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Preface

This manual is intended for users of the IBM 5110 who
know how to operate their system and are familiar with
the APL or BASIC language.

The users should read Chapter 1 for general information
about the customer support functions. After becoming

familiar with Chapter 1, they need only read the chapter
that describes the function they want to use.

Note: This major revision does not apply to machines using
a diskette sort IMF or the loadable diskette sort. |f your
machine requires a diskette sort IMF or the loadable diskette
sort, use the previous documentation supplied with the
machine.

Second Edition (October 1978)

Related Publications

This is a major revision of, and obsoletes, SA21-9311-0 and Technical
Newsletters SN21-0280, SN21-0286, SN21-0288 and SN21-0296. Changes are
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IBM 5710 BASIC Reference Manual, SA21-9308

The IBM Diskette General Information Manual,
GA21-9182

This publication contains examples of data and reports used in daily business
operations. To illustrate them as completely as possible, the examples include the
names of individuals, companies, brands, and products. All of these names are
fictitious and any similarity to the names and addresses used by an actual
business enterprise is entirely coincidental. Use this publication only for the

purposes stated in the Preface.

Publications are not stocked at the address below. Requests for copies of IBM
publications and for technical information about the system should be made to

your |IBM representative or to the branch office serving your locality.

This publication could contain technical inaccuracies or typographical errors. Use
the Reader's Comment Form at the back of this publication to make comments
about this publication. If the form has been removed, address your comments to
IBM Corporation, Publications, Department 245, Rochester, Minnesota 55901.
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Chapter 1. Introduction

.The functions described in this manual, except for sort, are supplied by IBM on
a tape cartridge or diskette. The Diskette Sort feature is-a hardware option and
can be ordered as a feature. The following is a list of the functions, the file
names, and the associated tape and diskette file numbers.

File Number  File Name Description

1 LOADER Loader

2 INITIAL Diskette initialization

3 DDCOPY Diskette-to-diskette copy
4 TDTCOPY Tape-to-diskette copy
4 TDTCOPY Diskette-to-tape copy
5 TTCOPY Tape-to-tape copy

6 COMPRESS Diskette compress

7 LDISPLAY Label display

8 DRECOVER ‘ Diskette recovery

9 TRECOVER Tape data recovery
10 HRECOVER Tape header recovery
1 « IMF IMF file

12 IMAGCOPY Image copy

You can use one of the copy functions to copy the customer support functions
from the IBM-supplied tape cartridge or diskette to one of your own. You can
use any file number you want when you copy the customer support functions.
The file numbers given in this manual refer to the IBM-supplied tape cartridge
or diskette. ' "

OVERVIEW

Diskette Initialization

The diskette initialization function formats a diskette. - The number of bytes in a
sector and the number of sectors in a track determine the format. A diskette
must be formatted before it can be used. You may also use the diskette -
initialization function to change the format of a diskette. Changing the format
can increase the capacity of a diskette and sometimes can improve the
performance of programs that use a diskette file. Any data on a diskette is
‘destroyed by the diskette initialization function.
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Copy Functions

Four different copy functions are available. They provide for all possible
combinations of copying between tapes and diskettes.

Tape to Tape

Tape to Diskette

Diskette to Tape

Diskette to Diskette O E;:]
(@
|

The copy functions enable you to make another copy of a file for security
reasons or to use in testing a program. You should maintain an extra copy
(backup) of all your important files. These copies would help you retain the
data in the files should the original files be accidentally lost or destroyed. To
test your programs, you should use a copy of the file and not the original file.
In this way, if the program should fail, you would not have to recreate or
correct your original file.

Recovery Functions

The recovery functions allow you to correct most read errors on tape and
diskette data files, tape and diskette header labels and diskette volume labels.

Label Display

The label display function displays and prints the diskette and tape labels. This
printout is useful when a read error occurs on the label portion of a file. Itis a
good idea to get a printout of labels on all your files occasionally so that you
have a record of the contents of each diskette or tape.



Diskette Compress

The diskette compress function moves all files on the diskette as close to
cylinder O as possible. When you free files and then mark new files on a
diskette, space can be left between files. For example, you could free a 20K
file in the middle of your diskette and then mark a 16K file. The 4K of space
would not be used unless you marked a 4K file. The diskette compress
function moves all the available space to the end of the diskette.

Loader

The loader function is used to load certain feature programs, such as the Serial
I/O Adapter feature, into the system. The loader function is also used to
maintain the language part of your system. Internal machine fixes (IMFs) are
supplied by IBM to correct known problems and can be loaded into the
machine with the loader.

Diskette Sort

The Diskette Sort feature of the IBM 5110 allows you to sort diskette record

" 1/0 files. This feature can be used to change the order of the records in a file
so that a special report can be easily generated. The sort may also be used to
put the input records for a program in order so that processing time is
reduced. The Diskette Sort feature produces two types of output: standard (in
which the records are sorted and written on the output file) and address out (in
which the relative record number (addresses) of the sorted records are written
on the output file).

OPERATION

The customer support functions on the tape or diskette are loaded into the
machine with the link command. The syntax of the link command for APL is
JLINK (device file number) [file name] and for BASIC it is LINK (file number),
["file name’,] -(device). After a function is loaded, it is automatically executed.
The Diskette Sort feature is resident (if the feature is installed) within the
machine and is executed when a JSORT (for APL) or UTIL SORT (for BASIC)
command is executed. For BASIC, the system device is changed to the default
value by all the functions except sort. The Diskette Sort feature does not
change the system device when it is executed from a procedure file.

When the customer support functions are loaded, the ATTN key does not
function the same as it does in the language mode. The ATTN key still clears
the input line, but it will not stop the function when it is executing.

Display messages are provided to assist you in using the functions. Each time
a message is displayed you must enter some information or just press the
EXECUTE key to have the function continue. Anytime a function (except for
sort) is waiting for you to respond to a message, you can enter a * (asterisk)

to allow you to restart or terminate the function. The * must be entered in
position 1 of the input line. For sort you can enter STOP in positions 1
through 4 of the input line to end the sort.
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All customer support functions use the system’s read/write storage (workspace
for APL or workarea for BASIC), Therefore, any data you have in the

machine should be saved before a function is used. Since IMFs and feature
programs also use part of the system’s read/write storage, at times there may
not be enough room to load the customer support functions with the IMFs and
feature programs loaded. '

Several of the functions use keyword statements followed by parameters. The -
parameters must be entered in the order shown. Each parameter must be
separated from the next by a comma. When a parameter is omitted, the
comma must still be entered. For example:

Parameter 1 , Parameter 2 , Parameter 3
or v : v
Parameter 1 , , Parameter 3 (when Parameter 2 is omitted)

When tape or diskette files are used, the file number must be specified. The
file name need not be used. If a file name is specified for adiskette input file,
the system checks to make sure the file name agrees with the file number on
the diskette. N

The customer support functions use a one-digit entry to indicate the tape and
diskette drive. The entry used by the customer support functions and the
equivalent APL or BASIC entry are:

Utility APL BASIC
Entry Entry Entry - Physical Device

1 1 E8O Built-in tape

2 2 E40 Auxiliary tape

1 1" D80 Left drive, first unit

2 12 D40 Right drive, first unit

3 13 D20 Left drive, second unit
4 14 D10 Right drive, second unit



FILE NAMES

Certain rules must be followed when file names are used. The rules depend on
the type of file, whether it is on tape or diskette, and the language that will
use the file.

The term nondata as used in the following chart means that the files contain
programs (an APL save file, for example). A simple name, as used in the chart,
consists of up to 8 alphameric characters. The first character of the name
must be uppercase alphabetic {A-Z). The other characters of the name may be
alphameric (A-Z, 0-9). For example, DATA, HISTORY, and WEEK21 are ali
simple names. A complex name, as used in the chart, consists of two or more
simple names separated by a period. Up to 17 characters, including periods,
are allowed in a complex name. For example, PAYROLL.DATA,
WEEK21.DATA, and DATA.TEST.R21.A are all complex names.

Rules for File Names

Diskette Files
APL (nondata) Simple name.
APL (data) Simple or complex name.
APL (basic exchange) Simple name.
BASIC ' Simple or complex name.

BASIC (basic exchange) Simple name.

Tape Files

APL (nondata) Up to 11 characters. Valid' characters are
alphameric (A-Z, 0-9) and underscored
alphabetics. The first character cannot be
numeric (0-9).

APL (data) Up to 17 characters. All characters except the
right parenthesis are valid.

BASIC Up to 17 characters. All characters are valid.

Each of the remaining chapters in this manual describes a customer support
function. You need to read only the chapter that covers the function you want
to use. The error codes are shown in Appendix C.
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Chapter 2. Loader

The loader function is used to load feature programs and to maintain the
language part of your system. The internal machine fixes (IMFs) supplied by
IBM to correct a problem are loaded into the system with the loader. You
must load IMFs before you load any feature programs.

OPERATION

The loader function is loaded via the link command and is on file 1 on the

IBM-supplied tape cartridge or diskette. The file name is LOADER. After the
function is loaded, the following is displayed:

LOIETER FLUNCT ION

OPTIONG:
ROM TaPE
"

Lo LOan F
FROM DISKETTE

20 LDAD
ENTER OPTION NUMBER AMD PRESS EXECUTE
Enter a 1 if you are loading from tape, or a 2 if you are loading from a
diskette. After the EXECUTE key is pressed, the following is displayed if you
are loading from tape:
EWNTER TaPE DRIVE HUMBER AND PRESHS EXECUTE

ENTER FILE NUMBER AND PRESS EXECUTE

Or if you are loading from diskette the following is displayed:

ENTER DISKETTE DRIVE NUMBER AND PRESS EXECUTE

ENTER FILE NAME OR NMUMBER AND PRESS EXECUTE

Enter the drive number (1 or 2 for tape; 1, 2, 3, or 4 for diskette) you will be
using, then press the EXECUTE key.

Loader 7



To load the feature program from tape, enter the file number of the tape file.
To load the feature program from diskette, enter either the file number or the
file name of the diskette file. The feature program is loaded when the
EXECUTE key is pressed. After the program is loaded, the following is
displayed:

feature name LOADED

QPTIONS:
Lo RESTART FUNCTION
20 RETURN TO SYSTEM

ENTER OPTION NUMBER AND PRESS EXECUTE

The procedure to load an IMF is similar to loading a feature program. When
the loader function determines that the tape or diskette file contains an IMF
and not a feature program, a special message is displayed. How to use the
loader after this message is displayed is explained in IBM 5110 Language
Support Maintenance Information Manual, SY31-0581.



Chapter 3. Diskette Initialization

The diskette initialization function is used to initialize a diskette. The following
are some reasons you may want to use this function:

The diskette was exposed to a strong magnetic field, and the data can no

longer be read.

A defect has occurred in one or two cylinders, and you want to assign one
or two of the spare cylinders to replace the defective cylinders.

You want to chaﬁge the format of the diskette (number of sectors per track

© and 'bytes- per sector) to change the diskette capacity.

You want to increase the area of a Diskette 2D type of diskette used for
data set labels. ‘ '

Diskette initialization dqes the following:

Creates and writes the ERMAP label. This label is used to record the
location of.any defective cylinders. Up to two defective cylinders are
allowed on each diskette. If more than two cylinders are defective, the

- diskette should not be used.

Creates and writes a volume label on the diskette.

Sets aside space for the data set labels.

Allocates a file (file 1).

Writes the ID field for each sector.

Writes data and then reads it back on all tracks. This is done to locate any

- defective areas on the diskette. When a defective area is found, one of the

spare cylinders is automatically assigned to replace the defective one.

Writes the volume identifier and owner identifier on the diskette.

Diskette Initialization

9



10

OPERATION

Diskette initialization is loaded via the link command and is on file 2 on the
IBM-supplied tape cartridge or diskette. The file name is INITIAL. After the
function is loaded, the following is displayed:

OISKETTE INITIALIZATION FUNCTION,
OPTIONS:
SCRIPTION OF FUNCTION,

2 % FLRM TO SYSTEM.
Ao ENTER INITIALIZATION COMMAND,

EWNTER OPTION NUMBER IN POSITION ONE AND PRESS EXECUTE TO
CONTITMUE,
When a 3 is entered, the following is displayed:

IHIT VOL-TI OWSER-TDL FORMAT  SEQUENCE NUMRBER

ENTER APPROPRIATE INITIALIZATION COMMAND AND PRESS EXECUTE.

IMIT ..

An entry of 1 provides 3 displays that define the operation of the function.
The following is displayed when a 1 is entered:

ODIGKETTE INITIALIZATION FUNCTION,

ODESKETTE INITIALIZATION REFORMATS THE DISKETTE. ALl DATA AND
PROGREAM FILES WILL BE ERASED., THEREFORE, BEFORE INITIATING THE
TSKETTE INITIALIZATION FUNCTION, ENSURE THERE 185 NO DATA IN ANY

FiLE O THIE DISKETTE THAT WILL EVER BE USED AGAIN,

it

PRESE EXECUTE TO CONTINMUE,



After the EXECUTE key is pressed, the first of three displays explaining the
initialization command appears. Press the EXECUTE key after the first two
displays. Enter the required parameters before pressing the EXECUTE key for
the third display. The three displays are:

INIT COMMAND HAS THIE FORMAT:

THNIT VOL-II, QWNER-TI, FORMAT, SEQUENCE NUMRBER

VOL-TD CaAN RE UP TO S5IX ALPHAMERIC CHARAUTERS. ENTER COMMA IF
DEFAULT YaLUE (VOLID I8 DESTRED.

OWNER-TD CAN BE UP TO 14 ALPHAMERIC CHARAUTERS. ENTER COMMA IF
DEFAULT VALUE (OWNERIID T8 DESIRED.

PREGS EXECUTE TO CONTEINUE,
Press the EXECUTE key to get the second display.
FORMAT I8 1. 2, 3, W, 5, &, 7, 8 OR 9

1, 2, AND 3 EQUAL DISKETTE SECTOR SIZES 128, 256, AND %12,
RESPECTIVELY FOR DIGKETTE 1.

W, %, AND & EQUAL DISKETTE SECTOR STIES 128, 2946, AND G122,
RESPECTIVELY FOR DISKETTE 2.

T B, AND % EQUAL DISKETTE SECTOR BIZES 296, H12, AND 1024,

FORMATSE 1. W, AND 7 ARE EXCHANGE FORMATS.

PRESS EXECUTE TO CONTINUE,

Diskette Initialization 11



Press the EXECUTE key to get the third display.

SEQUENCE NUMBER I8 OPTIOMAL. DEFAULT I8 SEQUENTIAL SECTOR
SEQUENCE .  THIS FIELD I8 A& TWO DIGIT FIELD THAT CanN BE USED TO
SPECIFY A& SECTOR SEQUENCE INDREMENT THAT RESULTS IN A
NONSEQUENTIAL SECTOR ‘.Sz.QU! NCE ON THE DISKETTE. '

INIT VOL-ID, QWNER-IT FORMAT , SEQUENCE NUMBER

\

ENTER APPROPRIATE INITIALTZATION COMMANID AND PRESS EXE L UTE .

INIT ..
Enter the parameters for the INIT command, then press the EXECUTE key.

The INIT Command

The INIT (mltlallzatlon) command specifies the volume |dent|f|cat|on, owner
identification, format, and sector sequence.

' Syniax _ )
INIT [vol-id], [owner-id ],format[,sequence-number]

where:

INIT is the corﬁmand and must be in positions 1
through 4.

vol-id, ' (optional) is the volume identifier field. .A
maximum of 6 alphameric characters is allowed -
in this field. If this field is left blank and only the
comma is entered, the default name of VOLID is
used as the volume identifier.

owner-id, (optional) is the owner identifier field. A
maximum of 14 alphameric characters is allowed
in this field. If thLS field is left blank and only the
comma is en Jéd the default name of »

* OWNERID is used as the owner identifier.

format, specifies the format for the diskette. The valid
entries are 1 through 9. See Diskette Format,
which follows, for more information on the
formats.



sequence-number (optional) specifies a sector numbering sequence
other than sequential. The number in this field is
used as a fixed value when the sector numbers
are incremented on the diskette. See Diskette
Format for more information on sector sequence.
If this field is left blank, the default value of 01
(sequential sector numbering) is assumed.

The following are examples of the INIT command.

Command Keyword
Volume ldentifier

Owner ldentifier

Format Number

l |—— Entry for Sector Sequence

INIT MASTER, MACCARTHY, &, 01

Command Keyword
No Volume ldentifier (used default of VOLID)
No Owner Identifier (used default of OWNERID)

Format Number
I " No Sector Sequence Entry (used default-sequential)
i

When format 7, 8, or 9 is specified for the INIT command, the following is
displayed:

ANDETIONAL FILE LARELS CAN BE PLACED ON THIS DISKETTE. THE
NUMEBER OF FILE LABELS CAN RE FROM 71 TO 1007, ENTER ONE OF THE
FOLLOWING AT POSITION OME AND PRESS EXECUTE.

DPTIONG:

BLANK ALLOTS 71 FILES 4 ALLOTS 487 FILES
LoALLOTS 1789 FI S5 oALLOTE B9l FILE
2 ALLOTE 279 FILES é ALLOTE 690 FILES
3 ALLOTS 383 FILES

N
)
.
]

8 ALLDTE 903 FILES

.
5

ToALLOTE 799 FILES

# AaLLOTES 1007 FILI

Diskette Initialization 13
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Additional space for file labels may now be specified. The valid entries are
blank and digits 1 through 9. The number of labels and the diskette space
used by each entry follows.

Entry
blank

1

© 0 N O o » WN

Number of

Labels
71
175
279
383
487
591
695
799
903
1007

0]

O and 1

O through 2
0 through 3
0 through 4
O through 5
0 through 6
0 through 7
0 through 8
0 through 9

Cylinders Number(s) Used

After the EXECUTE key is pressed, the following is displayed:

DNEGLT DRIVE
EXECUTE T0 CONTIMUE,

PRESS

NUMBER TO BE USED

DISKETTE TO BE INITIALIZED

1B

DREIVE,

EHTER

FOSTTION AND

Insert the diskette to be initialized in a drive. Enter the one-digit diskette drive
number (1, 2, 3, or 4) for that diskette drive. Then press the EXECUTE key.
After initialization is complete, and if no defective cylinders were found, the
following is displayed:

DITSKETTE

THERE ARE NO

i

<

E

[$
-

.
"]

i,
~

INITIALTZATION COMPLETE,

DEFECTIVE CYLINDERS

T CONTIMUE

G EXECUTE

]

™

4

THIS

DISKETTE .

ONE



If defective cylinders were found, the following is displayed:
DISKETTE INITIALIZATION COMPLETE,
THE FOLLOWING OYLINDERS ARE DEFECTIVE:

XX

PRESS EXECUTE TO CONTINUE,

The cylinder number, indicated by XX, of any defective cylinder is displayed.
These numbers are recorded in the ERMAP label located at cylinder O sector 5.
Up to two defective cylinders are allowed on each diskette. The diskette must
be replaced if more than two cylinders are defective. The diskette must also
be replaced if cylinder O is defective. Cylinder O is used by the system to
record information about the diskette.

Hints

e Alphameric characters must be used for the volume and owner identifier
fields. A maximum of 6 characters can be used for the volume identifier
and 14 characters for the owner identifier.

e Error codes are displayed if any of the following conditions are found when
the function is checking the header label:

e Secure data set

e Write-protected data set

e Data set containing data

e Nonblank expiration date field

Once one of these conditions is encountered, the error code is displayed and
the option can be selected. If you elect to continue, no further checking of the
labels is performed.

e Initialization can terminate unsuccessfully if an 1/0 error is encountered, if

more than two defective cylinders were encountered, if cylinder O is
defective, or if any extended label cylinder is defective.

Diskette Initialization
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DISKETTE FORMAT

Nine different diskette formats are available. The following chart shows the
number of tracks per cylinder, sectors per track, bytes per sector, and the valid
entries for the sequence-number field of the INIT command.

Diskette Tracks per | Sectors Bytes per | Capacity Valid Sector
Type Format | Cylinder |per Track | Sector Tracks 1-74 | Sequence Number
1™ 1 26 128 246,272 01-13
1 2* 1 15 256 284,160 01-08
3% 1 8 512 303,104 01-04
4* 2 26 128 492,544 01-13
2 5% 2 15 256 568,320 01-08
6** 2 8 512 606,208 01-04
or 7* 2 26 256 985,088 01-13
2D 8 2 15 512 1,136,640 01-08
Of¥« 2 8 1024 1,212,416 01-04

* Exchange format (see Diskette Exchange Files)
** Maximum capacity
¥%* Can only be used for data files

Diskettes obtained from IBM have a colored label that shows the diskette type.
The color of the label indicates the sector size used when IBM initialized the

diskette.

Label Color

White with black print

Red with white print

Blue with white print

Yellow with black print

Sector Size

128
256
512
1024

Format 1, 2, or 3 can be used only with a Diskette 1 type of diskette. Formats
4 through 9 can be used with a Diskette 2 or Diskette 2D type of diskette.
Diskette 1 diskettes are designed for single-side recording; Diskette 2 and
Diskette 2D diskettes use both sides for recording. The higher the format
number, the more data that can be recorded on the diskette.




- The sector sequence number column contains the valid entries for the
sequence-number field of the INIT command. This field modifies the normal
sequence numbering of the sectors on the diskette. For example, assume
format 1 and a sector sequence number of 02. The sectors would be
numbered as follows: 1, 3, 5,.....23, 25, 2, 4,....24, 26. For a format 1

- and sector sequence number of 13, the sectors are alternately numbered as
follows: 1,.14, 2, 15, . ... 12, 25, 13,-26. This may enable you to read sector
1, process the data, and get ready to read sector 2 before the diskette rotates
past sector 2. If the sectors were numbered sequentially, this type of
processing would not be possible.

You can reduce the time required to. search a key file by changing the sector
numbering sequence. If you have a key Iargar than 20 characters, the internal
processing to compare the key could take long enough to prevent the reading
of the next sector. To provnde sufficient time to compare the key and get

~ “ready to read the next sector; alternately number the sectors on the diskette.
To. alternately number the sectors, speclfy the Iargest possnble sector sequence
number. For format 1, 4, or 7 specnfy 13; for format 2, 5, or 8 specify 08; and
‘for format 3, 6, or 9 specify 04.. Other files on the diskette may process
slower as a result of the sector numbering being changed.

Addi_tional File Labeis

A file label is required for each file you have on the diskette. ‘Normally, cylinder
* O starting at sector 8 is- used for labels. A Diskette 1 type of diskette (formats
" 1, 2,-and 3) has room for 19 labels. A Diskette 2 type of diskette (formats 4,
5, and 6) has room for 45 labels. A Diskette 2D type of diskette (formats 7, 8,
and 9) has room for 71 labels on cylinder o

Additional cylinders may be used for labels with format 7, 8, or 9. Each

~ -additional cylinder provides room for 104 additional labels. You should

- consider providing additional space for labels if you plan to use many small

~ files on the diskette. A cylinder assigned for additional labels cannot be used

*for data. Therefore, assngnmg additional cylinders for labels reduces the
number of cylinders that can be used for data and thus reduces the capacity of
the diskette. Also, with an extended label area some diskette operations such
as mark can take longer.

Diskette Initialization 17
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Diskette Exchange Files

Diskette exchange files can be read and created with the 5110. Format 1, 4, or
7 diskettes must be used for exchanges files. Formats 1 and 4 are used for
basic exchange files, and normally format 7 for H-type interchange files. Basic
exchange files use 128-byte sectors. H-type exchange files use 256-byte
sectors. The exchange files: '

* Must have a simple name

+ Must have unblocked, unspanned record format (record length must not
exceed the sector size)

« Must use a sequential access method

« For format 1 diskettes, must use sequential sector numbering and have the
file between cylinders 1 and 73

« For formats 4 and 7, need not use sequential sector sequence numbering
and can use cylinders 1 through 74

« For format 7, must have a file number from 1 to 71 (data set label must not
be in the extended label area)
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Chapter 4. Diskette-to-Diskette Copy and Image Copy

The diskette-to-diskette copy function copies an entire input diskette to an
output diskette, copies a group of files from an input file to an output file, or
copies a selected single input file to an output file. When the entire diskette is
copied, the output diskette will be automatically compressed. When a single
file is copied, you must mark the output file before the copy operation is
started. When an entire diskette or a group of files from a diskette is copied,
the format number of the output diskette must be the same as or larger than
the format number of the input diskette, and the sector size of both diskettes
must be the same. The format number represents the capacity (density) of the
diskette. The higher the number the greater the capacity.

Your image copy function copies an entire input (copied from) diskette to an
output (copied to) diskette without compressing space that may have been left
between files. This function proVides an exact copy of your input diskette for
backup files and testing purposes. When more than 25 files are copied, image
copy will be faster than diskette-to-diskette copy.

OPERATION OF DISKETTE-TO-DISKETTE COPY

The diskette-to-diskette copy function is loaded via the link command and is
on file 3 on the IBM-supplied cartridge or diskette. The file name is DDCOPY.
After the function is loaded, the following is displayed:

DESKETTE 7O DISKETTE COPY FLUMOTION

CPET IS S RE:

L. COPY OME F]
Yl FIL
BOLLP

S

A COPY A G

SELECT OPTLOM. FERE

Enter a 2 to copy the entire input diskette to the output diskette. Enter a 3 to
copy a group of files from the input diskette to the output diskette. Enter a 1
to copy a single input file to an output file. To select the number of drives you
are going to use, the following is displayed:

G Mégdy DESKETTE DRIVES WILL YO BE LHESTHG

OPTEONSE ARE:

DR TY

DRIy

1. OME DIE
20 TWD D

'

SELECT OPTIOM, PE

Enter a 1 or 2 to select the number of the diskette drives.

Diskette-to-Diskette Copy
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One-Diskette-Drive Copy
If you select the one-diskette-drive option, the following is displayed:
THEERT DISKETTE BEING COPIED FREOM
THTO SFELECTED DISEETTE DRIVE
FRTER ORIVE MUMBER, PRESS EXECUTE
Enter a 1, 2, 3. or 4 to select the diskette drive you will be using. Then insert

the diskette used for input into that drive and press the EXECUTE key.

The following is then displayed if you are copying a single file:

FRTER FILE MUMBER TO BE COPTED FREOM

ERTER FILE MU

Enter the file number you want to use. The file number can have up to four
numeric digits.

If you are copying a group of files, the following is displayed:

ERTER STaRTIMG FILE MUMBER TO BE COPIED FROM

EMTER FEMDTMG FILE WUMBER 7O BE COPTED FROM

EHTER STARTING FLLE MUMBER TO RE COPIED TO

Enter the file number you want to use. The file number can have up to four
numeric digits. The output file will be marked by the copy function.



Hints

When the copy operation is completed, the following is displayed:

DISKETTE COPY COMPLE"

= 1
QPTIONS ARE:

) START COPY FUNCTION
o RETURN TD THE SYSTEM

ENTER OPTION. PRESS EXECUTE

» When an entire diskette or a group of files is copied:

— The sector size of the input and output diskettes must be the same.

— The format number of the output diskette must be the same or larger
than the input diskette.

— The label area on the output diskette must be the same size or larger
than the input diskette.

— The ending file number to be copied from must be equal to or greater
than the starting file number to be copied from.

« When copying a single file, make sure the output file:
— Is marked
Does not contain valuable data
Is large enough to contain all the data on the input file
Is not write- or date-protected

|

» When entering a file number, you can start the number in any position. Up
to four digits may be entered for the file number.

. » When entering a file name for the output file, make sure the name conforms

to the rules for simple or complex names.

« When an entire diskette is copied, the contents of the input diskette may
not fit on the output diskette if the input diskette files were created on a
different system. The 5110 allocates files in increments of 1K (1024 bytes);
other systems may allocate files differently. For example, assume that the
input diskette had a sector size of 128 bytes per sector, with a file
containing only one sector. When this file is copied, the copy function will
mark a 1K output file. This 1K file contains eight 128-byte sectors; the first
sector contains data, and the last seven are empty. If the input diskette is
full or nearly full, and has several files in which the preceding conditions
exist, the output diskette may be filled before all files are copied from the
input diskette.

« When an entire diskette is copied, all files on the output diskette are freed

prior to the copy procedure. Make sure the output file does not contain
important data.

Diskette-to-Diskette Copy
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OPERATION OF IMAGE COPY

The image copy function is loaded via the link command and is on file 12 on
the IBM-supplied cartridge or diskette. The file name is IMAGCOPY. After the

function is loaded, the following is displayed:

ITMAGE COPY FUNCTION
HOW MANY DISKETTE DRIVES WILL YOU BE USING
OPTIONS ARE:

1OONE DISKETTE DRIVE
2.TWD DISKETTE DRIVES

LR

ENTER OPTION NUMBER aAND PRESH EXECUTE

Enter a 1 or a 2 to select the number of diskette drives.

One-Diskette-Drive Copy

If you select the one-diskette-drive option, the following is displayed:

INGERT DISKETTE REING COPIED FROM
INTO SELECTED DISKETTE DRIVE
ENTER DRIVE NUMBER AND PRESS EXECUTE

Enter a 1, 2, 3, or 4 to select the diskette drive you will be using. Then insert
the diskette used for input into that drive and press the EXECUTE key.

When files containing data to be copied are found on the input diskette, data

is read into the system’s read/write storage. When the read/write stofage is
filled, the following is displayed:

PREGS EXECUTE

You should now remove the diskette used for input from the drive. Then insert
the diskette to be used for output and press the EXECUTE key.



The data in read/write storage is then written to the oufput diskette, and the
following is displayed:
INGERT DISKETTE BREING COPIED FROM

PRESS EXECUTE TO CONTINUE

You should now remove the output diskette from the diskette drive and insert
the input diskette.

This procedure (reading, changing diskettes, writing, changing diskettes again)
continues until all data is copied. When the copy operation is completed the
followmg is displayed:
ITMaGE COPY COMPLETE
OPFTIONS ARE:

LORESTART FUNCTION
2 RETURN TO GYSTEM

ENTER OPTION MUMBER AND PRESS EXECUTE

If the diskette type, record length or label extension fields differ between the
input diskette and the output diskette, the following is displayed: "

INPUT  OUTPUT
CORT LENGTH KAK XK

1] TTE TYPE XX X¥
EXTEMIED LARELS X x

OPTIONS ARE:

't RESTART FUMOTION
2VRETURN TO BYSTEM

EMTER OPTION MNUMBER ANDG PRESH EXECUTE

COPY ERROR W15

You must now initialize the oeutput diskette to the same format as the input
diskette, or select another diskette for output that has the same format as the
input diskette.

Diskette-to-Diskette Copy
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If there are marked files on the output diskette, the following is displayed:

DISKETTE BEING COPIED OMTO aALREADY MARKED
OPTTONS ARE:

TVRESTART FUNCTION
ZORETURN TO SYSLTEM

ENTER OPTION NUMBER AMD PRESS EXECUTE

You must now delete all marked files on the output diskette, or select another
diskette for output that has the same format as the input diskette and contains
no marked files.

If an error occurs while data is being copied onto the diskette, the function

attempts to mark the file in which the error occurred as unused. If the file
cannot be marked as unused, the following is displayed:

COPY TERMINATED BECAUSE OF L0 ERROR
FILE XXXX I35 INVALID ON QUTPUT DISKETTE
OPTIONS ARE:

LURESTART FUNCTION
ZVRETURN T SYHTEM

EMTER OPTION NUMBER aND PRESS EXECUTE
DISKETTE ERROR XX ON DRIVE X
During read/write header execution, the image copy will allow 10 files to be in

error. If 10 files or less are in error, the file numbers in error are displayed
within the COPY COMPLETE message:

TMaGE COPY COMPLETE

HEADERS FOR FILES LISTED ARE ITNVALID

MO0 KO0 OO0 0000 X000 XXX XXX XEXX XXXX XXXX XXXX
OPTIONG ARE:

LURESTART FUNCTION
2ORETURN TO BYSTEM

ENTER OPTIOM MUMBER AND PRESS EXECUTE



If more than 10 files are in error when the headers are being copied onto the
diskette, the following is displayed:

COPY TERMINATED BECAUSE QF I/70 ERROR

THE HEADERS FOR THE LISTED FILES ARE INVALID

R MM MO OO O OO0 KK MO0 KKK 0000 XXKX

OM THE QUTPUT DISKETTE
OPTIONS ARE:
LVRESTART FUNCTION
20RETURM TO SYSTEM
ENTER OPTION NUMBER ANDI PRESSE EXECUTE

DISKETTE ERROR XX ON DRIVE X

Two-Diskette-Drive Copy
If you selected the two-diskette-drive option, the following is displayed:
INGERT DISKETTE BEING COPIED FROM
INTO SELECTED DISKETTE DRIVE

ENTER DRIVE MUMBER aMNDl PRESS EXECUTE

ITNSERT DISKETTE BEING COPIED TO
THTO SELECTED DISKETTE DRIVE

ENTER DRIVE NUMBER aAND PRESH EXECUTE

Enter the number of the diskette drives you want to use for input and output.
Enter a 1, 2, 3, or 4 to select the diskette drive you will be using.

When the copy operation is completed, the following is displayed:

ITMaGE COPY COMPLETE
OPTIONG ARE:

LVRESTART FUNOCTION
2RETURN TO SYHTEM

ENTER OPTION NUMEER ANDN PRESSHS EXECUTE

Note: The format, marked file, and input/output error messages previously
‘discussed for the one-diskette-drive system apply to the two-diskette-drive
system.

Diskette-to-Diskette Copy
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Hints

» - The format of the output diskette must be equal to the format of the input
diskette.

» The output diskette must not contain- any marked files.

28



Chapter 5. Tape-to-Diskette Copy

Tape-to-diskette copy and the diskette-to-tape copy are the same function.
The diskette-to-tape copy is explained in Chapter 6. A chart at the end of this
chapter shows the file types that can be copied. The file name of the tape
input file is assigned to the diskette output file. However, if the file name of
the tape input file does not conform to the rules for simple or complex names,
a valid file name must be entered. The diskette output file must be marked
before the copy operation is started.

OPERATION
Tape-to-diskette copy is loaded by the link command and is on file 4 on the

IBM-supplied tape cartridge and diskette. The file name is TDTCOPY. After
the function is loaded, the following is displayed:

TAPE TO DISKETTE. DISKETTE TO TAPE COPY FUNCTION

OPTIONS ARE:

Lo TAPE TO DISKETTE COPY,
@ DISKETTE TO TAPE COPY,

ENTER OPTION, PRESS EXECUTE,
Enter a 1 and press the EXECUTE key to select the tape-to-diskette copy.

The following is then displayed:

INSERT TAPE INTO TAPE DRIVE YOU WILL BE USING

ENTER DRIVE NUMRER, PRESS EXECUTE

INSERT DISKETTE INTO DISKETTE DRIVE YOU WILL BE USTHNG

ENTER DRIVE NUMBER, PRESS EXECUTE

Tape-to-Diskette Copy 29



Enter a 1 or 2 to select the tape drive you are using for the input file. Enter a
1, 2, 3, or 4 to select the diskette drive you are using for the output file. After
the EXECUTE key is pressed, the following is displayed:

ENTER TAPE FILE NUMEER TO BE COPLED FROM

ENTER DISKETTE FILE NUMBER TO BE COPIED TO

Enter the number of the tape file you want to copy from. The file number can
be up to four numeric digits. Enter the number of the diskette file you want to
copy to. The file number can be up to four numeric digits. After the EXECUTE
key is pressed, the copy operation begins. When the copy operation is
completed, the following is displayed:

COPY COMPLETED
DPTIONSG aRE:

STHRT FUNCTION
ETURN TO SYSTEM

2. R

e

SELECT OPTION, PRESS EXECUTE

Hints

. Before trying to copy a tape file, check the file type and make sure that file
type can be copied.

« When entering a file number, you can start the number in any position. Up
to four digits may be entered for the file number.

« When entering a file name for the output file, make sure the name conforms
to the rules for simple or complex names.

. Do not use a format 9 (1024-byte sector) diskette.

« Make sure the diskette output file:

Is marked

— Is not write-protected

Does not contain valuable data

Is large enough to contain all the data on the input file

30



FILE TYPES COPIED

Not all file types can be copied with the tape-to-diskette copy function.

Attempting to copy some types of files causes an error. The following chart
summarizes the tape files that can be copied.

Tape File Diskette
Type System | File Name Copied Error | File Type
0 3 Marked and unused |No 357
1 1 General exchange Yes 2

file
2 3 General exchange Yes 2

file or BASIC source
3 1 BASIC source file Yes 2
4 1 BASIC work area file [No 358
5 1 BASIC KEYS file No 358
6 1 APL continue file No 359
7 3 APL save file Yes 7
8 3 APL internal data Yes 8
9 2 Record 1/0 file Yes 9
11 2 BASIC save file Yes 11
12 2 BASIC KEYS file Yes 12
16 1 Patch, tape recovery, No 361

and tape copy file
17 1 Diagnostic file No 361
18 1 Communication file | No 361
19 1 IMF file No 361
21 2 Function file Yes 21
22 2 Feature file Yes 22
23 2 IMF file Yes 23
24 2 Diagnostic file Yes 24
26 2 APL continued file No 359

System
1=5100
2=5110

3=5100 and 5110

Tape-to-Diskette Copy 31
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Chapter 6. Diskette-to-Tape Copy

Diskette-to-tape copy and the tape-to-diskette copy are the same function.
The tape-to-diskette copy is explained in Chapter 5. A chart at the end of this
chapter shows the file types that can be copied. The file name of the diskette
input file is assigned to the output tape file. The output media must be
marked before the copy operation is started.

OPERATION
Diskette-to-tape copy is loaded via the link command and is on file 4 on the

IBM-supplied tape cartridge or diskette. The file name is TDTCOPY. After the
function is loaded, the following is displayed:

TaPE TO DISKETTE. DISKETTE TO TAPE COPY FUNCTION

OPTIONS ARE:

Lo TAPE TO DISKETTE COpPY,
20 DISKETTE TO TAPE COpPy,

ENTER OPTION, PRESS EXECUTE,
Enter a 2 to select the diskette-to-tape copy. After the EXECUTE key is
pressed, the following is displayed:

THSERT TAPE INTD TAPE DRIVE YOU WILL BE LUSTNG

ENTER DRIVE NUMRBER, PRESSH EXECUTE

THBERT DISKETTE INTO DISKETTE DRIVE YOU WILL BE

ENTER DRIVE NUMBER. PRESS EXECUTE

Diskette-to-Tape Copy
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Enter a 1 or 2 to select the tape drive you are using for the output file. Enter. a
1, 2, 3, or 4 to select the diskette drive you are using for the input file. After
the EXECUTE key is pressed, the following is displayed:

ENTER DISKETTE FILE MNUMBER TO PE COPIED FROM

ENTER TaPE FILE HUMBER TO BE COPIED TO

Enter the number of the diskette file you want to copy from. The file number
can be up to four numeric digits. Enter the number of the tape file you want to
copy to. The file number can be up to four numeric digits. After the EXECUTE
key is pressed, the copy operation begins. When the copy operation is
completed, the following is displayed:

COPY COMPLETED

EXECUTE

Hints

. Before trying to copy a diskette file, check the file type and make sure that
file type can be copied.

« When entering a file number, you can start the number in any position. Up
to four digits may be entered for the file number.

« Make sure the tape output file:
— |Is marked
— Does not contain valuable data
— Is large enough to contain all the data on the input file



FILE TYPES COPIED

Not all file types can be copied with the diskette-to-tape copy. Attempting to
copy some file types causes.an error. The following chart summarizes diskette
files that can be copied.

Diskette Tape

File Type | File Copied | Error | File Type

0 Marked and | No 366
unused

2 General Yes 2
exchange file

7 APL save file | Yes 7

8 APL internal | Yes 8
data

9 Record 1/0 | Yes 9
file

B9 Basic Yes 9
exchange

10 APL internal | No 365
data

11 BASIC save | Yes 11
file

12 BASIC KEYS | Yes 12
file

15 APL mixed No 370
record file

21 Function file | Yes 21

22 Feature file Yes 22

23 IMF file Yes 23

24 Diagnostic Yes 24
file

26 APL continue | No 364
file

Diskette-to-Tape Copy 35
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Chapter 7. Tape-to-Tape Copy

The tape-to-tape copy functions copies an entire input tape to an output tape
or copies a selected single input file to an output file. When the entire tape is
copied, the function marks the output tape exactly the same as the input tape
was marked. When a single file is copied, you must mark the output file
before the copy operation is started.

OPERATION
The tape-to-tape copy function is loaded via the link command and is on file 5

on the IBM-supplied tape cartridge or diskette. The file name is TTCOPY.
After the function is loaded, the following is displayed:

TePE TO TaAPE COPY FUNCTION

SELECT DESTRED COPY OPTION
ODPTIONS ARE:

Lo COpryY ONE FILE
a0 COPY Al FILES

T

-

SELECT OPTION, PRESS EXECUTE

Enter a 2 to copy the entire input tape to the output tape. Enter a 1 to copy a
single selected input file to an output file. When you select a single file to be
copied, the following is displayed:
HOW MadyY TAPE DRIVES WILL YOU BE USING
OPTIONS ARE:

Lo ONE TaPE DRIVE
20 TWD TAPE DRIVES

SELECT OPTION, PRESS EXECUTE

Enter a 1 or 2 to select the number of the tape drives.

One-Tape-Drive Copy
If you select the one-tape-drive option, the following is displayed:
THEERT TAPE BEING COPIED FROM
INTO SELECTED TAPE DRIVE

ENTER DRIVE MUMBER, PRESE EXECUTE Tape-to-Tape Copy
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Enter a 1 to select tape drive 1 (built-in) or a 2 to select tape drive 2
(auxiliary). Then insert the tape cartridge used for input into that drive, and
press the EXECUTE key.

If you are copying a single file, the following is displayed:

EHTER FILE MUMBER TO RBE COPIED FROM
ENTER FILE NUMBER TO RE COPIED TO

Enter the file number you want to use. The file number can be up to three
numeric digits.

On a one-drive copy, the function reads data from the input tape file into the
system’s read/write storage. When the read/write storage is filled or all the
data is read from the input tape, the following is displayed:

THGERT TaPE BEING COPTED TO

PRESE EXECUTE TO CONTIMUE

You should now remove the tape cartridge used for input from the drive. Then
insert the tape cartridge to be used for output and press the EXECUTE key. If
the input tape file and the output tape file are on the same tape cartridge, just
press the EXECUTE key. The data in read/write storage is then written to the
output tape file, and, if more data exists on the input tape file, the following is
displayed:

THEERT TAPE BETMG COPIED FROM

PRESS EXECUTE T COMNTINUE

You should now remove the tape cartridge used for output from the drive.
Then insert the tape cartridge used for input and press the EXECUTE key. If
the output tape file and the input tape file are on the same tape cartridge, just
press the EXECUTE key. The function then reads the input file into read/write
storage.

This procedure (reading, changing tape cartridge, writing, and changing tape
cartridge again) continues until all data is copied. When the copy is completed,
the following is displayed:

TaPE COPY COMPLETED

OPTIONS ARE:

1o RESTART COPY FUMNC
0 RETURN TO THE SY%H

ENTER OPTION, PRESS EXECUTE



Two-Tape-Drive Copy
If you selected the two-tape-drive option, the following is displayed:

COPTED FROM

DEIVE

BELMEG
TaPE

INGERT TP
THTO BELECTED

ENTER DRIVE MUMBER, PRESS EXECUTE

COPTED TO

DRIVE

RETNG
TaPE

THEERT TaPE
INTO BELECTED

EMTER DRIVE NUMBER, PRESS EXECUTE

Enter the number of the tape drives you want to use for input and output.
Enter a 1 for tape drive 1 (built-in) or a 2 for tape drive 2 (auxiliary). If you

enter the same tape drive number for the input tape drive and the output tape

drive, the function defaults to a one-drive option.

If you are copying a single file, the following is displayed:

ENTER FILE NUMBER TO BE COPIED FROM

TLES MUMEBER TO BE COPIED TO

ENTER F

Enter the file number you want to use. The file number can be up to three
numeric digits.

When the copy operation is completed, the following is displayed:

TaPE COPY COMPLETED

OPTIONS ARE:
FUNCTION

BYETEM

COPY
T THE

Lo RESTART

2 BRETURN

CUTE

ENTER OPTION, PRESS EXE

Tape-to-Tape Copy
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Hints

When entering a file number, you can start the number in any position. Up
to four digits may be entered for the file number. -

On a file-to-file copy, the output file must be marked. If the output file
contains data, an error message is displayed.

On a file-to-file copy, make sure the output file is large enough to contain
all the data from the input file.

Make sure the file you are copying to does not contain valuable data.
When a complete tape is copied, an error message is displayed if file
number 1 is marked. If you continue when this error occurs, the output tape

is re-marked and the orginal data on the tape is lost.

Make sure the correct tape cartridge is in the drive you specify for input and
output.
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Chapter 8. Diskette Compress

As a result of the marking, dropping, freeing, and re~marking of files, unused
sectors can exist between extents for files. The function of diskette compress
is to place all unused sectors into one area. To do this, the function rewrites
all files on the diskette as close to cylinder O {beginning of the diskette) as
possible. The first file on the diskette that has unused space before it is
rewritten starting at the end of the preceding file or at the end of the label
area. The next file is then rewritten starting at the end of the first file that was
rewritten. This continues until all files on the diskette are moved ahead as
close to the preceding file as possible. Any unused space that existed
between files is removed. This space now exists at the end of the diskette and
can be used for additional files.

Note: Diskette compression is performed automatically when

diskette-to-diskette copy is used to copy an entire diskette.
OPERATION

Diskette compress is loaded by the link command and is on file 6 on the

IBM-supplied tape cartridge or diskette. The file name is COMPRESS. After
the function is loaded, the following is displayed:

THIS TH THE COMPEE

Fraey o

TOCONT IHUE

After the EXECUTE key is pressed, the following is displayed:

SELECT DRIVE YO WILL BE USTHEG

LD DTSKETTE &Ml PRE

FA B CUTE

Diskette Compress 41
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Enter a 1, 2, 3, or 4 to select the diskette drive you will be using. Insert the
diskette you want to compress in that drive, then press the EXECUTE key. The
function now moves all the files. After all files have been successfully moved,
the following is displayed:

COMPRESS COMPLETE
OPFTIONS ARE:

1 RESTART FUNCTIC
2ORETURN TO SYSTE

FHTER OPTION HUMBER AND PRESS EXECUTE

Hints

. A diskette read or write error can prevent successful completion of the
compress function and could make the file that had the error unusable.
After the error occurs, a message is displayed indicating whether the data
has been restored to its original address.

. The files on a format 9 (1024-byte sector) diskette cannot be compressed.
. The diskette-to-diskette copy function also compresses the output diskette.

When a header label error occurs, an attempt is made to restore the data
back to the original location. A message is displayed indicating whether the
data was restored. However, the data in the file is not usable because of
the header. The diskette recovery function can be used to carrect the
header and thus recover the data in the file.



Chapter 9. Label Display

The label display function displays the diskette volume label, diskette ERMAP
(error map) label, or diskette and tape file header labels. The contents of these
labels are displayed and can also be printed.

A current record of the label information is helpful if a read error occurs on the
diskette or tape label. The diskette and tape recovery functions request
information to construct a new label. All the information requested by the
recovery functions is available from the label display function output.

Labels on any diskette that is access-protected cannot be displayed.

OPERATION

The label display function is loaded by the link command and is on file 7 on
the IBM-supplied tape cartridge or diskette. The file name is LDISPLAY.

After the function is loaded, the following is displayed:
SYSTEM LAREL DISPLAY OPTIONS aRE:
Lo DISEPLAY FROM TAPE
20 DISPLAY FROM DISKETTE
S0 RETURN TO SYSTEM

ENTER OPTION NUMBER, PRE!

BB CLITE

Enter a 1 to display tape labels, a 2 to display diskette labels, or a 3 to cancel
the function and return to the language. The abbreviations used in the label
displays and printouts are shown later in this chapter.

Display Tape Labels

The following is displayed when the display tape labels option is selected:
TaPE LABEL DISPLAY OPTIOND ARE:

Lo DISPLAY Ta&PE HEADER

2. DESPLAY FROM LIS

Ao RETURN TO SYSTEM

LAREL (5
KETTE

ENTER OPTION NUMBER, PRESS EXECUTE
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Enter a 1 to display tape header labels, a 2 if you want to go back and display
diskette labels, or a 3 to return to the system. When a 1 is entered, the
following is displayed:

DISPLAY TAPE HEADER LAREL{S)
EMNTER DISPLAY STATEMENT D P s, B
e--DRIVE NUMBER 1 OR 2.

PRINT LABEL? (0=ND, 1=YES, OR Z=alT0l,
P TLE RANGE : FIRST FILE,LAST FILE

OR ENTER O TO STOP

AND THEN PRESS EXECUTE

The first parameter selects the tape drive. Enter a 1 to select tape drive 1
{built-in) or a 2 to select tape drive 2 (auxiliary).

The next parameter specifies whether you want the labels printed or just
displayed. Enter a O to display the labels. Enter a 1 or 2 to print the labels on
the printer. When a 1 is entered, the function stops after each label is printed;
you must press the EXECUTE key to have the next label printed. When 2is
specified, the function does not stop until all labels are printed. Pressing the
ATTN key causes the printing to stop.

The next two parameters specify the beginning and ending file numbers. The
file numbers can be up to three digits. Only the beginning (FIRST FILE) file
number need be entered if only one label is to be displayed.

A comma must be entered between the parameters. After all the parameters

are entered and the EXECUTE key is pressed, the labels on the tape in the
selected tape drive are displayed and printed if print is specified.

Display Diskette Labels
The following is displayed when the display diskette labels option is selected:
DISKETTE LAREL DISPLAY OPTIONE ARE:
1. DISPLAY ERMAP LAREL
20 DIESPLAY VOLUME LAREL
. DIEPLAY DISKETTE HEADER LARELCS)
W, DIGPLAY FROM TaPE
B, RETURM TD SYSTEM
FHTER OPTION NUMBER, PRESS EXECUTE

Enter a 1, 2, or 3 to select the type of diskette labels you want displayed.
Enter 4 if you want to display a tape label, or a 5 to return to the system.



Display ERMAP Label
The following is displayed when the display ERMAP label option is selected:
DIEPLAY ERMAP LAREL
EMTER DYISPLAY STATEMEMT . p

[--DRIVE MUMBER L, 20 3, OR W2,
P FRINT LaBELY (0=N0 OR 1=YED)

OR ENTER O TO &TOP
AN THEN PRESE LOUTE

Enter the diskette drive number followed by a comma. Enter a O if the label is
to be displayed, or a 1 if the label is to be printed. When the EXECUTE key is
pressed, the ERMAP label on the diskette in the selected diskette drive is
displayed and printed if print is specified.

Display Volume Label
The following is displayed when the display volume label option is selected:
DIEPLAY YOLUME LAREL
FRTER DISPLAY STAHTEMEMT I, F

pe-RIVE MUMBER (1, 2, 3, OR 4,
Po-PRINT LABELY (0=N0 OR L=VES)

OF EWMTER O TO STOP
Arle THEM PRESS EXECUTE

Enter the diskette drive number followed by a comma and a O if the label is

just displayed, or a 1 if the label is to be printed. When the EXECUTE key is )
pressed, the volume label on the diskette in the selected diskette drive is

displayed and printed.

Display Diskette Header Labels

The following is displayed when the display diskette header labels option is
selected:

OIGPLAY DISKETTE HEADER LARELCS)
EMTER DISPLAY STATEMENT 0, P s, HiHR

€l

D= TRTYE HUME
- THT LAREE
o FTLE RAI

AL

OF ENTER O TO
Ml THEM FRE
Labet Display
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The first parameter selects the diskette drive. The next parameter specifies
whether you want the labels printed or displayed. Enter a O to display the
labels. Enter a 1 or 2 to print the labels on the printer. When a 1 is entered,
the function stops after each label is printed; you must press the EXECUTE key
to have the next label printed. When 2 is specified, the function does not stop
until all labels are printed. Pressing the ATTN key causes the printing to stop.

The next two parameters specify the beginning and ending file numbers. The
file numbers can have up to four digits. Only the beginning (FIRST FILE) file
number need be entered if only one label is to be displayed.

A comma must be entered between the parameters. After all the parameters
are entered and the EXECUTE key is pressed, the labels on the diskette in the
selected drive are displayed and printed if print is specified.

DISPLAY FORMAT

The IBM Diskette General Information Manual, GA21-9182, provides detailed
infarmation on each of the fields in the diskette ERMAP label, volume label,
and file header label. The following is a list of abbreviations used for the
displays and printouts.

Abbreviation Meaning

FLDNAME Name of the field in the label
P Position of the field in the label
LNTH Length of the field in bytes

CONTENTS Contents of the field

ERMAP Label

46

The ERMAP label contains information about the number and location of any
defective cylinders on the diskette. The following is a list of abbreviations used
for the ERMAP label.

Abbreviation  Meaning

LABLID Label identifier (ERMAP)
DEFCYL No defective cylinder indicator
or first defective cylinder number
DEFCYL No second defective cylinder indicator
or second defective cylinder number
DEFECT Diskette defect indicator
DRTIND Error directory indicator
ERRDRT Error directory



Volume Label

The volume label contains information about the format of the diskette.

following is a list of abbreviations used for the volume label.

Abbreviation

LABLID
VOLID
ACCESS
SYSID
OWNRID
LBLXTN
VOLSRF
XTNTAR
SPLREQ
PHYRLN
PHYRSQ
LBLSTD

Meaning

Label identifier and fabel number (VOL1)
Volume identifier

Accessibility

System identification

Owner identification

Label extension indicator

Volume surface indicator

Extent arrangement indicator

Special requirements indicator

Physical record length of available space
Physical record sequence code

Label standard version

Diskette File Header Label
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The

The diskette file header label defines the contents and format of the associated
diskette file. The following is a list of abbreviations used for the diskette file

header label.
Abbreviation

LABLID
FILEID
BLKLNG
RCDATT
BOE
PHYRLN
EOE
RBLKFT
BYPASS
DSSRTY
WRTPRT
XCHGTP
MLTVOL
VOLSQ#
CRDATE
RCDLNG
OFFSET
EXDATE
VFYCPY
DSORG
EOD
SYSCOD
FILTYP

Meaning

Label identifier and label number (HDR1)
Data set identifier

Block length

Record attribute

Beginning of extent
Physical record length

End of extent

Record block format
Bypass indicator

Data set security
Write-protect indicator
Exchange type indicator
Multivolume data set indicator
Volume sequence number
Creation date

Record length

Offset to next record space
Expiration date

Verify /copy indicator

Data set indicator
End-of~-data address
System code

File application type

Label Display
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Tape File Header Label

The tape file header label defines the contents and format of the tape file.

following is a list of abbreviations used for the tape file header label.

Abbreviation

FILTYP
FILE#
FLSZKB
SEQREL
EOD
FILEID
BASTMT
BASKEY
APLMSP
APLWS1
APLSV!
APLWS2
APLMSZ
APLMXL
APLMX#

Meaning

File type

File number

File size in K~bytes

Sequential relocate indicator

End of data

File identification

First and last BASIC statement number

BASIC keys

APL read/write storage starting address
Length of the first half of the user's workspace
SVI starting address

Length of the second half of the user's workspace
Machine size

Maximum logical record length

Maximum logical record number in the file

The



Chapter 10. Diskette Recovery

The diskette recovery function allows you to read a file when a read error
occurs on the volume label (errors 015, 024, 025), header label (errors 015,
038), or data portion (error 017) of the file. The function saves as much of the
data on the file as possible. The function can be used to recover data from the
following file types:

02 General exchange
08 APL internal data
09 Record I/0

The diskette recovery function can be used on labels for all file types.

Note: To ensure a successful recovery from a read error on a label, you should
have a current record of the output from the label display function (see Chapter
9). This record provides the information needed to reconstruct the label. You
should also make sure you have room for one more header label on the
diskette.

OPERATION
The diskette recovery function is loaded by the link command and is on file 8

on the IBM-supplied tape cartridge and diskette. The file name is DRECOVER.
After the function is loaded, the following is displayed:

DISKETTE RECOVERY FUNCTION
DPTIONSG ARE:
L VOLUME LAREL RECOVERY

2. HEADER LARE
X, DATA FILE

ENTER OPTION NUMBER AND PRESHE EXECUTE

After the option is selected, the following is displayed:
ERTER DRIVE MNUMBER
THNSERT DISKETTE INTO SELECTED DRIVE

PRESS EXECUTE

Diskette Recovery 49
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After the diskette drive number is entered and if option 2 or 3 was selected,
the following is displayed: k

ENTER FILE NUMBER

PRESE EXECUTE

After the file number is entered, the function begins the recovery procedure.

Volume Label Recovery

The function attempts to read and check the volume label. If the label is found
to be error free, an error message is displayed. If an error is found, the
function requests the following information to create a new volume label:

« Label area extended indicator {valid entries are blank, 1-9) (LBLXTN)
« Volume surface indicator (valid entries are 1, 2, or 2D) (VOLSRF)

« Length of physical record (valid entries are blank for 128, 1 for 256, or 2 for
512) (PHYRLN)

« Physical record sequence (valid entries are blank, 1-13) (PHYRSQ)

The function uses default values for the other fields in the label. The new label
is then written on the diskette. If the new label cannot be written without
error, an error message is displayed. If the new label is written without error,

the recovery is complete.

You can check if the volume label you created contains valid data. To do this,
perform the volume label recovery option again. If error code 278 occurs, the
label contains valid data. If the function requests information to create a new
volume label, the information you supplied for the first volume label was not
valid.

If recovery was successful, you should copy the data from the diskette that
had the error to another diskette. Then initialize the diskette that had the error.
If an error occurs on the initialize function, the diskette should not be used.



andef Label Recovery
The function attempts to read the header label. If the label can be read, an
error message is displayed. If an error is found, the function requests the
following information to create a new header label:
« Block length (BLKLNG)
« Record attribute (RCDATT)
+ Beginning of extent (BOE)
« End of extent (EOE)
- Exchange type indicator (XCHGTP)
+ Record length (RCDLNG)
« Offset to the next record (OFFSET)
~+ Data set organization indicator (DSORG)
« End of data (EOD)
« File type (FILTYP)
The function then tries to write the new label over the label causing the error.
If the label can be written without error, recovery is complete. If an error
occurs, the function requests a file number to write the new label. The
function then writes the new label at the new location.
You can check if the header label you created contains valid data. To do this,
perform the header recovery option again. If error code 284 occurs, the label
contains valid data. If the function requests information to create a new header
label, the information you supplied for the first header label was not valid.
When recovery is complete, you should copy the data from the diskette that

had the error to another diskette. Then initialize the diskette that had the error.
If an error occurs on the initialize function, the diskette should not be used.
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Data File Recovery

This function reads the file until the sector that caused the error is found. The
function then deletes the sector or writes blanks in the sector. Since the sector
can contain data from more than one record, all records (in preceding and
following sectors) with data in the sector with the error is lost.

If the function is successful in writing over the error, the recovery is complete.
If an error occurs when the function is recovering data from a type 2 or 8 file,
an error message is displayed. If an error occurs when the function is
recovering data from a type 9 file, the following is displayed:

OPTIONSG:

Lo RESTART FUNCTION
20 RETURN TO SYSTEM
S0 DONTINUE WITH FUNCTION

ENTER OPTION MHUMBER ANl PRESS EXECUTE

RECOVERY ERROR 293

When option 3 is selected, the file is copied to another file. You can select a
file to which the file that caused the error will be copied. The two files may be
on the same diskette or different diskettes. This copy is similar to the
diskette-to-diskette copy described in this manual. The function issues
prompting messages to assist you in doing the copy.

When recovery is complete, you should copy the data from the diskette with
the error to another diskette. Then initialize the diskette that had the error. If
an error occurs on the initialize function, the diskette should not be used.



Chapter 11. Tape Data Recovery

The tape data recovery function is used to read a file when a read error occurs.
The function saves as much of the data in the file as possible. The function
works on the following file types:

01  General exchange

02 General exchange or BASIC source
03 BASIC source

08 APL internal data

QPERATION

The tape data recovery function is loaded by the link command and is on file 9
on the IBM-supplied tape cartridge or diskette. The file name is TRECOVER.

After the function is loaded, the following is displayed:

TAPECDATA RECOVERY FUNCTION
ENTER DRIVE NUMBER

Enter a 1 to select tape drive 1 (built-in) or enter a 2 to select tape drive 2
(auxiliary). Press the EXECUTE key. The following is then displayed:

DATA I8 RECOVERED FROM FILES HAVIMG TAPE READ ERRORS.

SHET,

FILE TYPES 01. 02, 03, AND 08 CaAN BE PROCE!

LOAD CARTRIDGE WITH READ ERRORS IN TaAPE UNIT.
ENTER FILE NUMRBER (UP TO 3 DIGITS) AND PRESE EXECUTE.

Insert the tape with the read errors in the selected drive. Enter the file number
of thev file with the errors. Up to three digits can be entered for the file
number. '

Tape Data Recovery
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The recovery function reads the file until the record that caused the read error
is found. The function then writes blanks in the logical record with the error.
If the record cannot be written back without error, all the data in the physical
tape record (512 bytes) will be lost. Because the physical tape record may
contain part of logical records from the preceding and following physical
records, these logical records are lost also. For example:

Physical

Record 1 | 2 | 3
l T | I 1 |

Logical 1 2 3 4 5

Record

Error occurs here.

Correcting the error in logical record 3 will cause logical records 2, 3, and 4 to
be lost.



Chapter 12. Tape Header Recovery

The tape header recovery function is used to recover the data from a file when
an error occurs while the header label is being read. The header label contains
information that defines the file. The function works on headers for all files.

Note: To ensure a successful recovery from a read error on a header label, you
should have a current record of the output from the label display (see Chapter

9). This record provides the information needed to reconstruct the tape header
label.

OPERATION
The tape header recovery function is loaded by the link command and is on file
10 on the IBM-supplied tape cartridge or diskette. The file name is
HRECOVER. After the function is loaded, the following is displayed:

TaPE HEADER RECOVERY FUNCTION

THESERT TaPE WITH HEADER CRC ERROR INTO SELECTED

ENTER DRIVE NUMBER

PRESS EXECUTE

Insert the tape with the read errors in a tape unit. Enter a 1 to use tape drive
1 (built-in) or enter a 2 to use tape drive 2 (auxiliary).

The recovery function reads the tape until the header that caused the read
error is found. The function then requests the following information to create a
new header:

— File type (FILTYP)

— File size in K-bytes (FLSZKB)

— Sequential relocate indicator (SEQREL)

— End of data (EOD)

— First and last BASIC statement number (BASTMT)

— BASIC keys (BASKEY)

— APL read/write storage starting address (APLMSP)

— Length of the first half of the user's workspace (APLSV1)

— SVI starting address (APLSVI)

— Length of the second half of the user’s workspace (APLSV2)

— Machine size (APLMS2Z)

— Maximum logical record length (APLMXL)

— Maximum logical record number in the file (APLMX#)

DETVE

Tape Header Recovery
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The function then tries to write the new header over the header that caused
the read error. If successful, the recovery is complete. If an error occurs, a
message is displayed. This message gives you the option of copying the files .
from the tape with the read error to a different tape.

If you select the copy option, the function issues prompting messages to aid
you in doing the copy. The file with the read error and all following files are
copied to the other tape. The output tape is marked during the copy opetation
starting at the file copied to. For example, if a tape had 6 files and file 4 had &
bad header, files 4, 5, and 6 would be copied. These three files could be
added to another tape that already had 10 files. Files 11, 12, and 13 on the
output tape would be marked as the data was being copied to the tape.



Chapter 13. Diskette Sort Feature

The Diskette Sort feature is optional on the IBM 5110. This feature allows you
to change the order of the records in a file by doing a record sort or an
address out sort. (The Diskette Sort feature is also referred to as sort.)

The record sort option creates a new file with the records in the sorted order.
The address out option of the sort creates a file that contains the address of

the records in the sorted order. The sort operates faster when an address out
file is used because it does not have to write all of the records on the output

file. Also, a smaller file can be used for output because the file contains only
the addresses and not the data.

The Diskette Sort feature does not have to be loaded from tape or diskette

before it is used. To execute sort use the )SORT (for APL) or UTIL SORT (for
BASIC) command. You can also execute sort by using the procedure file from
APL or BASIC. The use of the procedure file is discussed later in this chapter.

The remaining information on sort is divided into the following main topics:

Introduction to  Gives an overview of why
sort you would want to sort

Files Defines the characteristics
of the files used by the
sort program

Statements Gives the syntax and a
definition of each of the
statements used by the sort
program

Operation Explains how to use the
sort program and shows the
displayed messages

Additional Discusses performance considerations
Information and programs to determine work file size

Diskette Sort Feature
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INTRODUCTION TO SORT

The following is an example of how you could use the sort program to prepare
a report. The files and the report are described first. The actual sort
statements are shown when the sort statements are discussed.

For this example, assume that you have a file, named MASTER, that contains a
record for each of your customers. Each record has the customer number and
name, the sales representative, the year-to-date (YTD) sales, and other
information about the customer. The customer number has six digits. The first
four are the customer identifier, and the last two are the sales territory
associated with the customer. Assigning the customer numbers this way
allows you to summarize your sales by territory easily. This file could have
been created by an APL or BASIC program and would look like this if it were
formatted and printed:

Customer YTD Sales

Number Sales Rep Customer Name

L3EL01 GO0.00 CLalR  SMITH LUMBER WEST
133102 SBR0.00 MEL SMITH LUMBER EAST
231101 00,00 CLaAalrR R AND I PUMPS
SETPHAZ GO0, 00 DON DaMs FLOWERS
A03ao2 QU000 DON SaMS BOOKS

FHPL0 L#00.00 MaRTY  NORTHWOOD BOATES
WOTL00 100.00 CLATR  NORTHLAND CARS
BETL0L 1000,00 CLAalR K AND K WHOLESALE

S0EY0R2 - 100,00 DON SUNSHINE FLODRS
SENLOL 000,00 MARTY  DONG WORLID

Positions 1 through 4 are the customer identifier; positions 6 and 6 are the
sales territory. Position 7 is the sign position for the YTD sales in positions 8
through 14. The sales representative is in positions 15 through 19. The
customer name is in positions 20 through 36. Positions 37 through 128 are
used for additional information. There are 1000 records in the file. The file is
file 1 on a diskette in drive 1 and is named MASTER.



As you can see, the file is in ascending order by customer number. Now
assume you want to print a report that shows by territory and sales
representative the YTD sales for each customer. You want the customers
within each group to appear in descending order of YTD sales on the report.
The sort program allows you to use up to six different fields to determine the

order of the records. Such a report could look like this:

Sales YTD Customer
Terr Rep Sales Number Customer Name
0l CLalR 1a00.,.00 LT ! 01 K ANl K WHOLESA&LE
NN, 00 1 33101 SMITH LUMKRER WEST
00,00 230101 Roanl o PUMP
100,00 WO?101 NORTHLAND Ga
ni MARTY 2000.,00 SE0L0 LONG WORLD
1700.00 X&HPL0L NORTHWOOD BDATS
na HON SEOL 00 A03802 GAMG BOOKS
GO0 .00 2RTEHNR LG FLODWE RS
=~ 400,00 SoutoR SUNSHINE FLOORS
n: MEL. S830.00 133102 SMITH LUMEBER EASTYT

The first column of the report shows the territory. The next column is the sales
representative. The next three columns show the YTD sales, customer
numbers, and customer name in order by the YTD sales. The highest YTD
sales for each sales raepresentative is shown first.

You must write an APL or BASIC program to print this report. But first you
must sort the file to get the records in the order they are to appear on the
report. The sorted file is named SALES. The examples used in this chapter
deal with sorting the MASTER file to get the SALES file. The following shows
the order of the records in the SALES file:

Customer YTD Sales

Number Sales Rep Customer Name

WETIOL 1000,00 CLAIR K aND K WHOLESALE
133101 00,00 CLATR  SMITH LUMBER WEST
231101 900.00 CLAILR BEoAaND I PUMPS
WO71L01 100,00 CLAIR  HNORTHLAND CARS
HEH0101 2000,00 MARTY DONS WORLD

‘M #1011 1700,00 MARTY NORTHWOOD RBOATS
A0xg02 B0, 00 DON SAMS BOOKS

2087502 400,00 DON DANS FLOWERS
HOBYPOR 100,00 DON SUNSHINE FLOORS
133102 830.00 MEL SGMITH LUMRBER EAST

Diskette Sort Feature
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The sort program uses an input, output, and, for some sort jobs, a work file.
All files must be diskette files. The program reads the records from the input
file. The sort fields (fields of the record that are used to determine the order of
the records) and the location of the record in the input file (addresses) are
called keys. The keys are stored in the system. The sort program uses the
same area of the system that APL uses for its workspace or that BASIC uses
for its work area to store the keys. This part of the system is called the read
and write storage (R/W storage).

When a large input file is sorted, more space may be required to store the
keys than is available in R/W storage. The work file is used to provide the
additional space.

The sort program fills R/W storage with keys, and the keys are sorted. The
sorted keys are then written on the work file. The sort program reads the
complete input file in this manner. After all input records are read, the program
does a final sort on all the keys.

In the standard sort, the program uses the sorted keys to read the input file
again. This time the records are read from the input file and are written to the
output file. Thus the input file remains in the original order, and the output file
is in the sorted order.

Master . Sales

- Sort Utility ] ':]
o and o

' R/W Storage '

Input Output
File File

[ —
1

Work File

If an address out sort is specified, the program uses the sorted keys to write
the location of the input record to the output file. Thus the output file (address
out file) contains a 4-byte binary logical record number (relative record number)
for each of the records in the input file.

You can then read the relative recaord numbers from the address out file and
use them to directly access records from the input file.
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For example:

Relative Record Number

Master File/,\

1 2 3 4 5 )
Dan Mel Jerry Bill Glen \
rd

Master file remains
in the original order.

Address Out File

Sorted relative record
numbers can be used to
access the master file

in ascending order.

The following statements might be used in a program to access a file in order
using the record numbers in the address out file:

00Z0 OPEN FILE FLL, 080, 1, "NaMES ', ALL
0040 OPEN FILE FLZ, D80, 2, "Aanis0oRr T "IN
0050 READ FILE US I 5(3 ey (] ’ l L, R

QOAD FORM Bl

G070 READ FILE FLi, REC=R,A®

<«
€

<
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Input File
The input file must be a record 1/0 (type 9) data file created on the IBM 5110.
Record /0 data files created on other devices may be used if the

characteristics are the same as those of the 5110 files. If the characteristics
are not correct, one of the following error codes will result:

Error Meaning

336 The block length for a blocked-spanned
file does not equal the sector size.

342 A multivolume file cannot be used.

344 The input file exchange type is not supported.

345 A variable-length logical record cannot be used.

355 The diskette file expiration date is not blank.

All diskette formats except format 9 (1024-byte sectors) can be used for this
file. The file can have either sequential or random organization. The records
can be any valid length and can be blocked-spanned or unblocked-unspanned.
In an unblocked-unspanned file, one record is written on each sector. The

records cannot be longer than the size of the sectors. If they are shorter, the
additional space in the sector is unused.

Space Not Used in the Sector

100-Byte Record | 28 Bytes | 100-Byte Record | 28 Bytes|100-Byte Record | 28 Bytes

/
\— \* 128-Byte Sectors

For a blocked-spanned file, the records span the limits of the sectors. For
example, if you have a sector size of 128 bytes and a record size of 100 bytes,
the first record and 28 bytes of the second record are written on the first
sector of the file.

100-Byte Record | 100-Byte Record | 100-Byte Record |

¥ \ LJ L
\\——— 128-Byte Sectors /
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Output File

The file used as an output file by the sort program must be a marked, unused
file. When you are using blocked-spanned input files:

+ After a standard sort is completed, the output file has the same
organization, logical record length, and record format as the input file.

« After an address out sort is completed, the output file has a
blocked~spanned format with a record length of four.

When you are using unblocked-unspanned input files, you can only do an
address out sort. In this case, the output file has a blocked-spanned format
with a record length of four.

Output File Size for Blocked-Spanned File
The marked size of the output file in a standard sort for blocked-spanned
records must be equal to or larger than the input file. This allows all the
records from the input file to be written to the output file after they are sorted.

Output File Size for Address Out File

The marked size of the output file in an address out sort for blocked-spanned
or unblocked-unspanned input file is computed as follows:

K-bytes = (number of records in the input file)
256

Use the next K larger file size.
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Work File

Some sort jobs do not need a work file. However, if the storage needed to do
the sort is greater than your system’s R/W storage size, your sort job needs a
work file. You can determine approximately how large the work file must be
by using the charts in Appendix A. Because these charts do not show all
possible combinations, a formula is shown later in this chapter for that
purpose. The charts assume you have no IMFs loaded and you are not using a
procedure file. IMFs and a procedure file use part of the system's R/W
storage.

How To Use Work File Size Charts

Charts are provided in Appendix A for all system R/W storage sizes and all
work file diskette sector sizes. Use the chart that matches your system and
diskette.

Across the top of each chart are the sort control field sizes. The size of the
control field is the combined length of all the fields used to determine the sort
order. Down the left side are the number of records in the file. The numbers
in the chart show the approximate minimum size for the work file in K-bytes.
If your exact sort field size or number of records does not appear in the chart,
use the next higher value to make sure that you have a large enough work file.
A zero entry in the chart means that a work file is not needed. Also, a work
file is not needed if fewer than 100 records are sorted.

The numbers that appear on the extreme right side of the chart are diskette
format numbers. The lines in the chart show the maximum capacities at which
that format diskette can be used. Your work file size must appear above the
line for the diskette format you are using.

Diskette Sort Feature 63
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For example, assume you have a 16K system with a 128-byte diskette sector
size and format 1. You would use the following chart from Appendix A.

SYSTEM SIZE= 16K
WORK FILE SECTOR SIZE= 128

MASK LENGTH

RECORDS 4 8 12 16 20 24 28 32 36 40 U4 4B 52 56 60 64
250 o o o o o 0 9 12 12 17 17 17 17 17 17 33
S00| 0 00 9 12 1% 17 34 U4 BU L6 b6 b6 66 bb 646 128
7500 7 11 13 34 M0 S50 S0 66 &6 96 96 96 98 98 98 1901

1000 9 14 34 U6 Su &6 66 B6 84 128 128 128 128 128 128[252

15001 2 ) HO0 66 7B 98
2000 34 S &6 88 104 128
2500 42 66 82 108 130 160
3000| S0 80 98 130 154 192
3500 98 92 112 150 180 222
S5000| 82 130 160 214)256 316
TS00[ 122 19u 238 (320 382 47y
10000 |160[256 316 w26
15000[240] 384 47y
20000318
30000 47s

1378 4

Y

For our example, the records have a 15-position control field with 1000
records in the file. We must use a 16-position control field because the chart
does not show a 15-position control field. From the chart you can see that a
work file of at least 46K would be required.

The work file must be a marked, unused file. When the sort is finished, the
program displays a message to indicate work file usage. Then the program
marks the work file as an unused file.

Control File

The control file contains sort statements. The sort statements are read from
the control file each time the sort program is executed, eliminating the need to
rekey the sort statements. The sort statements for a given sort ars identified
by the sort group name parameter in the sort group name statement.

64
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You can write an APL or BASIC program to create the control file. Two simple
methods of creating a control file are shown later. Any diskette format except
format 9 can be used for the control file. The control file must:

« Be a record 1/0 data file
+ Have blocked-spanned records
« Have a logical record length of 64
The sort statements for each sort group must be written on the control file in
the same order as they are specified for the sort program. The order of the
statements is:
1. Sort group name
2. Comment (optional)
3. SORT
4. MASK
5. ALTS (optional)
6. WORK (optional)
Each group of sort statements must have a unique name specified for the
sort-group-name parameter of the sort group name statement. Up to 150 sort
statements can be in a single group on a 16K system; more statements can be
used with a larger system. The amount of R/W storage available determines
the number of statements that can be in a sort group. The sort-group-name is
used to retrieve the correct group of sort statements from the control file. The
sort statements are read from the control file by a FILE statament.
The following is the sort group for our exampte.
WL S
REORT CUSTOMER FILE RBY TERRITORY, SaALES REF AND YTD SaLES
SORT 1L, MASTER. L, 1, 80LES, 2

MASK 5, 2,6, 15, 5,4,7,8.10
WORK 2,1
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How to Create A Control File

66

| !
LoMasTER, L, 1, 84k

The following are two methods of creating the control file. One method uses
APL, the other BASIC. Both methods create a file named CONTROL on file 1
on diskette drive 1.

APL: Use the following APL statements to create the control file for our
example.

1001 To={CONTROLY TYPE=L'

Statement 1 offers a shared variable called OUT. Statement 2 assigns the
open parameter string to the shared variable. Statement 3 is repeated for each
sort statement you want to write on the file. Statement 4 closes the file.

BASIC: Use the following steps in BASIC to create the control file for our
example.

CUSTOMER FILE BY TERRITORY, SaLES REP a4l ¥YTh

ALES, 2

I I I T < P U

1.1 [svo "ouT?

2. QUTs QUTE

3. OUTeAUT #xGALES'
3.

3.

3.

3. OUT¢ART WORK 2,1°
4, OUT&0

1.

2. 3

2.

2. Q0305

2, 000

2, 00H0:

3. EaVE

Statement 1 allows you to enter data from the keyboard into the work area.
Statement 2 is the data for the sort statements. Enter each line after the line
number and colon are displayed. Statement 3 writes the data from the work
area on the file.

DUTe&UT " 2S0RT CUSTOMER FILE BY TERRITORY. S5aALES REP AND YT IALESS
OQUT &N SORT 1L, MASTER, 1,1, 8ALES, 27
DUTeAUT " MASK S5, 2,6, 15,59,4,7, 8,07

GallEs



STATEMENTS

The sort statements may be entered from the keyboard or read from a control
file. The sort statement length must not exceed 64 characters. Spaces are not
allowed within or between the parameters of sort statements. If a space is
found, error 302 is displayed. Also blanks (spaces) must follow the last
parameter; if they do not, error 304 results. An exception is that a comma may
follow the last parameter of an ALTS statement.

The six types of sort statements and their order of entry are:

-

Sort group name statement (required only with controi file)
Comment statements (optional only with control file)
SORT statement

MASK statement

ALTS statement (optional)

S o bk w N

WORK statement (optional)

FILE Statement

A FILE statement is entered from the keyboard or read from a procedure file.
The FILE statement specifies where the control file is located and which sort
group to read. The command syntax is:

FILE sort-group-name, control-file-number, [control-filename],
drive-number

where:

sort~group~-name, is the name of the sort group. This name must
be the same as the name given in the sort group
name statement you want.

control-file-number, is the file number of the control file. A maximum
of four digits can be used.

control-file-name, (optional) is the name assigned to the control file.
A maximum of 17 characters can be used. If the
name is not used, the comma must still be
entered.

drive-number is the control file digskette drive number. The

valid entries are 1, 2, 3, or 4.

For our example, assume you created a control file on file 5 and that the file is
called EXAMPLE. The file statement would be:

Sort Group Name
’ File Number of the Control File

Name of the Control File

I———-— Drive Number of the Control File

FrLE SALES, S, EXAMPLE, L
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Sort Group Name Statement

The sort group name statement. is used only when the sort statements are read
from 8 control file. The control file can contain several sets of sort statements.
Each set of sort statements is identified and starts with a sort group name
statement. All sort statements that follow the sort group name statement

belong to that sort group.

The sort group name statement has **(asterisks) in positions 1 and 2. The sort
group name starts in position 3. The name can have up to 8 alphameric
characters. The first character of the name must be alphabetic (A through Z).

For our example, if we were to write the sort statements on the control file,
the sort group name statements and the other sort statements would look like

this:

#u(COST

WEQRT THE COST
GORT » o o o o
MASE = & « o o

¥ GALES

WEORT CUSTOMER
SBORT
MAGIK
WORK 2,1
W Py ROLL
#PEYROLL
SORT
MASK
WORK

”

o

4 «O

k= o L

< 1

FILE IS

FILE

H50R

o o L&)

BY TERRITORY,

LoMASTER, 1,1, 8ALES, 2

G = W R I I W P P

TED FOR CHECK

The **SALES is the sort group name statement.

Comment Statement

GalES

FLIN

RE P

TR RN

The comment statement can be used only in a control file. Any number of
comment statements may be used as long as the maximum number of

statements for the sort group is not exceeded. The comment statements along
with the other statements in the sort control group are displayed after being
read from the control file. The comment statement can be used to identify the
type of sort and the input and output files. It also can provide special

information to the operator about the sort. The comment statement is not
required. If used, it follows the sort group name statement and comes before

the sort statement.

The comment statement has an *(asterisk) in position 1. The remaining 63
positions can be used for comments as in our example:

®¥G0ORT CUSTOMER

€8

L A

BY TERRITORY,

GALES

FEP

S

YT

YT

SalES

GalES
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SORT Statement

The SORT statement is required. The SORT statement describes the data files
used and the type of sort to be performed by the sort program. The command

syntax is:
SORT input-number, [input-name], input-drive, output-number,
[ output-name ], output-drive {,sort-type]

where:

input~number, is the file number of the input file. A maximum
of four digits can be used (0001-9999).

input-name, (optional) is the name assigned to the input file.
A maximum of 17 characters can be used. If the
name is not used, a comma must still be entered.

input-drive, is the input file diskette drive number. The valid
entries are 1, 2, 3, or 4.

output-number, is the file number of the output file. A maximum
of four digits can be used (0001-9999).

output-name, (optional) is the name to be assigned to the
output file. A maximum of 17 characters can be
used. If the name is not used, a comma must
still be entered and the name that exists on the
diskette will be used.

output-drive, is the output file diskette drive number. The valid
entries are 1, 2, 3, or 4.

sort-type {optional) leave blank for a standard sort (the

complete record is sorted), enter an A for
address out sort.

In our example, the SORT statement looks like this:

Input File Number
Input File Name

tnput File Drive Number
Output File Number

Output File Name
‘ ™ Output File Drive Number

SORT 1, MASTER. 1.1, 8ALES, Y
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MASK Statement

The MASK statement is required and follows the SORT statement. The MASK
statement specifies the sort fields. A maximum of six sort fields can be
specified. The sum of the iengths of the sort fields (MASK length) must not
exceed 64 positions. Field 1 (first field you specify) is the sort field that plays
the largest role in determining the order of the sort. Each additional fieid you
specify plays a smaller role in determining the final order of the sorted record.
The command syntax is:

MASK field-1-starting-position-number, field-1-length,
type[, ... .. ]

where:

field-1-starting is the leftmost location of the sort field. A

-position-number, maximum of four digits can be used.

field-1-length, is the length of the sort field. A maximum of two

digits can be used. When BASIC internal
numeric data is sorted, the valid length entries
are 4 (short precision) or 8 (long precision).

type, identifies the type of data and specifies the sort
sequence for the field. The valid entries are:

Example BASIC

Entry Form Statement to

Type Of Data Entry Ascending Descending Create This Data
Character A . D FORM C9
Floating point F G FORM S (short precision)
(internal numeric) FORM L (long precision)
Signed character N (0] FORM PIC (-2ZZZ.##)
Zoned decimal Z Y FORM NC5
(numeric character)
Packed decimal P Q FORM PD7
binary (2-, 4-, B Cc FORM B2
8-byte) ' FORM B4 (only one needed)

FORM B8
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MAGK

Character data is written by an APL program and by a BASIC program when a
character variable or character constant is specified for output. The FORM
statement in BASIC can also be used to change numeric data into character
data. BASIC internal numeric {(floating point) data is written when a numaeric
variable in BASIC is specified for output. Sign character data is written when
PIC is used in the FORM statement in BASIC.

When signed character (entry N or O) data is sorted, the following conditions
must be met:

« A sign must be in the leftmost position of the field.

« A blank in the leftmost position of the field is the same as a plus sign.
» The digits must be right-justified in the field.

« The complete field must be used as a sort field.

« Leading blanks are the same as zeros.

« Characters such as $ and . can appear in the field as long as they always
appear in the same position.

For more infarmation on the types of data, see the APL or BASIC reference
manua! listed in the preface.

In our example, the MASK statement looked like this:

Length of Sort Field
Characters in Ascending Order

Length of Sort Field
Characters in Ascending Order

Length of Sort Field
l—— Signed Character in Descending Order

GeR.0,15,5,0,7,8,0

Diskette Sort Feasture

Starting Location of the Sort Field (sales representative)

Starting Location of High-Order Sort Field (sales territory)

Starting Location of the Low-Order Sort Field (YTD sales)
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ALTS Statement

72

The ALTS statement is used when you want to alter the collating sequence
used by the sort program. The collating sequence is restored to the original
sequence when the next SORT statement is read. Note: The ALTS statement
should only be used with the character sorts.

The collating sequence used by the sort is shown in the chart. The command
syntax is:

ALTS new-location original-location(,...]

where:

new-location is the hexadecimal number from the entry column
of the chart for the new location of the character
you want to change.

original -location is the hexadecimal number from the entry column

of the chart of the character you want to move.
Note that a comma can be used after the last entry but that it is not required.

For example, if you want the numbers to sort before the alphabetic characters,
the ALTS statement would be:

ALTS 30F0,31F1,32F2,....,.39F9

When a character is moved into a sequence position normally assigned to
another, both the new and the original character will occupy the same position
in the sequence and will be considered equal. If the two characters are not to
be equal, the character that normally occupies that position must also be
moved.



Entry |Graphic Entry |Graphic Entry |Graphic Entry |Graphic Entry |Graphic

00 k{1 68 | Y SC Do
01 35 69 | . '
02 36 b6A
03 37 B |, ?F
oL 38 6C | % Ao : o
05 39 &1 Al ;
06 34 6 | % AR
07 k93] & | % a3
08 3¢ 70 | & Ak
09 30 71 A 5
0A K{oS vl Ab
0K 3 7 /
0¢ 40 ™l AB
0l Wl | oa e LW Ay

-=iP

hY

—

L i
ny =
Ol

L)
&
I TS TOoOZICRLY

Ped
D
TN X E o A48\
=
>
-

VE wo | B 76 AR nE | 1
0F wa | © 7Y AR IF | e

10 i | 78| v aC | EO | N
11 W | E el Al | E
12 Wé | F Thol o AE | @ 2
13 w7 | G TR # AF | e K&
14 ue | H TCoQ B0 | o Fob
15 ne | T rat ' Bl o« B
16 hA | ¢ TE ] = B2 Lo K é
17 WH . EL" B3 | p E7
18 TN R 80 | o~ B4 | @ £
19 'S (O a1 | a K5 E9
16 WE |+ ge 1 b Bé | ox Ed
1R TN 82| « B7 | N 3¢
10 500 & gy | od JE2 O = (G
10 S0 35 | @ By | ET
1E 5200 K 86| f Ba oW
LF 53| L 87 |« BE | OA EF
20 T an | h JC o

T
'~
~
L&)

N LD AW

>
H

T xx
- D o 2w

4 Sl Fo| o
21 5% 10N g9 | i GOV Fi] 1
22 G4 |0 ga | ot BE | # Fo | 2
23 G5T|P ) BF | F3 | 3
2u T I IO Co | o« Fuo|ou
2% 9l R goo|or PR Fo |5

(
264 - N 8E | (
27 5k BE | o 3
2 () Q0 | 1 Cu | o Fe
[‘ o e o
(

~ X

29 S0 91 i
28 B P2 k Y :
2R 93 { (s G FH
20 &0 P m Cy i FC
20 61 ¥4 n ce X Fh
2E 62 Y6 0 Ch X FE 4
2F A3 97 P Chr &

Y8 q Cce !
99 v CIi o
90 » Sk W
R e CF [

[

QX—TT N

o0

Ot

B
i

N
E2

—
-

30 G
31 65
32 6b
33 &

[Ptk LSt

Note: The EBCDIC graphics are shown in this chart. See the appropriate language reference manual for
the graphics displayed for other national character sets. Graphics are assigned to all blank positions {except
hex 40) for maintenance purposes. These graphics are incompatible with other systems and cannot be used
for exchange purposes. These graphics may be removed or changed as a result of maintenance or new

versions of this product.
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WORK Statement

The WORK statement follows the ALTS statement. The WORK statement
identifies the work file if one is required. The command syntax is:

WORK file-number, drive-number

where:

file-number, is the file number of the work file. A maximum
of four digits can be used.

drive-number is the work file diskette drive number. The valid

entries are 1, 2, 3, or 4.

In our example, the WORK statement looked like this:

TN CY I}

in our example, we have a 16K system with a 128-byte sector work file
diskette. There are 1000 records in the file. Each record has 15 positions in
the control field. Now, based on the table in Appendix A, the work file should
be at least a 46K file. When using the chart for this example you must use a
16-position control field because the chart does not have an entry for a
15-position field.
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OPERATION

The‘ )SORT (for APL) or UTIL SORT (for BASIC) command is used to activate
the sort program. The sort program then determines the source of the sort
. statements by displaying the following:
COMTROL GROUP STATEMEMT INPUT
OPTIONS ARE:
1, CONTROL FILE ON DISKETTE
2, KEYROARD ENTRY
X.OBTOP
_IEEINT ER OPTION NUMRBER, PRESS EXECUTE
When sort statements are entered from the keyboard, the sort program
displays the sort statement keyword on the input line. The cursor is then
positioned to enter the first parameter. Anytime the sort program is requesting
input from the keyboard you can enter STOP. STOP must appear in the first

four positions of the input line. When STOP is entered, you can restart the
sort or return to the language.

Control File

Entering a 1 in response to the first display means that the sort statements are
located on the control file. The following is then displayed:

ENTER FILE STATEMENT
SORT GROUP NAME,
CONTROL FILE NUMBER.
CONTROL FILE NAME.
DRIVE NUMRER

OR ENTER STOP
ANT THEN PRESS EXECUTE

FILE
After the information for the FILE statement is entered, the control group is
read. A message to mount the sort files is then displayed:

MOUNT. SORT FTLES.

AND THEN PRESS EXECUTE

Diskette Sort Feature
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After the sort files are mounted and the EXECUTE key is pressed, the sort
statements are read and displayed.

The sort program also checks the sort statements for errors. If any errors are
found, you will be allowed to correct them. However, these corrections are not
saved on the control group file. Only 12 statements can be displayed at a
time. When the sort control group contains more than 12 statements, press
the EXECUTE key to display the additional statements. After all sort
statements have been displayed and corrections have been made, press the
EXECUTE key to begin the sort or enter STOP to end the sort.

Keyboard Entry

Entering a 2 in response 1o the control group statement input display means
that the sort statements are entered from the keyboard. A message to remind
you to mount the sort file is displayed. After the sort files have been mounted
and the EXECUTE key is pressed, the following is displayed:

ENTER SORT STATEMENT

INPUT NUMRER,
INPUT NaME .,
IMPUT DRIVE,
OUTPUT NUMRER,
OUTPUT NaME,
DUTPUT DRIVE,
SORT TYPE

OR ENTER &TOP
ANDY THEN PRESSE EXECUTE

SORT

After the parameters for the SORT statement have been entered and the
EXECUTE key is pressed, the following is displayed:

ENTER MASK STATEFMENT

FTELD 1 STARTING POSITION NUMBER,

FIELD 1 LENGTH,

TYPE 1 ¢A, I, N, O, F, G, Z, Y, P, &, K, OR )
FIELD 2 STARTING POSITION NUMBER,

FIELD 2 LENGTH,

TYPE 2 (A, I, N, O, F, G, Z, Y, P, @, B, OR )

UPr 70 & FIELDS

OR ENTER STOP
ANII THEN PRESS EXECUTE

MASK



ALT S

After the parameters for the MASK statement have been entered and the
EXECUTE key is pressed, the following is displayed:

PREGS EXECUTE TO USE THE STANDARD COLLATING SEQUENCE,
OR ENTER ALTERNATE COLLATING SEQUENCE STATEMENT (S

HEW-LOCATION 1 ORIGINAL-LOCATION 1.
NEW-LOCATION 2 ORIGINAL-LOCATION 2,

ENTER a8 MANY PaTRS A% MEEDED

OR ENTER STOP
ANIU THEN PRESS EXECUTE

If you do not want to change the collating sequence, just press the EXECUTE
key.

To change the collating sequence, enter hexadecimal numbers that represent
the changes, then press the EXECUTE key. From one to 12 changes can be
entered on a single line. The same message will be displayed again to allow
you to make additional changes. After you have made all your collating
sequence changes, press the EXECUTE key.

The following is then displayed:

PRESS EXECUTE TO DO THE SOET,
IR ENTER A WORK STATEMENT

FTLE MUMBEER,
DRIVE NUMBER

OR ENTER STOP
AN THEN PRESS EXECUTE

WORK

If a work file is not needed, just press the EXECUTE key. If you need a work
file, enter the file number and diskette drive number before you press the
EXECUTE key. The sort begins after the EXECUTE key is pressed.

If the sort program determines that a work file is needed and one was not
specified, error 337 occurs. The previous message requesting a work
statement is displayed along with the 337 error code. You can then enter a
work statement and continue the sort.

Diskette Sort Feature
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Stop

Entering a 3 in response to the control group statement input display ends the
sort program. The sort program is also ended when STOP is entered in
positions 1 through 4 anytime the program is expecting input from the
keyboard. When the sort program ends, the following is displayed:

SORT COMPLETED,
DPETTONG ARE:
Lo EXECUTE SORT AGATH

20 RETURM TO &Pl OR BASIC

ENMTER OPTION NUMEBER, PRESS

ERECUTE

This message can be displayed when error 325, 326, 338, or 340 occurs or
when any diskette error occurs during the sort. Therefore, check to make sure
an error code is not displayed with this message.

If a work file was used during the sort, the amount of the work file storage
used is shown in this display also.

Procedure File

78

The sort program can be executed by statements in the procedure file. The
}JPROC (APL) or PROC (BASIC) command is used to activate the procedure file.
The procedure file must contain the )SORT (APL) or UTIL SORT (BASIC)
statement and the FILE statement for each file you want to sort. The control,
input, output, and work (if one is required) files must ali be online before the
procedure file is executed. All operator responses are bypassed unless an error
is found. Except for error 337, errors cause the sort to return to the manual
method of operation, and the procedure file operation is terminated. If error
337 is the only error encountered, the procedure file will continue when SORT
completes. The BASIC system device is not changed by the sort program.



Hints

Following is a sample SORT program executed in an APL procedure file:

MOAT 1100

PEML

FBORT

FILE SaLES. 5, EXaMPLE, L
MLOAD 11003

POME

The equivalent procedure file for BASIC is as follows:

UTIL &
LO&D d
FeLIR
LTI BORT
FILE Sales
LOAT 3

FLIM

Yo 0

HOE

SaEXAMPLE. S

The procedure file is accessed when you enter a PROC command. A PROC
command instructs the system to begin using the procedure file in the

indicated file, as shown below:

PROC W, e

The system then loads file 4 and begins executing the lines in the file, one

record at a time.

. File names may be either simple or complex. The names SYSAREA and

ERRORSET cannot be used.

« The work and output files must be marked and unused.

« The control file must be a record 1/0 file with blocked-spanned records.

The record length must be 64.

« When the input file contains records with equal values in the control field,
these records in the output file may not be in the same order as they were

in the input file.
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ADDITIONAL INFORMATION

Performance Considerations
The following conditions can lessen the time required to perform sort:
» Having fewer records to sort
« Having a smaller control field
+ Having a smaller logical record size
« Having a blocked-spanned input file
« Having the input, output, and work files on different diskettes
« Not using an alternate collating sequence

« Using the address out sort

Work File Storage Requirements

The following APL and BASIC programs will determine the size of your work
file if one is needed.

Diskette Maximum
Format File Size

240K
277K
296K
481K
555K
592K
962K
1,110K

NN =

For information about format, refer to Chapter 3, Diskette Initialization.
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APL Program

VWORKFTLELIIIV
V WORKFILE ;KW MG 8 RIABKL TG I L6827
"ENTER MACHINE SIZE IN # OF K
K (]
"ENTER WORK FILE SECTOR SIZE IN # OF RYTES'
Wel)
"ENTER MASK LENGTH IN # OF BYTES'
Mel)
ENTER # OF RECORDS IN INPUT FILE®
R
Celt ks 16 32 48 &4)/ 550 1650 299% 38%5)
1 2«0
L0
G4
L1t
CeC+l
Tef 2e0
S (TEL6)Y /1.2
Telé
L2
A2 CTLETHRR2%T)
K1e7+ (A0 (M+7) )= 103214
AK LK Y /LR
SCCERY /14
=IN}
nped I I I
C257  Rel-1
L2601 2 (RE=5) /L5
E271 Tel WM+l
L2871 Gelrp=T
F291  IelTleR+ER
L300 Lel+{(WnBxl)=1024
L3171 S1e¢R-Bxl
321 S26751-T
L3371 ZelL+(S2nld) =102,
L3N ZeleaReT1)xd
3% L4
L3671 MACHINE SIZE:
L3371 "WORK FILE SECTOR SIZE:
Casa MASK LENGTH:
raen # 0F RECORNS:
cwon WORK FILE STZ2E:
Cu1l =0
Cy20 LS,
CH31  CelLOx0.,9
Cuill L0
v

Ea S e |
23 ==

H

[
S L3 L LS oL g

P SE R R I S
o J S S N

b
Ho
:

b B>
e R e F 00 ~d O L0 T O

sl £ Y G

L

NTIERX



BASIC Program

0010
0020
0030
0040
D050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
D200
0210
D220
0230
D2u0
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
D3&0
0370
0380
0390

000

0410
ou2n
0u30
0M40
0uG0
Ou60
0u7o
0u8o0
o0
0%00
0510
%20
0530
05u0
0550

PRINT
INPUT K
PRINT
INPUT W
PRINT
INPUT M

PRINT “ENTER # OF RECORDS IN
INPUT R

TF Kasls GOTO 500

IF K32 GOTO 5320

IF Kzuwg@ GOTO S40

L=

C=385%5

GG

G041

T2t INTOLTWCCY 1 E-10)

IF Tlé GOTO 190

T=16é

AR (QaT~-1+7T)
Ki=F+{{A+(CR{(M+7III/1024)

IF KixK GOTO 240

TF CER GOTO w20

GOTO 150

B4

IF BE=8 GOTO w80
Ta=INT WA (M) )

G=R/T ,

TF Gs=INTAGY GOTO 300

G INT (G+1)

Ll=R/R

Ts=ENTCLLD

Loss CCLWGRT Y /L 02H )+
Sl=R-(R®1D

H3=81/T

TF S3=INT(S82) GOTO 370
S2=INTE2+1)

L= (G20 W) /1020 ¢,

TF Z=INTCZY GOTO wio
Z=INT(Z+10

IF T1z2 GOTD w2l

FAYA )
PRINT
PRINT
PRINT
PRINT
PRINT
STOP
CamINT(C® . 9)
GOTO 1u0

’ MACHINE STZE:
TWORK FILE SECTOR SIZE:
) MASK LENGTH!
# OF RECORDS:

WORK FILE SIZE:

=550

30TO 1w
C=1650
GOTO 1n0
La=d09%

SO0TO 1w0

"ENTER WORK FILE SECTOR

TENTER MACHINE SIZE IN # OF

SIZE

INPUT

K
Cou
C M
LR

IN # OF

BYTES®

"ENTER MASK LENGTH IN 8 OF BYTES'

FILE®
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Appendix A: Sort Work File Size Charts

The number within the charts are the K-byte size of the work file. The numbers on the
extreme right side of the chart are diskette format numbers. The lines in the chart show
the maximum capacities at which that format diskette can be used. A zero entry in the
chart means that a work file is not needed.

SYSTEM SIZE= 16K
WORK FILE SECTOR SIZE= 128

MASK. LENGTH

16 2

RECORDS 4 8
250
500
750 1901

1000 - 28 1281252
1500 92 192|378 4
2000 é
2500
3000
3500
5000
7500

10000

150002

20000

30000

12

298 440 ko

150 180 222 2221294

WO Wll Wl Bl

Sort Work File Size Charts 83



SYSTEM SITZE= LéK
WORK FILE SECTOR SIZE= 294

MASK LENGTH .
RECORDS 4 B 12 16 20 24 28 32 34 W0 ok BB 52 54 40 &4
250 0 0 0 0 0 0 9 12 1n 717 L
500)
750
1000}
1500
2000 . e nlel
2500 w4 &4 82 1
3000 52 V6 98
IE00] &0 :
5000 BY 124
TH00 124
10000
15000
200003
Z0000
L0000 [AhE
50000

88 96 110 130 154 18

W LG50 BE0 586

BYSETEM SIZE= 16K
WORK FILE SECTOR SIZE= 512

MASK LENGTH
RECORDG 4 8 12 14 20 20 28 3T 36 4
250 0 0 0 0 0 0 10 10 12 13 .
500f 000 0 16 12 14 14 36 38 44 48
TED : . 13 3% 40 ué Hé TR
1000} 18 1% 36 44 B2 40 ey
1500 2§ 82 7 :
2500
3000 &84
3500] ¢ 9 11
TE00
1000013
15000
20000

0000
LoOO0| &
50000
600004

By 48 52 54 40 &b

BB H&2

gar

701084




SYSTEM SIZE= 32K
WORK FILE S8ECTOR SIZE= 128

 MASK LENGTH
D 28 32 36 W0 Mu 4B B2 56 40 4k
0 0 0 0

a3

[ f =]

RECORDS 4 8 12 16
2501 0 0 0 0
500}
a0

1000
1500
2000
2500
3000
3500
H000

33 82 108 | 160 212

21

TH00 1

10000 2

15000 240 {380 474
20000}

30000

SYSTEM SIZE= 32K
WORK FILE SECTOR SIZE= 2056

: ' MASK LENGTH
RECORDS 4 8 12 16 20 24 28 32 346 40 uuy ug 52 5H& 60 64
0 0 0 0

250 0 0 0 o 0 0 0 0 0 0 0 0
500
750

1000
1500
2000
2500
3000
3500
5000
7500

10000

15000

20000

30000

40000

50000

600001 256

- 758 798 2u4 940 2u8 P46
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SYSTEM SIZE= 32K
WORK FILE SECTOR SIZE= %12

LENGTH
36 40wy wB 52 G566 60 &4

RECORDS
250
5000
750
1000}

316 366

)844

850 948 9441090 8

70[%28 732 g4k 92
50 9401096

SYSTEM SIZE= 48K
WORK FILE SECTOR SIZE= 128

MASK LENGTH

RECORDS 24 28 32 346 40 M4 oy 92 Gé

uuo”uun"}

7500] 1 316 37

10000$?i§i;*3 F1é6 420
15000
20000

86



BYSTEM SIZE= 8K
WORK FILE SECTOR SIZE= 256

MASK LENGTH
RECORDS 4 8 12 16 20 2w 28 32 36 40D 4 4B 52 56 60 64
2050 i) 00 0
500
750
1000
1500
2000
2500
3000
3500
5000
7500
10000 |3
15000
20000
30000 |
40000 f¢
50000 |76

SYSTEM STZE= 48K
WORK FILE SECTOR SIZE= 512

MASBK LENGTH
RECORDS 4 g 12 16 20 24 28 32 346 40 44 ug

250 6 o 0 0 0 0 0 0 0 0 0

500

750
1000

500
2000
2500 0 31 w1l 52 &1 142 160 18y 212 232 256 282 2841318 I18 362
3000
3500
5000
7500 120 1
10000
15000
20000
20000
HOD00
50000 [784
40000 |9

o
<3
4
E=1}s 3
o
o
o
=

ZT0u 362 420 474 Sus| P2 760 BL0 950 9481084 s
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SYSTEM SIZE= 6uK
WORK FILE SECTOR SIZE= 128

MASK LENGTH

RECORDS 4 12 1 M 28 3D 36 4D 44 4B 52 56 60 &M
0 0 0 0

=G
oo
r3
=
3

250 0 0 0 0 0 0 0 0 0 0
900

TEHO
RIRIR!]
1500
2000
24500
3000
G500
5000
TH00 : :

10000 W& TTITE 4
15000 228|378

20000
0000

SYSTEM SIZE= 44K
WORK FILE SECTOR SIZE= 256

MASK LENGTH
32 36 40 U4 4B 5D 56 60 bk
Ly n. 8.0

RECORDS 4
280
=00
750

1000
1%00

28

2000

2500 | 106 254 254
3000 | o 4f3

3500 89 1 6 -

5000 el
7H00 | &0
1&E000 |23
20000 |3
20000
HOoonn §
0000 {
0000

378 W20

Pl QL

H30 704 PHY

© 838 94

88



BYSTEM SIZE= 6uUK
WORK FILE SECTOR SIZE= 3512

MASK LENGTH
RECORDS W 12 2 2028 32 346 40wy 48 1 3 40 &4
250
%500
0
1000
1500
2000
2500 0 0 0 52 61 71 106 230 254 282
3000 g 258 . 538 3
IE500 :
5000
TH00
10000
15000
20000
x0000
40000 3
50000 | 784
40000

238 1362 474 14608 720 842 9421080
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address out: A type of sort in which the relative record
numbers of the sorted records are provided as output.

basic exchange: A diskette exchange format that uses
128-byte sectors.

blocked: A term used to indicate that one or more
logical records are written in each sector (physical
record).

bytes: Eight bits used as a processing unit and a unit
of measure for the 5110.

complex file name: A file name made up of two or
more simple file names with a period between names.
Up to 17 characters, including the periods, are allowed
in a complex file name.

cylinder: The area of a diskette that can be accessed
without moving the access mechanism.

cylinder 0: The outermost cylinder on the diskette that
is used to record information about the data on the
diskette.

data set: Another name for a file.

data set label: A record that defines a file. The name,
size, location, and organization of a file are defined in
the data set label.

ERMAP: A sector in cylinder O that is used to record
the defective cylinders on the diskette.

exchange: A diskette format or a data organization that
allows for the exchange of data between different
systems.

extended label area: Additional area of a diskette that
is used for data set labels.

file: An organized collection of related records treated
as a unit (data set).

format: The size of the sectors and the number of
sectors in a cylinder of a diskette.

H-type exchange: A diskette exchange format that
uses 256-byte sectors.

Appendix B. Glossary

IMF: IMFs (internal machine fixes) are supplied by IBM
to correct machine problems.

logical record: All the data that relates to a common
identifier.

physical record: The amount of data read at one time
governed by the hardware device and media.

relative record number: The number of the record
within a file relative to the beginning of the file.

sector: Part of a track on a diskette that contains one
physical record.

simple file name: A file name of up to 8 characters.
The first character must be uppercase alphabetic (A-Z).
Other characters may be alphameric (A-Z, 0-9).

spanned: A logical record spans the sector (physical
record) boundaries.

track: Part of a cylinder on a diskette.

unblocked: One logical record is written in each sector
(physical record).

unspanned:’ A logical record does not span the sector
(physical record) boundaries.

Glossary 91
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Appendix C. Error Codes

The error codes in this appendix are arranged in ascending number order. Each
customer support function is assigned a group of numbers. The group of
numbers assigned to each function are:

Numbers Function

000-249 See your language reference manual
250-264 Tape data recovery

265-274 Tape header recovery

275-299 Diskette recovery

300-349 Sort

350-374 Tape-to-diskette and diskette-to-tape copy
375-399 Tape-to-tape copy ’
400-424 Diskette-to-diskette copy

425-429 Compress

430-449 Label display

450-474 Initialization

475-499 Loader

500-999 See your language reference manual

TAPE DATA RECOVERY
Error Meaning User Response
260 An invalid file number was entered.  Press the EXECUTE key

to get the option to
stop or specify another

file.
251 Invalid file type for data recovery. Press the EXECUTE key
Only file types 01, 02, 03, or 08 may to get the option to
be used. stop or specify another
file.
262 Invalid entry mode. Press the EXECUTE key
to get the option menu.
283 Read error on a header label. Press the EXECUTE key

to get the option menu.
Then use the tape
header recovery
function to correct the
header.

Error Codes 93
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TAPE HEADER RECOVERY

Error

265

266

267

268

269

270

271

272

Meaning
No header that caused a read error
was found.

The header causing the read error
cannot be recovered.

An incorrect length parameter was
entered.

The data that was entered is not valid
for the field requested.

Invalid entry was made for the
selection of an option.

Invalid tape file number.

R/W storage is not large enough to
copy the file.

A two-tape-drive copy was specified
and the input and output drive
numbers are the same.

DISKETTE RECOVERY

275

276

277

278

279

280

Invalid entry was made for the
selection of an option.

Invalid diskette drive number.

Invalid diskette file number.

No read errors were found in the

" volume label.

Invalid entry for the label extension
indicator.

Invalid entry for the volume surface
indicator.

User Response

Select another option.

Select another option.

Reenter the parameter,
making sure the length
is correct. The input
line following the
parameter must be
blank.

Enter valid data.

Enter the correct option
entry.

Enter a correct tape file
number.

Try the recovery
function again without
features or IMFs
loaded.

Specify different drive
numbers for the input
and output file.

Enter a correct option
entry.

Enter 1, 2, 3, or 4 to
select the diskette
drive.

Enter a correct file
number.

Select another option.
Enter a valid label
extension indicator.

Enter a valid volume
surface indicator.



DISKETTE RECOVERY (continued)

Error

281

282

283

284

285

288

289

2390

29

292

293

294

295

Meaning

Invalid entry for the physical record
length.

Invalid entry for the physical record
sequence.

Volume label error.

No read errors were found in the
header you specified.

invalid entry for the header label.

Sector size is not supported.

Header label error.

File specified for data recovery is not
file type 2, 8, or 9, or the file
specified contains no data.

No read errors were found for the file
you specified.

The file type is 9, but sequential
relocate is not permitted.

Unable to recover data on this file.
Data can be copied to another file on
the same or different diskette.

R/W storage is not large enough to
copy the file.

The diskette selected to copy to has a
different format than the input
diskette.

SORT ERROR CODES

300

301

Response to option was:
— Not numeric
— Not one of the valid responses

Invalid name in a sort statement.

User Response

Enter a valid physical
record length.

Enter a valid physical
record sequence.

Retry recovery using
option 1.

Select another option.

Make a valid header
label entry.

Use a different diskette
that has a valid format.

Retry recovery using
option 2.

Data cannot be
recovered for other than
type 2, 8, or 9 files.

Select another option.

Data recovery cannot
be performed on this
file.

Continue with the
function; specify the file
number you want the
data copied to.

Try the recovery
function again without
features or IMFs
loaded.

Use a diskette for
output that has the
same format as the
input diskette.

Enter a valid option
number.

Enter, starting in
position 1, one of the
valid names: FILE,
SORT, MASK, ALTS,
WORK, or STOP.

Error Codes
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SORT ERROR CODES (continued)
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Error Meaning User Response
302 A space appeared in a sort statement Delete the space from
parameter. the statement, or enter
STOP to end the sort.
303 The sort-group-name in the FILE Shorten the name to 8
statement is too long. characters, or enter
STOP to end the sort.
304 The last parameter of a statement Make sure blanks
was not followed by blanks or the follow the sort
SORT statement contains an invalid statement, or enter
SORT type. STOP to end the sort.
The logical not character (=) appears  Use the following procedure
on the screen in a sort control and add the calculated number
statement. of comment statements to
the control group:
1. Subtract 123 from the
input file record length.
2. Divide the result from
Step 1 by 64.
3. Round the result from
Step 2 up to the next
whole number.
305 Alphameric characters were expected. Change the entry to
alphameric characters,
The logical not character (=) appears or enter STOP to end
on the screen in a sort control the sort. See
statement. three-step procedure
under Error 304.
306 Alphabetic characters were expected. Change the entry to
alphabetic characters,
The logical not character (=) appears or enter STOP to end
on the screen in a sort control the sort. See
statement. three-step procedure
under Error 304.
307 Numeric characters were expected. Change the entry to
numeric characters, or
The logical not character (=) appears enter STOP to end the
on the screen in a sort control sort. See three-step
statement. procedure under Error
304.
308 Missing comma between input file Enter the comma, or
and output file parameters. enter STOP to end the
sort.
309 File number contains more than four  Enter file number with
digits. four digits or less, or
enter STOP to end the
sort.
310 File name contains more than 17 Enter file name with 17

characters.

characters or less, or
enter STOP to end the
sort.



SORT ERROR CODES (continued)

Error

an

312

313

314

315

316

317

318

319

320

Meaning

Comma was entered in place of the
diskette drive number.

File number and name of the input or
control file do not match.

Input file and output file are the same
file.

Work file is the same as the input file
or output file.

Output file name contains more than
8 characters or has more than 8
characters between periods.

Invalid use of periods in a complex
output file name.

One of the names reserved for
system use, SYSAREA or ERRORSET,
was specified for the output file
name.

ALTS statement contains an invalid
character.

The logical not character (=) appears
on the screen in a sort control
statement.

Invalid number of characters between
commas in the ALTS statement.

R/W storage is not large enough to
contain a control file physical record,
or an ** statement (sort group name)
was not found.

Page of SA21-9311-1

Issued 26 January 1979
By TNL: SN21-0297

User Response

Enter the diskette drive
number, or enter STOP
to end the sort.

Enter the correct file
number and name, or
mount the correct
diskette, or enter STOP
to end the sort.

Specify different files
for input or output, or
enter STOP to end the
sort,

Specify a work file that
is different from the
input or output file, or
enter STOP to end the
sort.

Specify a valid name
for the output file, or
do not use an output
file name, or enter
STOP to end the sort.

Specify a valid name
for the output file, or
delete the output file
name, or enter STOP to
end the sort.

Change the output file
name, or delete the
output file name, or
enter STOP to end the"
sort.

Enter only hexadecimal
characters (0-9, A-F),
or enter STOP to end
the sort. See
three-step procedure
under Error 304.

Enter 4 hexadecimal
characters between
commas, or enter STOP
to end the sort.

Specify another file or
enter STOP to end the
sort.

Error Codes
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SORT ERROR CODES (continued)

Error

321

322

323

324

325

326

327

328

329

330

331

332

333

334

Meaning

Control group was not found.

Too many records were encountered
in a control group before the specified
group was found.

Logical record length of control file
not 64.

Control file is not a record 1/0 file
with blocked-spanned records.

Too many records in input file or the
5110 user storage is not large enough
to do the sort.

R/W storage is not large enough to
do the sort.

R/W storage is not large enough to
contain the control group that was
found.

Invalid length field for BASIC internal
numeric short or long data type.

Mask location is not within logical
record length.

Mask position or length entry contains
too many digits.

No mask position or length entry.

Mask position or length entry must be
greater than zero.

Mask type is not A, D, F, G, N, or O.

Total MASK length is greater than 64.

User Response

Specify a correct name
or file, or enter STOP
to end the sort.

Specify another group
name or enter STOP.

Specify another file or
enter STOP.

Specify another file or
enter STOP.

Respond to the options.

Respond to the options.

Specify another group
or enter STOP.

Enter 4 for short
precision, or 8 for long
precision, or enter
STOP to end the sort.

Correct the position or
length of the mask
field, or enter STOP to
end the sort.

Correct mask position
{maximum of four
digits) or length
{maximum of two
digits) entry, or enter
STOP to end the sort.

Specify a mask position
and length entry, or
enter STOP to end the
sort.

Correct the error, or
enter STOP to end the
sort.

Correct the error or
enter STOP to end the
sort.

Reduce the total MASK
length, or enter STOP
to end the sort.



SORT ERROR CODES (continued)

Error

335

336

337

338

339

340

341

342

343

344

345

Meaning

The block length of an
unblocked-unspanned file is greater
than the sector size.

The block length for a
blocked-spanned file does not equal
the sector size.

~ A work file is needed.

Work file too small.

Name of the output file already exists
on the diskette.

Output file too small.

Output file or work file is a used file.

Muitivolume file was specified but
cannot be used by the sort program.

The referenced file application type
not supported.

The referenced file exchange type not
supported.

Variable-length logical records were
specified but cannot be used by the
sort program.

User Response

Specify a different file,
or enter STOP to end
the sort.

Specify a different file,
or enter STOP to end
the sort.

Enter a WORK
statement, or enter
STOP to end the sort.

Enter option. Return to
the calling language to
increase size of work
file, or enter STOP to
end the sort.

Change name of output
file, or change diskette,
or enter STOP to end
the sort.

If detected when the
SORT statement was
entered, specify another
output file, or enter
STOP to end the sort.
If detected during the
sort, the sort completed
display appears;
respond to the options.

Specify unused files, or
enter STOP to end the
sort.

Specify a different input
file, or enter STOP 10
end the sort.

Specify a different file,
or enter STOP to end
the sort.

Specify a different file,
or enter STOP to end
the sort.

Specify a different file,
or enter STOP to end
the sort.

Error Codes
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SORT ERROR CODES (continued)

Error

346

347

349

Meaning

The input file must be a
blocked-spanned or

unblocked-unspanned file, or the

control file must be a
blocked-spanned file.

Input file does not contain any

records.

The sector size of the control, input,
output, or work file is not supported.

User Response

Specify a different file,
or enter STOP to end
the sort.

Specify a different input
file, or enter STOP to
end the sort.

Specify a file with a
sector size of 128, 256,
or 512 bytes.

TAPE-TO-DISKETTE AND DISKETTE-TO-TAPE ERROR CODES

350

351

352

353

354

355

356

357

Response to option was:
— Not numeric

— Not one of the valid responses

Invalid file number was entered.

Tape file name is invalid and will not
be copied to the diskette file.

File name that was entered is invalid.

v

Diskette file is write-protected.

Diskette file expiration date is not

blank.

File name of the tape file or the file
name entered from the keyboard
already exists on the diskette file (see

Chapter 1).

Tape file to be copied from is unused.
An unused file cannot be copied.

Enter correct response.

Enter the file number,
up to four digits.

Enter a valid file name.
This name will be used
as the file name for the
copied diskette file.
(See Chapter 1).

Enter a valid file name.
(See Chapter 1).

Restart the function and
specify a
non-write~-protected
diskette file for output.

Restart the function and
specify an unused
diskette file for output.

Enter a valid file name
that does not already
exist on the diskette
file.

Make sure you have not
specified an unused file.



TAPE-TO-DISKETTE AND DISKETTE-TO-TAPE ERROR CODES

(continued)

Error

358

359

361

362

363

364

365

366

367

368

369

370

Meaning

Tape file to be copied from is type 4
or 5. These file types cannot be
copied.

Tape file to be copied from is type 6
or 26. These file types cannot be
copied.

Tape file to be copied from is type
16, 17, 18, or 19. These file types
cannot be copied.

Tape file has an invalid file type.

Diskette file has an invalid file type.

Diskette file to be copied from is type
26. These file types cannot be
copied.

Diskette file to be copied from is type
10. A type 10 file cannot be copied.

Diskette file to be copied from is
unused (EOD = BOE). An unused file
cannot be copied.

Diskette sector size is 1024 bytes.
This size is not supported.

The header label on the diskette is
not correct.

The logical record length in the tape
header is zero.

Diskette file to be copied from is type
15. This file type cannot be copied.

TAPE-TO-TAPE ERROR CODES

375

376
377

378

379

Invalid entry was made to select an
option.

Invalid file number was entered.

Invalid tape drive number was
entered.

Input file contains no data (file type
00).

Output tape file is not marked.

User Response

Make sure you have not
specified a type 4 or 5
file.

Make sure you have not
specified a type 6 or 26
file.

Make sure you have not
specified a type 16, 17,
18, or 19 file.

Make sure the tape file
has a valid file type.

Make sure the diskette
file has a valid file type.

Make sure you have not
specified a file type 26
file.

Make sure you have not
specified a file type 10
file.

Make sure you have not
specified an unused file.

Use a different diskette
that has a valid format.

Use diskette recovery
function to create a
valid header.

Use diskette recovery
function to create a
valid header.

Make sure you have not
specified a type 15 file.

Reenter the option
entry.

Reenter file number.

Reenter tape drive
number.

Reenter input file
number.

Mark the output file
and restart the copy
operation.

Error Codes
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DISKETTE-TO-DISKETTE ERROR CODES

Error

400

401

402

403

405

407

408

410

411

412

413

Moeaning

Invalid response to an option.

Invalid file number was entered.

Invalid diskette drive number was
entered.

The output diskette has a different
sector size, a smaller format number
(less capacity), or fewer cylinders set
aside for the extended label area than
the input diskette. When the label
area causes the error, the number of
cylinders for each diskette is
displayed.

Input diskette sector size is not equal
to that of the output diskette.

Output file is not marked.

Input diskette sector size is 1024

bytes. This size is not supported.

Output diskette sector size is 1024
bytes. This size is not supported.
Input diskette file contains no data.

Invalid file name was entered.

The output file has the file-protect
indicator on.

The expiration date on the output file
is not blank.

No files exist on the input diskette.

The diskette cover was not opened.

User Response

Enter the correct
response.

Reenter the file number,
up to four digits.

Reenter correct diskette
drive number: 1, 2, 3,
or 4.

Use an output diskette
that has the same
sector side, the same or
larger format number,
and the same or larger
label area than the
input diskette.

Make sure both
diskettes have the same
sector size.

Mark the output file or
use a different file.

Use a different diskette
that has a valid format.

Use a different diskette
that has a valid format.

Reenter the input file
number.

Enter a valid file name
(see Chapter 1).

Use a file that is not
file-protected for
output.

Use a different file with
a blank expiration date
for output.

Use a diskette that
contains files.

Press the EXECUTE key
if the input files are on
the same diskette, or
insert the correct
diskette.
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DISKETTE-TO-DISKETTE ERROR CODES (continued)

Error

414

415

416

Meaning

During image copy on a one drive
system, the original diskette was not
used when prompting for the from
diskette.

During image copy, the output
diskette has different sector size,
diskette type, or extended labels than
the input diskette.

During image copy, the response
indicated two diskette drives were to
be used and the same drive number
was used for the from and the to
drive.

User Response

Restart image copy or
return to system.

Initialize the output
diskette to the same
attributes as the input
diskette.

if two drives are to be
used, a different
number must be
specified for the from
and the to drives.

Error Codes 102.1
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COMPRESS ERROR CODES

Error

425

426

Meaning
Invalid entry was made to select an
option.

Input diskette sector size is 1024
bytes. This size is not supported.

LABEL DISPLAY

430
431
432
433

434

436

437

Invalid selection of options or the
input line is not correct format.

A file number of zero was specified
or the first file number of a range
was greater than the second.

A file number larger than what can
exist on the media was specified.

The volume is access-protected.
Labels cannot be displayed when
volume is access-protected.

Diskette drive door was opened
before last file header was read.

The end of the marked tape was
found.

The tape is not marked for the tape
header that was specified.

INITIALIZATION ERROR CODES

450

452

453

INIT is not in correct position.

Characters used for volume
identification are not alphameric.

VOL-ID field of initialization command

contains more than 6 characters.

User Response

Reenter the option
entry.

Use a different diskette
that has a valid format.

Reenter, starting in
position 1, the options
given in the prompting
message.

Enter a valid file
number or range.

Select another option.

Select another option.

Select another option.

Respond to the
message by selecting
an option.

Respond to the
message by selecting
an option.

Make sure INIT is in
positions 1 to 4 of the
initialization command.

Make sure all
characters are
alphameric.

Make sure not more
than 6 characters are
entered for the volume
identification field.

Error Codes
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INITIALIZATION ERROR CODES (continued)

Error Meaning User Response
454 Characters used for owner Make sure all
identification are not alphameric. characters are
alphameric.
455 OWNER-ID field of initialization Make sure not more
command contains more than 14 than 14 characters are
characters. entered for the owner

identification field.

457 Invalid format specified. The valid entries are the
digits 1 through 9.
458 Sector sequence number is not a Enter sector sequence
two-digit number. number as a two-digit
number.
459 Invalid number specified for sector Enter correct number;
sequence. see chart in Diskette

Format for valid entries.

460 Invalid entry made for increasing the  Valid entries are blank
number of labels on format 7, 8, or 9 and digits 1 through 9.
diskettes. The digits must be

entered in position 1
with position 2 blank.

Reenter.

461 Diskette drive number was not found Enter diskette drive

in position 1. number in position 1;
valid entries are 1, 2, 3,
or 4.

462 A nonnumeric character was found Enter 1, 2, 3, or4 to
for the diskette drive number in select the diskette drive
position 1. in position 1.

464 Response to option was: Retry. If error occurs
— Not in position 1 again, diskette could be
— Not numeric defective.

— Not one of the valid responses

465 More than two bad cylinders found Retry. If error occurs
during initialization. again, diskette could be

defective.

466 A comma was not found where one Make sure all commas
was expected in the initialization are present; a comma
command. must separate each

parameter.

467 The position after the two-digit sector Make sure a blank
sequence number is not blank. follows the sector

sequence number.
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INITIALIZATION ERROR CODES (continued)

Error

468

469

470

471

472

473

474

Meaning

A secure data set was found.

A write-protected data set was
found.

A used data set (EOD is greater than
BOE) was found.

A data set with a nonblank expiration

field was found.

A Diskette 1 type diskette is in the
drive, and a format of 4 through 9
was specified.

A Diskette 2 type diskette is in the
drive, and a format of 1, 2, or 3 was
specified.

Cylinder zero is defective. Cylinder O
must be defect free.

LOADER ERROR CODE

475

476

477

478

479

480

Invalid number entered for an option.

The file to be loaded from is not a
type 22 file.

The program you are trying to load
does not have a valid feature code.

You are trying to load a feature
program that is already loaded.

Not enough space remains in the
work area to load the feature
program.

You are trying to load the translated
sort messages, and they are already
loaded.

User Response

Respond to the
message by selecting
an option.

Respond to the
message by selecting
an option.

Respond to the
message by selecting
an option.

Respond to the
message by selecting
an option.

Format 1, 2, or 3 must
be specified for
Diskette 1 type
diskettes.

Formats 4 through 9
must be specified for
Diskette 2 type
diskettes.

Retry; if error occurs
again, diskette could be
defective.

Enter a valid number.

Feature programs must
be on a type 22 file.
Press the EXECUTE key
to get the option to
stop or continue.

Press the EXECUTE key
to get the option to
stop or continue.

Press the EXECUTE key
to get the option to
stop or continue.

Press the EXECUTE key
to get the option to
stop or continue.

Press the EXECUTE key
to get the option to
stop or continue.

Error Codes
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LOADER ERROR CODE (continued)

Error Meaning User Response
481 An invalid or incorrect hexadecimal Correct and reenter the
character was entered. character.
482 There is no IMF for the problem Enter a different
number you entered. problem number.
483 The IMF is not for your system. Enter a different
problem number.
484 The IMF problem number you entered Enter a different
already exists. problem number for
your IMF.
485 There is no preformatted record in the You cannot enter the
IMF file for your key-entered IMF. IMF. Get a different
IMF file from IBM.
486 An invalid or incorrect file number Enter the file number,
was entered. up to four digits.
487 Blank in the file name. Enter a valid file name

(see Chapter 1).

488 Too many characters entered for a Enter the correct
response to a prompt. number of characters
for the response to the
prompt.

106



JLINK 3
)SORT 3,57

additional file labels 17
ALTS statement 72
ATTN key 3

collating sequence 73
color label 16
command INIT 12
comment statement 68
compress diskette 41
control file 64
copy
diskette to diskette 19
diskette to tape 33
tape to diskette 29
tape to tape 37

data file recovery 52
device numbers 4
diskette
compress 41
data file recovery 52
exchange files 18
file header label 48
files copied 35
format 16
header label recovery 51
image copy 24
initialization 9
label display 44
recovery 49
sort 57
to diskette copy 19
to tape copy 33
volume label recovery 50
display label 43
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Index

ERMAP label 47
exchange diskette files 18

FILE statement 67

control 64
input 61
labels 14
labels additional 17
name rules 5
names 1,5
number 1
output 62
procedure 78
types copied 31, 35
work 59
files exchange 18
FORMAT 12
format diskette 16

header label recovery
diskette 51
tape 55

image copy 24
one-diskette-drive copy 24
two-diskette drive copy 27

8

INIT command 12
input file 61

key ATTN 3
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label color 16

label display 43

labels file 14

labels file additional 17
LINK 3

loader 7

MASK statement 70
messages 3

names file 1,5
number file 1
numbers device 4

operation 3
output file 62
output file size 62
OWNER-ID 12

parameters 4
performance considerations sort 79
procedure file 78

recovery
diskette data file 52
diskette header label 51
diskette volume label 50
tape data 53
tape header 55

rules for file names 5
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sector sequence 17
sequence collating 73
sequence sector 17
SEQUENCE-NUMBER 12
size output file 62
size work file 63
SORT 'statement 69
SORT GROUP NAME staternent
sort diskette 57
sort performance considerations
statement

ALTS 72

comment 69

FILE 67

MASK 70

SORT 69

SORT GROUP NAME 68

WORK 74

tape
data recovery 53
file header label 46
files copied ' 31
header recovery 55
label disptay 43
to diskette copy 29
to tape copy 37

UTIL SORT  3:57

volume label 47
volume label recovery 50
VOL-ID 12

WORK statement 74
work
file 63
file size 63
file storage reqyirements 63
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