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REVISIONS 

Changes fo.r Mark 9.0 Release 

Changed SORT .FILES - BIT(24) to lHT(8) 
Added FILLER and SORT.PURGE.INPUT.FILES 

for Mark 10.0 Release 

Added !1MULT IPLE INPU'r FILES'' lnput. 

3-1 Updated "TABLE 3.1 SORT COMMUNICA1'Eu. 

3-4 Added "TABLE 3. 4 1''ILE TABLE". 

15 
"THE INFORMATION CONTAINED IN THIS OOCUMl!:NT IS CONFIDENTIAL AND PROfllRIETARV TO BURROUG!

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS COfltPOfltAT40N WITH( 

1'HE PRIOR WRITTEN RELEA$E FROM THE PATENT DIWSION QF $URROUGHS CORf>O.RA'.t'ION" 



I 
·.1 

I 

0 

0 

Burrouiahs Corporation 
COMPU1.ER SYSTEMS GROUP 

SAN1. A BARBARA PLANT 

PAGE -- OF 

[~ii~~+ I 0 I 1 I 4 I DOCUMENT TRANSMITTAL 

svs·r EM! PRODUCT Bl800/Bl700 DISTRIBUTION TYPE 

UNIT NAME PROJ NO 

,jJ_Li JJ 
------I 

DATE f;;)·t 1-.g'·() COO RD. CHKR. ~. JL- RECORDS .ISSUE ···-· .. 
.i~\· -

ENG. RECOR OS ONLY 

______ ._._, 

DOC PFX REV .' :IE 
OR DOCUMENT OR DOC MENT QTY COPIES 0 :::> REMARKS 

OWG NUMBER DEStRIPTION REV EACH z .J 
ISSUE 0 .J 

SIZE PAGE PAGE m Ill 
> 

... :e....~'-·- 2212 5264 F D..l.S.K SORT Jl &3 ----------····----I-· -
!---- ·-I I-· ----·------·--·-··--···-"···-· 

-----
··-

- .. .. ------·~--.. -.., ... .......,_,, 

r-· - "-1-" ---

- ,,. ___ ,,,_,,.._ ____ ,,, __ .. ____ """ 
- '"''"'*·-"'"•'""""""' 

I 
·------.---·--·-~ 

r--- ··--· -···--.. - ...... -
t----"' """'""'""""'~-... 

.,,.,,., ................. ,, .• _,,,,,_.. .... ,.._"''_.........,,,, ....... ,,_,,,~, ........ _d_ .. 

!-· ·-·------~--'-'! 

!-· ·--·---! 

_, ___ 
I 

-™~-

' 
I-·-· -

- ·---! 

... -1 DOCUMENT TRANSMITTAL 
..• -·----- ·-"'"- --·· 0. .... 



' . 

0 

0 

TC-1 

BURROUGHS CORPORATION 
COMPUlER SYSTEM GROUP 
SANTA BARBARA PLANT 

COMPANY CONFIDENTIAL 
818UO/Bl700 DISK SORT 

P.S. 2Z1Z 52&4 Cf) 

GENER~L DESCRIPTION •••••••••••••• 9 ••••• 

RELATED PUeLICATIONS 
PRODUCT DESCRIPTION •••••••••••••••••••• 

f~NCTIONAL OESCRIPTION: 50RT/VSOAT 
HAIN MEHOFY REQUIREMENTS •••• • $ • • •• • • • • • • 

DIS~ flEQ~IREMENTS 
lNPUl • • • • • • • • • • • • • • • • • e • • • ~ 0 n • 

INPUT MEDIA 
INPUT RESTRICTIONS ~ ••••• 
INPUT ASSUMPTIONS 
INPUT LIMITATIONS 
MULTIPLE I~PUT FILES 

.. . • • .. . 
"' .. .. .. 

. .. ..... .. <J) 

INPUT PARA~ETERS • • • • • • • • • ~ • ~ • • • •• 
OtTPUl 
INPUT/OUJPUT OPTIONS ••• o •••••••• @ • o •• 

VARIABLE-LENGTH RECORDS 
RESTART CAPABILITY •••••••••• e ~ •• e • 

PARITY ACTION 
INCLUDING ANO DELEtING RE:o~os 
CUPLICATE CHECKING 

• • • • • • • • • '° 

ISAM INDEXES •••••••••••••• ~ • G • 0 

STABLE OPTION 
SOflWARE IMPLE~ENTATION 

SCRT INTERFACE 
• • • • • • • • • .. • • .. ~ .. 5 

SORT KEY DESCRIPTORS •••••••••••• • • • 
COLlAlE IABLE FILE 

GENERAL: CCLLATE • • • • • • ••••••••••••• 
FUNCTIONAL DESCRIPTION: COLLA1E 

J. •• 1 
1-1 
2-1 
2-1 
2-1 
2-2 
2-2 
2-2 
2-2 
2-2 
2-3 
2-3 
2-1 
2-3 
2-4 
2-4 
2-4 
2···4 
2-5 
2-5 
2-5 
2-'5 
3-1 
3-l 
3-3 
4-1 
4-t 
4-1 
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The Bt800/B1100 Disk Sort• released under the name SORT/VSORT1 
allows the user to sort a designated fileCs> using head-per-track 
disk1 disk cartridge, or disk pack storage for work files. In 
addition, the progra• allows the user to alter the collating 
sequence through a virtual collating sequence defined at execu
tion time by the Collation T~ble File <See S•ction f~ur below>. 

~ORT/VSORT is defined for i~plementation with SDL1 UPL1 and C080l 
languages and may ~lso be called by the SORT progra•. 

This product specification describes the input1 output, and 
memory r~quireme"ts of the SORT/VSORT program, as well as the 
SORT communicate required to execute the sort function of the 
Master Control Program CHCP), and also the formats of th~ SORT 
infor1ation and SORT key tables. Also described are the function 
and structure of the collation table file. 

P .. S .. 2201 238~ 
P.s. 2201 E129 
P.S. 2201 6152 
p.., s. 2212 5371 
p. s. 2212 5405 

10&8131 

SDl S-Language 
COBOL S-Lar.guage 
81800/BlTOG SC!IH 
Bt800/81700 SORT COLLATE 
B1800/B170C SDL <BNF version> 
81800/Bl70C Soft•a~~ Operational Guide 
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SORT/VSORT arranges the records of a designated file according to 
the specified keys in a requested ascending or descending 
collating sequence. Signed keys ar~ sorted algebraically, ioo-~ 
negative numbers are less t~an any pcsitive number. 

SORT/~SORT operates in a m1n1~um of 6k bytes of main memory. 
SORT Intrinsic dynamically allocates additional main ~amory at 
run time if 

1. Additional main memory is available from the rollout af 
the calling program; or 

2. lhe memory specified is irsuff icient for the specified 
sort. (Additional memory will be allccated in increments 
of 1P000 bytes• up to a 1axi•um ol 20K bytes• until 
sufficient me~ory exjsts to ~erform a minimal sort~> 

The minimum main meacry requiremert is dependent upon the block 
sizes specified for the input anc output files. The maKimu• 
allowable memory is 12s.ooo bytes. 
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SORT/VSORT uses system disk for scratch work files, and the total 
disk space required for the scratch wcrk files is about 2 114 to 
z 112 ti•es the size of the input file~ However, a workfile may 
be separated into two wo~kfiles Ckl and W2l either on the same 
user pact or anto separate disk unit! and significant taprove
•ents in sorting time may be obtained. If separate workfiles are 
created• the appropriate modification$ mMst be m~de to the 
pack-id field of each file's file para~eter bl~ck CFPBJ. 

l.tH!.Yl 

l!H!.Ul lt~.!UA 

The input medium to SORT/VSORT can only be one of the falloMtng: 

a. 80•col. Cards 
b. 96-col. Cards 
c. 7-lrack Magnetic TapeCs> 
d. 9-lrack Magnetic lape(s) 
e. Head-Per-Track Disk 
f. Disk Pack<s> or CartridgeCs> 

Any input file 111ust be whollv cont~ir11.~d on ;lIJ single har·dware 
type. The mixture of hardware tvpe~ <such as 7-tract and 9-track 
aagnetic tapes• o~ HPT disk and disk pack) is not permitted for 
an input file. 

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 the u$er's responsibility to mate certain th•t th~ 
for1ut is acceptable to· the hardware· tl'Pe which bas been 
selected • 
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sorting is 65,535 bits C8191 
larger than output records <from 
rig~t to match the smaller size. 
on the available memory space. 

It more than one file is input to the sort• the file numbers of 
the files to te sorted are put into the file table CTable J.4) in 
a top down manner. lhe first eight bits of the table are set to 
zero for table format. The base relative address of the file 
table is store~ in cr.2. 

The parameters required ty the SORT are described in the SORT 
intri~sic interface tables. The nuaber of records to be sorted 
should be passed from the catting program to the SORT for non
disk files. The SORT uses this integer to perform an optimum 
SORT memory allocation. 

fer ~Pf disk, disk car~ridge1 or disk pack input files. the 
nuMber of recotds is obtained fro~ the header inforgation. 

Additionally, SORT/VSORT requires i~fcrMatio~ about the disposi
tion cf input/output files Ce.g~• type of CLOSE>• the SORT keys, 
and the Translate Table file Cif useG). <See SORT Key tables fin 
Sectjon Three and Translate fable file in Section four>. 

!JYI.f .YJ 

The output medium from the SORT can only b~ one tif the following: 

a. 80-Col. Cards 
b. 96-Cot. Cards 
c. 1-Tra~~ Magnetic TapeCsl 
d. 9·Track Magnetic TapeCsl 
e. He~d~Per-Track Oisk 
f. Cisk P~ck<~> or Cartrid~eCsl 
g. line Printer 
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Output records to a line printer that are snaller than a printer 
line appear left-justified w1th space fill er the right. On 
other devices where the output records have been defined to be 
larger than the input records~ the records will be left-justified 
Mith nulls on the right. 

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

Unless the STABLE option is set~ thefe is no guarantee that the 
order of sorted equal-key records in the output file will dupli
cate the order in wbich they were read fro• the input file. 

SORT/YSORT accepts as input~ and produces for output• disk or 
magnetic tape variable-Length reccrds. When variable-length 
r~ccrds are used• the record size is stored right-justified in 
the first four bytes of each record. No SORT key location should 
te specified which is outside the be~~ds of the shortest variab
le-length record to be sorted. 

B!~IJB1 ~AfA~lLlJ! 

When the SORl.RESTART.flAG is setP the necessary information to 
restart any pass• except DISTRIBUTE. will be saved in a disk 
file, named SR.<JOB NUMBER>~ This hill protect against a srstee 
failure ~r a discontinued program. This feature uses both 
processing time and disk space. 

ro perform a restart• the job nuaber of the discontinued sort 
must te supplied in the sort 

.f AB.111 A.CJ.Ill~ 

Input file records with irrecoverable parity errors may bo 
discarded dm·ing the input phase by set ti fig the appropriate bit 
in the information table. 
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Input file records may be delot~d according to a set of kers. 
For a dascription of tho k~vs an~ hoM thav arn g®nerated~ see 
818001131100 SClfH lANGIJAGt Pr<.H~~H~:t S!}ll!lr;H'h':at i one- ll<U 6752 .. 

The occurrence ~f duplicate r~~a~1~ Bir ba checked durijng tha 
lasrc pass of the sort., If ;rnr «:'<r.''!ll ftt-HlHH)) ''' im:1>;;;$'/~lf:;1n; )~;~U. be 
displayed and a file of rel~tiva rncc~d pointer~ ~~11 be ~reatad. 
The file will be named SD.<JOB ~UHEER>• and it will contain 
a-character records. These recnrcs cDnt£in t~o ~-character 
packad decimal pointers to th~ dupli~at~d ~acard$ ~Hd tha recards 
they ~re dupli~ates of~ 

SORT/VSORT has the ability to produce a fil~ th@t c~~ be used as 
an I~'H index. Specificallr• the ~rcgra~ utll pradMC® a sorted 
file whose records consist of thren- nr four•brta packed-decimal 
pointers to the original rncord~ and the concatnnatad kays af the 
origiral records. 

Jhjs option is available for general use and is nQt restricted to 
ISAM users since t~e na~e and attributes are defined br th~ 
person running the Sort~ Prcblaws cculd aris~ if users created 
indexes incompatible with COADL or RrG and tried to use them with 
COBOL or RPG. COBOL and RPG have c~rt2in rest~ictions on the 
number of tars• typ~s c1 kev~~ blccking factor ~nd naBes~ 

The 1AGRPG option prClf.llil<Cf\~;. t~6"*H'lw··li.:yto pohtters and is sett b11 a 
bit one at displaceme"t 300 in the SCAT.INFORMATION.TABLE. The 
TAG C OB O t op t i on pr <Hf we e ~ fr, nr ,,,. h y ~ ~"l p u ~ ~~ t air s and i ~ s. e t b v a bi t 
one at displacement 303~ 

~1A!U • .f Df lllJ!i 

The setting of this option will cause SORl/VSORT to maintain the 
origiral order of recards with duplicate ke•s when sorting. This 
optiin is controlled br th& 192nd bit In the SORT.INFO.TABLE • 
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The scrt program is invoked br an HCP communicate$ For la~guage 
constructs that apply to a particular source t~nguage~ the user 
should see the apprcpriate source language marual. 

If the optional Collate Table file is desired• the "ssr must 
specify the proper file through the sppr~priate inte~face control 
(see lable 3.t below>o 

The fellowing tables C3~1-3~3) are required as input to the SORT 
·interface to invoke the SORJ/VSORT progra~. 

***~~~·~····~********~~******~··*~*~******•****Q*~9&*•***•6*D*~•••D• 
11 CT.VERB = 29 ll!i 
fl: CT .. OBJECl" •·· BASE RELATIVE ADDRESS 

INFORMATION TABLE 
Of SORT 

• C1 .. AOVERB 
ii: 

·It 

* ... 

" 
" * c 1 .. 1 
* CT.2 

* c J .. 3 
* CT ... 4 
1ilr c J .s 
* Cl.6 

* CT .. 8 

= SORT.RESTART BITCll %RESTART POSSIBLE 
SORT.OUPCHECK BITCl) 
SORT.Wt.PIO 8ITC1) 

%CHECK FOR OOPS O~ LAST PASS * 
%USED lHlH CT .. 7 !l· 

SORT.W2.PID BtTC1) %USED WITH cr .. s 
MUL_INPUT_FlAG BIICll %0 - CT~Z IS FPB NUMBER 

1 - CT.2 IS ADDRESS 
RESERVED BITC7J % 

- BASE RELATIV£ AOORESS Of SORY KEV TABLE 
= INPUT FILE NUMBER OR EASE RELATIVE ADDRESS Of FILE 

TABLE If HUL_INPUl_FlAG = 1 
- OUTPUT FILE NUMBER 
= TRANSLATE Fill NUMBER OR NOT ZERO 
= HESERV£0 = 0 
= aASE RELATIVE ADORESS OF DELETE KEY TABLE 

OR NOT ZERO 
:: IF SORT.wt.Pru 

CHARACTER NAM[ 
- If 50RT.W2.PIO 

CHARACTER NAM£ 

l"HEN 
El SE 
THEN 
ELSE 

8 ll SE R El JI TI VE 
NCT ZERO 
BASE RELATIVE 
NOT ZERO 

TAB Lr 3. J. s 0 R r c a t4 M u NI c A TE 

ADDRESS or 10 

ADDRESS Of 10 
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,.. SO~T .. HOWR 

* FILLER 
it SORT.PURGE.IN-
• PUl.fllES 
* SORY .. FILES 
1: SCRT.RECSI2E 
" SOFl.IN .. HDWR 
* SORJ.JN.RECSIZE 
• SO~T.IN.BLKSIZE 
• SORT.IN.CLOSE 
* SORl0IN.VARIABl[ 
* SfJfH.OUT .. HDWR 
~ S~RT~OUT.RECSIZE 

• SCRT.OUT.BlKS!ZE 
* SORT.OUT.CLOSE 
• SC~T.OUT.VARIABLE 
fir SCJRT .. DELETING 
* SORT.STABILIZE 
<!!: SORT.PARITY 
* SUflT .. RESTAJ;T 
* SOFT .. BIAS 
1r SlHH.RECOROS 

• smn .. tIMING 

* SORT.NUMBER.KEYS 
·~ f ILLER 
• SORJ.XEY~LENGTH 
* fllt[R 
tr SClflJ .. PARTillON 
~ SO~l.NUHoOELEJE.KElS 

"' SO fH .. O UPCHECK 
* SOJH .. J AGRPC: 
e: SOIH .. Hl.PIO 
" SCHH .. H2.PIIJ 
• SOIH.JAGC0'30l .. 
• FILLER 
ft SORl.HfMOR'11 
• SOIH.JAGSE~RCH 

11: SOFH .. COLLA1E 
tr 'f'IllER 
~ 50~1.RESTA~T.JOB 

BITC21 

BITH>l 

011(8) 
BITC8} 

EITCIJ) 
BITC24l 
2ITC6l 
BITC24l 
BITCZ4l 
BITC12) 
BITU> 
011(6) 
BITC24) 
BITC?.4) 
BITC12) 
BIT<l> 
011(1) 
BIT U > 
BITC1> 
BlTCl) 
BIT CT> 
BIH24l 

81 l (1) 

BIHS> 
lHTC8> 
BI TC 16) 
BITU.&l 
IHTC2'*) 
IHTC4 l 
BIHl> 
an ct 1 
BIT CU 
BITC1> 
BIT Cl) 
IHH1.5) 
BITC2'•> 
BI TO.> 

BITC1> 
BI TC 31 l 
8IHi4> 

3-Z 
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00 = VECTOR SORT 01 = QSORT 
lQ = TAG SORT 11 = MERGE 
M~Y BE DISK, DISK PACK~ DISK 
C~RTRIOGE CCOOEO AS FPBuHD~R 
f OR MCP> 

1 = CLOSE CORRESPUNDING INPUT • 
FILE WITH PURGE * 
NlHBER Of ru•s OR TAPES * 
LARGEST KEV OISPLACEMENT • 
H~RDWARf. TYPE ~ 

"IXIHUM RECORD SIZE IN BllS ~ 
MIXIMUM BLOCK SIZE IN BITS G 

CLOSE TYPE * 
1 = VARIABLE RECORDS * 
HARDWARE TYPE • 
~A~IMUM RECORD SIZE IN BITS & 

MAXIMUM BLOCK SIZE IN BITS ~ 
CLOSE TYPE * 
1 = VARIABLE RECORDS * 
1 = INCLUDE OR 0El£JE RECOROS ~ 
1 = MAINTAIN ORDER * 
0 = OS• 1 = IGNORE RECORO ~ 
1 = RESTART * 
RING£ 0-99 DEFAULT = 50 CRANDOM) • 
~lMBER Of RECORDS lN INPUT filE * 
DEFAULT = 20,000 ~ 

0 = NO REPORT WANTED * 
1 = PRINT SORJ SPECIFICATIONS ~ 
NtMBER or SORT KEYS & 

= 0 ~ 

TOTAL LENGTH Of KEYCSl IN BITS • 
= 0 ~ 

PjRTITION STARTING RECORO * 
Nl~BER OF DELETE KEYS * 
C~ECK LASI PASS FOR nUPLICAlES * 
t = 3-BYTE POINTERS ~ 
Z RECEIVE VALUES FRO~ SORT ~ 
% COMMUNICATE ADVERB BOOLEANS • 
I = 4-BVTE POINTERS & 
= 0 ~ 

MEMORY SIZE IN BITS TO AllOCAlE -
1 = CREATE OUTPUT FILE USING. ~ 
SORTED TAGS ~ 

J - TRANSLATE • 
USED FOR INTERNAL FUNCTIONS ~ 
JOB NUMBER Of SORT BEING RESTARU:ll* 

Table 3.2 SORT INFORHATION 
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The SORT Key Table mar contain a &auimum of thirty 36-bit ker 
descriptions. Each description ~ill specify ascending or 
descer.ding order• key length• and key displacement. An addi
tional description must be supplied for signed keys which specify 
the type, length• and displacement of the sign. In a combination 
of sjgned and unsigned keys. each signed key counts as two kers• 
and the total must not exceed 30. Each key may have a total 
length of 4095 bits C512 bytes). 

• 
~ UNSIGNED KEY CS> 
* 01 KEY .. fLAGS SITC4l• 
ft 02 FILLER fHlCtJ,. % = 0 

* 02 DIRECTION BIH1l• %0 :::: A.SCENOI NG 
... %1 = DESCENDING 
ti: 02 FILLER !HlClh % = 0 

* 02 COLL A T £ • KE Y BIH 1 l %COLLA IE OPTION 
iii 01 KEY .. t.ENGHI BI1Ct2ll' %LENGTH or KEY IN BilS 
A 01 KEY.DISPLACEMENT BI1C20l. %LOCATION FROM 
* BEGINNING or r~ECORO 
it ~IGNf.D KE 'HS) 

"' 01 KEV .flAGS BI H 4 ),. 

* 02 SIGN.FLAG 1HlCl>• %t = SIGNED 
f< 02 fIL.LER BIHlJ,. % .::() 
• 02 NfW .. fOH~Af BIH1J,. %1 :: nus FORMAT 
• 02 FILLER 1111(1.)J> % ::::O 
fr 01 llNGHl .. ANO.SIGN % =:dltOO~ 

* 02 SIGN ... lf.NGTH f.JIH.ftl, %SIGN LENG TH 
... 02 ·s!GN BITC8ll' %SI04 
j\r () 1 SIG~.DISPLACEME~I IH H20h XlOCATIOl'-4 or SIGN FPOl-1 
~ 9EGIN1'4HIG or REC ORO 
* 
ft 

TAB l t 3. 3 S 0 R 1 K [ V< S) 
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Use of the optional Collate Table file created by SORT invokes 
the vir~ua~ collating sequence capability of the progra•. 

This option ~ermits the alteraticn of the sequence in which 
OISKSCRT orders records during the sorting process. Normally all 
characters en~ountered in t~e sort keys are arranged in the hard
ware collating sequencer i-e~• ~oc; through ~rra. Only those 
elements of the computational sort keys are always processed 
according to the hardware collating se~uence. 

The Collate Table file can be created to: 

A~ Specify a new collating seauence for the particular 
program invoking SORT. 

e$ Retain the normal collating sequence of aooa through ~rra 
e~cept for certain characters whose rank in the sequence 
it is desired to interchange. 

c. Hake a number of characters have the same rank for the 
ordering of the records. 

rhe Collate Table is frequently required for foreign alphabets or 
conversion frc~ other processing svstems. 

Ihe SORT intrinsic with the Collate Table file option is invoked 
by specifying the name .of the Colla~e Table file in the SORT te~ 
para~eters. CSee SORT INTERFACE in Section Three~> 

The ~CP verifies that the Collate Table file is on disk befor~ 
proceeding with t~e sort~ If the file is not present at the time 
sort is inwok~d, the user i~ direttea to load the flt•~ 
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The rames of the Collate Table files should be unique to an 
installation so that files are not ifladv~rtently sorted into the 
wrong sequence. The Collate Table file consists of two 256-byte 
records in a single area file on disk. 

SORT/VSORT v~rifies the header infor•ation prior to opening the 
Collate Table file to ensure the file.is two 256-byte records in 
a single-area file. If not1 a syntax error is printed. 

SORT/~SORT brings the Collate Table file into main memory; and1 
as the SORT key is extracted from each record• those ele•ents of 
the SCRT Key which are declared as unsigned eight-bit Cbyte) 
format are processe~ through a collating operation before being 
passed to the SORT/VSORT compariscn logic. Computational <i.e., 
4•bit) SORT Key fields are not affected by the translation. 
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