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STUDENT GUIDE

COURSE DESCRIPTION =~ . ‘ -

The VAX/VMS System Management course 1s designed for students
who operate and manage a VAX/VMS system, including:

Managing system resources

Installing, updating, and upgrading' the system and its
layered products

Monitoring and improving system performance

PREREQUISITES

e VAX/VMS Utilities and Commands course
COURSE GOALS.
e Install and update VMS and typical 1layered products on
standard configurations PO :
e Set up user authorization and accounﬁing files and
procedures
: e Set up queue and device characteristics
e Perform file back-up and restore operations
* e Respond to user requests for operator assistance
e Identify potential system problems (hardware or software)
! by examining error log files .
¢ Write and submit Software Performance Reports (SPRs)'
e Monitor syétém activity and ensure satisfactory system

performance



STUDENT GUIDE .

COURSE ORGANIZATION

This course is divided 1into units, called modules. Each
module covers a skill or related group of skills required to
fulfill the course goals.

In this textbook, each module consists of:

e An introduction to the subject matter of the module.

e One or more objectives, which describe what you intend to
achieve by studying the module.

e A list of resources, the manuals you need to study the

module, Some o¢f these manuals are included with your
course materials. Others may be available for reference
"in your classroom or lab. :

e The text of each module, which includes outlines, tables,
figqures, and examples.

In addition, the Tests and Exercises booklet contains
laboratory exercises for use in studying each module. ‘

This course textbook 1is designed for wuse in a lecture
classroom. Your instructor will follow 1its topic outlines in
covering much of the subject matter of this course. As the
instructor explains a particular subject, you can take notes in
this textbook in the white space surrounding the subject outline,
The outline will help you organize your notes. The large number
of tables, figures, and exmaples that accompany the outline should.
reduce the amount of writing required during lecture, enabling you

to channel your energies into understanding the subject matter and
away from recording it.

The course map shows how each module Is related to other
modules and to the course as a whole. Before learning a module,
you should master all its prerequisite modules. - These
prerequisites are below the selected module in the course map and
are connected to it by a chain of upward-pointing arrows.

This material can be effectively presented in many different
ways. By providing prerequisite information as needed, your
instructor may choose to use a module organization different from
the one in the course map.
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STUDENT GUIDE

RESOURCES

Some of these resources will be given to you. Others will be
available for reference in your classroom or lab.

The following manuals are heavily used throughout this
course:

1. VAX/VMS System Management -and Operations Guide

2. VAX-11 Utilities Reference Manual

The following manuals are of use in more than one module.

1. VAX/VMS Release Notes

2. VAX/VMS UETP User's Guide

3. VAX—ll/?BB'SOEtware Installation Guide

4. VAX-11/750 Software Installation Guide

5. VAX-11/73@ Software Installation Guide

6. VAX-11/782 User's Guide

The following manuals and documents are also useful.

l. VAX/VMS System Dump Analyzer Reference Manual

2. VMS Version V3.0 Software Product Description

3. VAX Hardware Handbook
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VAX/VMS CURRICULUM .
VAX/VMS
DEVICE DRIVER
LEC/LAB )
-
VAX/VMS VAX/VMS DESIGN OF APPLICATIONS
DECNET USER OPERATING SYSTEM INTERNALS UNDER VAX/VMS
LEC/LAB LEC/LAB SEMINAR

PROGRAMMING VM5 IN
VAX-11 BASIC

LEC/LAB OR SPt

PROGRAMMING VYMS IN
VAX-11 COBOL

LEC/LAR OR SPI

PROGRAMMING VMS IN
VAX-11 FORTRAN/MACRO

LEC/LAB Oft SPI

PROGRAMMING VMS

OPERATING SYSTEM INDEPENDENT
PROGRAMMING LANGUAGES

ASSEMBLY LANGUAGE

IN D5M BASIC/FORTRAN/COBOL PROGARAMMING IN VAX-11 MACRO
SPI . LEC OR 5PI LEC
VAX/VMS VAX/VMS VAX-11
"SYSTEM MANAGEMENT ho— UTILITIES AND COMMANDS INSTRUCTION SET
LEC/LAB LEC/LAB OR SPI AlV
b
VAX/VMS OPERATOR VAX-11 CONCEPTS
LEC/LAB OR SPI A/V OR LEC

KEY

LEC = LECTURE

LEC/LAB = LECTURE AND LAB

sPy = SELF-PACED INSTRUCTION
ANV = AUDIOVISUAL INSTRUCTION

TK-9040
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HARDWARE AND SOFTWARE CONFIGURATION

.

INTRODUCTION

As system manager, you Should be familiar with available VAX
hardware and VMS software. This knowledge will be of value in-
understanding the capability of your current system and planning
for its future expansion. '

The official document describing the hardware, operating
system software, and optional software supported by the VMS
. operating system is the Software Product Description (SPD) for the
VAX/VMS operating system. This document 15 reissued with each
update of VM5, The information in this module corresponds to the
SPD for VAX/VMS Version 3.8. Your instructor may provide you with
~additional information from a more recent SPD.

OBJECTIVES

A systeﬁ manager must identify VAX/VMS hardware and software,
including: .

e Types of hardware supported by VMS

e Types of software supported by VMS

RESOURCES

l. VAX/VMS Software Product Description

11



HARDWARE AND SOFTWARE CONFIGURATION

- THE USER ENVIRONMENT

TERMINAL

o

N
~

¥

q DCL

il COMMAND INTERACTIVE
] LANGUAGE PROCESS
4 INTERPRETER |
' '

VMS
OPERATING
SYSTEM

“mm:;ﬂ:’;m PROGRAMS
AND
UTILITIES
PERIPHERAL
DEVICES
T¥.8088

Figure 1-1 The User Environment
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HARDWARE AND SOFTWARE CONFIGURATION

USER HARDWARE ENVIRONMENT
e Central Processing Unit (CpU)
¢ The Console Subsystem
- Operator's cqn501e
- <Console storage device
e The Main Memory Subsystem
- Battery backup
e The Input/Output Subsystem
- MASSBUS
Fast disk units
Tape units
= UNIBUS
Card readers
Line printers
Terminals
Slower disk units
Slower tape units
- IDC (Integrated Disk Controller)
| Disk units on VAX—ll/?ﬁﬂ
e Communications
- Dial—in phone lines

-~ Processor-to-processor communication link

14
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HARDWARE AND SOFTWARE CONFIGURATION

FP730
CONSOLE VAX-11/730
SUBSYSTEM CPU MEMORY
1 MbMIN
REMOTE 5 Mb MAX
DIAGNOSIS
IDC 1/0 ADAPTER
wy
al| .unisus
' Z| 1.35Mu/SEC
)
1
1 STANDARD

. TK 744

Figure 1-2 VAX-11/738 Hardware Configuration

FP750 | ucs
CONSOLE
SUBSYSTEM VAX-11/750 CPU MEMORY
REMOTE 1 Mb MIN
DIAGNOSIS B Mb MAX
CACHE
1/0 ADAPTERS
MAX 1/0 RATE: 5 Mb/SEC
UNIBUS MASSBUS
1.35 Mb/SEC : 2.3 Mb/SEC
1STANDARD 3OPTIONAL
10PTIONAL (WITH SECOND
UNIBUS, 2 OPTIONAL)
TR-7004
Figure 1-3

VAX-11/750 Hardware Configuration
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HARDWARE AND SOFTWARE CONFIGURATION
FP780 | ucs
CONSOLE
SUBSYSTEM VAX-11/780 -
cPU MEMORY MEMORY MULTIPORT | MULTIPORT
MEMORY MEMORY
REMOTE .
DIAGNOSIS 1 Mb MiN 266 Kb MIN | 256 Kb MIN | 256 Kb MIN
4 Mb MA 4 Mb MAX 2 Mb MAX 2
CACHE X ) Mb MAX
1/0 ADAPTERS -
MAX I/O RATE: 13.3 Mh/SEC {(WITH 2 MEMORY CONTROLLERS)
UNIBUS MASSBUS DR780
1.35 Mb/SEC 2.3 Mu/SEC 6.67 ML/SEC
1 STANDARD 4 OPTIONAL 1 OPTIONAL
JOPTIONAL

YE.7008

Figure 1-4 VAX-11/780 Hardware Configuration

~Figure 1-5 VAX-11/782 Hardware Configuration
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SUBSYSTEM SUBSYSTEM
FP780 FP780
. cPu . CPU
- MULTIPORT MEMORY
MEMORY ucs 1 MbMIN ucs MEMORY
256 Kb 8 Mb MAX 256 Kb
1/0 ADAPTERS
[ 72}
D
m
a
g
=
1 STANDARD 4 OPTIONAL
JOPTIONAL
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HARDWARE AND SOFTWARE CONFIGURATION

USER SOFTWARE ENVIRONMENT S
Major Software Components
® VMS Operating System
- Controls peripheral devices
- Manages user processes
e Applications Migration Executive (AME)
- Allows RSX-11M programs to execute on VAX hardware
e VAX-11 Record Management Services (RMS)
- General file/record management tools
o Command Language Interpreters (CLI)
- Interface'between user and system
- DIGITAL Command Language (DCL)
- Monitor Console Routine (MCR)
e Program Development Tools
- Text editors (EDT, SOS, TECO, EDI)
- VAX-11] MACRO Assembler
- VAX-1ll1l Linker
= VAX-11 Symbolic Debuggef
- VAX-11 Librarian

~ VAX-1l1 System Libraries

17



HARDWARE AND SOFTWARE CONFIGURATION

Other Software Components

e Word Processing Tools

Interactive Text Editors
RUNQFF Text Formatter

SLP Batch Text Editor

e Volume Manipulation Tools

INITIALIZE Utility

- MOUNT Utility-

BACKUP Utility

Volume Verification Utility

e Other Utilities

File Sorting and Merging Utility
Informational Utilities

Personal Mail Utility

Telephone Utility

Text String Search Utility

18



AHARDWARE AND SOFTWARE CONFIGURATION
_' Optidna! Software Products
¢ Information Management Tools
-~ Data Base Management Services (DBMS)
- DATATRIEVE
- Common Data Dictionary (CDD)
- Forms Management Services (FMS)
-® Programming Languages

- BASIC

BLISS
- ¢
- COBOL
- CORAL-66
- DIBOL
- DIGITAL Standard MUMPS (DSM)
-~ FORTRAN
- PASCAL
- pL/1
e Communication Packages
- DECnet/vaX
~ VAX-11 27808/3788 Protocol Emulator
- VAX-11 3271 Terminal Emulator
- VAX-11 MUX2¢60 Terminal Emulator
- DX/VMS
o Application Management Tools

~ DECCMS

19
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HARDWARE AND SOFTWARE CONFIGURATION

[

Table 1-1 Disk Comparison Chart
Average Peak " Access
Controller MB/ Drives/ Media Access Transfer Dual
Model Interface Drive Controller Type Time{msec) (MB/sec) Option
"RP@7  MASSBUS 516 8 DISK PACK 31.3 1.3/2.2+ YES
RMB5 MASSBUS 256 8 DISK PACK 38,3 1.2 YES
RPAH MASGBUS 176 8 DISK PACK 38,3 .886 YES
RMB @ MASSBI1S 124 8 FIXED 33.3 1.2 YES
RMO 3] MASGBUS 67 B DISK PACK 38.3 1.2 YES
RKA7 UNIBUS 28 8 CARTRDIGE 49 .538 YES
RLO2 UNIBUS/IDC 1e.4 4 CARTRIDGE 67.5 . 512 NO
RXg2 UNIBUS 8.5 2 DISKETTE 263 062 NO
*Interleaved memory is required for a transfer rate of 2,2 MB/sec.,
Table 1-2 Tape Comparison Chart
* Capacity/ Data
Controller Number Drives/ Density Speed Reel Transfer
Model Interface Tracks Controller (BPI) {(IPS) (MB} (KB/nec)
TUS8* UNIBUS N/A 2 [:171%] 30 .25 38.4
TS1l UNIBUS 9 1 1604 45 a2 72
TE1G MASSBUS 9 8 890-1609 45 32 12
TU4S MASSBUS 9 8 8RR-1600 75 32 120
TU7? MASSBUS 9 8 880-16049 125 32 200
TU78 MALSBUS 9 8 l16p0~-62549 12% "145 781
*The TU58 1s treated like

a disk by VAX/VMS.

20



HARDWARE AND SOFTWARE CONFIGURATION

Table -1-3 Terminal and Printer Comparison Chart

Max. Print-
Speed Number of Printing Printing - Font Bidirectional
Model- {char/sec) Columns Characters Type Sizes Printing
Hardecopy :
LA34/LAZE k1] 132+ 96 9x7 4 NO
Dot Matrix -
LA1 20 180 132+ 96 7%7 ‘ 8 YES |
Dot Matrix
Video ' .
VT109 1920 132+ 94 9¥7 4 N/A
Dot Matrix
Graphling
VT1a5** 1920 132% 96 9x7 4 N/A
Dot Matrix
VT125% 1929 132+ 96 9X7 4 N/A
GIGI** . Dot Matrix
V511
Line
Printers (lines/min)
LPl1l-AA ap 132 64 Band 1 N/A
LP11-BA e 132 64 . Band 1 N/A
215 96
LP11-CA 900 132 64 Impact 1 N/A
LP1l1-DA 64¢ 132 a6 Impact 1 N/A
LPl1-VA iep 132 f4 Impact 1 N/A
LP11-whn 248 ’ 132 96 Impact 1 N/A
LPll-YA ARD 132 64 Impact 1 N/A
LP11~2ZA 436 132 96 Impact 1 N/A
Printer/ )
Plotters
LXY1]1#®* ien 132 96
) 170 Dot Matrix
LXY21#%+* 600 132 96
' 32 Dot Matrix

* Number of columns varies with font slze,
** optional plotting/graphing software avallable.

21
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HARDWARE AND SOFTWARE CONFIGURATION

Table 1-4 Card Reader Comparison Chart

Speed
Model (cards/min) Card Slze
CR11-A 300 80
CR11-BC 608 8e
CME11-XKA 2580 49 /80

- 22
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- MANAGING SYSTEM USERS

INTRODUCTION

) The resources of a single VAX/VMS system are 1limited. A
given confiquration has a fixed amount of physical memory, a fixed
amount of disk storage, and a fixed number of peripheral devices.
These resources must be shared by all system users.

VMS enforces restrictions on each user's access to system

resources, By controlling these restrictions, you can promote
fair and effective resource sharing.

VMS also restricts the ability of each user to affect other
users and - to affect VMS itself. By . controlling these
restrictions, you can maintain system security.

The brincipal methods available on VMS to requlate individual
.processes are: '

Priority
Privileges

Limits

Disk quotas
Protection T
Access mode

TR EEE

The system resource or ability regulated. by each of these
methods iIs explained in Table 2-1,

To define restrictions on individual user processes and to
record system activity, you use VMS utilities and DCL commands

that create and maintain the following files, discussed 1in this
module:

User authorization file {(SYSS$SSYSTEM:SYSUAF.DAT)
Quota files on disk volumes ([8808400]1QUOTA.SYS)
Login files (for example, SYSSMANAGER:SYLOGIN,COM)
Accounting file (SYSSMANAGER:ACCOUNTNG.DAT)

- 25



MANAGING SYSTEM USERS

*

- OBJECTIVES

, To share limited system resources among users and processes,
a4 system manager must:

e Set up user authorization records, directories, and disk
quotas

o Collect accounting information
® Restrict the abilities of certain users or applications

e Respond to requests for operator assistance

RESOURCES

1. VAX/VMS Command Language User's Guide

2. VAX/VMS System Management and Operations Guide

3. VAX-11 Utilities Reference Manual

. , . cﬂ;‘h A o4

6
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- MANAGING SYSTEM USERS

MANAGING SYSTEM RESOURCES

e System resources
- Physical memory
~ Disk storage
- Péripheral devices

e Must promote fair and effective resource sharing
- VMS enforces restrictions on user's_access
- System manager cdntrols restrictions

e Must maintain system security
-~ Restrict ability of one user to affect another
- Restrict user ability to affect VMS itself

e Files defining user restrictions and recording
activity

- User authorization file
( SYS$SYSTEM:SYSUAF.DAT )
- Quota files on disk volumes
( (PGRPBEA)QUOTA.SYS )
- Login files
{ for example, SYSSMANAGER:SYLOGIN.COM )
- Accounting file
(‘SYS$MANAGER:ACCOUNTNG.DAT )
o Methods of regulating individual processes
- Priority
-~ Privileges

- Limits

- Disk quotas
- Protection
- Access mode

27
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Table 2-1

MANAGING

o .0 RS o e " .

SY¥STEM USERS

Methods of Regulatlng VMS Processes

Resource or Abllity
Regulated

Method of
Regulation

Comments

Access to CPU

Abflity to affect other
VMS users and to affect
VMS {tself

Abflity to use certain
system resources

Ability to store files
on a disk volume

Priority

Privileges

Limlts

Disk quotas

VM5 uses process priorlty to schedule
process executlon,

Priority ranges from @ {lowest) to 31
{highest) .

Timesharing processes have priorities
@-15. VMS can automatically adjust the
pricorities of timesharing processes to
promote greater CPU sharing.

Real-time processes have priorities
16-31. VMS does not automatically
adjust the pricrities of real-time
processes,

.In many cases, exercising a privilege

results In the use of physical memory or
other sSystem resources.

There 15 no restriction on the number of
times a process can exercise a
privilege.

Limits restrict the amount of a system
resource a process can use at a glven
time,

Limits are expressed numerically.

Limits are also called quotas in some
documentation. Do not confuse limits
with disk quotas, described below.

Disk quotas restrict the number-of

blocks of storage a process can use on 3
volume.

Disk quotas are enforced volume by
volume, not device by device or system
wide.

28



Table 2-1

MANAGING SYSTEM USERS

Methods of Requlating VMS Processes (Cont)
Resource or Ability Method of
Requlated ) Regulation Comments
“Access to devices, Protection e Every process has a UIC.
volumes, and files on
volumes; also, ability e Devices, volumes, files, and inter-
of processes to exchange ptocess communication structures have
information and affect an owner UIC and a protection code.
each other .
® VMS protection Is based on a comparison
of - the process UIC with the owner UIC
and protection code of the protected
structure.
Ability to modify or Access mode ¢ Data structures created at more powerful
delete certain data access modes can be used at less
structures, such as powerful access modes; however, they
logical names cannot he modified or deleted at less
powerful access modes,
¢ The access modes are numbered from @
(most powerful) to 3 (least powerful).
e The access modes, and the routines that

typically run in them, are:

VM5 kernel routines
RMS routines

DCL, MCR routines
User programs

Kernel
Execut {ve
Supervisor
User

[NE SR LN -
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MANAGING SYSTEM USERS

AUTHORIZING AND MANAGING SYSTEM USERS

User Authorization File

® A record for each authorized user name

® Should reflect the needs of users

system

@ Four reserved user names

-~ SYSTEM
- FIELD

=~ SYSTEST
- DEFAULT

and resources of the

Table 2-2 Standard User Records {n the User Authori{zation File

User Namc¢ (and Initial Reasons to Log Inm With
Passward) of UAF Record This User Name

Comment

*SYSTEM (MANAGER} For software installation,
system bootstrapping, and
system preoblem diagnosis

+SYSTEST (UETP) For running the User
Environment Test Package
(UETP), which tests VAX/VMS
hardware and software

+FIELD (SERVICE) For running hardware
diagnostics
*DEFAULT (USER) Not possible to log in
. as DEFAULT

Do not log ln as SYSTEM for - '~
routine system management
functions. There are too many
dangeroun privileqes, particu-
larly BYPASLS. Create a UAF
record with UIC [1,4]1 and SETPRYVY,
but without danqgerous privileges,
to use for routine system
management functions.

This record Is used by the
AUTHORIZE command ADD to supply
default values for new UAF
records,

* These records are present whenever a UAF is created,

They cannot be removed or

renamed. The password of DEFAULT cannot be changed. System security requires that

you change the password of SYSTEM.

+ These records are present In the UAF that is distributed with VMS. It is bossible

to remove them, but it is not recommended. System
the passwords of SYSTEST and FIELD.

30
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MANAGING SYSTEM. USERS

©¢ Fields in the UAF record

& username: EROUN @ Ourer:
Account!  GRP32 Quic:
CLI: DCL O LicichD:

qa[ﬁefault DNevice! DISKS$SUSER:
Nefault Directoru? C[BROWN)]
CD Lodin Flads!

Secondary daus!
No hourly restrictions

[Primars daus Mon Tue Wed Thu

‘FPRCLH: 2 PBYTLM:
IQD ASTLM! 10 WSDEFAULT:
ENOLM? 10 USGUODTA:
TRELH! 10 WSEXTENT!
| HAXJOES: 0 MAXACCTJOES!
q’”Privileges:
THPMBX NETMBX

CFRIO: 4 BYTLM? 4096

MARY BROWN
(011,015)

Fri
Sat Sun
BIOLM: &
DIGLN: &
FILLH: 20
SHRFILLM? 4]
CrPU? no limit

PGFLAUOTA: 10000

Example 2-1 Sample UAF Record

31



MANAGING SYSTEM USERS

Table 2-3 Flelds i{n a UAF Record Usually Unique

Certain fields usually unique to each user

to Each User

Field

Meaning

AUTHORIZE guallfier

Key to Example 2-1

User
name

Password

UIC

Owner

Default
directory

‘Identifies user for whom VMS

creates process, Typed in
response to "Username:"
prompt.

Used to conflrm identity of
user, Typed In response to
"Password:" prompt.

Used to enforce protectlon

of devices, volumes, and
files. Also used to requlate
abllity of process to com-
munichte with and affect
other processes.

Used to record full name of
vser, for convenience of
system manager, Not uned
by VMS. To allow spaces in
name, place entire name

‘between quotation marks.

Used by VM5 to establish
hoth Initial default device

None. Parameter,
not qualifier,

/PASSWORD

Juic

/OWNER

/DEVICE
/DIRECTORY

and initial default directory.

Note that It is preferable to

Identlfy the default device by

a loglcal name hased on the
volume label (such as
DISKSUSER), not by a physical
device name {(such as DBAQ:).

1

Not displayed, to
preserve security.
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MANAGING SYSTEM USERS

¢ Other fields usually common to groups of users

Table 2-4 Fields in a UAF Record Usually Common to Groups of Users

Field

Meaning

AUTHORIZE Qualifier

" Key to

Example

Account

CLI

LGICMD

Privileges

Limits

Used by ACCOUNTING utility
to Ildentlfy processes whose
activities are billed in
common .,

Command language interpreter.
Usually, DCL.

.User's login command file.

Commands In this file are
executed before the user can
{ssuve commands finteractively
or through a batch command
file, 1If this field Is left
blank, VMS assumes that the
ffle name of the login comman
file is LOGIN, located in the
default directory.

Privileyes to add to user
record or remove from user
record.

Limits to record in user
record.

d

/ACCOUNT

/CLI . )

/LGICMD

/PRIVILEGES .

This qualifier has a key-
word for each privileqge.
For example, GRPNAM (to
add this privilege) and
NOGRPNAM (to delete {t).

One qualifier for each
limit. For example,
/TQELM, /ASTLM,

k]

11

10

33

N
P



MANAGING SYSTEM USERS

Process Interaction Controlled by UIC

e In assigning UICs to users, determine the extent to which
the user processes need to:

- Share access to files, volumes, and devices
- Communicate Interactively with one another
~ MAffect or control one another
o For greater interaction, place users in same UIC group

e For greater protection, place users In different UIC
groups : :

e UIC groups 1 through 19 are reserved for VM5 and the
system manager -

Table 2-5 Process Interaction Controlled by UIC

Interaction Avallable Amony Processes B ’ .
in the Same UIC Group ’ - Comment

sharing files, volumes, and devices, yet Accomplished by setting the protec-
denying access to processes in other groups - tion codes of the files, volumes,

and devices,

Communicating with cach other by means of " For example:’
structures that cannot be accessed by

processes In other groups . Group loglical names
. Group mallbox logical names
. Group global section names
. Common event flag clusters
) Process names

Affecting and controlling other processes Requires GROUP privilege.

in same UIC group

34
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'MANAGING SYSTEM USERS

Running the AUTHORIZE Utility
e AUTHORIZE utility accesses User Authorization File

SYSS$SSYSTEM: SYSUAF.DAT

Y S
RATE ,rg‘{ KSRV TRK

3

SYSTEM MANAGER
USER AUTHOMIZATION FILE
SYSESYSTEMEYSUAF DAT |

L RECORD: USER NAME SMITH
—— RECOHD: USER NAME JONES
) RECORD: USER NAME DAVIS

e EE R it

P Gy el
O <

USER WITH USER NAME DAVIS

TE 439

Figure 2-1 VUser Authorization File
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MANAGING SYSTEM USERS

Table 2-6 Getting the AUTHORIZE Utility Started

DCL Commands Used

to Run AUTHORIZE Comments

Step l: $ SET UIC [1,4] This command requires CMKRNL privilege, 1If the UIC
of your {nteractive process Is [1,4], this step is
unnecessary.

Step 2: $ SET .DEFAULT SYSS$SYSTEM The AUTHORIZFE utility manages the file SYSUAF.DAT
1n your default device and directery. To affect

SYSSSYSTEM:SYSUAF. DAT, set your default to
SYSSSYSTEM.

Step 3: $ RUN AUTHORIZE - If no SYSUAF.DAT exists, AUTHORIZE asks whether you
want to create a S5YSUAF,DAT, If you answer “yes,”
it creates one.

If you know SYSSSYSTEM:SYSUAF.DAT really does
exist, answer "no." Then:

A) Make sure that the logical name SYSUAF, if it
exists, polnts to SYSSSYSTEM:SYSUAF.DAT.

B) Follow steps 1-3 again.

® AUTHORIZE can:
- Add user records
~ Modify user records

- Remove user records
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Table 2-7 .Managing the User Authorization File with the AUTHORIZE Utility

Operation on the UAF

Command Pormat

Adding a new user record, taking
all values not specified by
qualifiers from the DEFAULT

record (If the /PASSWORD qualifier
1s omitted, the password USER

15 supplied.)

Adding a new user record, taking
all values (except password) not
specified by qualifiers from an
existing user record (The pass-
word must be specified, even |{f
it is to remain the same,)

Modifylng an existing user
record

Modifying all existing user
records '

Modifylng all existing user
records with UICs In a
particular group

Renaming an exlsting user record
{(The password must be specified,
even if it is to remain the same,)

Modifying the DEFAULT record

(The qualificr /PASSWORD does not
affect the default password,
which is always USER.)

Removing an existing user record

UAF>ADD new-user-name {/qualifier...]}

UAF>COPY existing-user-name new-user-name -

_/PASSWORD=password {/qualifier...]

UAF>MODIFY existing-user-name /quallfier [...] .
UAF>MODIFY * /qualifier [...])

UAF>MODIFY [group-number, *) /qualifier ([...]

UAF>RENAME existlng-user-name new-user—name -

_/PASSWORD=password -

UAF>MODIFY DEFAULT /qualifier [...]
or -
UAF>DEFAULT /qualificr [...)

UAF>REMOVE existing-user-name
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® AUTHORIZE can display UAF records

Table 2-8 Displaying the Contents of the UAF with the AUTHORIZE Utility

Command Qualifier Parameter

To direct display:

. To your terminal SHOW

. To listing fille

SYSUAF.LIS LIsST

To use display format:

. Full ] /FULL {(default for SHOW)

. Brief /BRIEF (default for LIST)
To select and sort records
by

. User name . user-name (Wild card
characters * and 1%
are permitted.)

. uic . [VIC] (Wild card
character *-is
permitted for entire
group or user
number .}

Examples:

UAF>SHOW JONES
UAF>LIST *
UAF>SHOW/BRIEF J*
UAF>LIST/FULL (1,4}
UAF>LIST [31,*)
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Owner

KARY BROWN
JOHN BUFORD

JACK DORSEY

ALAN FRIEDMAN

L1Z HELLER -

HERYL HLYNKA

LIZ HUNT

FRED MARSH

EMILIE MELVIN

VIK HMUIZNIKES

JIM KILLER/TOH KIMEL

KUAN OU

ROCKY CARDALISCD
CHARLOTTE SIGHMON
BYSTEH MANAGER
DEBEIE TOWLE

Example 2-2

 MANAGING SYSTEM USERS

Usernaae

BROWN
BUFDRD
DECNET
DEFAULT
DORSEY
FIELD
FRIEDMAN
HELLEK
HLYNKA
HUNT
MARSH
MELVIN
HUTZNIFKS
NETHGK
OPER

ou

ROCKY
SIGHON
SYSTEM
TOWLE

uIc

"L011,015)]

[011,0101
£0351:6011
[011,0001
(0110301
[C01,0102
(011:0401
[011,1103
[011.,120)
[011,140]
[011,2201]
[011,240]
[011+,250)
[013:002]
[041,020]
£011,3101
[011+320]
{011,3301
Lo01+004)
[011,3403

39

Account

GRP3I2
CCIFS

CCIFT
CC3FS

CC3FS
CC3Fs
CC3FS
CCIFY
CC3Fs
CC3F5
CC3F5

CC3FS
CC3FS
CC3FsS
SYSTER
CC3F5

Privs Pr;

Normal
All
Normal
all
All
All
All
All
all
All
All
All
All
All
All .
All
Aall
All
All
All

> Db Db BbS b ADAED DD AN

Defsult Directory

DISKSUSER:[BROWNT
DISKSUSER I EBUFGRD]
SYS$SYSROOTICDECNET)
DISK$USERILCOURSED
DISKSUSER:CDORSEY]
DRAQILSYSHAINTI
DISKSUSER!CFRIEDOMAN]
DISK$USERILHELLER]
BISKSUSERICHLYNKAD .
DISK$USERILHUNT]
BISK$USERILHARSH]
DISK$USERITMELVIN]

"HISKSUSERILHUIZNIEKS]

SYS$SYSIISKICNETHGR]
6YS54SYSKOOT TOPER]
HISK$USEK:COU] :
DISK$USER:ILROCKY)
DISKSUSERILSIGHON]
SYS$SYSRODOTILEYSHGR]
DISK$USERIETOWLE]D

Sample Brief List of UAF Records
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e AUTHORIZE has HELP facility

Table 2-9 Other AUTHORIZE Functlons

Operation Command Format

Displaying {nformatien about’ UAF>HELP [command (/qualifier]]
AUTHORIZE commands on Yyour

terminal

Exiting from AUTHORIZE UAFEXIT
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Customizing the User Environment

Define the user environment using system manager's login

command procedures

Login command procedures = are executed each time

interactive process or batch job is created
How VMS finds these command proceduréé

~ System logical name SYSSSYLOGIN

- Default user'login file LOGIN.COM

- LGICMD field in each user's UAF record
VMS login command sequence:

-~ If SYSSSYLOGIN is defined, execute command file
designates o

- If LGICMD 1is not blank, execute command file
designates '

- 1If LGICMD is blank, execute LOGIN.COM, 1f it exists
user.'s login default directory '
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¢ Three common uses of login command procedure

- Personai login only.

-~ System and personal login

- Captive login

Table 2-10

Typical Login Command Procedures

Function of Login Command Flles

befinition of System Logical MName
SYSSSYLOGIN and UAF Record Fileld LGICMD

Personal login only: Each DCL user
creates the file LOGCIN,COM In his
own login default directory to
customize his owns environment,

System and personal legin: The

system manager creates the DCL

command file SYSSMANAGER:SYLOGIN,COM

to customlze a common uscer environment.
In addition, each DCL uter creates the
file LOGIN.COM in his own loqgin
default dircctory te customize his

own envlronment,

Captive legin:
crcecates a file

The system manager

In the SYSSMANAGER
directory, such as SYSSMANAGER:
CAPTIVE.COM, to customlze the user
environment and prevent a user from
changing it. Typically, the command
procedure examines ceach DCL commanc
typed by the user, to decide whether
or not to allow it to be exccuted.

It may even Implement its own private
command languaqge, A captive command
procedure must contain a loop to
prevent It from exiting, and the FLAGS
ficld of the UAF record munt specify
the CAPTIVE, DISCTLY, and LDCKPWD
flags. This FLAGS field is mentloned
In Table 2-11.

'SYSSLOGIN undefined

LGICMD undefined

SYSSSYLOGIN defined
LGICMD undefined

as SYSOMANAGER:SYLOGIN

SYSSSYLOGIN definition optional, affects
captive and nori~captive users. LGICMD
definced as SYSSMANACER:CAPTIVE for captive
users, and /FLACS=CAPTIVE net as well.,
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MANAGING SYSTEM USERS

V = ‘FSVERIFY(0)'

S8ET NOCONTROL =
SET NOONM

Y

{Save verification status,
IMake sure that entire
icommand rrocedure executes.

! ENABLE <CTRL/T> HANDLING BY [CL

S8ET CONTROL = T

! DEFINE SYMBOLS FOR

DISFLAY
NCP
DHATL,
SFELL
USERS
ERASE
BYE
INFD
SUSFEND
RESUME

! DEFINE SYMEOLS FOR

BATCH
FORK
CaLC
CHECKEBLD
CHECKIN
CHECKOUT
NOTICES

| DEFINE SYHBOLS FOR

SYSNOTES
NETHOTES
CRASH

FOR INTERACTIVE

- =

FROCESSES ONLY.
FOR ALL FROCESSES,

IF F$HODE() .EQS,

SET CONTROL = ¥
EXIY

"INTERACTIVE"®
IF V THEN SET VERIFY

COMMOMLY USED DCL COMMANDS AND INSTALLED

*HONETOR PROCESS/TOPC®
T$NCF .

*$DHAIL®

*$SPELL®

*SHOW USERS®

*$ERASE"

*$ERASE LOGODUT®

*SHOM PROCESS/CONTINUGUS®
*SET PROCESS/SUSPEND®
"SET PROCESS/KESUNE®

COHHONLY USED COHHMAND FROCEDURES

*@SYSSLIBRARY (HATCH'
*PSYSSLIEBRARY IFORK®
*eSYSeLIBRARYICALC
*OWRKDS S CCHECKINICHECKELD®
COWRKDS ILCHECKINICHECKIN®
*@WRKD$ 1 LCHECKINICHECKOUT®
‘@SYS$MANAGERINOTICES®

COHMHONLY USED NOTES FILES

"NOTES. SYSSNOTESISYSNOTES®
“NOTES SYS$NOTESINETNOTES”®
*NOTES SYS$NOTESICRASH®

'Regtore verification status
tand <CTRL/Y> resronse.

UTILITIES

DISFLAY CUKRRENT SYSTEM NOTICES
RESTOKE ORIGINAL STATUS

THEN TYFE SYS$MANAGERINOTICE.TXT

Example 2-3 Typical SYLOGIN.COM Login Command Procedure
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Restricting User Activity

e Captive login

-~ [/FLAGS = (CAPTIVE, DISCTLY, LOCKPWD)
e SYSTEM record

"= /PFLAGS = (DISNETWORK, DISDIALUP)

- /SFLAGS = (DISNETWORK, DISDIALUP)

© SYSTEST and

- JFLAGS

- /FLAGS

Table 2-11

FIELD records
DISUSER when not needed

NODISUSER when heeded

Fields In & UAF Record Used to Enforce Additional Restrictions

Field

AUTHORIZE

Meaning Qualifier

Key to
Example 2-1

Login flags

Used to prevent a user from
overriding certain fields in
the UAF record, such as:

/FLAGS

] Default CLI
] Default device
. Login command procedure

Also, used to disable the

Primary days

Primary hours and flags
Secondary hours and

flags

use of:

L] SET PASSWORD
[ ] <CTRL/Y>

Used to divide the days of. the /PRIMEDAYS
of the week Into two categories, /PHOURAS
primary and secondary. For each /PFLAGSH

category, usecd to specify: /SHOURS
_ /SFLAGS
. Hours when allowed to leg
in

. wWhether allowed to log in
over dial-up line

e  Whether allowed to log in
using SET HOST from another
network node

8
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Managing Disk Volumes

e Each user's UAF record logically defines

= Default device

- Default directory

® AUTHORIZE puts values in UAF

e CREATE/DIRECTORY DCL
default directory

e DISKQUOTA utility limits

avallable

Creating a User File Directory

command physically

creates the

amount . of disk storage space

Table 2-12 Creating a User's Default Directory or Other UFD

Bteps {n Crecating a UFD

Comments

Step 1: $ SHOW DEVICE volume-log-name

Step 2: If the desired volume 1s not
mounted, mount it and return
to step 1.

Step 3: $ SET DEFAULT volume-log-name

Step 4: $ CREATE/DIRECTORY -

$_/OWNER=[uic] [ufd-name)

Read the Information displayed by this
command to find out whether the volume on
which the directory is to be created is
mounted.

Although the SHOW DEVICE command accepts a
physical device name, it is preferable to
use a loglcal name to refer to the volume,
For example, 1f the label of the desired
volume i{s USER, the volume loglical name
DISKSUSER can be used. This logical name is
created by the DCL command MOUNT.

See Module 4 of this course for Instruc-
tions on how to mount a volume,

This command selects the desired volume for
the command in step 4.

The UIC supplied with the /OWNER qualifier
should be the user's own UIC, as recorded in
the UAF. A user should always own his own
UFD. The /OWNER qualifiecr requires SYSPRV.
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MASTER FILE DIRECTORY
{000000] 000000.DIR

SYSTEM MANAGER

USER FILE DIRECTORIES
[000000] SMITH.DIH —
= [OO0000F JONES. IR —

USER FILE
[JONES] RESULTS.DAT —

USER WITH USER FILE DIRECTORY [JONES]
TRAI

Figure 2-2 User File Directory
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Regulating Disk Usage
® Voiume quota file [G@P030G)QUOTA.SYS
[ ] dne record for each'UIC allowed to store ffles on a volume
e DISKQUOTA utility manages quota file recofds

e Fields in a quota file record

- UIC
- Usage
- Quota

- pverdraft

Table 2-13 Fields in a Quota File Record

Fleld Meaning ) DISKQUOTA Qualificr

vIC Identifies the user who [s None. Parameter, not qualifier,
permitted to use the volume. ’
Note that files are owned by UICs,
not user pames, When you log in,
VMS uses your UAF record to
determine your UIC,

‘Usage Records the number of blocks ’ B None, Maintained by VMS, not
of storage owned by this UIC. entered by system manager.

Quota Petermines the number of blocks /PERMQUOTA
of storage this UIC can own :
before VMS refuses to create
new files.

Overdraft Determines the number of blocks : /OVERDRAFT
above the guota this UIC can
own before VMS refuses to create

new files and extend existing
files.
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uic

£000000,0000001
[000001,00000412
[000011,000140]
C000011,0002401
£000011,0000101)
£000011,0000301
£000011,0000401
£000011,00011012
£000011,000120]
£000011-,0002501
[000011,00031013
£000011,0003201
[000011,0003301]
f000011,0003401
C000011,0002201]
£000011,000015]
[000041,0000203
(000051,0000011)

MANAGING SYSTEM USERS

Usade

0
88535
6496
6477
2844
3231
3401
46837
3237
9049
2051
8443
1497
5087
10883
20

47
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Fermanent Quota

1000
100000
10000
10000
20000
10000
10000
10000
10000
10000
10000
10000
10000
10000
20000
500
1000
1000

Overdraft Limit

200
200
200
200
200
200
200

- 200

200
200
200
200 f
200
200
200
100
200
200

Example 2-4 Sample List of Volume Quota File Records

48
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Running the DISKQUOTA Utility -

e The DISKQUOTA utility accesses volume quota file
A[BQGGGG]QUOTA.SYS

SYSTEM MANAGER

VOLUME QUOTA FILE
1000000 QU T A SYS .

“-RECORD:  UIC {11,1]
—-RECORD: UIC [11,2]
RECORD: LIC |20.1]

USER WITH VIC {201}

T 8330

Figure 2-3  Volume Quota File
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e DISKQUOTA can:

- Add UIC records

~ Modify UIC records

- Remove UIC records

e QUOTA.SYS must be contiguous

Table 2-14

Getting the DISKQUOTA Utility Started

Commands

Comments

Step 1:

Step 2: $ RUN SYSSSYSTEM:DISKQUOTA

Step 3:

$ SET UIC [1,4]

DISKQ>USE volume

Thils command requires CMKRNL-privilege. If the
UIC of your intcractive process is (1,4), this
stcp is unnecessary.

For "volume" you can specify elther the device on
which the velume §s mounted (such as DBA#:) or a
logical name for that device (such as DISKSUSER) .,
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Table 2-15 Managling Individual Records in the Volume Quota Pile
with the DISKQUOTA Utility

Operation on the
Volume Quota File Command Pormat

Adding a new DISKQ>ADD [uic] [/PERMQUOTA=blksl])[/OVERDRAFT=blks2)
record, taking

all values not

specified by

qualifiers from

the record for . :

[e,n] : }

Modifying an DISKO>MODIFY [ulc) [PERMQUOTA=blksl])([/OVERDRAFT=blks2]
existing record

Modifying the DISKGMMODIFY [0,8) [/PERMQUOTA=blksl][/OVERDRAFT=blks2)
record for [0,0], . .

which 15 used to

supply defaults

((4,0] should

never own any

files,)

Modifylng all DISKQOMODIFY [group-number,*][/PERMQUOTA=blks1][/OVERDRAFT=blks2]
records for UICs
in a particular

group

Modifying all DISKQ>MODIFY (*,*} [/PERMQUOTA=blks 1] [ /OVERDRAFT=blks2]
records, in- .

cluding the

default

Removing an DISKQ>REMOVE [uic]
existing record
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e DISKQUOTA can: ' !
- Create or rebulld the volume quota file

- Enable or disable disk quotas

Table 2-16 Managing the Volume Quota File as a Whole

E—

with the DISKQUOTA Utility

Operation on
the Volume
Quota File

Command Format

Comment

Establishing
quotas on the
volume for the
first time

Reestablishing
quotas on the

volume, after

they have been
disabled for a
while

Recstablishing
gquotas on the
volume, after
they have been
disabled for a
while, without
bringing usaqe
records up to
date

Disabling quotas

temporarily

Disabling quotas
and deleting the

volume quota
file

DISKQ>CREATE

DISKO>MODIFY (9,0]/PERM=bl /OVER=b2
Estahlish quota records. See
Table 11-15

DISKQ>REBUILD

DISKQ>REBUILD

DISKO>ENABLE

DISKQ>DISABLE

DISKQ>DISABLE
DISKQ>EXIT
$ DELETE (000000 ]QUOTA.SYS;1

Creates the file [2POERY]
QUOTA.S5YS.

Establishes default values
for PERMOUOTA and
OVERDRAFT.

Brings usage records up to
date. '

Brings usage records up to
date.

Quotas must be enabled to
use the coemmands ADD,

. MODIFY, and REMOVE. The

commands ENABLE, REBUILD,
and CREATE enable gquotas.

Quotas must be disabled to
delete the volume quota
file,
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e DISKQUOTA can: ' . VL
- Display UIC records

~ Display HELP

Table. 2-17 Displaying the Contents of the Volume Quota Pile,
and Other DISKQUOTA Functions

‘Operation Command Pormat

Displaying the record of a DISKO>SHOW [ulc)

particular user on your

terminal

Displaying the records of DISKO>SHOW [group-number ,*]

all vsers with UICs in a
particular group

Displaying the rccords of DISKQO>SHOW [*,*}]
all users

Displaying the DISKQUOTA DISKQ>HELP
commands on your terminal

Exiting from DISKQUOTA DISKOYEXIT
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Disk usage displayed by:

- DISKQUbTA command SHOW °

—- DCL command SHOW QUOTA
Smaller disk usage displayed by:

- . DCL command DIRECTORY/SIZE=ALLOCATED

QUOTA accounting includes overhead not accounted

DIRECTORY

54
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~ADDING AND R_EMCV!NG USERS FROM THE SYSTEM

t SET DEFAULT SYS$SYSTEM

¢ RUN DISKQUOTA

DISKQ-USE DISK$USER .

DISKO-ADD C11,15)/FPERMOUOTA=500/0VERIIRAFT=100
DISKQZEXIT

¢ CREATE/DIRECTORY -

$_/OUNER_UIC=C11,151 DISK$USER:!CEROWN]

$ RUN AUTHORIZE ' -

UAF>ADD BROWN/PASSWORD=ENIGHA/UIC=C115151 -
~/DEVICE=DISK$USER/DIRECTORY=LBROWND -
~/DUNER=*Mary Brown*/ACCOUNT=GRF32

user record successfully added

UAFLEXIT

SYSUAF .DAT modified

$

Example 2-5 Adding a System User
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$ SETYT DEFAULT SYS$SYSTEM

$ RUN AUTHORIZE

UAF>REMCVE BROWN

record removed from 3YSUAF.DAT
UAFAEXIT

SYSUAF.DAT wmodified

$ BCDELTREE DISK$USER BROWN
$ RUN DISKQUOTA

DISKQ->USE DISK$USER
DISKQ>REMOVE [C11+15]
DISKGXEXIT

Example 2-6 Removing a System User

tCommand rrocedure to delete a UFD and all its SFDS.
fReauires SYSPRV privilede or a sustem UIC,

|Back wp all useful files before runnind this procedure.
lUse this rrocedure ONLY on VMS V3.0 and later versions.

SET NOON : : ‘

IF P1 .E0S., '* THEMN IMNOQUIRE P1 ‘*Device»r omit colon’

IF F2 .EGS. *'" THEN INQUIRE P2 *Directory (UFDy omit brackets)"
SET FROTECTION=(SY!RWED) ‘F1iL’'FP2.,.]%.XkiX

COUNTER = B -

LOOP ! :
DELETE/LOG ‘FLlIC/'P2...,]X. %X

COUNTER = COUNTER - 1

IF COUNTER .GT. 0 THEN GOTO LOOP .
SET FROTECTIODN=(SY!RUWED) ‘P1:C000000]1'P2.DIR
DELETE/LOG ’Pl:[OOOQOOJ'PQ.DIRil

™o PP RPPP PR RAN

Example 2-7 Command Procedure DELTREE.COM to Delete
a UFD and its SFDs
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CONTROLLING USER PROCESSES | '

"Users may require system manager or operator assistance to

control their:

- frocesses

- FPlles

- Input/Outpuf

Most users have sufficient privilege to control their own
process

System manager and operator, with additional privileges,
can control any process on the system
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Contro!ling.a Process

e Suspending execution

e Resuming execution

e Changing base priority

e Stopping execution and deleting process

e Required privileges to control:

- Own process and subprocesses - None

Processes in same UIC group - GROUP

All processes - WORLD

Tahle 2-18

s

Controlling Processes

Operatlion

Command Format and Examples

Comments

Suspending a
process .

Resuming a
suspended
process

Changing the
base priority
of a process

Stopplng and
deleting a
process

$ SET PROCESS/SUSPEND -

S [IDENTIFICATION=process—id]

5TSET PROCESS/SUSPEND -~
$_/IDENTIFICATION=3FpQ18

$ SET PROCESS/REGUME -

$_[IDENTIFICATION=process~-id]

$ SET PROCESS/RESUME -
$§_IDENTIFICATION=3F@o18

$ SET PROCESS/PRIORITY=n - .

$ [IDENTIFICATION=process-{d]

$ SET PROCESS/PRIORITY=3 JONES

[process=-name)

(process-name]

$ STOP[/IDENTIFICATION=process-id] -

$ [process-name]

5 STOP/IDENTIFICATION=3F@0@18

-hexadecimal number.

Every process has a

unfyue process identifi-
cation (PID}), a

To
refer to a process by
PID, as shown in the
example, use the
/IDENTIFICATION quali-
filer. The SHOW SYSTEM

command displays PIDs,

Every process has a
process name, unique
within its UIC group. To
refer to a process in
your UIC group by process
name, supply it as the
command parameter. To
refer to a process not in
your UIC group, you must
use its PID, not its
process name,
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Controlling Files and Volumes
e To affect files you do not own, need system UIC or SYSPRV

© To affect volumes you do -not own, need VOLPRO

Table 2-19 Controlllng Piles and Volumes

Operation

Command Format

Comments

Changing the ownership
a file

Establishing automatic
housekeeping for a
particular file

Disabling special
protection on a
directory file

Changlng the ownership
a directory

Establishing automatic
housekeceping for all
files in a directory

Changing the ownership

of a volume

$ SET FILE/OWNER_UIC=[uic]
$_file-spec

$ SET FILE/VERSION_LIMIT=n -

$_file-spec

$ SET FILE/NODIRECTORY file-spec

$ SET DIHFCTORY/OWNFB UIC=[u1cl

$_[direcctory- pcc]

$ SET DIRECTORY/VERSION_LIMIT=n -

$_ldirectory-spec)

$ SET VOLUME/OWNER_UICs[uic]

$_device-spec

This operation requires of
SYSPRV privilege or a
system UIC,

VMS automatically purges
the lowest numbered file
versions to keep the
total number of versions
less than the version
limit,

This commangd enables you
to delete a corrupted
dircctory file. It §s not
intended for une on
healthy dlirectory files.

This operatlion requires of

SYSPRV privilege or a

system UIC,

This operation requires
VOLPRO privilege.
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Controlling Input/Output

MANAGING SYSTEM USERS

e User may request operator assistance

- Explicity

- Implicitly

¢ At some -installations, users perform their own. operator

functions

o - User and operator communication performed by OPCOM process

e Operations requiring operator assistance

- User cannot issue new DCL commands until assistance is
provided

Table 2-280 OQOperations Requiring Operator Assistance

Operator
Function

DCL Command
Causing Request

Mounting a disk or
tape volume

Performing any user-
requested function

Mounting a new tape
reel for the file
system, when it is
reading a multi-
reel volume set

Mounting a new tape
reel for the flle
system, when it is
writing a multi-
recl volume set

MOUNT

REQUEST/REPLY

Any command that
reads a file

Any command that
writes a file

Category of Key for
Operator Notifled . Table 2-22
DISKS or TAPES A

All operators; can be B

more specific by using

the qualifier

/TO = (OPER [,...]).

TAPES C

TAPES - D
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e Typical messages received by operators

YOFCOM, 7-MAY-1982 15:117:137.09+ reauest 1s from user FRIEDMAN
--TTA7!s Please connect remote sensor 3A,.

Example 2-8 Request to Operator by REQUEST/REPLY

ZOPCOMr 7-HAY-19B2 16:54:23.27r reauest 3y from user FRIEDMAN
Please mount volume DATALS in device _MTAO! _

Example 2-9 Request to Operator by MOUNT

XOPCOM» 7-HAY-1982 15122:02.97+ messade from user FRIEDMAN
~-=-TTA7%s Please check the line rFrinter.

Example 2-1@ Message to Operator by Request,
No Reply Required ‘
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o Can respond to user réquests only from operator terminals

Table 2-21 Enabling and Disabling Operator Terminals

Operation

Command Format and Examples
{Requires OPER Privilege) .

Comments

Enabling your terminal
to receive and respond
to all operator requests

Disabling your terminal
from recelving and
responding to any
operator regquests

Enabl!ing your operator
terminal selectively

Disabling your opecrator
terminal selectively

Listing pending status
requests for which your
terminal i3 enabled

$ REPLY/ENABLE

REPLY/DISABLE

o

REPLY/ENARLE={oper [,...1])
REPLY/ENABLE=(DISKS, TAPES)

WA

REPLY/DISABLE={oper [,...])
REPLY /DISABLE=DISKS

L Ly

$ REPLY/STATUS

A terminals is disabled when
the operator legs out. The
only exception is the
console terminal, OPAQ:,
which {s enabled permanently
by default when the sytem is
initialized.

An enabled terminal displays
operator requests, but a
terminal user needs OPER
privilege to respond to
these requests.

System generated operator
messaqes are sent only to
interested categories of -
operators. Users can also
direct their requasts to
specific categories. The
categories fnclude DISKS,
TAPES, PRINTERS, CARDS, and
NETWORK.
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e Responding to requests for operator assistance

Table

Providing Operator Assistance

Circumstance

Command Format

{Requires OPER Prlivilege)

Type of Request

Cannot perform requested

function;

May be able to perform
requested function; want
to notify interactlve user
but leave request pending

Can perform requested
function:

a)

b)

<)

d)

e)

User-requested
function

Mounting specified
volume on speclified
device

Mountina specified
volume eon an
alternate device

Mounting a scratch
tape when the file
system {s writing

a multi-reel volume
set

Mounting a blank
tape when the file
system {s writing a
multi-reel volume
set

must abort request

$ REPLY/ABORT= request id -

$_"message-text”

$ REPLY/PENDING=request-id -

§_"message-text"

$ REPLY/TO=request~id -
$_"message-text"”

Physically mounting the
specified volume is the
only response required
when the volume is5 a
continuatfjon tape in a
multi-reel volume set.
In that case:

$ REPLY/TO=request~id -
§_"message-text”

$ REPLY/TO=request-1id -

$_"SUBSTITUTE alternate-device

§_"message-text"”

$ REPLY/INITIALIZE TAPE=request-1d -
$_"tapc-label message-text”

$ REPLY/BLANK TAPE=reguest-id -
$_"tape-label message-text”

for Which
Response is
Appropriate
{See Table
2-28)

A, B, C, D
A, B, C, D
B

A

C

A

D

D
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e Operator's log file
~ SYSSMANAGER:OPERATOR.LOG
-~ Entries made by OPCOM process
~ Logs operator requests and replies

- Controlled by system manager

Table 2-23 Controlling the Operator's Log

Operation Command Format - Comments

Closing the operator's log S REPLY/LOG Requires QPER privilege.

and opening a new one

Closing the operator's log $ REPLY/NOLOG "Requires OPER privilege.

but not opening a new one

Printing the operator's $ PRINT SYSSMANAGER: - You can print (or type)

log file . : $_OPERATUR.LOG;n any verslion except the current one,

which 15 locked by OPCOM,

e Sending messages to users

Table 2-24 Sending Messages to Users

Command Format and Examples

Operation {Requires OPER Privilege)
Sending a message to all terminals 5 REPLY/ALL "message-text"
on the system $ REPLY/ALL/BELL -~

: - §_"System down for PM at 2."
Sending a message'to.all terminals $ REPLY/USER "message-text"”
where users are logged on '
Sending a message to a specified $ REPLY/TERMINAL=(term {,...]) =
terminal or terminals $_"message-text"

Note: " To ring or buzz the terminal receiving the message, use the
additional qualifler /BELL.
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KEEPING ACCOUNTING RECORDS ON PROCESSES

System Accoimting File

Name: SYSSMANAGER:ACCOUNTNG.DAT
Contents are used to:

- Charge for system resources used.

-~ Analyze system activity and performance

- Monitor system activity.fdr securlty reasons

Can be read by VMS ACCOUNTING utility to produce formatted
reports

Can be read by user written utility

Input/output control by systeh manager with DCL commands:

- SET ACCOUNTING

—  ACCOUNTING
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SYSTEM MANAGER

SYSTEM ACCOUNTING FILE
SYSSMANAGER: ACCOUNTNG.DAT

REPORT GENERATOR

Tkad23

Figure 2-4 System Accounting File
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Recording Accounting Information

e JOB_CONTROL writes record to the file when the
events occur: - ’

- Process deletion
-~ Print job completion
- LOGIN failure
-~ Image exit
o Contents of account record
- System resource usage

- Identity of resource user

67
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INTERACTIVE Process Termination

Username! FORGEY
Account? VMS

uic: ) L 11-1612
Process 1D} Q00F0043
Ouwner 1DI

Terninal nanme? RTA1:
Remote node addr! 224
Remote node name! AURORA
Remote ID! 00250039

Final status code
-Final status text

Pode
Pade
Pespl
Feak

00000001

faulist? 354
fault reads: 13
working set! 120 -
rage file! 185

Example 2-11

Finish timel

Start tine!
Elarsed time!
Processor time!
Priorityl’
Privilede <31-00>:
Privilede <63-32>1
OQueue entry!

Queue name?

Job nawme!

XSYSTEM~-S~-NORKHMALr normal successful

Direct I0:
Buffered 10!
Volumes mounted!
Images executed’

Accounting Report,

68

19-JAN-1982 04:41:568.88

19-JAN-1982 04130143,15
0 00111:13.73
0 00:00:01.89

4

0010C100

00000000

completion

12
73
0

]

Full Format

i - Y

Y
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e Recording enabled by‘default (except image activity)

e SET ACCOUNTING command controls types of resource users
about which accounting information Is recorded:

BATCH

- INTERACTIVE
- MESSAGE

- LOGIN_ FAILURE
- PRINT

- PROCESS

- IMAGE

Table 2-25 Recording Accounting Information

Command Format and Examples.
Operation . (Requires OPER Privilege)}

Enabling the .recording . $ SET ACCOUNTING/ENADLE
of all accounting in-
formation except fmage

accounting

Disabkling the recording $ SET ACCOUNTING/DISABLE

of all accounting in-

formation

Enabling the recording $ SET ACCOUNTING/ENABLE={(record-type [,...])
of accounting information $ SET ACCOUNTING/ENABLE={PRINT, LOGIN_FAILURE)

selectively

Disabling the recording
of accounting (nformation
selectively

SET ACCOUNTING/DISABLE=(record-type [,...])
SET ACCOUNTING/DISABLE= (LOGIN_FAILURE)

W Uy

Closlng the current $ SET ACCOUNTING/NEW_FILE
accounting ffle and
opening a new one
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Producing Accounting Reports
© ACCOUNTING utility
- Reads system qccounting file
- Produces repoerts
e Qualifiers to DCL command ACCOUNTING control:
~ Which accounting records to analyze‘
- How much detalil to display
Full
' ~ Brief
Summary
- Qrder in which records are displayed
e Full format accounting report example generated by:
§ ACCOUNTING - | |
$_/FULL -

$ /TYPE=PROCESS -
$_/PROCESS=INTERACTIVE
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e Brief format accounting report example generated by:

19-JAN-1982
19-JAN-1982
19-JAN-1982
19-JaN-1982
19-JaN~-1902
19-JAaN-1782
19-JAN-1982
19-JAN-1982
19-JAN-1982
19-JAN-1982

T 19— JAN-1982

19-JAN-1982
L 19-JAN-1982
T19-JAN-1982
19-JAN-1982
19-JAN-1982
19-JAN-1982
19-JAN-1982
19-JAN-1982
19-JAN-1982
19~JAN-1982
19-JAN-1982
19~JAN-1982
19-JAN-1982
19-JAN-1982
19-JAN-1902
19-JAN-1982
19-JAN-1982
19-JAN-1982

S ACCOUNTING -
$_/SINCE=19—JAN—1982:6:@9 -
$_/BEFORE=19-JAN-1982:8: 68

06134153
06136135
06141117
046t41:28
06141134
06141158
06142103
04614235
06:4311%
06143117
06143126
06143134
06144106
D414414Y
06155107
06155122
071146159
07121141
07124134
0721271357
07:38:14
071446134
071471390
07351542
07:154:39
07:%6142
07157126
07:59:34
07:59:48

Example

FILE
FROCESS
FROCESS
LOGFAIL
LUGFAIL
PROCESS
FROCESS
FROCESS
FROCESS
FROCESS
PROCESS
FROCESS
FPENICESS
FROCESS
FRICESS
FRINT
PROCESS
FROCESS
FROCLESS
FROCESS
FROCESS
FROCESS
FROCESS
PROCESS
FPROCESS
FROCESS
FROCESS
FROCESS
FROCESS

2-12

INTERACTIVE

"INTERACTIVE

INTERACTIVE
INTERACTIVE
NETUWORK
HETHORK
NETWORK
HETWORK
NETUWORK
NETWORK
INTERACYIVE
BUHPROCESS

HATCH

BEATCH
INTERACTIVE
RATCH
INTERACTIVE
NETUORK
NETWORK
INTERACTIVE
NETWORK
NETWORK
BATCH
NETWORK
NETWORK

JEFFREYS
FORGEY

"FORGEY

FORGEY
FORGEY
FORGEY
NETHONPRIY
NETNONFRIV
NETRONPRIV
NETNONPRIV
NETNONFRIY
HETNUNFRIV
STOREY
FORGEY
FORGEY
FORGEY
FORGEY
STOREY
FORGEY
HORES
NETNONFRIV
NETNONFRIV
DUKONT
NETNONPRIV
NETNONPRIV
FORGEY
NETNONFRIV
NETNONFRIV

Accounting Report,

7

00000000
00010034
00QEQ040
000F 0040
00100040
COOF004S
00110040
00120040
0022003F
00130040
00140040
00150040
0023003F
00160040
00170040
00170040
0024003F
0025003F
00180040
Q025003F
00190040
00tA0040
001A003E
0027003F
002B003F
001BOO3E
00180040
0029003F
002A003F

Brief Format

Source

TTD2:
TTC&!
TTES:
TTCA:
AURORA
TTCH:
AURKORA
AURDKA
KORAL
AURDRA
AUKORA
AURGRA
KQOQHAL

KOBAL

DELFHI

ALIEN

STAR

TTGO!
CHIPS
CHIPS

CHIPS .
CHIPS

Status

00000000
00000001
00000001
00000000
00000000

00000001

00006001
00000001
00000001
00600001
00000001
00000001
00000001
06000001
006000001
00040001
100311F0
10000001
00000001
10000001
00000001
00000001
00000001

000006001

100020E4
00000001
100000071
00000001
00000001
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e Summary format accounting report example generated by:

$ ACCOUNTING -
$ /SINCE=19-JAN-1982:6:00 -

$ /BEFORE=19-JAN-1982:8:00 -

$_/TYPE=PROCESS -
$_/SUMMARY= (HOUR,USER) -
$~/REPORT=BUFFERED_TO

From! 19-JAN-1982 06:00

HH Username Buffered
1/0
06 FORGEY 1648
04 JEFFREYS 5834
06 HETHONFRIV g16
C6 STOREY i87
07 DUHONT 115
07 FOKGEY i172
07 HOBES 112
07 NETNONFPRIV 470
07 STOREY 459

Example 2-13

Accounting Report,

72

To! 19-JAN-19B2 08100

Summary Format
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Steps in creating an accounting report

Table 2-26 Creating an Accounting Report
Qualifier of ACCOUNTING
Operation Command Comment
Step l: Selectling an Parameter, not qualifier By default,
accounting file SYSSMANAGER : ACCOUNTNG . DAT
Step 2: Selecting type of /TYPE By default, all types,
record to analyze
for the report
Step 3: Selecting records to Many qualifiers. For Individual Eields may be
analyze, based on example, present in some record
contents of speciflec /USER, /UIC, /ACCOUNT, /NODE types and not in others.
flelds in the records
Step 4: Sorting the selected /SORT Affects display order of
records full and brief formats.
Step 5: Choosing format of
report:
a) For each record, /FULL See Example 2-11.

b)

c)

every fleld is
displayed, one
record per ter-
minal screen or
listing paqe.

For each record,
selected flelds. -
are displayed,
one record per
line.

The contents of

a single resource
field is summar-
fzed as a function
of specified iden-
tifying fields.

default (brief)

/SUMMARY
/REPORT

See Example 2-12,

Sce Example 2-13.
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Using command files containing gqualifiers
accounting reports ‘

= Full command string

$ ACCOUNTING -
$_/SINCE=19-JAN-1982:6:00 -
$ /BEFORE=19-JAN-1982:8:4¢ -
$_/TYPE=PROCESS -
$_/SUMMARY= (HOUR,USER) -
$_/REPORT=BUFFERED_IO

-~ Abbreviated command string
$ ACCOUNTING -
$_/SINCB=19—JAN—1982:6:63 -
$~/BEFORE=19—JAN~1982:8:B@@BUFFSUM

-~ Contents of command file BUFFSUM.COM

to

create

/TYPE=PROCESS/SUMMARY=(HOUR,USER)/REPORT=BUFFERED_IO

74
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MANAGING QUEUES

INTRODUCTION

When a user lssues the PRINT command to print a file, all the
system printers may already be in use. Because this condition
often occurs, VMS maintains a list of all print requests in the
order in which they occur. This ordered list is called a print
queue, and the requests are called print jobs. The PRINT command
places the user's job in the queue. When the job moves up to the

front of the queue, VMS passes it to the first available printer,
which prints the file.

Similarly, when a user 1issues the SUBMIT command, system
resources may not be sufficient to support the immediate creation

- of a batch process to execute the submitted command procedure. To

handle this condition, VMS maintains a batch queue. The SUBMIT
command places the user's request, called a batch job, in the
queue. When the batch job moves up to the front of the queue, and
when the number of batch processes on the system becomes small
enough, VMS creates a batch process to execute the job.

For each VMS system, batch and print queues are customized by
the system manager. By matching your system dqueue structure to
the uses and resources of the system, you can improve system
performance.

Usually, your customized queue structure is created’ when you
start up the system. While the system is running, you may also
find it necessary to manage the system queues, For example,
during times of heavy system usage, you may want to reduce batch
job activity to improve system interactive response. ' '

System operators often share your queue management
responsibilities. For example, 1if the paper Jjams in a line
printer, or if a printer runs out of paper, it may be the Jjob of
an operator to return the printer to service.
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MANAGING QUEUES

OBJECTIVES

A system manager must:
e Select and install batch and print gqueues

e Handle malfunctioning queues and jobs

RESOURCES

1. VAX/VMS Command Language User's Guide

2. VAX/VMS System Management and Operations Guide
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PRINTING A FILE
PRINT Command in DCL

e Issuing the PRINT command

§ PRINT MEMO,.TXT
Job 2863 entered on. queue SYSSPRINT
.

Example 3-1 1Issuing the PRINT Command

o Job pumbers indicate the order in the queue
e SYSSPRINT is the standard system print queue

e Job is printed by the first available printer
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Using a Particular Printer

MANAGING QUEUES

o Ways to print jobs and display status

Table 3-1 Queuing a Print Job
Operation Command Format and Example Comments
Printing a job’ $ PRINT file-spec The PRINT command uses a
consisting of a $ PRINT PROG default file type of LIS. 1In
single file this example, the file

printed is PROG.LIS.

Printing a job ] PRINbeile-spcc (,...1 The files MEMO.TXT and PROG.LIS
consisting. of more $ PRINT MEMO,TXT, PROG,LIS form a single print job.

than one file

Printing a job
on a specified
printer

DPisplaying a list
print jobs

a list of
on a
qucue

Displaying
print jobs
particular

$ PRINT/QUEUE=quecue—-name -
_file-spec [,...)
$ PRINT/QUEUE=LPA® MEMO,TXT

S

WHin B

40 1 0

SHOW
SHOW
SHOW
SHOW

SHOW
SHOW
SHOW
SHOW

You can use either the
qualifier /QUEUE or the
qualifier /DEVICE., They are
equivalent.

QUEUE/DEVICES
QUEUE/DEVICES/ALL
QUEUR/DEVICEL/FULL
QUEUE/DEVICES/ FULL /ALL

By default, the only jobs of
displayed other than your own
are those currently being
printed. To display everyonc's
jobs, add the qualifier /ALL.
For more information on each
job, add the qualifier /FULL.

QUEUE qucue-name-
QUEUE SYSSPRINT
QUEUE/ALL gqucue-name
QUEUE/ALL SYSSPRINT .

-In any SHOW QUEUE command, you
can speclfy a particular queue
name instead of using /DEVICES.

You can also use the qualifiers
/FULL and /ALL.
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Can print a job on a specific printer
Physical queue assoclated with.each printer
Generic queue

— SYSSPRINT - Standard system print queue

- Jobs transferred to any physical queue with
printing enabled

Generic queue/physical queue
-~ Current job (physical queues only)

- Pending jobs

J0n
204

// PHYSICAL GUEUE LPAD i ”j

Jop 108 JOis / .
250 248 240 / E::"fs
{
GENERIC QUEUE svsstNT\\
\
\\ JoB
\ € 23
AN
PHYSICAL QUEUE LPBO
DEVICE
LPBO:

JoB JoB

245 229 o8

228

L3

PHYSICAL QUEUE LPCO

DEVICE
LPCO:

AL FEE]

Figure 3-1 Physical and Generic Print Queues
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e Quewe status list
$ SHOW QUEUE/DEVICES/ALL
- Job status
- Job number
- User name
- Job name
- Job priority
- Date and time job was queued

- Job size in blocks of 512 bytes

¥ Generic Device qQueue “SYSSPRINT" . Flag

PEND 240 KRYCKA DAPWORK Priz4 19-0CT=1981 11:02 Size=85
PEND 249 KENAH FORKCNTRL Pri=4 19-0CT-19#1 11:05 Si{ze=59
PERD 250 LIPMAN - DVIDEF Pri=4 19-0CT=1981 11:06 S5ize=4

* Device queue "LPAOD" Forms=0, Gennft Lower Flag
CURR .225 HRLVORSEN RMSOLSTCR Pri=4 19-UCT=1981 10:50 Size=265
¢ Device queue "LPHO" Forms=0, Genort Lower Flag
CURR 231 KENAH. SYISCREPRC Pri=4 19-0CT=1981 11:00 Size=268

* Device queue "LPCO" Forms=0, Nogen Lower

CURR 228 MALIK HFATEST Pri=4 19=-0CT=-1{94] 10:56 Size=5
PEND 229 DAVIS MAIL Pri=4 19-0CT=1981 1U:57 S{ze=9
PEND 445 GOLDSTEIN MAIL - Pri=4 19-0CT-1941 11:04 Size=20

Example 3-2 Queue Status Display Corresponding
to Figure 3-1
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’

Referring to a Particular Printer by Function
e Assigned
- Logical queue assigned to a physical queue
e Reassigned

- Logical gqueue can be reassigned to a different
physical queue , :

o Not assigned at all

- Logical queue does not have to be assigned to a
physical queue at all '

- Holding jobs
-~ For long print jobs

~ Por special print jobs
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JO8.
250

JOB
249

JoB
240

GENERIC QUEUE SYS$PRINT

JOB
245

JOB
229

LOGICAL QUEUE BUSINESS

JoB
200

LOGICAL QUEUE OVERNIGHT

Figure 3-2

Physical, Genéric,

MANAGING QUEUES

DEVICE
LPAO:

DEVICE
LPBO:

JoB
225

JOB
23

Jog
228

PHYSICAL QUEUE LPCO
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DEVICE
LPCO:
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and Logical .Print Queues
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. MANAGING QUEUES

* Generic Device queue "SYSSPRINT" . Flag

PEND = 240 KRYCKA DAPWORK " Pri=4 19-0CT~198f 11:02 S{ze=85
PEND 249 KENAH FORKCNTRL Pri=4 19-0CT~1981 11:05 Size=59
PEND 250 LIPMAN DVIDEF Pri=4 19-uCT~1981 11:06 S5ize=4

¥ Device queue "LPAO" Forms=0, Genprt Lower Flag

CURR 225 HALVORSEHN KMSOLSTCH Pri=4 19-0CT-1981 10:50 Size=265
¥ Device queye "LPBO" Forms=0, Genprt Lower Flag

CURR 231|KENAH SYSCREPRC Pri=4 19-0CT=1981 11:00 Size=268
* Device queuye "LPCO" Forms=0, Nogen Lower

CURR 228 MALIK RFATEST Priz4 19-UCT-1981 10:56 Size=5

. ¥ Device queue "BUSINESS" Forms=0, Nogen
This aqueue assigned to LPCO _

PEND 229 DAVIS - MAIL Pri=z4 1{9-uCT-1981 10:57 Size=9

PEND 245 GOLDSTEIN MALIL Pri=4 19=-0CT-1941 11:04 51ze=20
¥ Device queue "OVERNIGHT"® Forms=0, Noqen stﬁpped tlag

HOLD 200 RAPPAPORT DULRIVER Pri=4 -19-uCT~1981 10:15 Size=1300

Example 3-3 Queue Status Display Corresponding
to Figure 3-2
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Assigning Priority to Print Jobs

o VMS selects a current job based on:

- Time the job was queued

-~ Priority, an integer between # and 31

o Highest priority jobs printed first

e For same priority jobs, the first queued is selected

o By default, job priority is the same as base priority of

. process queueing Jjob

Table 3-2 Specifying the Priority of a Print Job

Operation Command Format and Example Comments

Printing a jobh with S PRINT file-spec By default, VMG uses the hase

default priority $ PRINT PROG priority of the process chat

' qucues a print job as the print

“jub prierity. Because the base
priority of most processes is
4, the priority of most print
jobs is 4.

Printing a job with $ PRINT/PRIOQRITY=n fille-spec OPER or ALTPRI privilege is a
required to specify a print job

specifled priority $ PRINT/PRIORITY=2 PROG

priority higher than process
base priority.

o Process priority/print job priority

- Both take the values @ - 31

- Both usually 4

- Process priority - For scheduling CPU

- Print job priority - Determines order in queue
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.

Specitying the Characteristics of Print Jobs

o Number of coples

e How many heéder pages precéde each job
@ Whether each page has a header line

o Single spacing or double spacing

o Whether top and bottom page margins are pfovided

e Whether a special printer setup is required

Table 3-3 Sctting the Characteristics of a Print Job

PRINT Qualifier Pormat

Characteristic and Example ‘ Comments
Numher of copies /COPIES=numher /COPIES is a file qualifier. It
$ PRINT/COPIES=2 MEMO.TXT can be different for each file in
/308_COUNT=number a job, or It can be the same for
S PRINT/JOB_CQUNT=T - all, /JOB_COUNT is5 a command
$_MEMO, TXT/COPIES=2, - qualifier. It specifies how many
$_MEMOI times to duplicate the entire job.
Header pages and /(NOJFLAG_PAGE See Figure 3-3 for an explanation
lines ' $ PRINT/NOFLAG PROG.FOR .of flag and burst pages and of
/INOIBURST header "lines, The default values
$ PRINT/FLAG/BURST PROG.FOR of /FLAG and /BURST are set by the
/[NOJHEADER system manager. For header lines,
$ PRINT/HEADER PROG.FOR the default is /NOHEADER.
Spacing between lines /SPACE By default, files are printed
"and pages $ PRINT MEMO.TXT/SPACE single spaced; with the /S5PACE
/[NOIFEED qualifier, double spaced. By
$§ PRINT PROG/NOFEED default, the printer advances

{feeds) to a new page without
printing on the bottom four lines
of the preceding page.

Paper and ribbon /FORMS=type As an alternative to logical
installed in printer $ PRINT/FORMS=3 INVOICES queues, forms type can be used to
’ $ PRINT/FORMS=CARBON - indicate a job that requires a
$_INVOICES special printer setup. The system

manager assigns a number or name
(such as REDINK or CARBON) to each
printer setup allowed., A job
queued with a special forms type
will be held on the queue until
the system manager sets up the
printer to match. By default,
forms type is € or NORMAL.
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USER NAME OF
THE PROQCESS
SUBMITTING THE JO8

FILE NAME OF FIRST

- FILE IN JOB YBURST PAGE

. “ -
. i e
ERrOLE bRbaa

OVERPRINTED PERFORATION BETWEEN o

FLAG PAGE ARND BURST PAGE, A b oA M Mot b -HE $H s b b s .
FOR EASE OF SEPARATING JOBS GDoomInommumo ommuonnmenn v

oee
P
T
Ve
HRAE
w0
e e e
" e T TH =R
“ . WSz ;
" oo =
bl o Se 2L
H Booan %
H [T
" Wwonaz
- Toa e
H oo
“ bl
H - =
o~ -~ o=
m—— it = = FLAG PAGE
Bt s e o e
[P b B S
" w“ W
1 - "
I H
i I
it H .
i "
" -
" -
" -
.. H
drenire Momnne

L e

HEADLR LINE
OF EACH PAGE

TR-A377

Figure 3-3 Print Job Header Pages and Header Lines
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o Queue status list

$ SHOW QUEUE/DEVICES/FULL/ALL

¥ Generic Device gueue "SYSSPRINT" Flag

PEND 240 KRYCKA DAPWURK Pri=4 19-UCT-1981 11:02 S{zé=85
WRKDS: [KRYCKA MEMIDAPWORK,TKT; 1 Coples=1, Flag
WRKDS: (KRYCKA ,MEM)DAPLIST,FXT;1 Coples=i,

PEND 249 KENAH FORKCNTRL Pri=4 19~-uCT-1981 11:05 5ize=59
RESDS: [SYS.LIS)JFORKCNTRL,. LIS 1 Copies=1, Flaqg
PEND 250 LIPMAN DYIDEY Pri=4 19-0CT-1981 11:06 Size=4

WRKDS: {LIPMAN,SRC]IDVIDEF MDL; 7T Coples=1l, Flag
¥ Device queue "LPAQ" Forms=0, Genprt Lower Flag
CURR 225 HALVORSEN RMSOLSTCH Pri=4 1Y=-uCT=1981 {0:50 5ize=265
* Device queue "LPBO" Forms=0, Genort Lower Flag
CURR - 231 KENAH SYSCREPRC Pri=4 19-0CT-1981 11:00 Size=268
% pDevice queue "LPCO" Forms=0, Mogen Lower
CURR 228 MALIK ‘RFATESf Pri=4 19~-0CT-1981 10:56 Slze=S
% Device qgqueue "BUSINESS" Forms=0, ﬁoqen .

This queve assigned to LPCO

PEND 229 DAVIS MAIL Pri=4 19-uCT=-1981 10:57 5{ze=9
 WRKDS: (JMAIL . LIS; Coplies=1, Delete
PEND 245 GOLDSTEIN MAIL Pri=4 19-0CT~1981 11:04 S517e=20

WHKDS: [IMAIL,LIS; Coples=1, Delete

¥ Device queue "OVERNIGHT" Forms=(0, Nogen Stopped Flag

HOLD 200 RAPPAPORT DUDKIVER Pri=4 19-0Cr=-1981 10:15 Stze=1300
WRKDS : (RAPPAPORT.LIS.CLASSIDUDRIVER.LIS;1 Coples=1, Hurst Flag

Example 3 4 Full Format Queue Status Dlsplay
Corresponding to Figure 3-2
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SUBMITTING A BATCH JOB
SUBMIT Command in DCL

$ SUBMIT ACTYION.COM
Job 2844 entered on aueue SYS$BATCH
$

Example 3;5 Issuing the SUBMIT Command

© Job numbers indicate the order in the queue
e SYS$BATCH is the standard system batch queue
o Each job in the queue consists of a command procedure

e VMS creates a batch process to execute the command
procedure

.90
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[

Using a Particular Batch Queue
o Ways to queue batch jobs and display status

e Can pass parameters using /PARAMETERS qualifier

Tabie 3-4 Submitting a Batch Job’

Operation Command Format and Example Comments
Submitting a job with $ SUBMIT file-spec The -SUBMIT command uses a
no paramcters $ SUBMIT ACTION default- file type of COM.

In this example, the file
that Is submitted is

ACTION.COM.
Submitting a job that - § SUBMIT/PARAMETERS=(Pl,[,...]) - You can specify up to 8
requires parameturs | S_flle-spec paramecters.
) $TSUBMIT/PARAMETERS= (3,5UM) -
5_MATH
Submitting a job $ SUBMIT/QUEUE®queuc-name - By default, the system
to a specified $_file-spec batch queue SYSSBATCH is
qucue $ SUBMIT/QUEUE=SLOWBATCH - used,
$_ACTION
Displaylng a list $ SHOW QUEUE/BATCH By default, the only jobs
of bhatch jobs S SHOW QUEUE/UATCH/ALL displayed other than your
$ SHOW QUEUE/BATCH/FULL aown are those currently
$ SHOW QUEUE/BATCH/FULL/ALL being executed., To display
everyone's jobs, add the
qualifier /ALL. For morec
infermation on each job,
add the qualifier /FULL.
Displaying a list $ SHOW QUEUE queue-name In any SHOW QUEUE command,
of batch jobs on a $ SHOW QUEUE SYSSBATCH you can speclfy a queue
particular qgueue $ SHOW QUEUE/ALL gqueue-name name instead of using
$ SHOW QUEUME/ALL SYSSHBATCH /BATCH. You can also use
the qualifiers /FULL and
/ALL.
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© SYS$BATCH
- The standard
- Job limit of
o Additional batch

- For batch
requirements

system batch.queue
the batch queue
queues

jobs with special

e - Status of jobs on queues

- Current jobs

- Pending jobs'

- Holding Jjobs

Jos

237

JoB
236

-JO8B 233

BATCH QUEUE SYS$BATCH

JOO
210

BATCH QUEUE TWOTAPES

Figure

3-4 Batch Queues
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® Queue status list

$ SHOW QUEUE/BATCH/FULL/ALL

% Batch queue “"SYSSHATCH" Joolim=2, Basepri=4, Swap

WS default= None 45 quota= None WS extent= None
Det CPU timez= None Max CPU tlme= HNone
CURR 230 MUIZNIEKS LISTS Pri=4 19-0CT=1981 10:59
WS default= Hone WS qguotas None WS extent= None CPI time=z tlone
CURR 233 FUaLRR COmprl Pri=4 19=-0CT7-1981 11:00
WS default= hone WS nguota= Yone WS extent= none CPU time= YHone
PEND 236 MUIZNIFKS TEST Pri=4 19-9CT=1981 11:01

WS default= None W5 guotaz None WS extent=z Nope CPU time=z None
WRKDS: IMUIZHIEKS ,LEVEL1)TEST, . COM; 1
PEND 237 L1UNFL CoPY Pri=4 19-0CT=-1981 11:02
WS default= Mone WS guotas None W5 extent= None CPU time= None
WRKLS: ILIONEL MISCICOPY, CUM;

*+ Batch queue "TWOTAPES" Joolim=1, Basepri=4, Swap Stopped

WS default= MNone ' WS gquota= None WS extent= Naone
Det CPU time= Nonhe Max CPU time= None
HOLD 210 MORSE CHECKIN Pri=4 19=0CT=~1981 10:20

kS default= None WS guota= None WS extent= fHone CPU time= lone
WRKDS: [MORSE]JCHECKTEMP,.COM; 3 Delete :

Example 3-6 Full Format Queue Status Display
Corresponding to Figure 3-4
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How a Batch Job Executes

e Batch job's relationsﬁip to the job that submitted it
-~ Runs Independently |
- Uses same UAF characteristics
- ‘'Executes same LOGIN,.COM

e Batch job's SYSSOUTPUT aésigned to batch log file
~ Created in login default directory
~ File name same as name of batcﬁ command procedure
~ File type LOG

o Logical name assignments for batch processes

Table 3-5 Loglical Mame Definitions for Interactive
and Batch Processes

Definition When . Definition When

Interactive Process Batch Process
Loglcal Name Begins to Execute Begins to Execute
SYSSINPUT interactive terminal batch command file
SYSSQUTPUT interactive terminal batch log file
SYSSCOMMAND interactive terminal batch command file
SYSSERROR fnteractive terminal batch log file
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e Control of batch log file
~ Name
- Printing on successful completion of job

- Deletion after printing

Table 3-6 Controlling the Batch Log File

SUBMIT Qualifier Pormat

Characteristic and Example Comments

Name of batch /INOILOG _FILE=file-spec By default, the loqrfile has the

log file S SUBMIT/LOG_FILE=OUTPUT - same flle name as the command
$_ACTION file, and file type LOG. 1In this

example, the log file Is named
QUTPUT.LOG instead of the default
ACTION. LOG,

Printing of batch /[NOIPRINTER=qucuc~name By default, the log file is queued
- log flle $ SUBMIT/PRINTER=LPCHE - to SYSSPRINT when the batch job
$_ACTION : finishes executing. In this

example, the log file is qgueued to
N LPCR instead of the default ‘
TR ' SYSSPRINT,

Saving of batch /[NO)KEEP By default, the log file is delected
log file $ SUBMIT/KEEP ACTION after it 15 printed. In this

example, the log file is retained in
the 1ngin dircectory.

The gquallfier /NOPRINT implies the
qualifier /REEP.
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Assigning Priority to Batch Jobs
® VMS selects a curreht job based on
- Time the job was Queued
- Priority, an integer between @ and 31
e Highest priority jobs executed first
e For same priority jobs, the first queued s selected

e By default, job priority is the same as base priority .of
process gueueing job

Table 3-7 Speclifylng the Priority of a Batch Job

Opcration Command Format and Example Comments
Submitting a job $ SUBMIT file-spec By default, VM5 uses the base
with default $ SUBMIT MAKER priority of the process that

priority gqueues a batch job as the batech
: ‘ job priority. Because the hase
priority of most processes is 4,
the priority of most batch jobs

is 4.

Note that the base priority at
which the batch process executes
is determined by the system
manager.. It Is not affected by
batch job priority, which only
controls access to the front of
the batch qucue,

Submitting a job $ SUBMIT/PRIORITY=n flle-spec OPER or ALTPRI privilege is
with a specified $ SUBMIT/PRIORITY=2 MAKER required to specify a batch job

priority priority higher than process
. base priority.
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Process priority/batch job priority

- Both take the values @ - 31

- Both usually 4

- Batch job priority determines order in queue

~ Once batch job executes, its process priority is
determined by the system manager

Uses for alternate batch queues

- System manager can create special queues for jobs
requiring:

Different working set size from UAF values

Different CPU time from UAF values
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Writing a Batch Command Procedure

Two

ways to run a command procedure.
Interactive -

Batch

command procedure run in batch, cﬁnsider:
Batch process executes LOGIN,COM first

By default, error or severe error terminates batch job
execution

Batch process's default directory is the one specified
in UAF

Verification is on in batch process by default
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[ #]
[}
! LOGIN.COH
! The followind command Pprocedure defines lodical
t{ names and sdymbols for processes created bu USER,
! These definitions are reauired only if this is
{ an interactive .iob.

L K N B K N

$ IF F$MODE{() .NES., *INTERACTIVE' THEN EXIT
$IFORTEST,.COM

$

$! FORTEST.COH COMPILESy LINKSs AND

%! RUNS THE PROGRAM, YEST.FOR

]
¢ FORTRAN TEST N
¢ LINK TEST
¢ RUN TEST
1
2
3
4
5
$ EXIT
USER Job terminated et A-HAY-1982 131491046.49
Accounting information!
Buffered 1/0 count! 71 Peak working set sizel 200
Direct I1/0 count! 41. Peak rade file size! 4295
Pade faults: 1092 Hounted volures! V]
Elarsed CPU time! 0 00100103.22 Elarsad timel 0 00:00107.15

Example 3-7 Sample Batch Log File
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HANDLING BATCH AND PRINT JOBS

Characteristics common to both batch and print jobs:

The name used to identify the job

©
¢ The VaX
e Whether
© Whether
¢ Whether

node on which the job is processed
the job number is displayed when the job is queded
the user is notified when the job completes

the input file is deleted after the job. completes

L]
Table 3-8 Specifying the Character{stics of Batch and Print Jobs

Characteristic

PRINT or SUBMIT Qualifier
Format and Example

Comments

Name of job

Notification that
job has becn
qucuecd

Notification that
job processing is
complete

Deletion of
qucued file after
it is processed

Processing of job
on ancther VAX
node

/NAME = job-name

$ SUBMIT/NAME=MYJOB -
$_ACTION

S PRINT/NAME=SAVETHIS
$_MEMO.TXT

/[NOJIDENTIFY

§ PRINT/NOIDENTIFY PROG,.FOR -

/INOJNOTIFY
$ SUBMIT/NOTIFY MATH

/[NOIDELETE
$ PRINT/DELETE TEMP

/REMOTE
$ SUBMIT/REMOTE -
$_VAX2:: [BUSINESS] PAYROLL

By default, VMS uses the file
name of the first file in the
job, The job name appears on
the flag and burst pages of
print jobs, as the default file
name of the batch log, and in
the queue status list.

By default, the user receives a
message like the dnes in
Examples 3-1 and 3-5.

By default, the user receives no
notification.

By default, queued files are
not deleted. Note that using
the /DELETE qualifier is not
equlvalent to issuing a DELETE
command just after the file is
queued., If you delete the file
as soon as you queue [t, VMG
will not find the file when the
job is ready to become current.

The queued file must already be
on the remote system where it is
to be processed., No qualifiers
besides /REMOTE are allowed.
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Modifying a Print or Batch Job

e Change Jjob characteristics after a job is queued
(non-current only)

e Move a jcb to another queue

o Delete a job from a queue

o Privileges

—"Queued

Queued

Queued by you - None

required to affect jobs

{current and non-current)

by processes in your UIC group - GROUP

by anyone - WORLD or OPER

Table 3-9 Modifying a Batch or Print Job

Operation

Command Fourmat and Example

Comments

Changing the
characteristics
of a job

Moving a job to
another queue

Deleting a job
from a gueue

$ SET QUEUE/ENTRY=job-number -
$ /qualifler [/...) gueue-name
$ SET QUEUE/ENTRY=113 -
$_/PRIORITY=3/J08_COUNT=2 -
S_LPAD

' $ SET QUEUE/ENTRY=job-pumber -

$_/REQUEUE=quoue=-name -
$_[/qualifier...] queue-name
$§ SET QUEUE/ENTRY=256 -

: $_/REOUEUE=TNOTAPE SYSSBATCH

$ DELETE/ENTRY=job-number -
$_quecue-name
$ DELETE/ENTRY=12% SYSSBATCH

The job number for the /ENTRY
qualifier can be obtained from
the queue status list. If a
job is current, its character-
istlics cannct be changed.

A job on a gqueue can be
deleted, including a current
joeb. If you delete a current
job, its processing stops
immediately.
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Delaying the P;oces‘sing of aJob.

e A job can be queued but processing is delayed until:

~ A particular time arrives

- A command is given to release it

Table 31-18

Specifying When a Job i3 Released for Processing

Operation

Command Format and Example

Comments

Scheduling a job
for processing at
a speclfic time

Holding a job
on the gucue
until somcone
explicitly
releases it

Relecasing a held
Job

$ PRINT/AFTER=time -
S_file-spec [,...]

$ SUBMIT/AFTER=time -
$_flle-spec {,...]

§ SET QUEUE/ENTRY=job~number -
$_/AFTER=time queuc-name

$ PRINT/AFTER=21:38 -~
S_SYMBOLS.Lis

$ PRINT/HOLD file-spec [,...]
$ SUBMIT/HOLD file-spec [,...}
$ SET QUEUE/ENTRY= job-number -
$_/HOLD queue-name

$ SET QUEUE/ENTRY#»321 -
S_/HOLD SYSSBATCH

$ SET QUEUE/ENTRYs job-number -
$_/RELEASE qucue-name

$ SET QUEUE/ENTRY=321 -
5_/RELEASE SYSSDATCH

VMS releases the job for
processing at the specified
time, It is processed some
time after that. The time can
be expressed absolutely,
relative to the current time,
or relative to an absolute
time.

VMS walts for the SET QUEUE/
RELEASE command to release
the job for processing.
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e Status of jobs

Table 3-11 Job States

Btate and

Abbreviation Meaning for Print Jobs Meaning for Batch Jobs
current Beling priﬁted Being executed

CURR

pending wWaiting for a printer to Waiting for VMS to create a
PEND become available batch process

after Waliting forlépecified time Waiting for specified time to
AFTER to be released for printing be relcasced for execution
helding Walting for job to be explicitly Waiting for job to be .
HOLD

released, walting for quecuce

to be started, or waiting on
physical qucue for the printer
to have the required setup

explicitly released, or walting
for guecue to be started
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HOW VMS HANDLES BATCH AND PRINT QUEUES

. JOB_CONTROL process creates and deletes necessary
. processes )

e Processes created by JOB_CONTROL

- Print symbionts
One for each active physical print queue

- Batch processes
One for each current batch job
Deleted when batch job finishes executing

- Input symbionts
One for each card readér performing batch input

Coples the deck to a command file in the default
directory ,

This command file is then submitted to a batch
queue

Requirements for batch job submitted on cards
First DCL command is JOB command
Next DCL command is PASSWORD command
Last DCL command is EOJ command
- Interactive processes

One for each user login
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VAX/UMS
Pid
00010000
00010001
00020018
00020019
0003001C
00070010
000A0020
00010023
00040024
00020020 .
0003002E
00000033
000Nn0038
00040034
00070040
QooDooAl
003C0045
002A0046
QO03EQOA7
00030048
00020049
000D004A
002h004R
0001¢04C
0001004D
0001004F
00010030
00010051
Q0010052
00020053

Y1AS

Frocess Name -~

NULL
SWUAPPER
~-TTID4:
~.JQB3874
HUNT
~TTGS!
SYSTEH
SIGHMON
~_TTE1?
J_OSBORN
MELVIN
_Tra2:
ST_GEOKGE
LPERRON
YERASKA
HARF
DORSEY
FRIEDMAN
FIELD
REMACP
NETACF
ZKINFO
HCGRATH
FPRTSYMHZ
PRTSYHHEL
ERKRFHT
arcon
JOU_CONTROL
DBAOACF
DRC2ZaACP

MANAGING QUEUES

uIc
000000
000+000
211,002
Q01Q0+040
340000
211,002
001,004
3605025
330,000
360,013
360,011
211+002
320,001
3035007
3601014
340,023
340,024
360,002
001,010
001+003
001,004
3502000
360+017
001,004
001,004
001+004
001+004
001,004
001,003
001,003

COH
HIE
LEF
COM
LEF
COM
LEF
LEF
LEF
LEF
LEF
LEF
LEF
LEF
LEF
LEF
LEF
CUR
LEF
HIb
HIH
LEF
LEF
HIE
HIE
HIHE
LEF
HIB
HIE
HIB

0
14

NN OOOODUMNO S ABBOLCEDDE NSO NNWN

Processes on 29-0CT-1981 09:135:130,95
State Pri Dir., I/0

1034
PEHAD
922

Urt
. CFPU

12:21150.17
00:00:38.12

00:00:02.28 |

00:100:00.02
00:00:04.,468
00:03:34.83
001003101.54
00:00:103.27
00:00:023.,11
00100:122.4¢6
00:00:03.85
00:00:01.40
00:i0019.07
00:100:17.31
00:00:01.04

.00:101113.37

C0iI00301,.17
00:02:035.49
00100:01.45
00i02110.50
001073145,47
00:00:01.23
00:00101.44
00100:03.71
00:00:08.70
00:00102.47
00:100:00,27
00:00:13.83
0010%128.19
00:00121.14

ime 1 04351:22
Fade flts Ph.Mes

0
0

.. 178
.
988
186
231
361
467
1812
1206
174
2548
1154
142
2908
199

Example 3-8 JOB_CONTROL and Related Processes

Print Spooling

¢ Permits alternate
served by queue

user

and

program

access to

printer

o If spooling not enabled, only access to printer is through

PRINT command

e If spooling is enabled, other I/0 methods can be used

e When printer I/0 occurs, VMS writes output to a

di

sk

file on

e When file is closed, VMS queues file to print queue

e Transparent to user

e Should be enabled on all printefs served by queues
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SETTING UP BATCH AND PRINT QUEUES
e OPER privilege réquifed in managing queues

e DCL commands used in managing queues

Table 2-12 Managing Queues

Operation Command Format

Setting the characteristics $ SET PRINTER/gualifiers device—-name
of a line printer

Setting the characteristics $ SET TERMINAL/PERMANENT -

of a terminal usged as a $’_/NOﬂROADCAS'!‘/NOTYPE_M[F)AD/NOTTSYNC -
printer $_/other-qualificrs device-name :

Enabling spooling on a printer $ SET DEVICE/SPOOLED device-name
Creating a print queue $ INITIALIZE/QUEUE queuc-name
Creating a batch queuc $ INITIALIZE/QUEUL/BATCH queuve~name
Starting the processing of
jobs on a quecue

w

START/QUEUE queue-name

Oy

Stopping.the processing of STOP/QUEUE qucuc-name

jobs on a queue

Deleting a queue $ DELETE/QUEUE queuc-npame

Assigning a logical print $ ASSIGN/QUEUE physical-queue loglical-queue
queue to a physical print .

queue

Cancelling a logical print $ DEASSIGN/QUEUE logical-gueue

queuve assignment
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- Queue Commands Executed at System Start-Up

e Included in SYSSMANAGER:SYSTARTUP.COM

$1Start B8 rhusical oueue for esch line erinter.
$tEnable deneric printing on LPAC and LKFBO.
$!Disable deneric printingd on LFPEO,

SET FRINTER/LOMER LFAO:!
SET DEVICE/SFOOLED LPAQ!
START/QUEUVE LFPAQ VIt this STARY coamand succeedsr
[$STATUS eauvals 1+ and the following branch to LFPAG_DONE
tis taken. Otherwises the branch is not takern:
land the auveue is initialized, then started.
IF $S5TATUS THEN GOYO LPAQ_DONE
INITIALIZE/QUEUE/FLAG LFPAO
ETAKT/QUEUE LPAOQ

LFAQ_ LDNE !
SET PRINTER/LOWER LFPEO!
SET DEVICE/SFOOLED LPBO!
BTART/DUEUE LFBO
IF $STATUS THEN GOTO LFPHBO_DONE
INITIALIZE/GUEUE/FLAG LPRO
START/QUEUE LPBO

LFRO_DONE:
SET FRINTER/LOWEK LPCO!
SEY DEVICE/SFOOLED LPCO:
START/DUEUE LFCO
IF $STATUS THEN GOT0O LPCO_DONE
INITIALIZE/QUEUE/NOENABLE _GENERIC_PRINTING LFCO
START/QUEUE LFCO

LFCO_DONE:

I6tart the deneric rrint oueue SYS$PRINT.

ETART/GUEUE SYSSPRINT

IF $STATUS THEN GOTQ SYSSPRINT_DOUNE

INITIALIZE/QUEUE/GENERIC/FLAG SYSSPRINT

START/UUEUE SYS$FPRINT ’
BYSSPKINT_DONE !

LR B B B B I R I B A B B Y N N

$i1Start the losical oueue BUSINESS and assisin it to the
$!rhusical aueue LPCO!,

BTART/QUEUE EUSINLSS

IF #STATUS THEM GOTD BUSINESS.DOME
INITIALIZE/QUEUE/NOENABPLE_GENERIC_PRINTING BUSINESS
ASSIGN/BUEUE LFPCO BUSINESS

START/QUEUE PRUSINESS

$BUSINESS _DONE:

]

¢!Make sure the lodgical aueue OVERNIGHT exists.

$1Do not start it,

$

- % e A oS

L ] IThe followind command is rresent onlw to find out if the

$ Ilogical gueuye exists.

] STOP/QUEUE OVERNIGHT

) 'The following command checks for the "no such cueue® error
L] fstatus. Anw other status indicates that the aueue exists,
] IF ($STATUS NE. %X4803A) THEN GOTO OVERNIGHT_DONE

] INITIALIZE/QUEUE/NOENABLE _GENERIC.PRINTING OVERNIGHT
SOVERNIGHT _DIGNE ¢

Example 3-9 Sample Start-Up Commands Corresponding

to Figure 3-2
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Typical qualifiers used in initializing print queues

Table 3-13 Characteristics of Print Queues

Qualifiers of INITIALIZE

 Characteristic of Print Queue and START Commands Comments

Flag page precedes each job /FLAG A flag page is a

header page that
makes it easy to
separate one job
from ancther.

Flag and burst pages precede /FLAG/BURST A burst page is a

each job

second flag page.
Two header pages
make it even easicr

from another.

Special printer setup /FORMS_TYPE=type Forms type can be

used to fdentify
color of ink, width
. of paper, design of
- forms, or any other
characteristic of
printer setup.

%
$
L
$
%
2
4
+
+

IStart the batch aueue SYS$EATCH

START/QUEUE SYSSBEATCH 'If this START command succeeds:»
I$STATUS eauals 1y and the following branch to SYS$BATCH_DONE

"1is taken. Otherwiser the branch is not taken:s

land the aueue is initializedy then started., .
IF $STATUS THEN GOTO SYS$DATCH_DONE
INITIALIZE/QUFUE/BATCH/J0OB_LIMIT=2 SYS$BATCH
START/QUEUE SYS$BATCH

$SYSSBATCH_DODNE:

$

$!Hake sure the batch aueue TWOTAPES exists.

$!0o not start it.

.

+
$
+
$
1 ]
$
s
$

IThe following command is present only to find out if the.
flodical oueue exists, .

STOF/QUEUE TWOTAFES

IThe following command checks for the *no such cueue® error
letatus:, Any other status indicates that the agueue exists.
IF ($STATUS .NE. %X4803a) THEN GOTO TWOTAFES.DONE
INITIALIZE/QUEUE/BATCH TWOTAFES

TWOTAPES_DONE?

Exémple 3-1¢ Sample Start-Up Commands Corresponding

to Figure 3-4

1¢8
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e Typical -qualifiers used in initializing batch queues

Table 3-14 Characteristics of Batch Qucues

Characteristic of Batch Queue

Qualifiers of INITIALIZE and
START Commands

Number of current Jjobs queue
can create

Size of the working set of each
current batch job
Total CPU time for each current

batch gueue

Ability of VMS to swap 8 current
batch job

/J0B_LIMIT=number

/WSDEFAULT=pumber
/WSQUOTA=number
/WSEXTENT=number

/CPUDEFAULT=time
JCPUMAXIMUM=time

/[NOIDISABLE SWAPPING
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Rules for Establishing Queues
o For every physical printer

- Set the physical characteristics of the device

Line printer:

$ SET PRINTER/qualifiers device-name
Printing terminal:

$ SET TERMINAL/PERMANENT -

$ /NOBROADCAST -

$"/NOTYPEAHEAD -

$ /NOTTSYN -

$ /other-qualifiers device-name

- Set the device spooled
$ SET DEVICE/SPOOLED device-name

- Initialize and start a physical queue for
the device

$ START/QUEUE device-name

S IF S$STATUS THEN GOTO label

$ INITIALTZE/QUEUE/qualifiers device-name
$ START/QUEUE device-name '
$ label:

If you do not want to enable generic printing
on the queue, use the INITIALIZE qualifier:

/NOENABLE_GENERIC_PRINTING
° Generic line printer queue

START/QUEUE SYSSPRINT

IF $STATUS THEN GOTO label
INITIALIZE/QUEUE/GENERIC/qualifiers SYSSPRINT
START/QUEUVE SYS$PRINT

label:

L L L0 A0 A
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Generic terminal queue (if desired) e

$ START/QUEUE queue-name
$ IF $STATUS THEM GOTO label

$ INITIALIZE/QUEUE/GENERIC/TERMINAL/qualifiers -
$_queue-name

$ START/QUEUE queue-name
$ label:
-Logical gqueues (See Example 3-9)
Forms type (SYSSMANAGER:FORMSTYPE.DAT)

$forms-name forms-number comment
YNORMAL @ This forms name is standard.

Default batch queue
$ START/QUEUE SYSS$BATCH
$ IF $STATUS THEN GOTO label
$ INITIALIZE/QUEUE/BATCH/qualifiers SYS$SBATCH
$ START/QUEUE SYSS$SBATCH '
$ label:

Other batch queues
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MANAGING QUEUES ON A RUNNING SYSTEM
o OPER privilege required in managing queues
o Typical items to.maﬁage
- Line printer needs paper
- Line printer breaks.

-~ Batch job uses too much of system resources

Managing Print Queues

e Logical and generic print .queues

- No current job

Table 3-15 Stopping Logical and Generic Print Queucs

Operation on a Loglcal

or Gcner{c Queue Command Format

Stopping the queue and restarting $ STOP/QUEUE gucuc-name )

it with new characteristics $ START/QUEVUE([/qualifier...] queue-name
'Stopping the gqueue and deleting 1t ] STOP/OUEUE'queue—nnmc

$ DELETE/QUEUE gucue-name
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e Physical print queues
~ Pause for printer repair

- Must specify what happens to current job

Table 3-16 Pausing Physical Print Queues to Start a New Box
of Printer Paper or Repalr Jammed Paper

Operation on a Physical Qucue Command Format

Pausing a cqueue, halting the current $ STOP/QUEUE physical-queue
job -

Resuming a paﬁscd,queuc, with the
following c¢ffect on the current job:

Continuing with same page of $ START/QUEUE physical-queuc
current job

Continuing with preceding paqge
of current job

START/QUEUE/BACKSPACE physical-queue:

<

Restarting the current job from $ START/QUEUE/TOP_OF_FILE physical-queue
the beginning -

Aborting the current job $ START/QUEUE/NEXT physlcal-queue
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Physical print queues

- Stop to change characteristics of gqueue or delete
queue

- Must specify what happens to current job

Table 3-17 Stopping Physical Print Quecues to Change the Queue
Characteristics or Delete the Queue

Gteps in Changing the

Characteristics of or

Deleting a Physical .

Print Quecue Command Format

Step 1: Stopping the queue $ STOP/QUEUE/NEXT physlcal-queuc

Step 2: Specliying the effect
on the current job

Allowing current job to -~no command --

complcte

Aborting current job ) $ STOP/QUEUE/ABORT physical-queue
Moving current job to the $ STOP/QUEUE/REQUEUE physical-quecuc
end of the qucue

Moving current job to $ STOP/QUEUE/REQUEUE=queuc-name -
specifled queue with . $_/PRIORITY=n physical-queue

specificd priority

Step 3: Modifying the queue

Restarting the queue with $ START/QUEUE[/qualifier...) physical-gueue
new characteristics .

Deleting the queue, along $ DELETE/QUEUE physical-quecue
with all the jobs on :
the qguecue
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o Reassigning logical queues

Table 3-18 Reassigning Logical Queues

) Operapion on 'a Logical Queuc

Command Format

Changing the assignment of the gueue

Removing the assignment of the queve

$ STOP/QUEUE logical-queue

$ ASSICN/DURUE other-queue logical-queue
$ START/QUEUE logical-queue
5.
$

STOP/QUFUE lonical-queue
DEASSICN/QUEUE logical-queue

e Moving

jobs from one queue to another

Tab

le 3-19 Moving Jobs From One Qucue to Another

Operation

Command Format

Example: LPA® Needs Repairs,
LPB@ is Operating

Moving all jobs
(except current
jobs) from

one qucue to
another

$
s-—

ASS
des

IGN/MERGE -

$ STOP/QUEUFE/NEXT LPAQ

tination-queue source-quecue $ STOP/QUEUE/REQUEUE LPAQ

$ ASSIGN/MERCE -
$_LPB2 LPAB
$ DELETE/QUEUE LPAD
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Managing Batch Jobs
e Interrupting and restarting
- Can NOT be interrupted and restarted automatically

-~ Must be started again from the beginning or restarted
manually

e Restarting manually
~ Examine the bhatch log
~ Edit the ba;ch command procedure
~ Submit the edited command procedure as a batch job

o Managing batch queues

Table 3-28 Stopping Batch Queues

Cperation on a Batch Queue Command Format

Stopping the quecue and restarting $ STOP/QUEUE batch-qucue

it with new characteristies "$ START/QUEUE [/qualifier...] batch-queue
Stopping the gueue and deleting {t $ STOP/QUEUE batch~qﬁcue

Wait for all current jobs to complete,
or abort current jobs with
DELETE/ENTRY command.

$ DELETE/QUEUE batch-queue
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Cautions on Command Names
e $ STOP/QUEUE
- Stops batch queue
- Stops generic or logical print queue

- Does NOT stdp physical print queue (must - use
STOP/QUEUE/NEXT) '

- Pauses physicai print queue
o §$ STOP/QUEUE/REQUEUE and STOP/QUEUE/ABORT
- Does NOT stop physical print queue
- Does NOT pause physical print queue
- Affects the current job, NOT the queue.
e $ ASSIGN/MERGE
-~ Does NOT assign a logical queue

- Moves jobs from one queue to. another
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MANAGING DISK AND TAPE VOLUMES

INTRODUCTION

The system manager must coordinate disk and tape management
with the system's wusers and operators, The system manager is
responsible for deciding how the user data disks are initialized,.
mounted, backed up, and, when necessary, verified. Although the-
system manager establishes the guidelines, the operators usually
perform the actual operations.

Data stored on mass-~storage volumes must be organized so it
can - be retrieved quickly, and protected from access by
unauthorized users. For this purpose, disks wused on a VAX/VMS
system are formatted according to the FILES-11 on-disk structure,
and magnetic tapes comply with the ANSI Level 3 tape file
standard, .

The appropriate file structure is given to a disk or tape
volume at initialization time by an ancillary control process
{(ACP}. The ACP is responsible for maintaining the structure of
and controlling "~ access to the volume., It is the ACP which makes
entries in directories, creates and deletes files and keeps track
of storage allocation of the blocks on a disk. -

This module is separated into two parts: The first part

covers how disk and tape volumes are managed; the second part
covers how they are structured,

OBJECTIVES

A system manager must:

e Assist users with their private volumes

o Create and manage public volumes

o Describe . the FIﬁESéll structure of disk volumes

e Describe the VAX/VMS ANSI Level 3 structure of tape
: volumes

L8
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MANAGING DISK AND TAPE VOLUMES

RESOURCES

To complete this module you should have access to
following documents:

1. VAX/VMS Utilities Reference Manual

2. VAX/VMS Magnetic Tape User's Guide

3. VAX/VMS System Management and Operations Guide
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Figure 4-1 Volume Mahipulation Commands
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MANAGING DISK.AND TAPE VOLUMES

TYPES OF DISK AND TAPE VOLUMES

Private Volumes _

| o Reasons for using private disks and tapes
- File backup
- Private envifonment (protection)
~ More space {(gquatas) |

- Ease file transfer among systems

Public Volumes
o Reasons.for use
- Contain files users create for private or public use
- Contain public files
Operating system
Utilities
Diaghosﬁic and test programs
_ System libraries
HELP files
Optional software
e Available to all users

© MAccess to files controlled by protection
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MANAGING DISK AND TAPE VOLUMES

USING DISK AND TAPE VOLUMES
e To copy information to or from a volume, use:
- copy |
= BACKUP
- FLX
- BCK

- RST
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MANAGING DISK:-AND TAPE VOLUMES

Major Steps in Creating and Using a Disk or Tape Volume
e SALLOCATE device-namef:] [logical-name[:]]
e ([SINITIALIZE[/qualifiers] device:name[:] label]

e SMOUNT(/qualifiers] device-name(:] [label} [log-name[:]]

use device - often via logical name

o SDISMOUNT[/qualifiers] device-name(:]

® SDEALLOCATE device-name[:]}
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MANAGING DISK AND TAPE VOLUMES

Allocate an appropriate
I ALLOCATE ] T T T T deviee to your process.
‘ Place the volume on the device
[ T LOAD | ______________ and ready it by pressing the

LOAD, START, RUN, or
other appropriate button,

— — lsthe volume & new one?

== — |3 the volume a disk volume?

Run the BAD utility to
l RUN BAD ] — = locate unreliabie areas B R seooT T
g —— - of'the disk, . S ’

Initialize the volume to estabtish
I INITIALIZE 1 — = appropriate ownership, protection,
and file structure. .

r : Mount the volume to make
[ MOUNT j = — — == itscontents available to
l ) your process, Perform desired file maintenance
L DO _l ______________ operations on the volume. (See
Command Lanquage User's Guide
) ‘ Dismount the volume, tor restrictions.)
[ DISMOUNT ] — _ _ _ closingaccess toits
. Co contents by your
‘ process, ' i i
L UNLOAD ] ______________ Dismounting unloads your velume,
You must remove it from the device.
J Deallocate the device from your

l DEALLOCATE —I — = =— = process, making it availablic to
i other users of your system,

TRE0DT

Figure 4-2 Creating and Using a Disk or Tape Volume
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MANAGING DISK AND TAPE VOLUMES

Table 4-1 Obtaining Information About Devices

Operatlonr_ Command S5String h Comments

pDisplaying the § SHOW DEVICE(/FULL] device ,

characteristics

of a device $ SHOW DEVICE/FULL DMA2: Displays the characteristics

Displaying the

characteristicsa

of a volume

of device DMAZ,
$ SHOW DEVICE/FULL device

$ SHOW DEVICE/FULL MYDISK Displays the characteristics
of the volume currently mounted
on the device whose logical
name is MYDISK.
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$ SHOW DEVICE DY!:

List of Devices on 25-MAR-1982 15:1%0107.35

Device Device Device Err. Volume Free Trans Nount
Hame Status Characteristics Count Label Blocks Count Count
DYAQ? on line . )

DYALl:l on line 0

¢ ALLOCATE DY! DISK
~DYAD! allocated
¢ MOUNT/FOREIGN DISK

XHOUNT-I~-HOUNTED» nounted on _DYAD!
% RUN SYS$SYSTEM!BAD

RAL>DYO!

RAD -- DYQO! TOTAL BAD BLOCKS= 0O,

BAD,"Z

¢ DISMOUNT/NOUNLOAD LISK
¢ INITIALIZE DISK USER-DISK
$ MOUNT DISK USER.DISK

ZMOUNT-I-MOUNTED' USER.DISK mounted on .DYAO!
¢ CREATE/DIRECTORY DISKICHELF]
¢ DIRECTORY DISKICHELF] .

No files found.
¢ COFY SYS$HELPINOTES.HLE DISK!CHELF]
¢ DIRECYORY DISKICHELFP]
Directory _DYAOILHELF]
NOTES.HLE 1

Total of 1 file.
$ SHOW DEVICE/FULL DISK

Device DYAOQ! . 25-MAR-198B2 15151132.21

on line

Hounted

Error Lodgdind Enabled

Allocated
Error count 0 Owner process id 00110034
Orerations completed 530 Owner process name DORSEY
Reference count i Default buffer size 512
Volume label USER_DISK Free blocks 440
Owner UIC 011,030 Transaction count 1
Volume protection 0000 Mount count . 1
Volume status ] Relative volume no. 0
ACP process name DYAOACP Cluster size 1
Qluota cache size 44 Hax., files sllowed 123
File ID cache size 32 Extent cache size &4

¢ DISHOUNT DISK
¢ DEALLOCATE DISK

Example 4-1 Prepa‘ring and Transferring Files to a Pisk Volume
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Table 4-2

MANAGING DISK AND TAPE VOLUMES

Preparing Disk and Tape Volumes for Use

Operatlion

. Command String/Example

Comments

Allocating a device

Finding unreliable
areas on an unused
diask

Creating a flle
structure on a tape
or disk .

5 ALLOCATE ‘device [log-name]

$ ALLOCATE DM DISK

$ MOUNT/FOREIGN device
$ RN SYSSSYSTEM:BAD
BAD>device/LI

BAD><CTRL/Z>
S DISMOUNT/NOUNLOAD device
5 INITIALIZE device label

$ INITIALIZE DMA2: TEST_DISK

$ INITIALIZE MTAQ: TSTTAP

Finds first available
RKAE/RKA7 and assigns it
to your precess. The
logical name DISK [s
placed in your process
logical name table and
assigned the name of the
allocated device. Qther
users-are unable to access
the device, When the
ALLOCATE command {5 used,
the DISMOUNT command does
not free the device for
other users,

Finds unreliable areas ot
the disk and records their
locations In a special
block. The process obli-
terates all previous data
on the disk. If the disk
i3 not your own, VOLPRO
privilege is required,

Bullds FILES-11 On-Disk-
Structure on the volume
loaded on DMA2:. The
volume is labeled

TEST DISK. You are-de-
clared owner of the disk;
all user groups are al-
lowed all types of access
(RWED). You must own the
disk, or process VOLPRO
privilege.

Builds ANSI level 3 tape
structure oh the volume
located on device MTAQ,
The volume receives the
label TSTTAP. By default,
you arc declared the
owner; all user groups are
allowed all types of
access (RWED}).
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| Table 4-3

MANAGING DISK.AND TAPE VOLUMES

Bequence of Commands for Using Disk and Tape Volumes

Function

Action of Command/Example

Comments

Create a 1link
between your process
and a or tape device
and speclfy the
volume to be placed
on that device

Complete the link
between your process
the specified volume

Use the Volume

Breaking the link

between the Volume
and your Process

Deallocating a

Device

j

)

H

i

} Physically remove
the volume from -the

) device

$ MOUNT device_name -
%_volume-label logical-name

-
$ MOUNT MT: XFILES TAPE

Place the volume on the
assigned device., Press LOAD,
START, RUN or other appropriate
button.

$ DISMOUNT [ /HOUNLOAD]dev ice

$ DISMOUNT DMA2:

$ DEALLOCATE device

$ DEALLOCATE DMA2:

. Remove volume from device and

store In an appropriate place.

Issuing the mount command
with a generic device disk
specification caunes the
system to select an avall-
able device of the speci-
fled type to your process.
Once this command {5 issued,
either somcone must mount
the volume or you must
issue <CTRL/C> to .cancel
the request,

This activity i3 performed
by an operator on some
systems, by the user on
others,

‘If you want VMS to keep

the order on-line when you
dismount i{t, use the qualifier
/NOQUNLOAD,

Dismounts and automatically
unloads the volume on DMA2.
Deletes the logical namc
assignment of MOUNT,

Deallocates device DMAZ,
Frees the device for use
by other .users. Does not
delete a loqlical name
assigned by the ALLOCATE
command.

If the ALLOCATE command was not
ugsed to assign the device to
your process, the DISMOUNT
command breaks the link between
your process and that device,
so that it may be assigned te
other users.

This activity is performed
by the operator in some
systems, the user on others.

e
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MANAGING DISK AND TAPE VOLUMES

BACKUP

Files specified are placed in a save-set

format of infofmation in save-set is understood by BACKUP
A save-set can exist on tape or disk

Format of the BACKUP command:

BACKUP/qualifier input-specifier output-specifier

TAPE must be mounted /FOREIGN

When used with tape volumes, BACKUP can create and access
save-sets only

Table 4-4 Definitions of BACKUP Terms

Term ] Definition

SAVE-SET A file in BACKUP format, created
by BACKUP _

EAVE-SET NAME Any legal VMS filename, file type

and verslon number

SAVE-SET SPECIFIER A device and a save-set name. The
format is: device:save~set name
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\

Table 4-5 Commonly Used BACKUP Functlions aﬁd Commands

Function

Definition

Compare

Copy

Duplicate

List

Save

Restore

Examine two input and output specifications
for differences in file specifications.

$ BACKUP/COMPARE save—sétuspccifier file-specification(s}
$ BACKUP/COMPARE MTAQ:FEB1@.BCK [MARSH..,]*.*

Create one or mote new disk flles from one or more
old disk files.

$ BACKUP file-specification(s) fille-spécification(s)
$ BACKUP DBA]l:[MARSH...] DBAZ2:[MARGH...]

Create a duplicate of a disk including location of
information.

$ BACKUP/PHYSICAL input-device output-device
§ BACKUP/PHYSICAL DDBAl: DBAZ:

Display the file specificatiénn for files inside
the save-set.

$ BACKUP/LIST save-sct-specifier

S BACKUP/LIST MTAQ:FFB1Q,.BCK

Copy one or more files into a save-set. " The
directory structure is recorded with flle
“Information,

$ BACKUP fi{le-specification(s) save-set-specifier
-$ BACKUP DBAl:[MARSH...]*.* MTAQ:FFEB16.BCK

Copy one or more files from a save~-set to a disk
or floppy. Directorles are created If not found.

$ BACKUP save-set-specifier flle-specification(s)

$ BACKUP MTAQ@:FEB16.BCK DBA2: [MARSH)
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$ BHOW DEVICE MT:. . .
S-JUN-1982 133108310.71

List of Devices an

Device Device Device Erre. Volumse Free Trans Mount
Name Status Charscteristics Count Label Blocks Count Count
HTAOT on line 13 :

4 ALLOCATE HT: MYTAPE
-HTAG! allocated
4 INITIALTIZE/DENSETY=1400 MYTAPE UTLBCK
§ MOUMT/FOKREIGN MYTAFE
XHMOQUMT-T-HMOUNTEDs UTLBCR mounted on _MTAO!
4 BACKUP [COUKSE.UTLCOM...]e. 4 WYTAPEIMAKCHLO . BCK
¢ BACKUP/LISY WYTAPE!HARCHLQ,ECK !
Listing of save sot

Save aet; MARCH10 . BCK
Hritten buw! DORSEY
uic; [011+0301)
Date! S-JuUN-19062 13108:13.11
Coamand! BACKUF [COUKSE.UTLCOH...J)8.% HYTAPEIHARCHIO,BCK
Orerating sustem! VAX/YHS varsion V1,0
KACKUP versioni V3.0
CFU ID reuisterd 0130n0%%
Hode rnamp: -HAKDY S} -
Mrittern ont -HTA0!
¥lock wizel Bab4
Grour sice! 19
Buffer count! 3
[000000100G0000.DIRI 11 24-APR-1982
0434
[O00000)COUKSE.DIRIL 1  24-KAR-)1902
11148
[COUHSEIUTLCOM.DIREY 1 24-MAR-19B2
12119
{COURSE ,UTLCOHINAS, DIRL 1  24-MAR-19%82
12128
[COURSE.UILCOH.BASIBADCNVRT ,BASH 4. 22-AFPK-1%B0
10:31
[COURSE.UTLCOM. BASIINDFACT , BAS)H] 2 22-AFR-198¢
0vi3s-
(COURGE .UTLCOX . HASIBAUROMAN. BASH] 2 22-abk-1980
0934
[COUKLE .UTLCOH,. BASICHYKT . DAST] 4 22-APKk-17%00
103132 . .
[COURSE.UTLCOM. . BASICKEATOR . BASHI 3 7-HAY-1980
11304 ’ -
] T .
Total of 212 files:r 544 blocks
End of save swt
¢ SHOW DEVICE/FULL MYTAFE
levice HTAOH S=JUN=-1982 13:08148.74
' oh line
Mourited
Error Leneind Enabled
Allocated
Foreisrn
Error count 13 Owner »rocess id 004C0048
Orerations courleted ?953 Ownar Process name DORSEY
Referwnce count 1 Default buffer size 312
Dansity 1400 EF1
Voluse label UTLBCK Record size 0
Ouner UIC £011,030) Transaction count 1
Volume rrotection FFOO Mount count 1
ACF process name Relative VYoluse NO. o

¢ DISHOUNT MYTAFE
$ DEALLOCATE HYTAFE
% DEASSIQGN HYTAPE

Example 4-2 ' Transferring Files to a Tape Volume Using BACKUP
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MANAGING DISK AND TAPE VOLUMES

Major Steps in Using a Disk or Tape

e $ MOUNT ([/qualifiers] device- name[ ] {label] -
$ _[logical-name[:]]
use device - can refer to it by logical name
by MOUNT

e $ DISMOUNT [/qualifiers] device—name(:]
or

o $ DISMOUNT [/qualifiers] logical-name{:]
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$ SHOW DEVICE HT:

List of Devices or S-JUN-1982 13135:120.22

levice flevice Device Err. Volume Free Trans Mount
Name Status: Characteristics Count Label Blockse Count Count
HTAOD! on line 13

$ SET DEFAULT CCOURSE.UTLCOMI
$ MOUNT/FOREIGN MT:! UTLECK MYTAPE
AHOUNT-I-MOURTED, HARCH1 mounted on _HMTAO!
¢ DIRECTOQRY

No-files found,
$ BEACKUP/LIST HYTAFPE:HMARCH10.HBCK
lListingd of save scet

Save set! MARCH10.BCK

Written bu! DORSEY

uic: C011,0301

Irate! S~JUN-1982 13:08:13.11
Command. . BACKUF CCOURSE.UTLCOM.,.,1%.*¥ MYTAPEIMARCH10,ECK
Operoting sustem! - VAX/VHMS version V3.0
BACKUF version! V3.0 '

CPU Il redister: 0130A0995

Node name! ~HARDY ¢

Uritten ornd ~MTADY

Elock sice! B4464

Grour size? 10

Buffer count! 3

[(0000003000000.DIRI1L
L000000ICOURSE. IR L
(COURSEJUTLCOM.DIRGL
CLCOURSE.UTLCGHIBAS.DIRG1
CCOURSE.UTLCOM. BASIHADCNVRT . BASH 1
[COURSE.UTLCOM.BASIBADFACT.BASI
CCOURSE .UTLCOM.BASIRADROMAN.BASH L
CCOURSE .UYLCOM.BASICNVRT.BAGH1

[COURSE.UTLCOM.STRIFILEG.LISH1

Yotel of 212 filessr 5446 blocks

End of save set

¢ BACKUP MYTAPE!MARCH10.BCK [*...1
$ DIRECTORY

Directory WORKI[COURSE.UTLCOM)]

BAS. DIk COB.DIRF1 COH.DIRi

FIL.DIRi1 FOR.DIRF1 JOB.DIK#1

LOG.DIR}1 MAR.BIRF 1 FRN.DIR}1
STR.DIKI1 :

Total of 13 files, b
$ DISMOUNT MYTAFE

24-HAKR-1982
24-HAK-1982
24-MAR-1982
. 22-AFR-1980
22-AFPK-1980
22-AFR-1980
22-AFR-1980
25-SEP-1980

PRI W SR

EDT.DIR#1
LIB.IIR1
SRT.BIR#1

Example 4-3 Restoring a Directory Hierarchy from Tape
(Saved with BACKUP) and Showing an Operator-

Assisted MOUNT
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Protection codes are set when volume is:

-

MANAGING DISK AND TAPE VOLUMES

“PROTECTING A VOLUME

Initialized

Mounted

You have control over:

Separate owner UICs and protection codes

Volume owner's UIC

Volume protection code

Volume
Directories

Files

To set volume protection code:

Volume must be blank, or
Volume owner UIC matches yours, or

You have VOLPRO privilege
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Table 4-6 Protecting Volumes in the Initializing Phase

COMMAND FORMAT

S'INITIALIZE[/qualifier(s)] device label

Purpose/Comment Qualifier Effects

Protecting tapes or none owner UIC: [g}m] *

disks; can use any

combination of these protection:

two qualifiers §:RWED,O:RWED,G:RWED,W:RWED
/PROTECTION=code owner UIC: no effect

Protecting disks;
can use listed
combinations of
qualifiers only

/OWNER_UIC=uic
/NOSHARE

/GROUP

. /GROUP/NOSHARE

/SYSTEM

protection: specified in code
owner UIC: wuic specified

protection: no effect

owner UIC: [g,m} *

protection:
S:NWED,O:RWED,G,W

owner UIC: [g,@] *

protection:
S:RWED, O:RWED,G: RWED,W: RWED

owner UIC: [g,@) *

protect{on:
S:RWED,O:RWED,G:RWED,W

owner UIC: [(1,1]

protection:
S:RWED,O:RWED,G:RWED,W:RWED

* In [g,m)], g = user's group number, m = user's member number
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THE-MOUNT COMMAND o Co ' "

Table‘4—7 Effects of SMOUNT Qualifiers on a.Volume

COMMAND FORMAT
SMOUNT(/qualifier(s}] device label log-name

Purpose SMOUNT Qualifier Effects/Required pPrivilege.

Overelide volume
parameters while
volume is mounted

Override owner JOWNER _UIC=[uic] - gspecified UIC is owner while
UIC of tape or ' volume is mounted
disk ' ' :
- volume ownership or VOLPRO
required
Override disk /PROTECTION=code - specified code is protection
protection code ‘ while disk is mounted

while mountcd
- volume ownership or VOLPRO

required
Extend disk access
to others
Make disk access /GROUP - assigns logical name to
avallable to your ] ) group table- ;
group ’ o
- group members access the
volume without mounting it
- group members must still pass
volume protection code
- GRPNAM required
Make disk access /SYSTEM - assigns logical name to
available to all system table

users (public)

~ all users access the volume
without mounting it

- users must still pass wvolume
protection code

- BYSNAM required

Make disk available /SHARE - other users must still pass
to all users issuing volume protection
a SMOUNT/SHARE .
command - no special privileges
required
Mounting a velume of /OVERRIDE=IDENTIFICATION - requires VOLPRO privilege or
unknown label ownership of volume :
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MOUNTING A DISK WITH AN UNKNOWN LABEL

® Requires disk ownership or VOLPRO privilege

$ MOUNT/OVERRIDE=IJDENTIFICATION DY: UNKNUOWN HYDISK
ZHOUNT-I-MOUNTED, USER_DISK mounted orn _DYAO!
$ SHOW DEVICE/FULL MYDISK

Device DYAO! 7-JUN-1982 10139:125.07
on line
Hounted
Error Logdindg Enabled
Allocated
Error count 0 Owner rrocess id Q0O00BOOG2E
Orerations comrleted 255 Owrnier Process nane BORSEY
Reference count i Default buffer size $512
Volume label USER.DISK . Free blocks 444
Quner UIC [100.,2001]. ‘ Transaction count 1
Volume protection FFOF Nount count 1
Volume status Relative volume no. o
ACP rrocess name DYAOQOBACP Cluster size i
Quota cache size &4 Hex. files allouved 123
File Il cache size 32 Extent cache size &4
¢ DISMOUNT MYDISGK
L]

Example 4-4 Mounting a Disk with an Unknown Label
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Public Volumes o
) Initializiné a disk /SYSTEM sets
-~ yIC=11,1]
- Protection = (S:RWED,O:RWED,G:RWED,W:RWED)
° Mounting a disk /SYSTEM
- Deallocates the device

-~ Places logical name is system logical name table

Allows all users to access volume without mounting

¢ ALLOCATE DE! FUBRLDISK
-DEAQY allocated
¢ MOUHT/FOREIGH FULBNISK -
AMOUNT-1-MOUNTED, mounted on _DEAOS
$ RKUN SYS$SYSTEMIEBAD
BAD-LLOS
BAD ~- DEO! TOTAL BAL ELOCKS= O,
BAD-"Z
¢ DISMOUNT/NOUNLOAD FUEDISK
$ INITIALIZE/SYSTEM FULRDISK HYVOL
t HOUNT/SYSTEHM FUBDISK MYVOL -
ZMOUNT-I-MOUNTEDy MYVOL mounted on DBAQ:
$ SHOW LOGICAL/SYSTEM

Contents of suystem lodgical name table !

COI$SDICTIONARY = "SYSSSYSTEM:®
DEGSINFUT = *"GYSSINFUT!®
DEG$OUTFUT = *SYSSCUTFUT:®
DISK$ANIMAL = *__DRAOI*
DISK$HYVOL = *"_.TEKAO!"

Example 4-5 Initializing and Mounting a Public Disk
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MAINTAINING PUBLIC VOLUMES

The recommended procedure is to perform:
on public volumes. ‘ -

To provide backup copies of wvolumes

To improve I/O performance of the volume

To recover blocks allocated ¢to files that

properly closed

Using the BACKUP Utility to Maintain Public Volumes

The BACKUP utility performs the following:

‘Saves disk files onto tape or disk in a file

Ssave-set

Restores a save-set to disk

Lists information about the files in a save-set
Copies flles from disk to diék

Compares disk files or flles in a save-set with
files '

BACKUP is used to:

Back up and recover disk volumes

1/0 performance

Copy system volumes (stand-alone BACKUP)
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Table 4-8

Backing Up Disk Volumes

Function

Command/Example

Comments

Save a disk
volume to a
save~set on
tape

Restore a
disk volume
from an image
save-set

Copy a disk
volume to
another disk

SBACKUP/IMAGE dev~name -
$_save-set-specifier

SBACKUP/IMAGE DBAl: -
$_MTAB:MAR24.BCK

$BACKUP/IMAGE save-scet-specifier -
$_dév-name

$BACKUP/TMAGE MTADZ:MARZ24,.BCK -
$_DBAl:

SBACKUP/IMAGE dev-name dev-name

" SBACKUP/IMAGE OLDDISK NEWDISK

Creates a save-set on tape to
restore data in case of failures
or to temporarily store data on a
less expensive medium.

Restore a save-set to recover lost
data or move data out of temporary
storage,

Make a coby of the volume speci-
fied by the logical name OLDDISK
onto the volume assigned to volume

and create a NEWDISK. In the new volume,
efficient the files are made more conti-
volume guous, making I/0 more efficient,
Po an in- SBACKUP/RECORD - Back up those files that were
cremental $_dev-name/SINCEaRACKUP = created or modified since the
backup $_save-set-gpecifier last save operation. -

SDACKUP/RECORD -

S_DH2:[‘...]/SINCEHBACKUP -

SHMTAﬂ:193UN.hCK
Note: See Chapter 5 of the VAX/VMS System Management and Operations Guide for more

information on backing up publiec fliles and volumes.
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BACKING UP THE SYSTEM DISK

To back up and restore a system disk on a system with at
least two drives capable of handling the system disk: '

Log in at the console terminal
Run the shutdown command procedure
Stop the processor by pressing <CTRL/P> and typing HALT

Boot stand-alone BACKUP. See your Software Installation

'Guide for instructions

Physically load the scratch volume on the disk device
Issue the command string

BACKUP/IMAGE source-dev destination-dev
to copy the system disk-onto the scratch disk -

Halt the processor by pressing <CTRL/P> and then typing
HALT

Boot the system

If the copy is needed in the future, mount it as the
system disk when booting the system
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To back up and restore a system disk on a system without two

volumes

capable of handling the system disk or on a system with a

fixed system disk:

-]

o .

Guide for instructions

Log in at the console terminal
Run the shutdown command procedure
Stop the processor by pressing <CTRL/P> and typing HALT

Boot stand-alone BACKUP. See vyour Software Installation

Physically 1load the scratch disk or tape on the
appropriate device

Isswe the command string
BACKUP/IMAGE device-name save-set-specifier

to copy the system disk into a save set on the scratch
volume

_ Halt the processor by pressing <CTRL/P> and then typing

HALT -
Boot the system

If the copy is needed 1in the future, use stand-alone
BACKUP to restore the save set to .the system disk
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4+ BET DEFAULT SYS$SYSTEM
$ GSHUTDHOWN.COHM

L]

+

P HALT
»>>B00T CS1

Please insert the first sustem diskette or
cartridde and rsress return

Pléase insnrt the second svystem diskette or
cartridde and srress return

¢ BACKUP/IMAGE DMAO! MTAOIMAY20SYS.BCK
$7°P HALT

- -

»>>B0OOT
$

. Example 4-6 Backing Up a VAX-11/780 Using Stand-Alone BACKUP:
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THE VERIFY UTILITY

The VERIFY utility checks the readability and validity of the
file structure.

Modes of Operation
e Error reporting with no repairs
e Error reporting with repairs

e Error reporting with user-controlled selective repairs

Table 4-9 Using the VERIFY Utillty

COMMAND FORMAT

$ ANALYZFE/DISK_STRUCTURE dev-name/[quallfier)

Function Command/Example Comments
Running VERIFY to S ANALYZE/DISK STRUCTURE dev-name Using no parameter qualifier
find errora in the - invokes VERIFY in the error
filo structure S ANALYZE/DIGK_ STRUCTURE MYDISK reporting mode.
Running VERIFY to S ANALYZE/DISKMSTRUCTURE - The /REPAIR qualifier causes
report and repalr -$_dev-name/REPALR automatic repalr of all
errors errors located in the file

$ ANALYZE/DISK STRUCTURE ~ structure,

$_MYDISK/REPAIR :
Running VERIFY to ‘S ANALYZE/DISK STRUCTURFE - The /REPAIR/CONFIRM quali-
report errors ang S_dcv-namc/REPﬁIR/CONFIRM ffers causes the utility to
allow the user to display ecrrors, asks the user
decide what gets $ ANALYZE/DISK STRUCTURE - 1f the error should be cor-
repalred S_MYDISK/REPAIﬁ/CONFIRM rected, and carries out the

user's request.
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‘‘‘‘‘‘ -UNDERSTANDING THE DISK FILE STRUCTURE ON.VAX/VMS

e FILES-11 Structure Level 2

e Also called On~Disk Structure 2 (0ODS-2)

e Used by ACPs to maintain and control data on disk volumes
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——0DS=2 Reserved Files _ o o

® Define the FILES-11 disk file structure

o  Created when a volume is initialized

e Cataloged in the Master File Directory {6,0] of the volume

Table 4-11

Volume Information Contained in 0DS-2 Reserved Files

Information Needed

" Reserved File

Location of file data blocks on a velume

Location of avallable clusters on a volume

~Properties of a volume

Properties of flles on a volume
f.e., owncrshlp, protection)

Areas of volume not suitable for use

Areas of volume which are suspected of
being unsujtable for use

Pointers to all User File Directorles

Labels of other volumes In the volume set
{if there Is more than one)

History of backups done on the volume

Index File
(INDEXF.SYS)

Storage Bit Map Fille
(BITMAP.S5YS)

~Index File

(INDEXF.5Y5)

Index File
({INDEXF.5YS)

Bad Block File
{BADIBLK,SYS)

Pending Bad Block Log File
{BADLOG, 5Y53) -

Master Directory File
(eoRuee.DIR)

Volume Set List File
{INDEXF,0Y5)

Backup Log File
(BACKUP .5Y5)
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+ - ~—0ODS-2 Home Block

¢ Identifies a disk volume with Information Including:

A label specifying that the volume is in 0DS-2 format
The volume label (in ASCII)

The name and UIC of its owner

Volume protection code

The maximum number of files allowed at any one time

e Provides entry point into the file structure

o Backup copies are stored in the volume index file
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°

Files on a FILES-11 Disk Volume
o Consist of two major data structures:

~ File  header with identification = and
information

~ One or more data blocks
e Composed of logical disk blocks
o Each logical block has a virtual block number
e‘ Blocks are grouped into clusters

o Contiguous clusters are called "extents"

159
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FILE DATA : .~ FILE DATA

BLOCKS BLOCKS
R
LOGICAL | VIRTUAL W .
BLOCK 221} BLOCK 1 LB40s| vB7
(LB221) | (vB 1)
L8222] VB2 teaosl  wves - | VExTEnT
- 2
LB223[ ve3- LB407] VB9
) EXTENT i’
]

L8 224 VB 4 ,
CLUSTERSIZE = 3

LB 225 vB 5

LB 226 vB 6

TK-7985

Figure 4-3 Relationship Between the Blocks,
Clusters, and Extents of a Typical Disk File

-
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File ID

'MANAGING DISK AND TAPE VOLUMES

._‘_ODS—2.FiIe Headers
Part of the volume index file
Not part of the file it-describes

Divided into six areas:-

Beader area - Contains basic information for checking
access validity :

Indent area - Contains identlficatlon and accounting
information '

‘Map area - Contains pointers to the blocks allocated
to -the file (see Figure 4-4)

Access area -~ Currently unused
Reserved area - Reserved for use by customers and CSS

Checksum - Validity check on header's contents (the
last word of header)

Used to locate file data blocks oh disk

Unique three-word identification for file
File number - Number of file header in index file

File sequence number - Count of times this header has been
used. for different files

Relative volume number - Number of volume on which file
resides
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FILE DATA
___BLOCKS

LB 221 vB 1

17

EXTENT
SR

g
RN

{(

FILE HEADER
{SIZE = 1 BLOCK)

HEADER

IDENTI- LB 226 VB 6
FlCArlON

MAP
POINTERS £

ACCESS Laos] vB7

RESERVED

CHECKSUM| | LB40G6{ vBS EXTENT

(2

CLUSTERSIZE =3 LB 407 VB9

TK-7988

Figure 4-4 Map Pointers to the Data Blocks of a Disk File
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INDEX FILE

TAPE VOLUMES

MFD
DATA BLOCKS

B
~T

FILE HEADER 1
INDEXF.SYS

FILE HEADER 2
BITMAP.SYS

FILE HEADER 3
BADBLK.5YS

-FILE-HEADER 4

000000.DIR

})

e
—

FILE HEADER |
COURSE.DIR

e

000000.BIR

COURSE.OIR

JONES.DIR

SYSMGH.DIR

T 7

UFD [COURSE)
DATA BLOCKS

JL

F

b))
44

FILE HEADER J
TEST.DAT

| —~|  TEST.DAT

L 4

-

¥

Figure 4-5

Use of ODS5-2 File
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Choosing a Cluster Size for Disk Volumes

Clusﬁer size is defined when a volume is initialized

A larger cluster size can waste space, but <allows for
faster allocation of additional blocks

A smaller cluster size can conserve space, but causes
files to be fragmented
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- «—.—QDS-2 Directories

© Assocliate symbolic file names with file IDs
© User File Directories (UFDs) aré " entered 'in ‘the  Master
File Directory (MFD)
¢ Subfile directories (SFDs) are entered in -their parent
directory file :
¢ Directory names may be:
- In UIC format with the group and member fields in the
range 4 to 377 octal, or
- In alphanumeric format of not more than eight
‘characters ‘ '
¢ Subdirectory names must be alphanumeric
¢ Directory files are:
- alphanumeric-name.DIR;1
- UIC-formatted dlrectory names. are- converted ,to their
numeric egquivalent: '
[123,12] = 123812.DIR;]
®

VAX/VMS supports up to seven levels of subdirectories
beneath the UFD level SR
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___Directory File Structure

'3 Direétory file characteristics

- Contiguous

- Sequential_

~ 'Variable length records
~ Directory bit is set in
- File protection'code of

— '"File entries are stored

15 07

00

RECORD BYTE COUNT

VERSION LIMIT

NAME BYTE COUNT

FLAGS -

FiLE NAME STRING
(UPPERCASE ONLY)

VERSION NUMBER

FILE ID

(THREE WORDES}-

the file header
S:RWE, O:RWE,G:RWE,W:RE

in alphabetical order

REPEATED FOR EACH VERSION.
STORED IN DESCENDING ORDER.

TK-5130

Figure 4-6 Format of a Directory File Record
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-—Comparing the-ODS-1 and-ODS-2 Structures

Table 4-12 0DS-1 and 0DS5-2 Comparison

Characterlstjc aDps-1 oD5-2
- Transportable to RSX/IAS - Yes -No

éubdirectorles No Yes
Alphanumeric directory names - No Yes
Alphabetlized directory files No Yes
Clustered allocation No - _. Yes
Tightly—cgup]ed volumes sets No Yes
Backup home block No Yes
Extended map peointers ’ No Yes
Meaning of protectio; code E Extend Execute
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Understanding the VAX/VMS implementation
of the ANSI Level 3 Tape File Structure

© Sections of an ANSI standard magnetic tape .
- physical BOT and EOT markers
- Veolume label
-~ File header labels
- File data blocks
- End-of-file labels

~ -Logical end-of-tape marker

FILE FILE 2
r " N ~ ~
8 | : ‘ o  |Losicac .
o VOLUME | HEADER DATA TRAILER HEADER DATA TRAILER END UNUSED o
LABEL LABELS LABELS Ol LABELS LABELS 0 OF . TAPE
T ‘ F =2 F (T aeE T

TK-7887

+ Figure 4-7 Format of an ANSI Tape Containing Two Files
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MANAGING DISK AND TAPE VOLUMES -

" "Magnetic Tape Volume Label

Table 4-13

Contents of the Magnetic Tape Volume Label

;nformation

Purpose

Label identifier
{vOoLl) -

Volume name
Accessibility
Owner ldentifler
DIGITAL standard

version

Label standard
version

Specify that thls {s the ANSI volume
label '

Used as the volume label for mount
operatlons f{consists of 1-6 alphanumeric
or speclal characters)

Provides compatibility with some non-
DIGITAL systems :

Speciflies the owner of the volume; used
for volume protecction

{(Numeric character 1)

Identifies the version of the ANSI
standard beling used (version 3)
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NG DISK AND TAPE VOLUMES

- ~-—Tape-File Header Labels

e Precede each file on a tape volume
e Identify and describe a tape file
o VAX/VMS supports three file header labels (HDRI,
HDR3}
e The third header (HDR3) is optional
Table 4-14 Contents of Tape Flle Header Labels
Label Contents
HDR1 File name
File section number {(for multi-volume files)
File sequence number -
Creation and explration dates
Accessibllity code
Code specifying which system created the flle.
HDR2 Record format (fixed or variable~length)
Maximum record s5ize
Maximum block length
Carriage control definition
HDR 3 VAX-11.RMS attributes of the file
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_.Tape File Trailer Labels

Follow each file on a tape volume

Aiso called end-of-file labels (EOF)

The three EOF labels correspond to the three header labels
Identical to HDR counterparts except:

- The label identifier field contains EOFn instead of
HDRn (where n is the label number), and :

- The EOF labels contain a count of the data blocks in
the file : : ’ g
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MANAGING VMS

INTRODUCTION

The VMS environment is established in two stages. At system
start-up, the default environment for all processes is
established, When an interactive or batch process is created, the
environment of that process is customized.

The two principal methods of defining the process environment
are:

e Sectting system parameters
o Issuing DCL commands

System parameters, which affect all processes, are usually
set by the system manager. These parameters control the physical
structure of VMS and are used to ' improve system performance.
System parameters are covered in other modules of this course,
particularly Module 7, System Installation and Update, and Module
‘9, Performance. ' '

Each time the system 1is 1initialized, the system-wide VMS
environment is set up in accordance with the system parameters and
the system start-up files, The system start-up files, which
contain DCL commands, are usually controlled by the systém
managcer. Commands typically executed in the system- start-up files
‘are covered in this module. ' '

When a user logs in or a batch job runs, the VMS environment
for that interactive or batch process is customized by DCL
~commands in the system manager's and user's login command files.
These files are covered in Module 2, Managing System Users.,

The DCL commands used in'the start-up and login command files
can also be issued interactively. 1In this case, their effect is
only temporary. For a command to take effect at every start-up or
every login, it must be placed in the appropriate file,

Security is .an important aspect of the VMS environment. All

system files are stored in specific directories 'on the system
disk. VMS protects these files against unauthorized access.

-
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OBJECTIVES |

A system manager must:
e Set up system-wide logical names
e Specify the characteristics of a device

e Increase process sharing of physlical memory pages
installing global sections and known images

RESOURCES

l. "VAX/VMS Command Lanquage User's Guide

2, VAX/VMS System Management and Operations Guide

3. VAX-11 Utilities Reference Maﬁual

4, VAX-1l/xxx Software Installation Guide
(/xxx = /780, /758, or /730)
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OVERVIEW

e Environment within which interactive user works, batch job
runs is called a process

-® Process default environment is established in two stages:
- At system start-up:
System-wide default established
~. When a process is created:
Individual process environment customized
o Process environment can also be customized interactively
> Principél methods of defining process environment;

- Setting system parameters

-~ Issulng DCL commands
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System-wide VMS environment is set up
~ When system is initialized-
- In accordance with:
System parameters
System start-up command proceéures
Single process VMS environment is set up
~ When user logs in
- When batch job runs
- By DCL commands in:.
Systems manager's login command procedure

User's login command procedure
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MANAGING VMS

Files Controlliné the VMS Environment

Plle

Information in File
that Controls VMS
Environment

When Information in File
I1s- Automatically Used

SYSSSYSTEM:SYS. EXE
SYSSSYSTEM: STARTUP.COM
EYSSMANAGER: SYSTARTUP.COM

BYSSMANAGER: SYLOGIN.COM

SYSS$SLOGIN: LOGIN,COM

Eystem parameters
DCL commands
DCL commands

DCL commands

. DCL commands

System start-up
System start-up
System start-up

Interactive or batch
process creation

Interactive or batch
process creation

e Security issues
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CUSTOMIZING THE SYSTEM START-UP FILES
| | © Two.start-up command procedures
- SYS$SYSTEM:STARTUP.COM
Site-independent
Distributed as part of VMS
Commands supplied by DIGITAL
Do not modify '
~ ~SYSSMANAGER:STARTUP.COM
Site—épecific
Distributed as part of VMS
.Initiaily empty
Add site-specific customization commands
Override inappropriate commands in STARTUP.COM

~ Executed In order when VYMS initialized
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Functions - performed by STARTUP.COM, covered 1in this
module:

Assigning 1logical names required by certain VMS
software :

Assigning logical names to the VMS system directories

Starting up system processes JOB_CONTROL, OPCOM, and
ERRFMT : : -

~Installing known images

Connecting all standard devices
Enabling RMS file sharing
Calling the site-specific start-up command procedure

Allowing users to log in

Functions performed By SYSTARTUP.COM, covered in this
module.: .

Assigning system logical names

Mounting all volumes except the system disk
Installing known iﬁages |

Reinstalling known images installed in STARTUP.COM
Alloéating addiéional space to RMS file sharing

Establishing device characteristics

“Announcing that the system is up

Functions performed by SYSTARTUP.COM, covered in other
modules:

Establishing batch and print queues (Module 3)
Deleting old versions of the operator's log (Module 2)
Starting up DECnet (Module 7}

Analyzing the last system crash dump (Module 8)
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Assigning System Logical Names
e To permit device-independent references to:
~ System devices
~ System directories
~- System files

e To inform VMS of the locatipn of certain files and text

strings '
~ BSYSS$SYLOGIN
- SYSSANNOQUNCE
- SYSSWELCOME
Table 5~2 Assigning Syastem Logical Names
_Operation Command Format and Example ' Comments
;_rbkbatihg or rcplaélng $ ASSIGN/SYSTEM egv-name log-name Requires
a system logical $ DEFINE/SYSTEM log-name eqv-name. SYSNAM
name . $ ASSIGN/SYSTEM SYSSSYSTEM:NOTICE.TXT NOTICE privilege
Deleting a system $ DEASSIGN/SYSTEM log-name Requlires
logical name $ DEASSIGN NOTICE - SYSNAM

privilege
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1
f{ Assidn debudgder sustemwide lodgical names
I . , !

ASSIGH /SYSTEM SYS$INPUT! DEGSINFUT!

ASSIGN /SYSTEM SYS$OUTFUT! DEGSOUTPUT!

§

| Assidn sustemwide lodgical names for libraries and help files
!

DEASSIGN /SYSTEM SYS$SYSTEM

ASSIGN /SYSTEM SYS$SYSROOT:LSYSEXE] SYS$SYSTEM!

DEASSIGN /SYSTEM SYSSMESSAGE

ASSIGN /SYSTEM SYS$SYSROOTILSYSMSG) SYS$MESSAGES -

DEASSIGN /SYSTEM SYS$SHARE -

ASSIGN /SYSTEM SYS$SYSKROOTICSYSLIDBD SYSFSHARE!

ASSIGN /SYSTEM SYS$SYSROOTILSYSLIE] SYSsLIRRARY!

ASSIGN /SYSTEM SYS$SYSROOTICSYSHLP] SYSSHELF:

ASSIGN /SYSTEM SYS4SYSROOTILSYSHLF.EXAMFLES] SYS$SEXAMPLES!
ASSIGN /SYSTEM SYS$SYSROOT:LSYSHGRY SYS$SMANAGER?

ASSIGN /SYSTEM SYSS$SYSRODTICSYSUPDY SYSSUFDATES

ASSIGN /SYSTEM SYS$SYSROOTILSYSTEST) SYSSTESTS

ASSIGN /SYSTEM SYS$SYSROOTILSYSHMAINTI SYSSMAINTENANCE:
ASSIGN /SYSTEM SYS$SYSROOTILSYSERR) SYSSERRORLOG: ’
ASSIGN /SYSTEHM SYS$SSYSROOTICSYSCEID 5YS$INSTRUCTION!

L X I R A N R S R R K R R L

Example 5-1 Assigning System Logical Names with STARTUP.COM

!
{ Define site-srecific lodical names
1

ASSIGN /SYSTEM SYSSMANAGERISYLOGIN SYS5$SYLOGIN
ASSIGN /SYSTEM DISK$USERILTOOLS] SYS_TOOLS

ASSIGN /SYSTEM °* HENTDR -~ VMS Course Develorment® SYS$ANNOUNCE

Example 5-2 Assigning System Logical Names with SYSTARTUP.COM
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Mounting Site:épe’cific Volumes

L O

Mounted In site-specific start-up command procedure

No volumes are mounted in the site~independent start-up

_command procedure (not even the system disk)

By default in SYSTARTUP.COM, MOUNT means MOUNT/NOASSIST

MOUNT creates logical names that are wused for device
independence. in

- Issuing commands

- Displaying file specifications'in listings (indicated
by two underscores in equivalence string device name)

(MOUNT /NDASSIST is the default when SYSTARTUP.COM is

! .

1 "#Hount rublic disk volumes

!

1 executed indirectly from STARTUFP.COM.)

MOUNT /SYSTEM DBAO! DATA13 DATADISK
MOUNT /SYSTEM DBAL: USER

Example 5-3 Mounting Site-Specific Volumes with SYSTARTUP.COM
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Starting Up System Processes
e Three system procesées
- JOB_CONTROL
- OPCOM
.= ERRFMT

o By DCL command RUN in STARTUP.COM

Installing Known Images

¢ Reasons for installing

Reducing time required for Image activation

- Enabling the image to execute with privileges that the
process lacks -

- Promoting sharing of physical memory
- Adding a,usgr~written system service
e Do not confuse two different VMS uses of word "inétall":
= 1Install known images (coverea here)

- Install VMS operating system, optional software
(covered in Module 7)
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Table 5-3 1Installing Known Images

Bteps in Running the INSTALL Utility Comments

1. $ RUN SYSSSYSTEM:INSTALL Requires CMKRNL, PRMGBL, and SYSGBL
privileges.

2. INSTALL > [file-spec} [/qualifier...]  Table 5-4 shows the INSTALL commands

that install and remove known images and
display information about them.

Note that INSTALL uses the following file -
specifier defaults:

Device and directory: SYSSSYSTEM
File type: .EXE )
Version number: highest

The version number should never be
specified.

3, INSTALL > /EXBT
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4 Punctions of the INSTALL Utility

Operation

Command Format and Example

Comments

Installing a known
image and specifying
optional charac-
teristics

Installing a new
version of a known
image with the same
characteristics as
the exlsting version

Installling a new
version of a knpwn
image with dif- :
ferent character-
istics from the
exlsting version

Removing a known
image

Displaying Infor-
mation ahout a
known image or
about INSTALL

INSTALL> file-spec [/qualifier...!

INSTALL>

INSTALL>
INSTALL>

INSTALL>
INSTALL>
INSTALL>
INGTALL>

INSTALL >
INSTALL>

INSTALL>
INGTALLY
INGTALLS
INGTALL>
INSTALL>

EDT/OPEN/SHARED

file-spec/REPLACE
EDT/REPLACE

file-spec/DELETE
file-spec [qualifier...])
EDT/DELETE
ERT/0PEN/SHARED/HEADER

file-spec/DELETE
EDT/DELETE

[file~spec) /LIST
[file-npec) /FULL
/GLOBAL

FHELP

EOT/FULL

Qualifiers used to
specify optional charac-
teristics include:
JOPEN ~

/HEADER_RESIDENT
/PRIVILEGED

/SHARED

/WRITEABLE

/PROTECTED
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o How INSTALL is run in STARTUP.COM

-~ SYS$MANAGER:STARTUP.COM runs
SYSSMANAGER: VMSIMAGES . COM

- SYSSMANAGER:VMSIMAGES.COM runs
INSTALL, gets commands from
SYSSMANAGER: VMSIMAGES.DAT

BYEBS$SYSTEMILINK
EYS545HARE ! CRF SHE
EYE$SYSTEMISUBMIT
BYS$SHAREIDISHNTSHR
SYS#SHARE I HOUNTSHR
SYSSSYSTEHIRTPAL
SYSSLIHKARY ! DEBUG
SYS$SYSTEM I FPHONE
BYSSSYSTEMILOGINOUT
SYS$SHAREIDCLTABLES
BYS$SYSTEMIDCE
SYSSSYSTEMI!DELETE
SYGSSYSTEHIDIRECTORY
SYSSSYSTEMICOFY
BYG4SYSTEMISET
BYS$SYSTENISHOW
BYSS$SYSTEMIMAIL
SYSSSYSTEMIEDT
EYS4SHARE 1 SCRSHR
SYS$SHARE LFRSHR
BYS$SHAREIVHSRTL

Example 5-4

/OPEN /HEADER

/0PEN /HEADER /SHAREN

/PRIV=(THPMEBX) /OFPEM /HEADER /SHARED

/PROTECT /OPEN /HEADER /SHARE !/NOREHMOVE

/PROTECT /OFEN /HEADER /SHARE -

/PRIV=(THPHMDBX) /O0FPEN /HEALER /SHARED

/O0PEH /HEADER /SHAKEN

/PRIVa{NETHBX OFERsFRHMHX»WORLD) /OPEN /HEADER
/PRIVa(CHKRNL » THPHEX»EXQUO»SYSPRV) /OFPEN /HEADER /SHARED
/FOPEN /SHARED /HEADER

/OPEN /SHARED /HEADEKR

/0FEN /HEADER /SHARED

/OFEN /HEADER /SHARED

/OFPEN /HEADER /SHARED

/PRIV=(CHERHL s SYSHRV . THPHEX) /OFEN /HEADER /SHARED
/PRIV={CHKRNL  NETHHX) /UFEN /HEADER /SHARED .
/PRIV=(SYSFRV/OFERWORL Dy NETHBX ) JOFEN /HEADER /SHARED
/OPEN /SHARED /MEADER

/0PEN /SHARED /HEADER

/O0PEN /SHARED /HEADER

/O0PEN /SHAKED /HEADEK

Typical INSTALL Commands in VMSIMAGES.DAT
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o How INSTALL is run in SYSTARTUP.CCM

- Can install images not in VMSIMAGES.DAT

- Can reinstall images in VMSIMAGES.DAT with
modifications

- Install most frequently activated images last

L

$ ! Install knoun imagesr most freauently activated last
s !

$ RUM SYS$SYSTEM!INSTALL

SYS$SYSTEM!REFPLY /PRIV=0FER

GEYS¢SYSTEMIBLISS32 /OPEN /SHARED

BYS$SYSTENIMACRO32 /0PEN /SHARED

SYS$SYSTEMINCP JOPEN /SHARED

!

f Re-install SHOW with WORLD priv

!

SYS$SYSTEMISHOW /DELETE

GYS$SYSTEMISHOW /OPEN /SHARED /HEADER_RESIDENT -~
/PRIV=(CHKRNL  WORLD NETHEX)

f

| Re-install the linker to be shared in memory

t

SYS$SYSTEMILINK /DELETE

SYS$SYSTEMILINK /OPEN /SHARED /HEADER_RESIDENT

Example 5-5 Installing Known Images with SYSTARTUP.COM
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Connecting All Standard Devices

¢ Accomplished by SYSGEN command AUTOCONFIGURE/ALL

! .

1 fiutomatically confidure 1/0 data base to include all
| standard devices and their reauired drivers.

!

RUN SYS$SYSTEM!SYSGEN
UTOCONFIGURE ALL

-3 X BN g

Example 5-6 Connecting All Known Devices with STARTUP.COM

Enabling RMS File Sharing

¢ - Allows more than one user access to a file at the same
time

Table 5-5 Enabling RMS File Sharing

Steps In Running the RMSGHARE Utility " Comments

1. $§ RUN SYSSSYSTEM:RMGSIIARE Requires CMEXEC privilege.

2. RMS5 file sharing is currently cnabled... The numbers of pages you
Maximum allocation allowed: nn specify is used as the new
Number of pages allocated: nn value for number of pages
Max pages uscd: nn ' allocated. It must be at least
Current number of pages in use: " nn . the current value for number of
Enter max pages: number-of-pages pages allocated and no greater

than the maximum allocation-
allowed.

3. .

Enter max pages: EXIT
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e System memory set aside by command in STARTUP.COM for the
file sharing data structures

{
! Enable RMS file sharindg.
!

RUN SYS$SYSTEM!RHSSHARE

N e e

0

Example 5-7 Enabling RMS File Sharing with STARTUP.COM

o Increased by command in SYSTARTUP.COM (initial vaiue can
: NOT be decreased)

! .
! Increase the amount of system memory reserved for RMS file sharind
|

RUN SYS$SYSTEMI{RMSSHARE

WP e

0

"Example 5-8 'Increasing RMS File Sharing with SYSTARTUP.COM
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Recording Device Characteristics

e STARTUP,.COM AUTOCONFIGURE - step records the number of
terminal lines the system can support :
e SYSTARTUP.COM records the physical characteristics of the
attached terminals '
e Can modify permanent characteristics Interactively, but
effective only until next start-up
Table 5-6 Recording Permanent Characteristics of Terminals
Qualifler for Command .
$ SET TERMINAL/PERMANEMNT
and Examples {Requires LOG_IO
Characteristic or PHY_I10 Privilege) Comments
Line spced, for /SPRED/NOMODEM By default, all lines have
direct lines $ SET TERMINAL/PERMANENT - : the speed specified by system
$_/SPEED=96HH/NOMODEM TTFS: parameter TTY_ SPEED.
Line speed, for /AUTOBAUD/MODEM . VMS does not send broadcast
lines connected § SET TERMINAL/PERMANENT - messages to autobaud lines
through modems $_/AUTOBAUD/MODEM TTAl: unless the terminal is logged
in.
Terminal typﬁ,'for, /DEVICE _TYPE=type Amonqg the recognized device
direct lines $ SET TERMINAL/PERMANENT - types are: LA36, LAl20, VTS2,
$_/DEVICE_TYPExVTlﬂH TTC2: and VT198. This one gqualifier

is a substitute for many
individual qualifiers, each
specifyling only one
characteristic.
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T

L ] SEf TERMINAL/FERMANENT/NOMODEN/SPEED=2600/DEVICE=VT100 TTAO! !M. BROWN
$ SET TERHINAL/FERMANENT/NOMODEN/SPEED=1200/DEVICE=LA120 TTAl: !R. JONES
$ SET TERHMINAL/PERMANENT/AUTOBAUD/HOLEHN

- TTA23 VDIAL-UF

Example 5-9 Recording Device Characteristics

with SYSTARTUP.COM

‘¢ Use SET PROTECTION/DEVICE to control device ownership ang
protection ' '

Table 5-7  Establishing Ownership and Protection of Terminals

and Other NonSharable Devices

Operation

Format of

$ SET PROTECTION/DEVICE
Command and Examples
{Requires OPER Privilege)

Comments

Establishing
protection
ownershlp

Allowing a1
users acceas
‘to a device

$ SET PROTECTION=code/DREVICE -
S_/OWNER UIC=[ulc] device

$ SET PROTECTION=(SY:R,0W:R)/DEVICE =~
S_/OWNER_UIC={11,21] TTA3: .

" § SET PROTECTION/DEVICE device

$ SET PROTECTION/DEVICE TTA3:

By decfault all terminals have
the owner specifled by the
system parameter TTY OWNER and
the protection specifiecd by the
system parameter TTY PROT.
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Announcing That the‘System Is Up

s !
4 !
$
$ R

Allowing

LA B B X N B & N % N _J _J

Command near end of STARTUP.COM

Control returns to STARTUP.COM

Announce suystem is ur

EPLY /ALL /BELL *Start-ur comelete! HENTOR is-ur and runningd,®

"Example 5-18 Announcing That the System Is Up

with SYSTARTUP.COM -

Users to Log In

"By default, 64 interactive users permitted

To reduce number, add these commands to
SYSTARTUP,COM:

$ SET LOGIN/INTERACTIVE = number
$ LOGOUT/BRIEF

Unless LOGOUT command is included, control
SYSTARTUP.COM to STARTUP.COM

very end

returns

! Invoke system manader’s installation-specific startur file.

SITE_SPECIFIC!

HOUNT == “MOUNT /NDASSIST®
DEFINE SYS$LOGIN SYSSSYSTEM!
@SYSHEMANAGER !SYSTARTUP

!

! Sustem initialization comprlete
!

SET LOGIN /INTERACTIVE=64
LOGOUT/BRIEF

Example 5-11 Allowing Users to Log In with STARTUP.COM
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'CUSTOMIZING THE DCL ENVIRONMENT ~ ~ o

MANAGING VMS

® VMS allows cdstomiiation of: . : N
~- DCL commands
- HELP messages
- Error messages

e For the most part, modifying this interface requires
programming skills beyond the scope of this course

e The following material is only to acquaint you with what
is possible
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Adding DCL Commands IR L
¢ Two files needed to add a new DCL comﬁand:
- A command description file (.CLD)
- An exeéutable image file (.EXE)

. Steps to follow in adding a DCL command

Table 5-8 Adding a DCL Command

Eteps to Follow Comment

Step 1: $ COPY command-image~flle SYSSSYSTEM It is assumed that you have two files
in your default directory:

commd-descr-file (file type ,CLD)
commd-image-file (file type .EXE)

Step 2: $§ SET COMMAND commd-descr~file - This creates a new version of the DCL
. $_/TABLBS=SYSSLIHRARY:DCLTAHLRS - tables, adding the new command. {or
$_/OUTPUT=SYSSLIBRARY: BDCLTABLES replacing the existing command).
Step 3: 5 RUN SYSSSYSTEM: INGTALL This installs the new DCL tables., B8e

CINSTALLY> SYSSLIBRARY:DCLTABLES/REPLACE sure to back up the old DCL tables, [f
INSTALL> /EXIT - you plan to delete them,
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Adding HELP Text
o Add HELP information on a new DCL command

- Need a text file (.HLP) that contains the information

~ Steps to follow in adding HELP text

Table 5-9 Adding HELP Text

Operatlion . Comment

. § LIBRARY/HELP - It is assumed that you have thls file in your
$_SYSSHELP:HELPLIB help-text-file default directory: )

help-text-file {file type .HLP)

This adds new HELP text (or replaces existing
HELP text),
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. Adding Error Messages ' . . -
‘ o Error messages of a new command can be either:
~ Part of its executable image file

- In a separate message file (.EXE), copied into
SYS$SMESSAGE
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SECURITY OF SYSTEM FILES o
Overview
e System files -:The image‘ files, data files, and other

files required by VMS for its own operation
Example: LINK.EXE

System directories - System files are grouped into
directories according to their characteristics

Examples: [SYSEXE] LINK.EXE
fSYSLIB) STARLET.OLB .

System volume: The disk volume where the system files and
directories are stored

-~ Files other than system files may also be 'stored on
this volume

.~ Qperating systems other than the current wversion of
VMS may also be stored on this volume (and started up
from it)

Stand-alone BACKUP
Previous versions of VAX/VMS, V.3.8 and later

System device: The disk drive on which the system volume
is mounted

Maintaining seéurity on the systém leume is the systém
manager's responsibility :
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‘MANAGING VMS

Table 5-18

System Directorles

Directory Name Used
in Combination with

SYSSSYSROOT: Logical Name Principal Contents
[SYSEXE] ISYS$SYSTEM Exccutable 'images, user authorlzation file,
. site~independent start-vup and shutdown

command procedures, system parameter files,
paging file, swapping file, crash dump file

[SYSLIB] EYSSLIBRARY Macro libraries, object libraries, shareable

SYSSSHARE image libraries, shareable Images

[SYSHLP]) SYSSHELP Help libraries

[SYSMSG] SYSSMESSAGE Error message files

[SYSMGR] SYSSMANAGER Site-specific start-up and shutdown command
procedures, print forms deflnitions,
operator's log, accounting file

[SYSMAINT] SYSSMAINTENANCE Hardware dlagnostics (not distributed with

: VMS)

[SYSTEST] SYSSTEST UETP command procedures, Iimages, data

[SYSERR] SYSSERRORLOG Error log flle

{5YSUPD] SYSSUPDATE Command procedures used for system
installation, upgrade, and update

[SYSUPD.EXAMPLES] SYSSEXAMPLES Sample source programs. such as device

- drivers and system services
(sYSCBI) SYSSINSTRUCTION Computer-based instruction software
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Each system directory has been assigned its own logical
name ,

- When referring to a system-directory, use logical name
SYS$SYSROOT to refer to the system volume :

— When referring to directories that are not system
directories, use 1logical name SYS$SYSDEVICE to refer
to the system volume g

. System directory names conceal level 1 (root) directory of
form SyYysn, n=0,...,F (hex) '

~ Supports multiple systems on the same disk

- Under usual circumstances, concealed root directory 1is
SYS®

- Concealment accomplished by assignment of logical name
SYSSSYSROOT to equivalence string _ ddcu:[S5YSn]
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Example of steps -in logical name translation
1. SYSSSYSTEM:LINK.EXE
2, SYSS$SYSROOT:[SYSEXE]LINK.EXE

3. _ DRA@:[SYS@.SYSEXE]JLINK.EXE (concealed)
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File and Directory Protection

To allow a user to run an executable image but not copy
it, deny R access but grant E access

To allow a user access to files in a directory by explicit
file name and file type but not by wildcard, deny R
directory access but grant E directory access

Deny W access to all directories containing sensitive
files

After using EDT to modify a file, use SET PROTECTION to

preserve original protection. EDT assigns your default
protection to the files it creates
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SYSTEM START-UP AND SHUTDOWN

INTRODUCTION

‘A VAX/VMS system can usually remain running for long periods
of time. Under certain circumstances, however, the system must be
shut down. Such circumstances include:

e Performing hardware or software maintenance
¢ Backing up the system disk

e Moving or reconfiguring system hardware

e Upgrading or reconfiguring system software

¢ Losing electrical power or air conditioning
1 [y

e Losing operating system response

VMS provides a command procedure that shuts the system down
at a time you specify and notifies system users as that time-
approaches, Other shutdown methods are also available, in case
the usual procedure is not effective.

There are many methods of starting up a VAX/VMS system.
Because VMS keeps a record of your standard system configuration,
starting up this configquration can be as simple as pressing a
button. Using other start-up methods, you can override standard
system characteristics and specify alternative system
confiqurations. Furthermore, if you want to change to a different
standard system configuration, you can modify the " information
recorded by VMS. -

This module assumes that VMS software has already been
configured to run on your VAX system. The subject of running VMS
Version 3.0 software on your VAX system for the first  time is
covered in Module 7, System Installation and Update.

207



SYSTEM START-UP AND SHUTDOWN

. OBJECTIVES - TR

To install and use a system, a system manager must:
e Start the system up and shut it down
e Customize the bootstrap command files

o Customize the startup and shutdown files
RESOURCES

l. VAX/vyMS System Management and Operations Guide

2. VAX-11 Hardware Handbook

3. VAX-11/%xxx Software Installation Guide
(/xxx = /788, /750, or /738)

4. VAX-11/782 User's Guide

¢
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STARTING UP A VAX/VMS SYSTEM

Phases of Start-Up
l. Hardware loads VMB.EXE, primary bootstrap program.:
2. VMB.EXE loads SYSS$SYSTEM:SYSBOOT.EXE, secondary bootstrap
program.
l
3. SYSBOOT.EXE loads SYSSSYSTEM:SYS.EXE, executive image.
4., SYS.EXE initializes VMS data base, creates process running
SYSSSYSTEM:SYSINIT.EXE.
} 5. SYSINIT.EXE continues system initialization, creates batch
, process executing DCL commands in SYS$SYSTEM:STARTUP.COM,
6. STARTUP.COM executes its own DCL commands and those 1in
nested - command procedure SYSSMANAGER:SYSTARTUP.COM,
; completes system initialization. ‘
e Phase 1} - Hardware dependent
¢ Phases 2-6 - Mostly hardware independent
)

Phases 1-3 - Called system bootstrapping
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HARDWARE

0

VMB.EXE

{1

SYSBOOT.EXE

TATATA
VAV

SYS.EXE

SYSINIT.EXE

(1.3}
G

TARTUP.COM
SYSTARTUP.COM

TED216

. Figure 6-1 Start-Up Phases of VAX/VMS
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VAX Cohsoi_e Subsystem

e Enables you to exercise control over the rest of the VAX
hardware '

e Six parts:
-~ Console processor
- Console command Language {(CCL)
- Console terminal

~ Console device

Front panel switches and lights-
. .

Remote diagnosis port (optional)
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Table 6-1 VAX Console Subsystem

Component

Function

Console processor

Console command
languagu (CCL)

Console terminal

Console device

Front panel switches
and lights -

Remote diagnosis port

Interprets and executes censole commands affecting VAX
hardware, Does not require the presence of VMS
software,

Used to express console commands affecting VAX hardwarce,

Printing terminal used to enter CCL commands and display
responses. When VMS {s running, can also serve as
interactive user terminal.

Holds console volumé, whiech may contain console pro-
cessor microcode, VAX microcode, and/or CCL cammand
flles. Used to update VM5, install op'1onal VAX

goftware, and run diagnostics.

Control system start-up, recovery from system failure,
and remote diagnosia. Display system status. Key
switch turns power on and off.

Enables a terminal .at the DICITAL Diag‘obis Center to
functien as remote console terminal.
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Front Panel Switches
© Used to start up system
e Switches control processor

@ Lights indicate processor status
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KEY SWiTCH
LOCAL ]
ATTN POWER R[MOTE LOCAL REMOTE
DISABLE DISABLE
AUTO
@ @ © 8 {5
TE 8130
{a) VAX-11/780
KEY SWITCH
, CPUSTATE 8007 DEVICE POWER ON ACTION
POWER  HUN  ENROR INITIALIZE A 800T SECURE REMOTE/
O O O O B RESTART SECURE
¢ HALT GFF REMOTE
D RESTART
TH-DIEH
{b) VAX-11/750
VAX 11/730
AUN DC ON BATT R/D mﬂﬁuﬂmn
LOCAL LOGC DSBL
AUTO HESTART BoOT
OFF 0N STh BY AEM DSBL
[iu,. HEMOTE
\
~
KEY SWITCH
TROD1TY
{c) VAX-11/730
Figure 6-2

VAX Console Control Panels
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Table 6-2 VAX Console Switches
Switch
Function VAX-11/788 VAX-11/750 VAX-11/73¢
Turns power on and off. Keyswitéh Keyswitch Keyswitch

Enables and disables
functions of console
terminal and remote
dlagnosis port.

Affects recovery
from system failure.

Requests system
initialization.

Selects system device
at system start-up and
“automatic restart,

AUTO RESTART

BOOT

POWER ON ACTION
INITIALIZE

BOOT DEVICE

AUTO RESTART/RONT
AUTO RESTART/ROOT

215 .



SYSTEM START-UP AND SHUTDOWN

Note terminology in course tables for settings of POWER ON
ACTION switch of VAX-11/75@8 (counterclockwise from top):

- BOOT

RESTART/BOQOT

HALT

t

t

RESTART/HALT
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Console Processor and Console Device .
e For VAX-11/780 and VAX-11/738:

-~ Console ©processor accomplishes the first start-up
phase

- Console volume must be mounted in console device

-~ Console volume contains files needed by console
processor

Processor microcode
Primary bootgtrap program
) CCL command procedures
o For VAX-11/750:

- Console volume NOT required for start-up

- Necessary start-up code stored 1in read-only memory
{ROM) '

- Use BOOT DEVICE switch to select ROM

- Alternatively, you can start up using optional console
volume, run BOOTS8 program

BOOT58 command language is an extension of CCL
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Table 6-3 VAX Console Devices
Processor Conscle Device Location Device Name
VAX-11/780 RXA1 diskette drive Inside right door of processor CSAl;
cabinet, at bottom. Pivots
out for access,
VAX-11/75%@ TUSE cartridge tape On conscle front panel. CSAl:
drive
VAX-11/730 Dual TuS58 cartridge On console front panel, CSAl:
tape drive
Inside processor cabinet, CSA2:

No access without sliding
out processor.

2
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Default System Device

e Each VAX processor supports a method of specifying a
default system device

o If system volume is mounted on default system device,
start-up is almost automatic
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- SYSTEM START-UP AND SHUTDOWN

Starting Up a VAX/VMS System from Power Off,
Using the Default System Device
VAX-11/758 VAX~11/758 .
VAaX-11/788 No Console Volume .Using Console Volume VAX-11/738

Step 1

Step 2

Step 3

Step 4

Set AUTO RESTART
switch to OFF.
Place console
volume In console
device.

Het key swltch
from OFF to
LOCAL.

When the >>>
ptompt appears
on console
terminal,
togqle BOOT
switch from
OFF to ON,

Get key awltch
from LOCAL to
LOCAL DISABLE,
Bet AUTO
RESTART snwitch
to ON,

Sct POWER ON ACTION

switch to HALT. Set
BOOT DEVICE switch
to default setting
for system device
(B, C, or D}.

Set key switch from
OFF to LOCAL.

When the >>> prompt
appears on connole
terminal, net POWER
ON ACTION awitch to
BOOT, Press INI-
TIALIZE button.

Set key switch from
LOCAL to LECURE,
Set PUWER ON ACTION
gwiteh to RESTANT/
BOOT.

Set POWER ON ACTION

switch to HALT, Place

consale volume in
consule device, Set
BOOT DEVICE switch
to setting for 'con-
sole device, A,

Set key switch from
OFF to LOCAL.

When the >»>» prampt
appears on console
terminal, ant POWER
ON ACTION switch to
BOOT. Preas IHITLIA-
LizF butten. When
the BOOTSB> prompt
appears, type
BOOT<RET>,

Set key switch from
LOoCAL Lo SECURE., Set
BNOT DEVICE nwitch
to default setting
for syatem device

(B, €, or D), and act
POWER ON ACTION nwitch

to RESTART/ROOT.

Get AUTO RESTART/
200T switch te
OFF., (Internal
console volume

15 always in
internal console
device,)

Set key switch
from OFF to
LOCAL.

when the >>>
prompt appears

on console ter-
minal, togygle
AUTQ RESTAKT/HOOT
switch from QFF
to BOOT.

Sat key sawltch
from LOCAL to
LOC DSBL. (AU
RESTART/BOOT
awlitch 18 riet
to ON,}
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CFPU HALTED,SOMM CLEARSTEP=NONE,CLOCK=NORM
RAD=HEX s ALUD=PHYS»DAT=LONG+FILL=00,REL=00C00000 -
INIT SEB DONE

HALTED AT 00000000

(RELOADING WCSH)
LOAD DONE» 00003200 BYTES LOADED
VER:! PCS=01 UCS=09~13 FFRLA=0D CON=V04-03-L

(BOOTING)
CPU HALTED
INIT SEQ DONE

HALT INST EXECUTED

HALTED AT 200034F9

G O0000000E 00000200
LOADF DONE, 00004200 BYTES LODADELD

VAX/VHSE Version V3.0 26-AFPR-1982 14121

XOFPCOH .,

27-JUN-19B2 18:124:105,30s lodfile initialized by
logfile is SYSSHANAGER!OPERATOR.LOG

orerator OFAC

Lodin auotas - Interactive limit=64y Current interactive value=0

EYSTEHM

Job terminated at 27-JUN-1982 18124:24,33

Example 6-1 Default Start-Up of a VAX-11/780
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SYSTEM START-UP AND SHUTDOWN

X% S

00000000 14
rov

“

F¥

VAX/VUMS Version V3,0 26-APR-1982 16121

XOFCOMs 30-JUN-1982 17:146140.42¢ lodfile initialized bw orerator OFPAO
lodfile 1s SYS$MANAGER:!OPERATOR.LOG
Lodin ouotas - Interactive limit=32y Current interactive value=0
BYSTEH Job terminated at J0-JUN-1982 17117:13.14

Example 6-2 Default Start-Up of a VAX-11/754,
Not Using Console Volume '
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SYSTEM START~-UP AND SHUTDOWN

2%

00000000 16

>3

%

X%

BOOTS8>B0OT

l .

t DBO BOOT COMMAND FILE - DBOBOO.CMD

l ] .

L/G 0 0 ‘ | DISK PACK DEVICE TYPE

D/G 1 F28000 | BASE OF MBAO ADDRESS SPACE
D/G 2 0 | ADAPTER UNIT = 0

D/G 3 0 ") CONTROLLER UNIT = 0

U/G 4 0 | BOOT ELOCK LEBN (UNUSED)
D/G 5 0 | SOFTWARE BOOT FLAGS

D/G E 200 | | ADDRESS OF WORKING HEMORY 4 ~X200
LOAD VMB.EXE/START!200 | LOAD FRIMARY BOOTSTRAP

START 200 | START PRIMARY EOOTSTRAP

VAX/YMS Version V3.0 26-APR-1982 16:21

XOPCOM, 30-JUN-1982 17125:47,.56y losufile initialized by orerator OPAO
lodfile is SYS$MANAGER:OPERATOR.LOG
Lodin auotas - Interactive 1imit=32, Current interactive wvalue=0,
BYSTEM " Job terminated at 30-JUN-19B2 17:26119.99 .

Example 6-3 Default Start-Up of a VAX-11/750,
Using Console Volume
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SYSTEM START-UP AND SHUTDOWN

CONSOLE
VERSION 89.01
?>>BPOWER.CHMD

>>»>L/C CONSLE.CPU IYERSION 352
2>21L/C/8:0800 MMIE.CPU 'WERSION 52
»>>L./C/520EQ0 POWER.CPU IVERSION 352
>2>8/C 0B

220U

?>>>@CODEO3.CHMD

>>>L/C/SI0E00 FPSP.CPU IVERGION 52
2»>L./C/SI1A00 BITFLD.CPU IVERSION 52
>>>L/C/671D60 CM.CPU IVERSION 52
225L/C/5:2200 IRDFPA.CPU IVERSION 52
2>0L/C/8.3B00 QUEUE.CPU IVEREION 52
>2°L/C/B.4000 IDC.CPU IVERSION 52
2201

2

800T IN PROGRESS

»>>epD1DEFBOO.CMD

201 )
>2>D/G/L O OOAB0003
?25D/G/L 1 3
>>>D/G/L 2 3FBBB
2»>D/G/L 3 0
2>>D/G/L 4 O
2»>D/G/L 3 O

>>>E SP

G 0000000E 000002060
2)OL/P/58 UMBLEXE
»206 @

VAX/VMS Version V3.0 26-AFR-19B2 16:21

XOPCOMs JI0-JUN-1982 12:5B8:11.%94» lodfile initialized by orerator OPAO
lodftile is SYS$MANAGER!OFERATOR.LODG :
ZOPCOM» 30-JUN-1982 12:58:33.89y messade from user NETACF -
DECnet starting
XRUN-S-FPROC_ID, identification of created srocess is 00010040
ZFURGE-W-SEARCHFAIL, error searching for SYS$SYGROOTICSYSEXE]JRTTLOAD.LQG:*%
~RMS-E-FNF< file rnot found ' ) .
XFPURGE-I-NOFILFURG: no files purded for SYS$SYSROOTICSYSEXEIRTTLODAD.LOG
Lodin auotas - Interactive limit=64y Current interactive value=0
SYSTEM Job terminated at 3J0-JUN-1982 12:158:46,20

Example. 6-4 Default Start-Up of a VAX-ll/?BG
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Table 6-5 GStarting Up a VAX/VMS System from Power On,
Using the Default System Duvice
VAX-11/758 VAX-11/750

VAX-11/780

No Conscle Volume

Using Conaocle Volume

VAX~-11/738

Btep 1

Step 2

Step 3

Step 4

Set AUTO RESTART
switch to OFF.
Place caonsole
volume {n console
device. .

Set key switch to
LOCAL.

Togqle ROOT agwltch
from OFF to ON.

If nothing heppuns,
st console cterminal
type <CTAL/P>. When
>>> prompt appear:s,
type HALT<RET>,

Set kay nwitch
from LOCAL to
LOCAL DIGABLE.
Set AUTO HESTART
switch to ON,

Set POWER ON ACTION
awltch to HALT., Set
BNOT DEVICE swltch to
default =zetting for
system device (B, C,
or D}.

Set key switch to
LOCAL. -

Set POWER ON ACTION
switch to HOODT, Press
INITJALIZE hutton,

Set key swltch from
LOCAL to SHCURE,
Set POWER ON ACLTION
swltch to NEGTART/
BOOT.

Set POWER ON ACTION
switch to HALT. Place
consale volume in con-
sols device, Ser BOOT
DEVICE swlitch to
Betting for console
device, A,

Set key swltch to
LOCAL.

Set POWER ON ACTION
awitch to BOOT,
Press INITIALIZE

butten, When the
BOOTSHY prompt
appears, Lypoe:

BOOT <RET>.

et key swltch from
LUCAL to SECURE,

Let BOOT DEVICE

switch to default
setting lor gsyntem
device (B, C, or D},
and aet POWER ON ACTION
switch to RESTART/BOOT.

Setr AUTQ RESTANT/
BOOT swlitch ta
UFF. {Internal
console volums is
always In inter-
nal console
device,}

Set key switch to
LOCAL.

Toegqgle AUTC

RESTART/BOOT swltch

from OFF to BOOT.
1f nothing hap-
pena, at coniole

terminal type
CTRL/P>. When
»>> prompt
appears, type
BCRET>.

Set key switch
from LOCAL te

LOC DIBL. Set
AUTO RELTART/EGOT
swlitch to ON.
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Automatic Restart

@ Battery backup makes system recovery possible after power
failure

e Recovery can occur automatically

o If memory is valid after recovery, all processes and batch
jobs resume where they left off =~

e If memory 1is not wvalid after recovery, system is
initialized C
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Table 6-6 Automatic Powerfall Recovery

VAX-11/7889 VAX-11/758 VAX-11/73¢@
Restart Response AUTO RESTART POWER ON ACTION AUTO RESTART/BOOT
After Power Failure Switch Settling Switch Setting Switch Setting
If memory 1 valid, try ON . RESTART/BOOT = . ON
to recover from system
fallure. Otherwise,
perform fresh start-up.
If memory {s valid, try —— RESTART/HALT ————
to recover from sy:stem
fatlure. Otherwlse,
halt processor.
Halt processor. OFF HALT " OFF
Perform fresh start-up,. ——— BOOT . —————
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Alternative System Devices
e Can Specify system device explicitly at system start-up
-~ console volume not customized for default start-up
- Qverride customized default

e Device codes used at start-up are NOT necessarily standard
VMS device codes
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Table 6-7 Starting Up a VAX/VMG System,

Explicitly Specifying the System Device

VAX-11/780

VAX-11/7549

no conscle volume
{requires ROM for
apeclfled device)

VAX-11/750
Using Consele Volume

VAX-11/738

Step 1

Step 2

Step 1

Step 4

Set AUTO REGTART
swltch tao OFF,
Place consaole
volume In console
device.

Set key switch to
LOCAL.

If >>> prompt la
not displayed on
console terminal,
obtain 1t by typing
CCTRL/P>, Type HALT
<RET>. Then, type
BOOT ddu <RET>,
where ddu i the
start-up code for
the syastem device.

Set key sawitch from
LOCAL to LOCAL
DISARLE. Ser AUTO
REGSTART nwitch to
OoN.

Set POWER ON ACTION
switch te HALT,

Set key switch to
LOCAL.

If >>> prompt is

not dlaplayed on
console terminal,
ohtain 1t hy typlng
CCTHL/P>, Type

B ddcu <RET>, where
ddcu in the start-up
cnde for the system
doevice,

Set key awitch from
LOCAL to HECUHIE. fet
BOOT DEVICE swltceh

to default setting
for syntem device

(R, C, or D}, and get
POWER OH ACTION
switch to RESTART/ -
BOOT.

Set POWER ON ACTION
swltch to HALT.
Place connole volume
in conmole device.
Set BOOT DEVICE
switch to setting
for conscle device,

Set key switch to
LOCAL.

Set POWER ON ACTION
gwitch to BOOT,
Presa IHNITIALIZE
bbutton. When the
BOOTSEBY proumpt
appears on contole
terminal, type
BOOT ddeou <RET>,
where ddcu in the
atart-up code for
the syntem device.

Set key awitch from
LOCAL to SECURE,

Set BOOT DEVICE
awitch to default
getting for syntem
drevice (H, ¢, or D),
and aet POWER Ch
ACTION switch to
RESTART/BOOT.

Set AUTO RESTART/
BOOT switch to
OFF. (Internal
console volume

ia alwaya in
internal consaole
device.}

Set key switch teo
LOCAL.

If >>> prompt is-
not displayed on
console terminal,
obtain it by
typing <CTRL/P>.
Type B ddu <RET>,
where ddu is the
start-up code for
the agysatem device.

Get key switch
frum LOCAL to LOC
DERBL. Set AUTO
REGTART/BOOT
switch to ON.
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' Table 6-8 Device Codes Used at System Start-up
VAX-11/780 VAX~11/756 VAX-11/738

Device Support Support. Support Device Code
(MASSBUS) np
RPOS ] -— S
RPBE6 S D -—--

RM@G3 [ g - ————

RMGS g 5 ——

RMBO [ s ——

RPB7 5 S BT

(UNIBUS} DM
RK#6 D -—— ———- -
RKA7 s S D

{UNIRUG) DL
RLE2 D D D-

(1nc) DO
RLA2 . e _—— S .

{(IDC) Do
Rae _—— —— s

{CONSOLE DEVICF) cs
RX#1 n _—— ———-

{CONSOLE DEVICE) cS
TUS8 ——— D D

. DD

s = Device supported as system device or data device

D = Device supported an data device

=--~ ® Device pot supported

For the VAX-11/780 and VAX-11/738, the full device code format
dd 15 the code in the above table and u is the unit number.

For the VAX-11/758, the full device code format is ddcu, where

code In the ahove table, ¢ is the channel letter, and u is the
The channel letter, which s hardware dependent, is usuvally A.
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SYSTEM START-UP AND SHUTDOWN

»2>B00T DBO

CFU HALTED

INIT SEQ DONE

HALT INST EXECUTED
HALTED AT 200034F9

6 O0000000E 00000200
LOAD DONE» 00004200 EYTES LOADED

VAX/VMS Version V3.0 246-APKR-198B2 16121

ZOPCOM, 27-JUN-1982 18120:27.82s lodfile iritialized bw orerator BFAQ
"logfile is SYSSMAHAGERIOFERATOR.LOG
Login quotas - Interactive limit=44, Current interactive value=0
SYSTEM Job terminated at 27-JUN-1982 1BI28144.69

Example 6-5 Start-Up of a VAX-11/788 Specifying an RP#5
as the System Device '
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>>>B DBAO
r 44

VAX/VMS Version V3.0 26-APR-1982 14121

XOFCOMs 30-JUN-19B2 17:27147.31y lodfile initialized by orerator OPAO
logfile is SYSSMANAGERIOPERATOR.LOG ’ :
Ledin auotas - Interactive limit=32, Current interactive value=(
SYSTEH Job terminated at 30-JUN-1982 17:2811%9.79

Example 6-6 Start-~Up of a VAX-11/756 Specifying an RMP3
' _ . as the System Device
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p 3 (I (e ]s)
>»>@0D1 i DQOBO0, CMI
) |
»320/G/L
wusD/G/L
b s (PACVAR
»orl/G/L
FrPU/G/L
wr>0/G/0
»erk BP
G 0000000E 00000200 -
wIPL/FP/SIE UMELEXE

»»25 0

00ABOOO3
3

IFHBS

0

0

0

MW= O

VAX/VHS Version V3.0 26-AFR-19B2 14121

YOFCOMy 30-JUN-1982 1231%56:10,25, loafile initialized by orerator OPAO
lodfile is SYS$MANAGERIOPERATOR.LOG
XOFPCOMy» 30-JUN-1982 12:156332.22y messade from user NETACF
DECniet startind
ZRUN-S-PROC.IN,» identification of created rrocess is 00010040
XPURGE-W-SEARCHFAILy error scarching for SYS$SYSROOTIISYSEXEIRTTLOAD.LOG: ¥
~RMS-E-FNf, file not found
YFURGE-TI-NOFILFURGy no files rurged for SYSSSYSROOTICSYSEXEIRTTLOAD,LOG:
Lodin owotas - Interactive limit=64» Current interactive value=0
SYSTEM Job terminated at 30-JUN-19B2 12:56144.43

Example 6-7 Start-Up of a VAX-11/738 Speclifying an RLA2
as the System Device
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Stand-Alone Utilities and Diagnostics
| e (an fun(on VAX processdr without VMS
" - Hardware diagnostics
- VMS utilities
e Started up like VMS, using console
- Larger selection of start-up devices
- Use of console device commdn
° Example; Stand-alone BACKUP
- Packaged on two RX@1 diskettes or TUS8 cartridges

~ Started up from console device

- Command to issue at console

VAX-11/78@ BOOT Csl
VAX-11/758 {(CCL) - B DDA
VAX-11/750 (BOOTS58)  BOOT CSAl
VAX-11/730 : B CsSl
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CONSOLE COMMANDS

e Each VAX processor has its own CCL ' I

Table 6-9 Typlcal Console Commands

Function VAX-11/780 VAX-11/7506 VAX-11/7%8 VAX=-11/738
of Command CCL CcCL BOOTSS8 cCcL
Starting up VMG or BOOT B BCOT 8

a stand-alone utlility
or diagnostic

Examining a processor EXAMINE E EXAMINE E
register or memory

location

Placing data in a pro- DEPOSIT D DEPOSIT D

cessor reglister or
memory location

Initializing state of INITIALIZE 1 ———- 1
VAX processor

Executing commands in €file-spec -—-- efile-spec @flle-spec
a file :

Reloading and restart- REBOOQT iriatel =" it
ing the consele
processor
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Issuing Console Commands at System Start-Up

For the start-up methods covered in. this module, can issue
CCL ‘commands "~ at. the end of step 2, in response to >>>
prompt :

In the case of starting up the VAX-11/758 using the
console volume, can issue BOOTS58 commands at the end of
step 2, in response to BOOTS58> prompt

Console terminal serves as CCL command terminal at

-start-up
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Issuing Console Commands While VMS s Running
¢ Console terminal used
-~ Program mode - Interactivé VMS. terminal
~ Console mode - CCL command terminal
e When the console terminal is in consoie mode :
-~ VAX~11/750 and VAX-11/730 processors halt

- VAX-11/788 processor continues to run
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Table 6-10 1Issulng Console Commands While

VYMS 1Is Running

Function : VAX-11/789 VAX-11/758 VAX-11/730
of Command ' - CCL CCL CCL
Changing mode of conuole ¢CTRL/P> .(does not <CTRL/P> <CTRL/P>
terminal from program mode - halt VAX processor)} {halts VAX {halts VAX

to consele modce

Changling mode of conscle SET TERMINAL PROGRAM
terminal from console mode

to program mode

Halting VAX processor HALT

Restarting halted VAX CONTINUE

processor without taking
console terminal out of
console mode

processor)
C (restarts

halted VAX
processor)

processor)
C (restarts

halted VAX
processor}
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e Disabling the use of console mode

Table 6~11 Disabling the Use of Console Mode

Function of Keyswitch

VAX-11/730

Setting VAX-11/780 VAX-11/750
Enables <CTRL/P> LOCAL LOCAL LOCAL
Disables <CTRL/P> LOCAL DISABLE SECURE

LOC DSBL
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Customlzmg Start -Up and Automatic Restart

on VAX-11/758, default system device specified by setting
BOOT DEVICE switch

On VAX-11/78¢ and VAX-11/738, default system device
specified by customizing CCL command file DEFBOGC.CMD on
conscle volume

On VAX-11/758 started up using console volume, default
system device specified by customizing BOOTSB command file
DEFBOO.CMD on console volume :

DIGITAL supplies many command files on cohsole volume that

can be chosen for DEFB0O0O.CMD, using command procedure
SYSSUPDATE: SETDEFBO0OO.COM
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Table 6-12 CCL Command Files Used at Start-up

Device Code Used at

System Start-up Command Files on Console Volume .
(See Table 6-8) Executed by BOOT Command
DB DBnBOO,CMD

(n=29,1,...,7)

DM ' DMNBOGC, CMD
{n = ﬂ|11213)

DL DLABOQ,CMD
- {n = 6,1,2,3)

DQ S DOnBOO.CMD
(n = 8,1,2,3)

Cs - CS1BOO.CMD
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!

1 .
HALT
UNJAM
INIT

DEFOSIT/I 11 20003800

DEFOSIT
DEFOSIT
IIEFPOSIT
" DEPOSIT
DEFOSIT
LDEPOSIT
DEPOSIT

START 20003000

SYSTEM START~UP AND SHUTDOWN

DEO BOOT COMMAND FILE - DBOBDO.CHD-

KO
R1
K2
K3
K4
RS
FF

WAIT DONE

EXAMINE

LOAD VHB.EXE/START!C

START '@

Example 6-8

SP

COCOCOOLCO

. m tem M AR v GER e THE TS e mm Tem mm e S b

HALT FROCESSOR

UNJAM SEI

INIT PROCESSOR

SET UP SCBER

DISK FACK DEVICE TYFE
MBA TR=8

ADAFTER UNIT = 0
CONTROLLER UNIT = 0

" BODT ELOCK LEN (UNUSED)

SOFTWARE BOOT FLAGS

SET NO MACHINE CHECK EXFECTED
START ROM PROGRAM

WAIT FOR COMFLETION

SHOW ADDRESS OF WORKING HEMODRY+™X200
LOAD FRIMARY BOGTSTRAF
AND START I7

File DB@BOO.CMD from a VAX-11/780
Console Volume
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¢ @SYSSUFDATEI!SETDEFROO

Command file to set defoault boot command file.
XSYSTEM-F-DEVNOTMOUNT, device is not mounted
Flease rlace the system console medium in the console drive.
Is the console medium ready to be mounted? (Y/N): Y
ZMOUNT-1-MOUNTEDy CONSOLE mounted on _CSALl:

Enter name of default boot command file! DBOBOOD.CHD
Default boot command file rnow rerlaced with DEBEQOBOO.CHD,.

Are wvou satisfied with this file as the default boot command file? (Y/M)y: Y

$

Example 6-9 Customizing the Default System Device
for Start-Up
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t
HALT
UNJAM
INIT

’

. SYSTEM START-UP AND SHUTDOWN.

On VAX-11/788, additional CCL command file RESTAR.CMD used
for powerfail restart.

RESTART COMMMAND FILE - RESTAR.CHD

THISVCDMHAND FILE IS INVOKED IN THE EVENT OF POWER RECOVERY AND
OTHER COHSOLE DETECTED RESTART CONDITIONS IFf THE AUTO RESTART SWITCH

18 SET.

DEFOSIT/I 11

DEPOSIT
DEFOSIT
DEFPDSIT
DEFOSIT
DEFOSIY
DEFOSIT
DEPOSIT

START 2000300

RO
K1
R2
K3
R4
RS
FF

COoOOQ OO

20003800

4

IT CAN ALSO BE

¢
!
!
!
!
!
!
!
!
!
1
'

Example 6-10

INVOKED HMANUALLY WITH THE COMHAND:
@RESTAR.CHD

HALT FROCESSOR

UNJAM SEI

INITIALIZE PROCESSOR
SET ADDRESS OF SCB BASE

ELEAR UNUSED
UBA TR=3

. CLEAR UNUSED

CLEAR UNUSED
CLEAR UNUSED
CLEAR URNUSED

REGISTERS

REGISTER
REGISTER
REGISTER
REGISTER

NO HACHINE CHECK EXFECTED
START RESTART REFEREE

File RESTAR.CMD from a VAX-11/784
Console Volume
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SYSTEM PARAMETERS

Stored in SYSSSYSTEM:SYS.EXE

Used to build data structures, configure peripheral
devices, and customize user interface each time the system
starts up :

I1f modifications are required, wusually accomplished by
SYSGEN utility and SYSSUPDATE: AUTOGEN.COM command
procedure, while VMS is running

To make modifications effective at start-up, wuse SYSBOOT
program during conversational start-up
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Table 6-13

Using SYSBOOT to Modify System Parameters .

Using SYSBOOT During Conversational Start-up

Function

Command Pormat and Examples

Examining a system SYSBOQT> SHOW parameter
parameter or group of SYSBOOT> SHOW /parameter-group
parameters SYSBOOT> SHOW MAXPROCESSCNT
SYSBOOT> SHOW /ALL
Modifylng a system SYSBOQT> USE paramecter vaiue
parameter SYSBOOT> USE UAFALTERNATE 1
Modifying a group of SYSBOOT> USE parameter—-file.PAR
Bystem parameters (.PAR SYSBOOT> USE CURRENT
files should be in SYSBOOT> USE DREFAULT
SYSS$SYSTEM) SYSBCOOT> USE ALTPARAM, PAR
Using an alternate DCL SYSBOOT> SET/STARTUP SYSSSYSTFM:startup-file
start-up flile - SYSBOOT> SET/STARTUP SYSSOYSTEM:ALTSTART
Exiting from SYSBOOT CONTINUE
EXIT
- 246
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SYSTEM START-UP AND SHUTDOWN -

=) "iaa"

USE CURRENT

USE pnrametur valug

MEM
5YS800T et
BUF FER o] or (1a}] \ y

EXECUTIVE

B

USE DE FAU LT
USE {:armmrm file.PAR

SYSHOOT EXE

Trisrarmyter. h!u
I’AR

T4

Figure 6-3 Effect of VMS Start-Up on System Parameters
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Table 6-14

Etarting Up a VAX/VME System Conversationally

VAX-11/780

VAX=11/759
No Console Volume

VAX-11/75%8
Using Conscle Voluma

VAX-11/73@

Step 1

Step 2

Btep 3

Step 4

Set AUTO RESTART
swltch to OFF,
Place console
volume 1n console
device.

Set key swltch to
LOCAL.

If >>> prompr is
not diaplayed on
congole terminal,
obtafin 1t by typing
CCTRL/P>, Type
@dduGENCRET>, where
ddu is the start-up
code for the system
device,

Sct key switch from
LOCAL to LNCAL
DISARLE. 5S¢t AUTO
RESTART aswitch to
ON.

Set FPOWER ON ACTION
switch to HALT. Set
BOOT DEVICE switch
ko default settlng
for system device
(B: CI or D).

Set key switch to
LOCAL,

If >>> prompt Is
not displayed on
console terminal,
obtain it by typling
<CTRL/P>, Type

B/l <RET>.

Set key switch from
LOCAL to SECUNE.
Set POWER ON ACTION
switch to RESTART/
BOOT.

Set POWER ON ACTIOH

switch to HALT, Place

cunygele volume In
congsole device. Set
BOOT DEVICE switch

to gsetting for console

device, A.

Set key switch to
LOCAL.

et POWER QN ACTION
switch to BOOT.
Press INITIALIZE
button. When Lhe
BOOTS8> prompt ap-
pears on console
terminal, type

D/G 3 u <RET>
@ddcGEN <RLT>
where ddcu lu the
atart-up code for
the system device,

Set key awltch from
LOCAL to SECUNE,

Get BOOT DEVICE
awitch to default
setting for syustem
device (B, C, or D},

-and pet POWER ON

ACTION switch to
RESTART/BOOT.

Set AUTO_RESTART/
BOOT switch to
OFF. (Intcrnal
conscle volume

Is always In
Internal console
device.}

Set key swltch to
LOCAL.

If >>> prompt {s
not dlsplayed on
console terminal,
obtain it by
typlng <CTRL/P>.
Type
€dduGEN<RET>,
where ddu s the
start-up code
faor the system
device.

Set key switch
from LOCAL to -
LOC DSBL. Set
AUTC RESTAHT/BOOT
switch to ON,
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»>>QUBOGEN
! o
1 UBO CONVERSATIONAL BOOT COHMMAMD FILE - DBOGEN,
' lDOf FROM DBO AND STOF IM SYSKHOOT TO ALTEKR FARAMETERS
|
HALT ! HALT FROCESSOK

CPU HALTED : i
UNJAR b UNJAM SBI
INIT 1 INIT PROCESSOR

INIT SEO DONE -
DEFOSIT/L 1 20003800 ! SET UP SCHE
DEFOSIT KO ¢ { DIBK PACK DEVICE TYFE
DEFOSIT K1 8 1 MBA TReg
DEFOSIT K2 © ! ADAPTER UNIV = 0O
DEFOSIT K3 & | CONTROLLER UNIT = ¢
DEPDSIT R4 © 1 BOOT BLOCK LBN (UNUSED)
DEFOSIT RS 1 | SOFTUWARE BQOT FLAGS (CUNUFRSQYIUH&L soan
DEFOSIT FP 0 | BET NO MACHINE CHECA CXFECTED
BTART 20001000 ) f BTAKT ROM PROGRAH
WALT DONE | MAIT FOK COMPLETION

HALT. INST EXECUTED
HALTED AT 200034FY

l ° -
EXAMINE 5P | EHOW ABDRESS OF WORKIND MEMOKY+™X200

G QO000000E Q0000200
LOAD VHB.EXE/GTARTQ I LUAD FRIMARY ROOTSTRAP

LOAD DOHE, Q004200 HYTES LOADED
START @ ! AND START 1T

<BEOF>
<REXIT>

BYSHOOT» USE ALTFARAM.PAR
BYSBOOT> SBET UAFALTERNATE 1
§Y8800Y> SET/STARTUP SYS#SYSTEMIALTSTART

SYSBOOT> CONTINUE

VAX/VAS Version V3.0 24-aFR-19B2 14221

ZOPCOM, 27-JUN-1982 17:08213.68, ioafile inittialized by crerator OPAO
losfile is SYSSMANAGERIDPERATOR,.LOC
Lo#in auotas - Interactive limite4dd4s Current interactive value=0
BYSTEM Job terminated at 27-JUN-1982 19:04132.72

Example 6-11 Typical Conversational. Start-Up
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' -

SP‘ECIFYING THE SYSTEM CONFIGURATION

© At each start-up:

- The system device is selected

~ VMS data base 1is constructed according to system

parameters

~ System environment created by DCL commands

o Files determine the default s

customized

ystem configuration; must be

Table 6-15 Customizing the System Configuration

Locatlon of File

Utlllty Used for
Customlization

Customl ze Contents of Flle

DEFBOO,CMD : CCL (or BOOTS8)
commands

SYS.EXE ' System parameters

SYSTARTUP,COM DCL commands

Console volume

SYSSSYSTEM

SYSSMANAGER

Editor

SYSBOOT or SYSGEN

Editor
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VAX-11/782 MULTIPROCESSING SYSTEM
Introduction | _
e Attached processor system
- Two VAX-11/780 processors connected by shared memory
° PriMary processor
-~ Runs VMS
.- Attached to all peripheral devices
o Attached processor

- Used by primary processor to increase computing power
only

- Has no peripheral devices.of its own

~ Operates under the control of the primary processor
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Starttng Up the VAX-11/782

¢ Customization of start-up files on VAX-11/782

Spec1a1 multiprocessing console volume created for the
prlmary processor

Special multiprocessing console volume created for the
attached processor :

CCL command files customized for multiprocessor
operation to load all software into shared memory

SYSS$SMANAGER:SYSTARTUP.COM iIs customized for VAX-11/782

e Start-up of VAX-11/782

Start-up of primary processor same as for single
VAX-11/7848

Wait for message on primary processor console terminal

Start-up of attached processor same as DEFAULT
start-up of single VvAX-11/780

Cannot specify alternative system device

Cannot have conversational start-up
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Controlling Multiprocessing

© Primary processor controls and monitors attached processor

with three commands

Table 6-16 Controlllng Multiprocessing on the VAX-11/782

Function

~ Command (Requireé CMKRNL Privilege}

Start the attached processor

Stop the attached processor

Pisplay current state of the
attached processor

$ START/CPU

$ sTOP/CPVU

$ SHOwW/CPU
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SHUTDOWN
e Three methods for system ghutdownu
~ Orderly shutdown
-~ Emergency shutdown
From DCL

From CCL
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e Orderly shutdown
- Preferréd method
Warns users of approaching shutdown'
Preserves all system and user data
- Command procedures used
SYS$SYSTEM: SHUTDOWN.COM (site-independent)
SYSSMANAGER:SYSHUTDWN.COM (site—spécific)
- ©Steps to follow
‘Log in as SYSTEM
Issue @SYSSSYSTEM:SHUTDOWN
lRespohd to prompting messages

When message SYSTEM SHUTDOWN COMPLETE is displayed
on console terminal, use that terminal to type:

<CTRL/P>
>>> H
- Canceling shutdown
- <CTRL/Y¥> cancels remaining shutdéwn functions

Shutdown functions already accomplished must be
manually reversed
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Functions of SHUTDOWN.COM

Notlflies users

Prevents new logins (except with OPER privilege)

Shuts down DECnet

Stops batch and print queues
Exécutes SYSSMANGER: SYSHUTDWN, COM
Stops user ﬁrocesses

Removes 1nstélled images

Dismounts mounted volumes (other than system disk)

' Closes operator's log file

Writes error log entries to disk .
Records file changes_in memory on disk
Writes crash-dump file

Dismounts system disk
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Userramet SYSTEM
FPassword:
Welcomne to VAX/VME version V3.0 on node HARDY

$ BSYS$SYSTEH!SHUTLOWN
Suetem shutdown command rrocedure.

How many mincotes until shutdowrn C£OX7 10

Reason? PREVENTATIVE HAINTENANCE

Do wou want to srin down the disks [Nol?

Exrected urtime (<RET> if not knowur)? AT 21100

Enable automatic reboot CHol? N

XOPLCOMy 27-JUN-19B2 19:34!346.12r orerator status for orerator OPLY
CENTRAL» FRINTER: TAPES, DISKSy DEVICES, CARDS: NETWORK: OFER1. OFER2,

OFER3s» OPER4r OPERSs OFPERSGr OFER7s OFPER8s OPERYr OPER1C: OPER1!( -
OPER12

--0PAOL +SYSTEM 19:341346.40
SBustem shutdown in 10 minutes’s ur AT 21100,
FREVENTATIVE MAINTENANCE

-=-0PAO +SYSTEH 19139139.17
Bwsten shutdawn in 3 minutes) ur AT 21100,
PREVENTATIVE HAINTENANCE
Lodin auotas - Interactive li®it=0, Current interactive value=3
Non-orerator logins are disabled,

~-0OPAQOISYSTEM 19140%143,.22 .
Batch and device auecues have been storred.

--0PAO!,SYSTEHM 19:140144,11 -
Sveten shutdown in 4 mirnutesi ur AT 21100, Lodgins are disabled) rlease lodg out.
PREVENTATIVE MAINTENANCE

~=-0PAO!»SYSTEM 19:42145,63 :
Swstem shutdown in 2 minutesd ur AT 21300, Logins are disableds rlease losg out.
PREVENTATIVE HAINTENANCE

-=0FPAQ!+SYSTEH 19:143147,13
Eweten shutdown in 1 minutel uyp AT 21100, Logins are disabledi rlease log cut.
PREVENTATIVE MAINTENANCE ’

~-=0PAO! SYSTEM 19144:148,482
Sustee shutdown in ¢ minutesi ur AT 21:00. Losmins are disabled) rlease lod out.
PREVENTATIVE HAINTENANCE
Invoke installation derendent shutdown rrocedure.
Btor 2ll user mrrocesses. .
Rembve instolled imasdes.
Dismount all mounted volumes,
XO0PCOM, 27-JUN-1982 19:45107.97» messade from user SYSTEMN
--0PAO!s Operator recuested shutdown )
Z0PCOM,y 27-JUN-1982 19:145:08,97» logfile closed bw orerator OPAQ
logfile was SYS$HANAGERIOFERATOR.LOG :
SYSTEM SHUTDOWN COMFLETE - USE CONSOLE TO HALT SYSTENM

>>>H

HALTED AT 80007D3C
>>>

Example 6-12 Performing an Orderly System Shutdown
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--0PAO! »SYSTEM 19134:346.40

System shoutdown in 10 minustesi yep AT 21100,
PREVENTATIVE MAINTENANCE

+

- DFADL P SYSTEH 19:139:13%.17

Sustem shutdown in 9 minutesi ur AT 21:00.
FPREVENTATIVE MAINTENANCE .

4

- .DFAOL)SYSTEH 19:40:043,22 . .
Batch and device aueues have been storred.
s .

--0OFAO0IsSYSTEM 19140:44,11
Suystem shutdown in 4 minuatess or AT 21100,
PREVERTATIVE HAINTENANCE

--OFAO0: s SYSTEM 19142145 ,43

Sustem shutdown in 2 minutesi ur AT 213100,
PREVENTATIVE HMAINTENANCE

]

~--OPADISYSTEM 19143:47.13

Sustem shutdown in 1 minstes ur AT 213100,
PREVENTATIVE MAINTENANCE

L 2

-~0OFAC! rSYSTEM 19:44:48,42

Bustem shutdoun in O minutesi up AT 21100,
FREVENTATIVE MAINTENANCE

$

Logins are dissbledi rlease los out.

Logins are disabledi rlease log out,.

Lodineg are disabled} rlease lodg out.

Logins are disabledi rlease lod out.

Example. 6-13 User View of Orderly System Shutdown

258



T

SYSTEM START-UP AND SHUTDOWN

o Emergency shutdown from DCL

.Use if orderly shutdown fails

Use in emergency for speed

For speed when no emergency exists, usually suffices

- to use orderly shutdown, specifying the number of

minutes ‘until shutdown as #
Steps to follow
Log in as SYSTEM
Issue $°RUN SYS$SYSTEM:OPCCRASH

When message SYSTEM SHUTDOWN COMPLETE is displayed
on console terminal, use that terminal to type:

<CTRL/P>
>>> H
Functions of OPCCRASH (las; four SHUTDOWN functions)
Writes error log entries to disk
Records file changes in memory on disk
Writes crash dump file

Dismounts system disk
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o Emergency shutdown from CCL

Use if no system response to Interactive terminal

input
Console terminal only
Functions

Writes crash dump

Displays register

file

contents on console terminal

Table 6-17 Emergency- Shutdown From CCL

VAX-11/780 VAX-11/758 VAX-11/738

<CTRL/P> CCTRL/P> <CTRL/P>

>>>HALT »>>E/G
>>> ACRASH 3E P
' : 3> YE/L
3¥E/I
> YE/T
»>3E/1
»>2E/I
33D/
333D P-

¢

P >>>8CRASH

-l BN

F FFFFFFFF
lFopne
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SYSTEM INSTALLATION AND UPDATE

INTRODUCTION

The methods of system start-up in Module 6 assume that the
system you are starting up already has  a VMS system volume
customized for your site. The process of creating a VMS version
3.8 system volume and starting up VMS for the first time is called
installing the VMS version 3.8 systen.

I1f you are already running VMS version 2.5 on your VAX-11/780
or VAX-11/75¢ system, vyou have already customized a version 2.5
system disk. In creating your version 3.8 system disk, vyou can
preserve many files you have already customized for version 2.5,
such. as your user authorization file and site-specific start-up
file. The process of creating a VMS version 3.8 system volume and
starting up VMS for the first time, while  preserving as much
version 2.5' customization as ©possible, is called upgrading VMS
from version 2.5 to version 3.0.

After system installation or upgrade is complete, you should
run the User Environment Test Package (UETP) to confirm that the
system volume was successfully built.

If you want to run optional DIGITAL software, such as
compilers and data base managers, you must transfer this software
from distribution kits to your system volume, This process is
called installing VMS optional software. '

Maintenance updates are distributed periodically to correct
VMS problems that have been discovered. Applying these
maintenance updates to the system volume is called updating VMS.
For example, VMS version 2.0 was updated five times, the final
update resulting in version 2.5. The first update of version 3.0
will produce version 3.1.
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{

OBJECTIVES

To install and test a system, a system manggér.must:
e Install the base system
o Install updates, optional_software, and single node DECnet

© Use the User Environment Test Package (UETP) to test the
hardware and software ‘ '

RESOURCES

1. VAX-1l/xxx Software Installation Guide
(/xxx = /78¢, /758, or /738)

2. . VAX-11/782 User's Guide

3. VAX/VMS UETP User's Guide
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INSTALLING OR UPGRADING VMS
To create VMS version 3.0 system volume:
o Installation and upgrade procédures highly automated

e VAX-1ll/xxx Software Installation Guide (SIG)-
(/xxx = /788, /758, or /730)

VAX-11/782 User's Guide

- Step by step instructions

Overview

1. Build a VMS system volume

2, Customlze system volume and console volume to your site

265



SYSTEM INSTALLATION AND UPDATE

Building a System Volume on a VAX-11/780 or VAX-11/750
1. Get tools
e Two scratch volumes

-~ System volume

~ System volume backup

Distribution kit

VMS version 3.0 software (tape volume or RK@67)

Two volumes of console medium (RX@1 or TUS8) for
stand-alone BACKUP

For tape kits stand-alone BACKUP is provided
For RKf7 kits stand-alone BACKUP must be built
VMS version 3.8 conscle volume (RXB1l or TU58)

Méndatory security update (console medium RX@1 or
TUS8)
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SYSTEM INSTALLATION -AND UPDATE

Physically mount VMS distribution wvolume and
stand-alone BACKUP

e Magnetic tape kit

~ Use console device

- Two BACKUP volumes in distribution kit

e RKO7 kit
- Start up stand-alone BACKUP from RK@7
e Procedure in SIG, Chapter 2

Physically mount scratch wvolume and create
system

© Use stand-alone BACKUP
e Restore save-sets from distribution volume
- Required save-set
- Library save-set
- Optional save-set
e Procedure in SIG, Cﬁapter 2
At DCL pfompt {($), halt processor
<CTRL/P>
>>>H |
Start up kernel VMS system
¢ Make sure console volume is mounted

e Procedure in SIG, Chapter -2, or Table 6-7
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6. Respond to prompts for: ' e o
e Time
e Drive holding VMS distribution volume
7. At.message SYSTEM SHUTDOHN COMPLETE, halt processor:
- <CTRL/P> |

>>>H

CPU HALTED,SOMMA CLEAR) STEFTNONE CLOCK =NORH
RADSHEX s ADD=FPHTIS DAY L OHG o F [LL=00:KEL =00000000
INIT SEQ DOME

HALTED A1 0QQ000Q0D

(RELOANING WES Y

LOAD DOHE, 00003700 HMYFLS LOADLD

VER: FEU»01 WLS=0L-13 FFLATOD CUNAY04-03-L
RPPY LY

CHY HALILRD
INIT SEU DONE
LOAD DOHL, 00004200 BYTLS LOGADLD
Flesse wount first standalone svstem distette or cartridee and rrest return

VAX/VYNS Verslon V3.0 24-AFPK-1982 16121

Fleaswe mount secand standaslong svstes diskette or coartridye and sress return
BYBGENXW-NOSUCHFILE, file not found i
DYLKIVLK. € XL )

BYSOGENAW-NOSULHIILEr fLle ot found

DYDRIVEK.EXE

SYSGENLIW-NOQSULCHFILE, file not found

DOUDRIVER.EXE

GYSGENZW-NOSUCHFILEs file rot found

PUIDKIVEK. EXE

4 BACKRUF/VEKIFY HInO:REﬂUIRED/SﬂVE DRAD !
XBACKUF~I-KREADTYRLAD: mount volume | on _MTAO! for resding
Press return when ready!l

XHACKRUP-1-STARTVERIFY, startind verification rass

4 .
»>>H : . ~

HALTED AT BOOO7RO&

Example 7-1 1Installing VMS (Sheet 1 of 2)
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>»>B DEOD

CFU HALTED

INIT GEQ DONE

HALT INST EXECUTED
HALTED AT 200034F%,

G 00CO00OE
LOAD LOME.

0000000
00004200 BYTES LOADED

VAX/VHS Version V3.0 26~AFR-1982 14371

IO0PCOM, 27-JUN-1982 15:43:30.49y lodfile inrtialized bw orerator OFAO
loafile i1s SYSEMANAGERIODPERATOR.LOG
Lostr oauotas - Interactive limit=é4r Current tnteractive values0

PLEASE EMTER DATE AND TIHE {DD-HAM=-YYYY HHIMHiI 27-JUN-1FH2 13:45

Enter drive holding distribution kit (DOCWI D MTaQ
XHOUNT-I-HOUNTED: YHEI00 mounted un _MTAGE

Kestoring librarv sevhaut.,
LBACKUP-I-STAKTVERIFY, starting verificetion rass

Restoring ortionel savesst,

XHACKRUP-I-STAKRIVERIFY, starting verifilcation ravs

Runfiina AUTOGEN -- Please walt.

IEYSGEN-T~EXTENUDED, ‘SYSeSYTGROOTIISTSEXE IPAGEF ILE.SYSI] witeonded
ESYSGEN-I-CRLAILDy SYSESYSHOOFIUSYSEXEJSUAFFILL,S5YSHY craatudd
ZS?EG[N'I-CREQTCD| CYSeSYSROOTIUSYSEACJSYSTIUMF . IAP L created

Z0¥CONMs 27-JUN-1902 15:35:00.00¢ mossase from uyser SYSITEM
ZSYGOEN~T~WHITECUK, CUKKENT sustem rarsmeters moedified by rrocess [0 00010043

Svstea thutting down to 4llow boot aof coarlete V3,0 sustems-
with sensrated site—specific rarsmotors ond inatalled psotbs,
You sust manusllv reboot the svates after it halts.

Svsten shutdown comamand rrocedure.

Lodin ouotas - Irteractive Jimiteld, Current interactive value=Q
" Non-orerstor losins are disabled, -
TJUC-E~BYHUDSAF:+ swvabionl marnaser 13 disabley - .

BatchiSYSTEM 15155100B.13
BPatch and device ousues have bewnr storred,

BatcheSYSTEM 1519%109.02

Bwiten shutdown in 0 sirnuies) e s00n.

Reboot avstes with senerated rarametwrs
Stor all user rrocessvn.
Resove installed imades.
Disscunt all sounted volumes.

Losilns ere disabledi rlessr los cut,

ZOPCOMs 27-JUN-1982 15:55:20.14, nessane from ysar SYBTEM
BTARTUPy Orerator reaussted shutdown

SYBTEM SHUTUOWN COHFLETE - USE CONSOLE TO HALY SYSTEM
»>>H

MALTED AT @g0007D3C
> :

Example 7-1 Installing VMS
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Customizing the System Volume and Console Volume
.onaVAX-11/780 or VAX-11/750

1.

Start up.complete VMS system

See Table 6-7

Log in as SYSTEM (password MANAGER)

Install mandatory security update

@VMSUPDATE

- See SIG, Appendix C, and Example 7-3

Customize. default bootstrap file

@SETDEFBOO

- ©See SIG, Chapter 3, and Example 6-9

Customize site-specific files on syStem disk

See SIG, Chapter 3
Start-up file {Module 5)

UAF and UFDs (Module 2)

If system parameter values must be changed

@AUTOGEN

See S5IG, Chapter 3, and Table 9-10

Shut down the system

@SHUTDOWN

When. system comes back up, changes in effect
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>>>B DBO

CFU HALTED v
INIT SEQ DUME

HALT INST EXECUTED

HALTED AT 200034F%9

6 000CQOCE 00000200
LOAD DENEs 00004200 HYTES LOADED

VAX/VMS Version V3.0 24-AFPK-1982 14:21

XDPCOM, 27-JUN-1982 16331126.63y lodfile

logfile is SYS+MANAGER:OFERATOR,LOG
Ledin auotas ~ Interactive limit=64,
SYSTEH Job terminated at 27--JUN-1982 14:31:145,47

Username! SYSTEM
Fossword:

Yelcome to VAX/VHS version V3,0
$ @SYSSUFDATEIVMSUFTIIATE )

VM5 Urdate FProgedure

This conmand rrocedure rerforms VAX/YHMS softuware uordates and

ortional softwdre installations for VAX/VUMS KRelease 3.
During this se¢cuencer the standord console sedium will not
be #resent 1n the console drive, Therefores the suuitem may
be wvulnerable to & rower failure or ather fatal cra<h. [T a
swsten Crash should occur durina this reriod the urdate

aeauence can be restorted at the bedinning of the first

incoarlete urdate.
DBigmount the currenl console medium.,
Flease rloce Lhe first volume in the console drive

Are wou reddv to continue?: Y
ZHOUMT~I-HOUNTED:, VHSVI0O ) sounted on _CS5ALL

VAX/VMS Version 3,00 Uerdate

Do wou want all the urdates armplied? (Y/Nr YES recommended)!

Do wouw want an exrlanation of each uvrdate disrlaved duyring the urdate?
Do wou want rrevious versions of urdated files rurded? (Y/N)! Y

XFATCH-I-NOLCL: imade does not tontain local swvymbols
XFPATCH-I-NOGBLe some or all dlobal swmbols rnot accessible

XPATCH-1-WRTFIL, wurdating imade file SYSSSYSROOTICSYSEXEILOGINOUT.EXEFZ
AFATCH-1-WRTFIL, urdating imade file SYS#SYSKROOTILSYSEXEILOGINOUT.EXE:2

LPATCH-I-NOLCLy imade does not contain local swmbols
ZPATCH-I-NOGBL+ some or all global swmbols not accessible

XFATCH-I-WKTFILy urdating imade file SYS$SYSRODTILSYSEXEISYS.EXE:Z
XPATCH-I-WRIFIL+ urdating imade file SYSSSYSROOTILSYSEXEISYS.EXE:2

Are there sore kits to process?! N

Flease rlace the swstem console medium in the console drive.

initialized bw orerator 0

Current interactive value=0

Y

FAQ

Example 7-2 Installing VMS (Sheet 1 of 2)
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Are vou ready Lo continue?: Y
IHMOUNT-I-MOUNTED, CONSOLE nounted on _CSA1!
Reauested urdate seauence is comrleta.

$ @SYSSUPDATE:!SETDEFBOO
Command file to set default boot command file,

Plesse rlace the swstem console medium in the console drive.
Is Lthe console mediun readu Lo be mounted? (Y/N)! Y
XMOUNT-I-HOUNTED, CONSOLE nourited on _CS5alt

Enter riame of default boot command file! LEOBOO.CHD

Default boot command file now rerlaced with DBOBOO.CHID,

~Are vou sutisfied with this file as the default boot command file? (Y/N)i ¥
% BBYS#SYSTEM:SHUTDOWN
Bwttem shutdown command rrocedure.

How many minutes until shutdown [03? O

ReosonT,

Do wou want to s*in dour the disks [(No]? N

Exrected urtine (<RET> if riot known)?

Eneble automatic reboot {Nol? Y

XO0FPCOMy 27-JUN-1982 16152:17.71+ are¢rator status faor orerator OFAO

CENTRAL» FRINTER, TAPES: DISKSe DEVICES+ CARDSs NETWOKRK: OPERt, OFERZ,

OFER3. OPER4» OPLRS» OPERS» OPER7» OPERBy» OFCR%+ OFPER1Or OFER1L.

OPERL2 .
Lodgin aquotas - Interactive limitw0, Current interactive valuenl

Non-orerator lodins are disabled.

~~0PAOL+SYSTEN 161%2:21.84
Batch angd device suwues have been storred,

-=OFPAD rSYSTEHM 16:152122.69
Svwsten shutdown in O minutes. Lofins are dicsabledi plesse lod cut.
Invoke installation derendent shutdoun rrocedure.
SBtor all user rrocesse-.,
Kemove installed imascs.
pismount all mounted volumes.
XOPCOHs 27-JUN-1982 16192%41.63+ mossade from user SYSTEM
--0PAO}:s Orerator reouested shutdown L
XOPCOM, 27-JUN-1982 146152142.61y loafile closed by orserator OPAC.
loafile was SYS¢HANAGERIOFERATOR.LOG
HALT INST EXECUTED
HALTED AT 80003%ED

(BEDOTING)

CFU HALTED

INIT SEQ DONE

HALY INST EXECUTED
HALTED AT 209034F9

6 000C000E 00000200
LOAD DUNE, 00004200 BYTES LOADED

VAX/VMSE Varsion V3.0 24-AFPR-1282 14:11

IOPCOM, 27-JUN-1992 14:53:42,%30 lodfile initialized bw orerator OFAD
logfile is SYSSMANAGER!OFERATOR.LOG .
Login ouvcotas - Interactive limit=44y Current interactive value=0
SYSTEHM Jaob terminated at 27-JUN-~1982 146:54:01.33

Example 7-2 Installing VMS (Sheet 2 of 2)
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UPGRADING VMS
. Upgfading from VMS version 2.5 to version 3.0
o- @SYSSUPDATE: VMSINSTAL

e See SIG, Chapter 4

Additional Steps After Installation or Update

1. Install DECnet
e Single node
o Multinode |

2. Run user environment test package (UETP)

3. For RK@7 distribution kit, build standalone BACKUP
e @STABACKIT
e Use sc;atch console medium (RX@1 or TUS8)
[ ] Seg-SIG, Chapter 6 -

4. Back up new system disk
o See 5IG, Chapter 3

5. Back up new console volume

® See S5IG, Chapter 6
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INSTALLING VMS ON A VAX-11/730

Distribution medium is RL@2 disk volume

Distribution volume contains only REQUIRED and LIBRARY

save-sets

Must purchase optional additional distribution wvolume to
obtain OPTIONAL save set and EDTCAI computer-based course

Systems With an R80 System Disk

All of VMS fits on system volume

Kernel system automatically restores LIBRARY save-set to
system volume; optionally restores OPTIONAL save-set as
well.

Systems With an RL02 System Disk

REQUIRED save-set and some of LIBRARY save-set fits on
system volume

With full contents of LIBRARY save-set available if needed

on second RL@2, have subset of VMS suitable for most,
applications ‘

If second RL@®2 needed for. user applications, can tailor
the subset of the LIBRARY subset available on system
volume

Can record alternative tailored configurations and move
between them as needed

Tailoring controlled by - command procedure'
SYSSUPDATE: VMSTAILOR. . See SIG, Chapter 6, Dual RL@2
Operations
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INSTALLING VMS ON A VAX~11/782 MULTIPROCESSING SYSTEM

1.

5.

6.

8.

9.

1a.

11.

Follow standard VMS installation or wupgrade on
processor

o Treat as independent VAX-11/784
Log in'as SYSTEM
Create mutliprocessor console volumes
© BSYSSUPDATE:BOOTBLDR

e See the VAX-11/782 User's Guide

Shut down primary processor

Load new multiprocessing console volumes

Start up primary processor

Log in as SYSTEM
Issue DCL command START/CPU

Start attached processor

primary

Add the following lines to SYSSMANAGER:SYSTARTUP,COM

$ START/CPU
$ WRITE SYS$OUTPUT "You can ‘start up"

$ WRITE SYSSOUTPUT "the attached processor now."

For more information see the VAX-11/782 User's Guide,

Chapter 2
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. ACTIVATING SINGLE-NODE DECnet ON VMS

e After standard installation or upgrade, single-node DECnet
is present but not active

e To activate DECnet:
l. ChooSe node name (up to six cﬁaracters)
2. Log in as SYSTEM

3. Use AUTHORIZE to create UAF records NETNONPRIV and
NETPRIV:

$ SET DEFAULT SYSS$SSYSTEM
$ RUN AUTHORIZE
UAF>ADD NETMONPRIV /PASS=nonpriv-passwd -
. /DEVICE=user—-device: /DIRECTORY=[NETUSER] -~
' :/UIC=[2ﬂﬂ,2ﬂﬂ] /PRIV={TMPMBX, NETMBX) - )
_/FLAGS=(CAPTIVE,DISCTLY,LOCKPWD) /BYTLM=6400 -
_/LGICMDﬂSYSSSYSTEM:NETLOGIN
UAF>COPY NETNONPRIV NETPRIV /PASS= priv~passwd -
/PRIV (TMPMBX,NETMBX, OPER, DIAGNOSE)
UAF)EXIT

4. Create the directory referred to in these UAF records:

$ CREATE/DIRECTORY/OWNER_UIC=[208,280] -
$_user—disk:[NETUSER]

5. Create the file SYSSSYSTEM:NETLOGIN.COM referred to in
these UAF records:

$ IF F$MODE() .NES. "NETWORK®" THEN LOGOUT
$ EXIT

6. Load the network driver:
$ RUN SYSSSYSTEM:SYSGEN

SYSGEN> CONNECT NET/NOADAPTER/DRIVER= NETDRIVER
SYSGEN> EXIT
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7. Modify the DECnet configuration data base:

$ RUN SYSSSYSTEM:NCP
NCP>DEFINE EXECUTOR NAME node-name -

NONPRIVILEGED USER NETNONPRIV PASSWORD nonpriv-passwd -
: PRIVILEGED USER NETPRIV PASSWORD priv-passwd -
NCP>DEFINE EXECUTOR ADDRESS 1
NCP>EXIT

8. Add the following command to vyour site-specific
start-up file, SYS$MANAGER:SYSTARTUP.COM:

$ Q@STARTNET

Above steps configure DECnet for single node
communications

STARTNET command procedure activates DECnet on the system -
at start-up '
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RUNNING UETP AFTER INSTALLING VMS

e User Environment Test Package fUETP)‘tests

All standard peripheral devices

Various native mode functions

Most compatibility mode utilities

System multiuser capability

DECnet VAX

¢ To use UETP
- _Log in with user name SYSTEST
- Prépare devices for testing

See VAX/VMS UETP User's Guide, Chapters 1 and 2

- Execute UETP:
$ QUETP
- At UETP prompts, press <RET>

-~ If UETP completes suc%essfully, run SYE utility
(Module 8) '

- If UETP does not complete .successfully, see
' VAX/VMS UETP User's Guide, Chapter 3
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INSTALLING OPTIONAL SOFTWARE ON VMS AND UPDATING VMS -

‘e Software installation done after installing VMS and
running UETP .

Uses either VMSINSTAL or VMSUPDATE COmhand procedure
in SYSSUPDATE '

Consult the optional product's software installation
guide for instructions

e System update performed periodically to correct problems

Uses either VMSINSTAL or VMSUPDATE command procedure
in SYSSUPDATE '

Consult the VMS Release Notes of the maintenance
update for instructions
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$ SET DEFAULT SYS$UPDATE
$ BUMSUPDATE

VHE Urdate Procedure

This command rrocedure rerforans VAX/YMS software urdates and
ortional softuare installations for VAX/VUMS FRelease 3.
Iuring this seouwencer the standard console wmedium will not
be rresent in the console drive. Therefores the system may
be vulnerable to 2 rower failure or other fatal crash. If a
sustem crash should occur during this reriod the urdate
seauence can be restarted at the bedinning of the first
incomrlete urdate.

Dismount the current console medium,
1]

Please rlace the first volusme in the console drive

Are you ready to continue?! Y
ZMOUNT-I-MOUNTED» DECNETLIC mounted on _CSAl1:

DECrnet-VAX softwoare license installation

XZPATCH-I~-NOLCL,» imade does not contain local sumbols

AFATCH-I-NOGELy some or all alobal sumbols not accessible
XPATCH-I-WRTFILy urdating imade file SYS$SYSROOTI!LCSYSEXEINETACF,.EXE;:2
Are Lhere more kits to rrocess?! N

Please #lace the swystem console mediuﬁ in the console drive,
Are vyou readd Lo continue?! Y .
AMOUNT-I-MOUNTED, CONSOLE mounted on _CSAL1!l

Reauested urdate seauence is comrplete.
$

Example 7-3 Iﬁstalling the DECnet License
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SYSTEM PROBLEMS -

INTRODUCTION

Many error reporting and analysis- tools  contribute to the
reliability and maintainability of VAX/VMS. These tools are used
extensively by DIGITAL personnel to prevent, diagnose, and solve
system problems. Although a complete explanation of these tools
is beyond the scope of this course, this module introduces you to
tools you can use to: )

e Display data on system failures
o- Record and display data on device errors
¢ Format a disk volume

Additional tools for monitoring a VAX/VMS system are covered
in Modulé 9, performance.

A system ménager is not usually expected to identify and
solve every VAX/VMS system problem that may arise. Many problems

require outside assistance, such as is provided by DIGITAL Field
Service and Software Services.

DIGITAL Field Service and Software Services organizations
provide services that can identify. and solve system problems. 1In

particular, many hardware maintenance agreements include DIGITAEfs_.J

remote diagnosis service, which enables Field Service to examine
VAX hardware from a DIGITAL Diagnosis Center without sending
personnel on site. If remote diagnosis indicates that on-site
repairs are necessary, personnel and parts are dispatched.

Similarly, if a customer has purchased telephone support from
Software . Product Services, or if a software warranty is still in
force, software problems can be handled. by telephone from a
Telephone Support Center. Software "bugs" that are discovered

should be reported to Software Engineering on a Software
Performance Report (SPR).
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OBJECTIVES

To
manager

-]

collect Information useful for troubleshooting, a system
must : .

Run the system dump analyzer utility after a system
failure

Enable error logging and generate an error log report
Initiate a remote diagnosis session

Fill out a Software Performance Report (SPR)

'RESOURCES

VAX/VMS Command Language User's Guide

VAX/VMS System Management and Operations Guide

VAX~-1]1 Utilities Reference Manual

VAX/VMS System Dump Analyzer Reference Manual
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SYSTEM DUMPS
System Dump File
¢ Name: SYS$SYSTEM:SYSDUMP,DMP
e Created: At system initialization

¢ Use: To store a copy of physical memory, written by
VMS each time the system fails
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Analyzing the System Dump File

e Tool: ©SDA utility

® Requirement:

Read access to the system dump file

© Result: Reports Describing

- Processes.

- Devices

- Memory management data structures

- I/0 data structures

‘e Steps in running SDA utilityf

Table 8-1 Analyzing a System Dump
Steps in Running SDA Utility Comments
1, $ ANALYZF:/CRASH_DUMP - Requires:
$_SYSSSYSTEM:SYSDUMP
- Read access to dump file
- Read access to system symbol table
- Value of system parameter VIRTUALPGCNT at
least 1908 pages larger then size of dump file
- If executed in site-speclfic start-up file,
value of system parameter PQL_DPCFLQUOTA at
least 1080 pages larger than size of dump file
- If executed élsewhere, value of PGFLQUOTA field
in UAF record at least 1060 pages larger than
size of dump file ‘
2. S8DA > command Table 8-2 shows typlical SDA commands that produce
reports about the system dump.
3. SDA > EXIT
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e Types of SDA reports

Table B~2 Reports Generated by the System Dump Analyzer

Subject of Report Command Format

Reason system fal{led, processor © SHOW CRASH

registers

Actlve‘processes SHOW SUMMARY

‘Current process SHOW PROCESS /ALL

Process In balance set SHOW PROCESS/ALL[/INDEX=nnl](process-~name]

System device SHOW DEVICE device-name
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Time of sust

Version of swstem!

SYSTEM PROBLEMS

am crash! 4-MAY-1982 15159131.84

VAX/YMS VERSION V3,0

Reason for BUGCHECK exception: MACHIMNECHKs Machine check while in kernel mode

Process currently executing!

Current inadg

Current IPL?I

Generzl redi

RO
R4
RB
AP
FSL

Processor re

POER
POLR
P1BR
PI1LR
SBR
SLR

1sP
KSFP
ESP
8SFP
uUsp

e file name!?

31 (decimal

sters!

00000030 .
BOOECB40
0000452C
7FFBSCSO0
041F0008

disters!

B802A1E00
000001F O
7FABSBO0
001FFD?B
Q03F2400
000034680

80127DCC
7FFEADE4
- 7ZFFEBEOO
7FFEDS4C
7FFBSC14

H

LYNKA

SYS$SYSROOTILSYSEXEIJEDT.EXE#

)

R1
RS
R?
FpP

0000000C R2
00003CAB Ré&
FFIOO0GO R10.
7FFEADEA4 SF

FCBEB
SCBH
ASTLVL
SISR
ICCS
ICR
TODR

| DO D T RN N ]

4 U BN

00142C74
Q03FO0CO0
00000004
00180000
800000C1
FFFFFRAB
AFAFAAFB

00003900
7FFBS1€0
00003C5A
801270CC

ACCS
" SBIFS
SBISC
SBINMT
SBIER
SBITA
SBIS

R3
R7
Rt
PC

00C00001
00004524
0Cc000003
800ABE2]

1

4 nonoR

00000000
00040000
00000000
00200000
00008002
¢0000000
20C80001

"Example 8-1 Report Produced by SDA Command

SHOW
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P1D

00010000
00010001
Q000F003B
000C003C
0017003E
0008003F
000E0040
00070041
00140045
00120046
00010047
00010048
00010049
0005004n
0001004E
0001004C
0001004E
0002004F

SYSTEM PROBLEMS

Process name Iaade name State Pri uic

NULL CoM 0 000,000
SUWUAPPER ) HIE 164 [000,0001
MELVIN DISK$USER!CDRAWIDRAW.EXE# 2 LEF 7 (01152401
FRIEDHMAN LEF & £011:+040)]
HUNT -~ IMAGE NAME NOT AVAILABLE ~- PFW 7 [011+140)
HLYNKA EYS$SYSROOTILSYSEXEIJEDT .EXE) CUR 7 C011:120]
TOWLE LEF 4 [011,3401]
SIGHON SYS%SYSRUOT:ESYSEXEJHAIL.EXEI LEF ? C011,330]
ou 8YS$SYSROUOTILSYSEXEJEDT.EXE COM 7 [011,3101
_TTG1} ) LEF o [011,3201
REHKACP ~=- IMAGE NAME NOT AVAILABLE -- HIEBE 9 C00t,0021]
EVL -~ IHMAGE NAME NOT AVAILABLE -- HIB 4 (00150041
NETACP -=- IMAGE NAME NDBY AVAILAEBLE -- HIB 10 LO01+004)
PRTSYMB1 -~ ITMAGE NAWME NOT AVAILAEBLE -- HIB 8 (001,004]
OFCOM SYS$SYSROOTILSYSEXEIOFCUM.EXES LEF 8 (001,004)
JUOE_.CONTROL ~- IMAGE HAHE NOT AVAILAELE -- HIBE 2 [(001,004]
DRAOBACP -~ IHAGE MNAHE NOT AVAILABLE -- HIB 10 £001,003]
ERRFMT SYS¢SYSKOODTILSYSEXEJERRFMT.EXE HIB 7 {0014+0046)

Example 8-2 Report Produced by SDA Command

SHOW SUMMARY
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Backing Up the System Dump File
e Reason: Ooverwritten each time thé system fails

e When to back it up: Between failures, to preserve
information

e Automatic backup: Place SDA commands in site-specific
start-up command file

¢ | I sustem faileds back wur sustem dumr file arnd Print rerorts .

$ ! : R

$ ANALYZE/CRASH__DUMP SYS$SYSTEM:SYSDUHF.DMP ] Lo e R
COPY DUMP__DISK:SAVEDUNF, NP !Save dumk file on DUMF__DISK volume .
SET OUTFUT LFAOISYSDUMP.LIS tPrint dume rerorts on line srinter LFAO:
SHCW CRASH Ibisrlae crash information

SHOW STACK IShow current stack

SHOW SUMMARY fList all active r=rocesses

S8HOW PROLCESS/PCB/PHNO/REG IDisrlay current Frocess

SHOW SYMBOL/ALL - IPrint system suymbol table

EXIT

Examplé 8-3 Backing Up the Dump File at Start-up

290



SYSTEM PROBLEMS

DEVICE ERRORS B
Error Logging ‘ o .
e The system error log file
- Name: SYS$SERRORLOG:ERRLOG.SYS

- Records: Hardware problems and other activity
on disk and tape drives

~ Entries: Made by ERRFMT process

- = Note: Not all entries represent device or
volume failure :

o Controlling input to the file

- Enable/Disable: On individual disk and tape
' devices

- Default: Enabled on all disk and tape devices

Table 8-3 Enabling and Disabling Error Logging

Command Format
and Examples
{Requires OPER Privilege)

Enabling error logging on a device - $ SET DEVICE/ERROR_LOGGING device-nase
$ SET DEVICE/ERROR_LOGGING DBB2:

Disabling error logging on a device $ SET DEVICE/NOERROR_LOGGING device-nare
§ SET DEVICE/NOERROR_LOGGING DBB2:
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yzing the system error log file

Tool: SYE utility B ‘

‘Requirement: Read access to the file

Result: Report generated
Reports are used:

By system managers: To find out when a device or
volume may need attention

By DIGITAL Field Service: To isolate and solve
device problems

Table 8-4 Analyzing the Error Log

Bteps in Running the SYE Utility: Comments
"1. § SET DEFAULT SYSS$SERRORLOG
2. S RENAME ERRLOG.SYS ERRLOG.OLD ) Requires W access to SYSSERRORLQG
After you rename the current error
log flle, the ERRFMT process opens 2
new one, and error logging
continues,
If you rename the error log file
according to a schedule {for
example, daily), you can skip steps
1 and 2.
3., $ RUN SYSS$SYSTEM:SYE " Requires R access to error log file.
SYE VERSION 3.5
_INPUT FILE [SYSSERRORLOG:ERRLOG.QLD]) ? Your responses to the SYE prompts
_OUTPUT FILE [SYSSOUTPUT] ? determine .the type of reports
_OPTIONS [ROLL-UP] ? generated. For typlcal report
_DEVICE NAME [<CR>] ? types, see Table 8-5. .
_AFTER DATE [FIRST ENTRY] ?
_BEFORE DATE [(LAST ENTRY] ? After SYE generates the report,

it exits,
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Table 8-5 Typlical Error Reports

Type of Report

Error Summary

Brief Description

Mounts and

- Error. Summary

BYE Prompt {(Totals Only) of Each Error _Dismounts Speciflc Device
_INPUT FILE <RET?> <RET> <RET> <RET>

_OUTPUT FILE SUMMARY BRIEF CONFIG DEVICE
_OPTIONS <RET> BRIEF BRIEF <RET>

;DEVICE NAME <RET> <RET?> */CONFIG device-name
_AF'T.ER DATE <RET> <RET> <RET> <RET>

_BEFQRE DATE <RET> <RET> <RET> <RET>
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$ run sustsysten!sve

8YE VERSION 3.5

-INPUT FILE [
~OUTPUT FILE
~OPTIONS
-DEVICE HNAME
-AFTER DATE
~-BEFORE DATE

 DEVICE ROLLUP
DEVICE

SYS$ERKRORLOGI!ERRLOG.OLD]
[SYSSOUTPUT]
(ROLL-UP)]
L<CR>1]
CFIRST ENTRY]
LLAST ENTRY]

LOGGED BY SID 01380137

ERROK BITS
SET G10 TIMEOUT

CHARDY [SOFT] (CHAKD] CSOFT]

-DBAZY
-DBA&Y
~HTAO?

-MTAL!

1.

VOLUKE LABEL(93 LOGGED BY SID 01380137

LABEL --

-DBAs?
LABEL -~
-HTAO!
LABEL --

~HTAO!
-MTAL!

LABEL --
_HTALL
LABEL --
.DHAOY
LABEL --

~DHA2Y

Q10(8)
iSBO??.
124PR.
227,
BCK1
427,
a5%.
BILL
205,
IHFS
59
JALBAKX
40.

~ -~k

ERRORS THIS

SESSION

ERROR(S)

130.

0.

Q.

Example 8-4 Error Log Summary Report (Sheet
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QI0S THIS

SESSION

325

872876,

I of

532,

544,

HOUNT(S)

1.

1.

1.

1.

2)
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SUMNMARY OF ALL ENTRIES LOGGED BY SID 01380137

DEVICE ERROR BIT SET 134,
ERRLOG.SYS CREATED 1.
TIME-STANHP 30.
EYSTEM BUGCHECK . 1,
VOLUME MOUNT 15,
VOLUKE DISMDUNT 13,
DATE OF EARLIEST ENTRY . . 19-APR-1982 09!55:35.,27
DATE OF LATEST ENTRY 20-AFR-1982 08:035135.28

PROCESSED ENTRIES HOUR-OF-DAY HISTOGRAM LOGGED BY BID 01380137

00100 7. KREXEEXK

01100 . 14, EEXXRREEKREAKENR

02100 20, ENRNMENREXENARNERRNS

03100 17, SENEEEERERURAELRY -
04100 PPN 3023333333 3322083 3803 38¢Y
05100 A2, EREXNATEETAREREREAREEERNKAN RN E R RN A XN R RN NN
046200 13, ¥EXXEXXBENERX

07100 7. RREREAX

08100 1. %

09100 1. %

10100 2+ XK

11100 0,

12100 . 0.

13100 0.

14100 b ENXERX

15100 By ¥¥XNFAXXX

16100 . Je REERK

17100 0.

18100 0.

19100 7+ KEEREXRX

20100 0.

21100 0. .

22100 10, SRXRRXAXXX

23100 2. XX

RECORDS PROCESSED 194,

RECORDS READ 196,

PROGRAH RUNTIME STATISTICS

TIKES IN SECONDS PAGE . DIRECT BUFFERED
CPU ELAPSED FAULTS 1/0 1/0
5.6 40.8 182 4 103

XSYE-I-SUCCOM,» SUCCESSFUL COMPLETION
]

Example 8-4 Error Log Summary Report (Sheet 2 of 2)
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Hardware Diagnostics
e Used by: . DIGITAL Field Service
¢ Can run:
- In the device hardware itself
-. In the VAX CPU, stand~aione.
- In the VAX CPU, on-line, under the coﬁtrol of VMS
e Hardware diagnostics are beyond the scope of this course

- Introduction to on-line diagnostics in the following
section to enable you to format a disk volume
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On-Line Diagnostics

L

Not considered part of VMS
Not supplied when VMS is installed

Must be copied into SYSSMAINTENANCE by DIGITAL Field
Service .

Run while logged in as FIELD

Run under the control of the Diagnostic Supervisor program
appropriate to the VAX processor type '

Table 8-6 Dlagnostic Supervisor Programs

VAX Processor Diagnostic Supervisor Program
VAX-11/7688 ESSAA
VAX-11/7580 ECSAA
VAX-11/738 ENSAA
A
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e Can be used to format a disk volume
- DIGITAL disk volumes are factory formatted
- Formatting a volume includes:
Locating bad blocks and recording locations

Recording timing information required for VAX/VMS
to use volume -

-~ Bad blocks can be located on formatted volumes by BAD
utility .
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|
]
$ ALLOCATE [MAOS

-I'MA0! allocated

$ SET DEFAULT SYSSHAINTENANCE
¢ RUN ESSAA

DIAGNOSTIC SUFERVISOR. ZZ-£SSAA-4.4-511 22-AFR-1982 1412

DS> ATTACH DW780 SEI WO 3 4

BS> ATTACH FK&611 TIWO DA 777440 210 S
08> ATTACH RKN7 DMA DHAQ

DS> SELECT DMAD

DS> RUN EVRAC/SECIPACKINIT - '

2:32

++ FROGRAM: EVRAC VAax DISK FORMATTER, REV 5.4, 11 TESTS: AT 14323:59.78.

TESYTING! _DLMAOD

DISK TYFE= RKO? FOR FHYSICAL DEVICE _DMAOQ
PACK STRUCTURF= ODS2 FACK LAFKEL.= *SCRATCH

EFXFANXNRNRE WARNING A¥E¥xxasqy
BAD SELTAR FILE WILL RE REFORMATTED

DO YOU WISH TO CONTINUE? E{NO)» YES) YES

FOR FHYSICAL DEVICE _TIMAD
EﬂTER FACN SERTAL NUMEBER C(1)y 1-~2147483447(11)3

CONTENTS OF BaAD SECTOR FILE

PACK SERIAL NUMBER= 1(0) FOR DEVICE .DMAO

ND HAD SECTORS IN FILE

FORMAT STARTED AT 14:24125,21 FOR LEVICE .DMAOD

FORMAT COMFLETEN AT 14:24342.44 FOR RFVINE _DMAO

VERIFY STARTED AT 14:25142,88 FOR DEVICE _IIMAO

BAD SFCTOR. FIILE UFDATED BY 1(n) ENTRIES

CONTENTS OF BAL SECTOR FILE

FPACK SERTAl NUMEEFR= 1(h) FOR DEVICE _DNIHAOD

LOGICAL ELOCK © CYLINDER TRACK "SECTOR
A70%8(D) 7130 ol S0t

VERIFY CONFIETED AT 14:40110.95 FNR TEVICE _DMAO:

FOR FHYSICAL DEVICE _OMAO DISK TYFE=RKO?
FACK WAS LABFLED “SOCRATCH !

PACK SERTAL NUMBER= 1¢I5 :

NUMBER OF BAD SECTNRS ADDED TD EAD SECTOR FILE="-
vo End af rune 0 errorvse detected. Fass vcount! 1,
ngx "2

$ BEALLOCATE DHAOQ.:
$

1(m
Time!?

22-AFR-19B2 14140:12.84

Example 8-5 Formatting an RK@7 Volume
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$ ALLOCATE DRAO!
-DRAO! allocated
$ SET DEFAULT SYSSMAINTENANCE
$ KUN ESSAA
DIAGNOSTIC SUPERVISOR, ZZ-ESS5AA-4.4-513 23-AFPR~1982 12135115
DS> ATTACH RH780 SBI RHO 8 5 .
IS> ATTACH RMO3I RHO LDRAO ’ :
DS> SELECT DRAO
PS> RUN EVRAC/SECIPACKINIT
[ ]
L]

Example 8-6 Formatting an RM@3 Volume

$ ALLOCATE DBAO:

-DHAO! allocated
$ SET DEFAULT SYSSMAINTENANCE
$ RUN ESSAnA
DIABNQS{;C SUFERVISOR. ZZ-ESSAA-6.4-513 23-APR-1982 11:50:00
DS> ATTACH RH780 SHI RHO 8 5
DS> ATTACH RPO0& RHO DBAO
DS> SELECT 0OBAQ
DS> RUN EVRAC/SECIPACKINITY

L)

Example 8-7 Formatting an RP@6 Volume
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$ ALLOCATE DMAO!

-DHAO! allocated
$ BET DEFAULT SYS$MAINTENANCE
$ RUN ESS5AA
DIAGNOSTIC S“UPERVISOR., IZIZ-ESSAA-6.4-513 22-APR-1982 14122152
DS> RCONFIG ' '
PS> ICONFIGURATION FILE FOR SYSTEH TYFPE SV-AXCWA RPO&/TU4S PACKAGED SYSTEM
DS> | CONFIG.COHMi2 . "VERSION!i,.3 22-JUN-79
ps>» | ' : : .
DS> | DEFINE PROCESSOR... :
nsS> ATTACH KA780 SBI KAO NO NO O ©
ns> |
DS> -t DEFINE MEMORY...
DS8> ATTACH MS780 SEI MSO i
psS> |
DS> | DEFINE MASSHUS ADAPTERS...
DS> ATTACH RH780 SEBI RHO 8 S
DS> ATTACH RH780 SEI RH1 9 5
Ds> | ! .
DS> | DEFINE UNIBUS ADAFPTERS...
DS> ATTACH LW780 SBI DWO 3. 4
ns> |
DE> !DEFINE UNIBUS DISKS
- DS> ATTACH RK&11 DWO DIIMA 777440 210 5
DS> ATTACH RKG? DHA DMAG
DS> ATTACH KKO7 DMA DMAL
bs> 1t - :
PS> | DEFINE MASSBUS DISKS...
DS> ATTACH RPO& RHO DBAO -
Ds> |
DS> | DEFINE MAGTAPES...
DS> ATTACH Tu43 RH1 MTAOQ
ps> |
DS> ¢ DEFINE TERMINALS... ,
DS> ATTACH DZ11 DWO TTB 7460130 330 5 EIA
ns> |
DS> ATTACH DMC11 DWO XMA 740070 300 5
DS> ATTACH DHC11 DWO XME 740100 310 5
DS> ATTACH DMC1i DWO XMC 760110 320 §
Ds> |
PS> ATTACH VT100 TTR TTRO
DS> ATTACH VT100 TTE TTE1
DS> ATTACH VT100 TTYB TTEZ2

DS> ATTACH VT100 TTH TTR3
- DS> ATTACH VT100 TTE TTEHA4
DS> ATTACH VT100 TTH TTES
DS> ATTACH VT100 TTB TTRé
S> ATTACH VT100 TTE TTH? -
DS> SELECT DHAO
DS> RUN EVRAC/SECIFACKINIT

Example 8-8 Formatting an RK@7 Volume, Using
a Configuration Command File
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' Rel)'note Diagnosis
e Performed at the DIGITAL Diagnosis Center

-- If VMS is running, tools are on-line diagnostics, SDA,
and SYE

- If VMS {s not running, tools are stand-alone
diagnostics and console commands

¢ Remote diagnosis access controlled by keyswitch on console

Table 8-7 Enabling Remote Diagnosalis

Function that Can Keyswitch Setting

Be Performed from

Remote Locatlion VAX-11/786 VAX-11/750 VAX-11/73¢
Given authorized user REMOTE DISABLE REMOTE SECURE REM DSBL
name and password, can

log in

Given authorized user REMOTE ’ - 'REMUPB REMOTE

name and password,
can log In; also, can
type <CTRL/P> and
exercise console
functions
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UETP

. & Run after system installation to demonstrate that VAX/VMS
is working correctly (Module 7) '

e Can use as additional tool to uncover hardware problems
- Device~testing phase

-~ Does not identify cause of problem
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SOFTWARE PERFORMANCE REPORTS
Reporting Software Problems

e When software problem appears to be the result of a bug,
submit SPR to. DIGITAL Software Engineering

o Problem should be reproducible and well documented

e Observe the following rules:

Include listings that' raveal the state of entire
system : :

Explain how to reproduce thev_problem as simply as
possible

Provide information in machine-readabie form

Provide information about system environment not
apparent from listings

Include any clues and analyses of 'your own
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PERFORMANCE

 INTRODUCTION

VMS provides many tools for monitoring system behavior.
Using these tools, you can examine the activity of VMS processes
and the utilization of system resources. If user demands on’

system resources become too great, system performance will become
unsatisfactory.

The primary factor limiting VAX/VMS performance 1is hardware
resources - especially physical memory and disk storage.
Hardware resources that are inadequate for the workload generally

provide inadequate performance, regardless of any other efforts to
improve performance,

When VMS is Installed and started up for the first time, the
~system determines the amount of physical memory and disk storage

C.s#available. Then, it uses this information to compute sizes for

its data structures and work files that make effective use of
available: resources. If additional physical resources are added

to the system to improve 1its performance, you can have VM3
‘recompute these sizes to take advantage of the new resources,

The topic of system performance is covered 1in detail in
another course, VAX/VMS_ System Performance -Management.

\
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OBJECTIVES

A system manager must:
o Monitor the system to isolate a performance problem

o Modify system parameters to reflect a change 1is system
resources

RESOURCES

l. VAX/VMS Command Language User's Guide

2. VAX/VMS System Management and Operations Guide

3. VAX-1l Utilities Reference Manuéi

308
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- OVERVIEW
° System performance is determined by
- Hardwa;e resources
Physical memory
Disk storage
- Application design
- Sysﬁem performance management
System parameters tuning
¢ Duties of the system manager
- Isolate performance problems by monitoring

- Improve performance problems by modifying:

System resources

System parameters
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| MONITORING SYSTEM ACTIVITY

Overview

Table 9-1

System, Process, and Device Monitoring )

Information Displayed

Command or Utility )

General System Information

Overview of the processes
en the system

Overview of print queues
Overview of batch gueues

Overview of mounted dlisk
and tape volumes

Overview of system
memory resources

Demands on system
resources

Specific Information
{Process or Device)

Interactive users,
terminal codes, and
process IDs

Information on
what a process is
currently doing

Information on
what a process ls
allowed to do

Information on
how much disk space a
user Is allowed

Information on
devices and volumes

% SHOW SYSTEM

$ SHOW QUEUE/DEVICES/ALL )

$ SHOW QUEUE/BATCH/ALL .

$ SHOW DEVICES/MOUNTED
$ SHOW MEMORY

$ MONITOR )

$ SHOW USERS
$ SHOW PROCESS/CONTINUOUS
$ RUN SYSSSYSTEM:AUTHORIZE

RUN SYSSSYSTEM:DISKQUOTA !
SHOW QUOTA/USER={ulc]

Uy

$ SHOW DEVICE device
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Monitoring Active Processes,
e SHOW SYSTEM
® Process scheduling states
. = Current process
- Process in wait states
Computable processes

Other processes

311



VAX/VHS

Fid

00010000
00010001
000FO001E
002A0023
001B00O2Z?
60340036
00020038
00010039
OORFOO3C
00010030
0001003F
00010040
00010041
00010042
00020043

Frocesses on

Process Name

PERFORMANCE

9~MAR-1981 17:40:50.05

UIC State Pri Dir, 1/0

NULL 000,000 COM
SWAPPER 000,000 HIE
FRIEDMAN 363,002 LEF
MARSH 363,010 CUR
TOWLE 363,020 LEF
MASOKS 363,005 LEF
REMACF 001,003 HIE
NETACP 001,004 HIE
NATASHA 364,010 CEF .
FRTSYMB2 001,004 HIN
ERRFMT 001,006 HIE
oFcaoM 001,004 LEF
Jos_conTroL @ 001,004 HIB
DEAOACE 001,003 HIH
FRTSYMEL 001,004 HIE
Example 9-~1

The numbers in Table 9-2

0

0
297
2180
144
29

11874

1891
1340
458
4543
179208
3453

[ .
OOMOYNODOLDOCOD YOO

Qutput from the SHOW

NOTE

numbered lines in Example 9-1.

312

correspond

CFU

11:08:14.8%9 -
00:02:45.465
00301:12,%0
00:103:27.48
00300318.17
00:00:02.37
003107:12,45
00111:333.65
00:100:00,07
00:03:57.92
00:00:1146.15
00:00:05.32
00:01:08.37
01:25150.87
00:07:36.,01

Urtime

4 03134142

PaSE_flts Ph.Mem

0o 0
0 ¢
7384 44
29011 104
2254 47
418 128
16 30
193528 120
23 g2
27 446 §
30 22
34 42
47 130
130922 225
45 44 S

SYSTEM Command

to

the
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Table 9-2 System States

Name of State : Probably Possible Definition

and Abbreviation OK oK " Problem of State

1 Computable Available to use

coM/COMO X the processor

4 Common Event Flag Waliting for

CEF/CEFO something to
X happen

* Collided Page Waiting for the

coLP X system

2 cCurrent Executing on

CUR X the processor
* Free Page Wait walting for
FPG X physical memory
3 Lecal Event Flag waiting for
LEF/LEFO something to
X happen
5 Hibernate Intentionatly
HIB/HIBO X doing nothing**
*  Mutex/Misc waiting for a
Resource MWAIT X resource
* Suspended: Intentionally
SUsSP/SUL PO X doing nothing***
* Page Fault Walt walting for the
PFW X system

* No example of thls state is In Example 9-1.

* This state Is normally used by system processes when they
have no task to perform. This means that- they are available
when needed, but are not competing with computable processes
for the processor.

Ty

This state should be used for short periods only.
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Monitoring System Processes

Table 9-31 Definition of System Processes

Bystem Normal

Process State (s8) Purpose

NULL comM Keeps the CPU busy when no other
processes are computable,

SWAPPER HIB,COM Transfers processes between
physical memory and disk.

ERRFMT HIB,COM Records device errors in a flile
on the system disk.

J XXXACP HIB,COM Manages transmission of data to
and from disks, tapes, and inter-
connected computers,

PRTSYMBn HIB,COM Prints flles on line printers,

0PCOM HIB ,CCM Transmits and records user
requests and aperator replies.

JOB_CONTROL HIB,COM Manages print jobs, batch jobs,

interactive processes, and process.
accounting.
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Table 9-4 Results of System Process Deletion

System

Process Result of Process Deletlon

SWAPPER Cannot be deleted

ERRFMT No device errors logged*

XXxACP System slows down, possibly Staps
completely

OPCOM ‘Mo user/operator communication®

JoB_CONTROL Users cannot log In and queues do not
function*

PRTSYMBN Printers may not print

NULL Cannot be deleted

* To restart the ERRFMT, OPCOM, or JOB CONTROL process,

log 1in

STARTUP.COM,

SYSTEM and run the command procedure

shown below. Instead of process—image,

type elither ERRFMT, OPCOM, or .JOBCTL.

$ AS5YSSSYSTEM:STARTUP process-image
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Obtaining Information About a Device

o SHOW DEVICES

Table 9-5 SHOW DEVICES Cormmand

Information
Displayed

Command

List of all devices
on the system

Amount . of unusecd
space an a mounted
disk volume

Characteristics or
error count on a
specific device

Owner of an allocated
device

Names of all open
files on a veolume

$ SHOW DEVICES

$ SHOW DEVICES/MOUNTED

$ SHOW DEVICES dev lces-name

$ SHOW DEVICES/FULL device-name

‘S SHOW DEVICES/FILES device~name

316



PERFORMANCE

Monitoring Memory Resources

e System - performance strongly dependent on amount of

physical memory

e SHOW MEMORY

Sustem Memory Resources on

23-MAR-1982

15:153:10.83

Fhuysical Memory Usade (rades)! Total Free In Use Modified
Main Memory (4,00Mb) B192 4524 3631 17
Slot Usade (slots): Total Free FResident Swarrer
Process Entry Slots 75 53 22 0.
Balance Set Slots 70 S0 20 0
Fived-size Fool Areas (rackets): TYotal " Free In Use Size
Small Facket (SEP) List 272 [-Y-} 206 24
I1/0 Reauest Facket (IRF) List 300 2184 114 160
" Larde Facket (LRFP) List 13 7 é 640
Iynamic Memory Usade (butes)! Total Free In Use Largest
Nonraded Dynamic Memory 179712 27504 82208 P6960
Faded Dunamic Hemory 85534 45312 20224 45232
Foaging File Usade (rades)! free In Use Total
DRAOILSYSO.SYSEXEISWAFFILE.SYS 11352 1448 15000
BBAOILSYSO.SYSEXEIPAGEFILE,.SYS 28870 1130 30000

0f the rhvysical rades in wuser 1303 rades are rermanently allocated to VMS.

Example 9-2
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Monitoring Print and Batch Queues
e SHOW QUEUE/DEVICES/ALL

'® SHOW QUEUE/BATCH/ALL
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MONITOR Utility

e MONITOR class-name/class-name-qualifier [,...)

Table 9-6 MONITOR Class Mames

-

Ld

Ry

Class Description

Class Name

scheduler states

DECnet-VAX statlstics DECNET
Flle system ACP statistics FCP
- System 1/0 statistics I0

Lock management statistlcs LOCK

Time spent in each of the processcr modes MODES
Page managcment statistics PAGE
Statistics on space allocation In the POOL
nonpaged dynamic pool

Statistics on all processes PROCESSES
Numbher of processes In each of the STATES

Table 9-7 MONITOR PROCESSES Class Qualifiers

<Quallfier Description Qualifier

Show the top buffer I/0 users /TOPBIO

Show the top CPU users /TOPCPRU

Sﬁow the.top direc£ 1/0 users /TOPDIO

Show the top page fault users /TOPFAULT .
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Unlike most utilitlies that display system information,
MONITOR can: :

e Display several classes of information alternately
¢ Summarize statistics over a long period of time
o Record information in a disk file

e Play back information that it has recorded

320
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ERPs Left
IRFs Left

LRFs Left

Total Srace Left
Hole% In Pool
Lardest ﬁlock
Smallest Black

Blocks LE 32 Eytes

Example 9-3

PERFORMANCE

VAX/UMS Monitor Utility .
NONFAGED POOL STATISTICS -
19-HAR-1982

15355144

CUR AVG MIN
48,00 56.72 8,00
151.00 163,61 140,00
31,00 30.89 27,00
27216.00 28031.91 25632.00
16,00 15.51 13.00
25536,00 26533.13  24512.00
16,00 16.60 16.00
5.00 4.47 3,00

HAX
?9.00

11,00
31.00

295346.00
19.00
27344.00
16.00

7.00

MONITOR Screen Display of the POOL Class

NOTE

Each - value updated every few seconds,

© 321



PERFORMANCE

VAX/VHS Monitor Utility
TOFP CPU TIHME PROCESSES
24-MAR-1782
10211843

0 25 50 75 100
. T T P R
[000,0001 HULL b6  KRXEKKRXARERKXRREEREK KKK KK
! r ! [ |
[011,2101 LUCAS 16  KEAXXX

| i | | I
CO11,1301 HOUSSELL 4 x

(011,0101 BUFORLD 3 x

I | 1 ! |
C000,0001 SWAFFEK I x

1 | | | !
C001,0031 DRAOACF 1

[021s111] KERMIT

Example 9-4 MONITOR PROCESSES/TOPCPU Screen Display

NOTE
Bar graph updated every few seconds.
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Information on a Specific Process
e SHOW PROCESS/CONTINUOUS [/ID=p?oc-id] (proc-name]
o SHOW PROCESS/C'ON'TINUOUS/ID=pr6cess_id |
- Requirement: WORLD Privilege

L - Exit: "Ell‘

FProcess MARSH

State, CUR Working Set 125

Cur/base priority &/4 Virtual Fades et

Uic _ £360,0102 CFU Time 0:01145.75

FI1D 00240023 Direct I/0 25

Stored FC 80000328 Buffered I1/0 330

Stored FPSL 03C00000 Fade Faults 534

Stored SF 7FFC77D4 " Event flass CC000013
80000000

SYS$SYSROOT:C(SYSEXEISHOW.EXEsL

Example 9-5 OQutput from SHOW PROCESS/CONTINUOUS
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Interactive Users

' ® SHOW USERS

VAX/VUMS Interactive Users ~ Total = 5

; ’ 26-MAY-1981 146313:26.29

TTAL:
TTAG:
TTAZ
TTE3!?
TTEA!

Example 9-6

MARSH
FRIEDMAN
TOWLE
MASORS
NATASHA

Output from SHOW USERS
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IMPROVING SYSTEM PERFORMANCE

Introduction

e Optimum system performance requires match of system
resources with:

- ©Size of VMS data structﬁres
- Number of installed image files
- Size of system files
¢ System files (sizes customized at system installétion)
- .Paging file

- Swépping filie

- Dump file
Table 9-8 System FPiles

File Flle Specification Function

Paging flle  SYSSSYSTEM: PAGEFILE.SYS Used by VMS to create and manage
virtual memory .

Swapping file SYSSSYSTEM:SWAPFILE,.SYS* Used by VMS to manage physical

. memory use

Dump file ’ SYSSSYSTEM:SYSDUMP,DMP Used by VMS to save a copy of
physical memory when the system
falls

*If the storage capaclty of the system disk Is less than 25,080 blocks, the file
sBpecification Is SYSSSYSTEM:SWAPFILEL.SYS.
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Change in physical resources should be accompanied by
change in: :

- ©System parameters
- File sizes
Tools to use

- SYS$UPDATE:AUTOGEN.COM - Command procedure
(recommended method)

Determines hardware resources
Performs computations
‘Changes system parameters
Creates list of image fiies to install
Creates new system files
- SYS$SYSTEM:SYSGEN.EXE —_Utility
Changes system parameters
Creates new system fi;es
~ SYSBOOT - Converéational start-up ﬁtility

" Changes system parameters
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~ Recontiguring the System with AUTOGEN
e Running AUTOGEN

~ When system physical resources change

Table 9-9 Running AUTOGEN When System Physical Resources Change

Action . AUTOGEN Function
Gtep 1: Log in, using the user name SYSTEM.
" Step 2: $ SET DEFAULT SYSS$UPDATE
Step 3: - $ @AUTOGEN CONFIG Determines hardware }esources,

records results in
SYSSSYSTEM:CONFIG.DAT.

Step 4: $ BAUTOGEN GENPAR . Uses CONFIG,DAT to gencrate
certain system parameter values,
records results in .
BYSSSYSTEM: PARMMS.DAT. This ASCII
file can be edited to set the values
of system parameters and sizes of
system flles manually.

Step 5: $ €AUTOGEN ‘ Uses PARAMS.DAT to compute values
) for system parameters, records the
results-in SYSSSYSTEM:AUTOGEN, PAR
and In VMS executive image
SYSSSYSTEM:SYS.EXE. . Also, uses
" PARAMS,DAT to compute sizes of

or ‘ _ ‘ system files, creates them,

$ @AUTOGEN SHUTDOWN ' Also shuts down system for manual
restart.

or

§ @AUTOGEN REBOOT Also shuts down system for automatic:
restart.
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manually

Table 9-18

To specify a system parameter ‘value or file size

Running AUTOGEN to Speclify a System Parameter

Value or File Size Manually

Action

Comments

Step 1:

Step 2:

Step 3:

Log in, using the user name SYSTEM,
Edit the fi{le SYSSSYSTEM: PARAMS. DAT

to specify the system parameter
value or system flle size.

$ @SYSSUPDATE:AUTOGEN

or
$ @SYSSUPDATE:AUTOGEN SHUTDOWN
or

S @SYSSUPDATE:AUTOGEN REBOOT

Parameter values appear as the full
name of the parameter followed by
an equal sign and the value of the
parameter, File slzes are specified
in blocks, using the keywords
PAGEFILE, SWAPFILE, and DUMPFILE,

AUTOGEN uses PARAMS.DAT tg compute
values for system parometers,
records the results in

SYSSSYSTEM: AUTOGEN, PAR and
SYSSSYSTEM:SYS.EXE. Also uses
PARAMS.DAT to compute sSizes of
system files, creates them,

Alse shuts down system for manual
restart.

Also shuts down system for. automatic
restart,
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.t

" Reconfiguring the System with SYSGEN
l ‘?;fo Use sféGEN to: , _ |
- . Specify altérhate system étart-upffile or UAF
'—.- Back up system parameters in parameter file
- Perform'functions not available from AUTOGEN
® System parameters
| . = Current.
- = Active
- Dynamic

@ Principal SYSGEN commands and functions in Table 9-11
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" Performance Tuﬁing.

@ Memory
~ Add more memory

~ Use shared code

- =  Invoke automatic working  set . . adjustment

interactive processes
- Use Batch streams for large/slow jobs ' -
e CPU | |
- Process CPU utilization is.a function of:
v . User code
- Run-time library
" System procedures
System-dverhead {most responsive .to-tuning)-
Page .faults
ACP I/0
Swapping

hUhnecessary" 1/0 .
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. e -I/0 Subsystems

- .Share code to reduce paging and swapping I/0
- Use load balancing

Place 'system and  user files on separate
disks/controllers R :

C - Acés

One FILES-11 ACP per éystem ekcept for.'very_'slow
‘devices ' e ‘
UseiACP‘cthing‘

Bit map blocks

File headers

‘Directory blocks

File IDs

Extend blocks

Quota file blocks

- Fiie access

Use contiguous files to- reduce ACP window  turning
(BACKUP/IMAGE)

Use multi-block I/0 to reduce RMS'operations

Use -multi—buffer ISAM  I/0  to overlap . I/0
operations '
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