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REVISION DESCRIPTION
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PREFACE

—

The Network Operating System (NOS) was developed by Control Data Corporation to provide network
capabilities for time-sharing and transaction processing, in addition to local and remote bateh processing,
on the CONTROL DATA® CYBER 170 Series; CDC® CYBER 70 Series, Models 71, 72, 73, and 74
Computer Systems, and CDC 6000 Series Computer Systems.

CONVENTIONS

Extended memory for the CYBER 170 Model 176 is large central memory extended (LCME). Extended
memory for all other NOS computer systems is extended core storage (ECS) or extended semiconductor
memory (ESM).

In this manual, the aecronym ECS refers to all forms of extended memory unless otherwise noted.

However, in the context of a multimainframe environment or distributive data path (DDP) access, model
176 is excluded.

Programming information for the various forms of extended memory can be found in the COMPASS
Reference Manual and in the appropriate computer system hardware reference manual. Hardware
descriptions of the various forms of extended memory can be found in the following manuals.

Control Data Publication Publication Number
Extended Semiconductor Memory Hardware Reference Manual v 60455990
Extended Core Storage Reference Manual 60347100
Extended Core Storage II and Distributive Data Path Reference
Manual 60430000
AUDIENCE

This manual contains information required by the site analyst or administrative personnel to perform the
day-to-day maintenance activities required in a normal production environment of NOS.

RELATED PUBLICATIONS

The reader should be thoroughly familiar with the material in the following publications.

Control Data Publication Publication Number
Network Produets
Interactive Facility Version 1 Reference Manual 60455250
NOSO\E"ersion 1 Time-Sharing User's Reference Manual 60435500
NOS Version 1 Operator's Guide 60435600
NOS Version 1 Reference Manual, Volume 1 60435400
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The NOS Manual Abstracts is a pocket-sized manual containing brief deseriptions of the contents and
intended audience of all NOS and NOS product manuals. The abstracts can be useful in determining
which manuals are of greatest interest to a particular user.

Control Data also publishes a Software Publications Release History of all software manuals and revision
packets it has issued. This history report lists the revision level of a particular manual that corresponds
to the level of software installed at the site.

The following publications provide additional information about NOS and its product set that may be
useful to the reader.

Control Data Publication Publication Number

COMPASS Version 3 Reference Manual 60492600
CYBER Loader Version 1 Reference Manual 60429800
CYBER Record Manager Advanced Access Methods Version 2 60499300
Reference Manual

CYBER Record Manager Basic Access Methods Version 1.5 60495700
Reference Manual

CYBER 70 Model 71 Computer System Reference Manual 60453300
CYBER 70 Model 72 Computer System Reference Manual 60347000
CYBER 70 Model 73 Computer System Reference Manual 60347200
CYBER 70 Model 74 Computer System Reference Manual 60347400
CYBER 170 Computer Systems Models 720, 730, 750, 760, and 60456100
176 (Level B) Hardware Reference Manual

CYBER 170 Computer Systems Reference Manual 60420000
Export/Import Reference Manual 60436200
FORTRAN Extended Version 4 Reference Manual 60497800
FORTRAN Version 5 Reference Manual 60481300
Modify Instant 60450200
Modify Reference Manual 60450100
Network Produets

Message Control System Version 1 Reference Manual 60480300
Network Products 60499500

Network Access Method Version 1 Reference Manual

Network Produets 60480000
Network Access Method Version 1
Network Definition Language Reference Manual

Network Products 60455270
Network Terminal User's Instant
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Control Data Publication Publication Number

Network Products 60499600
Remote Batch Faeility Version 1 Reference Manual
Network Products 60480500
Stimulator Reference Manual
Network Produets 80455340
Transaction Faeility Version 1 Reference Manual
Network Products 60455360
Transaction Facility Version 1 User's Guide
NOS Version 1 Applications Programmer's Instant 60436000
NOS Version 1 Batch User's Guide 60436300
NOS Version 1 Diagnostic Index 60455720
NOS Version 1 Installation Handbook 60435700
NOS Version 1 Manual Abstracts 84000420
NOS Version 1 Operator's Guide 60435600
NOS Version 1 Reference Manual, Volume 2 60445300
NOS Version 1 Systems Programmer's Instant 60449200
NOS Version 1 Terminal User's Instant 60435800
Software Publications Release History 60481000
TAF/TS Version 1 Reference Manual 60453000
TAF/TS Version 1 User's Guide 60436500
Text Editor Reference Manual 60436100
Update Reference Manual 60449900
6400/6500/6600 Computer Systems Reference Manual 60100000
DISCLAIMER

NOS and its product set are intended to be used only as described in this document. Control Data cannot
be responsible for the proper functioning of undeseribed features or parameters.

-
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PERMANENT FILE UTILITIES

Five utility processors maintain the NOS permanent file system. They control the dumping and loading
of permanent files, the cataloging of permanent files in the system and on backup storage (archive) files,
and the copying of archived files to a control point.

The utility processors are overlays under the control of the permanent file supervisor (PFS). The PFS
processes the parameters in the utility command and loads the correct processing overlay. The:overlay
interacts with the permanent file utility routine PFU, which manages the catalogs, permits, data
allocation on a device, and the data transfer between device and overlay. Figure 1-1 is an overview of
this procedure.

The names and functions of the pérmanent file utilities follow. Detailed information about the call and
operation of each utility is contained in the following sections.

Utility Description
PFATC Produces a cataloged directory of file information derived from an archive file. .
PFCAT Produces a cataloged directory of file information derived from catalog tracks

on a permanent file device.

PFCOPY Copies files from a backup storage file to a control point.
PFDUMP Dumps files from a permanent file device to a backup storage file. Files created
by this dump can be reloaded by the PFLOAD utility.
PFLOAD Loads files from a backup storage file (ereated by PFDUMP) to a permanent file
device.
DEFINITIONS

The descriptions of the permanent file utilities require some familiarity with the terms whose definitions
follow.

ARCHIVE FILE (TAPE)

The permanent files accumulated on mass storage can be dumped as a whole or in part to a backup tape
(or other type of backup medium) to protect the files from loss in case of a device malfunetion or to free
a device for temporary use during preventive maintenance. Each dump of permanent files is made to a
file called an archive file; each permanent file dumped is called an archived file. Each archive file is a
multirecord file in which each logieal record is an archived file. If two or more archive files are ereated
on one type of backup device, these archive files constitute a multifile archive file (figure 1-2).

The archive file ean be loaded back onto the permanent file system as a whole or in part and ean also be

used to generate reports. The individual archived files can be referenced for selective use. Refer to a
particular utility for more information.
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PERMANENT FILE SUPERVISOR (PFS)

LOADS THE CORRECT OVERLAY FOR
PERMANENT FILE PROCESSING

PFDUMP1 PFLOAD 1 PFCAT{ PFATCY PFCOPY1
OVERLAY FOR OVERLAY FOR OVERLAY FOR OVERLAY FOR OVERLAY FOR
DUMP LOAD FOR DEVICE ARCHIVE COPY TO CP
CATALOG CATALOG
PERMANENT FILE UTILITY (PFU)
PERFORMS VARIOUS UTILITY
FUNCTIONS FOR THE PERMANENT
FILE UTILITY OVERLAYS
Figure 1-1. Functional Overview of the Permanent File Utility Overlays
1-2
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USER INDEX

A 17-bit user index is associated with each user number created on the VALIDUsT file. This index is
entered through MODVAL (refer to User Validation in section 5) with the UI identifier on the user
number input directive (/usernum,FUl=userin) or MODVAL, by default, supplies the next available index.

Whenever a user submits a job, the related user index is placed in the eontrol point area along with the
user number, job name, and other parameters that link hardware, files, and job. The permanent file
manager (PFM) identifies the master device and catalog track for.this user by performing two masking
operations which involve the user index and two sets of device parameters (device mask and number of
catalog tracks) obtained from the mass storage table in CMR. One operation correlates the rightmost
octal digit in the user index (bits 0 through 2) with the bit settings of the deviee mask for each device in
the configuration to determine which device is the user's master device (refer to the device mask
definition). The other operation performs a logical AND between the remaining portion of the index and
the number of catalog tracks on the master device tc determine which track contains the user's catalog
(refer to the catalog track definition).

The lower 3 bits (rightmost octal digit) of the user index are used to group users together into
subfamilies. Each permanent file family consists of eight subfamilies, subfamily 0 through subfamily 7.
Any user whose index ends in 0 belongs to subfamily 0, any user whose index ends in 1 belongs to

subfamily 1, and so forth. The concept of subfamily is important in a Mass Storage Subsystem (MSS)
environment. Refer to section 3 for more information.

DEVICE MASKS

Two. types of deviee masks exist for each device, the device mask (or primary mask) and the secondary
mask.

Device Mask

The device mask is an 8-bit quantity used to-identify the group of users who have the particular device as
their master device; that is, it identifies the device that contains their file catalogs, all their indirect
access files, and possibly some or all of their direct access files. (The assigning of direct access files to
a device is described in the section on secondary masks.)

If bit i is set in the mask of the device, any user whose index ends in i has this device as a master deviece.

Example:

The device identified by the mask 261g is the master device for any user whose index ends in 0, 4, 5, or 7,
because these bits are set in the mask.

7 5 4 0

11011 f{0]0|0}1

TIn this manual, the user validation and accounting files are referred to as VALIDUs, VALINDs, and
PROFILa. Refer to table 5-1 for a list of file names that correspond to the appropriate operating
system levels.
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PERMANENT
FILE SYSTEM

FILE1
FILE2
FILE3

FILE4
FILES

—— DUMP B —

ARCHIVE FILE A
(3 LOGICAL RECORDS)

DUMP A

Figure 1-2. Example of Multifile Archive File Structure

> ARCHIVE FILE B
(2 LOGICAL RECORDS)

FILEA

EOR

FILE2

EOR

FILE3

EOR

EOF

FILE4

EOR

FILES

EOR

EQF

EOF

When masks are assigned by an initialization, the following rules must be observed.

e Within a family the sum of all the device masks must be exactly 377g.

MULTIFILE
ARCHIVE
FILE

e FEach bit position (0 through 7) must be set exactly once for the masks of the devices in one

family.

Example:

For a family of three devices, 221g, 042g, and 114g are valid device masks because their sum is 377g and
each bit is accounted for only once.

10 010 001
60 100 010
01 001 100

221g
042g
114g

11 111 111

If the sum of the device

3778

masks is less than 377g, then at least 1 bit is not set in any of the device masks.
Any user index ending in such a bit-position value does not reference a device. Therefore, if such a user
tries to write a permanent file, the system issues an error message.
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Example:

For a family of four devices, 142g, 020g, 010g, and 204g are not valid device masks because their sum is
less than 377g. Any user whose index ends in 0 would have no master device and could not write a
permanent file.

01 100 010 =142
00 610 000 =020g
00 001 000 =010g
10 000 100 = 204g
11 111 110 =376g

If the sum of the device masks is greater than 377g, then at least 1 bit is set for more than one device
mask. Any user index ending in such a bit-position value references more than one master device.

Example:
For a family of four devices, 212g, 106g, 040g, and 021g are not valid device masks because their sum is

greater than 377g. Bit 1 is set twice, which indicates that any user whose index ends in 1 would have two
master devices, one with mask 212g and one with mask 106g.

10 001 010 =212g

01 000 110 =106g

00 100 00 0 =040g

00 010 001 =021g

11 111 111 401g
1

It is a necessary but not sufficient condition that all masks for one family total 377g. It is possible, but
illegal, that in one family the device masks sum to 377g but that some bit is set in more than one device
mask.

Example:
For a family of three devices, 261g, 115g, and 001g are not valid device masks because bit 0 is accounted

for three times and bit 1 is not set at all. Any user whose index ends in 0 would have three master
devices. Any user whose index ends in 1 would have no master device.

10 110 001 = 26lg
01 001 101 =115g
00 000 001 -=00lg
11 111 101 377
1
1

Secondary Mask

The secondary mask of a device is an 8-bit quantity used to identify groups of users who can place direct
access files on the particular device. If bit i is set in the secondary mask of the device, any user whose
index ends in i can place direct access files on this device.
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Example:

A device whose secondary mask is 072g can contain direct access files of any user whose index ends in 1,
3, 4, or 5, because these bits are set in the mask.

5 4 3 1

06 jojJ1y11|1(0]1}0

0 7 2

Direct access files may or may not reside on a master device, depending on the user index and secondary
mask. The appropriate bit must be set in the secondary mask of the device on which the user's direct
access files are to reside. A direct access file is placed on a valid device with the most space available
unless the user specifies a particular device.

Example:

The following situations ocecur for a device whose mask is 261g and secondary mask is 072g.

e This device is the master device for, and can contain direct access files of, any user whose
index ends in 4 or 5 (bits 4 and 5 are set in both the deviee mask and the secondary mask).

o This device is the master device for, but cannot contain direct access files of, any user whose
index ends in 0 or 7 (bits 0 and 7 are set in the deviee mask but not in the secondary mask).

e This device is not the master device for, but can contain direct access files of, any user whose
index ends in 1 or 3 (bits 1 and 3 are set in the secondary mask but not in the device mask).

e This device is not the master device for, and cannot contain direct access files of, any user
whosoi index ends in 2 or 6 (bits 2 and 6 are not set in either the device mask or the secondary
mask).

Existing direct access files belonging to a special user index [user index whose value is greater than
3777008 (AUIMX)] are exempt from the secondary mask. That is, when such a file is to be defined on or
loaded to a device, the secondary mask of the device is not checked. The analyst can define such a file
on any device in the family and PFLOAD loads such a file to the device from which it was dumped.

There are no restrictions on the number of devices in one family that can have the same bits set in the
secondary mask or regarding the sum of the secondary masks for devices in the same family. The
secondary mask must be a number between 0 and 377g.

Example:

For a family of three devices, 000, 131g, and 326g are possible secondary masks. Any user whose index
ends in 0, 3, 4, or 6 can place direct access files on the device whose secondary mask is 131g. Any user
whose index ends in 1, 2, 4, 6, or 7 can place direct access files on the device whose secondary mask is
326g. No user can place direct access files on the device whose secondary mask is 000. Any user whose
index ends in 4 or 6 can place direct access files on two devices, and any user whose index ends in 5
cannot use direct access files.

00 000 000 = 000g
01 011 001 =131g
11 010 110 = 326g

11 011 111
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MASS STORAGE TABLE

The configuration of mass storage devices currently available to the system is defined by the CMR mass
storage table (MST). Each logical device in this configuration has an entry in this table that contains the

following information. Refer to the NOS Systems Programmer's Instant for the MST format.

Deviece status.

Number of current users.

Number of catalog tracks.

Device mask.

Location of start of permission data.
Location of start of catalog tracks.
Loecation of start of indirect access files.
Interlock status.

Family (pack) name.

Device number.

User number for private auxiliary device.

Available space on device.

Logical description of device.

CATALOG TRACK

A user's catalog track is a track on his master device containing the catalog entries (definition follows)
that -define and specify the location of each permanent file created by any user assigned to that catalog
track. Users are assigned by groups to catalog tracks according to user index and number of catalog
tracks on the master device.

The number of catalog tracks on a device is established when the device is initialized or by default.
Default values are as follows:

Type of Device

Default Number of Catalog Tracks

ECS (DE)

844 (DI, DJ, DK, DL)

885 (DM, DQ)

DDP path to ECS (DP)

Private device
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The number of catalog tracks is always a power of 2; the maximum number is 200g. Therefore, the
possible numbers of catalog tracks on a device are:

1, 2, 4, 10g, 20g, 40g, 100g, 200g
Reducing these numbers by 1 produces the following numbers, referred to as track masks.
0,1,3,7 17g, 37g, 77g, 177g

The track masks in binary form are:

o

[P

et bk ok ek b

[
bk ok ok kb b E

1
1 1
These track masks (except the first one) have all bits set and when bits 3 through 9 of the user index for

a particular user are ANDed with the track mask for his master device, the user's catalog track number
on that device is produced.

Example:

For a family of two devices, the following device masks, number of catalog tracks, and track masks are
valid.

Number of Catalog Corresponding
Device Device Mask Tracks Track Mask
Dev 1 221g or 10 010 001 40g 40g-1=37g or 11 111
Dev 2 156g or 01 101 110 20g 20g-1=17g or 1111

377g 11111 111

A user whose index is 14224 is assigned Dev 1 as his master device because bit 4 (last digit in 14224) is
set in the device mask for Dev 1. Therefore, Dev 1 contains this user's eatalog track.

The binary form of 14224 is 001 100 010 010 100.

Therefore, the catalog track number for this user is 22g (on Dev 1) because the logical AND of bits 3
through 9 of the user index with the track mask for Dev 1 is as follows:

100 010 010

AND 11 111

10 010 or 22

The end of a catalog track is indicated by an EOI on the device. All catalog tracks are linked in the
track reservation table (TRT) and appear as one logical chain. When catalog entries exceed the logical
track, a continuation track is reserved at the end of the catalog track chain in the track reservation
table. The disk linkage bytes for the overflowed track point to the continuation track.

1-8 60455380 E



PERMANENT FILE CATALOG ENTRY

Files in the permanent file system are referenced by dynamically updated permanent file catalog (PFC)
entries on the catalog tracks of master devices. Whenever a user creates a permanent file, a catalog
entry that specifies the characteristics of the file, aceess information about the file, and the location of
the file are entered on a catalog track on the user's master device. As the user modifies the file, the
PFC entry is updated to reflect the modification.

The format of the PFC entry is as follows:

word O

w 0o N O O N W N -

file length // /////1 track l sector
ct I mode I ef I ec | last access date and time
////////////// control modification date and time
pr lbr V/// / utility control date and time
file password ll'///// / Y,
aflags W alt asa
0077777

7,

v

i //// Lttt
000000 7

i
i //////////////// i

L0770 7

user control word

reserved for instailation
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FCLF, FCBT, FCBS

FCRI, FCCD

FCAC, FCMD
Fgg'éol’:('::AhAbFCEF FCEC,
FCKD

FCRS, FCBR, FCFS, FCUD -
FCPW

FCAF, FCAT, FCAA

FCUC
FCIW
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filenam
userin

file length

track
sector
random index

creation date and time

access count

data modification date and time

ct

mode

Permanent file name.
User index of file creator.
Length of the file in PRUs. For direct access files, the
length is determined by the TRT entries for the file.
The permanent file manager (PFM) gets the correct
length from the TRT before returning a catalog entry to
the caller. (Refer to PFM in the NOS Reference
Manual, volume 2.)
Beginning track of the file.
Beginning sector of the file.
Random disk address of first permit sector.
yymmddhhmmss in octal when this file was first entered
on the permanent file system. The year (yy) is biased by
70.
Total number of times this file has been accessed.
yymmddhhmmss in octal when data in this file was last
modified. The year (yy) is biased by 70. For direct
access files this field is updated only when the file is
attached in a modifiable mode.
File category:

0  Private.

1  Semiprivate.

2  Publie.

Mode of access for semiprivate and publie files:

0 Write, read, execute, append, modify, and/or
purge.

1  Read and/or execute.

2  Append.

3  Execute.

4  Negate previous permission.

5  Modify.

6 Read and/or execute, allow modify.

7  Read and/or execute, allow append.
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ef

ec

dn

last access date and time

control modification date and time

pr

br

Error flag:
0 No error.
1 EOI changed by recovery.

Error code:

0 No error.

1 Error in file data.

2 Error in permit entries for file.
3 Error in data and permit entries.
4 Error in file length.

5 Reserved.

6 Reserved.

7 Reserved.

Device number (1 through 77g) of the device on which
the direct access file resides if other than the user's
master device. If the file resides on the master device,
dnis 0.

yymmddhhmmss in octal when this file was last
accessed. The year is biased by 70.

yymmdchhmmss in oectal when this file's control
information (catalog entry and permit record data) was
last modified.

Preferied residencef for this file:

3 Mass Storage Facility (MSF) residence
preferred (PR=M specified by file owner).

4  No preferred residence (PR=N specified by file
owner).

Backup requirement f for this file:

1  Backup required on dump tape (BR=Y specified
by file owner).

2  Backup required on dump tape only if the
eurrent version of the file does not have an
MSF image (BR=MD specified by file owner).

3 Backup on dump tape is not to be done (BR=N
specified by the file owner).

tRefer to Permanent File Control Statements in volume 1 of the NOS Reference Manual for detaxls on

the PR and BR parameters.
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1-12

utility control date and time

file password

aflags

Subsystem code for this file:

0  Null subsystem.

1  BASIC subsystem.

2 FORTRAN subsystem.

3  FTNTS subsystem.

4  Execute subsystem.

5 Batch subsystem.
yymmddhhmmss in octal set by PFM and PF utilities
and used by PFDUMP in determining whether to dump
the file when the OP=M option is specified.
Optional password. |

Alternate storage flags; refer to section 3, Mass
Storage Subsystem, for details.

Flag Bit Description
AFVER 52 Verification flag:
0 If asa#0, a successful

stage/destage  operation has
occurred and system control
errors should not be
encountered.

1 The PFC entry with asa#0 was
reloaded and a stage attempt
has not yet been made. If a
system control error is
detected, the probable cause is
that the asa value is obsolete
and this is probably because an
obsolete dump tape was used
during the reload.

AFPDR 51 Pseudo release flag:

0 The file can be attached
immediately if it has a disk
image.

1 The file has a disk image that
cannot be attached until the
MSF image of the file is staged
to disk. After the stage
attempt (whether or not it is
successful), this flag is cleared.
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Flag Bit Description
AFPDE 50 Data error flag:

0 No unrecoverable read errors
have been detected.

1  An unrecoverable read error
prevented the MSF image of the
file from being staged to disk.

AFPSE 49 System control error flag:

0 No system error conditions have
been detected.

1 A system error  condition
prevented the MSF image of the
file from being staged to disk.

AFOBS 48 Obsolete flag; set to 1 whenever the

file is attached in write mode.

n
v

alt Alternate storage type:

MSF image (if asaf0) is a
current version of the file.

Disk image is the current
version of the file; the MSF
image (if asa#0) is obsolete.

0  File resides on disk only.

1  File has an MSF image.

asa Alternate storage address:

0 An MSF image of the file does not exist.

Nonzero Specifies the location of the beginning of
the file on MSF. The AFOBS flag
indicates whether or not this MSF image
is current.

user control word User control information (FET+11).
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TRACK RESERVATION TABLE

Every device in a permanent file system has a label track (usually track 0)¥ which contains a label sector
deseribing the device (family name, device mask, secondary mask, location of permit information,
catalog information, and indirect files) and a number of physical record units (PRUs) containing the
TRT. The TRT describes the physical layout of data on the device and is the key to allocating
information on the device.

The TRT contains single-word entries that define track linkage and bit-setting controls for those tracks
(figure 1-3). Each word has four 12-bit linkage bytes and three sets of 4-bit control settings that match
the four bytes (figure 1-4). Linkage format is given in figure 1-5.

The numbering of the 12-bit linkage bytes or cells corresponds to the numbering of tracks on the device,
with the first track starting at 4000. The entry in a cell references the next cell and its associated
track. This next track either continues the information or starts a new sequence depending on the
first-track bit setting.

Figures 1-3 and 1-4 show a sequential linkage of tracks (in figure 1-4, from track 4000 to track 4001 to
4002 to 4003). This numerical sequence is purely illustrative. The linkage could just as well have been:

4000 4002 4015 4012

59 47 35 23 11
Track Track Track Track
Link Link Link Link P
To next
TRT word
Track Link Address of the next track that is a logical
continuation of this file. (The track links are shown
as sequential within a word, but this is not a
requirement.)
p Bit settings for identifying the first track of a
preserved file (permanent file chain or queued file).
i Bit settings for establishing interlock of a track.
r Bit settings for track reservation.

Figure 1-3. Track Reservation Table Word

TThe label track is always track 0 for an 844 device.
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Track
Reservation Bits

4000 4001 4002 4003

4001 4002 4003 4004

Matching of four reserve track bit settings with correspond-
ing track link bytes. The same correspondence holds for the
interlock bits (4 through 7) and the first-track bits (8
through 11).

Figure 1-4. Bit Settings for Track Link Bytes

The first group of control settings (bits 8 through 11) is used to identify those tracks which begin a
sequence of permanent file information. If any one of these bits is set, the associated track is the first
track of a chain that may extend across a number of tracks. This chain can be a direct access file, an
indirect access file data chain, a catalog chain, a permit chain, or a queued file.

The second group of control settings (bits 4 through 7) is used to interlock tracks. If any one of these
bits is set, the associated track cannot be accessed as long as this bit remains set. Whenever a file is
accessed, the system automatically interlocks the catalog track containing the file. The interlocking
capability is necessary because PFM may be processing several requests directed at one file
simultaneously. Without interlock, these requests could overlap.

The third group of control settings (bits 0 through 3) is used to identify reserved tracks. A track is
reserved either because it has data written on it or it is a flawed track. A flawed track is removed
from availability by reservation at deadstart, by subsequent initialization, or by reformatting with the
FORMAT utility for 844 devices.
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OCTAL INDICATION INDICATES WHICH
LINKAGE OF THE NEXT WORD BYTE IN THE WORD
BYTE IN THE CHAIN IS BEING REFERENCED
XXX =1 XX X :

IF THIS BIT IS SET, THIS IS A LINK BYTE ;

IF IT IS NOT SET, THIS IS THE LAST TRACK
IN THE CHAIN AND THE NUMBER IS THE SECTOR

NUMBER OF A SECTOR CONTAINING THE EOI (END
OF INFORMATION).

EXAMPLE : THIS ILLUSTRATES THE SEQUENTIAL LINKAGE

4053 —» 4075 —» 4077 —P»= 0100

BYTE O

BYTEI BYTE2 BYTE 3
4050 405| 4052 4053
WORD 12 4075
100 000 11| 10| -w-—
BYTEO BYTEI BYTE2 BYTE 3
4074 4075 4076 4077
WORD I17g 4077 0100
N— —
ot
SE
IOOOO(:IIIIII e

1-16

Figure 1-5. Linkage Format with Example
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FAMILY

A family is a collection of 1 to 63 logical devices identified by a one- to seven-character family name.
Users and their files are grouped together according to the family available to them. Usually, the
grouping is within the configuration on which these users normally run jobs. However, a family can be
connected to any configuration and still relate to the same users and files.

An auxiliary device, identified by a one- to seven-character pack name, is a single device that is not
included in any family and can be accessed by validated users from any family. An auxiliary device
provides users with an alternative to the master devices for storing and accessing permanent files. Use
of auxiliary devices enables an installation to provide special sets of permanent files for selected users
or for designated periods. For example, an auxiliary device could be made available from 1200 to 1700
every day for any properly validated user.

A permanent file device is either a member of a family or an auxiliary device. Permanent files on a
family device are accessed through user catalogs contained on a master device within the family. The
user catalogs that reference permanent files on an auxiliary device are contained on that device; that
is, an auxiliary device is a self-contained entity.

Families and auxiliary devices are defined at installation time in the PF entry or by the MSI parameters,
FM and DN.T Normally, a configuration has one family avaijlable. Additional families can be defined or
introduced (on removable devices) in the same configuration. If more than one family is available in a
configuration, the user supplies the family name at login or on the USER statement in a bateh job. The
default family is used if no family name is supplied.tt

A system origin job can use the FAMILY control statement to change the family name associated with
the job. If the FAMILY statement is included in any nonsystem origin job, the job aborts. The format
of the control statement is:

FAMILY, family.

family One- to seven-character name of a family of permanent file devices. If omitted,
the default family name specified at deadstart is assumed.

If an alternate family of permanent file devices is introduced into the configuration without a VALIDUs
file, the job to create VALIDUs could include a FAMILY statement to identify the alternate family. If
the family parameter is omitted, the default family name is assumed.

Figure 1-6 is an example of a typical set of configurations.

Example:

One configuration with six permanent file devices (EST ordinals 1 through 6) is identified as system A.
Three of the devices are grouped into a family with the name FAMA. They have device numbers 40, 41,

and 42. The remaining three ordinals have been defined as removable. This means that the system will
allow family and auxiliary devices to be introduced on these equipments during system operation.

TRefer to the DSD command, INITIALIZE, in the NOS Operator's Guide.
t1The default family name is specified at deadstart time and cannot be changed dynamically.
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SYSTEM A SYSTEM B

DEVICE DEVICE
EST NUMBER EST NUMBER
1 lE 40 1 : 40
N
FAMA{ 2 Ei 4 2 O a1 FAMB
e
3 8 42 3 : 42
' \
< > AUXILIARY O
DEVICES
4 4
A é’“ e/
EQUIPMENT O EQUIPMENT
DEFINED AS 5 \__/ 5 DEFINED AS
REMOVABLE REMOVABLE
N AUX2
( D N
6 ~—1 __J 6
N

Figure 1-6. Example of Families in Two Configurations

A second configuration with six permanent file devices is identified as system B. Three of the devices
have been grouped into a family with the name FAMB. They also have device numbers 40, 41, and 42.
The remaining three pieces of equipment have been defined as removable.

Two auxiliary devices are available to both systems. These have the pack names AUX1 and AUX2.

Users of FAMA would normally run jobs on system A. Users of FAMB would normally run jobs on system
B.

The removable equipment on system A (EST 4, 5, and 6) could be used for two purposes:
e To mount auxiliary devices AUX1 and/or AUX2 as required by users of FAMA. If users of
FAMB need access to AUX1 and/or AUX2, these auxiliary devices will have to be mounted on
some combination of EST 4, 5, and 6 on system B.
e To mount FAMB devices when they are no longer accessible through system B. In this case,

users of FAMB will have to transfer their access to system A. This transfer could involve g
physical transportation of disk packs from EST 1, 2, and 3 in system B to EST 4, 5, and 6 in
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system A, or system A could already have alternate channel connections to EST 0, 1, and 2 in
system B but would define them as EST 4, 5, and 6 in its own system. If the users of FAMB
access their files through system A, they submit their jobs to system A or dial into system A
using a different telephone number. (They would dial the same number if switching of the
communieation gear is done.)

Assuming that access to all of FAMB is transferred from system B to system A, the new array
of system A will be as illustrated in figure 1-7. System A now has two families, its original
default family FAMA and the newly attached FAMB whose devices now have the EST ordinals 4,
5, and 6. Its device numbers (40, 41, and 42) remain the same. These happen to be the same as
those used within FAMA but device numbers only provide uniqueness between devices within a
family. Accordingly, total uniqueness of a device is provided by the combination of family
name and device number.

Users of FAMA will still be able to access their file without specifying the family name since
FAMA is still the default for system'A. However, users of FAMB will have to specify to system
A that they belong to FAMB either at login or on the USER statement.

If another equipment (EST 7) were available on system A, either auxiliary pack AUX1 or AUX2
could be mounted on it and users from either family could access files on this pack.

SYSTEM A SYSTEM B
[nNOoTIN !
OPERATION
DEVICE | DEVICE
EST NUMBER EST | |NUMBER
. M=
N N
= &
FAMA 2 4 2 ] | 4 FAMB
. [ . ).
. N>l
ol () wd [T IO |
) — l __ | REMOVABLE
- (O !
6 42 6 |
_/ ~ | i

L

Figure 1-7. Example of Transfer of Family Access

60455380 E 1-19



CALLING THE UTILITIES

Permanent file utility operations can be initiated through console input to a K display, card input (batch),
or terminal entries. However, for batech or terminal input, the user must be validated for system origin
privileges and DEBUG must be on.

CONSOLE INPUT

Input from the console requires the following sequence of entries and responses.

1-20

1.

Call PFS by typing:
X.PFS.

The B display indicates the console point to which PFS is assigned. To the right of the entry
appears the following message:

REQUEST *K* DISPLAY
Activate the K display for that control point by typing:
K,n. (n is the control point number of PFS specified on the B display)

The display shown in figure 1-8 appears on the left sereen. Instructions at the bottom of the
display describe how to select the desired utility.

Activate the right K display by typing:
KK.

The display shown in figure 1-9 appears on the right screen. A description of the permanent file
utility options is shown.

Select the desired utility by typing:
K.uo.

where uo is one of the following:

uo Description

AT Catalog archive file.

CA Catalog permanent files.

CP Copy archive file to a control point.
DU Dump permanent files.

LD Load permanent files.
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XXX UTILITY OPTIONS *X%

CURRENT
OPTION VALUE DESCRIPTION

ENTER K.UO. WHERE *UO¥* 1S

AT - TAPE CAT CA - DEVICE CAT
CP - TAPE COPY DU - DUMP LD - LOAD

Figure 1-8. Initial Permanent File Utilities Left K Display
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REZ PERMANENT FILE UTILITY OPTION DESCRIPTION ¥xX

OPTION DESCRIPTION

UT ®UTILITY® XLDX - PFLOAD
XDU* - PFDUMP
®CA¥ - PFCAT
XAT® - PFATC
®CP® - PFCOPY

LO ®LIST OPTION¥ T - FILES PROCESSED CATALOG
C - PERMANENT FILE
DEVICES CATALOG
E - ERRORS
S - SUMMARY

OP ®UTILITY OPTIONS® C - CREATION%

A - LAST ACCESS*®

M - LAST MODIFICATION¥

I - INDIRECT ACCESS#*#

D - DIRECT ACCESS®%

B - BEFORE

P - PURGE AFTER DUMP

R - REPLACE

N - NONINITIAL LOAD

Q - ADD CATALOG AND PERMIT RECORDS
E - EXTRACT CATALOG IMAGE RECORD
O - OMIT CATALOG IMAGE RECORD

S - SUPPRESS MSS STAGING

Z - ZERO OUT ASA LINKAGE

NOTE - OPTIONS ENTERED AS FOLLOWS -

LO
oP

TCS - OR
CIBP

® ONLY ONE TYPE OF DATE MAY BE SPECIFIED
¥%X  ONLY ONE ACCESS OPTION MAY BE SPECIFIED.

<
ar

Figure 1-9. Permanent File Utilities Right K Display
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The parameter options available under the chosen utility appear on the left screen. Figure 1-10
shows the left sereen after the DU utility has been called @ The TCE appearing after the
LIST OPTION (2)indicates that

T Files processed
C Catalog files
E Errors

are the listings available for the PFDUMP utility. Different combinations of list options are
available with the other utilities.

The CAMIDBPS (3)appearing after the UTILITY OPTION indicates that

C Creation
A Last access
M Last modification

]

Indirect access files
D Direct access files

B Before date and time
P Purge after dump

S Suppress MSS staging

are the options available for the dump utility. Different combinations of utility options are
available with the other utilities.

5. Select the desired parameter options by typing:
K.opty=valy,opty=valg,...,opt=val,.

where the opt;=val; are selected from the parameter option list on the left screen. The selected

parameters replace the default values listed on the left sereen (refer to Description of
Permanent File Utility Parameters later in this seetion).

6. Initiate execution by typing:
K.GO.
The lower lines of the left display @disappear and are replaced by:

DEVICE MASK
DATE TIME

Values appear with these identifiers as processing continues.
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XXX PFDUMP OP

CURRENT
OPTION VALUE
FM = 0
PN = 0
DN = 0
TD = 0
UN = 0
Ul = 0
PF = 0
DD = -- N/A --
DI = -- N/A --
LO =0
L = OUTPUT
OP = 0

EO PROCESS

SD NO SETTING
ub -- N/A -~
DT ]

™ 0

AD 79/09/10
AT 00.00.00
BD
BT

W nounn

0
0

TIoNs (D xxx

DESCRIPTION

FAMILY NAME

PACK NAME

DEVICE NUMBER

TRUE DEVICE NUMBER
USER NUMBER

USER INDEX
PERMANENT FILE NAME

DESTINATION DEVICE NUMBER

DESTINATION USER INDEX

LIST OPTIONS VALID -
OUTPUT FILE NAME

UTILITY OPTIONS VALID -
ERROR OPTION

DISK SPACE RELEASE DATE
UTILITY CONTROL DATE
DATE YYMMDD

TIME HHMMSS

AFTER DATE YYMMDD
AFTER TIME HHMMS S
BEFORE DATE YYMMDD
BEFORE TIME HHMMSS

NOTE - N/A DENOTES INVALID PARAMETER (&)

e

camioers  (3)
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T The circled numbers are identified in the text.

Figure 1-10. PFDUMP Left K Display (Sheet 1 of 2)
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e ™
%K% PFDUMP OPTIONS #%x
CURRENT
OPTION VALUE DESCRIPTION
T = TAPE ARCHIVE FILE NAME
NT  7-TRACK NINE TRACK
NR  REWIND NO REWIND
NU  UNLOAD NO REWIND - UNLOAD
SF = 0 SKIP FILE
N = -—— N/A —- NUMBER OF FILES TO PROCESS
Vv NO VERIFY VERIFY FILE GENERATION
VF = PFVER VERIFY FILE NAME
MF = -- N/A -- MASTER FILE NAME
RD = 0 RELEASE DATA FILE NAME
NOTE - N/A DENOTES INVALID PARAMETER
\_ Y,
Figure 1-10. PFDUMP Left K Display (Sheet 2 of 2)
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BATCH INPUT

To call a utility from a bateh job, the user must be validated for system origin privileges and DEBUG
must be on. The following deck siructure is used to call a utility.

Job statement

USER statement

CHARGE statement (if necessary)
PFuo(opt=valy,optg=valy,...,optp=valp)

where uo is one of the following utility options, and opt;j=val; is a desired parameter option for the
selected utility (refer to Parameters for the Permanent File Utility Control Statements).

uo Description
ATC Catalog archive file.
CAT Catalog permanent files.
COPY Copy archive file to control point.
DUMP Dump permanent files.
LOAD Load permanent files.

When the system reads the PFuo control statement, the K display appears. Parameters were entered on
the control statement and cannot be entered via the K display. However, if an error in parameters is

detected at initiation of a utility, control is returned to PFS and parameters can then be entered via the
K display.

TERMINAL INPUT
The format of terminal input for calling the permanent file utilities is substantially the same as that for
bateh input. The user must be validated for system origin privileges and DEBUG must be on. The user

enters the batch subsystem (or uses the X command), ealls the desired utility, and enters the appropriate
parameters with the command

PFuo(opt{=valj,optg=vals,...,0ptp=valp)

where uo and opt;=val; are the same as for batch.

PARAMETERS FOR THE PERMANENT FILE UTILITIES

Table 1-1 indicates the parameter options accepted by each permanent file utility. An X indicates that
the parameter option is accepted; a blank indicates that the parameter option is not accepted. Refer to
the following descriptions of parameters for more information.
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TABLE 1-1. PERMANENT FILE UTILITY PARAMETER OPTIONS

Utility
Parameter PFATC PFCAT PFCOPY PFDUMP PFLOAD

AD X X X X X
AT X X X X X
BD X X X X X
BT X X X X X
DD X
DI X
DN X X X
DT X X X X X
EO X X
FM X X X
L X X X X X
LO X X X X X
MF X

N X X X
NR X X X X
NT X X X X
NU X

opf X X X X X
PF X X X X X
PN X X X
RD X

SD X

SF X X X X
T X X X X
TD X X
™ X X X X X
UD X
Ul X X X X X
UN X X X X X
\ X

VF X

T The parameters valid with the OP option depend upon the utility being called, as

explained in the OP=opt description.
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DESCRIPTION OF PERMANENT FILE UTILITY PARAMETERS

AD=yymmdd

AT=hhmmss

BD=yymmdd

BT=hhmmss

DI=userin

DD=dn

DN=dn

DT=yymmdd

EO

60455380 G

After date in the form of year, month, day. Files having a last acecess date (if
OP=A), a creation date (if OP=C), or a utility control date (if OP=M) more recent
than this date are to be processed. AD=yymmdd cannot be used if DT=yymmdd,
TM=hhmmss, or OP=B has been specified. If AT=hhmmss is specified, the default
for AD is the current date. If neither AD nor AT are specified, after date and
time are not used as selection criteria.

After time in the form of hour, minute, second. Files meeting the AD=yymmdd

criterion and having a last access time (if OP=A), a creation time (if OP=C), or a

utility control time (if OP=M) more recent than this time are to be processed.

AT=hhmmss cannot be used if DT=yymmdd, TM=hhmmss, or OP=B has been

specified. If AD=yymmadd is specified, the default is 000000 (midnight). If neither
D nor AT are specified, after date and time are not used as selection criteria.

Before date in the form of year, month, day. Files having a last access date (if
OP=A), a creation date (if OP=C), or a utility control date (if OP=M) prior to this
date are to be processed. BD=yymmdd ecannot be used if DT=yymmdd,
TM=hhmmss, or OP=B has been specified. If BT=hhmmss is specified, the default
is the current date. If neither BD nor BT are specified, before date and time are
not used as selection criteria.

Before time in the form of hour, minute, second. Files meeting the BD=yymmdd
eriterion and having a last access time (if OP=A), a creation time (if OP=C), or a
utility control time (if OP=M) prior to this time are to be processed. BT=hhmmss
cannot be used if DT=yymmdd, TM=hhmmss, or OP=B has been specified. If
BD=yymmdd is specified, the default is 000000 (midnight). If neither BD nor BT
are specified, before date and time are not used as selection criteria.

One- to six-digit number which specifies the destination user index under which
PFLOAD loads all files being processed. Default is 0 (no destination user index).
This parameter is assumed octal unless the D radix or a nonoctal digit is specified.

One- or two-digit number which specifies the alternate (or default) device to
which PFLOAD loads files when the device on which a file is to be loaded cannot
be found, is not defined in the system, or cannot accept the file because of
secondary mask restrictions. Default is 0 (no device is the alternate). This
parameter is assumed octal unless the D radix or a nonoctal digit is specified.

One or two-digit octal number which specifies the deviee within the family to be
cataloged, dumped, or loaded. For PFLOAD, refer to Specified Option Check in
the description of PFLOAD for more information. For PFCAT or PFDUMP, the
following distinctions are made. If the specified device is a master device, all
files cataloged on it (whether or not they reside on the device) are processed if
they also meet all other specified selection criteria. However, files that reside on
the device that are cataloged elsewhere are not processed. If the specified device
is not a master device, all files residing on it are processed if they also meet all
other specified selection criteria. (For nonmaster devices the DN and TD
parameters have the same effeet.) Default is 0 (all devices are to be cataloged,
dumped, or loaded).

Date in the form of year, month, day to be used with OP=C, A, M, or B option.
Default is current date if OP=A, C, or M is specified; otherwise, it is 0 (no date).
DT=yymmdd cannot be used if AD=yymmdd, AT=hhmmss, BD=yymmdd, or
BT=hhmmss has been specified.

Specifies that PFDUMP or PFLOAD does not process files with mass storage
errors. If EO is not specified, PFDUMP dumps files, and PFLOAD loads files,
regardiess of mass storage errors.
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FM=family

L=filenam

LO=opt

MF=filenam

N=n

NR

One- to seven-character name of the family of permanent file devices to be
cataloged, dumped, or loaded. This parameter option is not required if only one
family of devices is active in the system. Default is the default system family
name.

One- to seven-character name of the file on which reports are to be written.
Default is OUTPUT.

Character(s) specifying the type of information which the permanent file utility
should include in its output report. Default is 0 (no options selected),

opt Significance
C List all files in the Catalog Image Record (CIR).
E List errors.
S List cumulative statistics for catalog.
T List all permanent file catalog (PFC) data for all files.

One- to seven-character name of the master file at a control point on which
PFCOPY copies all the files extracted from a designated archive file. Default is
no name; that is, the archived files are copied as individual files retaining their
permanent file names.

This option allows the user to extract a file from an archive file and change its
name as a local file.

One- or two-digit number which specifies the number of archived files on an
archive file to be processed. If n=0, one file is processed. Default is 1. This
parameter is assumed decimal unless the B radix is specified. (Refer to the
example under the SF option.)

Specifies that no files are to be rewound before or after they are processed. If
NR is not specified, the following are defaults.

Rewind before Rewind after
Processing Processing
PFATC X X
PFCOPY X X
PFDUMP X
PFLOAD X X

When positioning a file, the analyst should take
into account that the first step in processing the
file is to read or write the file label.
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NT

NU

OP=opt
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Specifies a nine-track archive tape. Default is seven-track (MT). The utility sets
the recording density to the installation default for the specified track type if the
archive tape is not preassigned.

Specifies that the archive, verify, and release data files created by PFDUMP are
not to be unloaded. If NU is not specified, PFDUMP automatically unloads these
files after creating them; if these files are on tape, the tape is returned to the
takeup reel and vacuum released. At this point, the reel is either removed or
physically reloaded for further use.

The NR and NU parameters can be used together to generate several dumps on an
archive file. For example, the following series of PFDUMPs can be used to
generate three dumps on one archive file.

PFDUMP(...NU) PFDUMP automatically rewinds before but not after
processing. PFDUMP normally unloads after
precessing, but NU cancels the unload and leaves the
file positioned at the end of this dump.

PFDUMPX...,NR,NTU) NR cancels the rewinding before the dump, and the
second dump is written after the first. NU cancels
the unload and leaves the file positioned at the end
of the second dump.

PFDUMP(...NR) NR cancels the rewinding before the dump, and the
third dump is written after the second. The file is
then automatically unloaded.

One- to seven-character string specifying the utility options which control the
processing of files. Many of the options require additional parameters to
complete the definition of the OP selection. Default is 0 (no options selected).
Only one of the following three options can be used at a time. Each requires TM
and DT parameters to establish a dividing time after which all files that meet the
criteria of the option are singled out for processing.

A Make selection according to time of last access.

C Make selection according to time of creation.

M  Make selection according to time of last modification.

The B option can be used only with A, C, or M. (For example, OP=CB). It cannot
be used if the AD, AT, BD, or BT option has been specified.

B Denotes that the time and date specified by the TM and DT parameters
is a dividing time before, rather than after, which all files that meet the
criteria of the option are singled out for processing.

Only one of the following two options can be used at a time. They ean be used in
conjunction with the previous temporal options.

D Select direct access files only.

I  Select indirect access files only.



PF=filenam

The following options are used only with PFDUMP. Only one of them can be used
at a time.

P

st

Purge after dump. All files included in the dump are purged after the
dump is completed. This option can be used only when the dump is
initiated from the console.

Suppress staging of files. If a file to be dumped resides on the Mass
Storage Facility (MSF) and not on disk, it is not staged to disk and only
its PFC and permit entries are copied to the archive file. If OP=S is
omitted, the MSF file is copied to disk and included in the dump. This
option should normally be specified for full dumps.

The following five options are used only with PFLOAD.

N

zt

Noninitial load. This option may still be specified (for compatibility with
earlier versions of PFLOAD, but is ignored. PFLOAD now considers all
loads to be noninitial (that is, PFLOAD never assumes that a device has
just been initialized and contains no permanent files).

Load with the replace option. If R is specified, PFLOAD loads all
selected files from the archive file. If R is not specified, PFLOAD loads
only those files selected from the archive file for which no corresponding
files (files with identical file names and user indexes) already exist in the
permanent file system.

Extract only the catalog image record (CIR). Refer to the PFLOAD
description for information about the CIR. PFLOAD reads the CIR from
the designated tape, generates a random file and directory, and requests
the next archive file without processing any of the files after the CIR on
the first archive file.

Do not read the CIR. PFLOAD does not read the CIR for the specified
archive file but processes the records in this archive file. PFLOAD then
terminates normally without requesting another archive file.

Zero the asa field in the PFC entry when the PFC entry is loaded, if the
asa field points to an MSF image. Also suppresses the loading of PFC
only files. Default is to leave the asa field intact and to load PFC only
files. OP=Z should normally be omitted if the device has to be recovered
and should be specified if data for the file is being reloaded.

The following option is used only with PFCOPY.

Q

Select leading records. The archived file that is copied to a control point
includes two header records, one with the catalog entry for the file and
the second with the permit information for the file.

One- to seven-character name of the permanent file to be processed. PF is
associated with UL Default is that permanent file name is not a selection
eriterion.

t Refer to section 3, Mass Storage Subsystem, for more information.
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PN=packnam

RD=filenamt

SDT

SF=n

T=filenam

TD=dn

TM=hhmmss

UDT

One- to seven—character name of the auxiliary device to be cataloged, duinped, or
loaded. The device must be mounted and available. Default is that pack name is
not a seleection criterion.

One- to seven-character name of the release data file (RDF) to be created by
PFDUMP, which identifies those MSF-resident files that are pointed to by PFC
entries at the time of the dump. The MSS utility ASVAL uses this file to identify
unneeded MSF-resident files whose space can be released. If RD alone is
specified, the release data file created is named RDF. This file observes the

NU/NR parameter rules. Default is that PFDUMP does not create an RDF.

Specifies that PFDUMP is to enter the date and time when the dump was initiated
into the inhibit date/time field of the master device. This date/time entry is used
by the MSS utility ASMOVE to inhibit the releasing of the disk image of any file
with a BR=Y attribute which was last modified after this date/time. The disk
space can be released after the next incremental or full dump is taken.

One- or two-digit number which specifies the number of archived files to be

skipped before processing begins. Default is 0. This parameter is assumed
decimal unless the B radix is specified.

Example:

To load the fourth and fifth files on archive tape AT containing six archived files
(F1, F2, F3, F4, F5, and F6), the following PFLOAD statement can be used.

PFLOAD(T=AT, SF=3, N=2)

SF causes PFLOAD to skip F1, F2, and F3, and to begin processing with F4. N=2
causes PFLOAD to process F4 and F5.

One- to seven-character name of the file on which to store or read archive files.
Usually, filenam is a tape, but it can be a mass storage device. Default is TAPE.

One- or two-digit octal number which specifies the device within the family to be
dumped or loaded. For PFLOAD refer to Specified Option Check in the
deseription of PFLOAD for more information. For PFDUMP, the following
distinctions are made. If the specified device is a master device, all files
cataloged and/or residing on it are processed if they meet all other specified
selection criteria. If the specified device is not a master device, all files residing
on it are processed if they also meet all other specified selection criteria. (For
nonmaster devices the DN and TD parameters have the same effeet.) Default is 0
(all devices are to be dumped or loaded).

Time in the form of hour, minute, second to be used with OP=C, A, M, or B
option. Default is 0. TM=hhmmss cannot be used if the AD, AT, BD, or BT
parameter has been specified.

Specifies that PFLOAD is to update the utility control date and time field in the
PFC entry for the file being loaded. This ensures that the file will be considered
for inclusion in the next ineremental dump. UD should normally be specified when
a particular user's files are being reloaded, but should normally be omitted when a
full device is being reloaded.

T Refer to section 3, Mass Storage Subsystem, for more information.
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Ul=userin

UN=usernum

One- to six-digit number which specifies the user index under which files to be
processed are located. If Ul is specified, DN need not be specified because the
utility will locate the proper device. Default is that user index is not a seleetion

criterion. This parameter is assumed oetal unless the D radix or a nonoctal digit
is specified.

One- to seven-character user number associated with the PN parameter. The user
number must match information in the mass storage table (MST) for the specified
pack name. If UN is specified and PN is not, the utility will convert usernum to a
user index. If, in addition, DN is not specified, the utility will locate the proper
device in the family. Default is that user number is not a selection criterion.

Specifies that PFDUMP is to produce a verify file which is a duplicate of the
archive file it creates. After PFDUMP has completed processing, this file is
verified with the primary archive file. Default is no verify file written.

If NU is specified, neither the archive file nor the verify file is unloaded. Thus,
multifile verify files can be generated along with multifile archive files.

Example:

The following series of commands creates a two-file archive file (AA) and a
matching verify file (BB). The VERIFY command compares the accuracy of the
duplication. (Refer to volume 1 of the NOS Reference Manual for a ecomplete
description of VERIFY.)

PFDUMP(T=AA,VF=BB,V,NU) The dump is written on archive file AA.
A duplicate is written on the verify file
BB. PFDUMP does not rewind after
processing.

PFDUMP(T=AA,VF=BB,V,NU,NR) A second dump is written after the first
on both the archive (AA) and the verify
(BB) files. Each dump produces a separate
file on the archive and verify files. The
NR is necessary to inhibit the rewind
before the dump.

VERIFY(AA,BB,N=0,A,R) A binary comparison of AA and BB is
performed. If words do not match, this
command lists:

Record number
Word number within the record

Words from both files that do not
match

N=0 specifies that the verify terminates
when the first empty file is encountered.
The A parameter specifies an abort if a
mismateh is found. R rewinds both files
before and after the verify.
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VF=filenam One- to seven-character name of the verify file on which PFDUMP stores a

duplicate copy of the archive file it creates. The verify file can reside on mass
storage or on tape. Default is PFVER.

PREASSIGNING THE ARCHIVE FILE

In all permanent file utilities except PFCAT, consideration should be given to the assignment of the
archive file. A nine-track archive tape can be specified with the utility parameter NT. This can also be
specified when the file is assigned to a control point. The relation between file preassignment and NT is
shown in the following cases.

If the file specified by the T option (or the default file TAPE) has been assigned to a control
point prior to the utility call, that file is used as the archive file. In this case, NT is ignored if
specified.

Example:

Archive file assignment and the utility call are made with the following statements.

LABEL(TAPE,VSN=A) o ASSIGN(MS,TAPE)
PFDUMP(NT) PFDUMP{NT)

In this example, the file TAPE is already at a control point when the utility is called. The
utility does not make a tape request, and NT is ignored.

If a vsn for the archive file has been specified prior to the utility call, the assignment of the
archive file is made to a tape having the specified vsn and the installation default density for
the specified track type (nine-track if NT is specified, seven-track otherwise).

Example:

Tape assignment and the utility call are made with the following statements.

VSN(TAPE=A)
PFDUMP(NT)

In this example, the vsn has been specified prior to the utility call. The system attempts to
assign a nine-track tape with vsn A at the installation default density for nine-track tape.

If no archive file preassignment was done, the operator is requested to assign the unit to be used
with the attribute specified by the NT parameter.

Example:
The following statement is issued.
PFDUMP(NT)
The operator is requested to assign a nine-track unit. He can assign a nine-track unit, null

equipment (77g), or any mass storage device defined as temporary. If a nine-track unit is
assigned, recording density is the installation default for nine-track tape.
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PERMANENT FILE UTILITY ROUTINES

This section and its subsections deseribe the permanent file utility routines. The parameter options
available for each of the routines are listed in table 1-1.

The LO option allows each permanent file utility to produce a cataloged directory of file information.
This catalog information is either derived from the catalog tracks on the permanent file device or from
the archive tape. Although the header information may differ from utility to utility, the format of the
catalog information remains the same. The following is the general format of the information listed for
each file on the directory.

filenam access ct length dn cdate ladate dmdate emdate ucdate
passwrd me¢  userin  mode subsystem time time time time time
pr br rs flags at asa  amsg
@ filenam Permanent file name.
@ aceess Type of permanent file. This field can be either DIR (direct access) or IND
(indirect access).
ct File category. This field can be either PRIVATE, SEMI-PR, or PUBLIC.
These categories are described in volume 1 of the NOS Reference Manual.
length Length of the file in PRUs.
dn Device number of the mass storage device on which the file resides if other

than the master device. If the file resides on the master device, this field is
replaced by an *,

passwrd Password associated with the file.

me Modification count which specifies the number of times the file has been
accessed.

userin User index of the user on whose catalog this file resides.

mode Permission mode. This field can be WRITE, MODIFY, APPEND, READ,

READMD, READAP, or EXECUTE. These modes are explained in detail in
volume 1 of the NOS Reference Manual.

subsystem Subsystem under which the file was saved. Possible entries include FOR,
FTNTS, BASIC, EXEC., or BATCH. If this field contains no entry, a
subsystem is not associated with the file.

® 60 O e 06 6

cdate Date and time of file creation. The format is:
time
yy/mm/dd.
hh.mm.ss.
@ ladate Date and time of the last access to the file.
time
dmdate Date and time of the last data modification to the file.
time
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®

emdate
time

ucdate
time

® ®

pr

®

br

® ®
@

flags

Date and time of the last control information modification made in
the file's PFC entry or permit entries.

Utility control date and time set by PFM or a PF utility to ensure
that the file will be included in the next incremental (OP=M) dump.

Preferred residence for the file specified by the file owner. This field can
be either M (MSF residence preferred) or N (no preferred residence).

Backup requirement for the file specified by the file owner. This field can
be either Y {(backup required on dump tape), MD (backup required only if
current version of file does not reside on MSF), or N (no backup is to be
performed).

Current residence of the file. This field can be D (disk only), A (MSF only),
or B (both).

Alternate storage flags set for the file (refer to the description of PFC
entry earlier in this section for details). If a flag is not set, a dash is listed.
If an undefined flag is set, an asterisk is displayed. This field can be:

Data error flag.

Obsolete flag.

Pseudo release flag.

“ Ww O U

System control error flag.
V  Verification flag.

Alternate storage type. This field can be NONE (no MSF image) or MSF (file
resides on MSF).

Alternate storage address of the file.
Appended message, *PFC ONLY, indicating when a PFC ONLY file (that is,

an entry with PFC and permit entries, but no data) has been processed on
the archive file.

Figure 1-11 illustrates a typical page from a cataloged directory. Although this directory was produced
using the command PFATC(LO=T), directories in similar format could be produced using the other
utilities. Each of the fields previously deseribed is shown on the figure.
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P. F. ARCHIVE CATALOG PFDUMP PAGE 13
EQ. MASK 377 79/04/05. 09.30.15.

FILE NAME ACCESS FILE-TYPE LENGTH ON CREATION ACCESS DATA MOD CONTROL  UTILITY
PASSWORD MD/CNT INDEX PERM. SUBSYS DATE/TIME DATE/TIME DATE/TIME DATE/TIME DATE/TIME

PR BR RS ASA FLAG CODES TYPE ASA VALUE
157 [DATA5](1) IND. PRIVATE T T1/11/26. 77/11/26. TT/11/26. T7/11/26. T7/11/26.
0 1014 WRITE 16.06.29. 16.06.29. 16.06.29. 16.06.29. 16.06.29.
N YD m————— e e NONE
158 DIRF1 @@ 15 % T71/11/26. 77/11/26. T7/11/26. 77/11/26. T7/11/26.
1 210 WRITE 16.02.06. 16.27.38. 16.02.06. 16.02.06. 16.02.06.
N YD mmm e e oo NONE
159 DIRF2  DIR. PRIVATE @ *TT/11/260 TT/11/726. T7/11/26. T7/11/26. T7/11/26.
1 214 WRITE 16.02.06. 16.27.38. 16.02.06. 16.02.06. 16.02.06.
N YD ——— e e aee NONE
160 DIRF1  DIR. PRIVATE 15 [(¥J77/11/26. 77/11/26. 77/11/26. T7/11/26. 77/11/26.
0 614  WRITE 16.05.11. 16.05.11. 16.05.11. 16.05.11. 16.05.11.
N YD e e NONE
161 DIRF2  DIR. PRIVATE 15 * 77/11/726. T7/11/26. 77/11/26. T7/11/26. T7/11/26.
(6)[PASSH] [(0](@) 61 wrITE 16.05.12. 16.05.12. 16.05.12. 16.05.12. 16.05.12.
N YD m—— e e e NONE
162 LIST IND. PRIVATE 2 T7/11/26. T7/11/26. T7/11/26. T1/11/26. T1/11/26.
0 @ 16.06.29. 16.06.29. 16.06.29. 16.06.29. 16.06.29.
N YD R NONE
163 INED1  IND. PRIVATE 1____T7/11726. 77/11/26. 77/11/26. T7/11/26. T7/11/26.
« 0 1014 WRITE[BASIC] 16.06.30. 16.06.30. 16.06.30. 16.06.30. 16.06.30.
N YD C I NONE‘I, ®
164 PROG1  IND. PRIVATE 2 |T1/11/26.0(77/11/26.][T7/71726.)[T7711726.] [T7711/26 .
0 1014 WRITE 16.06.30.}16.06 .30.]|16..06.30.||16 .06 .30.|[16 .06 .30.
(N} YD — NONE
165 BPROT  IND. PRIVATE 2 TT/1/26. TT/11/26. T7/11/26. T7/11/26. T7/11/26.
0 1014 WRITE 16.06.30. 16.06.30. 16.06.30. 16.06.30. 16.06.30.
N [T]p R NONE
166 BPRO2  IND. PRIVATE v T1/11/26. TT/11/26. TT/11/26. TT/11/26. T7/11/26.
0 1014 WRITE 16.06.31, 16.06.31. 16.06.31. 16.06.31. 16.06.31.
N ¥[D] ()] e NONE
167 BPRO3  IND. PRIVATE T TT/0/260 TT/11/26. T7/11/26. TT/11/26. T7/11/26.
0 1014 WRITE 16.06.31. 16.06.31. 16.06.31. 16.06.31. 16.06.31.
N YD
168 BPRO4  IND. PRIVATE v T1/11/26. TT/11/26. TT/11/26. T7/11/26. T7/11/26.
0 1014 WRITE 16.06.31. 16.06.31. 16.06.31. 16.06.31. 16.06.31. @
N YD e sy— NONE (1) 1|
169 EDP11  IND. PRIVATE 1T TT/11/260 TT/11/26. TT/11/26. TT/11/26. T7/11/26.
2 1 WRITE 16.09.07. 16.25.51. 16.09.07. 16.09.07. 16.09.07.
N YD i p— NONE

Figure 1-11. Sample Directory Produced by PFATC (LO=T)
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CATALOG ARCHIVE FILE (PFATC)

PFATC produces a cataloged directory of file information derived from an archive file previously
created by the PFDUMP utility. The format of the directory depends upon the parameter options
selected.

If LO=T (list all files processed) is specified, the directory produced is similar to that shown in figure
1-11. If LO=C {list all files in catalog for system) is specified and the archive file to be cataloged was
produced by an incremental dump (refer to the PEDUMP utility), the directory produced is similar to that
shown in figure 1-16.

CATALOG PERMANENT FILE DEVICE (PFCAT)

PFCAT produces a cataloged directory of file information derived from catalog tracks on a master
device. The format of the directory depends upon the parameter options selected.

If LO=T (list all files processed) is specified, a directory of file information and a mass storage table
report are produced. The directory is similar to that shown in figure 1-12. However, the files are listed
according to user index, and totals are given after the files for each user index. The mass storage table
report gives information about each mass storage device in the system. Figure 1-13 is an example of a
mass storage table report. Messages issued with this report give information concerning the type and
status of the device cataloged. The following status messages can be issued.

ACCOUNT INITIALIZE PENDING.
CATALOG TRACK OVERFLOW.
DAYFILE INITIALIZE PENDING.
ERRLOG INITIALIZE PENDING.
FORMAT PENDING.

I/O QUEUE INITIALIZE PENDING.
PF INITIALIZE PENDING.

TOTAL INITIALIZE PENDING.
UNAVAILABLE FOR PF ACCESS.
8 WORD CATALOG ENTRIES.

The following types of devices can be listed.

ALTERNATE SYSTEM
REMOVABLE DEVICE
SYSTEM
TEMPORARY

If LO=S (list cumulative statistics for catalog) is specified, summary reports of file information for each

user index and for the entire device are produced. Figure 1-14 lists a page of the information given for
each user index. Figure 1-15 lists the general device information.
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CATALOG FILE

DIRECTORY OF PERMANENT FILE DEVICE
CATALOG OF USER INDEX

0 THETA

FILE NAME ACCESS FILE-TYPE LENGTH ON CREATION
PASSWORD MD/CNT INDEX PERM. SUBSYS DATE/TIME

PR BR RS
1 TBLLNKM DIR. PRIVATE 237
20 WRITE
N YD
2 DUMP DIR. SEMI-PR 2
y WRITE
N YD
3 BIGILPI DIR. PRIVATE 29
5 WRITE
N YD
4 BIGILP DIR. PRIVATE 10256
5 WRITE
N YD
5 GIBSON DIR. PRIVATE 90
3 WRITE
N YD
6 LINKM DIR. PRIVATE 1035
6 WRITE
N YD
7 SCIM DIR. PRIVATE 1584
8 WRITE
N YD
8 TFK8OPL DIR. PRIVATE 286
3 WRITE
N YD
TOTALS 8 FILE(S)

3442

*

79/07/09.
16.02.37.

79/07/09.
17.54.15.

79/07/10.
18.16.50.

79/07/10.
18.18.21.

79/07/10.
18.20.00.

79/07/11.
12.25.58.

79/07/11.
12.29.37.

79/07/12.
13.10.21.

14219 SECTORS

79/07/16.
PAGE

ACCESS

ASA FLAG CODES

DATA MOD
DATE/TIME DATE/TIME

15.03.11.

1

79/07/12. 79/07/10.
18.16.51. 16.36.47.

79/07/11. 79/07/11.
17.31.31. 17.31.31.

——— = - ———

79/07/12. 79/07/11.
16.00.40. 09.10.33.

79/07/12. 79/07/11.
16.00.48. 09.16.53.

79/07/12. 79/07/11.
18.16.20. 09.21.36.

79/07/12. 79/07/11.
18.16.34. 17.15.30.

79/07/12. 79/07/12.
18.16.42. 08.56.08.

——— e mm—— -

79/07/13. 79/07/12.
09.37.54. 13.10.21.

CONTROL

UTILITY

DATE/TIME DATE/TIME
TYPE ASA VALUE

79/07/09.
16.02.37.
NONE

79/07/10.
11.16.03.
NONE

79/07/10.
18.16.50.
NONE

79/07/10.
18.18.21.
NONE

79/07/10.
18.20.00.
NONE

79/07/11.
12.25.58.
NONE

79/07/11.
12.29.37.
NONE

79/07/12.
13.13.53.
NONE

Figure 1-12. Directory Produced by PFCAT(LO=T)

MASS STORAGE TABLE REPORT

FAMILY/PACK NAME SYSTAA

DEVICE NUMBER

DEVICE MASK

SECONDARY MASK
D/A USER COUNT

SYSTEM
TEMPORARY.

1-38

377
377

76/01/14.

DEVICE TYPE
NUMBER UNITS
USER NUMBER

EQUIPMENT STATUS

Figure 1-13. Mass Storage Table Report

79/07/10.
16.36 .47.

79/07/11.
17.31.31.

79/07/11.
09.10.33.

79/07/11.
09.16.53.

79/07/11.
09.21.36.

79/07/11.
17.15.30.

79/07/12.
08.56.08.

79/07/12.
13.10.21.

21.51.01.

= ACTIVE
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SUMMARY REPORT 76/01/14. 21.51.01.

DIRECTORY OF PERMANENT FILE DEVICE 40 SYS172 PAGE 204
(* = DAF RESIDENT ON OTHER THAN MASTER DEVICE.)
USER INDEX FILES SECTORS AVE.SEC.
3000 1 315 315
10 26 57 2
210 3 665 221
20 18 33 1
30 12 117 9
230 4 394 98
2230 42 1543 36
- 40 18 58 3
60 4 15 3
100 23 552 24
150 3 50 16
160 8 247 41
160 4046 (GROUP TOTAL)
1 29 202 6
201 5 21 4
11 26 649 24

Figure 1-14. Cumulative Statistics by User Index PFCAT (LO=S,DN=40)
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SUMMARY REPORT 76/01/14, 21.51,
DIRECTORY OF PERMANENT FILE DEVICE 40 SYS172 PAGE
INDIRECT ACCESS FILE HOLES
CATALOG NUMBER NUMBER
TRACK HOLES SECTORS
0 114 631
1 12 66
2 177 1520
3 27 154
4 46 1368
5 86 891
6 52 238
7 13 271
10 7 120
11 83 1107
12 50 229
13 48 324
14 2 13
17 20 139
TOTAL 737 7077
SUMMARY REPORT 76/01/14.
DIRECTORY OF PERMANENT FILE DEVICE 40 SYS172 PAGE
PERMANENT FILE STATISTICS SUMMARY i
MASTER DEVICE USAGE
GROUP TOTALS
GROUP TOTAL TOTAL PERCENT OF
FILES SECTORS TOTAL USAGE
0 160 4046 6
1 497 6193 10
2 475 7658 12
3 149 3554 5
4 412 6320 10
5 213 5427 8
6 376 21514 35
7 216 5693 9
TOTAL IAF DAF
TOTAL SECTORS 60405 24618 35787
TOTAL FILES 2498 2174 324
TOTAL USERS 94
AVE., FILES/USER 26 23 3
AVE. SEC/FILE 24 11 110
DEVICE TYPE - DI-2
PERCENT DEVICE USAGE 59 24 35
DIRECT ACCESS DEVICE USAGE
DEVICE DEVICE TOTAL TOTAL PERCENT
NUMBER TYPE FILES SECTORS USAGE
40 DI-2 324 35787 35
Figure 1-15. Cumulative Statistics for Entire Device PFCAT(LO=S,DN=40)
1-40

01.
207

21.51.01.
208

60455380 E



COPY ARCHIVE FILE (PFCOPY)

PFCOPY extracts files from an archive file and copies them to one or more files at a eontrol point. The
way the files are copied depends upon the parameter options selected.

If MF=filenam is specified, all the files extracted from the archive file are copied to a control point
under one master file name (filenam) and they do not retain their permanent file names.

DUMP PERMANENT FILE (PFDUMP)

PFDUMP copies (dumps) permanent files to backup storage (an archive file). Dumps can be reloaded by
the PFLOAD utility and can be accessed by the PFATC and PFCOPY utilities for cataloging and
copying. The type of dump taken depends upon the purpose of the dump and is determined by the
parameters selected. Table 1-2 shows the defining characteristics of the three types of dumps.

TABLE 1-2. PFDUMP TYPES

Ineremental Dump Partial Dump Full Dump
OP=M is specified and Any dump that is not in- OP=0 is specified or
OP=B, BD=yymmdd, and cremental and not full. OP is not specified.
BT=hhmmss are not
specified.

3

Incremental (Selective)] Permanent File System Dump

An incremental dump copies those permanent files modified after a specified date; that is, the OP=M
option is specified together with the date (AD or DT) and time (AT or TM) options but OP=B,
BD=yymmdd, and BT=hhmmss are not specified. Other options specified on the PFDUMP call can
restrict the dump even further.

For example, the statement
PFDUMP(OP=MI,AD=790101,AT=100000)

causes only indirect access files (I parameter) modified after the specified date and time to be dumped.
Normal procedure at a site is to follow up this dump with successive incremental dumps (usually with a
periodic advancement of date and/or time). This produces a series of archive files containing successive
updating of all files in the defined category. (These files ean reside on one file - a multifile archive file.
Refer to the deseription of the NU option for an example of such a file.) The archive files ean then be
inecrementally loaded (refer to the PFLOAD utility) to return the most recently modified versions of the
archived files to the permanent file system.

Each incremental dump writes a record (or records) at the beginning of the archive file it creates. The
record contains catalog images (refer to Catalog Image Record in the PFLOAD section) of all files active
in the permanent file system when the dump took place. This enables a future ineremental load of these
files on a system or a device basis.

An example of ineremental dumping is given in the PFLOAD section.
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Partial Permanent File System Dump

A partial dump copies permanent files according to any specified option(s), except those defining a full or
incremental dump (refer to table 1-2). For example, the statement

PFDUMP(OP=D)

is a partial dump of all direct access permanent files. Similarly, a dump of all files ereated (OP=C) or
accessed (OP=A) after a certain date is a partial dump.

A partial dump can dump files from a certain device (DN or TD option) or ean dump all files in the
system (DN and TD not specified) that meet the criteria of the specified options.

Full Permanent File Dump

A full dump copies all files in the system or those cataloged on a specified device. That is, the OP option
is not specified (or OP=0), and either a particular device is specified (device dump) or no device (DN=0 or
TD=0) is specified (system dump).

PFDUMP in a Mass Storage Subsystem Environment

In an MSS environment, the data for a permanent file to be dumped may reside on MSF and not on disk.
However, if the file is to be copied to a dump file, it must have a disk image. The analyst can either
stage the file to disk from MSF in order to include its data on the dump file (OP=S omitted), or copy to
the dump file only the PFC and permit entries for the file and not the file data (OP=S specified).
Typically, OP=S is specified for full dumps; otherwise, all MSF files would be ineluded in the dump, which
is not feasible because of the time involved to dump such a large permanent file base.

As described in volume 1 of the NOS Reference Manual, the file owner can supply a backup requirement
for a file via the BR parameter on the DEFINE, CHANGE, or SAVE statement. Options include backup
on a dump file, backup only if the current version of the file is not on MSF, or no backup on a dump file.
This partially determines whether or not a file is included in a particular PFDUMP run. Refer to section
3, Mass Storage Subsystem, for further information on how the PFDUMP utility is used in an MSS
environment.

LOAD PERMANENT FILE (PFLOAD)

PFLOAD loads archived files produced by the PFDUMP utility back into the permanent file system. The
load can reestablish the permanent file system exactly as it was at the time of the dump, or can load
only a desired subset of files on the archive file (as irdicated by specified parameter options).

If LO=T (list all files processed) is specified, the listing produced is similar to that shown in figure 1-11.

If LO=C (list all files in catalog for system) is specified, the listing produced is similar to that shown in
figure 1-16.
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PFATC CATALOG OF CATALOG IMAGES PAGE 19

ON 76/01/14. AT 22.07. 54.
FILE USER ACCESS LAST ACCESS DEVICE
NAME INDEX COUNT DATE TIME NUMBER
451 Z 23 2 74/03/23. 11.15.23.
452 3DT 26 10 74/06/04. 09.32.286.
453 ADS 26 14 74/06/04. 09. 30. 04.
454 DEMO 20 14 75/07/11. 16.39.20.
455 FTN2 20 0 75/07/15. 11.13.20.
456 TAPE2 ' 20 2 75/07/11.  16.38.07.
457 HRACER 25 14 75/08/22. 13.19.09.
458 AA 20 40 75/07.22. 12.26. 18,
459 DSPX 27 12 75/12/18. 19.40. 17.
460 BI1MSAJ 21 ' 0 75/12/18. 12.51. 34.
461 BLDDIR 27 32 75/01/07. 16.10. 29.

Figure 1-16. Catalog of Catalog Image Record

The two types of loads available are incremental and nonincremental. An ineremental load builds up
(increments) an accumulation of the most recently modified versions of the files extracted from the
archive files for loading. A series of archive files is read in the reverse order of creation. The CIR
(refer to next section) created by the most recent ineremental dump is read and checked against the
archived files on these files. If a file matches an entry on the CIR, that file is a candidate for loading.
A nonineremental load does no CIR checking and uses only parameter options specified on the PFLOAD
call, if any, to select candidates for loading.

Catalog Image Record

Each ineremental dump (OP=M) writes a catalog image record (CIR) at the beginning of the archive file
on which the permanent files are dumped. The other types of dumps (full and partial) do not produce a
CIR. The CIR is composed of two-word entries for every permanent file in the system at the time of the
incremental dump (not just files included in the dump).

The format of each entry is as follows:

59 41 35 17 0
filenam userin
access .
count dn date time
filenam Name of the permanent file.
userin User index under which filenam was cataloged.
access count Number of times filenam was accessed.
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dn Device number of the device on which filenam resides if it is a direct access
file and resides on a device other than the user's master device. If it resides
on the master device, dn=0. If the file is indireet access, dn is ignored.
date time Date and time filenam was last accessed.
When a file is loaded, this CIR information is placed in the permanent file catalog of the device being
loaded. No other information can be changed over dumps and loads without updating the utility control
date and time.
Figure 1-16 contains a partial listing of the CIR. This listing can be obtained after a selective dump if
the LO=C option is specified on a PFDUMP, PFLOAD, or PFATC ecall. A listing similar to the one in

figure 1-11 can be obtained after a selective dump if the LO=T option is specified on a PFDUMP,
PFLOAD, or PFATC call. In both cases, the headings vary but the format of the information is the same.

Stages Of Checking
Execution of the PFLOAD utility involves three stages of checking.

® A check of the archive file to determine which files are eligible for loading (incremental loads
only).

® A check of the specified options in the PFLOAD call to filter out noneligible files.

® A check of the device to be loaded to identify the files already contained on it and thereby
determine which files from the archive file are actually to be loaded.

Archive File Check

The archive file check applies only to incremental loads; for noninecremental loads this stage of checking
is bypassed and the entire archive file to be loaded is passed on to stage 2 (specified option check).

The usual procedure in an archive file check is as follows. The first step is to read the CIR from the
most recent selective dump file and place it on a random file. Then the archive files are read in the
reverse order in which they were created (the most recently created file is read first).

Each file on an archive file is checked against the CIR on the random file for a match of file name and
user index (these fields describe a file uniquely in the system). If a match is found, the file is a eandidate
for loading and moves to stage 2 of checking. Also, the file name and user index are zeroed out in the
corresponding CIR entry to prevent subsequent loading of older versions of the same file. If a match is
not found, the file is skipped because it has already been accepted for stage 2 (it appeared on a previous
archive file and a match with the CIR was found) or has been purged. This process passes on to stage 2
only the latest versions of files obtained from the archive files.
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Specified Option Check

The specified option check applies to those files that have passed the archive file check (ineremental
loads) and is the first stage of checking for files in a nonineremental Ioad. Files that are candidates for
loading are further checked against the additional restrictions specified in the parameter options of the
PFLOAD call. Files that meet all criteria specified are passed on to the final stage (device check); all
other files are skipped. For example, if OP=D is specified, only direct access files are candidates for
loading. Indirect access files do not move on to stage 3.

The specified option check also involves a check of the secondary masks of the devices to be loaded. No
matter what parameter options are specified on the PFLOAD call, direct access files can be loaded only
onto a deviee whose secondary mask allows it. That is, if the user index under which the file was created
ends in the octal digit i, then the ith bit must be set in the secondary mask of the device onto which the
file is to be loaded. (Refer to the definition of secondary mask.)

The DN option on the PFLOAD call specifies the device to be loaded. If this device does not exist in the
system or if its secondary mask forbids a file to reside on it, then such a file will be loaded onto the
alternate (or default) device specified by the DD option on the PFLOAD call. If the DD option was not
specified, or if the device specified by the DD option does not exist or does not have an appropriate
secondary mask (as explained previously), then the file is not loaded and an error message is issued.

However, in determining where to load each file, PFLOAD also checks the DN entry in the permanent
file catalog (refer to the definition of catalog entry). Either this DN entry for a file is zero or it is
nonzero. If DN=0, then before the file was dumped, it resided on the same device on which it was
cataloged. If DN#0, then the file did not reside on the same device on which it was cataloged, and the
DN entry specifies the device on which the file did reside. The following possibilities can ocecur.

e If DN=0 in the PFC, then PFLOAD loads the file onto the device specified by the DN option on
the PFLOAD eall, if possible. If this load is not possible (for reasons explained previously), then
PFLOAD loads the file onto the device specified by the DD option. If this load is not possible or
DD was not specified, then the file is not loaded.

e If DN=n in the PFC (n#0) and DN=n on the PFLOAD ecall, then PFLOAD follows the procedure
explained in the DN=0 case.

e If DN=n in the PFC and DN=m on the PFLOAD call (n#0, m#0, and n#m), PFLOAD loads the file
onto device n (the device specified by the DN entry in the permanent file catalog), if possible.
If this load is not possible (for reasons explained previously), then PFLOAD loads the file onto
the device specified by the DD option. If this load is not possible or DD was not specified, then
the file is not loaded.

Example:

Files have been dumped from device 3 to archive tape AB. Device 3 no longer exists in the system;
devices 4 and 5 do exist. The control statement

PFLOAD(T=AB,DN=4,DD=5)

is executed. Depending on the type of dump that was taken, some of the following types of files may not
exist. Files that resided and were cataloged on device 3 (DN=0) are loaded to device 4 (if the secondary
mask allows it). Files that resided on 3 but were cataloged elsewhere (DN=3) are loaded to device 5 (if
the secondary mask allows it), because device 3 does not exist in the system. Files that were cataloged
on 3 but resided on 4 (DN=4), are loaded to device 4 (if the secondary mask allows it). Files that were
cataloged on 3 but resided on a device other than 3 or 4 (DN#0 and DN#4) are loaded to the device on
which they resided (if it still exists and if the secondary mask allows it). In all cases, if the secondary
mask does not allow the load, PFLOAD loads the file onto the alternate device, if possible; otherwise,
the file is not loaded.
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Device Check

The device check is carried out as follows. PFLOAD determines the catalog track where the archive
files to be loaded are to reside and builds an index file with a one-word entry for each file on the track.
The format of the entry follows.

59 17 0

filenam userin

PFLOAD checks each candidate file against this entry to determine whether it is in the permanent file
system. If it is not, the file is loaded. If it is, loading depends upon the OP=R option. If OP=R was
specified on the PFLOAD ecall, the archive duplicate replaces the one in the permanent file system. If
OP=R was not specified, archive duplicates are skipped.

PFLOAD in a Mass Storage Subsystem Environment

In an MSS environment, an incremental load as described previously is the typical reload procedure.
PFLOAD uses the CIR from the first incremental dump file to control the loading of file data and PFC
and permit entries. Files that resided only on MSF at the time of the dump may or may not have been
copied to the dump tape. If OP=S was specified on the PFDUMP call, then only the PFC and permit
entries for the MSF files were included on the dump tape. PFLOAD reloads only what was dumped by
PFDUMP. Thus, if the file data was included on the dump tape, it will be reloaded to disk. If the file
data was omitted from the dump tape, only the PFC and permit information for the files will be
reloaded. Refer to section 3, Mass Storage Subsystem, for further information on how the PFLOAD
utility is used in an MSS environment.

EXAMPLE

In this example, permanent files created and modified on three devices are dumped nine times. The
action runs from March 1, 1975 (75.3.1) to Mareh 10, 1975 (75.3.10). For simplification, the time of day
(TM) is not shown.

Before the last dump, one of the devices becomes inoperable. The example then shows how this device
can be loaded from the archive tapes.

The following are the three devices.

DE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>