDD) 10) IN (TAPE 10) IN <file name3>
(TAPE 10 PURCGE) OUT <filename4> (TAPE 10)

Specifies that there are three input files and one output
file on taper Wwith record sizes of 1) bytes. The third input

files <file name3>»» is to be closed purgee. The second input
fide will be unlabeled. The first input files <file namel>»

has odd parity implying a 7-track tapee.
FILE IN <file namel> (DISK (20) 80 MULTI PURGE)
One input file is sgecified. It is on disk with a record

size of 80 bytes. It is a multiple pack file and the file is
tc be closed purge. No output file attributes are specified.

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

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

FILE OUT <file namel> (DISK (50 75) 80)
No input files are specifiede 0One output file on disk with a

record size of 80 bytes is specifiede . There 3are 50 records
per area wWith a maximum of 75 arezse.

NCTES:

I. Specifying an output file to be <closed purge 1is not
valide.

2« The order of the IN and 3UT parts of thne FILE statement
is not restricted.

3. File names follow standard 81800/7B1700 file naming
conventions, except that teft and right parenthesis must
be in quotese.

4o The file statement i1s optionale. File equates specified

at execgution tine will cverride file statement
specifications. Missing attributes will be given SDL
defaults unless the file is on disk. In this case the

attributes will come from the cdisk file header. The SOL
defaults will Dbe taken frow the FBP of a file with the



2-3

BURRGUGHS CORPORATION . COMPANY CONFIDENTIAL

COMPUTER SYSTEMS CROUP 61300781700 SORT/UTILITY
SANTA BAREARA PLANT PesSe 2222 2582 (C)

b

internal name of "DEFAULT". Attributes for output files
described as DISK DEFAULT will come from the first input
file if it resides on diske Otherwiser attribute
assignment is identical to that described abovee. (See
File Attribute Assignment Precedence.)

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

In order for SORT/UTILITY to recognize that a file is to
be included in a SORT/UTILITY executions either the name
fieldr FPB.NAMES» or the hardware type fields FPB.HDWR,
must be altered in the files corresponding FP3. The
internal file names for these files ares INPUT» INPUTZ2»
INPUT3.. . INPUT1b6.

Non=disk input files are copied and lLocked on the systenm
paCko !
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Record Yype Cards

INCLUDE €1 ™2%)

If the value of the data begirning in byte position 1 of
length one byte and type unsigned alpha is equal to the
constant “2" of the same type 3and length » include this
record in the sort. Therefores» the first record would be
included and the second would not.

INCLUCE (1 LSS 40)

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 lengths include this reccrd in the
sorte. 8oth fields are defined to be unsigned alpha. Since

neither a ®“2" or a "3" is less than ™0™ neither record would
e included. ‘

INCLUCE (5 NEQ ™B8" 2)

Sort all records that do not contain the constant "88" in
byte position 5 for length 2 Where the constant and the
comparison field are of type unsigred alpha (the default)e.
Thereforer» both records would be sorted.

INCLUBE (13 6TR 17 & UN)

If the value of the data beginning in digit position 13 of
Length 2 bytes (4 digits) and type wunsigned numeric is
greater than the value of the data beginning 1in digit
position 17 with the same Llength and types include this
record in the sorte. Therefores since 300323 is greater then
3C0013 and 300023 both records would be included in the sorte.

INCLUDE (51 €QL #£-2284# & RSN)

Sort atl records containing =228 beginning in digit position
51 for length 2 bytes (4 digits) where =228 and the
comparison field are of type right signed numericsr denoting
packed specification. The number will pe converted to a
packed formate. Both records contain =228 in digit position

51 in packeds» right signed numeric formate. Therefores both
records are included in the sorte.
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‘ >INCLUDE (30 LEQ #2452# 5 RSA)

Sort all records with a value Lless than or equal to the
number 2452 in Dyte position 3 for length S bytes. = The
constant 2452 and the comparison field are of type right
signed alphar denoting unpacked specification. The length is
computed in 8 bit bytes. The sign in this example is assumed
to be positive and will be added on the right. ®Hoth positive
2452 and negative 2453 are less than or equal to positive
2452 and both records will be included ir the sort.

INCLUDE (S1 GEQ d2280a 4 RSN) AND (40 GEw "00000L"™ 6 UA)

If the value of the field beginning in position 51 of length
2 bytes (4 digits) and type right signed numeric is greater
than or equal to =228, and the value of the field beginning
in position 40 of length &€ bytes and type unsigned alpha is
greater than or equal to the string "00C001"» then include
the record in the sort. Both concitions rust be satisfied to
qualify a record for sorting. The constant 322803 denotes
the actual contents of the data fields In this exasplesr both
records will be included in the sort as they both satisfy the
two conditions specified. ‘

C

INCLUDE (30 EQL aFS5F23 5 RSA) OR (35 EGL "LAST" 5)

If the value of the field beginning in byte positicen 30 of
{tength 5 bytes and type signed alpha is equal to 52»
Cright=justifiedr zero filled)» or if the value of the field
beginning in byte position 35 of length S5 bytes and type
unsigned alpha is equal to "LAST "» (left=justifieds blank
filled)» then include the record in the sorte. One of these
two caonditions must be satisfied if a record 1is to be
included in the sorte.. In this example» neither record wilil
be included in the sort as neither record contains the value
52 1in positions 30 through 34s or the string "LAST " in
positions 35 through 39%.

NOTES:
1. The word "ANC"™ in this. context denotes a continued
condition. The word "0OR"™ derotes a2 new conditione. If
~all conditions are true when ar "0R"™ is reached» the

current record is assumed to belong tc the current group.
If a false condition occurs when an "AND" is reached» the

"AND™ statements are skipped and processing continues
with the next "0R™ statemente.

2. A time savings can be realized if INCLUDE statements can
be organized into "groups”. A "group™ consists of any
consecutive INCLUBE statements that have lLike
displacement» lengths, typer have a relation of equatls
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("EAL")» 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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Field Type 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
vatlue 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 descendings D» order. In this example the second
record would sort dDefore the first records since "SECND" 1s
of higher value than "FIRST".

€30 5 A RSA)

This key field begins in byte position 30 of the input file.
It is of Llength 5 bytes and type right signed alphae. It is
to be sorted in ascending» A» order. Therefores the second
record will sort before the first record since =2453 1is of
lLess value then 2452.

{51 4 D RSN) (35 5)

There are two key fields. The first key begins in digit
position 51 of the input fite. It is 2 bytes (4 digits) in
Length and of type right signed numerice. It is to be sorted
in descending ordere The second key begins in byte position
35 of the input fileo It is of length S bytes and type
unsigned alpha. It is to be sorted in ascending order.
Therefores since the value of the field beginning in digit
position 51 is the same (=228) in both recordssr the second
key then further determines the crder of the recordse. In
this case the first record Wwill sort firstr, as "FIRST™ is of
less value than "SECND".
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FORCEKEY statements éluayé 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 foras a new key field
one byte in lengths to be sorted in ascending ordere

>FURCEKEY (1 aF2a3 ™A™ ALPHA)

If the character 1in byte position 1 of the input record is
equal to a "2" (3aF23)», place an "A" in the next byte position
in the output record. Gtherwiser since the key is sorted in
ascending (default) orderr, JIFF3 is placed in this positione.
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
3FF3 to be enterede. '

FORCEKEY (1 72" ®A"™ A ALPHA) REHAPS (2 0™ "8" A ZUNE) REMAPS
("Cc" A)

In this cases each condition agplies 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 reccrde If it is not
equal to "2"» and if the z2one portion (leftmost 4 Dbits) of
the <character in position 2 of the input record is equal to
the zone portion of the character "0" (3F2)» place a "8" in
this position of the output recorde. 1f neither of these
first conditions are trues ptace 3 "C" in the ocutput recorde.
Thus» the first record would cause an "A"™ to be ocutput and
the second record wWwould 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 ™07 "g" 0 DIGIT) (5 ™A™ "Z" UA)

The first two conditions descridbed in this “FORCEKEY"™
statement pertain to the same byte position in the output
file recorde. The third conditior 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
recorde. If it is not a ™"2"» and if the digit portion
{rightmost 4 bits) of the character in position 2 of the
input record 1is equal to the digit portion of the character
*0" €(Q33) pltace a "3" in this position of the output recorde.
Utherwiser 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 5 of the input record is an "A"™ place 2 "Z"
in the new position of the input recorde. Otherwiser» 3003 i5s
entered as described above.

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

>FORCEKEY REMAPS (1 n2n mpw ALPHA) REMAPS (1 aF 0d aC2a3a ALPHA)
REMAPS ("C"™) '

The word "REMAPS™ states that all force character conditions
apply to the preceding specified key output positione.
Therefore, this statement must follow a "KEY®" or a "FORCEKEY"™
statemente. The first condition states that if the character
in byte position 1 of the input file record is equal to "2"»
then ™A™ 1§s put in the last byte position specified in the
previous key statement. Condition two states that if the
character beginning in digit position 1 of the input file
.record is equal to "0" (3F03)» then a ™3™ (JC23) is put 1in
the same position in the output recorde The third condition
states that if neither of the previous conditions is trues a
“C" 1is placed 1in this same positicn of the output file
record. This field will be sorted in ascending order (the
default)e. . .
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DATA (1 6)

Une output record field 1is described. The data field

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

>0ATA (7 4 ZONE)

One output record field is described. The data field
beginning in byte position 7 of the input record with tength

- &4 bytes and type ZONE is to begin in the next position of the
output record and given the same length and typee. The field
is prefilled with 3403's and only the 2o0nes are movede.

DATA €45 2 SN) ~ (11 14 DIGIT)

% Two output record fields are described here. The data field
beginning in digit position 49 of the input record with
o length 1 byte (2 digits) and typre signed numerics» 1is to be
; . ) pltaced in the next byte of the output record and assigned a
' type of signed numerice. 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 typee. The field is prefilled
with 3F03*'s and only the digits are movede.
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>FURCEDATA ("4™)

The use of FORCEDAYTA implies that an unconditional force to
the next output oyte 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. :

FORCECATA ("4") (Q&C13)

In this case» the constant "4", of type unsigned alphar is to
be placed in the next output reccrd byte positicne The
constant A" (3C13) of type unsigned alpha is to be placed in
the next output record byte position following the "4".
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SUMNARYCATA (1 &)

The field beginning in byte position 1 of the input record»
with Llength 4 bytes and type unsigned alpha is to be
sumgarized» (added together)s during a summary sort. The
maximum size aliowed for the output field is 4 bytes. There
will be no duplicate keys in the output file. Ouring 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» with length 2 bytes (4 digits) and type signed
numerics is to be summarized during a summary sorte. The
maximum size allowed for the output field is 2 bytes. There
Wwill be no dupticate keys in the output files During a SORTR
type of sorts the field will not be summarized and will thus

be treated as a CATA specificatione. During an ADDROUT sort
this field is ignored.

SUMMARYCATA (51 & SN 8)

The field beginning in digit position 51 of the input record
with Llength 2 bytes (4 digits) and type signed numeric is to
‘be summarized during a sumamaary sorte The wmaximum size
allowed for the output field is 4 bytes (8 digits). There
Mill be no duplicate keys in the output file =« During a
SORTR type of sorts the field is not summarized and will be

treated as a DATA specificatione. During an ADDRUUT sort
these fields are ignored.

SUMMARYLCATA (51 4 SN 8) (1 4)

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

NOTES:

i. In a summary sorts 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
specifications defines the summary format for all
included records of any typee It is recosmended that all
record type descriptions contain summary specifications
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if one of them doese. If a record type description does
not contain summary specificationss the data
specification should align the data for susmarization.
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UVERFLOW

If overflow occurs in any SUMMARYDATA fields the next byte
position in- the output record will contain an "=s", If no
fields overflows, a blank will be placed in this position.

OVERFLOW (™0")

If overflow occurs in any SUMMARYDATA fields the next Dbyte
position in the ocutput record will contain the constant "0".
If no fields overflow» a blank wilt be placed in this
position.

>OVERFLOW (7"«™ ©"N")

If overflow occurs in any SUMMARYDATA field» the next byte
position in the output record will contain an "sv, If no
fields overflows "N" will pe placed in this position.

UVERFLOW (3D6a "N©™)

If overflow occurs in any SUMMARYDATA fields the next byte
position in the output record will contain the constant "0"»
(ie.« 3D63)e If no fields overflows ="N™ will be placed in
this positione. ' : .

NOTES:

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

Input Data

1....-..5“0. *® 5% o 10.0..'. ..‘.5...0.. .‘200.......25.... ....30.. - e .‘0035

2 0 & 4 A A THISISTHEFIRST/ 02 45 2F

F2FOF 4F 4C1C100320001E3CBCI9E2CIE2E3CECSCHCI09E2E361228D0050F OF 2F 4F5F2C6

36...0.:'{0».-.'..00-105-.'..-. ..‘50
IRSTOOOCOOL ‘ (first record)
C9V9E2E3IFOF OF OF OFQF 10C0C03000F

1."‘..'5...‘..‘ ..10.‘..‘. ..15'.....,‘20........25‘..’...O.~30.. LR ] 000035

3032AA THISISTHESETCGUOGND 02 451LS
F3FQOF3F2C1C100320002E3C8C9E2C9E2E3CBCSE2C5C306D5C4223D0040F OF2F 4FS5D3EZ

36‘....‘40"...0\.‘65...'.‘....‘50
ECNDGCOGOCOO2 ~ (secaond record)
C5C3DSC4FOF OF CF OF0F20000030010D

Sort/Utility Language

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

MEMORY 12C00

CONTROL 6

SUNMARIZE

INCLUDEC30 LEQ #£2452% 5 RSA)

KEY (35 5)

FORCEKEY REMAPS (1 "2" "A™ ALPHA) REMAPS (1 JF02 3C23 ALPHA)
REMAPS ("C")

(1 3aF23 "A™ ALPHA)

DATA (7 4 ZONE)

FORCECATA ("4")

SUMMARYDATA (13 4 SN)

OVERFLOW (ms+™ “N")
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Fixed Forwsat Equivalent

1 1 2 2 3
3‘.5....0....500..0.0‘050.. .0.
O0QHSORTSRS 6A 14
010I U 30 34LECO02452

Q70FNC 35 39

| 080FFC 12AX
| 090FFC 108X
: 100FFC cX
! 110FFC 12A
? 120FDZ 7 10

; 130FDV 4
| 1 40FSP 7 8

g 150FSV xN

Resul ting Output Records

1...'...5... oo 9 e ..10‘.......15

F IRSAA 4 N

C6C9D%E2C1C100300000F 4003205 (first record)
lecewoseDencases oolOoo.oo‘ools

SECNC 4 N

€£2C5C3D5C3FF00300000F 4003205 (second record)
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EIXEC EORMAY SPECIFICATLONS

This section of the document discusses the various types of disk
sort specifications that are allowed ir fixed formate The colunmn
number appears at the Lleft-hand side of the page and the
description of the function of that colugen 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 some fixed format sgecificationse.

There is no . specific restriction on the number of Record and
Field type statements that may be specifiede The limiting factor

is the amount of dynamic memory availabler as this is where the
information is storede. '
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COLUNN SUMMARY = HEADER SPECIFICATIONS

l-;-----l—c--ao---'--‘-n-—--.—-----'n------—-unua----n-o‘

ICCLUMNS! ENTRIES 1| EXPLANATION i

'n.—'--nl———----~—.--uo--n-a- ------ - E G D AR WM WR AR SR OGS R R @ e -—‘

i 1-5 I 00000 I Page and lLine number |

'--—--n-.—--a‘n-‘-‘---—n--ncuoaaoaac-----—---——----_---c'

1 6 I H 1 Header line identification |

,---n---'nm----n.-'—‘—-----—---on--q--‘---------‘a-—----.

{f 7=12 § SORTA { Addrout sort job |

' . ‘-u----a--'—--------------———--—¢--_-—-—--------‘
| I SUORTR { Tag along sort job ' {
‘ l-‘—-n----.——----—------u---- ------ --—-—-a-n----'

| 1 SORTRS | Summary tag along sort job 1

I 13-17.1 1-511 { Longest control field 1

i 18 I A | Records sorted in ascending order i

i i D | Records sorted in descending order |

l----—--l-_—-_-—--.-----------u----—g-—nﬁ----o-u-—--—--n'

1 19 i L -1 ALl signs on are on left of field i

1 el e e e e i bbbl |
I I Btank I ALl signs are on right of field |
R R e et b DL EL L DL 1

1 20 1 Blank { First input file will not be 1
1 ! i closed PURGE |
l "-—-‘---—-l----—-----------m-—u-------------o—-—'
1 I f First input file will be closed 1
i I - F  PURGE I

I 21=-25 | Blank 1 Not used ’ 1

I 28 1 Blank 1 Use standard collating sequence i

l _‘n-u‘u——--'----n-—-----u--na-—--n--—-—----------‘

i i S } Use alternate collating sequence 1

1 217 | 8lank 1 Not used i
. K ‘-------‘—--------'---‘—'-------------“----“-‘-—-----"
1 28 1 Blank I Keep control fields in output |
| | . | records in tag ataong sort jobs |
‘ 'u--‘_-- --‘-—- - WD SRS D G WO D W WS WD G WO W GO GE AR S WD G N D AP 0 AR S W WD wn ‘
| I X i Drop control fields froam output !
1 1 i records in tag along sort jobs |
l------—"u---—---'------—-u--n—--‘-ouoc --------------- ‘
I 29-32 | 1-8191 1| Length of output records in tag i
| 1 { along sort jobs B |
l------—‘—--c--a-—‘—---—-——----—----.'- _____ ---—-—----'—'
I 3539 1 0-99999 | Additional storage size to execute |
| l I the sorts, above 8K A

R R e e e L L L

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

€OLCS)

1-2

3=5

7=12

13-17

18

19

HEADER-TYPE: FUNCTION AND DESCRIPTIOUN

Page Number: The first part of a five~digit page and
line sequence number. If the sequerce nuambers given are
in descending order» a warning will be issued.

Lipe Number: The second part of the five~digit sequence
nuaber. If the sequence nuabers given are in descending
orders a warning will be issued.

Line nggg' Column 6 of the header line contains an "H"
to identify this line.

‘Iype of Job: The type of disk sort required is specified

in these colusns. SORTA means addrout (TAGSORT) sort.
SORTR means tag-along (DISK SORT) sorte. SJRTRS means a
summary tag-along (DISK SORT) sorte.

Field Total: A description of the control field with the
greatest Llengthe. The lengths in characters or bytess
sust not exceed 511. 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 totaleds» the largest (longest) is specified in
these columnse The number must be right-justified in the
coluan field provided on the coding foram.

- Drder: Indicates the sequential orders» ascending or

descending» 'in which the records are to be sorted. The
entry is either A for ascending or L for descending.

Signed Fields: This column determines whether fields
will be right or teft signede. An L in this column
specifies all signs will be on the left of the field; if
the column is left blank atl signs will be on the right
of the fielde.
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COLCS)
20

21-25

26

28

29=32

HEADER-TYPE: FUNCIIUN AND CESCRIPTION

Eile Close: This cclumn is Lleft blank if the first input
fite is not tc be closed purge. A P indicates the first
input file will be closed purge.

glank: Not used for disk sort processinge.

Coltating Seguences This column is left bltank if the
standard EBCDIC coltlating sequence is desired. An 5 in
this column indicates that an alternate collating
sequencer» which must be specified through an ALTSEQ
statementr» is to be usede.

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

Yag-along Output: This column applies to tag=along
output onlye. It 1indicates whether or not the progranm
should drop control fields from the sorted cutput
recordse The column is left blank if the control fields

"should not be dropped. An X in this column indicates

that the control fields should be droppede.

Control fields are normally dropped if opposite control
fields or an alternate collating sequence are used.
Furthermorer users must specify these control fields
twice (once as control fields and once as data fields) if
opposite control fields or an alternate collating
sequence are being usede. Specifying the same field as a
data field means that the program does not change the
field since data fields are not involved in the sorting
processs

Jag Record Lepgths: When a tag—=along sort is specified
(SORTR or SORTRS)» this field is wused to specify the
length , of the output records written in the final sorted
fileeo The length specified degrenas on whether the wuser
has dropped control fields or not. If control fields are
droppedr» 1length includes only the data fields. If they
are nots the tength must be a sum cf both control fields
and data fieldse 1In either caser the sum of the control
and the data fields must not exceed the maximum record
Lengths of 8161 bytese.
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CaLes) 5 HEADER=IYPE: FUNCTIUN AND DESCRIPTION

35-39 Sort Additional Memory: The number specified here will
be added to 8Ke.
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COLUMN SUMMARY = RECORD SPECIFICATIONS

ICOLUMNSI ENTRIES 1| EXPLANATION !
'-c-----‘---—-——a—'----n--nn-------—-----—-—--‘a--------'
1 1-5 1 00000 = | Page and Line number |
{ I 99999 | |

1 6 I 1 - 1 Incltude tine |

l' - '---‘--_--'---‘00---‘---‘.-------------------‘---!
1 ' t 0 | Omit line 1
'-.---Q—"---—oaun—l-----—----—-—---_----------n-—o- ----- '

17 I A I AND tine 1

1 0 i OR Line |

'———-—-n--'-----------—----—-—------¢-----—~----l

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

i = 1 Comment {ine i

8 1. C I Use both zone & digit char. portionsl

1t Z | Use only zone portion of 1=char fld |

1D 1 Use only dlglt portion of charactersl

1 P t Signed packed decimal data i

I | Signed unpacked decimal data i
'-------i—------—-i--4---—-~—--—_----\n---—--‘—----—---,—--n‘
i1 9=12 1 1-8191 | Factor-1 - beginning position 1
| { I (blank if field tength one) i

‘------—'---------‘—n--—-—---—-_-Q---—---—--—-n—o----—--'

1 13-16 | 1-8191 | Factor-1 - ending position 1
| RA bbbl Ll L el B AL DAl bt et it L L DL Db Lt el Ll L |
1 17-18 | EQ { Factor—=1 aust = factor=2 i
I I NE Factor=1 must not = factor-2
LY Factor-1 must be < than factor=2
GT Factor=l must be > than factor<-2
LE Factor-1 must be < = to factor=2
} GE i Factor=1 must be > = to factor =2

19 i1 C I Factor—=2 is a constant i

! 1 F ! Factor=-2 -~ another field ¥in record |

i 20-23 1 1-8191 '} fFactor=2 =~ beglnnlng position 1

'-------l----—an-nl—u---—----m------------ - ---—---—-o--'

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

‘-n-‘---'-‘-‘—-—-ﬁ—l—--n----—---——- S M A TG iGN W AR CNED AR e W W D e e ‘

1 20=39 iCharacterl Factor-2 constant - any characters |

{ 40-72 ICharacteri Comments , !

l--—--n—.a---———a-‘m—--—-—-—-—a—----—---—------—-—-—n—--‘

- - -
- s e
W e GEe Ee

Table 3.2 Susmmary of Record Type Specifications
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COLCS) RECORD-YYPE:  FUNCTION AND DESCRIPTION
i 1-2 Page Number: The first part of a five-digit page and
§ 1ine sequence number. If the sequence numbers given are
‘ in descending orders a warning wWwill be issued.
3=5  Lipe Number: The second part of the five-digit sequence
number. If the sequence numbers given are in descending
orders a warning will be issued.
6 Line Type: Column 6 must contain either I for include or
0 for omite. The value I w®msy be either include or
include~ali» depending on whether or not columns 7=-39

(record description) are blanke 1If record=type lines are
used» the specifications sust contain at least one
include or include all; otherwiser» no records will be
sortede. "

Include: specifies which records are to be included in
the sorts according to the particular records fields that
are described in colusns 7-39%.

Include=all: tells the sort>progran tc sort all records
that have not been described by any preceding include or
orit Llinese. Only one include~all can be used per job»

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

Omits identifies what records are not to be sorted.
=it 1lines 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. '

|

ﬁ Setss There are two types of sets: include sets and

Lo omit setse. An include set identifies one or more record
types that should be included in the sorte. An omit set
identifies one or more record types that should be
ositted from the sort. Sorting 2y sets presumes that all
the records have at feast one distinguishing
characteristic in commone. The rules for sorting by sets
are as follows:

1. Al include sets must end with a field=description
line. ) ! '

2. Omit 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 s A time savings can be reatized if Include
'statements can be organized into "groups™. A "group™
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€OLLS) BECORD-YYPE:  FUNCTION AND DESCRIFPTION

consists of any consecutive Include statesments that
have like displacements lengths types have a relation
of equal (EQ)» and refer to a constant for factor=2.
They must not be joined by "ANU"s.

Contipuation or Comment: Colusn 7 indicates the Line's
relationship to the preceding 1ine for the specification
of include and omit sets or 1indicates that this 1is a
comment {ine. Column 7 should contain one of the
following entries:

Elank The coluan is left blank if it is the first of a
- set of 1include (I) or owmsit (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 linesr i.2e» a different record type than
the Erevious Line»r but the control field
speci fications are the same for both.

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

Interpretations Specifies whether the data in the
specified field is to be compared as character values or
as numeric values during compare operationse. When the
field contains alphanumeric datas C» Z» or D must be

specifiede. When the field cortains signed numeric datas

P or U aust be specifiede If an alternate collating
sequence 'is usedr» a packed or unpacked field may not be
used in an include or omit record-type specitficatione.
Summaries of this information are presented in tables 3.3
and 3Je.4.
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tt*ttttt**tﬁf.*t*****t*t***tt**t****t*t*

% Entry *  Compare Operation ®

* (col 8) = 4 %
REREARREAARA AR ARAR AN AR RN EAE AR AC AN AAAR AR AL &

* . ’ * *

- c « Use both zone and digit *

; * « portion of the characters =
! (22223 EX2IZXEX32 22221222 Rt 222222 2} 8/
l C : * * *
- ' * N * Unsigned packed numeric *
* * data b

[F323 XTI X222 XTIXIRIRIRTI R IR 222 R SRR A R LS

* ® 3

® z * Use only the zone porticn =

* = of the characters *

X 22 XIRX X2 X222 X222 2222222222222 X 2 2 £ 2 |

* k ]

« D * Use only digit portion L

* * of the characters *
t*ttt*ttt*tttiti.t*t*t***t**ttitt*ttt*tt

* * ’ S x

* P * Numeric data is packed *

* * (see note below). *
ﬁti***tiiti*t***’tttt*tt*tt*ti*t****t*t*

@ *® L . 3

* u * Numeric data is unracked *

* * (see note below) b

' P2 2222 k2223222222 XXF22 222222 222 2 22 R 2 21 &)

Tabte 3.3 Interpretation Entries

Note: U and P are pot allowed when an alternate collating
sequence has been specified in conjunction with include
or omit record-type statements.
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LBt A2 Rl L2122 21 22222 R Rt Rl Ssi s8R 2RI 22222224
«format of * Entry L] Definition * Considerations *
« Numeric Data = (col 8) = ® *
AR ERERRAREAARRARREAARERARRRR AR AR AR AR AR EEARAARE AR AR AL AR A AR AR A RAER
* . & * * &«
«Unsigned * D * Number does not * Absolute values of«r
b * * have a3 signe. Both * the numbers are *
* * * the zone and digit* used. All 2zone *
* * * portions are * portions are *
* o * stored. * stored as 3F3 *

BEAREERA AR AR R RAR A AR AN R RAAR NN RAE AN R AR R ARRRAE AR RN R A AR SRR R AN AR A AL

®x & &* . * &
* * * Packed: Number R *
* - * always carries a * 5ign control o
* * * signe Only the * (see note below) «
* * P * digit portiors arex L
* * * stored. * *
&* & * & ®
tSigned 1 2 2 83 2222212222222 22222 23223222 R 22222222222 R 2 2 2
*® E 3 &® & &
® * * Unpacked: Number *
] * * always carries a * Sign control *
* = * sign. Both the * (see note below) =
* * U * zone and the digits *
L] * * portions are * &
* ® &« storede. * *
* ® &* 4 ®
EREERRRRARRRRREAERRRAAERERE R LA RARREARARARRERE A AR AR AR R A AR EEA AR AR AR AN AR

Table 3.4 Format of Numeric Data

Notes:

1« The sign controls the comparison. For examples -3 is
less than zero and +5 is more than -b.

2. Before comparing numeric datars disk sort converts any
leading blanks to zerose.
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$=16 Eactor=1 Logcation: Cotumns 9=12 identify where the
factor-1 field begins in the reccrd. Coluans 13-1e6
identify where it endse.

Notes Factor=-1 is the data being compared 1in the
record~type statements. Factor=2 is the data Factor-1 is
compared againste.

The Alength of the field cannot exceed the iength of the
record being sorted. For examples an 80~coluem record
may have a wmaximum factor~1l entry of 80. ,

Entries are right=justified in columns 9-12 and 13-16 for
beginning and ending coluanss respectively. When a
tength of one character is involveds <columns 9-12 are
Left blank and the single record position is entered 1in
the field 13-16.

17-18 Relation: The relationship between factor-1 and factor=-2
must be specified and mrust be one of the standard
relational operators Llisted belows. If an alternate
collating sequence is usedrs both factor-1 and factor=2
are modified before the comparison is made.

The retationship aust be one of the following:
EQ (Factor-1l must be equal to factor-=2.)
NE (Factor=l is not equal to factor=2.)
LT (Factor-l is less than factor=2.)
6T (Factor=1 is greater than factor=2.)
LE (Factor-1 is less than or equal to factor=2.)

GE (Factor=i is greater than or equal to factor=2.)

19 = Eield or Constant: Identifies whether factor-2» the
field factor=1 is to be compared tor is a constant or a
field. Hhen a C is enteredsr columns 20-39 are used to

define the constante When an F is entereds colusns 20-27
are used to identify the location of the factor=2 field
within the recorde. ,
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RECORD=TYPE:

—— —ire ol o e e - - —— o w—— > w—

Factor=2 Fjeld: Factor-2 must oe the same Llength as
factor-1 and aust be Llocated within the sase recorde.
Similar to factor=1 declarationss the starting position
of .the field is declared (right-justified) in coluans
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 half of
the field onlye.

Factor=2 Constant: When factor=2 1is a <constant» the
constant is entered in columns 20-39. Note that the
length 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 characterr» or string of
characterse. Alphabetic or alphanuseric constants are
left=justified within the field.

Numeric constants must be fight-justified within the
field length specified in factor-1l (Within tuice the

~field tength if factor-1 is a packed number), with

Leading zeros or blankse. For examgples a 5=position
factor=-1 that 1s being compared to the numeric constant
"123" must be declared as "00123" or ™ 123" since the
tuo fields wmust be the same lengthe. In this exaaples
"123" is right-justified in a S-position field.

Signed constants: If factor-1l is a packed number» the
Last digit in the constant must be its sign (¢ or ~). 1If
factor=1 1is an unpacked negative numbers the Llast

character in the constant must be one that indicates both
the numeric value of the last digit and the negative sign
for the entire constant. See Table 3<4.5.

Lomments: These columns are available for any comments
that the user wishes to make. Comments have no effect on

the program?s operatione.
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[ Coding Negative Unpacked Constants |
'-’------------------‘----“----------‘-----------l
it If Ltast digit 1 Character | Hexadecimal |
i 4n constant is !  used | Equivalent |
] { 1 i

1 -0 i } i aD0a |

R 1 I J oo | abia 1

i 2 : i K 1 aD2a |

l—--------u-----—n-l---—--u-u----‘--‘---—----u—-n‘

! -3 i L i ab 33 1

1 _ 4 i M ! ab 43 !

1 5 i N | ab53 |

! 6 i 0 , | aDe6a |

l---—-—--‘------—--‘—u-w—-c-—--u—'----—-—----—oa-l

i 7 i P | a0 73 I

l--'——-----ﬂu'--—-o.--—--------a-l—---n—--—--—-—"

! 8 I g i aD8a |

'---—oa-—---—-----—'------‘------'—---—--‘a-----—'

{ 9 { R 1 ab9a i

Table 3.4.5 Coding Negative Unpacked Constants
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SDLH&N_§Q£H£R! = EIELD SEECIFICATIUNS

1COLUMNS! CONTENTS | EXPLANATION 1
|--—--'-'--a----f----l------u---------c—--g—-—----—-—--—'
I 1=5 I 00002 - | Page and line nusber N
1 1 99999 1 |

{ 6 \ F I Field specification line |

'-Q---u-“----naacnnol--_—u-c-n—_----n--a------—---a--n—'
.

i 7 I N : ! Normal control field |

.-‘----—---—-ln------naa-----n————---—-—-—---u¢—‘

{ 0 1 Opposite control field i

1 F I Forced control field i

10 I Data field : 1

l—-ha——------lu---‘--—-‘----—---unnﬁcan—--------|

1 s T { Summary data field i

I = 1 Caoamment Llire 1

e i P ! Signed packed decimal data |

(V) | Signed unpacked decimal data i

1 C 1 Field uses zone & digit chars |

1z { Uses zone portion of 1-char fieldl

i D f Uses digit portion of characters 1

iV 1 Forces data character into field |
‘-o-----'—--—---—--—-‘---n----nu--——-----—-—-----—---w—-|
1 9-12 {1 1=-8191 -} Starting position of field 1
1 | _ I (blank if field length one) I

! 13-16 1| 1-8191 | End position of field in record |

i 17 {Any nonblank! Forced field conditional char |

1 18 1Any nonbtankl Forced field substitute char i

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

i I Not btank | Forced field continuation |

i 20=22 t 1-999 { Summary overflowuw field length {

‘-—-----.‘-‘-------—-‘--—ﬂﬂ----‘---—-----‘--—-‘----‘--“‘

1 23-39 | Not used i Not used |

‘--—----l—---—---——--‘------——------u--—---—-—-—------—-‘

I 40-72 l1Any text i Comments = characters i

I----—p—‘ -------- - an | - - - e LR EL R LR LA L L L LN

Table 3.5 Susmary of Field Descripticn Specifications
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Output records from a disk sort are formatted (arranged)
according to the instructions of the sort's field~description
specificationse. This subsection defines the proper syntax for
those fields.

1-2 Eggg Nupmber : The first part of a five-digit page and
' tine sequence number. If the sequence numbers given are
in déscending order» a warning will be issued.

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

6 Lipe Type: Column b6 of the field Lline contains a
preprinted F to identify this line. Addrout sorts
(SORTA) use field lines describing control specifications
onlye. The field Llines used by tag-along sorts (SORTR)
and summary tag=-along sorts (SURTRS) may be either
control fields Cused to sort the records) or actual data
fieldse. In additions field lines for summary tag=-along
sorts describe the fields that the program is expected to
suamarize. '

7 Field Type or Ccmments: Entries in this colusmn are
chosen from the table below:
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AR RERRREKRAERANRERRRARAR RN AR AR AR RARAARARANA AR AR AR AN AR R AR ARk &R

= Entry « Specifies: *

* (col 7) = *

B 2 21222 2 R R R R I R R R R R R R R R R R R R R R R R R R AR R R R X R ;
* * ®

® * This is a data fieldes It is used for tag—along =

- D « (SORTR» SORTS) sorts only. If a D entry is used =

* * during an addrout sortes it is treated as a *

* * comment line. &

* %

13 2T R 222222 X 2R R XTI RIETI RS NI R RIREALSRIEIEIEZI RS2 EZE222 22 R X 4
&® . )
* A normal control fielde Sort this field so that «
N « data from the field is in the sequence specified =
* in column 18 of the header linee. *
-
BREARARRRARAERRRARREAAARRER AR AR AR AR RACAAC AR RECRARRAARAREAAEARA AR
&®

»

This is an opposite control fields Sort this
field so that the data from the field is in the
sequence opposite that specified in column 18
of the header line.

[ I I N NN NE NN NN NN N R
*» % » »

*
ERRERRRRRARREARARAER AN REARE AR AR AR AEAA R AR A AARARA AR AR AARARREARERRR N
x

= This is a forced control field which specifies

* that the control field should be modified

* according to the entries in columns 9~19.
*

AEREARARRRRAREARARRARR A AARRRE A AR AR A ARR XA AN AR KA AE SR AN EAA AR LER

»
B O% % B % % % B % B ¥ #

LN B BN
-

& * =
-~ S * This is a summary data field. It is used for *
* * summary tag—along sorts (SCRTRS) oniy. 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 sorts the fields are treated =
b * as normal data fieldse. *
E * L
*t**tittit*tt*t**t*t*t*ttt*ttt*tﬁtt*tt&*t*tiﬁktti*ttttttttt*tt
* ® *
* * * This is a comment line. *
] * &*

RRRRRRRAAEARABARER AR AR AR AACABRR AN AR CR AR AR AE R KA AR AR A A RARAALN AN AL

Table 3.6 Interpretation Entries
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FIELD-TYPE: FUNCIIQN AND CESCRIPIION

Data Fields:s (D in Column 7). Data fields apply to
tag=along (SJdRTRs SORTRS) sorts onlye. They are fields
that wusers wish 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 typese.

* The total 1lengths of all the data fields do not have

' to be the same for all record typese. Disk sort

places blanks to the right of shorter data fields so
that all total lengths are equal.

Control Fields: (N» O0s or F in column 7). These fields
determine the sorted sequence of the output file. They
apply to alt three types of sortss SORTR» SORTRS», SORTA.

Opposite Control Fields: indicates that the control
field is to be sorted 1in opposite order from that
specified in the header line. For exampler if the header
1line has established ascending order as the arder for
this field» a 0 specifies descending for this control
field.

If the file contains different record typess all of which
have an opposite control field in the same vrecord

positions the column 8 entry must be one of the
following: atl Dss» alt Css all Zs» or any combination of
Cs and Zse. 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 fieldse. Therefore» control field
information must be dropped by entering an X in column 28
of the header line. If users wish to maintain the

original control field data in the output recordr they
sust repeat the control information as a data field.

Forced Control fields: (F in coluen 7). These fields
are igplemented in three modes: Conditional, Force—-all»
and Unconditicnale.
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Forced controt fields affect the work and output records
onlye. The proper syntax for these modes is found in the
discussion of columns 17-19 belows» and in Appendix B»s
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 conditional or unconditionale.

* A force~all 1line must be prececed by a conditional
force linee.

When a file has more than one type of records:

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

* The total Llengths of the control fields do not have
to be the same for all reccrd typese.

When records with duplicate control fields (records
with all the control fields equal) are sorted» the
order in which they are output cannot be guaranteed
to Dbe the same as the order in which they appear in
the input filer, i.e.» 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 atl
three types of sortss but the fields are added together

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

treated as coamentse.

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

The first include set that contains summary
specifications defines the summary format for atl
included records of any sete. It is recosmended that all

include sets contain summary specifications if one of
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them does. If an include set does not contain summary

specificationss the data specification should align the
data for summarization.

8 Interpretatiopn: Specifies whether the data in the
specified field is to be compared as character values or
d@as hexadecimal values during compare operationse When
the field contains alphanumeric datas C» Z» or D must be
specified. When the field contains signed numeric data»
P or U must be specified. If an alternate collating
sequence i5 used» a packed or unpacked factor=-1 aay not
be used. When the field contains a Vo a data character
is forced into the data fielde. A summary of this
information is presented in table 3.4.
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AR AR AR A AR AR SR AR AR AR AR AR AR AN AN RN AR AR

* Entry * Compare QOperation .
* (col B) = L
' S 12222 2222322222222 2R 2R 22 R AN S K
*® * *
- C * Use both zone and digit *
, A « portions of the characters #*
?‘ ti****t*ttt*tt***tttt**t*****t*kt***ttki
|  d * *
* N *« Unsigned packed nuseric *
* * data *
EAREERRERRRRRAE AR AR AN RER A Ak XA RN AT AR AL AR &
® * &
* z *« Use only the zone portions *
* « of the characters *
I 2T 2122 2222222322223 X2 22 2222 X2 8 £ 31
* .
* D *« Use only digit portions *
* = of the characters *
*t**i*tt*t*ttt**t*ﬁf***k**t**t*lt*tt***t
* & ’ , *
* P * Numeric data is packed *
* * (see note below). *
X I 22122 22222222223 2233:22 22222222 2% 2]
* ] *
* U = Numeric data is ungpacked *
* * {see note below). *
' 2 2222222222222 3222222322 2 22 2 2 £ 2 2 B4
*® * 4
* v * Force one data character %
* * jnto the data field. *

RARRRRRARRAK AR EREARRAREAARA AR AN KR AR R A A AR X
Table 3.7 Interpretation Entries
Note® U and P are pnot allowed wher an alternate collating

sequence has been specified (S in column 26 of the header
record). ‘ :
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Table 3.8 shows possible combinations of colusns 7 and 8.

' YT 2222222322 X2 2R £

# Cole 7 =~ Col. 8 =

ISR XTI X222 AL 2 2 8 24

* N or O * C L
B * ¥4 *
* * D *
% * P *
* * §) *
b T Y X T L R A L]
5 * F * cc1) =
| . «  IC1) o+
| * . DC1)
{ Y2223 222322 222282 2 2 2 2 )
! ] ] ® C ®
‘ * * z *
f * * D *
‘
! ] * P *
* * U *
*® * '} *
' X122 2323222322232 2 2 2 24
& S * C
* * z *
& * D &
E ] & P &
* * U *
* * v t

2323232233232 222 22 22 & 3 4

€1) For an unconditional force and a force-all Lline» coluen 8
must contain a C. ‘

Table 3.8. Possible Combinations of Columns 7-8.
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COLLS)

9=16

17

18

19

EIELD-IYPE:  FUNCTION AND DESCRIPTION

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

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

Copnditiopally Forced Character: An entry in this column
is only required when a conditional force is desired (see
colusn 7 or Appendix B for further discussion of
Forced~Field Sorting procedures). 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 be replaced with separate forced characters»
an entry in column 19 must be <contained in atll the
forced=field Llines except the firste. See coluan 19 for
instructionse.

Forced Character: This coluan contains the forced
character when a forced control=field sort has been
specified’ 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) onlye. Note that all the
restrictions for a valid forced-control~-field sort (see

‘discussion on column 7) apply to this entry.

Note: See Appendix B for further discussion on
Forced=Field Sorting Procedurese.

Forced Field: Multiple Replacgments: If a control field
in an 1input record may contain any one of several
characters and forced~character vreplacements for more
than one character are desiredr a separate Line is used
to def ine each possible character and the forced
character with which it is to be replacede. 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 columns 13-16.

2« Enter the first character to be replaced in colunmn
17.

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

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

S« Enter the character which replaces it in coluen 18 of
the same Lline.

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

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

Note s if coluen 19 were Lleft blanks each line would
define a new position in the wWork and output recordse.

Notes if the input records are Deing sorted 1in
ascending order (A in colian 18 of the header lineds»
a IFF3 is placed into the work record before any
characters are forced. If descending order» a 3003
is placed into the work record before any characters
are forcede. Thereforers if a force character is not
found» the hexadecimal characters (3FF3 or d003) are
teft unchanged in the work recorde.

Overflow Field Length Entry: These columnns are used
only by a Suammary Tag-Along» SORTRS» sort to elisinate
the possibility of an overflow condition by increasing
the length of the summary data field to allow for any
anticipated overflowue

The overflow field length entry should reflect the sum of
the summary data field 1length and the anticipated
overflow lengthe. The entry must be right-justified in
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coluan 22 and cannot exceed the wmaximum field Llength.
Columns 20-22 are ignored by a FSZ and an FSV since these
fields can be only one byte long.

2329 bﬂlﬂnki These columns are not used and should be Lleft
blanke.

40-72 Copments: These columns are available for any comaments
that the user wishes to make. Comments have no effect on
the program's operatione.
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MESSAGES

»

This section covers error and warning messages generated by
SORT/UTILITY. Error messages will halt further processing of
SORT/ZUTILITY; warning messages are informational onlye.

Both error and warning messages will be printed on SORT/UTILITY's
output (LINE) file. If the NOPRINT option has been specified» a
listing wild be generated only if there are errors or wWarningse.
If program switch 1 is set to 1 (SW1=1)» any occurring errors or
Wwarnings will be printed to an ERROR.LINE files along with the
associated texte. C

Error and warning messages associated with a specific Lline will .
immediately follow that Line. Messages associated with a record
types such as "INCLUDE/DELETE MISSING FROM PREVIOUS RECORD TYPE™,
follow that record type descriptiona The remaining error or
warning messages refer to all the input specificationss such as
the warning “DIFFERENT <CONTROL FIELD LENGTHES: ACTUAL <INT1>
SPECIFIED <INT2>". These messages Wwill occur at the end of the
SORT/ZUTILITY Listing.

EBROR MESSAGES

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

A displacement specified in a fixed or free format statement

is larger than the gaximum record size of the specified input
files (denoted here by <INT1>).

"BLOCKING IS NOT AN EVEN MULTIPLE"™
In this free format FILE statements the number of records per
area specified for the current file is not a multiple of the
number of records per block specified.

“CONFLICTING BLOCKING™
In this free format FILE statements, the records per area

specified is greater than or equal to the specified records
per blocke.
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"CONFLICTING LENGTHS"™

In the current fixed format INCLUDE statementr, the field
Length described in columns 9-16 conflicts with the field
Length described in coluans 20-27.

"CONFLICTING SPECIFICATIONS™

Header statements or free format FILE statements contain one
of the following errors:

- conflicting types of sorts have been specifiedr» such as
TAGSORT and SUMMARIZE

= DISK DEFAULY has been specified in the FILE statement
along with a records per area part

"CONTROL FIELD LENGTH IS GREATER THAN 511 BYTES"

The maximsum 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

statement is greater than 511

“CONTROL FIELDS MUST PRECEDE DATA"™

Control fields have been found following data fields within
the current record typee

"DATA NAME INVALID IN THIS CONTEXT™

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

*DIRECTION OF REMAPPED KEY IS NOT THE SAME"™
In the current free format FORCEKEY statement» the directions

ascending or descendings is not the same as that of the key
or FORCEKEY it remapse.

format header cards columns 13-17, or the free format CONTROL
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*DISK DEFAULT ONLY"™
Only the attributes of a disk file can be defaulted in a free
format FILE statement.
”DRUP CONTROL REDUNDANT DURING TAGSORY = IGNORED™
Both TAGSORT and DROP CONTROL imply that key fields be
excluded from output file recordse. DROP CONTROL will be
programatically ignored if both are specified. ‘
*EXTRA FILE IN OR OQUT"
' in the current free format FILE statements more than 16 input
files or one output file have been specified.
"EXTRA LEFT PARENTHESIS"
In the current free format FILE statementr, an extra left
parenthesis has been found.
"FORCEKEY REMAPS MUST FOLLOW KEY OR FORCEKEY"
Bnly a KEY (FM or FO) or FORCEKEY (fFF) 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 before the
current INCLUDE or DELETE statements and they swere not
preceeded by an INCLUDE or DELETE statesmente. '
*INCLUDE MUST FOLLOW DELETE"™
The last DELETE statement of a record type must be fotlowed
by an INCLUDE statement.
*INCORRECT RECORD SIZE™
In the free format FILE statementr» the record size specified

for the current file is described to be zero or greater than
8191 bytes.
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"INPUT RECURO IS DEFINED TO d& GREATER THAN 8191 BYTES"™

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

®"INVALID CARO TYPE"™
Column 6 of the current fixed format card does not contain an
"H"s "I"s "0"» OR "F"» nor is this an "ALTSEQ" card.
*IMVALIC 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 quote or 2a~sign of a literal
- delimiter other than a quote or 3d~sign found
- nissing left parenthesis
"INVALID CONSTANT"™
-The numeric constant of the currert free format statement
contains non~numeric integers.
“INVALIC CONTROL STATEMENT™
Ne number has been given to represent the maximum sum of the
controtl fields. :
"INVALID DATA STATEMENT"™
Processing of the current free format DATA statement has been
terminated due to one of the following errors:
- the statement is incogpletes 1length or displacement missing
= the displacement or length given is zerc

“INVALID DATA TYPE®

Column 8 of the current fixed format record or field type
statement does not contain a "I, "D"s "P"s "C"s "U" or "V".
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"INVALIC CEVICE"™

The free format FILE statement has one of the following
errorss
- device type is either missing or not equal to one of the
following: DISKs PACK» CARD» CARDS» TAPE or PRINTER
- the current input file's device type has been sgecified
as PRINTER

“INVALID DISPLACEMENT"

A displacement was expected» but one of the following
conditions was founds
- the item is non-numeric
= the item is zerc
= in fixed format only:
- an ending displacement is blank
- an ending displacement is of smaller value than a
starting displacement

"INVALID OROP CONTROL STATEMENT"

The expected word "CONTROL™ is missinge.

©

"INVALID FIELC TYPE"™

In the current fixed format Field statement» column 7 does
not contain 3 "0%"» "N"» "F™» "D" or "S".

"INVALIDC FILE NANME"™

The file name in the current free formrat File statement was
invalid for one of the following reasonss
- file name found does not follcw standard 81800/B1700 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).
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"INVALID FIXED STATEMENT™

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

“INVALID FORCEDATA STATEMENT"

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

= expected left parenthesis is missing

= constant not found

"INVALIC FORCEKEY STATEMENT®

Processing of the current free format FURCEKEY statement has
been terminated due to one of the following reasons:
- expected left parenthesis is missing

- displacement given is zero
= displacement is given but not followed by two constants

@ "INVALIC INCLUDE/DELETE STATEMENT"

Processing of the current free forwat 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 displacements» or one displacement and one delimited
constant are missing
non-numeric token found when expected numeric displacement
- “DELETE"™ is specified followed by no further specifications
- displacesent or length given is zerg

'IFVALIE KEY STATEMENT"

Processing of the current free forsat KEY statement has been
tersinated due to one of the following reasonss

- expected left parenthesis is missing

- displacement or length given is zerc
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"INVALID LENGTH"

In a free format KEY» DATA or SUMMARYDATA statements a length
was expected where a non—~numeric tcken was found.

~INVALIC 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 coltated characters
- hex pair of integers required to specify a characters or
position was not found
= dash or left parenthesis followed by another dash or left
parenthesis
- dashs left parenthesiss or valid hexadecimal character
expected but not found
- beginning value of range is equal to ending value

If the error message 1s referring to a free format
INCLUDE/DELETE stateament» then the error is due to the
foitlowing:

-~ ending delimiter of constant not found on current record

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

= delimiter other than quote or 3=sign found

= ending delimiter of constant not found on current record

= constant specified describes gore than one byte of data

*INVALIC MEMORY STATEMENT"™
No number or a number less than 8000 was given following the
word “MEMORY"™ or “MET". ‘

*INVALIC OVERFLONW STATEMENT"™

Processing»of the current free format OVERFLOW statement has
been terminated. No token or a token other than quote or
3-sign was found following a left parenthesise.

"INVALID PARITY PART"™

Processing of the FILE statement has been terminated. No
token or a token other than *"E®» “EVEN™» "0" or "0DD™ was
found following a left parenthesise.




4-8

BURROBUGHS CORPORATION COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP 81800/B1700 SORT/UTILITY

SANTA BARBARA PLANT Pe.S. 2222 2582 (C)
"INVALID RECORDS PER BELOCK"™

Processing of the FILE statement has been terminated. . The

number of records per block was specified as zeroe

"IKVALID RELATION"

In the current fixed format record type statements coluans
17-18 do not contain "EQ"» "NE"» "LT"» "GT"» "LE™ OR "GE".

“INVALIC RELATION FOR ZONE"™

In the current fixed format Record type statement» column 8
contains a "I"» indicating a zore type field’ therefores
columns 17-18 may only contain "EQ™ or "NE™, indicating
"equal to"™ or "not equatl to" relationse.

"INVALILC SUMMARYODATA STATEMENT"™

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

- expected left parenthesis 1s ®wissing

- displacement or length are not given

- displacement or length are zero

"INVALIC TYPE COMBINATION"®

In the current fixed format Field Type statement one of the
following errors occur?

= column 7 contains "N™ or "0" and colusn 8 contains a "VvV"

= column 7 contains an "F" and colusn 8 contains "P"»s "U" or

"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
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"MINIMUM TAPE RECORD SIZE ALLOWABLE IS 8 BYTES"

In the free format FILE statements the hardware type has been

specified as tape and the specified record size is less than
8 bytese.

"MLSSING 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 filee.

"MISSINCEC LEFT PARENTHESIS™

In the current free format Record or Field type statementr» a
lett parenthesis was expected and not fcunde.

~MISSING RECORD SIZE™

In the free format FILE statement, a numeric token
representing record size was expected following harduare type

but not found. Record size must bte given unless DISK DEFAULT
‘15 specifiede. _

"MISSINC RECORDS PER AREA PART"™

In the free format FILE statements DISK or PACK was specified
as the hardware type followed by a left parenthesis»
indicating a records per area and optionally a nusber of
areas specification tc followe 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 sere optional.
"MULTIPLE FILES ON DISK ONLY"™ A
In the free format FILE statements MHNULTI was specified wWith

other than a DISK or PACK hardware tygpee Multi-pack files
are only defined for DISK or PACK.
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"MUST HAVE CONTROL FIELDS"

No valid KEY ("FN" or "FO" Col. €=7) or FORCEKEY ("FF"™ Col.

6-7) type statements have been found in the previous record
typee

"NUST HAVE DATA FIELDS WHEN DROPPING CONTROL™

DROP CONTROL has been specified in the header cardse. No
valid DATA or FORCEDATA (D" Cot. 7) or SUMMARYDATA (" S*"
Cole 7) fields have been defined in the previous record
typee.

"NEEDS AT LEAST <X> 8ITS MORE DYNAMIC MEMORY"™

Memory requirements for buffers» keyss» etc (see DYNAMIC

MEMGRY USAGEs page D-1) exceed the default vatue of 32000
*NO CLOSE RELEASE OF DISK FILES"™

Iin the free format FILE statements» RELEASE was specified with

a hardware type of DISK or PACK. Close release is only
defined for non-disk filese.

"NO INPUT FILE SPECIFIED"™
The ¥FPB values for hardware type and file name have not been
alteredr wWith a FILE statement or file equatessr from their
initial values of SPJ and nulls, respectively» in any of the
input file FPB*'S.

*"NO INPUT SPECIFICATIONS™

Nc valid statements were found in the CARDS file.

"NO MORE HEALDER CARDS ALLOWED"™

All header typevstatements must occur before atl record or
field type statements in the CARDS file.
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"NO NAME"

The word FILE was specified 1in the COLLATE statement
indicating a file would followe. No tokens or a Lleft
parenthesis were founds however.

"NOT A NUMBER"

If the error refers to.a free format statements:
= A numeric token was expected following the words "CONTROL"™»
"MEMORY"™ or "ME™ but none was found.

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 maxiamum control key length»
or columns 29-32» indicating maximum output record length.

*NOT HEXADECIMAL VALUE"™
A hexadecimal number was expected» delimited by 3-signs.

Integers found were other than "012345678SABLCDEF™.

"NUMBER IS TOO BIG"-

The number found is larger than expected. The Llimits used
are as follows:
- maxiamum number of areas allowable is 105
= all numbers must be less than & integers longr except
constants

"ONE FIXED HEADER CARD"™

Mcre than one fixed header card» “H" in column 6» has been
found.

"0uTPUT RECORD IS DEFINED TO BE GREATER THAN 8191 BYTES"™

The gsaximum output record Llength 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 coluasn 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
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T"OVERFLOW INDICATORS ARE NOUT THE SAME"
In & summary sort» only one OVERFLOWX indicator may be
described. It must be the same (same output record positions
same literals) every time it is defined.
"PREVIOUS INCLUDE ALL ENCOUNTERED"
Once an INCLUDE ALL has been described» no other INCLUUVE or
DELETE statements (record type statements) are allowablee.
"PURGE INPUT FILES ONLY"
PURCEE has been specified as the dutput file's close  typee.
Close purge may only be performed on an input filee.
"RELEASE ON OUTPUT ONLY™
RELEASE has been specified as an input file's close type.
Close release may only be performed on the output files
*SIGN NOT ALLOWED"™
The constant delimited by number signs (#)» or specified 1in
fixed format contains the sign symbol» + or =-» but has a type
of ALPHA» ZONEs DIGIT» UA» C» Z or D C(unsigned typede.
“SPECIFIED TWICE"™
The only type of statements that say be specified wmore than

once ares FIXED» INCLUCE» OELETE, KEY» FORCEKEY, DATA»
FORCECATA, SUMMARYDATA and OVERFLOK.

“TAGSORT INVALID FOR MULTIPLE FILE INPUT™

The uord "TAGSORT"» in free formats» or "SORTA"» in fixed
formats has been specified with more than one input filee.
Relative record pointers would not be meaningfule.



| 4-13
BURROUGHS CORPORATION COMPANY CONFIDENTIAL
CONPUTER SYSTEMS GROUP 81800/B1700 SORT/UTILITY
SANTA BARBARA PLANT PeS. 2222 2582 (C)

"UNLABELEC DISK FILE"™

No file name was givenr, either with a file statement or file
equater to the input disk file being defined.
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WARNING MESSACES

"ALTERNATE COLLATING SEQUENCE ASSUMED"™

in the fixed forwat header cards  colusn 26 does not contain
an "S" or a blanke. An alternate collating sequence will be
expected.

"CHARACTER CONSTANT LENGTH TRUNCATED TO 20 CHARACTERS"™

In the current fixed format INCLUDE/DELETE statements 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 bytese.

"CONFLICTING OVERFLOW FIELDS - FORCEDATA (FOV) ASSUMED™

In a suammary sorte only one OVERFLOW 1indicator may be
described. The OVERFLOW indicator tlast described differed»
either in output record position or indicated Literal, from
the first OVERFLOW indicator described in the input
specificationse. This field will be attered to describe &
FORCECATA field.

“CONSTANT AND FIELD LENGTHS DIFFER"™

In the current free format INCLUDE or CELETE statements the
Length of the constant specified is different than the given
field tengthe.

"CONSTANT FROM FREE FORMAT INPUT WILL EE TRUNCATED"™

An INCLUDE or DELETE statement is deing interpreted to free

format syntax due toc the TEACH commande. It contains a3
constant greater than 20 characters in lengthe. This
indicates the statement was specified in free format

originally. The constant will be truncated to 20 characterse.
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"DIFFERENT CONTRCL FIELD LENGTHS:S ACTUAL <INT1> SPECIFIED <INT2>"

The control field length specified in the tixed 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 <INTI2>).

"DIFFERENT QUTPUT RECORD SIZES: ACTUAL <INT1> SPECIFIED <INTZ2>"

The output record size specified in the fixed forsat 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 typee. The vatues in bytes for
these figures are given in the warning msessages (denoted here
by <INT1> and <INT2>).

“DROP CONTROL ASSUMED - COLUMN 28 NOT Xx=

In the fixed format header cards column 28 does not contain
an "X" or a blank. Control fields will be dropped from the
output file.

"INPUT FILE <FILE NAME> MISSING"™

An open was attempted on the disk file specified ir this

statesents (denoted here as <FILE NAME>)» but the file uas
not found on diske

"INVALID CONTINUATION = OR ASSUMED"

In the current fixed format INCLUDE or CELETE statement ("I"
or "0 Coltusmn 6)s column 7 does not contain either an "A"»
0", "x* or a blanke. The current INCLUDE/DELETE statement
will be "OR"ed with the previous INCLUDE/CELETE.

=INVALID FACTOR=-2 TYPE =~ CONSTANT ASSUMED"™

In the current fixed format INCLUDE/DELETE statements column
19 does not contain a "C" or “"F" 1indicating constant or
field» respectively. It will be assused that FACTOR-2 will
be descr ibed with a constante. ’
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*INVALID OVERFLOW LENGTH"™

In the current fixed or free format summary statements the
overflow Length given is Lless than-  the field langth
indicatede. The field length will be wysed as the output
Llength for this field. ‘

"INVALIC SORT TYPE = ASSUMED TO BE SORTR™

In the fixed format header cards columns 7-12 do not contain
"either "SORTR"» "SORTRS™ or "SORTA™ left justifiede “SORTR"»
a tag-along sorts is assumed.

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

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

"NO VALIC 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 founde

"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 wWas

defined in the first record type description containing
SUMMARYDATA or OVERFLOW fields ("FSV"™ column 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 Dytes. The output
record size will be 4 bytes and will contain the relative
record pointers to the sorted filee.

5

"SEQUENCE NUMBERS ARE OUT OF ORDER"™

The current fixed format sequence number given in columns 1-5
is less than or equal to the previous sequence number. The
order of the input cards will not be alterede.
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*SHOULDO OROP CONTROL FIELDS OUE VO ALTERED CAVTA"

The input specifications contain cone 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 filee

*SIGNED FIELD USED WITH CDLLATE = ALPHA ASSUMED"

In the current fixed or free format INCLUDE/DELETE stateament.
the type specified is signeds is.ee» SA» SN, ASNs RSA» P or U.
Cotllating cannot be performed on a signed field. The type
will be changed to unsigned alpha.

“"SUMMARY FIELD IS INCONSISTENT"

The previous SUMMARYDATA field ("FS" colusmn 6-7) differs from
its corresponding SUMMARYDATA field in the first record type
description containing SUMMARYDATA or UVERFLOW fields ("FSV"™
colusn ©6-8). Either the outptt record positions or the
specified literals differ. :

*TO0 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 nusber was reachede.
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SEQUENCE SPECIFICATLIONS

ALTERNATE COLLATING SEQUENCE

To change the standard collating sequerces an "S"™ 1is coded in
column 26 of the header specification and "ALTSEQ™ is coded in
the first six positionss As many ALTSEQ statements as needed may
be used? each statement must begin with ALTSEQ and can contain a
maximua of 96 positionse.

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

CODING RULES

1) ALTSEQ. is pltaced in the first six positions to 1indicate to
disk sort that the standard <coltlating sequence is being
alterede. :

1 23 456

TATLITISIENQE 1 v 1 1 vt

2) The next two positions are left blanka.

123456178

TAILITASIEIQIDIDY ¢ 1 ¢ 41 8 V1 |} (b = blank)

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

12345678910

JAILITISIELQE 4 thint 1 1 1 ¢t 4 & C(hn = hex nuamber)
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4) Enter the hex equivalent of the value the character
specified in columns 9 and 10 is to assure in the <collating
sequences
123 45 678 910 11 12
TATLITISIENIQL & dhl nit Al ni 1 1 (hn = hex number)
5) Use as many pairs of 3) and 4) as the numoer of characters
being taken out of normal sequence.
6) No spaces are left Detween sets of hex nunbers.
12345678 910 11 12 13 14 15 16
1AILITISIELQL 1 lhl ni ht nl hi ni nl ni
7) Further specification lines are used to continuer following
the rules indicated in 1) through 6).
8) A double asterisk is used in positions 1 and 2 to indicate

the end of the ALTSEQ statementse.

12345678 910 11 12 13 14 15 16

TATLITISIELQE 1 tht nl hYt nl hi nl hil ni

TASLITISIELGE | thl nl hl nt hl ni al ni

D NP S WS D NS PR D WS I S G Gh TS S PGS OB WS G NS WS AR GR GD N WD GE A WD G WD EE WS W AR WD W

TAILITISIENQE 1 th! nt hl nl nt nl htl nli

I=l=0 3 0 v P 0 v 0t
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ANEUI QRDER

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

Sequence Specifications
aes Header line
be ALTSEQ statements
Ce * &
de Record type lLines as required
ee 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).
If the characters are not to be equals» the character that
normally occupies the position must also be moved (see
ALTSEQ Statementss Example 2).

ALTSEQ statements can changes
1. FfFactor=1 and factor-2
2« Normal and opposite contral 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

Example 12 To change the sequence of one character:

ALTSEQ ALTSEG 40FQO
Statements *k

Explanation: Blank (40) is moved to the position in the

collating sequence occupied by zero (F0).
Bltanks and zeros are» therefores» consider~-
ed equal.
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Example 23 To change the sequence of several characterss:

ALTSEQ ALTSEQG 58C8CB8C9CY9D1
Statements & i

Explanation: - SBC8 moves $ (5B) to the position occugied
by H (C8). :
C8C9 moves H (CB) to the position occupied
by I (C9). :
C901 moves I C(C9) to the position occupied
by J (D1).
The $ is inserted between G and H as followuws?
A»BrCsDrEsFsGrSsHed (I and J occupy the
same position)
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. EORCED-EIELD SORTING PROCECURES

Defipipng 2 Conditional force Character
1« Fitl in columns 1-6 as they would rormally be filled ine.

2« Put an F in coluan 7.

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

4o Enter the character that is to be replacecd in column 17.

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

Defiping 2 Force=All Charactey
1« Fill in columns 1-6 as they would rormally be filled in.

2 Put an F in coluan 7.

3. Put the character which replaces the control tield in colunmn
180 '

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

5 Leave columns 9-17 blank.

If a force=all tine is not placed after a conditional force Lline
and the sort prograa does not find the sgecified characters in
the control field of the input recordr» the prograem

* Replaces the control field character with 3fFFa3 if ascending
sequence is specified in the header line.

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

efining ap Uncondijtional Force Character

- e

e Fill in colusmns 1-6 as they would normally be filled in.

2« Put an F in column 7.
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é ‘:% 3 fPut the character which replaces the control field in columns

18.

4. Leave columns 9-17 blanke.

Specifying ap Overflow Indicator Field

le Fill in columns 1-6 as they would normally be filled in.

f 2. Put an S in. column 7.
v3. Put a V in coluan 8.

4. Enter a character in column 17 if replacement with an
asterisk (+«) is not desired. If overflow occurs in any
sumsary data field in the records» the initial value of the
overflow field is repltaced by the character in column 17.

5 Enter a character in column 18. If none of the summary data
fields overflow, the overflow field witll contain the
character specified in coluan 18.

"NCTE: Only one overflow indicator may be defined for all
record typese.
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SAMPLE JOE ONE

<header type> CONTROL 10
<record type> INCLUDE €69 LEQ 40 6 DIGIT)
<field type> KEY (7 4 A UA) (1 6 A UA)

DATA (11 14 UA) (28 2 UA) (30 5)
(46 S5) (69 6) (81 6) (87 5)
(92 5) (75 6)

SAMPLE JOE TWO

<header type> TAGSORT
CONTROL 10
<field type> KEY (7 4 UA) (1 6 DIGIT)

SAMPLE JOE THREE

| <header type> DROP CONTROL
s CONTROL 7
<record type> INCLUDE (7 LEQ "0130™ & DIGIT) AND

(7 GEQ "0126™ 4 DIGIT)

<field type> KEY (7 4 UA) (97 3 D DIGIT)
DATA (1 6) (7 &) (97 3) (106 b))

SANPLE JOB FOUR

<header type> CONTROL 13
<record type> .INCLUDE (1 EQL "R UA )
<field type> FORCEKEY ("1i")

KEY (6 6 DIGIT) ‘
DATA (2 4) (12 5) (17 &) (23 5)

<record type> INCLUDE (1 EQL "i" UA)

<tield type> FORCEKEY ("2")
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<record type>

<field type>

SAMPLE JOB FINE

<header type>

<record type>

<field type>

SAMPLE JOE SIX

<header type>

<record type>

<field type>

SAMPLE JOE SEVEN

<header type>
<record type>

<field type>
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KEY (2 6 DIGIT) (28 6 DIGIT)

DATA (8 S) (13 7) (20 8) (34 1) (35 5)

INCLUCE (1 EQL "A" UA)
FORCEKEY ("3™)

KEY (2.6 DIGIT)
DATA (8 1) (9 5) (24 4) (18 b6)

SUMMARIZE
CONTROL o

INCLUDE (1 EGL ™A™ UA)

KEY (2 6 UA)

SUMMARIZE
CONTROL 7

INCLUDE (1 EQL "I" UA)

KEY (13 7 UA)

FORCEDATA (™ ") ("2™)

SUMMARYDATA (40 3 DIGIT)
FORCECATA (= ™) ("s%™)
SUMMARYDATA (43 8 RSA)
UYERFLOW (X)

DROP CONTROL
CONTROL 8

. DELETE (23 EQL "X")

INCLUDE

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

FILE INVETORY (DISK DEFAULT) INVYRO4 C(TAPE 111 10) INVYRO3
' CTAPE 111 10) INVYRO2 (TAPE 111 10) INVYRO1
(TAPE 111 10) OUTPUT (DISK DEFAULT)

<header type> CONTROL 13

<record type>. INCLUDE (7 EQL "0126" 4 DIGIT) and
(87 EQL "00023" 5 DIGIT) OR
(7 EQL "0126™ &4 DIGIT) AND
(87 EQL "cG0108" 6 DIGIT) AR
(7 E9L "0126™ 4 DIGIT ) AND
(87 EQL "C1120" 5 DIGIT)

<field type> KEY €104 2 A UA) (87 S) (1 6 DICIT)
DATA (7 4) (97 3) (106 6)

SAMPLE JOE NINE

<header type> CONTROL o

<record type> INCLUDE (44 EQL "+~ DIGIT) AND
: (87 LEGC "1™ RSN) AND :Displacement is
sspecified in half
. tbytes
(87 GTR =0" RSN) AND :Displacement is
ispecified in half
sbytes
(45 EQL =a= ZONE) AND
(45 £QL =8" 0IGIT)

<field type> KEY (1 6 DIGIT)
DATA (7 105 UA)
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QYNAMIC MEMORY USAGE

Dynamic wmemory is allocated from two stacks which run together.
Permanent memory spaces are at {ow address (the beginning of
dynamic @memory) locationse. Temporary spaces are allocated from
the Limit register down and each piece has an associated Llength
field of 16 bitse. This allows temporary chunks to be returned
"either one at a time in a LIFO manner or all at oncee. Returned
areas are zero filled.

Permanent space 1is used for ID.KEYSs F.KEYS and the collate
table. Temporary memory is used for record bufferse temporary
constants and all short duration itemse.

The default size for dynamic memory 1is 32000 bits and is

sufficient for ®most runse Should this prove 1insufficients
houever» SCRT/UTILITY will terminate after displaying the
message:s

NEEDS AT LEAST <X> 3115 MORE DYNAMIC MEMORY.

X is the exact amount of additional memory required for that one
specific allocation to succeede. A future run given 32000 + X
wiltl successfully process beyond that point but subsequent
allocations may halt SORT/UTILITY againe.

Since dynamic memory usage in SORT/UTILITY is dynamics and pieces
are returned and retrieved oftens no exact figure can be
calculated for the total required.

LINKED CATA STRUCTURES

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 Linked list is made up of "KEYS". There are two types of
keyss the ID.KEY which holds adl information needed to describe
an INCLUDE/DELETYE type statement and the F.KEY which holds all
inforsation needed to describe a field type statesent (i.e.r KEY»
FORCEKEY» DATA» FORCEDATA» SUMMARYDATA», or OVERFLOW).

There are various chains running through the 1linked Ulist (see
figure D-1). The primary chain Ulinks are ID.KEY and F.KEY
entriese. 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
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the field ID.LINK. The ID.F-LINK field of each ID.KEY Llinks
FeKEYS to their associated ID.KEY's. That is» all ID.KEY's
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 typee.
FeKEY?'s of a record type are linked by the F.LINK field. A value
of =1 indicates the end of a linked List.

The sumsary keys chain is initiatly pointed to by the pointer
S.HEAC. This <chain is made up of F.KEY entries describing
SUMMARYDATA statements of the first record type description
containing SUMMARYDATA or OVERFLOW statesents. These are the
SUNMMARYDATA statements that define any summarizing to be
per formede..

The OI.PTR field points to an F.KEY describing an OVERFLOMW
statements if there is one. This statement rust also be defined
in the first record type description containing suamary
inforsation. If both S.HEAD and CI.PTR have a value of =1, there
are no SUMMARYDATA or OVERFLOW statements in the input
specificationse.

At 2 minisums there will be one ID.KEY and one F.KEY entry in
this 1Llinked 1list structuree. One extra ID.KEY entry will exist
which will not represent an INCLUDE/DELETE statements unless the
fast INCLUDE/DELETE was an INCLUDE ALL statement or an isplied
INCLUDE ALL situation existede. In other wordss, if there are no
INCLUDE or DELETE statements in the input specificationss there
witl be only one ID.KEY entry in the linked list representing an
INCLUDE ALL. If the tast INCLUDE/DELETE was an INCLUDE ALL
statementr, the number of ID.KEY entries will equal the number of
INCLUDE/DELETE statements. In attl other cases there will be one
more ID.KEY entry than INCLUDE/DELETE statements» and the extra
will be the last ID.XEY.

The 1last ID.KEY entry of the tist will only point to F.KEY
entries (by way of its ID.F.LINK field) if it represents an
INCLUCE ALL situation or statemente.



AN "INCLUCE ALL"™
STATEMENT
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Figure D=1: INTERNAL KEYS CHAIN AFTER SYNTAX PHASE
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RECORD PROCESSING

IAGSORY

Hork records are built with keys on the right and relative record
pointers on the left. Relative record pointers are eight decimal
digitse 4 bytess Llong. SORTY is called with the work file as
input and the output file as output. The keys are truncated when
the output file is written Obecause its record size is four
characterse No output pass is dones

RECORC

Work records are built with input file nusber» relative record
pointer» record type key pointers and keyse 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
passe The key of each work record is compared to the next. MWhen
they are equal, the summary fields are added together. An autput
record is written when they are not equal.
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EILE ATTRIBUTE ASSIGNMENY PRECECENCE

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

RECORD SIZE
RECORDS PER BLOCK
BLOCKS PER AREA
AREAS

NAME

HARDXARE

The file statement will override for the follouihg attributes?

CODE TYPE
PARITY
MULTI PACK

Missing attributes» those not specified py file equates or a FILE
statements will be given SOL defaults unless the file is on diske.
If the file is on disks the attributes will coae from the disk
file headere. The SDL defaults will be takern from the FPB of a
file with the internal name of "DEFAULT".

Qutput files specified as DISK DEFAULT will get default
attributes from the first input file if it resides on diske.
ODtherwise» assignment rules are identical to those described
above. .

If the file is to be included in SORT/ZUTILITY's input data»
either the name field» FBP.NAMES» or the hardware field»
FPB.HCWR» must be altered in an input file?*s FPB.
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BESTART PROCEDURES

If the statement "RESTART"™ is specified in the input
specificationss 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/Z/UTILITY run 1is restarted by
specifying "RESTART™ followed by the abnormatly terminated
SORT/UTILITY'*s job nusbere. '

A SORTZUTILITY run is divided as follouws:

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

SORT

SECOND PASS: GENERATION OF QUTPUT FILE
(last pass)

1f the SORT/ZUTILITY 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 phaser skipping everything in
the first pass except the syntax analysise.

If the SORT/UTILITY 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 restarteds it is also being made restartable.
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PROCRAM SWITCHES

Causes the specifications (usually a CARDS file) to be
read from the accept queues A blank accept terminates the
inpute. :

If errors are detected in the sgecificationss they will be
mritten to the ERROR.LINE filee

This switch setting makes the SORT restartablers andr if
the last 24 bits of the program switches are not zero» a
restart of the specified job number is effected. This
cannot be used when debugginge. '

Debugging
Trace (print) all of the conditional halts to the LINE
filee

Print all tokens found by CGET.TOKEN.

Print contents of keys and FPB*'s when they are accessed.
Allows halting at a sequence nusber specified in the
rightmsost 24 bits of atl the program switchese.

Cosbinations of values may be used.
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COMPILING

SORT/UTILITY specifications can be compiled in the same manner as
the SORT program. The odbject file generated can then be executed
to initiate a SORT/ZUTILITY run using the compiled specificationse.
The statement required is:

» - (LI
CO <object file name> [NITH] SORT/UTILITY (SAl ;
| (sY1l

FI CARCS NAME <input specifications file name> ;

NOTES: 1. Bracketsr» [()» denote an optional item.

2. See the Software dperational Guide syntax for the
COMPILE statement.

File equates can be used with the generated object file toc alter
input or output file specificationse. Program switches can be
used to specify RESTART when using this compiling method (see
Appendix H on Program Switches).
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