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GENERAL

B12800/B1700 Tape Sorts released under the name SORT/TAPESORT»
allows the user to sort a designated file(s) using magnetic tape
storage for work files. In additions the program perasits the
user to alter the collating sequence through a virtual cotlating
capability that is defined at execution tise by the Collation
Tabtle file (See Section Four below).

Tape Sort is defined for implementation with SOL» UPL», and COBOL
tanguages and is called by the SORT program or by an MCP
cosmunicate.

This product specification describes the inpute outputs and
memory requirements of the Tape Sort programs as well as the SORT

‘communicate required to execute the SORT function of the Master
Control Program (MCP)» and also the formats of the Sort

" Information and Sort Key tables. Alsc described are various

options altowed in the Sort statesent and the function and
structure of the Collation Table file.

RELATED ODOCUMENTATION

NUMEER © NAME
P.5. 2201 2389 SDL S-Language
PeSe. 2201 6729 c0BOL S-Language
P-S. 2201 6752 81800781700 SORT Language
P.S. 2212 5371 81800/B1700 SORT/COLLATE
P.S. 2212 5405 81800781700 SOL (BNF Version)

1068731 B1800/B1700 Softuare Operational Guide
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FUNCTIONAL DESCRIPTION: SORY/TAPESORY

SCRT/TAPESORT arranges the records of a designated file according
to assigned keys in the specified collating sequence. Signed
keys are sorted algebraically; ieee» negative nusbers are less
than any positive number; and ascending or descending order for
each key say be specified.

The maxisum number of SORT keys is 30 unsigned keys» or 15 signed
keyse In a combination of signed and unsigned keys» each signed
key counts as two keyss and the total must not exceed 30«

Each key say have a total tength of 4095 bits.

INPUT

INPUT MEDIA

The input =medium to SORT/TAPESORT ban be any one of the
fotlowings

A. Cards
Be 7-track magnetic tapels)

C. 9=track magnetic tape(s)
De Head=Per~Track (HPT) disk

E. Disk pack(s) or cartridge(s)
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INPUY RESIRICTIONS

Any input file myst be wholly contained on a single hardware
type. A mixture of harduware types (such as 7-track and 9-track
magnetic tapess or HPT disk and disk packr for example) is not
perpitted for an input file.

INBUT ASSUMPTIONS

Magnetic tape input is defaulted to EBCDIC coding if 9-track and
BCL coding if 7-track. The user may specify “ANY TAPE"™ in which
case it is his responsibility to make certain that the format is
acceptable to the harduare type he has selected.

INPUT LIMITATIONS

The maxiaus record length for sorting is 65,535 bitse. (8191
bytes). : '

The wmaximum block~size Limit is a function of the available
EEeROTYy Spacee. Input records that are larger than output records
(from SORT) are truncated on the right to match the smaller size.

INPUY BARAMETERS

The paraseters required by SORT/VAPESORT are described in the
SORT Inforamation table. The number c¢f wecords toc be sorted
should be passed from the calling program for non-disk files.
This uill provide optimal allocation of memcry- If zero records
are specifiedr a default of 20,000 will be used.

For head-per-track disk or disk-pack input files» the nusber of

records is obtained froms the header inforsmation.

Additionallys information is required about the disposition of
input/output files (type of CLOSE) and unreadable blocks in the
input data file. The Sort keys and the Collate Table file (if
used) sust also be specified. (See Sort Key Tables and Collate
Table file below.)
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The user may also sort a specific portion of the file by
speci fying the initial record and the size of the partition.

By defaults records with parity errors will cause SORV/TAPESORT
to terminate. If the PARITY DISCARD cption is useds howevers

those records with parity errors will be discarded and SORT will
continue tc process the file.

A maxisum of 10 INCLUDE/DELETE keys will be attowed on inpute An
S=op coapares these keys» wusing the AKD and OR logic for joining
these. The inclusion/deletion is performed before transiatione.
For a description of the keys and how they are generatedr see
B1800/B1700 SORT Language Product Specification.

HAIN MEMQGRY REQUIREMENTS

SORT/TAPESORT operates in a minimus of 8K bytes of wmain wmemory.
The MCP dynamically allocates additional main memory at run tiae
if additional main memory is available fros the rolt-out of the
calling program or if the memory specified is insufficient for
the specified sort. Additional memory uill be allocated in one-K
bytesr up to 3 maximum of 20K bytese.

The pminisum main -elbry requirement is larger for those files
specifying record or block sizes approaching the defined maximum
size (See INPUT LIMITATIONS).

JAPE REQUIREMENTS

The user may specify from three to eight tapes for work filese.
Each file will be opened on the first available scratch tapee
Since the work file buffers are adjusted to a2 mod 24 boundary»
the files can reside on any hardware type. The only exception is
the first files which will always be placed on a unit with the
same hardware type as the output file if it is a3 tape« This will
insure that a unit of the proper hardware type is availabtle for
the final cutput passe.

If all of the records to be sorted will fit into the memory
allocated to the sort» and neither a dupcheck nor tagsort is
requested» then a sort will be performed in memory without using
any of the tape work filese.
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guyPyY

The output medium from SORT/TAPESORT can be only one of the
following?

Ao Cards

B. 7-track magnetic tape(s)

C. 9=track magnetic tape(s)

D. HPT disk

E. Disk pack(s) or cartridge(s)
F. Line printer

Output records to a line printer that are swaller than a printer
line appear 1tleft-justified with space fill on the right. The
added content of other output reccrds defined to be Llarger than
input records is nulls.

Output records that are shorter than input records are truncated
fros the right.

Unless the STABLE option is specifieds there is no guarantee that
the crder of sorted equal-key records in the output file will
duplicate the order in which they were read from the input fileo

QUIPUT BESIRJICIIGN

If the output file is specified as “"ANY TAPE", the user aust
insure that the data format is compatible with the available tape
unitse.
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YABJABLE LENGTH RECORDS

SORT/TAPESORT accepts as inputs and produces for output,
variable~-length recordse. WHhen variable~length records are useds
the record size is stored right-justified in the first four bytes
of each recorde The maximum record and block sizes are specified
in the SORT information block. The MCP blocks the records into
the ocutptt buffer when writing a variable~length file until the
buffer cannot hold another records At that time the physical I/0
is perforsed and blocking resumes at the beginning of the buffer.

Mhen this type of file is passed to SORT/TAPESORT», each input
record is standardized at the maximum QLlength of the {longest
variable recorde. No sort key locatiom should be specified which
is outside the bounds of the shortest variable-length record to
be sorted.
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SOEYWARE JMPLEMENTATION

SORT/TAPESORT is invoked by an MNCP Communicate. For language
constructs that apply to a particular source languager the user
must see the appropriate source~language manual.

If the optionsl Coliate Table file is desiredr the user must
specify the proper fite through the appropriate interface control
(See Table 3.1 below)d.

SORYT INTERFACE

Controls in the following tables (3.1-3.3) invoke SORT/TAPESORT
interface: N

AERRRRREARARRRREERRAXEARRAASAAARANAR AR RAAREARRA AN ERERRREAA

%* *
* CYT.VERB =29 &
* CT.OBJECY = BASE RELATIVE ADDRESS OF SORT *
* INFORMATION TABLE =
t CT.ADVERB = RESTARY BIT(1) *
* DUPCHECK BIT(1) *
* H1.PID BIT(1) bd
L H2.P10 BIT(1) «
] RESERVED BITCa) b
s (Tl = BASE RELATIVE ADDRESS OF SORT KEY TABLE =
t CT.2 = INPUT FILE NUMBER =
* CTe3 = QUTPUT FILE NUMBER &
* CT.4 = COLLATE FILE NUMBER ELSE NOT ZERO «
* CT.5 = ZERO ®
* CT.6 = BASE RELATYIVE ADDRESS OF DELETE KEY b
® TABLE OR NOT ZERO =
* CT.7 = IF W1.PID THEN BASE RELATIVE ADDRESS OF »
* 10 CHARACYER NAME ELSE NOT ZERO b
s CT.8 = IF W2.PI0 THEN BASE RELATIVE ADODRESS OF =
* 10 CHARACTER NAME ELSE NOT ZERO *
. *

AARRRARBRAREBRAAREAALCERN R RARAERRFAEAA AR R EAAREAAREARRAREERAAEREED

Table 3.1 SORT CONNUNICATE
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- SORT.TYPE

SORTHDHR

FILLER

PUT.FILES
SORTLFILES
SORT.REC.SIZE
SORT.IN.HDHWR
SORT.INSRECSIZE
SORT.INJBLKSIZE
SORTIN.CLOSE
SORT.IN.VARIABLE
SORT.OUT.HONR
SORT.OUT.RECS1IZ
SCRT.0UT.BLKS1Z
SORT.OUT.CLOSE
SORT.OUT.VARIABLE
SORTLOELETING
SORY.STABILIZE
SCRT.PARITY
SORT.RESTART
SORT.BIAS

SORT.RECORDS
SORT.TINKING

SCRT.NUMBER.KEYS
FILLER
SORT.KEY.LENGTH
FILLER
SORT.PARTITION

SORT<NUM.DELETE.KEYS

SORT.ODUPCHECK
SORT.TAGRPG
SORY.W1.PID
SORT.H2.P1ID
SORT.TAEGCOBOL
FILLER
SORT.MEMORY

SORT.TAESEARCH
SORT.COLLATE

FILLER
SORT.RESTART.JOB

BIT(2)
BIT(6)

BIT(8)
BIT(8)

BIT(8)
BIT(24)
BIT(6)
BIT(24)

BIT(24)

8IT(12)
8IvT(C1)
BIT(6)
8IT(24)
BIT(24)
BIT(12)
BITC(1)
BIT(1)
BIT(1)
BIT(1)
BIT(1)

BIT(7)

BIT(24)
BITC(1)
BIT(5)

BIT(8)
8IT(16)

BIT(16) =

BIT(24)
BIT(4)
81IV(1)
BIT(1)
BIT(1)

- BIT(1)

BIT(1)
BIT(15)
BIT(24)

BITC1)
BITC1)

BIT(31)
BIT(24)

3=2

COMPANY CONFIDENTIAL
B1800/81700 TAPE SORT

P.Se.

00 = RECORD SORT

10 = TAG SORT

MUST BE TAPE :

CCOCED AS FPB.HDWR FOR MCP)

1 = CLOSE CORRESPONDING INPUT

FILE WITH PURGE

NUBER OF EU*'S OR TAPES
RECORD SIZE

HARDWARE TYPE :

MAXIMUM RECORD SIZE IN BITS"
MAXIMUM BLOCK SIZE IN BITS
CLOSE TYPE

1 = VARIABLE RECORDS
HARDWKARE TYPE

MAXIMUM RECORD SIZE IN BITS
MAXIMNUM BLOCK SIZE IN BITS
CLOSE TYPE

1 = VARIABLE RECORDS

1= INCLUDE/DELETE

1 = MAINTAIN ORDER

0 = BS» 1 = IGNORE RECORD
1 = RESTART

RANGE 1-99

DEFAULTY = 50 C(RANDON)
NUMBER OF RECORDS IN INPUT
FILE DEFAULT = 20,000

0 = NO REPORT WANTED

1 = PRINT SORT SPECIFICATIONS

NUMBER CF SORT KEYS
=0

2212 5181 (&)

l*.bl’...l..l.k.ﬁ'....'b..'vﬁb"#’.

TOTAL LENGTH OF KEY(S) IN BITS+

0

PARTITION STARTING RECORD
NUMBER OF CELETE KEYS
DUPLICATE CHECKING

1 = 3-BYTE POINTERS

Z RECEIVE VALUES FROM SORT

Z COMMUNICATE ADVERB BOOLEANS

1 =
=0
MEMORY SIZE IN BITS T0
ALLOCATE

1=CREATE OUTPUT FILE

USING SORTEC TAGS.

1=USE EXTERNAL COLLATE TABLE
USED FOR INTERNAL FUNCTIONS
JOB NUMBER OF SORT

BEINE RESTARTED.

4=BYTE POINTERS

R RER R R R RR BB RN

BRREREAARRERNEEARAREARNARRERRARA AR ARABAN AR ARARARAEER AR AR EBERACARERANRS

Table 3.2 SORT INFORMATION
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ERERRRERRRARARRARARCARARRERRAREARREANARERER AR R AR AR ARNASEAREERAREES

®
&®
*
®
®
&®
®
®
&
®
®
®
®
®
=
=®
®
k]
&
*®
®
®
®
*
®
*
=

UNSIGNED KEY(S)
01 KEY.FLAGS

02 FILLER
02 DIRECTICN

02 FILLER
02 TRAN KEY
01 KEY.LENGTH
01 KEY.DISPLACEMENT

SIENED KEY(S)

01 KEY FLAGS
02 SIGN.FLAG
02 FILLER
02 NEW.FORNAT
02 FILLER

01 LENGTH.ANC.SIGN»
02 SIGN-LENGTH
02 SIGN

01 SIGN.DISPLACENENT

Table 3.3

B8ITC(4)»
BIT(1)»
BIT(1)»

8ITC1)»
BIT(1)s

B8ITC12),
BIT(20),

BIT(4)»
8I1(1)»
BIT(1)»
BIT(1)»
BIT(1)»

8ITC4)»
BIT(8),

BITC20)»

1=0
Z0
1
=0
ZCOLLATE OPTION
ILENGTH OF KEY IN BITS
ZILOCATION FROM
BEGINNING OF RECORD

ASCENDING
DESCENDING

"won

Z1 = SIGN

=0 :
Z1 = THIS FORMAT
2=0

I=340D3

ZSIGN LENGTH
ZSIGN

ZLOCATION OF SIGN FROM
BEGINNING OF RECORD

PO R N L N I N B BN NS NN N BN R N B I B

..*t.t*.ttttt...Q..‘C‘ﬁt.ii‘.t.ﬁ.iﬁ.tl‘ﬁi.t.tthtt‘fﬂt‘t*iti"itt .

SORT KEY(S)
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S0RYT RESITARY MECHANISM

If SURT/TAPESORY is abnormally tersinatedr» the user can restart
it by inserting the job number of the aborted Sort task into the
Sort Information VTable (See Table 3.2) and reissuing the Sort
Cossunicate (see Table 3.1). SORT/TAPESORT will reposition the
work files ard restart from the tast ccupleted passe.

'SORY KEY DESCRIPIORS

Signed keys are coded with two table entries. The first entry is
the sign description and is cosposed of an ascending or
descending flags sign length in bitss negative sign patterns and
sign displacement within the recorde. A second entry describes
the remainder of the signed field and is coded in the same manner
as an unsigned key.

SELF-CHECKING

A self-checking feature uh|ch enhances the integrity of data on
tape will detect errors in reading blocks of data. MWhenever this
occurs a DS or OP situation naming the worktape in error %ill be
reported on the SPO. This feature checks misread blocks of data
from worktapes onlye.
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JAGSORI-TAGSEARCH

When there is not enough tape available to sort a coaplete file
because records are large cospared to the keyse a tagfile of
relative record pointers aay be created with a TAGSORT. If a
TAGSEARCH is performed the relative record pointers will be wused
to access the input file randosly (DISK ONLY) and urite the
entire record into the output filee. TAGSORT may not output to
cards or printere. o '

DUPLJICATE CHECKING

The duplicate checking option will produce a file containing
pointers that are the same format as the output of a TAGSORT (8
bytes containing & byte pointers). The first pointer indicates
to. the retative position of the duplicate record in the output
file and the second designates which record(s) it duplicatesa.
The fite wild be labeled SD.0000 (the four zeros represent the
job number at execution)e

ISAH INDEXES

SORT/TAPESORT has the ability to produce a file that can be used
as an ISAM index. Specificallys the Sort programs will produce a
sorted file whose records consist of three~ or four—byte
packed-decimal pointers to the original records and the
concatenated keys of the original recordse :

This option is available for general use and is not restricted to
ISAM users since the name and attributes are defined by the
person running the Sort. Probiems cculd arise if users created
indexes incospatible with CO0B0L or RPG and tried to use them with
COBOL cor RPG. COBOL and RPG have certain restriciions on nusber
of keyses types of keyss blocking factor and names.

The TAGRPG option produces three byte pointers and is set by a
bit one at displacesment 300 in the Sort Information Table. The
TAGCOBOL option produces four byte pointers and is set by a bit
one at displacement 303.
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SYAGLE QPTJON

Setting of this option will cause SORT/TAPESORT to maintain the
original order of records with duplicate keys when sorting. This
aption is controlled by the 192nd bit in the SORV.INFO.VABLE.
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COLLATE JABLE FJLE
GENERAL: COLLAYE

Use of the optional Collation Table file created by the SORT
progras invokes the virtual collating sequence capabitity of the
prograse. v

This option permits the alteration of the sequence in which
SORT/TAPESORT orders records during the sorting process.
Normallye all characters encountered in the sort keys are
arranged in the hardware collating sequence; ie.e.r 3003 through
aFF 3. Only those elements of the sort key described as unsigned
alphanuseric are affected by the coliation capability.
Computational sort keys are always processed according to the
harduare collating sequence.

The Coitlate Table file can be created tos

A. Specify 8 new collating sequence for the particular program
inavoking SORV/TAPESORT.

B. Retain the norszal collating sequence of 3003 through 3FF3
except for certain characters whose rark in the sequence it
is deSlred to interchangee

Ce Make a nuamber of characters havung the same rank for the
ordering of the recordse.

The Collate Table is frequently required for foreign alphabets or
conversion from other processing systens.
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EUNCTIONAL DESCRJIPTION: COLLAJE

SORT/TAPESORT with the Collate Table file oﬁtion is invoked by
specifying the name of the Collate Table file in the SORT key
parameters (See SORT INTERFACE). :

The MCP verifies that the Collate Table file is on disk before
proceeding Wwith the sort. If the file is not present at the time
sort is invoked» the user is directed to load the filee.

The nases of the Collate Table files should be unique to an
installation so that files are not inadvertently sorted into the
Mrong segquence. The Collate Table file consists of two 256-byte
records in a single area file on diske.

The sort prograam verifies the header informaticn prior toc opening
the Ccllate Table file to ensure the file is two 256~byte records
in a single~area file. 1If not» a syntax errcor is printed. :

SORT/TAPESORT brings the Collate Table file into main memory ands
as the sort key is extracted from each records those elements of
the scrt key which are declared as unsigned eight-bit <(byte)
format are processed through a translation cperation before being
passed tc the sort program comparisoen 1ogice Computational
| & PY- 1 4=bit) sort key fields are not affected by the
translation.
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CHANGES fFOR MARK VII.O RELEASE:

Note: Line changes are indicated by a vertical bar (1) in the
right-hand margine.

PAGE

1-1
2= 4
3-2
3-3
3=5

3-6
4=1 to 4-2

- CHANGE

‘References to SORT changed to SORT/TAPESORT

t hroughoute. .
Minor rewording of scme sentences.
Paragraph on output of equal-key records rewritten.
SORT INFORMATION table updated.
SORT KEY(S) table updatede

- Job nusber now 4 digits. Section of ISAN‘indexes

added.

STABLE OPTION added.

Description of COLLATE rewritten to reflect major
changes for this release. '
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