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Course Overview

Introduction

This course teaches you to use the OpenVMS operating system to credate,
manipulate, and manage files. Y ou will learn how to tailor the user environment
using logical names and DCL symbols.

The DCL command language interpreter is described, and you will learn how to
use the command line interface. Y ou will learn to develop basic command
procedures and be able to create a LOGIN.COM command file to tailor your login
session.

Course Length
Four days.

Intended Audience

OpenVMS users and programmers.

Prerequisites

Basic knowledge of computer use.

Course Objectives

To demonstrate a fundamental knowledge of the OpenVMS operating system, you
should be able to:

m  Tailor the user environment using logical names and DCL symbols.

m  Describe the DCL command language interpreter and use its command line
interface.

m  Develop basic command procedures.

m  CreateaLOGIN.COM command procedureto tailor your login session.

Rev. 0.30 Overview — 1
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Course Goals
Upon completing this course, you should be able to:

Log into an OpenVMS system and use DCL.
Create and modify files using an editor.

Manage files and organize them into directory files.

Set protection permissions on files.

Create and use DCL symbols.

Create and use logical names.

Use the Mail utility to read and send mail.
Write basic command procedures.

Create aLOGIN.COM command procedure.
Submit batch and print jobs to queues.

Course QOutline

Hardware Overview

Overview of System Architecture
VAX Compared to Alpha
Peripherals

OpenVMS Clusters

Networks

Networking Overview

Software Overview

Overview — 2

LOGIN

The Process

Software Context

Hardware Context

Virtual Address Space

Virtual Address Space on Alpha
Process Types

Process Privileges
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System Processes
Process Terms
Utilities

Layered Products

Introduction to DCL

DCL

DCL Features

Command Line Format
Command String Elements

DCL Informational Commands
DCL and File Oriented Parameters
DCL File Name Parsing Example
Qualifiers

Getting Started with HELP

Basic DCL Commands
Command Line Editing

Control Keys

Terminal Characteristics

/PAGE Qualifier

Error Messages

HELP Message Utility

Using Editors

Editing Options

EVE Overview

EVE Editor

EVE File Recovery

EDT Overview

EDT Line Mode Commands
Mail and Phone

Overview — 3
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Mail and Phone

Mail Utility
Phone Utility

Directories and Files

Complete File Specification
Directories

Creating Directories
Directory Command
Deleting Subdirectories
Wildcards

File Protection

Processes, Objects, and Protections
Protection Categories
Categories of File Access
File Protection

Access Control Lists

File Manipulation

File Management Commands
APPEND

Record Types

DUMP Utility
DIFFERENCES

SEARCH Command

Logical Names

Overview — 4

Logical Names

Logical Name Tables

Group Logical Name Tables
System Logical Name Table
Logical Name Translation

Process Permanent Logical Names
Other Logical Name Features
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Symbols

DCL Symbols

Symbol Substitution

Symbol Types

Integer Symbol Examples

Symbols Compared to Logical Names
Defining Keys at the DCL Prompt

Introduction to Command Procedures

Command Procedures

WRITE Command

Positional Parameter Symbols
Command Procedure Development
Conventions and Rules
Conditional Execution
Determining Mode of Execution
LOGIN.COM

PIPES

Disk-to-Tape Activities

File Copy from Disk to Tape
Further Tape Activities
User-Level Backup
Backupsto Tape

Processing Floppies

Queues: Batch and Print

Queues

Batch Queues

Process Permanent Logical Name Contrasts
Print Queues

Optional Topics

Extending Command Procedures
Program Development Environment

Overview — 5
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Hardware Overview
Module 1

Objectives

Computer software is meaningless without computer hardware on which to run.
The OpenVMS operating system operates on two different hardware architectures:
VAX and Alpha. These architectures consist of some common subsections such as
CPU, memory, and peripherals, which are introduced in this module. The concept
of joining or connecting various VAX systems is also examined.

Topics

Rev. 0.30

This module serves as a hardware platform on which to build the rest of the
software details found in the following chapters. After completing this module,
you will be able to:

List the main components of an OpenVMS system.

Describe the differences between VAX and Alpha architectures.
Describe atypical OpenVMS Cluster system.

List the main characteristics of a network.

OpenVMS System Components
VAX Compared to Alpha
OpenVMS Cluster Systems
Networks
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System Architectures

A computer architecture identifies the method in which a central processing
unit (CPU) operates under all processor types within the computer family,
including:

Methods of addressing data
Instructions supported

Number and types of registers
Method of servicing device interrupts

How memory will be managed and mapped

The CPU communicates with main memory and peripheral devices through
buses. The bus structure varies depending on the type of system onwhich it is
implemented.

Main memory is relatively expensive, somewhat limited (tensto hundreds of
megabytes normally, to gigabytes).

Disks provide peripheral storage at a cheaper cost per byte. Normally disks
have a larger capacity (gigabytes to terabytes).
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Overview of System Architecture
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VAX Compared to Alpha

VAX (Virtual Address eXtension)

m  Design grew from the limitations imposed by thel6-bit addressing on the
PDP-11.

m  32-bit architecture

s Complex instruction set, variable length instructions
m 16 general-purpose registers

»  Odd byte addressable

Alpha
m  Fastest processor in the computer industry
m  64-bit architecture
s 32integer and 32 floating-point registers
s Longword and quadword addressable
m  Reduced Instruction Set Computer (RISC) architecture

s VAX programs compiled under OpenVMS do not run on Alpha OpenVMS
systems and vice versa.

VAX programs can be:
¢ VESTedto runon Alpha
+  Recompiled and relinked (preferable)
m  Memory allocation unit, the page size is different between architectures:
*  VAX =512-hyte fixed page size

*  Alpha= Currently 8192 bytes per page. The architecture supports 16K,
32K, and 64K byte page sizes.

1-4 Rev. 0.30



Hardware Overview

Peripherals

m  AnOpenVMS system includes a variety of 1/O (input/output) peripherals,
including: disks, tapes, terminals, and so forth

m  Toview the peripherals connected to your system, enter:
$ SHOW DEVI CE

Example $ SHOW DEVICE

$ sh dev
Devi ce Devi ce Error Vol ure Free Trans WMnt
Narre St atus Count Label Bl ocks Count Cnt
ELLI S$DKA200: Mount ed 0 AXP71FT2 26661 367 1
ELLI S$DKA300: Online 0
ELLI S$DKA500: Online 0
ELLI S$DKA600: Online wtlck 0
Devi ce Devi ce Error
Name St at us Count
ASNO: Online 0
FTAO: Ofline 0
LTAO: O fline nounted 0
OPAO: Online 0
RTAO: Ofline 0
RTBO: Ofline 0
TNAO: Ofline 0
TNA3: Mount ed 0
TTAL: Online 0
Devi ce Devi ce Error
Name St at us Count
ESAO: Online 0
ESA3: Online 0
ESA4: Online 0
ESA5: Online 0
ESA6: Online 0
ESA7: Online 0
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Example $ SHOW DEVICE/FULL

To view more specific information on an individual device, enter:

$ SHOW DEVI CE/ FULL

$ sh dev dka200/ f ul |

O sk BLLI S3CKA200: , device type RZ26L, is online, nounted, file-oriented device,
shareabl e, available to cluster, error logging i s enabl ed.

Vol

Eror count 0

Qaner proces
Onner process 1D 00000000

Ref erence count 252
Total bl ocks 2050860
Total cylinders 3089
Vol une | abel " AXPTLFT2"
Quster size 3
Free bl ocks 1034634
Extend quantity 5
Mbunt st at us System
Extent cache size 64
File ID cache size 64
Quota cache si ze 0
Vol une owner UC [1,1]

Qperati ons conpl et ed 37555
Owner UC [ SYSTEM
Dev Prot SR¥Y, QR¥M,GRW
Default buffer size 512
Sectors per track 83
Tracks per cylinder 8
Rel ati ve vol une nunier 0
Transact i on count 349
Mixi numfiles al | oned 256357

Mbunt count 1
Cache nane " BLLI SEDKA200: XQPCAOHE!

Mixi num bl ocks i n extent cache 103463
B ocks currently in extent cache 103329
Mixi numbuffers in FCP cache 164
Vol Prot S RWD, Q RMD, G RWD, WRND

une Satus: subject to nount verification, protected subsystens enabl ed,

file high-water narking, wite-through caching enabl ed.
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OpenVMS Clusters

Rev. 0.30

Alpha Alpha

Alpha

VAX

HSJ HSJ

@E%DOD

Alpha System Disk

Boot

Member

Member

Satellite E

VAX

VAX System Disk

Satellite
Member

Ethernet

m  Allow convenient incremental growth path for customers.

m  Provide for ease of sharing of storage devices. Transparent device/file

sharing.

s Withthe inclusion of HSC/HSZ/HSYHSG/HSD controllers, disks become

available, independent of processor.

m Local AreaVAXcluster (LAVC) systems allow “cluster-like” sharing for

machines incapable of supporting a Cl adapter.
m  Provide for “diskless’ systems.
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Networks

m  Networks consist of computers communicating over some medium (wire,
microwaves, fiber optics).

m  Networksinclude hardware (wires, communication devices) and software
(DECnet Plus, TCP/IP) support.

m  Users can communicate across systems.
n Users can access remote disks.

m  Userscan use programs and command procedures to communicate with a
remote node.
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Networking Overview

LAN

Tru64 UNIX LINUX Windows
OpenVMS OpenVMS
WAN
Connection
OpenVMS
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Learning Check

1. Describe the main hardware components of an OpenVMS system.

2.  Nameat least three differences between the VAX and Alpha architectures.

VAX Alpha

3.  Name at least three benefits of using an OpenVMS Cluster system.

4. What arethe main characteristics of a network?
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Software Overview
Module 2

Objectives

Computer hardware is meaningless without computer software to run on it and
control it. The OpenV MS operating system and the software designed to run with
it isvery rich, flexible, and sophisticated. OpenVMS is one of the most thorough
operating systems as far as supplying the user with utilities and built-in
capabilities.

Topics

Rev. 0.30

This module introduces you to the concepts underlying all of the OpenVMS
software that runs on the VAX and Alpha platforms. After completing this
module, you will be able to:

Log in to an OpenVMS system.

Describe the major components of the software.

Describe the virtual address space.

| dentify the different types of processes that run on an OpenVMS system.
Describe the difference between a utility and a layered product.

OpenVMS

Logging In

Process Overview

Hardware and Software Context
Virtual Address Space

Process Types

Utilities

Layered Products
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OpenVMS

OpenVMS

Virtual Memory System
Runson VAX and Alpha hardware platforms

Responsibilities of OpenVMS

DCL

Loads and executes programs

Accesses data as needed from memory
Supportsthe retrieval of datafrom 1/0 devices
Schedules the CPU’s activities

Manages and allocates the system’ s resources in general

Digital Command Language is the user’s primary interface with
OpenVMS.
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Login and User Name
To get the attention of the system, you log in to the system.

Rev. 0.30

At your terminal, press Enter/carriage return <GR>, provided you have a
terminal that is connected to the system.

If you are connected through a terminal server or through a PC connection
(PowerTerm, KEAterm, Excursion, and so forth.), connect to the
service/system.

USERNAME: obri en<CR>
PASSWORD: <CR> ! WII not echo.

$ ! DCL pronpt.

The system manager assigns you a user name and password.

$

The DCL prompt means you have successfully logged in and can now issue
requests of the system.

WELCOME TO OpenVMS

Y ou may also see a message like this before the first $ prompt.
UAF

Before you see the welcome to OpenVMS message, the system checksto see
if the system manager has authorized your activities. It checks USERNAME
and PASSWORD against records in the User Authorization File (UAF),
which is named SYSUAF. DAT.
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The Process

The process is the basic initial scheduling environment under OpenVMS. It
defines the total environment in which an image (program) executes.

The environment is very controlled and different for each user depending on the
parameters set up for you by your system manager.

All users on OpenVMS are not created equal. (The system manager isa very
powerful user.)

In OpenVMS, the emphasis is on the process or the total environment in which an
image (program) executes rather than the image itself.

Processes are made up of one or more threads of execution. Under OpenVMS
Version 7.0 and higher, threads are the basic scheduling entity.

Virtual
Address
Space

1
"l dwat
Saftware Image IC-I:ar twi’,’e
Cd\ptext on ex’,

\

~~_ -

Thread
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Software Overview

Software Context

Y our software context is made up of information determining what your process
can do and when it can do it (primarily from the UAF).

Rev. 0.30

Account Name

*  ldentifies your process for billing purposes

*  Multiple users can share the same account name
Default Directory

Indicates where your files will be created by default
Default 1/0 Device

Your terminal (for example, TTA4:)

Password

*  Validates your right to use the system

* Isnever displayed anywhere on the system (encrypted when stored)
Process | dentification Code (PID)

e Uniquely identifies your processto the system

*  Consigts of eight hex digits

Process Name

*  ldentifies your process to other users

e Usually matches your user name

User Name

| dentifies the record in the UAF through which you gained access to the
system
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n User | dentification Code

* A two-part code used in file protection scenarios [group,member] (not
normally visible to the user)

e Analphanumeric identifier normally representsthe UIC
m  Priority

* Indicates the relative scheduling importance of your process to the
system

 Rangesfrom0to 31 onVAX and 0 to 63 on Alpha OpenVMS (highest
= most important)

» Interactive prioritiesrange from 0 to 15

»  Time-critical processes range from 16 to 31on VAX and 16 to 63 on
Alpha

e  Normal priority for standard interactive use is 4

* Your priority can “float” depending on activity
m  Privileges

Determine which protected system operations you can perform
s ResourcelLimits/Quotas

Determine how much of certain system resources you can use
= Protection

Default file/object permissions, based on UIC/held identifiers
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Software Context Information Display
$ show process/ al |

14- MAR 1999 23:00:43.78 Wser: BAE Process ID 00000122
Node: HLLI S Process nane: " BAE'

Ternnal : TNA3: (Host: 192. 206. 126. 197 Port: 1062)
Wser ldentifier: [ BRLDEN BAE]
Base priority: 4

Default file spec: H.LI SSDKA200: [ BAE]
Nuntber of Kthreads: 1

Devi ces al | ocated: HELLI SSTNA3:

Process Quot as:
Account nane:

U limt: Infinite Drect 1/Olimt: 150
Buffered 1/0O byte count quot a: 99808 Buffered 1/Olimt: 150
Ti mer queue entry quot a: 10 pen fil e quot a: 100
Paging file quota: 46672 Subpr ocess quot a: 10
Default page fault cluster: 64 AST quot a: 248
Enqueue quot a: 2000 Shared file linmt: 0
Mix det ached processes: 0 Max active j obs: 0

Accounti ng i nfornation:

Buffered 1/0O count: 280 Peak working set size: 2288
Drect 1/Ocount: 43 Peak virtual size: 168848
Page faults: 463 Mbunt ed vol unes: 0
| mages acti vat ed: 5

H apsed CPU ti ne: 0 00: 00: 01. 02

Gonnect tine: 0 01:19: 30. 17
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Aut hori zed privi |l eges:

NETMBX  CPER

Process privil eges:
NETMBX

CPER

SETPRV

SYSPRY

TMPMBX

Process rights:
BAE
| NTERACTI VE
REMOTE

SETPRV SYSPRV TMPMBX

nay create network device

nmay performoperator functions

nay set any privilege bit

nay access objects via systemprotection
nay create tenporary mnail box

resour ce

WWVBSMEM RES| DENT_USER

NET$DECLARECBIECT

WE$BUFFER CBJECT_USER

SUPER USER

Systemrights:
SYSSNCCE HLI S

Aut o-unshel ve: on
| rage Dunp: of f
Soft Affinity: off

Parse Style: Traditional
Process Dynanic Menory Area
Qurrent S ze (bytes) 131072 Qurrent S ze (pagel ets) 256

Free Sace (bytes)

117868 Space i n Wse (bytes) 13204

Largest Variabl e B ock 117260 Snal | est Vari abl e Bl ock 24
Nunber of Free B ocks 8 Free B ocks LEQJ 64 Bytes 3

There is 1 process in this job:

BAE (%)
$
2-8
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Sample UAF Record

$ set default sys$system

$ set process/ privil ege=sysprv
$ run aut hori ze

UAR> show bae
Wser nane: BAE Onner :
Account : BRUCEN uc [42,1] ([ BRUDEN BAE))
al: BOR Tabl es: DALTABLES
Defaul t: HE.LI SSDKA200: [ BAE]
LA QWD
H ags:
Primary days: Mn Tue Véd Thu Fri
Secondary days: Sat Sun
Nb access restrictions
Expi ration: (none) Pndmnimum 6 Login Fails: 0
Pudl i feti ne: 999 00: 00 Pwdchange: 28- JUN 1998 13: 37
Last Login: 14-MAR 1999 21:41 (interactive), 19-FEB 1999 23:12 (non-interactive)
Maxj obs: 0O FHIllm 100 Bytlm 64000
Maxacctjobs: 0 Srfillm 0 Poytim 0
Maxdet ach: 0 am 150 JTquota: 4096
Prclm 8 DAm 150  Videf : 2000
Prio: 4 ASTIm 250 V¥quo: 4000
Quepri o: 4 TEHMmM 10 Vextent: 16384
crU (none) BEnglm 2000 PRgfl quo: 50000
Aut hori zed Privil eges:
NETMBX PER SETPRV SYSPRV TMPMBX
Defaul t Privil eges:
NETMBX PER SETPRV SYSPRV TMPMBX

I dentifier Val ue Atributes

WSSMEM RES DENT_USER 980000009

NET$DEQ_ARECBIECT %91F50005

WESBUFFER (BIECT _USER 9480000008

SUPER USER 9480010002
uAE>
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Hardware Context

m Information held in a software data structure that holds a copy of data from
the CPU registers while you are not in the CPU.

m  Only one process can use the CPU at any one instant (the current process).

m  Becausethe CPU is“time shared,” it is necessary to repeatedly remove one
process from the CPU and replace it with another. This gives the usersthe
illusion of “owning the computer.” The removed process will (typically) soon
be back using the CPU.

m  Whileaprocessis not in control of the CPU, the hardware context memory
areais used to “remember” the information that was in the CPU registers
when the process was last using the CPU.

CPU

General Purpose Registers

™~

Memory/

Process A Process B Process C
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Software Overview

Virtual Address Space

The VAX system’s 32-bit addressing enables 4.2 gigabytes of virtual memory.
Virtual memory on aVAX is made up of three address spaces. PO, P1, and SO/S1
space. Physical memory is machine and site dependent.

s The Alphasystem’s 64-bit addressing enables access to terabytes of virtual
memory. Virtual memory on an Alpha running OpenVMS supports PO, P1,
P2, PT, S2, and SO/S1 spaces.

m  Thevirtual address space allows the “mapping” of program and data storage
which can be in memory and/or on disk.

Process A Process B Process C

00000000

PO Space PO Space PO Space
3FFFFFFF
40000000

P1 Space P1 Space P1 Space
TFFFFFFF
80000000

S0/S1 Space

FFFFFFFF
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Virtual Address Space on Alpha

Process A Process B Process C
00000000.00000000 PO PO PO
00000000.3FFFFFFF Space Space Space
00000000.40000000
P1 P1 P1
00000000.7FFFFFFF Space Space Space
00000000.80000000
P2 P2 P2
Space Space Space
000003FF.FFFFFFFF
FFFFFC00.00000000
P2 P2 P2
Space Space Space
FFFFFFFB.FFFFFFFF
FFFFFFFC.00000000
PT PT PT
Space Space Space
FFFFFFFD.FFFFFFFF
FFFFFFFE.00000000
S2
Space
FFFFFFFF.7TFFFFFFF
FFFFFFFF.80000000
S0/S1
Space
FFFFFFFF.FFFFFFFF
Not to scale
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Software Overview

Process Types

Rev. 0.30

Interactive

A terminal-oriented dialog between a user and OpenVMS
Batch

A file of commands “submitted” to a batch queue
Subprocess

A process sharing some quotas with a parent process

$ SPAWN I Creates a subprocess.
% DCL- S- SPAWNED, process OBRI EN 1 spawned

% DCL- S- ATTACHED, termnal now attached to process
OBRI EN_1

$ IThis $ is fromthe subprocess.
$LOGOUT  Ends the subprocess.

$ I'This $ is fromthe parent.
Networ k

Created to implement support access activity, such as the File Access
Listener (FAL)

$ ! Fromrenonte node, creates network process on our
$ ! node
$ DI RECTORY OUR NODE”user pwd”::
Detached
A process that has no parent, such as JOB_CONTROL or OPCOM
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Process Privileges
$ show process/ privil ege

14- MAR 1999 23:51:27.04 Wser: BAE Process | D 00000122
Node: HLLI S Process nane: "BAE'

Aut hori zed privi |l eges:
NETMBX CPER SETPRV SYSPRV TMPMBX

Process privil eges:

NETMBX nay create network device

CPER nay performoperator functions

SETPRY nmay set any privilege bit

SYSPRVY nmay access objects via systemprotection
TIMPMBX nay create tenporary mnail box

Process rights:
BAE I esour ce
| NTERACTI VE
REMOTE
WSSMEM RES DENT_USER
NET$DEQ_ARECBIECT
WESBUFFER (BIECT _USER
SUPER USER

Systemrights:

SYSSNCDE ELLI S
$
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System Processes
$ show system

QoenWS V7.2 on node ELLI S 14- MAR 1999 23:52:17.47 Wtine 0 03:07: 19

RFd Process Nane
00000101 SWAPPER
00000106 LANACP
00000108 FASTPATH SERVER
00000109 | PCACP
0000010A ERRFMI
0000010C CPCOM
0000010D ALD T_SERVER
0000010E J(B_GONTRCL
0000010F QLELE MANAGER
00000110 SEAR TY_ SHRVER
00000111 DNSPADVER
00000112 LES$ACP V30
00000113 NET$ACP
00000114 REMACP
00000115 NET$EVD
00000116 DTSS$ABXK
00000117 TP_SEHRVER
00000118 LATACP
00000119 TCP P$l NET_ACP
0000011A TCP PSPWP_ACP
0000011B TCPI PSNTP
0000011D VPM SERVER
0000011F DEQMSERVER O
00000120 DILGA N
00000121 DTGREET
00000122 BAE
$
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Process Terms
] Job

Consists of aparent process and its subprocesses. The job is used to account
for usage of system resources.

= Image

*  Only one image within one process can be executed at any given time
by a CPU (though it seems like many are executing at once). Processes
will compete for the CPU based on priorities.

* Animageisabinary file that contains code and data. Normally the term
image refers to a program.

m Thread

Threads may be created by explicitly or implicitly using the DECthreads
manager. If Kernel threads have been enabled, the threads are treated as
separate schedulable entities that share the same virtual address space.
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Utilities
Utilities are software tools designed to perform specific tasks for users. Utilities

differ from commands in that they commonly have their own internal command
syntax and prompts.

m  Utilities for user communication
 Mall
*  Phone
s Utility for program debugging
OpenV M S Debugger
m  Editors
« EDT ($ ED T/ EDT)
« EVE($ EDT)
*  Others
n  DataFile Manipulation
* $CONVERT
e S$ANALYZE/RMS
« S$EDIT/FDL
*  Others

Rev. 0.30 2-17



OpenVMS Fundamentals, Version 7.2

Layered Products
Layered products are software tools available to be added to OpenVMS.

They are created by Compaq or by third parties.

A major difference between utilities and layered productsisthat the utilities
are packaged with OpenVMS and layered products are purchased separately
from OpenVMS. Layered products, typically, must be licensed separately,
using the License Management Facility (LMF).

Examples:

Database tools (ORACLE)

Compilers (FORTRAN, C, COBOL)

Office automation options (ALL-IN-1)

Software development tools (CMS, MMS, DTM)
Disk defragmenters (DFO, DISKKEEPER)
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Learning Check
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1.

What is software context?
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Objectives

Any operating system needs a method for the usersto interact with it (to talk to it).
In the OpenVMS arena, that method is the Digital Command Language (DCL).
DCL isacomplete and flexible command language that gives the nonprivileged
and privileged user alike some hooks into OpenVMS.

Topics

Rev. 0.30

Introduction to DCL
Module 3

This module introduces you to the parts of DCL that are used most often from the
user’s perspective. After completing this module, you will be able to:

List the three parts of a DCL command.

List the three types of DCL commands.

Describe how aDCL command is parsed.

Use the Help utility.

List at least 10 basic DCL commands.

Use DCL’s command line editing capabilities.

Describe the parts of an error message.

DCL Features
Command Types
Command Qualifiers
The Command String
Logging In/Out
Command Samples
Command Line Editing
$RECALL

Control Keys
$HELP

Error Messages
Common Errors
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DCL

Digital Command Language (DCL) provides the language through which we

communicate with the operating system.

DCL includes commands, parameters, and qualifiers that can be thought of as
similar to verbs, nouns, and adverbs and adjectives in the English language:

m  Verb (command)

Specifies the action you want DCL to perform
m  Parameter

Object of the command (file, device, or keyword)
s Qualifiers

*  Modify the default action of the verb

*  Preceded by aslash (/).

The first thing you may want to do with DCL is change your password.

$SET PASSWORD

ol d password: !system pronpts
new password: !no echo
verification:
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Passwords

Rev. 0.30

Can be up to 31 characters long.

Cannot be found if you forget it. If forgotten, contact the your system
manager to have it changed.

Can be generated, for example:
$ set password/ generate=10
a d password:

ducker band
choexcul I s
conol dence
t hertensns
reent ant ed

Choose a password fromthis list, or press RETURN to get

a new list
New password:

Verification:
$
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DCL Features
DCL provides the medium for communication with OpenVMS.

m  English-like:
e To print something
$ PRI NT
*  Toview something
$ SHOW
*  Todelete something
$ DELETE
*  Totype contents on terminal
$ TYPE
* Tolist file names
$ Dl RECTORY
m  DCL promptsyou for left out information, for example:
$PRI NT<CR>
VWhat file?
$COPY<CR>
From

To:
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s Commands can be abbreviated.
*  DCL, normally, only looks at the first four letters of a command.

»  Can shorten to fewer than four lettersif the character sequenceis
unique.

$ Dl RECTORY
$ DRE
$ D REX
$ DR
e Theseall work, but $DI will cause an error because it is not unique.
s Command line continuation is implemented by the hyphen (-).
e Command string can have up to 1024 characters.
e Continuation prompt is _$.
$ PRI NT/ HEADER/ BURST/ FLAG JOBCOUNT=4/ TRAI L-
_$ NOTI FY/ NOTE=" MY STUFF!'"  FRED. DAT

s Comments can be included in command lines (usually for command
procedures).

e Comments are begun by the exclamation point (!).

*  Canbeinserted at the start of aline or to the right of a DCL command.
$PRINT FILE.DAT ! to print the file

or
$! This is a full line coment.

s Online help isavailable.

* A convenient subset of the DCL dictionary.
$HELP ! The systemwill list the topics for which
! online help is avail abl e.
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DCL Session

Starting a DCL Session
V¢l cone to GoenWB (TM Al pha perati ng System Version V7.2

Wser nane: bae
Passwor d:
Wl cone to (QpenWB (TN Al pha (perating System Version V7.2 on node BLLIS
Last interactive |ogin on Sunday, 14- MAR 1999 21: 41: 24. 40
Last non-interactive login on Friday, 19-FEB 1999 23:12: 34.99
$
$
$ | ogout / full
BAE | ogged out at 26- MAR 1999 09: 29:08. 21

Accounting i nfornation:

Buffered I/ O count: 53 Peak working set size: 1856

Drect 1/0Ocount: 31 Peak virtua size: 168016

Page faults: 244 Mbunt ed vol unes: 0

Charged CPU ti ne: 0 00: 00: 00. 36 H apsed ti ne; 0
$LOGOUT

Without the /FULL qualifier, DCL does not display accounting information.
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Command Line Format
$ VERB/ QUALI FI ERS( opti onal ) PARAMETERS( opti onal )/ QUALI FI ER(opti onal)

m  VERB: Specifies action
m  PARAMETERS: Object of the command

m  QUALI FI ER Modifies the default action of the verb (adverb). Can be used
as a parameter qualifier or acommand qualifier.

Types of Commands
There are three types of commands:
s Standalone commands

Consist of verbs used without parameters that produce results from the
system by themselves.

$ DI RECTORY
$ PHONE

$ PURGE

$ MAIL

s Commandsrequiring options
All need a second part to be a complete command.

$ SET PASSWORD

SET TERM NAL

SET DEFAULT

SHOW DEFAULT

SHOW PROCESS
$ SHOW SYSTEM

m  Commandsrequiring parameters
$ PRI NT TEST. DAT
$ COPY FRED. DAT M NE. DAT
$ DELETE ABC. EFG, 2

@ B B B
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Command String Elements

$ COPY/CONTIGUOUS SCULLEY.DAT,MULDER.DAT [X_FILESkenter>
NN Pty ™ )

LY_)TK e
~ ™ — E Command
Terminator
L L» Parameter
Parameter Delimiter
| ——  YParameter List Items

YList Separator

Parameter List

— Parameter Delimiter

— Qualifier

— Qualifier Delimiter

— Command Verb
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DCL Informational Commands
$ show users
QpenWb Wser Processes at 26- MAR 1999 21:47:18. 03
Total nunber of users = 2, nunber of processes =5

User nane Interactive Subpr ocess Bat ch
BAE 1
SYSTEM 3 1

$ show users/ ful
QpenWb ser Processes at 26- MAR 1999 21:47: 25. 69
Total nunber of users = 2, nunber of processes =5

Wsernane  Process Nane P D Ter m nal
BAE BAE 00000123 TNAG: (Host: 192.206.126.197 Port: 1067)
SYSTEM DISESS ON 00000120
SYSTEM Dvin 00000128 ('subprocess of 00000120)
SYSTEM _FTAL: 0000012C  FTAL:
SYSTEM _FTA2: 0000012D  FTA2:
$
$ show tine

26- VAR 1999 21:48: 13

$ show st at us
Satus on 26- MAR 1999 21:48:57.51 Hapsed CPU: 0 00:00:07.38
Buff. 1/0: 1698 Qrr. ws. : 2000 Qoen files : 0
Dr. 1/0: 303 Phys. Mem : 1072 Page Faults : 2372
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DCL Command Line Parsing
DCL parses acommand by first determining the verb that has been entered. The
verb isthefirst portion of the command line, delimited by white space.
Verb Processing
The verb may be:
m  User defined (symbol)
s Knownto DCL through its command tables (SYSSSHARE: DOLTABLES. EXE)

The verb may require a parameter to complete its syntax. For example:
$ SHOW TI ME
$ SHOW STATUS

The verb may be implemented by:
= A user program, explicitly or implicitly, activated by the $RUN command.
s DCL internaly

$SHOW TI ME, $SHOW STATUS, $SHON TRANSLATI ON, $SPAWN

m A DCL-defined image (program), located, by default, in the SY S$SY STEM:
directory.

$TYPE, $DI RECTCRY, $EDIT

Changing Verb Behavior

The behavior of acommand may be changed by the use of parameters and/or
qualifiers.

m Itistheresponsibility of the system/user program to obtain the parameters
from DCL and to process them.

m A command can accept a maximum of eight parameters from the command
line.

m  Parameters can be comma-delimited lists (with no embedded white space).
m  Qualifiersare designated by a leading slash (/).

3-10 Rev. 0.30
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DCL and File-Oriented Parameters

The most common form of parameter passed to aDCL command isafile
specification. File specifications will be covered in more detail later. It is
important to understand the basics of file specifications, prior to working with
DCL.

m  Files have names and types.
e Thename and type are delimited by a period (. ).

»  The period delimiter is always part of the file name, even if you do not
specify atype.
m  OpenVMS supports multiple versions of files.
The version number follows the file type and is preceded by a semicolon (; ).
m Filesarecataloged in directories.

The directory name precedes the file name and is embedded between square
brackets ([ ]).

n Directories are located on devices.

A colon (: ) separates the device name and directory name.

File Specification Defaults

m  Any piece of the device and directory name missing is taken from the default
directory string.

m  Many commands (but not all) have default input file types, for example:
* $ TYPEdefaultsto .LIS
* $ CCdefaultsto.C
* $ LI NKdefaultsto.OBJ

. $ RUN defaultsto .EXE
n Most commands default to the most recent version of the file.

User-Defined File Names

The user/system can define the file name (using logical names).
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DCL File Name Parsing Example
The following command attempts to display a nonexistent file:
$ type x
YIYPEWSEARCHFAI L, error searching for H.LI SBOKA200: [ BAEl X LI S,
-RVEEF\F file not found
$

m  Thefiletypeisassumed to be. LI S. This assumption is made by the TYPE
command.

m  The semicolon, with no trailing version number, indicates the most recent
version of the file.

Note

A The error message indicates that TY PE is attempting to locate the file on the
disk ELLI S$DKA200: andinthedirectory [ BAE] .
Thesefile specification components come from the default directory string,
displayed by $SHOW DEFAULT, as seen below:
$ show def aul t

ELLI S$DKA200: [ BAE]
$
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Qualifiers

Rev. 0.30

There are three types of qualifiers:

Command qualifiers

*  Like adverbs, they modify the verb.

*  Regardless of its position, the qualifier has the same effect.
$ PRI NT/HOLD FILEL1. LIS
$ PRINT FILELl. LI S/ HOLD
$ DELETE/ CONFI RM TEST. TMP

Positional qualifiers
*  Modify the parameter before the qualifier.

*  Havedifferent meanings depending on where they appear on the
command line.

$ PRI NT/ COPI ES=3 FI LE1. DAT, FI LE2. DAT
$ PRI NT TEST. DAT/ COPI ES=2, MUMBLE. DAT
$ PRI NT/ COPI ES=2 ALPHA. DAT, BETA. DAT/ COPI ES=3, AA. DAT

Parameter qualifiers

Can only be used with certain types of parameters/ SAVE_SET in the BACKUP
command.
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HELP

The HELP command invokes the OpenVMS HEL P facility to display information
about an OpenVM S command or topic. In response to the “Topic?’ prompt, you

can:

Type the name of the command or topic for help.
Type INSTRUCTIONS for more detailed instructions on how to use Help.

Type HINTS if you are not sure of the name of the command or topic for
which you need help.

Type aquestion mark (?) to redisplay the most recently requested text.
Press the Return key one or more times to exit from Help.

Abbreviate any topic name, although ambiguous abbreviations result in all
matches being displayed.
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Getting Started with HELP
$ HELP H NTS

H NI'S

Type the nane of one of the categories listed belowto obtain a list
of related conmands and topics. To obtain detailed inforrmati on on a
topic, press the RETURN key until you reach the "Topi c?" pronpt and then
type the nane of the topic.

Topi cs that appear in all upper case are DOL commands.

Additional infornation avail abl e:

Batch and print_jobs GCommand_pr ocedur es Gont acti ng_peopl e
Qreating_processes Devel opi ng_pr ogr ans

Executi ng_pr ogr ans Files and directories Logi cal _nanes

H NI'S Subt opi ¢? GONTACTI NG PECPLE

Cont act i ng_peopl e

Gormmuni cating wth other peopl e using the system

MAN L Sends/ reads nessages to/ from ot her users.

PHONE Permits users to communi cate by typi ng nessages to one
another's termnal screens.

REPLY D spl ays a nessage on one or nore terninal screens.
REQUEST D spl ays a nessage on the operator's consol e.

SHON USERS Lists the interactive users on the system

Type ? to display the list of HNIS
Type QONTACTI NG PECPLE to redisplay this particul ar hint.
Press the RETURN key before typing a conmand or topi c nane.
H NTI'S Subt opi ¢c?

Topi c?

$
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Summary of Basic DCL Commands

Command Description

$SHOW PROCESS Views process parameters
$SHOW USERS Views who is logged on

$SHOW SYSTEM Views information on all processes

$SHOW TERM NAL

Views terminal characteristics

$SET TERM NAL/ W DTH=132

Sets terminal to largest width (default width is 80)

$SET TERM NAL/ | NQUI RE

Asks terminal for type and sets characteristics
appropriately

$SET TERM NAL/ NOBROADCAST

Shuts off messages from phone, malil, etc.

$CREATE FI LE. DAT

This is the contents of a test file.
<crl/z>

Creates a file
Puts an end of file marker in the file and closes the file

$TYPE FI LE. DAT

Views contents of file on the terminal screen

$PRI NT FI LE. DAT

Requests printing of the file

$COPY DI SK$A: [ OBRI EN. NEXT] FI LE. DAT
Dl SK$B: [ DOBI E. G LLI S] FI LE. DAT

Makes a copy of a file

$DELETE FI LE. DAT; 1

Deletes the file

$PURGE

Deletes all but the highest version of all files in your
directory

$PURGE/ KEEP=3

Keeps the highest three versions of all files in your
directory

$RENAVE FI LE. DAT HI STORY. DAT

Renames a file. FI LE. DAT is now called
HI STORY. DAT and no new file is created

$RUN PGVA. EXE

Executes a program

$SPAVN

Creates a subprocess
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SPAWN Command

The SPAWN command creates a subprocess, running in a DCL environment.

SPAWN Scenario

$RUN MAJOR_LEAGUE_PROGRAM EXE

loops! forgot to prepare a file that will
be opened at the end of the program
<Ctrl/Y>

$SPAWN ! creates a subprocess.
Process OBRI EN 1 Spawned.

$RUN M NI _UPDATE. EXE ldo the stuff you forgot.

$LOGOUT ! DON' T PANIC
! You are |ogging out of the subprocess.

$CONTI NUE I'conti nues the running of the
I MAJOR_LEAGUE_PROGRAM
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Command Line Editing

Command line editing allows you to correct, change, and reexecute a previously
entered DCL command.

Moving the cursor

<Ctrl/ H> movesthe cursor to the left end of the command line.

<Ctr |/ E> moves the cursor to the right end of the command line.

<LEFT ARROW or <Ctr |/ D> movesthe cursor one character to the left.
<RI GHT ARROW* or <Ct r |/ F> moves the cursor one character to the right.
Deleting data

<DELETE KEY> or <BACKSPACE> eliminatesthe character at left of
cursor.

<LI NE FEED> dliminatesthe word at the left of the cursor.
<Ctrl/ U erasesthelineto the left of the cursor.

<Ctrl/ X> discardsthe current command line regardless of the cursor
position.

Adding data

<Ctrl/ A> toggles between overstrike and insert modes (same as
$ SET TERM NAL/I NSERT and $ SET TERM NAL/ OVERSTRI KE)

Recalling command lines

<Ctrl/ B> recallsthe most recently entered command line.

<UP ARROW> can recall up tothelast 20 (VAX) or 254 (Alpha) commands.
<DOAN ARROW recalls in the opposite direction than the up arrow.

$ RECALL/ALL displaysanumbered list of the last 20 (VAX) or 254
(Alpha) command lines issued.

$ RECALL 4 recallsthe fourth most recently entered command line.
$ RECALL COPY recallsthe most recent copy command issued.
$ RECALL/ ERASE empties the contents of the RECALL buffer.
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Control Keys

m  Terminating or interrupting an operation

<Ctrl/Y> interruptsthe execution of the current image and returnsto the $
prompt

<Ctrl/ C returnsto the utility prompt in some utilities; otherwise, it isthe
sameas <Ctrl/Y>.

<Ctr|/ Z> exits from some utilities ( $MN L, $PHONE). Places an end-of-file
marker in current position in file operations ($CREATE).

<Ctrl/T> displays status and timings of the running image. It must be
enabled with $SET CONTROL=T.

s Controlling screen display
<Ctrl/R> retypesthe current line. It is used mostly at hard-copy terminals.

<Ctrl /W refreshesthe screen. It isuseful for clearing off messages that
might be sent to you during an editing session.

<Ctrl/S> suspendsoutput and execution of an image.
<Ctrl/ @ restartsoutput and image execution.

<Ctr |/ OG> suspends output but image continues executing. Another <Ctrl / &>
restarts output.

<Ctrl/ L> page feed on hard-copy terminals. It clears your portion of
screens in Phone utility.
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Terminal Characteristics

m  Toview terminal settings:
$ SHOW TERM NAL

Term nal : _TWA2:
User nane: OBRI EN

I nput : 9600 LFfill: O W dt h:
Qut put: 9600 CRfill: O Page:
Termi nal Characteristics:

Interactive Echo

Host sync TTsync

W ap Scope

Br oadcast No Readsync

No Mbdem No Local _echo

No Brdcst nbx No DMVA
Li ne Editing Overstrike editing
No Secure server No Di sconnect

SI XEL G aphi cs No Soft Characters

ANSI _CRT Regi s
Edi t _node DEC CRT
$

m  Tochangeterminal settings:
$SET TERM NAL
$SET TERM NAL/ | NQUI RE
$SET TERM NAL/ W DTH=132

80 Parity: None

24

Type_ahead
Lower case
No Renote
No Form

No Aut obaud
No Al typeahd
No Fal | back
No Pasthru
Printer port
No Bl ock_node
DEC_CRT2

Devi ce_Type: VT300_Series Oaner: OBRI EN_TWA2

No Escape

Tab

Ei ght bi t
Ful | dup

Hangup

Set _speed

No Di al up

No Syspassword
Nureri c Keypad
Advanced_vi deo

DEC_CRT3
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/PAGE Qualifier

Most commands that display output include a/ PAGE qualifier to display output
one screen at atime. The / PAGE=SAVE qudlifier value gives a UNIX command-
like feel.

Rev. 0.30

Example:

$ TYPE/ PAGE=SCROLL fil enane. dat ! Displays one page
I at a tine.

$ TYPE/ PAGE=CLEAR_SCREEN fi | enane. dat (defaul t)

$ TYPE/ PAGE=SAVE alows you to save up to five screens and scroll
forward and back using Prev/Next screen keys, similar to UNIX pg
command. Also, supports searches, using the <f i nd> key, as well as other
options.

$ TYPE/ TAl L=n adlows you to examine last n lines, similar to the UNIX
t ai | command. Thisoption is not available on all display commands.

$ TYPE[/ H GHLI GHT] [/ EXACT] / SEARCH=st ri ng may be used to
highlight search strings in $TYPE display.
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Error Messages

Sample Error Message

$ci py

!'You neant to type GCPY.

%RCL- WI WERB, unr ecogni zed command verb, check validity and spelling /QPY

System Message Delimiter (%)

Indicates some sort of message (similar to the way the $ prompt indicates
DCL)

Facility Code ( DCL)

Indicates which facility within the operating system is reporting the error
Severity Code (W

Indicates how serious the error is (see next page)

Message | dentification Code (| VWERB)

* Indicates the category of problem.

*  You canlook up this mnemonic in the System Messages and Error
Recovery Procedures Manual of the OpenVMS documentation set.

e May aso beusedwith$ HELP/ MESSAGE
Message Text (“unrecognized command verb...”)
Readable text describing the probable cause of the error.
DCL Being Helpful (/ Cl PY/')

The failing portion of the command line.
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Severity Levels

Each error message has a corresponding status value. A portion of the status value
(the low three bits) identifies the severity level of the error status.

Severity Symbol Value Meaning Example
Warning w 0 Operation partly successful  RTYPE nonexisting file
Success S 1 Everything went ok, usually $SPAWN
not displayed
Error E 2 Operation probably failed $PURCE
TEMP. DAT; 3
Informational I 3 Notification of an event $COPY/ LOG
Fatal F 4 Operation failed $ANALYZE/ CRASH with no
access to dump file
Rev. 0.30 3-23
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HELP Message Utility

OpenV MS provides a utility that allows you to access online descriptions of
system messages.

The HELP/MESSAGE command operates through a DCL interface that
accesses message descriptions in atext file.

Thistext file is derived from the latest version of the OpenVMS system
messages documentation.

By default, HEL PMESSAGE provides information about how the last
executed command has completed.

HELP/ MESSAGE

HELP/MESSAGE also allows you to access message descriptions by
specifying a message identifier, words from the message text or a status code.

HELP/ MESSAGE nessage-id
HELP/ MESSAGE ACCVI O
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HELP/MESSAGE Example

$

$ type junk

YIYPEWSEARCH-AIL, error searching for _[KA300: [BLI§JUNK LIS
-REER\, file not found

$ hel p/ nessage

SEARHAIL, error searching for 'fil e-spec'
Facility: Shared by several facilities
Expl anat i on: The specified file could not be found.

Wser Action: Take action based on t he acconpanyi ng nessage.

$ hel p/ nessage fnf
FN-  file not found
Facility: SYSEN SystemGeneration UWility

Expl anat i on: SYSENis unable to locate the driver inage file. The defaul t
directory and di sk device for driver inages is SYSESYSTEM
This nessage is al so produced duri ng an AUTGOCONA GRE
operation if a UNBU devi ce does not have a correspondi ng
driver in SYS$SYSTEM
Wser Action: Restore the image file to the systemdi sk froma backup di sk.

N file not found

Facility: RMB QpenWs Record Minagenent Servi ces
Expl anat i on: The specified file does not exist.

Wser Action: Check the file specification and verify that the device,
directory, file name, and file type are all specified
correctly. If alogical nane is specified, verify the current
equi val ence assigned to the logical nane. |If the equival ence
is correct, verify that the correct volune is nounted on
the specified device and that the file was not inadvertently
del et ed.
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DCL Commands by Function

Getting Started
LOGd N PROCEDURE
LOGOUT

SET PASSWORD

General Information
HELP

SHOW CLUSTER
SHOW DEVI CES
SHOW NETWORK
SHOW PROCESS
SHOW SYSTEM
SHOW TERM NAL
SHOW TI VE

Directories

CREATE/ DI RECTORY
DELETE

DI RECTORY

PURGE

File Protection

COPY/ PROTECTI ON
CREATE/ DI RECTORY/ PROT
DI RECTORY/ PROTECTI ON
EDI T/ ACL

SET ACL

SET FI LE/ ACL

SET PROTECTI ON

SET PROTECTI OV DEFAULT
SHOW ACL

SHOW PROTECTI ON

File Specifications

SET DEFAULT

SHOW DEFAULT
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Compile
BASI C
BLI SS
COoBOL
CcC
FORTRAN
MACRO
PASCAL

File Manipulation
APPEND
COoPY
CREATE
DELETE

DI FFERENCES
PRI NT
RENAME

SORT

TYPE
UNLOCK

Symbols

DELETE/ SYMBOL

LEXI CAL FUNCTI ONS
SHOW SYNMBOL
Command Procedures
@ ( COWWAND PROCEDURE)
CLCSE

EXIT

GOTO

| F.THEN

| NQUI RE

OPEN

READ

STOP

WAI' T

WRI TE
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m  Error Handling
ON CONTROL_Y
ON..THEN
SET [ NQ CONTROL_Y
SET [N ON
SET [ NQ VERI FY
m Logical Names
ASSI GN
CREATE/ NAME_TABLE
DEASSI GN
DEFI NE
MOUNT
SHOW LOG CAL
SHOW TRANSLATI ON
»  Network
SET HOST
SHOW NET
m  Communication
MAI L
PHONE
REPLY
REQUEST
m  Process
DEFI NE/ KEY
DELETE/ KEY
RECALL
SET BRQOADCAST
SET KEY
SET PROCESS
SET PROCESS/ PRI ORI TY
SET PRQVPT
SHOW BROADCAST
SHOW KEY
SHOW PROCESS
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= Job Control
DELETE/ ENTRY
PRI NT
SET QUEUE/ ENTRY
SHOW PRI NTER
SHOW QUEUE
STOP/ ABORT
STOP/ ENTRY
STOP/ REQUEUE
SUBM T

m  Devices
DEALLOCATE
DI SMOUNT
ALLOCATE
I NI TI ALI ZE
MOUNT
SET TERM NAL
SHOW DEVI CES

[ Link
LI BRARY
LI NK
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Learning Check

1. What arethe three parts of a DCL command?

3. DCL begins parsing acommand by determining the

entered.

4. Describe the parts of the following file specification:

U U g 0o
ELLIS$DKA200:[HOME]FOO.LIS;2
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Objectives

Topics
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Using Editors
Module 4

To produce datafiles and programs in an effective fashion you need to use some
form of text editor. This module introduces three standard editors, and describes
their features and differences. The EVE editor is the default editor for OpenVMS.
The EDT editor isavailable on all OpenVMS systems. The CDE editor is available
on Common Desktop workstation environments.

After completing this module, you will be able to:

List the three basic editors available with OpenVMS.
List at least 10 basic EVE commands.

Identify and use the three EDT modes.

Usethe EVE and EDT Help utilities.

Usethe EDT keypad keys.

EDT Overview

EVE Overview

EVE

*  Basic Commands
*  Keypad

* Help

. Recovery

»  Defining Keys

EDT
* Help
. Line Mode

Keypad Mode
. Recovery

. Initialization
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Editing Options
Three basic editors are available with OpenVMS.
= EVE

EVE isthe current default editor. It is extensible and can easily define keysto
handle commands.

s EDT

EDT isan older editor with a popular keypad interface. It is the only one of
these three editors that supports aline mode for hard copy editing.

n CDE Text Editor

A mouse-driven PC-style editor, the CDE text editor is only available under
the Common Desktop Interface (CDE). It is also available in the same format
with Tru64 UNIX. This editor isfairly straightforward if you have used a PC
and, therefore, will not be discussed further in this course.
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EVE

Overview

Rev. 0.30

Extensible OpenVMS editor
Used to create or modify files
Supports multiple windows

The size and number of windows depend on the type of terminal you are
using.

Insert and overstrike mode

Less system load than EDT

Easy to learn

Automatic word wrap

Customizable using the TPU programming language
Allows you to work on multiple files simultaneously
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The EVE Editor

To usethe EVE editor, enter:
$ EDIT/TPU fil e. dat

EVE Screen Layout

$edny file. dat
[End of file]

Buffer: MY_F LE DAT

| Wite | Insert | Forward

Editing newfile. Qould not find: E.LI SSCKA200: [ BAE M¥_H LE DAT;
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EVE Help

Line Mode Help

s Pressthe DO key (VT200), <PF4> (VT100), or the KP — (keypad minus on
a PC keyboard) to get the COMVAND: prompt.

m  TypeHELP.
A list of topics will be displayed from which you can receive help.
m  Pressthe Return key to exit from Help.

Screen Mode Help

m  Press<PF2> (VT100), <HELP> key (VT200), or the KP/ (keypad slash on a
PC) while in keypad mode.

m  Pressthe key with which you need help.
m  Pressthe Return key to exit.

Predefined Keypads

To use a predefined keypad, press the appropriate DO key and enter one of the
following commands:

SET KEYPAD VT100
SET KEYPAD EDT

SET KEYPAD WPS

SET KEYPAD NUVMERI C
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Basic EVE Commands

Command Function

TOP Moves cursor to beginning of current buffer
BOTTOM Moves cursor to end of current buffer

ERASE LI NE Deletes current line, from current cursor position
ERASE WORD Deletes current word, from current cursor position
SELECT Selects text for copy or cut

COPY Copies selected text into buffer

Ccur Same as COPY, except deletes selected text
PASTE Pastes buffer from cursor position

END CF LINE Moves cursor to end of line, same as <Grl /B>
START CF LINE Moves cursor to start of line, sameas <Ctr | / H>
BOX SELECT Selects a “box” of text

BOX CUT/ COPY Cuts/copies a box of text to buffer

BOX PASTE Pastes a box of text

FI ND Searches for text

FI ND NEXT Searches for next occurrence of text

REPLACE Replaces text, prompts to change and continues
GLOBAL REPLACE Globally replaces text without prompting

SET GOLD Defines gold key

DEFI NE KEY Defines command as key/key sequence

LEARN “Learns” keystrokes and maps to key sequence

SAVE EXTENDED EVE file

Serves key definitionsin fi | e. t pu$sect i on section file; may use
with $ EDI T/ TPU/ SECTI ON=f i | e or by defining TPUSSECTI ON
logical name

DCL Executes a DCL command, and brings the output into a special buffer
called DCL

SPAVN Creates a subprocess

EXIT Writes and exits

QU T Exits without saving changes

SAVE FILE AS f Writes buffer to alternate file name

VWRI TE Writes the contents of the current buffer out to a file

CENTER Centers text on aline
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Sample EVE VT100 Keypad
The following display is made after:
1. Entering the SET KEYPAD VT100 command.
2. Pressing the key corresponding to PF2 (KP / onaPC).

To get helpon | HAP | Do [ ] | | | |
commands, type | I || I I I I
a coomand name | I | | | | | |

or ? and press
RETURN

Fnd |Insert | Renove | Fnd | HEEP |Change | Do

I

| here | | | |directi| |
I

I

To list all key I I |

I

I

I

definitions, Select |Previoul Next | |Select |Renove |Insert | Mve
type Keys and | screen |screen | | | | here |by line|
press RETURN I I | | I I I I
or press QD | Move up| | | Move up| | Base |
HELP. I I I I I | word |
I I I I | | I
To show a key | Mve | Mve | Mve | | Mve | Mve | Mve | |
definition, use | left | doan | right | | left | down | right |Change |
the SHOVKEY I I I | | I | | node |
cormmand. | Next screen |Previoy| |
Wse the DO key to enter | | screen | |
advanced conmands | | | |
Buffer: HALP

Press the key that you want hel p on (RETURN to exit hel p)
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Sample EVE EDT Keypad
The following display is made after:
1. Entering the SET KEYPAD EDT command
2. Pressing the key corresponding to PF2 (KP / on aPC)

QD key functions are shown in reverse.

To get helpon | HAP | Do [ ] | | | I

commands, type |CEDER || | | I I
a coomand name | I | | I I I I

or ? and press
RETURN | And |Ins Her|Renove | | Gld | HELP | FndNkt | Del L |

Wi F nfrest or dfSto TexIICTKey D= STl ndRes Lin
To list all key | I I || I I I I
definitions, | Select |Pre Scr|Nex Scr| | MovByPal Sect | Append | Del W|

type keys and | (N U SOV O | | R
press RETURN I I I | | I I I I

or press QLD | Move up| | Forwar d| Rever se| Renove | Del C |
HELP. [ ool JEot t om [ Toolli ns “Fer Jres “Gnal

I | I I | | I
To show a key | Mv Lef | Mov Dow Mv Rgl | Vord | BEAL | Char | |

definition, use |SEESHN ENNCH) EESIN | SIS BIMESY STEEE Return |
the SHOVKEY I I I | | I | I I
cormmand. | EDT Line | Sel ect | |

Use the DO key to enter | IESTINNITN ES5EH |

advanced conmands | I I I

Buffer: HELP

Press the key that you want help on (RETURN to exit hel p):
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Startup Keypads

Rev. 0.30

Keypads can be enabled automatically when you start EVE using the logical name
EVE$SKEYPAD. The logical name should be set at DCL level prior to activating
EVE. This activity is normally performed in your login command procedure

(LOG N. COM).
To automatically enable the VT100 keypad, enter:
$ DEFI NE EVE$KEYPAD VT100

To automatically enable the EDT keypad, enter:
$ DEFI NE EVE$SKEYPAD EDT
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Exiting EVE Editor
End the EVE editing session in any of the following ways.
m  PressCtrl/ Ztoexit the editing session and save the modifications.

m  Pressthe DO key (VT200) or the <PF4> key (VT100) to get the command:
prompt.

s Enter QUI T to end the session, which does not save modifications.

n Enter EXI T to end the session and save modifications.
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EVE File Recovery

s Journaling

When an editing session is exited abnormally (Ctrl/Y or system interruption),
you can recover your modifications.

s Journal file

*  Contains the keystrokes and editing commands of your current editing
session.

*  Filenameis same as input file name.

* Filetypeis.TPUSJOURNAL.

* Itiscreated at beginning of editing session.

* Itisdeleted automatically at the end of a session that is ended normally.
$ EDI T/ TPU WORK. COMcreates WORK. TPU$J QURNAL

* If the edit session is exited abnormally, it leaves WORK. TPU$J OURNAL.

e Torecover changes, enter:
$ EDI T/ TPU WORK. COM RECOVER
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EDT

Overview
| ]
| ]

Line Mode
.
.
.

Keypad Mode

Used to create or modify files

Has more system overhead than EVE

Can work on multiple files simultaneously
Three modes are available:

* Linemode

Keypad mode

*  Nokeypad mode

Works with individual linesin file
Used for hard copy terminals

Has asterisk prompt (*)

Default mode for EDT editor

Allows you to work with the whole file on the screen

Requires a video terminal

To gart keypad mode, enter the CHANGE command at line mode prompt (*)
See EDT keypad layout described under EVE

Nokeypad Mode

Most commonly used for DEFINE KEY commands
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The EDT Editor

To usethe EDT editor, enter:
$ ed/edt ny_file.dat
1 7spawn

*

EDT Keypad Mode Screen Layout

[ ECB]

Rev. 0.30
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EDT Help

To get line mode help, enter HELP &t the line mode prompt (*).
$ EDIT file.dat

1 Thisisthefirst line of the file
*HELP

Y ou can get help on atopic by typing:

HELP t opi ¢ subt opi ¢ subsubtopic. .

A topic can have one of the following forms:

m  Analphanumeric string (for example, a command name, option, and so forth)
s The match-all or wildcard symbol (*)

Examples:

HELP SUBSTI TUTE NEXT

HELP CHANGE SUBCOMVAND

HELP CH

If atopic is abbreviated, Help displays the text for all topics that match the
abbreviation.

Screen Mode Help
m  Press<PF2> or <HELP> key while in keypad mode.
m  Pressthe key with which you need help.
m  Toexit, pressthe space bar.
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EDT Line Mode Commands

Rev. 0.30

Command Function

CHANGE Changes from line mode to keypad mode

coPY Duplicates line(s) of text

DELETE Removes line(s) of text

EXIT Saves all changes to the file, and ends the editing session
HELP Invokes EDT line mode help

I NSERT Inserts text into the buffer

MOVE Moves line(s) of text from one location to another

QUT Does not save changes to the file, and ends the editing session
REPLACE Deletes line(s) of text and allows user to add new text
RESEQUENCE Assigns new line numbers in increments of 1

SUBSTI TUTE Replaces one line of text with another
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EDT Keypad Keys
Use the keypad keys to manipulate data

Advance or Backup (change direction of the cursor)

Move the cursor

One character a atime
Oneword at atime
Onelineat atime
Tothe end of the line

Or using the arrow keys

Delete

The character the cursor ison
Up to the next word
To the end of the line

The character before the cursor

Search for astring

In either forward or reverse direction

EDT will show you each occurrence of the string

Cut and paste text

From one location to another within the file

From one file to another (using buffers)
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Exiting the EDT Editor
To end the EDT editing session:

Rev. 0.30

From screen mode, pressCt r | / Z to go to line mode
From line mode (the asterisk prompt):

Enter EXI T to savethe changesin thefile.

*  Enter QUI T and the changes are not saved.

An alternate way to enter the line mode commandsiis:

e From screen mode press <PF1> then keypad key 7.

 Atthe EDT command prompt, enter either EXI T or QUI T (PF1 7
allows you to enter a line mode command while still in screen mode).
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EDT File Recovery

Journaling

When an editing session is abnormally exited (Ct r I / Y or system
interruption) you can recover your modifications.

Journal file

* Ajournal file contains the keystrokes and editing commands of your
current editing session.

*  Filenameis same as input file name.

* Filetypeis. j ou.

* Itiscreated at beginning of editing session.

* Itisdeleted automatically at the end of a session that is ended normally.
Example

$ EDI T TEST. COMcreates TEST. JOU

* If thisedit was abnormally exited, it would leave TEST. JQU.

e Torecover changes, enter:
$ EDI T TEST. COM RECOVER
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EDT Initialization File (EDTINIL.EDT)

Rev. 0.30

Special file used to set up your EDT editing environment

EDT editor looks for thisfile in the directory in which you are editing, and
executesiit.

To make the EDT editor look for this file in a different directory, enter:
$ EDI T/ COUWAND=[ ot herdi rect ory] EDTI NI . EDT fil e. dat

EDTI NI . EDT contains line mode EDT editor commands

Example of an EDTI NI . EDT file:

SET QUIET

SET WRAP 60

SET TAB 5

DEFI NE KEY GOLD F AS "EXT EXIT."
DEFI NE KEY GOLD Q AS "EXT QUIT."
SET MODE CHANGE



OpenVMS Fundamentals, Version 7.2

Learning Check
1. Match the following editors with the descriptions provided.

a EVE ... Easiest to learn

b. EDT ... Default editor

c. CDE .. Keypad interface
.............. Supports line-mode editing
.............. Extensible and customizable
.............. Popular, older editor
.............. Mouse-driven
.............. Also available with Tru64 UNIX

2. You can recover lost editsto an abnormally exited file using:

3. EVEiscustomizable using the:
4. Customizethe EDT environment with:
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Mail and Phone
Module 5

Objectives

Topics
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The OpenVMS Mail utility allows you to send messages to users on your system
or on any other computer that is connected to your system. It allows you to read,
file, forward, delete, print, and reply to messages that other users send you.

The OpenVMS Phone utility allows you to “talk” to other users on your system or
on any other OpenVMS system in your network. The utility simulates the
functions and features of a telephone.

This module details the use of each utility. After completing this module, you will
be able to:

m  Usethe Mail utility to read, send, and delete a message.
m  Get online help from the Mail utility.
s Usethe Phone utility to send an interactive message.

= Mail Utility
s Phone Utility
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Mail Utility

The Mail utility allows you to send and receive messages from other users on local
or remote nodes whether or not they are logged in.

To invoke Mail, enter:

$ Ml

MN >

Mail allows you to:

Read messages
Send messages
Delete messages
Get online help

File messages

Mail stores messages in file named MAI L. MAI located in your default/mail
directory at login. Large messages are stored in files named MAI L$xxxxxx. MAI .

To set aMail subdirectory and move . MAI filesto it, enter:

MNL > Set mail _directory
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Sending Messages

m  Tosend a message, enter:
$ mail

MAI L> send
TO fred

SUBJ: secret nessage

ENTER YOUR MESSACE BELOW PRESS CTRL/Z
VHEN COVPLETED OR CTRL/C TO QUIT:

text of nessage

ctrl/z
ctrl/c

m  To send a message to another node, enter:
$ mail

MAI L> send
TO nodex::system

$ mail <ret>

MAI L> send I Across internet
TO "'bellis@esser.com™
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Using an Editor in Mail

To use Mail and invoke a text editor, enter:
$ mail

MAI L> send/ edit

* By default, Mail invokesthe EVE editor.

. Y ou are now in a standard edit session.

To send the message, enter:
crl/z

or
EXIT

To cancel the send operation, enter:
QT

Rev. 0.30



Mail and Phone

Sending a File

Rev. 0.30

To send afile, enter:

$ mail

MAI L> send neno. t xt
TG obrien
SUBJECT: secret neno
or
$ mail/subject="secretnmen" neno.txt obrien
To send to adistribution list:
*  Create afile containing user names (distribution list).
*  Send the message to the names in the file that contains the user names.
For example:
'My distribution list file
! Mydis.dis
W LLI AV
HANVEED
SM TH
EVMS: : ELLI S

$ mail
MAI L> send

TO @ydis.dis
SUBJECT: neeting dates
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Reading Messages
By default, Mail creates folders that hold new, old, and discarded messages.

New messages are automatically placed in afolder called NEWVAI L.
Old messages are held in afolder called MAI L.

Deleted messages are stored in afolder called WASTEBASKET. The
wastebasket is emptied when you exit the utility.

Reading New Messages

Y ou are notified when you have new mail.
$ mail

You have 1 new message

MAI L>
Your current folder is automatically set to NEWVAI L.

To read, smply press <RETURN>
#1 24- AUG- 1989 21:15:30 NEWVAI L

FROM ELLIS

TG OBRI EN
SuBJ: COVPANY PICNI C

text of nessage
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Reading Old Messages

After you have read a new message, it is automatically moved to the MAI L folder.
To look at these messages, enter:

$ mail

MAI L> sel ect nmai

MAI L> directory

# FROM DATE SUBJECT MAI L

MAI L> read n

Deleting Mail

$ mail

MAI L> del ete 4-6, 11, 15, 22-35
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Summary of Mail Commands
MAI L> COPY fol dernane [fil enane]

Copies a message to another folder. If the specified folder does not exist,
Mail crestesiit.

MAI L> DI RECTORY
/ FOLDER
Lists all foldersin mail file.
/ SUBJECT_SUBSTRI NG=t ext
Selects messages containing “text” in subject field of message.
MAI L> EXTRACT fil espec
Places a copy of the current message in a sequentia file.
MAI L> FI LE f ol der nane
Moves the current message to the specified folder.
MAI L> HELP
Enables you to obtain information about mail.
MAI L> PRI NT
Prints current message.
/ QUEUE=gueue nane
[ NOW
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Phone Utility

The Phone utility is an interactive communication facility that allows you to call
another user who is currently logged on.

To invoke the utility:
$ PHONE [ user nane]

Phone Screen

$ phone system

(penWWB Phone Facility 26- MAR 1999
%
R ngi ng SYSTEM. . (Press any key to cancel call and continue.)
BLIS:BAE
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Phone Example

QpenWS Phone Facility 26-
MAR 1999
%
BLIS:BAE
Can you hel p ne?
ELLI S : SYSTEM
Sure, after you have checked the manual .
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Phone Command Summary
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Command

Function

%HELP

Information about using this utility is displayed.

%

Entering the % sign allows you to enter commands.

YANSVER ( $PHONE ANSVER)

Answers the phone when you receive a call.

oDl RECTORY or 9%l RECTORY node: :

Lists users you may call.

%HANGUP

Hangs up phone but still remain in utility.

YREJECT

Rejects a call from another user. The other user is
informed that you have rejected them.

YEXIT (Ctril2)

Exits the utility.

MOVE

Moves lines of text from one location to another.
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Learning Check

1.

The Mail utility allows you to send and receive messages from:

a.  Userslogged into alocal node.

b. Userslogged into local or remote nodes.

c. Usersonlocal or remote nodes whether they are logged in or not.

d. All of the above.

Name the folders where Mail stores messages:

NEW IMESSAGES. ...eeeeeieeeeeiiiiirteeeee e e e s ssibrar e e e e e e s s sssba e reeeeeeesasssarereeeeeesannnsnnees
(@] o [ 1S5S o =SSR
DelEted MESSAGES:......eeeeeeeeeieeeeiiee e eee e st e e et e e st e e e e e e ssaeeessaeeesaseeennneeeanneeeas
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Directories and Files
Module 6

Objectives

This module introduces the directory structure on the OpenVMS system. It
explains how to organize your files in subdirectories to facilitate easy access and
retrieval.

After completing this module, you will be able to:

Topics

Rev. 0.30

Create subdirectories.

Set default to adirectory.
Move files to a subdirectory.
Delete subdirectories.

File Specifications
Directory Organization
Creating Directories
Deleting Directories
Wildcards

File Protection

ACL Protection
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Complete File Specification
NODE: : DEVI CE: [ DI RECTORY] FI LENAME. TYPE; VERSI ON
BRUDEN: : DUA2: [ ELLI S] PROGRAMB. C; 4

NODE

The system name (1-6 characters). A networked environment has many
systems.

DEVI CE
The device where your files can be found (4-15 characters).
DI RECTORY

A designation for a subset of your file space, main level, or subdirectory
(1-39 characters).

Or, adesignation for a specific portion of the device.
FI LENANVE

The name of a specific file (0—-39 characters; ODS-5 allows 236 characters
for file names, including name and type).

TYPE

An extension indicating the type of file (0—39 characters;, ODS-5 allows 236
characters for file names, including name and type).

VERSI ON
A number used to differentiate files with the same name and type (1-32767).
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Directories

Rev. 0.30

Conceptually
A file cabinet with drawers and file folders

Actually

A filewith a.Dl R extension and version number of 1
File header has a bit set, marking the file as a directory
Created contiguously, must remain contiguous

Contains names of your files and information with which to locate your
files

Directories

I mpose an organization on your files, yielding a level of security for your
files and a potential decrease in access time

Subdirectories

Your files can be further organized into subdirectories for even finer
organization.

Can catalog other subdirectories as well as regular files.
Can have a maximum of 255 levelsin the hierarchy.

Files are typically grouped by type or function.

Levels

Master File Directory (MFD)

¢+  Catalogs UFDs

¢ Beginning of file lookup path

User File Directory (UFD)

Where users' filesare

Sub File Directory (SFD)

Any directory cataloged in a directory other than the M-D
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Directory Organization and File Specifications

e 000000.DIR [ 1 000000.DIR |

/l T~ 1 ZZ.DIR/ |

------------ t---1  BAE.DIR HACK.DIR /\

I +14-{ BOTTOMDAT | | TOPDAT f--;
___________ { SALARY.DAT | | PROGS.DIR |

— N

|PERMUTATIONS.C || COMBOS.C }

\_//

» $1$DKA300:[000000]000000.DIR

J
I

- $1$DKA100:[000000]000000.DIR i
% $1$DKA100:[000000]BAE.DIR i

-» $1$DKA100:[BAE]SALARY.DAT ----» $1$DKA300:[000000]2Z.DIR

$1$DKA100:[HACK.PROGS]PERMUTATIONS.C <-- | e » $1$DKA300:[ZZ]BOTTOM.DAT
$1$DKA100:[HACK.PROGS]COMBOS.C <« $1$DKA300:[ZZ]TOP.DAT P EE——
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Creating Directories
To create a subdirectory under [ OBRI EN] , enter:
$SET DEFAULT [ OBRI EN]

Make sure your default directory is at the UFD.
$CREATE/ DI RECTORY [ OBRI EN. Bl LLS]

Thiscommand creates afilecalled Bl LLS. DI Rin[ OBRI EN] .
BI LLS. DI Rtracksthefiles placed in this subdirectory.

$SET DEFAULT [ OBRI EN. BI LLS]
Determine if there isanything init.
$Dl RECTORY

The system responds with-- NO FI LES FOUND - -
$CREATE TEST. DAT

This command creates afile in the directory (could use an editor also).
$CREATE/ DI R [ OBRI EN. Bl LLS. ELECTRI C]

This command creates a subdirectory under BI LLS to be used for a
tracking of the electric hill.
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Directory Command
m Ligtsall or some of the filesin adirectory.
s Hasmany qualifiers with which to customize your request.

Qualifiers
$DI RECTORY/ DATE

Tellswhen the file was created
| PAGE=SAVE

Causes command output to be displayed one page at atime
| SEARCH="stri ng"

Highlights lines containing matching strings (must be used with /PAGE
qualifier)

/ Sl ZE

Includes size (blocks) with file names
/ PROTECTI ON

Includes protection information
/ FULL

Gives full information about each file
/ COLUVNS=n

Displays n columns on a brief display
Many other qualifiers are available.
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Deleting Subdirectories

To delete adirectory, the directory must be empty and delete protection must be
setonit.

Follow these steps:
$SET DEF [ OBRI EN. BI LLS]

$DELETE *.*; * 'Wildcards discussed shortly.
$SET DEFAULT [ OBRI EN]
$SET PROTECTI ON=O RWED BI LLS. DI R

$DELETE BI LLS. D R;
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Wildcards

Wildcard characters are special charactersthat can be used to:
m  Abbreviate afile specification.

m  Specify multiple files, with common characters in their file names.

m  Match a specific count of charactersin file specifications.

General-Purpose Wildcards
e Asterisk (*) matches zero or more characters of any type.

*  Percent (99 matches exactly one character of any type.

Examples
PAYROLL. COB; *

Matches all versions of PAYROLL. COB.
A

Matches all files with version number of 1.
PAYROLL% COB:; *

Matches all files named PAYROLL followed by exactly one more

character, of type. COB.
PAY* ., *; *
All fileswhose first three letters are PAY.
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Directory Wildcard Characters

Rev. 0.30

m  Minussign (- ) indicates moving up the directory hierarchy by one level.
m  Ellipsis(. . .) searches all subdirectories beneath the current.

m  Empty brackets ([]) can be used to designate the current directory.

Examples
$ show def aul t
ELLI S$DKA200: [ BAE]
$ set def [.visni
$ show def aul t
ELLI S$DKA200: [ BAE. VI SM
$ set default [-]
$ show def aul t
ELLI SSDKA200: [ BAE]
$ set def [.a.Db]
$ dir
Directory ELLI SSDKA200: [ BAE. A. B]

CDR1 STALL. COM 1
Total of 2 files.
$ set def [--.visni

$ show def aul t
ELLI S$DKA200: [ BAE. VI SM

$DI RECTORY [...]

Displays the contents of all subdirectories from the current default directory

down to lowest level subdirectory.
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File Protection

In a multi-user operating system like OpenVMS, many users have access to the
same disks and potentially the same files. OpenVM S maintains file protections to:

s Prevent unauthorized copying or deletion of files
m  Restrict accessto your filesin general
m  Allow the deletion of directories

Protections are maintained on a variety of objects. Protection checking for filesis
generally hierarchical. Levels of protection include:

m  Disk volume (volume or device protection)
m  Directory (directory protection)

m  File(file protection)

Protection can be:

s User Identification Code based (UIC)

m  Access Control List based (ACL)
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Processes, Objects, and Protections
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Process //\

Create \—’/
UIC: [32,46]
UIC [32,46]
assigned to file
Access

UIC [32,46]
checked against

UIC of file for
access.

N~

When an object such as afileis created, the UIC of the process is assigned as
owner of the object.

When an object is accessed, the process's UIC is compared to that of the object’s
owner to determine which protection category the process falls under.
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Determining Your UIC

The UIC of aprocess is made up of an octal group number and an octal member
number.

Numeric UICs are mapped to user identifiers through the Rightslist database.
Because of this mapping, users seldom see their UICs. Y ou can use the following
command to determine the numeric UIC of your process or of another user.

Note
A Do not worry about the details of the command. See Extending Command
Procedures for more details.

Example

$ sh proc

27-MAR 1999 22:39:18.75 Wser: BAE Process I D 00000123
Node: HLLIS Process nane: " BAE'

Ternnal : TNA: (Host: 192.206.126.197 Port: 1087)

Wser ldentifier: [ BRLDEN BAE]

Base priority: 4

Default file spec: HE.LI SBDKA200: [ BAE M SV
Nunber of Kthreads: 1

Devi ces al located: HE.LI SSTNA:

$ wite sysSoutput f$fao("! %', fSidentifier("BAE,"NAME TO NMBER')) ©
[42, 1]

$ wite sysSout put f$fao("! %', fSidentifier("ME',"NAME TO NMBER')) ©
[42, 2]

$ wite sysSout put f$fao("! %', fSidentifier("SYSTEM, " NAME TO NMBER') ) ©
[14]

$

© Users BAE and MJE are in the same UIC group.

® User SYSTEM isinthe SYSTEM category, since the group number is <10s.
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Protection Categories

-~

~

Group: 0 _
(MAXSYSGROUR Group Wner: uic

number matches exactly

matches

\ World: All UICs J

Categories of Users
SYSTEM

Group UIC number must be less than or equal to 10 (octal) or SY SPRV
privilege or same group and GRPPRYV privilege.

OWNER

The process's UIC group and member numbers match those of the file
owner’s UIC.

GROUP

The requesting process’'s UIC group number must match the file owner’s
UIC group number.

WORLD
Everybody

Rev. 0.30 6-13



OpenVMS Fundamentals, Version 7.2

Categories of File Access

OpenV MS supports four forms of access that may be allowed or denied in agiven
category. These categories include:

READ
Can TYPE, COPY, PRINT, BACKUP, etc. thefile.
WRI TE
Can APPEND, WRITE, etc. thefile.
EXECUTE
Can RUN or @ thefile.
DELETE
Can DELETE thefile.
m  WRITE access implies READ access.
m  READ accessimplies EXECUTE.

m  Onadirectory file, EXECUTE access with no READ access impliesthat a
user can access a file by name, but may not use wildcard access to peruse the
directory.

Examples
From M JE account:
$dir [bae.visn*.c
%0 RECT-ECPEN N error openi ng ELLI SBDKA200: [BAEM SM*. C * as i nput
-RVEEPRY, insufficient privilege or file protection violation
$ dir/nohead/ notrai |l [bae.vismmitt.c
ELLI S3DKA200: [ BAE M1 SM MUTT. C 4
ELLI S3DKA200: [ BAE M SM MUTT. C 3
$ wite sys$out put fSuser()
[ BRUDEN ME|
$
From BAE account:
$ dir/ prot/owner/ NCHEADER NOTRAI L [ bae] vi smdi r
ELLI S3DKA200: [BAEM SMDO R 1
[ BR.DEN BAE] (RE REE)
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Setting File Protection

To view afile's protection:
$DI RECTORY/ PROTECTI ON  FI LE. DAT

FI LE. DAT (RE, RAED, RE, E)

I
S 0O G W

$DI RECTORY/ OMNER FI LE. DAT

FI LE. DAT [ FRED 'FILE O\NER S UI C.
! FRED maps to a nuneric
1'U C through the
'rightslist database
$SET SECURI TY/ PROTECTI ON=( G RWW FI LE. DAT

This changes the protection on FILE.DAT to allow GROUP READ and WRITE
access and deny all access for WORLD.

When afileiscreated, it is given an owner and protection. The protection code is
the default code at the file's creation.

$SHOW PROTECTI ON
»  Displaysthe default protection code for new files.

»  Changing the default has no effect on existing files.

$SET PROTECTI ON=( S: RE, O RWED, G RE, W/ DEFAULT
»  Changesthe code for files created after this point in time.
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Access Control Lists

Access control lists (ACLS) provide an optional layer of protection beyond UIC
based protection. ACLs allow for afiner granularity of user categories.

Y ou can grant or deny access for specific users rather than groups of users.
Access information is held in Access Control Lists.

Identifier information is held in the Rights Database.

Users can hold more than one identifier.

Order of protection checking:

* If no ACL for file, OpenVMS uses UIC protection.

* If ACL disallows access, file is off limits unless you are the owner or a
system user.

e If user'sidentifiers do not match files ACL, OpenVMS uses UIC-based
protection.

To alow auser to add or change ACL entries for afile:

$SHOW SECURI TY TEST. DAT

$DI RECTORY/ FULL TEST. DAT

$DI RECTORY/ SECURI TY TEST. DAT
$EDI T/ ACL TEST. DAT

To delete an ACL:

$SET ACL/ DELETE TEST. DAT
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Access Control Lists Example
$ show security party. dat

ELLI S3DKA200: [ BAE. M SV PARTY. DAT; 1 obj ect of class FILE
Onwner: [ BRUCEN BAEH
Protection: (System RMD Oaner: RMD, Qoup: RE Verld)
Access (ontrol List: <enpty>

$

$ set security/acl =(identifier=obrien, access=none) party. dat

$

$ show security party. dat

ELLI S3DKA200: [ BAE. M SV PARTY. DAT; 1 obj ect of class FILE
Qwner: [ BRUCEN BAEH
Protection: (System RMD Oaner: RMD, Qoup: RE Verld)
Access (ontrol List:
(1 DENTI Fl BRE[ BRUDEN (BR BN, AOCESS=NONE)
$

$ set security/acl=(identifier=kjmaccess=read) party. dat
$ show security party. dat

ELLI S3DKA200: [ BAE. M SV PARTY. DAT; 1 obj ect of class FILE
Qwner: [ BRUCEN BAEH
Protection: (System RMD Oaner: RMD, Qoup: RE Verld)
Access Gontrol List:
(1 DENTI Fl BRE[ KIM , ACCESS=READ
(1 DENTI FI BRE[ BRUDEN (BR BN, ACCESS=NONE)
$
$ wite sys$out put f$fao("! %', FSl DENT("BAE', "NAME TO NMBER') )
[42, 1]
$



OpenVMS Fundamentals, Version 7.2

From OBRIEN’saccount (denied accessdueto ACL)

$ wite sys$out put FSUSER)

[ BRIDEN CBR EN

$ wite sys$output fS$fao("! o, F$I CENT("CBR BN', " NAVE TO NIMBER') )
[42, 3]

$ type sys$sysdevi ce: [ bae. vi snj party. dat

UWTYPE F SYSEHRROR systemservice error

-SYSTEMFNPPR YV, insufficient privilege or object protection violation
$

From KJM’s account (denied access dueto directory protection)

$ wite sys$out put FSUSER)

[ KIM

$ wite sys$output f$fao("! o), F$I CENT("KIM, " NAVE TO NUMBER'))

[ 52, 10]

$ type sys$sysdevi ce: [ bae. vi snj party. dat

UWYPEWSEARCH-AIL, error searching for
SYSPSYSDEVI CE: [ BAE M SM PARTY. DAT;

-RVEEPRY, insufficient privilege or file protection violation
$

From BAE’s account (enable WORLD EXECUTE accesson VISM.DIR)
$ dir/prot [bae]vismdir

Directory H.LI SBDKA200: [ BAE]
VISVDR 1 (RE REE)
Total of 1 file.

$
$ set secu/prot=(we) [bae]vismdir

$
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From KJM’saccount (allowed accessdueto ACL)

$ wite sys$out put FSUSER)

[ KIM

$ wite sys$output f$fao("! o, FSI CENT("KIM, "NAVE TO NUMBER'))
[ 52, 10]

$ type sys$sysdevi ce: [ bae. vi snj party. dat

The party is at Bruce's at 8: 00PM

$

From M JE’s account (allowed access dueto UIC)

$ wite sys$out put fSuser()

[ BRUDEN MIE|

$ wite sys$out put f$fao("! W', f$ident("nje", " nane_to_nunber"))
[42, 2]

$ type sys$sysdevi ce: [ bae. vi snj party. dat

The party is at Bruce's at 8: 00PM

$
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Learning Check

1. A user'sfilesarekept inthe:

use?

4. To specify multiple files with common charactersin their file names, you
would use a
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File Manipulation
Module 7

Much of the work done by computer users centers on files. To facilitate daily
needs and activities in managing files, OpenVMS includes several useful tools.

This module describes a variety of methods for managing, maintaining,
manipulating, and viewing files. After completing this module, you will be able to:

List DCL commands for file management.
Clean up directories.
Search files.

File Management Commands
$APPEND

Record Types
$DIFFERENCES
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File Management Commands
$CREATE TEST. TXT

Creates a new file without using an editor.

$COPY FROM HERE TO. HERE
Makes a copy of afile.

$DELETE DEFUNCT. NOW 4

Deletes a file (must specify aversion number on it).

$RENAVE MAUDE. LI N TI FFANY. WOW

Changes all or part of afile name.

$DELETE/ CONFI RM *. COPS; *

Prompts for confirmation before deleting files.

$DELETE/ LOG BYE. BYE; *
Displays file names as they are deleted.

$PURCE
Deletes all but the highest version of your files.

$PURCGE/ KEEP=3
Deletes all but the highest three versions

$CREATE/ DI RECTORY/ VERSI ON_LI M T=3

Automatically controls the number of versions of files in the new
subdirectory (default 32767).

$SET DI RECTORY/ VERSI ON_LI M T=3

Limits versions on new files in an existing directory.

$SET FI LE/ VERSI ON_LI M T=3 [ OBRI EN] . FUN;

Changes version limits on existing files.

$DUMP/ HEADER/ BLOCK=( COUNT: 0) BILLS. DIR

Displays file header information including version limits.
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APPEND Command

The APPEND command allows the concatenation of two or more files into one
output file.

s Theoutput file must exist prior to the append operation (use/ NEW
otherwise).

m  No new version of the outpuit file is created by default.
m Input files are not affected by the append operation.

$APPEND SMALL. TXT BI G TXT
Appends SVALL. TXT on to the end of Bl G TXT.

$APPEND *. DAT Bl G TXT

Concatenates the highest version of all DAT files in the directory to
Bl G TXT.

$APPEND *. DAT; * BI G TXT
Concatenates all versions of all DAT filesin the directory to BI G TXT.

$APPEND ARF. ARF CREATE_ME. PLEASE/ NEW
Creates anew output file if one does not already exist.

$APPENDY NEW LOG READ_CHECK/ WRI TE_CHECK PUTTY. BALL BI G TXT

Creates new version of BI G. TXT if necessary, informs you asit finishes
processing a file, and reads each record from the input and output files twice
to verify that they are correct.

Important
. Do not append files with different record types.
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Record Types
s VariableLength
*  Variesin length with the number of bytes of information.
*  Actual length is stored in the front of the record.
e Created by the EDT editor.
s Fixed Length
*  Filewould have been defined with fixed length records.

»  Size of record is constant even if the number of bytesin the record is
not.

*  Created by programs.
s Variablewith Fixed Control
*  Beginning portion is fixed length with remainder variable length.
*  Used by some editors and programs.
s Stream
e Stream of bytes with terminator character or sequence.
e Commonly generated by C programs.
»  $DIRECTORY/FULL
Tellswhat type of record isin afile.
m  $CONVERT
e Ultility to change record types in afile (among other things).
*  Discussed inthe RMS course.
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DUMP Utility
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It may be useful in some circumstances to view the raw contents of afile. The
DUMP utility allows you to dump afile in itsraw form. This may be particularly
useful for a programmer.

Examples

Simply typethefile.

$ type abc. dat

Line 1

Anot her |ine

Dump by record.

$ dunp/ record abc. dat

Dunp of file H.LI SBOKA200: [ BAE ABC DAT; 1 on 28- MAR 1999 00: 43: 51. 99
File ID (6532, 32807,0) End of file block 1/ Alocated 3

Record nunber 1 (00000001), 6 (0006) bytes, RFA(0001, 0000, 0000)

3120 656E694C Line 1.......... 000000

Record nunber 2 (00000002), 11 (000B) bytes, R=A(0001, 0000, 0008)

656E69 6207265 746F6E41 Anoter line..... 000000
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Generate araw dump.
$ dunp abc. dat

Dunp of file H.LI SBOKA200: [ BAE ABC DAT; 1 on 28- MAR 1999 00: 44: 43. 44

File I D (6532, 32807, 0)

BEnd of file block 1/ Alocated 3

Mirtual bl ock nunber 1 (00000001), 512 (0200) bytes

7265746F 6E41000B 3120656E 6940006 . .Line 1..Anoter 000000

00000000 00000000 FHFFO065 6E696C20 line........... 000010
00000000 00000000 00000000 00000000 ... ....o'vveeee. 000020
00000000 00000000 00000000 00000000 ... ............. 000030
00000000 00000000 00000000 00000000 ... ......vw..... 000040
00000000 00000000 00000000 00000000 ... ....ovvew.e. 000050
00000000 00000000 00000000 00000000 ... ............. 000060
00000000 00000000 00000000 00000000 ... ....ovvewee. 000070
00000000 00000000 00000000 00000000 ... ....o'vvee.e. 000080
00000000 00000000 00000000 00000000 ................ 000090
00000000 00000000 00000000 00000000 ... ............. 0000A0
00000000 00000000 00000000 00000000 ... ... 0000BO
00000000 00000000 00000000 00000000 ... ....o'vveeee. 0000Q0
00000000 00000000 00000000 00000000 ... ............. 000000
00000000 00000000 00000000 00000000 ... ... 0001A0
00000000 00000000 00000000 00000000 ... ......vw..... 0001BO
00000000 00000000 00000000 00000000 ... 0001
00000000 00000000 00000000 00000000 ... ....ovveeee. 000100
00000000 00000000 00000000 00000000 ... ....ovveeee. 0001ED
00000000 00000000 00000000 00000000 ... ...ov'veee. 0001F0
$
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DIFFERENCES Command
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The DIFFERENCES command compares the contents of two disk files and creates
alisting of the recordsthat do not match.

Use DIFFERENCES to see which parts of the file were changed rather than trying
to remember. Thisis useful if the previous version of a program works but the new
one does not. For example:

$DI FFERENCES FI RST. COB; 4 FI RST. COB; 5
Files are compared on arecord by record basis.

$DI FFERENCES/ | GNORE=SPACI NG FI RST. COB; 2 FI RST. COB; 4
*  Instructs DI FFERENCES to ignore spacing or blank lines.

. Writes to the terminal the record from each file that does not match as
well as one matching line after that.

$DI FFERENCES/ MERGED=3 filel file2
Produces three matching records after the one that does not match.
$DI FFERENCES/ QUTPUT=PHEW TXT bi gfilel bigfile2

Places the output in the named file. Useful for comparison of long files with
many differences.



OpenVMS Fundamentals, Version 7.2

SEARCH Command

The SEARCH command allows you to search files for lines that contain strings.
Format: $ SEARCH filespec[,...] string[,...]
For example:
$SEARCH HAYSTACK. DAT " NEEDLE"
Indicates all occurrences of the string “needl€e’ in the file HAYSTACK. DAT.

* |/ MATCHallows you to match on AND, EQU, NOR, NAND, OR, and
XOR criteria.

* | STATI STI CS dlows you to determine how many matching lines
occur in thefile.

. [ EXACT does a case-sensitive search.

Examples

$ type x.dat

Bruce Hlis

Bruce Springsteen

Dock Hlis

$ search x.dat "bruce","ellis"
Bruce Hlis

Bruce Springsteen

Dock Hlis

$ search x. dat/mat ch=and "bruce","ellis"
Bruce Hlis

$ search/stat/noout x.dat/natch=and "bruce","ellis"

Fi |l es searched: 1 Buffered 1/0 count:

Records sear ched: 3 Drect I/0O count:

Char act ers sear ched: 38 Page faults: 30
Records nat ched: 1 Hapsed CPU tine: 0 00:00: 00. 03
Li nes print ed: 0 H apsed ti ne: 0 00: 00: 00. 04
$
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Learning Check

® 2 0 T o

1. Match each command with its description.

CREATE TEXT. TXT Deletes all but the highest three versions.

RENAME MAUDE. LI N Tl FFANY. WOW Changes all or part of afile name.

DELETE DEFUNCT. NOW 4 Makes a new file without using an editor.

PURGE/ KEEP=3 Deletes afile.

SET DI RECTORY/ VERSI ON_LI M T=3 Limits versions on new files in an existing

directory.

2.  Tomake acopy of afile, you would use:

a DUMP
b. COPY
c. APPEND
d. SEARCH
3. Toview theraw contents of afile, you would use:
a DUMP
b. COPY
c. APPEND
d. SEARCH
4. Tofind lines containing strings in afile, you would use:
a DUMP
b. COPY
c. APPEND
d. SEARCH

5.  Usethe DIFFERENCES command to:
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Logical Names
Module 8

Objectives

Logical names are names equated to an equivalence string. Equivalence strings are
usually full or partial file specifications, another logical name, or any other
character string.

Topics

Rev. 0.30

Logical names serve two main functions:

Shorthand and readability
File and device independence

This module discusses the ways in which logical names are created, displayed, and
used. After completing this module, you will be able to:

List uses of logical names.
Create alogical name.
Describe four types of logical name tables.

Creating Logical Lames

Use of Logical Names

Process Logical Names

Job Logical Names

Group Logical Names

System Logical Names

Process Permanent Logical Names
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Logical Names

A logical name is a string of characters defined as an equivalence string. A
common usage for logical names is the representation of all or part of afile
specification.

The primary purpose of logical names is to support device and file name
independence.

Logical names can reduce typing and improve readability as well as reduce
the likelihood of errors.

Logical names can be used in programs and command procedures in place of
actua file specifications.

Logical names can make your specifications more descriptive.

Full filespec:
BRUDEN: : $1$DKA200: [ OBRI EN] TEST. DAT; 8
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Logical Names Example
$ type dunp_nuns_bad. ¢

/* Qoen file. */

A Note
Thefile nameis hard coded into the program.

f p=f open(" dka200: [ bae] cashs. dat ", "r");

if(1fp)
{

perror("Cpen error");
exi t (EX T _FA LURD ;

return( EX T_SUXCESS);
}

$ r dunp_nuns_bad

2- 19- 20- 27- 32

8- 15 16- 27- 31
15- 24- 27- 28- 29
3- 10- 12- 21- 28

5- 7- 13- 21- 31

14- 17- 22- 26- 30
5 7- 12- 17- 32

4- 6- 14- 18- 25

$ create/dir [.lost_noney]

We move thefile.

$ renane cashb. dat [ .| ost_noney] cash5. dat

The program breaks and cannot be fixed without changing the program.

$ r dunp_nuns_bad

Qpen error: no such file or directory

$
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Now we shorten the file name to a form that could be a logical name.
$ type dunp_nuns. c

/* Qoen file. */
f p=f open("cash5", "r");
if(!fp)
{
perror("Cpen error");
exit (EX T_FA LURD);

return( EX T_SUXCESS);
}
Initially the program fails, until we define the logical name.
$ run dunp_nuns
Qpen error: no such file or directory
$ define cash5 dka200: [ bae. | ost _noney] cashb. dat
After defining the logical name, the unchanged program works fine.
$ run dunp_nuns
2- 19- 20- 27- 32
8- 15 16- 27- 31
15- 24- 27- 28- 29
3- 10- 12- 21- 28
5- 7- 13- 21- 31
14- 17- 22- 26- 30
5- 7- 12- 17- 32
4- 6- 14- 18 25
$ show | ogi cal cash5
"CASH" = "DKA200: [ BAE LCST_MNEY] CASHb. DAT" ( LNVBPROCESS TABLE)
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We move thefile.
$ renane [.| ost_noney] cashb. dat [] cash5. dat
Then we change the logical name to point to the new location.
$ define cash5 dka200: [ bae] cash5. dat
900- | - SIPERSEDE, previous val ue of CASHb has been superseded
The unchanged program works fine.
$ run dunp_nuns
2- 19- 20- 27- 32
8- 15 16- 27- 31
15- 24- 27- 28- 29
3- 10- 12- 21- 28
5- 7- 13- 21- 31
14- 17- 22- 26- 30
5- 7- 12- 17- 32
4- 6- 14- 18 25
$
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Logical Name Creation

Logical names can be created using either the of two DCL commands. DEFINE or
ASSIGN.

$ DEFI NE SHORT DUAZ2: [ OBRI EN. EXTREME. MORE]

*  You can now use the logical name SHORT anywhere a device and
directory specification would appear.

e Thiscommand is functionally the same as.
$ ASSI GN DUA2: [ OBRI EN. EXTREME. MORE] SHORT
For example:
$ SET DEFAULT SHORT
Changes the default directory to DUA2: [ (BR EN EXTREME MORE] .
$ TYPE SHORT: NEWVAN. DAT
Displays the file DUA2: [ OBRI EN. EXTREME. MORE] NEVWWAN. DAT.

Logical names can be used to represent any of the following portions of afile
specification:

s Device

m  Directory (when the directory is on default disk)

m  Device and directory

m  Filename (when file is on default device and directory
m  Full file specification

Logical names can be defined using other logical names. When using a logical
name to represent a leading portion of a file specification, delimit the logical name
from the remaining file specification using a colon (:).
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Examples
$ define my_di sk $1$DKA200:
$ define work_dir ny_disk:[xyz.to_do]
$ type work _dir:lotsa stuff.txt

Displays $1$dka200:[xyz.to_do]lotsa_stuff.txt
$ type ny_disk:[xyz] z. dat

Displays $1$dka200:[xyz] z.dat

Note
A Given the previous example, the following examples are not valid:
$ type work_dir: [ nore_work] awwaw. dat

$ type work_dir:[.nore_work] ohhhhh_nooo. dat

See rooted logical names for a solution to this problem.
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Logical Name Tables

Logical names and their equivalence strings are stored in logical name tables.
Logical name tables are stored in memory.

Process Logical Name Table

Contains process private logical names.
Isnamed LNMBPROCESS TABLE.

Logical nametable LNMBPROCESS_DI RECTORY contains a logical name

LNMBPROCESS that isequated to LNMBPROCESS_TABLE.

Created when you log in.
Deleted when you log out.

Thisis normally the default table used for logical name creation.

Managing Process Logical Names

$ DEFI NE ME $1$DKA200: [ MY_DI R] PERSONAL. DATA

Creates process logical names

$ SHOW LOG CAL ME

Views a specific logical name

$ SHOW LOG CAL/ PROCESS

Views all process logical names

$ DEASSI GN ME

Deletes a process logical name

Viewing Process Logical Names

$ show | ogi cal / process

( LNMBPROCESS_TABLE)

"SYS$SCOWAND' = " ELLI SPTNA3: "
"SYS$DI SK" = "ELLI S$DKA200: "
"SYSSERROR' = " ELLI S$TNA3: "

"SYS$I NPUT" = " ELLI SPTNA3:

" SYS$OUTPUT" [super] = " _ELLI S$TNA3: "
"SYSSOUTPUT" [exec] = " ELLI S$TNA3: "
"TT" = "TNA3:"
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Job Logical Name Tables

m  Thejob logical name table contains logical names shared by the detached
process and any subprocesses.

m  Thename of the job logical name table is LNMBJOB_xxxxxxxx (where
xxxxxxxx isan eight-digit hexadecimal number).

m  Thelogical nametable LNMBPROCESS DI RECTORY contains alogical name
LNMBJOB that isequated to LNMBIOB_XXXXXXXX.

m  Created when the first processin ajob is created.
m  Deleted when the last processin ajob is deleted.

Managing Job Logical Names

$ DEFI NE/ JOB WORK_FI LE $1$DKA200: [ XYZ] WORK. DAT
Creates job logical names

$ SHOW LCOA CAL/ JOB WORK _FI LE
Views a specific job logical name
$ SHOW LOG CAL/ JOB
Viewsall job logical names
$ DEASSI GV JOB WORK _FI LE

Deletes job logical names

Viewing Job Logical Names
$ show | ogical /job

( LNMBJOB_80D19600)

"SYS$LOG N' = "ELLI S$DKA200: [ BAE] "
" SYS$LOG N_DEVI CE' = "ELLI S$DKA200: "
" SYS$SCRATCH' = "ELLI S$DKA200: [ BAE]
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Group Logical Name Tables

s Thegroup logical name table contains logical names that are available to
users in your UIC group number.

m  Thename of your group logical nametableis LNMBGROUP_xxxxxx where
XXXXXX = your group number.

m  Thelogical nametable LNMBPROCESS DI RECTORY contains a logical name
LNMBGROUP that isequated to LNVBGROUP_XXXXXX.

s  Thisnametable iscreated when first name is added to the table (typically
when system is bootstrapped).

m  Thetableis deleted when the system shuts down.
Managing Group Logical Names

$ DEFI NE/ GROUP PRQIECT $2$DQA2: [ PRQJ_FI LES]
Creates group logical names

$ SHOW LOG CAL/ GROUP PROJECT
Views a specific group logical name

$ SHOW LOG CAL/ GROUP
Views all group logical names

$ DEASSI GV GROUP PROJECT

Deletes group logical names

Y ou need privilege to modify the contents of table. A group/project leader
typically maintains the table. Any of following privileges allows you to modify the

table:

[ GRPNAM
[ GRPPRV
[ SYSPRV

8-10 Rev. 0.30



Logical Names

Viewing Group Logical Names

View the protection for the table.
$ sh sec/cl ass=l ogi cal _nane_t abl e | nntsgr oup

LNMBGROUP_000042 obj ect of class LOd CAL_NAME TABLE
Oaner: [ BRUDEN, *]

Protection: (System RWD, Omer: R Goup: R
Wor | d)

Access Control List: <enpty>
With no privilege we can view the table but not change it.
$ def/group bruce ellis

YSYSTEM F- NOPRI 'V, insufficient privilege or object
protection violation

With SY SPRV we can writeto it.
$ set proc/priv=sysprv
$ def/group bruce ellis
$ set proc/priv=nosysprv

GRPPRYV allows system access for resources owned by the same group as us, so
we have write access to the table.

$ set proc/priv=grpprv

$ def/group albertellis

_Equ nane: 1 ogica

$ set proc/priv=nogrpprv

GRPNAM allows write access.

$ set proc/priv=grpnam

$ def/group al bert einstein
Y ou can view the table with no privilege.

$ set proc/priv=nogrpnam

$ show | ogi cal / group

( LNMBGROUP_000042)

"ALBERT" = "ElI NSTEI N
"ALBERTELLI S" = "LO4d CAL"
"BRUCE" = "ELLIS"
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System Logical Name Table

m  The system logical name table contains logical names that are available to all
users on the system.

= LNMBSYSTEM TABLE isthe name of the system logical name table.

m  Thelogical nametable LNMBSYSTEM DI RECTORY contains alogical name
LNMBSYSTEM that isequated to LNMBSYSTEM TABLE and then
LNMBSYSCLUSTER (aclusterwide logical name table).

m  Thetableiscreated when the system is booted.
m Itisdeleted when system shuts down.

Managing System Logical Names

$ DEFI NE/ SYSTEM ALL_FOR _ONE SYS$MANAGER: AND 1 _FOR ALL. DAT
Creates system logical names

$ SHOW LOGI CAL/ SYSTEM ALL_FOR_ONE
Views a specific system logical name
$ SHOW LOGQ CAL/ SYSTEM

Views all system logical names

$ DEASS| G\ SYSTEM ALL_FOR ONE
Deletes system logical names

Privilege is required to modify contents of table. Typically, thistable is
maintained by the system manager. The following privileges can be used to change
the contents of the system logical name table:

SYSNAM
SYSPRV
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Viewing the System Logical Names
$ show | ogi cal / syst em

( LNVBSYSTEM TABLE)

"AQLEDISHR TV' = "AQBDISR'
" ACPSBADBLOK MBX' = "MBAG: "
" ACENSI MAGES' = " SYSSMANAGER WSS MAGES MASTER DAT!
" ALPHASLI BRARY" = " SYS$SYSROOT: [ SYsLI B "
" ALPHASLOADABLE | MAGES' = " SYSSSYSROOT: [ SYSSLDR "
" AUDBRVGOONTROL WA LBOX' = " MBAIO: "
"BASRTL2_TV' = "BASRIL2 B3 TV
"BASRTL TV' = "BASRIL D66 TV'
"BLASIRTL_TV' = "BLASIRTL 63 TV'
" CDASACCESS TV' = " CDASACCESS TV_SUPPCRT. EXE
"R TV = "aOeR
" COESCETACHED LG3d CALS' = "[DEQ/MSD SPLAY, LANG'
" CDESEXAMPLES' = " CDESSYSTEM DEFALLTS: [ EXAMPLES] "
" COBPLOG PROCESSES' = "0
" COEBPATH = "[]"
= " (CDBSUSER DEFAULTS: [BIN ™
= " CDESSYSTEM DEFAULTS [BIN ™
"COEPSESS ONVAIN' = "ner cde$syst em def aul ts: [ bi n] dt sessi on"
" COEPSPAVW PROCESSES' = "0
" COEBSYSTEM COMMIN' = " HLLI SPDKA200: [ SYSD. SYSCOMVMIN CCESCHFALLTS. SYSTEM ]
" CCESSYSTEM DEFALLTS' = "(DBESSYSTEM SPEQ A C "
= " (DEPSYSTEM GOMMIN
" CDEPSYSTEM SPEA H C' = "ELLI SBDKA200: [ SYSD. (DESCEFALLTS. SYSTEM ] "
" COEBUSER COMMIN' = " HLLI S$DKA200: [ SYSO. SYSOOMMIN (DESDEFALLTS. USER [
" COBEBUSER DEFAULTS' = "(DESUSER SPEAFIC
= " (DEPUSER COMMIN
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" SDASREAD DR’ = " SYSSYSRODT: [ SYSSLDR ™
= " SYSSSYSROOT: [ SYSLI § "
" SECSRVBMN LBOX' = " _MBALL: "
"SEQRESHR TV' = " SEQRESHR JACKET"
"SMBSRSHR TV' = "SVBSRGR'
"SMGSHR TV' = "SMEHR'
"SRTSHR TV' = " SCRTSHR'
"SISR TV = "SSPSR
" STARTUPSPHASES' = " SYSBSTARTUP. WESPHASES. DAT
" STARTUPSSTARTLP_LAYERED' = " SYSSSTARTUP, WWESLAYERED, DAT
" STARTUPSSTARTLP_LI ST' = " STARTUPSSTARTUP_ WG
= " STARTUPSSTARTUP_LAYERED'
" STARTUPSSTARTLP_WE' = " SYSBSTARTUP. WEBWE. DAT"

"SYSBANNONCE' = " Wl cone to QpenWWs (TV) Al pha (perati ng System Version
V7.2 "

" SYSSOOMMIN' = " ELLI SSDKA200: [ SYSO. SYSCOMMIN | "

" SYSSDECDTM NCDE. ACDRESS' = " 1048"

" SYSSDECDTM NCDE. NAMVE' = "LQCAL: . BLLI S'

"SYSSD SK' = "ELLI SBOKA200: *

" SYSSERRORLOG = " SYS$SYSROOT: [ SYSERR ™

"SYSSETC' = " SYS$SYSROOT: [ SYSHLP. UNSUPPCRTE) "

" SYSSEXAMPLES' = " SYS$SYSROOT: [ SYSHLP. EXAMPLES] "

"SYSSHELP' = " SYS$SYSROOT: [ SYSH.F "

" SYS$I 18N | GONV' = " SYS$SYSROOT: [ SYS$I 18N | GONV. USER "
= " SYS$SYSROOT: [ SYS$I 18N | GONV. SYSTEM "

" SYS$I 18N LOCALE' = " SYS$SYSROOT: [ SYS$I 18N LACALES. USER ™
= " SYSBSYSROOT: [ SYS$I 18N LOCALES. SYSTEM "

" SYS$I NSTRUCTI ON' = " SYS$SYSROOT: [ SYSCBI |

" SYSSJQURNAL" = " SYSSCOMVON [ SYSEXE] "

" SYSSLANGLAGE' = "BENGLI SH'
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" SYSHLI BRARY" = " SYS$SYSROOT: [ SYysLI B "
" SYSBLOADABLE | MAGES' = " SYSHSYSROOT: [ SYSSLDR "
" SYSELOCALTI ME' = " SYSPSYSROOT: [ SYS$ZONH NFQ SYSTEM US| MOUNTAI N
" SYSEMA NTENANCE' = " SYSBSYSROOT: [ SYSVA NT]
" SYSBMWINAGER' = " SYSESYSROOT: [ SYSMR "
" SYSBMESSACE' = " SYS$SYSROOT: [ SYSvs@ "
" SYSENET_SERV CES 1" = "DEQNET"
="TC I P
"SYSENET_SERM CES 10" = "ner ncl show node O session control all counters”
= "TCA P SHOVCGOMMN CATI ON'
" SYSENET_SERM (ES 11" = "@ys$st art up: net $st art up”
= " @YSPSTARTUP: TCP PSSTARTUP. M
" SYSENET_SERM (ES 12" = " @ys$nanager : net $shut down”
= " @YSPSTARTUP: TGPl PSSHUTDOMAN GOM
"SYSPNET_SERV CES 13" =" "
= "TCP P$PPPD_CALLQJT"
"SYSENET SERM (ES 2" = "D gital Equi pnent Corporation”
="Dgita Equi prent Corporation"
"SYSENET_SERM CES 3" = "H.U'S'
="ellis.zzzzzzzzz7"
"SYSENET_SERV CES 4" = "1. 24"
= "192. 206. 126. 180"
"SYSINET_ SERM CES 5" = "DNA V'
="TQ I P
" SYSBNET_SERM CES 6"

non

n net Ou

"SYSBNET_SERM CES 7" = " "

non

"SYSSNET SERVM (ES 8" = "ntr ncl shownode O al "
= "TCA P SHON VERS Q'
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"SYSENET_SERM CES 9" = "ntr ncl show node O session control port * all"

= "TCP P SHONVDEV CE_SOKET!

" SYSSNLSPATH' = " SYS$SYSROOT: [ SYS$I 18N MESSAGES. USER %] N CAT"

= " SYSSSYSROOT: [ SYS$I 18N MESSAGES. SYSTEM %] 9N CAT"

"SYSSNDE' = "BLIS:"

" SYSSNCDE_FULLNAME' = "LQCAL: . ALLIS: ;"

" SYSBPCSl XRULES' = " SYS$SYSROOT: [ SYSSZONEl NFQ SYSTEM US| MOUNTAI N *

" SYS$PS_FONT_METR CS' = " SYS$SYSROOT: [ SYSFONT. PS_FONT_METR CS. USER ™

= " SYS$SYSRODT: [ SYSFONT. PS_FONT_METR CS. SYSTEM *

" SYSSSHARE' = " SYSBSYSROOT: [ SYSLI B "
"SYSSSPEQ FIC' = " ELLI SSDKA200: [ SYS0.]"
" SYSSSTARTUP' = " SYS$SYSROOT: [ SYSSSTARTUP] "

= " SYSSMANAGER'

"SYSSYLGA N' = " SYSSMANAGER SYLQG N
" SYSSSYSDEV CE' = " ELLI S$DKA200: "
"SYSBSYSD SK' = " SYS$SYSROOT: "

" ELLI SSDKA200: [ SYSD. 1"
= " SYSSOOMMIN "

" SYSBSYSTEM = " SYSSSYSRODT: [ SYSEE] "
"SYSSTEST" = " SYSSSYSROOT: [ SYSTEST] "
" SYSBTI MEZONE_DAYLI GHT_SAVING' = "0

" SYSSTI MEZONE._Dl FFERENTI AL" = "~ 25200"
" SYSSTI MEZONE_ NAVE' = " N&T"

" SYS$TI MEZONE_RULE"
" SYSPTCPSYS' = " SY)"

"SYSPTZD R = " SYSSSYSROOT: [ SYSSZONE NFQ SYSTEM "
" SYSBUPDATE' = " SYSSSYSRODT: [ SYSLPO) "

" SYSSWBDOC TEXT" = " SYSSSYSROOT: [ SYSH.P. WeDag) ™

"MST7MDT6, M. 1. 0/ 2, MO. 5. 0/ 2"

( LNVBSYSCLUSTER TABLE)

$
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Logical Name Translation

Logical names are translated automatically by OpenVMS. Thisis done when a
program or a DCL command opens afile.

m  Thelogical name tables are searched for the first occurrence of alogical
name.

m  Search order of tables (based on logical name LNMsFI LE_DEV):

. Process table

 Jobtable
*  Grouptable
Systemtable

m  Thetranglation is performed:
* Upto 10timesrecursively
e Until no more equivalence names to be translated

»  Until equivalence name isalogical name that has the terminal attribute

Viewing LNM$FILE_DEV
$ sh log/tabl e=l nnssystem directory | nn$file_dev
" LNMBFI LE_DEV" = "LNVBPROCESS" (LNMBSYSTEM DI RECTCRY)

= "LNMBJOB"
= " LNMBGROUP"
= "LNMBSYSTEM'
= "DECWSLOG CAL_NAMES'

1 "LNMBSYSTEM' = "LNMBSYSTEM TABLE" (LNMBSYSTEM DI RECTORY)
= "LNMBSYSCLUSTER"

2 "LNMBSYSCLUSTER' = "LNMVBSYSCLUSTER TABLE"
( LNMBSYSTEM DI RECTCRY)

1 "DECOWSLOGI CAL_NAMES' [table] = "" (LNMBSYSTEM DI RECTORY)
$
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Process Permanent Logical Names

Process permanent logical names are created when you log in and describe:

m  Filesthat can remain open for the life of your process.
m  Useful directories.

Default Process Permanent Logical Names

By default, the following are created for you when you log in:
$ show | ogi cal / process/job

( LNMBPROCESS_TABLE)

"SYS$SCOWAND' = " ELLI SPTNA3: "
"SYS$DI SK" = "ELLI S$DKA200: "
"SYSSERROR' = " ELLI S$TNA3: "

"SYS$I NPUT" = " ELLI SPTNA3:

" SYS$OUTPUT" [super] = " _ELLI SSTNA3: "
" SYSSOUTPUT" [exec] = " ELLI S$TNA3: "
"TT" = "TNA3:"

( LNMBJOB_80D19600)

"SYS$LOG N' = "ELLI S$DKA200: [ BAE] "
" SYS$LOG N_DEVI CE* = "ELLI S$DKA200: "
" SYS$SCRATCH' = "ELLI S$DKA200: [ BAE] "
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Redefining Process Permanent Logical Names

s SYS$QUTPUT isthe default output device/file for your process.
$ DEFI NE SYS$OUTPUT BI G DAT
$ Dl RECTORY

$ HELP

m  All output isdirected to Bl G DAT, until:
$ DEASSI GN SYS$OUTPUT

m  Toredirect output for the life of one image:
$ DEFI NE/ USER_MODE SYS$OUTPUT ONE_PROG DAT
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Other Logical Name Features

m  Logical name search lists
Allows RMS to search more than one location for afile by logical name
m  User-defined logical name tables
Allows for application/implementation specific shared logical name tables

m  Rooted logical names

Allows for device and rooted directory specification to be defined as a logical
name and used in the place of a device spec in afile specification
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Learning Check
1. What isthe purpose of logical names?

2. Which two DCL commands can you use to create alogical name?
3.  What isalogical name table?
4. What arethe four types of logical nhame tables?
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Symbols
Module 9

Objectives

Asyou carry out computing tasks, you may need to store and manipulate data such
as numbers and strings of characters. OpenVMS provides such a capability using
symbols. Symbols are temporary. They exist only for the life of your computing
session (process) or for the life of a command procedure’ s execution.

Topics

Rev. 0.30

Symbols can also be used as command synonyms. They are used to shorten typing
and to change the default action of DCL commands.

This module teaches you how to use symbols as temporary storage and command
synonyms. After completing this module, you will be able to:

Describe symbol usage.
Describe the difference between local and global symbols.
List when and where symbols should be used.

Symbol Creation
Symbol Use

Local Symbol Table
Global Symbol Table
Wildcards
Displaying Symbols
Defining Keys
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DCL Symbols

Symbols are names that represent character strings or numeric values.
s  They can be used as DCL command synonyms.
m  They are stored in one of two tables:
* Loca
Global
m  They areoften defined inauser’s| ogi n. comcommand procedure.
m  They are process private, only available to your process.

m  DCL automatically looks for a symbol as the first set of characters onthe
command line (the command verb).
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Creating Symbols

$ GO == "SET DEFAULT"

$ UP == "SET DEFAULT [-]"
$ DIR == "Dl R O\ PROT"
$ DEL == " DELETE/ CONFI RM'

Symbol Tables

Rev. 0.30

m Local symbol table
*  Created with one equal sign

*  Visibleto current command procedure and command procedures
executed from within the current command procedure

»  Exitswhen the defining command level exits
m  Global symbol table
e Created with two equal signs

*  Available throughout your process
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Viewing and Deleting Symbols

To view one symbol (/LOCAL isthe default):

$ SHOW SYMBOL/ LOCAL SUB

$ SHOW SYMBOL/ GLOBAL GO

To view all symbolsin atable (/LOCAL isthe default):
$ SHOW SYMBOL/ LOCAL/ ALL

$ SHOW SYMBOL/ GLOBAL/ ALL

To delete one symbol from table (/LOCAL isthe default):

$ DELETE/ SYMBOL/ LOCAL SUB
$ DELETE/ SYMBOL/ GLOBAL GO

To delete all symbols from table (/LOCAL isthe default):

$ DELETE/ SYMBOL/ LOCAL/ ALL
$ DELETE/ SYMBOL/ GLCBAL/ ALL

Rev. 0.30
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Using Wildcards to Abbreviate

Y ou can abbreviate symbol names using the asterisk (*) asthe wildcard character,
for example:

$ D R*ECTORY == "DI RF O\WNER/ PROT/ S| ZE"

Rev. 0.30

Charactersto the left of the asterisk are required.
Charactersto the right of the asterisk are optional.

DI R, DI RE, DI REC, DI RECT, DI RECTO, DI RECTOR, DI RECTCRY all
cause symbol match to succeed.

DI REX causes symbol match to fail.

To delete an abbreviated symbol you should use the full symbol name
without the embedded asterisk.

$ DELETE/ SYMBOL DI RECTORY ! (onit asterisk)
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Symbol Substitution

Symbols can be used for DCL command synonyms or for variables. They are often
used within command procedures.

Symbol substitution occurs when:

DCL processes acommand verb starting at the beginning of the command
line, ending with the first white space character.

A symbol is enclosed within apostrophes () .

A symbol is assigned to another symbol.

A symbol is used as an argument to alexical function.

A symbol is embedded in a quoted string and preceded by two apostrophes.
A symbol is used as an argument to aDCL WRI TE command.

A symbol isused in a conditional expression (an | F gatement).
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Symbol Substitution Examples
$ param="tine"

A Note
No automatic substitution of symbols.

$ show param

%OCL- W I VKEYW unrecoghi zed keyword - check validity and
spel l'ing

\ PARAM
$
$ show ' paran

3-JUN- 1997 00: 33: 52

$
$ x="abcdef g"
$ wite sys$output x
abcdef g
$

Apostrophes are ignored within double quotes, unless there are two adjacent
apostrophes.

$ wite sys$output "x='x""
X="Xx'
$ wite sys$output "x="'x""
x=abcdef g
$ wite sys$Soutput "x=",x
x=abcdef g
$

Automatic substitution on symbol assignment.
$ y=x
$ sh symy

Y = "abcdefg"
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Symbol Types

The symbols used up to this point are string symbols, as designated by the quotes
around the equivalence string.

m  Symbols can also be defined as integer symbols, for computational purposes.
m  Aninteger symbol is defined with an equivalence string that:

. Is not quoted

. Is made up of integer digits

m  Aninteger symbol assignment may be converted from hexadecimal or octal
by using a leading %X for hexadecimal or a leading %0 for octal.

m  Symbols may be converted:
*  Fromstring to integer using the F$I NTEGER( synbol ) lexical function.
*  Frominteger to string using the F$STRI NG( synbol ) lexical function.
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Integer Symbol Examples
$ x=42
$ sh sym x
X =42 Hex = 0000002A Cxt al
$ x=%1F
$ show synbol x
X =31 Hex
$ x=%37
$ sh sym x
X =31 Hex
$
The following definitions are for string substitutions.
$ x="31"
$ y="7"
With string symbols + gives you concatenation.
$ z=x+y

00000000052

0000001F Cctal 00000000037

0000001F Cctal 00000000037

$ sh symz
Z = "317"
We can force addition using the FSINTEGER lexical function.
$ z=f $i nt eger ( x) +f $i nt eger (y)
$ sh symz

Z = 38 Hex = 00000026 Cctal = 00000000046
$ x=f$string(z)
$ sh symz

Z = 38 Hex = 00000026 Cctal = 00000000046
$ sh sym x

X = "38"
$
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Symbols Compared to Logical Names

m  Symbolsare processed by DCL and should be used for command substitution
and as variables.

m  Logical names are processed by RMS and other OpenVMS system services
and are automatically translated wherever afile name or adevice name is

used.
Function/Capability  Symbol Logical Name
Processor DCL OpenVMS system services and RMS
Usage Command synonyms and variables File/device names and defining
context for programs and processes
Translation Automatic as the command verb and with Automatic when used as a portion of
specific commands, such as conditionals, or a complete file specification.
$WRITE, symbol assignment, etc.
When used on the command line in other
instances, you must force substitution with
apostrophes ().
Accessibility Current process only Current process or job, group-wide,
and systemwide
DCL Required Not required
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Defining Keys at the DCL Prompt

Keys can be defined that are set equivalent to DCL commands or any character
string.

Rev. 0.30

Syntax:
$ DEFI NE/ KEY KEYNAME DCL- COMVAND

Example:
$ DEFI NE/ KEY PF1/ NOTERM NATE " RECALL "
$ DEFI NE/ KEY PF2/ TERM NATE "/ ALL"

Then you can accomplish a $RECALL/ ALL command string by pressing the
PF1 key followed by the PF2 key

Deleting keys
$ DELETE/ KEY [ keynane]
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Define/Key Command Qualifiers
/ ALL
Removes all key definitions in a specified or current default state.
/ [ NO| ECHO

Determines if the string is displayed on screen. (Commands execute unseen
with NOECHO. ) Default is/ ECHO.

/ [ NO| ERASE

Determines whether the current line is erased before the key translation is
inserted. Default is/ NOERASE.

/[ NO| LOG

Controls whether the system displays a message to indicate key definition
was successful. Default is / LOG

/ [ NO| TERM NATE

»  Specifies whether the current string isto be processed immediately
following the pressing of the key.

e Thatis, doyou need a<ret >

* /noterm nat e allowsyou to press other keys before the equivalence
string is processed. Default is/ NOTERM NATE.
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Learning Check
1. What isthe purpose of symbols?

2. What isthe difference between local and global symbol tables?
3. Symbols used for computational purposes are called:
4. You can define keys at the DCL prompt to be equivalent to:
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Introduction to Command Procedures
Module 10

Objectives

A command procedure is afile that contains DCL commands and data lines used
by DCL commands. DCL provides many features that allow you to write simple or
very complex command procedures.

Topics

Rev. 0.30

This module discusses techniques used to develop command procedures. Pipes are
also introduced in this module. After completing this module, you will be able to:

Describe the structure of command procedures.
Create apersonal LOG@ N. COMcommand procedure.

List various techniques for controlling I/0O within a command procedure.

Rules for Developing Command Procedures
Introductory Examples

LOGIN.COM

Pipes

10-1
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Command Procedures
Command procedures are files containing DCL commands.
s Command procedures are run using @onmand_pr ocedur e _fi | enane.

m  The @character automatically appends a. GMfile type on the end of the
command procedure file name if no file type is specified.

Use command procedures to:
m  Provide asimpler, shorter method for running complex commands.
m  Execute aset of commonly used commands in order.

At login, acommand procedure normally called LOG N. COMis run automatically.
LOG N. COMcan be used to perform any tasks you always want to occur at login,
such as:

m  Defining symbols

m  Defining logical names

m  Setting terminal characteristics

Other features:

m  Input parameters can be used to generalize command procedures.

s Command procedures can be written in a more sophisticated fashion,
supporting basic programming methods.

s Command procedures can be submitted to run a sequence of commands in
batch mode.
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WRITE Command

Command Procedure Output

A command procedure can display output to your screen, using:
$ WRI TE SYS$SQUTPUT Expression

where Expression can be a comma-delimited combination consisting of:
e Symbol names
e Character grings in quotation marks (" )
»  Literal numeric values

. A lexical function

Example

$ nane="Ellis"

$ wite sys$output "Hello, ", nane
Hello, Ellis

$
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Command Procedure Usage Example

The following complex command was issued earlier in the course. We did not
discuss the details of the command then and will not here. For now, note:

s  The command syntax islong and easy to forget.

m Infact, we do not even know al of the details of the command at this point in
the course.

s Theuser name “BAE” could be replaced by another user name to determine
the given user’s UIC.

$ wite sysSout put f$fao("! %', fSidentifier("BAE,"NAME TO NMBER'))
[42, 1]
Take the command and put it into a command procedure.

$ create ny_uic.com

$ wite sys$out put
f $fao("! ', f $i dent i fi er ("BAE', " NAME TO NUMBER'))

A Citrl/Z was entered here.
Exit
$
$ type ny_uic.com

$ wite sys$out put
f $fao("! ', f $i dent i fi er ("BAE', " NAME TO NUMBER'))

$
Execute the command procedure
$ @y_uic
[42, 1]
$
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The previous command procedure is fine, but if you want to determine the UIC of
another user, you need to write another command procedure. Instead of writing
another command procedure, you could generalize the existing one using
positional parameters, just as DCL commands do.

m  DCL creates eight positional parameter symbols when a command procedure
isexecuted. They arenamed P1, P2, P3, ... , P8

m  The symbols correspond to white space delimited parameters on the
command line after the command procedure file name.

m If apositional parameter has not been passed, its symbol is initialized to the
null string ().

m  Unlessthe parameter values are quoted, DCL converts the symbol values to
uppercase.

Now generalize the command procedure, using the P1 parameter symbol in place
of the user name.

$ create ui c. com

$ wite sys$out put f$fao("! ', f$identifier(PL, "NAMVE TO NIMBER'))
A Citrl/Z was entered here.

Exit
Now run the command procedure, using the P1 parameter to designate the user
name.

$ @ic bae

[42, 1]

$ @ic system

[1 4]

$ @ic me

[42, 2]

$ @ic kim

[52, 10]

$
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Positional Parameter Symbol Example

The command procedure displays positional parameters passed to it from the
command line.

$ type show positional .com
$ SHONSYMBOL PL

$ SHONSYMBQAL P2

$ SHONSYMBQAL P3

$ SHONSYMBOL P4

$ SHONSYMBAL PS5

$ SHONSYMBOL P6

$ SHONSYMBQL P7

$ SHONSYMBOL P8

Sample run with three parameters.
$ @how positional Kilroy was here

PL = "K LROY"
P2 = "WAS'
P3 = "HERE'
P4 =""
P5 =
PG = "
p7 = "
g = "
Maintaining case sensitivity.

$ @how positional "Bruce HIlis" "was" "here" "or" "there"
PL ="Bruce HIlis"
P2 = "was"
P3 = "here"
P4 ="or"
P5 = "there"
PG = "
p7 = "
g = "

Too many parameters.
$ @how positional 123456789
%L- WOEOF, too nany command procedure paraneters - limt to

$
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Command Procedure Development
1

Rev. 0.30

Design it.

»  Determine the tasks the procedure should perform.

*  Format of the output, if any.
Createit.

 Useany editor.

*  Specify a. COMfile type.
Test it.

« $ @OVVAND PROCEDURE.
* $ SET VERI FY to debug.
Fix it.

e Edit to correct coding errors.
Comment it !
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Conventions and Rules

10-8

m  Begin each command line, comment line, and label with adollar sign ($).
m  Useexclamation mark (!) as adelimiter for comments.
m  Use complete names for commands and qualifiers.

s Alabel isastring, ending with acolon (:), that can be used to change the
flow of execution of a command procedure, through a $G0TO command.

Labels mark branch locations within a procedure and should be placed on a
line by themselves.

= An$EXI T command terminates execution of the command procedure.

m  Separate blocks of code with adollar sign ($) followed by an exclamation
mark (! ).

= SYS$I NPUT points to the command procedure for default program input in a
command procedure.

Do not begin datalines with adollar sign.

Example
$
$ type cl eanup. com

$!

$ purge/ keep=3 sys$login: | Keep only the three nost recent versions of
files

$ del et e sys$l ogi n: *. obj ; * I Discard object files
$

$ @l eanup

$
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Conditional Execution

Rev. 0.30

When writing a LOG N. COMcommand procedure, there may be some commands,
like $SET TERM NAL, that you only want to execute if you are logging in
interactively. To determine whether you are running interactively you need to be
able to understand:

n Basic conditional execution
s  Thelexical function F$SMODE( )

If TRUE $ | F NAME. EQS. "ELLI &

(NAME does

contain the

string $ THEN If false (NAME does
“ELLIS”) then “ " t contain the stri
fall through $ WRI TE SYS$OUTPUT “Hel | o "ELLIS") then branch
and execute to next instruction
WRITE and $ TYPE ELLI S. DAT after ENDIF

TYPE

commands. $ ENDI F

m The. EQS. syntax isarelational operator that compares the string/symbol on
the right for equality with the string/symbol on the left. If they are equal, the
expression evaluates as true.

m  The.EXB equality test is case-sensitive.

m  The$ | F satement accepts several relational operators, for now note that
. NES. checks for two strings being not equal.
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Determining Mode of Execution

F$MODE()

Lexical functions are callable interfaces to DCL that return a symbol value.

m  Lexical function can be used anywhere you might normally use a symbol in
an expression.

m  Lexical functions always have an F$ prefix.

m  Lexical functions accept parameters in a parenthesized suffix.

m  Thelexical function F$MODE() returns one of the following strings,
identifying your current mode of execution:

. INTERACTIIVE
. BATCH
. NETWORK
. OTHER
Examples
$ wite sys$output fSMIDE()
| NTERACTI VE
$

10-10

Common mistake

$ type bad_test.com

"Interactive" should be "INTERACTIVE"!
$if FSMDE).EXB "Interactive"

$ then

$ wite sys$out put "Running interactively."
$ exi t

$

$ endif

$ wite sys$output "NOT Interactive"

$

$ @ad_test

NOT I nteracti ve

$
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LOGIN.COM
LOG N. COMis executed automatically by OpenVM S when you log in.

Characteristics

m  Must benamed | ogi n. com (unless name is redefined by system manager
in UAF).

s Must beinyour sys$l ogi n directory.

m  Typically contains commands to customize your environment.
*  Create symbols
*  Createlogical names
e Setterminal characteristics

*  Define keys

Considerations for LOGIN.COM

s  Symbolsdefined in LOG N. COMshould be defined as global symbols so they
remain valid after login.com finishes.

m  Defining job logical names, where appropriate, enhances the time it takesto
execute a $SPAVWN command.
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Sample LOGIN.COM

10-12

The following is arelatively sophisticated login command procedure. The lexical
functions F$PARSE and FSGETJPI are used. See the “Extending Command
Procedures’ module for more details. This example also shows how to create a
logout command procedure.

$ type | ogi n. com

$

$! Define Logi cal nanes

$ DEF NH J@B EVESKEYPAD EDT

$! Define Logi cal nanes

$ OEF NH J@B EVESKEYPAD EDT

$ CEFAINGJCB M5 SYS$SYSDEM CE [ BAE. OOV

$ CEFI NE JOB SYSSSCRATCH SYS$SYSDEM CE [ BAE. SCRATCH

The lexical function FSPARSE returns the full file specification if the file name in
the first parameter exists, the null string otherwise.

$ !'If [.con subdirectory does not exits create it
$ |F FSPARSH("SYSSD K [BAE QM ") . BB "

$ THEN

$ CREATH D RECTCRY SYS$D K [ BAE OCM

$ VR TE SYSSQUTPUT "Qreat ed [ BAE QM "

$ BNDF

$!'1f [.con subdirectory does not exits create it
$ | F FSPARSH " SYSPD K [ BAE SCRATCH ") . BEQ. "™

$ THEN

$ CREATH DI RECTCRY SYS$D K [ BAE SCRATCH

$ VR TE SYSSQUTPUT "Q eat ed [ BAE SCRATCH "
$ BNDF

$
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$ MORE=="TYPH PAGE=SAVE SYSHI NPUT
$ A*EAR="TYPH PACE N.: "

$ LO ==" @VvB LosaUJr

$

$! Defi ne keys

$ OEF NH KEY PF1 " CLEAR TERM NATE!
$

$!'Set termnal characteristics

$ | F FSMIDE() . BEQB " | NTERACTI \E'

$ THEN

$ SET TERM NAL/ | NQU RE/ NONUMER C
$ BNDF

$
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This command procedureis invoked whenever $LOGOUT is entered, based on the
symbol we defined in LOGIN.COM.

$ type | ogout. com

$! If we spawned a subprocess do not cl eanup

If we are a subprocess, then we are deleting our copy of the LOGOUT symbol, not
the parent’s. This deletion is necessary to make sure that we do not attempt to run
the command procedure recursively.

$ DELETH SYMBQ/ G.CBAL LGGBJT

If we are a subprocess, for instance created through a SPAWN command, we do
not want to clean up. The FSGETJPI lexical function, using the “OWNER”
argument will return our creator's process id. If we are a detached process, i.e. the
one that logged in, it returns anull string.

$IF FSGETIA ("","OMER') . NES ""
$ THEN

$ LO3JT

$ BENDF

$ VR TE SYSSQUTPUT "d eani ng up"

This command changes the default directory of the process that invoked the
command procedure. That is okay, since we are going away. If you want to save
the previous directory, use FSENVIRONMENT ("DEFAULT").

$ SET DEFALLT SYS$La3 N
$ PURE KEEP=3 [...]

$ CELETE *. CBJ; *

$ LOUT

$

$
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Test it out.
$ create/dir [.conj
$ copy | ogout.com|. conj
$
$ @ogin
O eated [ BAE SCRATCH
%RCL- | - CEFKEY, DEFALLT key PF1 has been defined
$
$

The symbols have been defined.
$ show synbol / gl obal / al |
$RESTART — "FALSE'
$SEVER TY == "1"
$STATUS = " %K10000001"
A*EAR == "TYPH PACE N.: "
LO QU = " @Qvs: Lo3JT
MIRE = "TYPH PAGE=SAVE SYS$HI NPUT"
$
Test out logging out of a subprocess.
$ spawn
%WL- S SPAWNED, process BAE 1 spawned
%WL- S ATTACHED, terminal now attached to process BAE 1
$1lo
Process BAE 1 | ogged out at 31- MAR 1999 21:23: 20. 40
%L-S RETURNED, control returned to process BAE
Test out logging out of a detached process.
$1lo
d eani ng up
Session d osed (0)
Ht ENTER To Restart Session
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PIPE Command

m  ThePl PE command was introduced in Version 7.1.

s ThePl PE command provides several levels of UNIX shell functionality,
including:

e Support for the pipe (| ) character as a method of sending SYS$QUTPUT
from one command as SYS$I NPUT to the next command.

*  Support for a*“sub-shell” environment, which does not affect the current
process environment.

 Thelogical or (| | ) and logical and (&&) characters.

*  Non-newline terminators (; ).
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PIPE Examples

$ nore =="typel/ page=save sys$i nput"”

$

Displays the output of show system one page at atime.

$ pi pe sh sys|nore

OpenVMs G7.1 on node ELLIS

Pi d Process Nane State
00000041 SWAPPER H B
00000082 _FTA3: H B
00000044 LANACP H BO
00000046 | PCACP H B
00000047 ERRFMT H BO
00000048 OPCOM HI BO
00000049 AUDI T_SERVER H B
0000004A JOB_CONTROL H B
0000004B QUEUE_MANAGER  HI BO
0000004C SECURI TY_SERVER HI B
0000004D DNS$ADVER LEFO
0000004E LES$ACP_V30 H BO
0000004F REMACP H BO
00000050 NET$ACP HI BO
00000051 NET$EVD H BO
00000052 DTSS$CLERK LEFO
00000053 TP_SERVER H B
00000055 DECWBSERVER 0  HI B
00000056 DTSESSI ON LEFO
00000099 BAE_1 CUR
0000005A DTWM LEF

RETURN SPACE=Mbr e,

Pri

16

5
13
10

© 0 0 O o0

PREV/ NEXT=Scr ol |

/0 CPU
0 0 00:00
5174 0 00: 00

--  swapped

10 0 00:00

--  swapped

--  swapped

90 0 00:00
90 0 00:00

--  swapped

53 0 00:00

--  swapped
--  swapped
--  swapped
--  swapped
--  swapped
--  swapped
0 00:00
0 00:01
--  swapped
30 0 00:00
15260 0 00:01
I NS/ REM=Pan,

3-JUN- 1997 04:43:15.44 Uptime O 04:26:25

Page flts
:06.75 0
152,44 9075
out --
00. 03 32
out --
out --
00. 39 497
00. 39 1143
out --
29. 20 12541
out --
out --
out --
out --
out --
out --
:08.78 8546
1 34.00 14933
out --
:00. 12 104
1 04. 87 47534

SELECT=80/ 132, Q=Quit

Pages
0
55
27
20
21
22
23
18
32
90
31
32
16
24
30
31
41
242
27
113 S
106 S
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10-18

00000044
00000046
00000047
00000048
00000049
0000004A
0000004B
0000004C
0000004D
0000004E
0000004F
00000050
00000051
00000052
00000053
00000055
00000056
00000099
0000005A
00000058
0000009C
0000005F
00000060

**End-of -Fi | e**

LANACP

| PCACP
ERRFMT

OPCOM

AUDI T_SERVER
JOB_CONTROL
QUEUE_MANAGER
SECURI TY_SERVER
DNS$ADVER
LES$ACP_V30
REMACP
NET$ACP
NET$EVD
DTSS$CLERK
TP_SERVER
DECWSSERVER 0
DTSESSI ON
BAE_1

DTVWM

BAE

BAE_2
DECVWSTE_005F
_FTAL:

HI BO
H B
HI BO
HI BO
H B
H B
HI BO
H B
LEFO
HI BO
HI BO
HI BO
HI BO
LEFO
H B
H B
LEFO

LEF
LEF
Ccom
LEF
LEF

13
10

© 0 0 o o0

10

o A~ 00 0 O

12

8
8
4
4
4
4
4
5
5

PREV/ NEXT=Scr ol |

12875

I NS/ REM=Pan,

swapped
0 00: 00
swapped
swapped
0 00: 00
0 00: 00
swapped
0 00: 00
swapped
swapped
swapped
swapped
swapped
swapped
0 00: 00
0 00:01:
swapped
00: 00
00: 01:
00: 00
00: 00
00: 00

0
0
0
0
0
0 00: 00

00. 39
00. 39
out --
29. 20
out --
out --
out --
out --
out --
out --
08.78
34.00
out --
00.12
04. 87
15.17
00. 13
54.79
29.97

32

497
1143

12541

8546
14933

104
47534
9174
99
28114
13695

SELECT=80/ 132, Q=Qui t

27
20
21
22
23
18
32
90
31
32
16
24
30
31
41
242
27
113 S
106 S
36
99 S
250
41
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The || says do the command on the left and if it fails do the command on the right.
$ pipe type non existent || wite sys$output "FH e not found"

UWYPEWSEARCH-AIL, error searching for
DKA200: [ BAE] NON EXI STENT. LI S,

-RV&EF\F file not found
File not found
$ sh def

DKA200: [ BAE]

The parentheses say that the set default will only be in effect until the close
parenthesis is encountered.

$ pipe (set def sys$system ; dir sysuaf.dat) ; sh def
Directory SYSSCOMMIN [ SYSEXE]

SYSUAR. DAT; 1

Total of 1 file.

DKA200: [ BAE]
$
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Learning Check

1. What isacommand procedure?

called:
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Disk-to-Tape Activities
Module 11

Objectives

On occasion, you will want to (or be told to) move some files from the disk to a
tape or floppy disk for storage or transport. At larger sites, these activities might be
done by an operator. Even so, you should be at least conversant with the options
for disk-to-tape activities.

Topics

Rev. 0.30

This module discusses techniques and options for disk-to-tape activities. After
completing this module, you will be able to:

Initialize a tape.
Copy filesto and from tape.
Use BACKUP to store and retrieve your directory hierarchy.

Tape Initialization

Using COPY to and from Tape
MOUNT

BACKUP

Processing Floppies

11-1
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File Copy from Disk to Tape

If you would like to move filesto tape, you can use the COPY command. Tapes
are usually protected and you normally need an operator/system manager to
perform these operations.

s The COPY command does not replicate the directory tree structure.

m It copiesall thefilesinall your directories into asingle area. The COPY
command creates an ANSI standard 7-bit ASCII tape.

Steps to Copy a Tape
1. Acquirethe tape drive for exclusive access and enter:
$SHOW DEVI CE MI/ FULL
$ALLCCATE MTAO: TDRI VE
2. Initialize the tape (write an ANSI header and label to it).
$I NI TI ALI ZE MTAO: DENNI E

Note
A Do thisonly if the tapeis new or you do not need the previous information on
it.

3. Physically mount the tape on the drive, or request that the operator do it for
you, by entering:
$REQUEST/ REPLY
$SMOUNT MTAO: DENN E
4. Now write filesto tape.
$COPY  *L* MTI'AQ:
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Further Tape Activities

Rev. 0.30

1.

To view the contents of the tape, enter:
$DI RECTORY MTAOQ:
Y ou should see the names of the files that are sored on the tape.

To unload the tape and make the drive available for other MOUNT
commands by your process, enter:

$DI SMOUNT MTAOQ:
Dismounting the tape causes it to rewind.

After you are done with the tape drive, you can make it available to others by
deallocating it as follows:

$DEALLOCATE MIAO:
$DEASSI GN TDRI VE

This deletes the logical name that was never used.

To restorethe files later on, repeat the above steps, with the following exceptions:

Do not initialize the tape!
Change the COPY command to: $COPY MTAQ:* *;* * **
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User-Level Backup
The BACKUP utility is atool normally used by the system manager to perform

backup and restore operations on entire devices.

The BACKUP utility may be a valuable, general-purpose tool for users, because it

replicates directory hierarchies.

Replicating a Directory Hierarchy

11-4

$ dir [bae_too]
o0l RECT- W NOFI LES, no files found
$ show def aul t
ELLI S$DKA200: [ BAE]
$ dir [.com..]
Directory ELLI SSDKA200: [ BAE. COM
CALM D R; 1 LOGOUT. Caov 3
Total of 2 files.
Directory ELLI SSDKA200: [ BAE. COM CALM

STORM DAT; 1

Total of 1 file.

G and total of 2 directories, 3 files.

$
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Replicate the [.COM] directory and its subdirectories under the directory
[BAE_TOQ].

$ backup [.com..]*.* [bae_too.com..]

Verify the copy.
$ dir [bae_too...]

Directory ELLI SSDKA200: [ BAE_TOQ

COMD R 1

Total of 1 file.

Directory ELLI SSDKA200: [ BAE_TOO. COM

CALM D R; 1 LOGOUT. CaM 3

Total of 2 files.

Directory ELLI SSDKA200: [ BAE_TOO. COM CALM

STORM DAT; 1

Total of 1 file.

G and total of 3 directories, 4 files.
$
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Backups to Tape

When writing to tape, the BACKUP utility replicates your directory tree structure
in acontainer file called a save set.

Only BACKUP can interpret a save set.

Typically, you will use. BCK asthe save st file type, although BACKUP
does not support a default file type.

BACKUP assumes that anything on tape isa SAVE_SET and anything on disk
iS not.

If you want to write a save set to disk, you can use the/ SAVE_SET qualifier.

The steps for writing a backup save set to tape are the same, with the following
exceptions:

11-6

Initialize the tape with a label that matches the first six characters of the
backup save set, or usethe/ | GNORE=LABEL _PROCESSI NG qualifier onthe
BACKUP command.

|dentify that thisis not an ANSI tape.

$MOUNT/ FOREI GN MTAO:

The BACKUP command replaces the COPY command.

$BACKUP/ LOG [...]*.*;* MIAO: AUGUST. BCK/ SAVE_SET

To display the contents of the save set, enter:

$BACKUP/ LI ST MIA0: AUGUST. BCK

To restore the entire directory, enter:

$BACKUP/ LOG MIAQ: AUGUST. BCK/ SAVE_SET [*...]

To restore a specific file, enter:

$BACKUP/ LOG
/select=([.x_files]nulder.dat,[.x files]scully.dat) -
MTAO: AUGUST. BCK/ SAVE_SET [*...]
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Processing Floppy Disks

Rev. 0.30

Y ou may want to copy filesto afloppy disk to move them between systems.
Although you will probably not be privileged enough to directly access the floppy,
you may be able to convince the system manager to set up an ACL that will allow
you to access it.

The general steps for accessing a floppy are the same as a tape, with the following
exceptions:

m  Afloppyisadisk and whenit isinitialized aFiles-11 file structure is
imposed on it.

m  Directories can be directly copied to floppy.
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Sample Floppy Copy

Find the floppy.
$ sh dev dka500/ ful |

D sk B_LI SBDKAS00: , device type RX26, is online, file-oriented device,
shareabl e, available to cluster, error logging is enabl ed.

Eror count 0 (perati ons conpl et ed 0
Qwner process Owner UC [ SYSTEM
Qaner process I D 00000000 Dev Prot SRV, QRW,GRW
Ref erence count 0 Default buffer size 512

A system manager or suitably privileged user would have to set up the security
ACL.

$ set proc/priv=all

$ set security/ cl ass=devi ce/ acl =(i dent =bae, access=r ead+wri t e+physi cal +l ogi cal ) -
_$ dka500

$

$ sh dev dka500/ ful |

D sk HB_LI SBDKAS00: , device type RX26, is online, file-oriented device,
shareabl e, available to cluster, error logging is enabl ed.

Eror count 0 (perati ons conpl et ed 0
Onner process Owner UC [ SYSTEM
Qaner process I D 00000000 Dev Prot SRV, QRWV,GRW
Ref erence count 0 Default buffer size 512

Devi ce access control |ist:
(1 DENN A ER{ BRIDEN BAE] , ACCESS=READHVR TEHPHYS CAL+LAQ CAL)
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Go back to being nonprivileged.
$ set proc/priv=(noal |, tnpnbx, net nbx)
$

Claim ownership of the floppy.
$ al | ocate dka500
OR0-1-ALLGC _HE.LI SBOKA00: al | ocat ed
$ sh dev dka500

Devi ce Devi ce Eror \ol une Free Trans Mt
Nane S at us Qount Label B ocks Gount it
BLLI S$DKAS00: Mline alloc 0

Initialize the floppy as “high density” with a label of x_files.
$ init/dens=hd dka500 x files
$
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Make the floppy available for processing.

$ nount dka500 x_files

9ONT- | - MONTED, X F LES nount ed on _H LI SSOKA500:

$ show devi ce/ful | dka500

D sk HB_LI SBDKAS00:, device type RX26, is online, allocated, nmounted, file-
oriented device, shareable, available to cluster, error logging is enabl ed.

Eror count 0
Qaner process " BAE'
Qaner process | D 0000012A
Ref erence count 2
Total bl ocks 2880
Total cylinders 80

Devi ce access control |ist:

(perati ons conpl et ed 76
Owner UC [ SYSTEM

Dev Prot SR¥YL,QRMA,GRW
Default buffer size 512
Sectors per track 18
Tracks per cylinder 2

(1 DENT FIl ERS] BRUDEN, BAE] , AGCESS=READHVR TE+PHYSI CAL+LOG CAL)

Vol une | abel "X FILES'
Quster size 1
Free bl ocks 2849
Extend quantity 5
Mbunt st at us Pr ocess
Extent cache size 64
Fle I D cache size 64
Quot a cache si ze 0
Vol une owner UC [ BROEN BAH

Vol une Sat us:
write-back cachi ng enabl ed.

11-10

Rel ati ve vol une nuniber 0
Transact i on count 1
Mixi numfiles al |l oned 720
Mbunt count 1
Cache nane " _H LI SSDKA200: XQPCAGHE!
Mixi numbl ocks in extent cache 284
B ocks currently in extent cache 0
Maixi numbuffers in FCP cache 820
Vol Prot S RAD, Q RMD, G RMD, WRND

5 2, subject to nount verification, file high-water narking,
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Create aUFD.
$ create/directory dka500: [ bae]
$

Copy over the [.com] directory.
$ backup [.com..] dka500:[bae.com..]
$ dir dka500: [ bae. . .]

D rectory DKAS00: [ BAH

GQOMOR1

Total of 1 file.

D rectory DKAS00: [ BAE CM
CAMDR1 LO3JT. M 3
Total of 2 files.

D rectory DKAS00: [ BAE GOM CALM
STQRVI DAT; 1

Total of 1 file.

Qand total of 3 directories, 4 files.
$
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$dir [.vismlabs...]

Directory H.LI SBDKA200: [ BAE M SM LABS]

Bl G OE BXE 2 B G OOIE BE 1 B G GIE MR 2 Bl G ODE MR 1
Bl G ODE CBJ; 2 G OIE BJ; 1 G DATAL. G 2 Bl G DATAL G 1

Bl G DATAL BXE 2 G DATAL BE 1 G DATAL. CBJ; 2 Bl G DATAL CBJ; 1

Bl G DATA2. G 2 GDATA2.G 1 G DATA2. BXE 2 Bl G DATA2. BE 1

Bl G DATA2. CBJ; 2 GDATA2. CBJ;1  GENLONPR.GM2 GENLOVPR.OM1
| O BLASTER G 2 | O BLASTER C 1 |IOBLASTEREXE 2 | O BLASTER BXE 1
|OBLASTER (BJ;2 IOBASTER (BJ;1  LAB SETLP. QM 4 LAB_SETUP. OOM 3
LAK2. G 2 LOK2. G 1 LOCK2. BXE; 2 LOOK2. BXE; 1

LOOK2. CBJ; 2 LOOK2. GBJ; 1 LOK FRBVER G2  LOK FORRVER G 1
LOK FOREVER BE; 2 LOK FARRVER BXE 1 LOK FCREVER (BJ; 2 LOOK FCREVER (BJ; 1
LOCPER G 2 LOCPER G 1 LOCPER EXE 4 LOCPER BXE; 3
LOCPER @BJ; 4 LOCPER CBJ; 3 MUIT. G 2 MJIT. G 1

MUIT. BEXE 2 MTT. BXE; 1 MUTT. CBJ; 2 MUIT. CBJ; 1

SETUP RWMST. M2 SETLP RMST.GOM1  STWB G 2 STWB.G 1

STWB. (BJ; 4 STWB (BJ; 3 SYS$QUTPUT. ; 1 TIMR G 2

TIMRG 1 Tl MR BXE 2 T MR BE 1 TI MR CBJ; 2

TI MR CBJ; 1

Total of 65 files.
$
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Back up the [.vism_labs] directory to a save set, without the .OBJ and .EXE files.
$ backup/ excl ude=(*.obj,*.exe) [.vismlabs...]*.*; -
_$ dkab500: [ bae] vi sm1 abs. bck/ save
Examine the save set.
$ backup/list dka500: [ bae] vi sm| abs. bck/ save
Listing of save set(s)

Save set: M SM LABS. BCK

Witten by: BAE

uc [ 000042, 000001]

Dat e: 31- MAR 1999 23:03: 12. 93

Cormand: BACKUP EXQLUDE=(*. (B, *. BEXE) [.MSMLABS...]*.*; DKAS00: [ BAE]

M SM LABS. BLK SAVE

Qperating system (penWs A pha version V7.2
BACKLP ver si on: V7.2

PU IDregister: 80000000

Node nane: BHLS:
Witten on: _BLLI S$OKAS00:
ock si ze: 32256

G oup si ze: 10

Buf f er count: 56

[ BAE. I SM LABS] Bl G GTE. MR 2
[ BAE. I SM LABS| Bl G DATAL. G 2
[ BAE. VI SM LABS| Bl G DATA2. G 2
[ BAE. VI SM LABS| GEN LONVPR . GOM 2 18- MAR 1999 01: 42
[ BAE. VI SM LABS] | O BLASTER G 2 18- MAR 1999 01: 45
[ BAE. VI SM LABS] LAB_SETLP. GM 4 15 18- MAR 1999 01: 49

18- MAR 1999 01.: 43
18- MAR 1999 01: 44
18- MAR 1999 01: 45

N =
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[ BAE. M SM LABS LOTK2. G, 2
[ BAE. M SM LABY LOK_FOREVER G 2
[ BAE. M SM LABY LOCPER G, 2

[ BAE. M SM LABS MUTT. G, 2

[ BAE. M SM LABS] SETUP_RMST. OM 2
[ BAE M SV LABS STWB. G, 2

[ BAE M SMI LABS] SYSSQUTAUT. ; 1

[ BAE. M SM LABS TI MR G, 2

Total of 14 files, 34 bl ocks
End of save set

Examine a file that was backed up.

$ type [.vismlabs]stub.c
voi d stub(int x)

{
}
$
Oops! It isgone.
$ delete [.vismlabs]stub.c;*
$
$ type [.vismlabs]stub.c

N O P P N P NDDN

18- MAR 1999 01: 42
18- MAR 1999 01: 42
18- MAR 1999 01: 42
18- MAR 1999 01: 47
18- MAR 1999 01: 47
18- MAR 1999 01: 44
18- MAR 1999 01: 33
18- MAR 1999 01.: 46

YIYPE WSEARCHFAI L, error searching for HE.LI SBDKA200: [ BAE M SM LABS] STWB. G

-RVG-EFNF, file not found
$
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Recover thefile.

$ backup/ sel e=stub. ¢ dka500: [ bae] vi sm| abs. bck/ save [ bae. vi sm| abs]

$ type [.vismlabs]stub.c
voi d stub(int x)

{
}
$
Make the floppy available.
$ di snount  dka500
$ deal dka500
$ show devi ce dka500

Devi ce Devi ce Eror

Nane S atus Gount
BLLI S$DKA500: Mline 0
$

Rev. 0.30
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Label

Free Trans Mt
B ocks Gount Ot
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Learning Check
1. Whenisit appropriateto initialize a tape?

2.  The COPY command replicates the directory structure.

O True
O Fase
3. When moving files from disk to tape, the BACKUP command replicates the
directory structure.
O True
O Fase

4. The BACKUP utility uses a container file called a
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Queues: Batch and Print
Module 12

Some OpenVMS operations are unwieldy to perform while you wait for aterminal
prompt. To automate and ease the burden of time-consuming jobs, OpenVMS has
gueues: batch queues for execution requests and print queues for printing requests.
Batch and print queues are implemented in OpenVMS as entries in a special file.

This module discusses queues and their uses. After completing this module, you
will be able to:

Submit requeststo batch and print queues.
Describe the commonly used qualifiers for batch and print requests.

Queue Concepts
Batch Processing
SUBMIT

PRINT
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Queues
Queues are waiting lists that control access to printers or batch processors.
m  Queues have characteristics (set up by the system manager).
m  Jobs executing off a queue take on the characteristics assigned to that queue.

m A batch job runs off a batch queue. It executes the commands in a command
procedure running as a detached (batch) process.

$SUBM T UPDATE. COM

job 124 subnitted to SYS$BATCH
=  You canview gqueue activities through:

$SHOW QUEUE SYS$BATCH

or
$SHOW QUEUE SYS$PRI NT
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Batch Queues

$SUBM T/ NOTI FY UPDATE. COM

m  Means submit thisrequest as a batch job and let it take the characteristics of
the batch queue. Some characteristics that could be different are priority,
process permanent logical names, and working set constraints.

m By default, all output isdirected to afile called UPDATE.LOG which is
automatically printed and then deleted unless you use the /KEEP qualifier.

Commonly Used Qualifiers

Rev. 0.30

/ NOTI FY

Informs you when the job is done if are logged on.
| PARANVETERS=(PI , P2, . . ., P8)

Passes parameters to ajob.
/ PRI NTER

Specifies where to print the log file.
/ NOKEEP

Deletesthe log file.
/ HOLD

Job will not become a run candidate until the job is released.
/ AFTER= 18: 00

Job will not become a run candidate until after 6:00 p.m.
/ QUEUE=f ast bat ch

Sends to an alternate queue.
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$SET QUEUE/ ENTRY= ... /RELEASE SYS$BATCH
“Unholds’ ajob.

$DELETE/ ENTRY =... SYS$BATCH
Cancels a job submission.

$SET QUEUE/ ENTRY= ... /REQUE FASTBATCH SYS$BATCH
Changes queues.

$SET QUEUE/ ENTRY= ... /AFTER=20: 00 SYS$BATCH

Changes the starting time of a submitted job.

Note

A A batch job logs into your account, executes your LOG N. COM(SYLOG N
too), runs the job, and produces the log file which is normally printed and
deleted. Usethe /NOPRINTER qualifier to block automatic printing of the
batch log file.
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Sample Command Procedure Using Parameters

Command procedure accepts afile name to compile, link, and run and a privilege

list parameter.
$ type build. com
$if P2.nes.""
$t hen
$ set process/priv=" P2
$endi f
$cc ' PL'
$link 'PL
$run ' PI'
Submit the job.

$ subnit/ param=(i nage_count, wor |l d)/noprint build
Job BU LD (queue LONRCER entry 20) started on LOVR DER
$ sh sys/batch
QoenWSB V7.2 on node HLIS 1-APR 1999 00:18:44.83 Wtine 0 05:30:10

Rd Process Nane Sate Pri /0 U Page flts Pages
00000137 BATCH 20 LB 5 77 0 00: 00: 00. 60 337 207 B
$

View the log file.

$ type build. | og
%CL- | - CEFKEY, DEFALLT key PF1 has been defined

Process: SWAPPER A D 00000101 Inage count: 0
Process: LANACP A D 00000106 I|nage count: 0
Process: FASTPATH SERVER P D 00000108 | nage count : 0
Process: | PCACP A D 00000109 Inage count: 0
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Process: DECO/SERVER 0 A D 0000011f |nage count:
Process: DISESS ON A D 00000120 Inage count:
Process: BAE A D 0000012a |nmage count:
Process: DIV P D 0000012d |nage count:
Process: DEOMSTE 0130 P D 00000130 |mage count:
Process: FTAL A D 00000132 Inmage count:
Process: FTA2: A D 00000133 Image count:
Process: FTAS: A D 00000134 Inmage count:
Process: BATCH 19 A D 00000136 I|mage count:
BAE job ternmnated at 1- APR 1999 00: 17: 40. 30

Accounting i nformati on:

Buffered 1/ 0O count: 274
Drect 1/0count: 566
Page faults: 1744
Charged CPU ti ne: 0 00:00: 14. 81

12-6

Peak working set size:
Peak virtual size:
Mbunt ed vol unes:

110

11

H apsed tine:

15328

186848

0

0 00:00: 21. 27
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Queues: Batch and Print

Process Permanent Logical Name Contrasts

Logical Name Function Interactive @ Submit

SYS$I NPUT Default input Your keyboard . CQm . CQm

SYS$QUTPUT Default output Your screen Your screen . LGG

SYS$ERROR Default output for error Your screen Your screen . LGG
messages

SYS$COMWAND Original location toread DCL  Your keyboard Your keyboard . Cav
commands

SYS$LOG N Default device and directory From UAF From UAF From UAF

12-7
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Print Queues
A print queue is a holding tank for filesthat will eventually be opened and printed
by a special process called a print symbiont.

Qualifiers

$PRI NT/ DEVI CE=TTAb:
Selects an alternate printer

/ QUEUE=OTHER PRI NT
Selects an alternate queue

/ NOTI FY, [ HOLD, /AFTER=

Same as batch
| FLAG PAGE

Produces header page for job
/ HEADER

Prints one-liner with page number
/ DELETE

Prints then deletes file
/| COPI ES=3 A. A B. B

AAABBB
/ JOB_COUNT=3 A A B.B

ABABAB
$SHOW QUEUE/ DEVI CE/ ALL/ FULL

Views print queues
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Queues: Batch and Print

Learning Check
1. What isaqueue?

2. What command do you useto request abatch job?
3. What command do you use to request a print job?
4.  What command allows you to see all queues for your process?
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Extending Command Procedures
Appendix A

Objectives

A command procedure is afile that contains DCL commands and data lines used
by DCL commands. DCL provides many features that allow the writing of simple
or very complex command procedures.

Topics

Rev. 0.30

This module discusses techniques used to develop command procedures. After
completing this module, you will be able to:

List various lexical functions and their uses.
Describe techniques for reading and writing to a sequential file.
Describe error handling options within command procedures.

Reading fromaFile
Writing to aFile
Lexical Functions
Error Handling
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Terminal I1/O

Terminal 1/0 from within a command procedure can be used to:

Display messages and command output on the terminal screen.
Prompt you for input.
Redirect terminal output to afile.

Allow the use of an interactive utility from within a command procedure.

Process permanent logical names for 1/0 include:

SYS$COMVAND
SYS$I NPUT
SYS$QUTPUT
SYS$ERROR

UNI X-style pipes may be used with the PIPE command.
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Terminal Output and Input

Rev. 0.30

The following techniques can be used to send output to the screen:
$ WRI TE SYSSQUTPUT string

$ WRI TE SYS$SQUTPUT synbol

$ TYPE SYS$I NPUT

TEXT

The following techniques can be used to accept user input from the keyboard or

command line;
m  Inquire example
$ | NQUI RE synbol " pronpt"
m  Read example
$ READ/ PROVWPT=st ri ng SYS$COWAND synbol
m  Passing parameters

e Can pass up to eight parameters on command line.

e Passed as string symbols in the symbols: P1, P2, ..P8.

* Inthisexample, P1=="54", PpP2=="78", P3=="96",
through P8 all equal the null string (“ ).

$ @UM 54 78 96
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INQ

UIRE Example

$ TYPE SUML. M

$!

$! This command procedure pronpts the

$! user for two nunbers, suns

$!' them then outputs the result.

$!

$ I NQUJ RE NUMBERL "ENTER FH RST NUMBER'

$!

$ I NQU RE NUMBER2 " ENTER SECCND NUMBER'

$!

$ SUM = F$I NTEGER  NUMBERL) + F3$I NTEGER NUMBER?)
$!

$ VR TE SYSSQUTPUT " THE TWD NUMBERS BNTERED VRE ", NOMBERL, " AND ", NUMBER2
$!

$ VWR TE SYSPQUTPUT "THE TOTAL IS ", SUIM

$!

$ BT

$ @uni

ENTER FH RST NUMBER 22
ENTER SECOND NUMBER 109

THE

TVWO NUMBERS BENTEHRED VEERE 22 AND 109

THE TOTAL | S 131

$
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Example of Using Command Parameters
The following command procedure accepts input, using the parameter symbols P1
and P2.
$ TYPE SUwe. COM
$!
$! This programreceives 2 nunbers
$! passed in as paraneters and

$! cal cul ates the sum

$!

$ SUM = F$I NTEGER(P1) + F$I NTEGER( P2)

$!

$ WRITE SYS$QUTPUT " THE NUMBERS PASSED IN ARE ",P1, " AND ", P2
$!

$ WRITE SYS$QUTPUT "THEI R TOTAL 1S ", SUM

$!

$ EXIT

$ @UM 81 97

THE NUMBERS PASSED I N ARE 81 AND 97
THEIR TOTAL |S 178
$
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Example of Changing Process Permanent Logical Names

SY SSINPUT implicitly reads from a command procedure file. To redirect
SY S$INPUT to the user keyboard for the next command, use a USER mode
logical name.

$ DT TEHRMGM

$!

$! This programedits a file, then

$! changes it's protection and verifies
$! it was changed.

$!

$ INQJRE H LE "ENTER F LENAME'

$! This conmand sets it up so the next command reads fromthe keyboard
i nst ead

$! of the command procedur e.
$ ASS GY USER MIE SYSBCOMVAND SYSHI NPUT

$!

$ EDO T/edt ' FHLE

$!

$ SET PROTECTI ONS(S RVE QRMD, GW ' H LE

$!

$ D RECTCRY/ PROTECTI ON ' H LE

$!

$ VWR TE SYSPQUTPUT "The file edited was '' FILE "
$!

$ EXT
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$ @erm
ENTER FH LENAME  xxx. dat
Input file does not exist

[ ECH]

*
X marks the spot.
nZ

[ ECH]

*exit

ELLI SSDKA200: [ BAE] XXX DAT; 1 1 |ine

Directory H.LI SBDKA200: [ BAE]
XXX DAT; 1 (RE R )
Total of 1 file.

The file edited was XXX DAT
$
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Reading from a File

DCL supports reading records from afile.

Steps to Read a File

1. Openthefile
$OPEN READ | ogi cal fil enane

2. Begintheread loop.
$READ/ END OF FI LE=CLGCSE I T I ogi cal synbol

3. Processthe data.
Go to the beginning of the loop if not a end of file (step 2).

End the loop with a label matching the/ END_OF _FI LE string and close the
file.

$CLCSE | ogi cal
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Example of Reading from a File
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$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

TYPE REM NDER COM
!

! TH S COMWAND PROCEDURE OPENS A FILE FROM W THI N
! THE COWAND PRCCEDURE, READS | T, AND WRI TES THE

! RECORDS TO THE SCREEN.

OPEN/ READ WHAT MESSAGE. TXT
BEGQ N

READ/ END = STOP WHAT RECORD
VRI TE SYS$QUTPUT " "

VRI TE SYS$OQUTPUT RECORD

VRI TE SYS$QUTPUT " "

GOTO BEG N

STOP:

CLCSE VHAT

EXIT

TYPE MESSAGE. TXT

CALL MARY

PAY BI LLS

REVI SE LABS FOR | NTRO TO VM5
BEG N READI NG TOVMYKNOCKERS
PUT COVMAND FI LES ON LI NE
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$ @REM NDER

CALL MARY

PAY BI LLS

REVI SE LABS FOR | NTRO TO VNGB

BEG N READI NG TOMMYKNOCKERS

PUT COMWAND FI LES ON LI NE
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Sample Use of READ with a Scratch File

Error handling and lexical functions will be discussed later.
$ type frag. com
$! Sanpl e conmand procedure to display a count of the
$! nunber of mapping pointers in a file, indicating |evel
$! of fragnentation in the file.
$!'! Geate a unique scratch file nane, using the PID and | MNGEGOUNT
$tnp file=" sys$scratch: frag_ ."' fSgetjpi ("","PD)"" f$getjpi ("","i nagecount")'
$
$!'! Dunp the header only and count the nunber of |ines containing
$!'! the string "LBN". These |ines are napping pointers. The out put
$!'! of the search statistics goes to the scratch file.
$ pi pe dunp/ head/ bl =c: 0 ' P1' | search/noout put/stat sys$input "LBN" >'tnp file'
$
$!'!1 If we encounter an error or control Y, close and del ete the scratch file
$ on control _y then goto scratch scratch
$ on error then goto scratch scratch
$
Thisiswhere we read the scratch file.
$!'! pen the scratch file and read and discard the first 4 |ines
$ open/read stats 'tnp file€

$ x=1

$ | oop:

$ read stats junk

$ X=x+1

$ if x.1e.4 then goto | oop
$

$!'! The fifth line contains the count of natching |ines
$ read stats count
$
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$!'! W are done with the scratch file, close and del ete it
$ close stats

$ delete "tnp file';

$

$!'! Reset Gontrol Y and Error processing

$ on control _y then exit

$ on error then goto exit

$

$!'! Deternmine where the count string starts and howbig it is
$ start = f$l ocate(":", count)+1

$ size = fHl ocate("E',count)-1 - start

$

$!'! Gt the count and get rid of extraneous whitespace
$ count= fPedit(fPextract (start,size ,count)," GALLAPSE')
$

$!'! Dsplay the count

$ wite sys$output count

$exit

$

$!'! Oherror or control Y get rid of the scratch file

$ scratch_scratch:

$ close stats

$ delete "tnp file';

$

$
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Sample runs of command procedure.

$ @rag i ndexed. dat

43

$

$ @rag sys$nanager : account ng. dat
37

$

$ @rag frag. com

1

$

$ @rag

_Fle SYS$SYSTEM PAGEF LE SYS
60

$

$
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Writing to a File
DCL supports writing to files through the WRI TE command.

The following are methods for opening the file for write access:
m  S$OPEN WRI TE | ogi cal -nane fil enane

[ $OPEN APPEND

[ $OPEN SHARE

[ $OPEN READ/ WRI TE

Steps to Write to a File
1. Beginthewrite loop.
Read the datato be written, until done then go to step 6, using:
$1 NQUI RE
or
$READ PROVPT=

3. Testthedaa

Write the datato the file, using:
$ WRITE | ogi cal string_or_synbol

Go to the beginning of the loop.
End the loop and close thefile.

A-14 Rev. 0.30



Extending Command Procedures

Relational Operators
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Relational operators are used with $I F statements to perform conditional

operations.

String Operators

Operator Function

. ECS. Tests if 2 character strings are equal.
. GES. First string >= the second string?

. GTS. First string > second string?

. LES. First string <= second string?

. LTS. First string < second string?

. NES. Two strings not =?

Numeric Operators

Operator Function
EQ Two numbers equal?
. GE. First number >= second?
GT. First number > second?
. LE First number <= second?
.LT. First number < second?
. NES. Two strings not =?

Logical Operators

Operator Function

. NOT. Tests for opposite of a condition.

. AND. Both of two conditions true?

.OR Tests if any of a group of conditions have been met.
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Controlling Code Flow

Thel F command tests the value of an expression and causes different commands
to execute if the expression istrue vs. when it is false.

One-line conditional format
$ IF condition THEN command

Block conditional format
I F condition

$
$ THEN

$

$ conmmands
$

$ ENDF

If then else format

L4

IF condition
THEN

conmmands

ELSE

conmmands

LS E A - A R - R - B - R

ENDI F
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Loops

Loops are used to repeat a sequence of steps a fixed number of times or until some
condition terminates the loop.

Steps to Code a Loop

Example

Rev. 0.30

Begin the loop.

Change the terminator variable.

Test the terminator variable.

Perform commands in the body of the loop.
Return to beginning of loop.

End the loop.

'body of I oop

COUNT = COUNT + 1
IF COUNT .LT. 11 THEN GOTO LOOP
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Simple Loop
$ type count down. com
$ X=10
$l oop:
$ wite sys$out put x
$ if x.eq.3 then wite sys$output "Ignition..."
$ wait ::1.0
$ x=x-1
$ if x.ge.1 then goto | oop

$wite sys$output "Liftoff!"
$ @ount down
10

w ~ 01 O N 00 ©

Ignition...
2

1

Li ftof f!

$

A-18 Rev. 0.30



Extending Command Procedures

Sample Loop to Delete Directory Tree
$ TYPE DEL_DI R. COM
$! Sinple exanple of deleting a directory tree
$! It will accept directory names of the form
$! [UFD] or [.SFD]. Needs nore error checking.
$! If no directory is specified exit
$if Pl.egs.""
$ then

$ wite sys$error "lInvalid format use: @el _ufd
directory

$ endif

$

$! CGotta have a "Are you sure" query

$ inquire/ nopunc response "Are you sure you want to delete

P2t

$ if .not.response then exit

$

$! Build a synbol of the form[dir...]
$ all_levels=pl-"]"+"...]"

$

$! Enabl e delete access for all files in tree
$ set filel/protection=(wrwed) '
$!

$! Keep running if error, but do not display error nessages

all _levels' *. *;*

$! We will loop and repeatedly delete all files below the
directory
$! until it is empty. |If the directory is non-enpty we wl |

get the status

$! val ue %X109311F0 in $STATUS

$ set noon

$ set nessage/ noi dent/ noseverity/notext/nofacility
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$ del _| oop:
$ delete "all _levels'*. *;*
$ if $status.eqs."9X109311F0" then goto del _| oop

$ set ness/ident/severity/text/facility
$! If any other errors, termnate

$ if .not.$status then exit $status

$! Reenabl e error processing

$ set on

$

$! Determ ne the directory nane

$ dir_name=pl-"["-"]"+".dir;1"

$

$! If leading "." get rid of it.

$if f$locate(".",dir_nane).eq.0 then dir_nanme=dir_name-"."
$

$! Delete the directory

$ set filel/protection=(w rwed) 'dir_name

$ delete 'dir_name

$

$ create/dir [.x.y.z.a.b.c.d.e.f.g.h.i.j.k.l]
$ @el _dir [.x]

Are you sure you want to delete [.X]? vy

$ dir x.dir
o®l RECT- W NOFI LES, no files found
$
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Subroutines

A non-structured subroutine can be entered using the $ GOSUB command. This
subroutine shares the context of the caller including all local symbols.

n GOSUB transfers control to alabeled subroutine.
n Return terminates a subroutine.

m Itisalocal subroutine call meaning that it does not create a new command
level.

GOSUB Format

Rev. 0.30

$
$
$ GOSUB SUBRTN1
$

$ SUBRTNL1: I Label defining the beginning of the
I subroutine.

$ RETURN ! Term nates the subroutine.
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CALL Format

The $CALL command can be used for a more structured approach to calling a
subroutine.

$
$

The CALL command transfers control to alabeled subroutine.
Creates a new command level

Can pass up to eight parameters to a subroutine using CALL command
Can create up to 32 command levels with the CALL command

SUBROUTI NE and ENDSUBROUT| NE commands define the beginning and end
of asubroutine

$ CALL SUBRTN2

$ SUBRTN2: SUBROUTI NE

$ EXIT
$ ENDSUBROUTI NE
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Lexical Functions

Rev. 0.30

Lexical functions are DCL subroutines called within command procedures or at
the command level that return values.

s Returnvalueis stored as a symbol

m  General lexical format:
F$SLEXI CAL NAME(opti onal - Par anet er s)

Lexical functions can tranglate logical names, manipulate strings, return
information about the system, the process, or devices.
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Lexical Function Summary

Lexical Function

FSCONTEXT( ct x- t ype, ct x-synmbol , sel e- Sets up selection criteria for F$PID.
item sel e-val ue, val ue-qualifier)

F$CSI D( ct x-sym) Gets next CSID.

F$CVSI (start-bit, numbits, string) Extracts bits from string symbol.
FSCVTI ME([ i nput _ti ne] Converts time to various format.
[,output _tinme_format] [,output_field])

F$CVU Extracts bits from string symbol.

F$DEVI CE([ sear ch_devnani, [ devcl ass], [dev Returns alist of devices on system.
type], [streamid])

F$DI RECTORY() Returns current directory.

F$EDI T(string, edit-1list) Modifies string.

F$ELEMENT( el ement - num del i m stri ng) Extracts an element from a delimited string "array."

FSENVI RONMVENT( it em) Returns information about process environment.

F$EXTRACT(start, | en, string) Extracts a substring.

F$FAQ(control -str,[argl,[,arg2[,...]1]1]) Formats data into a string.

F$FI LE_ATTRI BUTES(fi | espec,iten) Returns file attributes on a file.

F$CGETDVI (devnam i tem Returns device and volume information.

F$CETJIPI (pid,item Returns job and process information.

F$CETQU (function, [iten],[object- Returns batch and print queue information.

id],[flags])

F$GETSYI (i t em node- nane, csi d) Returns system information.

F$1 DENTI FI ER(i dent, conv-type) Converts identifiers from name to numeric and
numeric to hame.

F$1 NTEGER( expr ) Converts numeric expression to string.

FSLENGTH(stri ng) Returns the length of a string.

F$LOCATE(substr, str) Locate a substring.

F$MESSAGE( st at us- code[ , nsg-conp-1ist]) Translates error message value to string.

F$MODE( ) Returns process mode (INTERACTIVE, BATCH,
NETWORK, or OTHER).

FSPARSE(fi | espec [, defaul t - spec] Expands or extract a portion of a file specification.

[,related-spec] [,field] [, parse-type])

F$PI D( ct x- sym) Returns next PID in chain.

F$PRI VI LEGE( pri v- st at es) Returns TRUE/FALSE dependent on privilege
settings.
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Lexical Function Summary (Continued)

Lexical

Function

F$PROCESS( )

Returns process name.

F$SEARCH(fi | espec[, streamid])

Searches directory filespec and returns full filespec.

F$SETPRV(pri v- st at es)

Sets privileges and returns old privilege settings.

F$STRI NG expr essi on)

Converts numeric expression to string.

FSTI ME() Returns current date and time.

FSTRNLNM | ogi cal -nanme [, table] [,index] Translates a logical name.

[,mode] [,case] [,iten)

F$TYPE( synbol ) Returns INTEGER/STRING string dependent on type
of symbol.

FSUSER() Returns UIC in identifier name format.

F$VER FY([ procedur e-val ue] [,i mage- Sets verification on/off and returns previous state.

val ue])
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Lexical Function Examples

F$TIME()

$ TIME = F$TI ME( )

$ SHOW SYMBOL TI ME

25- AUG- 1989 10: 20: 10. 1

F$USER()

$ UC = F$USER( )
$ SHOW SYMBOL U C
[ FRED]

F$PROCESS()
$| F F$PROCESS( ) .EQS. "OBRIEN'. ..

$ wite sys$output f$Sprocess()

BAE

$ wite sys$output f$getjpi ("","username")
BAE

$ spawn

%DOCL- S- SPAWNED, process BAE 1 spawned
%OCL- S- ATTACHED, term nal now attached to process BAE 1
$ wite sys$output f$Sprocess()

BAE 1

$ wite sys$output f$getjpi ("","usernane")
BAE

$

F$MODE( )
$ |F FSMODE( ) . EQS. "NETVORK'. ..
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F$SENVIRONMENT( )

¥ B B B

$

ol d_di r=f $envi ronnent ("defaul t")
set def sys$system

set def 'old dir'
sh symold dir

OLD DI R = "ELLI S$DKA200: [ BAE] "

F$DIRECTORY( )

$ SAVE = F$DI RECTORY( )

$ SET DEF ' SAVE
$ SHOW SYMBOL SAVE
SAVE = [ OBRI EN|

FSTRNLNM(“ logical")

$ TRANS = F$TRNLNM " SYS$OUTPUT")

$ Sh sym x
X =

$

" _ELLI S$TNA3: "

F$STRING(integer)

$ A
$B
$ C

$

C
B
A

5
F$STRI NG( - 2+A)
B+ B

SHOW SYMBOL/ ALL
n 33"
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$ NAME = " DEBORAH'

$ LEN = F$LENGTH( NAVE) ILEN = 7
$ LOC = F$LOCATE(" B", NAVE) ILOC = 2 ((COUNTS FROM 0)
$ LOC2 F$LOCATE(" Q', NAVE) I LOC2

=7
$ EXT = F$EXTRACT(LOC, |, NAME) ! EXT = "B"

-OR-

$ EXT = F$SEXTRACT( F$LOCATE(" B", NAVE) , 1, NAVE)

$ INQUIRE FILE "Enter the filenane (include version nunber)"
$

@ &+

| F F$LOCATE(”;”, FILE) .EQ F$LENGTH(FILE) THEN GOTO
) VERSI ON

8

@ &+
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Example of Using Lexicals
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$ TYPE GREET. COM
!

|
TIME = F$TIME( )
LEN
LCC

| F HOUR . ECS.
| F (HOUR . GES.
| F (HOUR . GTS.
!

$SMORNI NG

$ WR TE SYS$QUTPUT
$ !
$ EXIT

$ !

SAFTERNOON:

$ WR TE SYS$QUTPUT
$ EXIT

$ !

$EVEN NG

$ WR TE SYS$QUTPUT
$ EXIT

$ !

SLUNCH

$ WR TE SYS$QUTPUT
$ EXIT

$ @reet

AO0D MORN NG

$ show tine

LS - e R R - - I - B - A - B R R

13- FEB-1999 02: 24:

I varies depending on the time of day.

FSLENGTH( TI ME)
F$LOCATE( " :
HOUR = F$EXTRACT(LCC, 2, TI ME)

"12" THEN GOTO LUNCH
"13") . AND. (HOUR . LES.
"18") . AND. (HOUR .LTS.

" TIMD) - 2

" G0CD MORN NG

Or'HER MORNI NG STUFF HERE.

" GOCD AFTERNOON

"G0D EVEN NG'

“"LUNCH TI ME!"

14

I This command procedure prints a greeting message which

"18") THEN GOTO AFTERNCOCN
"24") THEN GOTO EVEN NG
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Using Lexicals to Determine Volume Label
$ Type nount _nane_unknown. com

$!' Command procedure to nount a vol une / SYSTEM when
$! the nane i s unknown

$ SET MESSAGH NOTEXT/ NCBEVER TY/ NO DENT/ NOFAQ LI TY
$ SET NON

$ MONT/ O/BRR DE=ID ' P

$ SET MESSAH TEXT/ SEVER TY/ | DENI/ FAQ LI TY

$ LABAL=F$GETDV (PL, " VALNAM)

$ O SVONT ' P1'

$ MONT/ SYSTEM' P1' ' LABEL

$ sh dev dka300:

Devi ce Devi ce Eror \ol une
Nane S at us Qount Label
BLLI S$DKA300: Mline 0

$ @ount _nane_unknown el | i s$dka300:

OMMOUNT- - NCBYSNAM  operation requi res SYSNAM pri vil ege
$ set proc/priv=sysnam

$ @ount _nane_unknown el | i s$dka300:

9ONT- | - MONTED, ELLI S SYS2 nounted on _H LI SSDKA300:
$

$ sh dev dka300:

Devi ce Devi ce Eror \ol une

Nane S at us Qount Label
ELLI SEDKA300: Mount ed 0 BELISSY=®
$

Free Trans Mt
B ocks Gount Mt

Free Trans Mt
B ocks Gount Ot
184584 1 1
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Using Lexicals to Set Prompt
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$ typ sd.com

$!'1f no P1 paraneter then go to login directory
$if Pl.egs.""

$t hen

$ new_def ="sys$l ogi n"

$el se

$ new_def =P1

$endi f

$!

$! Change the default and the pronpt

$set default 'new def'

$! Get the current default device and directory string
$new_pronpt =f $envi ronnment ("defaul t")

$! If it is too long truncate the pronpt string

$if f3$length(new pronpt).gt.30

$t hen

$ wite sys$error "Default too long, truncating
pronmpt."

$ new_pr onpt =f $extract (0, 27, new_pronpt ) +"...>"
$

$el se

$ new_pr onpt =new_pr onpt +">"

$endi f

$set pronpt='"new pronpt'" '

$

$ cd="@ys$l ogi n: sd"

$ cd

DKA200: [ BAE] > create/dir [.sub_dude]

DKA200: [ BAE] > cd [.sub_dude]

DKA200: [ BAE. SUB_DUDE] >
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Using Lexicals to Determine Day of Week
$ typ dow christnmas. com
$! Determ ne the year for christnas

$if Pl.egs.""

$ then

$ year =f $cvtime("",, " YEAR'")
$ el se

$ year =P1

$endi f

$ !Determ ne the day of week for christnmas
$ Christnmas_date = "25-DEC-"+year+" 0:0:0.0"
$ dow=f $cvtinme(christnmas_date, , " WEEKDAY")

$ !'Blast out the output

$ ostr = f$fao("Christmas will fall on a !AS in the year
IAS. ", -

dow, year)
$ wite sys$output ostr
$
$ @ow chri st mas
Christrmas will fall on a Thursday in the year 1997.
$
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Using Lexicals to Obtain Device Information
$ type da2.com
$! Command procedure to display unnmounted di sks, using
$! F$DEVI CE
$
$! read lines and extract the di sk device nanes

wite sys$output "List of unnounted disks:"
get _next devi ce:

di sk_nane = f$devi ce("*$D*")

if disk _nane.eqs."" then goto thats_all _folks
i f f$getdvi(disk_name, "WWNT") .eqs. "FALSE"

t hen

wite sys$output disk_nane
endi f

goto get next device

LA - < B R - I - S R A

$! close the file and delete it
$ thats_all _folks:

$ @a2

Li st of unnounted di sks:

_ELLI S$DKAO:

_ELLI S$DKA500:

$
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Error Handling
OpenV MS terminates command procedures on error or severe (fatal) error.
= You can use the $ON command to change the behavior on error conditions.
m  Changing the OpenVMS default action on errors.

Setting Warning Error Severe
DEFAULT Continues Exits exits
$ON WARNING THEN GOTO CLEAN Clean Clean Clean
$ON ERROR THEN GOTO CLEAN Continues Clean Clean
$ON SEVERE THEN GOTO CLEAN Continues Continues Clean

m The$ONcommand resets $STATUS and $SEVERI TY to indicate success.

= $ONformat
$ON severity-level THEN DCL comrand.

m $ONexamples
$ ON WARNI NG THEN EXI T
$ ON SEVERE THEN GOTO BOTTOM

m  $SET NOON disableserror checking.
m  Toreset the error checking use: $SET ON.
m  Upon exit from a command procedure, $SET ON occurs automatically.
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Learning Check

1. What command do you useto begin reading from afile?
a.  DIRECTORY/READ
b. OPEN/READ
c. READ/DIR
d. EDIT/READ

2. Which command is not a method for opening afile for write access?
a  OPEN/WRITE
b. OPEN/APPEND
c. OPEN/EDIT
d. OPEN/SHARE

3. What arelexical functions?

4. Match the following lexical functions with their descriptions.

a F$TIME Returns a process name.

b. F$PROCESS @ .......... Translates a logical name.

c. F$ENVIRONMENT .............. Returns UIC in identifier name format.

d FRUSER Returns current date and time.

e. FSTRNLNM ... Returns information about process
environment.

5. What command do you use to enable error checking?

a  SET NOON

b. SET ON

c. SET WARNING
d. SET DEFAULT
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Program Development Environment
Appendix B

Objectives

This module leads you through the development steps, including object libraries
and linker. It also discusses the debugger and describes how it allows the
programmer to observe and manipulate a program as it runs.

Topics

Rev. 0.30

After completing this module, you will be able to:

Use object libraries.

Perform linker search.

Conduct run-time program investigations.
Run the debugger.

Program Development Steps
Object Libraries
Introduction to the Linker
The Debugger
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Development Steps

The program development cycle under OpenVMS includes distinct development
steps. In general, these steps are:

1.

Create atext file of source codein your favorite programming language using

your favorite editor.

Compile your source to produce afile containing the object code. If there are

errors, go back to step 1.

Link your object module(s) to resolve external references flagged by the

compiler and assign virtual addresses to your code and data. This step

produces an executable file. If there are errors, go back to step 1.

Run your program. If an obvious output error occurs, then returnto step 1. If
a confusing run-time error occurs, you may need the help of the debugger.

Serious run-time program investigations can be conducted using the

debugger.

For example:

$

@ B &

RS T < A R - AR - B - A

EDIT SIMPLE. C

CC SI MPLE ! Produces S| MPLE. OBJ

LI NK SIMPLE! Produces SIMBLE. EXE

RUN S| MPLE

EDI T COWPLEX. C

EDI T SUBL1. C

EDI T SuB2. C

CC COVPLEX !
CC SuB1 !
CC SuB2 !
LI NK COVPLEX, SUB1, SUB2 !
RUN COVPLEX

Pr oduces
Pr oduces
Pr oduces
Pr oduces

COVPLEX. 0BJ
SUB1. 0BJ
SuB2. 0BJ
COVPLEX. EXE
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Sample Program Development Steps

$ type hello.c

#i ncl ude <stdi o. h>

#i ncl ude <stdlib. h>

i nt mai n(voi d)

{
printf("Goodbye cruel world, hello OpenVMs!\n");
return( EXI T_SUCCESS) ;

}

$

$ cc hello

$ link hello

$ run hello
Goodbye cruel world, hello OpenVNB
$
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Object Libraries

Object libraries are files that contain compiled (. OBJ) modules of frequently used
subroutines, subfunctions, math functions, and so forth

Object libraries:
m  Contain modules written in any OpenVMS native mode language.
m  Provide centralized storage and convenient access to the object modules.

Library Header
Modules:
X
Y
Z

—» X Object module

—» Z Object module
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Rev. 0.30

$LI BRARY/ CREATE/ OBJECT MATHEX. OLB FI ND, FI GURE, TRANSLATE

Creates an object library
$LI NK BUI LD, MATHEX/ LI BRARY

Links against the library
$LI BRARY/ | NSERT MATHEX. OLB OTHER, STI LL_ANOTHER

Adds an object module to an existing library
$LI BRARY/ REPLACE MATHEX FI ND

Replaces an existing module
$L1 BRARY/ DELETE=CUBE MATHEX

Marks a module for deletion
$L1 BRARY/ COVPRESS MATHEX

Reclaims space from modules marked for deletion
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Automating Library Search Through Logical Names

Y ou can automate the process of looking up modules in libraries by using logical
names.

LNK$LI BRARY

m  Special seriesof logical names checked by the linker during its operation.
m  Enables convenient sharing and LINK line simplification.

$DEFI NE LNK$LI BRARY $1$DKA200: [ OBRI EN. LI BS] MATHEX. OLB

s Youcanactualy ASSIGN up to 1000 of these logical names.

m  Thelinker translates logical names starting at LNK$LI BRARY, going to
LNKSLI BRARY 1, then LNKSLI BRARY 2, ..., until atrangdlation fails. Any
identified libraries are automatically searched by the linker.

LNKS$LI BRARY
LNKS$SLI BRARY 1
LNKSLI BRARY_2

LNK$LI BRARY_999
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Program Development Environment

Libraries and Object Modules

Remember, an object library is a file with a special organization that contains a
copy of the object code.

Rev. 0.30

Therefore, you can delete the original . OBJ files.

To extract a copy of a module from the library:

$LI BRARY/ EXTRACT=CUBE MATHEX/ OUTPUT=FI GURE. OBJ
To determine the contents of a library, by module name:

$LI BRARY/ LI ST MATHEX. OLB
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Library Example
$ type powverful.c
doubl e squar e(doubl e x)

{

return(x*x);
}
doubl e cube(doubl e x)
{

return(x*x*x);
}

$ cc powver ful

$ library/create power powerful

$ library/list/nanes power

Drectory of ALPHA GBIECT |ibrary H.LI SSCKA200: [ BAE POMR OB, 1 on 3-MAR 1999 2
1:45: 38

Qeation date:  3-MAR 1999 21:45: 25 Qeator: Librarian A09-22
Revision date:  3-MAR 1999 21:45: 25 Library format: 3.0

Nunber of nodul es: 1 Max. key length: 128

Qher entries: 2 Preal | ocat ed i ndex bl ocks: 213
Recover abl e del eted bl ocks: 0 Total index bl ocks used: 2
Max. Nurnder history records: 20 Library hi story records: 0

Modul e PONERFLL

Note
A The routine names are different than the module name.
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$ type powerful . h

doubl e squar e(doubl e x);

doubl e cube(doubl e x);

$ type test.c

#i ncl ude <stdio. h>

#include <stdlib. h>

#i ncl ude "powerful . h"

i nt nai n(voi d)

{
doubl e your_pl easur €;

/* Get a nunber. */
printf("Enter a value: ");
scanf ("%f", &our_pl easure);

/* Display its square and cube. */
printf("9%f**2 = %f\n", your_pl easure, squar e(your_pl easure));
printf("o%f**3 = %f\n", your pl easure, cube(your_pl easure));
return(EX T _SUXESS);

}

$ cc test

$link test,powner/lib
$ run test

Enter a value: 2

2. 000000**2 == 4. 000000
2. 000000**3 == 8. 000000
$

Automate the use of the library.

$ define | nk$library sys$l ogi n: power. ol b
$ link test

$r test

Enter a value: 3.11

3.110000**2 == 9. 672100

3.110000**3 == 30. 080231

$
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Linker Search

The linker tries to resolve references flagged by the compiler by:

1
2.

Looking for . CBJ or . A_Bfiles from the LI NKline.

Looking through special logical name libraries.
( LNK$LI BRARY . ..)

Looking through the OpenVMS Common Run-Time Library.
( SYS$LI BRARY: | MAGELI B. OLB)

Looking through the system object library.
( SYS$LI BRARY: STARLET. OLB)

Looking for system service calls in the OpenVMS public vectors execlet.
( SYS$SHARE: SYS$PUBLI C_VECTORS. EXE)

If there are still unresolved references, you get alinker error.
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The Debugger
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The OpenVMS Symbolic Debugger allows you to observe and manipulate your
program interactively.

s Worksaong the lines of most debuggers.
m  HasGUI interface for workstations.

Steps

1. $PASCAL/DEBUG BUILD
2.  $LINK/DEBUG BUILD

3. $RUN/DEBUG BUILD

DBG> HELP

Accesses the excellent online help.
DBG> STEP

Executes one line of code.
DBG> STEP 5

Executes five lines of code.
DBG> GO

Executes until a break point or watch point is encountered or we complete
execution.

DBG> SET BREAK %.I NE 23

When it reaches the given line, the debugger suspends program execution,
display its location, and gives you the DBG> prompt to allow you to examine
and manipulate your variables.

DBG> SET TRACE %.I NE 23

Same as break point except the program does not halt and give the DBG>
prompt.

DBG> EXAM NE COUNTER

Shows the current value of avariable.
DBG> DEPCSI T COUNTER=50

Changes variable values.
DBG> SET MODE SCREEN

Displays source code and other windows on your screen as you debug.
DBG EXIT or <CTRL Z>

Exits.
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Learning Check
1. List thefive steps of the program development cycle under OpenVMS.

2. What are object libraries?
3. What tool allows you to observe and manipulate your program interactively?
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