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STUDENT GUIDE 

COURSE DESCRIPTION 

The VAX/VMS System Management course .. 'is designed for students 
who opera te 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 

• VAX/VMS Utilities and Commands course 

COURSE GOALS. 

• Install and update VMS and typical layered products on 
standard configurations 

• Set up user authorization and accounting files 
procedures 

• Set up queue and device characteristics 

• Perform file back-up and restore operations 

• Respond to user requests for operator assistance 

and 

• Identify potential system problems (hardware or software) 
by examining error log files 

• Write and submit Software Performance Reports (SPRs) 

• Monitor system activity and ensure satisfactory system 
performance 
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STUDENT GUIDE . 

COURSE ORGANIZATION 

This course is divided 
module covers a skill or 
fulfill the course goals. 

into units, called modules. Each 
related group of skills required to 

In this téxtbook, each module consists of: 

• An introduction to the subject matter of the module. 
. 

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

• A list of resources, the manuals you ne.ed to study the 
module. Sorne of these manuals are included with your 
course materials. Others may be available for reference 
in your classroom or lab. 

• The text of each module, which includes outlines, 
figures, and examples. 

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

tables, 

contains 

This course textbook is designed for use in a lecture 
classroom. Your instructor will follow its 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 sur.rounding 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 ~he 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. Befare learning a module, 
you should master all its prerequisite mbdules. These 
prerequisites are below the ~elected module in the course map and 
are connected to it by a chain of upward-pointing arrows. 

Th1s material can 
ways. By providing 
instructor may choose 
the one in the course 

be effectively presented in many different 
prerequisite information as needed, your 

to use a module organization different from 
map. 
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STUDENT GUIDE 

RESOURCES 

Sorne 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: 

l. VAX/VMS System Management ·and Operations Guide 

2. VAX-11 Utilities Reference Manual 

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

l. VAX/VMS Relea se Notes 

2. VAX/VMS UETP User's Guide 

3. VAX-11/780 Software Installation Guide 

4. VAX-11/750 Software Installation Guide 

5. VAX-11/730 Software Installation Guide 

6. VAX-11/782 Uscr'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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STUDENT GUIDE 

VAX/VMS CURRICULUM 

VAX/VMS 
DEVICE DRIVER 

LEC/LAB " 

VAX/VMS VAX/VMS 
DECNET USER OPEAATING SYSTEM INTERNALS 

LEC/LAS LEC/LAB 

PAOGRAMMING VMS IN PAOGf<AMMING VMS IN 
VAX·11 OASIC VAX-11 COBOL 

LEC/L/10 OR SPI LEC/LABOR SPI 

PAOGRAMMING VMS 
OPEfiATING SYSTEM lNUEPENDENT 

PROGRAMMtNG LANGUAG(S 
IN DSM BASI C/F O R T R IIN/C 000 L 

SPI LEC OA SPI 

VAX/VMS VAX/VMS 
"SYSTEM MANAGEMENT - UTILITIES ANO COMMANDS 

LEC/L/10 LEC/LA O OR SPI 

V AX/VMS OPE AA TOA 

LEC/LAB OA SPI 

KEY 

LEC • LECTURE 
LEC/LAB • LECTURE AND L/18 
SPI • SELF-PACED INSTRUCTION 
A/V • AUDIOVISUAL INSTAUCTION 
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DESIGN OF APPLICATIONS 
UNDEA VAX/VMS 

SEMINAA 

PAOGRIIMMING VMS IN 
VIIX·11 FORTfliiN/MACHO 

LECILAO OR SPI -
ASSEMBL Y LIINGU/IGE 

I'ROGfl/IMMING IN VAX·11 MIICflO 

LEC 

VAX·11 
INSTAUCTION SET 

A !V 

VAX-11 CONCEPTS 

A/V OA LEC 
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HARDWARE AND SOFTWARE CONFIGURATION 

INTRODUCTION 

As system manager, you should be familiar wlth 
hardware and VMS software. This knowledge will 
understanding the capability of your current system 
for its future expansion. 

available VAX 
be of value in· 

and plann i ng 

The official document describing the hardware, operating 
system software, and optional software supported by the VMS 
operating system is the Software Product Description (SPD) foj the 
VAX/VMS operating system. This document is reissued with each 
update bf VMS. The information in this module corresponds to the 
SPD for VAX/VMS Version 3.0. Your instructor may provide you with 
additional information from a more recent SPD. 

OBJECTIVES 

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

• Types of hardware supported by VMS 

• Types of software supported by VMS 

RESOURCES 

l. VAX/VMS Software Product Description 
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HARDWARE AND SOFTWARE CONFIGURATION 

THEUSEREN~RONMENT 

n--- 1 

1 ~,/1 ' 

1 r:1r~: 
'1- líi •1} . i 

111 \'- " . 
' - 1 ~J i 
UUUUUlftlllllllllllllll~ i 
1111UIUIWIIDU1malllll 

PEAIPHEAAL 
DE VICES 

TERMINAL 

DCL 
COMMANO 
LANGUAGE > 
INTERPRETER ' 

Figu~e 1-1 T~e Use~ Envi~onment 
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HARDWARE ANO SOFTWARE CONFIGURATION . 

USERHARDWAREENVIRONMENT 

• Central Processing Unit (CPU) 

• The Console Subsystem 

Operator's console 

Console storage device 

• The Main Memory Subsystem 

Battery backup 

• 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-11/73~ 

• Communications 

Dial-in phone lines 

Processor-to-processor communication link 
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HARDWARE AND SOFTWARE CONFIGURATION 

FP730 1 
" 

CONSOLE VAX-11/730 

SUBSYSTEM CPU MEMORY 
1 MbMIN 

RE MOTE 5Mb MAX 
DIAGNOSIS 

7 IDC T 1/0 ADAPTER 

(/) 

::> .UNIBUS aJ 

z 1.35 Mu/SEC 
::> 

'1 7 

1 STANDARD 

Figure 1-2 VAX-11/73~ Hardware Configuration 

CONSOLE 
SUBSYSTEM 

RE MOTE 
DIAGNOSIS 

f 

FP750 1 ucs 

VAX-11/750 CPU MEMOilY 

1Mb MIN 
8Mb MAX 

CACHE 
1/0 ADAPTEilS 
MAX 1/0 RATE: 5 MI>/SEC 

UNIBUS 
1.35 Mb/SEC 

v 
1 STANDARD 
1 OPTIONAL 

. 

MASS BUS 
b/SEC 2.3 M 

30PTIONAL 
(WITH SECOND 
UNIBUS, 2 OPTIONALI 

TK·7004 

Figure 1-3 VAX-11/75~ Hardware Configuration 
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CONSOLE 
SUBSY~TEM 

RE MOTE 
DIAGNOSIS 

f 

HARDWARE ANO SOFTWARE CONFIGURATION 

FP 780 T ucs 

VAX-11/780 
CPU MEMO AY ME MOR Y MULTIPORT MULTIPORT 

MEMORY MEMORY 

1Mb MIN 256 Kb MIN 256 Kh MIN 256 Kb MIN 

CACHE 
4Mb MAX 4Mb rvv'\X 2Mb MAX 2Mb MAX 

1/0 AOAPTEHS 
MAX 1/0 RATE: 13.3 Mh/SEC (WITH 2 MEMORY CONTROLLERSI 

UNIBUS 
1.35 Mb/SEC 

~ 7 
1 STANDARD 
3 OPTIONAL 

MASSBUS 
2.3 Mb/SEC 

... 7 

4 OPTIONAL 

DR780 
6.67 Mb/SEC 

~ 7 
1 OPTIONAL 

TIC·7000 

Figure 1-4 VAX-11/780 Hardware Configuration 

CONSOLE 
SUBSYSTEM 

FP780 
CPU 

MEMORY l ucs 
256 Kb . 

CONSOLE 
SUBSYSTEM 

FP780 

CPU 
MULTIPOAT MEMOf1Y MEMOAY 1 MbMIN ucs 

8Mb MAX 256 Kb 

1 1 1/0 ADAPTERS 

"' ::;¡ 

"' z 
::;¡ 

... 7 
1 STANDARD 
30PTIONAL 

"' ::;¡ 

"' :2 .. 
::< 

• 7 
4 OPTIONAL 

TK-6243 

Figure 1-5 VAX-11/782 Hardware Configurat!on 
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HARDWARE ANO SOFTWARE CONFIGURATION 

USER SOFTWARE ENVIRONMENT 

Major Software Components 

• VMS Operating System 

Controls peripheral devices 

Manages user processes 

• 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 

e 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-11 Linker 

VAX-11 Symbolic Debugger 

VAX-11 Librarían 

VAX-11 System Librarles 

17 



HARDWARE AND SOFTWARE CONFIGURATION· 

Other Software Components 

• Word Processing Tools 

Interactive Text Editors 

RUNOFF Text Formatter 

SLP Batch Text Editor 

e Volume Manipulation Tools 

INITIALIZE Utility 

MOUNT Utility 

BACKUP Utility 

Volume Verification Utility 

• Other Utilities 

File Sorting and Merging Utility 

Informational Utilities 

Personal Mail Utility 

Telephone Utility 

Text String Search Utility 
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HARDWARE ANO SOFTWARE CONFIGURATION 

Optional Software Products 

• Information Management Tools 

Data Base Management Services (DBMS) 

DATATRIEVE 

Common Data Dictionary (CDD) 

Forms Management Services (FMS) 

• Programming Languages 

• 

• 

BASIC 

BLISS 

e 

COBOL 

CORAL-66 

DI BOL 

DIGITAL Standard MUMPS (DSM) 

FORTRAN 

PASCAL 

PL/1 

Communication Packages 

DECnet/VAX 

VAX-11 278~/378~ Protocol Emulator 

VAX-11 3271 Terminal Emulator 

VAX-11 MUX2~~ T~rminal Emulator 

DX/VMS 

Application Management Tools 

DECCMS 
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HARDWARE ANO SOFT.WARE CONFIGURATION 

Toble 1-1 Disk Campar 1 son Chllrt 

Average Peak 
Controller MB/ Orives/ lllledla Access Transfer 

Model Interface Orive Control lec "i'ype Timc(msec) (MB/nec) 

RP07 MASSBUS 516 e DISK PACK 31. 3 1.3/2.2* 
RM05 MAS S BUS 256 e DISK PACK 38. 3 1.2 
RP06 MASSB US 176 8 DISK PACK 3e. 3 .e06 
RM80 MASSRIS 124 e FIXED 33. 3 1.2 
RM03 MASSBUS 67 e DISK PACK 38.3 1.2 
RK07 UN I RUS 28 8 CARTRDIGE 49 .53e 
RL02 UNWUS/IDC 10.4 4 CARTRIDGE 67.5 .512 
RX02 UNIBUS 0. 5 2 DI5KETTE 2fí3 .062 

•tnterlcaved memory is requ i red for a transfer cate of 2. 2 MB/sec. 

Tt~blc 1-2 Tape Campar 1 non Chart 

Capaclty/ 
Control lec Number of Orives/ Dcn~ity Spced Re el 

Modcl Interface Trae k~; Control lec (UI'I) ( IPS) (MB) 

TU 58* UNIBUS N/A 2 800 30 .25 
TS11 UNIBUS 9 1 1600 45 32 
TE16 Ml\SSB US 9 e 800-1600 45 32 
TU4S MA.:.suu:-; 9 8 e00-1600 75 32 
TU77 MASSBUS 9 e e00-1600 125 32 
TU78 MASSOUS 9 e 1600-6250 12 5 . 145 

"The TU5e is treated 11 ke a disk by VAX/VMS. 
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Dual 
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YES 
YES 
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HARDWARE ANO SOFTWARE CONFIGURATION 

Tob1e ·1-3 Termln"'l ond Prlnter Comp"'rlson Chart 

Max. Prlnt 
Speed Number of Prlntlng Prl n t 1 ng Font Bldlrectlonal 

Model· (chor/sec) Columns Characters Type Slzes Prlnting 

Hardr:opy 
LII34/LA38 30 132* 96 9X7 4 NO 

Dot M a t r 1 x 

Lll120 180 132* 96 7X7 8 YES 
Dot Matrix 

Virlco 
VT100 1920 132* 94 9X7 4 N/11 

Dot Matrix 

Grophlng 
VT105•• 1920 132* 96 9X7 4 N/11 

Dot Matrix 

VT125 1920 132* 96 9X7 4 N/11 
GIGI*• Dot Matrix 
VS11 

Llne 
Prlnters (llncs/mln) 

LP11-I\A 300 132 64 Band 1 N/A 
LP11-BA 300 132 64 Bnnd 1 N/1\ 

215 96 
LP11-CA 900 132 64 Impnc t 1 N/ A 
LP11-DA 6110 132 96 Impac t 1 N/1\ 
LPll-VI\ 300 132 64 Impnct 1 N/A 
LP11-WA 240 132 96 Impact 1 N/1\ 
LP11-YI\ 600 132 64 Impact 1 N/1\ 
LP11-ZI\ 436 132 96 Impact 1 N/A 

Prlnter/ 
Plotters 

LXYll*• 300 132 96 
170 Dot Matrlx 

LXY 21• • 600 132 96 
320 Dot Matrix 

• Number of columns varies with font size • 
•• Optlona1 plottlng/graphlng so(twarc availablc. 

21 



HARDWARE ANO SOFTWARE CONFIGURATION 

Teble 1-4 Card Reader Comparison Chart 

Speed 
Model (cords/mln) Card Size 

CR 11-A Jee se 
CRll-BC 6oe se 
CME11-KA 2se 4e;s~ 
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MANAGING SYSTEM USERS 

INTRODUCTION 

The resources of a single VAX/VMS system are limited. A 
given configuration 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 restriétions, you can promote 
fair and effective resource sharing. 

VMS also 
users and 
restrictions, 

restricts the ability of each user to affect 
to affect VMS itself. By controlling 
you can maintain system security. 

other 
these 

The principal methods available on VMS to regulate individual 
.processes are: 

• Priorlty 
·o Privileges 

• Li mi ts 

• Disk quotas 

• Protection 

• Access mode 

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

To define restrictions on individual user processes 
record system activity, you use VMS utilities and DCL 
that create and maintain the following files, discussed 
module: 

o User authorization file (SYS$SYSTEM:SYSUAF.DAT) 
o Quota files on disk volumes ([000000]QUOTA.SYS) 
o Login files (for example, SYS$MANAGER:SYLOGIN.COM) 
o Accounting file (SYS$MANAGER:ACCOUNTNG.DAT) 

. 25 
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OBJECTIVES @ 

® 
To share limtted system resources among users and processes, /~ 

a system manager must: V 

o Set up user authorization records, directories, and disk 
guatas 

o Collect accounting information 

o Restrict the abilities of certain users or applications 

o Respond to requests for operator assistance 

RESOURCES 

l. VAX/VMS Command Language User's Guide 

2. VAX/VMS System Management and Operations Guide 

3. VAX-11 Uti1ities Reference Manual 

26 
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MANAGING SYSTEM USERS 

MANAGING SYSTEM RESOURCES 

• 

• 

System resources 

Physical memory 

Disk storage 

Peripheral devices 

Must promote fair and effective resource sharing 

VMS enforces restrictions on .user's access 

System manager controls restrictions 

o Must maintain system security 

Restrict ability of one user to affect another 

Restrict user ability to affect VMS itself 

o Files defining user restrictions and recording system 
activity 

User authorization file 

SYS$SYSTEM:SYSUAF.DAT 

. Quota files on diik volumes 

( ~~~~~00]QUOTA.SYS 

Login files 

( for example, SYS$MANAGER:SYLOGIN.COM ) 

Accounting file 

(.SYS$MANAGER:ACCOUNTNG.DAT 

o Methods af regulating individual processes 

Priority 
Privileges 
Limits 
Disk quotas 
Protection 
Access mode 

27 
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Table 2-1 Methods of Regulating VMS Processes 

Resource or Ability 
Regulated 

Access to CPU 

Ability to affect other 
VMS users and to affect 
VMS !tsclf 

Abillty to use certatn 
system resourccs 

Ab!l!ty to store f!lcs 
on a disk volume · 

Method of 
Regulation 

Prlority 

Privileges 

Limlts 

Disk quotaz 

Comments 

• VMS uses process priority to schedule 
process execution. 

• Priority ranges from 0 (lowest) to 31 
(h!ghest). 

• Time5haring processes have priorities 
0-15. VMS can aut~matically adjust the 
prlorities of time~harínq processes to 
promete greater CPU sl1aring. 

• Real-time proce!;nes have priorities 
16-31. VMS docs not automatically 
adjust thc prioritics of real-time 
processes. 

• . In many cases, exercising a privilege 
results In thc u~e of physical memory or 
other.systcm rcsourccs. 

• Therc is no rcstriction on the number of 
time~ a procc~s can cxcrci~c a 
pr i Vi } CCJ C • 

• Limlt9 restrict thc amount o[ a system 
rcsourcc a procc9~ can use at a given 
t imc. 

• Limits are expre;,scd nUmcrically. 

• LÍmitR are also callcd quota;, in sorne 
documcntatlon. Do not confuse limits 
with disk quotas, dcscribed below. 

• Disk quot~s restrict the number·of 
block~ of storage a proccss can use on a 
vol ume. 

• Disk quotas are enforced volume by 
volumc, not device by dcvlce or systcm 
widc. 
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MANAGING SYSTEM USERS 

Table 2-1 Methods of Requlating VMS Processen (Cont) 

Resource or Ability 
Regulated 

Mcthod of 
Requlat1on 

Access to devlces, Protect1on 
volumes, and files on 
volumes; also, ability 
of processes to exchange 
1nformation and affect 
each other 

Ability to modify or 
delete ccrtain data 
structures, such as 
logical namcs 

Access mode 

Comments 

• Every process has a UIC. 

• Devices, volumes, files, and inter­
process communication structures have 
an owner UIC and a protection codeo 

• VMS protection is based on a comparison 
of·the process urc with the owner UIC 
and protection codc of thc protected 
structurc o 

• Data ztructures crcated at more powerful 
access modes can be used at lcss 
powerful acccss modes; howcver, they 
cannot be modificd or deleted at less 
powerful acccss modeso 

• The access modes are numbered from 0 
(most powerful) to 3 ( least powerful) o 

• The acccss modcs, and thc routincs that 
typically run in thcm, are: 

e J<erncl VMS kernel róutines 
1 Exccutivc RMS routincs 
2 Superv bJor DCL, MCR routines 
3 User U ser programs 

29 
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AUTHORIZING ANO MANAGING SYSTEM U SER S 

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 U~cr Rccords in thc User Authorization File 

Uscr Name {and Initlal 
Password) o( UAF Record 

+SYSTEST (UETP) 

+FIELD (SERVICE) 

•DEFAULT (USER) 

R~ason~ to Loq In With 
Thin U:Jcr N<1mc 

For software in:::;tall<Jtion, 
system boot~trappinq, and 
system problcm diaqno:Ji:; 

For runninq the User 
Environmcnt Test Package 
(UETP), which tc:::;ts VAX/VMS 
hardware and software 

For running hardware 
diagnostics 

Not possiblc to log in 
as DEFAULT 

Comment 

Do not lag in a:; SYSTEM for. 
routine !;ystem man~qement 
functionn. Therc are too many 
dangcrou:; privih:qes, particu-
l<lrly BXPA:;~;. Creatc a UJ\F 
rccorri with UIC [l,t1] and SETPRV, 
but without danqcrous privileges, 
to use for routine system 
managcmcnt functions. 

This record is U5Cd by the 
AUTIIOR I Z E command 1\DD to suppl y 
default valucs (or new UAF 
records. 

* Thcsc records are prcsent whencvcr a UAF 
renc1mcd. Thc password of DEFAULT cc1nnot 
you ctwngc thc pas~word of SYSTEM. 

is crcated. 
be chc1ngcd. 

Thcy cannot be removed or 
Systcm sccurity requires that 

+ These records are prc~•cnt in thc UAF that is distributcd with VMS. It is possible 
to rcmovc thcm, but it is not rccommcndcd. Systcm security requires that you changc 
the passwords of SYSTEST and FIELD. 
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MANAGING SYSTEM USERS 

• Fields in the UAF record 

0 Use rname: BROWN 0 Owner: HARY BROWN 
4)Account: GRP32 C)uiC: [0 11 • o 15 J 

0 CLI: DCL (l) LGICMD: 
0 [[tefault Device: DISKSUSER: 

Default Director~: [BROWNJ 
O tOsin Flass: 

[
P•·i~arY days: Han Tue Wed Thu Fri 

O Se canda ro,;~ da":Js: Sat S un 
No hourlY restrictions 

F'RCLtl; 2 PBYTLtl: O DIOLH; 
.CIJ) ASTLH: 10 WSDEFAULT: 150 FILLH: 

ENOLH: 10 WSOUOTA: 200 SHRFILLH: 

6 
6 

20 
o 

[

PRIO: 4 DYTLH: 4096 BIOLM: 

TOELH: 10 WSEXTENT: 500 CPU: no limit 
111\XJOI<S; O HAXACCT JOI<S; O PGFLOUOTA; 10000 

CD[Privileses: 
THf'HBX NETHBX 

Example 2-1 Sample UAF Record 
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F!eld 

U ser 
na me 

• 

Password 

UIC 

Owncr 

Default 
dircctory 

MANAGING SYSTEM USERS 

Certain fíclds usually unique to each user 

Table 2-3 Flelds in a UAF RecOrd Usually Unique to Each User 

Meaning 

Idcntifies user for whom VMS 
creates process. Typed in 
response to "Username:" 
prompt. 

Uscd to confirm identity of 
u ser. Typcd in response to 
•password:" prompt. 

Used to enforce protection 
of Oevices, volumes, and 
files. Also uscd to regulate 
ability of process to com­
munic,ltC with and affect 
other proCesse5, 

Used to record full name of 
user, for conventencc of 
syntem man~gor. Not u~ed 
by VMS. To allow spaces in 
name, plnce entire namc 
between quotation marks. 

Used by VM5 to est~bllsh 
both in1tlal dcfault devicc 
and ini.tial default directory. 

Note that lt is preferablc to 
idcntify the dcf~ult devicc by 
a loglcal name hased on the 
volume lahel (such as 
DISK$USER), not by a physical 
~evlce -n~me (such as DDA0:). 

AUTHORIZE Quallfler 

Nonc. Parametcr, 
not quallfier. 

/PASSWORD 

/UIC 

/OWNER 

/DEV!Cf: 
/DIRECTGHY 

32 

Key to Example 2-1 

1 

Not displayed, tó 
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 Usuall"y Common to Groups of Users 

Fleld 

Account 

CLI 

LGICMD 

Meaninq 

Used by ACCOUNTING utlllty 
to ldcnt 1 fy processes whose 
activltles are blllcd in 
common. 

Command languagc interprcter. 
Usually, OCL. 

. Uscr's login command file. 
Commands in this file are 
exccuted bc[orc the tJscr can 
issue comrnands lnterar.tively 
or throuqh a batch cornmand 
file, If th!o field !o left 
blank, VMS as~ume~• that thc 
f lle name of thc lag in commilnd 
file 1::> LOGIN, locatcd in thc 
default directory. 

Privlleqes Prlvilegcs to add to u::>er 
record or rcmove from u~cr 
record. 

Llmlts Limlts to record in user 
re e o rd. 

33 

AUTHORIZE Quallfler 

/ACCOUNT 

/CLI 

/LGICMD 

Key to 
Example 2-1 

3 

5 

6 

/PRIVILEGES 11 
This qualificr has a key­
word for each privilcqe. 
For example, GRPNAM (to 
add this privilcqe) and 
NOGRPNAM (to dclete it). 

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

10 
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Process lnteraction Controlled by UIC 

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

which 

Share access to files, volumes, and devices. 

Communicate interactively with one another 

Affect or control one another 

o For greater interaction, place users in same UIC group 

• 

• 

For greater 
groups 

protection, 

UIC groups 1 through 10 
system manager 

place users 

are reserved 

in different 

for VMS and 

Tnblc 2-5 Proccss Intcraction Controllcd by UIC 

Intcraction Avallablc Amony Proces5cs 
in the Same UIC Group Comrilent 

UIC 

the 

Sharinq files, volumes, tlnd dcvice!>, yct 
dcnyinq acccs~ to proccs~es in othcr groups 

Accompli~hed t1y scttinq the protec­
tion cedes of the files~ volumes, 
and devices. 

Communicating wlth cach other by means of 
structurcs thnt canriot be accessed by 
processes in othcr groups 

Affecting and controlling other proccsses 
in same UIC group 

34 

For example: · 

• Group logical namcs 
• Group mallbox loglcal names 
• Group qlob~l scction names 
• Common cvcnt flag clu~ters 
• Proccss namcs 

Requires GROUP privilegc. 
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MANAGING SYSTEM USERS 

Running the AUTHORIZE Utility 

e AUTHORIZE utility accesses User Authorization File 

'.,_; SYS$SYSTEM: SYSUAF. DAT 

\ ~) 

· • .. .i 

' ...... ~. 
-.t.' 

-, 

SYSHM MANAGER 

USEA AUTitOfU/ATION FIU::- ':-r-.--h~-----­
SVS$SVSllM<SYSUAF.DAT l 1 T -¡ / 

,~~~_'~·'7' .; ;._~~!-~ -~~""o:;~~j-;~1'._·.~:~F~?~~ 
.¡y ,, 
~~-

$ 
~ 

'<'. -i-'-: .~: •'"~li¡ ·-:::-. ;'>1;,t.~~"'~~;·t·/·-,:-~."·'io.~ 

USEA WITH USER NAMI: DA VIS 

Figure 2-1 

LRECOHD: USEA NAM( SMITH 

-RECORD: USEA NAME JONES 

RECORD: USER NAME DA VIS 

User Authorization File 

35 
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Table 2-6 Gettlng the AUTHOR!ZE Utlllty Started 

DCL Commandn Used 
to Run AUTHORIZE Comments 

Step 1: S SET urc [1,4] 

Step 2: $ SET .DEFAULT SYSSSYSTEM 

Step 3: $ RUN AUTHORIZE 

• AUTHORIZE can: 

This command requires CMKRNL privi·Iege. If the UIC 
of your interactive process is [1,4], this step is 
unnecessa r y. 

The AUTHORIZP. utility manaqes the file SYSUAF.DAT 
in your default device and directory. To affect 
SYS$SYSTF.M:SYSUAF.DAT, set your default to 
SYS $5 YSTEM. 

lf no SYSUAF •. DAT exists, AUTHORIZE asks whether you 
want to creatc a SYSUAF.DAT. If you answer "yes," 
it crcates onc. 

If you know SYS$SYSTEM:.SYSUAF.DAT really does 
exist, answer "no." Then: 

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

B) follow stcps 1-3 ag~in. 

Add user records 

Modify user records 

Remove user records 
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MANAGING SYSTEM USERS 

T~ble 2-7 .Hanaging the User Authorization File with the AUTHORIZE Utility 

Operation on the UAF 

Adding a new user record, taking 
all values not specificd by 
qualifiers from the DEFAULT 
record (If the /PASSWOHD qualifier 
is omittcd, the pas5word USER 
ls supplled.) 

Add ing a new u5er record, taking 
all values (except password) not 
spccificd by qualificrs from an 
existing user record (Thc pass­
word rnust ·be specified, even if 
it is to remain the same.) 

Modifying an cxisting uscr 
record 

Modifying all exi3ting user 
records · 

Modifying all existing uscr 
rccords with UICs in a 
particular group 

Renaming an cxistinq u~cr record 
(The pa55word must be ~;pccified, 

even if it i!.i to rcmain thc ::;r~me.) 

Modifying t~1c DEFAULT record 
(Thc qualificr /PA~~3WOI<D docs not 
afícct thc dcfault pa~sword, 
which is always USER.) 

Removing. an existing user record 

Command Format 

UAF>ADD new-user-name [/qualifier ••• ) 

UAF>COPY existlng-user-name ncw-user-name -
/PASSWORD•password [/quallfler ••• ] 

UAF>MODIFY existing-user-name /quallfier ( ••• ) 

UAF>MODIFY * /quallfler [ ••• ] 

UAF>MODIFY (group-number, *) /qualifier { ••• ) 

UAF~RENAME cxistlng-user-name new-user-name­
/PASSWORDgpr~ssword 

UAF>MODIFY DEFAULT /quallfler [ ••• ] 
or 
UAF>DEFAULT /qualiflcr [ ••• ] 

UAF>REMOVE cxisting-user-name 

• 
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• AUTHORIZE can display UAF records 

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

To dircct display: 

• To your terminal 

• To listing file 
SYSUAF. LIS 

To use display format: 

• Full 

• Br ie f 

To selcct and sort records 
by: 

• Us(.•r name 

• UIC 

Examplcs: 

UAF>SfiOW JONES 
UAF>LJST * 
UAF>SIIOW/BHIEF J* 
UAF>LJST/FULL (1,4] 
UAF>LIST [31,'] 

Command 

SHOW 

LIST 

Qualifier Parameter 

/FULL (default for SHOW) 

/BRIEF (default for LIST) 

38 

uscr-name (Wi ld carel 
characters * and ¡ 
are pcrmittcd.) 

(UIC] (Wild card 
charactcr *•is 
permitted for entire 
group or uscr 
number.) 
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Owner 

HARY BROWN 
JOHN BUFORD 

JACK DORSEY 

ALAN FRIEDHAN 
LIZ HELLER 
HERYL HLYNKA 
L1 Z HUNT 
FRED HARSH 
EHILIE HELVIN 
VIK HUIZNIKES 
JIH HILLER/TOH KIHBL 

KUAN OU 
ROCKY CARDALISCO 
CHARLOTTE SIGHON 
SYSTEH HANf1GER 
DEBBIE TOWLE 

MANAGING SYSTEM USERS 

UIC Account PriYH Pri Detault Directorw 

BROWN 
BUFORD 
DECNET 
DEFAULT 
DORSEY 
FIELD 
FRIEDHAN 
HELLER 
HLYNKA 
HUNT 
HARSit 
HELVIN 
HUIZNIEKS 
NETHGR 
OPER 
o u 
ROCKY 
SIGHON 
SYSTEH 
TOWLE 

. [01!.015] 
[011 t-010] 
[0~1·0011 
[01I,OOOJ 
[011•030] 
[00lr010J 
C01lr040J 
COllrllOJ 
[011rl20) 
(011rl40J 
C011r220] 
(01lr240] 
[01"1 '2~0] 
[013r002J 
[041r020J 
(01lr310] 
(01lr320J 
(01lr330J 
[00lr004J 
[Ollr340) 

GRP32 
CC3FS 

CC3F5 
CC3F5 

CC3F5 
CC3F5 
CC3F5 
CC3F5 
CCJFS 
CC3FS 
CC3F'5 

CCJF~ 

CC3F5 
CCJFS 
SYSTEH 
CC3F5 

Nor111al 
All 
Nor11al 
All 
A 11 
All 
All 
All 
Al! 
A 11 
All 
A 11 
All 
A 11 
All 
A 11 
A 11 
Al! 
A 11 
Al! 

4 DISKtUSER:CBROWNJ 
4 DISKtUSER!CBUFORDJ 
4 SYSSSYSROOT!(OECNETJ 
4 DISKtUSER:[COURSEJ 
4 DISKSUSER!CDORSEYJ 
4 DRAO:CSYSHAINTJ 
4 DISKtUSER:CFRIEDHANJ 
4 DISKtUSER:CHELLERJ 
4 9ISKSUSER!CHLYNKAJ. 
4 DISKSUSER!CHUNTJ 
4 DISKtUSER:CHARSHJ 
4 DISKtUSER:CHELVINJ 
4 DlSKSUSER!CHUIZNIEKSJ 
4 SYSSSYSDISK:CNETHGRJ 
4 SYSlSYSkOOT:COPERJ 
4 DISKtUSEk:COUJ 
4 DISKtUSER:CROCKYJ 
4 DISKtUSER:CSIGHONJ 
4 SYSSSYSROOT:CSYSHGRJ 
4 DISKtUSER:CTOULEJ 

Example 2-2 Sample Brief List of UAF Records 
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AUTHORIZE has HELP facility 

Table 2-9 Other AUTHORIZE Functions 

Operatlon Command Fo~mat 

Displaying information about· 
AUTHORIZE commands on your 
terminal 

Exiting from AUTHORIZE 

UAF>HELP [command [/qualifier!l 

UAF>EXIT 
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Customizing the User Environment 

e Define the user environment using system manager's login 
command procedures 

e Login command procedures are executed 
interactive process or batch job is created 

e How VMS finds these command procedures 

System logical name SYS$SYLOGIN 

Default user login file LOGIN.COM 

LGICMD field in each user's UAF record 
1 

e VMS login command sequence: 

each time 

If SYS$SYLOGIN is defined, execute command file it 
designa tes 

If LGICMD is not blank, execute command file it 
designa tes 

If LGICMD is blank, execute LOGIN.COM, if it exists in 
use~'s login default directory 
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• 

• Three common uses of login command procedure 

Personal login only 

System and personal login 

Captive login 

Tablc 2-10 Typical Login Command Proccdurcs 

Definition of System Loqical Namc 
Function of Login Command Files SYS$SYLOGIN and UAf' Record Ficld LGICMD 

Personal lag in onl y: Ea eh DCL u~er 
e reates thc file LOGIN.COM in his 
own login defoult dircctory to 
customi ze his own• envi ronmt!nt. 

Systcm and pe r !.:.onfl 1 1 oq 1 n: The 
systcm man<HJCC crr:atr!~> thr~ OCL 
command file SYS~MANAGEf~:SYf.OGIN.COM 

to cu.stornl zc a common u::er env 1 ronmcnt. 
In additlon, e;1ch DCL u:;cr ercat1~~; thc 
file LOGIN.COM in hi.G own loqin 
dcfault directory to cu:>tomizc hi!; 
own environmcnt. 

CAptivc login: Thr: :Jy:Jtcm mnnar]cr 
cr<.:atc::> il f ilc in the SYS~M/\N/\GER 
dircctOry, such a::; sv:;SMAN/I.GEH: 
CAPTIVLCOM, to cu:;tomize the uscr 
environmcnt an(i prcvcnt a tJ~er [rom 
chanqlnq it. Typic;,lly, tht~ command 
proc<.:dure ex a m lncs e.1ch DCL command 
typcd by thc U!:er, to decide whcther 
or not to ollow it to be cxectJtc(]. 
It ffi<1Y even implemcnt itn own prlvate 
commond lanquaqc. A captivc command 
procedure mu!)t contain a loop to 
prevcnt it from cxitinq, ,1nd thc FLAGS 
ficld of the U/I.F record mu~t =~pccify 
the CAPTIVE, DISCTLY, ,..,nd LOCKPWD 
flags. Thi::; Fl..J\GS ficld i::; mcntioncd 
in 1'ablc 2-11. 

SYSSLOGIN unrlefincd 
LGICMD undcfined 

SYSSSYLOGIN dcfincd as SYS~MANAGER:SYLOGIN 
LGICMD und,:Uned 

SYSSSYLOGIN dcfinition optional, affects 
captivc and nori-C<lptive u!a:c>. LGICMD 
dcfin<.:d .1!:> SY:i~Ml\N/I.GEH:C/\I'TIVE (or captive 
uscrs, and /FLAG::J .. CAPTIVE :;ct os well. 
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MANAGING SYSTEM USERS 

V • 'FIVERIFY<O>' 
SET NOCONTROL • Y 
SET NOON 

ISavu verification s~atu~. 
!Heke §ure lhat entire 
lco~eand ~rocedure execules. 

ENABLE <CTRLIT> HANDLING BY DCL 

SET CONTROL • T 

DEFINE SYHBOLS FOR COHHOHLY USED DCL COHHAHDS AHD IHSTALLED UTILITIES 

DISPLAY 'HOHITOR PROCESSITOPC' 
NCP •• 'tNCP' 
DHAIL .. 'tDHAIL' 
SPELL ~tSPELL' 

USERS •• 'SHOW USERS" 
ERASE .. 'S ERASE" 
BYE •• ''ERASE LOGOUT' 
IHFO 'SHOU PROCESS/CONTINUOUS" 
SUSPEND 'SET F'fWCESS/SUSf'EN[I' 
RESUHE . . 'SET PROCESS/R.ESUNE' 

DEFINE SYHBOLS FOR COHNONLY USED CONHAND PROCEDURES 

BATCH 
FORK 
CALC 
CHECKBLD 
CHECK IN 
CHECKOUT 
NO TICES 

.. .. 
•• 
•• 
•• 
•• 
• • 

'@SYStliBRAkY:BATCH' 
'@SYStLIBRARY:FORK' 
'@SYStliBRARY!CALC' 
'UWRKOt:CCHI:CKINJCI~I:CK~LD.' 

'@WRKDt![CtiECKINJCHECKIN" 
'9WRKDt!CCHECKINJCHECKOUT' 
'@SYStHANAGER:NOTICES' 

DEFINE SYHBOLS FOR COHHONLY USED NOTES FILES 

SYSNOTES 
NETNOTES 
CRASH 

.. 
•• 

'NOTES.SYStNOTES!SYSNOTES" 
'NOTES SYStNOTES!NETHOTES' 
'NOTES SYStNOTES:CRASH' 

FOR INTERACTIVE PROCESSES ONLYo DISPLAY CURRENT SYSTEH NOTICES 
FOR ALL PROCESSESo RESTORE ORIGINAL STATUS 

IF FIHODE<> ,EOS, 'INTERACTIVE' THEN TYPE SYSIHANAGER:NOTICE,TXT 
IF V TtiEN SET VERIFY !Restare verification 5\atus 
SET CONTROL a Y land <CTRL/Y) r~sPonseo 

EXIT 

Example 2-3 Typical SYLOGIN.COM Login Command Procedure 
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MANAGING SYSTEM USERS 

Restricting U ser Activity 

• Captive login . 

/FLAGS = (CAPTIVE, DISCTLY, LOCKPWD) 

• SYSTEM record 

/PFLAGS = (DISNETWORK, DISDIALUP) 

/SFLAGS = (DISNETWORK, DISDIALUP) 

o SYSTEST and FIELD records 

/FLAGS = DISUSER when not needed 

/FLAGS = NODISUSER when needed 

Table 2-11 Fields in a UAF Record Used to Enforce Additional Rc~trictiot1s 

Flcld 

LogIn flag s 

Prim<"~ry days 
Prlmary hours and flaqs 
Secondary hours and 
fl•gs 

Hcanlng 

Uncd to prevunt a uscr from 
ovcrridinq ccrtnin fiulr!s in 
the UAF record, such a5: 

• Ocfault CL! 
• Dcfault dcvice 

• Login command ·proccd u re 

Also, uscd to dlsablc thc 
'use of: 

• • 
SET PASSWORO 
<CTRL/Y> 

Used to divide thc day~ of. thc 
of thc week into two c<"tcgorics, 
primary and sccond.1ry. For each 
category, uscd to spccify: 

• llours· when allowcd to lag 
In 

• Whcthcr allowcd to lag in 
over dial-up linc 

AUTIIOHIZE 
Quali ficr 

/FLAG$ 

/PHJMEDAYS 
/PIIOUHS 
/PFLAG~i 
/SitOUHS 
/SFLIIGS 

• Whether allowed to loq in 
usinq S~T HOST from another 
network nade 

.44 

Key to 
Example 2-1 
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MANAGING SYSTEM USERS 

Managing Disk Volumes 

• Each user's UAF record logically defines 

Default device 

Default directory 

• AUTHORIZE puts values in UAF 

• CREATE/DIRECTORY DCL command 
default directory 

physically e reates the 

e DISKQUOTA utility limits 
available 

Creating a User File Directory 

amount of disk storage space 

Table 2-12 Creatinq a User•s Dcfault Dlrcctory or Other UFO 

Steps ln Crcating a UFO 

Step 1: $ SHOW OEVICE volume-log-namc 

Step 2: If the desircd volume is not 
mountcd, mount it and rcturn 
to step l. 

Step 3: $ SET DEFAULT volume-log-name 

Step 4: $ CREATE/DIRECTORY -
$_/OWNER=[u!c] [ufd-namc] 

45 

Comments 

Rcad the information di~playcd by this 
command to find out whcthcr thc volumc on 
which the dircctory is to be created is 
mountcd. 

Although thc SHOW DEVICE command accepts a 
phy5ical dcvicc n~mc, it is prcfcrablc to 
use a logical name to rcfer to the volume. 
For examplc, if thc label of the dcsircd 
volume is USER, thc volumc logical namc 
OISK$USER can be used. This logical name is 
creatcd by the DCL command MOUNT. 

See Module 4 of this coursc for instruc­
tions on how to mount a volumc. 

This command selccts thc dcsired volume for 
the command in 5tcp 4. 

Thc UIC supplied with the /OWNER qualificr 
should be thc user's own urc, as recorded i~ 
the UAF. A u ser should al ways own hi s own 
UFD. The /OWNER qualificr requires SYSPHV. 
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MANAGING SYSTEM USERS 

USER FILE DIRECTOR! ES 

MASTER FILE DIREC:TORY 
{OOOOOO)OOOOOO.DIR 

{000000) SMIT\1.01 H --f~--+---­
.---... ( 000000) JO N E~. D 1 fl --l•;:--..,__ _ _r_ __ ..-

USEfl FILE 
{JONES)RESULTS.OAT-~·~1------

USER WITH USER FILE OIRECTORY {JONES) 

Figure 2-2 User File Directory 
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MANAGING SYSTEM USERS 

Regulating Disk Usage 

• Volume quota file [000000]QUOTA.SYS 

e One record for each UIC allowe·d to store files on a volume 

• DISKQUOTA utility manages quota file records 

• Fields in a quota file record 

UIC 

Usage 

Quota 

Overdraft 

Table 2-13 Fields in a Quota File Record 

Fleld 

UIC 

Meanlng 

Idcntifie~ the U!>CC who i~i 
pcrmittcd to u~e thc volume. 
Note that f1lc5 are ownc(J by UIC5, 
not U!>CC Or1me!3. When yo u lag in, 
VMS u~cs your UAF record to 
determine your UIC. 

·Usagc Records the number of block3 
of storage owned by this urc. 

Ouota Oeterminc5 the numbcr of blocks 
of storaqc thls UIC can own 
befare VMS refuses to creatc 
new ~ilcs. 

Ovcrdraft Determines the numbcr of blocks 
abovc tt1c quota this UIC can 
own befare VMS rcfuscs to creatc 
ncw files and cxtcnd cxisting 
files, 

47 

OISKQUOTA Qualificr 

Nene. Par~mctcr, not qualifi~r. 

Nonc. MJintaincd by· VMS, not 
entcred by sy5tcm manager. 

/PERMOUOTA 

/OVERDRAFT 



MANAGING SYSTEM USERS 

UIC Usase Permanent Ouota ov .. rdraft Li Id t 

[000000.000000] o 1000 200 
[000001.000004] 88535 100000 200 
[000011.000140] 6496 10000 200 
[000011 .000240] 6677 10000 200 
[ 000011 '0000 1 o] 2846 20000 200 
[000011.000030] 3231 10000 200 
[000011.000040] 3401 10000 200 
[000011.000110] 6837 10000 200 
[000011.000120] 3237 10000 200 
[000011.0002:>0] 9049 10000 200 
['000011.000310] 2051 10000 200 
[000011.000320] 8443 10000 200 
[000011.000330] 1497 10000 200 
[000011.000340] 5087 10000 200 
[000011·000220] 10883 20000 200 
[000011.00001:>] 20 500 100 
[000041.000020] 47 1000 200 
[000051,000001] 60 1000 200 

Example 2'-4 Sample List o E Volume Quota File Records 

. ··"'¡ 
j 
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MANAGING SYSTEM USERS 

Running the DISKQUOTA Utility 

• The DISKQUOTA utility accesses volume quota file 
[~~~~~~]QUOTA.SYS 

SYSHM MANAGER 

USEA WITH UIC ]20,1] 

VOLUMf. OUOTA FILE 
IOOOOOOJUUO 1 A.~Y~ 

. UIC (11,1] 

UIC 111,1] 

1---- RECORD: UIC 120,1 J 

Figure 2-3 Volume Quota File 
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MANAGING SYSTEM USERS 

• DISKQUOTA can: 

Add UIC records 

Módify UIC records 

Remove UIC records 

• QUOTA.SYS must be contiguous 

Tablc 2-1· Gettlng thc DISKQUOTA Utlllty Started 

Commands Commcnts 

Step 1: $ SET UIC (1,4] This command rcquires CMKRNL· privilege. If thc 
UIC of your 1nteractivc procer>s is (1,4], this 
stcp is unneccssary. 

Step 2r: $ RUN SYS$SYSTEM: DISKQUOTA 

.Stcp 3: DISKQ>USE volume For "volume" you can specify elther the dcvice on 
which the volumc is mountcd (~uct1 a!; DBA0:) or a 
logical nnme for that duvícc (such as DISK$USEI~). 
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MANAGING SYSTEM. USERS 

Tablc 2-15 Managlng Indiv'idual Records in the Volume Quota File 
wlth the DISKQUOTA Utlllty 

Operation on the 
Volume Quota File 

A.dding a new 
record, taking 
all valucs not 
speclfled by 
qualificrs from 
the record for 
[0' 0) 

Mod 1 f y 1 nq an 
existing record 

Modlfylng the 
record for (O, O), 
which is used to 
supply dcfaults 
([0,0) should 
nevcr own any 
files.) 

Mod 1 f y 1 ng a 11 
rccords for urcn 
in a particular 
g'roup 

Mod lfyl ng a!l 
record!;, in­
e 1 ud 1 nrJ the 
default 

Rcmov 1 ng an 
existlnq record 

/ 

Comml.lnd Format 

DISKQ>IIDD [ulc) (/PERMQUOT!I=blksl) (/OVERDRAFT=blks2) 

DISKQ>MODIFY [ulc) [PERMQUOTA=blksl](/OVERDRAFT•blks2) 

DI SKQ >MODI FY [0, 0) [ /I'ERMQUOT!I=bl ksl) [ /OVERDRAFT=blks2) 

DI SKQ>MODI FY ( g roup- ¡.1umbc r, *] ( /PERr.,OUOTA=bl ks 1] [ /OVERDRAFT=bl ks2 J 

DISKQ>MODIFY [' ,•) [/I'EHMQUOT!I•blksl) [/OVERDRM'T=blks2) 

DISKQ>REMOVE [ulc) 
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MANAGING SYSTEM USERS 

• DISKQUOTA can: 

Operation on 
the Volume 
Ouoi:a File 

Establlshlng 
quotas on thc 
vol umc for the 
first time 

Ree~>tabl ishing 
quotan on the 
volumc, aftcr 
they twve bccn 
dinablcd for a 
wh llc 

Recntablinhlnq 
quota!l on the 
volumc, a(tcr 
thcy have been 
di!lablcd (or a 
whlle, wlthout 
bringing u!lagc 
records up to 
date 

Dls~blinq quotas 
temporartly 

Disab11nq quotas 
and dclcting thc 
volumc quota 
file 

Create or rebuild the volume quota file 

Enable or disable disk quotas 

Tl!lble 2-16 Managlng the .Volume Quota File as a Whole 
vlth thc DISKQUOTA Utlllty 

Command Format 

DISKQ>CREIITE 
DI SKQ >MOD! FY [0, 0] /PERM= bl /OVER=b2 
Estahl b;h quota rE-.!cords. Sec 
1'ablc 11-15 
DISKQ>REBUILO 

DISKQ>REBUILD 

DISI<Q>ENAHlE 

DISI<Q>DISABlE: 

DISKQ>DISABlE 
D!SKQ>f:XIT 
$ DELETE [~00000]QU0Tli.SYS;l 

52 

Comment 

Crcates the file [000000] 
QUOTA.SYS. 
Eztablinhes dcfault values 
for PEHMC)UOTA and 
OVEHDHAFT. 
Brlngs usage records up to 
date. 

Bringn usage records up to 
date. 

Quotas must be enabled to 
use the commands ADD, 

.MODIFY, and Ht:MOVE. The 
commands ENABLE, REBUlLO, 
and CREATE cnable quotas. 

Quotas must be "disabled to 
delete the volume quota 
file. 
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MANAGING SYSTEM USERS 

DISKQUOTA can: ' . 

Display UIC records 

Display HELP 

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

Operation 

Displaying the record of a 
particular user on your 
terminal 

Oisplaytnq the record~ of 
al) U!;CfS with UlC!> in ,J 

particular group 

Di!>pl~ying the record!> of 
a)) U!>CfS 

Displayln~ thc DISKQUOTA 
commands on your terminal 

F.xitinq from OISKQUOTA 
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Command Format 

DISKO>SIIOW [ulc) 

OISKO>SIIOW [qroup-number,"'J 

OISKQ>StiOW { 1111 ,*] 

DISKO>IIELP 

OI!iKO>EXIT 



MANAGING SYSTEM USERS 

• Disk usage displayed by: 

DISKQUOTA command SHOW 

DCL command SHOW QUOTA 

• Smaller disk usage displayed by: 

DCL command DIRECTORY/SIZE=ALLOCATED 

o QUOTA accounting includes overhead not accounted for by 
DIRECTORY 
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MANAGING SYSTEM USERS 

-AODING ANO REMOVING USERS FROM THE SYSTEM 

$ SET DEFAULT SYSSSYSTEM 
$ RUN DISKOUOTA 
DJSKO>USE DISK$USER 
DISKO>ADD [llo15J/PERHOUOTA=500/0VERDRAFT=l00 
I•I SKO>EX I T 
$ CREATE/DIRECTORY -
$_/OWNER_U!C=[llo15J DISKSUSER:rDROWNJ 
$ RUN AUTHORIZE 
UAF>ADD DROWN/PASSWORD=ENIGMA/UIC=[llol5J -
_/DEVICE=DISKSUSER/DIRECTORY=[DROWNJ -
_/OWNER="Marw Brown"/ACCOUNT•GRP32 
user record successfull~ added 
UAF>EXIT 
SYSUAF .DAT ,noodified 
$ 

Example 2-5 Adding a System User 

.55 
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MANAGING SYSTEM USERS 

$ SET DEFAULT SYSSSYSTEH 
$ RUN AUTflOR l ZE 
UAF>REHOVE DROWN 
record re~oved fro~ 3YSUAF.DAT 
UAF>EX IT 
SYSUAF,DAT ~odified 

$ ~DELTREE DISK$USER DROWN 
$ RUN !IISKOUOTA 
DISKO>USE DISKSUSER 
DISKO)REHOVE [l!o15J 
DI SKO>EX IT 

• 
Example 2-6 Removing a System User 

ICo~~and Proccdure lo delele a UFD and al-1 its SFDs • 
!Reouires SYSPRV ~rivilege or a s~ste~ UIC . 
!Back u~ all useful files before runnin~ this Procedure • 
!Use this ~rocedure ONLY on VMS VJ.O and later versions • 

SET NOON 
JF Pt .EOS. '' THEN INOUJRE Pl 'Device' omit colon' 
IF P2 ,EOS, '' THEN !NOUIRE P2 'Director~ (UFDo o~it brackets)' 
SET PROTECTION=<SYlRWEDl 'Pil['P2,,,J*•*¡* 
COUNTER = 8 

$ LOOP: 

• • • • • 

DELETE/LOG 'Pll['P2,,,J*·*I* 
COUNTER = COUNTER - 1 
IF COUNTER .GT, O THEN GOTO LOOP 
SET PROTECTION•<SYlRWEDl 'P!l[OOOOOOJ'P2,DIR 
DELETE/LOG 'P!l[OOOOOOJ'P2,DIR;¡ 

Example 2-7 Command Procedure DELTREE.COM to Delete 
a UFO and its SFDs 
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MANAGING SYSTEM USERS 

CONTROLLING USER PROCESSES ·,l 

o Users may require s~stem manager or operator assistance to 
control their: 

Processes 

Files 

Input/Output 

o Most users have sufficient privilege to control their own 
process 

• System manager and operator, wit~ additional privileges, 
can control any process on the system 
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Controlling.a Process 

• Suspending executlon 

• Resuming execution 

• Changing base priorlty 

• Stopping executlon and deleti~g process 

o Required privileges to control: 

Operation 

Sunpcnd 1 nq a 
procc~s 

Rcsuming a 
suspended 
process 

Chang lng tho 
base priority 
o f a proccss 

Stopplng and 
delcting a 
proccss 

Own process and subprocesses - None 

Processes in same UIC group - GROUP 

All processes - WORLD 

Table 2-18 Controlling Proccsses 

Command f'ormat and Examples 

$ SET PROCF:SS/SUSPENO -
S ( IDEN'I'IFICf\TION=proccns- id] (process-namc] 
$-Sf.T PROCf:SS/SUSPr:ND -
$_/IDoNTIFIC~TION•JF~018 

$ SET PROCESS/HEfiUME -
S (IOENTIFICATION~process-id] (process-name) 
$-SET PROCESS/Rf:SUME -
$_!DENT!FIC~TION•)F0018 

$ SET PAOCESS/PAIOAITY•n -
$ (IDENTIFIC~TION•procaso-ld] -
$-SET PROCESS/PUIORITY=3 JONES 

$ STOP(/IDENTIFICATION•process-ld] -
S [ process-namc] 
$-STOP/IDENTIFIC~TION•)F0018 
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Commcnts 

Evcry process has a 
uniquc proccss identifi­
cation {PID), a 

·hexadecimal numbcr. To 
refer to a process by 
PIO, as stJown i~ the 
cxamplc, U!-;c thc 
/IDENTIPIC~TION quall­
fier. 'I'hc SIIOW SYSTEM 
command displays PIDs. 

Every process has a 
proccss namc, unique 
w1thin its UIC group. To 
refer to a proccss in 
your UIC group by process 
namc, supply it as thc 
command parameter. To 
refcr to a process not in 
your UIC group, you must 
use its PID, not its 
process name. 
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MANAGING SYSTEM USERS 

Controlling Files and Volumes 

• To affect files you do not own, need system UIC or SYSPRV 

• To affect volumes you do -not own, ne'ed VOLPRO 

Operation 

Changing thc ownership 
• f 11 e 

Establishing automatic 
housckccping for a 
particular file 

Disablinq spcclal 
protection on a 
dircctory file 

Ctaanqing the owncrst1ip 
a dircctory 

Establishlnq autom~tlc 
housckccping for all 
filen in a dircctory 

Changinq thc owncrship 
Of a vol umc 

Table 2-19 Controlllng Files and Volumes 

Command Format 

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

$ SET FILE/VERSION LIMIT•n -
S_fllc-spec -

$ SET FILE/NOOIRECTORY f!lc-spcc 

$ SET DIRECTORY/OWNER UIC•[ulc] -
S_[d!ractory-apcc] · .-

$ SET DIRECTORY/V&RSION LIMIT=n 
S_[dircctory-spcc] -

$ SET VOLUME/OWNER_UIC•[ulc] -
$_device-spcc 
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Comments 

This opcration requircs of 
SYSPRV privilege or a 
system UIC. 

VMS automatically purqcs 
thc lowcst numbcred file 
version;. to kccp the 
total number o[ versions 
less than thc version 
llmlt. 

This commar1d enablcs you 
to dcletc a co~rupted 
dircctory file. It is not 
intcndcd for u;.c on 
hcalthy dlrcctory files. 

Thin opcratlon requires of 
.SVSPRV privilcgc or a 
systcm UIC. 

Th-is operation requircs 
VOL PRO pr 1 V 11 cqe. 
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Controlling lnputjOutput 

• User may request operator assistance 

Explicity 

Implicitly 

At sorne installations, users perform 
functions 

their own operator 

o User and operator communication performed by OPCOM process 

e Operations requiring operator assistance 

User cannot issue new DCL commands until assistance is 
provided 

Tablc 2-2~ Opcrations Requirinq Operator A~sistance 

Opcra·tor 
Function 

Mountinq a disk or 
tape vol umc 

Períorming any u5er­
requcstcd function 

Mountinq a new tape 
rec] for thc file 
systcm, whcn it is 
rcadinq a multi­
reel volumc sct 

Mountlnq a new tape 
re el for thc f ilc 
system, whcn it is 
writlnq a multi­
recl vólumc sct 

OCL Command 
Cau:linq Rcqucst 

MOUNT 

REQUEST/REPLY 

Any command that 
rcads a file 

Any command that 
writes a file 
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Catcqory of 
Opcrator Notificd 

DISKS or TAPES 

All opcrators; can be 
more spcci[ic by usinq 
the quali f icr 
/TO • .(OPER [, ••• ]), 

TAPES 

TAPES 

Key for 
Tablc 2-22 
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MANAGING SYSTEM USERS 

e Typical messages received by operators 

XOPCOHr 7-HAY-1982 15!17:37.09, reauest lr froffi user FRIEDHAN 
__ TTA?:, Please connect re~ote sensor 3A. 

Example 2-8 Request to Operator by REQUEST/REPLY 

XDPCOMo 7-MAY-1992 16:54:23,27, reauest 3o fro~ user FRIEDMAN 
Please mount volume DATA15 in device _HTAO: 

Example 2-9 Request to Operator by MOUNT 

XOPCOHr 7-HAY-1982 15!22!02.97r ffiessa~e fro~ user FRIEDMAN 
__ TTA7:r Please check the line Printer. 

Example 2-lll Message to Operator by Request, 
No Reply Required 
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• Can respond to user requests only from operator terminals 

Table 2-21 Enábling and Disabling Operator Terminals 

Operation 

Enabling your terminal 
to reccive and respond 
to all operator rcquests 

Disabling your tcfminal 
from rcceiving and 
responding to any 
operator rcquests 

Enablinq your opcrator 
terminal sclcctivcly 

Ols~bllng your opcr~tor 
terminal sclcctivcly 

Listlnq pcndinq ~tatus 
requcst~ for which your 
te rm 1 na 1 is cnabl cd 

Command Format and Examples 
(Rcquires OPER Privilcgc), 

$ REPLY/ENABLE 

$ REPLY/DISABLE 

$ REPLY/ENARLE•(oper {, ••• ~) 
$ REPLY/~:N/\l1LE= (DISK!:.i, T/\PF:S) 

$ REPLY/DISABLR~(opcr [, ••• ]) 
$ REPLY/DISAUL~~DISKS 

$ REPLY/:".;TATUS 
\ 
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Comments 

A terminals is disabled when 
the operator logs out. The 
only exception is the 
console terminal, OPA0:, 
whict1 is enabled permanently 
by default when the sytem is 
lnltlallzed. 

An enablcd terminal displays 
opcrator requests, but a 
terminal user nceds OPER 
prlvilcgc to rczpond to 
thcsc rcquests. 

Systcm gencratcd operator 
mc~nage~ are sent only to 
intcrcsted catcqories of 
opcrator~~. U~crs can al so 
dircct thcir rcquests to 
spcciflc categories. The 
catcqori~s includc DISKS, 
TAPES, PHIN1'ERS, CAROS, and 
NETWOHK. 
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MANAGING SYSTEM USERS 

• Responding to requests for operator assistance 

Table 2-22 Providing Operator Assistance 

Circumstance 

Cannot pcrform rcquestcd 
function; munt abort requcst 

May be ablc to pcrform 
rcqucsted function; want 
to notify intcractivc user 
but !cave requc~t pendini 

Can perform rcqucsted 
fcnction: 

a) User- rcquestcd 
function 

b) Mountlng ~pccificd 
volumc on n~ccificd 
devtcc 

e) 

d) 

~ounting spccificd 
volumc on an 
alternatc dcvice 

Mountinq a scratch 
tape when thc file 
systcm is writing 
a multi-recl volumc 
set 

e) Mounting a blank 
tape whcn thc file 
system is writing. a 
multi-rccl volume 
set 

Command Format 
(Rcquircs OPER Privilege) 

S REPLY/ABORT=rcqucst-id -
S "mcs:>age-text" 

$ REPLY/PENDING=rcquest-id -
S "mcssage-text" 

$ REPLY/TO•rcqucst-ld -
s_ "mcssage-tcx t" 

Physically mounting thc 
spccified volumc is thc 
only rc~ponsc required, 
when the volumc is a 
continuation tape in a 
mult1-rccl volumc set. 
In tha t case: 

$ REPLY/TO•rcqucot-ld 
$_ "mcssagc-tcxt" 

Type of Request 
for Which 
Response is 

·Appropriate 
(See Table 
2-20) 

A,B,C,O 

A,B,C,D 

B 

e 

$ REPLY/TO•rcqucot-ld- A 
$ "SUBSTITUTE altcrnate-dcvice • 
S-"mcssage- tcx t" 

$ REPLY/INITIALIZE TAPE•rcquest-ld - D 
S "tapc-labcl messilgc-tcxt" 

$ REPLY/BLANK TAPE•rcgucst-ld -
$ "'tapc-label-mc5Gagc-tcxt" 
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MANAGING SYSTEM USERS 

o Operator's lag file 

SYS$MANAGER:OPERATOR.LOG 

Entries made by OPCOM process 

Logs operator requests and replies 

Controlled by system manager 

Table 2-23 Controlling the Operator's Lag 

Operation 

Closing thc opcrator's lag 
end opcning a ncw one 

Closing the operator's log 
but not opcning a new one 

Command Format 

S REPLY/LOG 

S REPLY /NOLOG 

Comments 

Rcquires OPER privilcge. 

Requires OPER privilcge~ 

Prlnting thc operator's 
log file 

$ PRINT SYS$MANAGEH:­
$_0PEH/\TOH.LOG;n 

You can print (or typc) 
any version except tt1c current on~, 
which is locked by OPCOM. 

• Sending messages to users 

Table 2-24 Sendlng Mcssages to Users 

Operation 

Sending a message to all tcrminals 
on the syste_m 

Sending a message to all tcrminals 
where users are logged on 

Scnding a mcssage to a specified 
terminal or terminals 

Command Format and Examples 
(Requires OPER Privilegc) 

$ REPLY/ALL "mcssaqe-text" 
$ REPLY/ALL/BELL -
$_~Systcm down for PM at 2." 

$ REPLY/USEn ~mcssagc-text" 

$ REPLY/TERMINAL=(term {, ••• ]) -
s_ "mcssage-text" 

Note: To r 1 ng or buzz the te rm 1 na 1 rece 1 v ing the message, use the 
addltlonal quallfler /BELL • 
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MANAGING SYSTEM USERS 

KEEPING ACCOUNTING RECORDS ON PROCESSES 

System Accounting File 

o Name: SYS$MANAGER:ACCOUNTNG.DAT 

• 

• 

• 
o 

Contents are used to: 

Charge for system resources used 

Analyze system activity and performance 

Monitor system activity.for security reasons 

Can be read by VMS ACCOUNTING utility to produce formatted 
reports 

Can be read by user written utility 

Input/output control by system manager with DCL commands: 

SET ACCOUNTING 

ACCOUNTING 
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SYSTEM MANAGER 

REPOAT GENERA TOA 

MANAGING SYSTEM USERS 

SYSTEM ACCOUNTING FILE-,--,-~ 
SYS$MANAGEA: ACCOUNTNG.DAT 

Figure 2-4 System Accounting File 
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MANAGING SYSTEM USERS 

Recording Accounting lnformation 

e JOB CONTROL writes record to the file when the following 
events occur: 

Process deletion 

Print job completion 

LOGIN failure 

Image exit 

o Contents of account record 

System resource usage 

Identity of resource user 
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Username: 
Accountt 
UICI 
Process ID: 
Owner JO: 
Terlllinal nan.e! 
Re•ole node addr: 
Re~ote nade na~e: 
Re••ole ID! 
Final status cede! 
Final status text: 

Pode faullst 
Pade tault rea~s: 
Peak workin~ set: 
f'ea~. p¡use file: 

MANAGING SYSTEM USERS 

FORGEY 
VHS 
[ 11.!61] 
OOOF0045 

RTAt: 
224 

AURORA 
00250039 
00000001 

Finish timot 
Start li111e: · 
ElaPsed th.e! 
Processor ti111e: 
Priorit':l! · 
Privileae (Jt-00)! 
Privile9e <63-32>: 
Oueue entr':l! 
Oueue nan.e: 
Job nar.e: 

19-JAN-1982 
19-JAN-1982 

o 
o 

4 
0010C100 
00000000 

ZSYSTEH-S-NORHALr n~r~~l successful CDih~letion 

354 
13 

120 . 
185 

Direct. 10: 
&uffered 10: 
Volu11es ••ounled! 
l111aSeso O)iecuted: 

12 
75 
o 
:; 

06!41 
06!30 
o o: 11 
oo:oo 

Examp1e 2-11 Accounting Report, Fu11 Format 
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MANAGING SYSTEM USERS 

• Recording enabled by default (except image activity) 

• SET ACCOUNTING commahd controls types of resource 
about which accounting information is recorded: 

BATCH 

INTERACTIVE 

MESSAGE 

LOGIN FAILURE 

PRINT 

PROCESS 

IMAGE 

T~ble 2-25 Rccording Accountinq Information 

Command Form~t ~nd ~xample~-
Operation (Requireo OPE.:R J>rivilcqe) 

Enabling tt1e .recordinq 
of ~11 accountinq in­
formation cxccpt imagc 
~ccountinq 

Disabling the rccording 
of all accounting in­
formation 

Enbbling the recording 
of accounting information 
selectively 

Di sa bl i ng the re e o rd i nq 
of accounting information 
selectivcly 

Closing thc current 
accounting file and 
opcning a ncw one 

S Sf:T ~.CCOUNTING/ENIInLE 

S SET ACCOUNTING/D!S~BLE 

S SET ~CCOUNTING/f:N~OLE=(rocord-typo [, ••• ]) 
S SET ~CCOUNTING/ENABLE• (I'RINT, LOGIN_FA!LURE) 

$ SET ACCOUNTING/DISABLE::.{rccord-type [, ..• ]) 
S SET ACCOUNTING/D!S~BLE=(LOG!N·F~ILURE) 

S SET ACCOUNT!NG/NEW_nLE 
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MANAGING SYSTEM USERS 

Producing Accounting Reports 

o ACCOUNTING utility 

Reads system accounting file 

Produces reports 

o Qualifiers to DCL command ACCOUNTING control: 

Which accounting records to analyze 

How much detall to display 

Full 

Brief 

Summary 

Order in which records are displayed 

o Full format accounting report example generated by: 

$ ACCOUNTING -
$ /FULL -
$-/TYPE=PROCESS -
$=/PROCESS=INTERACTIVE 
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MANAGING SYSTEM USERS 

• Brief format accounting report example generated by: 

Date 1 Ti•e 

$ ACCOUNTING -
$ /SI~CE=l9-JAN-1982:6:00 
$-/BEFORE=l9-JAN-1982:8:00 

TvP"e . S•jbtvP"e Usernatr~e ID So•Jrce Status 
--------------------------------------------------------------------------------
19-JAN-1982 06!34:53 FILF. 00000000 00000000 
19-JAN-1982 06:36!3'5 PROCESS INTERACTIVE JEFFREYS 00010034 TTD2: 00000001 
19-JAN-1982 06141:17 PROCESS INTERACTIVE FORGEY 000[0040 TTC6: 00000001 
19-JAN-1982 06%41:28 LOGFAll "FOROEY OOOF0040 TTC6: 0000000(1 
19-JftN-1902 06!41:34 LOGFAIL FORGEY 00100040 TTC6! 00000000 
19-JAN-1902 06: 4 1 :58 PROCESS INTERACTIVE FORGEY OOOF00-45 AURORA 00000001 
19-JAN-1982 06!42!0'5 PROCESS IIITERACTIVE FOr<GEY 00110040 TTC6: 00000001 
19-JAN-1902 06:42:3S PROCESS NE TIJORK NETHONPRIV 00120040 AURORA 00000001 
19-JAN-1982 06:43!15 Pr<OCESS NEHJORK NETNONf'RIV 0022003F AURORA 00000001 
19-JAN-1982 06:43!17 f'ROCESS NETWORK NETNONPRIV 00130040 KOBAL 00000001 
19-JAN-1982 06143126 PROCESS NETWORK NET NONf'FU V 00140040 AURORA 00000001 
1.9-JAN-1982 06:0:34 PROCESS NETUORI\ NETNONPRIV 00150040 AUFWRA 00000001 
f9CJAN-1982 06:44!06 PFWCESS NElWORK NETNONf'HIV 0023003F AUfiORA 00000001 
19-JAN-.1982 06!46!49 f'I<OCESS INTERACTIVE STOREY 00160040 KOEIAL 00000001 
19-JAN-1982 06:~5!07 f'F.:UCESS SU~PROCESS FORGEY 00170040 00000001 
19-JAN-1982 06!55!22 f'R 1 N r FORGEY 00170040 00040001 
19-JAN-1982 07!16!59 PIWCESS BATCH FORGEY 0024003F I00311FO 
19-JAN-1982 071211<1 f'R.OCESS BATCH FOROEY 0025003F 10000001 
19-JAN-1982 07:2<:36 PROC(SS INTERACTIVE STOREY 00180040 KOBAL 00000001 
19-JAN-1982 07!27:57 PROCESS RATr.H FORGEY 0026003F 10000001 
19-JAN-1902 07!30!14 f'ROCESS INT[RACTIVE HOBI!S 00190040 DELPIU 00000001 
19-JAN-1982 07!46!34 PROCESS N[TUOHK NETNONF'r<IV OOIA0040 ALJEN 00000001 
19-JAN-1982 07!47!30 PROCESS NETIJORK NETNONPR1V 001A0.03E srAR 00000001 
19-JAN-1982 07!51:42 PHOC(SS INTERACTIVE DUMONT 0027003F TTGO! 00000001 
19-JAN-1982 07!54:39 PROCESS NETYORK NETNONf'R 1 V 0028003F CHIPS 100020[4 
19-JAN-1982 07:~6:42 f'r\OCES5 NF.TWORK NETNOtlPriiV OOIB003E CIIIPS 00000001 
19-JAN-1982 07!57126 f'ROCESS BATCH FORGEY 001&0040 10000001 
19-JAN-1982 07!'59!34 PROC[SS NETWORK NETNONF'f.:IV 0029003F CIIIPS. 00000001 
19-JAH-1982 07:~9!48 PROCESS NETUORK NETNONF'RIV 002A003F CHIPS 00000001 

Example 2-12 Accounting Report, Brief Format 
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MANAGING SYSTEM USERS 

• Summary format accounting report example generated by: 

$ ACCOUNTING -
$ /SINCE=l9-JAN-1982:6:~~ -
$-/BEFORE=l9-JAN-l982:8:~~ -
$-/TYPE=PROCESS -
$-/SUMMARY=(!IOUR,USER) -
$=/REPORT=BUFFERED_IO 

Fro~l 19-JAN-1982 06100 
HH Userna~e Buffered 

1/0 

06 FORGEY 1668 
06 JEFFREYS 5834 
06 NETNONPRIV 010 
06 STOREY 187 
07 DUHONT 115 
07 FORGEY 1172 
07 HOBBS 112 
07 NETNONPRIV 470 
07 STOREY 459 

Tol 19-JAN-1982 08100 

Example 2-13 Accounting Report, Summary Format 
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MANAGING SYSTEM USERS 

• 

• Steps in creating an accounting report 

T8ble 2-26 Creating an Accounting Report 

Operation 
Qtt~lifier of ACCOUNTING 
Command 

Step 1: Selectinr.J an 
liCCOUnting file 

Parameter, not qualifier 

Stcp 2: Selccting type of 
record to analyze 
for the rcport 

Stcp 3: · Sclecting records to 
anal yzc, b~::.cd on 
content5 of spcci(ic 
fields in the rccords 

/TYPE 

Many qualifiers. For 
cxample, 
/USER, /UIC, /ACCOUNT, 

Step 4: Sorting th~ selcctcd /SORT 
records 

Step 5: Choosing format of 
report: 

a) For each record, 
every Ueld is 
displaycd, one 
record pcr ter­
minal scr,.:'!n oc 
listing p<•qc. 

b) For Cllch record, 
selccted ficlds 
are dlsplaycd, 
one record per 
llnc. 

e) The contentn of 
a single resourcc 
flcld is summar­
izcd as a (unction 
of spccificd idcn­
tlfylng flelds. 

/FULL 

dcfoult. (brlef) 

/SUMMARY 
/REPORT 

73 

/NODE 

Commcnt 

By default, 
SYS$MANAGER:ACCOUNTNG.DAT 

By default, al! types. 

Individual ficlds may be 
present in sorne record 
typcs and not in others. 

Affects display arder of 
full and brief formats. 

Sce Example 2-11. 

See Examp1c 2-12. 

Sce E~ampl~ 2-13. 
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MANAGING SYSTEM USERS 

• Using command files containing qualifiers to 
accounting reports 

Full command string 

$ ACCOUNTING -
$ /SINCE=l9-JAN-1982:6:00 -
$-/BEFORE=l9-JAN-l982:8:00 -
$-/TYPE=PROCESS -
$-/SUMMARY=(HOUR,USER) -
$=/REPORT=BUFFERED_IO 

Abbreviated command string 

$ ACCOUNTING -
$ /SINCE=l9-JAN-1982:6:00 -
S=/BEFORE=l9-JAN-1982:8:00@BUFFSUM 

Contents of command file BUFFSUM.COM 

e reate 

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

• 
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MANAGING QUEUES 

INTRODUCTION 

When a user issues the PRINT command to print a file, all the 
system printers may already be in use. Because this condition 
oftc:n occurs, VMS maintains a list of all print requests in the 
arder 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 qucue. When the job moves up to the 
front of the qucue, VI4S passes it to the first available printer, 
which prints the file. 

Similarly, when a user issues the SUBMIT command, system 
resources may not be sufficient to support the immediate creation 
of a batch proccss 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 queue structure to 
the uses and resources of the system, you can improve system 
performance. 

Usually, your customized queue structure is created1 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 interactiva response. 

System operators often share your queue management 
responsibilities. For example, if the paper jams in a line 
printer, or if a printer runs out of paper, it may be the job 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 queues 

e Handle malfunctioning queues and jobs 

RESOURCES 

l. VAX/VMS Command Language User's Guide 

2. VAX/VMS System Management and Operations Guide 
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MANAGING QUEUES 

PRINTING A FILE 

PRINT Command in DCL 

o Issuing the PRINT command 

$ PRINT M<:MO,TXT 
Joo 28b3 ontered on. aueue SYSSPRINT 

S 

Example 3-1 Issuing the PRINT Command 

o Job Qumbers indicate the order in the queue 

o SYS$PRINT is the standard system print queue 

o Job is printed by the first available printer 
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MANAGING QUEUES 

Using a Particular Printer 

o Ways to print jobs and display status 

Operation 

Prlnting a job· 
consisting of a 
single file 

Printing a job 
consisting.of more 
than one f ilc 

Printinq a job 
on a spccifie<.l 
printcr 

Displayinq a list 
print job.s 

D!sploy!nq • l!st of 
print joOs on a 
particular qucuc 

Table 3-1 Queuing a Print Job 

Command Format and Example 

$ PRINT file-spec 
S PRINT PROG 

$ PRINT file-spcc {, ••• ] 
S PRINT Mf.MO,TXT, PROG.LIS 

$ PRINT/QUEUE=queuc-namc -
$ filc-r;pec [, ••• ) 
$-PR!NT/QUEUE•LPAC MEMO. TXT 

$ SIIOW QUEUE/DE VICES 
S SIIOW OUEUE/llEVICEf;/ALI. 
S SIIOW QUEUE/DEVIO::;/FUI.L 
S SIIOW QUEUE/OEVIO::;¡FULL/ALL 

$ SHCM OUEUE qucuc-n~1mc 
S SIIOW QUEUE SY:;SPR!NT 
$ SIIOW QUEUE/ALL qucuc-name 
$ SUOW QUf::UE:/ALL SYS!iPRINT_ 
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Commcnts 

The PRINT command uses a 
dcfault file type of LIS. In 
thls examplo, thc file 
printcd is PROG.LIS. 

1'he files ME.:.MO.TXT and PROG.LIS 
form a single print job. 

You can use ~ittler the 
qualifier /QUEUE or the 
qualifier /DLVICE. They are 
cquivalcnt. 

By dcfault, thc only .jobs of 
d ispl aycd ot hcr than your own 
are tho~e currcntl~ being 
printed. To di~;play evcryorl~'s 
jobs, add ttlc qualificr /AL! .. 
For more int:ormiltion on cach 
job, add the qualificr /FULL. 

-In any SIIOW QUEUE command·, yo u 
can spccify a p~rticular qucuc 
namc instcad of using /OEVICES. 
You can ~lso use thc qualificrs 
/FULL and /ALL. 
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MANAGING QUEUES 

o Can print a job on a specific printer 

• Physical queue associated with each printer 

o Generic queue 

SYS$PRINT - Standard system print queue 

Jobs transferred to any physical queue with generic 
printing enabled 

o Generic queue/physical queue 

Current job (physical queues only) 

Pending jobs 

§ " 
PHYSICAL OUEUE LPAO 

@] @D 
1 

J(}[l 1 DE VICE 
;¡4() 1 LPAO: o o 

1 

GENEHIC OUEUE SYS$Pfi1NT (\ 

' \ @] ' \ 1 

PHYSICAL OUEUE LPBO 

DE VICE 
LPBO: 

@U 5 [;] o @] 8 

PHYSICAL OUEUE LPCO 

DE VICE 
LPCO: 

fl( .. 2.1.1 

Figure 3-1 Physica1 and Generic Print Queues 
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MANAGING QUEUES 

• Queue status list 

$ SHOW QUEUE/DEVICES/ALL 

Job status 

Job number 

User name 

Job name 

Job priority 

Date and iime job was queued 

Job size in blocks of 512 bytes 

• G~nerlc Devlce queue 'SISSPHINT" flaq 

PE:tiD 
PENO 
PEllO 

240 
249 
250 

KHrcrA 
K~NAH 
L.lPMAN 

DAPWORK 
fOR~CNTHL 

OVlDH 

Pr1=4 
Pr1=4 
Pr1=4 

19-UCT-1981 
19-0CT-1981 
19-UCT-1981 

• D~vlce queue "LPAO" Forms=o, Genort Lower Flaq 

1 1 :o 2 
1 1 :o 5 
1 1 : 06 

S1ze=R5 
stze=59 
S1ze=4 

CUHR ns HALVOf<SfN RMSOLSTCH Pr1=4 19-UCl-1981 10:50 S1ze=265 

• Oevlce queue "LPUO" Forms=O, Genort Lower flag 

CURR 2Jl Kt:NAH. SISCRt:PRC Pr1=4 19-0CT-1981 11:00 S1ze=26B 

• Devlce queue "LPCO" forms=O, Noqen Lo••r 

CUHR 
PENO 
PENO 

2:18 MALIK 
229 DAVIS 
245 GOLDSH:IN 

kf"AT~ST 
MAIL 
MAIL 

Pr!=4 19-UCT-1981 
Prl=4 19-0CT-1981 
Pr1=4 19-UCT-19~1 

10:56 S1ze=5 
IU:57 S1ze:Q 
11:04 S1ze=20 

Example 3-2 Queue Status Display Corresponding 
to Figure 3-1 
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MANAGING QUEUES 

Referring to a Particular Printer by Function 

o Assigned 

Logical queue assigned to a physical queue 

o Reassigned 

Logical queue can be reassigned to a 
physical queue 

o Not assigned at all 

different 

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

Holding jobs 

For long print jobs 

For special print jobs 
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r:;Oal~r:;o;l 
~~~ 

1 

GENERIC OUEUE SYS$PRINT \ 

MANAGING QUEUES 

1 

1 
1 

PHYSICAL OUEUE LPAO 

\ 

~~ 
~~ 

LOGICAL QUE UE BUSINESS 

r;;;1 
~ 

LOGICAL QUE UE OVERNIGHT 

\ 
\ 

\ 

PHYSICAL OUEUE LPBO 

PHYSICAL QUE UE LPCO 

. 

DE VICE 
LPAO: 

DE VICE 
LPBO: 

DE VICE 
LPCO: 

[7o;l 
L.::2J 

TK-9232 

Figure 3-2 Physical, Generic, and Logical .Print Queues 

84 

:1) 

® 
® 
~ 
~ 

.~ 

·:?; 

]) 

) 

') 

]) 

} 

j'j 

) 

jr 

-~ .. 

')· 
'. 

·;;.. .. 'y 



._j 

.• J 

'·./ 

..•. 
··~ 

MANAGING QUEUES 

* Genertc oev!ce queue •srssPR!NT" flag 

PEUD 
PENO 
PENO 

240 
249 
250 

KPYCKA 
KENAH 
1.1PMAN 

DAPWOHK 
fOHKCNTAL 
UV!Dr:f' 

. Pr! =4 
Prl=4 
Prt=4 

19•0C1'•19&1 
!9•0CT•19ij1 
19•UCT·19g1 

• Device queue "LPAO" forms=O, ~enprt Lower flaQ 

11:02 
11: 05 
11 : 06 

Slze:8S 
stze=59 
S1ze=4 

CURR 225 HALVOPS~N HMSOLSTCH Pr1=4 19·UCT-119H1 10.:50 Slze:265 

* Oevtce queue "LPRO" forms=O, Genprt Lower flaq 

CUHR SISCREPRC Prl=4 19-0CT-1981 11:00 S!ze=268 

• Oevice queue "LPCO" forms=O, Noqen Lower 

CUHR 228 MALIK RfATf.ST Prl=4 19·UCT·19g1 10:56 Slze:S 

. • Devlce queue "BUSINfSS" Forms=O, Naqpn 

PE~D 

PENfl 

Th!s qu~ue asslqned to 
229 OAVIS MAIL 
245 GULDSTEJN MA!L 

LPCO 
Prl=4 
Prl=4 

19·UC1·19~1 10:57 Slze=9 
19•DCT·19Y1 11:04 5lze:20 

* Dev!ce Queue "DVERN!GHT" forms=O, Noqen Stop~ed f1aq 

HDLD 200 HAPPAPfiRT UUUAIVER Pr1=4 ·19•UCT-1981 10:15 Slie•llOO 

Example 3-3 Queue Status Display Corresponding 
to Figure 3-2 
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MANAGING QUEUES 

Assigning Priority to Print Jobs 

o VMS selects a current job based on: 

Time the job was queued 

Priority, an integer between 0 and 31 

o Highest~priority jobs printed first 

o For same priority jobs, the first queued is se1ected 

o By default, job priority is thé same as base priority of 
process queueing job 

Table 3-2 Specifyinq the Prio~ity of a Print Job 

Opertttion 

Prtntin') a job with 
dcfault priority 

Printlng a job with 
speclfied priority 

Command Format and Example 

$ PRINT filc-spcc 
$ PR I N1' PHOG 

S PRINT/PR!ORITY•n flle-opec 
S PR!NT/PHIOHITY•2 PROG 

Comments 

By def<tult, Vt'IS uses thc base 
priority of thu process that 
qucucs a prir1t job as tl1e print 
job prtnrity. Bccause the ba:;e 
priority of most processcs is 
4, thc priority of most print 
jobo lo 4. 

OPER or ALTPRI privilegc is a 
requircd to ~pccify a print job 
priorit~ !Jiqllcr than process 
base priority. 

• Process priority/print job priority 

Both take the values 0 - 31 

B.oth usually 4 

Process priority For scheduling CPU 

Print job priority - Determines order in queue 
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MANAGING QUEUES 

Specifying the Gharacteristics of Print Jobs 

o Number of copies 

• How many header pages precede each job 

• Whether each page has a header line 

o Single spacing or double spacing 

o Whether top and bottom page margins are provided 

o Whether a special printer setup is reguired 

Table 3-3 Sctting thc Char~ctcristics of a Print Job 

Charactcristic 

Numhcr of copien 

Headcr pagcs and 
lincs 

Spacing bctwccn lines 
, and pagcs 

Papcr and ribbon 
installed in pr.intcr 

PRINT Qualifier f'ormat 
and t:xamplc 

/COPif.5rrnumbcr 
$ PRINT/COPIEC=2 MEMO.TXT 
/JOO COUNT=numbc~r 
$ Pf<INT/.JOil COUNT=1 -
$ MEMO.TXT/EOPI~S=2, 
$:::MEMO! 

/[NO)FLIIG PIIGE 
S PRINT/NOFI.IIG I'HOG.FOR 
/ [NO J B UH,;T 
$ PRINT/FLIIG/BURST PROG. FOR 
/(NO)HEIIDER 
S PRINT/fiEIIDER PROG. FOR 

/S PACE 
$ PRINT MEMO.TXT/SPIICE 
/[NO)FEf:D 
S PR!NT PROG/NOFEED 

/FORMS=typc 
$ PRINT/FOH"S=l. INVOICES 
$ PRINT/FORMS=CIIRAON -
S_!NVOICES 

. 87 

Comments 

/COPIES is a file qualifier. It 
c~n be diffcrcnt for cach file in 
a job, oc 1 t can be thé samc for 
all. /JOO COUNT is a command 
qualificr.-. It spccifies how many 
times to duplicate thc entire job. 

Sce Figure 3-3 for an explanation 
o( flag and burst pages and of· 
hcadcr ·)ines. 1'hc dcfault values 
of /FlAG and /BUHST are sct by tbe 
systcm manager. For header lines, 
thc default is /NOHEADER. 

By dcfault, files are printed 
single spaced; wlth the /SPACE 
qualifier, doublc spaced. By 
default, thc printcr advances 
{ feeds) to a ncw page wi thout 
printing on thc bottom four lines 
of the preccd ing page. 

As an alternativo to logical 
qucucs, forros type can be used to 
indicate a job that requires a 
special printer setup. The system 
manager assigns a· number or name 
(such as REDINK or CARBON) to each 
pr in ter setup allowcd. A job 
qucued with a special forros type 
will be held on thc queuc until 
the system manager sets up the 
printer to match. Dy default, 
forros type is 0 or NORMAL • 
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· MANAGING QUEUES 
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Figure 3-3 Print Job Header Pages and Header Lines 
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MANAGING QUEUES 

o Queue status list 

$ ~HOW QUEUE/DEVICES/FULL/ALL 

* Generic Device queue "SVSSPRINT" flag 

PENU 

PENO 

PENO 

240 KRVCKA OAPWDRK Pr1=4 19-UCT-1981 11:02 S!zé:ijS 
WRKUS:!KRVCKA,MEMIOAPWURK,TXT;J Copies=!, flag 
WRKOS:!KRYCKA,MEM)DAPL!Sf,fXT;I Copl~s=l, 

249 K~NAH fOHKCNTRL Pr1=4 19-0CT-19~1 11:05 S1ze=59 
RESDS:ISYS.L!SlfOHKCNTHL.LIS:I Copies=!, Flaq 
2~0 L!PMAN DV!DE~ Pr1=4 19-IJCT-1981 11:06 S!ze=4 
WRKOS:!L!PMAN,SRCJOVIO~f.MDL:7 Copies=!, flao 

• Oevlce queue "LPAO" rorms=O, Genprt Lo•er flag 

CURR 225 HALVORSEN RMSOLSTCH Pr1~4 19-UCT-1981 10:50 Sjze:265 

• Oevice queue "LPBO" ~orms=O, Genort Lower flag 

CUHR 2 31 KI::IlAH SYSCREPRC Pr1=4 19-0CT-1981 11:00 Slze=26B 

• Oev1ce qu~ue ''LPCO" forms=O, Noq~n .I.ower 

CUHR 22d ~1ALIK HfATEST Pr1=4 19-QCI-1981 10:56 Slze=S 

• Devtce queue "BUSINESS" Forms=O, Noaen 

Thls queue ass!qned to LPCO 
PENO 229 DAVIS MAIL Pr1=4 19-UCT-1981 10:57 Size=9 

.WRKDS:!JMAIL,LIS: Copies=!, Delete 
PENO 245 GOLDSTUN MAIL Prl=4 19-0CT-1991 11:04 Slze=20 

~HKOS:[]MAIJ,,LIS; Copies=!, Pelete 

• Oev1ce queue "OV~RNIGiiT" forms=o, Noacn stopped flaq 

HOLD 200 MAPJ•APORT DUDH!VER Pr1=4 19-UCT-1981 10:15 S1ze:1300 
WHKOS:[RAPPAPURT,L!S,CLASS)DUDRIV~R.LI5;l Copies=!, Hurst Flaq 

Example 3-4 Full Format Queue Status Display 
Corresponding to Figure 3-2 
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SUBMITTING A BATCH JOB 

SUBMIT Command in DCL 

MANAGING QUEUES 

S SUBHIT ACT!ON,COH 
Job 2864 entered on aueue SYSSBATCH 

Example 3-5 Issuing the SUBMIT Command 

o Job numbers indicate the arder in the queue 

• SYS$BATCH is the standard system batch queue 

o Each job in the queue consists of a command procedure 

o VMS creates a batch process to execute the command 
procedure 
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MANAGING QUEUES 

Using a Particular Batch Queue 

e Ways to queue batch jobs and display status 

e Can pass parameters using /PARAMETERS qualifier 

Opcration 

Submitting a job with 
no param.cters 

Submlttin1 a job that 
requirc~ paramct\=r:¡ 

Submlttin~ n job 
to a npecificd 
qucue 

Displaylng a ll~;t 

of batch jobs 

Displaylng.a llst 
of batch jobs on a 
particular qucuc 

Tablc 3-4 Submltting a Batch Job 

Command Format and t:xarnple 

$ SUBMIT file-spec 
$ SUBMIT AC1'10N 

$ SUBMIT/PAHAMf:TERS= (Pl, [, ••• ) ) -
$ fi 1 e- srJI~c 
$-SUBM IT /PAHAMETERS= ( 3, S UM) -
S_MATII 

$ SUAMIT/OUEUE~queuc-namc 
$ filc-~;pec 
$-SUBMIT/()UEUE=~LOWBATCII -
S_ACTION 

$ SIIOW QUEUF:/fiATCII 
$ suow OUt-;UE/BATCII/AI.L 
$ SfiOW tlUf:UE/IIATCII/FUI.L 
$ SIIOW QUEUE/BATCH/FULL/ALL 

$ SfiCM OUF.UE queue-n~1mc 
$ SfiOW QUEUE SYS::;Bfo.TCII 
$ SIIOW QUEUE/AI.L qtJeuc-n¡¡mc 
$ SIIOW QUE:UE/ALL SYS$UATCII 

• 

91 

Comments 

The-SUBMIT command uses a 
dcfault· file _type of COM. 
In this example, the file 
that is suLmittcd is 
1\CTION.COM. 

You Can spccify up to 8 
paramctcrs. 

By defaul t, thc systcm 
batct1 qucuc SYSSBATC!I is 
uscd. 

By dcfault, thc only job:; 
displaycd othcr than your 
own ~re tt1o:;c currently 
beinq cxccuted. To display 
evcryonc'~ jobs, add tttc 
qua]Jficr /fiLL. For more 
information on.each job, 
add tttc qualifier /FULL. 

In any SHOW QUEUE command, 
you can npccify a qucue 
namc· instcad of using 
/BATCtl. You can also use 
the qualificrs /FULL and 
//\LL • 



MANAGING QUEUES 

o SYS$BATCH 

The standard system batch queue 

Job limit of the batch queue 

o Additional batch queues 

For batch jobs with 
requirements 

o . Status of jobs on queues 

Current jobs 

Pending jobs 

Holding jobs 

special system 

_JOB 233 _Jos 230 
BATCH OUEUE SYS$BATCH 

[7o;;l 
~ 

BATCH OUEUE TWOTAPES 

Figure 3-4 

TK-9234 

Batch Queues 
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MANAGING QUEUES 

• Queue status lis~ 

$ SHOW QUEUE/BATCH/FULL/ALL 

• Batcri queue "SVSSHATCH" Joollm=2, Baseprl=4, S~ap 

WS detault= NonP 
Det CPU time= ~one 

~S quota=. None ws extent= 'ane 
Max CPU time= None 

CUHR 230 MUIZN!EKS LISTS Pr1=4 19-0CT-1981 
ws detaul t= II<Hie WS quota= None ws extent= None 

CURA 2JJ fU~LtP CO•Pf Pr1=4 19-0C1-19~1 
WS detault= None ~S quotd: Hone WS extent= None 

PENO 236 MUIZN!FKS TEST Pr1=4 19-0CT-l9ti1 
~S detault~ None ws auota= None ~S extent= None 

WRKDS:(MU!ZNJEKS,LEV~L1lTEST,C0~¡1 

PE~D 237 LlUNfl, COPV Prl=4 19-UCT-198\ 
WS detault= ~~one WS quota= Non~ ws extent= rJone 

WNKUS:ILJONEL.M!SCJCOPV.CU~¡¡ 

10:59 
CPII t !me= rJone 

ll : 00 
CPU time= 'lone 

1 l : o l 
CPU time= •one 

l l :o 2 
CPU time= None 

4 Batch qucue 'TWilTAPFS" Joollm=1, H~seprl=4, Swap StopPed 

WS detault= None 
Det CPU time= None 

HULU 2\0 MOHSf: 

ws quota= None WS extent= None 
~ax CPU time: None 

Prl=4 19-IJCT-198\ \0:?0 
WS det~ult= None WS quota= NonP ws extent= tlone CPU time= rlone 

WRKDS: (MORSE}CHECKTE~P.CO~; J Oelete 

Example 3-6 Full Format Queue Status Display 
Corresponding to Figure 3-4 
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MANAGING QUEUES 

How a Batch Job Executes 

e .Batch job'~ relationship to the job that submitted it 

Runs independently 

Uses same UAF characteristics 

Executes same LOGIN.COM 

o Batch job's SYS$0UTPUT assigned to batch log file 

• 

Created in login default directory 

File name same as name of batch command procedure file 

File type LOG 

Logical name assignments for batch processes 

Toble 3-5 Logical Name Dcfinitions for Interactive 
and Hatct1 Proccnses 

Dcfinition Whti!l Definition When 
Intcractivc l'roccns Batch Preces~; 

Loglcal N ame ncgins to t.:xccutc Begins to 1-:xecute 

SYS$INI'UT intcractivc terminal batch commilnrl f! le 

SYS$0UTPUT interact ivc tcrmin.11 batch log file 

SYSSCOMMAND interactivc terminal batch command file 

SYS$ERROR interactive terminal batch log file 
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MANAGING.QUEUES 

• Control of batch log file 

N ame 

Printing on successful completion of job 

Deletion after printing 

Characteristic 

Name of batch 
log file 

Printinq of batch 
log file 

. :·. · .• 

Saving of biltch 
log file 

Table 3-6 Controlllng the B;ltch Log File 

SUDHIT Qualifier Format 
and Examplc 

/(NO}Llf. F!Lf:=fllo-:;poc 
$ SUBMIT/LOG F!Lf:=OUTPUT -
S_ACTION -

/(NO] PHI NTEH>=qtH1UC-n<'lmc 
$ SUitMJT/PRINTEif=I.PC~ -
S_AC'f!OIJ 

/(NO] K>:f:P 
$ SUBMIT/KEF;P ACTION 

95 

Commcnts 

By defaul t, the log ( i le has the 
samc file namc as thc command 
file, and file typc LOC. In this 
examplc, thc loq file is named 
OUTPUT.LOG in~tcad of the default 
IICT ION. LOG. 

By dcfault, thc loq file ls queued 
to SY~i$PHINT when thc batch job 
fini:;hcG CXUCtJting. Jn this 
CXéJmplc, tt;e loq file is qucucd te 
J.PC0 inr.tcad of thc dcfault 
SYS~Pf<INT • 

By clcfault, thc log file is delcted 
aftcr it 19 printed. In this 
cxamplc, the- lofJ file is retained in 
thc login diructory. 

The quallficr /NOPRINT implies the 
qualifier /f:F.~P. 



MANAGING· QUEUES 

Assigning Priority to Batch Jobs 

e VMS selects a current job based on 

Time the job was queued 

Priority, an integer between 0 and 31 

e Highest priority jobs executed first 

• For same priority jobs, the first queued J§ selected 

o By default, job priority 
process queueing job 

is the same as base priority .of 

Tablc 3-7 Specifyinq thc Priority of a Batch Job 

Opcration Commllnd Format and Examplc 

Submittinq a job S SUUMJT (ile-spec 
witlt dcfault $ SUBMIT MAKER 
prlorlty 

SubmittJng a job 
witl1 a specificd 
prlorlty 

• ... ··• 

S SUDMIT/PRIOR!TY•n flle-spec 
S SUDMIT/PHIORITY•2 MAKER 
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Commcnts 

By dcfault, VMS uses thc bas·~ 

priorily of tt1e proccss tttat 
qucucs a batch job as tt1~ batch 
job pr-iorlty. Oecausc thc ba:;<~ 
priority ot most proccsse;, is 4, 
the priority of most batch jobs 
la 4. 

Note that thc base priorjty ~t 
which the b<1tch proce~s exccutcs 
is determincd by the systcm 
manager •. It is not affccted by 
batch job priority, which only 
controls acccss to the front of 
thc batch qucuc. · 

OPER or AlTPRI privilege is 
required to specify a batch job 
priority higtJcr than proccss 
base priority. 
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MANAGING QUEUES 

• 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 

o 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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MliNAGING QUEUES 

Writing a Batch Command Procedure 

o Two ways to run a command procedure 

Interactive 

Batch 

o For command procedure run in batch, consider: 

Batch process executes LOGIN.COM first 

By default, error or severe error ter~inates batch job 
execution 

Batch process's default directory is the one specified 
•in UliF 

Verification is on in batch process by default 
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MANAGING QUEUES 

LOGIN,COH S 
S 
S 

. S 
S 
S 
S 

The followin~ co~mand Procedure de~ines lo~ical 
names and sY•bols for Processes created b~ USER, 
·These definitions are reouired onl~ if this is 
an inter~ctive Job. 

S IF FSHODE<l 
SIFORTEST,COH 
S 

,NES, 'INTERACTIVE' THEN EXIT 

S! FORTEST,COH COMPILES• LINKS, AND 
SI RUNS THE PROGRAH, TEST,FOR 
S 
S FORTRAN TEST 
S LINK TEST 
S RUN TEST 

1 
2 
J 
4 
5 

S EXIT 
USER Job ter~inated at ~-HAY-1982 13149106,49 

Accountin~ infor~ation: 

Buffered I/0 count! 
Direct I/0 countl 
Pase f'ault&: 

71 
~l. 

1092 

Peak workin~ s~t sizel 
Peak Pa~e file ~ize: 
Kounted volUI:.es: 

200 
425 

o 
El•~~ed CPU tiael o 00100103.22 ElaPsed tieei o 00100107.15 

Example 3-7 Sample Batch Lag File 
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MANAGING QUEUES 

HANDLING BATCH ANO PRINT JOBS 

Characteristics common to both batch and print jobs: 

o The na me u sed to identify the job 

• The VAX no de on which the job is processed 

o Whether the job number is displayed when the job is queued 

o Whether the u ser is notified when the job completes 

• Whether the input file is deleted after the job completes 

Table 3~8 Specifying thc Characteristics of Batch and Prlnt Jobs 

Charactcristic 

Name of job 

Notification th~t 
joll ht1s becn 
qucucd 

Notification that 
job proce::;s 1 nq i s 
complete 

Dcletion of 
qucucd file a(ter 
1 t is proccsscd 

Proccssinq of job 
on anothcr VAX 
nade 

PRINT or SUBMJT Qualificr 
Format and t-:xample 

/NJ\ME"' job-name 
$ SUBM l T /NAMf: ~M Y JOB -
$ ACT!ON 
$-PR l NT /NAME •SAVETII! S 
S_MEMO.TXT 

/(NO] !Df.NT!FY 
$ PH!NT/NOIDENTIFY PROG.FOR 

/(NO]NOTIFY 
$ SUBMIT/NOTIFY MATII 

/(NO]DELETE 
$ PR!NT/DELETE TEMP 

/REMOTE 
$ SUUM!T/Rf.MOTE 
S_VAX2:: (BUSINES!;] PAYROLL 

HH:l 

Commcnts 

By dcf;Jult, VMS u~;cs the filr! 
namc of the fir~;t file in the 
job. Thc job namu appear~ Cln 

thc flaq and bur~t pages of 
print jotln, as the dcfault file 
namc of tt1c batct1 lag, and in 
thc qucuo status list. 

By dcf~ult, thc u~cr receivcs a 
mcssaqe like tt1c tines in 
Examplcs 3-1 and 3-5. 

By dcfault, thc user reccives no 
nOtificat.ion. 

By dcfault, qucucd files are 
not dclctcd. Note that using 
thc /DELETE qui3lificr is not 
equivalent to issuing a DELETE 
command just after the file is 
queued. If you dclete thc file 
as soon as you qucue it, VMS 

will not find thc file when the 
job is ready to become currcnt. 

The qucucd file must alrcady be 
on thc remate systcm whcre it is 
to be processcd. No qualificrs 
bcsidcs /REMOTE are allowcd. 
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MANAGING QUEUES 

Modifying a Print or Batch Job 

o Chan~e job characteristics after a job is queued 
(non-current on1y) 

• Move a job to another queue 

o De1ete a job from a queue (current and non-current) 

o Privi1eges required to affect jobs 

Queued by you - None 

Queued by processes in your UIC group - GROUP 

-' Queued by anyone - WORLD or OPER 

Opcration 

Cht'!inging the 
e h<H a e ter 1st 1 es 
o[ A job 

Moving a job to 
anothcr qucuc 

Dclctlng a job 
from a qucuc 

Tablc 3-9 Hodifyinq a Batch or Print Job 

Command Farmat and Example 

$ SET OUElJE/ENTRY~job-numbcr 
S /<¡ualifler {/ ... ) qucue-namc 
$-SET QUEUE/ENTRY•ll3 -
$ /l'HlOI<ITY•3/JOB COUNT•2 -
S=LPA" -

$ SET QUF.UE/ENTRY=job-numbcr -
$ /REQUEUE:quniJc-name -
$-(/qualificr .•• ) qucuc-name 
$-SET QUEUE/ENTRY•25fi -
$ _/REQU!:::UE =TWOTAPE SYS $BATCH 

$ DELETE/ENTRYajob-number -
S qucuc-namc 
$-DELETE/ENTHY•l25 SYSSAATCII 

. 101 

Commcnt!3 

Thc joh numbcr for the /ENTRY 
qualificr can t'e obtaincd from 
the qucuc status list. If .J 

job i!; currcnt, its charactcr­
istlcs c~nnot be changcd. 

A job on a qucue can be 
delctcd, including· a current 
job. If you deletc a current 
job~ lts ¡rocessing stops 
immediatc y • 
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MANAGING QUEUES 

Delaying the Processing of a Job. 

• A job can be queued but processing ls delayed until: 

A particular time arrives 

A cornrnand is given to release it 

Table 3-10 Spccifying When a Job is Released for Processing 

Operation 

Scheduling a job 
for proccssing at 
e specific time 

lloldinq a job 
on the qucuc 
unt 11 :::;omconc 
expllcltly 
rclcascs it 

Rclcaslng a hcld 
job 

Command Formal and Example 

S PRINT/AFTEH=time -
S filc-spcc [, ••• ] 
$-SUBMIT/AFTER=timc­
$ file-!>pec [, ••• ] 
$-SET OUEUE/ENTilY=job-numher 
$ /AFTER=timr~ qHcuc-n.1mc 
$-PRINT/AFTER•21:30 -. 
S_SYMUOL~.I.IS 

$ PRINT/!!OLD flln-opac [,,,,) 
$ SUBMIT/IIOLD f i lc-spcc (, ••• J 
S Sf.T OUEUE/ENTHY::o job-numbcr -
S /HOLD qucue-ntlmC 
$-SET ()U>:UE/ENTnY•321 -
$_/fiOLO SYS~UATCII 

$ SET OUEUE/ENTRY•job-numbar -
S /HELEASE qu1:uc-name 
$-SET QUEUE/>:NTRY=J2l -
$_/RELEASE SYSSOATCII 
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Comments 

VMS releases the job for 
processing at the specificd 
time. It is processed sorne 
time aftcr that. The time can 
be exprcs~cd absolutely, 
relativc to the currcnt time, 
or relative to an absolute 
t lme. 

VMS waits for thc SET QUEUE/ 
RELEASE command to rclease 
the. job for proce.ssing. 

'j) 

t'D 
~ 

'};) 

1) 

'_]) 

1) 

) 

:~ 

) 

) 

) 

) 

'D 
) 

) 

) 

) 

) 

) 

) 

'") 
·) 



e·/ 
'-. .· 

\ . .' 

\ 

,, 
' ' 

1 '~ • 

MANAGING QUEUES 

• Status of jobs 

Statc and 
Abbreviation 

current 
CURR 

pend ing 
PENO 

after 
AFTER 

holding 
~OLD 

Table 3-11 Job States 

Meaning for Print Jobs 

Being pr intcd 

Wai ti ng for iJ pr in ter to 
be come a va ilable 

Walting for specified time 
to be rclca~ed for printlng 

Wa 1 ting for job to be expl ici tl y 
relcascd, waiting for qucuc 
to t>e 5tarted, or waitlnq on 
physical qucuc for the printer 
to have tbc required sctup 
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Meanlng for Batch Jobs 

Being cxccuted 

Waiting ·cor VMS to create a 
batch process 

Waiting for spccified time to 
be releascd for execution 

Waiting for job to be 
explicitly released, or waiting 
for queue to be started 



MANAGING QUEUES 

HOW VMS HANDLES BATCH ANO PRINT QUEUES 

e JOB CONTROL process 
processes 

crea tes 

• Processes created by JOB CONTROL 

Print symbionts 

and deletes necessa ry 

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 reader performing batch input 

Copies 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 

Interactiva processes 

One for each user login 
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MANAGING QUE UES 

VAX/VHS Y1AS Processes on 29-0CT-1981 09!35!30.-95 u,..ti•e 1 04:51!22 
Pid f"roces• Han e UIC S tate Pri [Ji r. 1/0 CPU f'a!ie tlts Ph.He~t 

00010000 NULL OOOrOOO COH o o 12: 21 :so. 1 7 o o 
00010001 SWAPf'ER OOOrOOO HIB 16 o 00!00!38.12 o o 
00020010 _TlD4: 211r002 LEF 7 67 00!00!02.28 178 130 
00020019 _JOB3874 010r040 COH 3 1 oo:oo:oo.o2 16 40 B 
0003001C HUNT 360r00~ LEF 7 63 00!00!06.68 908 84 
00070010 _TTGS! 211r002 COM 4 ~8 00!03!34.83 186 100 
000A0020 SYSTEM 001r004 LEF 9 27 oo:oo:o1.s4 231 67 
00010023 S!GHON 360r02S LEF 4 53 oo: 00 !03. 27 361 66 
00060026 _ TTE 1! 350r000 LEF 7 133 00!00!03.11 467 150 
00020020 .J_OSBORN 360r013 LEF 7 61 00!00!22.46 1812 123 
0003002[ MELVIN 360r011 LEF 4 50 oo:oo:oJ.es 1206 70 
00000033 _TTJ2! 211r002 LEF 8 40 oo:oo:ot.4o 176 131 
OOOM038 ST_GEOJ\GE 320r001 LEF 8 597 00!00!19.07 2548 60 
0004003A U'[RRON 303r007 LEF 4 790 00!00!17.31 1154 79 
00070040 YERASt\A 360r016 LEF 9 15 oo:oo:ot.o4 142 87 
000[J0042 HARP 360r023 LEF 8 443 .00!01!13.37 2908 106 
003C0045 [IORSEY 360r024 LEF 4 17 oo:oo:o1,17 199 72 
002M046 FF<IElJMAN 360r002 CUR 4 469 00!02!05.44 3322 11 9 
003[0047 F!ELD 001r010 LEF 4 13 oo:oo:ot.45 188 64 
00030040 REMACP 001t003 HJIJ 9 1 oo:o2:1o.so 32 26 
00020049 NF.TACP 001r004 HIB 10 13406 00!07!45.67 32799 171 
OOOD004A ZKINFO 3~0r000 LEF 7 44 oo:oo:ot.25 327 150 
002[1004B HCGRATH 360,017 LEF 5 20 oo:oo:o1.46 219 87 
0001004C Pf<TSYI1B2 001 r004 HHI 8 28 oo:oo:o3.71 25 44 S 
ooo1oo4n Pf<TSYHI.ll 001r004 Ull$ 8 46 oo:oo:oo.7o 17 45 S 
0001004F Ef<f<FMl 001r006 IIIB 8 197 oo:oo:o2.47 30 32 
000100~i0 Of'COM 001r004 LEF 8 52 oo:oo.:oo. 27 34 42 
00010051 JQIJ_CONTf<Ol 001r004 HIEl 8 103. oo:oo:t3.B3 115 100 
00010052 Dl.tf"IOf"ICP oot,oo3 HHI 7 96 .. 5 00105:20.19 6297 267 
00020053 Df~C2ACP oot,ooJ HIB 7 922 00: 00: 2 lo 1 4 242 231 

Example 3-8 JOB CONTROL and Related Processes 

Print Spooling 

• Permits alternate 
served by queue 

u ser and program access to printer 

• If spooling not enabled, only access to printer is through 
PRINT command 

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

• When printer I/0 occurs,· VMS writes output to 
disk 

a file 

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

• Transparent to user 

• Should be enabled on all printers served by queues 
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MANAGING QUEUES 

SETTING UP BATCH ANO PRINT QUEUES 

o OPER pr1vilege required in managing queues 

• DCL commands used in managing queues 

Table 3-12 

Operation 

Settinq thc charactcri~tics 
of t11 1 inc pr in ter 

Setting tt1c charactcriGtics 
of a terminal u3cd a:; a 
printcr 

Enabling zpooling on a printcr 

Creating a print queuc 

Crcating a batch qucuc 

Startin~ the procc~ning of 
job~ on il qucue 

StopplnrJ. thc procc:::~inq of 
job!i on a qucue 

Dcleting a qucuc 

Assigning .-1 logic<ll print 
queuc to a phy!iical prlnt 
qucuc 

c~nccllinq a logical print 
qucuc assignmcnt 

Manaq 1 nq Oueucs 

Command Format 

$ SET PRINTER/qualifiers devicc-name 

$ SET TERMINAL/PEHMANENT -
$ /NOOROADCAS1'/NOTYPE AIIP.AD/NOTTSYNC -
("/othe r-qua 1 i f i c rs d"Cv icc-name 

$ SET DEVICE/SPOOLED dcvicc-namc 

S INITIALIZE/QUEUE CJUCU~-namc 

$ INITIALIZE/QUEUE/IiATCII c¡ucuc-namc 

S START/QUEUE quuuc-namc 

S STOP/OUEUE qucuc-~amc 

S OELETE/QUEUE qucuc-namc 

S ASSIGN/QUEUE physical-qucuc logical-queue 

$ DEASS!GN/QUEUE loqlcal-gueue 
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MANAGING QUEUES 

Queue Commands Executed at System Start-Up 

e Included in SYS$MANAGER:SYSTARTUP.COM 

t!Start a ~hYsical aueue for •ach linc ~rinter. 
t!Enable sener1c ~rintin~ en LPAO and LPUO. 
t!Disablc dtintiric Pr1nt1n~ on LPCO • 
• 

SET PRINTER/LOWER LPAO! 
SET DCVICE/SPOOLEU LPAO! • • • • • • • • 

START/OUEUE LPAO !If thi~ START co•~and 5ucceed9, 
ltSTATUS eouals 1• and the followins branch to LPAO_DQNE 
li• tn~en. Otherwi~e, the branch is not taken, 
land the oue•Je is itotlialized, then started • 
IF tSTATUS Tt!EN GOTO LPAO_OONE 
INITIALJZE/OUEUE/FLAG LPAO 

t STAHT/OUEUE LPAO 
tLPAQ_[IQNE: 
t SET PRINTER/LOWER LP~O: 

t SET DEVICE/SPOOLED LPDO! 
4 START/OUEUE LP90 
t IF tSTATUS THEN GOTO LPBO_DONE 
S INJTIALIZE/OUEUE/FLAG LPDO 
t STARf/OUEUE LPDO 
tlf'f10_[10NE: 
t SET PRINTER/LOWER LPCO: 
1 SET ~EVICE/SPOOLE~ LPCO: 
1 START/Ull[ll( LPCO 
1 IF 1SThlU3 THEN GOTO LPCO-~ONE 
• INiliAL.IZE/OUEUE/NOENA~LE_GENERIC_PRINTING LPCO 
t START/OUEUE LPCO 
1l.f·CO~ DONE: 

• 116lurt the ~nneric ~rint oueu• SYStPRINT, 

• 
1 START/OUEUE SYStPRINT 
t IF tSTATUS Tt~EN GOTO SYS1PRINT_DONE 
1 INJTIALIZE/OUEUE/GENERIC/flAG SYStPRJNT 
S STA~T/OUEUE SYStPRJNT 
ISYSH•F<INT _lJONE: 

• 
I!St•rt th~ lo~ical oueue BUSINESS and assi~n it tci·the 
tl~h~5ical auoue LPCO:, 

• 1 START/OUEUE BUSINESS 
t IF tSTATUS THEN GOTO hUSJNESS_DQNE 
1 lNITIALIZE/OU(U(/NOENAFLE_GENERIC-PRINTING DUSINESS 
1 ASSIGN/OUEUE LPCO FUSINESS 
1 START/UUEUE ~USINESS 

tfiUSINESS_[tQNE: 

• 
t!H~ke· ~ur~ lhe louical aueue OVERNIGHT exisls, 
t!Do not start it, 

• t !The followin~ co••and is ~re5ent onlv to find out if the 
t llodical oveue exi5ts. 
t STOP/OUEUE OVER~IGHT 

1 !The followin~ coru~and check& for lhe "no such aueue• error 
1 !status, AnY other status indicates th~t the nueve exista, 
1 lF (SSTATUS ,N[, ZX480JA) THEN GOTO OVERNIGHT-DONE 
t INITIALIZE/OUEUE/NOENABLE-GENERJC_PRINTING OVERNIGHT 
IOVERNIGHT_~ONE: 

Example 3-9 Sample Start-Up 
to Figure 

Commands 
3-2 

Corresponding 



MANAGING QUEUES 

• Typical qualifiers used in initializing print queues 

Table 3-13 Characterlstics of Print Queues 

Characteristic of Print Queue 

Flag page ~rccedcs cach job 

Flag and burst paqcs precede 
each job 

Spccial printcr sctup 

Qualifiers of INITIALIZE 
and START Commands Commcnts 

/FLAG A flag page ls a 
headcr page that 
makcs 1 t casy to 
scparate one job 
fr:om another. 

/FLAG/OURST A burst page ls a 
second flag page. 
Two heade r pag<:s 
makc it evcn ca~i~r 
to scparate onc job 
from anothcr. 

/FORMS_TYPE=typc Form!; typc can be 
userl to idcntify 
color o( lnk, width 
of papcr, de::;iqn e;( 

forms, or any oth~r 
ch~ractcristic of 
prinlf.:r setup. 

$1Start the batch aueue SYS$BATCH 

• $ START/OUEUE SYS$BATCH !lf this START co~~and succeedso 
$ !$STATUS eouals ¡, and the followins branch t6' SYS$BATCH_DONE 
$ 1 is ta~ .. en. Otherwiser the branch is not talo' .. enr 
$ land the oueue is initializedr then started, 
$ IF $STATUS THEN GOTO SYS$DATCH-DONE 
$ INITIALIZE/OUEUE/BATCH/JOB_LIMIT•2 SYStBATCH 
$ START/OUEUE SYStBATCH 
$SYStBATCH_DONE: 

• S!Make sure the batch aueue TWOTAPES exists. 
$!Do not start it, 

• $ !The followin~ command is Present onl~ to find out if the. 
$ llosical QIJeue exists. ~ 
$ STOP/OUEUE TWOTAPES 
S !The following command checks for the •no such aueue• error 
$ !status. AnY other status indicates that the aueue exists. 
$ IF ($STATUS , NE, l:X4803A) THEN GOTO TWOTAPES-DONE 
$ INITIALIZE/QUEUE/BATCH TWOTAPES 
HWOTAPES_DONE: 

Example 3-10 Sample Start-Up Commands Corresponding 
to Figure 3-4 
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MANAGING QUEUES 

• Typical qualifiers used in initializing batch queues 

Table 3-14 Ch~racteristics of Batch Qucues 

Characteristic of Batch Queue 

Number of currcnt jobs qucue 
can create 

Si zc of thc workin·g set of ea eh 
current batch job 

Total CPU tJmc for each currcnt 
batch queuc 

Ability of VMS to ~wap a current 
batch job 

Hl9 

Qualiflers oí INITIALIZE and 
STAflT Commands 

/JOB _r.IM IT=numbe r 

/WSDEFAULT::~numbcr 

/WSQUOTA=number 
/WSEXTENT=numbcr 

/CPUDEFAULT 2 timc 
/CPUMAXIM UM:z:: t 1 me 

/(NO)DISABLE_SWAPPING 



MANAGING QUEUES 

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 
$ IF $STATUS THEN GOTO label 
$ INITIALIZE/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 SYS$PRINT 
$ IF $STATUS THEN GOTO label 
$ INITIALIZE/QUEUE/GENERIC/qualifiers SYS$PRINT 
$ START/QUEUE SYS$PRINT 
$ label: 
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MANAGING QUEUES 

Generic terminal queue (if desired) 

$ START/QUEUE qucue-name 
$ IF $STATUS TIIEN GOTO label 
$ INITIALIZE/QUEUE/GENERIC/TERMINAL/qualifiers 
$_queue-name 
$ START/QUEUE queue-name 
$ label: 

.Logical queues (See Example 3-9) 

Forms type (SYS$MANAGER:FORMSTYPE.DAT) 

%forms-name forms-number comment 
%NORMAL 0 This forms name is standard. 

o Default batch queue 

$ START/QUEUE SYS$BATCfl 
$ IF $STATUS THEN GOTO label 
$ INITIALIZE/QUEUE/BATCII/qualifiers SYS$BATCH 
$ START/QUEUE SYS$BATCH . 
$ label: 

o Other batch queues 

.111 



MANAGING QUEUES 

MANAGING QUEUES ON A RUNNING SYSTEM 

o OPER privi1ege required in managing queues 

o Typica1 items to.manage 

Line printer needs paper 

Line printer breaks 

Batch job uses too much of system resources 

Managing Print Queues 

• Logica1 and generic print -queues 

No current job 

Tablc 3-15 Stopping Logical and Gcncric Print Qucucs 

Operatlon on a Logical 
or Gcncric Qucue Command Pormat 

Stoppinq t~1c queue and rc:;tarting 
it with ncw ct¡aracteristics 

Stopping thc qucuc and dcleting 1 t 

$ STOP/OUEU~ qucuc-name 
$ START/OUEUE ( /qual i f icr ••• } queue-narr.c 

$ STOP/OUEUE qucue-nnmc 
$ DELETE/QUEUE qucuc-name 
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MANAGING QUEUES 

• Physical print queues 

Pause for printer repair 

Must spccify what happens to current job 

' 

Table 3-16 P~using Phy~ical Print Queues to Start a New Box 
of Printer Paper or Repair Jammed Papcr 

Opcration on a Physical Qucue 

Pausing a qucuc, halting the currcnt 
job 

Rc5uming a pa~scd .qucuc, with thc 
(ollowing effcct on thc currcut job: 

ContinuinrJ with ~;ame pal)e of 
current job 

Continuirl~ witt1 preccding pago 
of currcnt jaU 

Restarting tl¡c currcnt job from 
thc bcqinninq 

Aborting thc. current job 

Comrnand Format 

$ STOP/QUEUE physlcal-queue 

$ START/QUEUE physlcal-qucuc 

$ STAR'J'/QUEUI::/BACKSPJ\CE phy~;ical-qucue· 

$ START/QU!:UE/TOP _OF _F 1 LE physl ca 1-queue 

$ STAH1'/QUEUE/NEXT phy;. i ca 1-queue 
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MANAGING QUEUES 

Physical print queues 

Stop to change 
queue 

characteristics· of queue 

Must specify what happens to current job 

or 

Tablc 3-17 Stopping Physical Piint Qucues to Chango the Queue 
Characteristics oc Dcletc thc Queue 

Steps in Changlng thc 
ct.aractcri~tics o[ oc 
Dclctiny a Phy:lical 
Print Queue 

Stcp 1: Stopping thc que u e 

Stcp 2: SpecifyinrJ thc cffcct 
on thc current job 

Allowing currcnt job to 
complete 

Abortlnq currcnt jot, 

Movinq currcnt job to thc 
cnd of thc qucuc 

Moving currcnt job to 
spccific<l quct1c with 
spccificd priority 

Stop 3: Modifyinl) thc qucuc 

Command Format 

$ STOP/QUEUE/NEXT phy5ical-queuc 

--no command --

$ STOP/QUEUE/AOORT phy~lcal-qucuc 

$ STOP/QUEUE/REQUEUE physlcal-qucua 

$ STOP/0U8UE/REOUEUE~qucuc-name -
S_/PRIORITY=n phy91cal-qucue 

dele te 

Rcstarting thc qucuc with 
ncw charactcrlstics 

$ START/QUEUE[/quallflcr ••• ) physlcal-queuc 

Delctlng tt1c qucuc, nlong 
with all the job~; on 
thc ·qucuc 

$ OELETE/QUEUE physlcal-queue 
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MANAGING QUEUES 

o Reassigning 1ogica1 queues 

Table 3-18 Rcassigning Loqical Qucues 

Opcration on ~ Logical Ououc Command Format 

Chang ing the assignment of the queue $ S1'0P/QUEUE Joqical-qucue 
$ ASSIGN/QUEUE other-qucuc logical-queue 
$ STAHT/Q~~UE loqical-qucue 

Rcmoving the assignmcnt of the queue S-STOP/QU~U~ lo~ical-queue 
$ DEASSJGN/QUEUE logical-qucue 

o Moving jobs from one queue to another 

Operlltion 

Moving all jotJfi 
(cxccpt currcnt 
jobs) from 
one qucuc to 
anothcr 

Table 3-19 Movlng Jobs From One Qucue to Anothcr 

Command Format 

$ ASSIGN/MERGE -
S_destination-queue source-qucue 
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Examplc: LPA0 Needs Repairs, 
LPB0 is Operating 

S STOP/QUEUf:/NF.XT LPAO 
S STOP/QU!:Uf:/H!:QUEUE LPAO 
S ASS!GN/M!:RGE -
S LPD0 LPAO 
S-DELETE/QUEU!: LPAO 



MANAGING QUEUES 

Managing Batch Jobs 

o Interrupting and restarting 

Can NOT be interrupted and restarted automatically 

Must be started again from the beginning or 
manually 

e Restarting manually 

Examine the batch log 

.Edit the batch command procedure 

restarted 

Submit the edited command procedure as a batch job 

o Managing batch queues 

T~ble 3-2~ Stopping Batch Queucs 

Opcration on 3 Batch Oueue Command Format 

Sloppinq thc qu,:uc and rc~tartinq $ STOP/üU.I::UE batch-qucuc 
it with ncw charilctcri.stics S STAUT/QUEUE[/qualificr .•• ] batch-queuc 

Stopping thc queuc and dcleting it $ STOP/OU~UE batch-qucue 
Wait for all currcnt jobs to complete, 
or abort currcnt jobs with 
OELETE/ENTRY command. 

$ OELETE/QUEUE batch-qucue 

116 

(~ 

~ 

® 
® 
@ 

® 
·~ 

·-:n. 
-W 

··]i 

·1) 

.}) 

~ 
.}) 

.) 

) 

) 

) 

) 

) 

) 

) ,;; 

··, 
/ 



( ) 

( i 

,. ' 
\,. / 

. ) 

f 

' ' ' . .' 

' : 

. ' 

MANAGING QUEUES 

Cautions on Command Names 

e $ STOP/QUEUE 

Stops batch queue 

Stops generic or logical print queue 

Does NOT stop physical print 
STOP/QUEUE/NEXT) 

Pauses physical print queue 

que u e 

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 

• $ ASSIGN/MERGE 

Does NOT assign a logical queue 

Moves jobs from one queue to another 
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MANAGING DISK ANO TAPE VOLUMES 

INTRODUCTION 

The system manager must coordinate disk and tape man~gement 
with the system's users and operators. The system manager is 
responsible for deciding how the user data disks are initializ0cl, 
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 used 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 f.ile 
standard. 

The appropriate file structure is given to a disk or tape 
vo1ume at initialization time by an ancillary control process 
(ACP). The ACP is responsible for maintaining the structure of 
and controlling - access to the volumc. It is the ACP which makcs 
entries in directorias, creates and deletes files and keeps track 
of storage allocation of the blocks on a disk, 

This module is separa~ed into two parts: 
covers how disk and tape vo"lumes are managed; 
covers how they are structured. 

A system manager must: 

o Assist users with their private volumes 

o Create and manage public volumes 

The first part 
thc second par t 

OBJECTIVES 

o Describe the FILES-11 structure of disk volumes 

o Describe the VAX/VMS ANSI Level 3 structure of tape 
volumes 
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MANAGING DISK AND TAPE VOLUMES 

RESOURCES 

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

l. 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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MJ\NAGING DISK ANO TAPE VOLUMES 

DISK ANO TAPE VOLUMES 

terminal 

o 
MAGNETIC 
TAPE 

VAX/VMS 
COMMAND 
LANGUAGE . 
INTERPRETER t 

VAX/VMS 
. OPERATING ? 

SYSTEM 

DECtape 11 
DISK 
PACK 

.. ' 

Figure 4-l Volume Manipulation Commands 
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MANAGING DISK ANO TAPE VOLUMES 

TYPES OF DISK ANO TAPE VOLUMES 

Prívate Volumes 

o Reasons for using private disks and tapes 

File backup 

Private environment (protection) 

More space (guatas) 

Ease file transfer among systems 

Public Volume~ 

() 

r.]l 

(j) 

~ 

:) 
(}) 

(j) 

(} 

;) 

::) 

') 

'} 

") 

o Reasons for use ) 

Contain files users create for private or public use ) 

Contain public files ,) 

Operating system 

Utilities 

Oiagnostic and test programs 

System librarles 

HELP files 

Optional software 

• Available to all users 

o Access to files controlled by protection 

• 
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MANAGING DISK ANO TAPE VOLUMES 

USING DISK ANO TAPE VOLUMES 

o To copy information to or from a volume, use: 

COPY 

- BACKUP 

FLX 

BCK 

RST 

• 
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MANAGING DISK ANO TAPE VOLUMES 

Major Steps in Creating and Using a Disk or Tape Volume . •"' 

• $ALLOCATE device-name[:] [logical-name[:]] 

o [$INITIALIZE[/qualifiers] device-name[:] label] 

e $MOUNT[/qualifiers] device-name(:] [label] [log-name[:]] 

• 
• 
use device - often via logical name 
• 
• .. 

o $DISMOUNT[/qualifiers] device-name[:] 

o $DEALLOCATE device-name[:] 

.126 

® 
® 
(}) 

1) 

() 

-~ 

~ 
.. ) 

} 

9 
) 

.} ., 

'-, 
j 



,. 

' ' ) 
,. 

j 

) 

(' 

__ ) 

_,¡ 

'1'· ..• ::1 

' "j.' \ . .. 

::,:; 

·) 

. ) 

\ 
j 

") 

INITIALIZE 

Figure 4-2 

MANAGING DISK AND TAPE VOLUMES 

AllocatP. an apnropriate 
dcvice to your proccss. 

- - ls thc volumc a ncw onc? 

- - ls tho volumo a disk volume? 

Aun thc BAO utility to 
loca te unruliablc arcas 

- - of'the disk. 

lnitialize tho volumo to est<Jblish 
anpropriatc ownership, protcction, 
and file structure. 

Mount tho volumo to make 
its contents availahlo 'to 
your proccss, 

Dlsmount thc volumc, 
closing acccss to íts 
contcnts by your 
process, 

Dcallocatc thc dcvice from your 
- - - - process, making it availahlc to 

othcr users of your system . 

Place the vol u me on the devicc 
and ready it by prt!ssing the 
LOAD, START, AUN, or 
other appropriate button. 

Pcrform desired file maintcnancc 
opcrations on thc volumc. (Seo 
Command Lan!ruanc Uscr's Guido 
for rcstrictions.) 

Dismounting unloads your volume. 
You must removo it from the dcvicc. 

TK~OG1 

Creating and Using a Disk or Tape Volume 

'-
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Operatlon 

Displayin'] the 
characteri5tic~ 
of a dcvicc 

Dlsplaylng the 
characteristics 
of a volume 

MANAGING DISK AND TAPE VOLUMES 

Table 4-1 Obtainlng Information About Devices 

Command Strlng Comments 

$ SHOW 

$ SHOW 

S SHOW 

S SHOW 

DE VICE (/FULL) device 

DE VICE/ FULL DMA 2: 

DE VICE/FUL L device 

DEVICE/FULL MYDISK 
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Displays the characteristics 
of dev ice DMA2. 

Displays the characteristics 
of thc volume currently mounted 
on the device whose logical 
nt~me is MYDISK. 
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MANAGING DISK ANO TAPE VOLUMES 

$ SHOW DEVICE DYI 
List of Devices on 
Device Device Device 
Na~e Status Characteristics 
DYAOl on line 
DYAl! on line 

$ ALLOCATE DYI DISK 
_DYAO: allocated 

$ HOUNT/FOREIGN DISK 

25-HAR-1982 
Err. Volumo 

Count Label 
o 
o 

t5:~o:o7.35 

Free 
Blocks 

XHOUNT-1-HOUNTED, ~ounted on -DYAOI 
$ RUN SYS$SYSTEHIBAD 
~AI>>DYO 1 
~AD -- DYOI TOTAL BAD BLOCKS• o, 
BAD>-z 
S DISHOUNT/NOUNLOAD DISK 
$ INITIAL!ZE DISK USER_DISK 
$ HOUNT DISK USER_DISK 
XHOUNT-1-HOUNTED• USER_DISK ~ounted on _DYAOI 
$ CREATE/DIRECTORY DISKI[H[LPJ 
$ DIRECTORY DI~KI[HELPJ • 

No files found. 
$ COPY SYSSHELPINOTES.HL& D!SKI[HELPJ 
$ D!RECTORY DISKI[HELPJ 

Directorv _DYAOI[HELPJ 

NOTES, HL~ ;¡ 

Total of 1 fiJe, 
$ SHOW DEVICE/FULL DISK 

Dovice DYAOI 25-HAR-1982 15151132.21 

on line 
Hounted 
Error Lo~Dins Enabled 
Allocated 

Error count 
0Perations comPletad 
Reference count. 

o 
:S JO 

1 

Volu~e label USER_DISK 
Owner UIC [011.030J 
Volume protection 0000 
Volume status 
ACP Process na~e DYAOACP 
Ouota cache size 64 
File ID cache size J2 

S DISHOUNT DISK 
$ DEALLOCATE DISK • 

Owner Process id 
Owner Process na~e 
Default buffer uize 

Free bloc..-.s 
Transaclion counl 
Hount cOunl 
Relalive volu~e no. 
Cluster size 
Hax. files allowed 
Extent cache aize 

T rans Ho•Jnl 
Cour.t Count 

0011003A 
DORSEY 

512 

HO 
.1 
1 
o 
1 

123 
64 

Example 4-1 
1 Preparing and Transferring Files to a Disk Volume 
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MANAGING DISK AND TAPE VOLUMES 

Table 4-2 Preparing Disk and T~pe Volumcs for Use 

Operation 

Allocating a d~vice 

Finding unreliablc 
arcas on an unused 
disk 

Creatinq a file 
ntructurc on a tape 
or disk 

Command String/Example 

$ ALLOCATE ·devicc [loq-nñme] 

$ ALLOCATE DM DISK 

$ MOUNT/FOREICN device 
$ RUN SYS$SYSTEM:BAD 
BAD><.lcvicc/LI 

BAD><CTRL/7.> 
$ DISMOUNT/NOUNLOAD dcvlcc 

$ INITIALIZE dcvice lahcl 

$ INITIALIZE DMA2: TEST DISK 

$ INITIALIZE MTA0: TSTTJIP 

13il 

Comments 

Fin~D flrst available 
RK06/RK07 and assiqns it 
to your process. Thc 
logical name DISK is 
placed in your process 
logical name table and 
assigncd thc namc of the 
allocated dcvice. Other 
users-arc unable to acccss 
thc devicc. Whcn the 
ALLOCATE command is uscd, 
thc DISMOUNT comm~nd does 
not free the device for 
othcr users. 

Finds unreliablc arcas of 
the disk and rccorrls their 
locations in a :;¡lucia! 
block. The process obl i­
terates al! prev iOu:> data 
on tt1e disk. If the di~k 
is not your own, VOLPHO 
privilcqc is rcquired. 

Bul!do FILES-!! On-Dlsk­
Structure on thc volume 
londcd on DMA2:. The 
volumc is labeled 
TEST DISK. You nre·de­
clared owncr of thc disk; 
all uscr groups are al­
lowed all typcs of access 
(RWED). Yo u must own the 
disk, or process VOLPRO 
prlvllcgc. 

Builds ANSI level 3 tape 
structurc on the volumc 
locatcd on dcvicc MTA0. 
The volumc receivcs thc 
label TSTTAP. By default, 
you are declared thc 
owncr; all user groups are 
allowed all tYpes of 
acccss (RWEO). 
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MANAGING DISK.AND TAPE VOLUMES 

Tablc 4-3 Sequence of Commands for Using Disk and Tape Volumes 

Function 

Crcat'e a link 
between your process 
and a or tape rl~vice 

and spec 1 fy thc 
volumc to be placed 
on that dcvicc 

Complete thc 1 ink 
bctwccn your process 
tl1e spccificd volume 

Use the Vol um~ 

Breaking the link 
bctwecn thc Vol1Jme 
and your Procc53 

Deallocating a 
Dcvice 

Physically remove 
the volume from -the 
device 

Action of Command/Example 

$ MOUNT device n~mc -
S_volume-label-logical-name 

r 
$ MOUNT MT: XFILES TAPE 

Place thó volumc on· the 
assiqned dcvic~. Prcss LOAD, 
START, RUN or othcr appropriatc 
buttono 

$ DISMOUNT[/NOUNLOIID]dcvice 

$ DISMOUNT DMI\2: 

$ DEALLOCATE dcvice 

$ OEI\LLOCI\TE DMI\2: 

Remove Volume (rom device and 
store in an appropriatc place. 

131 

Comments 

Issuing thc mount command 
with a generic device disk 
spr:cification Ci11J~;es the 
system to select an avail­
abl~ dcvice of the speci­
fied type to your process. 
Once thls command i·s issued, 
either somcone must mount 
the volume or you must 
issue <CTilL/C> to .cancel 
the rcqucst o 

This actlvity is pcrformed 
by an operator on sorne 
systcms, by the user on 
othcrso 

If you want VMS to keep 
the arder on-line whcn you 
dismount it, use thc qualifier 
/NOUNLOI\0. 

Dismounts and automatically 
unloads·the volumc on DMJ\2. 
Ocletcs thc logical namu 
aasiqnmcr1t of MOUNT. 

Oeallocatcs dcvicc OMA2o 
Frees thc device for use 
by othcr. uscrs o Do es not 
delete a loqical namc 
ess1gned by the ALLOCATE 
command. 

If the ALLOCATE command was not 
used to a~~ign the devicc to 
your process, the DISMOUNT 
command break~ thc link between 
y6ur process and that dcvice, 
so that it may be assigned to 
other users o 

This activity is performed 
by the oprirator in sorne 
systems, the user on others. 



MANAGING DISK ANO TAPE VOLUMES 

BACKUP 

o Files specified are placed in a save-set 

e Format of information in save-set is understood by BACKUP 

e A save-set can exist on tape or disk 

e Format of the BACKUP command: 

BACKUP/qualifier input-spccifier output-specifier 

o TAPE must be mounted /FOREIGN 

·~ 
<» 
® 
~ 
@) 

·» 
~ 

;¡ 

'~ 
~ 
·]) 

') 
o When used with tape volumes, BACKUP can create and access 

savc-;sets onl y :) 

Table 4-4 Dcfinitionn of BACKUP Terms 

Term Definition 

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

SAVE-SET NAME Any legal VMS file~ame, fil~ type 
~nd verslon number 

SAVE-SET SPECIFIER A device and a save-set namc. The 
format is: devlce:save-set name 
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Function 

Copy 

Duplica te 

Llst 

Save 

Resto re 

MANAGING DISK ANO TAPE VOLUMES 

Table 4-5 Commonly Used BACKUP Functions and Commands 

Deflnition 

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

$ BACJ<UP/COMPARE savc-se,t··spccifier file-specification(s} 

$ BACKUP/COMPARE MTA0:fEBI0.BCK [MARSH ••• j•.• 
Creatc one or more ncw disk files from one or more 
old disk f!les. 

$ BACKUP file-speclflcatlon(s) fllc-speclflcatlon(s) 

$ BACKUP DBAl: (MARSH ••• ] DBA2: [MAH:)fl ••• ] 

Crcate a duplicate of a disk tncluding location of 
information. 

$ BACJ<UP/PilYSICAL input-dcvice output-device 

$ BACKUP/PilYSICAL DOAI: DBA2: 

Display thc file specificatlonn for files inside 
the savc-sct. 

$ BACKUP/LIST save-set-specifier 

$ BACKUP/LIST MTA0:Ff.BI0.DCK 

Copy onc or more files into a s~vc-set. 'The 
dlrectory structurc is recordcd wlth file 

"informatlon. · 

$ BACKUP fllc-specificatlon(~) save-set-specifier 

.$ BACKUP DUAl:(MARSII ••• ]*.* MTA0:F~Bl6.BCK 

Copy onc or more files from a s~vc-sct toa disk 
or floppy. Dircctorlcs are creatcd if not found. 

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

$ BACKUP MTM: Ff.B 1 fi. OCK DDA2: [ MI\RSII} 

.-



MANAGING DISK AND TAPE VOLUMES 

• SNOW OEVICE HT:. 
Lut. Df [levices on ~-JUN-1992 13108110.71 
lleva e• [levtce [Jevlce E r r, Volu•ct F"r•• Tr•r•• Hount. 
J.~ o•• Slet.o.a Ch•rect.ert•lic• Counl L•b•l Bloc~. S Count. Counl 
HTAOI on 11n• 13 

• ALLOCATE HT: HYTAf'E 
_HTAOI •lloc•t.ed 

t INITIALIZE/DENSITY~I600 HYTAPE UTLDCK 
t f10UtlT/F"Qk[JüN 11"1'TAPl" 
XHOlJNT-I-110UNT[[I, UTL&CII. •ounled on _HTAO: 
t ~AC~UP [C0Uk5t.UTLC0M,,, J•·* /1YTAP(li1AkCHIO.~CK 
t !iACt:Uf'/LJSl 11YlAI'(!I1ARCIHO,fiCK 
List.i~• of ••v• sel 

B•v• ••t.: 
Wr1llf'n b ... : 
UICl 

HARCHIO.~CK 

OORSEY 
[011rOJOl 
~-JUN-1902 13108!13.11 

D~•r•t1n• .... ~t•~l 
i1ACKUP ver~lor.: 

~ACKUP [t0UR5E,UTLCOM,,,]t,$ MYTAPEIKARCHIO.~CK 
VAX/VMS ver~lon VJ,O 

Cf'U 10 reuuat•rl 
Hodf' rtUoet: 
Wrilt.en on: 
tloct. ,.lzel 
O t<HJf' s t;:•ol 
lluffer cour.t.l 

VJ.o 
01JOA09~ 
_Hf"IR[JY 11 
_HTAOI 
9464 
10 
J 

[000000lOOOOOO,OIRI1 
0":34 

[000000lCOUk9t.biRII 
111-48 

[COUkGElUTLCOH,biRII 
12119 

[COURS[,UTLCOHJ~A~.DIRII 

12121 
tCOURS[.UTLCOH.~ASl~AOCNVRT.~ASil 
so:Jt 

[COURS[.UTLCOH.~ADl~AOrACT.~ASil 
091 JJ . 

CCOUkf.l:, UTL CQH, llMlJ liAORQHAN, l!A5 J 1 
09:36 
ICDUR~E.UTLCOH,llASlCNVkT.OASII 

10:3:.! 
[C0UR~E.UTLCOM,OASJCREATOR,VASI1 

J 1: 06 

Tol•l or ~~~ ftl••• ~46 blocks 
Erod ot ••v• sol 
t SHOW lJEVICEIF"ULL MYTAPE 

on lln• 
Ho•Jrol•d 
Error Lo••1~d En•bled 
Alloc•l•d 
F"oret•r• 

[rror "courot 
o,..r.t1on• co~,.l•l•~ 
Rote re roce· counl 
Denait ... 

13 
99~3 

1 
1600 (lf'l 

Volu•• l•b•l 
Ownetr UIC 
Volu~• ~rol•cllon 
ACP ,-roe•'~~• n .... 

Ulll!CI'I 
t011 .oJol 
rroo 

1 DISHOUHT H)TAPE 
1 (t[AlLOCAt[ HYTAf'E 
1 DEASSIGH HYTAPE 

Owner ,.roeess id 
Ownar ,.roe••• n•ft• 
Dof•ult. buffe~ •1:• 

Record s1ze 
Tror•••clíon count 
Hount. count 
Rel•l1v• Volu•• No. 

11 

•· 
2 

2 

• 
3 

26-APR-1992 

2-4-HAR-1992 

24-HAR-1982 

2-4-HAR-1902 

22-Af'R-1990 

22-Ar·R-1990 

22-M'k:- t 980 

22-Af'k-1900 

7-HAY-1990 

004C00"8 
OORSEY 

>12 

o 
1 
1 
o 

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

Major Steps in Using a Disk or Tape 

o $ MOUNT [/qualifiers] device:-name[:] [label]­
$_[logical-name[:]] 

• 
• 
use device - can refer to it by logical name assigned 
by MOUNT 

• $ DISMOUNT [/qualifiers] device-name[:] 

or 

o $ DISMOUNT [/qualifiers] logical-name[:] 
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11f..NAGING DISK AND TAPE VOLUMES 

S SHOW DEVICE HT: 
Lilil of Devices on 5-JUN-1992 13!3~:20.22 
~ovicc Ocvice Oevice Err. Volu~e 

Hamo Statu~ Characteristics Count Label 
Free Trans Mount 

Block~ Count Count 
HT410! on linc 13 

$ SET DEFAULT CCOURSE,UTLCOHJ 
J HOUNT/FOREIGN HTl UTLBCK HYTAPE 
%HOUNT-l-HOUNTED, HARCH1 ~ountod on _HTAOl 
$ D!RECTORY 

No· files fovr.d. 
$ &ACKUP/L!ST HYTAPElHARCHIO,&CK 
Lislins of save 5el 

Save set: 
Wriltcn b'.l! 
UIC! 
[late: 

HARCftl O, &CK 
DORSEY 
(011o030J 
5-JUN-1982 13l08l13.11 

Con.a,and! , BACKUP CCOUHSE,UTLCOH,,,J*·* HYTAPElHARCHIO.BCK 
Qperoting s~ste~: 
81\CKUF' version! 
CPU ID re~ister: 

·VAX/VHS vcrsion V3.0 
V3.0 

No de nrJa•e! 
Writtcn on! 
Block sL:e! 
Grour· ttize! 
Buffer CoiJnt: 

0130A095 
_HARDY!! 
_HTAOt 
9464 
10 
3 

(OOOOOOJOOOOOO.D!RII 
[OOOOOOJCOURSE.DIRII 
(COURSEJUTLCOH.~IR;l 

[COURSE.UTLCOHJ~AS.DIR;l 
CCOURSE.UTLCOH.BASJDADCNVRT.DASII 
(COURSE.UTLCOH.BASJBADFACT,BASII 
[COURSE.UTLCOH.DASJDADROHAN.DASII 
[COURSE.UTLCOH.BASJCNVRT,DASII 
[COURSE.UTLCOH,STRJFILE6,LIS11 

Total of 212 files• 546 blocks 
End of save set 
$ BACKUP HYTAPElHARCH10.&CK l*•••J 
S Dlf<ECTORY 

~iroctor~ WORKICCOURSE,UTLCOHJ 

BAS.Dif<ll 
FIL.DIRII 
LQG,DIRII 
STR.Dlf<l1 

Total of 13 files, 
$ D!SHOUNT HYTAPE 

CQB, {IIR; 1 
FOR.l•IRi 1 
HAR,D!Rl1 

• 

COH,!t!Rl1 
JOB.DIRII 
PRN.DIRII 

11 26-APR-1992 
1 24-HAR-1982 
1 24-HAR-1982 
1 H-HAR-1982 
4 22-AP.R-1980 
2 22-Af·R-1990 
2 22-APR-1980 
4 22-APR-1990 
1 25-SEP-1990 

EDT. DIRI1 
L!B,l•IRI1 
SRT.D!Ril 

Example 4-3 
(Saved 

Restoring a Directory Hierarchy from 
with BACKUP) and Showing an Operator­

Assisted MOUNT 

Tape 
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MANAGING DISK AND TAPE VOLUMES 

PROTECTING A VOLUME 

• Protection codes are set when volume is: 

-.' Initialized 

Mounted 

o You have control over: 

Volume owner's UIC 

Volume protection code 

o Separate owner UICs and protection codes for: 

Volume 

Directories 

Files 

• To set volume protection code: 

Volume must be blank, or 

Volume owner UIC matches yours, or 

r'.,. You have VOLPRO privilege ';;.. 

-.. , 
.. 

___ .. 

/ . 

137 



MANAGING DISK AND TAPE VOLUMES 

Table 4-6 Protecting Volumes in the In1t1al1z1ng Phase 

COMMAND FORMAT. 

Purposc/Comment 

Protecting tapes or 
disks; can use any 
comhination of these 
two qualifiers 

Protecting disks; 
can use listcd 
combinations of 
qualificrs only 

$ INITIALJZt[/qual!f!er(s)] dev!ce label 

Qual!f!er Effects 

non e owner UIC: (g,m] * 

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

/PROTECT!ON•code owner UIC: no eff~ct 

protection: spccified in code 

/OWNER_UJC•u!c owner UIC: uic ~pecified 

protection: no cffect 

/NOflHARE owner UIC: (g,m] * 

protcction: 
S:RWED,O:RWED,G,W 

/GROUP owncr UIC: [g,~] * 

protection: 
S:RWED,O:RWEO,G:RWEO,W:RWE!l 

/G ROU P /NOS liAR E owncr UIC: [g,0] * 

protcction: 
S:RWEO,O:RWEO,G:RWED,W 

/SYSTEM owner UIC: {1,1] 

protection: 
S:RWEO,O:RWED,G:RWED,W:RW~D 

• In (q,m], g • user's group numbcr, m • user's member number 
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MANAGING DISK AND TAPE VOLUMES 

THE MOUNT COMMAND ' "" 

Table 4-7 Effects of $MOUNT Qualifiers·on a Volume 

COMMAND FORMAT 

Purpose 

Ovcrridc volume 
paramcters whilc 
volume is mounted 

Overridc own~r 
UIC of tape or 
disk 

Overridc di:>k 
protection codc 
while mountcd 

Extcnd disk access 
to othcrs 

Makc disk acccss 
availalJlc to your 
group 

Make disk acccss 
available to all 
User9 (publ ic) 

Make disk available 
to all u~crs issuing 
o $MOUNT/SHARE 
command 

Mountlng a volumc of 
unknown labcl 

$MOUNT(/qualifier(s)J device labcl log-namc 

SMOUNT Qua 11 [i e r 

/OWNER_UIC•[uic) 

/PROTECTIQN:acode 

/GROUP 

/SYSTEM 

/S fiARE 

/OVERRIDE•IDENTJFICATJON 
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Effects/Required Privilege. 

specifícd UIC is owncr while 
volumc is mounted 

- volumc ownership or VOLPRO 
requircd 

specificd cede is protection 
while disk is mountcd 

- volumc ownership or VOLPRO 
requircd 

- assigns .loqical name to 
group li!blc··· 

- group memhers acccss the 
volume without mounting it 

- group membcrs must still p~ss 
volumc protection code 

- GRPNAM rcquired 

assigns logical name to 
system table 

- all uscrs access the volume 
without mounting it 

- uscrs must still pass volume 
protection code 

- SYSNAM rcquired 

- other users must still pass 
volume protection 

- no special privileges 
required 

- requircs VOLPRO privilege or 
ownership of volumc 



MANAGING DISK AND TAPE VOLUMES 

MOUNTING A DISK WITH AN UNKNOWN LABEL 

• Requires disk ownership or VOLPRO privilege 

f HOUNT/OVERR!DE•IDENTIFICATION DY: UNKNOWN HYDISK 
XHOUNT-1-HOUNTEDr USER-DISK' ~ounled on _DYAO: 
f SHOW DEVICE/FULL HYDISK 

De vice DYAO: 7-JUN-1982 10:39:25,07 

or, lir"~ 
Hounled 
Error Loggtn~ Enabled 
Allocated 

Error count O 
Qporations comPleted 255 
Rcference counl 1 

Vol\Ja•r. label 
Owr.er UIC 
Voluffio protection 
Volumu tolat•J~ 

ACP Process na~c 
Quola cache sizc 
Filo ID cache size 

USER_DISK 
(100. 200J 
FFOF 

DYAOBACP 
64 
32 

Owner Process id 
Owner Process na~o 
DefMult buffer size 

Free bloc~~s 
Transaclion counl 
Mount count 
Relativo vol~~e no. 
Cluster size 
Hax. files alloYed 
Extent cache size 

f DISHOUNT HYD!SK 

• 

OOOB002E 
DORSEY 

512 

446 
1 
1 
o 
1 

123 
64 

Example 4-4 Mounting a Disk with an Unknown Label 
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MANAGING DISK AND TAPE VOLUMES 

Public Volumes 

e Initia1izing a disk /SYSTEM sets 

UIC=[l, 1] 

Protection = (S:RWED,O:RWED,G:RWED,W:RWED) 

e Mounting a disk /SYSTEM 

Dea1locatcs thc dcvice 

P1accs 1ogical name is system logical name table 

Allows all users to access vólumc without mounting it 

$ ALLOCATE DB: PUBDISK 
_[!BAO: allocate,j 

$ MOUNT/FOREIGN PUBD!SK 
XMOUNT-1-MOUNTEDo 
$ RUN SYSJSYSTEH!BAD 
DAlt)[I[IQ! 

~ounted on _DBAO: 

BAD -- DBO: TOTAL DAD BLOCKS• O, 
DAD>~z 

$ DISMOUNT/NOUNLOAD PUBDISK 
$ INITIALIZE/SYSTEH PUDDISK HYVOL 
$ HOUNT/SYSTEH PUDDISK HYVOL 
XMOUNT-1-HOUNTEDo HYVOL ruountcd on _DBAO: 
$ SHOW LOG!CI\L/SYSTEH 

Cont·ents of s':lstem losical nan.e table 

CDD$D!CTIONI\RY • 'SYS$SYSTEH!' 
DBG$!NPUT = 'SYS$INPUT!' 
DDG$0UTPUT = 'SYS$0UTPUT!' 
DISKJANIHAL • • __ DRI\0!' 
DISK$HYVOL • '--DBAo:• 

Example 4-5 Initia1izing and Mounting a Public Disk 
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MANAGING DISK AND TAPE VOLUMES 

MAINT AINING PUBLIC VOLUMES 

The recommended procedure is to perform regular maintenance 
on public volumes. 

• To provide backup copies of volumes 

o To improve I/0 performance of the volume ~ 

o To recover blocks allocated to files that were not J 
properly closed 

Using the BACKUP Utility to Maintain Public Volumes 

The BACKUP utility performs the following: 

o Saves disk files onto tape or disk in a file called a :} 
save-set 

• Restares a save-set to disk 

o Lists information about the files in a save-set 

o Copies files from disk to disk 

o Compares disk files or files in a save-set with other disk 
files · 

BACKUP is used to: 

• Back up and recover disk volumes 

• .Create more efficient copies of disk volumes to improve 
I/0 performance 

• Copy system volumes (stand-alone BACKUP) 

.. 
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Function 

Save a disk 
volume to a 
savc-Gct on 
tape 

Restare a 
disk volume 
from an image 
save-set 

Copy a tiisk 
volumc to 
anothcr disk 
and creatc a 
efficicnt 
volumc 

Do an in­
cremental 
backup 

MANAGING DISK ANO TAPE VOLUMES 

Table 4-8 Dacking Up Disk Volumes 

Command/Example 

$BACKUP/IMAGf. dev-name -
S~save-set-spec i f icr 

SBACKUP/IMAGE DBAI: -
S_MTM:MAH24.BCK 

SBACKUP/IMAGE save-sct-specifie~ -
$_dev-name 

SBACKUP/IMAGE MTA0:MAR24.BCK -
S DBAl: 

SBACKUP/IMAGE dev-namc dev-namc 

SBACKUP/IMAGE DLDDISK NF.WDISK 

SBACKUP/RF.COJlD -
$ dcv-nilmc/SINCE=Ai\CKUP­
$=save-nct-npccifier 

SBACKUP/JlECOJlD -
S DA2:( 0 ••• )/SINCF.•BACKUP­
$-MT'-0: 19,JUN. BCK 

Comments 

Creat~s a save-set on tape to 
restare dat~ in case of faílures 
or to temperar i ly store data on a 
lcss expensive medium. 

Restare a save-set to recover lost 
data or movc data out of tcmporary 
storage. 

Make a copy of thc volume speci­
fied by thc logical name OLODISK 
onto the volume assiqncd to volume 
NEWDI5K. In thc new volume, 
thc files are. made more conti­
guous, making I/0 more efficient. 

Back up thone files that were 
created or modificd since the 
last save opcration. 

Note: Scc Chaptcr 5 of thc Vi\X/VM;. ~;yr;tem MtJOilr:J(~ffi(~nt: 11nd Op!!rati·on!.i Cuide for mort;? 
information on bM:k.ing up publlct'llc:; ami volumc~. 
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MANAGING. DISK ANO TAPE VOLUMES 

BACKING UP THE SYSTEM DISK 

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

o Log in at the console terminal 

o Run the shutdown command procedure 

o Stop the processor by pressing <CTRL/P> and typing HALT 

~ 

® 
® 
1' 
® ., 
.) 

» 
) 

o Boot stand-alone BACKUP. See your Software Installation ) 
Guide for instructions 

o Physically load the scratch volume on the disk device 

o Issue the command string 

BACKUP/IMAGE source-dev destination-dev 

to copy the system disk onto the scratch disk 

o Halt the processor by pressing <CTRL/P> and then typing .~ 
HALT .Y 

o 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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MANAGING DISK ANO TAPE VOLUMES 

To back up and restare 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 Log in at the console te.rminal 

o Run the shutdown command procedure 

o Stop the processor by pressing <CTRL/P> and typing HALT 

o Boot stand-alone BACKUP. See your Software Installation 
Guide for instructions 

o Physically load the scratch disk or 
appropriate device 

o Iss~e the command string 

tape 

BACKUP/IMAGE device-name save-set-specifier 

on the 

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

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

• Boot the system 

• If the copy is needed in the future, use stand-alone 
BACKUP to restare the save set to .the system disk 

.. 

14 5 
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MANAGING DISK ANO TAPE VOLUMES 

~ SET DEFAULT SYSlSYSTEM 
~ eSHUTDOWN, COM 

"P HALl 
>»~OOT CS! 

flease insert the first s~ste~ diskette or 
cartridse and Press return 

Please insert the second s~stem diskette or 
cartridse a~d Press return 

~ BACKUP/IHAOE DMAO: HTAOlMAY20SYS,BCK 
$"P HALl 

»>BOOT 
~ 

Examp1e 4-6 Backing Up a VAX-11/78~ Using Stand-Alone BACKUP 
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MANAGING DISK AND TAPE VOLUMES 

THE VERIFY UTILITY 

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

Modes of Operation 

• Error reporting with no repairs 

o Error reporting with repairs 

o Error reporting with user-controlled selective repairs 

COMM!\ND FORM!\T 

Function 

Runnlnq VERIFY to 
find crrorn in thc 
filo atructure 

Running VERIFY to 
report ~nd rcpair 
errors 

Runnlng VERIFY to 
report crrors and 
nllow thc lJDCr to 
decide whnt qcts 
repaircd 

T•blc 4-9 Uslng thc VERIFY Utll!ty 

$ ANALYZ~/DISK STRUCTURE dcv~namc/(qualificr] 

Command/Exllmple Comments 

$ ANALYZE/DISK_STRUCTURE dcv-namc Uslnq no paramctcr qualifier 
invokcn VERIFY in the error 

$ ANALYZE/DISK_STRUCTURE MYDISK rcporting mode. 

$ 1\N!\LYZE/OISK STRUCTURE -
.S_dcv-namc/REPAIR 

$ ANALYZE/DISK STRUCTURE 
S_MYDISK/REPI\ITI 

·s 1\NALYZf./DISK STRUCTURE -
S _d cv-nnmc/REPA I R/CONF 1 HM 

S 1\NALYZE/OJSK STRUCTURf. -
S_MYDISK/REPAIR/CONF!RM 
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Thc /REPAIR qu~llfier causes 
automatic rcpalr of all 
errors locatcd in the file 
structure • 

Thc /REPAIRlCONPIAM qual!­
ficrs causes thc utllity to 
display crrors, asks the uscr 
if the error should be cor­
rected, and carries out the 
uscr'n rcquest . 



MANAGING DISK ANO TAPE VOLUMES 

.. ------UNDERSTANDING THEDISK FILE STRUCTURE ONVAX/VMS 

• FILES-11 Structure Level 2 

'"» 
~­
:]) 

(]) 

~ 

~ 

o Also called On:-Disk Structure 2 (ODS-2) ]l 

o Used by ACPs to maintain and control data on disk volumes ,:l\) 
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MANAGING DISK AND'TAPE VOLUMES 

~DS-=-2 Reserved Files 

• Define the FILES-11 disk file structure 

o Created when a volume is initialized 

• Cataloged in the Master File Directory [0,0] of the volume 

T~blc 4-11 Volume Information Contained in ODS-2 Reserved Files 

Iníormation Needed 

Loc~tion of file data blocks on a volumc 

Location of availablc clusters on a volume 

·-·Properties of a vol umc 

Properties of files on ~ volume 
(i.c., owncr~hip, protcction) 

Arcas of volume not suitable for use 

Arcas of va] umc which <"re suspected of 
being unsuitable (or u~c 

Pointers to all User File Oirectorles 

Labels of other volumcs in the volume set 
(lf there ts more than one) 

History o( backups done on the volume 
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ReSf!rved Pile 

Index File 
(INDEXF.SYS) 

Storaqc Bit Map File 
(BITMAP.SYS) 

Index File 
(INDEXF.SYS) 

Indcx File 
(INDEXF.SY$) 

Bad Block Filr: 
(BAVBLK. SYS) 

Pcnding a,1d Block tog File 
( BADLOG. SYS) 

Master Directory File 
(000000.011!) 

Volumc Set List File 
(lNDEXF.!~YS) 

B.ackup Lag Fi 1 e 
(BACKUP.r.Y~) 



MANAGING DISK AND TAPE VOLUMES 

- ---eDS-2 Home Block 

® 
€j 

ID 
® 
'~ 

• Identifies a disk volume with information including: ~ 

A label specifying that the volume is in ODS-2 format .1 
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 

• Provides entry point into the file structure 

o Backup copies are stored in the volume index file 
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MANAGING DISK AND TAPE VOLUMES 

Files on a FILES-11 Disk Volume 

o Consist of two major data structures: 

File header with 
information 

identification 

One or more data blocks 

• Composed of logical disk blocks 

and 

o Each logical block has a virtual block number 

o Blocks are grouped into clusters 

o Contiguous clusters are called "extents" 
• 

• 

• 
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LOGICAL 
BLOCK 22 
(LB 221) 

1 

LB 222 

' 

LB 223 

LB 224 

LB 22 5 

LB 226 

MANAGING DISK AND TAPE VOLUMES 

FILE DATA 
BLOCKS 

VIRTUAL 
BLOCK 1 
IVB 1) 

VB 2 

VB3· 

VB 4 

VB 5 

VB 6 

EXTENT 
1 

LB 405 1 

LB 406 

LB 407 

FILE DATA 
BLOCKS 

VB 7 

VBB 

VB 9 

CLUSTERSIZE • 3 

EXTENT 
2 

TK-7986 

Figure 4-3 Relationship Between the Blocks, 
Clusters, and Extents of a Typical Disk File 
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MANAGING DISK AND TAPE VOLUMES 

.. ---ODS~2 File Headers 

o Part of the volume index file 

o Not part of the file it describes 

o Divided into .six areas: · 

Header area - Contains basic infórmation for checking 
access validity 

Indent area - Contains identification and accounting 
information 

Map area - Contains pointers to the blocks allocated 
·to the file (se e 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 on disk 

File ID 

o Unique three-word identification for file 

• File number - Number of file header iri index file 

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

o Relative volume number - Number of volume on which file 
resides 
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MANAGING DISK ANO TAPE VOLUMES 

FILE HEADER 
(SIZE" 1 BLOCK) 

HEADER 

IDENTI· 
FICATION 

MAP 
POINTERS 

ACCESS 

RESERVE O 

CHECKSUM 

CLUSTERSIZE • 3 

LB 221 

FILE DATA 
BLOCKS 

VB 1 

~~ ~ 

LB 226 VB6 

LB 405 VB 7 

LB 406 VB B 

LB 407 VB9 

~ 
EXTENT 

1 

... :;_..,., . 

EXTENT 
2 

TK-7906 

Figure 4-4 Map Pointers to the Data Blocks of a Disk File 
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MANAGING DISK ANO TAPE VOLUMES 

INDEX FILE 

;; ~ ;; ;:: 

'-- FILE HEADER 1 
INDEXF.SYS 

FILE HEADER 2 
BITMAP.SYS 

FILE HEADER 3 
BADilLK.SYS 

,. . FILE.HEADER 4 
000000. D 111 

: ~ ;; ~ 

FILE HEADER 1 
COURSE.D111 

;;;:: ;; ;:: 
FILE HEADER J 
TEST.DAT 

t t 

t 

;; ;:: 

1 

~ L. 

MFD 
DATA BLOCKS 

OOOOOO.DIR 

COURSE.DIR 

JONES.DIR 

SYSMGILDIR 

UFO ICOURSEI 
DATA BLOCKS 

TEST.DAT 

FILE TEST.DAT 
DATA ULOCKS 

í 

;::: ~ 

1 

•l.. 

T 
TK-9317 

Figure 4-5 Use of ODS-2 File Headers to Access a File 
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MANAGING DISK AND TAPE VOLUMES 

Choosing a Cluster Size for Disk Volumes 

• Cluster size is defined when a volume is initialized 

e A larger cluster size can waste space, but ~llows for 
faster allocation of additional blocks 

• A smaller cluster size can conserve space, but causes 
files to be fragmented 
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MANAGING DISK ANO TAPE VOLUMES 

• 

--~----ODS-2-Directories 

o Associate symbolic file names with file ros 

o User File. Directories (UFOs) are entered in the Master 
File Directory (MFD) 

e Subfile directories (SFDs) are entered in· their parent 
directory file 

o Directory names may be: 

In UIC format with the group and member fields in the 
range 0 to 377 octal, or 

In alphanumeric format of not more 
'characters 

o Subdirectory names must be alphanumeric 

o Directory files are: 

than eight 

. •. alphanumeric-name.DIR;1 

!., . 

'" 

( \ 

UIC-formatted directory names. are bonvetted. to their 
numeric equiva1ent: 

[123,12] = 123012.DIR;1 

o VAX/VMS supports up to seven 1eve1s of subdirectories 
beneath the UFO leve1 
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.. ___ Oirectory File Structure 

• Directory file characteristics 

Contiguous 

Seguential 

Variable length records 

Directory bit is set in the file header 

File protection code of S:RWE,O:RWE,G:RWE,W:RE 

File entries are stored in alphabetical arder 

15 07 00 

RECORD BYTE COUNT 

VERSION LIMIT 

NAME IJYH COUNT 1 FLAGS 

FILE NAME STfliNG 
(UPPEHCASE ONLY) 

VERSION NUMllER 

FILE ID 
(THREE WORDSI J REPEATED FOR EACH VERSION. 

STDRED IN DESCENDING ORDER, 

TK-&130 

Figure 4-6 Format of a Directory File Record 
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MANAGING DISK AND TAPE VOLUMES 

---comparing the-ODS-1 and-ODS-2 Structures 

T~ble 4-12 ODS-1 and ODS-2 Comparlson 

Charactcristic 

Tran~portablc to RSX/IAS 

Subdirector les 

Alphanumcric directqry r1amcs 

AlphaLetized directory files 

Clustcrcd allocation 

Tightl y-coupl ed vol umes sets 

Backup home block 

EKtcnded map pointcrs 

Meani'ng o[ protcctlon codo E 
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ODS-1 

Y es 

No 

No 

No 

No 

No 

No 

No 

Extcnd 

ODS-2 

-No 

Y es 

Y es 

Yes 

Y es 

Y es 

Y es 

Y es 

Exccutc 



MANAGING DISK AND TAPE VOLUMES 

·---- ___ Understanding_the VAX/VMS lmplementation 
of the ANSI Level 3 Tape File Structure 

• Sections of ~n ANSI standard magnetic tape . 

Phy~ical BOT and EOT markers 

Volume label 

File header labels 

File data blocks 

End-of-file labels 

- ·Logical end-of-tape marker 

FILE 1 FILE 2 

B E E 
LOGICAL 

VOLUME HEADER TRAILER HEADER TRAILER END o LABEL LABELS DATA LABELS o LABELS DATA LABELS o OF 
T F F TAPE 

E UNUSED 
TAPE o 

T 

TK-7987 

· Figure 4-7 Format of an ANSI Tape Containing Two Files 
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MANAGING DISK AND T~PE VOLUMES 

- -Magnetic Tape-Volume Label 

Teble 4-13 Contents of the M~gnctlc Tape Volume Label 

Informntion Purpose 

Labcl idcntlfier 
(VOLl) 

Volume Ollmc 

Accessibility 

Owner ldentifier 

DIGITAL standard 
version 

Lllbel sttmdard 
verston 

, 

Spcci fy that this is thc ANSI vol-umc 
labcl 

Uscd as the volume label for mount 
opcrations (con~iGts of 1-6 alphanumeric 
or spectal charactcrs) 

Provldes compatibility with sorne non­
DIGITAL sy5tcm3 

Specifies the owncr of the volume:. uscd 
for volumc protcction 

(Numcrtc ct1aracter 1) 

Identifies the vcrsion of thc ANSI 
standard bcing uscd (vcr~ion 3) 
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MANAGING DISK ANO TAPE VOLUMES 

- ----Tape File Header La beis · 

• Predede each file on a tape volume 

o Identify and describe a tape file 

o VAX/VMS supports three file header labels (HDRl, HDR2, and 
HDR3) 

o The third header (HDR3) is optional 

Ll!lbcl 

HDRI 

HDR2 

IIDR 3 

Table 4-14 Contents oC Tape File lleader Labeln 

Contents 

File name 
File scction number ( for mul ti-vol ume files} 
File scquencc numbcr 
Crcation and cxpirntion dates 
Accesslbility code 
Code spcci(yinq which systcm created the file. 

Record form~t (fixed or variable-lcngth) 
Ml!lximum record sizc 
Maximum block lcnqth 
Carriagc coOtrol dcfinition 

VAX-li.RMS attrlbutcs of the flle 
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MANAGING DISK AND TAPE VOLUMES 

_ .. Tape File Trailer.Labels 

o Follow each file on a tape volume 

• Also called end-of-file labels (EOF) 

o The three EOF labels correspond to the three header labels 

o 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 couni of the data blocks in 
the file 
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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 interactiva or batch process is created, the 
environment of that process is customized. 

The two principal methods of defining the process environment 
are: 

o Setting 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 1 Performance • 

Each time the system is initialized, the system-wide VMS 
environment io set up in accordance with the system parameters and 
the system start-up files. The system ~tart-up files, which 
contain DCL commands, are usually controlled by the syste'm 
manager. Commánds typically exe¿uted 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. In 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. 

Securi ty is -an 
system files are 
disk. VMS protects 

important aspect of the VMS environment. All 
stored in specific directories ~n the system 
these files against unauthorized acc~~s. 
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MANAGING VMS 

OBJECTIVES 

A system manager must: 

e Set up system-wide logical names 

e Specify the characteristics of a device 

e Increase process sharing of physical memory pages 
installing global sections ~nd known images 

RESOURCES 

l. ·vAX/VMS Command Language User's Guide 

2. VAX/VMS System Management and Operations Guide 

3. VAX-11 Utilities Reference Manual 

4. VAX-11/xxx Software Installation Guide 
(/xxx - /780, /750, or /730) 
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MANAGING VMS 

.. 
OVERVIEW 

• 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 

• Principal methods of defining process environment: 

Setting system parameters 

Issuing DCL commands 

• 
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MANAGING VMS 

o System-wide VMS environment is set up 

When system is initialized 

In accordance with: 

System parameters 

System start-up command procedures 

o Single process VMS environment is set up 

When user logs in 

Whcn batch job runs 

Dy DCL commands in: 

Systems manager's login command procedure 

User's login command procedure 

• 
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MANAGING VMS 

Table S-1 Files Controlling the VMS Environment 

File 

SYS$SYSTEM:SYS.EXE 

SYS$SYSTEM:STARTUP.COM 

SYS$MANAGER:SYSTARTUP.COM 

SYS$MANAGER:SYLOG!N.COM 

SYS$LOGIN:LOGIN.COM 

• Securi'ty issues 

Info~m~tion in File 
that Controla VMS 
Environment 

System parameters 

DCL commands 

DCL commands 

OCL commands 

. DCL commands 

179 

When Information In File 
Is-Automatically Used 

Sy:;tem :;tart-up 

System start-up 

System start-up 

Interactive or batch 
procesa creation 

Interactive or batch 
process creation 



MANAGING VMS 

CUSTOMIZING THE SYSTEM START-UP FILES 

e Two start-up command procedures 

SYS$SYSTEM:STARTUP.COM 

Site-independent 

Distributed as part of VMS 

Commands supplied by DIGITAL 

Do not modify 

. SYS$MANAGER:STARTUP.COM 

Site-specific 

Distributed as part of VMS 

Initially empty 

Add site-specific customization commands 

Override inappropriate commands in STARTUP.COM 

Executed in order when VMS initialized 
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MANAGING VMS 
' 

o Functions performed by STARTUP.COM, covered in 
module: 

this 

Assigning logical 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 

o Functions performed by SYSTARTUP.COM, covered in this 
module.: 

Assigning system logical names 

Mounting all volumes except the system disk 

Installing known images 

Reinstalling known images installed in STARTUP.COM 

Allocating additional space to RMS file sharing 

Establishing device characteristics 

~Announcing that the system is up 

o 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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MANAGING VMS 

Assigning System Logical Names 

e To permit device-independent references to: 

System devices 

System directories 

System files 

• To inform VMS of the location of certain files and 
strings 

text 

SYS$SYLOGIN 

SYS$ANNOUNCE 

SYS$WELCOME 

~~~~ati~g or rcplacing 
a sy!;tem logical 
na me 

Dcletlng a system 
logical namc 

Table 5-2 Asslqning Sy3tem Loqical_Nnmc5 

Comm~nd Yormat and Example 

$ ASSIGN/SYSTEM eqv-namo log-name 
$ OEFINE/SY~;TEM lo(J-n,1me t.!qv-n;Jmc 
$ ASSIGN/SY~Tt:M SYS:J~;Y~JTEM:NOTICE.TXT NOTICE 

$ OEASSICN/SYST~M log-namc 
$ DEASS!GN NOT!CE 

,. 
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Commcnts 

Requircs 
SYSNAM 
privilcgc 

Requi res 
SYSNAM 
privilegc 
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MANAGING VMS 

$ 1 
S f Assi~n debusser s~ste~wide losical names 
• 1 
$ ASSIGN /SYSTEM SYSSINPUTI DBGSIHPUTI 
$ ASSIGN /SYSTEH SYSSOUTPUTI DBGSOUTPUT: 
• 1 
t f Assisn sYstemwide lo~ical names for libra~ies and helP files 
• 1 

• • • 
$ 
$ 

DEASSIGN /SYSTEH SYSSSYSTEH 
ASSIGN /SYSTEH SYSSSYSROOT:CSYSEXEJ 
DEASSIGN /SYSTEH SYSSHESSAGE 

SYSSSYSTEH: 

ASSIGN /SYSTEH SYSSSYSROOT:CSYSHSGJ SYSSHESSAGE: 
DEASSIGN /SYSTEM SYSSSHARE 
ASSIGN /SYSTEH SYSSSYSROOT:CSYSLIBJ SYSSSHARE: 

SYSSSYSROOT:[SYSLIBJ SYSSLIBRARY: 
SYSSSYSROOT:CSYSHLP) SYSSHELP: 

• • • • • • • • • • 

ASSIGN 
ASSIGN 
ASSIGN 
ASSIGN 
ASSIGN 
ASSIGN 
ASSIGN 
ASSIGN 
ASSIGN 

/SYSTEH 
/SYSTEH 
/SYSTEM 
/SYSTEH . 
/SYSTEH 
/SYSTEH 
/SYSTEH 
/SYSTEH 

SYSSSYSROOT:CSYSHLP.EXAHPLESJ SYSSEXAHPLESI 
SYSSSYSROOT:CSYSHGRJ SYSSHANAGER: 
SYSSSYSROOT:CSYSUPD) SYSSUPDATE: 
SYSSSYSROOT:CSYSTESTJ SYSSTEST: 
SYSSSYSROOT:CSYSHAINTJ SYSSHAINTENANCE: 
SYSSSYSROOT:CSYSERRJ SYSSERRORLOG: 

/SYSTEM SYSSSYSROOT:CSYSCDIJ SYSSINSTRUCTION: 

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

1 
1 Define site-sPecific losical names 
1 
ASSIGN /SYSTEH SYSSHANAGER:SYLOGIN SYSSSYLOGIN 
ASSIGN /SYSTEH DISKSUSER:[TOOLSJ SYS_TOOLS 
ASSIGN /SYSTEH HENTOR VHS Coyrse Development' SYSSANNOUNC[ 

Example 5-2 Assigning System Logical Names with SYSTARTUP.COM 

183 



·~ . •, ~ . 

MANAGING VMS 

Mounting Site~Specific Volumes 

o Mounted in site-specific start-up command procedure 

o No volumes are mounted in the site-independent start-up 
command procedure (not even the system disk) 

o By default in SYSTARTUP.COM, MOUNT means MOUNT/NOASSIST ') 

o MOUNT creates logical names that are used for device 
independence in 

• 1 

Issuing commands 

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

S 1 "Hount Public disk volu~es 
t 1 <HOUNT /NOASSIST is the default when SYSTARTUP.COH is 
t 1 executed indirectl~ fro~ STARTUP.COH,) 
• 1. 
t HOUNT /SYSTEH DDAO: DATA13 DATADISK 
t HOUHT /SYSTEH ODA!: USER 

Example 5-3 Mounting Site-Specific Volumes with SYSTARTUP.COM 
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MANAGING VMS 

Starting Up System Processes 

o Three system processes 
. . :.• 

JOB CONTROL 

OPC0f1 

ERRFMT 

o By DCL command RUN in STARTUP.COM 

lnstalling Known lmages 

o Reasons for installing 

Reducing time required for image activation 

Enabling the image to execute with privileges that the 
process lacks 

• 

Promáting sharing of physical memory 

Adding a user-written system service 

Do not confuse two different VMS uses of word "install": 

Install known images (covered here) 

Install VMS operating system, 
(covered in Module 7) 

185 
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MANAGING VMS 

Table 5-3 Installing Known Images 

Steps in Running the INSTALL Utility Comments 

l. $ RUN SYS$SYSTEM:INSTALL 

2. INSTALL > (flle-spec) (/quallfler ••• ) 

3. INSTALL > /EX!oT 

186 

Requires CMKRNL, PRMGBL, and SYSGBL 
privileges. 

Table 5-4 shows the INSTALL commands 
that install and remove kno~n images and 
display information about them. 

Note that INSTALL uses the following file 
specifi~r defaults: 

Oevice and directory: SYS$SYSTEM 
File type: .EXE 
Version number: hlghest 

The version numbcr should ~ be 
speclfled. 
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Operation 

Installinq a known 
image and spccl fying 
optional charac­
teristic.s 

Installinq a ncw 
version of a known 
image wi th thn namc 
charactcristics as 
thc existing ver5ion 

Jnstalling a ncw 
vcrsion of a krli)wn 
!magc wlth dH­
fercnt character­
istics from thc 
existing vcrtlion 

R~moving a known 
image 

Displayinq infor­
mntion about ,, 
known im.1qc or 
ebout INSTALL 

MANAGING VMS 

Table 5-4 Functlons of the INSTALL Utlllty 

Comm~nd Format ~nd Example 

INSTALL> flle-spec [/qu,llfler ••• ) 
INSTIILL> EDT/OPEN/SHARED 

INSTALL> flle-spcc/REPLACE 
INSTALL> EDT/REPLACE 

INSTALL> filc-spcc/DELETE 
IN!:iTALL> filc-~pcc (qualifier ••• J 
INS1'ALL> f.DT/DELETF. 
I NS'l'ALL> ED1'/0PEN/SHARED/HEADER 

IN~TALL> file-npcc/DELETE 
INSTIILL> EDT/DELETE 

!NSTIILL> [f!lc-opnc)/LIST 
IN~iTAf.L> [filc-fipoc]/FULL 
IN:;TALL> /GLOBAL 
INf>TALL> /I!ELP 
!NSTALL> EÓT/FULL 

• 

187 

Comments 

Qualificrs u~ed to 
specify optional charnc­
teristicz include: 
/OPEN. 
/IIEIIDER RES!DENT 
/PRIV!LEGED 
/SIIAHED 
/WRITEABLE 
/PROTECTED 



MANAGING VMS 

o How INSTALL is run in STARTUP.COM 

SYS$MANAGER:STARTUP.COM runs 
SYS$MANAGER:VMSIMAGES.COM 

SYS$MANAGER:VMSIMAGES.COM runs 
INSTALL, gets commands from 
SYS$MANAGER:VMSIMAGES.DAT 

SYS$SYSTEH: LINK 
SYS$SHARE:CRFSHR 
SYStSYSTEH:SUDHIT 
SYStSHARE:DISHNTSHR 
SYStS~ARE:HOUNTSHR 
SYStSYSTEH:RTPAD 
SYStLI~RARY:DEBUG 
SYStSYSTEH:PHONE 
SYStSYSTEH:LOGINOUT 
SYS•SHARE:DCLTABLES 
SYStSYfllFH!llCL 
SYStSYSTEH!DELETE 
SYSISYSTEH:DIRECTORY 
SYStSYSTEH!COP'f 
SYSISYSTEH:SET 
SYS$SYSTEH:SIIOW 
SYStSYSlEH!HAIL 
SYStSYSTEH:EDT 
SYS$SHARE:SCRSIIR 
SYStSHARE!L~RSHR 

SYStSHAHE:VHSRTL 

Example 5-4 

/OPEN /HEADER 
/OPEN /HEADER /SHARED 
/PRIV~<TMPM&X) /OPEN /HEADER /SHARED 
/PROTECT JOPEN /HEADER /SHARE !/NOREHOVE 
/PROTECT /OPEN /HEADEI~ /SHARE . 
/PRIV~<THPHDX> /OPEH /HEADER /SHARED 
/OPEN /IIEADER /SHAf<EII 
/PRIVaCNETHBX,QPERtPRHH~X,WORLD> /Of'EN /HEADER 
/PRIV~CtHKRNL,THPHDX,EXOUQ,SYSPRV> /OPEN /HEADER /SHARED 
/OPEN /SHAkED /HEA~ER 
/OPEN /SilARED /HE~nER 

/OPEN /HEADER /SHARf:U 
/OPEN /HEADER /5H4HI:U 
/OPEN /ttEAOER /51iAREU 
/PRIVa< CHI\fHH., SYSf·~v t THPHI:IX) /OPEN /H[A[I(R /SHARED 
/PRIV•(CHKRNL,NETMHX> /OrEN /ltEADER· /SHARED 
/PRIV•(SYSPRV,QPERtWORLDtNETHBX> /OPEN /HEADER /SHARED 
/OPEN /SHARE~ /t!EADER 
/OPEN /SHARED /llEADER 
/OPEN /5HARED /HEADER 
/OPEN /SHAREO /HEAOER 

Typical INSTALL Commands in VMSIMAGES.DAT 
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MANAGING VMS 

o How INSTALL is run in SYSTARTUP.COM 

Can install images not in VMSIMAGES.DAT 

Can reinstall 
modifica t ions 

images in VMSIMAGES.DAT 

Install most frequently activated images last 

$ 1 
• f Jnstall known imase~r ~ost rreauentl~ activated last 
t 1 
$ RUN SYStSYSTEHliNSTALL 
SYS$SYSTEHIREPLY /PRIV=OPER 
SYStSYSTEHlBLISS32 /OPEN /SHARED 
SYS$SYSTEHIHACR032 /OPEN /SHARED 
SYS$SYSTEHINCP /OPEN /SHARED 
1 
1 Re-inntall SHOW with WORLD Priv 
1 
SYS$SYSTEHISHOW /DELETE 
SYStSYSTEHISHOW /OPEH /SHARED /HEADER-RES!DENT -

/PRIV=(CHKRHLoWORLDoNETHBXI 
1 
1 Re-install tho linker to be shared in ~emor~ 
1 
SY5$SYSTEHILIHK /DELETE 
SYStSYSTEHlLINK /OPEN /SHARED /HEADER_RESIDENT 

Example 5-5 Installing Known Images with SYSTARTUP.COM 

• 
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MANAGING VMS 

Connecting All Standard Devices 

o Accomplished by SYSGEN command AUTOCONFIGURE/ALL 

• 1 ' • 1 Auto~aticallY confisure I/0 data base to include all 
• 1 standard devices and their reouired drivers • 
• 1 
S RUN SYS$SYSTEHlSYSGEN 
AUTOCONFIGURE ALL 

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

Enabling RMS File Sharing 

o Allows more than one user access to a 
time 

file at the same 

Tablc 5-5 Enabling RMS File S~aring 

Step!; in R~nninq the RM55HARE Utility 

l. $ RUN SYS$SYSTEM: RM~SIIAIIE 

2. RMS file sharin') la currcntly cÍ'fablcd ••• 
Maximum allocntion allowud: nn 

3. 

Numbcr of pnqcs allocatcd: nn 
Max p.LlfJCS u:.cd: nn 
Currcnt numhcr of paqcs in use: nn 
Entcr max paqcs: numbcr-of-pagcs 

Enter max p~ges: EXIT 

• 
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Commcnts 

Rcquirc!> CMEXEC p_rivilcgc. 

Thc numbcrs of pagcs you 
spccify ts used as thc ncw 
valuc for ntJmtJcr of pagcs 
alloca~cd. It must be at lcnst 
thc currcnt vnlue for numbcr of 
pagcs allocatcd and no grc~ter 
than the maxlmum allocation· 
8llowed. 
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MANAGING VMS 

o System memory set aside by commarid in STARTUP.COM for the 
file sharing data structures 

• 1 
t 1 Enable RHS file sharins • 
• 1 
t RUN SYStSYSTEHIRHSSHARE 
20 

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

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

1 
1 lncreasc the a .. ount of s~Ste~ ~e~or~ reserved for RHS file sharins 
1 
RUN SYS$SYSTEHIRHSSHARE 

30 

Example 5-8 Increasing RMS File Sharing with SYSTARTUP.COM 
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MI\NI\GING VMS 

Recording Device Characteristics 

o STI\RTUP.COM 1\UTOCONFIGURE step records 
terminal lines the system can support 

the number of 

• SYSTARTUP.COM records the physical characteristics of 
attached terminals 

the 

Can modify pcrmanent characteristics 
effective only until next start-up 

interactively, but 

Tablc 5-6 Recording Pcrmanent Characteristics of Terminals 

CharacteriDtic 

ti ne speed, for 
dlrect ltnes 

Line specd, for 
lincs connectcd 
through modcms 

Terminal type, 'toe 
direct llncs 

Qualifler for Command 
$ SET TERMINAL/PEHMANENT 
and Example3 (Requires LOG ro 
or PHY 10 Prlvilcge) 

/SPF.F.D/NOMOIJF.M 
$ SET TERMINAL/PF.RMANENT -
$_/SPEED=96""/NOMODEM TTFS: 

/AUTOBAUD/MOOEM 
S SET Tf.RMINAL/PERM/\NENT -
$_/AUTOBAUD/MODEM TTAl: 

/DEVICE TYPE•type 
$ SET TERMINAL/PERMANENT -
$_/DEVICE_TYPF.•VTl~" TTC2: 

.192 

Comments 

By dcfault, all lines have 
the speed 5pccified by system 
parameter TTY_SPEEO. 

VMS does not scnd btoadcast 
messages to autobaud lines 
unless the terminal is logged 
In. 

Amonq the recognlzed device 
typcs are: LA36, LA12~, VT52, 
and VT1"3. Thi.s one qualificr 
is a· subotltutc for many 
lndlvldual qualifiers, each 
spccifylng only one 
characterlstlc. 
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' MANAGING VMS 

t SET TERHINAL/PERHANENT/NOHODEH/SPEED=9600/DEVICE=VT100 TTAO: 
$ SET TERHINAL/PERHANENT/NOHODEH/SPEED=1200/DEVICE=LA120 TTAI: 
$ SET TERHINAL/PERMANENT/AUTODAUD/HODEM TTA2: 

!H. BROWN 
!R. JONES 
!DIAL-UF' 

Example 5-9 Recording Devi6e Chara6teristics 
with SYSTARTUP.COM 

• Use SET PROTECTION/DEVICE to control device ownership and 
protection 

Operatfon 

Eotahlishinq 
protection 
ownernhip 

Allowlnq al! 
users lllccc!ls 

· to ll devicc 

Table 5-7 Establishing Ownership and Protection of Terminals 
and Other NonSharable Devices 

Format of 
$ SET PHOTECTION/Df.VICE 
Command and ~xample~ 
(Requircs OPER Privilcqc) 

$ S~T PROT~CTION=corle/DRVICE -
$ /OWNER UIC:s(uJcl rlt:vice 
$-Sf.T PllOTECT!Oti•(SY:H,OW:H)/DEVICE­
$_/OWNf.H_UIC•{ll,21} TTAJ: 

$ SET PROTECT!ON/DEV!CE devlce 
$ SET PROTECTION/DEVICE TTA3: 

193 

Comments 

By dcfault all tcrminals havc 
thc owner spccificd by the 
systcm paramctcr TTY OWNER and 
the prritection spcci11cd by thc 
system parameter TTY PROT. 
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MANAGING VMS 

Announcing That the System ls Up 

e Command near end of STARTUP.COM 

o Control returns to STARTUP.COM 

• 1 
t .1 Announce system is UP 
$ 1 
S REPLY /ALL /DELL •start-uP co~Plete: MENTOR is~uP and runnin~.· 

Example 5-10 Announcing That the System Is Up 
with SYSTARTUP.COM · 

Allowing Users to Log In 

e By default, 64 interactive users permitted 

e To reduce number, add these commands to very end of 
SYSTARTUP.COM: 

$ SET LOGIN/INTERACTIVE = number 

$ LOGOUT/BRIEF 

e Un1ess LOGOUT command is included, control returns from 
SYSTARTUP.COM to STARTUP.COM 

• 1 
S 1 Jnvoke sYste~ ~anaser's installation-sPecific startuP file. 
$ 1 
$5ITE_SPECIFICI 
S HOUNT =• 'HOUNT /NOASSIST' 
$ DEFINE SYS$LOGIN SYSSSYSTEHI 
$ 9SYS$HANAGERISYSTARTUP 
• 1 
S 1 SYstem initialization co~Plete 
• 1 
$ SET LOGIN /INTERACTIVE=64 
$ LOGOUT/BRIEF 

Example 5-11 Allowing Users to Log In with STARTUP.COM 
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MANAGING VMS 

- CUSTOMIZING THE DCL ENVIRONMENT 1 :·· 

• VMS allows customization of: 

DCL commands 

HELP messages 

Error messages 

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

e The following material is only t.o acquaint you with what 
is possible 

',-: ··-.. ~ 

. ·.· .. 
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MANAGING VMS 

Adding DCL Commands '' 
• ,· f­

~-· .... 
• Two files needed to add a new DCL command: 

A command description file (.CLD) 

An executable image file (.EXE) 

• Steps to follow in adding a DCL command 

Tablo 5-8 Addinq a DCL Command 

Steps to Follow 

Stcp 1: $ COPY command-lma~e-filc SYS$SYSTEM 

Stcp 2: $ SET COMMAND commd-descr-filc -
S /'J'ABLES..,SY~lSLIBHI\flY: DCLTABLES -
$ .::/OUTPUT•S y~;$L 1 BRAR Y: DCLTAI3 LE S 

Step 3~ $ RUN SYS~SYSTEM: JU~>TALL 
I NSTALL > S YS~L InrlAH Y: DCLTABLES/RF.PLACE 
INSTALL> /EXIT 

.:. _,.... 
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Comment 

It is assumed that you havc two files 
in your default directory: 

commd-descr-file (file typc .CLD) 
comrnd-image-filc (file type .EXE) 

This creatcs a ncw version of the DCL 
tablcs, addinq the ncw commanrl· (or 
rcplacing thc existinq cornmand). 

Thi~ 1n5talls thc ncw DCL tablcs. Be 
surc to back up the old DCL tables, 1 f 
you plan to deletc thcm. 
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MANAGING VMS 

Adding HELP Text 

• Add HELP information on a new DCL command 

Need a text file (. HLP) that contains the informati·on 

Steps to follow in adding HELP text 

T•blc 5-9 Addlng HELP Text 

Opcration Comment 

$ LIBRAR Y /IIELP -
$ _SYS$fiELP: HELPL lB he! p- tcx t- (!le 

It is assumcd that you have this file in your 
dcfault directory: 

help-tcxt-Cilc (file type .IILP) 

This adds new llELP text (or replaccs existin1 
HELP tex t) • 
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MANAGING VMS 

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 
SYS$MESSAG E 
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MAI<iAGING VMS 

----SECURITY OF SYSTEM FILES • 

Overview. 

e System files - The image files, data files, and other 
files required by VMS for its own operation 

Example: LINK.EXE 

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

Examples: [SYSEXE) LINK. EXE 

[SYSLIB) 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 volurne 

Operating systerns other than the current version of 
VMS may also be stored on this volume (and started up 
from it) 

Stand-alone BACKUP . 

Previous versions of VAX/VMS, V.3.0 and later 

• Systern device: The disk drive on which the systern volurne 
is rnounted 

• Maintaining security on the system volurne is the system 
manager's responsibility 

_199 
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System Directories 

Directory Name Used 
in Combination with 
SYS$SYSROOT-: 

[S YSEXE] 

[SYSLIB] 

[SYSIILP] 

[SYSMSG] 

[SYSMGR] 

[SYSMAINT] 

[SYSTEST] 

[SYSERR] 

[SYSUPD] 

[SYSUPD.EXAMPLES] 

[SYSCBI] 

MANAGING VMS 

Table S-le System Directories 

Logical Name 

SYSSSYSTEM 

SYSSLIBRARY 
SYS$SIIARE 

SYS$HELP 

SYS SMESSAGE 

S YS $MANAGER 

SYS$MAINTENANCE 

SYS$Tt:ST 

SYS$ERkORLOG 

SYSSUPDATE 

SYSSEXAMPLES 

S YS $ I NSTRUCTI ON 

Principal Contenta 

Exccutable imaqes, uscr authorizatlon file, 
site-indcpcndP.nt start-up and shutdown 
command proccdurcs, system parametcr files, 
pag'ing· file, ~wapping file, crash dump file 

Macro librarles, object librarles, shareable 
image librarles, shareablc images 

Help l!brar!co 

Error mcssagc files 

Site-spcclfic st~rt-up and shutdown command 
procedures, print form~ dcfinitions, 
opcrato~'s log, accounting file 

Hardware dlagnostics (not distrfbutcd with 
VMS) 

UETP comm~nd proc~dures, images,· data 

Error log file 

Command procedurcs uned for system 
inst~llation,_ upgr~de, ~nd update 

s~mple source programs such as device 
drivers and system scrvices 

Computcr-based instruction software 
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MANAGING VMS 

o Each system directory has been assigned its own logical 
na me 

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

When referring to directories 
directories, use logical name 
to the system volume 

• 

that are not system 
SYS$SYSDEVICEto refer 

o System directory names conceal level 1 (root) directory of 
form SYSn, n=0, ••• ,F (hex) 

Supports multiple systems on the same disk 

Under usual circumstances, concealed root directory is 
SYS0 

Concealment accomplished by assignment of logical name 
SYS$SYSROOT to equival~nce string __ ddcu:[SYSn] 

21'll 



MANAGING VMS 

• Example of steps ·in logical name translation 

l. SYS$SYSTEM:LINK.EXE 

2. SYS$SYSROOT:[SYSEXE]LINK.EXE 

3. __ DRAiil: [SYSiil.SYSEXE] LINK. EXE (concealed) 
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MANAGING VMS 

File and Directory Protection 

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

e 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 

e Deny W access to all directories containing sensitive 
files 

e 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 

~ .. • f t : 

INTRODUCTION 

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

• Performing hardware or software maintenance 

o Backing up the system disk 

• Moving or reconfiguring system hardware 

• Upgrading or reconfiguring system software 

o Losing electrical power or air conditioning 

• Losing operating system response 

periods 
must be 

VMS provides a command procedurc 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 procedurc 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 configuration can be as simple as pressing a 
button. Using other start-up mcthods, you can overridc standard 
system characteristics and spccify alternative system 
configurations. 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. 
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SYSTEM START-UP AND SHUTDOWN 

OBJECTIVES i ¡ ·, : 

To install and use a system, a system manager must: 

o Start the system up and shut it down 

• Customize the bootstrap command files 

o Customize the startup and shutdown files 

RESOURCES 

l. VAX/VMS System Management and Operations Guide 

2. VAX-11 Hardware Handbook 

3. VAX-11/xxx Software Installation Guide 
(/xxx - /780, /750, or /730) 

4. VAX-11/782 User's Guide 
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SYSTEM START-UP AND.SHUTDOWN 

ST ARTING UP A VAX/VMS SYSTEM 

Phases of Start-Up 

l. 

2. 

3. 

4. 

5. 

6. 

Hardware loads VMB.EXE, primary bootstrap program. 

VMB.EXE loads SYS$SYSTEM:SYSBOOT.EXE, secondary bootstrap 
program. 

SYSBOOT.EXE loads SYS$SYSTEM:SYS.EXE, executive image. 

SYS.EXE initializes VMS data base, creates process running 
SYS$SYSTEM:SYSINIT.EXE. 

SYSINIT.EXE continues system initialization, creates batch 
process executing DCL commands in SYS$SYSTEM:STARTUP.COM. 

STARTUP.COM executes its own DCL commands and those in 
nested command procedure SYS$MANAGER:SYSTARTUP,COM, 
completes system initialization. 

o Phase 1 - Hardware dependent 

o Phases 2-6 - Mostly hardware independent 

o Phases 1-3 - Called system bootstrapping 
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SYSTEM START-UP ANO SHUTDOWN 

TK.0235 

Figure 6-1 Start-Up Phases of VAX/VMS 
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SYSTEM START-UP ANO SHUTDOWN 

VAX Console 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 
1 

Rem·ote diagnosis port (optional) 

. 
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·SYSTEM START-UP AND SHUTDOWN 

Componcnt 

Consolc processor 

Consolc command 
languago (CCL) 

Consolc terminal 

Console dcvice 

Front p~nel sw1tchc9 
and lightn 

Remate diagnosis port 

Table 6-1 VAX Console Subayatem 

Function 

Interprets 
hardware. 
software. 

and exccutcs console comrnan~s affectinq VAX 
Ooes not requirc the presence of VMS 

Used to express console commands ~ffecting VAX hardware. 

Prfnting terminal used to enter CCL co!!".:nands and display 
responn~!'i. Whcn VMS is running, can also serve as 
interactivc user terminal. 

Holds console volumC, which may contain console pro­
ccsso r m 1 e rocode, VAX m te recade, and/ o r .CCL command 
file5. Used to update VMS, install opt.ional VAX 
software, and run diagnostics. -~ 

Control system ~tart-up, recovcry from system failurc, 
and remete diagno~in. Di~play system status. Key 
swJ tch turns powcr on and off. 

Enables a terminal .at thc DIGITAL Diaq~osis Center to 
function as remate con~ole terminal. 
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SYSTEM START-UP ANO SHUTDOWN 

Front Panel Switches 

o Used to start up system 

• Switches control processor 

• Lights indicate processor status 
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SYSTEM START-UP ANO SHUTDOWN 

KEY SWITCH 

LOCAL 
OFF 

8
, ATTN AUN ., -.- -.-

~~~~ART e-:• BOOT ~ ~ 
ON. - . 

POWER AEMOTE -.- -.-
~-

LOCAL ~RF.MOTE 
DI5ABLE ~ OISABLE 

OFF .0 REMOlE 

TI< ~1311 

(a) VAX-lli780 

KEY SWITCH 

1 CPU STA TE BOOT DE VICE POW(R ON ACTION LOCAL 

POWEP AUN ErHHJil n~ITIALIZE 

~~ 
BOOTa SECUA E flEMOTE/ 

o o o o RESTAAT SECUA E 
HALl OFF REMO TE 
AESTART 

(b) VAX-11/750 

VAX 11/730 
AUN OC ON BA TT R/0 

0000 
AUTO m:~;T Afn noor 
OFF ON 

OJO 

LOCAL 

STO OY 

OFF 

(e) VAX-11/730 

KEY SWITCH 

TK.00\1 

Figure 6-2 VAX Console Control Panels 
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SYSTEM START-UP AND. SHUTDOWN 

Function 

Turnr. powcr on and off. 
Enables and disable~ 
functions of console 
terminal ~nd re~ote 

diagnosis port. 

Affects recovery 
from systcm failure. 

Requcsts system 
initialization. 

Selccts systcm dcvice 
at systcm start-up arld 
automatic rcstart. 

Table 6-2 VAX Console Switches 

Switch 

VAX-11/78~ VAX-11/753 

Keyswi tch Keyswi tch 

AUTO RESTART POWER ON ACTION 

BOOT INITIALIZE 

BOOT DEVICE 
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VAX-11/730 

Keyswi tch 

AUTO REST/·.RT/8007 

AUTO RESTART/BOOT 



SYSTEM START-UP AND SHUTDOWN 

~ 

~· 
:'1) 

(l) 

(ji 
o Note termino1ogy in course tab1es for settings of POWER ON 

ACTION switch of VAX-11/750 (counterclockwise from top): ~ 

BOOT ~ 

RESTART/BOOT 

HALT 

RESTART/IIALT 

• 
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SYSTEM START-UP ANO SHUTDOWN 

Con sol e Processor and Con so le Device 

e For VAX-11/780 and VAX-ll/730: 

Console processor accomplishes the ftrst start-up 
phase 

Conso1e vo1ume must be mounted in console device 

Console volume contains files needed by 
processor 

Processor microcode 

Primary bootstrap program 

CCL command procedures 

o For VAX-11/750: 

Console volume NOT required for start-up 

con so le 

Necessary start-up code stored in read-only memory 
( ROI4) 

Use BOOT DEVICE switch to select ROM 

A1ternatively, you can start up using optional console 
volume, run BOOT58 program 

BOOT58 command language is an extension of CCL 
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Processor 

VI\X-.ll/78B 

VIIX-ll/75B 

VI\X-ll/73B 

SYSTEM START-UP ANO SHUTDOWN 

Teble 6-3 VAX Console Devlces 

Consolc Device 

RX~l diskette drive 

TUSS cartridgc tape 
drive 

Dual 1'U58 cartridge 
tape dr ive 

_218 

Locatiori Devlce Name 

Insidc riqht door of proces5or CSAl: 
cabinet, at bottom. Pivots 
out for access. 

On console front panel. 

On console front panel. 

ln91de proccssor cabinet. 
No acc~ss without. sliding 
out processor. 

CSI\1: 

CSI\1: 

CSI\2: 
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SYSTEM START-UP ANO SHUTDOWN 

Default System Device 

o Each VAX processoi 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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Step 1 

Step 2 

Step 3 

Step 4 

SYSTEM START-UP ANO SHUTDOWN 

Tablo 6-4 Startlnq Up a VAX/VHS System from Power Off, 
Uninq thn Deft~ult System Dcvice 

VAX-11/780 

Set AUTO Rf.f.TART 
switch to OFF. 
Pillee con:wlc 
volume in connole 
dev lee. 

Set l<.f!y switch 
f rom Ofo'F to 
LOCAL. 

Whcn thc >» 
prompt llppeorn 
on con~olc 
termlnnl, 
toqqlc noor 
ewi tch f rom 
OFF td ON, 

Set kcy nwt tch 
frnm LOCAL to 
LOCAL D tr;Arll. E, 
Sct AUTO 
RESTAnT nwi tch 
to ON, 

VAX-11/750 
No Connole Volume 

Sct POWER ON ACTION 
~witch to HALT. 5et 
HOOT DE VICE r:wi tch 
to default sctlinq 
for systcm dev ice 
(B, e, or O). 

Sct key switch from 
OFF to LOCAL. 

When tbn >>> prompt 
appcorn on conoQl•~ 

tcrmtn"l, ~et POWf:R 
ON ACTJON ~wi tch to 
BOOT, Prcsn INI-
TJALIZE button. 

Set kcy awitch from 
LOCAl. to !iECUHE. 
Sct POWF.II ON ACTION 
awi tch to JH:~TAIIT/ 

BOOT. 

2211J 

VAX-11/75" 
, Uainq Canso le Volume 

Set POWER ON ,l.CTI 0!1 
switch to HALT. Plac~ 
Cr>n~lol"! volume in 
con~olc dcvice. Sct 
EsOOT DE VICE !lW! tch 
to settlnq for 'con-
sale dcvice, .-... · 

Set key nwltch from 
OFF to LOCAL. 

When th~ >>> prompt 
ap¡1e~r!l on console 
terminal, ~wt I'OWEH 
ON ACTION ~;witch t() 
BOOT. Prc33 WITIA-
LIZF: button. Whcn 
thc B<JOTS8> prompt 
4ppf:llrn, type 
BOOT<IH:T>. 

Sct kcy ~wltch from 
LOCAL l() f.ECURF.. ~i1:t 

AOOT DE VICE ::wl tch 
to defnult uettinq 
for gy~tcm d':vlcc 
(B, e, or D), 1\nd :wt 
POWt:H ON ACTION r:wltch 
to FU:~iTAilT/A(XJT. 

VAX-11/7 30 

~:ct AUTO RESTART/ 
UOOT swi·tch '·'' 
OFf. {Int.l.rn<d 
console volumt: 
ls l!llways in 
lnternlll con~olf: 

device.) 

Set lr.cy switch 
from Off to 
LOCA"L, 

When the >>> 
prornpt appc~r:; 

on console tl:r­
minlll, toq<¡l•: 
AUTO RE!>TAI<T/l!OfJT 
swl tch from OFF 
to BOOT. 

Sot key swl tch 
[ro m LOCAL f.<, 
LOC DSHL. (AU'l"l¡ 

RESTAI<T/BOrl':' 
switch 1:; :;<:t 
to ON,) 
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SYSTEM START-UP AND SHÜTDOWN 

CPU HALTED,SOHH CLEAR,STEP=NONE,CLOCK=NORH 
RAD=HEX,ADD=PHYS,DAf=LONG•Flll=OO•REL=OOOOOOOO­
INIT SE!l DONE 
HALTED AT 00000000 

<RELOADING WCS> 
LOAD DONE• 00003~00 BYTES LOADED 
VERl PCS=01 WCS=OD-13 FPLA=OD CON=V04-03-L 

1 

< BOOT 1 NC;) 
CPU HALTED 
INIT SEO DONE 

.HALT INST· EXECUTED 
HALTED AT 200034F9 

G OOOOOOOE 00000200 
LOAD DONE, 00004200 BYTES LOADLD 

VAX/VHS Version V3.0 26-APR-1982 16l21 

XOPCOH, 27-JUN-1982 1Bl24l05,30, lodfile initialized b~ oPerator OPAO 
losfile is SYSfHANAGERlOPERATOR.LOG 

Losin ouolas - Inleraclive li~it=64r Current inleractive value=O 
SYSTEH Job terminated at 27-JUN-1982 18:~4:24,33 

Examp1e 6-1 Defau1t Start-Up of a VAX-11/78~ 
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SYSTEM START-UP ANO SHUTDOWN 

',,, 

0000000(1 16 
>» 
:e 
:o: 

VAX/VHS V~rsion V3.0 26-APR-1982 16l21 

XOPCOHr 30-JUN-1982 17116140.42• Jogfil~ initializ~d bY oPerator OPAO 
Josfil~ is SYS$HANAGER:OPERATOR.LOG 

Lo~in oYolas - Interactive li'~it=32t Current interactive value=O 
SYSTEH Job ter~lnated at 30-JUN-1982 17117:13.1~ 

Examp1e 6-2 Defau1t Start-Up of a VAX-11/750, 
Not Using Conso1e Volume 

222 



\_) 

) 

. .J 

r': ' 
\ 1 

,_ . ._} 

\.~.~· 
.~ 

.. J 

_-J 

'~ . 

'·. 

SYSTEM START-UP ANO SHUTDOWN 

00000000 16 
»> 
:e 
XX 

BOOT59>BOOT 

DDO BOOT COHHAND FILE - DBOBOO,CHD 

D/0 O O 

D/0 1 F20000 

D/0 2 O 

D/0 3 O 

D/G 4 O 

D/0 :1 O 

D/0 E 200 

LOAD VHB.EXE/STARTI200 

START 200 

DISK PACK DEVICE TYPE 

BASE OF HBAO ADDRESS SPACE 

ADAPTER UNIT ~ O 

CONTROLLER UNIT = O 

BOOT BLOCK LDN <UNUSEDl 

SOFTWARE BOOT FLAGS 

ADDRESS OF WORKING HEHORY t ~X200 

LOAD PRIHARY BOOTSTRAP 

START PRIH~RY BOOTSTRAP .. 

VAX/VHS Vorsion VJ,O 26-APR-1992 16:21 

XOPCOH, 30-JUN-1992 17:25:47.56, losfil~ initialized b~ DP~rator OPAO 
losfile is SYS$HANAGERIOPERATOR.LOG 

Losin auotas - Interactive limit=32r Current interactive value=O. 
SYSTEH Job t~r~inated at 30-JUN-1992 17126119.99 

Example 6-3 Default Start-Up of a VAX-11/750, 
Using Console Volume 
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SYSTEM START-UP AND SHUTDOWN 

CON SOL E 
VERSION 89. O 1 
) > >ti!POWER. CMO 
>>>LIC CONSLE.CPU 
>>>LICIS:OBOO MMIE.CPU 
>>>LICIS:OEOO POWER.CPU 
»>SIC OB 
>»W 
>>>@CODE03.CMO 
>>>LICIS:OEOO FPSP.CPU 
>>>LICIS:lAOO BITFLO.CPU 
>>>LICIS:JDOO CM.CPU 
)))LICIS:2200 IRDFPA.CPU 
>>>LICIS:3BOO OUEUE.CPU 
)))LICIS:4000 IOC.CPU 
»>I 
»> 

BOOT IN PROGRESS 

)))@0Dl:OEFBOO.CMO 
»>I 
»>DIGIL o 001l80003 
)))OIGIL 1 3 
»>DIGIL 2 3FB86 
)))OIGIL 3 o 
>»OIGIL 4 o 
» >DIGIL 5 o 
»>E SP 
G OOOOOOOE 00000200 
)))LIPIS:@ VMB.EXE 
»>S 11 

!VERSION 52 
!VERSION 52 
IVERSION 52 

IVERSION 52 
IVERSION 52 
IIJERSION 52 
IVERSION 52 
!VERSION 52 
IVERSION 52 

VAX/VMS Version V3.0 26-APR-1982 16:21 

XDPCOM• 30-JUN-1982 12:58:11.94, losfile initialized b~ oPerator OPAO 
losfile is SYSSMANAGER:OPERATOR.LOG 

XOPCOHr 30-JUN-1982 12!58:33.89, messase from user NETACP 
DECnet startin!i 
XRUN-S~PROC_ID. idenlification of created Process is 00010040 
XPURGE-W-SEARCHFAIL• error searchin9 for SYSSSYSROOT:[SYSEXEJRTTLOAD.LOG¡* 
-RHS-E-FNF< file not found 
XPURGE-1-NOFILPURG, no files Pursed for SYSSSYSROOT:[SYSEXEJRTTLOAD,LOG; 

Losin auotas - Interactive limit=64r Current interactive value=O 
SYSTEH Job ter~inated at 30-JUN-1982 12:58!46.20 

Examp1e 6-4 Defau1t Start-Up of a VAX-11/730 
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SYSTEM START-UP ANO SHUTDOWN 

Table 6-5 Starting Up ~ VAX/YMS System froa Power On, 
Using the Dofault Eyst;f:m 01:vlce 

VAX-11/780 

Step l Set AUTO HESTART 
switch to OFF. 
Placf! con3olc 
volume in consolc 
device •. 

Step 2 Set key switch to 
LOCAL. 

Stop 3 'J'o')'}ll: BOOT !IWI U:h 
from Off to ON. 

Step 4 

If nothln•J hdpp•:n~l, 
at consolc: termln11l 
type <CTHL/P>. Whcn 
>>> prampt llppcnr:J, 
typc IIALT<Rf:T>. 

f.et kt:y nwl tch 
from LOCAL to 
LOCAL OI:lABLt:. 
Set AUTO Ht:START 
switch lo ON, 

VAX-11/759 
No Console Volume 

Set POWF:R ON ACTION 
swl t.ch to ltALT. Set 
BOOT !;E VICE !Jwl tch to 
dt:faul t sctt in•¡ for 
system dcvlce (B, C, 
or D). 

Set kcy switch to 
LOCAL. 

Se t POWER O!~ ACT ION 
switch to llOOT. Press 
INITIALIZE button. 

Set key switch from 
LOCAL to !a:cmn:. 
Se t PCMEH ON M:T ION 
nwl tch to m:::TAHT/ 
BOOT. 
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VAX-11/7~0 
Uslnq Console Volume 

~et POW~:B ON ACTION 
switch to I!ALT. Pl.!lce 
con:;olc volume in con­
sale- devlcc. Set BOOT 
DE VICE swl tch to 
acttlnq for console 
dcvice, A. 

Set kcy swl tch to 
LOCAL. 

SH POWf.R ON ACT ION 
nwl tch to ~iOOT. 

Yr~~::JS INITIALIZE 
but ton~ WtH~n thc 
BOOT58> prompt 
appc.lr:J-, typc: 
BOOT<HET>. 

St:l kcy Rwltch from 
LOCAL to ~;ECUHE. 

!;t!t nooT m:vrc~: 

~wltch tu dc(~ult 
tHlttln•J for :;y:1U:m 
dcvlcc (ll, e,()([)), 

ond nct POW~:H (m ACTr01l 
swl tch to rn:~1'AHT/IIOOT. 

VAX-11/739 

!:et AUTO RESTArtT/ 
fHJI'JT :::¡wl t. eh lo 
OFF. (Internill 
console volum•: !:; 
always In lnt•:r­
nal console 
device.} 

Sct kcy switch to 
LOCAL. 

T<VJ'~ lt: AUTO 
Rt:!JTAfiT/BOUT :;.,...¡ tch 
from OFF to BOOT. 
lf nothint'] hap­
pcn::J, at con:wlc 

tcrmln11l typ•: 
<CTRL/P>. Whi!n 
»> prompt 
appcarn, typ•: 
B<RET>. 

Set koy Bwl tch 
f rom LOCAL t<, 
LOC o~;nL. ;,et 
AU1'0 RE~TAHT/I:C¡(JT 

:;·.d tch to ON. 



SYSTEM START-UP ~ND SHUTDOWN 

Automatic Restart 

o Battery backup makes system recovery possible after power ·¡ 
failure 

• 
o 

• 

Recovery can occur automatically 

If memory is valid after recovery, all processes and batch 
jobs resume where they left off • . ' 

If memory is not valid after recovery, 
initialized 
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SYSTEM START-UP ANO SHUTDOWN 

Restart Response 
After Powcr Yailure 

lf memory if; v~lid, try 
to rccover frum system 
fa 11 u re. Othcr wi SP., 

perform frcsh start-up. 

If mcmory is valid, try 
to recover from !;y:;tcm 
failure. OthcrWisc, 
halt procc.s.Gor. 

flalt procc:;:;or. 

Perform fre~h start-up. 

Table 6-6 Automatic Powerfail Recovery 

VAX-ll/78B 
AUTO RESTART 
Switch Settlng 

ON 

OFF 

• 227 

VI\X-11/750 
POWER ON ACTION 
Switch Setting 

RESTART/BOOT 

RESTI\RT/Ili\LT 

HI\LT 

BOOT 

VAX-ll/73B 
AUTO RESTART/BOOT 
Switch Setting 

ON 

OFF 



SYSTEM START-UP AND SHUTDOWN 

_, . 
Alternative System Devices 

e Can specify system device explicitly at system start-up ·~ 

Console volume not customized for default start-up 

Override customized default 

e Device codes used at start-up are NOT necessarily standard 
VMS device codes 
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SYSTEM START-UP AND SHUTDOWN 

VAX-ll/78g 

Step 1 Set AUTO RE~iTART 

switch to Off, 
Plt1ce connote 
volumc In console 
devlce. 

Step 2 Set key switch to 
LOCAL. 

Step 3 If >>> prompt In 
not dlnpl~tyed on 
connolc te~mlnol, 
obt11ln it by typin'] 
<CTRL/P>. Typr. IIAJ.T 
<RET>. Then, type 
BOOT ddu <Rf.T>, 
where ddu In ttw 
fttart-up corlc for 
the nyntcm dovlcc. 

Stop 4 Set key switch from 
LOCAL to LOCAL 
DJ~ARI.E, ~ct AUTO 
RE~TART nwl tch lo 
ON. 

T~ble 6-7 Startlnq Up a VAX/VM;. 5ystem, 
Explicitly Specifylnq the ~y::>tr:m Uovice 

VAX-11/750 
no connole volume 
(requlrcn ROM for 
speclflcd device) 

Sf~t POW~:n Otl 1\CTION 
:lwltch to HAL'l', 

Set key switch to 
LOCAL, 

If >» prompt ls 
not dbpl~tycd on 
connole termin~l, 
oht~tn lt t1y typlnq 
<CTHI./P>, Ty¡)(: 
A 1ldcu (!IET>, whcr•! 
d~cu in the ~t~rt-up 
ende tor the syntem 
dovico, 

Set kP.y nwitch from 
LOCAL to ~it:t:Uin:. ~;e t 
BOOT rJEVJCE :1wl t. eh 
to defn&Jlt settinq 
for syot•:m dcvtce 
(n, e, or rJ), nnd oct 
POWf:R OH ACT ION 
Bwltch to R~START/ 
BOOT. 
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VAX-11/750 
Unlnq Connolc Yolume 

:>et POWER ON ACTION 
~.:wi tch to HALT. 
Place con!1ole volume 
in console device. 
Set BOOT DEVICE 
switch to settinq 
for console d~vicc, 

•• 
Set key owitch to 
LOCAL·. 

Sot POWF.R ON ACTION 
awi tch to BOOT, 
Pren~ UliTIALIZF. 
~utton. Wt1en the 
ROOT'JB> prumpt 
nppe~rs on con::,>le 
t•:rminiJl, lYPf! 
BOOT ddcu <HET>, 
whcre ddcu iu tilo 
star.t-up code for 
thc syotem devicc. 

Set key !1witch from 
LOCAL to ~a:CUilt:, 

:.ct noor m:vro: 
nwitch to d1:f1Jult 
oettin'J Cor :;ynt,:m 
device (fl, r:, or O), 
11nd fiOJl POWC:H 01~ 

ACTION nwi tch to 
RESTART/IIOOT • 

VAX-11/730 

Set AUTO fif.START/ 
f;OOT nwi tch to 
Ot'L (Interna! 
console volume 
is nlways in 
intcrnal console 
dcvicc.) 

Set key switch to 
LOCAL. 

l[ >>> prompt is· 
not displllyed on 
consolc terminal, 
obtain it by 
typinq <CTRL/P>. 
Typc H ddu <RET>, 
where ddu is th~ 

st~rt-up codc for 
th~ 3yntem devlc•:. 

5ct k.ey switch 
[ riJm LOCAL to J.()C 
D~;nt. ~;r.t ,.,uro 
R~::;TAUT/BOOT 
nwl tch to ON. 



SYSTEM START-UP AND SHUTDOWN. 

Table 6-8 Dcvlce Codcs Used lit System Start-up 

VAX-11/780 VAX-11/750 VAX-ll/730 
Devlce Support Support. Support 

(MASS~US) 

RP05 S 
.RP06 S D 
RM03 S S 
RM05 S S 
RM80 S S 
RP07 S 

(UNWUS) 
RK06 D 
RK07 S S D 

(UN I H U~i) 
RL02 D D D· 

(IOC) 
RL02 S 

(IDC) 
R80 S 

(CON SO LE m: VICE) 
RX0l o 

(CONSOLE DEVIC!:) 
TU5U D D 

S 
D 

• Devicf"! :;upported ~n !:y~Hcm dcvice or data- dcvicc 
• Dcvict! :;upportcd <1!> d<tta dcvicc 
• Dcvico not supportcd 

Device Code 

on 

DM 

DL 

DO 

DQ 

es 

es 

DO 

For thc VAX-11/780 ftnd VAX-11/730, the full dcvicc codc format 15 ddu, whcre 
dd in thc codc in thc abovc tnble nnd u 1~ thc unit ntJmbcr. 

For the VfiX-11/750, thc full dcvice codc format i~ ddcu, where dd is thc 
code in thc abovc tablc, e l!> the channcl lcttcr, and u is-·thc unit number. 
Thc cbannel lcttcr, which 1:::; hardware dcpcndcnt, is U!>Ually A. 
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SYSTEM START-UP AND SHUTDOWN 

»>BOOT DBO 

CPU IIALTED 
IN!T SEO DONE 
HALT INST EXECUTED 
HALTED AT 200034F9 

G OOOOOOOE 00000200 
LOAD DONEo 00004200 BYTES LOADED 

VAX/VHS Versio~ V3.0 26-APR-198~ 16:21 

~Of'COHo 27-JUN-1982 18:2ci:27.82o loofile i~i(ia!i=ed b~ oPerator OPAO 
lo"file is SYS,HANAGER:OPERAtOR,LOG 

Lo~in auolas - I~teractive li~it=64, Currenl interactive value=O 
SYSTEH Job ter~i~atcd at 27-JUN-1982 18:2g:46.69 

Examp1e 6-5 Start-Up of a VAX-11/780 Specifying an RP05 
as the System Device 
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»>B DBAO 
::o: 

SYSTEM START-UP ANO SHUTDOWN 

VAX/VMS Version V3,0 26-APR-1982 16121 

%0PCOM, 30-JUN-1982 17127147.31, losfile inltialized b~ oPerator OPAO 
losfile is SYSSMANAGERIOPERATOR.LOG 

Lo~in ouotas - lnteractive limit=32, Currenl intera~tive value~O 

SYSTEM Job terminated at 30~JUN-1982 17128119.79 

Examp1e 6-6 Start-ilp ·of a VAX-11/750 Specifying an RM03 
as the System Device 
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SYSTEM START-UP AND SHUTDOWN 

)))[1 [100 
)))@[1[11:DOOBDO,CMn 
>>>I 
)))[1/G/L o OOA80003 
)))[1/G/L 1 3 
>>>[IIG/L 2 3FEI86 
:>>>DIG/L 3 o 
>>>DIG/L 4 o 
)))[1/G/L ~ o .J 

>>>E: SP 
G OOOOOOOE 00000200 
>>>Lif'/5!9 VH[I, EXE 
»>S @ 

VAX/VHS Version VJ,O 26-APR-1982 16:21 

XOPCOMr 30-JUN-1982 12:56:10.25r logfile ~nitialized b~ OPerator OPAO 
losfile la SYS$HANAGER:OPERATOR,LOG 

XOPCOMr 30-JUN-1982 12!56!32.22r ~essa9e from user NETACP 
·oECnet. startin9 
XRUN-5-PRQC_IDr identification of creatcd Process is 0001004() 
XPURGE-W-SEARCHFA!Lo error ~carchind f6r SYS$SYSROOT:[SYSEXEJRTTLOAD.LOGi* 
-RHS~E-FNFr file not found 
XPURGE-1-NDFILPURGo no filco eurged for SYS~SYSROOJ:[SYSEXEJRTTLOAD,LOG: 

Lo~in ouotas ~ Interactive limit=64r Current interactive value=O 
SYSTEH Job lerminaled"al 30-JUN-1982 12:56:44,43 

Example 6-7 Start-Up of a VAX-11/730 Specifying an RL02 
as the System Device 
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S'iSTEM START-UP ANO SHUTDOWN 

Stand-Aione Utilities and Diagnostics 

e Can run on VAX processor without VMS 

Hardware diagnostics 

VMS utilities 

• Started up like VMS, using console 

Largcr selection of start-up devices 

Use of consol·e device common 

• Example: Stand-alone BACKUP 

Packaged on two RX~l diskettes or TU58 cartridges 

Started up from console dcvice 

Command to issuc at console 

VAX-11/780 
VAX-11/75~ (CCL) 
VAX-11/75~ (BOOT58) 
VAX-11/73~ 
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BOOT CS1 
B DDAfl 
BOOT CSA1 
B CS1 
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SYSTEM START-UP ANO SHUTDOWN 

CONSOLE COMMANDS 

• Each VAX processor has its own CCL 

Table 6-9 Typical Connole Commands 

Functfon 
oí Command 

Startlng up VMS or 
a sthnd-alone utility 
or diagnostic 

Examining a processor 
r~gistcr or mnmory 
location 

Placing data in a pro­
ces5or rc(J 1 :>ter or 
mcmory location 

Initializinq 5t~tc of 
VAX procc~;,or 

Executinq commands in 
• file 

Rcloading c"lnd rcstart­
inq thc con!.iole 
processor 

VIIX-11/780 
CCL 

BOOT 

EXIIM INE 

DEPOSIT 

INITIIII.IZE 

@flle-spcc 

REBOOT 
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VIIX-11/750 
CCL 

B 

E 

o 

I 

VAX-11/750 
BOOT~B 

BOOT 

EXAMINE 

OEPOSIT 

@f!lc-spcc 

VAX-11/7 30 
CCL 

B 

E 

o 

I 

@file-spec 



SYSTEM START-UP ANO SHUTDOWN 

lssuing Console Commands at System Start-Up 

o For the start-up methods covered· in. this module,· can issue 
CCL •commands at the end of step 2, in response to >>> 
prompt 

o In the case of starting up the VAX-11/750 using the 
console volume, can issue BOOT58 commands at the end of 
step 2, in response to BOOT58> prompt 

o Console terminal serves as CCL command terminal at 
start-up 

• 
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SYSTEM START-UP AND SHUTDOWN 

lssuing Console Commands While VMS ls Running 

• Console terminal used 

Program mode - Interactiva VMS terminal 

Console mode - CCL command terminal 

• When the console terminal is in console mode: 

VAX-11/750 and VAX-11/730 processors halt 

VAX-11/780 processor continues to run 
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SYSTEM START-UP ANO SHUTDOWN 

Table 6-10 Issuing Console Commands While VMS Is Running 

Function 
of Command 

Chanqing mod~ of C011::ole 
terminal from proqrnm mode 
to con5olc motle 

Changing modc of console 
terminal from console mode 
to proqram morlc 

Halting VAX proccssor 

Rcstartlng halted VAX 
proccssor without taking 
console terminal out of 
consolc modc 

VI\X-11/780 
CCL 

<CTRL/P> . (do e:> no't 
halt VAX proccssor) 

SET TERMINAL PROGHAM 

HALT 

CONTINUE 

• 
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VAX-11/750 
CCL 

<CTRL/P> 
(ha lts VAX 
processor) 

e (restarts 
ha l ted VAX 
processor) 

VI\X-11/730 
CCL 

<CTRL/P> 
(ha lts VAX 
processo r) 

e (restarts 
halted VAX 
processor) 
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SYSTEM START-UP ANO SHUTDOWN 

• Disabling the use of console mode 

Tab1e 6-11 Dlsab1lng the Use of Console Hode 

Function of Keyswi tch 
Settlng VI\X-11/780 VI\X-11/7 50 VI\X-11/730 

Enable~:; <CTRL/P> LOCAL LOCAL LOCAL 

Di sables <CTRL/P> LOCAL DI SABLE SECURE LOC DSBL 

239 



SYSTEM START~UP AND SHUTDOWN 

Customizing Start-Up and Automatic Restart 

,.~ 

•) 

() 

i) 

• On VAX-11/750, default system device specified by setting :) 
BOOT DEVICE switch 

• On VAX-11/780 
specified by 
console volume 

and VAX-11/730, default system device 
customizing CCL command file DEFBOO.CMD on 

e On VAX-11/750 started up using console volume, default 
system device specified by customizing BOOT58 command file 
DEFBOO.CMD on console volume 

e DIGITAL supplies many command files on console volume that 
can be chosen for DEFBOO.CMD, using command procedure 

') 

) 

) 

SYS$UPDATE:SETDEFBOO.COM ) 

1 

i 

1 

,) 

1 
u 

) 

,) 
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í 
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1 
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SYSTEM START-UP ANO SHUTDOWN 

Table 6-12 CCL Command Files Used at Start-up 

Device Code Used at 
System Start-up 
(See Toble 6-8) 

DB 

DM 

DL 

DO 

es 
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Command Files on Console Volume 
Executed by BOOT Command 

DBnBOO,CMD 
(n • 0,1, ••• ,7) 

DMnBOO.CMD 
(n • 0,1,2,3) 

OLnBOO.CMD 
(n • 0,1,2,3) 

DQnBOO.CMD 
(n .. 0,·1,2,3) 

CSlBOO,CMD 



SYSTEM START-UP ANO SHUTDOWN 

1 
1 DBO BOOT COHHAND FILE - DBOBQQ,CHD 
1 
HALT 
UNJAH 
INIT 
DEF'OSIT/I 11 20003800 
DEF'OSIT RO O 
DE POS IT R 1 8 
[rE POS I T R2 O 
DE POS IT R3 O 
DEPOSIT R4 O 
DEPOSIT R5 O 
DEF'OSIT Ff' O 
START 20003000 
WAIT DONE 

• 
EXAMINE SF' 
LOAD VHB.EXE/START:e 
START e 

llAL T f'ROCESSOf< 
UNJAH SBI 
HUT f'ROCESSOf< 
SET UF' 5CBB 
DISK PACK DEVICE TYPE 
HBA TR;8 

1 ADAPTER UNIT ; O 
1 CONTROLLER UNIT ; O 
1 BOOT BLOCK LBN IUNUSED> 
1 SOFTWARE BOOT FLAGS 

SET NO HACHINE CHECK EXPECTED 
START ROH PROGRAH 
WAIT FOR COHPLETION 

SHOW ADDRESS OF WORKING HEHORY+-X200 
LOAD PRIHARY BOOTSTRAP 
ANO START IT 

Example 6-8 File DB0BOO.CMD from a VAX-11/780 
Console Volume 
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SYSTEM START-UP ANO SHUTDOWN 

$ 95YSSUPDATE:SETDEFBOO 

Command file to set-default boot co~mand file. 

XSYSTEH-F-DEVNOTHOUNTo device is not mounted 
Please Place the s~stem console ruedium in the console drive. 
Is the console mediu~ readY lo be mounted? CYIN>: Y 
XHOUHT-1-MOUNTEDo CONSOLE m~unted on _CSAI: 
Enter na~e of default boot co~mand file: DBOBOO.CMD 
Default baot com~and file now rePlaced with DBOBOO.CHD. 

Are ~ou satisfied with this file as the default boot com~and file? !Y/N): Y 

• 
Example 6-9 Customizing the Default System Device 

for Start-Up 
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SYSTEM START-UP liND SHUTDOWN. 

o On VAX-ll/78¡J, additional CCL command file RESTTIR.CMD used 
for powerfail restart. 

1 
1 . 
1 

RESTART COHHHAND FILE - RESTAR.CHD 

1 
1 
1 

THIS COHHAND FILE IS INVOKED IN THE EVENT OF POWER RECOVERY AND 
OTHER CONSOLE DETECTED RESTART CONDITIONS IF THE AUTO RESTART SWITCH 
IS SET, IT CAN ALSO BE INVOKED HANUALLY WITH THE COHMAND: 

! 
1 
HALl 
UNJAH 
INIT 
DEPOSIT/I. 11 20003800 
DEPOSIT RO O 
DEPOSIT R1 3 
DEPOSIT R2 O 
DEPOSIT R3 O 
DEf'OSIT R4 O 
DEPOSIT R5 O 
DEPOSIT FP O 
START 20003004 

8RESTAR.CHD 

HAL T PROCESSOr< 
UNJAN SBI 
INITIALIZE PROCESSOR 
SET ADDRESS OF SCB BASE 
CLEAR UNUSED .REGISTERS 
UBA TR=3 
CLEAR UNUSED REGISTER 
CLEAR UNUSED REGISTER 
CLEAR UNUSED REGISTER 
CLEAR UNUSED REGISTER 
NO HACHINE CHECK EXf'ECTED 

1 START RESTART REFEREE 

Example 6-1"' File RESTTIR.CMD from a VAX-11/78"' 
Console Volume 
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SYSTEM START-UP ANO SHUTDOWN 

SYSTEM PARAMETERS 

o Stored in SYS$SYSTEM:SYS.EXE 

o Used to build data structures, configure peripheral 
devices, and customize user interface each time the system 
starts up 

o If modifications are required, usually accomplished by 
SYSGEN utility and SYS$UPDATE:AUTOGEN.COM command 
procedure, while VMS is running 

o To make modifications effective at start-úp, use SYSBOOT 
program during conversational start-up 

. 24 5 



SYSTEM START-UP AND SHUTDOWN 

Using SYSBOOT to Modify System Parameters 

Table 6-13 Using SYSBOOT During Convcrsational Start-Up 

Function 

Examining a ~ystcm 

parameter or group of 
parameters 

Modifyinq a system 
parametcr 

Modifyinq a group of 
system parameters (.PAR 
files shoul(l be in 
SYS$SYSTEM) 

Using an ~ltcrnate DCL 
ctart-up file 

Exiting from SYSBOOT 

Command Format and Examples 

SYSBOOT> SHOI,</ parameter 
SYSBOOT> SIIOW /parñmeter-group 
SYSUOOT> SIIOW MAXPROCESSCNT 
SYSBOOT> SHOW /ALL 

SYSBOOT> US!:: parameter va1ue 
SYSBOOT> USE UAFALTERNATE 1 

SYSBOOT> USE paramP.ter-file.PAR 
SYSBOOT> USE CUIHlENT 
SYSBOOT> USE DEFAULT 
SYSBOOT> USE ALTPARAM. PAR 

SYSBOOT> SET/STARTUP SYS$SYSTEM:startup-file 
SYSBOOT > SET /STAHTUP S YS $~; Y~TEM: ALTSTART 

CONT!NUE 
EXIT 
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SYSTEM START-UP AND SHUTDOWN 

~~a· 
~~ 

\ USE CURAENT 

USE ~"¡•z "'"' . lo 
A\_jD 

'----...J SYSBOOT 
BUF-FER 

MEMORY 
!MACE 
or 
EXECUTIVE 1----, 

Figure 6-3 Effect of VMS Start-Up on System Parameters 
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S.tep l 

Step 2 

Step 3 

Step 4 

SYSTEM START-UP ANO SHUTDOWN 

Table 6-14 StiHtfnq Up a VAX/VM!i f>ystem Converslltlonally 

VAX-11/789 

Set AUTO RE~TART 
switch to OFF. 
Place con:>olc 
volume In con~ole 
dcvicc. 

Sct kcy swt tch to 
LOCAL. 

I ( >>> prompt is 
not dluplllycd on 
connoto terminAl, 
obtllln.lt by typlnq 
<CTRL/P>. Typ(~ 

@dduGEN<RLT>, wh~rc 

ddu In the :Jtllrt-up 
codo toe thc uyntem 
davtce. 

Sct key switch !rom 
LOCAL to LOCAL 
OlSAIII.E, :;1~t AUTO 
RESTAHT ~1wi tch to 
ON. 

VAX-ll/75e 
No Con3ole Volume 

Set i'OWER ON ACTION 
owltch to IIALT. Set 
BOOT DEvrn: !JWltch 
to dcf~t1lt settlr1q 
for aystcm dcvic~ 
lB, e, orO). 

Set key swl tch to 
LOCAL. 

I f »> prompt is 
not dlnplllycd on 
consolc terminal, 
obtnln 1t by typlng 
<CTRI./P>. Type 
B/1 <RET>o 

Sot k~y switch from 
LOCAL to Sf:CUIU:. 
Sot POWF.R ON ACTCON 
owl t.ch to Rt:;.TAHT/ 
BOOT. 

.248 

VAX-11/750 
Uslnq Console Volume 

S~t POWER Ot~ ACTION 
swi t.ch t. o llfii.T. Place 
con~olc v<~l umc In 
console devico. Set 
BOOT DE VICE awl tch 
to· aett lnq for canso le 
devlce, A. 

Set key switch to 
LOCAL. 

Set POWER Ofl ACTION 
swt tch to BOOT. 
Presa INITIALIZE 
button. Whcn t.hc 
B00T58> prompt ap­
pc~rs on· con!Jole 
termlnl!l, typo 
D/G 3 u <rlET> 
@ddcGEN <RJ:.T> 
where ddcu l~j the 
atart-up code for 
the syntem d~vice. 

Set key ~wltch from 
LOCAL to !a:CUI~E. 

Sct BOOT o~:V!Ct: 

awltct1 to det~ult 
settln<J for !lyatcm 
devicc (O, e, or D}, 

·&nd aet P<kH:R ON 
ACTION nwitct1 to 
RESTART/UOOT. 

VAX-11/739 

Set AUTO _RESTAf•.T/ 
BOOT awl tch to 
OFF. (lnli!COill 

conaole volume 
is always In 
lntcrnlll console 
devlce .) 

Sct key swl tch to 
LOCAL. 

1 f ) )) prompt 1 S 
not d lsplayed on 
consolc terminal, 
obtain lt by 
typlnq <CTRL/P>. 
Typc 
@dduGEN<RET>, 
whcre ddu ls thc 
9tllrt-up codc 
for the system 
devlce. 

Set key swl tch 
from LOCAL to 
LOC DSBL. Set 
AUTO RESTART/BOOT 
switch to ON. 
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SYSTEM START-UP AND SHUTDOWN 

)))lf[IBOOEH 

D~O CONVERSATIONAL DOOT COMHAND fll[ - D~OOEN, 

~OOT FROH DbO AND STOP IN SYSBOOT TO ALTER PARAHETERS 

HALT HALl f'ROCESSOk 

CPU HALT[[I 
UNJAI1 UNJI'IM SB l 

INIT ! INIT f'f<OCES~OR 

JNIT SEa DONE 
trEPO S lT /1 11 20003800 

DEf'OSIT •o o 

trEf'OSI T "' ' 
DEf'OSIT ., o 
DEPO!ll T ., o 

DEf'DSIT' •• o 

DO·OSJT ., 
DHOS I T rP o 

STAIH 20003000 

WAIT [IQNE 

HALl INSJ EXECUTED 
HALTED Al 2000J~rY 

EXAMINE SP 

SEf UP SC!f& 

DIS~ PACK DEVJCE TYf'E 

ADAPT[f< UNil • O 

CONTkOLL(k UNIT • O 

B'OOT &LOO. UtN <UNUS([r J 

SOFHIARE l!OOT f'LAO!:: (CUN'JU<SATIONAL &QQJ) 

SET NO HACHINE CHEC~ (XPECtfD 

STAkT ROH PROOPAH 

IJAIT FOk COHf'LE TION 

SHOW ADDRlSS OF WORKINO HEHORYt•x;>OO 

o 0000000[ 00000200 
LOAD VI1&,[X[/OTART:i ! LOAD rRIHARY BOOTSTRAP 

LOAD [IQN(o 00004200 ~YTES LOADE~ 
&TAFlT 11 ! AHll STAr<T Ir 

<ll[QF") 

<IEX 1 Ti 

SYS~OOr~ USE ALTPARA~.PA~ 

SYS800T> SET UAFALTERNATE 

SYS800T> SET/STARTUP SYStSYSTE~:ALTSTART 

SYS8ÓOT> CONTlNUE 

IOPCQ"' 27-JUN-1992 19:06!tl.6Bo logfti• inttt•lt:•d bw o~•r•tor OPAO 
. lo•ftl• 1• SYSI"ANAGER:OPE~ATQR,LOO 

Lo•ln ouot••- Jnt•r•cttv• lt•tt•64o Cvrr•nt tnt•r•ctlv• vllv••O 
BYSTEM Job t•r•inat•d 1t 27-JUN-1982 19!06132.72 

Example 6-11 Typical Conversational. Start-Up 
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SYSTEM START-UP AND SHUTDOWN 

SPECIFYING THE SYSTEM CONFIGURATION 

e At each start-up: 

The system device is selected 

VMS data base is constructed according to system 
parameters· 

System environment created by DCL commands 

1) 

® 
@ 

<» 
~ 
·~ 

Jl 
") 

:D 

e Files determine the default system configuration; must be ) 
customized 

T8blc 6-15 Customizing thc Sy~tcm Configuration 

Utillty Used for 
Customlze Contents of File Location of File Customization 

DEFBOO.CMO CCL (or BOOT58) Consolc vol ume Editor 
commands 

SYS. EXE System parameters S'iSSSYSTEM SYSBOOT or SYSGEN 

SYSTI\RTUP.Ca-1 OCL commands SYSSMJINJ(GER Editor 
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SYSTEM START-UP ANO SHUTDOWN 

VAX-11/782 MULTIPROCESSING SYSTEM 

lntroduction 

o Attached processor system 

Two VAX-11/780 processors connected by shared memory 

o 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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SYSTEM START-UP AND SHUTDOWN 

Starting Up the VAX-11/782 

o customization of start-up files on VAX-11/782 

Special multiprocessing console volume created for the 
prim~ry processor 

Special multiprocessing console volume created for the 
attached processor 

CCL command files customized for multiprocessor 
operation to load all software into shared memory 

SYS$MANAGER:SYSTARTUP.COM is customized for VAX-11/782 

o Start-up of VAX-11/782 

Stait-up of primary processor same as for single 
VAX-11/780 

Wait for message on primary processor console terminal 

Start-up of attached processor same 
start-up of single VAX-11/780 

as 

Cannot specify alternative system device 

Cannot have convers~tional start-up 

252 

DEFAULT 

:j) 

@> 

() 

(]) 
-· '() 

~ 
!]) 

~ 

::a 
'1' 
,} 

']> 

} 

]) 

') 

) 
-~ ·_;,. 

<]~ 

J) 

.) 

'11 

) 

·-1} 

(~ 

~ 

® 
® 
() 

'() 

0 
~ 

{') 



o 
o 

o 

() 

,, ,. '· 
\.;,.:! 

,··. 
' _, 

'""· 1 'i 
·-' 

'· .. 

(~' 
' :.·· 

(", 

' ' 

SYSTEM START-UP AND SHUTDOWN 

Controlling Multiprocessing 

o Primary processor controls and monitors attached processor 
with three commands 

Table 6-16 Controlling Multiprocessing on the VAX-11/782 

Function 

Stllrt the attachcd processor 

Stop the attached processor 

Display currcnt stllte of the 
attached proccssor 
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. Comm.!lnd (Requires CMKRNL Prlvilege) 

S START/CPU 

S STOP/CP.U 

S SIIOW/CPU 



SYSTEM START-UP AND·SHUTDOWN 

SHUTDOWN 

e Three methods for system shutdown 
' 

Orderly shutdown 

Emergency shutdown 

From DCL 

From CCL 

., 
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SYSTEM START-UP ANO SHUTDOWN 

• Orderly shutdown 

Preferred method 

Warns users of approaching shutdown 

Preserves all system and user data 

Command procedures used 

SYS$SYSTEM:SHUTDOWN.COM (site-independent) 

SYS$MANAGER:SYSHUTDWN.COM (site-specific) 

Steps to fo 11 ow 

·Log in as SYSTEM 

Issue @SYS$SYSTEM:SHUTDOWN 

Respond 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 shutdown functions 

Shutdown functions already accomplished must be 
manually reversed 

'255 



SYSTEM START-UP ANO SHUTDOWN 

e Functions of SHUTDOWN.COM 

Notifies users 

Prevents new logins (except with OPER privilege) 

Shuts down DECnet 

Stops batch and prlnt queues 

Executes SYS$MANGER:SYSHUTDWN.COM 

Stops user processes 

Removes installed lmages 

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 

Wrltes crash dump file 

Dismounts system disk 
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Us~rna~et SYSTEH 
Pa&sword: 

SYSTEM START-UP ANO SHUTDOWN 

Welcone lo VAX/VHS version VJ.o· on nade HARDY 

t eSYSfSYSTEH!SHUTUOWN 

6~Blr• &hutdown CO~~and ~rocedureo 

How •an~ ~inutes until shutdown COJ1 10 
Reason? PREVENTATIVE HAINTENANCE 
Do ~ou want lo SPin -down lhe disks CNoJ? 
EKPected uPti~e <<RET> if not known>? AT 21:00 
Enable auto~atic reboot CHal? N 
XOPCOHr 27-JUN-1902 19:34:36.12• oPerator status for oPerator· OP~O 
CENTRAL, PRINTERr TAPES, DISKSr DEVICESr CARDS, NETWOF<Kr OF'H<I, OF'ER2r 
OPER3r OPER4r OPER5r OPER6r OPER7r OPERBt OPER9r OPERlOt OPERllr 
OPER12 

__ QPAOirSYSTEH 19!34136.40 
SYst~~ shutdown in 10 ~inutes' UP AT 21:00. 
PREVENTATIVE HAINTENANCE 

__ OPAO:rSYSTEH 19:39t39.17 
Swste~ shuldown in ~ ~i~utvsf uP AT 21:00. 
PREVENTATIVE HAINTENANCE 

Lo~in ouola~ - Inleractive li~ilaO, Currenl i'nleraclive valuc~3 
Non-oper•lor lo~i~~ •re di&abled. 

--D~AO:,SYSTEH 19!40:43.22 
Batch and devico auouo~ have boen slOPPed. 

--D~AO:rSYSTEH 19:40:44.11 

' ...... 

SvstoD shutdow~ i~ 4 ~inutosl uP AT 21:00, Lo~ins are disabledJ Please los out. 
PREVENTATIVE HAINTENANCE 

__ QPAO:rSYSTEH 19:42:4~.63 

Svstee shutdown i~ 2 ~inutesJ uP AT 21:00. Losi~s •r• disabledl Pl~a~e lod out. 
PREVENTATIVE HAINTENANCE 

--DPAOI•SYSTEH 19143147,13 
Swste~ shuldown in 1 ~inulel YP AT 21:00, lodins are disabled• Please lod out. 
PREVENTATIVE HAINTENANCE 

--DPAOI,SYSTEH 19144!48.62 
Svatee shutdown in'o ~inute~l uP AT 21:00. Losins are disabledJ Please lo• out. 
PREVENTATIVE HAINTENANCE 

lnvoke installalion dopendenl shutdown Proc~duro. 
StoP all user proco5ses. 
Re~ove installed i•a905• 
Dis•ount a·ll nounled volu~es. 

ZOPCOHr 27-JUN-1982 19:4S:97,97• nessase fro• user SYSTEH 
--OPAOJr 0Perator reouested shuldown 
XOPCOHr 27-JUN-1902 t9:4S:08.97• losfile closed bv OPeralor OPAO 

lodfile was SYSfHANAGER:OPERATOR.LOG 
SYSTEH SHUTDOWN COHPL~TE - USE CONSOLE TO HALT SYSTEH 

»>H 
HALTED AT 80007D3C 

»> 

Example 6-12 Performing an Orderly System Shutdown 
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SYSTEM START-UP AND SHUTDOWN 

__ QPAO:, SYSTEH 
SYsle~ shutdown in 10 minutes; u~ AT 21!00. 
PREVENTATIVE HAINTENANCE 

• 
__ Of'AO!rSYSTE/1 19:39:39,17 
S~ste~ shuldown in ~ ~inutesi u~ AT 21:00. 
PREVENTATIVE HAINTENANCE 

• 
__ Of'AO!rSYSTEH 19!40!43,22 
Batch and device oueues have been sto~Ped • 

• 
__ Of'AO! rSYSTEH 19!40!44,11 
Svstem shuldown in 4 minutes; uP AT ·21!00. 
PREVENTATIVE HAINTENANCE 

• 
__ OPAO: ,SYSTEH 19!42!45.63 
s~stem Shuldown in ~ ffilnulesi UP 
PREVENTATIVE HAINTENANCE 

• 
__ OPAO!rSYSTEH 19:43!47,13 

AT 21:00. 

. '' 

Lo~ins are disabled; Please los out. 

Lo~in~ are disabled; Please lo• out. 

Swste~ shuldown in 1 minute; UP AT 21:00, Losins are ~isabledf Please los out. 
PREVENTATIVE HAINTENANCE 

• 
__ QPAO: ,SYSTEH 19~44!48,62 

s~stem shutdown in O minutes; u~ Al 21!00, Lo~ins are disabledf Ple•se lo9 out. 
PREVEHTATIVE HAINTENANCE 

• 
Example 6-13 User View of Orderly system Shutdown 

... 

258 

3 
E) 

® 
(jl 

~ 

® 
') 

.) 

® 
t]> 

(} 

~ 

j) 

Q) 

·]) 

,) 

:) 

:) 

·~ 

:) 

:JJ 
() 

® 
Jll 
() 

~ 

® 
l(j 

® 
(\) 

{) 

(]; 

(j 

{) 



( 1 
\. . ..) 

( _ _; 

( ' : 

·-· 

'· ,J 

··' 
/ .... 

¡)•.•, 

j,. 

''" -~-" 

.. .,;/ 

... 
. . \ 

' . ·; 

() 

( ) 

o 

SYSTEM START-UP ANO SHUTDOWN 

Emergency shutdown from DCL 

.Use if orderly shutdown fails 

Use in emergency for speed 

For speed when no emergency 
to use orderly shutdown, 
minutes until shutdown as 0 

Steps to follow 

Log in as SYSTEM 

exists, usually suffices 
specifying the number of 

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 (last 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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SYSTEM START-UP AND SHUTDOWN 

e Emergency shutdown from CCL 

Use if no system response to interactive terminal 
input 

Console terminal only 

Functions 

Writes crash dump file 

Displays register contents on console terminal 

Tab1e 6-17 Emergency Shutdown Pro m CCL 

VAX-11/78~ VAX-11/75~ VAX-11/730 

<CTRL/P> <CTRL/P> <CTRL/P> 
» >IIALT >»E/G F >»eCRASII 
>>>f.lCRASU »>E P 

»>E/1 0 
>»E/1 1 
»>E/1 2 
»>E/1 3 
»>E/1 4 
>»D/G F FFFFFFFF 
»>O p. 1F0000 
»>C 
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CURSOS: "INTRODUCC!ON AL SISTEt1A VAX - 11/780" y 
"OPERI\CION Y 1\DMINISTRI\CION DEL SISTEf.lA VI\X /VMS" 

DEL 29 DE ABRIL AL 13 DE MAYO 
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SYSTEM INSTALLATION ANO 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 vr~s version 
3.0 system volume and starting up VMS for the first time is called 
installing the VMS version 3.0 system. 

If you are already running VMS version 2.5 on your VAX-11/780 
or VAX-11/750 system, you have already customized a version 2.5 
system disk. In creating your version 3.0 system . disk, you can 
preserve many files you have jlready customized for version 2.5, 
such as your user authorization file and site-specific start-up 
file. The process of creating a VMS version 3.0 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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SYSTEM INSTALLATION AND UPDATE 

OBJECTIVES 

To install and test a system, a system man~ger must: 

·') 

t:D 
a; 
'() 
. ., 
]) 

• Install the base system (~ 

• Install updates, optional software, and single node DECnet ) 

• Use the User Environment Test Package (UETP) to test the ) 
hardware and software 

RESOURCES 

l. VAX~ll/xxx Software Installation Guide 
(/xxx /780, /750, or /730) 

2. VAX-11/782 User's Guide 

3. VAX/VMS UETP User's Guide 
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SYSTEM INSTALLATION AND UPDATE 

INST ALLING OR UPGRADING VMS 

To create VMS version 3.~ system vo1ume: 

o Insta11ation and upgrade procedures high1y automated 

• VAX-11/xxx Software Insta11ation Guide (SIG) 
(/XXX - /780, /750, or /730) 

VAX-11/782 User's Guide 

Step by step instructions 

Overview 

l. Build a VMS system vo1ume 

2. Customize system vo1ume and conso1~ vo1ume to your site 
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SYSTEM INSTALLATION AND UPDATE 

Building a System Volume on a VAX-11/780 or VAX-11/750 

1. Get tools 

o Two scratch volumes 

System volume 

System volume backup 

o Distribution kit 

VMS version 3.0 software (tape volume or RK07) 

Two volumes of console medlum (RX01 or TU58) for 
stand-alone BACKUP 

~ 

<1) 

® 
$ 
t) 

:1) 

~ 

~ 
:') 

') 

) 

·) 

) 

For tape kits stand-alone BACKUP is provided -) 

Ftir RK07 kits stand-alone BACKUP must be built 

VMS version 3.0 console volume (RX0l or TU58) 

Mandatory security update (console medium RX01 or 
TU 58) 
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SYSTEM INSTALLATION ANO UPDATE 

2. Physically mount VMS distribution volume and start up 
stand-alone BACKUP ,, 

• Magnetic tape kit 

Use con so le device 
...... 

Two BACKUP volumes in distribution kit 

o RK07 kit 

Start up stand-alonc BACKUP from RK07 

e Proccdurc in SIG, Chapter 2 

3. Physically mount scratch volume and e reate kernel VMS 
system 

o Use stand-alone BACKUP 

• Restore save-sets from distribution volume 

Required save-set 

Library save-set 

Optional save-set 

• Procedure in SIG, Chapter 2 

4. At DCL prompt ($), halt processor 

<CTRL/P> 

»>H 

5. 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. 

7. 

SYSTEM INSTALLATION AND UPDATE. 

Respond to prompts for: ,. 

• 
• 

At 

Time 

orive holding VMS distribution volume 

message SYSTEM SHUTDOWN COMPLETE, halt 

<CTRL/P> 

»>H 

C~U HALT(DoUOMM CLEARo~TEP•NOH(rCLOC~•HORM 
FtAl!•Hf.X, A[l[l•l"ll'f5, I•A 1 •l QtH.i, r ILL •00 • f<l L •OOVOOOOO 
JNll 5[0 l•mFE 
HALTEil Al 00000000 

Cf<H.OAI•IIHl loiC~ 1 
LOAI• [IO~lr OOOQJ~OO ~YTI:S LOA[I[[I 
VEr<: ~CU•OI loiCU•Ol!-IJ fF'LA•O[I CUH•VO~-OJ-L 

>•:..11 CSI 

nu uALilll 
INI T S( O [ION[ 
LOA[I [ION[, 0000~200 bYTl5 LOA[I(!I 

processor: 

Ploese •oY~t f1r~l ~t·~~~lo••• •~•t•~ dl•~•tle or c•rlrl~•• •nd ~r••~ retyrn 

Plee•• •oynl ••cond sterodelon• sw•l•• dll~etle or certrtdse and ~re11 retYrn 
SYSG[HXIoi-HOSUCIIfll(o ftle not fuynd 
DYtlkiVlk.( X[ 
SYSGCNZioi-HOUUCHI"ILCo f1le nol foynd 
DY[JRJV[k.rX[ 
SYSGENXIoi-H05UCIII'ILEo ftle not foYnd 
[l[l[lfU VUI, [ .(l 

&YSGEHXIoi-NOSUCHrJL[o f1l• ~ot ro~~d 
DI1I1F< Ivu.:, [XI: 
t 8AC~UI'/Vf~lfY HTnO:~[OUik[D/SAVE ~~AOl 

l&AC~Uf'-1-~[ADlklADo ~ou~.t volu~• 1 o~ _HTAOI ror rv•d1~• 
Pr••• r•turn wh~n r••d~: 
18AC~UP-I-STARTVERifYo •t•rt1n• v•r1f1CA\1on ~·~• 

• »>H 

HAllE~ Al 80007806 

Example 7-1 Installing VMS (Sheet 1 of 2) 
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SYSTEM INSTALLATION ANO UPDATE 

cr·u HAL TED 
IN 1 J 5EQ DONE. 
HALT INST EXECUTED 
HALTED Al 20003~F9. 

G OOOOOO'JE. 00000~'10 
LOAD DONEr 00004~00 bYTES LOA[J([J 

VAX/VMS Verston VJ,Q 26-ArR-1982 16l21 

•,, 

lOPCOHo 27-JUN-1982 1~:~3:J0.49o lo~ftlo lntli•llzed bw o~•r•tor QPAO 
lo8flle 1~ SYStMANAGER:OPERATOk.Ltln 

Lostn ayol•~ - Ir•l•r•cllvo lt•al•64r Currer.t tr•l•r~cltv• v1lue•O 
PLEAS( E.NJ[k DATE AN[J TIME CIJ[J-HHH-YYYY Hlt:HHl 27-JUH-19~2 1~:4~ 

(nt•r driv• hol~lns ~lstrtbulton ~ll CIJDCUl: MTAO 
XHOUNT-1-HOUHT([J, VHSJOO ~ounled ur• _MTAO: 

R•stortns ltbr•rw ••v~sul. 
lbACKUP-1-STAkTVERlfYo •L•~LirtS verificelton ~~•~ 

R••Lortns o~ttor••l ••v•••L. 
X~AC~UP-1-SlAkJVEklfY, slerlln• verlflclllon ~••• 
Ru~~~~- AUTUG(N -- Pie•~• ~att. 
ISYSG(H-1-[XJfHb[Do "SYSt9Yfi~OOT![Sf9[X[JrAG(I"Il.[,SY511 eMtendvd 
ISYSG(N-1-CkLAilbr ~YSt5YGicfJUI!lSYGLXI:Js~nt·f·IL[,SYSI1 crv~lo~ 

ISY60EN-I-Ck[AJ[Do SYGtGY&~UOI!(SY~[X[JS1GI1UMr,DMri1 cre•l~d 

IOPCOMr 27-JUN-1902 l~:~~:oo.UOr ~•~•••~ fro• •1•er Gr~;J[M 
lSYSO(N-1-YklTLCUko CU~kENT ~w•l•• ~•r•~eler~ ao~tfted b~ ~roce•• ID 000100~~ 1nto file SYStSYSROOT:tSYSLX()SYS.[X(Il 

Swtle• th~tt1nw do~~- to •llow boot of co•~lele VJ.O •w~l••• 
wllh ••nereled llle-•~•~tfac ~•r•••l•r• •r•d Jt••l•lled •~•u••• 
You •~•t ••nvell~ rebool lhe •~•l•• efler lt helt1. 

Swtle• thvtdown co•••r•d ,_rocedvre, 

Lo•in ouot•• - Interacl1ve lt•tl•Or c~rrent tnlerecttve vel~e·O 
No~-o~eralor lolln~ ere dllebled. 

lJtC·[-SYM~DSA~o •~•blo~l ••neler 11 dilehle~ 

letchoSYUTU1 ~~~~~IOQ,J!í 

latchoSYSTEM 1~1:0~109.02 

Sw•l•• th~ldo~n 1n O ••n~l••l u~ •oon. Lolln• ere d1t•bledl ~1••~• lol ovt. 
Rebool •~•t•• wtlh ••nereled ,_•r•••l•r• 

Sto,. ell u1er ,.roce•~~~. 

Re•ove 1ntlelled 1•••••• 
Dit•ount ell •C~•J••l•d vol~••''"• 

lDPCOMo 27-JUN-1992 1~:~~:20.1~• ••••••• tro• u1er SYSTEM 
8TARTUPr O~eretor rea~••l•d •h•Jldo~n 

SYBl[M SHUTDO~N COM~l[T[ - USE CONSOLE 10 HALT SYSTEM 

»>H 
HALTED AT 80007D3C 

>» 

Example 7-1 Iñstalling VMS (Sheet 2 of 2) 
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SYSTEM INSTALLATION AND UPDATE 

Customizing the System Volume and Console Volume 
. on a VAX-11/780 orVAX-11/750 

1. Start up.complete VMS system 

• See Table 6-7 

2. Lag in as SYSTEM (password MANAGER) 

3. Install mandatory security update 

e @VMSUPDATE 

See SIG, Appendix e, and Example 7-3 

4. Customize default bootstrap file 

e @SETDEFBOO 

See SIG, Chapter 3, and Example 6-9 

5. Customize site-specific files on system disk 

• See SIG, Chapter 3 

e Start-up file (Module 5) 

e UAF and UFDs (Module 2) 

6. If system .Parameter values must be changed 

e @AUTOGEN 

• See SIG, Chapter 3, and Table 9-10 

7. Shut down the system 

e @SHUTDOWN 

• Whcn system comes back up, changes in effect 
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SYSTEM INSTALLATION AND UPDATE 

C~U HALTED 
INIT BEO lJU~!E 
HALl INST EXECUTED 
HALTED AT 200034F9 

O OOOOOOOE 00000200 
LOAD DON[, 00004200 ~YTES LOADED 

VAX/VHS Vet5io~ V3,0 26-APR-1982 16:21 

XOPCQH, 27-JUN-1982 16:31:26.63r lo~fil~ i~itialized b~ o~erator QPAO 
loufile i5 SYSJHANAGER:OPERATOR,LOG 

Lo~i~ auota5- I~ter~ctivu ll~it=64r Curre~t ~~t~ractive value~o 
SYSTEH Job ter~l~ated ~t 27-JUN-1982 16:31:45,47 

Usorna~e: SYSTEH 
PDt.sword: 

Wclcoao to VAX/VHS versio~ V3.0 
t @SYSSUPDAJE:VHSUPlJATE 

VHS U~date Procedure 

Thi~ co~~a~d Ptocvdure ~vrfor~~ VAX/VH5 ~ort~~re urd~te5 and 
o~tio~~l ~ortw4tC in~t~llat1or.~ ror VAX/VHS Rel~~se J. 
Durin~ lhis ~cauencc, tho ~tand~rd co~solc &cdiu~ w1ll r•ol 
be ~re~c~t 1n thv con~ole drivc, Thervfore, th~ ~~Gte~ ~a~ 

be vulr.erablo to a ~owcr failure or othcr fatal cra~h. If ~ 

~w•lc• cr~~h ~hould occur durtn~ thi~ Period the •Jrd~t~ 

aeauence can be !'cst~rtod al the be~innins of lh& flrsl 
inco•~lele u~d•tv. 

Diuaounl thv curront conGele ~edium. 

Are vou toad~ lo continu~?: Y 
XHOUNT-1-HOUNTEDr VMSV300 ~ountod on _CSAl: 

VAX/VHS Vor~ion 3.00 U~dale 

Do vou want all tho UPdale5 aP~li~d? CY/N, YES reco~~~nded>: Y 
~o vou wanl an oxPlanatio~ of each uPdale disPl~~ed duri~! lhe uPdaloT CY/Nl: Y 
Do VOY wa~l ~rovious VOt~lOO~ of UPdatPd fil~~ PUt!edT (Y/N): Y 

XPATCH-I-NOLCLr i~a~e dovs ool conlain local s~~bol~ 
XPATCH-I-NOG~L• ~o~e or all ~lobal s~~bols ~al acc~~siblu 

XPATCH-1-WRTF!Lr u~ddlins i~ase filo SYSISYSROOT:tSYSEXElLOGINOUT.EXE;2 
XPATCH-1-~RTFllr uPdatin• i~ane file SYSSSYSROOT:[SYSEXElLOGlNOUT.EXE;2 
XPATCH-1-NOLCLr i~ase does ool conlain local s~~bols 
XPATCH-I-NOG~Li so~v or all slobal ~~~bols r.~t acce~sible 
XPATCH-1-WHTFllr uPdatind i~ase flle SYSSSYSROOT:[SYSEXElSYS,EXEJ2 
XPATCH-1-WRTFIL• uPdatins 1~ade file SYSSSYSROOT:CSYSEXEJSYS.EXE;2 

Are lhere eorv kil5 lo ~roce5s?: N 

Example 7-2 Installing VMS (Sheet 1 of 2) 
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SYSTEM INSTALLATION AND UPDATE 

Are wou read~ to continue?: Y 
%HOUNT-l-HOUNTED, CONSOLE •ounted on _CSAl: 
Reaue~ted u~date seQuv~ce is co•~leto. 

t iSYStUPDATE%SETDEFBOO 

Please ~lace the svstr~ console ••diu~ in the console drive, 
Js the console •ediu~ read~ to be ~ounted? CY/NJ! Y 
ZHOUNT-1-HOUNTED, CDNSOLE •ounted on _CSA1! 
Enter naae or default boot corumand file: DDOBOO.CMD 
Default boot co•~and file now re~l•cjd wilh D&O&OO.CMD, 

Are vou satlsfied wilh this filo as the default boot co~•and file? CY/N): Y 

f HSYStSYSTEH!SHUTDOWN 

Swstea shutdown co•••nd ~rocedure. 

How ~anv •inutes until shutdown [OJ? O 
Raoson?, 
Do wou want ~o •~in down tho dis~s CNoJ? N 
Ex~ectod uPli11o <<RET/ if r.ot kr.ow••l? 
Enable autoftatic reboot [Nol? Y 
%0PCOM. 27-JUN-1902 16!~2:17.71. OPerator &latus ror o~eralor orAO 
CENTRAL, PRINTER• TAPES, DI5K5, DEVICES, CARDS• NETUORK• OPER1, OPER2, 
OPER3• OPER4, OPER~• OPER6, OPER7, OPERO, OPER9• OPER10• OPER11, 
OPER12 

Lo•in ouolas - Intoraclive li•il•O, Current interactivo v•lue~l 
Non-o~or•tor lodins •r• d1s•blod. 

--DPAO: •SYSTEM 

--DPAO:rSY5TEf1 
Swstea shutdown in O •i~ul••• Lo•i~~ 

lnvok• ins~allatio~ do~endont 
Sto~ all user ~roe•~~···· 
~eaove installed tea~o~. 
Ois•ount all ~ounted volu~rs. 

%0PC0Hr 27-JUN-1902 16:~2:41.63, ruossa~e from user SYSTE~ 
__ QPAOJr O~erator reQuested shutdown 
%0PC0Hr 27-JUN-1982 16!~2:42.61, lo~ril• clo~ed bv o~erator OPAO 

lo•file was SYStMANAGERIOPERATOR.LOG 
HALl INST EXECUTED 
HALTED AT 800039ED 

(~OOTINOl 
CPU HALTED 
JNIT SEO DONE 
HALl INST EXECUTED 
HALTED AT 20003~F9 

0 ·oOOOOOOE 00000~00 
lOAD DUNE, 00004200 DYTES LDADED 

VAX/VHS Version VJ,O 26-APR-1~82 16:21 

ZOPCOHr 27-JUN-1982 16!53:42.~0, lo~fi1e initiali:ed b~ c~orator OPAO 
loafile is SYSfHANAGER:OPERATOR.LOO 

Lo•in ouotas - lnt•r•ctive li•ll=64• Current inter•clive value=O 
SYSTEH . Job ter•inated al 27-JUN-1982 16:5~!01.33 

Example 7-2 Installing VMS (Sheet 2 of 2) 
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SYSTEM INSTALLATION ANO UPDATE 

UPGRADING VMS 

o Upgrading from VMS version 2.5 to version 3.1l 

o @SYS$UPDATE:VMSINSTAL 

o See SIG", Chapter 4 

Additional Steps After lnstallation or Update 

l. Install DECnet 

• Single nade 

o Multinode 

2. Run user environment test package (UETP) 

3. For RKil7 distribution kit, büild stahdalone BACKUP 

o @STABACKIT 

• Use scratch console medium (RXIll or TU58) 

o See SIG, Chapter 6 

4 • Back up new system disk 

o See SIG, Chapter 3 

5. Back up new console volume 

o See SIG, Chapter 6 
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SYSTEM INSTALLATION AND UPDATE 

INSTALLING VMS ON A VAX-11/730 

o Distribution medium is RL02 disk volume 

]) 
·:) 

J) 

:} 

J) 

J) 

o Distribution volume contains only REQUIRED and LIBRARY J 
save-sets 

o Must purchase optional additional distribution volume to 
obtain OPTI,ON!\L save set and EDTCAI computer-based course 

Systems With an R80 System Disk 

o All of VMS fits on system volurne 

') 

J 
) 

~) 

) 

o Kernel systern autornatically restares LIBRARY save-set to ) 
systern volurne; optionally restares OPTIONAL save-set as 
wel.l ) 

Systems With an RL02 System Disk 

o REQUIRED save-set and sorne of LIBRARY save-set fits on 
systern volurne 

o 

• 

With full contents of LIBRARY save-set available if needed 
on second RL02, have subset of VMS suitable for most, 
applications 

If second RL02 needed for user 
the subset of the LIBRARY 
volurne 

applications, can tailor 
subset available on systern 

:) 

) 

) 

') 

.) 

) 

) 

) 
o Can record alternative tailored configurations and move 

between them as needed ) 

• Tailoring controlled 
SYS$UPDATE:VMSTAILOR. See 
Operations 
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SYSTEM INSTALLATION ANO UPDATE 

INSTALLING VMS ON A VAX-11/782 MUL TIPROCESSING SYSTEM 

l. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Hl. 

11. 

Follow standard VMS .installation or upgrade on primary 
preces sor 

o Treat as independent VAX-11/780 

Log in as SYSTEM 

Create mut1iprocessor conso1e vo1umes 

o @SYS$UPDATE:BOOTBLDR 

• See the VAX-11/782 User's Guide 

Shut down primary processor 

Load new mu1tiprocessing conso1e vo1umes 

Start up primary processor 

Log in as SYSTEM 

Issue DCL command START/CPU 

Start attached processor 

Add the fo11owing 1ines to SYS$MANAGER:SYSTARTUP.COM 

$ START/CPU 
$ WRITE SYS$0UTPUT "You can start up" 
$ WRITE SYS$0UTPUT "the attached processor now." 

For more information see the VAX-11/782 User's Guide, 
Chapter 2 
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. SYSTEM INSTALLATION AND UPDATE 

ACTIVATING SINGLE-NODE DECnet ON VMS 

• 

• 

After standard installation or upgrade, single-node DECnet 
is 

To 

l. 

2. 

J. 

present but not active 

activa te DECnet: 

Choose no de na me (up to six characters) 

Log in as SYSTEM 

Use AUTHORIZE to crea te UAF records NETNONPRIV 
NETPRIV: 

$ SET DEFAULT SYS$SYSTEM 
$ RUN AUTIIORIZE 
UAF>ADD NETNONPRIV /PASS=nonpriv-passwd -

/DEVICE=user-device: /DIRECTORY=[NETUSER) -
-/UIC=[200,200] /PRIV=(TMPMBX,NETMBX) -
-/FLAGS=(CAPTIVE,DISCTLY,LOCKPWD) /BYTLM=6000. 
-/LGICMD=SYS$SYSTEM:NETLOGIN 
UAF>COPY NETNONPRIV NETPRIV /PASS=priv-passwd -
_/PRIV= (TMPMBX, NETMBX, OPER,.DIAGNOSE) 
UAF>EXIT 

and 

4. Create the directory referred to in these UAF records: 

$ CREATE/DIRECTORY/OWNER UIC=[200,200) -
$_user-disk:[NETUSER) -

5. Create the file SYS$SYSTEM:NETLOGIN.COM referred to in 
these UAF records: 

$ IF F$MODE() .NES. "NETWORK" THEN LOGOUT 
$ EXIT 

6. Load the network driver: 

$ RUN SYS$SYSTEM:SYSGEN 
SYSGEN> CONNECT NET/NOADAPTER/DRIVER=NETDRIVER 
SYSGEN> EXIT 
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J SYSTEM INSTALLATION AND UPDATE 

-··· 

... 
. . , 

7. Modify the DECnet configuration data base: 

$ RUN SYS$SYSTEM:NCP 
NCP>DEFINE EXECUTOR NAME node-name -

NONPRIVILEGED USER NETNONPRIV PASSWORD nonpriv-passwd -
PRIVILEGED USER NETPRIV PASSWORD priv-passwd -

NCP>DEFINE ÉXECUTOR ADDRESS 1 
NCP>EXIT 

8. Add the following command to your site-specific 
start-up file, SYS$MANAGER:SYSTARTUP.COM: 

$ @STARTNET 

o Above steps configure 
communications 

DECnet for single no de 

o STARTNET command procedure activates DECnet on the system 
at start-up 
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SYSTEM INSTALLATION AND UPDATE 

RUNNING UETP AFTER INSTALLING VMS 

• User Environment Test Package (UETP) tests 

All standard peripheral devices 

Various native mode functions 

Most compatibility mode utilities 

System multiuser capability 

DECnet VAX 

e To use UETP 

- Log in with user name SYSTEST • 

Prepare devices for testing 

See VAX/VMS UETP User's Guide, Chapters 1 and 2 

Execute UETP: 

$ @UETP 

At UETP prompts, press <RET> 

If UETP completes 
(Module 8) 

1 successfully, run SYE utility 

If UETP does not complete ~uccessfully, see 
VAX/VMS UETP User's Guide, Chapter 3 

• 
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SYSTEM INSTALLATION ANO UPDATE · 

INSTALLING OPTIONAL SOFTWARE ON VMS ANO UPDATING VMS . ' 

o Software installation done after installing VMS 
running UETP 

and 

Uses either VMSINSTAL or VMSUPDATE command proc<?dure 
in SYS$UPDATE 

Consult the optional product's software installation 
guide for instructions 

o System update performed periodically to correct problems 

Uses either VMSINSTAL or VMSUPDATE command procedure 
in SYS$UPDATE 

Consult the VMS Release Notes of the 
update for instructions 
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SYSTEM INSTALLATION AND UPDATE 

S SET DEFAULT SYSSUPDATE 
S @VMSUPDATE 

VHS UPdale Proced~re 

This com~and Procedure Performs VAX/VHS software UPdates and 
oPtional software installations for VAX/VMS Release 3. 
D~rins this sea~encer the standard console medi~~ will not 
be Present in the console drive. Thercfore• the s~stem ma~ 
be vulnerable lo a Power failure or other fatal crash. lf a 
s~ste~ crash sho~ld occur durins this Period thc UPdate 
scauence can be restarted al the be~innins of the first 
inco~Plele uPdatc. 

Dismounl thc current console medium. 

Please Plac~ lhe first volu~e in the console drive 

Are You readY lo continue?! Y 
XMOUNT-1-MOUNTEDo DECNETLIC mounted on _CSA!: 

DECnel-VAX software license installalion 

XPATCH-1-NO~CL, i~age does not contain local SYntbols 
~PATC•i-1-NOGBLr some or all slobal ~Y~bols no~ accessible 
XPATCH-1-WRTFilo uPdatins imase file SYSSSYSROOJ:[SYSEXEJNETACP,EXE;2 

Are thcre ~ore kits to Process?: N 

Please Place the s~ste~ console ~ed.ium in the console drive, 

Are you readY lo continue?! Y 
XHOUNT-1-MOUNTEDo CONSOLE mounted on _CSA!: 

Reauested uPdate seauence is co~Plete. 

• 
Example 7-3 Installing the DECnet License 
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SYSTEM PROBLEMS 

.INTRODUCTION 

Many error reporting and analysis tools contribute ~o the 
reliability and maintainability .of VAX/VMS. These tools are used 
extensively by DIGITAL personnel to prevent, diagnose, and salve 
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: · 

o Display data on system failures 
o Record and display data on device errors 
o Format a disk volume 

Additional tools for monitoring a VAX/VMS system are covered 
in Module 9, Performance. 

A system manager is not usually expected to 
salve evcry VAX/VMS system problem that may arise. 
require outside assistance, such as is provided by 
Service and Software Services. 

identiEy and 
Many problems 

DIGITAL Field 

DIGITAL Field Service and Software Services organizations 
provide services that can identify and salve system problems. In 
particular, many·hardware maintenance agreements include DIGITAL's 
remate diagnosis service, whi~h enable~ Field Service to examine 
VAX hardware from a DIGITAL Diagnosis Center without sending 
personnel on site. If remate 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 
Peiformance Report (SPR). 
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SYSTEM PROBLEMS 

OBJECTIVES· 

To collect information useful for troubleshooting, a system 
manager must: 

o Run the system dump analyzer utility after a system 
failure 

o Enable error logging and generate an error log report 

o Initiate a remete diagnosis session 

• Fill out a Software Performance Report (SPR) 

RESOURCES 

l. VAX/VMS Command Language User's Cuide 

2. VAX/VMS System Management and Operations Cuide 

3. VAX-11 Utilities Reference Manual 

4. · VAX/VMS System Dump Analyzer Reference Manual 
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SYSTEM DUMPS 

System Dump File 

SYSTEM PROBLEMS 

o Name: SYS$SYSTEM:SYSDUMP.DMP 

o Created: At system initialization 

o Use: To store a copy of physical memory, written by 
VMS each time the system fails 
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SYSTEM PROBLEMS 

Analyzing the System Dump File 

• Tool: SDA utility 

o Requirement: Read access to the system dump file 

• Result: Reports Describing 

Processes. 

Devices 

Memory management data structures 

I/0 data structures 

• Steps in running SDA utility 

Table 8-1 Analyzlng a Systcm Dump 

Steps in nunninq SDA Utllity Comments 

l. $ ANALYZf:/CJlASII OUMP -
$_S YS $5 YSTEM: S Y~DUM P 

Requires: 

Read acccss to dump file 

'.ij 

,<fl> 
.Jjf 

<D 
~ 
O}) 

® 
']) 

,} 

j) 

') 

:) 

') 

]J 

]¡ 

) 

) 

'"':'¡ 
J 

Read access to systcm ~ymbol table. 'J) 

2. SDA > command 

3. SDA > EXIT 

Valu1! of sy~otem parametcr VIRTUALPGCNT at <) 
least 1000 pagcs larger thcn size of dump file 

If executcd in site-specific start-up file, .) 
value of system parametcr PQL DPGFLQUOTA at 
least 1000 paqe:J larger than 5ize of dump file ']> 

lf executcd élsewhere, valuc· of PGFLQUOTA field ··"" 
in UAF record at least 1000 pages larger than ~ 
slze of dump file 

Table 8-2 shows typlcal SDA commands that produce 
reports about thc system dump. 
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SYSTEM PR08LEMS 

• Types of SDA reports 

Table 8-2 Reports Generated by the System Dump Analyzcr 

Subject of Rcport 

Reason syztcm failed, proccssor 
registe es 

Active procczscs 

Current proccss 

Process in balance set 

System device 

• 

Command Pormat 

SIIOW CllASII 

SHOW SUMMI\RY 

SHOW PROCESS /ALL 

SHOW PROCESS/ALL [/INDEX;::cnn) {process-namc] 

SUOW OEVICE dcvice-name 
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SYSTEM PROBLEMS 

Ti•e of •~•tee crashl 4-HAY-1982 1~159131.96 

Vernio~ of sv9te•l VAX/VHS VERSION V3,0 

Reeson for BUGCHECK excePtion: HACHIHECHK, Hachine check while in kernel aode 

Process currentlv executins: HLYNKA 

Current iD~Se file na•e: SYStSYSROOT:CSYSEXEJEDT.EXEf 

Curre~t IPLI 31 (deci•al) 

General re!list.ers: 

RO 
R4 
R8 
AP 
I'SL 

PODR 
POLR 
P1BR 
PILR 
SBR 
SLR 

ISP 
t<SP 
ESP 
SSP 
USP 

- 00000030 
• BOOECB60 -0000452C 
• 7FFB5C50 
• 041FOOOB 

• B02AIEOO 
• OOOOOIFO 
• 7FAD5BOO 
• OOIFFD9B 
• 003F2600 
• 00003680 

• B01270CC 
• 7FFEADE4 
•·7FFEBEOO 
• 7FFED~6C 
• 7F.FB5C14 

Rl 
R~ 

R9 
FP 

·Example 8-1 

• oooooooc R2 . 000039DO R3 OOCOOOOI 
• 00003CAB R6 • 7FFD51CO R7 00004524 -FFDOOOOO RIO. • 00003C5B R 11 00000003 . 7FFEADE4 SP • B0127DCC PC . BOOABE21 

PCBB • 00162C74 ACCS • 00000000 
SCBB • 003FOCOO . SBIFS • 00040000 
ASTLVL • 00000004 UBISC • 00000000 
SISR • 00180000 SBI11T • 00200000 
ICCS • 800000CI SBIER • 00008002 
ICR • FFFFFB4B S BITA • 00000000 
TODR • 4FAFAAFB SBIS • 20CBOOOI 

Report .Produced by SDA Command 
SHOW CRASH 
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SYSTEM PROBLEMS 

... 

' ' , ____ 
' 

PID Process nar.e Iaa!ie na1ne S tate Pri UIC WKSET 

------------ ----------
00010000 NULL COH o rooo.oooJ o .. _, 00010001 SWAPPER HIB 16 rooo.oooJ o 

/'' OOOF003B HELVIN DISKSUSER:CDRAYiDRAY.EXE12 LEF 7 [011.240) 200 
OOOC003C FRIEDHAN LEF 6 [011•040] 81 
0017003E HUNT -- IHAGE NAHE NOT AVA!LABLE PFW 7 [01lo140l 95 

) 0008003F HLYNKA SYSSSYSROOT:CSYSEXEJEDT.EXEI CUR 7 [011oi20J 167 
OOOE0040 TOWLE LEF 4 [011.340] 87 

r·rr- 00070041 SIGHON SYSSSYSROOT:CSYSEXEJHAIL,EXEI LEF 9 [011.330] 140 __ 1 

00140045 o u SYSSSYSROOT:CSYSEXEJEDT,EXEI COH 7 COII•310l 95 
--:· 00120046 _TTGt: LEF S (011.320) 76 
'J 00010047 REHACP IHAGE NAHE NOT AVAILABLE HIB 9 [001.003] 27 

00010048 EVL IHAGE NAHE NOT AVAILADLE HIB 4 [001.004] 20 
1 00010049 NETACP IHAGE NAHE NOT AVA!LABLE Hl& 10 [001.004] 145 - 0001004A PRTSYHBI IHAGE NAHE NOT AVAILABLE HIB 8 [001.004] 16 

00010048 OPCOH SYSSSYSROOT:CSYSEXEJDPCOH,EXEI LEF 8 [001.004] 73 
0001004C JOB_ CONTROL -- IHAGE NAHE NOT AVAILABLE -- lll B 9 [001.004] 117 
0001004E DRAODACP -- !HAGE NAHE NOT AVAILABLE -- HIB 10 (001.003] 173 

~-~· 0002004F ERRFHT SYSSSYSROOT:CSYSEXEJERRFHT.EXE IUB 7 [.001· 006] 4.'. 

·-
'~;' Example 8-2 Report . Prod uced by S DI\ Command 

l'f SHOW SUMMARY 

' .. 

'- ,.' 

( 
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. SYSTEM PROBLEMS 

Backing Up the System Dump File 

• Reason: Overwritten each time the system fails 

e When to back it up: Between failures, to preserve 
information 

• Automatic backup: Place SDA commands in site-specific 
start-up command file 

• 1 
f 1 If s~slem failed• back uP s~stem dumP file and Print rePorts . ,. 
$ ANALYZE/CRASH __ DUHP SYSSSYSTEH:SYSDUHP,DHP .. 
COPY DUHP __ DISK:SAVEDUHP,DHP !Save du~~ file on DUHP __ ~ISK ~dDJ~e. 
SET OUTPUT LPAO!SYSDUHP.LIS !Print du~P reports on line Print~~·~·LPAO! 
SHOW CRAS~• !DisPlay crash information 
SHOW STACK IShow currerot stac~. 

SHOW SUHHARY IList al! active erocesses 
SHOW PROCESS/PCB/PHD/REG !DisPla~ current process 
SHOW SYHBOL/ALL IPrint s\lsten. s~mbol table 
EXIT 

Example 8-3 Backing Up the Dump File at Start-Up 
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SYSTEM PROBLEMS 

DEVICE ERRORS 

Error Logging 

e The system error log file 

Name: SYS$ERRORLOG: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 

Toble 8-3 Enabllng nnd Dlsabllng Error Logging 

Command Format 
and Examplcs 

(Requires OPER Privilego) 

.. 

Enabling error logging on a devlce $ SET DEVICf./ERROR LOGGING device-nacie 
$ SET DEVICE/ERROR:::LOGG!NG DBB2: . 

Dlsabling error logging on a device 
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SYSTEM PROBLEMS 

• Analyzing the system error log file 

· Tool: SYE utility 

·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 salve 
devic'e problems 

Table 8-4 Analyzing the Error Lag 

Steps in Running the SY_E Utllity = Comments 

. l. $ SET OEFAULT SYSSERRORLOG 

2. $ RENAME ERRLOG.SYS ERRLOG.OLD 

3. $ RUN SYS$SYSTEM:SYE 

SYE VERSION 3. 5 

INPUT FILE 
-OUTPUT FILE 
:oPTIONS 

DEVICE NAME 
-AFTER DATE 
:::BEFORE DATE 

[SYS$ERRORLOG:ERRLOG.OLD) 7 
[S.YS$0UTPUT) 7 
[ROLL-UP) 7 
[<CR>) 7 
[FIRST ENTRY] ? 
[ LAST ENTRY) 7 

292 

Requlres W access to.SYS$ERRORLOG 

After you .ren~me the current error 
lag file, the ERRFMT process opens a 
new one, and error logging 
continues. 

If you rcname the error lag file 
according toa schedule (for 
example, daily), you can skip· steps 
1 and 2. 

Requires R access.to error lag file. 

Your responses to the SYE prompts 
determine .the type of reports 
generated. For typical report 
typcs, see Table 8-5. 

After SYE generates the report, 
it exits. 
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SYE Prompt 

INPUT FILE -
OUTPUT FILE -
OPTIONS -
DEVICE NAME -
AFTER DATE -

_BEFORE DATE 

SYSTEM PROBLEMS 

Table 8-5 Typical Error Reporta 

Error Summary 
(Totals Only) 

<RET> 

SUMMARY 

<RET> 

<RET> 

<RET> 

<RET> 

Type of Report 

Brief Description 
of Each Error 

<RET> 

BRIEF 

BRIEF 

<RET> 

<RET> 

<RET> 
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Mounts and 
Dlsmounts 

<RET> 

CONFIG 

BRIEF 

*/CONFIG 

<RET> 

<RET> 

i 

Error- Summary 
Speciflc Devicc 

<HET> 

DEVICE 

<RET> 

dev ice-name 

<RET> 

<RET> 



SYSTEM PROBLEMS 

8YE VERSION 3,5 

-INPUT FILE 
_QUTPUT FILE 
_QPTIONS 
-DEVICE NAHE 
_AFTER DATE 
_BEFORE DATE 

[SYSSERRORLOGIERRLQG,OLDJ 
[SYSSOUTPUTJ 
[ROLL-UPJ 
C<CR)J 
[FIRST. ENTRY) 
[LAST ENTRYJ 

DEVICE ROLLUP LOOGED BY SID 01380137 

DE VICE ERROR BITS 
SET 010 TIHEOUT 

[HARDJ [SOFTJ [HARDJ CSOFTJ 

1. 

-DBA61 130. 

-HTAOI 1 • 

_HTAII 2. 

VOLUHE LABEL< S) LOGGED BY SID 01380137 

010<8) 

LA DEL --
-DBA61 158077. 

LABEL -- 12APR. 

-HTAOI 227. 

LABEL -- DCKI 

-HTAOI 627. 
-HTAII 859. 

lABEl -- Blll 

-HTAII 205. 

LABEL -- IHFS 

-DHAOI 59. 

LABEL -- JALBAK 

-PHA21 40. 

1 
T 
T 
T 
T 
1 

Example 8-4 Error Log Summary Report 
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ERRORS THIS OIOS THIS 
SES S ION SE SS ION 

1 • 3251. 

389. 872876. 

1 • 532. 

17. :144. 

ERROR<Sl HOUNT<Sl 

130. s. 

o. 1. 

1 • 1 • 
1 • 1 • 

o. 1 • 

o. 1 • 

o. s. 
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SYSTEM PROBLEMS 

SUHHARY OF ALL ENTRIEB LOOGED BY SID 01360137 

DEVICE ERROR BIT SET 
ERRLOO,SYS CREATED 
TIHE-STAHP 
SYSTEH BUGCHECK 
VOLUHE HOlJNT 
VOLUHE D1SHOUNT 

134, 
1 • 

JO, 
1. 

15. 
15. 

DATE OF EARLIEST ENTRY 
DATE OF LATEST ENTRY 

19-APR-1992 09:5~:35.27 
20-APR-1982 oa:o~:J5.2B 

PROCESSED ENTRIES HOUR-OF-DAY HISTOORAH LOOOED BY BID 01380137 

00100 7. ******* 01100 16. ········~······· 02100 20. ******************** 
03100 17. ***************** 
04100 32 • ******************************** 
05100 42. ****************************************** 
06100 13. ••••••••••••• 
07100 7. ******* 08100 1 • • 09100 1 • • 10100 2. •• 11100 o. 
12100 o. 
13100 o • 
14100 6. •••••• 
15100 a. •••••••• 
16100 5. ***** 17100 o. 
18100 o. 
19100 7. ******* 20100 o. 
21100 o. 
22100 10, • ••••••••• 
23100 2. ** 
RECORDS PROCESSED 196. 
RECORDS READ 196· 

PROGRAH RUNTIHE STATISTICS 

TIHES IN SECONDS PAOE DIRECT 
CPU ELAPSED FAULTS 

5.6 .-o.e 182 

XSYE-1-SUCCOH, SUCCESSFUL COHPLETION 

• 

I/0 

4 

BUFFERED 
I/0 

103 

Example 8-4 Error Log Summary Report (Sheet 2 of 2) 



SYSTEM PROBLEMS 

Hardware Diagnostics 

e Used by: . DIGITAL Field Service 

• Can run: 

In the device hardware itself 

In the VAX CPU, stand-alone 

In the VAX CPU, on-line, under the control of VMS 

e Hardware diagnostics are beyond the scope of this course 

Introduction to on-line diagn.ostics in the followinc; 
section to enable you to format a disk volume 
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SYSTEM PROBLEMS 

On-Line Diagnostics ·.: 

o Not considered part of VMS 

e Not supplied when VMS is installed 

o Must be copied into SYS$MAINTENANCE by DIGITAL Field 
Service 

o Run while logged in as FIELD 

e Run under the control of the Diagnostic Supervisor program 
appropriate to the VAX processor type 

Table 8-6 Diagnostic Supcrvinor Proqrams 

VAX Processor 

VAX-11/780 

VAX-11/750 

VAX-11/730 

Dlaqnontic Supervisor Program 

ES SAA 

ECSAA 

EN SAA 

297 



SYSTEM PROBLEMS. 

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 informa~ion required for 
to use volume 

Bad blocks can be located pn formatted volumes 
utility 
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SYSTEM PROBLEMS 

• • t ALI .. OCATE [IMAO: 
-~~AO: allocaled 

t SET [IEF/".IILT SYStMAINTENANCE 
t RIJN F.SSfdi 
DIAGNOSTIC SUFERVISOR. ZZ-ESSA~-6.4-~13 22-AP~-1982 14!22:S2 
nS> ATTACH OW700 SBI OWO 3 4 
DS> ATTACH RK611 DUO DMA 777440 210 5 
DS> ATTAC~l RK07 DMA OMAO 
DS> SELECT fiMAI) 
DS> .RIIN f•mnr:/SEC:Pr1CKINIT 
•• P~OGRAM: EVRAC VAX DISK FORMATTER, REV 5.4, 11 TESTS,· Al 14:23!59.78. 
TESTING: _[IMAO 

DISK TYPE• RK07 FOR PHYSICAL DEVICE _[IMAO 
F'ACI\ STRUCTURF= 0[1S2 PAr. K LAfcfl.~ 'sr.RATCH 

*********** WARNING ******tttt 
f!A[• SE•:TI1R FII.E l.ollll r1E REFORMATTEI• 

[10 YOU ~ISH lO CONTINUE? (INOio YESJ YES 

FOR F'HYSICAL. DEVICE .I•MAO 
ENTER f'AC~ SERIAL NUMBER ((1), 1-~1474a3647<D>J 

CONTENTS OF BAD SECTOR FILE 
PACK SERIAL NU/1~ER= l(D) FOR DEVICE .DMAO 
NO BAD SEtTORS IN FILE 
FO~HAT STARTED Al 14:24:~S.~1 FOR DEVICE _DHAO 
rORHAT COMPI.ETEri AT 14:26:42.44 FnR ~FVIrE _DMAO 
VERIFY STARTED AT 14:26:42,88 FOR DEVICE _DHAO 
IIAIJ SF:CTOR. Fil.E LJF·riATI:[I EIY t<rl) EiHRIE~i 

CONTENTS OF BAD SECTOR FILE 
F'ACK SERTAI NUHflf~:= 1(fl) FOR [ifVICE _riHAO 
LOGICAL BLOC~ CYLINDER TRACK ·sECTOR 

470~8([1) 713([1) 0(l1) 0([1) 
VERIF'f r.ONF'I.Elf(l ,,T 14:40:10,(1'5 HIR fiEVICE _[•HAO 
FOR PHYSICAL DEVICE _[IMAO DISK TYPE•RK07 
PA~K W~S LARFl.[fl ·~r.RATCH 

PACK SERIAL NUMRER• IIDI 
NUHBER OF ~AD SECTQRS AfiDfD TO fiAD SECTnR FILE:· 1CD> 
•• Er ... i •lf r1Jn. O ... rro•·s dPt,..c-tpd, F'i!'S!i •'OIJnt: 1. Tin.e: ~2-APR-198::! 14!40:12.84 
DS> ''Z 

t ~EALLOCATE DMA~: 

• 
Example 8-5 Formatting an RK07 Volume 
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SYSTEM PROBLEMS 

• ALLOCATE DRAO: 
_DRAO: allocated 

• SET DEFAULT SYSfHAINTENANCE 
• RUN ESSAA 
DIAGNOSTIC SUPERVISOR, ZZ-ESSAA-6,4-513 23-APR-1982 12:35:15 
DS> ATTACH RH780 SBI RHO 8 5 
DS> ATTACH RH03 RHO DRAO 
DS> SELECT DRAO 
DS> RUN EVRAC/SEC:PACKINIT 

• 
• 
• 

Example 8-6 Formatting an RM03 Volume 

t ALLOCATE DBAO: 
_DBAO: allocaled 

• SET DEFAULT SYS$HAINTENANCE 
• RUN ESSAA 
DIAGNOSTIC SUPERVISOR, ZZ-ESSAA-6,4-~13 23-APR-1982 11:50:00 
DS> AtT~~H RH780 SBI RHO 8 5 
DS> ATTACH RP06 RHO DBAO 
DS> SELECT DBAO 
DS> RUN EVRAC/SEC:PACKINIT 

• 
• • 

Example 8-7 Formatting an RP06 Volume 
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SYSTEM-PROBLEMS 

$ ALLOCATE DHAO! 
_DHAO: alloiated 

t SET DEFAULT SYStHAINTENANCE 
$ RUN ESSAA 
DIAGNOSTIC ¡;_UPERVISOR, ZZ-ESSAA-6.4-513 22-APR-1980? .14!22!52 
DS> @CONFIG 
DS> !CONFIGURATION FILE FOR SYSTEH TYPE SV-AXCWA RP06/TU45 PACKAGED SYSTEH 
DS> 1 CONFIG.COHi2 VERSION!1.3 22-JUN-79 
DS> 1 
DS> ! DEFINE PROCESSOR,,, 
DS> ATTACH KA780 SBI KAO NO NO O O 
DS> 1 
DS> 1 DEFINE HEHORY,,, 
DS> ATTACH HS780 SBI HSO 1 
DS> 1 
DS) ! DEFINE HASSBUS ADAPTERS,,, 
DS> ATTACH RH780 SBI RHO 8 5 
DS> ATTACH RH780 SB! RH1 9 5 
DS> 1 
DS> 1 DEFINE UNIBUS ADAPTERS,,, 
DS> ATTACH DW780 SBI DWO 3. 4 
DS> 1 
DS> !DEFINE UNIDUS DISKS 
DS> ATTACH RK611 DWO DHA 777440 210 5 
DS> ATTACH RK07 DHA DHAO 
DS> ATTACH RK07 DMA DHA1 
DS> 1 
DS> 1 DEFINE HASSDUS DISKS,,, 
DS> ATTACH RP06 RHO DBAO 
DS> 1 
DS) 1 DEFINE HAGTAPES,,, 
DS> ATTACH TU45 RH1 HTAO 
DS) 1 
DS> ! DEFINE TERHINALS,,, 
OS> ATTACH DZ11 DWO TTB 760130 330 5 EIA 
PS> 1 
DS> ATTACH 
DS> ATTACH 
OS) ATTACH 
DS> 1 
OS) ATTACH 
DS> ATTACH 
DS> ATTACH 
DS> ATTACH 
DS> ATTACH 
DS> ATTACH 
DS> ATTACH 
PS> ATTACH 
DS> SELECT 

DHCI1 
DHC11 
DHC11 

VT100 
VTIOO 
VT100 
VTIOO 
VT100 
V TI OO 
VT100 
V TI OO 
DHAO 

DWO 
DWO 
DWO 

TTD 
TTB 
TTB 
TTB 
TTB 
TTD 
TTB 
TTB 

XHA 
XHB 
XHC 

TTDO 
TTB1 
TH<2 
TTD3 
TH<4 
TTB5 
TTD6 
TTB7 

760070 
760100 
760110 

DS> RUN EVRAC/SEC!PACKINIT 

• 
• 
• 

300 S 
310 5 
320 5 

Example 8-8 Formatting' an RK07 Volume, Using 
a Configuration Command File 

301 



· Remote Diagnosis 
) 

S'iSTEM PROBLEMS 

• Performed at the DIGITAL Diagnosis Center 

If VMS is running, tools are on-line diagnostics, SDA, 
and SYE 

If VMS is not running, tools 
diagnostics and console commands 

are stand-alone 

e Remote diagnosis access controlled by keyswitch on console 

Punctlon that Can 
Be Performed from 
Remate Locl.ltion 

Given authorized user 
name and password, can 
log In 

Glven authortzed tJ9er 

name and pa!isword, 
can log in; also, can 
type <CTRL/P> ond 
exercise console 
functions 

. ~ ' ' ' .. ' ' . 

Table 8-7 Enabling Remate Diagnosis 

Keyswitch Setting 

VAX-11/780 VAX-11/750 VAX-11/730 

REMOTE DISABLE REMOTE SECURE REM DSBL 

REMOTE REMOTE REMOTE 
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SYSTEM PROBLEMS 

UETP 

• Run after system installation to demonstrate that VAX/VMS 
is working correctly (Module 7) 

• Can use as additional tool to uncover hardware problems 

Device-testing phase 

Does not identify cause of problem 
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SYSTEM PROBLEMS 

SOFnNAREPERFORMANCEREPORTS 

Reporting Software Problems 

• 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 

o Observe the following rules: 

Include listings that reveal the state of entire 
system 

Explain how to reproduce the problem as simply as 
possible 

Provide information in m~chine-readable 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 pri~ary factor limiting VAX/VMS performance is hardware 
resourccs especially physical memory and disk storage. 
Hardware resources that are inadeq~ate for thc workload generally 
provide inadequatc 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 

.. ·:'available. Then, it uses this information to compute sizes for 
its data structures and work files that make effe¿tive use of 
available resources. If additional physical rcsources are added 
to the system to improve its performance, you can have VMS 
recompute these sizes to take advantage of the new resources. 

The topic of system performance is covered in 
anothe r course_, _YAX(Vt1S_Sy.?_tem _Per.fo rmance Managemen t. 

31!7 
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PERFORMANCE 

OBJECTIVES 

A system manager must: 

o Monitor the system to isolate a performance problem 

e Modify system parameters to reflect a change is system 
resources 

RESOURCES 

1. VAX/VMS Command Language User's Guide 

2. VAX/VMg System Management and Operations Guide 

3. VAX-11 Utilities Reference Manual 
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PERFORMANCE 

OVERVIEW 

o System performance is determined by 

Hardware resources 

Physical memory 

Disk storage 

Application design 

System performance managemcnt 

System parameters tuning 

o Duties of the system manager 

Isolate performance problems by monitoring 

Improve performance problcms by modifying: 

System resources 
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PERFORMANCE 

MONITORING SYSTEM ACTIVITY 

Overview 

Table 9-1 System, Procesa, and Dcvice Monitoring 

Iníormation Displayed 

General System Information 

Overview of the processes 
on the system 

Overvicw of print queucs 

Overview of batch queucs 

Ovcrvicw of mountcd disk 
and tape volumes 

Overvlcw of system 
mc1nory resources 

Oemands on systcm 
rcsources 

Spccific Information 
(Proccns or Dcvicc) 

Interactivc u~ers, 
terminal· codcs, and 
process lOs 

Information on 
what a process is 
currcntly doinq 

Informal ion on 
what a proccss is 
allowcd to do 

Information on 
how much disk. space a 
uscr is allowcd 

Information on 
devices and volumes 

310 

Command or Utll!ty 

$ SHOW SYSTEM 

$ SHOW QUEUE/DEVI CES/ J\LL 

$ SHCM QUEUE/OATCH/ALL 

$ SHOW DEVICES/MOUNTED 

$ SHOW MEMORY 

$ MONITOR 

$ SHOW USERS 

$ SHOW PROCESS/CONTINUOUS 

$ RUN SYS$SYSTEM :J\UTHORIZE 

$ RUN SYS$SYSTEM:DISKQUOTA 
$ SHCM QUOTA/USER•(ulc) 

$ SHOW DEVICE devlce 

) 
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PERFORMANCE 

Monitoring Active Processes. 

e SHOW SYSTEM 

• Process scheduling states 

Current process 

Process in wait states 

Computable processes 

Other processes 



VAX/VHS 

F'id 

00010000 
00010001 
OOOF001E 
0021\0023 
00180029 
00340036 
00020030 
00010039 
OO!<F003C 
0001003D 
0001003F 
00010040 
00010041 
00010042 
00020043 

PERFORMANCE 

Processes oro 9-HAR-1981 1-7!40!50.05 UPtime 4 03!34!43 

Process Narr.e U!C Sta.te Pri Dir. l/0 CPU Pag;e flts Ph. Hen. 

NULL @ooo.ooo COM o o 11:08!14.89 o o 
SWAPF'ER ooo.ooo HIB 16 o 00!02!1\5.65 o 6 
FRIE loMAN 363o002 LEF 9 297 00!01!1:!.90 7384 44 
HARSH @363o010 CUR 7 2180 00:03:27.68 29011 104 
TOWLE 363.0~0 LEF 4 144 00!00!18.17 :!256 47 
MllSORS @363o005 LEF 9 29 oo:oo:o:J,J7 618 128 
REMACP 001o003 HIB 10 1 00!07:1·~.45 36 30 
NETACP 001o004 HIB 10 11874 00:11!33.65 193528 120 
NATASHA @366o010 CEF 4 1 oo:oo:oo.o7 23 52 
PRTSYMB2 001o004 ffl B 8 1891 00!03!57.92 27 46 S 
ERRFMT 001o006 HIB 8 1340 oo:oo: 16.15 30 32 
QF·COM 001o004 LEF 7 458 oo:oo:o5.3:! 34 42 
JQ&_CQNTf<OL @oo1,004 HIB 9 4543 oo:ot:oe.37 347 130 
DBAOACP 001o003 HIB 8 179208 01!25!50.87 130922 o oc --" F'RTSYMB1 001o004 lfl B 8 3453 00!07!36.01 45 44 S 

Example 9-1 Output from the SHOW SYSTEM Command 

NOTE 
The numbers in Table 9-2 
numbered lines in Example 

• 
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PERFORMANCE 

Table 9-2 System States 

Name of State 
and Abbreviation OK 

Probably 
OK 

Possible 
Problem 

Definition 
of State 

1 Computable 
COM/COMO 

4 Common Event Flag 
CEF/CEFO 

• Colllded Paqc 
COLP 

2 Currcnt 
CUR 

• Free Pagc Wa 1 t 
FPG 

3 L(>cal EV(!Ot flag 
LEF/LEFO 

5 Hibernatc 
HIB/11!1!0 

• Mutex/Mi!>c 
Re so urce MWI\IT 

• Suspended· 
SU:JP/SU~;po 

• Pc'lge f'aul t Wa 1 t 
PFW 

X 

X 

X . 

X 

X 

X 

X 

X 

X 

X 

A va i lable to use 
the processor 

Waiting for 
something to 
happen 

Waiting for the 
system 

Execvting on 
thc procc3sor 

Walting for 
physical mcmory 

waiting for 
somcthlng to 
happcn 

Intcntlonally 
doinq nothin<J** 

Waitinq for a 
rcsourcc 

Intentionally 
do_ing nothing*** 

Wait_ing for- thc 
system 

* No example of thls statc is in Example 9-1. 

•• 

••• 

This statc ls norm,-,lly ur>cd by systcm processcs whcn they 
havc no ta;.k to pcrform. Thi~ mcans that· th~y··are av,,ilable 
whcn nccded, but ~re not competing with computable processes 
for thc proces5or. 

Thls state should be used· for short pcriods only • 
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PERFORMANCE 

Monitoring System Processes 

System 
Process 

NULL 

SWAPPER 

ERRFMT 

xxxACP 

PRTSYMBn 

OPCOM 

JOB_CONTROL 

Table 9-3 Definition of System Processes 

Normal 
Stote(s) 

COM 

HIB,COM 

HIB,COM 

HIB,COM 

HIB,CO<l 

HIB,COM 

HIB,COM 

Purpose 

Keeps the CPU busy when no other 
processes are computable. 

Transfers processes between 
physical memory and disk. 

Records device errors in a file 
on tt1e system disk. 

Manages transmfssion of data to 
end from disks, tapes, and inter­
connectcd computcrs. 

Prlnts files on llne printers~ 

Transmita and records uscr 
requests and opcrator replics. 

Manages print jobs, batch jobs, 
interactive processes, and process. 
account 1 nq. 
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PERFORMANCE 

Table 9-4 Resulta of System Process Dcletion 

Systcm 
Proccss Re.:.ult of Procesa Oeletlon 

SWAPPER Cannot be deleted 

ERRFMT 

xxxACP 

OPCOM 

JOB CONTROL 

PRTSYMBn 

NULL 

No device errors logged* 

System slow~ down, possibly stops 
complete! y 

No user/opcrator communlcation* 

Users cannot lag in and qucues do not 
function* 

Printers may not print 

C~nnot be deleted 

* To restart thc ERRFMT, OPCOM,. oc JOB CONTROL procc~os,. 
lag in IJS SYSTEM and run thc co-mmand proccdurc 
STARTUP.COM, tl5 .:.hown below. In~>tei'td of procc~.>s-image, 

typc either ERI~FMT, OPCOM, or ,)QBCTL. 

$ ~SYS$SYSTEM:STARTUP proce;.s-image 
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PERFORMANCE 

Obtaining lnformation About a Device 

o SHOW DEVICES 

Table 9-5 SHOW ,DEVICES Cotrimand 

Information 
Displaycd Command 

List of all dcvlces 
on thc systcm 

Amount of unu~;cd 
spacc on a mountcd 
disk vol umc 

Charactcrl~tlcs or 
error count on a 
spcc 1 f 1 e dov J ce 

Ownür of an allocatcd 
device 

Namcs of all opcn 
files on a volumc 

S SUOW DEVICES 

$ SIIOW DEVICES/MOUNTED 

$ SIIOW DEVICES devices-namf? 

S SfiOW DEVICES/FULL devicc-namc 

·s SIIOW DEVICES/FILES dcv ice-namc 
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PERFORMANCE 

Monitoring Memory Resources 

• system performance strongly dependent on 
physical memory 

e SHOW MEMORY 

amount 

SYstem M en.o r~ Resources oro 23-HAR-1982 15:53:10.83 

f'h,.sical M en.o ry Usase <r-ases>! Total Free I ro Use Madi f i erJ 
Ha in Hea.ory (4,00Mbl 8192 4524 3631 37 

Slot Usa!1e <slots>: Total Free Resident SwaPF-e~J 
f'rocess Er•t ry Slots 75 53 22 O. 
Ita lance Set Slot,; 70 50 20 o 

Fixed-si:ze Pool- Areas (F'ackels)! Total Free I ro Use Si::e 
Sao a 11 Pack.et <SRP) L i st 272 66 206 96 
I/0 Rea•Jesl Packel <IRF'l List 300 2184 116 160 
Lar se F·acket <LRPl Lisl 13 7 6 640 

of 

[1\lnaa. i e HemorY Usa9e (bytes>: Total Free Ir. Use Larsest 
NonPa!led Dynamic M en.o r~J 179712 97504 82208 96960 
f'ased IIYnamic HemorY 65536 4531~ 20:?:?4 452_3:!· 

f'asins File Usase (r-a!les>: Free I ro Use Total 
DDAO:[SYSO,SYSEXEJSWAPFILE.SYS 11352 3648. 15000 
D~AO:[SYSO,SYSEXEJF'AGEFILE.SYS 28870 1130 30000 

Ot the PhYsical r-ases in use• 1303 paSes are PermanentlY allocated lo VHS. 

Example 9-2 Sample SHOW MEMORY Output 
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PERFORMANCE 

Monitoring Print and Batch Queues 

o SHOW QUEUE/DEVICES/ALL 

o SHOW QUEUE/BATCH/ALL 

• 
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PERFORMANCE 

"MONITOR Utility 

• MONITOR class-name/class-name-qualifier [, ••• ] 

Table 9-6 MONITOR Class Names 

Class Desee iption Class N ame 

DECnct-VAX statistics DECNET 

File systcm ACP ~tatistics FCP 

· System I/0 sta~istics 10 

Lock managemcnt statistics LOCK 

Time spcnt in each of thc proccssor modcs MODES 

Page manaqcment statlstics 

Statlstlcs on space allocation in the 
nonpaqcd dynamic pool 

Statistics on al! processes 

Numbcr of processes in each of thc 
schcdulcr statcs 

PAGE 

POOL 

PROCESSES 

STATES 

Toble 9-7 MONITOR PROCESSES Class Oualifiers 

Ouollfler Descripti.on Oualificr 

Show the top buffer 1/0 uscrs /TOPBIO 

Show the top CPU users /TOPCPU 

Show the top dicect I/0 users /TOPDIO 

Show the top page faul t uscrs /TOPFAULT 
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PERFORMANCE 

Unlike most utilities that display system 
MONITOR can: 

information, 

• Display several classes of information alternately 

o Summarize statistics over a long period of time 

o Record information in a disk file 

• Play back information that it has recorded 
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Lar!lest Block 
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Blocks LE 32 B~tes 

PERFORMANCE 

VAX/VMS Mo~itor Utilit~. 
NONPAGED POOL STATISTICS 

19-HAR-1982 
15:55:46 

/ 

CUR AVG HIN MAX 

4e.oo 56.72 8.oo 99,oo 

151,00 163.61 140.00 181.00 

31.00 30.89 27.00 31.00 

27216.00 28031.91 25632.00 29536.00 

16.00 15.51 13.00 19.00 

25536.00 26533.13 24512.00 27344.00 

16.00 16.00 16.00 16.00 

5.00 4.47 3.00 7.00 

Example 9-3 MONITOR Screen Display of the POOL Class 

NOTE 
Each value updated every few seconds. 
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[000 .. 000] 

[011r210] 

[011 r130] 

[011r010l 

[000r000l 

[001r003l 

[021r111l 

PERFORMANCE 

VAX/VHS Honitor Utilitw 
TOP CPU TIHE PROCESSES 

24-HAR-1982 
10:11:45 

o 2:> 
+ - - - - + -

::;o 
+ -

NULL 66 ************************** 
1 1 

LUCAS 16 ****** 
1 

HOUSSELL 4 * 
1 

BUFORO 3 * 1 
SWAf'f'ER 3 * 

1 
ORAOACf' 1 

KERHIT 

7:> 
+ -

lOO 
- + 

+ - - - - + - - - - + - - - - + - - - - t 

Example 9-4 MONITOR PROCESSES/TOPCPU Screen Display 

NOTE 
Bar graph updated every few seconds. 
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PERFORMANCE 

lnformation on a Specific Process 

o SHOW PROCESS/CONTINUOUS [/ID=proc-id] [proc-name] 

o SHOW PROCESS/CbNTINUOUS/ID=process_id 

Requirement: WORLD Privilege 

Ex i t: " E rr 

Process ttARSH 

Sta te, CUR Workins Set 

Cur/base Priorit':ll 6/4 Virtual Pases 

UIC [360,010] CPU Tinte 

PID 002A0023 Direct l/0 

Sto red PC B000032B Buffered IID 

Sto red PSL 03COOOOO Pase Fa.ults 

Sto red SP 7FFC77D4 Event flass 

SYS$SYSROOT:CSYSEXEJSHOW,EXE;l 

125 

BBI 

0!01!45.75 

25 

330 

534 

CC000013 
80000000 

Example 9-5 Output from SHOW PROCESS/CONTINUOUS 
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PERFORMANCE 

lnteractive Users 

e SHOW USERS 

VAX/VMS Interactive Users - Total = 5 
26-MAY-1981 16113126.29 

TTA1 1 
TTA5: 
TTA7: 
TTB31 
TTB4 1 

MARSH 
FR!E[IHAN 
TOWLE 
MASDRS 
NATASHA 

002A0023 
OOOFOO!E 
001D0029 
00340036 
OOBF003C 

Example 9-6 Output from SHOW USERS 
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PERFORMANCE 

IMPROVING SYSTEM PERFORMANCE 

lntroduction 

• Optimum system performance 
resources with: 

requires match of system 

Size of VMS data structures 

Number of installed image files 

Size of system files 

• System files (sizes customized at system installation) 

Paging file 

Swapping file 

Dump file 

Table 9-8 System. Files 

File File Specification 

Pog!ng file SYS$SYSTEM:PAGEF!~E.SYS 

Swopplng f !le SYSSSYSTEM:SWAPF!~E.SYS* 

Dump file SYS$SYSTEM:SYSDUMP,DMP 

Function 

Used by VMS to create and managc 
virtuc!!l mcmory 

Used by VMS to manage physical 
memory use 

Used by VMS to save a copy of 
physical memory when the systcm 
fo!ls. 

•If thc storage capacity of the systcm disk is less than 25,000 blocks, the file 
specification is SYS$SYSTf.M:SWAPFILEl.SYS • 

• 
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PERFORMANCE 

()) 

e}) 

<:D 
~ 

• Change in physical resources should be a~companied 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 files to install 

Creates new system files 

SYS$SYSTEM:SYSGEN.EXE - Utility 

Changes system parameters 

Creates new system files 

SYSBOOT - Conversational start-up utility 

Changes system parameters 

• 
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PERFORMANCE 

Reconfiguring the System with AUTOGEN 

• Running AUTOGEN 

When system physical resources change 

Table 9-9 Runnlng AUTOGEN When System Physical Resources Change 

Actlon AUTOGEN Function 

Step 1: 

Step 2: 

Step 3: 

Step 4: 

Step 5: 

Lag. in, uslng thc user name SYSTEM. 

S SET DEFAULT SYSSUPDATE 

$ @AUTOGEN CONFIG 

$ @AUTOGEN GF.NPAR 

$ @AUTOGEN 

or 

$ @AUTOGEN SIIUTDOWN 

or 

$ @AUTOGEN REBOOT 

'327 

Determines hardware resources, 
records rcsults in 
SYS$SYSTEM:CONFIG.DAT. 

Uses CONFIG. 01\T to ·genera te 
certain syst~m parametcr values, 
records re5ults in 
SYS$SYSTEM:PARAMS.DAT. This ASCII 
file can be edited to sct the values 
of systcm parameters and sizes of 
system files manually. 

Uses PARAMS.OAT to compute values 
for system parameters, records the 
results·in SYSSSYSTEM:/\UTOGEN.PAR 
and in VMS executivc image 
SYS$SYSTEM:SYS.EXE. Also, uses 
PARAMS.D/\T to compute sizes of 
system files, creates them. 

Also shuts down system for manual 
restart. 

Also shuts down system for automatic· 
restart. 



Action 

Step 1: 

Step 2: 

Step 3: 

PERFORMANCE 

To specify a 
manually 

system parameter value or file size 

Table.9-10 Running AUTOGEN to Specify a System Parameter 
Value or File Size Manually 

Loq in, using thc u:Jer name SYSTEM. 

Ed!t the f!le SYS$SYSTEM:PARAMS.DAT 
to specify thc system paramcter 
value or systcm file size. 

$ @SYS$UPDATE:AUTOGEN 

or 

$ @SYS$UPDAH: AUTOGEN SIIUTDOWN 

or 

$ @SYS$UPDATE:AUTOGEN REBOOT 

328 

Comments 

Parameter values appear as the full 
name Qf thc parametcr followed by 
an equal slqn and thc value of tho:: 
parameter. file sizes are specified 
in blocks, usirig the keywords 
PAGEFILE, SWAPFILE, and DUMPFILE. 

AUTOGP.N uses PARAMS.DAT to comput~ 
valucs for systcm parameters, 
records ·thc re5ults in 
SYS $5 'fSTEM: AUTOGEN. PI\H a nd 
SYS$SYSTEM:SYS.EXE. Also uses 
PARAMS.DAT to compute sizes of 
system fil~s, crca~cs ~hem. 

Also shuts down system for manual 
restart. 

Also shuts down system for. eutomatic 
restert. 

:· ) .\ 

~\ 

\.....· ··~ 

~ 
4 
! 
~ 

=1 l 
j 

,_j 

' 
__ , 

_j 

o 
o 
:J 
o 
o 
o 
,r 

' 

l 
:j 
1 

1 
¡ 
¡ 
l 

1 
¡ 

¡ 
t 

·¡ 
j 
! 
t 
l 
' 1 



~. .. ) 

' .. 
' ' '--' 

( .... ' 

¡~ . 

... 

' 

( 

r~·, 

- ( f ( \ --....1'" 

···) 
'· ' 

PERFORMANCE 

.· · ReC()nfiguring the System with SYSGEN 

·····o Use SYSGEN to: 
. 

- . Specify altérnate ~ystem start-up file 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 . 

'' . 

Performance Tuning 

3 Memo.ry 

e CPU 

Add more memo·ry 

Use shar:ed code 

Invoke automatic working 
interactive processes 

set · adjustment 

Use batch streams for largefslow jobs · 

Process CPU utilization is a function of: 

. User code 

. Run-time library 

System procedures 

System overhead (most responsive .to tuning)· 

Page .faults 

ACP I/0 

Swapping 

•unnecessary" I/0 

• 
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PERFORMANCE 

• · I/0 Subsystems 

- .Share code to reduce paging and swapping I/0 

Use load balancing 

Place system and 
disks/controllers 

u ser files on separa te 

ACPs 

One FILES-11 ACP per system except for : very. s1ow 
· devices· 

Use /ACP. ca<;h i ng 

Bit map blocks 

File headers 

Directory b1ocks 

File IDs 

Ex tend blocks 

Quota file blocks 

File access 

Use contiguous files to reduce ACP window turning 
(BACKUP/IMAGE) 

Use multi-block I/0 ·to reduce RMS operations 

Use multi-buffer ISAM 
operations 
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