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PREFACE

This manual describes the utility routines for the Series 200/Operating System - Mod 1
(Mass Storage Resident). These routines provide facilities for: (1) volume initialization,
(2) data sorting, (3) dumping, (4) disk/tape copy, and (5) volume modification for the Mod 1
(MSR) Operating System. Besides this manual, other pertinent publications include the
following:

Series 200/Mod 1 (MSR) Operating System Summary Description
(Order No. 615);

Supervisor (Order No. 616);
Program Development Subsystem (Order No. 617);

Data Management Subsystem (Order No. 618); and

Operating Procedures (Order No. 620).

The Summary Description cited above is prerequisite reading to this manual as well as to
the other manuals listed. In addition, a publications guide is provided in the Summary Descrip-

tion to aid the reader in his study of the system.

Section I of this manual provides a brief description of each of the utility routines in the
Mod 1 (MSR) Operating System. Section II describes Volume Preparation C; Section III de-
scribes Bootstrap Generator C; Section IV describes Mass Storage Sort C; Section V describes
Mass Storage Edit C; Section VI describes Disk/Tape Copy C; and Section VII describes Volume
Modification D. Appendix A describes the method of calculating sort-item block size. Appendix
B describes general procedures for handling bad tracks on a mass storage volume and pro-

cedures specific to Volume Preparation C, Mass Storage Sort C, and Disk/Tape Copy C.

The Mod 1 (MSR) Utility Routines are a set of coded programs designed
to extend the power of Series 200 in the area of utility functions. They
are supported by comprehensive documentation and training; periodic
program maintenance and, where feasible, improvements are furnished
for the current versions of the programs, provided they are not modi-
fied by the user.

Copyright 1968
Honeywell Inc.
Wellesley Hills, Massachusetts 02181
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NEW AND CHANGED INFORMATION

This edition has been revised to reflect extensions to the Mod 1 (MSR) Operating System.
Section VII has been added to describe a new routine, Volume Modification D, Volume Prepara-
tion C has been augmented to include several new features, including the ability to provide sub-
stitute tracks for bad tracks on the mass storage volume being prepared. Disk/Tape Copy C
now includes two copy methods, copy-by-rectangle and copy-named-files, which can be used
with all copy options. Appendix B has been added to describe general procedures for handling
bad tracks on a mass storage volume and procedures specific to Volume Preparation C, Mass

Storage Sort C, and Disk/Tape Copy C.

This edition contains no references to loading utility routines from cards.
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SECTION 1
INTRODUCTION

The utility routines of the Series 200/Operating System — Mod 1 (Mass Storage Resident)
provide facilities for: (1) volume initialization, (2) data sorting, (3) dumping, (4) disk/tape copy,
and (5) volume modification for mass storage. These utility routines are Volume Preparation C,
Bootstrap Generator C, Mass Storage Sort C, Mass Storage Edit C, Disk/Tape Copy C, and Vol-

ume Modification D.

VOLUME PREPARATION C

Volume Preparation C prepares a mass storage volume for use under the data management

conventions of the operating system. This routine formats tracks of the volume while checking
for bad surface areas, writes the volume label, and creates the volume directory. The routine
can be directed to provide substitute tracks for bad tracks on the volume. Volume Preparation C
must be performed once for every mass storage volume at the time the volume is first entered

into the operating s{rstem.

BOOTSTRAP GENERATOR C

Bootstrap Generator C creates a bootstrap routine on a mass storage volume. Bootstrap
Generator C can also re-create a bootstrap routine at any time after its initial creation and spe-
cialize it for the requirements of a specific installation. The bootstrap routine is used to bring

the Supervisor into main memory from mass storage.

MASS STORAGE SORT C

Mass Storage Sort C can sort items from a mass storage, card, or tape file, using work
areas on a mass storage volumme. The principal operation is a key sort, in which the sort key
fields are taken from source items and only the keys are sorted. The Fetch macro routine is
used to retrieve the sorted keys and the associated source items. If desired, selected fields can
be extracted from each source item and carried through the sort process along with the key. The
output of the sort then contains the extracted fields as well as the sort keys. At this point, the
Fetch macro routine is used to retrieve these extract fields from the sorted output, thus elimina-

ting the necessity of retrieving them from the original source items,

A further option of Mass Storage Sort C permits the entire source item to be sorted. This

method of sorting eliminates the need to retrieve fields from the source items.
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SECTION I. INTRODUCTION

The sequential output file program can be used to create a sequential mass storage file (as

described in the Mod 1 (MSR) Data Management Subsystem manual) or a tape file of the source

items in the sorted output sequence.

MASS STORAGE EDIT C

Mass Storage Edit C provides a printed representation of the physical data stored on a mass
storage volume. Parameters to the edit routine specify the area(s) to be edited. The edit rou-
tine does not recognize the existence of files as such; therefore, a user wishing to produce a

listing of a specific file should refer to the Mod 1 (MSR) Data Management Subsystem manual.

DISK/TAPE COPY C

Disk/Tape Copy C provides a fast method of copying rectangular areas or named files from
a mass storage volume for backup purposes. Disk/Tape Copy C copies up to 16 rectangular areas
or any number of named files from a mass storage volume onto another mass storage volume or
onto magnetic tape. The copy on magnetic tape may subsequently be written back, in whole or in

part, onto a mass storage volume by this same routine.

VOLUME MODIFICATION D

Volume Modification D is used to create the track substitution capability on a mass storage
volume, if this capability was not previously created by Volume Preparation C. After the track
substitution capability is created, Volume Modification D can be used to provide substitute tracks
for known bad tracks that were not provided with substitutes during Volume Preparation C. At
the end of the run, Volume Modification D produces a printer listing of all bad tracks for which

substitute tracks have been provided and all substitute tracks on the volume.

UTILITY ROUTINES IN A MULTIPROGRAMMING ENVIRONMENT

Volume Preparation C, Mass Storage Edit C, and Volume Modification C cannot be run in a
multiprogramming environment. Other utility routines of the Mod 1 (MSR) Operating System can

be run in a multiprogramming environment, but only as background programs.

Assignments of read/write channels are made automatically. When a utility routine operates
in a single-job environment, it makes optimum use of all available read/write channels. When a
utility routine is run as a background program in a multiprogramming environment, it does not

use read/write channel 1: that channel is reserved exclusively for the foreground program.
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SECTION II
VOLUME PREPARATION C

Volume Preparation C is a utility routine of the Mod 1 (MSR) Operating System.

The

routine prepares a mass storage volume for use under the system's data management conven-

tions. (For a description of these conventions, see the Data Management Subsystem manual.)

Volume Preparation C must be run for each mass storage volume as it is first entered

into the operating system. Thereafter, whenever reformatting of the entire volume is desired,

Volume Preparation C must be run again.

Volume Preparation C cannot be run in a multiprogramming environment.

EQUIPMENT REQUIREMENTS FOR VOLUME PREPARATION C

Basic Equipment Requirements

The following basic equipment is required:
A Series 200 central processor;

Advanced Programming Instructions;

12, 288 characters of main memory; and

One disk device and associated control.

This combination may be any one of the following.

Device Type Control Type
155 157C, 257C
258 257, 257-1, 260
259 257, 2567-1, 260
273 257, 257-1, 260
25941 257A
259B! 257B
261 260
262 260

1When a mass storage volume is mounted on a Type 259A or
259B Disk Pack Drive, the value 259 must be used in the
device-type parameter. Omitting the device-type parameter
produces the same effect in this case, since 259 is the assumed
value if no device type is specified.

Also required are one card reader and one printer.
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SECTION II. VOLUME PREPARATION C

Additional Usable Equipment

The following additional equipment may be used:

One Type 220-1, -3 Console (console I/O requires 4, 096 additional characters of
main memory);

Second I/0 Sector (Feature 1115 for Model 2200); and

One or more additional disk devices as tabulated above.

FUNCTIONAL DESCRIPTION OF VOLUME PREPARATION C

Volume Preparation C performs the following functions:

1. Writes the volume label,
2. Creates the volume directory, and
3. Checks for bad disk surface areas1 by formatting either the entire mass

storage volume or only certain critical tracks (see the "Surface-Check
Parameter'' later in this section).

When Volume Preparation C formats the entire mass storage volume, each track (except
for those tracks reserved for system use on cylinder 000) is formatted so that it consists of

equal length physical records with no track-linking records.

The length of the physical records on each track is determined by the device type specified

(or defaulted) in the device-type parameter of the job control file. The record lengths are as

follows:
Device Type Length of Record
155, 258, 259, 273 271 characters
261, 262 256 characters
_ _

After being formatted, each track is read back. If an error occurs that cannot be corrected

by reformatting, the routine uses a bad track handling procedure.

JOB CONTROL LANGUAGE FOR VOLUME PREPARATION C

In order to execute Volume Preparation C, a job control file, consisting of a series of job
control statements, must be placed in the card reader. Each job control statement contains one

or more parameters.

In the following description of job control statements, the term 'line' is the equivalent of

one card in the job control file.

1"Bad Track Handling Procedures for Volume Preparation C'" appears in Appendix B of this manual.
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SECTION II. VOLUME PREPARATION C

Sequence of Job Control Statements

Job control statements for Volume Preparation C must appear in the following order:1
1. Execute statement (if the routine is to be loaded from mass storage),

2 Volume statement,

3. File statement (if present), and

4

Day statement (if present).

The last line of the last job control statement must contain an E in its mark field or be
followed by a line with blanks in its operation code and operands fields and an E in its mark

field.

Figure 2-1 shows the basic set of job control statements for Volume Preparation C.

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE ____OF ___

CARD |y OPERATION
NUMBER LOCATION CoDE OPERANDS

| 213 als]e[7]s . 1alis, 20]21 L L L

I EX___ WVoLPREP, .
: . VOLUMENAME = volume.-name , e

~ | XD

N L = - -

i 1 Nol”l 1 i

FORMAT=( YES e .

MAXE = maXimof - nomber-0f - § iles

1
1
1
1
1

0 B N ® A A w N -

o O B L

Il
1
1
1
L
1
1
L
]
1
Il
L

L
L
i
i
L
1
1
.
1
1
1
L

FILE. JLIST,. .o .
ﬂY \’lvddd.: - L 1

1 1 1

»
SN NS KNS SOy UGN 50Uy S VU N SV S (5 (PN AN M [ S

1
!
1
1
1
1 1
i 1
1 1 1
1 1 1
i ! P SR
1 L 1
1 L 1
L ! 1

L
1
L
1
L

b 4

Figure 2-1. Job Control Statements for Volume Preparation C

Execute Statement

The Execute statement is used only when Volume Preparation C is to be loaded from mass
storage.. The Execute statement directs the Supervisor to load Volume Preparation C from the
system disk, which is mounted on logical drive number 0. An additional mass storage device,
whose drive number can be from 1 through 7, is required for the volume being prepared (unless
the system residence volume is being prepared). An Execute statement is required for every

run of this routine when it is mass storage resident.

1See Appendix B for additional job control language elements that apply to bad track handling.
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SECTION II. VOLUME PREPARATION C

The Execute statement is not used when Volume Preparation C is loaded from magnetic
tape. (A drive number from 0 through 7 can be assigned to the mass storage device holding
the volume being prepared.) For a description of loading from magnetic tape, see '""Operating

Procedures for Volume Preparation C, " later in this section.

Volume Statement

The Volume statement is required for every run of Volume Preparation C because the
name of the volume to be prepared must always be specified in the volume -name parameter.
All other parameters of the Volume statement are optional; if these parameters are omitted,

their default values are used during processing.

VOLUME-NAME PARAMETER
The volume-name parameter (NAME) is required for every run of Volume Preparation C.
The volume-name parameter provides the name to be written onto the volume label. The form of

this parameter is shown below.

I NAME = volume-name,

volume-name = This name can be from one through six alphanumeric characters in
length. Letters A through Z and numbers 0 through 9 can be used.
The last character must be directly followed by a comma. If fewer
than six characters are specified, this field on the volume label is
zero-filled to the left,

VOLUME-SERIAL-NUMBER PARAMETER

This parameter allows the user to specify an alphanumeric value, up to six characters in
length, which supplements the volume name in identifying the mass storage volume. Like the
volume name, the volume serial number is written onto the volume label. The form of this

parameter is shown below.

[ SERIAL = volume-serial-numberj

volume-serial-number = This value may be up to six alphanumeric characters in
length. If fewer than six characters are specified, this
field on the volume label is zero-filled to the left.

Default assumption: if this parameter is omitted, the volume name is also written into

the volume-serial-number field on the volume label.

VOLUME-SERIAL-NUMBER-CHECK PARAMETER

This parameter enables the user to insure that the correct volume has been mounted.
When this parameter contains the keyword value YES (or when the parameter is omitted), the
volume-serial-number field on the volume label is checked for equality with the value specified
in the volume-serial-number parameter. In this case, the volume-serial-number parameter
must be specified. The form of this parameter is shown below.
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YES
CHECK = {NO } ,

YES = The volume-serial-number field of the volume label is checked for equality
with the value specified in the volume-serial-number parameter. If
inequality results, a halt or console message occurs.

NO = The above check is not performed. If the volume-serial-number parameter

is specified, its value is written into the volume-serial-number field on the
volume label. If the volume-serial-number parameter is not specified, the
volume name is written into the volume-serial-number field on the volume
label.

Default assumption: YES

SURFACE-CHECK PARAMETER
This parameter enables the user to specify whether formatting and surface checking are
to be performed for the entire mass storage volume or only for certain critical tracks. The

form of this parameter is shown below.

YEs}
No |

FORMAT = {

¥
The entire mass storage volume is to be formatted and checked for bad
tracks.

YES

1f

NO = Only the following areas are to be formatted and checked for bad tracks:
the bootstrap track, the substitute bootstrap track, the volume label,
the volume directory, the *BADTRACKS file (if created), and the
*VOLSPARES file (if created). !

Default assumption: YES

MAXIMUM-NUMBER-OF-FILES PARAMETER
The maximum-number-of-files parameter designates the maximum number of files that
are expected to be stored on the volume being prepared. Sufficient space is allowed in the

volume directory to accommodate the number of files designated by this parameter.

The user may specify a number from 1 to 26 for a volume mounted on a Type 155 Disk
Pack Drive or 1 to 86 for a volume mounted on a Type 258, 259, 273, 259A, or 259B Disk Pack
Drive. A number from 1 to 158 may be specified for a volume mounted on a Type 261 or 262
Disk File. Volume Preparation C uses a standard value for the maximum number of files, based

on the value specified by the user (see Table 2.1 and 2-2).

lThe *BADTRACKS and *VOLSPARES files are described in Appendix B under '"Bad Track
Handling Procedures for Volume Preparation C. "
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The user must specify an adequate number of files since the only means of increasing the
number of files allowed is to (1) unload all files, (2) run Volume Preparation C with a larger

value in the maximume«number-of-files parameter, and (3) reallocate and reload all files.

The form of this parameter is shown below,

MAXF = maximum-number-of-file sTl

maximum-number-of-files = A decimal number from 1 to 26 for the Type 155 Disk
Pack Drive or 1 to 86 for Type 258, 259, 273, 259A, and
259B Disk Pack Drives; from 1 to 158 for Type 261 and
262 Disk Files.

NOTE: The MAXF parameter card is not required for the Type 155 Disk Pack Drive as
MAXF 1is always set to 26. Tracks reserved for the Volume Directory are cylin-
der 00, track 01, records 1 through 14, and cylinder 01, tracks 00 and Ol.

The user-specified value produces a standard value used by Volume Preparation C as

shown in the following tables.

Table 2-1. MAXF Values for Type 258, 259, 273, 259A, and 259B Disk Pack Drives

Value Specified Value Used by Volume Tracks on Cylinder 000
by User Preparation C Reserved for Volume
Directory
None (default) 26 2 -4
1 -26 26 2 -4
27 - 56 56 2 -6
57 - 86 86 2 -8
Greater than 86 Invalid parameter value
halt or console message
occurs,

Table 2.2, MAXF Values for Type 261 and 262 Disk Files

Value Specified Value Used by Volume Tracks on Cylinder 000
by User Preparation C Reserved for Volume
Directory
None (default) 50 2 -4
1-50 50 2 -4
51 - 104 104 2 -6
105 - 158 158 2 -8
Greater than 158 Invalid parameter value
halt or console message
occurs.

Default assumption: if this parameter is omit{ed, the value 26 is used for a volume
mounted on a Type 155, 258, 259, 273, 259A, or 259B Disk Pack
Drive: the value 50 is used for a Type 261 or 262 Disk File.
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DEVICE-TYPE PARAMETER
The device-type parameter (DEVTYPE) specifies the type of device that holds the volume

to be prepared. The form of this parameter is shown below.

(155
258
259

- 273
DEVTYPE <261 , .
262
261L

\262L./
If the volume to be prepared is mounted on a Type 259A or 259B Disk Pack Drive, the

value 259 must be used in the device-type parameter. Omitting the parameter produces the

same effect in this case, since the default value is 259,

If a Type 262 Disk File is specified in this parameter, Volume Preparation C prepares

only the one volume whose address is specified (or defaulted) in the device-address parameter.

Default assumption: if this parameter is omitted, the value 259 is used.

DEVICE-ADDRESS PARAMETER
The device-address parameter (DEVADD) indicates the address of the disk device holding

the volume to be prepared. The form of this parameter is shown below.

| DEVADD = (pcu, drive), |

pcu = The peripheral control unit number, written as two octal characters.
The I/0 bit is not used, but all other bits, including sector bits, must
be specified.

The drive number, written as one octal character.

drive

Default assumption: if this parameter is omitted, the default assumption is pcu
04, drive 0.

File Statement for the List File

The list file is a printer listing of bad tracks, if any, and their substitutes on the volume
being prepared, The list file is described in Appendix B of this manual under '"Bad Track

Handling Procedures for Volume Preparation C."

The File statement for the list file is required only when the printer is assigned a periph-
eral control address other than 02. If this statement is omitted, the printer's peripheral

control address is assumed to be 02.

The form of this statement is shown in lines 14 and 15 of Figure 2-1.
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DEVICE-ADDRESS PARAMETER
This parameter is required when the File statement for the list file is used. This parame-
ter specifies the address of the printer's peripheral control unit. The form of this parameter

is shown below.

[DEVADD = (pcu), |

pcu = The peripheral control unit number, written as two octal characters. The
1/0 bit is not used, but all other bits, including the sector bits, must be
specified.

Day Statement

The Day statement is optional. It is used to specify the creation date of the system files
created by Volume Preparation C. When specified, the date is entered into the file description

index item for each system file created by Volume Preparation C,
The form of this statement is shown on line 16 of Figure 2-1. The ''yy'" portion of the
statement gives the year of the creation in decimal digits; the ''ddd' portion gives the day of

the creation in decimal digits (January lst being day 001).

Default assumption: if this statement is omitted, the creation date is taken from the
current date field of the Supervisor.

OPERATING PROCEDURES FOR VOLUME PREPARATION C

Loading Volume Preparation C

Volume Preparation C can be loaded in two ways,

1, From mass storage, by means of the Supervisor, under the Mod 1 (MSR)
Operating System;

2. From magnetic tape, by means of Floating Tape Loader-Monitor C, under
the Mod 1 (TR) Operating System.

MASS STORAGE RESIDENT
When Volume Preparation C is loaded from mass storage, an Execute statement (as illus-
trated on line 1 of Figure 2-1) must be submitted in the job control file, followed by the desired

job control statements for the routine,

TAPE RESIDENT
Loading Volume Preparation C from magnetic tape is similar to loading from mass storage,
except that a console call card is used instead of an Execute statement. The format of the console

call card is shown in Table 2-3.
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Table 2-3. Console Call Card Format

Characters Contents Meaning
1-38 *VOLPREP Program and segment names
for Volume Preparation C
9 d Tape drive number from which
Volume Preparation C is to be
loaded
18 * Asterisk (required by the Mod 1

(TR) Operating System)

Protection Switch Settings

Before running Volume Preparation C, the user must set to PERMIT all protection

switches on the peripheral control unit of the disk device holding the volume to be prepared.

Qperator Communication and Control

When an error condition occurs, 2-way communication between the operating system and
the operator is achieved through a control panel or (if certain software and hardware require-
ments have been met) through a console. If the communication medium is a control panel, an
error condition causes the central processor to halt. If the communication medium is a console,

an error condition causes a message to appear, but the central processor does not halt.

Halts or console messages are caused by three types of error conditions: peripheral
device conditions, job control file conditions, and conditions specific to Volume Preparation C.
When a halt or console message occurs, the operator must determine which error condition

exists and then make the appropriate response.

CONTROL PANEL HALTS

At the time of a control panel halt, the B-address register contains a value that identifies
the error condition. In all cases except for card read errors, the A-address register contains
the address of a response location in main memory. The response location is a l-character
main memory location into which the operator must enter a response character appropriate to
the error involved. Where indicated, additional information concerning the error can be found
in the main memory locations immediately following the response location. This additional
information is called the supplementary list (see Table 2-4) and is composed of the following

elements (arranged in ascending order of contiguous main memory locations).
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Table 2-4. Supplementary List

Field Name

Length

Specific code1

Volume name

Volume serial number
Mass storage pcu address
Device address

Magazine number

Error addressl

One character (A+l)

Six characters

Six characters

One character

One character

One character (always 0)

Six characters in the decimal
format cccttt

(otherwise blank).

1Significa,nt only for certain mass storage peripheral device errors

Peripheral Device Halts

A B-address register value in the range from 0000 through 3777 indicates an error condi-

tion involving a peripheral device. The operator should consult Table 2-5,

register value has the general form ppxd, where:

pp =
x = Code indicating type of error condition:
0 = Device not operable,
1 = Uncorrectable read error,
2 = Uncorrectable write error, and
4 = Positioning error;
d = Device number.

Peripheral control unit (leftmost bit set to zero);

These values are consistent with the standard peripheral error halt codes.

The B-address

When the halt condition involves the card reader, the A-address register does not contain

meaningful values. In all other cases, the A-address register contains the response location.

The supplementary list is also present (see Table 2-4).
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Table 2-5. Peripheral Device Halts

B-Address Specific 1
Register Code Condition Operator Action
Contents (A+1)
pp0d 01 Device inoperable, G = retry.
02 Protection violation, E = exit to the Supervisor.
ppld Read error (cards). Correct erroneous card, if
possible; refeed cards, start-
ing with that card; and press
RUN,
pp2d 04 Format violation. G = retry.
12 Track overflow. E = exit to the Supervisor.
10 Write error. 2 G = retry.
S = skip the bad track and
resume processing.
E = exit to the Supervisor,
pp4d 03 Positioning error. G = retry.
E = exit to the Supervisor.
13 Positioning error. E = exit to the Supervisor. I
1
The operator enters the appropriate response character into the response location
and presses RUN (G = 278, S = 628, E-= 258).
2If *BADTRACKS and *VOLSPARES files have not been created on the volume and
a bad track is encountered during formatting (write error), the following message
appears on the printer: CYL nnn TR nnn ERROR (nnn is a decimal value)., If
*BADTRACKS and *VOLSPARES files have been created on the volume and an
unusable track is encountered (write error), the printer message is CYL nnn TR
nnn UNUSABLE. An unusable track (a very unlikely possibility) has a bad sur-
face and not even one bad-track track-linking record can be read from it.

Job Control File Halts

A B-address register value from 5000 through 5077 indicates an error condition related to
statements of the job control file (see Table 2-6). The operator decides what action is required
and enters the appropriate response character into the response location in the A-address reg-

ister. The supplementary list is not produced.
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Table 2-6. Job Control File Halts

B-Address

Register Condition Operator Action

Contents
5001 Invalid command field. G = attempt to perform the operation
5002 Invalid positional again. The operator corrects the

erroneous job control statement;
refeeds the cards, starting with
5003 Invalid keyword., the Volume statement; enters a
G and presses RUN. The pro-

parameter,

5004 R?qu%red parameter gram then reprocesses the job

missing., .
control file,

5005 Invalid keyword E = exit to the Supervisor.
parameter value.

5010 Invalid combination or
sequence of parameters,

| NOTE: G = 278, E = 258.
R

Halts Specific to Volume Preparation C
A B-address register value from 6500 through 6517 indicates an error condition specific to
Volume Preparation C. ! See Table 2-7. The A-address register contains the address of the

response location. The supplementary list is also present (see Table 2-4).

Table 2-7. Halts Specific to Volume Preparation C

B-Address
Register Condition Operator Actionl
Contents

6500 The volume to be prepared is G = refeed the job control file from
the volume on which the system the Volume statement, after
resides. changing the address of the

volume to be prepared; enter G
and press RUN.
A = accept the situation and perform
volume preparation on this volume.
E = exit to the Supervisor.

6501 This halt occurs at the end of If no legitimate system residence volume
Volume Preparation C only now exists, the run can be considered
when a 6500 halt has occurred complete at this point and no response
earlier in the run and the A is necessary.

. A
response hés been glyen , G = reassign a system residence vol-
system residence volume must X
; i ume to drive number 0, enter G
now be assigned to drive num- v
and press RUN. Volume Prepara-
ber 0 so that control can be R R
. tion C will return control to the
transferred to the Supervisor. .
Supervisor.

1
Appendix B contains a description of halts in this category that apply to bad tracks on the volume
being prepared.
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Table 2-7 (cont), Halts Specific to Volume Preparation C

B-Address !
Register Condition Operator Action
Contents
6505 The volume-serial-number G = reread the volume label,
check failed. E = exit to the Supervisor.

1The operator enters the appropriate response character and presses RUN

(G = 275, A = 215, E = 25.).

CONSOLE MESSAGES

The console can be used for operator control when the Supervisor (in the Mod 1 (MSR)
Operating System) or Floating Tape Loader-Monitor (in the Mod 1 (TR) Operating System) has
been appropriately specialized and at least 16, 384 characters of main memory are available.
If either of these two conditions is not met, however, the operator's control medium is the

control panel.

When the console is used for operator control, an error condition does not cause the
system to halt. Instead, a diagnostic message is typed out on the console. The operator takes
the following steps.

1. He reads the typeout. (To repeat the message, he presses the space bar twice.)
If necessary, he consults the manual for possible action.

2. He performs the desired corrective action.
3. He types the appropriate l1-character response (G, E, etc.).

4, If the typein is correct, he presses the space bar to continue. If it is incorrect,
he types any nonspace character and returns to step 3.

The routine continues as directed by the response code. If an invalid response is made, the

routine causes the diagnostic message to reappear.

The following paragraphs provide detailed information about the three kinds of console

messages that can occur during Volume Preparation C.

Peripheral Device Messages
Console messages relating to peripheral device error conditions are listed in Table 2-8.
The format of these messages is

pp d MESSAGE TEXT

where pp = Peripheral control unit (leftmost bit set to zero),
d
MESSAGE TEXT specifies the error condition.

n

Device number, and

A second line contains the supplementary list described in Table 2-4,
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Table 2-8. Peripheral Device Messages

Specific 1
Typewriter Message Code Condition Operator Action
(alphanumeric)
Pp d INOPERABLE 1 Device inoperable. G = retry.
2 Protection violation. E = exit to the
Supervisor.
pp d READ ERROR Read error (cards). Correct erroneous
card, if possible;
refeed cards, start-
ing with that card;
and press the space
bar.
pp d WRITE ERROR 4 Format violation. G = retry.
! Track overflow. E = exit to the
Supervisor,
. 2
8 Write error. G = retry.

S = skip the bad
track and
resume proces-
sing.

E = exit to the
Supervisor.

rp d POSITIONING 3 Positioning error. G = retry.

ERROR E = exit to the
Supervisor.

= Positioning error. E = exit to the

Supervisor.

1The operator types the appropriate alphabetic response character and presses the

space bar.

2If *BADTRACKS and *VOLSPARES files have not been created on the volume and a

bad track is encountered during formatting (write error), the following message

appears on the printer: CYL nnn TR nnn ERROR (nnn is a decimal value). If

*BADTRACKS and *VOLSPARES f{iles have been created on the volume and an

unusable track is encountered (write error), the printer message is CYL nnn TR

nnn UNUSABLE. An unusable track (a very unlikely possibility) has a bad surface

and not even one bad-track track-linking record can be read from it.

Job Control File Messages
All messages involving errors in the job control file begin with the words JOB CONTROL

FILE ERROR. Table 2-9 contains the complete texts of all job control file messages for

Volume Preparation C. No supplementary list is produced.
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Table 2-9., Job Control File Messages

Typewriter Message Condition Operator Action
T JOB CONTROL FILE ERROR, Invalid command field. G = attempt to perform

COMMAND FIELD the operation again.
JOB CONTROL FILE ERROR, Invalid positional 'f::: :f:“t”:?r; ects
POSITIONAL PARAMETER parameter. oneous jo

control statement;
JOB CONTROL FILE ERROR, Invalid keyword. refeeds cards, start-
KEYWORD PARAMETER ing with the Volume
JOB CONTROL FILE ERROR, Required parameter :ladter;‘:::e:g? ::ie
MISSING PARAMETER missing. P P

bar. The program
JOB CONTROL FILE ERROR, Invalid keyword then reprocesses
PARAMETER VALUE parameter value. the job control file,
JOB CONTROL FILE ERROR, Invalid combination E = exit to the Supervisor.
PARAMETER COMBINATION or sequence of

parameters.

Messages Specific to Volume Preparation C
Table 2-10 contains messages for error conditions specific to Volume Preparation C.
The messages in Table 2-10 are followed by a second line of typed information, which contains

the supplementary list described in Table 2-4.

1Appendix B contains messages in this category that apply to bad tracks on the volume being
prepared.
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Table 2-10.

Messages Specific to Volume Preparation C

Typewriter Message

Condition

Operator Act:ion1

SYSTEM RESIDENCE
VOLUME WILL BE
FORMATTED

The volume to be
prepared is the
volume on which the
system resides.

G = refeed the job control
file from the Volume
statement, after changing
the address of the volume
to be prepared; type G
and press the space bar.

A = accept the situation and
perform volume prepara-
tion on this volume.

E = exit to the Supervisor.

REASSIGN SYSTEM RESIDENCE

VOLUME TO DEVICE 0

This message occurs
at the end of Volume
Preparation C only
when the above mes-
sage has occurred
earlier in the run and
the A response has
been given. A system
residence volume must
now be assigned to
drive number 0 so that
control can be trans-
ferred to the Supervisor.

If no legitimate system resi-
dence volume now exists, the
run can be considered com-
plete at this point and no re-
sponse is necessary.

G = reassign a system resi-
dence volume to drive
number 0, type a G and
press the space bar.
Volume Preparation C
will return control to the
Supervisor.

INCORRECT VOLUME

The volume~serial-
number check failed.

G = reread the volume label.

E = exit to the Supervisor,

1The operator types the appropriate alphabetic response character and presses the space bar.
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Bootstrap Generator C creates a bootstrap routine on a mass storage volume, The boot-

strap routine is the program that brings the Supervisor into main memory from mass storage at

the beginning of operations with the Mod 1 (MSR) Operating System.

Bootstrap Generator C has the capability to perform the following:

1. Create the bootstrap routine;

2. Recreate the bootstrap routine at any time after its initial creation; and

3. Specialize the bootstrap routine for the requirements of a specific installa-

tion, so that it is possible to bootstrap the Supervisor without any halts
for parameter changes.

Bootstrap Generator C is normally run when the operating system is generated for a
particular installation. However, it can be run whenever it is necessary to condition a mass
storage volume so that the Supervisor may be bootstrapped from it. This conditioning may be
necessary if the installation is to run the Supervisor from more than one volume or to change

~— some parameters of the bootstrap routine. In either case, the mass storage volume must first
have been prepared with the Volume Preparation C routine.

Bootstrap Generator C has been designed to operate under the control of any of the moni- %
tors listed below:

1. The Supervisor, or

2, Any loader-monitor in the Series 200/Operating System - Mod 1 (Tape

Resident).
The reader should be familiar with the operating procedures for the Supervisor, as de-
“ scribed in the Supervisor manual (Order No. 616).
. EQUIPMENT REQUIREMENTS FOR BOOTSTRAP GENERATOR C
Basic Equipment Requirements

The equipment requirements for Bootstrap Generator C are listed below:

A Series 200 central processor;

Advanced Programming Instructions;

~—-
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12,288 characters of main memory; and
One disk device and associated control.

This combination can be any one of the following.

Device Type Control Type
155 157C, 257C
258 257, 257-1, 260
259 257, 257-1, 260
273 257, 257-1, 260
259A 257A
259B 257B
261 260
262 260

One card reader is also required.

Additional Usable Equipment

The following additional equipment also can be used:

One Type 220-1, -3 Console (console I/O requires 4, 096 additional characters
of main memory);

Second 1/0 Sector {(Feature 1115 for Model 2200); and

One or more additional disk devices as tabulated above.

FUNCTIONAL DESCRIPTION OF BOOTSTRAP GENERATOR C

Bootstrap Generator C accepts the following parameters to create a bootstrap routine
tailored for a particular Supervisor:
1. Unique Supervisor identification;
jupervisor's relocation bank indicator;

\ddress of mass storage control from which the bootstrap routine will be
xecuted;

ddress of mass storage control and drive number of the volume on which
ootstrap Generator C is to write the bootstrap routine; and

—.sk transfer rate required at bootstrap time.
These parameters are specified through job control statements which are processed by the
Bootstrap Generator C to specialize the bootstrap routine and write it onto a mass storage

volume. Each of these parameters is described in more detail in the following paragraphs.

Supervisor Name

The Supervisor can exist in more than one version in the residence file. Each version is
identified by the last character of the Supervisor's name.
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During bootstrap generation, the user specifies which version of the Supervisor will be
used most often and, therefore, will be loaded automatically by the bootstrap routine. This
version of the Supervisor is referred to as the prime Supervisor. The term '"prime" does not
imply, however, that only one version of the Supervisor can be bootstrapped; the bootstrap
procedure has an option to alter the Supervisor name and thus load another version. Also,

the Supervisor can load any other version of itself through an Execute statement.

Location of Supervisor in Main Memory

Bootstrap Generator C can create a bootstrap routine that will relocate the Supervisor to a

specific bank of main memory. This value can also be altered at bootstrap time.

Control Address for Bootstrap Routine:

Bootstrap Generator C can specialize the bootstrap routine for a specific peripheral ad-

dress assignment for the mass storage control. This value can also be altered at bootstrap time.

Device Address for Writing Bootstrap Routine

Bootstrap Generator C can write the bootstrap routine onto a volume having any mass
storage control and device address. This parameter applies only at the time the bootstrap rou-
tine is generated. It allows Bootstrap Generator C to be loaded from one mass storage volume

and to write the bootstrap routine onto another mass storage volume.

JOB CONTROL LANGUAGE FOR BOOTSTRAP GENERATOR C

Information to specialize the bootstrap routine is submitted through the job control file.

The job control file must be assigned to a card reader.

Job control statements for Bootstrap Generator C (see Figure 3-1) are Execute, Supervisor,
Read/Write Channel, and File. The Supervisor, Read/Write Channel, and File statements can
be omitted; in which case certain values are assumed. (The Execute statement can be absent,
or it can be replaced by a console call card if Bootstrap Generator C is not operated under the
Mod 1 (MSR) Operating System. Refer to page 3-6 for operating procedures in a non-mass

storage environment. )

To terminate the reading of job control statements, the character E must appear in the
mark field of the last line of the last job control statement. The E must not appear in the
Execute statement; therefore, if no other job control statements are submitted, a line containing

E must still appear.
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EASYCODER -

CODING FORM

e’
PROBLEM PROGRAMMER DATE PAGE __OF ___
R yg wocation | OPERATION OPERANDS
1 23 als]el7]s | 14[i5, 20[21 | | | L L, | | | e2les . R | .80
N . EX . WBOOTGEN, . . . . . . L l
2 | 1 SUPER NAME=x, . . : ) s . ! . . . .
3 ! I 1 ANK=Lbe i " 1 1 1 L 1 i 1 1 | t
M i | N ch 5PEED= FAstA, L L L L 1 1 1 1 ) P
3 ] { L . - 5L°.WS 1 L ST N L1 | AR !
ol . FILE functional-name, . . ... . . . . . . . .
e . VADD:(peu, drivg).,. . . . . Ll . .
Figure 3-1. Job Control Statements for Bootstrap Generator C )
Execute Statement
The Execute statement directs the Supervisor to load Bootstrap Generator C. It must be
the first statement in the job control file if Bootstrap Generator C is run under the control of the
Supervisor. *BOOTGEN is the name of the Bootstrap Generator C program. A halt name may
also appear (as described in the Supervisor manual).
Supervisor Statement
The Supervisor statement specializes the bootstrap routine with the name of the prime
Supervisor and the relocation bank indicator., If the Supervisor statement is not supplied,
Bootstrap Generator C assumes that: ~
1, The Supervisor name is SUPERL; and
2. The relocation bank indicator is 02 (specifying a memory size of 12K
characters).
SUPERVISOR NAME PARAMETER
The Supervisor name parameter (NAME) specifies the last character of the name of the
prime Supervisor. The format of this parameter is shown below.
NAME-=x,
@

x - The last character of the name of the prime Supervisor., This character must
be chosen from the letters (A-Z) or the digits (0-9). The entire name of the

prime Supervisor is thus "SUPERx,"

The default assumption is 1.

RELOCATION BANK INDICATOR PARAMETER

The relocation bank indicator parameter (BANK) specifies the bank in which the Supervisor

is to reside. The format of this parameter is as follows.

7/15/70

BANK=bbD, .
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bb — The relocation bank indicator, expressed as two octal characters.

parameter is chosen according to Table 3-1.

The default assumption is 02.

This

Table 3-1. Relocation Bank Indicator Parameter Values
Memory Highest Location Used by the Relocation
Size Supervisor {octal) Indicator
12K 02 77 77 02
16K 03 77 77 03
20K 04 77 77 04
24K 05 77 77 05
28K 06 77 77 06
32K 07 77 77 07
40K 1177 77 11
49K 13 7777 13
57K 1577 17 15
65K 17 77 77 17
81K 23 77 77 23
98K 27 171 77 27
114K 3377 17 33
131K 3777 17 37
163K 47 77 17 47
196K 57 171 77 57
229K 67 17 17 67
262K 7777 17 77

RWC Statement

FAST gives an RWC variant of 56 or 76, depending on the sector bits specified in the FILE

BOOT statement.
SLOW gives an RWC variant
The default value is FAST.

File Statements

of 53 or 73.

File statements specify nonstandard control and device addresses for the two mass storage

devices referred to by Bootstrap G

enerator C. These are:

1. Bootstrap Generator C device ~ the device onto which Bootstrap Generator

C writes the bootstrap

routine; and

2. Bootstrap device — the device to be used later for the bootstrap operation.

If no File statements are supplied, these control and device addresses are assumed to be:

1. Bootstrap Generator C

2. Bootstrap device — control 04 {(drive number is not relevant).

device — control 04, drive 0; and

FUNCTIONAL-NAME PARAMETER

The functional-name parameter identifies the function to which the File statement applies.

This parameter has the following format.

7/15/70

GEN ]
BOOT}’
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GEN - Bootstrap Generator C device — the device onto which Bootstrap Generator
C writes the bootstrap routine.

BOOT - Bootstrap device — the device to be used for subsequent bootstrap opera-

tion. For this device, the drive number is not relevant, since the boot-
strap operation is always from drive 0.

DEVICE-ADDRESS PARAMETER

The device-address parameter (DEVADD) specifies the peripheral control unit (pcu) ad-

dress and drive number to be assigned for this File statement. This parameter is required if

the File statement is present. This parameter has the following format.

DEVADD = (pcu,drive),

pcu - Address of peripheral control unit, written as two octal characters.

The value of the leftmost bit is insignificant.
drive - Drive number, written as one octal character. This parameter is not

significant for the bootstrap device (functional-name is BOOT) and can
be omitted.

OPERATING PROCEDURES FOR BOOTSTRAP GENERATOR C

Preparing the Volume for Bootstrap Generation

In order to generate the bootstrap routine, the mass storage volume must have been pre-
pared by the Volume Preparation C routine to contain the following information:

1. Cylinder 0, track 0 formatted with 250-character records;
2. Volume label; and

3. Volume directory.

Loading Bootstrap Generator C

The procedures for loading Bootstrap Generator C depend on the monitor and the operating

system being used. Bootstrap Generator C can be loaded using any one of the following monitors.

1. Mass storage Supervisor.

2. One of the following loaders in the Series 200/Operating System - Mod 1
(Tape Resident),

a. Tape Loader-Monitor C; or

b. Floating Tape Loader-Monitor C.

LLOADING WITH THE SUPERVISOR

The statements in the job control file are exactly as described on page 3-3 under the head-

ing "Job Control Language for Bootstrap Generator C,' i.e., an Execute statement followed

3-6 #3-619

)



SECTION III. BOOTSTRAP GENERATOR C

by one Supervisor statement and up to two File statements. The Supervisor and File statements
can appear in any order or can be absent. In any case, the last line of the last job control state-

ment must contain an E in the mark field.

The following procedures are used to load with the Supervisor:
1. Place the job control statement in the card reader;

2, Obtain the Supervisor '""ready state,' i.e., the Supervisor is ready to read
an Execute statement; and

3. Press RUN (if necessary).

LOADING WITH A MOD 1 TAPE LOADER-MONITOR
When loading with a Mod 1 tape loader -monitor, the Execute statement is replaced by a
console call card. The format of the console call card is shown in Table 3-2. The remainder

of the job control file is the same as that for the Mod 1 (MSR) Operating System.

Table 3-2. Format of Console Call Card

Characters Contents Meaning

1-38 *BOOTGEN Program and segment names of Bootstrap
Generator C.

9 d Tape drive number from which Bootstrap
Generator C is to be loaded.

10 - 17 PPPPPPSS The Supervisor halts after the named seg-
ment is loaded. If left blank, the monitor
does not halt.

18 * Asterisk (required by the Mod 1 (TR)
Operating System).

The following procedures are used to load with a Mod 1 tape loader-monitor:

1. Place the job control file in the card reader;
2. Obtain halt 17002 (monitor ready to read a console call card);
3. If slow disk transfer rate only is required at generation time, display

location 63 (77 octal) and replace with an item mark; and

4. Press RUN.

OPERATOR CONTROL AND MESSAGES

At the time of a condition requiring operator action, information is conveyed to the opera-
tor in the following manner:

1. Through coded values in the B-address register if the control panel is
being used; or

2. Through typed messages if the console is being used.
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The operator takes corrective action and:

1. Enters the response character through the control panel if the control
panel is being used; or

2. Types the response character at the console keyboard if the console
is being used.

Control Panel Halts

When a halt occurs, the B-address register contains a coded value that indicates the

reason for the halt. Normally, this is sufficient for the operator to take appropriate action.

In some cases, the A-address register value supplies supplementary information to the
operator at the time of the halt. In such cases, the A-address value is the address of a list of
information. The contents of this list depend on the specific condition and are defined in the

following paragraphs.

In the tables below only the rightmost four octal digits (12 bits) of the B-address value are

shown. The remaining bits are zeros.

PERIPHERAL DEVICE CONDITIONS

A B-address register value in the range 0000 to 3777 (inclusive) indicates a condition re-
lated to a peripheral device operation. The B-address register value has the general form
ppxd:

Pp = Peripheral control address assignment with the leftmost bit set to zero;

x = Code indicating the type of peripheral condition; and

d = Device number (if applicable).

If the device is mass storage, the A-address register value is the address of a list of in-

formation in the following order.

1. Response location - One character.

2. Specific code - One character, indicating supplementary information
about the condition.

3. File name - Ten characters, giving the name of the file being
processed.

The operator should determine which peripheral device is referred to by the "pp' and ''d"

values of the B-address register, and then he should consult the following table.

3-8 #3-619
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Table 3-3. Halts Caused by Peripheral Device Conditions
B-Address
Register Specific
Value Code Condition Operator Action
pp0d Device inoperable See specific action below.
(mass storage only)
01 Device inoperable Cycle up device if necessary.
Enter G and press RUN to
continue,
02 Protection violation Verify that protection switches
| on control are set properly,
Enter G and press RUN to
continue,
ppld Uncorrectable read See specific action below.
error
If pp = d = 1 cycle check Correct card if possible.
card d = 2 validity check Refeed cards starting with
reader; card in error. Press RUN
to continue.
pp2d Uncorrectable write See specific action below.
error
If pp = 04 Enter G and press RUN to
mass 10 try again. If error persists,
storage: record specific code and
terminate run.
pp4d 03 Positioning or Enter G and press RUN to
05 addressing error try again. If error persists,
(mass storage only) record specific code and terminate
run.
pp7d 11 Miscellaneous
device error
condition
(mass storage only)

JOB CONTROL FILE CONDITIONS

A B-address register value in the range 5000 to 5077 indicates a condition related to the job
control file. The A-address register value is not used when the halt is caused by a job control

file condition.

The following table contains the B-address register values, their meanings, and correspond-

ing operator actions related to job control file conditions,
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Table 3-4., Job Control File Condition Halts

B-Address

Register

Value Meaning Operator Action

5001 Command code not Correct the card in error and
recognized refeed starting with that card.

Press RUN,

5003 Keyword not
recognized

5005 Illegal value for
keyword parameter

BOOTSTRAP GENERATOR C END-OF-RUN

A B-address register value of 6520 indicates that the bootstrap routine has been written
on the mass storage device. This halt is necessary because Bootstrap Generator C may be run
as a self-loading card deck, in which case a loader halt, signifying end-of-run, is not available.

The foilowing table gives the meaning and operator action for the 6520 halt.

Table 3-5. Bootstrap Generator C End-of-Run

B-Address

Register

Value Meaning Operator Action
6520 : End-of-run If operating under a resident

monitor, press RUN to get to a
‘ready state (or 17002 halt),

" Console Messages

When a console message indicates an error or requests operator action, the operator
performs the following steps:

1. He reads the typeout. (To repeat the message, he presses the space
bar twice.) If necessary, he consults the manual for possible action.

2. He performs the desired corrective action.
3. He types the appropriate l-character response (G, E, etc.),

4, If the typein is correct, he presses the space bar to continue.
If it is incorrect, he types any other character and returns to step 3.

PERIPHERAL DEVICE CONDITIONS
When the first line of a message typed on the console is of the form

pp d message
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then the condition causing the message is related to peripheral device operation.

Pp = Address assignment of peripheral control (with the leftmost
bit set to zero);

d = Device number (if applicable).

If the device is mass storage a second message line is typed. This line is a list of in-

formation, in the following order:

Specific code - One character, indicating supplementary information
about the condition and

File name - Ten characters, giving the name of the file being
processed.

The operator should determine which peripheral device is referred to by the "pp' and "d "

portions of the message; then Table 3-6 should be consulted to determine appropriate action.

The operator must enter a response character (i.e., type in a character when the TYPE
light goes on).
Table 3-6. Peripheral Device Condition Messages

1 Specific
Code
Typewriter Message | (alphanumeric) Condition Operator Action
pp d INOPERABLE Device inoperable See specific action below.
(mass storage only)
1 Device inoperable Cycle up device, if necessary.
Enter G to continue.
2 Protection viola- Verify that protection switches
tion on control are set properly,
Enter G to continue.
pp d READ ERROR Uncorrectable read | See specific action below.
error
d = 1 cycle check Correct card, if possible. Re-
feed cards, starting with card
in error.
d = 2 validity check | Enter G to continue.
pp d WRITE ERROR Uncorrectable See specific action below.
write error
4 Enter G to try again., If error
persists, record specific code
and terminate run,
. 4‘*'1
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Table 3-6 (cont). Peripheral Device Condition Messages

Specific
Code
Typewriter Message | (alphanumeric) Condition Operator Action
pp d POSITIONING 3 Positioning or Enter G to try again, If error
ERROR 5 addressing error persists, record specific code
(mass storage only) | and terminate run.
pp d 9 Miscellaneous de-
MISCELLANEOUS vice error condition
‘(mass storage only)
— L MR

JOB CONTROL FILE CONDITIONS
When the line typed out is of the form,
JOB CONTROL FILE ERROR, message
then the condition demanding a response is related to the job control file, No second line is

typed.

The diagnostic messages are listed in Table 3-7,

Table 3-7. Messages for Job Control File Conditions

Typewriter Message Meaning Operator Action

JOB CONTROL FILE ERROR, Command code not recognizeda.| Correct the card in

COMMAND FIELD error and refeed

starting with that

JOB CONTROL FILE ERROR, Keyword not recognized. card.

KEYWORD PARAMETER
JOB CONTROL FILE ERROR, Illegal value for keyword Enter G to continue,

PARAMETER VALUE parameter,

BOOTSTRAP GENERATOR C END-OF-RUN

Table 3-8 contains the typewriter message, which indicates that the bootstrap routine
has been written on the mass storage device. Operator action is necessary because Bootstrap
Generator C may be run as a self-loading card deck, in which case there is no resident loader to

return to.

Table 3-8, Bootstrap Generator C End~of-Run Message

Typewriter Message Meaning Operator Action

END JOB End-of-run If operating under a resident
monitor, enter G to get to
a ready state,
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MASS STORAGE SORT C

INTRODUCTION TO MASS STORAGE SORT C

Mass Storage Sort C (herein after referred to as the sort) is a utility routine of the Series
200/Operating System - Mod 1 (Mass Storage Resident). It is highly flexible, enabling it to meet
a wide variety of user requirements. It may be operated as a key sort, an extract sort, or an
item sort. Accompanying the sort are two routines which facilitate the processing of the sorted
output. These two routines are: the Fetch macro routine (similar to an input/output macro
routine) and the sequential output file program. The relationship between the sorting process

and these two output processes is discussed below.

A key sort takes the sort-key fields from the input item (source item) and attaches the
mass storage address of the item to the key, It then processes only this condensed data,
which saves considerable time if the key is a small percentage of the total item and the file is
fairly large. The sort output (sort-item file) is an ordered collection (via chaining) of the keys
with the appended addresses of the associated itemms. The user may write a program incor-
porating the Fetch macro statement and process the output of the sort. The Fetch routine re-
trieves certain elements of the sorted output sequence as follows: first, the sort item contain-
ing the key and the source~-item address, and second, the associated mass storage resident
source item,. Similarly, the sequential output file program can be used to create a sequential

file (as defined in the Data Management Subsystem manual) of the source items in the sorted

output sequence.

An extract sort is similar to a key sort except that selected fields are extracted from the
source item and carried through the sort process with the key. If the application is concerned
only with selected fields of the source item, considerable time can be saved during the extract
option. For example, if a file is being sorted in preparation for producing a report and if the
key, plus the fields required for the report, are a small part of the full source item, an extract
sort can be highly efficient, The user may access the key and the extracted fields in the sort
output sequence either with own-coding during the final merge portion of the sort or with the
Fetch routine in a program of his own, In either case, there is no need to reaccess the source
items. The sequential output file program can be used to create a sequential file of sort items.

(Each item in the file is made up of fields of the corresponding source item.)
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An item sort is essentially an extract sort where the entire source item is extracted. In
the sort, the item sort option produces a sort item (prior to the Fetch operation) which is in the
same form as the source item. (In the case of the key sort or the extract sort, the sort item

is in the rearranged form shown in Figure 4-12.)

Figure 4-1 illustrates the relationship between the sorting process and the output pro-
cesses. Note that the sort-item file is always input to the output processes. The source~item

file is input only if access to the source items is required.

SORT PROCESS OUTPUT PROCESS
USER
CARD FETCH USER
o MACRO L g WRITTEN
a4 ROUTINE E:IJ_EPUT
—_ PROGRAM
—
— - -
— - r
MASS STORAGE
SORT C PRESORT
AND MERGE
~
SOURCE-ITEM - SORT-ITEM FILE
FILE T~ (WORK FILE)

(SORT INPUT FILE-

~— —
MASS STORAGE, ~ 4\ —
TAPE,OR CARDS) SEQUENTIAL
’ T ouTRUT

FILE

PROGRAM
SEQUENTIAL
OUTPUT FILE
(MASS STORAGE
OR TAPE)

Figure 4-1. Relationship Between Sorting Process and Output Processes

EQUIPMENT REQUIREMENTS FOR MASS STORAGE SORT C

Basic Equipment Requirements

The equipment requirements for Mass Storage Sort C are listed below:
A Series 200 central processor;

Advanced Programming Instructions;

12, 288 characters of main memory; and

One disk device and associated control.
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This combination may be any one of the following:

| Device Type Control Type
155 157C, 257C
258 257, 257-1, 260
259 257, 257-1, 260
273 257, 257-1, 260
259A 257A
259B 257B
261 260
262 260

One card reader (unless sort parameters are resident in memory) is also required.

Additional Usable Equipment

The following additional equipment also may be used:
One printer;
One or more 1/2-inch Type 204B Magnetic Tape Units;

One Type 220-1 or -3 Console (console I/O requires 4, 096 additional char-
acters of main memory);

Up to a total of 32, 768 characters of main memory;
Second 1/0O Sector (Feature 1115 for Model 2200); and

One or more additional disk devices as tabulated above.

SUMMARY OF MASS STORAGE SORT C CAPABILITIES

The following list summarizes capabilities of the sort.
1. Sorts fixed-length items.

2, Sorts according to sort-key fields up to a maximum of ten in ascending,
descending, or mixed sequence.

3. Allows up to 11 extract fields or residue of an item to be an element of
the sort item.

4. Allows translation which permits the sorted order to be based upon the
commercial collating sequence,

5. Permits the selection of only those items for the sort that have a field
that bears a relationship to a specified value.

6. Permits deletion from the sort of those items that have a field that bears
a relationship to a specified value,

7. Allows user's own-coding on an input item-by-item basis.
8. Allows user's own-coding on an output sort item-by-item basis.
9. Accepts input from a mass storage device, magnetic tape, cards, or

through own-coding only,

10. Can process sequential, direct access, and indexed-sequential mass
storage files,

11. Provides output in a work-file area on the mass storage device.

1/5/70 4-3
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12, Allows the user to restrict the sdrt-item block size.

13. If requested, it ensures that the work area defined by the user is sufficient
for the successful completion of the sort.

14, Permits the user to receive the results of sort-item block and work-area
calculations prior to and apart from sort execution.

15. Preserves the original input file.

16. If requested, it creates a sequential file on mass storage or a file on 1/2-
inch magnetic tape.

FUNCTIONAL DESCRIPTION OF MASS STORAGE SORT C

Definition of Terms

The following terms are used frequently in this section and are hereby defined for the

reader.

1. Sort keys — those fields of an item that determine the order of the sort
output and are part of the sort output,

2. Extract fields — those fields of an item that may be selected to be part of
the sort output. Extract and sort-key fields must be distinct.

3. Sort item - the internal item of the sort that has been derived from a
source item. It will contain sort-key fields and may contain extract fields
and a source=~item address.

4. Residue — that data of an item that is not contained in a sort-key field.

Fetch — a macro routine that simplifies the processing of the sort item
file as well as the input file from which the sort file was generated unless
that file was on card or tape. The Fetch macro routine is described in
detail on page 4-6.

Function of Program

The sort processes a file stored on either a mass storage device, a 1/2-inch magnetic
tape, or punched cards. It also processes items entered through own-coding only. A mass
storage file that is to be input to the sort must conform to the Mod 1 (MSR) data management con-
ventions for either a sequential, direct access, or an indexed sequential file. Input from cards

and 1/2-inch magnetic tape are discussed on page 4-8.

From each item that is a valid entry to the sort, a sort item is developed which contains
the sort-key fields as a unit. The address of the mass storage resident source item may be

appended to the sort-key unit, and the extract or residue may be prefixed to that same unit.

The sort produces one string or file of logically sequenced sort items in a work area.
Ordering in the logical sequence is a function of the Honeywell collating sequence (binary 000000
to 111111) as well as the sort-key fields. A request for translation causes the sorted order to be

based on the commercial collating sequence. A user requiring some other collating sequence is
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able to achieve it through own-coding. At the completion of the sort process, the sort items may
then be made available to the user through a specialized Fetch macro routine which may retrieve

an associated mass storage resident source item.
If the user desires, the output from the sort may be a sequential file, organized according
to the data management conventions, or it may be a file on 1/2-inch magnetic tape. Refer to

"Sequential Output File Program Input/Output Files, ' in this section.

Function of Segments

The sort may be considered as consisting of two logical segments: presort and merge.

PRESORT SEGMENT

The presort segment develops a sort item from each item that is acceptable to the parti-
cular application. These sort items are arranged into ordered strings whose length is deter-
mined by the available memory and the requirement that an efficient covering is made of the

available cylinder area.

Own-coding can be entered during the presort, thus permitting the inspection, modification,

deletion, and addition of items.

MERGE SEGMENT

The merge segment is subdivided into two phases, ''l-cylinder, " and "multicylinder. "

The 1-cylinder phase merges the strings that exist on one cylinder until they are reduced
to a single string of sort items. Memory available to the 1-cylinder phase is a factor in deter-

mining the "way" of the merge.

The multicylinder phase merges two cylinders until a final string is produced. A sliding
buffer technique is employed to ensure the best activity on a cylinder once it has been accessed.
This phase utilizes the available memory by creating as many buffers as it can. When the final
string is being created, any required reorganization of the sort item is accomplished. If merge
own-coding is requested, it becomes active during this final phase and permits access to the sort

item after it has been reorganized.
If the type of output requested from the sort is in the form of either a sequential file or a

file on 1/2-inch magnetic tape, the multicylinder phase calls the sequential output file program

(see page 4-9).
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FUNCTIONAL DESCRIPTIONS OF OUTPUT PROCESSES

Functional Description of Fetch Macro Routine

The Fetch macro routine simplifies the processing of the Mass Storage Sort C sort-<item
file as well as the mass storage resident source-item file from which the sort-item file was
generated. It makes available the sort item and its associated source item on an item-by-item
basis., Hence, the items of the mass storage resident source-item file can be processed in the
logical sequence promoted by the sort application. The user may exercise options that restrict

his access to either the sort items or to the mass storage resident source items.

SPECIALIZATION OF FETCH MACRO ROUTINE

Partial specialization of the Fetch macro routine is achieved principally by assigning
values to the parameters of the Fetch macro statement. However, certain parameters required
for full specialization can be ascertained only after the sort has produced its sort-item file. The
values for these parameters are written by the sort on a mass storage device. When the pro-
gram containing the partially specialized version of Fetch is executed, the block containing these
values is accessed by Fetch and the final specialization is achieved. A user may modify this

final version by requesting an exit before any file processing begins.

A detailed description of the Fetch macro routine is dicussed under '"Language Elements of

Fetch Macro Routine, " in this section.

Functional Description of Sequential Output File Program

The sequential output file program processes the Mass Storage Sort C sort-item file and,

when necessary, the mass storage resident file that was input to the sort (source file). It creates

either a sequential file on mass storage or a file on 1/2-inch magnetic tape containing the items

in the sequence produced by the particular sort application.

A detailed description of the sequential output file program is discussed under '""Job Control

Language for Sequential Output File Program, ' in this section.

When the request for a sequential output file or a tape file is made by the inclusion of an
output file statement in the sort job control file, the sort creates an additional parameter record
in the sort work file. The contents of this parameter record are made available to the sequential

output file program when it is called by the sort.

When the sequential output file program is called through a separate Execute statement, the.

parameter information must be submitted to the sequential output file program through a separate

set of job control statements.
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The sequential output file program consists of two types of processing.

SORT-ITEM FILE TO SEQUENTIAL FILE

This process is called if in the preceding sort application no source-item address was
appended to the sort item, or an item sort was executed. The assumption is that the sequential
file or tape file to be created will have an item that corresponds to the sort item as it exists in
the sort-item file created by the sort. (When an item sort is requested, the sort item is the

complete source item. )

When item own-coding is specified, the sort item is made available to the user before it
is transferred to item storage. The item may be deleted or modified. Alternatively, an item

having the same characteristics as the sort item may be added.

SOURCE-ITEM FILE TO SEQUENTIAL FILE
This process is called if the sort item has a mass storage source-item address appended
to it. It is assumed that the items to be placed in the output file are to be obtained from a mass

storage resident source file (original input file).

When item own-coding is specified, the sort item is made available to the user. Note that
the sort item is determined by the values given to the key and extract parameters of the sort.
The user may now delete an item, based upon the contents of the sort item, or an item having

the same characteristics as the source items may be added for inclusion in the output file.

FUNCTIONAL DESCRIPTION OF INPUT/OUTPUT FILES

Normally, a sort is run to produce a sorted sequence of keys, extracts, or items. The
sort-item file is then processed either by a program containing a specialized Fetch macro rou-
tine and user coding or by the sequential output file program. The latter may be called through
a separate Execute statement, or it may be called directly by the sort through the use of an out-
put file statement in the job control file. In either case, the sort-item file is the input to the

Fetch macro routine or to the sequential output file program.

Sort Input/Output Files

The input file (source file) to the sort may reside either on a mass storage device, on 1/2-
inch magnetic tape, or on punched cards. In addition, all items to be sorted may be entered

through own-coding.

A mass-storage-resident source file may be any file organization (except partitioned se-

quential) that conforms to the Mod 1 (MSR) data management conventions.
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A file on 1/2-inch magnetic tape that is to be processed by the sort must contain data
records consisting only of fixed-length items. Also, the file must conform to one of the follow-

ing tape file formats:

1. Bannerless, standard labels in odd or even parity;
2. Bannerless, no labels in odd or even parity;

3. Bannered, standard labels in odd or even parity; and
4. Bannered, no labels in odd or even parity.

In the case of standard labels, all headers are treated as if they are regular and not extended;
therefore, information in character positions 41-80 in the header label is disregarded. Tape
marks may occur following the header and/or preceding a standard trailer. The presence of
these tape marks on the input tape is recorded if a request is made for tape output through the
sort job control file. Tape input files may be multireel, and data records may be blocked or un-

blocked.

Card input to the sort may be read in standard or in special mode. The first card in the
input deck should contain the first item, or part of the first item. When the item exceeds 80
characters, it must exist on consecutive cards. The first character of an item must start in

column 1 of the card. For example, consider an item 120 characters in length as shown in

Figure 4-2.
COLS.
1—5
IEOFA
coL. 40 -
Sfa—] -
B - -
ITEM N ITEM ITEM CHARACTERS
CHARACTERS 81— 120
COL.40 I—80
-
/ﬁ——.| -
'\ ITEM CHARACTERS
ITEM | ITEM 8l—120
CHARACTERS
|—80

Figure 4-2., Card Input File

Note that Figure 4-2 shows that the last item must be followed by a card containing 1EOFA in
columns 1-5. All input may be through own-coding as described under "Own-Coding-Only Source

of Input to the Sort, " in this section.
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The output from the sort (sort-item file) is an aggregate of chained blocks containing sort
items in the sorted sequence. This sort-item file uses the area specified to the sort as the work
files. However, because the structure of this file does not conform to the mass storage data
management conventions, it should be processed by either the Fetch macro routine or the se-
quential output file program. Figure 4-1 illustrates the relationship between the sorting process
and the output processes. The format of the sort items for each type of sort (key, extract, or

item) is shown in Figure 4-12.

Fetch Macro Source-Item/Sort-Item Files

The sort-item file is always an input file to the program containing the Fetch macro rou-
tine (see Figure 4-1). This file is used to access the data of the sort application in the sorted
sequence. If the application is an extract sort or an item sort, then only this file is needed as

input to the Fetch macro routine.

If the source file is mass storage resident and the application requires access to the origi-
nal input file {(as is necessary in a pure key sort), the source item is also an input to the Fetch
macro routine. Items in this file are accessed ''directly'" in the sorted sequence, as directed by

the items in the sort-item file.

If the user desires, he may create a file containing sort items by using the program con-

taining the Fetch macro routine. This process is entirely under user control.

Sequential Output File Program Input/Output Files

The sort-item file is always one input file to the sequential output file program, as it is
for the Fetch macro routine. If no source-item address is appended to the sort item, the se-
quential output file program cannot access the source file. The sort item becomes the final out-

put item.

If a source-item address is appended to the sort item, the source file resides on a mass
storage device and is a second input file to the sequential output file program. The source item

becomes the final output item.

The sort-ordered output file from the sequential output file program may be either a se-

quential file on a mass storage device or a file on 1/2-inch magnetic tape.

When the output file request is made at sort execution time, the creation of the output file
may be regarded as a process executed by a logical segment of the sort. If this is the case, and

the input to the sort is 1/2-inch magnetic tape, the format of the output tape is the same as that
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of the input tape, with the exception that the size of the data record may be changed. Tape marks
present on the input tape appear on the output tape. Input tape labels are updated and used as
output labels. If the input to the sort comes from a medium other than magnetic tape and tape
output is requested, the format of the output tape is bannered, standard labels in odd parity. A

dummy header and trailer are created.

When tape output is requested through the job control file for the sequential output file pro-
gram, the following file formats may be created:

1. Bannerless, standard labels in odd or even parity;

2. Bannerless, no labels in odd or even parity;

3. Bannered, standard labels in odd or even parity; and

4

. Bannered, no labels in odd or even parity.

If the tape input to the preceding sort has standard labels and standard labels are requested
on the output tape, the input labels are updated and used as the output labels. If the input to the
sort comes from some medium o*her than tape or from a tape with no labels, and tape output with

standard labels is requested, dummy labels are created by the sequential output file program.

Table 4-1 summarizes the various tape output file formats created by the sequential out-

put file program.

Table 4-1. Tape Output File Formats Created by
Sequential Output File Program

Output Sequential Output File Pro-~ Sequential Output File Pro- Sequential Output File Program -
Input gram -~ Called for Execution gram - Called by an Execute Called by an Execute Card
3 by the Sort Card (LABELS=YES,) (LABELS=NO, )
Tape Input 1. Input labels updated and used 1, Input labels updated and used 1. No labels.
(LABELS= YES, ) as output labels. as output labels. 2. Format of output tape [(TM),
’ 2. Format of output tape same 2. Format of output tape {TM, BAN, PAD, PAR] specified
as input tape with regard to BAN, PAD, PAR) specified through job control file,
TM, BAN, PAD, PAR. through job control file. 3. TM automatically placed
3, Size of output data record 3. File name and record inde- after data,
must be specified in job pendent of input file (speci- 4. Output record size specified
control file. fied through job control file). through job control file,
4, File name is changed only if 4. Input retention cycle pre-
specified in sort job control served,

file.
5. Input retention cycle pre-

served,
Tape Input 1, No labels, 1, Create durnmy header and
- 2, Format of output tape same trailer,
{LABELS=NO, ) as input tape with regard to 2, Format of output tape (TM, Same as above.
TM, BAN, PAD, PAR. TM BAN, PAD, PAR) specified
automatically placed after through job control file,
data, 3, File name and record size
3. Size of output data record independent of input file
must be specified in sort (specified through job con-
job control file, trol file).
4. Retention cycle 0.
Other Input 1. Create dummy header and
. trailer,
g;f;;ncaézf Own- 2. Format of output tape is ban- Same as above, Same as above.
g gt nered, odd parity and padding

of 77g. The banner is 56g.
No tape marks appear.
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JOB CONTROL LANGUAGE FOR MASS STORAGE SORT C

Requesting Sort Operation

The specification of the parameters to the sort may be made through statements in the job
control file, or the parameters may be resident in main memory when the sort is called. (The
job control file must be in the card reader. For a job control file in a card reader, the term

""line'" denotes one card.)

The two possible Execute statements are described under '"Loading and Executing, ' in this

section.

Job Control Statements and Parameters

A variable number of job control statements is required to define the sort parameters,

depending on the demands of a particular application.

OPTIONAL PARAMETERS
Optional parameters have an assumed or ''default” value. When such a parameter is

omitted in the job control statements, the default value is used.

PARAMETER SET

The collection of statements required for a sort operation is called the parameter set.
An E in the mark field of a line indicates that this is the last line of the set. The line containing
the E may be the same line as the last line containing a parameter, or it may be a separate line

containing no parameters.

ORDER OF STATEMENTS
Statements may be in any order in the job control file. The first line of a statement must

have a nonblank operation code field.

All device address parameters (for multivolume files) should be written on a single line to

reduce difficulties if card decks are disarranged.
NUMERIC VALUES
Numeric values in parameters are always decimal (unless otherwise noted), and leading

zeros may be omitted.

Sort Statement

A Sort statement is required in the job control file; the format of this statement is shown

in Figure 4-3.
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HIGH-MEMORY-ADDRESS PARAMETER

The high-memory-address parameter (HMA) defines the highest memory address available
to the sort. However, if an own-code program is resident during a phase of the sort and the
base address of that program is lower than that specified by the HMA parameter, then the base
address of that program less one is the highest memory address available to that phase. This

parameter takes the following form.

high address }

HMA = { iy

high-address - The highest address available, written as a decimal number (up
to six characters in length).

nnM - The number of memory modules (M) available, written as a 2-
character decimal number. The highest address available is
computed by the sort and is one location less than nn times
4,096. M is a parameter constant.

The default assumption is that the HMA value is to be taken from the Supervisor communi-
cation area field that specifies the highest address available to the object program memory. If
HMA is specified but has a higher address than the address in the Supervisor, the Supervisor

value is used.

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE ___OF ___
N Eﬁ wocation | OPION OPERANDS
| ZI3 415]6i7|8 g 14015, 20]2! Y 1 1 . | [ L, | y  62(63 | N L L N B0
S . SORT. . . . et . L. [Regedived, . . . . .
d : ; HMA=fhigh-address).,... . ... ... . ... .. .. Opfional. . .. ...
3 I 1 1 lnnM i I 1 Sn 1o 1 . 1 PR | i | PR | L
4 L ] 1 L SEQ’ IA} 1 i 1 1 P L 1 Oﬂﬂbncl‘. L i
s { 1 i 1 D S’ 1 y ") 1 1 P Loa Il Il ) 1 P | - 1
sf L1 . . ITADD=(NO Y, . . . . . . |Optonal . . ..,
T | | 1 1 1 iYE(sli 1 1 1 1 1 i ‘n 1 1 i1
. ! . . TRANS=(NO Y. . . l . , .. Optional . . .
° | i 1 Fi ?‘YE(SLX 1 1 L L 1 P Y | n i L
of 11 . L PRECAL=(NO Y. . . ——— . . [OpHonal ., .
H | ; i i 1 ?yElS<’ | M| 1 1 1 1 , [l Fu| 1 i
2 | . , INVOLznumber -of ~items,. . .. . ) .. Optional ., .. .,
oL ) . S1B=number-of-records, . . . . Lo Opfionol L

Figure 4-3, Sort Statement and Parameters

SEQUENCE PARAMETER
The sequence parameter (SEQ) describes the primary sorting sequence, The form of the

parameter is as follows.
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SECTION IV. MASS STORAGE SORT C

A - Ascending sequence.
D - Descending sequence.

The default assumption is ascending sequence.

ITEM-ADDRESS PARAMETER
The item-address parameter (ITADD) indicates whether or not the mass storage address

of the item is to be appended to the sort item. The form of this parameter is as follows.

ITADD = {NO },

YES

NO - The item address is not to be appended.
YES -~ The item address is to be appended.

The use of the item-address parameter when input is from cards or tape is meaningless;
the default assumption for these two input media is NO, If the input is from mass storage or
through own-coding, the default assumption is YES, Use YES if the application requires ac-
cessing of the input file after completion of the sort (refer to '"Detailed Description of Fetch

Macro Routine'' and to '"Detailed Description of Sequential Output File Program in this section),

TRANSLATION PARAMETER

The translation parameter (TRANS) indicates the sort order; it is to be in either Honeywell

collating sequence (binary 000000 to 111111) or commercial collating sequence.

_{NO }

TRANS _{YES ,

NO - Translation is not required, and the Honeywell collating sequence is to
be used.

YES - Translation is required, and the commercial collating sequence is to
be used.

The default assumption is NO.

PRECALCULATION PARAMETER

The precalculation parameter (PRECAL) indicates whether the sort is to be executed after
the calculation of the sort-item block size and, if requested, the determination that sufficient

work area has been allocated.

NO
PRECAL -{YES},

NO - The sort is to be executed.

YES - The sort program is to return to the Supervisor after completing the re-
quested calculation,
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The default assumption is that the sort is to be executed. When the parameter value is
YES, the sort indicates the results of the calculations through the printer, if available, or, if

the printer is not available, through the operator control file.

VOLUME OF INPUT PARAMETER
This parameter (INVOL) indicates to the sort that, prior to execution, a check is to be
made to ensure that the work area defined by the specification of work files is sufficient for the

successful execution of the sort.

INVOL = number-of-items,

number-of-items - The number of items to be processed by the sort (six deci-
mal characters). Leading zeros not required.

The default assumption is that the size of the work area is not checked.

SORT-ITEM BLOCK RESTRICTION PARAMETER
The sort~item block restriction parameter (SIB) indicates that the user wishes to control

the maximum size of the sort-item block.

SIB = number-of-records.

number-of-records - The maximum number of 250-character physical records
that the sort may use to contain the sort item block (a
2-character decimal number).

The default assumption is that the sort can freely determine the size of its sort-item block.

File Statements

The File statements specify information about the input and output files used by the sort.
The input/output function name, which is the first parameter of each File statement, specifies
to which file the statement refers. The File statements are of four types:

1. Input (source-item) file;

2. Work file;

3. Output file; and

4. Information file.

Each type of File statement is described below under a separate heading.

INPUT FILE
The input file is the file of input data to the sort. The parameter "IN" identifies a File
statement as referring to the input file (see Figure 4-4), The File statement for the input file

must be present; there is no default assumption.
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EASYCODER

COUING FORM
PROBLEM PROGRAMMER DATE PAGE __OF
N R ;E Location | OPEROM OPERANDS
)\ 2]3 al5]6]7]8 N 1415, 20121 | | L . 4. 62063 | . L 0]
; E 1 E‘LE LN i L TP I A L i Eﬂ.a‘n.l'lt‘ﬂ.d L 1

' L E= i . NN .

. bEVﬁD*(ncu( drwa)) L e _Odhonal L . .

1 1

Optional . . .. . ..

1
. -pasgwgrd ) e
1

DEVT\PE= dﬂzﬂ_\ﬂﬂnﬂt\/bh . o

® ® N o & A w N -

|

]

]

|

! i

l s . \TEM=item-length, .. .. .. ... ...

I 1 1 ¢ A i

T et Oflanal
0 _I[ E 1 i 'gﬁbs %gddlnn , L ! 1 1 1 t OP"!QI‘G‘ L e v
" P 1 L .. PAR=(ODD ), 1 i ) L 1 ot o.ﬂ-lﬁnﬂ ad—a L
2 I l 1 1 21EVENS 1 1 1 1 1 abou 1 1 1
3 I l L L E’l (SPEIC el I 1 1 1 1 QP*AQQQ&_L_L_._._,_L‘_.__,_
1 %I I 1 1 1 stAND J L 1 1 1 1 i P 1 L
. ) . LARELS*(YES) . . . . . T -
‘e : 1 1 1 i“q S \ 1 1 L ; a1 A Las L
I.: J' 1 ! ZEELS;’nQ,mh}r 'Oenzmd ‘5_' 1 ' ! L Q@QD_QL 1 ! N

Il i 1 1 1 . 1 1 i ia s | P AU 1 [

Figure 4-4. File Statement and Parameters for Input File

Name Parameter
The name parameter (NAME) specifies the file name of the input file to the sort. The

form of this parameter is shown below:

NAME = file-name,

file-name - The file name of the input file (up to ten characters in length), Trail-
ing spaces are added.

For mass storage, the file name is required and is the name of the input file. For tape
input, it is optional, and if specified, the file name of the input file will be checked against the
value of the parameter (the default assumption is not to check the input file name), For card

input and own-coding only, specifying this parameter has no meaning and is ignored.

Device-Type Parameter
The device-type parameter (DEVTYPE) specifies the storage medium used for the file as
well as the type of peripheral device used to access the file, It may also be used to indicate that

all input to the sort is to be fed through own-coding,

DEVTYPE = device-type,

device-type - The type number of the device used to access the file, or the com-
mon name of that device.
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The device type may be chosen from the following list:

227 214-2
223 204B
224-1 NONE
224-2

or if the common name is used:

CARD
TAPE

The parameter value must be NONE when all items to the sort are to be entered through

own-coding,

The default assumption is mass storage, (Device type codes for mass storage are not

used in the mass storage sort.)

Device-Address Parameter

This parameter (DEVADD) takes the following form,

{DEVADD = (pcu<, drive >) ,} ces

pcu - The peripheral address assignment of the control unit (two octal charac-
ters). Except for card input, the I/0O bit is irrelevant but all other bits
must be specified. If input is from cards, all six bits must be specified.

drive - Drive number (one octal character).

For mass storage, the device-address parameter specifies the physical device address(es)
of the volume(s) containing the source item file. An input file may be contained on up to a maxi-

mum of eight volumes,
The default assumption is pcu 04, drive 0, and the file is contained on a single volume.

If the item address is appended, all volumes of the input file must be mounted on line and
must, therefore, be specified in this parameter. If, however, the item address is not to be
appended, the input file may be mounted on the minimum number of disk drives acceptable to its

file organization, The sort will cycle through the device address assignments.

For tape, the default assumption is pcu 00, drive 1. Up to two devices may be specified,
but the same pcu must be specified for both, For cards, the default assumption is 41, This pa-
rameter has no meaning for own=coding only,

For each device address being specified, DEVADD is necessary.
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Password Parameter

The password parameter (PW) defines the password of the mass storage source-item file.

The form of this parameter is shown below.

PW = password,

password - The source-item file password (up to eight characters in length).

Trailing spaces a

re added.

The default assumption is that the file is not protected by a password.

Item Parameter

The item parameter (ITEM) s

pecifies the number of characters in an item.

ITEM = length-of«item,

length-of-item - The size of the item in terms of the number of characters (up
to four decimal characters).

This parameter is ignored if the input to the sort resides on mass storage.

is required for all other input.

Record-Length Parameter

This parameter

The record-length parameter (REC) specifies the number of characters in a record.

REC = record-length, |

record-length - The number of characters in each record (up to four decimal

characters),

This parameter is only significant if the input file is on tape.

This includes a banner character when applicable.

It should be omitted if the

input to the sort comes from any other source.

Banner Parameter

This parameter (BAN) specifie

input file on tape.

NO - The file is unbannered.
YES - The file is bannered.

The default value is YES.

s whether or not the file is bannered and applies only to an
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Padding Character Parameter

This parameter (PAD) specifies a padding character for a magnetic tape file.

PAD = padding,

padding - The padding character expressed as two octal digits.

For a file with odd parity, the default value is octal 77; for a file with even parity, the de-
fault value is octal 11, If the first three characters of an item on tape are equal to the padding

character, the item is bypassed.

Parity Parameter

This parameter (PAR) specifies the recording parity for a magnetic tape.

PAR ={ODD }’

EVEN

ODD - Odd parity.
EVEN - Even parity.

The default value is ODD.

Label Parameter

Magnetic tape files may have standard labels or no labels,

LABELS = {NO },

YES

NO =~ The file has no labels and is terminated'by a tape mark,

YES - The file has standard labels,

The default assumption is standard labels.

Reels Parameter
A magnetic tape file may be contained on more than one reel. This parameter (REELS) is

required if there are no labels on a multivolume tape file,

REELS = number-of-reels,

number-of-reels - The number of reels of the file expressed as a single decimal
digit,

The default assumption is a single reel, This parameter is ignored if the file has standard

labels.
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Mode Parameter

The mode parameter (MODE) specifies the card reading mode for a punched card file,

MODE = {

STAND }
SPEC J°

STAND - The standard card mode.
SPEC - The special card mode,

The default value is special,

WORK FILES

The sort requires a work area in which it can create a sort item file on mass storage.
This work area is assigned to the sort as one or more files. Normally, one file is sufficient
for the work area. However, in some cases, one work file is not large enough to handle the
sorting requirements. Therefore, up to five work files may be assigned. These files are re-
ferred to as work file 1, work file 2, etc. The parameter work, (where nis 1, 2, etc.) iden- .

tifies the work file being referred to (see Figure 4-5).

If no File statement for work file 1 appears, the default assumption is that there is a work

file named "*SORTWORK' on pcu 04, drive 0. The total number of units of allocation for all

work files cannot exceed five.

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE ____OF ____
\AR0  [K[A] Locamion | orenaTiow OPERANDS
| 2|3 4ls]e]7]e N 1418, 20§21 N 4 Y ) TN P 8463 ., . g, L, 80
Qg\jnnal e
Opit |

: kot “ = 1 N i o
1 i {DE.MADD_‘.(.PQ!_’A;:\ V¢.> '.!oc o 1. ,’ PPN
I i 1 i 1 i s

I R

i FILE R¥Kn . . e e

4
i
1
1
i

Figure 4-5, File Statement and Parameters for Work File

Name Parameter

.

The name parameter (NAME) specifies the name given to this work file., The form of this

parameter is as follows,

NAME = file-name,

file-name - The file name of the work file (up to ten characters in length). Trailing
’ spaces are added. ‘

The default assumption is *SORTWORKA. D,ﬁ ,,/"'; 3 2
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Device-Address Parameter
The device-address parameter (DEVADD) specifies the physical device address(es) of the

volume(s) containing the work file., The form of this parameter is shown below.

{DEVADD = (pcu, drive),} « o e

pcu - The peripheral address assignment of the control unit (two octal characters).
The high-order bit is irrelevant, but all other bits must be specified.

drive - The drive number.
The default assumption is pcu 04, drive 0, and the work file is contained on a single volume.

The total number of volumes that may be specified for all files is five, since the work area

that can be utilized by the sort cannot exceed five units of allocation.

For each device address being specified, DEVADD is necessary.
OUTPUT FILE

If the File statement for the output file is present (see Figure 4-6), a request is made for
the creation of a sort-ordered file either in a sequential file organization or on a 1/2-inch mag-

netic tape. At the completion of the sorting process, the sequential file program is executed.

The default assumption is that neither sequential file output nor tape output is required.
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Figure 4-6, File Statement and Parameters for Output File
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Name Parameter

The name parameter (NAME) specifies the name of the sequential or tape output file. The

form of the parameter is shown below.

NAME = file-name,

file-name - The name of the output file (up to ten alphanumeric characters).

For mass storage, a name must be specified for the sequential output file.

NOTE: It must be remembered that this file must be allocated prior to the exe-
cution of the sort.

If the file is on tape and it is to have standard labels, the value of the name parameter is

the name given to the output file,

If the input to the sort was a tape file with standard labels, the default assumption is that

no name change is required. If the input to the sort was from some other source, the default

assumption is blanks.

Device-Type Parameter

The device-type parameter (DEVT YPE) specifies the storage medium to be used for the
output file,

DEVTYPE = device-type,

device-type - The type number of the device used for the storing of the output
file, or the common name of that device. The device type may
be: 204B or TAPE.

The default assumption is mass storage (device-type codes for mass storage are not used).

Device~Address Parameter

The form of the device-address parameter (DEVADD) is shown below.

{DEVADD = (pcu, drive),} .

pcu - The peripheral address assignment of the control unit (two octal charac-
ters). The high-order (I/O) bit is irrelevant, but all other bits must be
specified.

drive - Drive number (one octal character).
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For mass storage, the device-address parameter(s) specifies the physical device ad-
dress(es) of the volume(s) containing the output file., The output file may be contained on more
than one volume, up to a maximum of eight. The default assumption is pcu 04, drive 0, and the

file is contained on one volume.

For tape, up to two devices may be specified; however, the same pcu must be specified

for both, The default assumption is pcu 00, drive 1.
For each address being specified, DEVADD is necessary.
Password Parameter

The password parameter (PW) defines the password of the mass storage sequential output

file, This parameter takes the following form.

PW = password,

password - The sequential output file password (up to eight characters in length).
Trailing spaces are added.

The default assumption is that the file is not protected by a password.
Record-Length Parameter

The record-length parameter (REC) indicates the number of characters in each record of

the output file,

REC = record-length,

record-length - The number of characters in each record of the output file (up to
four decimal characters). This includes the banner character
when necessary.

This parameter is significant only if the output file is to be created on tape; in which case,

it is required.
INFORMATION FILE
The information file is a printed program history., The parameter "INFO" identifies a

File statement as referring to the information file (see Figure 4-7).

If no File statement for the information file appears, the default assumption is that no pro-

gram history is required,
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EASYCODER

COUING FORM
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- Figure 4-7. File Statement and Parameters for Information File
Device-Address Parameter
- The device-address parameter (DEVADD) specifies the physical device address of the in-
formation file. The information file must be on a printer. The form of this parameter is as
follows,
DEVADD = (pcu),
pcu - The peripheral address assignment of the control unit (two octal characters)
The address must be in the first I/O sector,
The default assumption is pcu 02.
| Fields Statement
o Parameters belonging to the Fields statement (see Figure 4-8) define the functions of
. various fields of the source item in relation to the sort operation.
< > < () P’T oMR G
EASYCODER 7/
COUDING FORM ;
PROBLEM PROGRAMMER DATE PAGE _OF.___
R LocaTion | PEoN OPERANDS
1_2]3 aTsje]7]s | 1405, 20[2) L | | e2les M | 0]
Pt y e
et . VELDSKENS= .\hon. tmaifh( zﬂ . .. Required . | .
I . . <. (mtf\on \e.na“'h(-.?»- -.-5\. NS DR s
3 ] 1 f (E)(TR.’(( 3 +‘ h TRy mﬂﬂlll 1
D : . N L=(EQ),YVAL:0a....a),. .. Ootienal. .
s . ) I 1 1 1 nNE 1 1 T 1 M R | L
l) ¢ I ' 1 1 J 1 1 &T ’ i - 1 1 i A J. 1
7 I 1 1 i 1 d ILS I3 1 i i ol g 1 L
e ! 1 1 1 1 1 ) I3 i i . L 1 L
o ! L 1 1 1 i ILE L i 1 i P | 1 1
< s :L ; . . DE L= (p Y L= "H.)MALEAQ.. e . Qgﬂggql. : .
" [ ) i 1 1 1 NE Loss L 1 Lol ) "
12 | i —t i Jd 1 1 <éT. i ] 1 1 1 al 1
13 I —— 1 1 1 1 |Ls 1 o 1 ! 1 1 PO | i
14 =I 1 1 1 1 ] |§_E 1 a1 1 1 1 —dedd 1
s ; t A i L 2 ' \L,E 1 ) 1. 1 1 1 3
S voe— OSSO SO ST SIS SOV SUSTOY
e ! 1 i —_ 1 A A1 1 i i 1 1 1 LA )
'® i | L 1 1 1 s L ) I 1 1 1 N )
S~ Figure 4-8. Parameters for the Fields Statement
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KEYS PARAMETER

The keys parameter (KEY or KEYS) specifies the sort-key data and is followed by a list.
Up to ten sort-key fields may be specified. Their order in the list indicates their sort signifi-
cance. The order is in decreasing importance. Keys are assumed to be sorted in the order
defined by the primary sequence of the sort, unless a '"'reverse'' key is specified. A reverse key
will be sorted in the reverse sequence from the primary order., The form of the parameter is

shown below.

KEYS = ( (position, length<,R>). . . ),

position - Up to four decimal digits giving the position of the leftmost (high-order)
character of the key field in the item. The first character in the item
is considered to be in position 0001.

length - Up to two decimal digits giving the number of characters in the key field.

R_ - If this parameter value is specified, the key with which it is associated
is a reverse key, (When omitting this value, the comma preceding it is
also omitted.)

The above three values (or two, if R is omitted) form a set which may be repeated up to
nine times. Xach set is enclosed in parentheses and separated by commas. Examples are
shown below,

1, One key field - KEYS = (15, 4), (Note that with one key, only one pair of
parentheses is needed.,)

2. Three key fields with the second reverse sequence - KEYS = ( (15, 4), (20,
5, R), (9, 1)).

EXTRACT PARAMETER

The extract (EXTR) parameter specifies extract field information. Extract fields are
fields of a source item that may be included in the sort item but have no significance in deter-
mining the final sort order. Up to 11l extract fields may be specified, and the order in the list

determines their relative positions in the sort item.

When the user wishes the extract fields to be all those fields of the item that have not been
specified as keys, then the value given to the extract parameter is "ITEM." The specification
of ITEM implies that the output of the sort will be a string of items in the same format as the
original source items., Key fields and extract fields must not overlap. The form of this pa-

rameter is as follows.

((position, length), . . .)},>

< =
EXTR {ITEM
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position - Up to four decimal digits giving the position of the leftmost (high-order)
character of the extract field in the item. The first character in the
item is considered to be in position 0001.

length - Up to two decimal digits giving the number of characters in an extract
field,

The default assumption is that no extract fields are required.

SELECT PARAMETER

The select parameter (SEL) indicates that the sort application requires that only certain
items of the input file be acceptable as input to the sort. The value of the select parameter is a
list of two or three parameters (see format below). The first parameter (position) defines the
position in the item of the field on which the selection is based. The second parameter (EQ,
NE, GT, LS, GE, or LE), if specified, is preceded by a keyword (REL). The second parameter
indicates the standard for selection, that is, equality or the degree of inequality with regard to
the value specified by the third parameter, which is prefixed by the keyword VAL, This pa-
rameter defines the contents of the select field. Only one select parameter may be specified.

The form of this parameter is shown below.

SEL = (position, < REL = , >VAL = aa...a),

position - Up to four decimal digits giving the position of the leftmost (high-order)
character of the field on which the selection is based. The first character
in the item is considered to be in position 0001.

EQ - equal

E - not equal

GT - greater than

LS - less than

GE - greater than or equal

L__E - less than or equal

aa...a - The value with which the defined field of an input item is to be com-

pared. The maximum number of characters that the VAL parameter
can define is 30. Blanks are significant,

If the second parameter in the list (prefixed by the keyword REL) is not specified, the
standard for selection of an input item is equality with the value specified by the VAL parameter.

The default assumption is that the select function is not required.

DELETE PARAMETER
The delete parameter (DEL) defines a field that allows an application of the sort to bypass
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those items which in the designated field bear a relationship to a specified value.

The format of

the delete parameter is the same as for the select parameter and is repeated here for the con-

venience of the reader.

Only one delete parameter can be specified,

DEL = (position, < REL =

EQ
NE
GT
LS

GE
LE

, > VAL = aa...a),

position - Up to four decimal digits giving the position of the leftmost (high-order)
character of the field on which the deletion is based. The first character
in the item is considered to be in position 0001.

EQ
NE
GT
LS

GE
1E

aa..Ia

equal
not equal

- greater than
- less than
- greater than or equal
- less than or equal

- The value with which the defined field of an input item is to be compared.
The maximum number of characters that the VAL parameter can define

is 3

0. Blanks are significant,

If the second parameter in the list (prefixed by the keyword REL) is not specified, the

standard for deletion of an input item is equality with the value specified by the VAL parameter.

The default assumption is that the delete function is not required.

Exits Statement

The Exits statement (see Figure 4-9) specifies own-code exits from the sort to user pro-

cedures.

EASYCODER

If the Exits statement is omitted, there are no own-code exits.,

CODING FORM
PROBLEM PROGRAMMER DATE PAGE ___OF___
i Eg LOCATION | OPERATION OPERANDS
1 213 4ls]s]7 ) 18015, 202t | | | 1 | | [ s2les N X 80
I ... EX\TS [PSOPEN-address.. . . i _ OeMenal ., ...,
2 | . . Ps| TEM=address., . » . . . . Optional ., ...,
3 | L L ME@E’Qdd r&&&L,L 1 i L P ) ) m;*ml N '
L . . PROG=program-segmant-namdy . . .\ .. .. . Optional ., .
JIEN . . Vissvioibility-mask, . .o L Ophonal L
s ! | ) — 1 1 l 1 Ft 1 1 1 1 i 1 I 2 i
i } | L 1 i 1 L .l 1 1 b i 1 | E— 1
e i ! 1 1 i 1 1 Y 0 i L 1 1 L 1
Figure 4-9. Parameters for the Exits Statement
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PRESORT OPEN EXIT PARAMETER
The presort open parameter (PSOPEN) specifies an own-code exit that permits the user to
have access to the file description index item or to input tape labels, The default assumption is

that there is no presort open exit. This parameter has the following form,

PSOPEN = address,

address - The address to which the sort will branch (up to six decimal digits in
length).

PRESORT ITEM EXIT PARAMETER

This exit parameter (PSITEM) must be specified if all the items to be processed are to be
entered through own-coding. If all input is not through own-coding, this parameter specifies an
own-code exit that occurs for each accepted (selected) input item. The default assumption is

that there is no presort item exit.

PSITEM = address, T

address - The address to which the sort will branch {up to six decimal digits in
length).

MERGE PARAMETER

The merge parameter (MERGE) specifies an own-code exit that occurs for each sort item
when the final output of the sort is being created. The default assumption is that there is no
exit., The merge own-code routine will be linked with the sort during the final phase of the

merge. This parameter takes the following form,

MERGE = address, |

address - The address to which the sort will branch (up to six decimal digits in
length),

PROGRAM PARAMETER
The program parameter (PROG) specifies that a named program is to be loaded by the sort

for the own~code merge exit. This parameter has the following form.,

PROG = program-~segment-name,

program-segment-name - The 8-character program-segment-name of the
program to be loaded.

The default assumption is that the merge own-coding was resident in main memory before

the final merge phase.
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VISIBILITY PARAMETER
The visibility parameter (VIS) specifies the visibility mask of the merge own-code pro-

gram, The visibility parameter has this form,

VIS = visibility-mask,

visibility-mask - The visibility mask to be used in loading the merge own-code
program,

The default assumption is that visibility is not used when the sort is loading the merge

own-code program,

Job Control Language Examples for Mass Storage Sort C

EXAMPLE 1

The source-~item file is on mass storage and is named "TRANSACT" (see coded example
below), The device address assigned is the assumed configuration 04, 0. One work file is
available under the name '"*SORTWORK, " and its device address is likewise the assumed con-
figuration 04, 0. The highest memory address is taken from the Supervisor communication
area, and the output sequence is ascending., The sort item consists of one key with the hard-

ware address of the associated input item appended.

EASYCODER

COUING FORM
PROBLEM PROGRAMMER DATE PAGE____OF
N R E“g‘ LocATION | OPERATION OPERANDS
1 23 4]5]e[7]s | 14]15, 20021 | | L e Ly L | s2le3 ) ) | ~80)
. L EX ¥SORTAPE . | . e . . L
2 ! 1 SMT 1 1 " 1 " 1 I L 1 n | 1 1 1 - 1
, | . _FALE [IN NAME=TRANSACT. . . . . .. ., . . ., . 1 . .
4 } 'l E ' Fx' EL.DS KEY‘C;Z¢, ",dA y \ ) ) L 1 ) 1 L L
s [ L L L 1 L L L L 1 I L 1
N ! | i 1 1 1 1 1 1 PN 1 1 L 1 L 1
’ { I 1 1 1 1 1 1 1. 1 ] 1 i 1 Il
e i ! 1 1 1 1 1 L - i i i 1 1 1 A 1
EXAMPLE 2

A sort is to be executed on the file whose name is "TRANSACT" (see coded example below)
and whose volume resides on a mass storage device with a peripheral address assignment of 07
for the control unit and a device number of 0., There are two work files with names and addresses
given. The high memory address is 19, 045, and the output is in descending sequence. The final

output is a string of input items having the characters "LOBSTERAPOT, " starting in position 40.
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EASYCODER

COUING FORM
PROBLEM PROGRAMMER DATE PAGE .. OF __
CARD [V OPERATION
NUMBER [p|g| LOCATION CODE OPERANDS
\ 213 415/6]7(6 . 14]15, 2021 N | L L 6263 )

| , EX HSORTAPP. . . . e
o . [SORT [HMA=19¢45 SE

| " TRILE |IN, NAME: TRANSACT, 'DEVA'DD-{ &7_&>..

I . FALE . WORKA, NAME=SPAREA, DEVADD= (A4 43

| . FILE WORK2 NAME=SPARE?2 DEVADD= (84 2,

| .. FIELDSKENS=(( 3¢ A8)., (78.6.R)) E)(T'SZ-ITEM
| i

I

4. L

. SEL: (48, VAL=1DBS TERAPOTY.,

1 PR PR P o1 1 i ) - |

© ® N & e B W N -
L - F - F F E E L B

| 1 1 1 1 ! N ]

EXAMPLE 3

Sort the mass storage file "TRANSACT, ' but bypass as inputto the sort those items that
have the characters ZZZZ, beginning in position 10 (see coded example below). Two work files
are available; the primary work file is named "*SORTWORK, " and the secondary work file is
named "EXWORK.'" Both are assigned the assumed device address (04, 0). The sort item
consists of two extract fields followed by three key fields; the item address is appended. Merge
own-coding is required, and the sort is to call the own-code program. The highest memory
address is 8(4096)-1 = 32, 767.

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE ___OF___

CARD [¥ OPERATION
NUMBER [E3| LOCATION cooe OPERANDS

| 2]3 als[e]7]e R 1a]15, 2021 | L. L |

| { EX .. H(»SokT%PaS . .

L | .23 |

FILE . [IN . NAME= T]Z.ANSA&T Pw.ONLY ONEA R W
FILE . WORK2, NAME:= EXWORK, ~

EVELDSKENS((30,2) (18R, 5). (26.4).). EXTR=((44 1d),
(¢ éllyDELAﬁﬂéﬁVAL'Zzzzﬁ

| L

| L

| .

| ,

| .

I 1 sog[ * 1 1 P 1 L 1
: El EX1TS. MERGE:= = ¢¢4., L
T 1 I

|[ | " I

| 1 a1

1 1 1 L Il N L

¢ ©® N o o b W N =

1 i 1 1 1 1

]

EXAMPLE 4

3

]
1
(1
1
1
1

1 1 1 i 1 | -

Sort the mass storage file that resides on two volumes. Three work files are available.
The primary work file is named '""*SORTWORK" and is on the volume assigned to control unit 04
and drive 0 (default assumptions)., The second file is named "EXWORK!'" and is on the same
volume as '"*SORTWORK. " "NEWWORK' is the name of the third work file, and it resides on two
volumes., The output from the sort is to be the previously allocated sequential file "OUTSTAND";

it resides on two volumes.
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EASYCODER

CODING FORM

PROBLEM PROGRAMMER DATE PAGE __..OF ___

NOMBER ng LOCATION | OPERATION OPERANDS

 2]3 als]el7{s P 1415, 20[21 | | L J I [ ... . 1 - 1 2
A . EX WSORTAPS. . . . e
N . JFILE MME;E_&AML,QELD =(d4 m.-bEVAh’na(M J2).,. , .
3 ] I L M’QNLYO!!E . ) N I I
. . FILE WOEKZNAML_EDMQ&K D .
S L. FILE . WORK3 NAME=NEWWO - VADD: 3N, .
o . FILE oUT_NmE=ouIM§:h§ymm.a) 'bEVAh‘bs(. AN . .
] . FIELDSEYS=((34,.2)., (A8E,5))., . .. . AR .
8 l! E 1 SOE‘ HMA:M? i 1 1 n 1 1 1 i S i 1.
LT SUUUSSOU UL IR UUSVIUEURSIUN FOUUSRTIOY

EXAMPLE 5

The mass storage input file "TRANSACT" resides on the volume at control unit 04 and
drive 0, The work file is "*SORTWORK' and resides on the same volume as the input file., The
sort-item block size is to be restricted to four physical records, and a check is to be made to
ensure that the size of the work area is sufficient to contain 5000 items, Select from the input
file only those items with a 4-character field (starting in position 50) and with a value greater
than or equal to 1000. The selected items are to be sorted on two keys in the commercial col-

lating sequence.

EASYCODER

COLING FORM
PROBLEM PROGRAMMER DATE PAGE ____OF ____
CARD [V OPERATION
NUMBER EQ LOCATION CODE OPERANDS

1 2]3 alsle]7]e | 1415, 20]21 | ) L | NPT ;

N . EX ¥SORTAPE . . .
' . 5ORT . [TRANS=YES. ANVOL= sdggrsusyt
L [FILE  [IN NAME=TRANSALT, .
. EAELDSKEYS=((13d,2), (488 5)),. ..

SEL=(5¢ %AL-«M)

1
i Il
1
1

1 1 1 1 L

@ N & o & w N -
-t - F F F F L

1 ! 1 IRV B

|

|
|
|
|
e
|
|

EXAMPLE 6
The sort is not to be executed. Calculations are made to determine the sort-item block
size and the work area compatibility, The results of these calculations are made available to

the user by means of the printer.
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EASYCODER

COUING FORM
PROBLEM PROGRAMMER DATE PAGE ___OF
CARD OPERATION
NUMBER LOCATION CODE OPERANDS

1 213 a[s{ej7]e | 14)i5, 20|21 | L L |
L L EX %5oRT30P. ,
' . SORT |NVOL.=5’¢¢¢$ PgecAuYES.- .
| FILE . IN, NAME= TEANSAQ;\’- ; A
. FILE . WORK2 NAME'EYWQQK . .

FIELDSIKEYS= (3¢ AB), (T EXTR=1T
FILE [INFO DEVADD=(g2y,. " .. . .. .. ...

1 i ! 1 1 1 L

- F F + + F F W

F - F F F FF FF

|
|
|
'
T
|
|
I
I

@ N o b W N -

| L 1 1 1 " L 1

EXAMPLE 7

In this example, the input file to the sort is on tape, The device address is pcu 00, drive
1. No name check is to be applied to the input file. Item length and record size are as specified,
and the tape format is bannered, standard labels with odd parity. The padding character is T7g.
An output file on 1/2-inch tape is created; it contains the sort items. The output file name is
"SORTED-OUT"; items on it are blocked two per record. The format of the output tape is the

same as the input tape,

EASYCODER

CODING FORM

PROBLEM PROGRAMMER DATE PAGE ___OF ___

Noanoer (L[5 LocaTion | OPERATION OPERANDS

) 23 4]s]e]7]8 | 14115, 20[21 ) | L . L | | 62/63 | | | 0]
! . EX .. WSORT3pE, . . . s . . . . .
dl Lo . SORT . . . . e e e .
3 | _ ' FI‘LE. ‘N D Ld el 2 o 4 P | L i L
s : FILE . [INFO., C . e s .
JIN . FIELDS|KEYS = (( 58 w) (7d &) sxm . . . ) l
J I . FILE . louT £=850 -ouT, DEVTYPE =TAPE . X ! . .
e . REC=254., DEVADD = (8. 2). . . ., e . s .
8 l ) i 1 1 1 ] 1 L Il 1 1 1 1 1
® ' ! 1 1 1 1 Il 1 1 n H 1 1 1 1 1
w] T 1

| { ! 1 | { 1. 1 1 L 1 ol 1 o L
EXAMPLE 8

All items to be processed are entered through own-coding. The sort branches to location

29, 000 to receive each item and its corresponding mass storage address,

EASYCODER

CODING FORM

PROBLEM PROGRAMMER DATE PAGE ___OF ___

NUMBER Ep LocaTioN | “cope OPERANDS

1 213 alsle|7{e | 1415, 2oj21 | 1 Ll g L ' } | 62{63 3 ! L ,80)
o . EX '*SO'RT5P¢, . e . . e .
dl 1o . SORT e . . l .
s | . FILE  IN DEVTYPE- NONE_ | TEM=1 ¢d.l s . . 1 .
N . FAELDSKEYS=( (38, 4@) (7H &)Y, = . .. .... . .. . e .
S . FILE  WORKA, NAME=EXWORK. . . . . . . . 1
‘[ | = EX\TS PS|TEM=2003d, . e , . . 1 .
’ ! 1 1 A 1 1 ] 1 i [l 1 1 1 1
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EXAMPLE 9

Input items are entered through the card reader at pcu 41. The standard mode is used for
reading cards. Following the sort, the sequential output file program is called, and a file con-
taining the sort items is created on 1/2-inch tape. The format of the output tape is bannered,

standard labels in odd parity, Dummy labels are created and items are blocked two per record.

EASYCODER

COUING FORM

PROBLEM PROGRAMMER DATE PAGE ___OF____

R K g LOCATION | OPERATION OPERANDS

1 2]3 afsfe|7]e R 1415, 20f21 | ) Loy Ly L, | | S2i63 I 1 L 80]
N . EX % SORT, 5P, e e s . . 1 .
N . SORT e e . . .
3 | . FiLe  |IN DEVTYP TEM=568 . i . . .
L ] EVADD= (#4.)., MOBE=STAND, ° e T
S| 1] . FIELDSKEYS=((42,5) (aéw , , , . .
s| 1| X FILE  OUT, MMLQQZIEQ:M.DEMIMELZQ_& . . : ! .
I - . Rec—am . e . e
8 I 1 1 1 1 " 1 1.4 1 il 1 1 i} 1
° I ! Il 1 i L ] 1 1 : 1 I3 1 I 1 1

Examples of Work File Parameters Resident in Main Memory

EXAMPLE 1
The file named "USEWORK!'" is to be used for the work area; it exists on two volumes
which are to be assigned addresses (04, 0) and (04, 1). This work area must be described by

two items in the parameter area, one for each volume as follows.

Characters Values
51-60 USEWORKAAA
61-63 (040000)8
64-73 USEWORKAAA
74-76 (040100)8

EXAMPLE 2
Suppose that the file described in example 1 above is to be used, and a second work file is

to be added. Assume that the second work file is called "DOESWORK!'' and that it resides on

three volumes. The first volume of "DOESWORK!'" is the same as the first volume of "USEWORK, "

so that it is assigned address (04, 0). The second and third volumes of "DOESWORK!'" are
separate from "USEWORK!" and are to be assigned addresses (04, 2) and (04, 3). Then, the first
two work-file fields (characters 51-76) remain as shown in example 1, and the following fields

are defined.

Characters Values
343-352 DOESWORKAA
353-355 (040000)g
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Characters Values
356-365 DOESWORKAA
366-368 (040200)g
369-378 DOESWORKAA
379-381 (040300)g

EXAMPLE 3

Three work files are available to the sort. The first of these is "*SORTWORK, '" and its
three volumes are assigned addresses (04, 0), (04, 1), and (04, 2), respectively, "USEWORK!"
is a single-volume file on address (04, 1), The third work file "DOESWORK'" exists across
three volumes, but only one volume is to be used, and it is assigned address (04, 0). The pa-

rameter values in memory which describe the work area of the sort are as follows.

Characters Values
51-60 *SORTW ORKA
61-63 (040000)8
64-73 *SORTW ORKA
74-76 (040100)g

343-352 *SORTWORKA
353-355 (040200)g
356-365 USEWORKAA
366-368 (040100)g
369-378 DOESWCRKA
379-381 (040000)8

Parameters Resident in Main Memory

When the parameters to the sort are resident in main memory prior to the sort being
called, no default conditions are allowed; i.e., the complete parameter area must be specified.
The starting location of the parameter area is 210 (decimal). Tables 4-2 and 4-3 provide sum-

maries of the parameters resident in main memory.

If it is desired to calculate the decimal memory address of the parameter characters, add

209 (decimal) to the number in the '"Characters' column of Tables 4-2 and 4-3.

4-33 #3-~619



SECTION 1V.

MASS STORAGE SORT C

Table 4-2. Sort Parameters Resident in Main Memory
Parameter
Name Characters Value Description
Input Filel 1-10 Input File Source-~-item file name,
(Mass Storage Name
Resident) 11-18 Password Password.
19-21 XXg Address of primary input file control unit.
0Xg Address of primary input file device.
00g Address of primary input file pack address.
22-24 Address of the second volume of a multivolume
input file.
25-27 Address of the third volume of a multivolume input
. file,
40-42 Address of the eighth volume of a multivolume in-
put file.
Input Filel 1-10 Input file name or blank.
{(Tape Resident) 11-18 A Blank
19-20 OXg Primary device address expressed in two
characters:
XXS Tape control unit = XXg
0X Drive = 0Xg
8
21 A Blank
22-23 Alternate device address or blank,
24 A Blank
25 Parity
A A = Odd
E E = Even
26 Labels:
N N = No labels
A A = Standard labels
27 A Blank
28 Padding character.
29 Banner parameter:
A A = Bannered file
N N = Unbannered file
30 Device type:
T T = Tape
31 Number of reels or blank if standard labels.
32-42 A Blank
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Table 4-2 (cont).

Sort Parameters Resident in Main Memory

Parameter
Name Characters Value Description
Input Filel 1-10 A Blank.
(Cazd) 11-18 a Blank.
19 XXs Peripheral control unit address.
20-26 A Blank,.
27 Mode:
S S = Standard card mode.
A A = Special card mode.
28-29 A Blank
30 Device type:
C C = Cards.
31-42 A Blank
Input Through1 1-10 Blank
Own-Coding 11-29 A Blank
30 Device type:
0 0 = Own-coding (46 octal).
31-42 A Blank
Translation 43 A A = No translation.
T T = Translation.
Precalculation 44 A A = Sort is to be executed.
Parameter Y Y = Sort is to return to the
Supervisor after completing
requested calculation.
Volume of Input 45-50 The number of input items in decimal with
Parameter leading zeros. Blank - if no work area
calculation is requested.
Work File? 51-60 Name of Refer to the paragraph, "Examples of Work-
Parameters primary File Parameters Resident in Main Memory"
work file in this section, for handling multivolume
work files.
61~63 Device Device address of primary work file ex-
pressed in three characters:
XXg XXg = Control unit,
0Xg 0Xg = Device, and
00g 00g = Magazine.
64-73 Name of secondary work file. Blank if not
used,
74-76 Device Device address of secondary work file ex-
pressed in three characters:

4-35
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Table 4-2 (cont).

Sort Parameters Resident in Main Memory

Parameter
Name

Characters

Value

Description

Work File2
Parameters
(cont)

OX8
008

XX8 = Control unit
0Xg
00g

Blank if
not used.

i

Device

Magazine

Sort-Item
Block Restriction
Parameter

77-78

The maximum number of 250-character
physical records that the sort can use to
contain the sort-item block expressed in
decimal with leading zeros. Blank if the
option is not used.

Select and
Delete Condition
Parameter

79

See
'""Description'
column.

Select parameter:

42 - for equal condition.

45 - for unequal condition.

41 -~ for greater than condition.

44 - for less than condition.

43 - for greater than or equal condition.
46 - for less than or equal condition.
Blank if select option not used.

80

Delete parameter:

Values same as for select parameter.
Blank if delete option is not used.

Information File

81

XXg

Peripheral address assignment of printer
control. Must be blank if not used. When
this parameter is specified, the program
history is printed.

Highest Memory
Address

82-87

See
"Description"
column,

This is the highest memory address avail-
able to the sort and can be expressed in
any of the following three ways:

1. In decimal, with leading zeros;

2. As the number of 4K modules, with
leading zeros; or

3. As a binary address, right-justified
in the parameter field and with lead-
ing spaces.

88

A

Reserved for use of the operating system;
must be set to blank.

Presort
Own-Coding

89-94

See
"Description"
column.

The decimal address with leading zeros, to
which the presort branches when a file
description index or a tape label has been
read. Blank if the option is not used.
Alternatively, the address can be specified
as a binary value, right-justified with lead-
ing blanks.

95-100

See
"Description
column.

The decimal address, with leading zeros, to
which the presort will branch: (1) after the
presort has been specialized, and (2) just

7/15/70
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Table 4«2 (cont).

Sort Parameters Resident in Main Memory

Parameter
Name

Characters

Value

Description

Presort Own-
Coding (cont)

prior to processing each item. Blank if the
option is not used. Alternatively, the ad-
dress may be specified as a binary value,
right-justified with leading blanks. An ad-
dress must be specified if input is through
own-coding only.

Merge Own-
Coding

101-106

See
"Description'
column,

The decimal address, with leading zeros,
to which the final merge phase will branch
when an item has been processed. The
merge is said to be in its final phase when
it is producing the single string output.
Blank if this option is not used. Alter-
natively, the address may be specified as a
binary value, right-justified with leading
blanks,

Merge Own-
Coding Program

107-112

Merge own-coding program name (this pa-
rameter is blank if the option is not used).

113-114

Merge own-coding segment name.

115-120

Visibility mask associated with merge own-
coding program, Blank if not used.

Ascending or
Descending Output

121

Ascending sequence, When a mixed se-
quence is required,

Descending sequence. it is expressed
through the reverse-
key parameter,

Item Address
Appendage

122

Item address is to be appended to the sort-
item,

Item address is not to be appended to the
sort-item.,

Sort-Key Fields?

(Up to ten key fields
may be specified, in
decreasing order of
importance. )

123-126

dddd

Position of the primary sort key.

127-128

dd

Number of characters in primary key.

129

Key is to be sorted in the sequence defined
by character 121,

Key is to be sorted in sequence opposite that
defined by character 121,

130-~136

Second key parameters (same as characters
123"'129)0

137-143

Third key parameters (same as characters
123-129).

144-150

Fourth key parameters (same as characters
123-129).

151-157

Fifth key parameters (same as characters
123-129),
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Table 4-2 (cont).

Sort Parameters Resident in Main Memory

Parameter
Name Characters Value Description
Sort-Key 158-164 Sixth key parameters (same as characters
Fields (cont) 123-129).
165-171 Seventh key parameters (same as charac-
ters 123-129).
172-178 Eighth key parameters (same as characters
123-129).
179-185 Ninth key parameters (same as characters
123-129).
186-192 Tenth key parameters (same as characters
123-129).
Extract Fields4 193-196 dddd First extract field position.
ITEM Extract fields are the residue of the item.
197-198 dd Number of characters in the first extract
field.
199-204 Second extract field (same as characters
193-198).
205-210 Third extract field (same as characters
193-198).
211-216 Fourth extract field (same as characters
193-198).
217-222 Fifth extract field (same as characters
193-198).
223-228 Sixth extract field (same as characters
193-198).
229-234 Seventh extract field (same as characters
193-198).
235-240 Eighth key extract field (same as characters
193-198).
241-246 Ninth extract field (same as characters
193-198).
247-252 Tenth extract field (same as characters
193-198).
253-258 Eleventh extract field (same as characters
193-198).
Select Option 259-262 dddd Position of the leftmost (high~order) charac-
‘ ter in the item of the field on which the sort
is to be selected. Expressed in decimal
with leading zeros.,
AAAA Select option not used.
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Table 4-2 (cont).

Sort Parameters Resident in Main Memory

Parameter
Name

Characters

Value

Description

Select Option
(cont)

263-293

These are the characters of the select field.
Definition of the field must be terminated
by a comma. Embedded blanks are signi-
ficant. A comma may not be a character of
the select field. The maximum size of a
select field is 30 characters.

Delete Option

294-297

dddd

AAAA

The position of the leftmost (high-order)
character of the delete field of the item.
Expressed in decimal with leading zeros.

Delete option not used.

298-328

These are the characters of the delete field.
Definition of the delete field must be termi-
nated by a comma, Embedded blanks are
significant. A comma may not be a charac-
ter of the delete field. The maximum size
of the delete field is 30 characters.

Call Next
Program

329-336

Program and segment name of the program
to be loaded at the completion of the sort.
If blank, the sort returns to the Supervisor
at completion.,

337-342

Visibility mask associated with the program
to be loaded. Blank if not used.

Additional
Work File

343-352

Name of third work file.

353-355

(XX)g
(0X)g
(00)g

Address of third work file control unit.
Address of third work file device,
Address of third work file magazine.

356-365

Name of the fourth work file.

366-368

Device address of fourth work file,

369-378

Name of fifth work file,

379-381

Device address of fifth work file.

Output5

File

(Mass Storage
Resident)

382-391

Name of the sequential output file, up to ten
characters with trailing blanks, If blank,
there is no request for a sequential output
file,

392-399

Password, if any, associated with the se~
quential output file. If blank, no password
is required.

400-402

(XX)g
(0X)8
(00)g

Device address for first volume (relative
volume 0) of the file.

Address of first volume control unit.
Address of first volume device.
Address of first volume magazine.
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Table 4-2 (cont).

Sort Parameters Resident in Main Memory

Parameter
Name Characters Value Description
)
Output File 403-405 Device address for second volume (relative
. 1 ile.
(Mass Storage . volume 1) of the file
Resident) . : : :
(cont) . . . .
421-423 Device address for eighth volume (relative
volume 7) of the file.
Output File5 382-391 Name of output file, up to 10 characters with
(Tape Resident) trailing blanks. Default assumption is blank,
Blanks if there is no request for a tape
resident output file.
392-399 A Blanks.
400-401 XXg Tape control unit. Primary device address
0Xg Drive. expressed as two char-
acters.
402 Blank,
403-404 Alternate device address or blank.,
405-423 Blank.
Additional Input 424-427 Input item length expressed in decimal with
File Parameters leading zeros. Must be blank if input file
is on mass storage.
428-431 Input record length expressed in decimal with
leading zeros. Must be blank if input file
is not on tape.
Additional Out- 432 T T t Tape. Output device type (also
put File Pa- A A = Mass Storage. blank if there is no re-
rameters quest for an output file),
433-436 Output record length expressed in decimal
with leading zeros. If blank, there is no re-
quest for a tape-resident output file.
Reserved by Sort 437-440 A Reserved for future use by the sort (must be

blank).

1Aclditional input file parameters appear in characters 424-431.

2Three examples of the use of work file parameters are provided on page 4-32.

3
Specification of each field requires seven characters, Four characters are used for position of
the leftmost (high-order) character in the field, and two are used for the number of characters

in that field (both in decimal with leading zeros).

The seventh character is defined as the re-

verse-key parameter, and its use permits the key with which it is associated to be in reverse

sequence from that specified by the parameter in character 121, If less than ten key fields are
used, the remaining key field parameter area must be blank. The first character of an item is
considered to be in position 0001,

4
If less than 11 extract fields are used, the remaining extract field parameter area must be blank.

5The application requiring that the final output of the sort be a sequential file that obeys the Data
Management Subsystem conventions must describe the file in the output file parameters, unless
the sequential output file program is to be called through the Execute statement.
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Table 4-3. Summary of Sort Parameters Resident in Main Memory

Parameter
Characters Use
1-42 Input file parameters.
43 Translation parameter.
44 Precalculation parameter.
45-50 Volume of input parameter,
51-60 Name of primary work file.
61-63 Device address for primary work file.
64-73 Name of second work file.
74-76 Device address for record work file,
77-78 Sort-item block restriction parameter,
79-80 Select and delete condition parameter.,
81 Printer control address assignment.
82-87 Highest memory address,
88 Reserved,
89-94 Presort open own-coding address.
95-100 Presort item own-coding address,
101-106 Merge item own-coding address,
107-114 Merge own-coding program and segment name,
115120 Visibility mask.
121 Principal sort sequence.
122 Item address appendage.
123-129 First sort-key information.
186-192 Tenth sor.t-key information.
193-198 First extract field information.
253-258 Eleventh :axtract field information.
259-262 Select field position.
263-293 Select field value.
294-297 Delete field position,
298-328 Delete field value.
329-336 Program and segment name of segment to be loaded.
337-342 Visibility mask of program to be loaded.
343-352 Name of third work file,
353-355 Device address of third work file,

4-41 #3-619




SECTION IV. MASS STORAGE SORT C

Table 4-3 (cont). Summary of Sort Parameters Resident in Main Memory

Parameter

Characters Use
356-365 Name of fourth work file,
366-368 Device address of fourth work file.
369-378 Name of fifth work file.
379-381 Device address of fifth work file.
382-423 Output file parameters,
424-431 Additional input parameters.,
432-436 Additional output file parameters.
437-440 Reserved for future use.

PROGRAMMER'S PREPARATION INFORMATION FOR MASS STORAGE SORT C

Work Files

Under certain conditions, the sort can utilize five work files, If five work files are pro-
vided for the sort work area, they may exist on the same volume, or each may be on a different
volume, The device address associated with the five work files must be assigned to the same

control unit. A work file must have been properly allocated through the File Support C program

as a sequential file with 250-character records. All volumes of the work files must be mounted

throughout the operation of the sort, the Fetch macro routine, and the sequential output file

program.

All volumes of the work files must belong to the same device class (see Table 4-4). How-
ever, an input file does not have to belong to the same device class as its work files (see

Table 4-5).

Table 4-4. Device Class Table

Device Class Device Type
A 258, 259, 273, 259A, 259B
B 155
C 261, 262

Units of Allocation

The sort work area may be defined as five units of allocation or less. If the total number
of units of allocation associated with the work files exceeds five, the extra units will be ignored,
except that the sort uses the last record of the last unit of allocation for internal control infor-
mation. This record is also used to store information for the Fetch macro routine. If the se-

quential output file program is requested for execution through sort parameters, the next to last
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record of the last unit of allocation is used to record information for the sequential output file
— program. When the number of units of allocation is five or less, the last two records of the last

unit of allocation are similarly used,

Table 4-5. Work File Table

Input File Work File

Class A Class A
or
Class B

[ or
Class C

Class B Class A
or
Class B
or
Class C

Class C Class A
or
Class B
or
Class C

There are no restrictions on the units of allocation, but to achieve optimum efficiency,

~ they should have the following characteristics,
1. The unit of allocation should consist of as few cylinders as possible.
2. The number of units of allocation should be as small as possible.
3. If a source file exists on one device and a work file is available on a second
device, the work file should be specified to the sort as WORKI.
4, When the work file and the source file are on the same device, the work file
should be as physically near the source file as possible,
Maximum Acceptable Sort-Item Size
" The maximum sort-item size acceptable to the sort is the lesser of the two values derived
by the following calculations. (The calculation of PS and PM in the following formulas is con-
tained in Appendix A,)
’ l. PS-INB-25
2
INB = the size of the input block.,
2. PM - 34
3
A further restriction on the size of the sort-item block is that it cannot exceed 3, 741 characters
in length.
g

1/5/70 4-43 #3-619



SECTION IV. MASS STORAGE SORT C

Restriction of Sort-Item Block Size

The sort-item block size is determined by the sort so that its processing is as efficient as
possible., It is possible that this sort-item block size might prove to be too large for the
memory available during the execution of a process that includes the Fetch function, To avoid
this difficulty, there is an option to allow the user to specify the maximum number of 250~char-~
acter physical records that may be used to contain the sort-item block (see "Sort-Item Block
Restriction Parameter, ' in this section), It is important that this option should only be used if

the sort determined sort-item block size is too large to be used by some subsequent process.

Calculation of Required Sort Work Area

The sort handles up to five units of allocation that may be within one work file or split
across as many as five work files., If the total number of units of allocation assigned to the
file(s) is five or less, the last record of the last unit of allocation is used as storage for internal
sort control information., It is also used to pass information to the Fetch function. If the se-
quential output file program is requested by the specification of a File Out statement in the sort
job control file, the next to last record of the last unit of allocation is used to record information

for the sequential output file program,
Refer to Appendix A for the calculation of some of the following parameters,

POSSIBLE NUMBER OF SORT ITEMS IN UNIT OF ALLOCATION
If a unit of allocation is defined as C1T1C2T2 where ClTl stands for the numerical values

of cylinder C, and track T r the number of 250-character physical records on a cylinder de-

1
pends on the device type,

For Type 155, 258, 259, 273, 259A, and 259B Disk Pack Drives, the number of records
per cylinder is determined by the formula:

15 (T, - T, + 1) = NRC.

1
For a Type 261 or Type 262 Disk File, the number of records per cylinder is determined
by the formula:
30 (T2 - T1 + 1) = NRC.

After determining the number of records on a cylinder, proceed as follows:

1, Calculate the number of physical records required to contain a sort-item
block (SIB): SIB = NI(SIS).
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Using Table A-1 or A-2, find in column A the least value equal to or greater

than SIB. The number of physical records required to contain a sort-item
block is given by the corresponding value in column B. Let this value be
represented by PRC. For example, if SIB = 730, a search of Table A-1
would show the value 741 in column A; therefore, PRC = 3 (the corre-
sponding value in column B).

2, Calculate the number of sort items contained within a cylinder (NC):

NRC
PRC

3. Calculate the number of sort items that may be contained within a unit of
allocation:

NC =[ ] (NI) (rounded to the next lowest integer),

a. When the unit of allocation is not the last unit and the total num-
ber of units of allocation common to the specified work file(s)
exceeds five, the number of sort items =

NC [cz-c1+1]

b. When the unit of allocation is the last one to be used and the total
number of units for the work file(s) is five or less, the number
of sort items =

NC [CZ-CI+1] - 2NI
c. When the unit of allocation is the last one to be used and the total

number of units of allocation common to the specified work file(s)
exceeds five, the number of sort items =

NC [cz-cl+1] -NI

NUMBER OF WORK CYLINDERS REQUIRED TO HANDLE INPUT

If the difference between the highest and lowest tracks ('I‘2 - Tl) is the same for all units

less units of allocation is calculated as follows:

1. For Type 155, 258, 259, 273, 259A, and 259B Disk Pack Drives

(I+ 2NI) PRC (rounded up to the next highest integer).
15(T2 - Tl + 1) (NI)

2. For Type 261 and 262 Disk Files

(I + 2NI) PRC
30(T, - T; + 1) (ND)

I = total number of input items to the sort.

CR =

If the work files have more than five units of allocation, the formula becomes:
1. For Type 155, 258, 259, 273, 259A, and 259B Disk Pack Drives

(PRC) (I + NI)
I5(T, - T, +1) (ND)

CR =
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2. For Type 261 and 262 Disk Files

(PRC) (I + NI)
30(T, - T; + 1) (ND)

CR =

Ensuring( Sufficient Work Area

If the user provides, through the job control file, the size of the input file to the sort (re-
fer to "Volume of Input Parameter,' in this section) a calculation is made to ensure that the
work area defined by the specification of the work files is sufficient for the successful com-
pletion of the sort. When the work area is insufficient, a message is given through the operator
control file indicating the number of additional 10-track cylinders required to meet the demands
of the input file, The message also gives the total number of 10-track work area cylinders re-

quired to contain all the items. When a printer is available, this information is also listed.

The Precalculation Option

The precalculation option (see "Precalculation Parameter" in this section) permits the cal-
culation of both the sort-item block size and the work area compatibility, The information is
made available through the printer and/or the operator control file and then a return is made to

the Supervisor. The sort is not executed.

Sort Own-Coding_

The various types of own-coding functions that may be performed during sort execution are
described below. It is important that all own-coding routines which modify index registers re-
store them prior to returning control to the sort, with the exception of index registers X1 and
X2 when they are used as the item linkage through which an item may be added. There are four

types of sort own-~-coding:

1. Presort open;

2. Presort item-by-item;

3. Own-coding -only source of input to the sort; and
4, Merge own-coding.

The four types of sort own-coding are described below under separate headings.

The following definitions are given for the benefit of the reader.

1. Normal Return: A return of control to the sort from an own-code program
which is made by branching to the location specified by the contents of the
B-address register when control was given to the own-code program.

2. Branch-space Constant: The number of characters required for a branch
operation code and one address field. If the sort is operating in the 3-
character mode. the value of this constant is "4."
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PRESORT OPEN OWN-CODING

Mass Storage Input

The presort branches to the location specified by the value of the presort open parameter
when it has read the item in the file description index (¥*VOLDESCR*) of the first volume of the
input file., There is an option not to exit to the open own-code program for every volume of a
multivolume input filel Index register Xl contains the address of the left (high-order) end of
that item. If accessing the input file requires the specifying of the password parameter, the item
is not made available until this obligation has been met. Principally, the item can be inspected
and moved to the own-code program area; no punctuation is present in the sort area it occupies.
If the own-code program punctuates the sort area, it must clear that punctuation before returning
control to the sort. If open own-coding is to be executed for successive volumes of the file, the
presort is reentered at the location defined by the contents of the B-address register when the
presort branched to the own-code program. Open own-coding can be terminated after any volume
by branching to a location whose address is fo\rmed by adding a branchspace constant to the nor-
mal address. A store control register (SCR) instruction of the B-address register should be the

first instruction of the presort open own-coding.

Tape Input (Standard Labels)

The presort branches to the location specified by the value of the presort open parameter
when it has read the header from the first reel of the input file, There is an option not to exit
to the open own-code routine for every reel of a multireel input file. Index register X1 contains
the address of the left (high-order) end of that label. Principally, the label can be inspected and
moved to the own-code program area; a word mark is present on the left end of the sort area it
occupies. If the own-code program punctuates the sort area further, it must clear that punctua-
tion before returning control to the sort. If open own-coding is to be executed for successive reel
of the file, the presort is reentered at the location defined by the contents of the B-address regis-
ter when the presort branched to the own-code program. Open own-coding can be terminated
after any reel by branching to a location whose address is formed by adding a branchspace con-
stant to the normal address. A store control register (SCR) instruction of the B-address register

should be the first instruction of the presort open own-coding.

When the final trailer (1IEOFA) of the input file has been read, the presort branches to the
location specified by the value of the presort open parameter, unless the user has previously
terminated open own-coding after examining a header. Index register X1 contains the address of

the left (high-order) end of the label. An item mark is set on the location specified by the open
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address plus 1 to indicate the label is a trailer, Procedures followed by the own-code routine
are identical to those used when the label is a header. The presort is reentered at the location
defined by the contents of the B-address register when the presort branched to the own-code

routine.

PRESORT ITEM-BY-ITEM OWN-CODING

The description of own-coding that follows assumes that own-coding is not the only source

of input to the sort.

The five options in presort, item-by-item own-coding are described below under the fol-

lowing separate headings:

1. Processing an item;

2. Adding an item;

3. Deleting an item;

4. Terminating item own-coding; and

5. Terminating reading from the input file.

Processing an Item

The presort branches to the location specified by the value of the item-by-item parameter
prior to processing each input item. However, if that item meets the standard for the Delete
function, the item is not available to the user. Index register X1 contains the address of the left
(high-order) character of the item as it resides in the sort's input buffer. The item's contents

can be modified, but not its length. If the item is not from a mass storage index sequential file,

a tape file, or a card file, punctuation is present in the item; a word mark appears on the high-

order character of every key field and extract field pertinent to the particular sort application.
Change in the status of the item punctuation leads to unpredictable results. Item punctuation is

illustrated in Figure 4-10. Control is returned to the sort by making a normal return.

Adding an Item

An item, or those fields of an item relevant ot the sort application, can be added by plac-
ing the address of the left (high-order) character of the item in index register X1. The item
must have the same format as the specified input, that is, item length, key fields, and so forth.

Word marks must appear in the item in the following locations {unless the input file is a mass

storage index sequential file, a tape file, or a card file in which no punctuation can be present

in the item to be added):

1. In the first character of each key field and

2. In the first character of each extract field.
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If an item sort has been specified, every nonkey field of the item is treated as an extract;

thus, a word mark is required on the first character of all such fields.

trated in Figure 4-10.

This convention is illus-

#

KEY
2

KEY
# 1

KEY
# 3

WM

A, Punctuation in the source item when only key fields have been specified.

WM

WM

EXT EXT EXT KEY KEY EXT
# 3 # 4 # 2 # 2 # 2 # 1
WM WM WM WM WM WM
B. Punctuation in the source item when key and extract fields have been
specified.
KEY KEY KEY
# 2 # 1 # 3
WM WM WM WM WM WM

C. Punctuation in the source item when an item sort has been specified.

Figure 4-10. Source-Item Punctuation

When the sort application specifies that an item address is to be appended to the sort item,
k)
the own-code program must supply this address to the sort. This is done by placing the address

of the high-order character of an l1l-character field in index register X2. The contents of this

ll-character field can be an item hardware address, but the presence of a single character
(778) in the high-order position of that field indicates to the Fetch macro routine and the sequen-
tial output file program that the item does not exist on the online mass storage device(s), When

the address is a valid one, the format is as follows.

1, Device Address - Character 1: Address assignment of control with high-

order bit of zero.

Character 2: Drive number.

Character 3: Pack address.

2. Block Address - Characters 4 and 5: Cylinder number.

Characters 6 and 7: Track number,

Characters 8 and 9: Number of record at the beginning of

block containing the item.
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Characters 10 and 11: Relative item number in the block;
the number for the first item in the
block is zero. For example, the
fifth item in a block would have a
relative item number of four.

No punctuation can be present in the 11-character field, except for an optional word mark in

the high-order (leftmost) character. This field is illustrated in Figure 4-11.

l T
PCUDPCCTTRERI!I

where: PCU

Peripheral address assignment of control

D = Drive number
P = Pack address
CC = Cylinder
TT = Track

RR = Number of record at the beginning of block con-
taining the item

II = Relative item number in the block, counting the
first item in the block as zero

Figure 4-11. Contents of Item Address Appended to Sort Item

Control is returned to the sort by branching to a location whose address is formed by add-

ing a branchspace constant to the normal return address.

Deleting an Item
When an item is to be deleted from the sort after inspection of that item by own-coding, the
presort is reentered by branching to a location with an address formed by adding two branchspace

‘constants to the normal return address.

Terminating Item Own-Coding

When all item own-code processing is completed, the own-coding routine must branch to a
location whose address is obtained by adding three branch-space constants to the normal return
address. Presort item own-coding can be terminated before or after the presort has processed
all its input. However, the own-coding routine must be terminated. An itemn mark set on the
location specified by the own-coding address indicates that the presort has processed all its in-
put. If more items are to be added, the own-code program follows the procedure for adding an
item. The presort will continue to exit to the own-code program until the terminating own-code

return is made.

Terminating Reading from the Input File

The user can terminate reading from the input file by branching to a location, the address
of which is obtained by adding four branchspace constants to the normal return address. The
last item examined is not included in the input to the sort, and the presort make no further exits

to the own-code routine.
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OWN-CODING — ONLY SOURCE OF INPUT TO THE SORT

The presort branches to the location specified by the value of the PSITEM parameter in
order to retrieve each input item. An item may be entered for processing by placing the address
of the leftmost (high-order) character of the item in index register X1. No punctuation should
appear in the itemn. When the sort application specifies that an item address (see 'Iltemn Address
Parameter, ' in this section) is to be appended to the sort item, the own-code program must
supply such an address to the sort by placing the address of the high-order character of an 11-

character field in index register X2.

The contents of this 1l-character field may reflect a genuine item hardware address.
However, the presence of a single character (77)8 in the high-order position of the field, indi-
cates to the Fetch and sequential output file programs that the item does not reside on a mass
storage device. When the address is a valid one, the format is as described in the paragraph,

""Adding an Item, ' in this section.

No punctuation may be present in the l11-character field with the exception of an optional

word mark on the high-order character.

Control is returned to the sort by branching to a location whose address is formed by add-

ing a branchspace constant to the normal return address.

When all items have been entered, the own-coding routine must branch to a location whose
address is obtained by adding three branchspace constants to the normal return address. Itis

necessary that own-code processing be terminated.

The presort continues to exit to the own-code program until the terminate own-coding re-

turn is made.

MERGE OWN-CODING

Only when the merge is creating its final 1-string output will it branch to the location
specified by the merge own-~coding parameter. The address of the high-order character of the
sort item, as it is in the output buffer, will be found in index register X1 when the branch occurs.
The item may be inspected, modified, or moved to the own-code area; but when control is re-
turned to the sort, all punctuation of the item must be cleared to its original state. The punc-
tuation and the format of the sort item, when the sort item is made available to the merge own-
code program, are shown in Figure 4~12. When the merge has processed all the sort items,
an item mark is set in the merge own-code location and an own-code branch is taken. It is not
necessary that the program return control to the sort after this last exit is taken. Control is

returned to the sort by making a normal return.
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{
KEY #1 | KEY | KEY ITEM ADDRESS :
#2 #3
___________________ ]
WM WM
A. KEYS ONLY
EXT #1 EXT | EXT | KEY | KEY | KEY ITEM ADDRESS —}
#2 #3 #1 #2 3 1
#$B o1 B
WM WM WM
B. KEYS AND EXTRACTS
NON-KEY | KEY | NON-KEY | KEY | KEY| NON- | ITEM _‘I
DATA 42 DATA | #1 43 | KEY | ADDRESS |
pATA| B
WM WM WM WM WM WM WM

C. ITEM SORT

Figure 4-12. Punctuation and Format of Sort Item When Made Available
to Merge Own-Code Program

DETAILED DESCRIPTION OF FETCH MACRO ROUTINE

The language elements and the programmer's preparation information for the Fetch macro
routine are described below, Additionally, a description of the Fetch macro routine use of the

Physical I/O C program is provided.

Language Elements of Fetch Macro Routine

The Fetch macro routine has the name "MFTCH.'" One Fetch macro call is required per

program using the Fetch function, The format of the Fetch macro routine is shown below,

COUING FORM
PROBLEM PROGRAMMER DATE PAGE ___OF___
T

Nomecr [Blg| LocATIoN | T OPERANDS

1 213 als]s}7(e | 1a)is, 20[2! | | L e | e2fe3 . L ., . B0
T

#'ﬁ | Ll lanytag METCH lparameter®,....cpavamelern,. . . o0
! 1 1 S 1 N S VN R U S S S SR | 1 P 1 S 1
1 1 L W 1 PUN Y 1 A e | I SR W B 1 1 i ) N 1

— ! 1 1 1 1 1 1 1 1 R Y P S al J I 1 n 1

Table 4-6 provides the description of the Fetch macro parameters.
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Table 4-6. Description of Fetch Macro Parameters

Parameter
Number

Value

00

Any tag in the location field. Simply stated, this tag is the entrance
point to which the user branches to initiate the Fetch., This parameter
is required.

01

Two-character prefix applied to all symbols in the Fetch macro
routine. This parameter is required.

02

Address for own-code exit (file open) when the Fetch macro rou-
tine has been fully specialized (symbolic tag or decimal address).
This parameter is optional.

03

Address for own-code exit for sort-item examination (a symbolic
tag or decimal address). This parameter is optional,

04

Address for own-code exit far source-item examination (sym-
bolic tag or decimal address). This parameter is optional; how-
ever, at least one of the exits specified by parameters 03 and 04
must be specified, If this exit is to be utilized, the sort-item
format specified to the preceding sort must include the source-
item address.

05

Address for own-code exit when the end of the sort-item file is
reached (symbolic tag or decimal address), This parameter is
required.

06

Address of own-code exit for uncorrectable read error on sort-item
file (symbolic tag or decimal address). This parameter is optional.

07

Address of own-code exit for uncorrectable read error on source-item
file (symbolic tag or decimal address). This parameter is optional.

08

Buffer size required for reading blocks from the sort-item file (up to four
decimal characters). Referto OSin Appendix A, Thedefaultvalueis1, 250,

09

Buffer mode for reading sort-item file:

SINGLE - Single buffering.
DOUBLE - Double buffering.

The default value is "DOUBLE, "

10

Index register used for sort-item file (one decimal character in
the range from one to four). This index register will contain the
address of the high-order character of the sort item at the own-
code exit for each sort item. This parameter is required, be-
cause at least one of the two examination exits must be specified,
and this parameter is used as a default value if parameter 13 is
not written.

11

Buffer size required for reading blocks from the source-item file
(up to four decimal characters). Refer to INB on page 4-43. The
default value is 1, 250.

212

Buffering mode for reading source~item file:

SINGLE - Single buffering.
DOUBLE - Double buffering.

The default value is "DOUBLE.,"
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Table 4-6 (cont), Description of Fetch Macro Parameters

Parameter
Number Value

13 Index register used for source~item file (one decimal character

in the range from one to four). This index register will contain
the address of the high-order character of the source item at the
own-code exit for each source item, The default value is the same
index register as that specified by parameter 10.

14 Reserved for future use,

15 The address of a constant (DCW) in the user's program contain=
ing the name of the work file which holds the sort-item file input
to the Fetch macro routine (symbolic tag or decimal address).
The DCW must be ten characters long. When more than one work
file is specified to the preceding sort, the name defined by the
DCW must be that of the last work file of those specified. The
default value is that the work file name is '"*SORTWORK. "

16 The address of a constant (DCW) in the user's program contain-
ing the device address of the device on which the work file named
in parameter 15 can be found (symbolic tag or decimal address),
The DCW must be two characters in length and contain the device
address in exactly the same form it would appear in a PDT in-
struction. The default value is pcu 04, drive number O,

17 A single alphanumeric character (non blank) that is the unique
suffix to all tags in an MPIOC not called by this version of Fetch.
If parameter 17 is blank, Fetch is used to issue a call for MPIOC,

18 Fetch operates in the partial processing mode if the value of this
parameter is "P,'" Any other value results in normal mode pro-
cessing.

If the application of the Fetch macro routine is such that the
examination of the sort item leads to bypassing of the source-
item exit at least half of the time, then the partial processing
mode saves processing time,

Programmer's Preparation Information for Using the Fetch Macro Routine

FETCH MACRO EXITS

Linkage between the user's program and any specialized version of Fetch that is embedded
in the program is effected through Fetch exits. These exits are addresses in the user's program
to which Fetch branches when it executes the function associated with a particular exit, (The
addresses are specified through the parameters of the Fetch macro statement.) The two prin-
cipal exits are:

1. Examine sort item; and

2. Examine source item (mass storage resident).
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Examine Sort Item

When Fetch branches to the '"sort-item" exit, a sort item has been brought into main
memory, and the address of the left end of that item is available to the user through an index
register that he has selected. The user may process that sort item and then return to Fetch
to execute another request. Two returns are available: normal return and delete return. No

punctuation is present in the sort item.

NORMAL RETURN: If the user wishes to access the mass-~storage-resident source item that

is associated with the current sort item, he executes a ''nmormal return.'" This is done by
branching to a location whose address was found in the contents of the B-address register when
the "'sort-item' exit was made. Fetch will then return to the user's program through the source-
item exit with the main memory address of the requested item stored in a user-designated index
register. However, if the source-item exit parameter was not specified to the Fetch macro
routine, the next exit from Fetch will be effected through the sort item exit with the main
memory address of the next logically sequential sort item. A source-item exit should not be

specified if the source file is on 1/2~inch magnetic tape or cards.

DELETE RETURN: This return has meaning only if a source~item exit has been specified.
When this return is used, it is assumed that the user is not interested in the source item
associated with the current sort item. Therefore, the next exit from Fetch will be through the

"sort-item' exit with the main memory address of the next logically sequential sort item.

The address of the ""delete return' is equal to the '"normal return' plus a constant equal to

the length of the address mode plus one.

Examine Source Item

Fetch branches to the source-item exit when a mass-storage-resident source item is
available in main memory. The main memory address of that item is given through a user-
specified index register. Input items are at the disposal of the user and are presented in the
sequential order of a particular sort application. After the user has processed an item, the re-
turn to Fetch is made by using the "normal return, ' as described above. No punctuation is

present in the source item,

SUMMARY OF FETCH MACRO EXITS
There are two sets of exits: normal processing and error promoted.

1. Normal-Processing Exits

a. File open (optional), normal return.

b. Examine sort item (optional).
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(1) Normal return.

(2) Delete return — inhibits the user's access to an associated
mass storage resident source item where the "examine
source item'' is active.

C. Examine source item (optional), normal return,

d. End of Fetch processing (mandatory); no return is permitted.
2. Error-Promoted Exits

a. Uncorrectable read error on sort-item file (optional).

b. Uncorrectable read error on source~item file (optional),

Although the "examine sort-item'' and '"examine source-item' exits are classified as

optional, Fetch requires that at least one of them be active.

MEMORY CONSIDERATIONS FOR USING THE FETCH MACRO ROUTINE

The maximum memory requirements for the Fetch macro routine, excluding requirements
for buffer space and the Supervisor, is 5, 500 locations, This requirement is reduced if all the
options of the Fetch are not used, e.g., when no source-item examination exit is specified, The
buffer space requirements depend upon parameter values; these values are discussed in the fol-

lowing paragraphs.

Examine Sort Item Only

If parameter 04 is blank, only the examine sort-item exit is specified., Single buffering is
specified if parameter 09 is "SINGLE.'" In this case, buffer space = OS + 3, where OS is the
sort-item block size. Double buffering is specified if parameter 09 is "DOUBLE" or if it is
blank., In this case, buffer space = 2 (OS + 3).

Examine Source Item Only

If parameter 03 is blank, only the examine source-item exit is specified. Single buffering
is specified if parameter 12 is "SINGLE." In this case, buffer space = (OS) + INB + 6, where
INB is the source-item block size, Double buffering is specified if parameter 12 is "DOUBLE"
or if the parameter value is left blank. In this case, buffer space = 2 (OS) + 2 (INB) + 12.

Both Source-Item and Sort-Item Exits Specified

When both the source-item and sort-item exits are specified, either file may be associated
with single or double buffering. As a general rule, if there is a memory restriction, it is more
advantageous to use single buffering for the sort item and double buffering for the source item,
The following considerations apply.

1, If "SINGLE" is specified for both source-item and sort-item files,
the buffer space required is OS + INB + 6.
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2. If "DOUBLE" is specified for both source-item and sort-item files, the
buffer space size required is 2 (OS + INB + 6).

3. If "SINGLE'" (parameter 09) is specified for the sort-item file and
"DOUBLE" (parameter 12) for the source-item file, the buffer space
required is OS + 2 (INB) + 9.

4, If "DOUBLE" (parameter 09) is specified for the sort-item file and
"SINGLE' (parameter 12) for the source-item file, the buffer space
required is 2 (OS) + INB + 9.

Initiation of Fetch Macro Routine

The Fetch macro routine is initiated by branching to the tagged location specified in the

location field {parameter 00) of the Fetch macro call,

Use of Physical I/O C Program by Fetch Macro Routine

The user of the Fetch macro routine has a choice in using the Physical I/O C program, He
can use the Physical I/0O C that can be incorporated (see parameter 17 in Table 4-6) in the
Fetch macro routine, or he can have the Fetch macro routine use the Physical I/O C that is in-

corporated in the user's own-coding. This is illustrated in Figure 4-~13.

USER'S
OWN-
CODE
PHYSICAL
PROGRAM 1/0 ¢ __:]
USER'S OWN-
FETCH -
MACRO CODE PROGRAM
ROUTINE
PHYSICAL FETCH
1/0 C MACRO
ROUTINE
User's Own-Code The Fetch Macro Routine
Program Uses the Uses the Physical I/O C
Physical I/0O C of of the User's Own-~-Code
the Fetch Macro Program.
Routine.

Figure 4-13. Use of Physical I/O C by Fetch Macro Routine
In either case, the user should remember the requirements of Fetch for using Physical

I/O C. Specifically, Fetch requires that parameter 04 of the MPIOC call be equal to "M" to per-

mit control over more than one peripheral control unit. Parameters 02 and 05 should be blank.
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In addition, the user may have more than one Fetch macro routine in a given program, —
The two methods of using Physical I/O C and the multiple occurrence of the Fetch macro routine ,

in a given program are discussed in the following paragraphs.

OWN-CODE PROGRAM USES PHYSICAL I/O C OF FETCH MACRO ROUTINE

The Fetch macro routine incorporates Physical I/O C automatically if parameter 17 of the
macro call for Fetch is blank., If the user intends to use Logical I/O C or to use Physical I/O C
directly in his own-coding, he should use Physical I/O C as provided by the Fetch macro routine.
The following points should be noted. -

1. The MPIOC suffix associated with Physical I/O C when called by the Fetch
macro routine is % (+, 8, 5 keypunch), This parameter must be supplied to
Logical I/O C or to the Physical I/O C that the own-code program uses.

2. The file tag used by Physical I/0O C when called by the Fetch macro routine
is the value of the parameter 01 of the Fetch macro call, The user should
not use tags beginning with this file tag in his own-code. If Logical I/O C
or Physical I/O C is used in an own-code program, this same file tag
should not be assigned to these input/output routines.

FETCH MACRO ROUTINE USES PHYSICAL I/O C OF OWN-CODE PROGRAM
If parameter 17 of the macro call to the Fetch is not blank, the Fetch macro uses the

Physical I/O C supplied within the user's own-code program. The value of parameter 17 is the

MPIOC suffix associated with that particular Physical I/O C, The following considerations ~
should be noted.
1. The MPIOC suffix supplied to the Physical I/O C that Fetch is to use
must be the value of parameter 17 of the Fetch macro call.
2. The file tag supplied in parameter 01 of the'Fetch macro call must be
different from any file tag that is used with Logical I/O C or Physical
I/O C in the own-~code program,
MULTIPLE OCCURRENCE OF FETCH MACRO ROUTINE IN PROGRAM
If the user desires to have more than one Fetch macro routine in a single program, this
)
can be accomplished either with Physical I/O C being called by the Fetch macro or with the
Fetch macro routine using Physical I/O C as supplied by the user's own-~code program. The
following considerations apply. =
1, If Physical I/0O C is to be called by Fetch, the first macro call for Fetch
must leave parameter 17 blank, and all other calls for Fetch must specify
"o for parameter 17,
2. If Fetch is to use the Physical I/O C supplied with the own-code program,
then every call for the Fetch macro routine must specify the value of pa-
rameter 17 as the suffix associated with the MPIOC to be used by the Fetch
macro routine.
S’
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In both cases described above, each call for the Fetch routine must specify a different

value for parameter 01 (the Physical I/O C file tag).

PARTIAL PROCESSING

If the Fetch macro routine has been specialized for the partial processing mode (parameter
18 is "P'"), the buffering modes for the sort-item file and the source-item file are both single.
The Fetch macro routine ignores the values of parameters 9 and 12 and in both instances, single
buffering is forced. Partial processing should only be used if examination of the sort item

leads to a limited accessing of the source-item file.

DELAYED EXECUTION
If the Fetch macro routine is not used immediately following the sort, it is essential upon
execution of the program containing the Fetch routine that the source-item file and the work files

have the same assignments that were given to them at the beginning of the sort.

DETAILED DESCRIPTION OF SEQUENTIAL OUTPUT FILE PROGRAM

Job Control Language for Sequential Output File Program

Requesting the creation of a sequential output file through a separate Execute statement
(with parameters submitted by means of other job control statements) allows the use of own-
coding during the operation of the sequential output file program. Own-coding is not available if
the sort calls for the sequential output file program through the inclusion of the File statement for

the output file.

The following paragraphs describe the job control language when the sequential output file
program is called through its own Execute statement. The job control language for the case
where the sequential output file program is called by the sort is described in this section under

"Job Control Language for Mass Storage Sort C."

Execute Statement

An Execute statement is necessary to call the sequential output file program. This Exe-

cute statement must have "*MSEQFS0" in the operands field.

Sequential Output Statement

The Sequential Output statement is required. The format of this statement is shown in

Figure 4-14.
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EASYCODER

CODING FORM

PROBLEM PROGRAMMER DATE . PAGE ___OF __
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Figure 4-14. Sequential Output File Program Statement and Parameter

HIGH-MEMORY-ADDRESS PARAMETER

The high-memory-address parameter (HMA) defines the highest memory address available
to the sequential output file program. If an own-code program is resident during the program
and the base address of that program is lower than that specified for the HMA parameter, then
the base address (lower exit address) of that program less one is taken as being the highest
memory address available for the execution of the sequential output file program. The form of

this parameter is shown below.

high-address }
L4

HMA = {nnM

high-address - The highest address available, written as a decimal number (up to
six characters in length).

nn M - The number of memory modules (M) available, written as a 2-
character decimal number. The highest address available is com-
puted by the sequential output file program and is one less than nn
times 4, 096, '"M'" is a parameter constant,

The default assumption is that the HMA value is to be taken from the Supervisor communi-
cation area field that specifies the highest memory address available to the object program. If

HMA is specified but has a higher value than the address in the Supervisor, the Supervisor value

is used.

File Statements

The File statements specify information about the input and output files used by the sequen-

tial output file program. The format of the File statements is shown in Figure 4-15,
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EASYCODER
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Figure 4-15. F11e Statement and Parameters for Output File

OUTPUT FILE
A sequential file is the output of the sequential output file program., The parameter "OQUT"

identifies a File statement as referring to an output file. This statement is required.

Name Parameter

The name parameter (NAME) specifies the file name of the output file. It has the following

form.,

NAME = file-name,

file-name - The file~name of the output file (up to ten characters in length).
Trailing spaces are added.

For mass storage, the file-name is the name of the output file and is a required parameter.
For magnetic tape, if the output file has standard labels, this file-name should be given to the

file. The output file-name is blank if this parameter is not specified,

Device-Address Parameter
The device-address parameter (DEVADD) specifies the physical device address(es) of the

volume(s) containing the output file. It has the following format.

{DEVADD = (pcu, ’drive),} cve

pcu - The peripheral address assignment of the control unit (two octal charac=
ters). The high-order (I/O) bit is not relevant, but all other bits must
be specified.

drive - Drive number (one octal character).
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For mass storage, an output file may be contained on more than one volume, up to a maxi-
mum of eight, The default assumption is pcu 04, drive 0, and that the file is contained within

one volume.

For magnetic tape, no more than two devices may be specified, and both devices must have

the same pcu number. The default assumption is pcu 00, device 1.

Password Parameter

The password parameter (PW) defines the password of the sequential output file. It has the

following format.

PW = password,

password - The output file password (up to eight characters). Trailing spaces are added.
The default assumption is that the file is not protected by a password.
Device-Type Parameter

The device-type parameter (DEVTYPE) specifies the storage medium to be used for the

output file, and it has the following format.

DEVTYPE = device-type,

device-type - The type number of the device used for storing the output file or
the general name of that device. The device type may be 204B or
TAPE,

The default assumption is mass storage (device type codes for mass storage are not used).
Parity Parameter

The parity parameter (PAR) specifies the parity of recording for a magnetic tape file and

has the following format,

ODD

PAR = {gyEN/S *

ODD - Odd parity,
EVEN - Even parity,

The default value is ODD.
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Banner Parameter
~— The banner parameter (BAN) specifies information concerning the banner character, and

it has the following format:

banner
BAN = { YES R
NO

banner - A banner character is to be the first character of every record (speci-
fied as two octal digits).

YES - A banner character of 56 octal is to be the first character of every record,

NO - No banner is required.

The default assumption is YES, Specifying the banner parameter has no significance if the

output file is to reside on mass storage.

Label Parameter

The label parameter (LABELS) specifies whether the magnetic tape file is to have standard

labels or no labels, The parameter has the following format.

LABELS = {Iggs} ,

YES - The file has standard labels,

NO - The file has no labels and is terminated by a tape mark.

The default assumption is standard labels.

Tape-Mark Parameter

The tape-mark parameter (TM) describes the tape-mark requirement when standard labels

are requested.

: ne- (1]

1 - A tape mark precedes the standard trailer.

2 - A tape mark follows the standard header and precedes the standard trailer.

The default assumption is that tape marks are not required with standard labels. The
tape-mark parameter is ignored if labels are absent. All tape marks will be written in even

parity marks.,
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Record~Length Parameter
The record-length parameter (REC) indicates the number of characters in each record of

the output file, It is of the following form:

REC = record-length, -

record-length - The number of characters in each record of the file including a
banner character when applicable (up to four decimal characters).

This parameter is significant only if the output file is on magnetic tape.
Padding Character Parameter

The padding character parameter (PAD) specifies a padding character for a magnetic tape

file, and it has the following format.

PAD = padding,

padding - Padding character expressed as two octal digits,
For an odd parity file, the default value is 77g; for an even parity file, the default valueis 118.

WORK FILE

A work file is a file in which the preceding sort used a work area on mass storage which
was defined by work file parameters to that sort. A parameter record essential to the execution
of the sequential output file program has been written in the mass storage area allocated to the
last work file specified to the preceding sort. The name of this work file, therefore, is required
by the sequential output file program, together with the device associated with the last volume

of the work file.

The parameter "WORK<«n>" identifies the file statement as referring to a work file (see

Figure 4-16),

If no File statement appears for the work file, the default assumption is that only one work
file was specified to the sort; its name is "*SORTWORK, ' and it is assigned device address pcu
04, drive 0, If the file statement is given, it is not necessary that the "n" of WORK<n> be

specified.,
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EASYCODER

COUING FORM

PROBLEM PROGRAMMER DATE PAGE __OF

NOMBER ‘T’Q LocATION | OPERON OPERANDS

1 2]3 al5fe]7]e | 14]15, 2021 \ | L L R | T EEN A | 60|
I L. [FILE  WORKLNnY, . e . . .. Optional. , ... .,
: | . ; NAME=£i {0~ ’ . A \ .. |Ophional, | .
: : : . DEVADD= (. peu, dring).,. . : e .. Opfienal. , .. . .,
4

T H 1 1 i i ) - 1 1 o | 1 PO B T | 1

Figure 4-16. File Statement and Parameters for Work File

Name Parameter

The name parameter (NAME) specifies the file name of the last work file.

is required. It has the following form,

file-name - The file=name of the work file (up to 10 characters in length).

NAME = file-name,

ing spaces are added.

The default assumption is *SORTWORK.

Device-Address Parameter

This parameter

Trail-

The device-address parameter (DEVADD) specifies the physical device address of the last

volume of the last work file,

This parameter has the following form.

DEVADD = (pcu, drive),

pcu - The peripheral address assignment of the control unit (two octal charac-
ters). The high-order (I/O) bit is not relevant, but all other bits must be

specified.

drive - Drive number

{one octal character).

The default assumption is pcu 04, drive 0.

INFORMATION FILE

The information file is a printed program history.

as referring to the information file (see Figure 4-17).

The parameter "INFO'" identifies a file

If no File statement for the information file appears, the default assumption is that a pro-

gram history is not required.
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EASYCODER

COLING FORM

PROBLEM PROGRAMMER DATE PAGE __OF

Nomeer [F|g| LocaTIon | T OPERANDS '

1 1]3 4ls|e|7s 1 14115, . 20]2! | 1 1 . § L v 1 N 1 ) 82083 N N 4 , 80|
S . FILE IINFO, oo oo ot i onal L
g . 1 DEVADD= (peat) oo e O
3 ! l 1 - 1 — ) | S P PR ) I T PR Y P PR AR T Y i PR

Figure 4-17, File Statement and Parameters for Information File

Device-Address Parameter
The device-address parameter (DEVADD) specifies the physical device address of the infor=-
mation file. The information file must be on the printer, The device-address parameter has

the following form,

DEVADD = (pcu), l

pcu - The peripheral address assignment of the control unit (two octal characters).

The default assumption is pcu 02,

Exits Statement

The Exits statement (see Figure 4-18) specifies own-code exits from the sequential output
file program to user routines, There are no own=coding exits if the Exits statement is omitted.
For proper programming procedures, refer to the heading "Programmer's Preparation Infor-

mation for Sequential Output File Program, ' in this section.

EASYCODER

COUING FORM
PROBLEM PROGRAMMER DATE PAGE __OF.____
CARD |} OPERATION
NUMBER |b §| LOCATION CODE OPERANDS
| 213 405161718 i 1445 20121 ) ol 1 —_—l il L L | 62163 1 .
T T
N . EXITS OPEN=addrass . . | e . Ostoral,
2 | N L ‘TEM=x°dd!"ﬂ¢&é- I AU ) 3 ) ;" l, DU RN
T 7 []
s | . . mogz@ze?mgg@mnhmmA e OPN NI
e J_lL l 1 { V'\s.v.‘ét ‘l‘l‘f,v’lwgl - NP T | 1 Q{,ﬂ'\mﬁl 1 L
5 | | i 1 L i 1 1 i N 1 " S VRPN B il

Figure 4-18, Exits Statement and Parameters

OPEN PARAMETER

If the output file is on a mass storage device, the open parameter (OPEN) specifies an
own-code exit that permits the user to have access to the item in the file description index
pertinent to the output file, If the output file is to be created on 1/2-inch tape with standard
labels, the open parameter specifies an own-code exit that permits the user to access the labels

before they are written on tape.
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I OPEN = address,

address - The address to which the sequential output file program will branch (up
to six decimal digits).

The default assumption is that there is no OPEN exit.

ITEM PARAMETER
The item parameter (ITEM) specifies an own-code exit that occurs for every sort item
until the user terminates the function. The default assumption is that there is no exit. The form

of this parameter is shown below,

| ITEM = address,

address - The address to which the sequential output file program will branch
{up to six decimal digits),

PROGRAM NAME PARAMETER
The program name parameter (PROG) specifies that a named program is to be loaded for

the item and open own-code exits, This parameter has the following form.,

PROG = program-segment-name, J

program-segment-name - The program segment name of the program to be loaded.

The default assumption is that the own-code program was resident in main memory before

the sequential output file program was loaded.

VISIBILITY PARAMETER
The visibility parameter (VIS) specifies the visibility mask of the own-code program.

This parameter has the following form.

VIS = visibility-mask,

visibility-mask - The 6-character visibility mask to be used in loading the own-code program.

The default assumption is that visibility is not used.

Job Control Language Examples for Sequential Qutput File Program

EXAMPLE 1
This example illustrates a call for a sort followed by a request to create a sequential out-
put file based on output from that sort. The work-file information corresponds to that defined

for the last volume available to the sort for a work area. Own-coding is requested during the
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creation of the output file, and the own~code program is to be called by the sequential output

program.
EASYCODER
CODING FORM

PROBLEM PROGRAMMER DATE PAGE . OF____

Nomeer (|| LocaTion | oo OPERANDS

) 213 als]e{7]a N 1418, 20[2! | L . L L . | 8263 . 1 ' 80|
! . EX soztmf . . e e e .
o . FiILE . |IN E=TRANSACT,. . ... .\ ..\ o\ .. .. . e N
3 | . FALE ME= uT =(@4.A),. .. N N
N \ FILE =E EVADD = (4. A).,. . . ... .. L .
s : | I 1 EVm"gﬁEZQ, e | sy 1 P | 1 1 PP | [
s nl I i FI\ELDS KEVS’:(M, 2( § 1 PR 1 1 s 1 1 f I—- 1 —_ | W Y
7 I | 1 &ORT |‘ l, — ] Il L 1 o | L — 1 1
8 ! =1 s Fs A 1 1 n I3 n 1 1 1 1 i 1 1
’ ! . UTHMA=22480 . s ol ,
of 1) . ALE =E VADD= (4, 2),. . . ., . b .
nlg L JFILE  OUT gAM;,MXTED\x . A . L L
2 Il | [E . EX1 TS [OPEN:2280 §M~22&,¢Z,EB.Q_6_=QUT.QCA7¢1., L . . .
13 1 i 1 L 1. 1 1 1 — 1 ad i 1 M | L
EXAMPLE 2

Thi'.s example illustrates a call for a sort followed by a request to create a file on 1/2-inch
tape. The work file is "*SORTWORK!' located at pcu 04, drive 0. Input to the sort is on tape.
Items are blocked two per record; the tape format is bannered, standard labels with odd parity.
The output file is to contain sort items, The format of the output tape is unbannered, standard
labels with even parity, Items are blocked two, and a tape mark precedes the trailer, The in=-
put tape labels are updated and used as output labels. The user may inspect (and modify) the

labels for the output tape through own-coding.

EASYCODER

COUDING FORM
PROBLEM PROGRAMMER DATE PAGE __OF ____
R EE LocATION | OPERATION OPERANDS
1 2]3 als]el7]e | 1415, 2021 | \ NN N N L 62[63 N 80|
; ax.*msms. . e s e
FILE |IN, NAME= ANS, =Y, TAPF.-JTEM .425 .

. ; REC=254 .
El . F.\ELTDSKEYS-.(2¢ 2) EXT‘Z&L_EM e

sE@UT 1 | D 1 —_l
EXITS 0PEN=.ZG§¢¢¢,PR.OG.-—OWN-.CODE, L
FALE . OUT MAME =TRANSACT, DEVTVPE=TAPE, REC=256 . .

1 TM=A_BAN=NO PAR=EVEN, . . ... .., N

EX . WNSEQFSE. o

1
!
i
!
1
1
1
L
1
!

I VY T

3>

E

- F FF F - F F L BB

s 1 1 1 1 1 L s il

.

Programmer's Preparation Information for Sequential Output File Program

FILE ALLOCATION

When the output is to be on mass storage, the sequential output file must be allocated prior
to the execution of the sequential output file program, It must be organized as a sequential file.
It is also necessary that compatibility exist between the description of the file and the data that
is to be handled by the program. If some incompatibility should exist, the output file will not be
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created. An example of such incompatibility is the case where the item size of the sequential

output file is not the same as that of the source file (assuming that an item sort has been requested),

SPECIFYING WORK FILE
When the sequential output file program is called through an Execute statement, the work
file name that must be specified is the same as that of the last work file used by the preceding

sorte Furthermore, the device address must be that of the last volume of that work file.

MEMORY REQUIREMENTS FOR SEQUENTIAL OUTPUT FILE PROGRAM
The memory requirements for the execution of the sequential output file program depend

upon whether the items come from the sort-item file or the source-item file,

Output File from Sort Items

When the preceding sort application was an item sort (EXTR = ITEM) or the application
was such that no item address was appended to the sort item (ITADD = NO), it is assumed that
the item of the output file is to have the same format as the sort item. Therefore, the original

input items will not be accessed and no allowance need be made for buffers for the source file,

Output File from Source Items

If the preceding sort application was not an item sort and an item address was appended to
the sort item, it is assumed that the items that form the output file are to come from a mass-
storage-resident source file (the input file to the sort). In this instance, a buffer is required for
a source block. In addition, it is desirable to allow as much memory space as possible for an

intermediate item-storage area.

Calculation of Memory Requirements for Sequential Output File Program
When calculating the memory requirements for the sequential output file program, two
formulas are used: one when the sort item is used, and one when the source item is used:

1, Sort item used for the sequential output file program - the minimum
memory requirement = PROG + SUP + OS + OBUF + SIS + TYPE.,

2. Source item used for the sequential output file program - the minimum
memory requirement = PROG + SUP + OS + OBUF + INB +IL + 20 + TYPE.

The definitions of the terms in the above formulas follow:

PROG = 7100,

SUP = Size of Supervisor + 200 (see Supervisor manual),
(01 = Sort-item block size (see Appendix A),

OBUF = Output block size,

INB = Source-block size (input file to the sort),
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SIS = Sort-item size,
IL = Source-item size (input-item), and
TYPE = 2000, only if typewriter is used.

Highest Memory Location Available to the Sequential Output File Program

The highest memory location available to the sequential output file program (HMSQ) is not
always equal to the value the user specifies for the highest memory location (HMA). ° If own-
coding is not present, then HMSQ = HMA. If own-coding is present and the address values
(OPEN and ITEM) are greater than the highest memory address parameter or lie below fhe baée
of the sequential output file program, then HMSQ = HMA, (Own-coding can only lie below the
base of the sequential output file program if this program has been relocated from its present
base value of 200 decimal.) If the address values lie below the user-specified highest memory
address parameter, then HMSQ = OPEN-1, if the OPEN value is less than the ITEM value;
otherwise, HMSQ = ITEM - 1.

OWN-CODING FOR SEQUENTIAL OUTPUT FILE PROGRAM

There are no own-coding exits from the sequential output file program if the program was
called by the inclusion of the output File statement among the job control statements for the sort.
When the sequential output file program is requested through an Execute statement, however, the
own-coding functions described below may be performed. It is important that all own-coding
routines which modify index registers X1, X2, X3, and X4 restore them prior to returning con-
trol to the sequential output file program, with the exception of index register X1 when an item is

being added.

Open Exit Own-Coding

MASS STORAGE OUTPUT: The sequential output file program branches to the location specified
by the value of the open parameter when it has read the item in the file description index
(*VOLDESCR*) for the sequential output file. There is the option not to exit to the open own-

code program for every volume of a multivolume sequential file.

Index register X1 contains the address of the left (high-order) end of the file description
index item. If the accessing of the sequential output file requires specifying the password param-
eter, the item is not made available until the requirement has been met. Principally, the item
is made available for inspection and it may be moved to the own-code program area. No
punctuation is available in the area it occupies. If the own-code program sets punctuation in
that area, it is responsible for clearing that punctuation before returning control to the sequential

output file program.
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If open exit own-coding is to be executed for successive volumes of the file, the sequential
output file program is reentered at the location defined by the contents of the B~address register
when the sequential output file program branched to the own-code routine. Open exit own-coding
may be terminated after any volume by branching to a location whose address is formed by adding
a branchspace constant to the normal address. A Store Control Register (SCR) instruction to the

B-address register should be the first instruction of the open exit own-coding.

TAPE OUTPUT: The sequential output file program branches to the location specified by the
value of the OPEN parameter when it has read a header from the output tape and update.d char-
acters 41-80 of the header as required (that is, duplicated characters 41-80 of the input tape
header or duplicated characters 41-80 of the dummy header). Index register X1 contains the
address of the leftmost (high-order) end of the label. The label is made available for inspection

and modification.

The own-code program may alter characters 41-80 only. A word mark is present on the
left end of the sort area occupied by the label. If the own-code program sets other punctuation

in the sort area, the program should clear that punctuation prior to returning control to the sort.

Similarly, the sequential output file program branches to the location specified by the value
of the OPEN parameter when an end-of-reel or end-of-file trailer has been produced. Charac-
ters 31-80 are updated as the application requires. They may be altered through user own-
coding. An item mark is present on the location specified by an open address + 1 to indicate that
the label is a trailer. Index register X1 contains the address of the leftmost (high-order) end of
the label. Punctuation procedures followed by the own-code program are identical to those used

when the label is a header.

If open own-coding is to be continued for successive labels of the file, the sequential out-
put file program is reentered at the location defined by the contents of the B-address register
when the own-code routine was entered. Open own-coding may be terminated after any label has
been accessed by branching to a location whose address is formed by adding a branchspace con-
stant to the normal address. A Store Control Register (SCR) instruction of the B-address regi-

ster should be the first instruction of the open own-code routine.
Item Exit Own-Coding

The item exit own-coding options that may be exercised depend upon whether the sequential

output file program is being created from source items or sort items.
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If item exit own=-coding is active, a branch is made to the location whose address is speci-
fied by.the own-code parameter., Index register X1 contains the address of the left (high-order)
end of the current sort item. The only punctuation present in the sort item is a word mark in

the high-order character of the item (see Figure 4-19).

r

A. SORT-ITEM FILE

EXTRACT and KEYS | R
ITEM or PDMCCTTRRI |
[}
ITEM | o
wM WM WM

B. SOURCE-ITEM FILE

ITEM

C. ADD AN ITEM

ITEM

M

Upon return from own-coding, index register X1 points to the

left character of the item to be added.

Figure 4-19. Item Punctuation for Sequential Output File Program

The four options in item exit own-coding are listed below and described under separate
headings, e.g.:

1, Modifying an item;

2. Adding an item;

3. Deleting an item; and

4

. Terminating item exit own-coding.

MODIFYING AN ITEM: The conditions for modifying an item depend upon whether the item used
for output is a sort item or a source item, as described below.

1, If a sort item is used for output, the contents of the sort item may be
modified, but its length and punctuation cannot be changed. After modi-
fication, the user makes a normal return to the sequential output file
program,
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2. If a source item is used for output, modification of the sort item has no
meaning, since the item that is passed to the sequential output file is the
source item associated with the current sort item. If the user wishes to
modify the original input items, the Fetch macro routine should be used
instead of the sequential output file program.

ADDING AN ITEM: The conditions for adding an item depend upon whether the item used for
output is a sort item or a source item, as described below,

1. If the sort item is used for output, an item having the same format as the
sort-item may be added to the sequential output file program by placing
the address of the left (high-order) character of the item in index register
X1l. A word mark must be present in that high-order character (refer to
""Add an Item'" in Figure 4-19). The item precedes the current sort item in
the output file. Control is returned to the sequential output file program
by branching to a location whose address is formed by adding a branch-
space constant to the normal return address,

2. If a source item is used for output, an item having the same format as a
source item may be added by placing the address of the left (high-order)
end of such an item in index register X1, A word mark must be present in
the high~order character of the item. The item that is added precedes the
source item associated with the current sort item in the sequential output
file program. Control is returned to the sequential output file program by
branching to a location whose address is formed by adding a branchspace
constant to the normal return address,

DELETING AN ITEM: The conditions for deleting an item depend upon whether the item used for
output is a sort item or a source item, as described below.

1. If a sort item is used for output, the sequential output file program is re-
entered by adding two branchspace constants to the normal return address,
provided, that after inspecting the sort item, it is intended to delete that
item as a member of the sequential output file program.

2. If a source item is used for output, the sequential output file program is
reentered by adding two branchspace constants to the normal return address,

provided, that after inspecting a sort item, it is intended that the
associated source item should not be included in the sequential output
file program.

TERMINATING ITEM EXIT OWN-CODING: When all item own-coding processing has been com-
pleted, the own-coding routine must branch to a location whose address is obtained by adding

three branchspace constants to the normal return address.

An item mark in the location specified by the own-coding address indicates that the sequen-
tial output file program has processed all its input. If, at this point, more items are to be added,
the own-code program follows the above procedure specified for adding an item. The sequential
output file program continues to exit to the own-code program until the terminated own-coding

return or a normal return is made.
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OUTPUT TAPE LABELS

O

Dummy Labels
The paragraphs under '"Sequential Output File Program Input/Output Files, ' in this section,
indicate the applications for which dummy labels are created for the output file. Tables 4-7 and

4-8 list the formats for dummy labels.

Table 4-7. Format for Dummy Header

Characters Contents Comment
1-5 01 30 24 51 15 1HDRA *
6-10 ttttt Tape reel identification: alpha-

numeric (preserved from output
reel).

11-15 blanks

16 57 or 40 hyphen: if even parity
minus: if odd parity

17-19 sss Reel sequence number: decimal.

20 blank

21-30 fEfff £E££f File name: 10 alphanumeric
characters, In a dummy header,
characters 21-30 are blank un- I
less a name is specified through q
the output file statement,

31-35 yyddd Creation date obtained from the .
relevant field of the Supervisor, :

36 57 or 40 hyphen: if even parity
minus: if odd parity

37-39 ggg Retention cycle ~ 0.

40-80 Blanks

Other Labels

The paragraphs under ""Sequential Output File Program Input/Output Files" in this section
indicate the applications for which input tape labels are updated and used as labels for the output
file. The first header of the input file and the last trailer (1IEOFA) form the basis for the cre-
ation of the output file labels. Input tape header characters 1-36 (see comments in Table 4-7 for
a description of the fields involved) are updated for the output file header label. The retention
cycle for the input tape file is preserved and appears in the output file header labels in characters
37-39. Characters 41-80 are left undisturbed by the sequential output file program, but they may

be altered through own-coding.
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Table 4-8, Format for Dummy Trailer

Characters Contents Comment
1-5 01 25 46 51 15 1EORA I
01 25 46 26 15 1EORA
6-10 rrrrr Number of data records in this

file, decimal. Not accumulated
from one reel to the next,

11-20 iiiii iiiii Number of items processed,
decimal, Accumulated for ban-
nered file only.

21-30 fEfff £E££f File name: 10 alphanumeric
characters. In a dummy trailer,
characters 21-30 are blank unless
a name is specified through the
output file statement.

31-80 blanks

Input tape trailer characters 1-30 (see comments in Table 4-8 for a description of the
fields involved) are updated for the output file trailer labels. Characters 31-80 are undisturbed

by the sequential file program, but they can be altered through own-coding.

OPERATING PROCEDURES FOR MASS STORAGE SORT C

Loaﬁn&and Executing_

Job control information can be given to the sort in two ways. '
1, The sort parameters are given as statements in the job control file (which

must be in the card reader).
2. The sort parameters are resident in memory through some previous user

action,

When the sort parameters are given as statements in the job control file, the statements
containing the parameters are preceded by an Execute statement, '"*SORT3PO0" is the required
program-segment name to call Mass Storage Sort C. When the parameters are resident in
memory through some previous user action, an Execute statement is the only statement required
in the job control file, '"*SORT3Pl1" is the program-segment name in this instance.

NOTE: In either of the above cases, the sort can be called through a pro-
grammed call to the Supervisor. In this case, no Execute statement
is required.

Loading the Fetch Macro Routine

The Fetch macro routine is incorporated into the user's program. The loading of the user's

program (including the Fetch macro routine) is performed in the normal manner for the operating
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system being used. There are no job control statements for the Fetch macro routine. The Fetch
routine and its parameters are discussed in detail in this section under "Language Elements of

Fetch Macro Routine. "

Loading Sequential Qutput File Program

The sequential output file program can be loaded either directly by a preceding sort or

separately by itself,

LOADING SEQUENTIAL OUTPUT FILE PROGRAM BY SORT
When the sort loads the sequential output file program automatically, loading procedures
are the same as those for the sort, as previously described under '"Loading and Executing.'" Pa-

rameters may be supplied either through job control statements or through main memory.

LOADING SEQUENTIAL OUTPUT FILE PROGRAM SEPARATELY

When the sequential output file program is loaded separately, parameters are entered
through job control statements. The job control file for the sequential output file program con-
sists of the following:

1. Execute statement for program segment *MSEQFS0; and

2. Job control statements for the particular application.

Loading and Specializing Sort Phases

Mass Storage Sort C is composed of three logical phases. The sort can be divided into

three separate runs if the work files available to the sort are not disturbed.

Delayed Execution of Sort

Each of these three sort runs continues from the point at which the preceding run was ter-
minated. All volumes of the work files must be mounted at the same addresses as for the pre-

ceding run,

DELAYED EXECUTION OF MERGE 1-CYLINDER PHASE

If the user wishes to delay running the 1-cylinder phase, the Execute statement, which
initiated Mass Storage Sort C by calling for "SORT3, " he should include the value '*\MERG3M"
for the HALT keyword parameter. When segment MO is loaded, it will not be executed. The
values of decimal locations 201 through 209 should be saved. Their values should be reentered
prior to the delayed execution of segment M0. The Execute statement to call for the l-cylinder

phase of the sort must have the program-segment name '"*MERG3MO0, "
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DELAYED EXECUTION OF MERGE MULTICYLINDER PHASE
This procedure is the same as that described above for the l-cylinder phase, except
that the HALT keyword parameter value is "*MERG3M3, "' and the Execute statement for the de-

layed execution must have the program-segment name "*MERG3M3,"

Delayed Execution of Fetch Macro Routine

The execution of the Fetch macro routine may be delayed as long as the mass-storage-
resident source-item file (the input file to the sort), as well as the work files, are mounted prop-
erly. The operation of the Fetch routine in this case is the same as that described in this section
under "Loading the Fetch Macro Routine.!" (If the Fetch routine does not refer to the source

file, it need not be mounted during the sort.)

Delayed Execution of Sequential Output File Program

The execution of the sequential output file program may be delayed, provided that the
mass-storage-resident source file and the work files are mounted as they were during the sort
execution. Loading procedures are the same as described in this section under '"Loading Se-
quential Output File Program Separately.! (If the sequential output file program does not refer

to the source file, then it need not be mounted during the execution of the program.)

Multivolume Processing

The input file as discussed below is assumed to be mass storage resident.

MULTIVOLUME PROCESSING DURING SORT EXECUTION

During the entire sorting process, the work file must have all volumes online., The source=
item file must be online if a key sort is being executed; i.e., the source-item file must have
all of its volumes mounted during the sort if there is to be a reaccessing of the source file during
a Fetch or sequential output file process, However, if an extract or item sort is being per-
formed, the number of volumes mounted for the source-item file may be the minimum number
required for that file, For a sequential or direct access file there may be only one volume
mounted, if desired. For indexed sequential files, there may be as few as one additional volume
mounted at one time as long as the master/cylinder index and general overflow volume remain

mounted throughout the run,

MULTIVOLUME PROCESSING DURING FETCH EXECUTION
During execution of the program containing a specialized version of Fetch, the work files
specified for the sort must have all volumes online, Furthermore, those volumes must have

the same device addresses as those assigned to them for the sort,
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If the application requires access to the original input file, as is necessary in a pure key
sort, the volume of the source-item file must be on-line, and each volume must be assigned the

same device address that it had during the sort.

MULTIVOLUME PROCESSING DURING SEQUENTIAL OUTPUT FILE EXECUTION
The work files specified to the sort must have all volumes on-line during the execution of
the sequential output file program. Work file volumes must also be assigned the same device

address as those assigned during sort execution.
When the application of the sequential output file program requires access to the original
input file, the source-item file must have all volumes mounted as they were during the sort. The

volumes that contain the sequential output file may be mounted one at a time, if desired.

Tape Positioning

INPUT TO THE SORT

The initial reel of a file must be positioned so that the first record to be read is the header
of the file with standard labels, or the first data record of the file when no labels are present.
This permits the processing of a multifile reel, Successive reels of a multireel file are re-

wound prior to being opened.
OUTPUT FROM THE SEQUENTIAL OUTPUT FILE PROGRAM
The file is created from the beginning-of-tape, and each reel of the file is rewound prior

to opening.

File Protection

The sort requires that the data write switch be set to PERMIT for the control unit contain-
ing the work file. The sequential output file program requires that the data write switch be set
to PERMIT for the control unit containing the sequential output file, In both cases, it is desir-
able that the remaining three switches for the control unit be set to PROTECT. The sequential

output file must not be a protected file,

Operator Control

Error conditons are indicated by either a halt, defined by the contents of the B-address
register if the control panel is being used, or through typed messages if the console is being
used. The operator takes corrective action and enters a response character through the control
panel if one is being used, or he types the response character at the console keyboard if the type-

writer is being used.
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The mass storage sort, the Fetch, and the sequential output file program use the mass
storage Physical I/O C. The sort and the sequential output file program also use Logical 1/0 C.
Therefore, Physical I/O C and Logical I/O C halts (or messages) may appear in addition to those

described in the paragraphs that follow. (Refer to the Data Management Subsystem manual for

a description of the halts and messages not listed below, )

CONTROL PANEL ERROR HALTS
The following paragraphs discuss the error halts that are defined by the contents of the B~

address register. Such error halts can occur when the control panel is being used.

Input/Output Error Conditions
A B-address register value on the control panel in the range 0000-4777 indicates an input/

output error condition.

PERIPHERAL DEVICE CONDITIONS: If the value in the B-address register is in the range
0000 to 3777, the condition relates to a peripheral device,

The general form of the B-address value is ppxd,

pp = peripheral control unit,
x = code indicating type of condition,
0 = device not operable,
1 = uncorrectable read error,
2 = uncorrectable write error,
3 = end of storage medium,
4 = positioning or addressing error,
7 = miscellaneous condition, and
d = device number

These values are consistent with the standard peripheral error halt codes,

The operator should determine the peripheral control XX unit involved and then take appro-
priate action. If the control unit is mass storage, the halt is executed by the Physical or Logi-

cal I/O C of the Mod 1 (MSR) Operating System (refer to the Data Management Subsystem

manual). If the control unit is for a device other than mass storage, the B-register values are

listed in Table 4-9.
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Table 4-9,

Peripheral Error Haits for Mass Storage Sort C

B-Address
Register

Cause

Action

ppll

Uncorrectable card
read error.

Correct card and reposition it in reader,

Enter a G (27g) into the location specified
by the contents of the A-address register,

If the card cannot be corrected, enter an E
(25g) into the location specified by the con-
tents of the A-address register, This will
initiate a Supervisor search for the next job.

ppld

Uncorrectable mag-
netic tape read
error.

The contents of the A-address register give
the address of a location in memory into
which a response character must be entered,
Three response characters are valid: G(278),
A(21g), or E{25g). A G response causes

the error record to be reread. An A
response permits the error record to be
bypassed. An E response initiates a search
by the Supervisor for the next job. The
entering of any other character causes an
immediate return to the halt,

pp2d

Uncorrectable write
error,

The contents of the A-address register give
the address of a location in memory into
which the response character must be
entered. Two response characters are
valid: G(27g) or E(25g). A G response
causes the record to be rewritten. An E
response initiates a search by the Supervisor
for the next job. The entering of any other
character causes an immediate return to

the halt,

pp3d

Halt for multireel
input or output.

This halt occurs whenever there is more
than one input or output reel and no alter-
nate tape drive specified, If an alternate
drive is specified, the program does not
halt but waits until the next reel is mounted.

Mount the next reel on the drive in use for
the file, The only valid response is G;
this causes the program to continue,

_ B

INPUT/OUTPUT FILE CONDITIONS: If the value of the B-address register is in the range 4000

to 4777, the condition is related to logical operations with files (see Table 4-10).

The general form of the value in the B-address register is 4xyd,

d = device number.
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If the value of the B-address register is not listed in Table 4-10, the condition is related

to mass storage files,

can be found in the Data Management Subsystem manual.

Table 4-10,

A list of mass storage B-address register values and their meanings

Input/Output File Error Halts

B-Address A-Address
Register List Cause Action
406d Response field - one Input reel record There are two valid response char-
character. Specific count incorrect, acters: A(2lg) or E(25g). An A
code-one character response allows the program to
(72g). PPd - two char- continue processing. An E
acters., Filename-ten response initiates a search for the
characters, next program,., Any other response
causes an immediate return to
Input reel record count-
: the halt,
five characters
4044 Response field - one 1HDRA not found There are two valid response char=~
character. Specific for input file. acters: G(27g) and E(25g). A G
code - one character (Possible prob- response causes a new reel to be
(03_). PPD - two char- | lems are that the reopened but no repositioning is
acters. Filename-ten input tape is mis-~ executed if the reel is the initial
characters, positioned or that reel of the input file., An E re=
the wrong tape is sponse initiates a search by the
mounted, ) Supervisor for the next job., Any
other response causes an immedi-
ate return to the halt,
407d Response field - one Reel sequence There are three valid response
character. Specific incorrect. characters: A(2lg), E(25g), or
code-one character (13_). G(27g). An A response causes the
PPd - two characters. reel to be accepted and allows pro-
Filename-ten charac- cessing to continue, An E re-
ters. Input reel se- sponse initiates a search by the
quence number - three Supervisor for the next job. A G
characters. response causes a new reel to be
reopened, but no repositioning is
executed by the program if the reel
is the initial reel of the input file.
Any other response causes an
immediate return to the halt,
405d Response field - one Retention cycle There are three valid response

character. Specific
code-~one character
(7lg). PPd-two char-
acters. Filename-
ten characters.
yyddd-creation date-
five characters.

has not expired.

characters: A(2lg), E(25g), or
G(27g). An A response causes the
mounted reel to be accepted. A G
response causes a newly mounted
reel to be opened, and if the reel
is accepted, processing continues.
An E response initiates a search
by the Supervisor for the next job.
Any other response causes an
immediate return to the halt.
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Job Control File Error Conditions

A B-address register value on the control panel in the range 5000-5077 indicates error

conditions in the job control file that are common to the Mod 1 (MSR) Operating System (see

Table 4-11). A B-address register value in the range 5040-5046 indicates that invalid param-

eters have been fed to the sort, (Any corrective action for the latter assumes that the param-

eters to the sort were put in the job control file and were not resident in memory when the sort

was called.)

Table 4-11. Job Control File Error Conditions

B-Address
Register Cause Action
5000 Syntactic (grammatical) The contents of the A-address register give the
error, e.g., a right address of a location in memory into which a
parenthesis is missing, response character must be entered. Two re-
: E .
5001 Statement not recognized. sponse cha.racters arevalid, G(27g) or (258)
The entering of any other character causes an
5002 Invalid positional pa- immediate return to the halt, If the error can
rameter. be corrected, the set of job control statements
. should be refed (excluding the Execute state~
5003 Invalid keyword. ment) and the G response made.
5004 Rt.aqu}red parameter When the error cannot be corrected, an E
missing. response initiates a search by the Supervisor
5005 Invalid parameter value. for the next job.
5010 Invalid combination of
parameters,
5040 Illegal parameter value, The contents of the A~address register give the
No further specification address of a location in memory into which the
given, response character E must be placed. G
5041 Invalid own~code address, ::ez.?}; Otf:: :sipotxilsehv?tue causes an im-
Conflicts with sort mem- ate retu © the hatt.
ory requirements, If the error can be corrected, the set of job con-
5042 Insufficient memory trol statements preceded by thc.?=< Execute state-
space to execute the sort ment (program-segment name *SORT3P0) should
P ° | be refed and the E response made,
5043 Illegal parameter value When correction is not possible, the E response
for key and extract fields. | causes the Supervisor to search for the next job.
5044 Key and extract fields
overlap or are incon-
sistent with the item size.
5045 Error in the select and
delete parameter values.
5046 Insufficient work file

area.
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Program Specific Error Conditions

A B-address register value in the range 6400-6477 indicates conditions specific to the sort,

Fetch macro routine, and the sequential output file program. The corrective action that may

be taken varies according to the halt. Therefore, a value in the A-address register gives the

address of a list of information.

These error conditions are listed in Table 4-12,

Table 4-12, Program Specific Error Conditions
BRj;iii::s N Ai(ii::ss Cause Action - A = (21g), G=(27), E=(25g)

6400 Response field-one Incorrect file name (1) Mass Storage Resident:
character. File or input file not lo- If an incorrect file name has
name - ten charac- | cated, been given to the sort, the cor-
ters. rect name may be entered in

file-name and the G re-
sponse made. Otherwise, an E
is the only acceptable response.
(2) Tape Resident:
Possible problems are that the
input is positioned to the wrong
file or that the wrong tape is
mounted. A G response
causes a new reel to be opened,
but no repositioning is executed
by the program if the reel is the
initial reel of the input file. An
E response initiates a search
by the Supervisor for the next
job. Any other response causes
an immediate return to the halt,

6401 Response field-one | Incorrect pass- The valid password may be entered
character. Pass- word. into password and a G response
word-eight charac- made. Otherwise, an E is the only
ters. acceptable response.

6402 Response field-one | Password required.| The password may be entered into
character. Pass- password and a G response made.
word-eight char- Otherwise, an E is the only ac-
acters. ceptable response.

6403 Response field-one | Incorrect work-file | If the error is due to an incorrect
character. File name or work file work-file name, the correct name
name - ten charac- | cannot be located. may be entered into file-name and
ters. a G response given, Otherwise, an

E is the only acceptable response,.

6404 Response field-one | Internal parameter A G response will initiate another

character. record not found. search for the parameter record.
An E response will cause the Super-
visor to search for the next job,
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Table 4-12 (cont).

Program Specific Error Conditions

BR[:g;i:teesrs N Agfsrtess Cause Action - A=(21g), G=(27g), E=(25g)

6405 Response field-one Sequence error, The only permitted respone is E,
character. thus initiating a search for the next

job. The sort must be rerun.

6406 Response field-one | Item count dis- If an A response is given, the sort
character. Error crepancy. continues to end-of-job. If an E
codel - one char- response is given, control is re-
acter, Discrep- turned to the Supervisor. The sort
ancyZ - three output file cannot then be processed
characters. through the Fetch routine or the

sequential output file program.

6407 Response field-one Work file does not The only permitted response is E,
character. Work- have a physical which initiates a search for the next
file name - ten record size of 250 job. The sort must be rerun.
characters, characters or is not

a sequential file.
6410 Response field-one Restricted sort- If an A response is given, the sort
character, item block size is continues using the sort-item block
too small, size originally computed. An E re-
sponse initiates a search for the
next job.

6411 Response field-one | A display of sort- A G response allows calculation to
character. Sort- item block size. continue.
item block size-
four characters
(decimal).

6412 Response field-one | A display of results If only calculations were requested,
character. Calcu- of work area calcu- then either a G or an E response
lation - ten charac- | lation, initiates a search for the next job.
ters. However, if the intention was to

execute the sort following calcu-
lations, the only permitted response
is E which initiates a search for the
next job. )

6414 Response field-one Work files are A G response causes the file to
character. File assigned to mixed be reopened., An E response will
name - ten charac- | device classes. initiate a search for the next job.
ters. Device ad-
dress - three char-
acters.

6415 Response field-one Volume label not A G response initiates a new search

character. File
name - ten charac-
ters. Device ad-
dress - three
characters.

found.

for the volume label. An E response
initiates a search for the next job,

#3-619




SECTION IV. MASS STORAGE SORT C

Table 4-12 (cont).

Program Specific Error Conditions

B-Address
Register

A -Address
List

Cause

Action - A=(218), G=(27g), E=(25g)

6450

Response field-one
character. File
name - ten charac-
ters.

Incorrect file name
or output file can-
not be located.

If an incorrect file name has been
given to the sort or to the sequen-
tial output file program, the cor-
rect name may be entered in file-
name and the G response made.
Otherwise, an E is the only
acceptable response,

6451

Response field-one
character. Pass-
word - eight char-
acters,

Incorrect password
for the sequential
output file,

The valid password may be entered
into password and a G response
made. Otherwise, an E is the only
acceptable response.

6452

Response field-one
character.

Insufficient mem-
ory space for se-
quential exe-
cution,

E is the only acceptable response.
The sequential output file program
must be rerun; but it must either be
assigned more memory or the se-
quential output file must be reallo-
cated with a smaller block size. If
the sequential output file program
was called through the presence of
an Output File statement to the sort,
it is not necessary to rerun the
sort. Instead, the program should
be called through an Execute state-
ment (program-segment-name
*MSEQFS0), followed by the appro-
priate set of job control statements.

6453

Response field-one
character.

Item size less than
six characters.

The items of the sequential output
file do not exceed an item size of
six characters. E is the only
acceptable response.

6454

Response field-one
character,

Parameter records
not found.

The only acceptable response is E,
A possible cause is that an incor-
rect file name and device address
have been specified for the work-
file parameter.

6455

Response field-one
character,

The sequential out-
put file has not been
allocated correctly.

The only acceptable response is E,
An example of the type of error that
causes this halt is the case where
the item size specified in the file
description index for the sequential
output file is not equal to the size
of the item that is to be placed in
that file.
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Table 4-12 (cont).

Program Specific Error Conditions

CRegioter | taee Cawse | Action - AS2lg). G=Ty), E=(25g)

6456 Response field-one | Item count discrep- | This halt occurs if there is an item
character. Error ancy. count discrepancy during the creation
code” - one char- of the sequential output file. If an
acter, Discrep- A response is given, the sequential
ancy ° - three output file program continues to end-
characters. of-job.

6457 Response field-one | Sequential output An A response will close the output
character. file is too small for | file.

volume of output,

6460 Response field-one | Work file not This halt occurs if the sequential out-
character. File- located. put file program is being executed
name -ten charac- and the work file cannot be located.
ters. | The correct name may be entered

into file-name and a G response
given. Otherwise an E is the only
acceptable response.

6461 Response field-one | Invalid own-code E is the only valid response. The se-
character, address. Conflicts | quential output file program must be

with memory re- rerun. Call the program through an
quirements for se- Execute statement (*MSEQFS0), fol-
quential output file lowed by the corrected set of job
program. control statements,

6462 Response field-one | Illegal parameter E is the only valid response. The
character, value specified to sequential output file program must

the sequential out- be rerun. Call the program through

put file program. an Execute statement (*MSEQFS0),
followed by the corrected set of job
control statements,

6471 Response field-one Nonexecutable ver- | The only valid response is to enter an
character. sion of Fetch (see E and return control to the Super-

assembly diag- visor.
nostics).

6472 Response field-one | Sort item has no
character. appended address,

but source pro-
cessing is requested
using Fetch routine.

6473 Response field-one | Buffer sizes too
character. small for actual

block size using
Fetch routine.
6474 Response field-one Sort work file can-

character.

not be located using
Fetch routine.
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Table 4-12 (cont). Program Specific Error Conditions

B-Address A-Address . _ _ _
Register List Cause Action - A=(21g), G=(27g), E=(25g)
6475 Response field -one No close parameter The only valid response is to
character. was specified but enter an E and return control
Fetch has completed to the Supervisor.
processing.
6476 Response field-one Parameter record
character. not found.

1
Error code:
00 = Presort item count exceeds merge item count.
01 = Presort item count is less than merge item count.

ZDiscrepancy - the difference between presort and merge item counts, expressed in binary,

3Forma.t of calculation results - RRRRADDDDA where:
RRRR - in decimal, the total number of 10-track cylinders required for the
work area.
DDDD - in decimal, the number of additional 10-track cylinders needed,
based upon work area as defined by work-file parameters.

4
Error code:
00 - Sort item count exceeds sequential output file item count,

01 - Sort item count is less than the sequential output file item count.

Discrepancy - The difference between the two item counts, expressed in binary.

CONSOLE MESSAGES
When a console message indicates an error or requests operator action, the operator
performs the following steps.

1. He reads the typeout. (To repeat the message, he presses the space bar
twice.) If necessary, he consults the manual for possible action.

2. He performs the desired corrective action.
He types the appropriate 1-character response (G, E, etc.).

4. If the typein is correct, he presses the space bar to continue. If incorrect,
he types any other character and returns to step 3.

Input/Output Error Conditions

PERIPHERAL DEVICE CONDITIONS: When the first line of the message typed on the console
is of the form:

ppAd message,
then the condition causing the message is related to peripheral device operation.

pp = Address assignment of peripheral control (with the leftmost bit set to zero), and

d = Device number (if applicable).
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If pertinent, and if the device is mass storage, a second line of message is typed. This

()

line is a list of information, in the following order.

Specific code - One character, indicating supplementary information about the
condition.

File name - Ten characters, giving the name of the file being processed.

The operator should determine which peripheral device is referred to by the ''pp' and ''d" a
portions of the message. If non-mass storage, Table 4-13 should be consulted to determine

appropriate action. If it is mass storage, refer to the Data Management Subsystem manual.

The operator must enter a response character (i.e., type in a character when the TYPE

light goes on).

Table 4-13. Peripheral Device Condition Messages

Typewriter Message Cause Operator Action

ppAd READ ERROR Uncorrectable read Tape:

error. Enter G to reread error record.
Enter A to bypass error record.
Enter E to initiate a search by the
Supervisor for the next job.

Cards: -—

Correct card and reposition card in
reader. Enter G to reread the
card.

If the card cannot be corrected,
enter an E to initiate a search by the
Supervisor for the next job.

ppAd WRITE ERROR Uncorrectable write Enter G to rewrite the record.
error. Enter E to initiate a search by the
Supervisor for the next job.

ppAd END VOLUME Halt for multireel Mount the next reel on the drive in
input or output. use for the file., The only valid
response is G; this causes the
program to continue,

INPUT/OUTPUT FILE CONDITIONS: When the first line of message typed out is of the form:
pp d FILE filename, message
then the condition causing the message is related to logical operations with the files.

pPp = Address assignment of peripheral control (with the leftmost bit
set to zero);

d

Device number; and

filename

Name of the file being processed.
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A second line of message is also typed. This line includes the following.

Specific code - One character, giving supplementary information about the

condition.

File name

- Ten characters, giving the name of the file being processed.

The operator should determine which peripheral device is referred to by the "pp' and "d"

portions of the message.

If non-mass storage, then Table 4-14 should be consulted to determine

appropriate action., If it is mass storage, refer to the Data Management Subsystem manual,

The operator must enter a response character.

Table 4-14.

Input/Output File Condition Messages

Typewriter Message

Cause

Action

pPAdAFILE filename,
FILE NOT FOUND
Supplementary Information:

Specific Code - one

character (3).

ppd - two characters.

File name - ten char-
acters.

1HDRA not found for input file.
(Possibly, the input tape is
mispositioned or the wrong
tape is mounted. )

Enter G to reopen a new
reel. No repositioning is
executed if the reel is the
initial reel of the input file.
Enter E to initiate a search
by the Supervisor for the
next job.

PPAdJAFILE filename,
RETENTION CYCLE NOT
EXPIRED

Supplementary Information:
Specific Code - one char-
acter (Z).
ppd - two characters.
File name - ten charac-

ters.
yyddd - creation date
(five characters).

Retention cycle has not ex-
pired.

Enter A to accept the
mounted reel,

Enter G to open a newly
mounted reel. If the reel
is accepted, processing
continues.

Enter E to initiate a
search by the Supervisor
for the next job.

PPAdAFILE filename,
RECORD COUNT INCOR -
RECT

Supplementary Information:

Specific Code - one char-
acter (@).

ppd - two characters.
File name - ten charac-
ters. Input reel record
count-five characters.

Input reel record count in-
correct,

Enter A to continue pro-
cessing.,

Enter E to initiate a
search for the next pro-
gram.
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Table 4-14 (cont).

Input/Output File Condition Messages

Typewriter Message

Cause

Action

pPpAdAFILE filename,
VOLUME SEQUENCE
NUMBER ERROR
Supplementary information:
Specific code - one char-
acter (=).
ppd - two characters.
File name - ten charac-
ters, Input reel se-
quence number - three
characters.

Reel sequence incorrect.

Enter A to accept the

reel and continue pro-
cessing. Enter E to
initiate a search by the
Supervisor for the next job.
Enter G to reopen a new
reel. No repositioning is
executed by the program if
the reel is the initial reel
of the input file.

Job Control File Conditions

When the line typed out is of the form:
JOB CONTROL FILE ERROR, message

then the condition demanding a response is related to the job control file,

When applicable, the above typeout is followed by:

CANNOT REFEED, A

Messages are listed in Table

Table 4-15,

4-15,

Job Control File Condition Messages

No second line is typed.

Typewriter Message

Cause

Action

JOB CONTROL FILE ERROR,
SYNTAX

Syntactic (grammatical)
error; e.g., a right
parenthesis is missing,

JOB CONTROL FILE ERROR,
COMMAND FIELD

Statement not recognized.

JOB CONTROL FILE ERROR,
POSITIONAL PARAMETER

Invalid positional pa-
rameter.

JOB CONTROL FILE ERROR,
KEYWORD PARAMETER

Invalid keyword.

JOB CONTROL FILE ERROR,
MISSING PARAMETER

Required parameter
missing.

JOB CONTROL FILE ERROR,
PARAMETER VALUE

Invalid parameter
value.

JOB CONTROL FILE ERROR,
PARAMETER COMBINATION

Invalid combination of
parameters.

If the error can be cor-
rected, refeed the set of
job control statements
(excluding the Execute
statement) and enter G.

If the error cannot be cor-
rected, enter E to

initiate a search by the
Supervisor for the next
job.

JOB CONTROL FILE ERROR,
PARAMETER VALUE

Illegal parameter value.
No further specification
given.

If the error can be cor-
rected, refeed the set of
job control statements
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Table 4-15 (cont).

Job Control File Condition Messages

Typewriter Message

Cause

Action

JOB CONTROL FILE ERROR,
OWN-CODE ADDRESS

Invalid own-code ad-
dress. Conflicts with
sort memory require-
ments.

JOB CONTROL FILE ERROR,
INSUFFICIENT MEMORY

Insufficient memory
space to execute the
sort.

JOB CONTROL FILE ERROR,
PARAMETER VALUE

Illegal parameter value
for key and extract
fields.

JOB CONTROL FILE ERROR,
KEY OR EXTRACT FIELD

Key and extract fields
overlap or are incon-
sistent with the item
size.

JOB CONTROL FILE ERROR,
SELECT OR DELETE FIELD

Error in the select
and delete parameter
values.

JOB CONTROL FILE ERROR,
INSUFFICIENT WORK FILE

Insufficient work file
area.

preceded by the Execute
statement (program-seg-
ment-name *SORT3P0) and
enter E. If correction is
not possible, enter E to
initiate a search by the
Supervisor for the next job.

Conditions Specific to the Sort, Fetch Macro Routine, and Sequential Output File Program

Table 4-16 lists the messages for conditions specific to the sort, the Fetch macro routine,

and the sequential output file program.

Table 4-16. Messages for Conditions Specific to the Sort, Fetch Macro Routine,

and Sequential Output File Program

Typewriter Message

Cause

Action

INPUT FILE NOT FOUND

Supplementary information:
File-name - ten characters.

Incorrect file name or input
file not located,

Mass Storage Resident:

A G response will re-
initiate the search for the
file. An E response returns
control to the Supervisor.

Tape Resident:

Enter G to open a new reel.
No repositioning is executed
by the program if the reel

is the initial reel of the input
file. Enter E to initiate a
search by the Supervisor for
the next job.
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Table 4-16 (cont).

Messages for Conditions Specific to the Sort, Fetch Macro Routine,
and Sequential Output File Program

Typewriter Message

Cause

Action

PASSWORD ERROR

Supplementary information:
Password - eight characters.

Incorrect password.

PASSWORD ERROR

Supplementary information:
Password - eight characters.

Password required.

WORK FILE NOT FOUND

Supplementary information:
File-name - ten characters.

Incorrect work-file name or
work file cannot be located.

A G response will reinitiate
the search for the file. An
E response returns control
to the Supervisor,

PARAMETER RECORD NOT
FOUND

Internal parameter record
not found.

Enter G to initiate another
search for the parameter
record., Enter E to cause
the Supervisor to search for
the next job.

SEQUENCE ERROR

Sequence error,

The only permitted response
is E. The sort must be
rerun.

ITEM COUNT DISCREPANCY

Supplementary information:
Error codel - one character.

2

Discrepancy“ - three char-

acters.

Item count discrepancy.

Enter A for sort to con-
tinue to end-of-job. Enter
E to return control to
Supervisor. The sort output
file cannot then be processed
through the Fetch routine
or the sequential output file
program.

WORK FILE ALLOCATION

Supplementary information:
Work-file-name - ten

Work file does not have a
physical record size of 250
characters or is not a se-
quential file.

The only permitted response
is E. The sort must be
rerun,

characters.
SORT-ITEM BLOCK Restricted sort-item block Enter A for the sort to con-
RESTRICTION size is too small. tinue using the sort-item

block size originally com-
puted. Enter E to initiate
a search for the next job.

SORT-ITEM BLOCK SIZE

Supplementary information:
Sort-item block size - four
characters (decimal).

A display of sort-item block
size,

Enter G to allow calculation
to continue.

CALCUILATION RESULTS

Supplementary information:
Calculation’ - ten char-
acters.

A display of results of work
area calculation.

If calculations only were
requested, enter G or E to
initiate a search for the next
job. If the intention was to
execute the sort following
calculations, the only accep-
table response is E.
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SECTION IV, MASS STORAGE SORT C

Table 4-16 (cont). Messages for Conditions Specific to the Sort, Fetch Macro Routine,

and Sequential Output File Program

Typewriter Message

Cause

Action

WORK DEVICES INCOMPATIBLE

Supplementary information:

File name - ten characters.
Device address - three
characters.

Work files are assigned
to mixed device classes.

A G response causes the
file to be reopened. An E
response returns control
to the Supervisor.

VOL LABEL NOT FOUND

Supplementary information:

File name - ten characters.
Device address - three
characters.

Volume label not found.

A G response initiates a
new search for the volume
label. An E response
initiates a search for the
next job.

OUTPUT FILE NOT FOUND

Supplementary information:

File name - ten characters.

Incorrect file name or
output file cannot be
located.

PASSWORD ERROR, OUTPUT
FILE

Supplementary information:

Password-eight characters.

Incorrect password for
the sequential output
file,

A G response will reinitiate
the search for the file. An
E response returns control
to the Supervisor.

INSUFFICIENT MEMORY,
SEQUENTIAL OUTPUT PRO-
GRAM

Insufficient memory
space for sequential exe-
cution.

E is the only acceptable
response. The sequential
output file program must be
rerun; but it must be as-
signed more memory or the
sequential output file must
be reallocated with a

smaller block size, If the
sequential output file pro-
gram was called through the
presence of an Output File
statement to the sort, itis
not necessary to rerun the
sort. Instead, the program
should be called through an
Execute statement (program-
segment-name *MSEQFS0),
followed by the appropriate
set of job control statements.

ITEM SIZE LESS THAN 6

Item size less than
six characters.

PARAMETER RECORD NOT
FOUND

Parameter records
not found.

OUTPUT FILE ALLOCATION

The sequential output
file has not been al-
located correctly.

Only E is acceptable.
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SECTION IV. MASS STORAGE SORT C

Table 4-16 (cont). Messages for Conditions Specific to the Sort, Fetch Macro Routine,

and Sequential Output File Program

Typewriter Message

Cause

Action

ITEM COUNT DISCREPANCY

Supplementary information:

Error code? - one character.

5

Discrepancy” - three charac-

ters,

Item count discrepancy.

Enter A for sequential output
file program to continue to
end-of-job.

OUTPUT FILE TOO SMALL

Sequential output file is
too small for volume of
output.

Enter A to close the output
file.

WORK FILE NOT FOUND

Supplementary information:

File name - ten characters,

Work file not located.

A G response will reinitiate
the search for the file. An
E response returns control
to the Supervisor.

OWN-CODE ADDRESS - SE-
QUENTIAL OUTPUT PRO-
GRAM

Invalid own-code address.,
Conflicts with memory
requirements for se-
quential output file pro-
gram.

Only E is valid. The se-
quential output file program
must be rerun. Call the
program through an Execute
statement (program-seg-
ment -name *MSEQFS0), fol-
lowed by the corrected set
of job control statements.

PARAMETER VALUE, SE-
QUENTIAL OUTPUT PRO-
GRAM

Illegal parameter value
specified to the sequen-
tial output file program.

Only E is valid. The se-
quential output file program
must be rerun. Call the
program through an Execute
statement (program-seg-
ment-name *MSEQFS0), fol-
lowed by the corrected set

of job control statements.

FETCH CANNOT BE EXE-
CUTED

Nonexecutable version of
Fetch.

FETCH CANNOT ACCESS
SOURCE FILE

Sort item has no appended
address, but source pro-
cessing is requested using
Fetch routine.

BUFFER SIZE INCORRECT -
FETCH

Buffer sizes too small for
actual block size using
Fetch routine.

WORK FILE NOT FOUND

Sort work file cannot be
found using Fetch routine.

FETCH CANNOT CLOSE

No close parameter was
specified, but Fetch has
completed processing.

Enter E.

4-94

#3-619

P
N’



SECTION IV, MASS STORAGE SORT C

Table 4-16 (cont). Messages for Conditions Specific to the Sort, Fetch Macro Routine,
and Sequential Output File Program

p——
Typewriter Message Cause Action
PARAMETER RECORD NOT Parameter record not Enter E,
FOUND found.
) 1
Error code:
00 = Presort item count exceeds merge item count.
o 01 = Presort item count is less than merge item count.
2Discrepa.ncy - the difference between presort and merge item counts, expressed in binary.
3Forma.t of calculation results - RRRRADDDDA where:
RRRR - in decimal, the total number of 10-track cylinders required for the work area.
DDDD - in decimal, the number of additional 10-track cylinders needed, based upon
work area as defined by work-file parameters.
4Error code:
00 - Sort-item count exceeds sequential output file item count.
01 - Sort-item count is less than the sequential output file item count.
Discrepancy - The difference between the two item counts, expressed in binary.
pa—
S
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SECTION V
MASS STORAGE EDIT C

Mass Storage Edit C (hereinafter referred to as the edit program) is a utility routine in

the Series 200/Operating System - Mod 1 (Mass Storage Resident).
The edit program cannot be run in a multiprogramming environment.

EQUIPMENT REQUIREMENTS FOR MASS STORAGE EDIT C

Basic Equipment Requirements

The following equipment is required for the edit program:
A Series 200 central processor;

Advanced Programming Instructions;

A minimum of 12,288 characters of main memory; and

One disk device and associated control.

This combination may be any one of the following.

Device Type Control Type
155 157C, 257C |
258 257, 257-1, 260
259 257, 257-1, 260
273 257, 257-1, 260
259A 257A
259B 257B
261 260
262 260

Also required are one card reader and one printer.

Additional Usable Equipment

The following additional equipment also may be used:

One Type 220-1, -3 Console (console I/O requires 4, 096 additional characters
of main memory);

FUNCTIONAL DESCRIPTION OF MASS STORAGE EDIT C

The edit program provides a printed representation of the physical data stored on any mass
storage device. Parameters to the edit program specify the device address and the areas to be

edited. The parameters are entered through the job control file, and the areas to be edited are
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SECTION V. MASS STORAGE EDIT C

bounded below and above by the cylinder and track values of the starting and terminating ad-

dress parameters., An alphabetic or an octal listing can be specified.

The edit program does not respect the conventions of the Data Management Subsystem,

Therefore, a user wishing to edit a specific file should use File Support C (refer to the Data

Management Subsystem manual).

Features of Mass Storage Edit C

HEADER LINE

The header line of the edit program contains the following information printed at the top

of each page:

1.
2.
4-
5.

Peripheral address assignment of the control (pos. 3-12),
Device number (pos. 16-25),

Pack address (pos. 29-38),

Title "MSAEDIT" (pos. 52-60), and

Page number (pos. 99-110),

HEADER LINE RECORD

This line contains the following decimal information:

1.

Cylinder number (pos. 14-21),
Track number (pos. 25-34),

Flag character of the record header (showing protection status), as
recorded on disk (pos. 38-43),

Record number (pos. 47-60), and
Data length (pos. 64-79).

DATA PORTION LINE

This line contains the following information:

1.
2.

3.

Read error information (pos. 1-3); appears on first line of record only;

Character positions (pos. 7-10); indicates position in record of first
character in this line; and

Data characters of record (pos. 14-113); this line type is repeated as
necessary to exhaust the record.

END-OF-JOB LINE

This line contains the following information:

1.
2.

END EDIT (pos. 14-26),

Number of tracks processed (pos. 30-50),

5=2
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SECTION V, MASS STORAGE EDIT C

3. Number of records processed (pos, 54-75), and

4, Number of errors (pos. 79-99).

JOB CONTROL LANGUAGE FOR MASS STORAGE EDIT C

Requesting an Edit Operation

The edit program can print as many as six areas from one mass storage device in one

operation. In order to edit from more than one device, the edit program must be requested again.

The specification of the parameters to the edit program, i.e., mass storage areas, for-
mat of the listing, etc., is made through statements in the job control file (see Figure 5-1).

The job control file must be in a card reader.

EASYCODER

CODING FORM

PROBLEM PROGRAMMER DATE . PAGE . OF ___

NOMBER [F[g| LocATIoN | g™ OPERANDS

" 213 al5]6]7]e | 14]1s, 20]21 | | L. L N | 62063 | N L, 80|
ot . EX “MSED!I TA, |, , ‘ s 1 . e
2 I ! I V|OLUMEFR°M=1(°, +)|\To=(1c ,.+) $9%.%%% ! ! T EPS L
s | . . DEVADD=(peu,drive),. . by Optional, .
4 i | 1 1 1 I{ALPF‘J i I T 1 P 1 el - 1 1
sl 1] . FILE [L1ST, FORMsS e . . . .. [Optipnal | ,
sl 1] . . . LoeTA e et . . .

o

7 [l L 1 1 1 1 1 1 L 1 — L " Il i 1
ol 1 111 ! DEVADD=(peu).,. . L L .. |Ogtiopal . ., .
b4 ' il E 1 1 1 1 Il 1 i Y 1 a1l i | e 1 1
© ; ; 1 1 1 1 1 1 ) T 1 1 1 i P | " 1

Figure 5-1. Job Control Statements for Mass Storage Edit C

Two job control statements are required: an Execute statement to load the edit program,
and a Volume statement to give the parameters., If the edit is to be in octal form or if the con-

trol unit address of the printer is not 02, then the File statement is also required.

EXECUTE STATEMENT

The format of the Execute statement is shown in Figure 5-1.

VOLUME STATEMENT

The Volume statement (see Figure 5-1) gives the parameters of the edit operation., One
Volume statement describes a maximum of six areas to be edited, as long as they are all on
the same mass storage device. The parameters are described in the following paragraphs.
Optional parameters have an assumed or '"default' value. When such a parameter is omitted

from the job control statements, the default value is used,
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SECTION V. MASS STORAGE EDIT C

The Volume and File statements may appear on one or more lines (for a card deck, one
"line'" is one card). The last line must have an E in the mark field. The line containing the E
may be the same line as the last line containing a parameter or may be a following line con-

taining no parameters.

FROM and TO Parameters
One pair of FROM and TO parameters describes one mass storage area to be edited; there
must be at least one such pair. However, one Volume statement may contain as many as six

pairs describing the areas to be edited.

The "c'" value of the parameter is the cylinder address in decimal; the first cylinder on a
device is numbered zero. The "t'" value of the parameter is the track address in decimal; the

first track on a cylinder is numbered zero, The FROM and TO parameters take the forms:

FROM = (c,t), TO = (c,t), ...

For a given pair of FROM and TO parameters, the area to be edited includes all the tracks
and cylinders stated in the parameter (inclusive). All records on each track are edited, in-

cluding the track-linking record.

The device type, as defined in column 12 of the volume label of the volume being edited,
determines the maximum cylinder and track values allowable, The permissible values are
shown in Table 5-1., If the values specified in the FROM and TO parameters exceed these values,

an illegal parameter halt or a console message occurs,

Table 5-1. Permissible Cyiinder-Track Values for Edit

Volume Label
Column 12 Symbol
Device Type Octal Alpha |[Range of Cylinder Values | Range of Track Values
155 21 A 0 - 202 0-1
258 11 9 0-103 0-9
259, 259A, 259B 12 ! 0-202 0-9
273 13 = 0 - 202 0-19
261 31 I 0 - 127 0~ 127
262 32 ; 0 - 127 0 - 127
261L 33 0. 127 0 - 127
- 262L 34 ) 0-127 0 - 127
NOTE: Some cylinders which may be edited are reserved for systems use
and are not allocatable.
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Device-Address Parameter

The device-address parameter (DEVADD) specifies the physical address of the mass
storage device being edited. The peripheral address assignment of the control unit (pcu) is
written as two octal digits. The I/O bit is not required, but all other bits must be specified, in-
cluding the sector bits. The drive number of the mass storage device is written as one octal
digit. When the device address parafneter is omitted, the assumption is that the pcu is 04 and

the drive number is zero. The device-address parameter takes the following form.

DEVADD = (pcu, drive),

FILE STATEMENT
The File statement (see Figure 5-1) has the I/0 function name "LIST'" as the first pa~
rameter of the statement, This statement is not required, unless octal printing or a non-

standard print device number is desired.

Form Parameter

The form parameter (FORM) specifies the format of the edit listing, When written as
"FORM=OCTAL, " an octal listing is produced, When written as "FORM=ALPHA, " an alphabetic
listing is produced. When the form parameter is omitted, the listing is alphabetic. The form

parameter has the following format.

ALPHA
FORM —{OCTAL} ’

Device-Address Parameter

The device-address parameter (DEVADD) specifies the physical address of the printer,
The peripheral address assignment of the control unit (pcu) is written as two octal characters,
When this parameter is omitted, the pcu value 02 is assumed., The form of the device address

parameter is as shown below,

DEVADD = (pcu),

Examples of Use of Mass Storage Edit C

In the following example, the printer is on pcu 03 and the listing desired is ALPHA., A
File statement is necessary. Two areas will be listed, The edit program is resident on a disk
device (0), while the volume being edited is on pcu 04, drive 1, The first area listed consists of
12 tracks; i.e., tracks 02 through 05 on cylinders 37 through 39. The second area listed con-

sists of six tracks; i.e., tracks 01 throtigh 06 on cylinde1 00.
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EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE — . PAGE __OF ____
ooen (LAl LocaTion | OPERATION OPERANDS
1" 2|3 als[e]7]e N 18l8, 21 L i Leviaal Lk FEN - L= 4 i A
of , m EDITA, | . \ e . . \ . .
I ... MOLUMEDEVADD = (@4,,4),, e el . .
’ | . . FROM=(37,2), 70" (ao 5. . . o . .
. I R . FRoM-.{aS n TO'(Q X I ) A . N .
s I . FALE LIST, . , . . , . . \ ,
. : g . wum4¢a . e . . e

In the following example, the printer is on pcu 02 and the 1i sting desired is ALPHA, No
File statement is necessary, The edit program is resident on a tape (drive 0). The volume being
edited is on the default device address (04, 0). A total of 14 tracks will be listed (tracks 03
through 09 on cylinders 01 and 02).

EASYCODER

COLING FORM

PROBLEM PROGRAMMER DATE PAGE ___OF ____

Nﬁ;ﬂgmﬁg Location | “PFon OPERANDS

1 2|3 4t5]6l7(8 n 14{18 2021 i Il i L 1 L i ) | 62|63 | 1 - 1 80|
| [#MSE |T4‘QAAAAAAAA* L s L n S L ) I T . L
2 [LE VOLUMEFROM=(4,3), T0>(2,9),. s . . . e -
3 | 1 1 i 1 " 1 1 L i - 1 | 1 . Loa 1
4 ! 1 1 1 1 | - i 1 n Vs 1 1 Il 1 1

In the following example, *MSEDIT is executed from a resident file on device 0 (boot 64).
The volume being edited is on device 2 (second sector) and must be a Type 261 or 262 Disk File.

A total of 24 tracks are edited in octal form (tracks 14 through 19 on cylinders 88 through 91).

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE . OF ____
CARD  [T[%] OPERATION
NUMBER E R LOCATION CODE OPERANDS
1 213 4Tsls]{7]8 R 1a

15, 20[2) J 1 et L P

% | EX . PMSEDITA. | . , e

! 1 1 1 1 1

2 | ) VOLUMEDEVADD=(64.,2) , X e . , ; . .

3 | . . FROM=(88. 14) TQ=(9i.J9). bttt . . ;

- t B lFILE . |L\ST FORM=OCTAL, e . . . o
s | | ) 1 L n 1. n 1 s 1 o 1 1 L Il

OPERATING PROCEDURES FOR MASS STORAGE EDIT C

Loading Mass Storage Edit C

The program-segment name for the edit program is "*MSEDITA."
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LOADING FROM MASS STORAGE

The Execute statement must precede the job control statements for the edit run.

LOADING FROM MAGNETIC TAPE

A console call card (see second example) must precede the job control statements for the

edit run when executed under control of Floating Tape Loader-Monitor C.

OPERATOR CONTROL

Error conditions are indicated either by a halt defined through the contents of the B-address

register or by a console message.

Control Pg,xiel Halts

When a control panel halt occurs and when the appropriate corrective action has been taken,

the operator responds by entering a character in the location specified by the A-address register.

Table 5-2 lists halt codes and operator responses for the edit program.

Table 5-2. Halt Codes and Operator Responses for Mass Storage Edit C
B-Address
Register Cause Action!

ppOd The device is inoperable, Cycle up the device and enter a
G response.

ppld Card read error, Correct the card, reposition it in
the card reader, and enter a G to
continue,
If the card cannot be corrected,
enter an E to exit to the Supervisor.

pp2d Write error on printer. Enter a G response to attempt to
print again. Enter an E response
to terminate job.

pp7d A device malfunction such The only acceptable response is

that edit processing can- E, which initiates a search by
not continue. the Supervisor for the next job.

5000 Syntactic (grammatical) Correct the statement causing the

error in a job control error and refeed the control

statement. statements, Enter a G into the
response location. (The Execute
statement must not be included. )

5001 Invalid statement. Entering an E into the response

) location initiates a search by the

5003 Invalid keyword. Supervisor for the next job.

5040 Illegal parameter value. Cards cannot be refed. Enter a
G into the response location to
continue processing parameters.
Entering an E into the response
location initiates a search by the
Supervisor for the next job.

7/15/70
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Table 5-2 (cont).

Halt Codes and Operator Responses for Mass Storage Edit C

B-Address
Register

Cause

Actionl

6600

specified.

More than six pairs of
FROM and TO parameters six.

The halt occurs for each pair exceeding
Entering a G response causes the
halt to be repeated until no more pairs
are encountered. The edit then pro-
cesses the first six pairs specified in
the Volume statement.
returns control to the Supervisor.

Entering an E

| _
G = (274), E = (25).

Console Messages

When a console message indicates an error or requests operator action, the operator per-

forms the following steps.

1. He reads the typeout.

(To repeat the message, he presses the space bar
twice.) If necessary, he consults the manual for possible action.

2. He performs the desired corrective action.

3. He types the appropriate l-character response (G, E, etc.).

4. If the typein is correct, he presses the space bar to continue.
he types any other character and returns to step 3.

If incorrect,

Table 5-3 lists console messages and operator responses for the edit program.

Table 5-3.

Console Messages for Mass Storage Edit C

Message

Cause

Action

pp d INOPERABLE

The device is inoperable.

Cycle up the device and enter
a G response.

pp d READ ERROR

Card read error.

Correct the card, reposition it
in the card reader, and enter

a G to continue,.

If the card cannot be corrected,
enter an E to exit to the Super-
visor.

pp d WRITE ERROR

Error in printing.

Enter a G response to attempt
to print again. Enter an E re-
sponse to terminate job.

pp d MISCELLANEOUS

A device malfunction such
that edit processing can-
not continue.

The only acceptable response
is E, which initiates a search
by the Supervisor for next job.

JOB CONTROL FILE ERROR,
SYNTAX

Syntactic (grammatical)
error in a job control
statement.

Correct the statement causing
the error and refeed the job
control statements. Enter a
G. (The Execute statement
must not be included. )

7/15/70
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Table 5-3 (cont).

Console Messages for Mass Storage Edit C

Message

Cause

Action

JOB CONTROL FILE ERROR,
COMMAND FIELD

Invalid statement.

Entering an E initiates a search
by the Supervisor for the next
job.,

] JOB CONTROL FILE ERROR,
* KEYWORD

Invalid keyword.

Entering an E initiates a search
by the Supervisor for the next job.

JOB CONTROL FILE ERROR,
ILLEGAL PARAMETER

Illegal parameter value.

Cards cannot be refed. Enter
a G to continue processing
parameters. Entering an E
initiates a search by the
Supervisor for the next job.

TOO MANY AREAS SPECI-
FIED

More than six pairs of
FROM and TO param-
eters specified.

The message occurs twice for
each pair exceeding six. Enter-
ing a G response causes the
message to be repeated until no
more pairs are encountered.
The edit then processes the

first six pairs specified in the
Volume statement. Entering
an E returns control to the
Supervisor,

8/6/69
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SECTION VI
DISK/TAPE COPY C

Disk/Tape Copy C is a utility routine of the Mod 1 (MSR) Operating System. It offers a

fast method of achieving backup security and reproducing previously generated system volumes.

Disk/Tape Copy C is intended as a faster but physically constrained supplement to the
more flexible methods of File Support C. For those situations where logical reorganization of

data is desired, the user should consult the File Support C section of the Mod 1 (MSR) Data

Management Subsystem manual.

1 6r named files from a mass storage volume

Disk/Tape Copy C copies rectangular areas
onto either magnetic tape or another mass storage volume. The copy on magnetic tape can be
copied back, in whole or in part, to any mass storage volume mounted on a device of the same

class as the original input device.

When the copy-by-rectangle method is used, as many as 16 rectangles can be copied.

When the copy-named-files method is used, any number of named files can be copied.

To be acceptable for copying, a mass storage volume must have been created according to
data management conventions. It must have a track format that identifies the first record on

each track as record zero; all subsequent records are consecutively numbered in binary.

Use of Disk/Tape Copy C assumes familiarity with the conventions of the Data Management

Subsystem.

EQUIPMENT REQUIREMENTS FOR DISK/TAPE COPY C

Basic Equipment Requirements

The following basic equipment is required:
A Series 200 central processor;
Advanced Programming Instructions;

12, 288 characters of main memory (Type 261 and 262 Disk Files require
8, 192 additional characters of main memory); and

One disk device and associated control.

1A rectangular area is specified by a pair of FROM and TO parameters as described later in
this section under "Job Control Language for Disk/Tape Copy C."
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DISK/TAPE COPY C

This combination may be any one of the following.

1

Device Type Control Type
155 157C, 257C
258 257, 257-1, 260
259 257, 257-1, 260
273 257, 257-1, 260
259A1 257A
259B1 257B
261 260
262 260

When either an input or an output mass storage volume is mounted on a

Type 259A or 259B Disk Pack Drive, the user should insert the value 259
in the appropriate device-type parameter,
this section under '"Job Control Language for Disk/Tape Copy C."

This requirement is noted in

Also required are one card reader and one Type 222 Printer.

In addition, at least one of the following is required:

One more disk device, as described above, or one Type 204B Magnetic

Tape Unit and one tape control unit.

Additional Usable Equipment

The following additional equipment may be used.

FUNCTIONAL DESCRIPTION OF DISK/TAPE COPY C

One Type 220-1, -3 Console (console I/0O required 4, 096 additional

characters of main memory);

Second I/O Sector (Feature 1115 for Model 2200);

Additional disk device(s) and control(s); and

Additional Type 204B Magnetic Tape Units.

Disk/Tape Copy C offers three copy options — disk-to-tape copy, tape-to-disk copy, and

disk-to-disk copy — and two copy methods — copy-by-rectangle and copy-named-files.

Either

copy method can be used with any of the copy options, but only one copy options and one copy

method can be used during one execution of the routine (e.g., a disk-to-tape copy run using the

copy-by-rectangle method or a tape-to-disk copy run using the copy-named-files method).

Copy Options of Disk/Tape Copy C

The three copy options of Disk/Tape Copy C are illustrated in the following paragraphs.

A detailed description of all job control language appears under "Job Control Language for Disk/

Tape Copy C, ' later in this section.

1/5/70
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OPTION 1 — DISK INPUT, TAPE OUTPUT (DISK-TO-TAPE COPY)

The disk-to-tape copy option must include either the copy-by-~rectangle method or the
copy-named-files method (but not both during one execution of the routine). The copy-by-
rectangle method is specified by including from one to 16 pairs of FROM and TO parameters
in the Input Volume statement. The copy-named-files method is specified by including one File
statement for every file to be copied. (Any number of File statements can be included: they must

appear between the Input Volume and Output Volume statements.)

If the copy-by-rectangle method is specified, an entire mass storage volume (one rectangle
or as many as 16 selected areas (16 rectangles)) can be copied to an output magnetic tape. If
the copy-named-files method is selected, any number of named files can be copied from a mass

storage volume to an output magnetic tape.

A mass storage volume of a Type 259 Disk Pack Drive requires about 1400 feet of output
tape (using a density of 556 BPI); a volume of a Type 261 Disk File requires a 2400-foot reel of

output tape for each 13 cylinders copied.

A set of job control statements for a disk-to-tape copy run is shown in Figure 6-1. This
figure illustrates the copy-by-rectangle method since a pair of FROM and TO parameters is
included. If the copy-named-files method is desired, the pair of FROM and TO parameters is

not used; instead, a File statement is used for each file to be copied from disk to tape.
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Figure 6-1. Job Control Statements for Disk-to-Tape Copy Option
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SECTION VI. DISK/TAPE COPY C

OPTION 2 - TAPE INPUT, DISK OUTPUT (TAPE-TO-DISK COPY)

The tape-to-disk copy option requires that the input tape be the product of a previous disk-
to-tape copy run. The tape-to-disk copy run recopies mass storage rectangles or named files
to: (1) the original mass storage volume or (2) any other mass storage volume mounted on a
device of the same class as the original input device. Each track in a rectangle or named file
is copied to the same cylinder and track address that it occupied on the original input mass

storage volume.

A set of job control statements for a tape-to-disk copy run is shown in Figure 6-2, This
figure illustrates the copy-named-files method since a File statement is included. (Use of the
copy-named-files method requires that the input tape for this run be the product of a previous
disk-to-tape copy run that also used the copy-named-files method. Of course, the input tape

must contain the file named in the File statement. )

If the copy-by-rectangle method is desired, the File statement is not used; instead, one or
more pairs of FROM and TO parameters (one pair for each area to be copied) is used in the Input

Volume statement. !
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Figure 6-2. Job Control Statements for Tape-to-Disk Copy Option

OPTION 3 - DISK INPUT, DISK OUTPUT (DISK-TO-DISK COPY)
The disk-to-disk copy option can be used for system generation since it can create an

operational output volume that duplicates system files on an input volume. The same result can

1The tape-to-disk copy option does not require that the copy-by-rectangle or copy-named-filés
method be specified. If neither is specified, the implication is that the same method used to
create the input tape will be used during the current tape-to-disk copy run; however, all
rectangles or all files originally copied to the tape will now be copied to the designate-d—(-)utput
mass storage volume.
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be achieved, when desired, in a 2-step process by using option 1 (disk-to-tape copy) followed

by option 2 (tape-to-disk copy).

For Type 155 Disk Pack Drives the only permissible disk-to-disk copy is from one Type
155 to another., If a user wishes to transfer data between any other disk pack drive or disk file
and a Type 155 Disk Pack Drive, the 2-step process using option 1 followed by option 2 must

be used.

The disk-to-disk copy option must include either the copy-by-rectangle or the copy-named-
files method. The FROM and TO parameter(s) or File statement(s) are specified as shown above
under "Option 1 — Disk Input, Tape Output (Disk-to-Tape Copy).'" Each track in a rectangle or
named file is copied to the same cylinder and track address that it occupied on the input mass

storage volume,

A set of job control statements for a disk-to-disk copy run is shown in Figure 6-3, This

figure illustrates the copy-named-files method since a File statement is included.
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Figure 6-3. Job Control Statements for Disk~to-Disk Copy Option

Copy Methods of Disk/Tape Copy C

Either the copy-by-rectangle method or the copy-named-files method can be used with any
of the three copy options, as described below. Only one copy method and one copy option can be

used during one execution of Disk/Tape Copy C.

COPY-BY-RECTANGLE METHOD

The copy-by-rectangle method permits the user to specify up to 16 rectangular areas that
are to be copied by one of the three copy options. The user defines each rectangular area to be
copied by including a pair of FROM and TO parameters in the Input Volume statement of the job

control file.

During a tape-to-disk copy run, each rectangle specified to be copied must be equal to or
smaller than (i.e., within) a rectangle or unit of allocation that has previously been copied to the

1/5/70 _ 6-5 #3-619



SECTION V1. DISK/TAPE COPY C

input tape. Only one pair of FROM and TO parameters can be specified for each unit of alloca-

tion that is to be copied from the input tape,

COPY-NAMED-FILES METHOD
The copy-named-files method permits the user to specify any number of named files that
are to be copied by one of the three copy options. The user specifies each file to be copied by

including a separate File statement in the job control file,

If the user specifies the copy-named-files method for a tape-to-disk copy run, he must
insure that the input tape is the product of a previous disk-to-tape copy run that also used the

copy-named-files method,

Precautions When Using Disk/Tape Copy C

The user of Disk/Tape Copy C is responsible for maintaining a logical relationship between
a volume directory and the files to which it refers, Specifically, the user must insure that the
output mass storage volume directory accurately reflects all rectangles or named files that are

copied to that volume.

The volume directory is fully described in Appendix A of the Mod 1 (MSR) Data Management

Subsystem manual. The volume label (cylinder 00, track 01, record O on the Type 155 Disk Pack
Drive; cylinder 00, track 0l on all other mass storage devices) and the volume directory (cylin-
der 00, track 01, records 1 through 14, and cylinder 01, tracks 00 and 01 on the Type 155 Disk
Pack Drive; starts at cylinder 00, track 02 on all other mass storage devices) may be reviewed

frequently by means of the map function of File Support C and Mass Storage Edit C,

The following paragraphs describe precautions that must be taken under the copy-by-

rectangle and copy-named-files methods when the output volume is mass storage.

COPY-BY-RECTANGLE METHOD
In Disk/Tape Copy C, rectangles copied to an output mass storage volume must be logically
consistent with the output volume directory. The output volume directory must contain complete

information for the file(s) to which the copied rectangle(s) belong(s).

There are two conditions under which the output volume directory properly reflects the
file(s) to which the copied rectangle(s) belong(s).

1. When the file(s) has been previously allocated and loaded onto the current
output volume (and not deallocated). The file(s) must have been allocated
to the output volume exactly as allocated on the original input volume,

2. When the input volume directory has been copied by rectangle to the output
volume.

1/5/70 6-6 - #3-619

()



[

SECTION VI, DISK/TAPE COPY C

If the output volume directory does not describe the file(s) to which the copied rectangle(s)
belong(s), the data cannot be processed after it is copied. It is not possible to allocate a file
to the output mass storage volume after the data rectangles have been copied, since the data

would be destroyed.

If a copy-by-rectangle specifies only those tracks constituting the input volume directory,
the data area(s) belonging to the file(s) in that volume directory are not automatically copied.
To copy the data area(s) of file(s) described in the input volume directory, the user must include
the appropriate FROM and TO parameters in the Input Volume statement (or, in a separate exe-
cution of Disk/Tape Copy C, the user may include a File statement for each file described in the

input volume directory).

COPY-NAMED-FILES METHOD

When the copy-named-files method is used, the file named in each File statement must
already be allocated to the output mass storage volume with a structure identical with the file of
the same name on the original input mass storage volume., When copied to the output mass
storage volume, the named file occupies the same cylinder and track addresses occupied by the

same file on the original input mass storage volume.
A file cannot be copied to an output mass storage volume unless it is represented in the
output volume directory exactly as it was allocated to the original input volume. If the volume

directories have dissimilar entries for the named file, a halt or console message occurs. 1

JOB CONTROL LANGUAGE FOR DISK/TAPE COPY C

In order to run Disk/Tape Copy C, a job control file consisting of a series of job control
statements must be placed in the card reader. Each job control statement contains one or more

parameters.

In the following description of job control statements, the term ''line’' is the equivalent of

one card in the job control file,

Sequence of Job Control Statements

Job control statements for Disk/Tape Copy C must appear in the following order:
1. Execute statement (if the routine is loaded from mass storage),

2. Input Volume statement (if present),

1Ha.li:s and console messages are described in "Operating Procedures for Disk/Tape Copy C, "
later in this section.
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3. File statement(s) (if present),
4, Output Volume statement (if present), and
5. Information File statement (if present).

The Execute statement is required for every run of Disk/Tape Copy C when the routine is
loaded from mass storage, All the other job control statements are optional, but each execution

of the routine requires either the Input Volume statement or the Output Volume statement,

The last line of the last job control statement must contain an E in its mark field or be
followed immediately by a line with blanks in its operation code and operands fields and an E in

its mark field.

A detailed description of the job control statements follows, Four sample job control files,

as they appear when written on Easycoder coding forms, also follow.

Execute Statement

The Execute statement is used only when Disk/Tape Copy C is loaded from mass storage,
It directs the Supervisor to load Disk/Tape Copy C from the system disk. An Execute statement

is required for every run of this routine when it is mass storage resident,

An Execute statement is not used when Disk/Tape Copy C is loaded from magnetic tape.
(For a description of loading from magnetic tape, see "Operating Procedures for Disk/Tape

Copy C, " later in this section, )

The Execute statement is written as shown in Figure 6-4.

EASYCODER
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Figure 6-4. Execute Statement for Disk/Tape Copy C

Input Volume Statement

A complete Input Volume statement is shown in Figure 6-5.
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Figure 6-5, Input Volume Statement for Disk/Tape Copy C
The Input Volume statement is normally present in the job control file since the user
usually will desire to specify a value for one or more of the statement's parameters. However,

the Input Volume statement is not required.

If the Input Volume statement is omitted, the default values for all its parameters are
assumed. In addition, the Output Volume statement must be present if the Input Volume state=-

ment is omitted, and the output device must not be a Type 155 Disk Pack Drive.

" VOLUME-NAME PARAMETER

The volume=-name parameter (NAME) is optional,

When the input is on mass storage, the volume-name parameter refers to the input volume

name, and that name is checked before the copy is executed,

When the input is on magnetic tape, the implication is that the tape is the product of a
previous disk~to-tape copy run, At that time the name of the input mass storage volume was
stored in character positions 52 through 57 of the tape header label. This name is now checked

for equality with the name parameter.

Use of this parameter insures that the correct input volume (disk or tape) is present., The

form of this parameter is as follows,

NAME = volume-name,
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volume-name = This name may be up to six characters in length.

The default assumption is that no name checking is required.

DEVICE-TYPE PARAMETER

The form of this parameter is as follows.,

DEVTYPE = device-type,

device-type = The type number of the device on which the input volume is
mounted.

The device type may be chosen from the following.

Device Type Medium

I 155 Mass Storage
258 Mass Storage
2591 Mass Storage
273 Mass Storage
261 Mass Storage
262 Mass Storage
204B Magnetic Tape

1When the input volume is mounted on a Type 259A
or 259B Disk Pack Drive, the value 259 must be
used in the device-type parameter. Omitting the
device-type parameter will have the same result,
since 259 is the default assumption,

| When the value of the input device-type parameter is 155, the only permissible output

device-type parameters are 155 or 204B,

If the value of the input device-type parameter is 204B, the implication is that the tape-to-

disk copy function is required.

The default assumption is that the input device is a Type 259 Disk Pack Drive.

DEVICE-ADDRESS PARAMETER

The device-address parameter (DEVADD) specifies the address of the peripheral device on
which the input volume is mounted. No more than one device-address parameter may be speci-
fied for a mass storage device, When input is a multireel tape file, two tape device addresses

(primary and alternate) may be specified to permit automatic progression from one tape to

another,
Mass Storage Tape
DEVADD = (pcu, drive), DEVADD = (pcu, drive),...
pcu = Peripheral control unit number, written as two octal characters. The

I/O bit is irrelevant, but all other bits must be specified.

drive = Drive number, written as one octal character.
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Default Assumptions:
When input is on a mass storage device, the default assumption is pcu 44, drive O,

When input is on magnetic tape, the default assumption is pcu 40, drive 1,

FROM AND TO PARAMETERS
FROM and TO parameters are used only with the copy-by-rectangle method. If FROM and
TO parameters are included in the Input Volume statement, no File statements can appear in the

job control file,

One pair of FROM and TO parameters describes one mass storage area (rectangle) to be
copied as follows: (1) from an input mass storage volume onto an output magnetic tape or mass
storage volume, or (2) from an input magnetic tape (the product of a previous disk-to-tape copy)

onto an output mass storage volume,

An Input Volume statement can contain up to 16 pairs of FROM and TO parameters, FROM
and TO parameters must follow all other parameters of the Input Volume statement. The form

of this parameter is shown below.

FROM = (ccc, ttt), TO = (ccc, ttt), e

ccc = The cylinder address, in decimal, where leading zeros are not required,
The first cylinder on the device is numbered zero.

+++ = The track address, in decimal, where leading zeros are not required.
The first track on each cylinder is numbered zero,

One pair of FROM and TO parameters specifies that the following mass storage area is to
be copied: all the tracks from the track stated in the FROM parameter to the track stated in the
TO parameter (inclusive) on each cylinder from the cylinder stated in the FROM parameter to

the cylinder stated in the TO parameter (inclusive).

For example, the pair of FROM and TO parameters shown below specifies an area of tracks

15 through 18 on cylinders 12 through 16, a total of 20 tracks.

| FrROM = (12,15), TO = (16,18), ]

When requesting the copy-by-rectangle method for either a disk~to-tape or a disk-to-disk
copy run, the user must include at least one pair of FROM and TO parameters in the Input

Volume statement.

When requesting the copy-by-rectangle method for a tape-to-disk copy run, the user must
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insure that each pair of FROM and TO parameters defines an area equal to or smaller than

(i.e., within) a rectangle or unit of allocation previously copied to the input tape.

NOTES: 1. If the input volume is mass storage and no FROM and TO
parameters are specified, one or more File statements
must be included in the job control file to implement the
copy-named-files method.

2, If the input volume is magnetic tape and neither FROM

and TO parameters nor File statements are specified,
the same method used to create the tape will be used during
the current tape-to-disk copy. However, all rectangles or

all files originally copied to the tape will now be copied to
the designated output mass storage volume,

File Statementl

File statement is shown in Figure 6-6.

The File statement is used only with the copy-named-files method. The format of the
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COUING FORM
PROBLEM PROGRAMMER DATE PAGE ____OF
CARD [V OPERATION
NUMBER |p|g| LOCATION CODE OPERANDS

1 2]3.415]|6i7)8 1418, 20|

21 |

L

62]

63

[

f

1

i

i

F - F

e a'a a¥s &

i
I
1
1

e 1

f
|

. BILE

MME=I

file-name,.

s i

|
1
1
1
1
1

L I R Y P

4

L

L
|
1
i
!
L
L

i

L - F O+ F

Figure 6-6, File Statement for Disk/Tape Copy C

file-name = The name of the file to be copied (up to ten alphanumeric characters).

When requesting a disk-to~tape copy or a disk-to-disk copy using the copy-named-files

method, the user must include a File statement for each file that he desires to copy from the

input disk,

(No FROM and TO parameters may appear in the Input Volume statement during

this execution.,) During disk-to~disk copy, the user must insure that each file to be copied

has been allocated to the output mass storage volume with a structure identical with that of the

corresponding file on the input mass storage volume,

When the user requests a tape-to-disk copy using the copy-named-files method, he must

lThe following files and tracks cannot be copied by name and must not be named in File state-
ments: (1) the volume directory files, (2) the *BADTRACKS and ¥*VOLSPARES files (which are
described in Appendix B of this manual), (3) the volume label track, (4) the bootstrap track,

and (5) the substitute bootstrap track,
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first insure that the input tape is the product of a previous disk-to-tape copy that used the copy-
named-files method. A File statement is required for each file that is now to be copied to the
output mass storage volume. (No FROM and TO parameters may appear in the Input Volume
statement during this execution.) The user must also insure that each file to be copied has been
allocated to the output mass storage volume with a file structure identical with that of the corre-
sponding file on the original mass storage volume (i.e., the volume from which the previous
disk-to-tape copy was made).

NOTES: 1. If the input volume is mass storage and no File statements
are included in the job control file, one or more pairs of
FROM and TO parameters must appear in the Input Volume
statement to implement the copy-by-rectangle method.

2. If the input volume is magnetic tape and neither File statements
nor FROM and TO parameters are included in the job control
file, the implication is that the same method used to create the
tape will be used during the current tape-to-disk copy run,
However, all rectangles or all files originally copied to the tape
will now be copied to the designated output mass storage volume.

Qutput Volume Statement

A complete Output Volume Statement is shown in Figure 6-7,
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Figure 6-7. Output Volume Statement for Disk/Tape Copy C

The Output Volume Statement is optional unless the Input Volume statement is omitted or
the input device-type parameter value is 155, If the Output Volume statement is omitted, the
default values for all its parameters are assumed, The Output Volume Statement must be in-

cluded if the user desires to specify a value for one or more of its parameters.

VOLUME-NAME PARAMETER

The form of this parameter is as follows.

NAME = volume-name, J
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volume name = This name may be up to six characters in length,

When an output volume is mass storage and an output volume name is specified, this name
is checked prior to writing on the output volume; the device type of the output volume is also

checked against that specified or defaulted,

When the output volume is magnetic tape and an output volume name is specified, this name
is checked prior to writing on the output volume., After the ocutput volume name has been checked,
the name of the input mass storage volume is entered into character positions 52 through 57 of

the tape header label.
Default Assumptions:

When the output volume is mass storage, the default assumption is that the
output volume name and device type are not to be checked.

When the output volume is magnetic tape, the default assumption is that the
output volume name is not to be checked, The name of the input mass storage
volume is entered into character positions 52 through 57 of the tape header label.

DEVICE-TYPE PARAMETER

The form of this parameter is as follows,

DEVTYPE = device-type,

device-type = The type number of the device on which the output volume is mounted.

The device type may be chosen from the following.

Device Type Medium
| 155 Mass Storage

258 Mass Storage
2591 Mass Storage
273 Mass Storage
261 Mass Storage
262 Mass Storage
204B Magnetic Tape

1When the output mass storage volume is mounted

on a Type 259A or 259B Disk Pack Drive, the

value 259 must be used in the device-type parameter.

When the output device is a Type 155 Disk Pack Drive, the only permissible input device-
type parameter values are 155 or 204B,

When the output device is a magnetic tape unit, the implication is that the disk-to-tape copy

function is required.
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Default Assumptions:

If the input volume is mass storage, the default assumption is that the output
volume device type is the same as that specified, or defaulted, for the input

volume.

If the input volume is magnetic tape, the default assumption is that the output
mass storage volume is on a Type 259 Disk Pack Drive.

DEVICE-ADDRESS PARAMETER

The form of this parameter is shown below.

Mass Storage Tape

DEVADD = (pcu, drive), DEVADD = (pcu, drive),...

= The peripheral control unit number, written as two octal characters. The

pcu
I/0 bit is irrelevant, but all other bits must be specified.

drive = The drive number, written as one octal character.

Only one device-address parameter may be specified for a mass storage device. Two

device-address parameters (primary and alternate) may be specified for a magnetic tape device.

Default Assumptions:
When the output volume is mass storage, the default assumption address is
pcu 04, drive O,

NOTE: When performing a disk-to-disk copy, the input and output
device addresses must not be identical,

When the output volume is magnetic tape, the default assumption address is
pcu 00, drive 1,

Information File Statement

The information file consists of printer messages that occur under certain conditions
involving read and write errors,” TheInformation File statement is required only when the

printer is assigned to a peripheral control unit whose address is not 02,

If the Information File statement is omitted, the printer is assumed to be assigned to a

peripheral control unit whose address is 02,

1
These messages are described under "Information File Messages, ' later in this section.
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SECTION VI, DISK/TAPE COPY C

EASYCODER

COUING FORM
PROBLEM PROGRAMMER DATE PAGE ___OF_____
CAl
NOMBER 3| ocation OPERATION OPERANDS
1 213 als]sl7]s | 1415, 20]21 | | | | | X 62/63 | 80

' RN

I .

FILE _[INFO, .

. DEVADD=(gqu};

f

T
|
|
|
| | IE
T

[

1 L i

i
I3
1
I Y
i
I

L L
1 i
L il
1 1
1 J
1 Il

L b b F OF

Figure 6-8, Information File Statement for Disk/Tape Copy C

DEVICE-ADDRESS PARAMETER

The device-address parameter (DEVADD) must be included when the Information File

statement is used, This parameter specifies the address of the printer's peripheral control

unit, The form of this parameter is shown below,

DEVADD = (pcu), |

'o

Sample Job Control Files

cu = The peripheral control unit number, written as two octal characters.
All six bits must be specified.

The following sample job control files demonstrate four hypothetical copy situations,

EXAMPLE 1 — DISK-TO-DISK COPY

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE ___.OF
NOMBER Eﬁ LocaTion | OPETATION OPERANDS
1 2]3 aTsls[7]s | 14]i5, 2021 | ) | | | | | G EN | | 80/
L L EX .. Discopy,. . . . . . . . , .
L . VOLUMElIN,, e 1 . . . ol . .
| L It DEVADb‘ (Mu A ) ol s L 1 L L 1 I 1
Pl . FILE . INAME=HONEYMWELLA, e . . . f . . .
Ll L. FILE NAME:= HONEYWELLR, . . . . , 1 ol 1 .
! 1 1 \/IOL UMEOUT, i 1 L 5 : " i i ' 1 L 1
T I 1 1 NAM_E’[VOLZ ol 1 1 1 1 1 1 Il 1 1
i _} E 1 1 DEVADD= (M’ 2’ ._; 1 4 R 1 1 1 2 1 1 A .

The action that has been requested is a disk-to-disk copy using the copy-named-files

method. Both input and output device types are defaulted to 259.

Two files, named

HONEYWELLA and HONEYWELLB, are to copied from a volume mounted on pcu 04, drive 1,

to a volume mounted on pcu 04, drive 2,

the name of the output volume.

Before executing the copy, a check is to be made on

6-16
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EXAMPLE 2A — DISK-TO-TAPE COPY

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE ____OF____

NOMBER [pla| LocATION | TCoE" OPERANDS

1 2|3 4l5(6]t]e | 1415, . 20|21 N L 1 Ly [ | N PR | 6263 L] " T 3 LL”
t ! ! ] Elx " D‘SQDPY 1 1 — | IRt PR 1. 1 i " A gl 1 .
d 1 .. NOLUME/IN, N
3 L 1 1 NAMLMAm 1 1 . " [ IR ST A P i i .
he | i F.' LE KAMEE.BLUBQY4 2.54!', PR SN PR SR B { NS )
s L . VOLUMEIOUT., 1 . . . s ol .
N I 1 .’ L MAME‘_LVOLTPE PP TSRO UUI SEEPE YIS SN T N I 1 1 ! P TP
v : l , VIVPE=284R e ety e L
e 1 PR R 1 § IR S ol 1 sl il il 1 TR
9 l 1 1 1 1 SR S —a 1 - Al i PUr.

The action that has been requested is a disk-to-tape copy using the copy-named-files
method, A file named BLUBOY1234 is to be copied from a mass storage volume mounted on a
Type 259 Disk Pack Drive (default value) whose address is pcu 44, drive 0 (default vaIue). The
output volume is a magnetic tape (since the output device type is specified as a Type 204B Mag-~
netic Tape Unit). The address of the tape unit is pcu 00, drive 1 (default value), Before executing

the copy, a check is to be made on the names of the input and output volumes,

EXAMPLE 2B - TAPE-TO-DISK COPY

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE. ___OF____

NUMBER [B[g[ " LocATION | G OPERANDS

" 2]3 alslej7]e N 1415, 2021 s | L 1 - L | e2l6s | | L, | 80
! ! i ‘_El. D ' sclopY 1 1 1 1 I 1 M | il - L b P | P
2 I ! A VIOLUM l N . i —t i —_ | Y —taa s L 2 L Ao a b ) 1 I S Y
3 1 1 ﬂ_E VOLTPE 1 1 —_ 1 —_ 1 —_— 1 il i S A
N s . wwsmg . T S N
s I g 1. | m = .ZA. QL — 1 P | - | - P e PRSI . L
s .l ' 1 1 mM=l(32 2‘ .To: 68 7]);_."_.7 H PUNETI WY Sy 1 S i3 - T - Sra—— a
i ' I A VOLUMF I | I N Y el JEPPRE I R L al 1 ST § i
e ! i i NAME_’ NEWAS: 1 i N P 1 . 1 L I 1 i .
s ‘ ! 1 1 DEVADD-“(?MI 4) 1 1 AL L .l 1 1 1 SR | A
to - 1 1 1 1 [ i SR L L 1 L N PR

The action that has been requested is a tape-to-disk copy using the copy-by-rectangle
method. The input magnetic tape (named VOLTPE) is the product of the disk-to-tape copy run
shown in Example 2A. As the result of that copy run, VOLTPE now contains the file named
BLUBOY1234, The current example shows how a user can specify that only selected areas of a
named file are to be copied to an output mass storage volume. (In this example, the two rectan-
gles specified in the Input Volume statement must be equal to or smaller than (i.e., within) two
units of allocation of BLUBOY1234.) The resulting copy transfers only the specified areas
(rectangles) of BLUBOY1234 to a mass storage volume named NEWMAS and mounted on a Type
259 Disk Pack Drive (default value) whose address is pcu 04. drive 1.
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EXAMPLE 4 - DISK-TO-TAPE COPY

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE ____OF _._

- :
v E[g| rocamon | TN OPERANDS

t 213 4al5]6}7(8 1 14{15, 20]2)

!
I

! [T S R L 82163 TR

EX . .. [*DI6COPY,. | ) s
VOLUMEIN, . . .
, IAME =Di SKA, \ \
. EVIVPE=264, ,
! EVAD:D=(¢41' 2)# " I 1
\ FROM=, (&, #),,70=(5,427).,. . .
. FRow.(«g,g),T05(2Q.4.27), . L
FROMz,(éd‘ 1.8) ’TQ=(4&,§QA PO S

PP

L
1
Il
1

" N " "

|
4
1
P
1
1

P

© ®© N~ 06 & & w N -

MOLUMEIOUT, ., . . . )
0 1 \ DEVTY,PE='—2¢§4§A [

DEVADD=.( @, 23, DEVADD= (d8,3)...

1 1 1 L 1 1

.
1
1
£
i1
L
L
1
1
1
L
1
1
1

1
L

!

1

!

1

1
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1
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1

F - F F F +F  F

!
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1
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1
i
1
1
!
1
L
1
1
|

1
1

L
L

1

1
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Il

1
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I
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A S O O A A O O O

1
1
i

The action requested is a disk-to-tape copy using the copy-by-rectangle method. The

output is expected to occupy multiple reels.

PROGRAMMER'S PREPARATION INFORMA TION

Selecting the Desired Copy Option

Disk/Tape Copy C offers three copy options to the user: disk-to-tape, tape-to-disk, and
disk-to-disk. Each of the three copy options permits two copy methods: copy-by-rectangle and

copy-named-files,

During a single run of Disk/Tape Copy C, only one copy option and only one copy method
can be specified (e.g., the disk-to-tape copy option using the copy-named-files method)., The
desired copy option and method are specified by the parameters supplied in the job control file,

which is placed in the card reader.

Each of the three copy options is a separate segment of Disk/Tape Copy C. After the entire

job control file for a run has been processed, the appropriate copy segment is loaded and executed.

DISK-TO-TAPE OPTION

This option is requested by indicating a mass storage device (either specified or defaulted)
in the Input Volume statement and by specifying a tape device in the Output Volume statement.

Either the copy-by-rectangle or the copy-named-files method must be specified.

The copy~by-rectangle method is specified by including at least one pair of FROM and TO
parameters in the Input Volume statement; a maximum of 16 pairs is allowed. The copy-named-
files method is specified by including a File statement for every file to be copied; any number of

File statements is allowed.
6-18 #3-619
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If the copy-by-rectangle method is specified, no File statements may appear in the job
control file, If the copy-named-files method is specified, no FROM and TO parameters may

appear in the Input Volume statement.

TAPE-TO-DISK OPTION

This option is requested by specifying a tape device in the Input Volume statement and by

indicating a mass storage device (either specified or defaulted) in the Output Volume statement.

If the input tape was created by a previous disk-to-tape copy run that used the copy-named-
files method, either the copy-by-rectangle or copy-named-~files method can be used during the
current tape-to-disk copy run, If the copy-~by-rectangle method is used, each pair of FROM and
TO parameters must be equal to or smaller than (i, e., within) a unit of allocation of the named
file. Only one pair of FROM and TO parameters can be specified for each unit of allocation that

is to be copied from the input tape,

If the input tape was created by a previous disk-to-tape copy run that used the copy-by-
rectangle method, only that method can be used during the current tape-to-disk copy run. If
desired, the current copy can include only selected rectangles, parts of selected rectangles, or

parts of all rectangles previously copied to the input tape.

If neither the copy-by-rectangle nor copy-named-files method is specified (i,e., the job
control file contains neither FROM and TO parameters nor File statements), the input tape will
be copied to the output mass storage volume by the same method used in the previous disk-to-tape
copy run, However, all rectangles or all files will be copied in their entirety to the output mass

storage volume,

DISK-TO-DISK OPTION

This option is requested by indicating a mass storage device (either specified or defaulted)
in both the Input and Output Volume statements, Either the copy-by-rectangle or the copy-named-
files method must be specified, The requirements and restrictions involved in specifying the

copy method are identical with those previously described for the disk-to~tape copy option.

Device Usage

In a single execution of Disk/Tape Copy C, only one device address may be specified for
each mass storage volume involved, Thus, a maximum of two mass storage volumes may be

specified: one as input and one as output.
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When processing tape as input or output, two device addresses (one primary and one
alternate) may be specified to facilitate multireel processing, Regardless of whether an alter-
nate tape device address is specified, multireel tape processing can be performed., Multireel
tape input requires that the reels be mounted in proper sequence as indicated by their reel

sequence numbers,

Magnetic Tape Usage

Disk~to-tape and tape~to-disk copy functions of Disk/Tape Copy C require the use of
1/2-inch magnetic tapes mounted on Type 204B Magnetic Tape Units. When the tape-to-disk
copy function is desired, the input tape must be the product of a prior disk-to-tape run of the

routine,
Tapes are written in odd parity with bannered records.

TAPE HEADER LABEL

The tape header label is 80 characters in length and is the first record on the tape., Its

format is shown in Table 6-1,

Table 6~1, Tape Header Label

Character Positions Contents
1-5 1 HDRA
6-16 Unused (preserved on output)
17-19 Reel‘Sequence Number
20 R, F, or Blank1
21-30 *DISKCOPY*
31-50 Unused
51 Mass Storage Device Type
52-57 Volume Name
58-80 Reserved for future use
1

R = the tape is output from a copy-by-~-rectangle
execution,

F = the tape is output from a copy-named-files
execution.

Blank = the tape is output from the previous version
(copy-by-rectangle) of Disk/Tape Copy C. In
this case, all rectangles on the input tape are
copied during the tape-to-disk copy run, (No
FROM and TO parameters should be included
in the Input Volume statement, )
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SECTION VI. DISK/TAPE COPY C

TAPE DATA RECORDS

When an input mass storage volume is copied onto an output tape (regardless of the copy
method used), each full track of input information (including header areas and track-linking
records) is written as a single record onto the tape. Each tape record has a banner character

of 41 (octal).

The format of a sample tape record is shown in Figure 6-9. Assume that the input device

is a Type 259 Disk Pack Drive and that an input track contains three 1500~-character records and

a track-linking record,

|<— 1st Mass Storage Record—emas—2nd Mass Storage Record —sja— 3rd Mass Storage Record —Pi<~Track-Linking
Record
Data Area Data Area Data Area
1500 characters 1500 characters 1500 characters
g ®w © ] o ] o ] ]
Lol ] H [ H [ M o M H
o H © 4 ) M %} M Ol @ ]
Lo H M L) |
Q o ©
A - |2 I o o oA °
o One Magnetic Tape Record (sample = 4543 characters) ¢|]
S’
Figure 6-9, Sample Tape Record
TAPE TRAILER LABEL
The trailer label is 80 characters in length and must be the first record after the last data
record on the tape., Its format is shown in Table 6-2,
Table 6-2. Tape Trailer Label
Character Positions Contents
1-5 1EOFA or 1IEORA
& 6-80 Unused
A 1EORA trailer label (followed by two 1ERI records) is written after the last data record
on an intermediate reel of output tape for a given copy run.
A 1EOFAtrailer label {followed by two 1ERI records) is written after the last data record
~ on the last reel of output tape for a given copy run,
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TAPE FORMATS

A disk-to-tape copy using either the copy-by-rectangle or the copy-named-files method

produces a nonstandard tape format,

Tape Format (Tape Created by Copy-by-Rectangle Method)

The following format appears on the first reel of output tape after a disk-to-tape copy run
that used the copy-by-rectangle method,
1. The tape header label

2. An index of the rectangles copied to the output tape(s)
3. A rectangle identification record for one rectangle
4, Data records for this rectangle

(Items 3 and 4 are repeated for each rectangle
copied to this reel)

5. The tape trailer label (followed by two 1ERI records)

If the first reel of output tape is filled before the copy is completed, a second reel of tape
is required, The format of the second reel (and any additional reels necessary) is the same as

the format of the first reel except that item 2 is not present,

Tape Format (Tape Created by Copy-Named-Files Method)

The following format appears on the first reel of output tape after a disk-to-tape copy run
that used the copy-named-files method,
1. The tape header label

2. A file index record for each file copied to the output
tape(s)

3. A file identification record for one file

4, A unit of allocation record for this file

5. Data records for this file

(items 4 and 5 are repeated for each unit of allocation
in the first file copied to this reel. If more than one
file is copied to this reel, a file identification record
(item 3) appears before the first unit of allocation rec-
ord (item 4) for each new file)

6. The tape trailer label (followed by two 1ERI records),

If the first reel of output tape is filled before the copy is completed, a second reel of tape
is required, The format of the second reel (and any additional reels necessary) is the same as

the format of the first reel except that item 2 is not present,
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MULTIREEL OUTPUT

Multireel output usually occurs only when copying from Type 261 or 262 Disk Files, An
intermediate output reel is terminated by a 1EORA trailer label followed by two 1ERI records.

The tape is rewound and released,

If an alternate tape drive has been specified, processing automatically continues on the

alternate tape.

If no alternate tape drive has been specified, the operator must mount a new tape on the

same device address before continuing.

The final output reel is terminated by a 1IEQFAtrailer label followed by two 1ERI records,

Volume Name Processing

Disk/Tape Copy C incorporates the following checks to determine whether the proper input

and output volumes are being used.

TAPE INPUT

The header label of an input tape is checked in the sequence outlined below.

1. Character positions 1 through 5 of the tape header label are checked for the
presence of lHDRA, If equality results, processing continues to step 2,
below. If inequality results, a halt or console message occurs: the user
has the option to mount a new tape and try again,

2. Character positions 21 through 30 are checked for the presence of
*DISKCOPY*, If inequality results, the tape will not be accepted as
input and a halt or console message occurs: the user has the option to
mount a new tape and try again. If equality results from the *DISKCOPY*
check and an input volume name has been specified, processing continues
to step 3. If equality results from the *DISKCOPY* check and no input
volume name has been specified, processing continues to step 4 (the input
volume name is not checked),

3. Character positions 52 through 57 are checked for equality with the speci-
fied input volume name, If equality results, processing continues to step
4, If inequality results, a halt or console message occurs: the user has
the option to mount a new tape and try again,

4. Character position 51 is checked for compatibility with the output mass
storage device type. If compatibility exists, processing continues to step
5. If compatibility does not exist, a halt or console message occurs: the
user has the option to mount a new tape and try again.

5. Character positions 17 through 19 are checked for the proper reel sequence
number, If the proper number is present, the tape is acceptable and pro-
cessing continues, If the proper number is not present, a halt or console
message occurs: the user may mount a newTa.pe reel and try again or he
may accept the present tape as input to the run,
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TAPE OUTPUT

If no name parameter is specified for the output tape, no checking is done on the output
tape header label. Instead, a standard Disk/Tape Copy tape header label is created as shown
previously in Table 6-1, The name of the input mass storage volume is entered into character

positions 52 through 57,

If the name parameter is specified for the output tape, the output tape header label is

checked, The contents of character positions 52 through 57 must equal the specified name,

Any invalid contents in the tape header label result in a halt or console message. The user

has the option to mount a new output tape and try again or to accept the present output tape.

After the check of the output tape header label is completed, the input mass storage device
type is entered into character position 51 and the input volume name is entered into character

positions 52 through 57,

MASS STORAGE INPUT

If the name parameter is specified for the input mass storage volume, the volume name is
checked, If it is incorrect, a halt or console message occurs: the user may mount a new volume

and try again,

MASS STORAGE OUPUT

If the name parameter is specified for the output mass storage volume, the volume name

is checked. The resultant action parallels that for mass storage input.

Mass Storage Device Type Check

Whenever a mass storage volume name is checked, the device type (either specified or
defaulted) in the same Input or Output Volume statement is also checked against the device type

indicated on the volume label,

OPERATING PROCEDURES FOR DISK/TAPE COPY C

Loading Disk/Tape Copy C

Disk/Tape Copy C can be loaded in two ways:

1, From mass storage, via the Supervisor under the Mod 1 (MSR) Operating
System;
2. From magnetic tape, via Floating Tape Loader-Monitor C under the Mod 1

(TR) Operating System,
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MASS STORAGE RESIDENT

When the routine is loaded from mass storage, an Execute statement (as illustrated in
Figure 6-4) must be submitted in the job control file, followed by the desired job control state-

ments for the routine.

TAPE RESIDENT

Loading the routine from magnetic tape is the same as loading from mass storage, except
that a console call card is used instead of an Execute statement. The format of the console call

card is shown in Table 6-3,

Table 6-3, Console Call Card Format

Characters Contents Meaning

1-8 *DISCOPY Program and segment names
of Disk/Tape Copy C.

9 d Tape drive number from which
Disk/Tape Copy C is to be loaded.

Asterisk (required by the Mod
1 (TR) Operating System),

Protection Switch Settings

Protection switches on mass storage control units must be set as follows:
Disk-to-tape copy = all switches may be set to PROTECT.l
Tape-~to-disk copy — all switches must be set to PERMIT.

Disk-to-disk copy:

Input volume == all switches may be set to PROTECT (when separate
control units are used for input and output mass
storage devices).

Output volume - all switches must be set to PERMIT.

Processing Bad Areas of a Volumez

During various runs of Disk/Tape Copy C, the user may at times encounter (1) uncorrect-
able read errors on input disk tracks or tape records, or (2) uncorrectable write errors on out-

put disk tracks or tapes. The following two rules describe various possible read and write error

1When partitioned sequential files are being copied by the copy-named-files method, protection
switches on mass storage control units must be set to PERMIT.

2
See '"Bad Track Handling Procedures for Disk/Tape Copy C'' in Appendix B if the *BADTRACKS
and *VOLSPARES files are present on a mass storage volume,
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conditions. In addition, Table 6-4 provides a useful summary of these conditions.

1. A halt or console message occurs under the circumstances outlined below,
The action and printer message that will be produced by an A response
depend on which type of error condition is present.

a. If an input disk track contains data or one or more bad-track
TLR's and cannot be successfully read, a halt or console
message occurs. If an A response is given, a bad-track
TLR is written onto the output volume and a BAD TRACK
TLR message appears on the printer,” If the unreadahle
input track occurs at the beginning or in the middle of the
area being copied, the bad-track TLR copied to the output
volume links to the next consecutive track address within
the area, If the unreadable input track is the last track of
an area being copied, the bad-track TLR links to the next
physical track address (outside the area).

b. If an input tape record containing data or one or more bad=~
track TLR's cannot be read successfully, a halt or console
message occurs. One can determine the address of the last
track (tape record) that was successfully copied onto the
output disk by consulting the mass storage cylinder and
track address field of the supplementary list (see Table
6-5). If an A response is given, no further action occurs
on the output disk for the defective input tape record and a
SUBSEQUENT TRACK MISSING message appears on the
printer.

Normally, the missing track occupies the next consecutive
physical address following the track listed in the SUBSEQUENT
TRACK MISSING message. In some cases, however, the
missing track does not occupy the next consecutive physical
address., To check the address of the missing track, the user
should always refer to the FROM and TO parameters used

to create the input tape.

C. If a disk output write error exists, a halt or console message
occurs, If an A response is given, the copied data remains
on the faulty output disk track and a FORMAT BAD message
appears on the printer,

2, No halt or console message occurs and a BAD TRACK TLR message appears
on the printer under the following circumstances:

a. If an input tape record contains one or more bad~track TLR's
and can be read and copied successfully., (The track linkage
is the same as that shown in item la, above,)

b. If an input disk track contains one or more bad-track TLR's
and can be read and copied successfully, (The track indi-
cated by the bad-track TLR('s) is copied to the output volume,
If the output volume is magnetic tape, the header areas of the
tape record are modified to show the address of the bad track
itself, If the output volume is mass storage, the track indi-
cated by the bad~track TLR ('s) is copied to the output disk

track whose address corresponds to that of the bad input track, )

1
The complete format and explanation of each printer message appears in this section under the
paragraph, 'Information File Messages. "
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Whenever information is lost because of read or write errors, the cylinder and track

address(es) affected should be noted for analysis of the volume's future usability.

The effect of a lost track may be minimal, but, depending on the information it contains,
its loss could prevent future runs. For this reason, avoid skipping any track whose utilization

is unknown,

Track utilization and contents are determined by the map function ("'de scription'' and

"unused" options) of File Support C and Mass Storage Edit C.

Table 6-4. Summary of Read/Write Conditions

Disk Input Tape Input
Read Error Good Read Read Error Good Read
Data or Bad-Track| Data Bad-Track Data or Bad-Track| Data Bad-Track
TLR('s) TLR('s) TLR{'s) TLR('s)
Good Write Halt or console The track indicated| Halt or consocle BTTLR
message + BTTLR by the bad-track message + STM
TLR('s} is copied
o to the output disk
D U track whose ad-
I T dress corresponds
s P to that of the orig-
K U inal bad track,
T BTTLR
Write Error || Halt or console Halt or console | Halt or console Halt or console Halt or console | Halt or console
message + BTITLR | message + FB message + FB message + STM message + FB message + FB
Good Write Halt or console The track indicated,
message + BTTLR by the bad-track
TLR('s) is copied.
Header areas of
o] the output tape recH
T U ord are modified to
A T show the address
P P of the bad track it-
E U self, BTTLR
T Write Error || If a tape write error occurs, it is accompanied by a halt
or a console message. The user may attempt to rewrite
the tape record (G response) or exit to the Supervisor
{E response).

A halt or console message occurs only where indicated, The following abbreviations are used for printer messages:

BTTLR = a BAD TRACK TLR message.
FB = a FORMAT BAD message.
STM = a SUBSEQUENT TRACK MISSING message.

INFORMATION FILE MESSAGES

The information file is a listing on the printer of the BAD TRACK TLR, FORMAT BAD,
and SUBSEQUENT TRACK MISSING messages that may occur during an execution of Disk/Tape

Copy C. Each message provides a cylinder and track address in the following format:
CYL nan TR nnn

nnn is a decimal value, The complete format of each message appears below.
1. CYL nnn TR nnn — BAD TRACK TLR
2. CYL nnn TR nnn — FORMAT BAD
3, CYL nnn TR nnn — SUBSEQUENT TRACK MISSING
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Operator Communication and Control

When an error condition occurs, 2-way communication between the operating system and
the operator is achieved through a control panel or (if certain software and hardware requirements
have been met) through a console, If the communication medium is a control panel, an error con=-
dition causes the central processor to halt, If the communication medium is a console, an error

condition causes a message to appear, but the central processor does not halt.

Halts or console messages are caused by three types of error conditions: peripheral device
conditions, job control file conditions, and conditions specific to Disk/Tape Copy C. When a halt
or console message occurs, the operator must determine which error condition exists and then

make the appropriate response.

CONTROL PANEL HALTS

At the time of a control panel halt, the B-address register contains a value that identifies
the error condition. In most cases, the A-address register contains the address of a response
location in main memory. The response location is a l~character main memory location into
which the operator must enter a response character appropriate to the error involved. Where
indicated, additional information concerning the error can be found in the main memory locations
immediately following the response location. This additional information is called the supple-
mentary list (see Table 6-5) and is composed of the following elements (arranged in ascending

order of contiguous main memory locations).

Table 6-5. Supplementary List

Field Name Length
Specific code location One character (A+l)
Input volume name Six characters
Input device ty-pel One character
Input pcu address One character
Input device address One character
Input magazine address One character
Output volume name Six characters
Output device type1 One character
Output pcu address One character
Output device address One character
Output magazine address One character
Mass storage cylinder Six characters in the
and track address? decimal format cccttt
File name (if applicable) Ten characters
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Table 6-5 (cont). Supplementary List

1The device types have the values shown below.
2Significant only for mass storage peripheral errors.
Value
Device Type Octal Alphanumeric

155 21 A

258 11 9

259 12 !

273 13 =

261 31 I

262 32 H

261L 33 .

262L 34 )

204B 63 T

The following paragraphs provide detailed information about the three types of error con-

ditions when the operator's control unit is the control panel.

Peripheral Device Halts

A B-address register value in the range from 0000 through 3777 indicates an error condi-
tion involving a peripheral device. The B-address register has the general form ppxd,
pp = Peripheral control unit;
x = Code indicating type of halt condition:
0 = Device not operable,
1 = Uncorrectable read error,
2 = Uncorrectable write error,
3 = End of storage medium,
4 = Positioning or addressing error, and
7 = Miscellaneous condition;

d = Device number,

These values are consistent with the standard peripheral error halt codes.

When a peripheral device error causes a halt, the operator first must determine which
peripheral control unit is involved, If '"pp" in the B-address register indicates the control unit
of a mass storage device, the operator should consult Table 6-6 to learn why the halt has
occurred and what action he can take. If '"pp' in the B-address register indicates the control

unit of a device other than mass storage, the operator should consult Table 6-7.

When the halt condition involves the card reader, the A-address register does not contain
meaningful values., In all other cases, the A-address register contains the response location.

The supplementary list is also present (see Table 6-5).
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Table 6-6. Mass Storage Peripheral Device Halts
B-Address Specific

Register Code 1
Contents (A+1) Condition Operator Action

ppOd 01 Device inoperable. G = retry.

02 Protection violation. E = exit to the Supervisor.

ppld 07 Read error. G = retry.

A = go on to the next track
in the current rectan-
gle or unit of allocation.

E = exit to the Supervisor.

I pp2d 04 Write error. Same as for ppld.
I pp4d Positioning or G = retry,
addressi :
essing erroxr E = exit to the Supervisor.
03 Device error - unable
to position to desired
cylinder.
05 The addressed record
‘ has not been located.
ppbd 06 Record ignored due G = retry.
to misread, or cor- E = exit to the Supervisor.
rupt address mark. :
pp7d 11 Miscellaneous device G = retry.

error condition -

possible device.failure.

E = exit tothe Supervisor.

1 .
The operator must insert the appropriate response character into the response

I location and press RUN (G = 278, E = 258, A = 218).
Table 6-7. Non Mass Storage Peripheral Device Halts
B-Address A-Address
Register Register
Contents Contents Condition Operator Action
ppld If pp = magnetic tape, Read error. 1. To reattempt reading, enter
response location. G into response location and
press RUN.
2, To bypass record and go on

to next record, enter A in-
to response location and
press RUN.

7/15/70
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Table 6-7 (cont).

Non Mass Storage Peripheral Device Halts

' B-Address

A-Address
Register
Contents

Register
Contents

Condition

Operator Action

pprld
(cont)

0000.

If pp = card reader,

Read error.

To exit to the Supervisor,
enter E into response lo-
cation and press RUN,

Correct erroneous card, if
possible; refeed cards,
starting with that card, and
press RUN.

ppad

If pp = printer, re-
sponse location.

If pp = magnetic tape,
response location.

Write error.

To reattempt writing, enter
G into response location
and press RUN.

To exit to the Supervisor,
enter E into response
location and press RUN.

An erroneous line has
been printed. To ignore
error and go on to the next
line, enter G into response
location and press RUN.

pp3d

PP = magnetic tape,
response location.

End-of-reel.

(Occurs only when an
alternate tape ad-
dress has not been
specified.)

To continue, when next reel
is ready, enter G into re-
sponse location, and press
RUN.

To exit to the Supervisor,
enter E into response
location and press RUN,

: =27, =25,
NOTE: G 78E 58

A=21_.

8

Job Control File Halts

A B-address register value in the range from 5000 through 5077 indicates an error condi-

tion related to the statements of the job control file.

of the response location.

response character into the response location (see Table 6-8).

Halts Specific to Disk/Tape Copy C

A B-address register value in the range from 6530 through 6547 indicates an error condi-

The operator decides what action is required and enters the appropriate

The A-address register contains the address

No supplementarylist is produced.

tion that is specific to Disk/Tape Copy C. The A-address register contains the address of the

response location.

To determine the reason for the halt and the possible responses he may make, the opera-

tor should consult Table 6-9.

The supplementary list is also present (see Table 6-5),

#3-619
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Table 6-8. Job Control File Halts
B-Address
Register
Contents Condition Operator Action
5000 Syntactic error, G = Attempt to perform the
5001 Invalid co and operation again. The
. operator corrects the
field.
erroneous card,
5002 Invalid positional if possible: refeeds the
parameter. job control statements,
- excluding the Execute
5003 Invalid keyword. statement; enters a G
5004 Required parameter into the response loca-
missing. tion and presses RUN.
. The program then re-
5005 Invalid keyword processes the job con-
parameter value, .
trol file.
- binati
5010 Invalid combination or E = Exit to the Supervisor.
sequence of param-
eters,
5040 Same as 5010. E = Exit to the Supervisor.
: = , E=25_,
NOTE: G 278 58

Table 6-9. Halts Specific to Disk/Tape Copy C

B-Address Specific
Register Code 1
Contents (A+1) Condition Operator Action
6530 Wrong input volume mounted G = reopen the volume.,
(name check failed). E = exit to the Supervisor.
6531 Wrong output volume mounted G =>reopen the volume.
(name check failed). E = exit to the Supervisor.
6532 Tape reel sequence number is G = reopen the current
incorrect. reel,
A = accept the current
reel,
E = exit to the Supervisor.
6533 Either the input mass storage G = reopen the input
device type is not as specified volume,
in the i
(?r defaulted) 11‘1 the job cont.rol E = exit to the Supervisor.
file, or the device type speci-
fied in character position 51 of
the input tape header label is
incompatible with the output
mass storage device,
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Table 6-9 (cont). Halts Specific to Disk/Tape Copy C

1/5/70

I B-Address Specific
~ Register Code 1
Contents (A+1) Condition Operator Action
6534 Output mass storage device is G = reopen the mass
not as specified (or defaulted). storage volume,
E = exit to the Supervisor,
’ 6535 The input tape header label G = mount correct tape
is invalid. and retry.
, E = exit to the Supervisor.
6536 The output mass storage vol- G = refeed from the first
ume is the volume from which volume statement,
the system has been loaded. A = accept the situation.
E = exit to the Supervisor,
6537 Insufficient memory is E = exit to the Supervisor,
available.
Type 155, 258, 259, and 273
Disk Pack Drives require
12,288 characters of main
memory, Type 261 and 262
Disk Files require 20, 480
characters of main memory.

— 6540 01 File name not found on the G = mount correct volume
input mass storage or tape and retry,
volume. A = go to the next file,

02 File name not found on output E = exit to the Supervisor.
mass storage volume,
03 Conflicting units of allocation
or file descriptions.
04 File requested to be copied
begins on a previous reel
{reel mounted out of sequence).
05 File being copied does not con-
tinue on the current reel (reel

- mounted out of sequence).

06 A discrepancy exists in the G = mount correct tape
file description index of the and retry,

& output mass storage volume . .
during a tape-to-disk copy E = exit to the Supervisor,
run. The condition has devel-
oped while an attempt is being
made to copy all files from the
input tape (the tape was created
by the copy-named-files method
and neither FROM and TO pa-
rameters nor File statements

— were specified in the job control

file for the current run).
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Table 6-9 (cont),

Halts Specific to Disk/Tape Copy C

B-Address Specific
Register Code 1
Contents (A+1) Condition Operator Action
6540 07 Error in the volume directory. = mount correct
(cont) volume and retry.
= go to the next file,
= exit to the Supervisor,
40 No files can be processed, = mount correct
(None of the files designated volume and retry,
in File statements has been = exit to the Supervis
found on both the input and - ¢ Supervisor.
output volumes,)
6541 01 This rectangle cannot be = mount correct
processed. volume and retry.
= go to the next rectangle.
= exit to the Supervisor,
04 Rectangle requested to be
copied begins on a previous
reel (reel mounted out of
sequence),
05 Rectangle being copied does
not continue on the current
reel (reel mounted out of
sequence).
40 No rectangles can be pro-~ = mount correct

cessed. (All of the rec-
tangles designated in FROM
and TO parameters include
tracks outside the rectangles
extant on the input tape
volume. )

volume and retry,

= exit to the Supervisor,

1
The operator must insert the appropriate response character into the response location
and press RUN (G = 27

CONSOLE MESSAGES

E=25

g A=2lg).

The console can be used for operator control when the Supervisor (in the Mod 1 (MSR)

Operating System) or Floating Tape Loader-Monitor C {in the Mod 1 (TR} Operating System) has

been appropriately specialized and when at least 16, 384 characters of main memory are
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available.1 If either of these two conditions is not met, the operator's control medium is the

control panel.

When the console is used for operator control, an error condition does not cause the sys-
tem to halt, Instead, diagnostic messages are typed out on the console. The operator takes the
following steps.

1. He reads the typeout. (To repeat the message, he presses the space
bar twice.,) If necessary, he consults the manual for possible action.

2. He performs the desired corrective action,
3. He types the appropriate l-character response (G, E, etc.).

4, If the typein is correct, he presees the space bar to continue., If it is
incorrect, he types any nonspace character and returns to step 3.

The routine continues as directed by the response code. If an invalid response is made, the

routine causes the diagnostic message to reappear.

The following paragraphs provide detailed information about the three kinds of messages:
peripheral device messages, job control file messages, and messages specific to Disk/Tape

Copy C.

Peripheral Device Messages
Console messages specific to peripheral device error conditions are listed in Tables 6~10
and 6-11, The format of these messages is:
pp d MESSAGE TEXT
where: pp = Peripheral control unit,
d = Drive number, and
MESSAGE TEXT specifies the error condition,

A second line of typed information contains the supplementary list described in Table 6-5,

If "pp'" indicates the control unit of a mass storage device, the operator should consult
Table 6-10. If "pp' indicates the control unit of a device other than mass storage, the operator

should consult Table 6-11,

1
When a Type 261 or 262 Disk File is used, the main memory requirement is always 20, 480
characters.
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Table 6-10. Mass Storage Peripheral Device Messages

Specific Code1

Typewriter Message (alphanumeric) Condition Operator Aci:ion2
pp d INOPERABLE 1 Device inoperable. G = retry.
2 Protection violation.| E = exit to the Supervisor.
rp d READ ERROR 7 Read error. G = retry.

A = goan to the next track
in the current rectangle
or unit of allocation.

E = exit to the Supervisor.

pp d WRITE ERROR 4 Write error. Same as for read error.
pp 4 POSITIONING ERROR Positioning or G = retry.
addressing error: E = exit to the Supervisor.
3 Device error —
unable to position
to desired cylinder.
5 The addressed
record has not
been located.
pp d MISREAD ADDRESS 6 This device has G = retry.
MARK not recognized a E = exit to the Supervisor.
record header.
pp d MISCELLANEOUS 9 Miscellaneous G = retry.
device error con- E = exit to the Supervisor.

dition — possible
device failure.

1The specific code is the first character of the supplementary list.

2The operator types the appropriate response character and presses the space bar.

TR
Table 6-11. Non Mass Storage Peripheral Device Messages
Typewriter Messages Condition Operator Action
pr d READ ERROR Read error. 1. To reattempt reading, type G

d bar.
If pp = magnetic tape and press space bar

2. To bypass record and go on to
next record, type A and press
space bar.

3. To exit to the Supervisor, type
E and press space bar.

If pp = card reader Correct erroneous card, if possible;
refeed cards, starting with that card,
and press space bar,
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Table 6-11 (cont).

Non Mass Storage Peripheral Device Messages

Typewriter Messages Condition Operator Action

pp d WRITE ERROR Write error. 1. To reattempt writing, type G

If pp = magnetic tape and press space bar.

2. To exit to the Supervisor, type
E and press space bar.

If pp = printer An erroneous line has been printed.
To ignore error and go on to next
line, press space bar.

rp d END VOLUME End-of-reel. 1. To continue, when next reel is

If pp = magnetic tape (Occurs only when ;:idy, type G and press space

an alternate tape )
address has not 2. To exit to the Supervisor, type
been specified. ) E and press space bar,

Job Control File Messages

All messages involving errors in the job control file begin with the words JOB CONTROL

FILE ERROR. Table 6~12 contains the complete texts of all job control file messages for

Disk/Tape Copy C. No supplementary list is produced.

Table 6-12.

Job Control File Messages

Typewriter Message

Condition

Operator Action

JOB CONTROL FILE ERROR,
SYNTAX

Syntactic error,

1. Correct the erroneous
card, if possible; refeed

JOB CONTROL FILE ERROR,
COMMAND FIELD

Invalid command field.

the job control state-
ments, excluding the

JOB CONTROL FILE ERROR,
POSITIONAL PARAMETER

Invalid positional
parameter.

Execute statement; type
G and press the space
bar.

JOB CONTROL FILE ERROR,
KEYWORD PARAMETER

Invalid keyword.

2. If the error cannot be
corrected, type E and

JOB CONTROL FILE ERROR,
MISSING PARAMETER

Required parameter
missing.

press the space bar.
Control returns to the
Supervisor.

JOB CONTROL FILE ERROR,
PARAMETER VALUE

Invalid keyword
parameter value.

JOB CONTROL FILE ERROR,
PARAMETER COMBINATION

Invalid combination or

sequence of parameters.

JOB CONTROL FILE ERROR,
CANNOT REFEED, PARAM-
ETER COMBINATION

Invalid combination or

sequence of parameters.

6-37
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Messages Specific to Disk/Tape Copy C

Table 6-13 contains messages for error conditions specific to Disk/Tape Copy C.

The

typewriter messages in Table 6-13 are followed by a second line of typed information, which

contains the supplementary list described in Table 6-5.

Table 6-13.

Messages Specific to Disk/Tape Copy C

l Typewriter Message

Specific Code
(alphanumeric)

Condition

Operator Aci:ion1

INPUT VOLUME
NAME WRONG

Wrong input volume mounted
(name check failed).

G = reopen the
volume.

E = exit to the
Supervisor.

OUTPUT VOLUME
NAME WRONG

Wrong output volume mounted
(name check failed).

G = reopen the
volume.

E = exit to the
Supervisor.

REEL SEQUENCE
CHECK FAILED

Tape reel sequence number
is incorrect.

G = reopen the
current reel.

A = accept the
current reel.

E = exit to the
Supervisor.

WRONG INPUT
DEVICE TYPE

Either the input mass storage
device type is not as speci-
fied (or defaulted) in the job
control file, or the device
type specifie'd in character
position 51 of the input tape
header label is incompatible
with the output mass storage
device.

G = reopen the
input volume.

E = exit to the
Supervisor.

WRONG OUTPUT
DEVICE TYPE

Output mass storage device
is not as specified (or de-
faulted).

G = reopen the mass
storage volume.

E = exit to the
Supervisor.

INVALID TAPE
FORMAT

The input tape header label
is invalid.

G = mount correct
tape and retry.

E = exit to the
Supervisor.
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Table 6-13 (cont). Messages Specific to Disk/Tape Copy C
Specific Code 1
Typewriter Message |(alphanumeric) Condition Operator Action
SYSTEM RESIDENCE The output mass storage vol- G = refeed from the
VOLUME IS OUTPUT ume is the volume from which first volume
VOLUME the system has been loaded. statement.
A = accept the
situation.
E = exit to the
Supervisor,
INSUFFICIENT Insufficient memory is avail- E = exit to the
MEMORY able. Type 155, 258, 259 and Supervisor.
273 Disk Pack Drives require
16,384 characters of main
memory. Type 261 and 262
Disk Files require 20,480
characters of main memory.
FILE CANNOT BE 1 File name not found onthe input| G = mount the
PROCESSED mass storage or tape volume. correct volume

2 File name not found on output and retry.
mass storage volume, A = go to the next

3 Conflicting units of allocation file.
or file descriptions. E = exit to the

4 File requested to be copied Supervisor.
begins on a previous reel
(reel mounted out of se-
quence).

5 File being copied does not

| continue on the current reel
(reel mounted out of se-
quence).

6 A discrepancy exists in the G = mount correct
file description index of the volume and
output mass storage volume retry.

di duri t -to-

}rectory uring a tape t? - E = exit to the
disk copy run. The condition S .
has developed while an attempt upervisotr.
is being made to copy all files
from the input tape (the tape
was created by the copy-
named-files method and nei-~
ther FROM and TO parameters]
nor File statements were
specified in the job control
file for the current run).
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Table 6-13 (cont). Messages Specific to Disk/Tape Copy C

Specific Code .
Typewriter Message [(alphanumeric) Condition Operator Action

FILE CANNOT BE 7 Error in the volume directory.| G = mount correct
PROCESSED (cont) volume and retry.

A = go on to the next
file.

E = exit to the
Supervisor.

- No files can be processed. G = mount correct
(None of the files designated volume and retry.
in File statements has been

found on both the input and E = exit to the

output volumes. ) Supervisor.
ﬁRECTANGLE CAN- 1 This rectangle cannot be G = mount correct
NOT BE PROCESSED processed. volume and retry.
4 Rectangle requested to be A = go to the next
copied begins on a previous rectangle.
reel (reel mounted out of E = exit to the
sequence). R
Supervisor.
5 Rectangle being copied does
not continue on the current
reel (reel mounted out of
sequence).
- No rectangles can be pro- G = mount correct
cessed. (All of the rectangles volume and retry.

designated in FROM and TO
parameters include tracks
outside the rectangles extant
on the input tape volume. )

E = exit to the
Supervisor.

1The operator types the appropriate alphabetic response character and presses the space
bar.
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VOLUME MODIFICATION D

Volume Modification D is a utility routine of the Mod 1 (MSR) Operating System. The
routine assigns or establishes a substitute track for every user-specified bad track on a mass
storage volume. A substitute track is assigned to a bad track that is not part of a file on the
mass storage volume, A substitute track is established for a bad track that is part of a file on

the mass storage volume,

If the * BADTRACKS and *VOLSPARES files have not already been created on the volume,

they must be created by Volume Modification D before any processing of bad tracks can occur.

Just before the end-of-run, the printer lists (1) the address of each bad track recorded in

the *BADTRACKS file and (2) the addresses of all substitute tracks.

EQUIPMENT REQUIREMENTS FOR VOLUME MODIFICATION D

Basic Equipment Requirements

The following basic equipment is required:
A Series 200 central processor;

Advanced Programming Instructions;

16, 384 characters of main memory;

One disk device and associated control unit.

This combination may be any one of the following.

Device Type Control Type
155 157C, 257C |
258 257, 257-1, 260
259 257, 257-1, 260
273 257, 257-1, 260
259A 257A
259B 257B
261 260
262 260

Also required are one card reader and one printer.

1The following actions occur when a substitute track is assigned to, or established for, a bad
track:
Assign = A substitute track is assigned to the bad track from the ¥*VOLSPARES file and an
appropriate entry is made in the *BADTRACKS file.
The action is the same as that for "assign'' plus (1) the substitute track is for-
matted and (2) the data on the bad track is copied to the substitute track. Each
defective data record on the bad track is listed on the printer.

Establish
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Additional Usable Equipment

One Type 220-1, -3 Console.

FUNCTIONAL DESCRIPTION OF VOLUME MODIFICATION. D

Volume Modification D can perform the following functions:
1. Creates the *BADTRACKS and *VOLSPARES files (an option);

2. Checks the surface of all tracks in the *BADTRACKS and ¥*VOLSPARES
files (if these files are being created by the current run of Volume
Modification D);

3. Assigns or establishes a substitute track for every bad track specified
in a Track statement;

4. Performs the following actions if the substitute track is established for
a bad track that is part of a file:

a. Formats the substitute track with the number of records
per track and the number of characters per record pre-
scribed for the file,

b. Transfers all records from the bad track to the substitute
track,
c. Prints out (on the printer) the defective record(s) on the bad

track, and

d. Formats the bad track with at least one bad-track track-linking
record (TLR) pointing to the substitute track;

5. Makes entries in the volume directory (if the bad track is in a file) andin
the *BADTRACKS file (in all cases) to reflect every use of a substitute
track as a replacement for a bad track; and

6. Prints out (on the printer) the address of each bad track recorded in
the *BADTRACKS file and the addresses of all substitute tracks.

*BADTRACKS and *VOLSPARES Files

The *BADTRACKS and ¥*VOLSPARES files must be created on the volume when Volume

Modification D is run if they have not been previously created by Volume Preparation C or an

earlier run of Volume Modification D. The *BADTRACKS and *VOLSPARES files are created

by Volume Modification D when the user includes the spares parameter (with an appropriate

value) in the job control file, !

The *BADTRACKS file contains a permanent list of all substitute tracks and all known bad

tracks on the volume, Each item in the ¥*BADTRACKS file contains fields for the following

information:
1. The address of the bad track,
2. The address of the track substituted for the bad track,

1The spares parameter is described in detail in '"Job Control Language for Volume Modification

D, " later in this section.
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3. The file name (if any) of the file that contains the bad track,

4, = Status information about the bad track, and

5, The availability status of the substitute track. !

The *VOLSPARES file contains the spare tracks to be used as substitutes for bad tracks.

Both the *BADTRACKS file and the ¥*VOLSPARES file are described in the volume directory.

Contingencies for Bad Tracks in Critical Areas

Bad tracks in critical areas of a volume are treated as shown below:

1. If a track within the *BADTRACKS file is bad, a halt or console message
occurs. “ It is not possible to continue the current run of Volume Modification C.

The routine must be run again with the RELOCATE option specified in the spares
parameter.

2. If any track within the ¥*VOLSPARES file is bad, no halt or console message
occurs. The address of the bad substitute track is listed on the printer and
that track becomes unavailable for use as a substitute.

Conditions That Prevent Track Substitution

FILE-RELATED CONDITIONS

Under certain conditions, track substitution is not possible when a bad track occurs within
a file that is already allocated to the volume. The conditions that prevent the use of substitute

tracks are summarized below.

1. All file organizations - Track substitution is not possible for bad
tracks within a file that does not contain an integral number of
blocks per track.

2. Indexed sequential files - Track substitution is not possible in the
following situations.

a. If the bad track is the last track in the data portion
of a cylinder.

b. If the bad track is the last track in a cylinder overflow area.

c. If the bad track is the last track in the general overflow area.

A halt or console message occurs when track substitution is requested under any of the conditions

above. The file containing the bad track(s) must be reallocated (see the File Support C section

of the Mod 1 (MSR) Data Management Subsystem manual).

1 . . . ol s .
The substitute track is "'available'' before it is substituted for a bad track. Thereafter, it is
""anavailable. '

Control panel halts and console messages are described in '""Operating Procedures for Volume
Modification C, ' later in this section.
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OTHER CONDITIONS
Track substitution is not possible for a track that is unusable. ''Unusable'' means that
the track's surface is bad and not even one bad-track TLR can be read. It is very unlikely that

any track will ever be unusable, 1

Formatting Substitute Tracks

BAD TRACKS WITHIN AN ALLOCATED FILE

If a bad track lies within a file (e. g., ''File A'") that is already allocated to the volume,
Volume Modification D formats the substitute track with the number of records per track and the
number of characters per record prescribed for '""File A.'" The flag character in the header area

of each record on the substitute track is set to reflect the file protection assigned to "File A."

The bad track's data is transferred, one record at a time, to the newly formatted substi-
tute track. When a defective record is encountered, its data area is written out on the printer

(for the user's information) as well as on the substitute track.

(The volume directory and the *BADTRACKS file are appropriately updated to reflect the

establishment of the substitute track. )

BAD TRACKS NOT WITHIN AN ALLOCATED FILE

If a bad track does not lie within an allocated file, the substitute track is not formatted by

Volume Modification D,

(The *BADTRACKS file is updated to reflect the assignment of the substitute track.)

Linking Substitute Tracks

When a substitute track is established for a bad track in an allocated file, the track-linking
record (TLR) on the bad track (pointing to the next track in the file) is written onto the substitute
track (causing the substitute track to point to the next track in the file). After the data on the
bad track is written onto the substitute track, a bad-track TLR is written onto the bad track,

linking it to the substitute track.

The following diagram shows the resulting track linkage.

1If the bootstrap track (cylinder 000, track 000) is unusable, a halt or console message occurs.
The volume cannot be used as a system disk because it cannot be bootstrapped; however, the
volume can be used for the storage of data. If the volume label track or any track within the
volume directory is unusable, a halt or console message occurs. The volume cannot be used
for any purpose.
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SECTION VII. VOLUME MODIFICATION D

TRACKS IN AFILE

17! |
[T | BAD SUBSTITUTE l[
| L | TRACK TRACK (R
R
11 |
= —
|
NEXT “'f
TRACK R
|
'_A_/_T_I
I7 I TLR = TRACK- LINKING RECORD
IR BTTLR = BAD-TRACK TRACK- LINKING RECORD

If a substitute track (e.g., Sub 1) subsequently becomes bad and a second substitute (e.g.,
Sub 2) is established for it, the TLR linking Sub 1 to the next track is written onto Sub 2 (causing
Sub 2 to point to the next track). After the data on Sub 1 is written onto Sub 2, a bad-track TLR
is written onto the original bad track linking it to Sub 2 (thus, Sub l is subsequently bypassed
altogether).

The resulting track linkage is shown below.

TRACKS IN A FILE

D

1
T [
L susz |
R |

|
r/ 1
—T7
Tl

TLR= TRACK-LINKING RECORD
BTTLR=BAD-TRACK TRACK-LINKING RECORD
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SECTION VII. VOLUME MODIFICATION D

Uses of Volume Modification D

The following examples illustrate how Volume Modification D can be run to accomplish

four different objectives.

coded on an Easycoder coding form. Detailed information about job control statements and their

In each case, job control language for the routine is shown as it is

parameter values is provided in "Job Control Language for Volume Modification D, ' later in

this section.

EXAMPLE 1 - CREATING *BADTRACKS AND *VOLSPARES FILES

EASYCODER

COUING FORM

PROBLEM PROGRAMMER DATE PAGE ____OF

R 'T'ﬂ LocaTion | OPERATION OPERANDS

| 2]3 47sle]7]8 \ 14[15, 20[21 f n ) L | N | | 62163 L L 80
' 1| ![ 1 EK *VOLUJMQD"_L ST SPUP PE VNP Bl 1 al 1 1 1 1
d . VOLUMEINAME=SCOTTY,. . . .. v e l .
3 1 1 1 6PABES il YEsl 1 1 L L s 1 1 1 1 L
4 i : A | sE‘R‘ALL: A" 254’5. 1 1 i 1 1 1 L 1 ]
s [ — A Y L 1 L ! L PR L ) 1 )
s ! I 1 i . 2 1 L L 1 — 1 i 1 P B —
7 } l 1 ) at 1 i 1 i 1 1 i L 1 1

In Example 1, Volume Modification D is run for the sole purpose of creating the *BAD-
TRACKS and *VOLSPARES files in a standard area of a volume named SCOTTY, whose serial

number is A12345.

files are created on the volume.

The volume name and serial number are to be checked before the two new

(It is assumed that the *BADTRACKS and *VOLSPARES files

have not been previously created on this volume by Volume Preparation C or an earlier run of

Volume Modification D.)

EXAMPLE 2 - CREATING *BADTRACKS AND *VOLSPARES FILES, ASSIGNING

SUBSTITUTES FOR BAD TRACKS

EASYCODER

3

COUING FORM
PROBLEM PROGRAMMER DATE PAGE ____.OF
Noweer [pl3| LocaTion | G OPERANDS
123 alsfsfr]a | 1415, 2021 O | A . | IR 62063 N L 80
! ! jl 1 E‘Lx i *VOLUMD P —_ A a1 1. 1 1 - P Y ] a
d ... VOLUMENAME=NELSON,. ... . A S .
3 i a1 5PA2&|5’YE$#ﬁ 1 1 1 L, P ! 1 1 I
4 J | | WK 49 5 6-1 —L S 1 1 i M | 1 - Lo L
|11 . TRACK U7 4 . 1 D .
s l 1 TIRAGK 1 8 5 2].. S 4 1 H P Y i al 1 T PR 1
7 l E 1 L 7 J: R 1 1 1 - SR B 1 4 al PR Y 1
8 ! 1 L 1 1 1 1 - 1, i 1 oot | S i
9 ! 1 1 1 . S 1 ] Al 1 By I doa
f[ i 1 L 1 L1 ) ) I 1 I JER L NN !
| ! I L i 1 . - 1 1 A 1 1 al L
! | i i 1 P 1 1 1 a1 i 1 - 1 A
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SECTION VII. VOLUME MODIFICATION D

In Example 2, Volume Modification D is run to create the *BADTRACKS and ¥*VOLSPARES
files in a standard area of a volume named NELSON. The volume's name is to be checked but
its serial number, if any, is not to be checked. After the two files have been created, a substi-
tute track is assigned or established for the bad track specified in each of the three Track state-

ments. (Any number of Track statements is permissible. )

EXAMPLE 3 - ASSIGNING SUBSTITUTES FOR BAD TRACKS (* BADTRACKS AND
*VOLSPARES FILES PREVIOUSLY CREATED)

EASYCODER

COUING FORM
PROBLEM PROGRAMMER DATE PAGE _OF __
CARD OPERATION
NUMBER |E[g] LOCATION CaDE OPERANDS
1 2|3 4l5]617|8 | 18115, 20[2! | 1 1 - i N ) |6253 | ) n e 80|
; . EX XVOLUMOD ., . . . . N e
1

; TRACK 54,2, N

. NOLUMENAME=NELSON, . .. .. .. . . . . .

1 1 1

_,_,_-._

1 1 1

N~ B B s W N -

4

1 i 1 1 4 A 1 . ! [
1
1

1 Il 1 1 Lo L 1 a1 Lo P P PSR B SRS

In Example 3, Volume Modification D is run to assign or establish a substitute track for
a bad track where address is cylinder 54, track 2. The bad track at that address has been
discovered on the volume named NELSON at some time after Volume Modification D was run

in Example 2. The ¥*BADTRACKS and *VOLSPARES files were created in Example 2, so no

paramnieter is needed’to create them at this time, {Volume Modification D could also be run as
shown in Example 3 if the *BADTRACKS and *VOLSPARES files had been previously created on

the volume by Volume Preparation C.)

EXAMPLE 4 - LISTING BAD TRACKS RECORDED IN THE *BADTRACKS FILE

EASYCODER

CODING FORM
PROBLEM PROGRAMMER OATE PAGE ___OF ___
CARD [T OPERATION
NUMBER |p|g| LOCATION CoDE OPERANDS
1,2/3.415161718 L 1408 20/21 L L [ — L i 15283 I PP TSN S 80|
i
! ‘!r g i EX OLUMD; i ! . 1 N i . L N al SR A Ly
SN . NOLUMENAME=MILNER T .
3 I 1 | I—— 1 1 1 i 1 1 R S N SV 3 J ot a0 a2 1
‘ 4 | 1 L 1 1 b . i I - | BT R B 1 | A L IR —
s ||
L1 i s ! s L. SN 1 1 1 P NI B R DI

In Example 4, Volume Modification D is run solely for the purpose of listing on the printer
(1) the address of each bad track recorded in the *BADTRACKS file of a volume named MILNER

and (2) the address of all substitute tracks on the volume.
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The name of the volume is to be checked. The *BADTRACKS and * VOLSPARES files must
have been previously created on MILNER either by Volume Preparation C or an earlier run of

Volume Modification D.

Every run of Volume Modification D automatically produces a printer listing as described
above. In this example it can be assumed that no newly discovered bad tracks exist since no

Track statements are included.

JOB CONTROL LANGUAGE FOR VOLUME MODIFICATION D

To run Volume Modification D, a job control file, consisting of a series of job control
statements, must be placed in the card reader. Each job control statement contains one or more
parameters. Some job control statements are required for every run of Volume Modification D;

others are optional.

In the following description of job control statements, the term ''line' is the equivalent

of one card in the job control file.

Sequence of Job Control Statements

Job control statements for Volume Modification D must appear in the following order:

1. Execute statement (if the routine is loaded from mass storage);
2. Volume statement;
3. File statement (if present); and

4, Track statement(s) (if present).
The last line of the last job control statement must contain an E in its mark field or be followed im-

mediately by a line with blanks in its operation code and operands fields and an E in its mark field.

Figure 7-1 contains a complete set of job control statements (some of which are optional)

for Volume Modification D.

EASYCODER

COUING FORM
PROBLEM PROGRAMMER . DATE PAGE __OF ___
R ;Q LocaTiON | OPTuTION OPERANDS
1 2[3 als]s]7(s | 14{15, 20[21 | L .. L . L | | e2les | | 80)
L . EX *VOLUMQ'DJ e . e .
.  NOLUUMENAME=vo | ima-name, . . L . [Beqpired . . .
: | . . smg.ai_{_xEL L) e . el .
of 1| A , NO N L , . S optonal. . .
s } } i 1 1 IPELOQATE' 1 1 PR 1 1 1 k ll - 1 1
st 1| 1 . FROM= (cce. .t To=
1] . . SERIAL: Ss888s5, . . . . . . Ophmal , .
ol i ! 1 1 EVADID (LPLIU d"ll\lﬂa\ 1 1 ! ! n 0 "D“QL n !
of 1 . |FIE  [isT DEVADDe(peu), . . . . . loptional. . .
10 ! : L Tglﬂl{ éee., +1++ 1 Lo L 1 1 1 |
" 1 i EI | L ! t { { L | i 1 {Rﬂﬂfﬂim_d ! 1
12 | |

Figure 7-1. Job Control Statements for Volume Modification D
7-8 #3-619
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SECTION VII. VOLUME MODIFICATION D

Execute Statement

The Execute statement is used only when Volume Modification D is loaded from mass
storage. The Execute statement directs the Supervisor to load the Volume Modification D
routine from the system disk. An Execute statement is required for every run of this routine

when it is mass storage resident.

The Execute statement is not used when Volume Modification D is loaded from magnetic
tape. (For a description of loading from magnetic tape, see '"Operating Procedures for Volume

Modification D, ' later in this section. )

Volume Statement

The Volume statement is always used to identify the name of the volume to be processed.
The Volume statement also indicates the address (either user-specified or defaulted) of the disk
device on which the named volume is mounted. In addition, the Volume statem_ent can be used,
at the user's option, to create the * BADTRACKS and * VOLSPARES files on the volume in either
a standard area or a user-specified area. The parameters of the Volume statement are as

follows:

VOLUME-NAME PARAMETER

The volume-name parameter (NAME) identifies the volume to be processed. This parameter
is required for every run of Volume Modification D to insure that the correct volume is present.
If an incorrect volume has been mounted, a halt or console message occurs. The form of this

parameter is shown below.

NAME = volume-name,

volume-name = This name may be up to six characters in length. If fewer than
six characters are specified, this field on the volume label is
zero-filled to the left.

SPARES PARAMETER

The spares parameter can be used, at the user's option, to create the *BADTRACKS and
*VOLSPARES files on the mass storage volume. If a *BADTRACKS file and a ¥*VOLSPARES file
have not been created on the volume by Volume Preparation C, they must be created by Volume

Modification D before any processing can occur.

Unless the RELOCATE option is specified, the two files are created in a standard area on
the volume. The RELOCATE option allows the user to locate the files in an area of his choice

(with certain limitations, explained under "FROM and TO Parameters'’).
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The form of this parameter is shown below:

YES
SPARES =iNO ’
RELOCATE

YES = A *BADTRACKS file and a *VOLSPARES file are to be created.
The two files will occupy all of the tracks in the following standard areas.

Device Type Cylinders

155 ' 200 - 202

258 101 - 103

259, 273, 259A, 259B 200 - 202
261, 262 125 - 127

NO = The *BADTRACKS and #¥VOLSPARES files are not to be created.

RELOCATE = A *BADTRACKS file and a ¥*VOLSPARES file are to be created
) in an area specified by the user. This option may be used if
these files cannot be created in the standard area. The RE-
LOCATE option must be followed immediately by a pair of FROM
and TO parameters.

Default assumption: NO

FROM AND TO PARAMETERS

A pair of FROM and TO parameters is used only when the RELOCATE option has been
specified in the spares parameter, The pair of FROM and TO parameters enables the user
to designate the area on the volume where the *BADTRACKS and *VOLSPARES files are to be

created. The pair of FROM and TO parameters must itnmediately follow the spares parameter

in the job control file.

The form of this parameter is shown below.

FROM = (ccc, ttt), TO = ccc, ttt),

ccc = The cylinder address, in decimal, where leading zeros are not
required. The first cylinder on the volume is numbered zero.
ttt = The track address, in decimal, where leading zeros are not

required. The first track on each cylinder is numbered zero.

The pair of FROM and TO parameters specifies that the ¥*BADTRACKS and *VOLSPARES
files are to occupy the following area of the mass storage volume: all the tracks from the track
stated in the FROM parameter to the track stated in the TO parameter (inclusive) on each cylinder
from the cylinder stated in the FROM parameter to the cylinder stated in the TO parameter
(inclusive).

1/5/70 7-10 #3-619
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SECTION VII. VOLUME MODIFICATION D

The area designated by a pair of FROM and TO parameters can be as large as the user
desires or as small as two tracks (one track for the *BADTRACKS file and one for the
*VOLSPARES file). This user-designated area can be located anywhere on the volume except
where it would conflict with the bootstrap track, substitute bootstrap track, volume label,

volume directory, or an existing file,

VOLUME-SERIAL-NUMBER PARAMETER
This parameter is used to check the volume serial number (if any) written onto the volume
label by Volume Preparation C. This parameter is used to insure that the correct volume is

present. If an incorrect volume has been mounted, a halt or console message occurs. Use of

this parameter is optional. The form of this parameter is shown below.

SERIAL = volume-serial-number,

volume-serial-number = This value may be up to six alphanumeric characters in
length. If fewer than six characters are specified, this
field on the volume label is zero-filled to the left.

Default assumption: the volume serial number is not checked.

DEVICE-ADDRESS PARAMETER

The device-address parameter (DEVADD) indicates the address of the disk device holding

the volume to be processed. The form of this parameter is shown below.

DEVADD = (pcu, drive), |

pcu = The peripheral control unit address of the disk device on which the
volume is mounted, written as two octal characters. The I/0 bit
is not used, but all other bits, including the sector bits, must be
specified.

drive = The drive number, written as one octal character.

Default assumption: pcu 04, drive 0,

File Statement for the List File

During every run of Volume Modification D, the printer lists (1) the address of each bad
track recorded in the *BADTRACKS file and (2) the addresses of all substitute tracks. This

printer listing is called the list file.
The File statement for the list file is required only when the printer is assigned to an

address other than peripheral control unit 02, The format of this statement is shown in line 9

of Figure 7-1.
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DEVICE-ADDRESS PARAMETER
The device-address parameter (DEVADD) is used to indicate the peripheral control unit

address of the printer. The form of this parameter is shown below.

DEVADD = (pcu), |

pcu = The address of the printer's peripheral control unit, The address must be
two octal characters. The I/O bit is not used, but all other bits, including
sector bits, must be specified.

Default assumption: 02

Track Statement

A Track statement is used to indicate the address of a bad track for which a substitute is
to be made during the current run of Volume Modification D. The format of the Track statement

is shown on line 10 of Figure 7-1.

A separate Track statement is required for each bad track. Any number of Track state-
ments may be included, but they must follow all other job control statements of Volume Modifica-

tion D.
Use of Track statements during the routine requires that the *BADTRACKS and

*VOLSPARES files exist on the volume. (The two files may have been created previously or

they may be created by the current run of the routine, )

OPERATING PROCEDURES FOR VOLUME MODIFICATION D

Loading Volume Modification D

Volume Modification D can be loaded in two ways:

1. From mass storage, by means of the Supervisor, under the
Mod 1 (MSR) Operating System;

2. From magnetic tape, by means of Floating Tape Loader-Monitor C,
under the Mod 1 (TR) Operating System.

MASS STORAGE RESIDENT
When the routine is loaded from mass storage, an Execute statement (as illustrated in
Figure 7-1) must be submitted in the job control file, followed by the desired job control state-

ments for the routine.

lThe address of the bad track is written in the decimal format ccec, ttt, where ccc is the cylinder
address and ttt is the track address. Leading zeros are not required.

7-12 #3-619
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TAPE RESIDENT

Loading the routine from magnetic tape is the same as loading from mass storage except
that a console call card is used instead of an Execute statement. The format of the console

call card is shown below,

Table 7-1. Console Call Card Format

Characters Contents Meaning
1-8 *VOLUMOD Program and segment names of
Volume Modification D.

9 d Tape drive number from which
Volume Modification D is to be
loaded.

18 * Asterisk (required by the Mod 1

(TR) Operating System).

Protection Switch Settings

Before running Volume Modification D, the user must set to PERMIT all protection

switches on the peripheral control unit of the disk device holding the volume to be modified,

Operator Communication and Control

When an error condition occurs, 2-way communication between the operating system and
the operator is achieved through a control panel or (if certain software and hardware require-
ments have been met) through a console. If the communication medium is a control panel, an
error condition causes the central processor to halt. If the communication medium is a console,
an error condition causes a typewriter message to appear, but the central processor does not

halt.

Halts or console messages are caused by three types of error conditions: peripheral
device conditions, job control file conditions, and conditions specific to Volume Modification D;
When a halt or console message occurs, the operator must determine which error condition

exists and then make the appropriate response.

CONTROL PANEL HALTS

At the time of a control panel halt, the B-address register contains a value that identifies
the error condition. In most cases, the A-address register contains the address of a response
location in main memory. The response location is a l-character main memory location into
which the operator must enter a response character appropriate to the error involved. Where
indicated. additional information concerning the error can be found in the main memory loca-

tions immediately following the response location. This additional information is called the
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supplementary list (see Table 7-2) and is composed of the following elements (arranged in

ascending order of contiguous main memory locations).

Table 7-2. Supplementary List

Field Name Length
Specific code One character (A+1)
Volume name Six characters
Volume serial number Six characters
Mass storage pcu address One character
Device address One character
Magazine number One character
Error address! , Six characters in the decimal format cccttt
File name (if applicable) Ten characters
1Si.gnificant only for certain mass storage peripheral device errors
(otherwise blank),

Peripheral Device Halts

A B-address register value in the range.from 0000 to 3777 indicates an error condition
involving a peripheral device., The operator should consult Table 7-3, The B-address register
value has the general form ppxd, where:

pp = Peripheral control unit (leftmost bit set to zero);

x = Code indicating type of error condition:

0 = Device not operable,

1 = Uncorrectable read error,
2 = Uncorrectable write error,
4 = Positioning error, and

7 =-Miscellaneous error;

d = Device number,

These values are consistent with the standard peripheral error halt codes.

In all cases except the card read error, the A-address register contains the address of

a response location. The supplementary list is also present (see Table 7-2).
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Table 7-3. Peripheral Device Halts

B-Address
o Register Specific 1
Contents Code Condition Operator Aé¢tion
pp0d 01 Device inoperable. G = retry.
. . . E = exit to the Supervisor,
02 Protection violation.
07 Read error (mass G = retry.
= ppld storage). E = exit to the Supervisor.
Read error (cards). Correct erroneous card, refeed start-
ing with that card, and press RUN.
- pp2d 04 Format violation. G = retry.
12 Track overflow. E = exit to the Supervisor.
R 2 =
10 Write error. G = retry.
S = skip defective track and resume
processing.
E = exit to the Supervisor.
pp4d 03 Positioning error, G = retry.
E = exit to the Supervisor,
13 Positioning error. E = exit to the Supervisor.
pp7d 11 Miscellaneous device | G retry.
error condition - E = exit to the Supervisor.
possible device
, failure.
S~—
The operator enters the appropriate response character and presses RUN.,
G = 278, S = 628, E = 258.
2An unusable track has been encountered on the volume., The printer produces the
following message: CYL ccc TR ttt UNUSABLE (ccc and ttt are decimal numbers).
""Unusable' means that the track surface is bad and not even one bad-track track-
linking record can be read, It is very unlikely that any track will ever be unusable,
Job Control File Halts
A B-address register value in the range from 5000 to 5077 signifies an error condition
‘ involving the job control file, The operator should consult Table 7-4, The A-address register
contains the address of the response location. The supplementary list is not produced.
¥ Table 7-4. Job Control File Halts
B-Address
Register 1
Contents Condition Operator Action
5001 Invalid command field. G = attempt to perform the opera-
5002 Invalid positional parameter. tion again. The opex:ator cor-
rects the erroneous job control
~ 5003 Invalid keyword. statement; refeeds the cards,
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Table 7-4 (cont).

Job Control File Halts

B-Address
Register 1
Contents Condition Operator Action
5004 Required parameter missing. starting with the Volume state-
. ment; enters a G; and presses
5005 ImIa(l:d keyword parameter RUN. The program then re-
vatue. processes the job control file.
5010 Invalid combination or sequence E exit to the Supervisor.
of parameters.
o = 27 25
8’ 8"

Halts Specific to Volume Modification D

A B-address register value in the range from 6550 through 6567 indicates a halt specific

to Volume Modification D. The operator should consult Table 7-5.

The A-address register contains the address of the response location.

list is also present (see Table 7-2).

Table 7-5.

Halts Specific to Volume Modification D

B-Address
Register
Contents

Specific
Code

Condition

.1
Operator Action

6550

01

02

Wrong volume mounted:

Volume-name check
failed.

Volume-serial-number
check failed.

= reread the volume label.

= exit to the Supervisor,.

6551

An attempt is being made
to process a Track state-
ment, but the
*BADTRACKS and
*VOLSPARES files have
not been created on the
volume.

E = exit to the Supervisor,

6552

Either of two conditions
exists:

1. There are no more
available substitutes
in the *VOLSPARES
file. Further track
substitution is pos-
sible only for a Track
statement containing

= skip the current Track
statement and continue to
the next Track statement,
if any,

E = exit to the Supervisor.

7-16
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Table 7-5 (cont).

Halts Specific to Volume Modification D

B-Address
Register
Contents

Specific
Code

Condition

Operator Actionl

6552
(cont)

the address of the boot-
strap track or the sub-
stitute bootstrap track.

2. There is no substitute
bootstrap track avail-
able. (The volume
cannot be used as a
system disk.)

6553

0l

A bad track exists in a
file that does not meet
the requirements for
the use of substitute
tracks.

S = skip the current Track
statement and continue
to the next Track state-
ment, if any.

E = exit to the Supervisor.

02

A substitute track,
currently established

for a bad track in a
partitioned sequential
file, has been declared
bad in a Track statement.

A = establish a new substitute
track and continue
processing.

S and E are the same as
for 01.

6554

A bad track exists in the
*BADTRACKS file.
(Volume Modification D
must be run again with
the RELOCATE option. )

E = exit to the Supervisor.

6555

There is an u.nusa,ble2

track in the volume label

or the volume directorv.
(The volume cannot be used.)

E = exit to the Supervisor.

6556

The bootstrap track (cyl-
inder 000, track 000) is
unusable. 2 (The volume
cannot be used as a system
disk; i.e., it cannot be
bootstrapped.)

A = accept the condition
and continue processing
the volume.

E = exit to the Supervisor.

6557

01

02

Duplication error:

An attempt is being made
to create the ¥ BADTRACKS
and ¥*VOLSPARES files and
these files already exist

on the volume.

The unit of allocation (either
specified or defaulted) for
the * BADTRACKS and
*VOLSPARES

E = exit to the Supervisor.
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Table 7-5 (cont). Halts Specific to Volume Modification D

B-Address
Register Specific
Contents Code Condition Operator Actionl
6557 files conflicts with that
(cont) of a file already existing
on the volume.
03 A substitute has already S = skip the current
been assigned for the Track statement
bad track named in the and continue to the
current Track statement. next Track statement,
if any.
E = exit to the Supervisor,
6567 There is insufficient S = skip the current Track
memory for the buffer statement and continue
required by the current to the next Track, state-
Track statement. ment, if any.
E = exit to the Supervisor.
lThe operator enters the appropriate response character and presses RUN
(G = 278, S = 628, A = 218, E = 258).
21"Unusable" means that the track surface is bad and not even one bad-track TLR can be read
from the track, It is very unlikely that any track will ever be unusable,

CONSOLE MESSAGES
The console can be used for operator control when the Supervisor (in the Mod 1 (MSR)

Operating System) or Floating Tape Loader-Monitor C (in the Mod 1 (TR) Operating System)

has been appropriately specialized.

When the console is used for operator control, an error condition does not cause the

system to halt. Instead, a diagnostic message is typed out on the console., The operator takes

the following steps.

1, He reads the typeout. (To repeat the message, he presses the space bar
twice.) If necessary, he consults the manual for possible action.

2. He performs the desired corrective action,
3. He types the appropriate 1-character response (G, E, etc.).

4, If the typein is correct, he presses the space bar to continue.
If it is incorrect, he types any nonspace character and returns
to step 3.
The routine continues as directed by the response code. If an invalid response is made, the
routine causes the diagnostic message to reappear.

The following paragraphs provide detailed information about the three kinds of console

messages.

7-18 #3-619

O

P

M



SECTION VII. VOLUME MODIFICATION D

Peripheral Device Messages

Console messages specific to peripheral device error conditions are listed in Table 7-6.

N’
The format of these messages is:
pp d MESSAGE TEXT
where pp = Peripheral control unit (leftmost bit set to zero),
d = Device number, and
£ MESSAGE TEXT specifies the error condition,
A second line of typed information contains the supplementary list described in Table 7-2.
. Table 7-6. Peripheral Device Messages
Specific
Code (alpha- 1
Typewriter Message | numeric) Condition Operator Action
pp d INOPERABLE 1 Device inoperable. G = retry.
2 Protection violation. E = exit to the Supervisor,
pp d READ ERROR 7 Read error G = retry.
(mass storage). E = exit to the Supervisor.
Read error Correct erroneous card,
(cards). refeed starting with that
card, and press space bar,
) pp d WRITE ERROR 4 Format violation. G = retry,
S
! Track overflow, E = exit to the Supervisor,.
. 2
8 Write error. G = retry.
S = skip defective track
and resume processing.
E = exit to the Supervisor.
pp d POSITIONING 3 Positioning error. G = retry.
ERROR E = exit to the Supervisor,
= Positioning error. E = exit to the Supervisor.
pp d MISCELLANEQUS 9 Miscellaneous device G = retry.
error condition - . .
v possible device E = exit to the Supervisor.
failure,
1
The operator types the appropriate alphabetic response character and presses the
space bar.
2A.n unusable track has been encountered on the volume. The printer produces the following
message: CYL ccc TR ttt UNUSABLE (ccc and ttt are decimal numbers). '"Unusable'
means that the track surface is bad and not even one bad-track track-linking record can be
~ read. It is very unlikely that any track will ever be unusable.
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SECTION VII, VOLUME MODIFICATION D

Job Control File Messages

g
All messages involving errors in the job control file begin with the words JOB CONTROL <
FILE ERROR. Table 7-7 contains the complete texts of all job control file messages for Volume
Modification D. The supplementary list is not produced.
Table 7-7. Job Control File Messages
Typewriter Message Condition Operator Actionl 2
JOB CONTROL FILE ERROR, Invalid command G = attempt to perform the
COMMAND FIELD field. operation again. The
JOB CONTROL FILE ERROR, | Invalid positional operator :‘fr;“tstth‘; et :
POSITIONAL PARAMETER parameter. erroneous job comtrol state-
ment; refeeds the cards,
JOB CONTROL FILE ERROR, Invalid keyword. starting with the Volume
KEYWORD PARAMETER statement; enters a G; and
JOB CONTROL FILE ERROR, | Required parameter presses the space bar.
MISSING PARAMETER missing. E = exit to the Supervisor.
JOB CONTROL FILE ERROR, Invalid keyword
PARAMETER VALUE parameter value.
JOB CONTROL FILE ERROR, Invalid combination
PARAMETER COMBINATION or sequence of
parameters.
lThe operator types the appropriate alphabetic response character and presses the space bar.
~—
Messages Specific to Volume Modification D
Table 7-8 contains messages for error conditions specific to Volume Modification D. The
typewriter messages in Table 7-8 are followed by a second line of typed information, which con-
tains the supplementary list described in Table 7-2.
Table 7-8. Messages Specific to Volume Modification D
Specific
Code
Typewriter Message (alphanumeric) Condition Operator Actionl
INCORRECT VOLUME Wrong volume G = reread the -
mounted: volume label.
1 Volume-name check E = exit to the
failed. Supervisor. )
2 Volume-serial- '
number check failed.
*BADTRACKS NOT An attempt is being E = exit to the
ON VOLUME made to process a Supervisor.
Track statement, but
the *BADTRACKS and
*VOLSPARES files -
have not been created
on the volume. ~
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VOLUME MODIFICATION D

Table 7-8 (cont).

Messages Specific to Volume Modification D

currently established
for a bad track in a
partitioned sequential
file, has been de-
clared bad in a Track
statement.

Specific
Code
Typewriter Message (alphanumeric) Condition Operator Action!
NO SUBSTITUTE Either of two S = skip the current
TRACK AVAILABLE conditions exists: Track statement
and continue to
1. There are no more
. . the next Track
available substitutes N
in the *VOLSPARES statement, if any.
file, Further track E = exit to the
substitution is possi- Supervisor,
ble only for a Track
statement containing
the address of the boot-
strap track or the sub-
stitute bootstrap track.
2. There is no sub-
stitute bootstrap track
available. (The
volume cannot be used
as a system disk,)
FILE CANNOT 1 A bad track exists S = skip the current
CONTAIN BAD in a file that does Track statement
TRACKS not meet the require- and continue to
ments for the use of the next Track
substitute tracks, statement, if
any.
E = exit to the
Supervisor,
2 A substitute track, A = establish a new

substitute track
and continue
processing.

S and E are the
same as for 1.

BAD TRACK IN
*BADTRACKS FILE

A bad track exists
in the *BADTRACKS
file. (Volume Modi-
fication D must be
run again with the
RELOCATE option.)

E = exit to the
Supervisor,

UNUSABLE TRACK IN
DIRECTORY OR LABEL

There is an unusable?
track in the volume
directory or the volume
label. (The volume
cannot be used.)

E = exit to the
Supervisor,
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Table 7-8 (cont).

Messages Specific to Volume Modification D

Specific
Code
Typewriter Message (alphanumeric) Condition Operator Action!
UNUSABLE BOOT- The bootstrap track A = accept the
STRAP TRACK (cylinder 000, track condition and
000) is unusable. 2 continue proces-
{The volume cannot be sing the volume.
}J.sed a.s a system disk; E = exit to the
i.e,, it cannot be Supervisor
bootstrapped. ) *
DUPLICATION Duplication error: E = exit to the
ERROR Supervisor.

1 An attempt is being
made to create the
*BADTRACKS and
*VOLSPARES files
and these files already
exist on the volume,

2 The unit of allocation
{either specified or
defaulted) for the
*BADTRACKS and
*VOLSPARES files
conflicts with that of a
file already existing
on the volume,

3 A substitute has S = skip the current
already been as- Track statement
signed for the bad and continue to
track named in the the next Track
current Track state- statement, if
ment, any.

E = exit to the
Supervisor,
INSUFFICIENT There is insufficient S = skip the current
MEMORY FOR memory for the Track statement
BUFFERS buffer required by and continue to
the current Track the next Track
statement. statement, if
any,
E =exit to the
Supervisor.

lThe operator enters the appropriate alphabetic response character and presses the

space bar,

2nUnusable" means that the track surface is bad and not even one bad-track TLR can be
It is very unlikely that any track will ever be unusable.

read from the track.

#3-619

i



APPENDIX A
CALCULATION OF SORT-ITEM BLOCK SIZE

Parameter 08 of the Fetch macro routine specifies the buffer size required for reading
blocks from the sort-item file., If the value given to this parameter is less than that required,
the Fetch cannot be executed. If, however, the assigned value of the parameter exceeds the re-
quirement, some memory locations will be wasted, but the Fetch will be executed. Also, cal-
culation of the sort-item block size is necessary for an accurate computation of the work area

required to execute the sort.

The calculation of the sort-item block size is based upon certain previous calculations,
which are described below. Certainother information is derived as a result of these calculations

such as the maximum sort-item size acceptable to the sort,

CALCULATING HIGHEST MEMORY LOCATION AVAILABLE TO PRESORT

No Presort Own-Coding Present

Let HMPS = HMA, where HMA represents the highest memory address available to the
sort, (Note that HMPS is not always equal to the value specified by the user for the highest

memory location. )

Presort Own-Coding Present

When own-coding is present, the highest memory address available to any logical segment
of the sort (i.e., presort or merge) may be determined from the base address of the own-code

program that is resident during the execution of that logical segment,

OWN-CODING OUTSIDE SORT AREA
If all own-code values are greater than the highest memory address parameter or lie below
the base of the sort, then let HMPS = HMA. (Note that own-coding can only lie below the base of

the sort if the sort has been relocated from its present base value of 200 decimal.)

OWN-CODING WITHIN SORT AREA

If there is no merge own-coding or the merge own-code program is to be called by the sort,
the following applies.

1. PSOPEN is defined as the value of the presort open exit.

2. PSITEM is defined as the value of the presort item exit.

3. Let HMPS = PSOPEN-1, if PSOPEN is less than PSITEM; otherwise, let
HMPS = PSITEM-1,
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APPENDIX A. CALCULATION OF SORT-ITEM BLOCK SIZE

When merge own-coding is loaded prior to the execution of the sort, then the following
applies.
1. MERGE is defined as the value of the merge own-code exit.

2. HMPS is defined as the least of the three values PSOPEN-1, PSITEM-1,
or MERGE-1.

CALCULATING HIGHEST MEMORY LOCATION AVAILABLE TO MERGE

Merge own-code is active only during the merge multicylinder phase; and therefore, the

merge l-cylinder phase is affected only if the merge own-code is resident at the beginning of

sort execution, Calculation of HMMC is significant only in terms of the merge multicylinder

phase.

No Merge Own-Coding Present
The formula HMMC = HMA applies.

Merge Own-Coding Present

OWN-CODING OUTSIDE SORT AREA

If the merge own-coding value is greater than the highest memory address parameter or

lies below the base of the sort, then the formula HMMC = HMA applies.

OWN-CODING WITHIN SORT AREA
The formula HMMC = (MERGE-1) applies.

CALCULATING SORT-ITEM SIZE

The following variables are defined for calculating sort-item size:

KL = Total number of key characters;
EL = Total number of extract characters;

AS = Zero, if no item address is appended; 11, if item address is appended; and

SIS = KL + EL + AS.

If an item sort is requested and IL represents the input item length, then the following

formula applies,
SIS = IL + AS

In general, for an item sort, it is expected that AS = 0.

CALCULATING SPACE AVAILABLE TO PRESORT

For calculating the space available to presort, the following formula applies.

PS = HMPS - PROG - SUP - TYPE,
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APPENDIX A. CALCULATION OF SORT-ITEM BLOCK SIZE

where
— SUP = Supervisor memory requirement (see Supervisor manual);
TYPE = 2150 if a typewriter is present, otherwise 0;
PROG = 7650 when sequential files are processed;

PROG = 8750 when direct access files are processed;

PROG = 8750 when indexed sequential files are processed;
PROG = 7650 when input to the sort is from 1/2-inch magnetic tape; and
6000 when input to the sort is through own-coding only or

PROG

when input is from cards.

CALCULATING SPACE AVAILABLE TO MERGE

PM = HMMC - 5700 - SUP - 2(SIS) - TYPEM,

where: TYPEM = 1500 if a typewriter is present, otherwise 0.

Single and Double Buffering Mode

Whether to use single or double buffering is decided at presort execution time.

The following formula applies for calculating the space available to the merge:

This

decision is significant in determining the sort-item block size (see Tables A-1 and A-2). If

bad tracks are present in any of the volume areas used for the work files, use Tables B-4 and

B-5 for all calculations involving the disk tables (see '"Bad Track Handling Procedures for

Mass Storage Sort C'" in Appendix B).

Table A-1, Disk Table (Type 155, 258, 259, 273, 259A

and 259B Disk Pack Drives)

Column A

Column B

Data

Characters
Per Block

Records
Per
Block

241
491
741
991
. 1, 241
1,491
2,491
3, 741

VO ONU i W —~

[y

NOTE: Use Table B-4 if
bad tracks are
present in work
file(s).
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Table A-2. Disk Table (Type 261 and 262 Disk Files) —
Column A Column B e
Data Records
Characters Per
Per Block Block
241 1
491 2
741 3
991 4
1,241 5
1,491 6 <
2,491 10
3,741 15
4,991 20
7,491 30
NOTE: Use Table B-5 if bad tracks
are present in work file(s).

| When the work files are on Types 155, 258, 259, 273, 259A, or 259B Disk Pack Drives, use
Table A-1, but if the work files are on Type 261 or 262 Disk Files, use Table A-2 to find the
least value in column A that is greater than or equal to the sort-item size (SIS). Let that value

be represented by PBS (physical block size).

1, Calculate NI, = [ P—B§]
1 SIS

where: NI1 = temporary value for the sort-item block factor (rounded down
to the next lowest integer).

2. Caleulate IS, =3 [ NI, (SIS + 12) |

where; IS1 = a temporary item storage factor.

N, [sis]

3. Calculate OS 1 1

where: OS1 = a temporary value for the block size,

The presort will operate with double buffering if the two following conditions are met viz:
1, Ps2 2 (INB)+ ISI + 2(OSl) + 26, and
2, PM2 3(051) + 26,

CALCULATING SORT-ITEM BLOCK SIZE FOR SINGLE BUFFER MODE

To determine the sort-item block size for the single buffering mode, perform the

following calculations:

PS -INB - 13 :
1. Calculate NI, = ded d to th t lo teger), and
2 [ 2 (5Is 7 6) ] {rounded down to the next lower integer)
2, Calculate NI3 = [————P S;[S34 ] (rounded down to the next lower integer). ~
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APPENDIX A, CALCULATION OF SORT-ITEM BLOCK SIZE

NI is the least of the three values N'[l’ NIZ, or NI3, where NI represents the sort-item blocking
factor (NT[1 having been calculated in the previous paragraph). The sort-item block size for
single buffering, then, is:

OS = NI (SIS) + 9

CALCULATING SORT-ITEM BLOCK SIZE FOR DOUBLE BUFFER MODE

When the presort finds that double buffering is possible, it attempts to increase the sort-
item block size, provided that a string of items can be maintained that holdsat leastthree times
the number of items that can be contained in a sort-item block. A further factor in the computa-

tion is that there should be an efficient covering of the work-file area.

To determine the sort-item block size for the double buffering mode, perform the following.
1. Calculate PMD = PS - 2 (INB) - 26

where: PMD = the space available to the presort after an allowance has been
made for the two input buffers and output buffer control.

2. Calculate ISB = 5 (SIS) + 36
where: ISB = an item capacity unit,

3. Calculate NI1 = PMD (rounded down to the next lowest integer)

ISB
4, Calculate OSl NI1 (SIS).

5. Using Table A-1 or Table A-2, find in column A the least value greater than
or equal to OS.,. Let that value be PBS_. If there is a member of Table A-1
or Table A-2 less in value than PBSh, represent it as PBSL. This rule has

~two exceptions, as shown below,

a. If PBSh = 241, go to step 8¢,

b. If OS1 is greater than 3, 741, calculate the following:
3741
SIS

6. Calculate the following:

= PBS, -
Wh Sh NI1 (SIS)

NI ] (rounded down to next lowest integer); go to step 9.

where: W_ =the number of characters of a group of physical records repre-
sented by PBSh that would not be occupied by a sort-item block.

NI1 is calculated in step 3.

7. Calculate the following:
a. NI, = [PB—SL ] (rounded down to the next lowest integer)

2 SIS
b. WL = PBSL - NI2 (S19)
where: WL = the number of characters of the group of physical records

that would not be occupied by the sort-item block.

A-5 #3-619



APPENDIX A, CALCULATION OF SORT-ITEM BLOCK SIZE

Calculate the following:
a. Iw, <« WL then NI = NII;

h
> = H
b. If Wh > WL then NI NIZ’ and
241 .
C. When PBSh = 241, NI = [ﬁ] (rounded down to the next lowest integer)

The sort-item block size = OS = NI (SIS) + 9.

#3-619
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APPENDIX B
BAD TRACK HANDLING PROCEDURES

This appendix contains a general description of bad track handling procedures incorpo-
rated in the Mod 1 (MSR) Operating System. Following the general description, there is informa-
tion regarding bad track handling procedures applicable to three utility routines: Volume Prep-

aration C, Mass Storage Sort C, and Disk/Tape Copy C.

TRACK SUBSTITUTION CAPABILITY

The Mod 1 (MSR) Operating System provides the user with the option of track substitution
capability. Track substitution is designed to minimize inconvenience and possible data loss that
might result from an uncorrectable read error caused by a defect on the }nagnetic surface of a
mass storage volume. A track on which an uncorrectable read error occurs is defined as a '"bad

track."

In general, whenever a bad track is encountered by the system software, the operator is
notified by a control panel halt or a console message. 1 A spare track can then be substituted for
the bad track and file data (if any) transferred from the bad track to the substitute track; in addi-
tion, when data is transferred, the contents and header area of any record for which a read error
was detected are printed out, as accurately as possible, for the user's information. Once a
spare track has been established as the substitute for a bad track, the system's logical and physi-
cal I/O control can subsequently process the file containing that bad track, automatically using

the substitute track instead.

Advantages of Track Substitution

The methods of dealing with bad tracks prior to track substitution capability were often
time consuming. The file in which a bad track occurred had to be unloaded (if possible), deallo-
cated, reallocated so as not to include the bad track, and finally reloaded. A bad track in a
critical area caused special difficulty. If the bootstrap track was bad, the volume could not be
used as a system residence volume (because it could not be bootstrapped). If either the volume
label track or any track in the volume directory was bad, the volume could not be used at all.
With track substitution capability, however, the occurrence of a bad track is of little significance

to the usability of a volume.

1
Exceptions to this rule are noted in documentation of individual system programs.
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Preparing the Volume for Track Substitution

Bad track handling capability is an integral part of the operating system software, but its
use is dependent on the method of preparation of the individual mass storage volume. In order to
substitute spare tracks for bad tracks on a volume, the volurne must have been processed to
create that capability, either initially by Volume Preparation C or by Volume Modification D at

some time after initial volume preparation.

THE TRACK SUBSTITUTION FILES: *BADTRACKS AND *VOLSPARES

When the track substitution capability has been created on a mass storage volume, that
volume differs from other volumes in that it contains two additional files: the bad tracks file
(named *BADTRACKS) and the spare tracks file (named *VOLSPARES). The *BADTRACKS
file contains a permanent list of all bad tracks ever encountered and declared on the volume.

The *VOLSPARES file consists of all the tracks available for use as substitutes for bad tracks.

Each data item in the *BADTRACKS file contains the address of a bad track and the ad-
dress of its assigned substitute track in the*VOLSPARES file, as well as certain status informa-
tion. The two files are normally allocated together in a single unit of allocation of standard size
and location by Volume Preparation C or Volume Modification D, although, if necessary, the

user can select a different size or location for that unit of allocation.

*BADTRACKS File

The *BADTRACKS file is a standard sequential file. Once it is created by Volume Prep-
aration C or Volume Modification D, it can be deallocated, allocated, loaded, or unloaded like
other sequential files. The user, however, need not ordinarily process the *BADTRACKS file
directly, since it is used primarily for reference by the system software. For example, after
each run of Volume Modification D, for whatever purpose, the user receives a printer listing of
all known bad tracks on the volume and their assigned substitutes, as derived from the latest up-

dated contents of the *BADTRACKS file.

*VOLSPARES File

The *VOLSPARES file is a file of nonstandard organization. It cannot be processed by
file-oriented programs, including File Support C and Logical I/O C. Since each utilized track
in the *VOLSPARES file is a substitute for a bad track in some other file, the contents of the
*VOLSPARES file are fully accessible by logical references within the files containing the bad

tracks for which the utilized tracks were originally substituted.
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Encountering a Bad Track

When an uncorrectable read error occurs on a mass storage volume, the system has by
definition encountered a bad track. The response of the software varies from program to pro-
gram and also depends on whether the user has elected to include track substitution capability on

the volume involved.

In an environment without track substitution capability (that is, on a volume for which no
*BADTRACKS and *VOLSPARES files have been created) the system executes a standard periph-
eral device condition halt or console message to indicate a read error, the peripheral control
unit number, and the device number. In addition, the cylinder and track address of the bad track
is available to the user in the supplementary list. (In Volume Preparation C, a write error is
indicated, and the printer lists the message: CYL nnn TR nnn ERROR.) See Table B-1 for the

location of the bad track address in the supplementary list.

When a bad track is encountered in an environment where track substitution capability has
been elected, a substitute track can be assigned or established for the bad track. A substitute
track is assigned to a bad track that is not part ofafile on the mass storage volume. A substitute
track is established for a bad track that is part of a file on the mass storage volume. Volume
Preparation C automatically assigns a substitute track from the *VOLSPARES file, updates the
*BADTRACKS file, and continues surface checking the newly formatted volume; at the end-of-run,

the printer lists the addresses of any bad tracks encountered and all substitute tracks.

When a bad track is encountered during allocation of a file, and track substitution capabil-
ity exists, the allocate function automatically establishes a substitute track for the bad track;
the process of establishing a substitute track is defined and described below under the next

heading.

When a bad track is encountered while running other system programs or user programs
together with Logical I/O C, a peripheral device condition halt or console message is produced
to indicate a read error, the peripheral control unit number, and the device number. In addition,
the address of the bad track is contained in the supplementary list. The cylinder, track, and
record address is given as three 2-character binary numbers. (For Volume Preparation C,
Volume Modification D, and Disk/Tape Gopy C, the bad track address is given in two 3 -charac-

ter decimal numbers indicating cylinder and track.)
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Table B-1, Mass Storage Peripheral Device Error Information
(Supplementary list begins at location A+l, Cylinder
and track address of bad track is shaded,)
A-A.ddress Volume ) Voluln?e ] Mass Storage Disk/Tape ;—:’:;‘;:: il/g:.‘;i-le A-Address
i:g:::: Preparation C Modification D Sort C Copy C Gram Develop- iegisﬁter
ment Subsystem ocation
A response response response response response A
A+l specific code specific code specific code specific code specific code A+l
A+2 pcu A+ 2
A+3 device A+3
A+ 4 volume name volume name pack input volume name A+t 4
A+S 6 characters 6 characters ne ¢ 6 characters file name A+5
AtS {alphanumeric) {alphanumeric) (alphanumeric) 10 characters At6
(alphanumeric)
A+ 7 A+7
A+8 device type code A+8
A+ 9 volume serial number volume serial number record pcu At9
A+10 6 characters 6 characters 2 characters device A+ 10
(alphanumeric) {alphanumeric) {binary)
A+ 11 pack A+ 11
A+12 relative A+ 12
volume number
A+13 A+13
A+ 14 pecu pcu output volume name volume name At 14
A+t15 device device 6 characters 6 characters A+15
A+ 16 pack (alphanumeric) (alphanumeric) A+ 16
A+17 cylinder A+17
A+18 3 characters device type code A+18
{decimal)
A+ 19 ’ s pcu pcu At 19
A+ 20 track " irl(:k device device A+ 20
A+ 21 3 characters ,;ﬁychaiac‘te.rs' pack pack A+ 21
{decimal} - {decimal)
A+ 22 eylinder. At22
A+ 23 ’ A+ 23
A+ 24 file name (if any) A+ 24
A+ 25 10 characters A+ 25
(alphanumeric) S
A+ 26 .3 cHardcters A +26
- {deeimal)
A+ 27 2 characters A+ 27
(binary)
Etc file name (if any)
10 characters Etc.

{alphanumeric)

‘d XIANJddVY

STENAIDOTd DNITANVH JdOVYL avd
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Establishing a Substitute Track in a File

When a bad track occurs within the area of allocation for a file, the spare track substituted
for it is said to be established. Establishing a substitute is accomplished automatically at alloca-

tion time by File Support C, or by Volume Modification D after a file has been allocated.

Establishment of a substitute track in a file involves (1) linking the substitute track to the
track that follows the bad track in the file; (2) formatting the substitute track in accordance with
the file's allocation parameters; (3) entering the name of the file containing the bad track, and
the addresses of the bad track and the substitute track, into an item in the *BADTRACKS file;
(4) writing onto the bad track a bad-track track-linking record (TLR), which points to the sub-
stitute track; and (5) setting a field in the volume directory (character position 15 of the file's

*VOLDESCR* entry) to indicate the presence of bad tracks in the file.

A substitute track can be established by the allocate function of File Support C when a bad
track is encountered during allocation or by Volume Modification D when the user submits a
Track statement declaring-the cylinder and track address of each bad track encountered in a file

after allocation.

When Volume Modification D establishes a substitute track, it also transfers all records
containing file data from the bad track to the sustitute track; in addition, the header area and
contents of any record for which a read error is detected are printed out as accurately as possi-
ble for the user's inspection. At the end-of-run, Volume Modification D also produces a printer

listing of all known bad tracks and all substitute tracks on the volume.

During allocation, of course, there is no data to be transferred from a bad track to its

substitute, since the file has not yet been loaded.

All software of the Mod 1 (MSR) Operating System can process any file containing bad tracks

if substitutes have been established for them by the allocate function or by Volume Modification D.

FILE ORGANIZATION RESTRICTIONS ON ESTABLISHING SPARE TRACKS

In order to establish a substitute for a bad track, the file containing the bad track must
have been allocated with an integral number of blocks per track. In addition, if*a bad track is
encountered in an indexed sequential file, no substitute can be established for it if the bad track
is (1) the last track of the general overflow area, (2) the last track of the cylinder overflow area
of any cylinder, or (3) the last track of the prime data area of any cylinder. If any of these re-
strictions applies, the bad track is not assigned a substitute track, the substitute is not estab-

lished in the file, and a halt or console message occurs. (If control panel 1/O is used, the
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B-address register value 5455 appears during allocate and the value 6553 appears during Volume
Modification D. If console I/O is used, the following message appears for both programs: FILE

CANNOT CONTAIN BAD TRACKS.) The halt or console message indicates that the file cannot

have a substitute track established for the bad track without reallocation. If this condition occurs

during allocation, the file must be deallocated before any further processing of the volume(s)

involved.

DEALLOCATING A FILE AFTER SUBSTITUTE TRACKS HAVE BEEN ESTABLISHED

When a file containing bad tracks with established substitute tracks is deallocated, the bad
tracks remain assigned to their respective substitute tracks. However, the file's name is re-
moved from each entry in the *BADTRACKS file and the status field in those entries is set to in-

dicate that the bad track is not contained within a file.

BAD-TRACK TRACK-LINKING RECORD (TLR)

When a substitute track is established for a bad track, the Volume Modification D or allo-
cate program writes at least one readable bad-track TLR onto the bad track, linking it to the
substitute track. Thus, subsequent references to the bad track will be automatically routed to
the established substitute track by the system programs, In the event of gross physical abuse to
the magnetic surface of a disk during handling or storage, it is conceivable that no readable bad-
track TLR could be written. It is highly unlikely that this situation will ever occur during the
normal life of any mass storage volume; if it should, however, a standard peripheral device
write error halt or console message results and the printer produces the following message:

CYL nnn TR nnn UNUSABLE.

CONSIDERATIONS IN PROCESSING A VOLUME USING TRACK SUBSTITUTION

The user gains the advantages of track substitution capability without having to make fun-
damental alterations in his programs or previous operating procedures. In some cases, the

following suggestions, if followed, will prove helpful.

Direct Access Files

Some difficulty may arise from the use of absolute bucket addressing in a direct access
file that contains bad tracks. The mass storage address that can be obtained from the Logical
1/0 C communications area may be the address of a substitute track and, if so, cannot be re-

turned to Logical I/O C as the absolute address of a bucket in the file.
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APPENDIX B, BAD TRACK HANDLING PROCEDURES

Files ContaininiMass Storage Address Information

Occasionally, file items include fields that contain the mass storage address of another
item in the file or of another file, If track substitution capability is to be used on files of this
type, the addresses of these items should be calculated rather than retrieved from the mass

storage address register.

Substitute Bootstrap File

If the bootstrap track (cylinder 000, track 000) of a volume is bad, a substitute bootstrap
file can be created by a Track statement to Volume Preparation C or Volume Modification D.
Volume Preparation C automatically creates the substitute bootstrap file if the bootstrap track
is found to be bad during initial volume preparation. The substitute bootstrap file occupies a
single track on cylinder 000, If a substitute bootstrap file is established by a Track statement
on an existing system volume, Bootstrap Generator C should be rerun to insure the validity of

the bootstrap information,

Backup Procedures for the *BADTRACKS File

The information contained in the *BADTRACKS file is critical to the continued successful
processing of the mass storage volume and must therefore be protected against possible data
loss, as could occur for example if a track in the *BADTRACKS file itself became bad. The
*BADTRACKS file cannot, by system definition, contain any bad tracks. The following para-
graphs describe measures that can be taken to protect the highly critical contents of the *BAD-
TRACKS filé€,

UNLOADING THE *BADTRACKS FILE

The *BADTRACKS file can be unloaded by File Support C to any storage medium available
to that program., Backup of the contents of the file can be obtained by periodically unloading the
file to tape or cards., (If this backup procedure were performed after each run in which a change
in the contents of the *BADTRACKS file has occurred, the data on the backup medium would pos-

sess 100 percent validity at all times,)

RE-CREATING THE *BADTRACKS FILE

If a track in the *BADTRACKS file becomes bad, the file must be moved to another area
of the mass storage volume where good tracks exist. The *BADTRACKS file itself normally
occupies not more than two tracks on the volume, using the standard size unit of allocation,
(The *VOLSPARES file occupies the bulk of the three cylinders allotted to the track substitution

files in the standard unit of allocation,)
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Deallocating the *BADTRACKS File

The *BADTRACKS file can be deallocated in exactly the same manner as any data file on
the volume. Before deallocation is performed on this file, however, a halt or console message
occurs to prevent inadvertent removal of the file. An appropriate response can be made to di-

rect the system to perform the deallocation.

Allocating the *BADTRACKS File
The *BADTRACKS file is always initially created (at the same time as *VOLSPARES) by
zither Volume Preparation C or Volume Modification D. It can be re-created, following deallo-

cation, by the allocate function. There are several special considerations when allocating *BAD-

TRACKS, as follows:

1. The *VOLSPARES file must already exist on the volume.
2, The file name *BADTRACKS must be specified in the File statement.
3. The file organization specified in the File statement must be '"'sequential. "
4, No password may be specified.
5. None of the parameters of the Size statement may be specified.
6. Only one pair of FROM and TO parameters (one unit of allocation)
may be specified in the Units statement.
7. Only one Units statement may be specified.

If any of the above requirements is not met, a halt or console message occurs and alloca-
tion will not be performed. The appropriate values for item size and record size for the *BAD-

TRACKS file will be set up by File Support C.

Loading the *BADTRACKS File
After the *BADTRACKS file has been moved to another area of the mass storage volume by
use of the deallocate and allocate functions, the data on the backup storage medium can be loaded

into the file by the load function of File Support C.
Prior to actually loading data into the *BADTRACKS file, a halt or console message occurs
to warn the operator and prevent inadvertent destruction of the file's data. An appropriate re-

sponse can be made to direct the system to continue and to load the file.

The Map Function

When using the DESCR or EXPIRED options of the File Support C map function, the printed

description produced for each file on the volume indicates whether that file contains bad tracks.
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BAD TRACK HANDLING PROCEDURES FOR VOLUME PREPARATION C

The user must give special attention to the subject of bad tracks on a mass storage volume
that is being prepared by Volume Preparation C. Before Volume Preparation C is run, the user
may be aware that one or more bad tracks exist on the volume to be prepared. In addition, while
Volume Preparation C is formatting the volume in question, one or more bad tracks (previously

unknown) may be encountered on the volume.

Before running Volume Preparation C, the user must decide whether he wants it to assign

substitutes for bad tracks on the volume.

Track Substitution Not Requested

If the user does not wish Volume Preparation C to assign substitutes for bad tracks on the
volume, he merely creates a job control file as instructed in Section II of this manual. If a bad
track is encountered on the volume during formatting, a halt or console message occurs. In ad-
dition, the address of the bad track is given by the following message, which appears on the

printer: CYL nnn TR nnn ERROR (nnn is a decimal value).

If desired, the user can achieve the track substitution capability at a later time by running
Volume Modification D (see Section VII of this manual),

NOTE: When allocating files to a volume that does not contain *BADTRACKS
and *VOLSPARES files, the user must be careful not to include in the
units of allocation any bad tracks that have not been assigned substitutes.

Track Substitution Requested

When the user wishes Volume Preparation C to assign substitutes for bad tracks on the

volume, he must include the appropriate special values in the job control file.

1. The spares parameter must be included (with an appropriate value) to
create the *BADTRACKS and *VOLSPARES files.
2. The FROM and TO parameters are used only when the *BADTRACKS

and *VOLSPARES files are to be created in a nonstandard area. (In
this case, the spares parameter must have the value SPARES = RELOCATE,.,)

3. A Track statement may be used to declare a bad track, known to the user
before the run, for which a substitute is requested. Track statements
are especially useful when the entire volume is not to be surface checked
by formatting (because substitutes will not be assigned for bad tracks in the
unformatted area unless these bad tracks are declared in Track statements).

See '"Job Control Language Supplement, ' later in this appendix, for a complete description of
job control language elements specific to bad track handling during Volume Preparation C.
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When the *BADTRACKS and *VOLSPARES files have been created on the volume during
Volume Preparation C, track substitution occurs automatically, as follows:

1. A substitute track is assigned for every bad track declared in a
Track statement.

2. A substitute track is assigned for every bad track encountered in the
area formatted during the run.

No halt or console message occurs when a substitute is assigned for a bad track.

Just before end of run, the printer lists (1) each bad track declared in a Track statement,
(2) each bad track encountered in the formatted area, and (3) all substitute tracks. This printer

listing is called the list file.

Special Situations

SITUATION 1

A special situation exists if Volume Preparation C is being run without the track substitu-
tion capability (no spares parameter has been included in the job control file) and a bad track is

encountered in one of the following areas:

1. The bootstrap track,
2. The volume label track, or
3. A track in the volume directory.

If any of these tracks is bad, a halt or console message occurs. If the volume label track
or a track in the volume directory is bad, Volume Preparation C must be run again with the
spares parameter included in the job control file to create the *BADTRACKS and *VOLSPARES
files. A substitute track can then be assigned for the bad track when it is encountered during
this run (or the bad track can be declared in a Track statement). If the bootstrap track is bad,

Volume Preparation C can be run again, as described above.

If no substitute track were provided for a bad bootstrap track, the volume could not be used

as a system residence volume (because the volume could not be bootstrapped).

If no substitute were provided for a bad volume label track or a bad track in the volume

directory, the volume could not be used.

SITUATION 2

Track substitution is not possible for a bad track in the * BADTRACKS file; therefore, a

1
Volume Preparation C formats and surface checks either the entire volume or only certain
critical tracks. See the "Surface-Check Parameter' in Section II of this manual.
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bad track in the *BADTRACKS file cannot be declared in a Track statement. If a bad track is en=-
countered in the *BADTRACKS file during formatting of the volurme, a halt or console message

occurs.

Volume Preparation C must be run again to relocate the *BADTRACKS and *VOLSPARES
files. The spares parameter must have the value SPARES = RELOCATE,.) A pair of FROM and

TO parameters must follow the spares parameter.

SITUATION 3
Track substitution is not possible for any unusable track on the volume. '"Unusable' means
that the track surface is bad and not even one bad-track track-linking record can be read. (It is

very unlikely that any track will ever be unusable. )

If any of the tracks mentioned in '"Situation 1" is unusable, the result is the same as if the

track were bad and no substitute track were provided (see the last two paragraphs of ""Situation 1").

If a track in the *BADTRACKS file is unusable, the result is the same as if the track were

bad (see 'Situation 2"),
If any other track on the volume is unusable and *BADTRACKS and *VOLSPARES files have
been created, the following message appears on the printer: CYL nnn TR nnn UNUSABLE (nnn is

a decimal value).

Job Control Language Supplement

The following elements of job control language exist to assist the user in handling bad
tracks during Volume Preparation C. These elements - the spares parameter, the FROM and
TO parameters, and the Track statement - form a supplement to the job control language for
Volume Preparation C described in Section II of this manual. The placement of these elements

in the job control file is illustrated in Figure B-1.

SPARES PARAMETER
The spares parameter must be included in the job control file when the user desires to have
Volume Preparation C create the *BADTRACKS and ¥*VOLSPARES files. The spares parameter

can appear anywhere in the Volume statement,
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Figurje B-1. ' Placement of Supplementary Elements in Job Control File

If the user specifies the value SPARES = YES, the *BADTRACKS and *VOLSPARES files
will be created in a standard area on the volume. If the user specifies the value SPARES =
RELOCATE, the *BADTRACKS and *VOLSPARES files will be created in an area specified by
the user in a pair of FROM and TO parameters. (When the RELOCATE option is specified, the

spares parameter must be followed by a pair of FROM and TO parameters,)

The form of the spares parameter is shown below.

YES
SPARES = { NO ,

RELOCATE

YES = A *BADTRACKS and a *VOLSPARES file are to be created in a standard
area on the volume being prepared. The two files will occupy all of the
tracks in the following standard areas.

Device Type Cylinders

155 200 - 202

258 101 - 103

259, 273, 259A, 259B 200 - 202
261, 262 125 ~ 127
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NO = The *BADTRACKS and ¥*VOLSPARES files are not to be created.

RELOCATE = A *BADTRACKS file and a ¥*VOLSPARES file are to be created in
an area specified by the user. This option may be used if these files
cannot be created in the standard area. The RELOCATE option must
be followed immedijately by a pair of FROM and TO parameters.

Default assumption: NO

FROM AND TO PARAMETERS

A pair of FROM and TO parameters is used only when the RELOCATE option has been
specified in the spares parameter. The pair of FROM and TO parameters enables the user to
designate the area on the volume where the *BADTRACKS and ¥*VOLSPARES files are to be
created. The pair of FROM and TO parameters must immediately follow the spares parameter

in the job control file (as shown in Figure B-1).

The form of this parameter is shown below.

FROM = (ccc, ttt), TO = (ccc, ttt),

ccc = The cylinder address, in decimal, where leading zeros are not
required,

ttt = The track address, in decimal, where leading zeros are not re-
quired. The first track on each cylinder is numbered zero.

The pair of FROM and TO parameters specifies that the *BADTRACKS and *VOLSPARES
files are to occupy the following area of the mass storage volume: all the tracks from the track
stated in the FROM parameter to the track stated in the TO parameter (inclusive) on each cyl-
inder from the cylinder stated in the FROM parameter to the cylinder stated in the TO parameter

(inclusive).

The area desighated by a pair of FROM and TO parameters can be as large as the user de-
sires or as small as two tracks (one track for the ¥*BADTRACKS file and one for the *VOLSPARES
file). The user-designated area can be located anywhere on the volume except where it would
conflict with the bootstrap track, the substitute bootstrap track, the volume label, or the volume

directory.

TRACK STATEMENT
A Track statement can be used to indicate the address of a bad track for which a substitute
is to be made. When a Track statement is used, the address of the bad track must be known

before Volume Preparation C is run.
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The use of Track statements requires that the ¥*BADTRACKS and *VOLSPARES files be
created by Volume Preparation C.

A separate Track statement is required for each bad track that the user wishes to declare.l
Any number of Track statements may be included, but they must follow all other job control

statements of Volume Preparation C.
The format and placement of the Track statement are shown in Figure B-1. The cylinder
and track address of each bad track (ccc, ttt,) is expressed in decimal numbers: leading zeros

are not required.

Operator Communication and Control Supplement

The following halts and console messages are related to conditions involving bad or un-
usable tracks when Volume Preparation C is being run. The user should also note the pp2d halt
(specific code 10) in Table 2-5 and the WRITE ERROR console message (specific code 8) in
Table 2-8: both tables appear in Section II of this manual.

CONTROL PANEL HALTS

Table B-2. Supplementary List of Halts Specific to Volume Preparation C

B-Address
Register
Contents Condition Operator Action!

6502 There is a bad track in the E = exit to the Supervisor.
*BADTRACKS file. (The
*BADTRACKS file must be
relocated.)

6503 The volume label track or a E = exit to the Supervisor.
track in the volume directory
is unusable.2 (The volume
cannot be used.)

6504 The bootstrap track (cylin- A = accept the condition
der 000, track 000) is un- and continue prepa-
usable, 2 (The volume can- ration of the volume.
not be used as a system . .
residence volume; i.e., it E = exit to the Supervisor,
cannot be bootstrapped. )

1The user is not required to include a Track statement to declare a bad track if that track is in
an area that is to be formatted by Volume Preparation C. When the bad track is encountered
during formatting, a substitute track will be assigned for it (if the *BADTRACKS and
*VOLSPARES files have been created),
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Table B-2 (cont). Supplementary List of Halts Specific to Volume Preparation C

B-Address
Register
Contents Condition Operator Action!
6506 An attempt is being made to E = exit to the Supervisor.

process a Track statement,
but the *BADTRACKS and

*VOLSPARES files have not
been created on the volume.

1The operator enters the appropriate response character and presses RUN
(A. = 218, E = 258).

2"Unusable” means that the track surface is bad and not even one bad-track track-
linking record can be read. (Itis very unlikely that any track will ever be unusable.)

CONSOLE MESSAGES

Table B-3. Supplementary List of Messages Specific to Volume Preparation C

Typewriter Message Condition Operator Actionl
BAD TRACK IN There is a bad track in the E = exit to the Supervisor.
*BADTRACKS FILE *BADTRACKS file. (The

*BADTRACKS file must be
relocated,)

UNUSABLE TRACK The volume label track or a E = exit to the Supervisor.
IN DIRECTORY OR track in the volume directory
LABEL is unusable. 2 (The volume
cannot be used.)
UNUSABLE BOOT- The bootstrap track (cylinder A = accept the condition
STRAP TRACK 000, track 000) is unusable, 2 and continue prepa-
(The volume cannot be used as ration of the volume.

a system residence volume;

i, e,, it cannot be bootstrapped. ) E = exit to the Supexvisor.

*BADTRACKS NOT An attempt is being made to E
ON VOLUME process a Track statement, but
the *BADTRACKS and
*VOLSPARES files have not
been created on the volume.

exit to the Supervisor.

1The operator types the appropriate alphabetic response character and presses the

space bar.

2
"Unusable' means that the track surface is bad and not even one bad-track track-
linking record can be read, (It is very unlikely that any track will ever be
unusable. )
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BAD TRACK HANDLING PROCEDURES FOR MASS STORAGE SORT C

The presence of bad tracks inany of the volume areas used for work files by Mass Storage Sort C

slightly alters the calculations involved in determining whether to use single or double buffering.

Table

Table B-4. Disk Table (Bad Tracks Present on Type 155, 258,
259, 273, 259A, or 259B Disk Pack Drives)

Column A Column B
Data
Characters Records
Per Block Per Block
241 1
741 3
1,241 5
3,741 15

Table B-5. Disk Table (Bad Tracks Present
on Type 261 or 262 Disk Files)

Column A Column B
Data
Characters Records
Per Block Per Block
. 241 1

491 2

741 3
1, 241 5
1,491 6
2,491 10
3,741 15
7,491 30

When the work files are on Type 155, 258, 259, 273, 259A, or 259B Disk Pack Drives, use
B-4., When the work files are on Type 261 or 262 Disk Files, use Table B-5, Select from

column A of the appropriate disk table the least value that is greater than or equal to the sort-

item size (SIS). Let that value be represented by PBS (physical block size).

Using the PBS value determined from Table B-4 or B-5, refer to Appendix A to calculate

whether single or double buffering will be used. (In Appendix A, Table A-1 or A-2 is used to

determine the PBS, based on the assumption that there are no bad tracks present within the

work files.)

BAD TRACK HANDLING PROCEDURES FOR DISK/TAPE COPY C

The following paragraphs describe Disk/Tape Copy C procedures when *BADTRACKS and

*VOLSPARES files are present.

1/5/70
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Disk-to-Tape Copy — Track Substitution on Input Disk
If the input mass storage volume contains *BADTRACKS and ¥*VOLSPARES files and track

substitution has occurred for one or more bad tracks in an area to be copied, the following
action takes place (regardless of the copy method): when a bad input track is encountered, data
is copied from the substitute track designated by the bad-~track track-linking record (TLR) on
the bad track., Header areas on the output tape record are modified to show the address of the
bad track itself; thus, the output tape record is written as if no bad tracks existed on the input

mass storage volume.

Tape-to-Disk Copy — Track Substitution on Output Disk

When *BADTRACKS and *VOLSPARES files exist on the output mass storage volume, the
following action occurs: before data is copied to it, each output disk track is searched for a
bad-track TLR. If none is found, the input data is copied to the output disk track. If, however,
an output track contains a bad-track TLR, the input data is copied to the substitute track indi-
cated by the bad-track TLR. (The bad-track TLR presumably links to a substitute track in the
*VOLSPARES file.) No halt or console message occurs but a BAD TRACK TLR message

appears on the printer,

PRECAUTION

When file data is copied to a substitute track on an output disk (because the intended output
track was bad), the *BADTRACKS file must reflect the file-related status of the bad track. If
the file-related status of a bad output track has not already been established by allocate or

Volume Modification D, the user must follow one of the procedures outlined below.
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Procedure A

1. Run Volume Preparation C or Volume Modification D for the output disk,
including the spares parameter to create the *BADTRACKS and
*VOLSPARES files. (If *BADTRACKS and *VOLSPARES files already
exist on the output disk, this step can be omitted, )

2. Allocate to the output disk all files involved in the copy. 1 (The file-
related status of each bad track is now established.,)

3. Perform a tape-to-disk copy run, copying from the tape all desired areas
except the volume directory and the *BADTRACKS and *VOLSPARES files.

Procedure B
1
1, Allocate to the output disk all files involved in the copy.

2. Run Volume Modification D for the output disk, including (1) a spares
parameter to create the ¥*BADTRACKS and *VOLSPARES files and
(2) 2 Track statement for each bad track. (The file-related status
of each bad track is now established,)

3. Perform a tape-to-disk copy run, copying from the tape all desired
areas except the volume directory and the *BADTRACKS and
#*VOLSPARES files.

Disk-to-Disk Copy
TRACK SUBSTITUTION ON INPUT DISK

The procedure is the same as that described under "Disk-to~-Tape Copy" except that the

output volume is mass storage.
TRACK SUBSTITUTION ON OUTPUT DISK
The procedure is the same as that described under "Tape-to-Disk Copy' except that

the input volume is mass storage.

Suggested Method for Creating Disk Backup With Track Substitution Capability

The following procedure is suggested when the user desires to create disk backup with

track substitution capability.

1See also '"Precautions When Using Disk/Tape Copy C'" in Section VI if the copy-by-rectangle
method is to be used.
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PHASE 1 — CREATING A BACKUP TAPE

Perform a disk-to-tape copy run using the copy-by~rectangle method. (The input disk is
the volume for which backup is desired.) Specify two (or more) pairs of FROM and TO parame-
ters in the Input Volume statement: the first pair must delimit only the input volume directory,
the second (and any subsequent) pair must delimit only the input disk area for which backup is
desired. (No portion of the *BADTRACKS and *VOLSPARES files is to be included in the area
delimited by the pairs of FROM and TO parameters. )

PHASE 2 — COPYING FROM THE BACKUP TAPE TO AN OUTPUT DISK

1. Perform steps 1 through 3 outlined for "Procedure A' under '"Tape-to-Disk
Copy. "
2. Perform a tape-to-disk copy run, copying to the output disk the second (and

any subsequent) rectangle copied to the backup tape in phase 1, above.
{The volume directory of the original input disk has been copied to the
output disk by step 2 of Procedure A.)
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COMPUTER GENERATED INDEX

1CYLINDER

258

262

2A
28

DELYAED EXECUTION OF MERGE 1=-CYLINDER PHASE. 4=Té6

DISK TABLE (TYPE 258s 2594 273+ 259A, AND 2598 DISK PACK
DRIVES)s Ae3

DISK TABLE (BAD TRACKS PRESENT ON TYPE 2584 259 273
259A OR 2598 DISKPACK DRIVES)s B~16

MAXF VALUES FOR TYPE 2584 259+ 2734 259A AND 2598 DISK
PACK DRIVES. 2-6

DISK TABLE (TYPE 258, 259, 273, 259A+ AND 259B DISK PACK
DRIVES)e A=3

DISK TABLE (BAD TRACKS PRESENT ON TYPE 2584 259, 273,
259A+ OR 259B DISKPACK DRIVES), 8«16

DISK TABLE (BAD TRACKS PRESENT ON TYPE 258 259+ 273,
259A+ OR 259B DISKPACK DRIVES), B=-l6

DISK TABLE (TYPE 258, 259+ 2734 259As AND 2598 DISK PACK
DRIVES)e Ae3

DISK TABLE (BAD TRACKS PRESENT ON TYPE 2584 259+ 273.
259A» OR 2598 DISKPACK DRIVES)e B-1l6

DISK TABLE (TYPE 258e 2594+ 273+ 259A4 AND 259B DISK PACK
DRIVES)e A=3

MAXF VALUES FOR TYPE 258+ 259+ 273+ 259A AND 2598 DISK
PACK DRIVES. 2-6

MAXF VALUES FOR TYPE 258s 2599 273+ 259A AND 259B DISK
PACK DRIVESe 2=6

MAXF VALUES FOR TYPE 258 259+ 273y 259A AND 2598 DISK
PACK DRIVESe 2=6

DISK TABLE (TYPE 261 AND 262 DISK FILES). A=4
DISK TABLE (BAD TRACKS PRESENT ON TYPE 261 OR 262
FILE)s B=l6

MAXF VALUES FOR TYPE 261 AND 262 DISK FILES.

DISK
2=6

DISK TABLE (BAD TRACKS PRESENT ON TYPE 261 OR 262
FILE)s B~l6

DISK TABLE (TYPE 261 AND 262 DISK FILES). A=4
MAXF VALUES FOR TYPE 261 AND 262 DISK FILESe.

DIsK

2~6

DISK TABLE (TYPE 258+ 259+ 273+ 259Ay AND 259B DISK PACK
DRIVES)s A-3

DISK TABLE (BAD TRACKS PRESENT ON TYPE 258 259+ 273
259Ay OR 259B DISKPACK DRIVES)s B=-l16é

MAXF VALUES FOR TYPE 258 259 273y 259A AND 2598 DISK
PACK DRIVESe 2«6

EXAMPLE 2A - DISK=TO-TAPE COPY, 6-17

EXAMPLE 2B = TAPE=-TO=DISK COPY. 6-17

ACCEPTABLE

MAXIMUM ACCEPTABLE SORT=-ITEM SIZEe 4=43

ACCESS
ADDING

DIRECT ACCESS FILES. B-6
ADDING AN ITEM.
ADDING AN ITEM,
ADDITIONAL USABLE
ADDITIONAL USABLE
ADDITIONAL USABLE
ADDITIONAL USABLE
ADDITIONAL USABLE
ADDITIONAL USABLE EQUIPMENT.
ADDITIONAL USABLE EQUIPMENT, 3=~2

CONTENTS OF ITEM ADDRESS APPENDED TO SORT ITEM,
CONTROL ADDRESS FOR BOOTSTRAP ROUTINEs 3«3
DEVICE ADDRESS FOR WRITING BOOTSTRAP RUUTINE, 3=3
FILES CONTAINING MASS STORAGE ADDRESS INFORMATION,

4=t

4=73
EQUIPMENT .
EQUIPMENT,
EQUIPMENT .
EQUIPMENT,
EQUIPMENT,

7=2
6=2
5=1
4=3
2-2
4=3

4=50

B-7

ALLOCATED

ALLOCATING THE #BADTRACKS FILE, B~8

BAD TRACKS WITHIN AN ALLOCATED FILEs 7=4

BAD TRACKS NOT WIHTIN AN ALLOCATED FILE.

FILE ALLOCATION. 4=68

POSSIBLE NUMBER OF SORT ITEMS IN UNIT OF ALLOCATION,
4ubrty

UNITS OF ALLOCATION,
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