Chapter 26: Sequential File Organization

Author’sNote:  This chapter is copied almost verbatim from the material in
Chapter 18 of the textbook by Peter Abel. It isused by permission.

In this chapter, you examine sequential file organization for DOS and OS and.learn how to
create and read such files. You will also examine the definition and processing.of variable-
length records.

only major differenceisthe use of blocked records.

An installation has to make a (perhaps arbitrary) choi
created, and all programs that subsequently process

A program may also define one or more 1/0O buffers; sarehighly ed, asecond
buffer involves more space in main storage withperk legained i g Speed.
CREATING A TAPE FILE @
4 pr%s cept input data
O

The first two examples create a tapefile
For both programs, OPEN checks olumelabel an , and CLOSE writes the
last block (evenif it contains f our record atrailer label.

from the system reader and write four r

DOSProgram to Create g

The DOSDTFMT file def 2 Jt Ic tapefile. You defineaDTFMT
macro with auni 02X SOt \ put file that the program processes. The
parameters that ; hosefar the DTFCD and DTFPR macros.

FCDIN and transfers required fields to a tape
then writes this work areato a tape output file
eqtry in the DTFMT, 10CS blocks four records

haseql on four records at 90 bytes each.

XY ADDR= SY S025 denotes the logical address of the tape device to write thefile.
FILABL = STD indicates that the tape file contains standard labels, described in Chapter 25.

|OAREAI and IOAREAZ2 are the two |OCS buffers, each defined with the same length
(360) as BLKSIZE. If your blocks are especialy large, you may omit defining a second
buffer to reduce program size.

RECFORM=FIXBLK defines output records as fixed-length and blocked. Records on
tape and disk may also be variable-length or unblocked.
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RECSIZE= 90 means that each fixed-length record is 90 bytesin length, the same as the
work area.

TYPEFLE=OUTPUT meansthat the fileisoutput, that is, for writing only. Other
options are INPUT and WORK (for awork file). .

WORKA=YES means that the program is to process output records in awork area. In
this program, TAPEWORK isthe work area and has the same length as REC , 90
bytes. Alternatively, you may code IOREG and use the macro PUT FILEOFF

work area coded in the operand. S

The DTFMT file definition macro for tape input requires an entpy, E R Iréss
to indicate the name of the routine where IOCS links on re&y o) apefile.

OSProgramto Createa TapeFile
For OS, you define a DCB macro with aunique n
that the program processes. The parameters that yo
DCB macros covered earlier.

r each tapei or output file
imilar to those for the

In Fig. 26-2, the program reads records into - sfersr, dstoa
tape work areanamed TAPEWORK. T ) [ [ to atape
output file named FILOTP. Based on th > injob c% e system
blocks four records before physically wri : Tgf for every four
input records that the program reads, the sy our records.

and provide some entries
les users to change entries
apefile, TAPEOT, are asfollows:

that could also appear in the
without reassembling progran

3 indicates tape density as 1,600 bpi. (DEN=2 would mean 800 bpi.)
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The following explains the DCB entries:

DDNAME=TAPEOT relates to the same name in the DD job control command:
/ | GO. TAPEOT ..

DSORG= PS defines output as physical sequential.

LRECL =90 provides the logical record length for each record.

MACRF=(PM) defines the type of output operation as put and movefro
MACRF=(PL) would allow you to use locate mode to process records dire
buffers.

The DCB file definition macro for tape input requires an en
indicate the name of the routine where IOCS links on reaching th tapefile.

Also, another DCB entry, EROPT, provides for an ation encounters

problems. The options are as follows:
=ACC Accept the possibly erron
=SKP Skip the data block enti the
=ABE Abend (abnormal tian), tke st d default
< .
e and continue
the DCB coding could be

ACC and SKP can use aSYNAD en

Ssults, it may be preferable for important
See the OS supervisor manuals for other
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1

2 PROGLSA
3

4
20 Al10LOOP

30 AS0EQCE

43 ==mx
45 BAQPROC

60 FILEIN

85 IOARINI1
87 RECDIN

PRINT ON,NODATA , NOGEN

START

BALR 32,0 INITIALIZE BASE REGISTER
USING *,3 _

OPEN FILEIN,FILEOTP ACTIVATE FILES

GET FILEIN,RECDIN READ 1ST RECORD

BAL 9 BlOPROC

GET FILEIN,RECDIN READ NEXT

B ALOLOOP

END-OF-FILE
CLOSE FILEIN,FILEQOTP

MAIN PROCESST?IX

MVC ACCTTFO,ACCTIN

MVC NAMETFO , NAMETHN

MVC ADDRTFO , ADDRIN

PACK BALNTFO,BALNIN

MV DATETFO, DATEIN

PUT FILEOTFP ,TAPEWORK

BR ]

PECLARATIV

DTFCD DEVADDR=SISIPT, UT FILE
TOAREAl=TQART]
ELEKSIZE=80,
DEVICE=-2540,
EQFADDR=A9
TEPEFLE=
WORFKA=YE
e CL80" * : FEE
NSNS A md o

bs 0CLB0

4ok b

-
+
-+
+
+
+
+
-+
=C'SSBOPEN °*
=C"' SSBCLOSE"
=a (FILEIN)
147 =A (RECDIN)
148 =2 (FILEOT?)
149 =A (TAPEWORK )
150 END PROG1E8A
Figure26 -1 Program: Writing a Tape Fileunder DOS
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//GO.TAPEOT DD DSNAME=TRFILE,DISP=(NEW,PASS),UNIT=3420,
DCB= (BLKSIZE=360 , RECFM<FB ,DEN=3)
~———— DD for tape

output data set.

S GO SYSIN DD * <——DD for input file
PROGLB8E START

SAVE (14,12)

BATLR 3,0

USING =*=,.3

ST 13 ,SAVEAREA+4
L& 13 ,SAVEAREA
OPEN (FILEIN, (INPUT),FILECTP. (OUTPUT))
GET FILEIN,RECDIN READ 1ST
*kx MAIN PROCESSING
ALOLCOP MVC  ACCTTPO,ACCTIN MOVE
MVC  NAMETPO,NAMEIN *
MVC  ADDRTPO,ADDRIN *
PACK BALNTPO,BALNIN *
MVC  DATETPO,DATEIN =
PUT FILEOTP, TAPEWORK ITE
GET FILEIN,RECDIN .
B A1QLOOP
* END-OQOF-F I
AS0EOF CLOSE (FILEIN,,FILECTP)
L 13 ,SAYEAREA+4
RETURN (14.,12)
* DECLARAT 2
FILEIN DCB DDNAME=SYSIN, 2 +
: DEVD=D2 , +
DSCRG=PS, +
EODAD=AS0EOF, +
MACRF={GM)

3

8 NAME
-68 ADDRESS
9-T74 BALANCE
75-80 DATE

DLCE FOR TAPE DATA SET

+4++

TAPE WORK AREA:
0l-06 ACCOUNT NO.
07-26 NAME

27-66 ADDRESS

67-70 BALANCE (PACKED)
71-76 DATE

77-90 RESERVED

REGISTER SAVE ARER

Figure26 -2 Program: Writing a Tape Fileunder OS

Page 472 Chapter 26 Revised January 9, 2010
Copyright © 2009 by Edward L. Bosworth, Ph.D.



CREATING A SEQUENTIAL DISK FILE

The next two examples create adisk file for DOS and OS. The programs accept input data
from the system reader and write four records per block onto disk. For both programs,
OPEN checksthe disk label, and CLOSE writes the last data block (even if it contains fewer
than four records) and writes alast dummy block with zero length.

DOS Program to Create a Sequential Disk File
The DOS file definition macro that defines a sequentia disk fileisDTFSD ameters
that you code are similar to those for the DTFMT macro. S

The program in Fig. 263 reads the tape records from thefile cr
transfers required fields to adisk work area named DISKW
thiswork area named SDISK. Based on the BLKSIZE entr
system both reads and writes blocks of four records, th

. Theprog en writes
DT d DTFSD, the
ing factor need not be

8 bytes for the
utput; for input,

evice,

checkits validity. If the
t0 be written, the system
tually cannot perform a

ce.” Although this operation

DEVADDR, 10
asfor previous
you omit the entr
entry.
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1 PRINT ON,NODATA  NOGEN
2 PROGLS8E START
3 BALR 3.0
4 USING *,.3
5 OPFEN TAPE,SDISK
14 GET TAPE , TAPEIN READ 1ST RECORD
20 ALQLCOP BaL 9.,BLOPROC
21 GET TAPE, TAPEIN READ NEXT RECORD
27 B AlLOLOOP
29 * MAIN PROCESSEBSEING
30 B1OPROZ MVC ACCTDEO , ACCTIN MOVE FIELDS TO DIS
31 MVC MNMAMEDKO , NAMBTHN * WORK AREA
32 MVC ADDRDKO , ADDRTN * Q
33 ZAP BALNDKO , BATLNTN *
34 MVC DATEDKO ,DATEIN *
35 PUT SDISK, DISKWORK WERITE
41 BR 2
43 * END-CF-FILZE .
44 AS0OEND CLOSE TAPE,SDISK
53 EOT ) _
57 % DPECLARATIVE .
58 TAPE DTFMT BLESIZE=360, TAPE.FILE +
DEVADDR=SYS025., +
ECFADDR=A90END . +
ERROPT=TCNORE , +
FILABL=STD, +
IOAREAL=TOARTPIL . . +
RECFORM=FIXB +
RECSIZE=090 +
TEFEFLE=1. +
WORKA=FES
96 ICARTPI1 DS CL360
S8 TAPEIN DS CCLSO
8% ACCTIN Ds CLE
i00 CL2Z0
101
102
103 ©
i04
+
+
+
+
+
+
..l..
+
=A{SDISK)
=A{DISKWORK )
END FROG18B
TAPE, 'CUST REC TP',0,100236
SY¥S0156,DISK, VOL=SVSEQO3,SHR
SDISK, *CUSTOMER RECORDS SD',0,.5D
S¥S015,.ATMP70,1,0,3,.4
Figure 26-3 Program: Writing a sequential disk fileunder DOS
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S/G0.TAPEIN DD DSNAME=-TRFPILE ,DISP=(0LD,PASS) .UNIT=3420, +
DCB= (BLKSIZE=360 ,RECFM=FB ,DEN=3)

//GO.DISKOT DD DSHNAME=STEMPDSK,DISP=(NEW,PASS) ,UNIT=3380,SPACE={TRK, 10}, +
DCB=(BLESIZE=360 ,RECFM=FB)

PROG18D START O
SAVE (14,12)

BALR 3,0

USING *,3

sT 13,SAVEAREA+4
LA 13,SAVERREA

OPEN (TAPE, { INPUT),SDISK, (OUTPUT) )
GET TAPE

bkt MATN PREOCESGSING

ALOLOOP MVC TAPEIN,.O(1) MOVE FROM TAPE
MVC ACCTDRO, ACCTIN MOVE
MVC NAMEDKO , NAMETN *
MvC ADDRDEKO , ADDRIN *
ZAP BALNDKO , BALNTN =
MVC DATEDKO, DATEIN *

PUT SDISK,DISKWORK WRITE W
GET TAFE r
B A1OLOOP

*kk END-OF-FTILE

ASQEND CLOSE {TAPE,,SDISK)
T 13,SAVEAREA+4
RETURN (14,12)

K% DECLARLALT -

TAPE DCE  DDNBME=TAPEIN, +
DSORG=PS, +
EODAD=A90END, +
LRECL=90, +
MACRF=(GL)
TAPEIN DS OCL90
ACCTIN DS CLDE
NAMEIN DS CLZ20 5
ADDRIN DS CL40 A ex
BALNIN DS PLO4
DATEIN DS CLOG* AT
A A\
) DIGK OUTPUT DATA SET +
+
& )
s&&
DISK WORK AREA:
* ACCOUNT NO.
*  NAME
S * ADDRESS
* PALANCE (PACKED)
* DATE
* RESERVED FOR EXPANSION

REGISTER SAVE ARERL

Figure26-4 Program: Writing a sequential disk fileunder OS
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OS Program to Create a Sequential Disk File

For OS, you define a DCB macro with a unique name for each disk input or output file that
the program processes. The parameters that you code are similar to those for the DCB macros
covered earlier.

The program in Fig. 26-4 reads the tape records from the file created in Fig. 26-2 and
transfers required fields to adisk work area named DISKWORK. The progr
thiswork areato a disk output file named SDISK. Based on the BLKSIZE entr
control, the system both reads and writes blocks of four records, athotgh a
factors need not be the same.

The DD entriesfor the disk file, DISKOT, are as follows:

DSNAME=& TEMPDSK provides the data set name.
DISP=(NEW,PASS) means that the fileisnew and i e kept t arily.
UNI T= 3380 provides the disk drive model.

SPACE= (TRK,10) allocates ten tracks for this fite

BLKSIZE= 360 means that each block to-be w 0 buffer

RECFM = FB defines output records as fIxg
be variable-length (V) or unblocke

Rﬁcords on disk may aso

i % job control command:

St operation as put and move from awork area.
ate mode to process records directly in the buffers.

C

¢ and disk files provide for variable-length records, either unblocked or blocked. The use
of Wariable-length records may significantly reduce the amount of space required to storea
file. However, beware of trivial applicationsin which variations in record size are small or
thefileitself is small, because the system generates overhead that may defeat any expected
savings. A record may contain one or more variable-length fields or a variable number of
fixed-length fields.

1. Variable-Length Fields. For fields such as customer name and address that vary
considerably in length, a program could store only significant characters and delete trailing
blanks. One approach isto follow each variable field with a special delimiter character such
as an asterisk.
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The following example illustrates fixed-length name and address of 20 characters each,
compressed into variable length with an asterisk replacing trailing blanks:

Fixed length: Nor man Bat es Bat es Mot el
Variable length: Nor man Bat es*Bates Mtel *

(ELB - Does anybody remember the Alfred Hitchcock movie Psycha?)

To find the end of the field, the program may use a TRT instruction to scanforthedeimiter.

Another technique stores a count of thefield length immediately preéédl ng &
length field. For the preceding record, the count for the name would

VARIABLE-LENGTH RECORD FORMAF
Immediately preceding each variable-le
word (RCW) that supplies the length o

2| *++| BOW RCW Record 3|
iable-length unblocked. Their lengths are

RCW/| record BCW |[RCW |record

:ﬁ 4 Q 4 | 4 | 260 4 | a |28
8 | 3i%\retord 1| | 268 [264 | record 2| | 288 | 284 [record 3

€ Lcontains %&h of the record plus its own length of 4. Since the first record has
ength of 310, its RCWcontains 314. The BCW contains the length of the RCW(s) plusits
ength of 4. Since the only RCW contains alength of 314, the BCW contains 318.

Blocked Records
Variable-length records that are blocked contain a BCW before each block and an RCW
before each record. The following shows a block of three records:

| BOW RCW Record 1| BCW RCW Record 2| BCW RCW Record 3|
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Suppose that the same three records with lengths of 310, 260, and 280 bytes are to be stored
as variable-length blocked and are to fit into a maximum block size of 900 bytes:

Field: BCW | RCW [xecord BCW | RCW| record BCW | FLCW |record
Length: 4 4 310 4 4 260 4 e 280
Contents: E66 314 |(record 1 268 |264 record 2 ZEE 234 |record 3

The length of the block is the sum of one BCW, the RCWSs, and the record len

Block control word: 4  bytes S
Record control words: 12
Record lengths: + 850
Total length: 866  bytes

The system stores as many records as possible in the block up to is ple) 900 bytes.
Thus ablock may contain any number of bytes up to 900, and both btasks and records are

variable length. The system automatically handles locking, unblocking, and control of
BCWs.

Your BLKSIZE entry tells the system the max , if the
BLKSIZE entry in the preceding example only the first
two records in the block, and the third4

; -~
Although IOCS performs most of ) i h records, you haveto
provide the record length. The i i e concerned with the record
and block length: ©

Record length. As

mple Program: Reading and Printing Variable-L ength Recor ds

Consider afile of disk records that contains variable-length records, with fields defined as
follows:

01-04 Record | ength

05-09 Account nunber

10- 82 Vari abl e nane and addr ess
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To indicate the end of aname, it isimmediately followed by adelimiter, in this case a plus
sign (hex ‘4E’). Another delimiter terminates the next field, the address, and athird
terminates the city. Here isatypical case:

JP Programmer +1425 North Basin Street +Ki ngst own+

The program in Fig. 26-5 reads and prints these variable-length records. Note that in the
DTFSD, RECFORM=VARBLK specifies variable blocked. The program r
record and uses TRT and a loop to scan each of the three variable-length figtds f e record
delimiter. It calculates the length of each field and uses EX to move gach fidldt

area. The program also checks for the absence of adelimiter.
Output would appear as

JP Progranmer
1425 Horth Basin Street
Ki ngst own

The DTFSD omits RECSIZE because IOCS n
For OS, the DCB entry for variable blocked tor
records and trace the logic of this program-s

only the maxirunablock length.
C

=VB. )\ﬁ devise some

e Entriesin aprogram file definition mac J%b control commands.

e Theblock sizefor afile ' e, and al programs
that process the file mst, speci lock size.

e For variabl e-Iengt \‘ s should be aligned on an
even boundary-/Wks ing the'fi culate and store the record
length, whereas the system plock length. Y our designated
maximu i 76 seed the size of any record.
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1 PRINT ON,NODATA , NOGEN
2 PROG18C START
3 BATR 3,0
4 USING *,3
5 OPEN FILEIDK,FILEOPR
14 GET FILEIDE ,WORKAREA READ 1ST RECORD
21 A% MAIN PROCESSING
23 AIQLOOFP PBAL 5 ,B10SCAN SCAN
24 GET FILEIDY ,WORKAREA READ RECORD
30 B Al0LOCP
32 = END-QCF-FILE
34 ASOEQF CLOSE FILEIDK,FILECOFR
43 EOT
47 = PROCESS VARTIA
49 B1l0SCAM LA 6 , IDENTIN B
SO LR - 7,6
S1 AH 7 ,.BECLEN
s2 SE T, =H'9"
S3 MVC PRINT+10(5) ,ACCTIN
55 B20 TRT 0(73,.6) ,SCANTAB
56 BZ B30
LR
SR
BCTR
EX
MV
PUT
MVC
La
CR
BL
MVI
PUT
BR
Mvc MOVE VAR FIELDP TO PRINT

TRT TARLE-:
* DELIMITER POSITION
* REST OF TABLE

DISE FILE

dAhd bt

ALIGN ON EVEN BOUNDARY
BUFFER-1 DISK FILE
BUFFER~-2 DISK FILE

INPUT AREA:
* ALIGN EVEN BOUNDARY.

Figure26-5 Program: Printing variable-length records
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160
161
162
163
i64

166

152
153

195
196

1398
199
200
201
202
203
204
205
206
207
208
2039
210

WORKARER
ACCTIN
IDENTIN

FILEGFR

JCARPRL
JIOBRTR2

WSP1l
WSP2

BLANEFR
PRINT
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END

0CLS82 * MAX. RECORD + LEMNGTH
" * Z-BYTE RECORD LEMNGTH
H'O* * 2 BYTES UNUSED IN DOS
CLOS *

CL72 *

BLESIZE=133,

CILCHR=YES,

DEVADDR=SYSLST,
DEVICE=3203,

o+t

CLi33* °

X+*0s?
X133

o
OCL133

CL132'" *
=C*SSBOPEN '

=C* SSBCLOSE*
=2 (FILEIDK)
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