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Preface:

More than one year ago, we published our first version of the Unix primer, which has been used in the meantime by
many people at GSI and even in the outside HEP community. Nowadays, as more and more physicists have access
to aUnix computer either viaa X-termina or use their own workstation, and as theinstalled computing power has
increased by alarge factor, we have revised the first version of our Unix primer.

We tried to reflect the changesin theinstalled hardware, like the installation of the 11 machine AlX cluster, and the
installation of new software products, as the batch system for job submission, new backup and restore productsand
the graphicssystem IDL. Almost all chapters have been revised, and some have undergone substantial changes like
the introduction, the section about experimental data and tape handling and the chapter about the editors, where
more editors are described in detail.

Although many topicsare still missing or could be improved, we decided to publish the second edition of the Unix
primer now in order to give aguideto the rapidly increasing Unix user community at GSI.

Asfor thefirst edition, many people again have contributed to this document: Wolfgang Ahner, Eliete Bertulani,
Michael Dahlinger, Matthias Feyerabend, Ingo Giese, Horst Goringer, Eva Hocks, Peter Mal zacher, Udo Meyer,
Kerstin Schiebel, Kay Winkler and Heiko Weber.

Prefacefor Version 1.0:

In early summer 1991 the GSI Computing Center started a Unix Pilot Project investigating the hardware and
software possibilities of centrally operated unix workstation systems. A few machines from DEC, HP and IBM
have been installed in the central computer room and have since been used as development platforms by the
computer centers application software-, telecommunication-, and systems groups. We fedl that now the moment
has come to publish our experience withthepilot project. At the same timewewant to make the machines available
to alarger number of users at GSI and - hence - have chosen the form of thisbooklet, the

Unix Primer - GSI Local Guide

as our publication medium. We do not consider the present version as complete but rather as a working document,
which will be updated at regular intervals. Asyou can easily see when reading, the primer is the product of many
authors. A common styleis only evolving. However, asit gives the answer to many "frequently asked questions’
we have chosen to publish version 1.0 in the state it is in now. We hope that nevertheless the Primer will be
helpful to many users. Any readers are welcome to comment and make suggestions. We will gratefully accept
mail, printed copieswith corrections or personal visitsat the help desk (alias Benutzerberatung).

The following people have made contributionsto version 1.0 of the primer: Michael Dahlinger, Hans Dobbeling,
Horst Goringer, Richard Herrmann, Eva Hocks, Frank Kraske, Peter Malzacher, Udo Meyer, Thomas Schwab,
Heiko Weber.

This document has been produced with the IATEX macro package. The style used (gsiman.sty) has been derived
from CERN'’s cernman style. We acknowledge the support of M.Goossens and A.Samarin [4] from CERN/CN.

Michael Dahlinger has coordinated this project and has taken care of thefinal editing.

Printed copies gf~~— “ bt - * e — n copy via
World Wide We| : J

http://ww. gsi.de/ conputing/unix/primer/primer.htn

A copy of this document can aso be obtained via anonymous ftp on internet node ftp.gsi.de as
/di st/ doc/ priner. ps.

Unix Primer, Version 2 formatted at GSI: 17th July 1995



If You Need Help

User Registration

New users-1Ds may be obtained by NN (Room 2.243, Tel. 2552). Registration forms are a so available at the help
desk.

Operating - Hardwar e Problems

For hardware and networking problems, repairs and printer maintenance, please contact the central operating Tel.
2515, machine-room, Siidbau, ground-floor, Monday — Friday 6:00 to 23:00.

Help Desk - Software Problems

There is a help desk (Benutzerberatung) for al general computing related questions. Telephone 2555, Office
2.244, Sudbau, first floor. The opening hours are 9:30 to 11:30 and 14:00 to 16:30 except Tuesdays (am. closed
because of the DV & EE Palaver) and Fridays (until 16:00). If the help desk cannot help you, they will refer you
to the appropriate specidist.

UNIX related staff !
If you need help, please contact the help desk fir <t.

The DV & EE department at GS| supports the GSI local networks and various computing environments (MVS
on an IBM mainframe, VM S on VAX computers, Open VMS on DEC AXP computers, UNIX on IBM RS/6000
(A1X), HP 9000 (HP-UX) and DEC 9000 (Ultrix) workstations. The following people have at least part of their
time UNIX related responsibilities.

Name Phone

Wolfgang Ahner 2548  Integrated Network and System Management
Gerhard Aker 2497  Local Networks

Michael Dahlinger 2546  Data Analysis, CERN Software

Hans Essel 2491  0S/9, Lynx, CVC

MatthiasFeyerabend 2519  Backup, Archive

Ingo Giese 2547  Graphics, CATIA

Horst Goringer 2553 Experiment Data Handling, Tapes, Data Analysis
EvaHocks 2701  System Management (AlX, HP-UX, Ultrix), DCE
Peter Mal zacher 2551  Application Software, Mathematica Libraries
Udo Meyer 2525  Operating, External Networks

Nikolaus Kurz 2979 Lynx, CVC

Kerstin Schiebel 2703  Textprocessing

Wolfgang Schiebel 2498  Local Networks

H.G. Schmidt 2498  Local Networks

Heiko Weber 2556  System and Data Management AlX, DCE

Kay Winkler 2551  Application Software, WWW

INoneof usis assmart asall of us.



Manual Conventions:

Throughout this manual the following typographical conventions are used:

If You See This...

It Means...

$what you type

$command parameter

under | i ned textisusedindiaogexamples

to distinguish what you type from what the computer displays
italic text is used to denote parameters

which must be specified on commands

[cul ] (<]

you press the escape key on the keyboard followed by
key g. The escape key usually sits on the top | ft

of a PC-like keyboard or on the top center coinciding with
F11 on aVT200-like keyboard

you press and hold-down the control key and simultaneously
pressthe c key.

-(d] you press and hold-down the alt key and simultaneously
pressthed key.
The alt key - if it exists - is next to the space bar on
both VT200-like and PC-like keyboards
Tab you press the Tab key
Backspace you press the Backspace key
Del you press the Delete key
Mbl the left mouse button
Mb2 the center mouse button
Mb3 the right mouse button
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Chapter 1: How to get started

Currently the GSI DV &EE department supportsthe Unix
platforms

¢ IBM RS/6000 running with the operating system
AlX,

e HP 9000-700 running with HP-UX, and

e DEC 5000 running with ULTRIX (with limited sup-
port only).

Users may get in contact with Unix on three different
levels:

1. Thesimplest accessiswhen startingaUnix session
with thet el net command from atext oriented
terminal, such as a DEC VT100 or VT200, for
example.

2. With the appropriate hardware platform - an X-
terminal, PC, or workstation - users can work in
a comfortable X-Windows environment. The X-
Windows system is a network-based graphics win-
dowing system, which can be seen as alayer above
the operating system.

3. You can work in an even more comfortable (X-
Windows) environment, if you use a session man-
ager, which controlsyour complete session withall
applicationsrunninginit. Soitisvery easy, for ex-
ample, torestorethe previous session or to organize
your working environment in several workspaces.
A comfortable session manager is available with
the Visua User Environment (VUE) of HP.

1.1 How to obtain an Account

If you want to work with Unix, please contact

EdithaMitz, room 2.243, Tel. 552,
email address. E.Mitz@gsi.de

Currently the GSI DV&EE department runs a big
RS/6000 cluster, aHP 9000-700 cluster, and aDEC 5000
workstation. The actual Unix host names are listed in
table 1.1 on page 1-2. For more details on the currently
available hardware see F.1 on page F-1.

Anaccount’for Unix’ isalways granted for all machines
of both, the|BM and HP clusters. However, we urgently
recommend to login only on clri6a, rzri6f, rzhp9a, or
rzhp9b (our login servers). The other cluster machines
are primarily intended for batch usage controlled by the
Load L eveler (see section 4.8 on 4-14).

AsUltrix isonly supported with some restrictions, login
access to the node rzdsba is only granted on special
request.

12 Login

The steps to be performed in the login procedure de-
pend on your working place. Vendor dependencies are
negligible. However, the procedure may be different
when logging in on "dumb’ text oriented terminals, or
on devices supporting X -windows such as workstations,
PCs, or X-terminals, especially when working in envi-
ronments under control of asession manager.

On text oriented terminals, e.g. a VT100, you connect
to a(nother) host with the t el net command. On an
X-terminal, the first connection after booting should be
established with XDMCR, but is also possible via telnet
window (see below).

1.2.1 Connection via XDMCP

From X-terminals, access to Unix is recommended via
XDMCP (X Display Manager Command Protocol). It
providesamechanism by which X-terminal scan request
login services from a network host.

After successful booting an X-terminal, a menu for se-
lection of the login hosts appears. On Tektronix X-
terminals (XPxxx) it has the title TekHostMenu. On
top it contains a row with buttons to select the access
method. Currently supported are

1. XDMCP (default) (see section ?? on page ?7?.
2. TELNET (see section 1.2.2 on page 1-3).

Normally the[_XDMCP ] button (l&ft) isactivated. If not,
move the mouse cursor there and press the left mouse
button to activate XDM CP. Now select anodefor login.

A loginmenu with fieldsfor your account name and your
password appears. You should keep in mind that Unix
is case sensitive - so be careful when entering account
name and password!

Connection to Al X node

After successful authorization (with account name and
password) on one of the AIX login servers (see table
1.1 on page 1-2), the Motif Window Manager mmmfrom
that host is started on your X-terminal. The Window
Manager allowsyou to work with multiple windows on

1-1
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Nodes hardware comment

rzri6f IBM RS/6000-970 | login server

clri6a, IBM RS/6000-580 | login server

clriéb, clri6c, ..., clriég | IBM RS/6000-580 | batch server

clrieh, clri6j, clriek IBM RS/6000-590 | batch server

rzhp9a, rzhp9b HP 9000-720 login server

rzdssa DEC 5000-200 only limited support

Table 1.1: List of centrally available Unix hosts

— Applications - - Applications -
Aix-Term Aix-Term
Launcher Launcher 5 &
X11-Applications .~ X11-Applications [~ XClock
INFOexplorer INFOexplorer XCale
World Wide Web XMagnify

Figure 1.1: Mwm Root Menul, activated with the |eft
mouse button

your physical screen. The functionality of the mwm is
described in section 1.6.2 on page 1-7.

Caution: Do not include interactive responses in your
profilefile, if you login viaXDMCP! In this connection
methode, your profile files are executed in batch and
cannot request input from your terminal screen! Espe-
cially thedisplay addressisknown by XDMCPand need
neither be set nor exported.

Your screen will show by default the X11 application
xclock and an aixterm window. When you click the ter-
minal background with one of the three mouse buttons,
arelated application menu will appear. Each of thethree
buttons provide different menues to invoke some useful
applications or mwm functions:

1. With the left mouse button you get an application
menu (see figure 1.1 on page 1-2) containing but-
tonsfor

¢ a(new) AlX terminal window on the current
host (see section 1.3.3 on page 1-5),

¢ the Launcher menu providing some basic
functions as Lock Screen (see section 1.2.4
on page 1-4) or the loca mwm (see section
1.2.2 on page 1-3),

World Wide Web
3 KXman
Xedit
XCalendar

Figure 1.2: Mwm Root Menul, together with the X11-
Applications submenu

~ Root Yeny ~
Shuffle Up
Shuffle Down
Refresh

Ritl
Restart. ..
Quit

Figure 1.3: Mwm Root Menu2, activated with the mid-
dle mouse button

- logins -
rzri6f
clriba
rzhp9a
rzhp9hb

mvs

Figure1.4: Mwm Root Menul, activated with theright
mouse button
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e an X11 Applicationssubmenu (seefigure 1.2
on page 1-2) containing buttons for some X-
Windows based standard applications such as
a clock (XClock), a caendar XCalendar, a
caculator (XCalc), etc,

o onlineaccess to thecomplete AIX manual in-
formation (INFOexplorer, see section 4.1.1
on page 4-1), and

e access to the GSI home page of the World
Wide Web (see section ?? on page ??).

2. The middle mouse button provides a menu with
some Motif Window Manager functions such as
reordering the window stack or leaving the mwm
(see figure 1.3 on page 1-2).

3. With the right mouse button you get a Login menu
containing a selection list with the current login
servers at GSl (see figure 1.4 on page 1-2).

You can customi zethese menusfor your special purposes
with a suitable . manT ¢ filein your home directory. A
useful sample file - the GSI default described above -
can be copied from /usr/local/doc/.mwmrc.

Connection to HP-UX node

WHen you selected one of the HP-UX workstations,
after successful authorization, a VUE session (Visua
User Environment) starts. A session manager becomes
active which has full control of your environment and
provides- among others- a so aMotif Window Manager.

When you log in with HP VUE for the first time, many
menus and icons appeare for immediate graphics access
with mouse and click. For more information, see the
section 1.5.1 on page 1-6.

At afollowing login you get again the default startup
environment, or you can continue with the previous en-
vironment whichwasactiveat thelast logout - depending
on your actions when logging out.

1.2.2 Connection via Telnet

Loginfromone nodeto another nodeviat el net works
on each hardware platform, on text oriented terminals
and on X-terminals, on PCs, and on workstations, pro-
vided the required (TCP/IP) software is properly in-
stalled.

If you want to access an HP-UX workstation, e.g.
rzhp9a, enter the command

tel net rzhp9a

Some messages show up with the login prompt:

Trying...148.181.64.51
Connected to RZHP9A
Escape character is '"]'.

HP- UX rzhp9a A. 09.01 E 9000/ 735 (ttys7)

| ogi n:
Telnet Windows

On X-terminals, telnet connections may be established
not only with thet el net command, but aso with tel-
net windowsrunninginprincipleaVVT100 terminal em-
ulation program.

There are two ways to get a telnet window on the Tek-
tronix X-terminals:

1) activate the button in the TekHostM enu
(see above) with your mouse and select a host from the
selection list.

A telnet window appesars. Itislabeled ontop withtelnet
and prompts you, for example, when you selected the
node clri6a, with

clri6a

| BM Al X Version 3 for R SC Systenf 6000
(C) Copyrights by I BMand by oth-

ers 1982, 1991

| ogi n:

When you connect viatelnet immediately after your X-
terminal was booted, no window manager is active so
far. Which is the telnet window and the TekHostM enu
have no frames and cannot be moved or iconized (see
section 1.3.2 on page 1-5). You have to activate manu-
ally thelocd Motif Window Manager (mwm) available
with your X-terminal.

When logged in at any AIX or HP-UX hogt, invoke the
command

| auncher &

A menu with title’ Launcher’ appears (see section 1.2.1
on page 1-1). Move the mouse cursor to the field
and press the left mouse button to activate.
After afew seconds, all X11 applications on the screen
will get aMotif frame (see section 1.6.2 on page 1-7).
2) With the launcher menu, you may also get a telnet
window. Activating the field [Host Connections — | , a
submenu appears containing afield labeled
. Keep theleft mouse button pressed and moveit to this
field - theresult will be anew telnet window. It prompts
you with
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t el net >

Now you can login to a host using the open statement:

t el net >open host nanme

1.2.3 Thelogin Procedure

When you got connected to a Unix host by any of the
different ways described above, enter your account name
and password. Please keep in mind that Unix is case
sensitivel Upper and lower case letters have a different
meaning! Besides that, in some environments it may
occur that the normal backspace keys might not yet be
available during the login process. Therefore, in case
of problems after mistyping, reenter name or password
completely.

After successful authorization the system greets you
with a welcome message and provides some informa-
tion, such as the existence of unread news or of new
mail files. In new accounts, in foreground you may be
asked for two things (see a so section 1.2.1 on page 1-1):

1. the terminal type (see corresponding section on
page 1-4), and

2. thedisplay address (see corresponding section on
page 1-4).
As dump text terminas have no display address,
just press (Enter ) inthiscase.

The system responds with the default prompt
hostname: / u/ username sequencenumber$
which may be, for example:

clri6a:/u/goeri 33%

and is ready for command input. Now you are in an
environment called shell, and the commands you can
enter are called shell commands. For moreinformation
see section 1.4 on page 1-6.

You can customize your account(s) by proper settingsin
the login profile files thus avoiding the prompts during
thelogin process (see section 1.7 on page 1-8).

Terminal Type

Withtheterminal typeyou specify theterminal hardware
or the emul ation program you use when communicating
with Unix. The most important termina types used at
GSl are
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vt100 DEC

vt220 DEC

3270 IBM !

xterm standard X-window terminal
aixterm AlX termina emulation
hpterm  HP-UX termina emulation
dxterm  ULTRIX termina emulation

When you work in a Unix environment without the ap-
propriateterminal type set, you should keep in mind that
not al keys of your keyboard may be available in the
way you expect it! You should correct your terminal
type with the expor t command (see section 1.7.1 on
page 1-8). For example, if you want to correct your
terminal type to vt100, enter

export TERM=vt 100

On dumb terminals, there may be applications that can
not work correctly because they may require hardware
features not available. However, many Unix commands
can be used in such an environment, e.g. to compileand
run user programs, or to manage your file system.

Display Address

Thedisplay addressistheaddress of the” host’, on which
your X-server resides, that means, the address of your
X-terminal, PC, or workstation, appended with : 0. The
host address has been assigned by the network group and
isknown as theinternet address or name.

Examples of display addresses at GSl are:

xwtae:0 (X-terminal)

pc01:0 (PC)

vsaa:0 (VMS Vaxstation)
dsaa:0 (ULTRIX workstation)

140.181.97.168:0 (decimal representation of display

address)

1.2.4 Lockingyour Terminal Screen

If you have to leave your working place for some time,
in most environments you may lock your termina to
inhibit unauthorized access.
On X-terminals, for example, you may activate thefield
in the Launcher window (see section
1.2.1 on page 1-1). If you do it the first time after
booting, you are asked for apassword. Thispasswordis
required again to unlock and remainsvalid for al future

Tonly knownin AIX
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invocations of the function until the

next boot of the X-terminal!
DO not lock public X-terminals!
In an HP VUE environment you may use the

in the menu bar to lock your terminal.

To unlock, you must enter your user password.

1.25 Logout
Closing a Terminal Window

When you are finished with your work session, you can
close the windows no longer needed by

o entering the shell command exit

e entering (Ctl) - (D), or

e usingthe button of thewindow menu.
The window menu is activated by the button [_-_]
inthe upper left corner. Within thismenu movethe

cursor to the field and press the |eft

mouse button again.

A termina window disappears when the primary shell
isclosed.

Closing a Telnet Window

When the login shell in a telnet window is closed, the
connection to the host is cut. The window is till avail-
able and prompts you with t el net > - ready for the
next login. It can be closed by

e entering quit,

e entering (Cul) - (D), or

o utilizing the Close button of the window menu.
Closing a HP-VUE Session

When you work with HP VUE, it is not necessary to
close any window on HP hostsfor logout. You just need
to pressthe field, the rightmost buttonin the
menu bar at the bottom of your screen. With the Style
Manager, you can customize the logout

o Either the current window configuration will be
stored and be restored at the next login, or

o you will start with a default window configuration
at the next login, or

o youwill beasked, if youwant to start next timewith
the current or the default window configuration.

1.3 Accessing Unix via X-Windows

You can skip this section, if you work with Unix via
dumb terminalssuch asDEC VTxxx or IBM 3270. This
section isonly relevant for hardware platforms enabling
the usage of X-windows, such as X-terminals, PCs, or
workstations.

X-Windows is a standardized, vendor independent user
interface, originally developed a MIT. It is a network-
based graphics windowing system which alows you to
work with multiple programs simultaneoudly, each in a
Separate window on your screen.

You have access to different hosts from different win-
dows on a single physical screen. This includes also
the non-Unix operating systems available at GS| such
as MVSon IBM 9121-621 (see 4.6 on page 4-11) and
VMS on the VAX or AXP computers.

131 X-server

Central part of the X-Window system is the X-server,
also called X-Window server or display server. It con-
trolsscreen, keyboard, and mouse, and the process com-
muni cation requests. The X-server updatesthewindows
on the screen on request of the clients (e.g. programs
initiated by your input).

On X-terminals, the X-server is dready locally avail-
able and need not be started. When you work locally
at a workstation or PC, you may have to start the X-
server by command. The command name depends on
the X-emulation used. On a RS/6000 workstation, for
example, this can be done with the command

startx

1.3.2 Window M anager

Working with multi plewindows requiresawindow man-
ager, which allows, for example, to change the size and
position of windows. The window manager provided
withOSF/M otif iscalled mwm, the Motif window man-
ager. Itsfunctionality is described in section 1.6.2 on

page 1-7.

1.3.3 Creating Terminal Windows

Logged in on any centrally available Unix node at GS|
(seetable 1.1 on page 1-2), you can create windowswith
terminal emulations (ter minal windows) on any central
Unix node, VMS, and MV S system, using the command

xt node
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The parameter node specifies the node providing the
terminal window. Use 'mvs to sdect the MVS host
IBM 9121-621 (see section 4.6 on page 4-11). If node
is omitted, a new window on the current host will be
created.

On Unix hosts, aixterm, hpterm, or dxter m commands,
respectively, are invoked by the xt command with GSI-
specific defaults. The termina windowsare Motif win-
dows with vertical scroll bars on the right by default.
They are labeled on top with

hosthame: username

and should beused for working. X-terminal usersshould
not work within telnet windows running VT100 emula-
tions, because only a subset of keys and fonts may be
available, and severa tools(e.g. when requiring the use
of function keys) may not work correctly. Theintended
use of telnet windowsisonly login!

1.4 Unix Shells

After successful completion of thelogin processyou are
in an environment called shell. It is another process,
which has been started (spawned) at theend of thelogin
process. A new shell isalso started for each invocation
of atermina window.

A shell istheinterface between the operating system and
the user. It interprets the commands you type, and the
keys you press, in order to direct the operating system
to take an appropriate action.

On most platforms, there are severa shells available
differing in power and functionality. The most popular
ones are

the Bourne Shell (sh),

the Bourne Again Shell (bash),

the C Shdll (csh),

thetc Shell (t csh),

the Korn Shell (ksh) and the

thez Shell (zsh)

Most Unix systems offer several shellswith the Bourne
shell as default. However, at the Unix platforms sup-
ported by the GSI DV & EE department, the Korn shell
isdefault, and all GS| customizationisonly donefor the
Korn shell (see section 1.7 on page 1-8). It is a newer
shell, developed by David Korn at Bell Laboratories,
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and it is upwardly compatible with the most features of
the Bourne shell.

You can invoke a new Korn shell (subshell) on top of
your current shell by typing

/ bi n/ ksh
You can exit this subshell by typing
exit

More details on the Korn shell environment and its cus-
tomization can befound in 1.7 on page 1-8.

15 Desktop Environments

A desktop environment providesacollection of windows
with menus and icons for immediate graphical access
(with mouse and click) to the most common commands
and applications.

When you click a menu button or icon, application pro-
grams are started providing the required functionality.
Depending on their task they may have names such as
file manager, style manager, help manager, etc. The de-
fault configuration of the desktop environment can be
tailored by each user for his specific needs.

Each desktop contains a collection of small pictures,
caled icons. Each icon visualy represents an actual
file, directory, program, or object and can be activated
by double click with the left mouse button. When you
activate a program icon, you actually run the program.
When you (double) click an icon representing a direc-
tory, the contents of thisdirectory isdisplayed in a new
window, either with text lines or with new icons.

Desktops also provide menu bars which functions can
be activated by single click with the left mouse button.
Ingeneral thesefunctionsareto create new files, directo-
ries, or other desktops, and help information. For more
information on the functionality and on the configura-
tion possibilities activate the Help menu in the specific
desktop environment.

15.1 HP Visual User Environment

HP VUE runs on Hewlett Packard 9000-700 worksta:
tionswith HP-UX. It offers components such as

1. Login manager: Performs configuration activi-
ties, startsthe X-server, and performsthelogin and
logout activities.

2. Session manager: Controlsall windowsand appli-
cations of compl ete sessions from login to logout.
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3. Workspacemanager: Controlsand managesup to
six different working environments (" workspaces'),
which can be set up by the user.

The compl ete configuration of your session can be saved
when logging out and restored at anew |ogin (see section
1.2.5 on page 1-5.)

1.6 Someinitial Hints

1.6.1 Thefirss Commands

To run acommand, type the command’s name after the
prompt and pressthe key. When the command
is finished, the prompt appears again. For example, if
you want to know who and where you are:

clri6a:/u/goeri $ whoam (Enter )
goeri

clri6a:/u/goeri $ hostname (Enter])
clri6a

clri6a:/u/goeri $

Another important command is cd, which stands for
change current working directory:

clriba:/u/goeri $ cd uti (Enter )

clri6a:/u/goeri/uti $

Shell Scripts

The commands described in the previous examples have
been executed when typed at the command prompt.
They can also be written to files and executed as com-
mand listsor shell scripts, which correspondsto aTSO
CLIST inMVSor aDCL in VMS. For more informa
tion, see section 2.4 on page 2-3.

Set Password

Creating your account for the AI1X and HP-UX clusters,
the system administrator gives you a start-up password.
Itisaone-time password and you haveto change it when
you login for thefirst time on any AlX login server and
HP-UX login server. You can change your password
anytime with the command

passwd
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After invocation, you are prompted for the current pass-
word to check your authorization. Then you can enter
a new password. You have to type it twice, because
the system compares both versions to avoid accidental
mistyping.

For security reasons, the new password has to fulfill
some regulations. It must have at least six characters.
If you enter more than eight characters, only the first
eight characters are significant. A password should be
different from the account name, and a new password
must be different from the previous one.

If correctly handled, passwords are never displayed.
Please keep in mind that upper case and lower case
letters are treated differently in Unix environments.
if you forgot your password, please contact the Unix
system administrators.

1.6.2 HandlingMotif Windows

In each window, a process or program is active. In a
terminal window, aterminal emulation running a shell
isactive (see 1.3.3 on page 1-5). Other windows can be
created by application programs to communicate with
the user.

You can have multiple windows on your screen, which
can overlap much like sheets of paper on a desktop.
All windows and menus have a frame in Motif style
and are managed by the Motif window manager (mwm)
provided with OSF/Motif.

Windows are handled by pointer devices, that means
input devices, that, when moved across a flat surface,
movethe pointer symbol on thedisplay correspondingly.
Pointersusually have buttonsthat can be pressed to send
signas, whichin turn accomplish certain functions. The
mouseisthe most common exampl e of apointer device.

Using the Mouse Cursor

With a mouse, alot of functions can be performed with
windows:

1. You can accomplish geometrical operations, such
as moving or resizing.

2. The contents of windows can be scrolled.

3. Windows can beiconized, that means, they can be
converted to a small picture called icon, which is
arepresentation of abackground window, and they
can be restored again into the state of an active
window.
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In section E on page E-1 the operations possible with
Motif windows are explained in detail.

Themouseisused to indicateor activateagraphical ele-
ment on the screen such as awindow, icon, or command
button. Normally, amouse hasthree buttonsl|abeled here
as |left, middle, and right button. By placing the mouse
on a particular element and then performing some but-
ton action and possibly cursor motion, you can invoke
a variety of commands. The types of actions you can
perform are:

Click Press the button down and release it imme-
diately again. A doubleor tripleclick istwo
or three clicks in succession, with no pause
between clicks.

Press Push the button and hold it down.

Release  After pressing a button down, release it by
letting up on the button.

Drag To drag agraphica object (e.g. awindow or

an icon) from one location on the screen to
another, place the cursor on the appropriate
field of the object. Then press the mouse
button and move the cursor to the required
new location, such draggingtheobject. Then
release the button again.

Motif Widgetsand Menu Types

This short paragraph provides some brief definitions of
some terms which are often heard in connection with X-
Windows. OSF/Motif provides a set of user interface
mechanisms that are composed of data structures and
procedures. They can be displayed in many ways, for
exampl e as buttons, boxes, labels, scroll bars, and so on,
and are called Motif widgets.

However, in public domain software, often another class
of widgets, called Athenawidgets, isused. Theirimple-
mentation and graphical visuaization differs somewhat
from the Motif widgets.

The Motif widget set providesthree types of menus:

1. Pulldown Menus: are displayed as horizonta
menu bars with (normaly) severa fields called
labels or buttons. When you activatealabd, it will
display avertical

2. Popup Menu. A popup menu aso offers several
labels to select. It disappears again when released
after execution.

3. Option Menusarevery similar to popup menusand
offer aone-of-many selection. However, when the
selection is complete, the selected label remains
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visiblein the menu, and only the not sel ected alter-
natives disappear.

Active Windows

The window which currently accepts input is called the
active window and differs from al other windows by
adifferently colored frame. The active window sits on
top of the window stack by default.. The other win-
dows, sometimes referred to as background windows,
currently do not accept input.

The processesrunning in the background windows, how-
ever, are still active (in background!) and are even able
to produce output. To make a background window to
the active one, just move the mouse to any part of it and
click with the left mouse button.

1.7 GSI Customization

1.7.1 Environment Variables

There are parametersin the shell that define parts of your
working environment and can be set individualy at the
command prompt, in shell scripts, or in user specific
profilefiles.

e Shell parameters that are local to your login shell
and not passed to any subshell or subprocess are
caled shell variables.

o Shell parametersthat areglobal arecaled environ-
ment variables. They arevalidinthecurrent shell,
wherethey areset, andin all subshells. They arenot
valid, however, in "higher’ shells, from where the
current shell isinvoked as subshell. To be global,
shell parameters must be exported (see below).

There is one restriction you should keep in mind, when
you define environment variables in a shell script (see
2.4 on page 2-3). You must invoke the script with a
preceding dot, if the environment variables shall be
valid aso inthe current shell:

. nyscri pt

Otherwise the environment variables are valid only
within your script and al subprocesses invoked by that
script.

A set of environment variablesis already defined by the
operating system and can be changed by each user for
his personal working environment. In addition, you can
also define new environment variables, of course. The
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profile files as an interface for initialization at login are
described below.

A list of the currently valid environment variables may
be obtained with the command

printenv

In the following examples, for simplicity the command
prompt isassumed to be$ .

Setting Environment Variables

Your default printer, for example, is defined by the en-
vironment variable LPDEST. In section 4.4 on page
4-6 you can get alist of the available printers and their
names and characteristics. To change the default value
of LPDEST from pshpad to pshpa, enter the com-
mand

$ export LPDEST=pshpa

Getting Values of Environment Variables

The contents of environment variables can be displayed
by the echo command. To get the value, the name of
the environment variable must be preceded by a $-sign:

$ echo $LPDEST
pshpa

The value pshpa is shown according to your redefini-
tionin the example above.

A common mistakeistoforget the $-sign. Not thevalue,
but the character string is printed:

$ echo LPDEST
LPDEST

Again you should keep in mind that Unix is case sensi-
tive, that means environment variablessuch as| pdest
or LPdest , for example, are not defined normally.

A More advanced Example

If you want to have your current host name and working
directory available in an environment variable named
My Env you can proceed as follows:

$ export NODE=‘host nane'

$ export M/Env=$NODE: $PVD

$ echo "My environnment: $M/Env’
My environment: rzri6f:/u/goeri
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With the first statement, a new global variable NODE is
defined. NODE gets the output of the command host -

name asvaue, whichisachieved by enclosing the com-
mand name in single backquotes. Then the values of
NODE and of the environment variable PWD, which is
aready provided by the system and contains always the
current working directory, are put together in MyEnv.
Finally, to control the success of thisaction, the contents
of MyEnv is printed in your terminal window, prefixed
by some text.

A Summary of some useful Environment Variables

Inthefollowing, someuseful environment variablespro-
vided by the system are listed in aphabetical order:

DISPLAY: Seesection 1.2.3 on page 1-4.
EDITOR: Thedefault editorisvi.

ENV: The name of ashell script that is executed each
time when a new shell isinvoked. This shell script is
used, for exampl e, to define common alias names, which
should be available through the whole environment. A
common default in the Korn shell environmentsis

“/.kshrc

The tilde '™’ specifies your home directory. The file
"/ .kshrcisadsoinusea GSl for your private shell
customization. However, in order to provide a mecha-
nism for common and platform independent shell cus-
tomization, at GSl, the default for ENV is set to

/usr/local/bin/.kshrc

This common shell script, in turn, invokes your 'pri-
vate shell script™/ . kshr c, if existing. Therefore you
should not overwrite the value of the environment vari-
able ENV, because the common GSl shell customization
would be unavailablefor you.

HOME: Thedefault directory after login. You switch
to the home directory, when you specify the command
cd (changedirectory) without options. Itisset by default
to

/ u/ username

LPDEST: Thedefault printer (default: pshp9ad).
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PATH: Defines the search path for the shell when
looking for commandsin thesystem filestructure, which
is different in different Unix flavors. For example, in
HP-UX the PATH variableis set by default to

/bin:/usr/bin:/usr/contrib/bin:
/usr/local/bin:/usr/bin/X11:
/ et ¢c: SHOVE/ bi n: .

The directories in the path are separated by colons ().
The search order isfrom |eft to right. The environment
variable HOVE containstheval ue of thehomedirectory,
the default directory after login (see above).

Thelast directory inthe PATH variable, indicated by ',
specifies the current working directory. If you havealot
of own commands and wish to put your current working
directory tothefirst positionin your search path, specify

$ export PATH=. : $PATH

PS1: The default command prompt in your shell. At
GSl, itisset to

hostname: / u/ username sequencenumber$
or, to givean example:

rzri6f:/u/goeri 33%
PWD: The current working directory. It may be indi-
cated with’." in file commands.

TERM: The terminal type for which output should
be prepared. Depending on the Unix flavor, aixterm,
hpterm, or dxterm are assumed as default for AIX, HP-
UX, or ULTRIX systems, respectively. If necessary, you
should overwriteit with vt100, vt200, 3270, and so on,
depending on your terminal type.

VISUAL: Issettothevalueemacstoenablecommand
line editing with emacs syntax (see section 1.7.3 on page
1-10.

1.7.2 TheProfileFiles

Using the Korn shell, there are normally four files for
the customization of the environment:

letc/profile

.profile
/usr/local/bin/.kshrc
. kshrc
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/etc/profile
“/.profile
/usr/1local/bin/.kshrc
"/ .kshrc

The files in the users home directory are available for
private customization. The two other files are avail-
able for common customization on al GS| platforms
and can only be modified by the corresponding system
manager. The file/ usr/1 ocal / bi n/ . kshrc can
only be utilized, if the ENV environment variableis set
appropriately (see the description above).

On the HP workstations, the organization of profilefiles
isalittlebit differentin normal Korn shell environments
and in HP VUE environments. The standard Korn shell
file ” /.profile is meaningless for HP VUE users. In-
stead afilenamed ™ /. vuepr of i | e isused, which in
turn has no meaning without HP VUE. In order to have
only one location containing the common customiza:
tion settings for both environments, a new file named
“/. profil e-comon has been created a GSI. It is
invoked by ™ /.profile and ™ /.vueprofile.

1.7.3 Command Line Editing

Command line editing in the (Korn) shell can be done
with emacs syntax (see section 5 on page 5-1. The
available functions are summarized in table 1.2 on page
1-11 and can be classified as follows:

e A mask for the next command to be executed can
be obtained with -, -(m),or
- string.

e The cursor is moved withinthe command linewith
Cc)-®, c)-@, () -@),or (Cu) -
).

e At any position, characters can be inserted.

o With the backspace key , with -(h),or
- , Characters can be erased.

Incomplete file names can be completed. For example,
if youtype

o B ED

the system compl etes the filename up to theend or to the
first ambiguity. It probably shows

.profile

When youlook for thefile. pr of i | e- conmon (onan
HP workstation), type in the next | etter
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=
2
[72)

Functions

Ctrl ) -

=}

elc

Cirl

- () string

get previous command from history file

get next command from history file

(at least one - in advance required)

recall the last command, which contains string anywhere in the command line

Ctrl ) -
Ctrl ) -

move cursor backwards in command line
move cursor forwardsin command line
jump to begin of command line

jump to end of command line

Ctrl ) -

ge7peeek Be
PEEEE

5E

delete before cursor
delete under cursor
delete under cursor

m
%)
0O
m
0
O

complete afilename

Table 1.2: Command Line Editing Functions

.profile- (ESC) (ESC)

and the system will expand the file name to

.profil e-comon

The command history is accessed from the file

"/ .sh_history.
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Chapter 2: UNIX Commands

2.1 Constructingacommand line

In general, a command line consists of three parts, a-
though not every command requires al three parts:

| general Unix Command |

Comrand_Nane Commrand_Option(s) File(s)

There is not much to say about the command’s name,
except that most UNIX commands have short names.
Command options are usualy designated by a hyphen
(or minus sign), followed by a single letter also called
a switch. Sometimes you can type more than one letter
after a single minus sign to indicate multiple options;
sometimes you cannot. In a few instances, command
options are designated by plus signs instead of minus
signs. Many commands alow one or more input files
to be named. Output files are generally, but not always,
designated by an output option switch like- 0. Another
method of designating an outpuit file will be discussed
later in this chapter. The various options and filenames
that follow the command are referred to, collectively, as
arguments.

An Example

Consider thel s command, discussed in Chapter 3. The
UNIX man pages, an online help facility in the UNIX
environment, show 21 possible options for this com-
mand:

| |'s command options |

Nane Comrand Opti ons
I's [ - RadCxm nogrt ucpFbqi sf]

File(s)
[ nane...]

In case of this command, there are 22 different options
- 21 switches plus one no switch - you can use. The
brackets which are not to be typed on the command line,
indicate that al option switches are optional, never re-
quired. More than one option can be typed after asingle
minus sign though. Finaly the word nane indicates
that you can type at |east one directory or file name after
the options. See the UNIX online help command nan
for further information.

2.1.1 Redirection of Input and Output

Unix regards the termina’s keyboard as its standard
input: stdin(0) and the termina’s screen as standard
output : stdout(1). However, with most UNIX com-
mands it is possible to redirect the input and output of
a command. The symbols used in a command line to
request redirection are theless sign (<) and the greater

sign (>).
Redirection of Input

In case you want to use afile as input to your program,
type
prog < file

Redirection of Output

In case you want to redirect the output of your program
to afile, type

prog > file
To append the output to an existing file rather than to
overwriteit, use the redirection symbol >> :

prog >> file
To suppress output redirect it to the null devicelike:
prog > /dev/null

212 Pipelines

In additionto redirection of input and output, UNIX can
connect two processes with a pipe, so that the output
of the one process becomes the input for another. The
symbol for a pipe isthe vertical bar (|). It is possible
to set up multiple pipelines. Commands that appear in
pipe statements may include all the usual options and
file designations.

man Is | Ip

This command pipes the output of the man | s com-
mand to the printer viathel p command.

2.2 Regular Expressons

When file and directory names are used you can specify
some specia characters as pattern that the shell matches
against the file names in a directory. These special
pattern-matching characters are:

* Matches any string, including the null string
? Matches any one character

2-1



2.3. Quick Reference of Commands

[...] Matchesany oneof the charactersenclosed in

square brackets

[!...] Matches any character other than one of the
characters that follow the exclamation mark

within square brackets.

Inside square brackets, a pair of characters separated by
a - (hyphen) specifies a set of al characters lexically
within the inclusive range of that pair, so that [ a- dy]
isequivalentto[ abcdy] .

Using pattern-matching characters in file names on the
command linehas somerestrictions. If thefirst character
of afilenameisa. (dot), it can be matched only by a
pattern that begins with a dot. For example, *fil e
meatches the files myfi |l e and yourfil e , but not
.nyfileor.yourfile.Usethepattern. *fil eto
match these files.

The character @at the end of the pattern is ignored
during the matching. However, the @is appended to
the corresponding component of the matched file names
to allow hidden directories to be referenced directly.

If the pattern does not match any file names, the pattern
itself isreturned as the result of the match.

2.3 Quick Reference of Commands

This reference summarizes frequently used UNIX com-
mands, special characters used to identify directories,
and specia characters used on the command line. More
detailedinformati on on each command, including acom-
pletelist of options, can be obtained with the man com-
mand.

2.3.1 Managing Directories

pwd display the path name of theworking
directory

cd dir change working directory to dir

nmkdi r dir cregte directory called dir

rdirodir remove (delete) directory called dir.

dir must be empty

2.3.2 Managing Files

I's list contents of working directory

s file list fileif it exists in working direc-
tory

s dir list contents of the directory dir

Is -1 list additional information on direc-
tory contents

s -a list al files including hidden files

cp filel file2 copy filel to file2 (overwritesfile2)
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cp file dir copy fileinto directory dir

nv file dir movefileinto directory dir

nv filel file2 move filel to file2 (overwritesfile?)

rm file remove (delete) file

rm-i file ask for confirmation before remov-
ing (deleting) file

nor e file displays contents of file, one screen
at atime

cat file displays contents of file

chnod arg file change read/write/fexecute permis-
sion of file

chnod arg dir change read/write/fexecute permis-
sion of dir

2.3.3 Managing Jobs

- stop current job

ps list process by processidentifier

ps -fu user full listing of al processes of user
user

kill PID stop process with process identifier
PID

j obs list your jobs by job number

kill 9%obnr kill job nr. jobnr

234 On-lineHelp

man command  display manual entry for command
man - k keyword list manual pagesthat pertain to key-
word

on-linetutorial (AlIX only)
on-linetutorial, help pagesand man-
uals, stored on CD-ROM. Can only
be used with X-Windows Terminals.

| earn
info

235 System Information

who list userslogged onto system
who am i displaysyour logon ID
finger user displaysinformation on user
passwd change password

2.3.6 Utility Programs

sort contents of file, send re-
sult to standard output
look for patternin file

sort file

grep pattern file

uni q filel file2 delete repested linesin filel,
write new version to file2
we file count the number of lines,

words, and charactersin file
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echo string write
Paramstring to standard out-
put, trandate special charac-
ters

find path search the directory tree
path (see man page for
more details)

tar file writeto or retrievefilesfrom

an archival storage media

conpress file compresses the file and

writesfile. Z
unconpress file Z  restoresfilefrom compressed
file
2.3.7 Directory Identifiers
~ your home directory
theworking directory
the parent directory (one level up
within hierarchy)
/ root directory
2.3.8 Special Characters
* match any character
< redirect standard input
> redirect standard output
| send standard output of first com-
mand to standard input of second
command (pipe)
& put job in background

24 Shell Scripts

The commands described in the previous examples can
be executed when typed at the command prompt, but
they canal so bewritten tofilesand executed ascommand
lists or shell scripts, which correspond to TSO CLIST
in MVS or DCL in VMS. For example, if you have a
command listin afile named myscri pt inthe current
working directory, then just enter

nyscri pt

at the command prompt. The command list will be
executed. If not, you should check two things:

1. Isthe file containing your shell script marked as
executable? See section 3 on page 3-1 for more
information!

2. Check with the | s command if the required file
realy existsin your current working directory!

Chapter 2. UNIX Commands

If the file resides in another directory than your current
working directory, and if you don’t want to switch to it,
specify either the full (absolute) path name or the path
name relative to your current working directory. Let’'s
assume, for example, your script residesin /u/goeri/util,
and your current working directory is/u/goeri. You can
enter either

util/myscript

using therel ative path name (with no/ at the beginning),
or

ful/goeri/util/myscript

specifying the absolute path name (with / at the begin-
ning).

When you define environment variables (see section
1.7.1 on page 1-8) in your script, you should invoke it
with a preceding dot, if the environment variable shall
bevalid in the current shell:

nyscri pt

If not, the environment variables are vaid only within
your script and al subprocesses invoked from there.



Chapter 3: Filesand Directories
3.1 TheUNIX File System

UNIX has a structured filesystem that contains three
kinds of files:

directories which store the names of other filesin-
cluding other directories;

ordinary files which store text, source programs, and
object code; and

special files  which correspond to peripheral de-
vices.

3.1.1 Naming Directoriesand Files

The root directory is identified by a single character:
slash (/). To name one of the major directories directly
under root, type slash (/) to represent root, followed by
thedirectory’sownname, asin/ usr . Thedashinfront
of usr tellsyou that usr is a subdirectory of root. An
example of atypica Unix file systemis shownin figure
3.1 on page 3-2. At least aUNIX System will have:

/ root directory

[ usr usr directory

/ bi n binary directory

/ dev device directory

/et c miscellaneous directory

temporary directory
user directory

/[t
/u

For big amounts of dataat GSI :

/d
/s

data staging directory
scratch directory

To identify the user’shome directory, type another slash
after / u, followed by the account name, asin/ u/ ot t o.
Thefirst slash refersto theroot directory, u identifiesthe
parent directory, and ot t o isasubdirectory. At the
end of this Chapter you can find more information on
how the / u, / d and / s filesystems are organized at
GSl.

312 Rules for Naming and Accessing
Files

The rules for naming and accessing files and directo-

ries are closely related to the structure of the UNIX file

System:

e Theroot directory isidentified by adash (/).

e A simple filename can be any combination of 1
- 14 characters other than dashes (/), asterisks
(*), question marks (?), quotation marks (") or ('),
sguare brackets ([) or (]), dollar sign ($) or control
characters.

¢ A path nameisaseguence of directory names, pos-
sibly followed by asimplefilename, with each pair
of names separated by a slash (/).

To avoid misinterpretation, the safest characters to use
for simplefilenames are | ettersof the al phabet, numbers,
periods (.), hyphens (-), and underline (1). Note: in
UNIX, upper and lower case are not the same'!
Thedirectory permanently assigned toyouiscalled your
homedirectory; thisisthedirectory towhich youlog
on. Any directory to which you may move after logging
on (including your home directory) will be called your
current directory, or working directory, as long as
you remain inthat directory. The directory whichisone
level above your current directory in the file system is
called your parent directory. UNIX providesshorthand
symbolsto indicate your current directory (.) and your
parent directory (..). If apath name used to access afile
beginswith aslash (/), then the search for thefile begins
at the root directory. Such a path name is called an
absolutepath name or full path name. If apath name
begins with a simple filename, then the search for the
file begins at your current directory. Such a path name
iscaled areative path name.

3.2 Working with Directories

3.2.1 Displaying the contents of a direc-
tory: | s

To sort and display the names of all the directories and
files that reside in you current directory, use the | s
command:

$1s
filel
file2
file.3
Mai |
$

3.22 Changing the Working Directory:
cd

To change your working directory, that is to move to
another directory, usethe cd command:

31
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—/ bin
lusr/lib
—/ usr ~E/ usr/etc
/usr/ 1 ocal

—/etc
—/1ib

/ ul hans
/ dev/ nul |
—/d
ev {/ dev/rnt0

—/tnp
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/ul/otto/ Mail/me
/u/otto/l\/ail{

/u/otto—[
/u—‘
/u/otto/filel

/u/otto/ Mail/ notes

Figure 3.1: Part of atypical UNIX file system

$ cd /u/ottol Mai
$

3.23 Determining Your Working Direc-
tory: pwd

To find out the name of your working directory at any

moment, use the pwd command:

$ pwd

/ulrobin
$

3.24 CreatingaNew Directory: nkdi r

To creste a new subdirectory within your current work-
ing directory, usethenkdi r command:

$ nkdir nessages
$

This command will create a new subdirectory called
messages.

325 Removing an Existing Directory:
rdir

To remove an existing directory from your working di-
rectory, move to the target directory, delete all itsfiles,

move back to the parent directory, and then use the
r mdi r command:

$ cd /u/usel ess

$ pwd
/ ul usel ess
$rm-i *
$cd ..

$ rndir usel ess

If you try to remove a directory that is not empty, you
will seeawarning displayed. You may usethefollowing
shorter method instead of the above;

$ rm/u/usel ess/*
$ rndir /u/usel ess

or:

$ rm-r /u/usel ess

3.26 RenamingaDirectory: nv
To change the name of adirectory, usethe mv command:

$ nv ol d. nane new. nanme




3.4. Fileand Directory Permissions

3.3 Working With Files

3.3.1 Displaying the Contents of a File:
cat

To display the contents of afile, usethecat command.
It simply displaysthe contents of thefile or several files
on the screen (standard output):

$ cat file.3 file.1

Combining Files

Another function of the cat command is to combine
files, or concatenatefiles with theresult stored in another
fileeg.

$ cat file.l file.2 >file.3

Avoid storing theresult in one of the original files, since
thiswill the origind file to be overwritten.

3.3.2 RenamingakFile: nv

You can usethe mv command to rename afile or to move
it from one directory to another. To change the name of
afile enter apair of command likethis:

$ cat newfile
cat: cannot open new. file
$ nv old.file newfile

The mv command will change the file's name whether
the new filename exists or not. The cat command
makes sure that a file will not be replaced and be lost.

3.3.3 CopyingaFile: cp

To make aduplicate copy of afile, usethecp command:

$ cp file.one FILE ONE

This command will make a copy of fileone. Asare
minder lower and capitdl lettersare different filenames.

334 DeetingaFile: rm

To delete afile, use ther mcommand:

$rmfile. 1

Thisform of the command will delete thefile file.1 im-
mediately. To confirm before proceeding to delete the
file, add the -i option:

$rm-i file. 1

34 Fileand Directory Permissions

UNIX allows you to access other files and directories
in the system, but only if you have permission from the
owner of those directories and files.

34.1 Determining Permission: |'s - |

To determine the permission associated with agivenfile
or directory, use thel s -1 command to display the
contents of the directory:

$1s -1
total 501

1 user group 108 Cct 15 19:10 file. 1

- FWKT - X- - -
1 user group 6452 Cct 15 17:15 program1
dr Wxr - Xrw

1 user group 512 COct 15 19:13 letters

Thefirst character indicates the type of thefile

- ordinary files
d directory
[ links

The remaining nine characters represent three sets of
three characters: one set for theindividua user, one for
the user’s working group, and one for all other users.
Spread out the characters of the display aboveto explain
the groupings:

Type User G oup O hers
- r WX r-x --- program 1
d WX r-x rw letters

The permissions given arefor reading, writing, and ex-
ecuting. They have different meaningsfor ordinary files
and directories. For an ordinary file, permissions are
defined as follows:

read permission means you may look at the con-
tents of thefile

write permission means you may change the con-
tents of thefile

execute permission means you may execute thefileas

if it wereaUNIX command.

For adirectory, permissions are defined as follows:

read permission means you may see the names of
thefilesin the directory
write permission means you may add files to and

remove files from the directory
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execute permission means you may change to the di-
rectory, search the directory, and copy files
fromit.

The characters used to represent these permissions are;

read perm ssion

wite perm ssion
execut e perm ssion
set user (or group)lD
per m ssi on deni ed

|m><§—1

3.4.2 Changing Permission: chnod

You can make changes to permissions by entering a
chnod command. It allowsthe owner of thefileto add
to (+) or remove from (-) existing permissions. It aso
allowsthe owner to clear existing permission and assign
all permission from scratch; thisis known as assigning
permissions absolutely (=). The chnod command &f-
fects any of thethree types of access for any of thethree
categories of UNIX users, using one-letter symbols in
the following order (left to right):

u owner (user)

g File' s group

0 all others

a all (default)

+ add perm ssion

- renpve perm ssion

= absol ute perm ssion
r to read

w to wite

X to execute

Caution: It is possible for you to lock yourself out of
one of your ownfileswithchnod. Be careful whenyou

typeit.
Example:

$1s -1
-rwxr-xr-x 1 otto rz 487 Jul 30 10:21 psab
$ chnod o-x psab

$Is -1

- T WXT - XT - -

1 otto rz 487 Jul 30 10:21 psab

In theabove example, thefirstl s -1 showsthedefault
permissions for a script, which is executable and read-
able by everyone, but writable only by the owner. After
the chnod o0- x command, the execution permission
for othersisremoved.
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3.5 Filesystemsand Links

This section explains why and how the physical and
logica structure of filesystems can (and usually will)
differ. Skip this section on the first reading if you are
completely inexperienced with UNIX.

35.1 Filesystems

Looking at an UNIX filesystem by directories givesthe
logicd view of how data are organized. This logical
view hidesthephysical and implementational aspects of
how the filesystem is build up.

A file resides physically on some medium like harddisk
or CD-ROM. Physical filesystems are sets of fileswhich
are already hierarchically organized and reside on con-
tiguous parts of the medium.

There are many different ways of how such a filesys-
tem can be implemented. Some important ones are:
The UNIX Filesystem (System V), The Fast Filesystem
(BSD), The Epoche Filesystem (Transarc), or The Jour-
naled Filesystem (A1X). There are also ways to access
filesystems (in total or parts) that reside on remote hosts,
examples are: The Network File System “NFS’ (SUN),
The Andrew resp. DistributedFilesystem“AFS’/“DFS’
(Transarc resp. OSF).

What logically appears as the filesystem of the loca
host (everythingthat isvisiblebelow /) are several phys-
ical filesystems (local and remote) that are mounted to-
gether. Mounting means to take the top directory of a
physical filesystem and put it on a directory of an a-
ready mounted filesystem. The directory on which the
filesystem ismounted is called mount point, it should be
empty, because whilethereisafilesystem mounted on it
its contentsin not accessible.

To seethe physical organization of thefilesystem usethe
df command on AlX, onHPusebdf . Asargument you
can specify every file or directory, thedf command will
show in which physical filesystem the file or directory
resides. Without argument all filesystems of that host
are displayed. Theinformation givenis:

filesystem A device name if the filesystem resides at
thelocal host, or host:Pathfor NFS filesys-
tems.

size Total sizein kilobytes.
used How much kilobytes are used (HP only).
free How much kilobytes are available for use.

percentage How much percents are used.

mountpoint Directory on which the filesystem is
mounted and under which its contents |og-
ically appears.
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352 Links

To make a file available under different names and/or
in different directories without copying them (and thus
wasting disk space and running the risk of inconsisten-
cies) it can be linked. A link is simply an entry in a
directory that refers to the existing file.

Be careful using links, they can be confusing. A link
may look likeafilebut it isnot. Copying cp or moving
nv linksproducefilesand not linksagain. To copy links
usethet ar command.

On the AIX machines at GSI the/ u directory islinked
to/ hone

36 /u,/d,/sand /tmp

There are several filesystems at GS|I where users
can store datac  the standard UNIX HOME di-
rectory /u/ <user >, disk space for data staging
/ d/ <gr oup>, scratch space / s/ <gr oup> and the
local temporary / t np filesystem.

The/ u directoriesare automatically backed once a day,
/d and /s are not backed up. The scratch space only
keeps activefiles, files not accessed for more than 8 days
are automatically deleted.

In both filesystems, / d and / s it is recommended to
create user subdirectoriesin the groups.

The/ d and / s filesystems are equivalent on the AIX
and HP-UX systems and represent one unique area to
store data. In addition a user can store temporary data
on every system in the local /t np filesystem. The
datais automatically deleted after more than 3 days of
inactivity.
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Chapter 4: Basic Services

In this chapter we assume that the reader has success-
fully logged in, is somewhat familiar with the basic
Unix commands and understands the fundamentals of
the Unix file system. We explain here the use of some
everyday infrastructure services such as getting help,
mailing, printing, remote login, remote execution and
the backup/recovery mechanism. Editors are not men-
tioned in this chapter but can be found in chapter 5 on
page 5-1. If you are interested in text processing and
page layout please refer to chapter 6.1 on page 6-1

4.1 Help and Documentation

411 Howtoget Help

Toget onlinehelpinaUnix session, thereareinprinciple
three methods available:

e command man

e command i nf o (on AIX/6000 and HP-UX plat-
forms only, with graphics terminal only).

¢ help buttonin HP-VUE environment (HP-UX only)

41.2 Thenman Command

Theman command isthe standard Unix command to get
online command descriptions. Specifying for example

man man

gives the first page of the description of the man com-
mand on your screen. Following pages are displayed
after pressing the key. Output can be inter-

rupted with - .

413 Thei nf o Command

The complete manual information available on CD-
ROM can be obtained in a comfortable environment
with several screensusingthei nf o command. Theim-
plementations on AlX and HP-UX are similar in func-
tionality, but different in the layout of the windows and
menus. Both systems provide extensive help menus on
functionality and usage and are rather self-explaining.

In principle, the following functions can be performed:

e Any manua page can be browsed which allowsto
read the manuals online.

o All or parts of the manuals can be scanned for key-
word search. Inthismode, a specific text expres-
sion can be entered to be searched for. If found, the
number of occurencies will be indicated, and the
corresponding manual partsarelocated and offered
for reading.

e On the RS/6000, the AIX command descriptions
can be accessed via menu offering the first |etters
and command categories. To access the informa
tionon fortran or C you have to use the command
info -1 xIforinfo -1 xlc

414 TheVUE Help button

In the HP VUE environment you can s
pressthehel p-button (marked by aques-

tion mark (?) inthelower row of the RN RRI R
HP-VUE workspace manager) and you will get a help-

window withinformation on thefollowing topics, which
can be selected by amouse-click on the appropriateline:

e Tutorid onHP VUE

e Man pages

Help on Customization of HP VUE

Fortran and other applications

4.2 World WideWeb at GSI -
Getting Help and Information

At GSI we decided to provide all our information about
GSl related topic through the World Wide Web. The
World Wide Web, in short WWW or W3, has the great
advantage that nearly every information could be dis-
tributed and reached by an easy to use manner over the
whole Internet. (s. Appendix Internet)

At GSI starting the WWW browser, the user interface to
the WWW, could easily be done by typing

Or by specifing the URL at startup, e.g.



4.2. World Wide Web at GSI -

www http://ww. gsi.de/gsi.htn

The URL, the Universal Resource L ocation, isthe kind
of specifying the location of the desired information:

- choosethe kind of service or protocol e.g. htt p: -the
Hypertext Transfer Protocol

- select the server you want to get theinformation from:
[ www. gsi . de

- specify thelocation of information: / gsi . ht m

As the name URL as resource specification expresses,
http is not the only kind of service you could reach via
WWW. Other services are ftp, gopher, or news. So if
you discover something similar to the above URL, you
could easily load this by typing www followed by the
URL.

Some examples:

ww ftp://ftp.gsi.delpub/
WWW news: conp. 0s. | i nux. announce

The command www will start a linemode WWW
browser on al dump terminals and the Mosaic WWW
browser for the X11 user.

4.2.1 Navigation though the World Wide
Web

The linemode browser could be handled be typing the
selectable numbersreferenced in rectangul ar parenthesis
or using the keys described in the last row.

As X11 is the standard Graphica User Interface, the
Mosaic WWW browser will be described in detail in the
following chapter.

On startup the Mosaic browser will show the GSI -
Homepage:
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File  Optiens Mavigale Annotale Help

Document Title: | GSI home page

Document URL: | http://www. gsi.de/

J
ga
I

...... g mbH, Darmstadt, Germany

Welcome to E E ][

G ft fiir Schwer

G2l {5 aheavy ion research center funded by the Federal Government of Germany and
the state of Hesse. It is located in a northern suburb of Darmstadi, 25 km south of
Frankfurt. GSI opetates a heavy ion accelerator facility consisting of the linear
accelerator UNILAC (energy of 2 - 20 MeV per nucleon), the heavy-ion synchrotron
SIS 18 (1 - 2 GeV A, the storage cooler ring ESR (0.5 - 1 GeV Al and about 20
experimental set-ups,

Some 700 people are employed, including about 300 scientists and engineers. The
facility is a user—facility open to national and international research groups. More than
1000 scientists from over 25 countries are involved in the ongoing research activities
pursued at GSL. The program includes fundamental research in nuclear, afomic and
biophysics as well research in applied fields as material sciences, plasma physics,
cancer therapy, and accelerator development.

General Information on GSI:

Back| #oiead| Home| Reload| Open..| Save As..| Clone| Mew Window| Close Window

Hypertext Makup Languageand Links

Asyou can see, it's possible to include images, struc-
turing the document by sections and description lists.
This discription Language is caled Hypertext Makup
Language or in short html. This Hypertext Makup Lan-
guage makes it possible to have something like links,
which”links” information together. Links can also point
to images, sound files, movies, files and more. When a
link isselected that pointsto aresource whichthe WWW
browser cannot handle internally, it attempts to send the
datafileto an external viewer. For example, GIFimages
are sent, by default, to the program xv, acommonly-used
image viewer. Most sound files are sent, by default, to
the showaudio program.

Following Links

The link could be selected in the Mosaic browser by
clicking with the mouse on the unddined item or in
the outlined image. A single-click with the left mouse
button on a link causes the WWW browser to retrieve
the document associated with that link, and display it
in the Document View window. A single-click with the
middle mouse button also causes Mosaic to follow the
link, and open a new Document View window on top
of the existing one. From that point, either Document
View window can be used for further navigating.



43

Back through the Window History

Each open Document View window maintainsawindow
history, recording every document it visits. Clicking
with the left mouse button on the Back button on the
bottom control panel travels back through the window
history, as does sel ecting Back from the Navigate menu,
or hitting b (a hotkey) while the mouse cursor isin the
Document View area. After travelling back through the
window history, subsequent hyperlinks will write over
the existing window history fromthat point, as expected.

Forward

After moving back one or more documents through the
window history, the Forward buttonwill travel forward
through the already-determined window history, as if
the previously-selected hyperlinks are selected again.
Selecting Forward from the Navigate menu or hitting
the hotkey f while the mouse cursor isin the Document
View area has the same effect.

TheWindow History List

Travelling back and forward through a Document View
window’shistory can also be achieved with the Window
History festure under the Navigate menu. Mosaic can
jump to any document in the window history, forward
or back. Simply double-click on any document title,
or highlight a title and hit the Go To button. Hitting
lowercase h with the mouse cursor in the Document
View area also causes thewindow history list to pop-up.

Home Document

When Mosaic is first executed, it retrieves and dis-
plays the ”home document.” By default, thisisthe GSI
Home Page, but your can specify an environment vari-
able WWW_HOME pointing to your prefered starting
point. To jump to the home document in any Document
View window, click the Home button or use the Home
Document feature under the Navigate menu. Note that
Mosaic will add the home document to the window his-
tory, rather than jumping to thefirst nodein the window
history list (which is not necessarily the home docu-
ment).

Opening New Windows and Cloning

The New Window button can be used to pop-up an
additional Document View window ontop of theexisting
one(s). The new Document View window will retrieve
and display the home document. On the other hand, the
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Clonebutton can be used to open anew Document View
window displaying the same document currently being
viewed. The New Window and Clone Window features
can also be selected from the File menu, or with the
hotkeysn and c.

Closing Windows

Any Document View window can be closed with the
Close Window button, the Close Window feature under
the File menu, or the ESC hotkey. Only the current
Document View window will be closed. If the current
window isthe only window currently open, theentireap-
plication will be shut down when the window is closed.

Aborting Document Transfers

Occasiondly, you may want to abort the retrieval of
large documents or documents stored on distant servers
which require grester transfer time. At any point in
a data transfer process (hosthame lookups and certain
stages of direct WAIS queries excepted), you can click
on the icon in the upper right corner of the window to
stop the current network action.

more Information ...

A more detailed description about the Mosaic browser
and WWW you will find under the Help menu:

Mosaic - NCSA Mosaic for X Documentation:

(http://www.ncsa.uiuc.edu/SDG/Software/M osai ¢/ Docs/mosai c-

docs.html)

HTML - A Beginner's Guide to HTML

(http://www.ncsa.uiuc.edu/General/Internet/ WWW/HTML Primer.html)

URL - A Beginng’s Guide to URLs
(http://www.ncsa.ui uc.edu/demoweb/url-primer.html)

4.2.2 |Information about GSI

At GSI we have installed our own Information Server.
It provides for you the GSI Homepage and, from this
starting point, all GSI related information.

The GSI Homepage

The GSI Homepage should represent the GSI and is
divided in the following sections:

- General Information on GS|

for Information on first connect to GSI
- Events

GSl - related events schedule
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The next sections mirror the logica organisation struc-
ture of the GSI:

- Accelerators asthere are;

UNILAC, SIS ESR

- Research spearated into:

Nuclear Physics, Atomic Physics Biophysics/Cancer
Therapy, Plasma Physics, Material Sciences, Theoreti-
cal Physics

- Infrastructure with the subsections:

Computing, Detector Laboratory, Target Laboratory,
Library

Not all section have by now provided their information
throuh the WWW, but thisisin progress, so you will get
nearly all information about GS| related specid topics
through the WWW.

Information at GSI Computing Center

Information about GSI Computing Center related top-
ics, you will find starting at the Computing Home-
page.  You can wak from the GSI Homepage
to the Infrastructure section: Computing (URL:
http://www.gsi .de/computing/dvee.html).

Have alook especialy onthe DV & EE Palaver Sched-
ule, where new themes in the Computing Environment
will be discussed. For more Information about UNIX
look at the Computing Environment section: UNIX.
Ther you will get eg. Manpages, Printer information
and status an the Software Map (work in progress).

If you have sugesstions or questions have a look on
the Questions and Answersitem on the GSI Computing

Homepage.
Searching Information

Searching in the WWW is a very serious problem, but
there are a lot affords on doing this, starting form the
Miscellaneous section on the Computing Homepage to
the Web Crawler. You could enter there any searchterm
and it will be seached through most documents on the
Web.

For only searching an file on the ftp servers, have alook
at Archie, who has got an WWW interface.

How to put your own Documentsin the Web

If you decide to put your own documents on the WWW
at GSI we recomend to talk to your project chief, as
thereisin every group somebody who isresponsiblefor
managing this group own WWW page.

For moreinformation or help contact us a the user con-
sulting (phone GSI-555).

4.3 Mail Facilities

There are several different kindsof mailers available on
our unix systems. AlX, HP-UX, and ULTRIX provide
the standard mai | or mai | x command. In addition
there are public domain mailer el mand xh, which
allows acomfortable and easy to use mail handling.

Mail addresses are of the general form user@
node.domain. For a few examples of vaid mail ad-
dresses see the description of the $HOME/.mailrc
dias definition file below. You can send mail
to any internet-, BITNET-, and GSI-DECnet-nodes.
When mailing to BITNET use addressing of the
form user@node. bi t net , for GSI DECnet nodes use
v6000a as gateway.

4.3.1 Simplified E-Mail Adresses

In addition to the RFC822 standard email address of the
form user @ode. donai n, a registered user of the
GSI computing environment can be adresses by a sim-
plified mail address user part @si . de. This mail
alias consists of a user specific part 1ft of the @ and the
worldwide unique domain name gsi.de behind the @.

The user specific part can be derived from the users
real name. The regular form is combined of the first
letter of the first name and the complete last name, e.g.
U. Meyer @si . de.

Some rulesfor the user specific part are

e Theuser name will betaken from the user registra-
tion form.

o Thefirst name will be abbreviated to thefirst | etter.

o If thefirst name consistsof morethan onepart, each
part will be abbreviated to thefirst | etter, separated
by dots.

e In case of equivocation, the next letter of the first
name will be appended.

o German umlauts will be changed (ato ae, 0to oe,
U to ue, R0 s3).

Request for new mail aias adresses or for changes
of existing ones must be directed to post mas-
ter @si . de.

432 TheStandard Mailer



| Example: mail on AlX: |

Send amail message:

mai | usernane or nmil aliasnane

Type the messagetext, terminate and send your
messagewith CTRL-d or with alast line containing
asingle. period in column one.

Aliases are defined inthe $SHOME/. mai | r ¢ file. This
file may contain lines like the following.

alias hw H Weber @si . de
alias um rz02@mws. gsi . de
alias rb brun@ernvm cern. ch
alias he goof y@6000a. gsi . de
al i as body user @agei r 5a. bi t net
alias group dob, goeri, schwab

Aliases may contain lists of addresses but not lists of
aliases.

Mail afile:

mai | user-s "next neeting"< dates.txt

Reading, forwarding, replying, filing, sorting and edit-
ing mail are done inside the mail utility. Invoke:

mai |

then use any of the following subcommands:

m send mail, invoke editor

h display list of messages in your mailbox

? help

d delete current message

e edit the current message

[n] read message number [n]

- read previous message

S save current message in persona mailbox

sfile save current message to file

s[n] file  save message number [n] tofile

c[n][file] same as s but do not delete message from
incoming mailbox

r reply to current message

a display diases

ahd display diashd

q quit mail, discard deleted messages

X quit mail, do not discard del eted messages

By default mail usesthevi editor. Insert aline
into your $SHOM E/.mailrc fileto change the default ed-
itor to emacs.
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set EDI TOR=/usr /| ocal / bi n/ enacs

If you want to work with your personal mailbox instead
of the system mailbox, type

mai |l -f

Work with an arbitrary mail folder is started as

mail -f filenane

You can forward al mail arriving for you on some
node which you do not use frequently by creating afile
$HOME/. f or war d. This file should contain a line
user @othernode, e.g.

otto@r zhp9a. gsi . de

This will automaticaly forward al incoming mail to
user @othernode.

Mail on Ultrix works very much the same way.

433 Theel mMailer

el misascreen-oriented el ectronic mail processing sys-
tem. Ininteractive use, the main header index and mini-
menu of commands are displayed uponinitial invocation
and at any point when the program is waiting for input.

You can aso invoke el mby the mail
button of the HP-VUE workspace man-
ager (upper row, 4th left button).

You can easily send mail (m), reply (r) or forward (f )
mail, save it to afolder (s) or delete incoming mail (d).
By command a you enter the alias menu.
Aliasesarestoredinthefile™/. el nf al i ases. t ext,
which can be edited by any text editor. After having
edited thisfile, the internd alias file has to be updated
by the command el mal i as. In em aliases may also
containalist of aliases.

434 Thexnh Mail Interface

For X-terminal users, thexmh command providesaMo-
tif (X-Windows) based user interface to the mail han-
dling System (AIX only). Electronic mail messages
may be composed, sent, received, replied to, forwarded,
sorted, and stored into folders.

The file ™ /. mh_pr of i | e can be edited and contains
basic configuration parameters for the xmh interface. If
it does not exist, you can create it by thei nc command.
You should do thisbefore using x rh to incorporate new
mail for thefirst time.

xmh starts with asingle window, divided into four main
aress.

e Six buttonswith pull-down command menus.
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e A collection of buttons, one for each top level
folder. New users of xmh will have two folders,
“drafts’” and “inbox”.

e A listing, or Table of Contents, of the messages
in the open folder. Initialy, this will show the
messages in “inbox”.

o A view of the contents of one message. Initialy
thisisempty.

Some useful hints:

e The make the xmh icon indicate new incoming
mail, start from the command line with the -flag
command line option.

e To use Incorporate New Mail, the corresponding
inc command must be selected (worksonly, if “in-
box” isthe folder being viewed).

e The header fields of outgoing mail will automati-
cally be modified, if afile™ /Mai | / conponent s
containsthe desired changes. The following exam-
ples inserts a Reply-To field with the globa GSI
mailing address and some other useful fields:

| Example of file Mai | / conponent s |

Repl y- To:
To:

cc:

Subj ect:

Udo Meyer <U. Meyer @si . de>

Moreinformationabout x mh, itsmail managing features
and how to use the built-in editor may be obtained by
man xnh.

44 Print Services

The GSI Unix print service is available on the login
servers of the central Unix cluster. Access ispossibleto
some printers installed at the output room of the com-
pute center (2.223). Maintenance is done by the central
operation personnel (phone 2515). Spread over the GSI
further printers open to the users can be reached. We
support the printing of plaintext ASCII filesand filesin
PostScript format.

Among the printersin the output room the printerspshpa
and psag give ordinary black-white output on natural
white paper, the printers psaa and pshpa give black-
white output on plain white paper. These printers are
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capableto do double-sided printingaswell. Color print-
ing ispossiblewith the printers psteka on paper, pslexa
on transparencies and the printer p41 on both output
media. Specia transparencies are required, the printing
costsare approximately DM 2.- per color dlide. The out-
put mediasize is DIN A4 in general. The printer psaa
permitsto select a DIN A3 output media size.

Printing commands vary slightly from platform to plat-
form. The basic commands are shown here in tabular
form, for more details ook at the exampl es bel ow.

Print | Status Cancd Env.Var.
IBM | | pr | pstat | cancel | LPDEST
I p
HP Ip | pstat | cancel | LPDEST

The print queue names are derived from the name of
the printers and appendices selecting a specia output
style. For instance in the case of the printer pshpa there
are four dedicated print queues: pshpa and pshpad for
single-sided and doubl e-sided (dupl ex) output on natural
white paper and pshpaab andpshpadab for single-sided
and double-sided (duplex) output on plain white paper
from the alternate bin.

Thedefault print queueon all central Unix systemsisthe
pshpad queue. The system default printer destination
may be overwritten by the user setting the environment
variable LPDEST. If you want to overwrite this system
default, just add alineinto your “/ . profil e ksh-
startup, e.g. export LPDEST=psaad . See Section
1.7.1 on page 1-8 for more information on shell and en-
vironment. You get a table with information about the
available printersby typingman pri nt er. Thetable
islisted in the appendix A.1.

| Examplesfor AlX:

| pr -Ppshpa -m doc. t xt

prints doc.txt on pshpa and sends mail (-m)
upon completion.

| p -dpshpa kaos. ps

on AlX the Ip command is availabletoo. Here the file
kaos.psis printed on the Postscript printer pshpa.

| pstat -opshpa

displaysthe status of the print queue pshpa. The output
may look somewhat like this:
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Queue Dev Status Job Files User PP % Bl ks Op Rnk

pshpa | aser READY

pshpa pshpa RUNNING 21 kaos.ps op 003984 1 0

cancel 21 pshpa
will cancel that particular print job.
man | pstat | Ip
prints the man page for command Ipstat on the system
default printer. In this caseit isthe printer pshpa
and the print queueis pshpad.

man cancel | Ip -dpsaa

This time the man page for command cancel is
printed on the printer psaa.

| Examplesfor HP-UX: |
I'p -dpsag -n2 .profile

printstwo copiesof your file . profi | e on printer psaa.
| pstat -opsag

displaysthe status of the print queue psag.
You will get an output like this:

printer queue for psag
psag is ready and printing via network

psag-44 op priority ? fromrzhp9a
.profile 1723 bytes
cancel psag-44

That is how to cancel this particular print job.

For a comprehensive description of the commands we
refer the reader to the man pages.

Larger jobs for one of the printers in the output room
should not be printed during day time to grant al other
users the quick access to the public print service. Typ-
icaly it lasts more than 15 minutes to print 100 pages
on alaser printer. You can easily schedule a print job at
night time using theat command.

| Examplefor scheduling a print job: |

I'p -dpsaa thesis.ps | at 23:00

The at command schedulesthe printing of your thesis.psfile
at 23:00 (11 pm) that evening.
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45 Local Networking Tools

On a host connected to a network you will encounter
the situation that a command or file is not available on
your loca node. You will then want to work on aremote
host (node) or transfer files between two nodes of the
network.

The most common situation is to open a terminal win-
dow on a remote machine. This can be achieved by
different methods. An easy and convenient way in a
graphical environment (X-terminal, workstation graphi-
cal display) at GSl isto use the command xt , described
in more detail in section ?? on page ??.

Some of the commands described below only work be-
tween equivalent Unix hosts. This appliestor | ogi n,
renmsh, and r cp. The effect users see on equivalent
hosts is that when they are logged on to one host, they
can work on all equivalent hosts with the above com-
mands without further authentication. Equivaent hosts
at GSl arecurrently the UNIX machinesof the AlX Clus-
ter (rzri 6f,clri6a,...), theHP Cluster (r zhp9a,
rzhp9b) and r zds5a. The equivalence of hosts is
maintained by the administrators of these hosts.

Other commands work on/between arbitrary hosts with
amost any Operating System. To run such a command
the host must be connected to the I P net and therefore be
able to handle the TCP/IP protocol. These commands,
namely t el net andf t p, allow much more connectiv-
ity but — of course — less transparency.

45.1 Opening Remote X-Windows

In order to open aremoteterminal window with adisplay
on your local graphical screen, proceed as follows:

1. You are required to have an account on the remote
host.

2. You can open a remote window by typing at the
prompt line:

xt remote-host

where remote-host can be:
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remote-host terminal type

mvs! 3270 emulation

mvsg! 3270 emulation  with
graphics

rzri6f aixterm

clria aixterm

rzhp9a hpterm

rzhpSb hpterm

rzdsca decterm

any other UNIX | xterm

3. /usr/ 1 ocal /bin has to be included in your
$PATH variable, in case it has not been aready
included by default. You may want to check with
the UNIX command echo $PATH.

4. If the DISPLAY variable has not been set, a mes-
sage will be displayed asking for the name of your
display (e.g XWT'AN: 0).

45.2 RemoteProcessing

Besides the xt there are other commands to work on a
remote host from your local session:

t el net andther . ..-commands.
With the commands

tel net andrl ogin

you can establish a session on aremote host fromwithin
your local session. Whereas the commands

remsh andr exec

do not perform a login on a remote host but execute
commands there for you.

t el net

To enter thet el net environment issue the command
t el net

which will return the prompt
tel net>

now you can enter t el net subcommands.

For a complete list of subcommands and flags of the
t el net command consult its man page. Here alist of
some often used subcommands:

Iremote machine: nvs. gsi . de, | BM mai nf r ane
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qui t endsthet el net command
open  establishes a connection to aremote host
cl ose endsthat connection
hel p  liststhesubcommandswithabrief explanation
user login after establishing a connection with

open

The first subcommand could be:
t el net > open hosthame

This connects your terminal or X-window to the spec-
ified host and displays the logon logo. You can log on
to the host supposed you do have alocal account. After
logging out of the remote host you will get the

t el net >

prompt. You can open the next host or qui t from the
t el net program and resume thelocal session.

Alternatively you can specify the remote host on invo-
cation of thet el net program:

t el net hostname

This automatically opens the remote host and you see
immediately the logon logo. Logging out of the remote
host will now end thet el net program. You will not
get the t el net > prompt. You are back to your local
session.

rliogin
The “remote login” command

rl ogi n hostname

connects your current session or X-window to a login
session on the specified host. Since your local host must
be equivaent (see above) to the remote host you do not
need to authenticate yourself to the remote system. You
will get the command line prompt of the remote system.
Logging out there resumes your current local session.

Usage Notes:

You must not omit the hostname parameter when using
rlogin.

If you use optionswith thiscommand you have to place
them after hostname!
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rensh
To execute a command on aremote host enter:

rensh hosthame command

This command runs a “remote shell” which executes
command. You can not work interactively on theremote
host, al input to the command must be specified on
the local command line, al output from the command
is directed to the local standard output. I/O-redirection
(>, >>, <, <<) redirects in- and output to and from the
remotely executed command to local(!) files. If you
want to redirect the in- and output to remote files use
double quotes " around the redirection operators, for
example" >" .

Usage Notes:

OnAlX renmsh andr sh are synonyms.

Ther ensh command will not processthelogin profiles,
but your shell startupfile (usually the. kshr c forksh).
If you omit the command parameter on ther ensh com-
mand the r | ogi n will be executed instead, which —
of course — will processthe login profiles!

If you use options with this command you must place
them between hosthame and command!

Examples:

All the examples below assume, that you are logged on
to ahost that isequivalenttor zri 6f :

These examples do illustrate the 1/0O redirection mecha
nism with ther emsh command.

remsh rzri 6f cat .profile >> .profile

appends your profileonther zr i 6f to your local pro-
file.

remsh rzri 6f cat .profile ">" .profile.old

your remote profilewill be copied to aremote file named
.profile.old.

rexec

With ther exec command you can execute acommand
on remote UNIX hosts you do have an account on re-
gardless if the hosts are equivalent or not. Ther exec
command worksin the same way r ers h does with the
difference youwill be prompted for your name and pass-
word on the remote host.

r exec hosthame command
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45.3 Filetransfer
The two commands
rcpandftp

dlow filetransfer between nodesin a network.

ftp

Thef t p (file transfer protocol) allowsto login to are-
mote host and executef t p subcommands without |eav-
ing your current session on the local host. The ftp
command works between various platforms, not only
between UNIX systems. Invokef t p by typing

ftp
to get the prompt

ftp>
Select the remote host by

ft p> open hostname
and you will be prompted for login. when you invoke
ftp by
ftp hosthame

the open hostname isimplicitly executed and you will
be directly prompted for login. For the various options
on the command line consult the man page or thei nf o.
After a successful login you will get the f t p> prompt.
Issue the f t p subcommands which alow you to navi-
gate through the remote filesystem, display the remote
directory and transfer files between the remote and the

local host in both directions. Some often used ft p
subcommands are:

qui t endsthef t p command

cd changes directory on remote host

I cd changes directory on local host

nkdi r creates a new directory on the remote host

pwd prints the path that is current on the remote
host

put transfersafilefromloca to remote

get transfers afile from remote to local

bi nary thedataare transferred without conversion

asci i the data are converted due to different char-
acter representation on the sending and re-
ceiving host.

hel p displays all available subcommands and

gives a short description of them.

You wil find more information on thef t p command in
the man pages, i nf 0, and TCP/IP manuals.
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Usage Notes:

Some explanations on data conversion:
Whenyoutransfer afileintext modeasci i modeisthe
default. Thisisthe modeto transfer eg. a TEX source.
To transfer compiled programs or object files you have
to switch to bi nar y mode so the transfer will be done
on a“bit by bit” mode without any translation. Thisis
themodetotransfer eg. advi fileproduced by the TeX
program or a Ntuplefile produced by paw.

Examples:

The following example illustrateshow to use ftp within
ashell script.

# getfiles: get a few files from WS

#

# custonize the next |ines:

user =XY12 # replace this with your id
| ocpat h=. .. # specifies where to put
renpat h=. .. # fromwhere to get

#

echo " "

echo "QOpeni ng FTP connection to MWS"
echo "for user" $user

echo " "

ftp -n nvs <<ECF # invoke FTP with
# next lines as input
user $user # specifies renote user id
I cd $l ocpath # set the local path
cd $renpath # set the renote path
get filel # with EBCDI C/ASCI| conversion
bi nary
get file2 # without conversion
quit # termnate FTP
EOF # terminate input to FTP

You will be prompted for your password on the remote
host.

Some advanced features

If you transfer files from hostswith other operating sys-
tems (eg. VMS, DOS, MVS) you will appreciate some
more advanced ftp-subcommands. For a complete de-
scription see the man-page of ft p. Some examples
follow:

o Get or put multiplefileswithout promptingfor each
fileusingmget or nput and pr onpt :

| multiple file transfer |

ftp> pronpt
Interactive node off.
ftp> nget *.f

o Convert to lower case when transfer from MV S or
DOSeg. withcase:
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| case conversion |

ftp> case
Case nappi ng on.
ftp> get LOGON CLI ST

local: logon.clist renpte: LOGON. CLI ST

o Getridof partsof theremote filename (e.g. version
numbers on VMS) with nimap and rename parts of
the filename (e.g. change extension from . FORto
. f withnt r ans. Thefollowingexampleisuseful
for transferring Fortran filesfromaVAX toaUNIX
System:

| transfer from VAX |

case

mappi ng on

nmap $1. $2; $3 $1. $2
ntrans .for .f

ftp>

mget *.for
local : hplexanl.f renote: HPLEXAML. FOR; 14

ftp>
Case
ftp>
ftp>

rcp

Ther cp (remote copy) command copies afileor direc-
tory from one host in the network to a directory or file
on another host:

rcp [-rp] sourcedestination

Remember the hosts have to be equivalent (see above)!
The - r option means source is a directory and isto be
copied with all the files and subdirectories it contains;
the- p option preserves the modification time and access
mode.

The source and destination specifications do not only
contain the name of the file but aso the host where it
resides. You can specify source and destination in one
of thefollowing forms:

filename relative or absolute name
of local file

host: filename absolute name of file re-
siding on host

name of filerelativeto the
home directory of user on
host.

user @ost: filename

Usage Notes:

You can use ther cp command to transfer files between
hosts that are not equivaent if and only if the owner(s)
of the remote file(s) give you their permission explicitly
inafilenamed . r host s in their home directory or if
the remote account(s) do(es) not require a password.
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Examples:

To copy thefilesone. dat a from the current directory
on thelocal host to thedirectory / u/ hugo/ ar chi ve
onhostrzri 6f enter:

rcp sone. data rzri6f:/u/hugo/archive

Suppose you want to choose a different name for the
destination:

rcp sone. data rzri6f:/u/hugo/archivel/x.y

You may specify the destinationrelative to hugo'shome
directory:

rcp sone. data hugo@zri 6f: archive

Thisis absolutely equivalent to the first example.
This example isto be entered on oneline:

rcp -rp hugo@ zhp9a: neasur ement s/ dat a
rzhp9b: / exp. dat a/ mar ch

rzhp9a and r zhp9b are both remote nodes. The
source is given relative to the home directory of hugo
onr zhp9a whereas the destinationis an absol ute path-
nameonr zhp9b. Theoption- r p: sourceisadirectory
andisto becopied recursively (- r ); thisimpliesthedes-
tination also has to be a directory. The file permission
and the modification time are preserved (- p).

46 |IBM Mainframe Access

To access mainframe applications which require
fullscreen support (e.g. 1SPF on the MVS system), the
terminal client software on the UNIX system must pro-
videthe IBM 3270 terminal emulation.

46.1 X-Window Users

For usersof X-Windowsat GSl, ashell scriptisprovided
which allows easy access to MV S applications. To start
the session enter

xt mvsg foragraphicssession
or

xt _nmvs  for an alphanumeric session

The xt script (see aso chapter 4.5.1) uses the x3270
program, an X-Window based 3270 emulator. It pro-
vides 3270 terminal sessions for UNIX workstations,
accessing an IBM mainframe. GDDM type graphicsis
supported when specified by the corresponding options
at session initiation. x3270 is installed on the IBM
AIX cluster systems, but can be used viathe xt shell
script al'so from HP and ULTRIX cluster machines. For
extended informationon x3270 optionsand parameters

type
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man x3270

on one of the central maintained Al X machines.

46.2 Othe X Windowsenvironments

GDDMXD is an interface between the MVS GDDM
graphics system and workstations, supporting the X-
Window system. The GDDM data stream created by
the MVS application (e.g. SATAN, GNOM, DCF) is
trandated to the X-Window protocol and transmitted
by TCP/IP to the X-Window server. GDDMXD can be
used from any workstation or PC with X-Window sup-
port without the need to login to an UNIX account at a
GSl workstation and without the need to take care for
required X11 fonts.

To initiate the GDDM XD output, you have to enter the
TSO command (on IBM MV S system)

GDDVXD ON

outside ISPF. The TCP/IP address of the tar-
get display is read from the MVS dataset
user _i d. XW NDOWS. DI SPLAY. Options for the
grafic window on the workstation or PC as screen size,
geometry, color tableetc. can be modified by means of
the dataset user _i d. X. DEFAULTS. During the ses-
sion, graphics output must be acknowledged on the X
screen by hitting any PF-key, otherwise the host appli-
cation will not continue. For more information contact
the GSI user help desk.

4.6.3 Alphanumeric sessions

Thet el net command ontheBM RISC System/6000
workstations supports the emulation of the DEC VT100
terminal or IBM 3270terminal. Publicdomaint n3270
softwareisavailableto emulate IBM 3270. The NCSA-
Telnet for DOS PC's includes the Tektronix graphics
emulation. To start the telnet 3270 emulation on AlX,
enter

telnet -e 3270 nvs
or
tn3270 nvs

which connectsdirectly totheMV Ssystemin IBM 3270
mode. Thet el net command supports some standard
3270 terminal types with different lines and columns.
The maximum screen size will be used, depending on
the lines/columns values of the screen or window from
which the session isinitiated. The 3270 keyboard map-
ping is determined:
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$HOVE/ . 3270keys specifies the user’'s key-
board mapping and over-
rides the system defaults.
system default keyboard
mapping for use with stan-
dard workstations or con-
soles.

system default keyboard
mapping for use with lim-
ited function terminals.

[ etc/3270keys. hft

[ etc/ map3270

On acolor display, e.g. X11 screen, the colorsand field
attributesare similar to the IBM 3279 terminal.

4.7 Backup and Archive Services

Backup of disksisan important central service. It allows
recovery from disasters like disk failures, head crashes,
etc. aswell as from unintended deletion of single files
or directories.

Archiving files is similar to backing them up, in that
both operations store copies of files from a workstation
to central storage. However, the underlying reasons for
thetwo operationsare different. Backing up filesisdone
to have replacement copies availableif the originalsare
damaged or lost. Archivingfilesisdonefor two reasons:

e Long-term storage of files no longer wanted on
workstation storage.

o Creationof a” Snapshot” of aparticular fileor group
of files asthey exist at a certain point of time.

4.7.1 Automatic Backup with DSM

Backup and Archive functions for the UNIX user are
provided with the Distributed Storage Manager (DSM)
software.

DSM clients on AIX and HP-UX workstations and a
DSM server on MVS mainframe are implemented at
GSl.

Automatic daily backups of user disks on AIX, HP-UX
and ULTRIX are done by the system, additional backups
and archives, restore of backup versions, and retrieve of
archive copies can be selected by means of a graphica
user interface.

There is a maximum number of three backup versions
for one file. The most recent backup is called the ac-
tive version, the older ones are called inactive versions.
Backups of deleted files and inactive backup versions
are kept for 120 days.
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system disks | e after magjor updates and changes
user disks o daily incremental backup
ful...
datadisks ¢ no backup
/df...
scratch disks | e no backup
/tp, e automatic removal of files after 3
/sl... days

4.7.2 Startingand Ending DSM

To start enter the command
dsm

Any of the following optionsmay be specified with the
dsm command:

¢ DOMAIN specifies selection of the filesystem for
backup/archivein the DSM window. For example:
dsm - domai n=/nfs/clri6b/urz_1 prese
lects afilesystem in the DSM window.

o NODENAME specifies selection of the UNIX
client node for which DSM services are wanted.
For exampletorestoreor retrievefileson AIX from
HP client enter
dsm - nodenane=r zhp9a.

On two nodes are DSM-clientsinstalled:
CLRI 6B and RZHP9A.

On the appearing DSM window are three main sections:

Action bar Containsbuttonsfor seven menus. Backup,
Restore, Archive, Retrieve, Utilities, View and
Help.

Filesystemsfor Backup/Archive Using the mouse
you can select and deselect individua file systems
to backup or archive.

Filesystemsfor Restore/Retrieve Using the mouse
you can select and deselect individual file systems
to restore or retrieve,

To end the DSM session select Exit from the Backup
menu.

4.7.3 File specifications

On the backup, archive, restore or retrieve selection you
may specify files by file name, Wildcards. "7 replaces
a single character, "*” replaces al characters. The file
specification has to obey the following rules:



4-13

o |f thefile specification contains directory names, it
must contain the complete path starting at the root
directory.

o Thefile specification must end with afile name, not
adirectory name.

o Only the file name portion of the file specification
may contain wildcard characters such as the aster-
isk.

Examples of valid entriesare;

o nyfile
e chapter?. doc

e /nfs/clri6b/urz_l/ mtthias/*

Entries which consist only of a file name (the first two
examples) are looked up in the file system selected in
the DSM window. Entries which contain a complete
pathname are searched for in the directory specified.
Thisdoesnot haveto beinthefile system selected inthe
ADSTAR Distributed Storage Manager window.

4.74 Backing Up Files

Daily backup of user filesystems is done automatically
at night, thereisno need for additional backups.
dsmoffers three variations of backup services:

1. Incremental backup:
Backup of all user filesin thefile systems specified
inthe DSM window which were created or changed
since last backup.

2. Backup by file specification . . .:
Backup of aparticular file or agroup of fileswhose
names match a specified pattern.

3. Backup by directory tree. . .:
Backup of an assembled group of files from a se-
lection of one or more directories.

4.7.5 ArchivingFiles
Archiving files can be done in two ways:

1. Archive by file specification . . .:
Archiveof aparticular fileor agroup of fileswhose
names match a specified pattern.

2. Archive by directory tree. . .:
Archive of an assembled group of files from a se-
lection of one or more directories.
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4.76 Restoring Backup Versions

There are three ways to specify thefiles to restore;

1. Restore by file specification . . .:
Select a particul ar file by name or select a group of
files whose names match a specified pattern.

2. Restore by directory tree . . .:
Select oneor more directoriesand assemble agroup
of filesto restore from those directories.

3. Restore subdirectory path . . .:
Specify a particular directory and restore al the
filesin that directory.
You can choose to restore the files to a directory
with the same name as the source or to one with a
different name.
In an Action for files that already exist section
of the Restore Subdirectory Path window are three
choicesto select for files that already exist:

e Show a prompt.
o Leave theexisting fileintact.

¢ Replacetheexisting file.

Inactiveversions of filesare only selected if in the View
Menu isspecified to show active and inactivefiles. Oth-
erwise only active versions are shown.

4.7.7 Retrieving and Deleting Archived
Files
Retrieving filesis done by specification of

o filename;
o file description given when files were archived;
e archivedate

e expiration date;

An archived file must meet al four criteriain order to be
retrieved.

The Retrieve menu has a second option for deleting
archived files. The same criteriaas above are used to do
afirst selection of files. A further selection is done by
mouse clicksin thefile selection list.
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4.7.8 Usingthe UtilitiesMenu Options

The Utilities menu offers six options. Two of them —
Change password and Delete restore/retrieve file sys-
tems — can only be used by aroot user.

The other options offer

restoring or retrieving another user’sfiles.

displaying and updating access privileges.

displaying server and client options.

displaying policy information.

4.7.9 UsingtheView Menu Options

The View Menu controls:

o showing only active or all backup versions.

o order inwhich filesare displayed. Sortingiscan be
done by:
— directory;
— filename;
— fileextension;
— gize
— modification date.
o fileattributesdisplayedin addition to thefile name.
Possible are:
— User;
— Group;
— Management Class;
— Size
— Modification Date;

4.7.10 DisplayingOnlineHelp

Online help is available in two ways. The click on
the Help button which is available in many windows
displays onlineinformation about the current operation.

The sdlection of Help in the action bar shows another
menu.ln the task list al kind of possible actions are
explained.
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4.8 Batch Jobson the RS/6000 Cluster

LoadLeveler is the facility for executing batch jobs on
the GSI RS/6000 cluster and the SP2 system. Jobs are
submitted using the | | subni t command, or via the
graphical user interface x| oadl . Aspart of the submit-
tal, the job owner constructs ajob command file, where
he specifiesthe characteristics of thejob and theresource
it requiresto execute.

He hasto specify one of the following job classes:

class  cputimelimitmemory limit
short 1 hour120 MB

medi um 6 hoursl20 MB

| ong 24 hours120 MB

| arge 24 hoursl20 MB

Important LoadL eveler commands are;

[l submit: submitsjobstothe LoadlLeveler

[1q: examines the LoadLeveler queue

Il cancel : cancels jobs from the LoadlLeveer
queue

Il status: examines the status of machines in the
LoadLeveler pool

x| oadl : start the GUI.

The job command file may be structured in the form of
ashell script with the following rules:

e Eachlinethat has a# asitsfirst character and a as
its second non-whitespace character is interpreted
as part of the job description.

e If you omit the ’executable’ keyword, the shell
script itself isused asthe executable. Inthiscase it
must be marked as executable (chmod +x).

Example of command files:

| jobl.cmd
# Sinmple job command file
#
# @executable = xyz
# @queue
| |
| job2.cmd2 |
# Exanpl e: specify a job class
#
# @executable = xyz
# @class = nedium
# @queue
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| job3.cmd
# Exanpl e: executabl e shell
#
# @class = long
# @ queue
Xyz
| |

script

To submit these jobs use:

$ |lsubmt jobl.cnd
$ Ilsubmit job2.cnd
$ chnod +x job3.cnd
$ IITsubmt job3.cnd

IBM LoadLeveler

Jobs

File Actions Refresh Sort Select Admin Help

Id Owner
clri6a.3575.0
0

Submitted ST PRI Size Class Running On

bass 1/24 09:29 R 50 0.0
hartnack 1/24 11:1 50 0.0
hartnack 4 B 50 0.0

clriée
clriéd
clried
clrige
clri6f
clriég
clrich

long
long
long
long
long
long
long

hartnack 8 50 0.0
bass 7 50 0.0
spieles 8 50 0.0
bass 50 0.0

Machines

File Actions Refresh Sort Admin

Run Tot State LdAvg Idle Arch
6 6 Idle 2.12 0 R6000
0 0 Idle 2.26 0 R6000
0 3 1462 R6000
0 115 R6000
1 9999 R6000
0 0 R6000
0 32 R6000

Messages

File Actions Help

1720 13:42 Setti Status timeout to 120 seconds
1/20 13:42 S, imeout to 60 seconds
1/20 15:03 File "xx.cmd " was written.

1/20 15:04 File “/u/peter/xx.cmd” was written.

Figure4.1: LoadLeveler GUI xloadl

Figure 4.1 is theresult of the x| oadl command. You
can click to the button to get a window to cre-
ate and to submit a job without knowing the details of
the LoadLeveler command language. For more infor-
mation see the man pages for: LoadLeveler, | | sub-
mt,l1qg,llstatus,l|cancel orHypertext-Help
of x| oadl .

481 LoadLeveler using NQS Scripts

Scripts written for NQS that contain NQS options are
acceptable to LoadLeveler. The options are mapped
as closaly as possible to the features provided by
LoadLeveler.

Remarks:
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e You cannot mix LL and NQS optionsin a script.
o |If you do not specify a’class in your script it will
run in the’short’ class.

| NQS example: |
#@-1t 00:01:10
#@-1 m 20nb
#@-q | ong
#@
Xyz

4.9 TapeHandling Tools

This section provides an overview on the tape utilities
availablein the Unix world of GSI. These are

¢ atapeallocation system, devel oped to enable nor-
mally privileged users to alocate (and free) the
public available tape drives in the Unix world of
GSl, and

o tapecopy stationsfor 4mmDAT and 8mm Exabyte
tapes, the latter containing a stacker for up to ten
Exabyte volumes.

¢ Another tool, aclient-server package, which alows
Unix usersto copy experiment data between MVS,
Unix tapeor Unix disk, isdescribed in section 9.1.4
on page 9-2.

See al so the documentation in the WWW on Tape Han-
dling in Unix at GSl, which may be entered via the
Unix page in the Computing home page.

49.1 TapeAllocation System

In native Unix systems, a normally privileged user has
no possibility tolock histapeagainst accidental (mis)use
by another user. Without additional security actions it
cannot be excluded in principle that valuable data are
unintentionally overwritten by other users. To overcome
thissituation, a suitabl e tape all ocation system has been
developed a GSl.

In order to get access to a tape device at a centraly
managed Unix workstation at GSl, the tape must be
allocated by the user with the command

tape al | oc devicefile
If the required drive is alocated by another user, try

later again. After successful allocation, no other user
has access, until the tape deviceisfreed again:
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| Node | devicefile | description
rzriém /dev/rnt0 TZ87 DEC CompacTape I11, 10 GB/vol
rzriém /dev/rnt1l 8mm Exabyte TTI 8510, 5 GB/vol
rzriém /dev/rnt2 8mm Exabyte EXB 10e, 5 GB/val,
Stacker with 10 slots
rzriém /dev/rnt3 4mm DAT DDS-2 compressing, 4 GB/vol
rzriém /dev/rnt4 4mm DAT DDS-2 compressing, 4 GB/vol
rzriém / dev/ fdO 2.88Mbyte Diskette drive
rzhpob | / dev/rnt/0m| 4mm DAT HP6400-2000 non-compressing, 2 Gbyte/vol,

Table4.1: List of devices at the central tape station.. All capacity nhumbers are valid for uncompressed data.

t ape free devicefile

The allocation and free commands must be executed on
the node with therequired tape drive connected. On any
node an overview of al centrally available tape drives
and their status may be obtained:

tape [show]

The show option isthe default option of thet ape com-
mand. If youareworking on adistributed Unix worksta:
tion, successful execution of the last command requires
that your workstation is made equivalent to the nodes
containing the tape drives. This can be done by a suit-
able .rhostsfile in your home directory.

For more details look into the WWW or request the
corresponding Unix man pagefor t ape (AlX, HP-UX).
For alist of available tape drives, for the hosts they are
connected to, and for the names of the specia device
files see table 4.9 on page 4-16.

The central tape station named rzriém resides in the
graphics room of the computing center (ground floor of
the southern building) and is accessible 24 hours a day
and 7 days aweek. The node rzhp9b is located in the
machine room next door and only accessible at operator
times.

4.9.2 Tape Copy Station

The tape station rzriébm may serve as copy station for
4mm DAT DDS2 and for 8mm Exabyte tapes. With
the (standard) AIX command t copy complete DAT
or Exabyte tape volumes can be copied with a single
command. For example the command

tcopy\devirnm 3 \devirnt4

duplicates compl ete 4mm tape volumes.

Both 4mm drivesfully support the newer DDS-2 format
but are also abletoread from and writeto theolder DDS-
1 volumes. However, DDS-2 volumes cannot be read
with DDS-1 drives (such as /dev/rmt/Om on rzhp9b).

One of the two Exabyte drivesis part of atape stacker
containing a cartridge holder with dots for up to ten
Exabyte volumes. The dots are accessed by a small
robot in sequential order from bottom to top via the
special devicefile (/devirmt2). With the command

nt -t devicefile offl

the current Exabyte volume is unloaded and put back to
the stacker slot where it previoudy resided. Then the
robot checks the dot(s) above and putsthe next Exabyte
volume found into the drive.

Running a suitable shell script with a series of tape copy
and nt commands, no more manual interventionisnec-
essary if the stacker is oncefilled. For more details see
section C on page C-1 (How to use the Tape Stacker).

The Exabyte copy stationfacilitatesthe creation of (mul-
tiple) tape copies, e.g. for experiment data distribution
to severa locations, or the staging of files from many
different tape volumesto alocal disk.

However, be patient when handling Exabyte tapes under
Unix. Tape initidizationis rather slow, and an unload
takes more time than you can imagine! Even more
worse, in our experience the reliability of the 8mm Ex-
abyte drivesis rather poor. Therefore, though Exabyte
tapes from historical reasons are till the best supported
and still most heavily used tapes at GSI, we recommend
the usage of 4mm DAT or DEC TZxx CompacTapes.

At the tape station also a 2.88Mbyte Diskette drive (de-
vicefile /dev/fdO) isavailable.
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Text editing is one of the important things on any com-
puter system. On UNIX systems several text editorsare
available: Emacs, vi, ed, LPEX, softedit, INed, edt+,
uni-Xedit, Vuepad, and xedit are only afew UNIX edi-
tors.

A versatile Unix user knows at least vi or Emacs, which
will probably be available on every platform.

The text in this section is designed to get you started
using the vi, Emacs or sof t edi t editor quickly. For
vi and Emacs the elementary editing will be explained.
sof t edi t isdescribed in more detail.

Before you invoke an editor, you should know one pos-
siblepitfal: Aneditor must know what kind of terminal
typeyou are using. If your terminal typeis not defined
or incorrect, you may get problemswith the editor. Quit
the edit session and set the correct termind type (see
1.7.1 on page 1-8).

5.1 i Editor

The editor vi is a standard full-screen text editor that
is available on almost every UNIX system. On AlX,
HP-UX and ULTRIX vi is part of the operating system.
On al POSIX.2 (IEEE 1003.2) conform systems vi is
available. This alows users to move from one POSIX
system to another using the same editor on each system.

511 Operating Modes

The vi editor has three operating modes:

- vi command mode.
- text input (or insert) mode.
- ex command (or line edit) mode.

In the vi command mode, each key initiates an instruc-
tion. In the text input mode the keyboard works like a
typewriter. In the ex command mode you can use the ex
line editor commands.

All commandsin vi are case-sensitive.

512 Startingvi

To start vi typevi_followed by the name of the file you
want to edit.

vi_myfile

When it isanew file, the buffer is empty and the screen
will look like:

nyfile" [New file]

The tilde () down the left-hand column of the screen
indicates that there is no text in the file, not even blank
lines. The prompt line (also caled status line) at the
bottom of the screen echoes the name and status of the
file.

513 Exitingvi

The vi command to exit and save editsis ZZ. You can
also use ex command : wg or : X to exit and save the
file. : wg/: x isequivalent to ZZ. Unlike vi commands,
theex commandsintroduced by’ : ' , requirea
after the command. Without saving you can exit vi with
theex command : q! .

5.1.4 vi Command Mode

When you start vi you are in vi command mode, and
the editor iswaiting for you to enter acommand. Com-
mands enable you to move anywhere in thefile, to per-
form changes, or to enter insert mode to add new text.
Commands can also be given to exit the editing in order
to return to the UNIX prompt.

Oneof themost usedvi commandsis’ i ' . Thei doesnot
appear on the screen but after you typed it, all characters
will bedisplayed and entered into the buffer. The cursor
marks the current insertion point. To tell vi you want to
stopinsert mode, press . moves the cursor
back one space and returnsvi to the vi command mode.

If thereisno on your Keyboard, try -0
instead.

When you opened a new file and want to
insert the words this is a new file type
ithis is a newfile.

thisis anewfile

will be displayed. To start anew line press .

If you do not know whether you are in the vi command
mode or the text input mode press to enter the
vi command mode. A beep will confirm the command
mode.
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515 ex Command Mode

Type Qto invoke the ex command mode. At the com-
mand line (bottom) the prompt ' : * will be displayed.
The command vi returns you back to the vi command
mode.

In the vi command mode you can call one ex command
and immediately return to the vi mode by prefacing a ex

command witha’ : " .

5.1.6 Bascvi Keystrokes

Moving around

l or — Moveforward one character (right).
h or —  Movebackward one character (left).
k or 1 Moveto previous line (up).

j or | Moveto next line (down).

w Moveword forward.

b Moveword backward.

0 Moveto begin of line.

(Return) or +

Moveto begin of next line.
Moveto begin of last line.
Moveto end of line.

$

- Move forward one screen.
Cul) - Move backward one screen.

G Moveto end of buffer.

01 Moveto begin of buffer.

'n Moveto line number n.

- Display current line number.
- Redraw screen.

[ pattern Searchforward for pattern.
?pattern Search backwardsfor pattern.

n Repeat last search in same direction.
N Repeat |ast search in opposite direction.
Inserting Text

[ Inserting text before cursor.

a Inserting text after cursor.

I Inserting text at begin of line.

A Inserting text at end of line.

o] Open new linefor text below cursor.
0] Open new linefor text above cursor.
Deleting Text

X Delete previous character.

X Delete character under cursor.

dw Delete the word the cursor ison.

U o

Yank !

yw
yy
“ ayy

p
p

“aP

Delete form cursor to end of line.
Delete current line.

Put deleted text after cursor.

Put deleted text before cursor.

Yank (copy) word.

Yank (copy) current line.

Yank (copy) current line into named
buffer a

Put yanked text after cursor.

Put yanked text before cursor.

Put text from buffer a before cursor.

Undoing and other vi Commands

u
u
J

Repeat last edit command.
Undo last edit.

Restore current line.
Jointwo lines.

Exiting Commands

7z
. X
LW
W

Save (write) and quit file.
Save (write) and quit file.
Save (write) and quit file.
Save (write) file.

:w filename Write current buffer to filename.

' q Quit file.
Q Quit vi and invoke ex.
ce file Edit file without leaving vi.

Some ex Commands

. set
. set

. set
. set

. set
. set

. set

. set

Display options set by user.
al | Display list of al current options,
both default and those set by the user.
nunber Display line numbers.
shownode
Displaysininsert mode amessage on
the prompt line indicating the type of
insert you are making.
option  Activate option.
option=value
Assign value to option.
option?
Display value of option.
nooption
Deactivate option.

1'yanking means copying text into a buffer
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:sh Invoke shell.

- Return to editor from shell.

I command Execute UNIX command.

;1 newfile Read contents of newfile into current
file.

:r command Read output of UNIX command into
current file.

s map key sequence
Assign sequence to key.

The following example explains the map command:
map q :q!

Press g in vi command mode to change to ex command

mode. gq! will bedisplayed. Press to exit from
vi without saving changes.

ex Block Commands

When you want to use the ex block operation commands
invi, it is convenient to issue : set nunber first to
display line numbers. The block you want to operate
on is specified by the numbers of itsfirst and last line,
separated by a, (comma).

. A, Bd Deetedl linesfromlinenumber Ato
Binclusively.

t A, BnC Moveal linesfrom line number Ato
B after line number C.

: A, BcoC Copy lines A to B after C.

A, Bw file Write lines A to B into the specified
file

Example:

: 140, 155c034

will copy 16 lines(from 140to 155 inclusively) between
the 34th and 35th line.

5.1.7 The.exrcFile

Your own vi environment is controlled by the . exr c
filein your homedirectory. A sample. exr c file

set nunber
set shownpde

map g :q!

Thefileisread by ex before it enters the vi mode, com-
mandsin . exr ¢ should not have a preceding colon.
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518 TheEXINIT Variable

Instead of having an .exrc file you can aternatively set
the EXINIT variable. With the Korn Shell thefollowing
setting would be exactly equivalent to the previous.exrc
file:

export EXI NI T="set nunber show

node|map q :q!’

5.1.9 Moreabout vi

More about vi can be found in the Hypertext reader
(i nfo) andintheman page(man vi).
Recommended books on vi are’ Learning the vi Editor’
from LindaLamb [12] and ' The Ultimate guideto thevi
and ex text editors’ from the Hewlett-Packard Company
[5].

5.2 GNU Emacs

GNU Emacs is a powerful editor in the UNIX world.
Emacs bel ongsto the GNU project of the Free Software
Foundation (look appendix D) and is available on nearly
all UNIX platforms, like AlX, HP-UX and ULTRIX. We
have it running on AIX and HP-UX.

Unlike most other editors, Emacs is a complete work-
ing environment. You can start Emacs in the morning,
work al day and night, and never leave it. You can
use it to edit, rename, delete, and copy files; to com-
pile programs; to interactive work with the UNIX shell;
and so on. Before windowing systems like X became
popular, Emacs often served as a complete windowing
environment.

5.2.1 Emacs Commands

Emacs commands consist of a modifier, such as
(CONTROL), (ESCAPE), or <META> (META),
followed by one or two characters. In thistext the fol-
lowing notation is used to describe the keystrokes.

- () Hold down the key and press .
Press , release it, and then press (X .
Most Emacs manuals refer to the <META> key instead
of the key. But most keyboards don’t have a
<META> key, so we will refer to . If you have
a<META> key, you will probably refer to useit instead
of . The <META> key works like the key
described above. isthen equivalent to:

<META- x> Hold down the <META> key and press
.
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To completeacommand you may needto pressacarriage
return;

Press the RETURN key. This key may

be labeled ENTER on your keyboard.

All Emacs commands, even the simplest ones, have a
"full name’: for examplef or war d- wor d isequivalent
to the keystrokes and f or war d- char is
equivaent to - (@) . Many commands only have
"full names’; there are no corresponding keystrokes.

5.2.2 Starting Emacs

To start Emacs, simply type ermacs followed by the
name of the file you want to edit.

emacs myfile

5.2.3 Exiting Emacs

To exit emacs, type
- -©

5.2.4 Emacs Screen

When you enter Emacs, you are in a workspace. A
cursor marks the positionin the file. You don’t have to
do anything specia before you start typing.

Just above the bottom of the screen, Emacs printsinfor-
mation about what it is doing. This lineis called the
"mode line’ and may look likethis:

--**_Emacs: nyfile (Text Fill)---5%---

At the left edge of the mode line, you may see two
asterisks (**). This means that whatever you' re editing
has been modified sincethelast timeyou saved it. If you
haven't made any changes, the asterisks won't be there.
Next, Emacs prints'Emacs.” followed by the name of
the buffer or fileyou are editing (myfil€). In parentheses
following this Emacs shows the mgjor (Text mode) and
minor mode (Fill mode). Following this Emacs prints
whereyou arein the buffer or file (5%). If theentirefile
isvisible on the screen, Emacs printstheword ALL.

5.25 Emacsmodes

Emacs has various editing modes in which it behaves
slightly differently. When you often want features like
word wrap so you don't have to press a the
end of the line. When you are programming, your code
must be formatted. For writing, there's the text mode
and for programming in C isthe C mode.
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Text mode and C mode are major modes. A buffer can
be in only one maor mode at a time; to exit a major
mode, you haveto enter another one.

Whenever you edit afile, Emacs attemptsto put youinto
the correct major mode for what you are going to edit. If
you are editing afilewiththeending .c, it putsyou inthe
C mode. If thefile has theending .tex, it putsyou inthe
TeX mode. |f Emacs can’t determine a specia mode, it
puts you in the fundamental mode, the most general of
al modes.

You can also change the mode manual with the com-
mand:
start up- conmand (Return] .

The important major modes and there st art up-
commands arein thefollowing table:

Mode Description
Startup-command
Fundamental The default mode; no specia behavior.
f undanent al - node
Text For writing text.
t ext - node
Directory For editing directory contents
di r ed- node
Indented text Indentsal thetext you type.
i ndent ed-t ext - node
Picture For creating simple drawings.
pi ct ur e- node
C For writing C programs.
c- node
FORTRAN For writing FORTRAN programs.
fortran-node
EmacsLISP  For writing Emacs LISP functions.
emacs- | i sp- node
LISP For writing LISP programs.

i sp-nmode
LISP interaction
For writing and evaluating LISP ex-
pressions.
i sp-interaction-node

nroff For formatting file for nroff.
nr of f - rode

TEX For formatting file for TeX.
t ex- node

IATEX For formatting file for IATEX.
| at ex- node

Scribe For formatting file for Scribe.
scri be- node

Outline For writing outlines.



5-5

out | i ne- node

View For viewing files but not editing.
viewfile

Mail For sending mail.
mai |

Read Mail For reading mail.
rmai |

In addition to the major modes there are also minor
modes. These define a practical aspect of Emacs and
can be turned on and off within a major mode.

Abbrev Allows you to use word abbreviations.

abbr ev- node

Fill Enable word wrap.
auto-fill-node

Overwrite Replaces characters as you typeinstead of
inserting them.
overw ite-node

Auto-save Savesyour file automatically.

aut o- save- node

Inyour . ermracs file, the startup file of Emacs, you can
set your favorite modes turned on automatically every
time you start Emacs.

5.26 Basic EmacsKeystrokes

Moving around

- Move forwar d one character (right).
Move backwar d one character (eft).
Moveto previous line (up).

Moveto next line (down).

Q
1

EEE

Move word forward.
Move word backward.
(cul) - Move to begin of line.

Moveto end of line.
Move forward one screen.

AEE

Move backward one screen.
Moveto end of buffer.
Moveto begin of buffer.
- Redraw screen with current line in the
center.
Deleting Text
Delete previous character.

- Delete character under cursor.
Delete previous word.
Delete the word the cursor is on.

Esc
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- Delete form cursor to end of line.
(CuD)-@ or (Curl) - (Space)

Mark the beginning (or end) of aregion.
Delete region (area between mark and

Cu -

Ccursor).
Esc Copy regionintokill ring.
- Restore what you have deleted.
(<t - () -

Exchange point (cursor) and mark.

Stopping and Undoing Commands

- Aboard current command.

- Undo last edit (can be done repeatedly).
Search and Replace

- Search forward.
- Search backward.

Interactively replace a text string.
Valid responses are:
Replace thisone, go to next.
<, > Replace thisone, don't move.
Skip to next without replacing.
<! > Replace al remaining matches.
<" > Back up to previous match.
Esc Exit
Buffers

©@-) b
Select another buffer.

cr-x) (€l -([®)
List all buffers.
C-® k
Kill abuffer.

File-handling and exiting

Cr)-x) (cr)-@)
Read afileinto Emacs.
Cr)-x) (Ccrj-3)
Insert fileat cursor position.
Ccr)-J (cu)-(s)
Savefile(or may hangterminal; use (Ctrl)
- (@) torestart).
Cr)-x) (Crl-W)

Write buffer contentsto file.
Suspend Emacs (use exit or fg to
restart).

Cu-@
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- Cl-CJ

Exit Emacs.

Multiple Windows

- 1
Delete al other windows.
) 2
Split window in 2 vertically.
& 5
Split window in 2 horizontally.
- 0
Delete thiswindow.
&) o
Switch cursor to another window.

Tutorial and Getting Help

Menu of help options.

- t Starts Emacs tutorial.

5.27 Moreinformation about Emacs

There is aman page available with:
man emacs

A Postscript file of the reference manual isin the direc-
tory /usr/ | ocal / doc/ gnu on the central servers
(nearly 300 pages).

A very good book about Emacs is 'Learning GNU
Emacs from D. Cameron and B. Rosenblatt [2]. It
covers thefirst basics and the more advanced features of
Emacs.

53 edt+

edt+ is a screen-oriented text editing utility. This editor
emulates the functions and facilities of Digital Equip-
ment Corporation’s editor edt. Users who are familiar
with Digital Equipment Corporation computers should
find that this utility eases moving between DEC and
Unix based systems by providing a common text edit-
ing tool. edt+ incorporates a powerful word processor,
disaster recovery system, an extensive help facility, full
feature programmable text processing and the GOLD-
KEY styleof editing.

If edt+ isinstalled on your system, you have to type
edt filenameto edit the file filename.

The edt+ provides a full screen mode which is refer-
enced as KEYPAD mode. In this mode functions are
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attached to keys of the numeric keypad and function
keys. Pressing the PF2 key givesyou an on-screen help
and thelayout of the editing keypad. The PF1 key isthe
so-called GOLD key. Each key on the editing keypad is
assigned two functions, one standard functionand an al-
ternate function. You reach the aternate function when
you press the GOLD key first. Additional functionscan
be invoked as LINE commands. To typein LINE com-
mands pressthe key sequence on the numeric
keypad. Then an asterisk prompt appears in the lower
left corner of your editing screen.

Numeric keypad functions

The layout for the numeric keypad functionslooks like
this:

ILEARNI TOP | END | VERSII UP | DOWNI LEFTIRIGHTII | | I1GOLD |
| | | | I | | | ITUWDL TUNDW TUNDC | |

| |
|[GERU | HELP
| |

|

PAGE | SECT | APPEND |

| | | FNIMNKT | DEL L |
| IMSERT | WO IEF | SECT UPI
| |

| | |
§ FIKD [P UMD L |

I I | | DEL W
I corpiannl FicL b REPLACE]
| ADVANCEI BACKUP | CUT |
] I | | N
I BoTTon JI ToP J§ PasTE ]
Bl oD | EOL | CHAR
|

|
| | | EMTER
CHNGCASE DEL EOLJ SPECINS]

| LIME | SELECT |
| | | SUBS
| (FEN LINE | RESET |

FNDNXT

Search the next occurrence of the search
string previously entered with the FIND
key.

(Goip) FIND

Enter and search a string.

DEL L

Delete from cursor to the end of theline.

(GOLD]J (PF4) UND L
Undelete with the last line del etion text.

PF3

PF4

PAGE

Move to theto of the page.
COMMAND

Enter the LINE command mode
SECT

Move the cursor one section.
(GOoLD) FILL

Fill wordsin the selected range.
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ENTER

APPEND

Cut the selected range and append it to
the paste buffer.

REPLACE

Cut the selected range and placeitin the
paste buffer.

DEL W

Delete from cursor to the next word.
UND W

Undel etewiththelast word del etion text.
ADVANCE

Set the cursor direction to forward.
BOTTOM

Moveto the end of the buffer.
BACKUP

Set the cursor direction to backward.
TOP

Moveto thetop of the buffer.

CuTt

Movethe selected text to the paste buffer.
PASTE

Insert the contents of the paste buffer.
No Function

WORD

Move the cursor one word.
CHNGCASE

Change the case of characters.

EOL

Move the cursor to the end of line.

DEL EOL

Delete up to theend of line.

CHAR

Move the cursor one character.
SPECINS

Insert any ASCII character.

ENTER

(GOLD) (ENTER) SUBS

(Gon) (@

Substitute the search string by the paste
buffer contents.

LINE

Movethe cursor oneline.

OPEN LINE

Insert acarriage return.

SELECT

Mark one end of aselect range.

RESET

Reset and cancel internal buffers.
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Note, the actions moving the cursor depend on the pres-
elected direction.

You will find more information about edt+ in the man

pages (man_edt).
54 softedit Editor

In the framework of softbench programming environ-
ment a powerful editor is available, which also can be
used as general purpose editor (if you have a X-window
display). Caling soft edi t, a Motif-style Window
pops up. You can perform a variety of commands by
clicking the command fields in the top-row of the win-
dow andtheir submenus. Most of thecommandscana so
be executed by specia key-strokes (accelerator keys).

If you place the mouse on any field and press the F1-
key, a context-sensitive help menu will show up, giving
detailed information on every item.

Thissection only coversthemain aspectsof theuseof the
sof t edi t editor. For more details, please use the On-
line Help or the printed or online manual (i nf o) Soft-
Bench Program Construction Tools, Users's Guide,
Chapter Using SoftBench Program Editor and Soft-
Bench Edit Aress.

Starting a session
You can open afile either
¢ With the command

softedit filename .

o Click inside softedit or any other softbench tool the
File: Edit... fiddofthecommand line (upper-
most |eft field). A dialog box appears:

— Type the filename in the input box or type *
and sdlect the button for a
list of filesinyour current directory. Withthe

button, filename completion can

be done.

If you modify the contents of the file (if alowed, oth-
erwise a button is shown) a button
is activated in the top right corner, enabling you to save
the modifications.

Multiplefiles can be edited easily using sof t edi t by
opening another file with one of the above methods.
appears above the Edit Areawhen more than
one buffer is in the Edit Area. When you sdlect this
button, you get an index of files being edited. Select a
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file name to display that filein the Edit Area. An Mnext
to the file names means the buffer has been modified.
Cut and Paste is possible from and to different files in
the Edit Area.

If you want to see two or morefilesin different windows
simultaneoudly, select theFi | e: Transfer To New
St ack command from the command line or use the
accelerator key - - to open a new editor
window. You can transfer the file back to the working
stack withFi | e: Transfer To Worki ng Stack

or (Alt)-({1)-W) .

Moving around in thefile

Fig. 5.1 shows a display of an editor window. You
can scroll up and down by using the scroll bars with the
mouse, (PgUp ) and ((Pgbn ] to scroll one page up or
down or (Ctl) - (Home ) or (Ctrl] - (End) tojump at
the beginning or end of thefile.
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(Ct] - (A) or ((Home ]
(Curl]) - or (End)
-
:/u/dahlings/piat/erc/topiat.c C [w] Save|ilndex (Cul) - (PgUp
(PgUp J ,
Text is inserted here Ctrl _
5 / Cursor in Edit Area Ctrl ) -
N A
N -
freé( source J);
freal target J;
Ctrl ) - (Space bar]

Fointer in Edit Area: I

Figure5.1: Sof t edi t window with scroll bars, cursor
and pointer

It is important to note the difference between pointer
and cursor (seeFig. 5.1).

¢ The pointer movesasyou movethemouse. It1ooks
like a capital |

e The cursor, ablinking vertical bar shows your cur-
rent location for inserting text. It does not move,
when you move the mouse. You can move the cur-
sor with the commands or mouse actionsfrom table
5.1.

(ctl] - - (Space bar)

) -E)

press Mbl (left mouse
button)

Keystroke Task
Mouse Action Move Cursor
, Forward, Backward one

character

Forward
(word)

Forward, backward one
statement (sentence)
Beginning, End of block
Previous, Next proce-
dure (paragraph)
Beginning of line

End of line

previous, next line

Top of page

Previous, next page
Beginning of document
End of document
Gotolinenr .... Brings
up adiaog

set a mark in the Edit

area (place you wish to
return to)

Return to where you set
amark

Locate a string.
below

set cursor to pointer
position

one token

see

Table5.1: Movingthe cursor withsof t edi t . Expres-
sionsin parentheses are valid for Text Mode.
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Keystroke Task Keystroke Task
Mouse Action Select Items Mouse Action Cut, Copy, Paste
-.... Add cheracter to the -Mb3 or - Cut selected text and
selection or - place
Add lineto the selection it into the Clipboard
drag with Mb1 pressed | select part of text and Cut_Buffer0.

Double-click Mbl or
) - @J -

Select atoken (word)

(a) - W)

Mb3or (CuT] - (insert J or

Mb2 or (ft) - (Onsert] or

Copy selected Text
into the Clipboard
and Cut_BufferO

Paste Contents of

Triple-click Mbl or | Select a  statement
- - (sentence)
Quadruple-click Mbl | Select block

or - @ -

Quintuple-click Mbl | Select procedure
or - - (paragraph)

Select entire Edit Area

Extend the selection to in-
clude more characters

) - U
click Mb1 or drag
with Mb1 pressed

Table 5.2: Selecting items with sof t edi t . Expres-
sionsin parentheses are valid for Text Mode.

Many commands depend on the edit mode. Currently
available are edit mode C for . ¢ filesand Text for text
and Fortran files. The current edit modeis displayed in
the right upper corner of the edit area window.

For afull description, see the SoftBench Program Editor
manual.

Selecting Items

Table 5.2 provides alist of keystrokes or mouse actions
for selecting text. This selected text can then copied,
deleted, etc. with the commands of the next section.

Cutting, Copying and Pasting Text

You can either cut or copy the selected area from an Edit
Area (see previous paragraph) and paste it into another
location of the same or a different Edit Area.

Table 5.3 shows the keystrokes for cutting, copying and
pasting text.

There exist 3 buffers for storing selected text

e Primary Selection When you select text with Mb1
(highlight thetext), it isautomatically becomes the

- Clipboard

-Mb2 Paste contents of Pri-
mary Selection

-Mb2 Paste Contents of
Cut_BufferO

Table 5.3: Cut, copy or paste text withsof t edi t .

Primary Selection. With thismethod you can paste
text from another window, e.g. aterminal window.

e Clipboard Any text that is cut or copied is placed
into the Clipboard. You can then paste the contents
of the Clipboardinto any other window.

o Cut_BufferOTextthatiscut or copiedisalso placed
in the Cut_BufferO.

Deleting and Killing Text

In additionto using the cut operation, you can also delete
text and not placeitinthe Clipboard, or killtextand place
itinalocalizedkill buffer (usable only withinthe current
Edit Area).

Use the commands of table 5.4 to delete and Kill text.

Finding and Replacing Text

After pressing - , a dialog windows opens
with various options for searching and replacing text.
Fig. 5.2 shows the dial og window.

Aligning Text

The system can automatically align C-source code and
indent sel ected text portionshby afixed amount of spaces.
Table 5.5 shows the keystrokes to perform aignment
and indentation. You can customize the alignment and
select various other optionsastheedit mode by choosing
Buffer: Settings....
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Keystroke Task Keystroke Task
Mouse Action Delete, Kill Mouse Action Align, Indent
or | Delete next character - Automatically aign (format) se-
- lected part of text
Backsp or | Delete previous character - Indent sel ected text by n spaces de-
(ce) - =) fined by Buf fer: Settings...
- Delete from cursor to end of next - Cancdl Indentation of selected text
token (word)
Alt ) - inni _— . .
Delete _from Cursor to beginning Table 5.5: Aligningtext withsof t edi t
of previoustoken (word)
-K Kill to end of line and place in
local kill buffer Eﬁiﬂ
- Unkill (paste contents of Kkill fumeliont XEdit't;:Ae Control-§ and Comtrol-R to Search,
buffer) faved file: xedit.tex
Select block of | Delete block of text xedit.tex  Read - Write
text, press . ﬁsection{xe‘;it} ) ) o )
_|An other editor is the {\bf xedit}. It belomgs to the X11 distribution and is
B D _an small and simple demonstration for the standard X11 text widget ( see
~appendix X: Managing X11).

Table 5.4: Delete and Kill text withsof t edi t

rzhp9b:/u/dahlinge/tex/rz/primer/v1.9/softedit.tex

IZ l:
[~ Case Sensitive |<—— All <——o°\||——=‘ ||——> Close

Find: %labelll

Becomes: % label

Figure5.2: sof t edi t search dialog window

Undoing Commands

Asyou edit, the system keeps track of the modifications
(the depth of the undo stack is50). To undo a modifica

tion press - onceor severa timesuntil
the Edit Areaisin the desired condition.

55 xedit

Xedit isasmall editor that belongs to the X11 distribu-
tion. Itwasoriginally written as an example of using the
Athenatext widget. So al behaviorsbelong moreto the
text widget than to the xedit application (s. below)

The xedit editor could be started by typing:

| starting the xedit:

xedit fil enane

| |The xedit editor could be started by typing:

| \begin{XHPt}{type:)
| \hspace{lcm}  xedit Filename
| \end{XMPt}

|This will show you a window with a top row with the three buttons Quit, Save,
| Load and an textwidget for emtering the filename.

~ The following two windows are text windows with scrollbars.

::The top one shows some comments about the actions you've done, e.g. saving.

_ The lower one is for editing the text.

~\subsubsection{Keystrokes}

Walking in the edit window is possible with the arrow keys and the page up and
" page down keys., To set the new text insert position you simply could click

. \with the mouse on the desired position.

“|0the keystrokes are:

\begin{DL}{tastaturkeystatatur}

\item[\Rey{Home}] move to the beginming of the line
\item[\Key{End}] move to the end of the line
\item[\Key{Ctrl}\Key{Home}1 move to the begining of the text
\item[\Eey{Ctr1}\Key{End}] move to the end of the text

This will show you a window with a top row with the
three buttons Quit, Save, Load and an textwidget for
entering the filename. The following two windows are
text windows with scrollbars. The top one shows some
comments about the actions you've done, e.g. saving.
The lower oneisfor editing the text.

Keystrokes

Walking in the edit window is possible with the arrow
keys and the page up and page down keys. To set the
new text insert position you simply could click with the
mouse on the desired position.

Other keystrokes are;
move to the beginning of theline
End move to the end of theline
move to the beginning of thetext
move to the end of the text
start search and replace with for-

ward direction.
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start search and replace with
backward direction
deletefromtextpositionto end of
line

delete marked text

for inserting afile

Search & replace

After typing or alittle window
will pop up.

Use <Tab> to change Fields,

Use “q<Tab> for <Tabx>.

Replace with: _

Search for:

‘ Search | | Replace | | Replace All || Cancel ‘

Ontopthereisantogglebuttonwho allowsyouto change
the search direction. Then there are two textentries for
specifying the search and the replace term. Then lower
buttonrow allowsyouto set thedifferent types of search-
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Ontheleft sidetheeventsare described. Attherightside
you can see severd text widget buildin function calls.
All buildin functions are described at the man page:

| |

man Text Acti ons

5.6 Other Editors
A lot of other Editorsare available on UNIX systems.

5.6.1 ed Editor

Theed editorisalineeditor that isavailableonall UNIX
systems and accessible from any terminal. Like the Vi
editor, the ed editor has command and input modes, but
theed editor allowsyou to move and copy only complete
lines of data. The ed editor can be used to edit within a
shell program or to edit very largefiles.

For more information about ed see the man page
(man_ed) or the Hypertext reader (i nf 0) on your

ing: single , single search and [_Replace |
and the global search and replace without asking by the

button. With the the search
could be stopped.

Cut & paste ...

Cut & paste uses the standard X11 cut & paste mech-
anism: a selection could be made with the left mouse
button held down. By pressing the middle mouse button
the selection will be pasted to the selected places.

Configuring the xedit

As standard X11 all application have an application
default file. This could be found in the directory
usr/lib/X11/app-defaults or the directory specified by
environment XAPPLRESDIR (in GSI Computing En-
vironment: /usr/local/lib/X 11/app-defaults.

Beneath the colors or thefonts, you can see, that thekey
bindingsare as well overridable:

xedi t *edi t Wndow. Transl ati ons: #overri de\n\
<Key>Del et e: del et e- next -
character()\n\
Ctrl <Key>End:
Ctrl <Key>Hone:
Ctrl <Key>Ri ght:
Ctrl <Key>Left:
<Key>Pri or:

end-of -file()\n\

begi nni ng-of -file()\n\
f orwar d-word()\n\
backwar d- word()\ n\
previ ous- page()\ n\

UNIX system.

56.2 LPEX

LPEX, the Live Parsing Editor, is a programmabl e ed-
itor from the AIX SDE (Software Development Envi-
ronment) WorkBench/6000 environment. It is based on
the OS/2 LPEX editor. It can be called on AlX only by
sof t | pex. OnHP-UX seesof t edi t, section5.4
LPEX can be use to create and edit many kinds of data,
including programs and documentation.

LPEX provides many capabilities for editing and ma-
ni pul ating documents. You can:

- Usemultiplewindowsto display different documents
or more than one view of the same document.

- Select a block of text and move or copy it within
or between documents, or to a shell or to another
application.

- Search for and change specific text or search for
marks in a document.

- Control how often changes are automatically saved
and recent changes can be undone.

- Change the appearance of a document by changing
itsfonts.

- Invoke a parser to use various techniques, such as
color and indentation, to display the document.

- Perform many functions using either menus or keys
on the keyboard.
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LPEX has amenu bar at the top of the application win-
dow which contains pull-down menus to initiate com-
mands. Mnemonic keys are aso available for com-
mand invocation. In addition, LPEX commands can
aso be entered through the LPEX command dialog in-
voked from the Command menu pull-down.

LPEX isonly available on AIX RS6000 systems.

5.6.3 INed Editor

The INed editor is a full-screen AlX editor that allows
you to do the following:

- Enter subcommands by command keys rather than
on acommand line.

- Edit multiplefilesin multiplewindowson the screen.

- Scroll the screen horizontally (as well as vertically)
through files.

- Move, copy, and delete blocks (as well as lines) of
data.

The INed editor also includes:

- A filemanager for the following:
- Creating, changing, deleting, and recovering files
and directories.
- Moving among files and directories.
- Moving and copying files and directories.
- Restricting access to files and directories.
- Commandsfor working with structured filesand their
histories.
- Commands for limited text formatting.
The INed Editor isavailable only on Al X systems.
To edit thefile filename start INed with:
e filename

More information can be obtained from the man page
(man_e) or the Hypertext reader (i nf 0).

5.6.4 uni-XEDIT editor

uni-XEDIT isaUNIX version of IBM's XEDIT editor,
part of the VM/CMS mainframe operating system. It
provides an easy to use full-screen editing function. It
contains extensive features such as multiplefile editing,
prefix commands which visualy perform line-oriented
editing functions.

This editor is especialy useful to users who are already
familiar with IBM’s mainframe text editor XEDIT or
SPF-EDIT.

We have installed uni-Xedit on HP-UX.

To invoke uni-Xedit type:

xe filename
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5.6.5 Vuepad

Vuepad isatext editor for use withinthe X Window Sys-
tem environment. Vuepad allows the use of the mouse
for moving the edit cursor and for selecting portions of
text for editing operations. Vuepad aso supports the
VUE drag and drop, allowing the user to drag fileicons
from the VUE file manager onto the vuepad window for
editing.

The Vuepad editor isonly available on HP-UX systems.
To start Vuepad type:

vuepad filename

For more information about Vuepad see the man page
(man vuepad) or the Hypertext-reader (i_nf 0) onthe
HP-UX system.

5.6.6 Notepad

The Notepad editor isa self explaining, very useful DEC
window text editor. It alows you to use the mouse for
moving and for selecting portions of the text.

Notepad isonly available on ULTRIX.

To edit thefile filename enter the command:

dxnot epad filename

For more information about editing with the Notepad

editor double click on the help item inside the Notepad
editor.
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Text processing, word processing, text editing, and other
phrases are often used to describe activitiesdealing with
the input, editing and outputting of written forms of
expressions. The important part of input of text into a
filewithout further text formatting i sdescribed in chapter
5.

In this chapter, the text processing system TeX (and
IATEX) will be discussed. Other text processing systems
and the Unix-toolsawk and sed to automate the editing,
analyzing and processing of text will be described in a
later release of this primer.

6.1 TEX and IATEX text processing

TeX [8, 9] (pronounced Tekh) isatext processing sys-
tem developed by Donald E. Knuth of Stanford Univer-
sity to compose by computer high quality documents,
especialy those containing many mathematical formu-
lae. Itstypographic quality is comparable to the finest
works of the printing art. The TeX text formatting sys-
tem offers several tens of custom-made fonts and over
300 basic and 600 “composed” PLAI N commands.

Unlike most desktop publishing systems, TeX does not
attempt to show the appearance of thefinished document
on the screen as it is edited (although screen preview-
ers are available). Instead, the document is “marked
up” with codes, which indicate boldface, italics, special
characters (e.g., “\ i nt” for an integral sign), and the
like. Large-scale aspects of design are automated; you
just givethetitle of a chapter, and let the computer take
care of numbering the chapter and putting thetitlein the
right place on the page.

TeX isgeneraly considered the most sophisticated com-
puter typesetting system, as well as (for an experienced
user) one of the easiest to use. IATEX isamacro package
build on top of TEX.

Fundamental to IATEX is the idea of a document style
which determines exactly how a document will be
formatted. IATEX provides standard document styles
that describe how standard logical e ements should be
printed. One may have to supplement these styles by
specifying the formatting of logical structures peculiar
to a given document, such as mathematical formulae.
One can modify the standard document styles or create
an entirely new one, though one should possess a basic
understanding of typographical design before creating a
radically new style.

6.1.1 Advantagesof IATEX

¢ Thelayouts were developed by (American) design
professionals, and they produce documents which
indeed look as though “they were printed”.

e It is extremely simple to compose mathematical
formulae.

e The user must only know afew easily memorized
commands, which control the logical structure of
the document, and (almost) does not have to know
the technical details about how a document is for-
matted.

e More complex components such as footnotes, bib-
liography, table of contents etc. as well as simple
pictures can be produced without great difficulty.

o IATEX isthe “de facto” standard for scientific pub-
licationsin Europe and the U.SA..

6.1.2 Disadvantages of IATEX

e The document can only be output on display units
or printers with graphical (all point addressable)
capabilities.

e One can vary afew parameters quite easily within
the framework of a given IATX document layout
style. However more basic deviations from the
available layouts are only possible with a lot of
(re)programming.

6.1.3 How does IATEX work?

A TeX (IATEX) input file is a “plain” text file prepared
with atext editor and in general hasthe extensiont ex.

The files describing the document styles or options
(extension sty) are stored in a standard public di-
rectory (/usr/ 1 ocal /lib/tex/inputs). There
exist many IATEX styles, but only four standard ones,
namely, report, article, book and I etter.
These styles can be further customized by specifying
one or more options.

The output from IATEX is a set of files. One of them
(extension dvi ) contains a device independent binary
representation of the formatted text. This file can be
converted into a printable form by a separate program.

A logdfile of the (La)TEX run is generated (extension
| 0g); it contains information which also appeared on
the screen (e.g. the names of thefilesread, the numbers
of the pages processed, error messages €tc).

6-1
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The other files contain information about cross-
referencing (extension aux), table of contents (exten-
sion t oc), list of figures (extension | of ) and list of
tables (extension | ot ). They are used in a subseguent
IATEX run to produce particular elements of the docu-
ment.

A i dx-file contains al indexed items. They can be
sorted and included as an i nd-file. To produce this
sorted index, the program nakei ndex isprovided.

A bbl -file contains the bibliographic references ex-
tracted by BIBTEX from the bibliography database.

Figure 6.1 summarizes the dependencies of the different
files used by IATEX.

6.1.4 TgX glossary

Thissectionispartly based on aglossary postedto TEX-
HAX by Jacques Gol dberg of the Department of Physics,
Technion-lsragl Ingtitute of Technology, Haifa (Isragl).

glyph A graphical representation of acharacter, for
examplea, aand a arethreedifferent glyphs
for the same character.
A set of glyphs corresponding to a character
Set.
primitives About three hundred basic commands wired
into the TeX program.
More sophisticated or simpler to use com-
mands, built upon the primitives.
Plain TEX Donad Knuth’'s TEX augmented by his own
set of macros.
IATEX Donald Knuth's TEX augmented by Ledlie
Lamport’s aternative set of macros.
AmS-TEX Donald Knuth's TEX plus American Math-
ematical Society macros. The functionality
of this package is now available to IATEX
userswiththeanst ex style option.
A given set of macros, compiled and writ-
ten into a file of filetype f nt once to save
repeated compilation time. TeX will restore
all definitions by reading such aformat file.
Font Metricfiles contai n device independent
global information about the space on the
output requested for each glyph in the font,
as well as other boundary conditions such
as relative spacing with neighboring glyphs
(e.g. ligatures). TpX does not need to know
the detailed shape of a glyph. Filetype is
tfm
A DeVice Independent file (extension dvi )
is output by TeX. DVI files use the ASCII

font

macros

format

TFM

DVI
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255-character set and can be copied between
different computers (PC's and mainframes)
as binary (image) files. They contain the
description of the formatted document.
DVI driverA  program which turns the human-
unreadable DV fileintoink on paper or light
onadisplay. TheDVI driver must know ex-
actly how to produce the image of a given
glyph. Thereforeit needs araster image for
each glyph, and thisraster isdevice (printer,
display) dependent, at least, but not only,
because devices have different resolutions.
DVI driver to output the DVI file onto a
screen.
A set of raster representationsfor each glyph
in afont, clearly printer and magnification-
dependent. These files have various file-
typessuch as px| , pk, gf . Thedifferences
innames are historical and technica. pxl| is
obsolete but till used by some old drivers,
pk is by far the most efficient especially
when it comes to saving disk space, gf is
produced on the way to making fonts by the
METAFONT program.
DVI drivers are not supposed to be able to
magnify fonts, but they should not gener-
ate a fatal error when a font is not avail-
able. DVI drivers expect to find the magni-
fied rasters in a specific directory structure,
and the user is responsible for not invoking
magnifications for which no raster files ex-
ist; again TeX does not check that the driver
will or will not be able to print out a font
at the requested magnification. Thisis not
TeX'sbusiness.
An exception is the dvi ps driver. |If
it finds a missing font, it tries to calcu-
late the font in the required magnification
from the METAFONT input files (exten-
sion nf). They are then stored in the
/usr/local /Local f ont s directory.
magnificationA scale factor applied to the original de-
sign size for afont. The following magnifi-
cation factors are accepted:

previewer

font file

0.5,0.6,...,1.0,/(1.2),1.2,(1.2)% etc

Not all fonts at each magnification will be
present on al machines.

METAFONTA companion program to TeX used to gen-
eratenew fonts, or existing fontsat new mag-
nifications. The program METAFONT reads
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User'sinput file (. t ex)

— makei ndex
indexfile(. i nd)
Format file (. f nt)
Working files Stylefiles(. st y)
anx IATEX
. bbl
L .idx
.toc
. | of
.l ot '
L Logfile(. | og)
TeX output file (. dvi )
PostScript Screen Laser printer Text file
device

Figure 6.1: Dataflow for thefiles used by IATEX
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afont definition file, actua device parame-
ters, magnification etc., to generate two out-
put files per input font file definition. The
input is an nf file and the two outputs are
the corresponding t f mand gf files. If you
wish to make afont at 5 different magnifica
tions you have to run METAFONT 5 times,
on amost the same nf file. If you wish to
create the font for 3 different devices (a dot
matrix printer, alaser printer, adisplay) you
again must run METAFONT 3 times, with
the correct printer definition.

All these runswill always produce the same
t f mfile but adifferent gf file.

IATEX styleA file which contains the description of or
changes to a document layout style (exten-
sion sty). These are the files which are
specified in the IATEX command
\ docunent styl e[ mi nor_styl e]

{maj or _styl e}
where m nor _st yl e is an optiona part,
which specifies small changes to be made to
the mandatory maj or _styl e.

6.1.5 Documentation in PostScript form

All documentation related to TEX, IATEX, st ys, drivers
etc. arelocated inthe/ usr/ | ocal / doc/ t ex direc-
tory. You can cd to there and have alook on the various
documents and print them withtheusual | p, | pr com-
mands. Often you will find documentation on st y files
dsointhe/usr/ 1 ocal/lib/tex/inputs direc-
tory.

6.1.6 Suggested Reading

In order to exploit the power of TEX and IATEX you
should consult one of the many books available. Below
isgiven ashort selection of theliterature, aswell assome
articlesin TgX or PostScript form:

o The TpxXbook by D. Knuth, Addison Wesley [8]

¢ |IATEX, a Document Preparation Systemby L. Lam-
port, Addison Wesley [11]

¢ IATEX, Eine Einfihrung by H. Kopka
o Kompakifiihrer IATEX by R. Wonneberger

o IATEX  Kurzbeschreibung by  H.
/usr/local /doc/tex/|kurz.ps

Partl,

6.1.7 Running IATEX

The latest versions of TeX, METAFONT and the IATEX
macro package have been installed on al centrally sup-
ported HP and IBM UNIX workstationsat GSI. Below
we show the basic commands to format a IATEX docu-
ment, preview the document on agraphicsscreen (X11),
transform the dvi into PostScript and print the output.
Then each major system will isreviewed in turn.

Running a SampleFile

Before preparing your own documents, you may want
to get acquainted with IATEX by running it on a sample
input file. You can copy the filesanpl e. t ex, which
is present in the /usr/ 1 ocal /1 ib/tex/inputs
directory.

You can now modify your copy of thefilesanpl e. t ex
if youwant and then run IATEX on your file by typing:

| atex sanple

When IATEX has finished, it will have produced the file
sanpl e. dvi inyour current (working) directory. You
can view thisfile on your X-screen by the command

xdvi sanpl e. dv

In genera the extension. dvi can be omitted.

You can print this file by first transforming the infor-
mation into (file extension ps) PostScript using the
command dvi ps.

dvi ps sanpl e. dv

In genera the extension. dvi can be omitted.

At GSl, dvips is configured so that it produces a file
sanpl e. ps. You can ether view this PostScript file
on your X-screen with the command

ghost vi ew sanpl e. ps

or print it on a PostScript laserprinter:

-- on HP
-- on AL X ULTRI X

| p sanpl e. ps
I pr sanpl e. ps

To specify a printer or use other optionsfor that specific
printer, see chapter 4.4 on page 4-6.

After your output has been printed, you can deletesam
pl e. dvi and possibly sanpl e. ps.
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Going into more details

Thet ex, | at ex and other relevant commands reside
in the / usr /1 ocal / bi n directory. When you get
alatex: not found eror from the system, first
check whether the above directory is in your command
search pathby typingecho $PATH. If itis, pleasetype
I's /usr/local/bin/I at ex tocheck whether the
| at ex fileisindeed installed. If it isnot, contact your
system administrator.

Once you get IATEX started, you should get the message:

This is TeX, C Version 3.14t3

If the command | at ex is found, but you do not get
this far, then you have probably the wrong version of
the IATEX format. In this case you should contact your
system administrator. Please remind that the IATEX ver-
sion installed on the Unix workstations is newer than
on the IBM MVS and VAX VMS systems and uses the
New Font Sel ection Scheme (NFSS) devel oped by Frank
Mittelbach and Rainer Schopf [13]

Interrupting TEX and respond to ?  messages
When TgX is running you can interrupt it by typing
(cul)-(c). Thiswill stop TEX as if it had encoun-
tered an ordinary error, and you can then return to Unix
shell command level by typing X, as described in the
TeXbook.

If TEX stopswith an error message and a question mark
(?), you have severa possibilitiesto proceed:

X | stop the execution of TEX

h | ask TEX for a more detailed information about
the error

_ | (ust press ): continue and hope
that TEX can go ahead in spite of the error
encountered

e | cdl the editor of your . t ex file and jump to
thelinein error

r_ | runwithout stopping

s | scroll future error messages

g | runquietly

i | toinsert something, e.g. to correct amisspelled
control sequence

A “deadlock” may occur if IATEX requires afile which
is not accessible. The user will be prompted to input
the correct file name, if any. If you want to exit from
TeX et that point, specify nul | asfilename. Thisisan
empty file, which is provided in the standard input file
directories.

Chapter 6. Text processing

You should beawarethat TeX only searchesitsowninput
directories. By defaults, these are the system inputs di-
rectory (/ usr/ Il ocal /1ib/tex/inputs)and the
current working directory. You can specify other direc-
toriesby relativeor absolute pathnames. The™ character
for the home directory is not recognized.

dvi ps - DVI converter to PostScript

The DVI driver dvi ps trandates a DVI file into a
PostScript file. The latter can be printed on any
PostScript printer, usualy the HP Laserjet 111Si or a
DEC PostScript printer.

The syntax for thedvi ps command with a selection of
important optionsis:

This is dvips 5.482 Copyright 1986-92
Radi cal Eye Software

Usage: dvips [options] filenane[.dvi]
| # Last page
n # Maxi mum nunber of pages
of Qutput file
p # First page
gq* Run quietly
r* Reverse order of pages
c # Uncol |l ated copi es
C # Col |l ated copi es
t s Papersize (s=landscape, portrait, a3, a4)
E* Try to create EPSF
# = nunber f =file s = string
* = suffix, ‘0" to turn off

c conma- separ at ed di nensi on pair

(e.g., 3.2in,-32.1cm

Many other optionscan befoundintheman pages, inthe
file/ usr/l ocal /1ib/tex/doc/dvips. psorby
dvi ps - 2.

The DVI file may in general be specified without the
. dvi extension. Fonts used may either be resident in
theprinter or defined as bitmapsin pk files, or a“virtua”
combination of both. dvi ps will automatically invoke
METAFONT to generate fontsthat don’'t already exist.
If you want to print your file, use the usual printer com-
mands:

I'p [-d nyprinter] sanple.ps -- on HP
Ipr [-P nyprinter] sanple.ps -- on AlX
ULTRI X

For a description of the other options of the | p, | pr
command and possible printers see chapter 4.4 on page
4-6.
You can direct the output from dvips directly to the
printer without writing to the intermediate PostScript
file:

-- on HP
-- on AlX, ULTRI X

dvips -o!lp sanple. dvi
dvips -o!l pr sanple. dvi
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xdvi —DVI previewer for X-windows

TheDVI previewer xdvi isaprogramwhichrunsunder
the X window system. It has the capability of showing
the file shrunken by various (integer) factors, and also
hasa“magnifying glass’ which allowsoneto seeasmall
part of the unshrunk image momentarily.

In addition to using keystrokes to move within the file,
xdvi provides buttons on the right side of the win-
dow, which are synonymous with various sequences of
keystrokes.

xdvi [+[<page>]] [-s <shrink>]
[ - paper <papertype>] [-mgs[n] <size>]
[-fg <color>] [-bg <color>] [-hl <col or>]

[-bd <color>] [-cr <color>] [-bw <w dth>]
[-geonetry <geonetry>]

[-iconic] [-display <host:display>]

dvi _file

The many other options of xdvi are described in the
man page or by typing xdvi .

gs and ghost vi ew—a PostScript previewer

The public domain Ghostscript previewer gs is avail-
ableon Unix workstations. Itispart of the GNU project.
Ghostscript isaprogramming language similar to Adobe
Systems' PostScript (tm) language. gs reads afile and
displaysit as a Ghostscript file. It then interprets com-
mands from standard input until an end-of-file character
(Ccr) - (D) ) istyped. The* qui t’ character ((Ctl) -
) aso terminates Ghostscript execution.

To invoke the interpreter, give the command

gs <filenamel> ... <filenaneN>

The interpreter will read in the files in sequence and
execute them. After doing this, it reads further input
from the primary input stream (normally the keyboard).
Each line (i.e. characters up to a <r et urn>) isin-
terpreted separately. To exit from the interpreter, type
qui t <r et ur n>. Theinterpreter aso exits gracefully
if it encounters end-of-file.

The program ghost vi ew provides a menu/mouse in-
terface for the ghost scri pt previewer. To invoke
thisinterface, givethe command

ghostvi ew <filenane>

You can then easily browse through your document, se-
lect specific pages, print the whole document or only
selected pages, see the document with all PostScript
figuresincluded and zoom it.

6.1.8 Using PostScript fonts

Thanks to the NFSS (new font selection scheme) by
Schopf and Mittelbach [13] it iseasy to replace the com-
puter modern fonts provided with TeX by the arbitrarily
scalable original Adobe PostScript fonts. Thistask has
been simplified by the use of some document-style sub-
optionsto beincluded inthe\ docunent st yl e com-
mand. The following style optionsand new commands
are available;

makes AvantGarde default text font, and

Times default sans font.

makes Bookman default text font, and Hel -

vetica default sans font.

sets up various commands which use the

Zapf Dingbatsfont, each of which takeasa

parameter thecharacter number of asymbol

inthe font. Possibilitiesare:

\ di ng Just printsthe character

\di ngfill wherever you use a filler,
fills the space with the se-
lected character

\ di ngl i ne afreestanding line of sym-
bols

\di nglist a list environment which
tags items with the selected
symbol

a gyle file for including Encapsulated

PostScript figures. See section 6.1.9 be-

low for a description.

makes Helvetica default text font, and

Times default sans font.

makes NewCenturySchoolbook default

text font, and AvantGardedefault sansfont.

makes Palatino default text font, and Gill-

Sans default sans font.

makes Times default text font, and Hel-

vetica default sans font. This document

has been produced with this style option.

avant
booknan

di ngbat

epsfig

hel v
ncs
pal ati no

times

For a more complete description of the NFSS to-
gether with PostScript fonts, refer to the article
/usr/local /doc/tex/psnfss. dvi.

Please remind that the dvi-driver hasto beableto handle
PostScript fonts. At the moment, xdvi isnot able to
deal with these fonts. Instead you have to use dvi ps
and ghost vi ew

Playing with PostScript

IATEX offers only a certain number of font sizes (.. .,
\ Lar ge, \ LARGE, \ Huge). When for a particular
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| Simple example on how to generatelarge letters |

\font\VB=ptmr at 22mm
{\VB Large 22 mmtext}

% decl are very big font (Times at 22 mm K Berry name 'ptnr’)

Large 22 mm text

Figure 6.2: Large Text with IATEX and PostScript

purpose a non-available type size or a non-preloaded
font is needed, then the basic font commands of TeX
can be invoked and the dvi ps driver will then in-
clude thefont at the desired size. Inthiscase K.Berry’s
short file name as found in the NFSS font description
[13] should be specified. For more details the reader
should consult the dvi ps manual, available in the
/usr/local /doc/tex directory, which describes
not only the (short) names under which the various
PostScript fonts are known to the TEX programs but
it also shows other tricks, which can be used to get spe-
cial effects with PostScript.

Figure 6.2 shows an exampl e of writingavery largetext.

6.1.9 Merging Graphicsand Text

Some TeX macro packagesallow thecrestion of graphics
eg. IATeX"s pi ct ur e environment and its extensions,
epi ¢ and eepi ¢ or Pi CTeX. These will not be dis-
cussed here. We will describe, however, ways to merge
text and graphics, if thelatter are prepared as Encapsu-
lated PostScript form.

TeX hasaprimitivecommand called\ speci al , which
allows arbitrary text to be included in the dvi at the
current position. Thetext giventothe\ speci al com-
mand isignored by TEX itself. Thistext can however be
interpreted by the dvi-driver when it prepares printable
or viewableoutput fromtheinformationinthedvi file, in
particular it can be used to insert a graphicsfile. So, the
problem of producing proper graphicsoutputissolved if
the dvi-driver and the printer can handle agiven format.

The EPS format is a set of rules for writing programs
in PostScriptt. An EPS file starts with two characters
% followed by any text, and has some metacomments,
starting with 984 for instance:

1 See* Appendix G: Document Structuring Conventions— Version
3.0" and“ Appendix H: Encapsul ated PostScript File Format — Version
3.0" in The PostScript Language Reference Manual [1]

% PS- Adobe-2. 0 EPSF-1.2

%®oundi ngBox: 40 -505 507 -87

9%/Cr eat or : Adobe Il lustrator(T™M 1.1
%Mditle: el ephant. ps

%/ eati onDat e: 25/ 4/ 88 7:57 pm
9%®ocumnent Font s: Couri er
9WEndComrent s

For EPS conformance only the first line and the one
containing the Boundi ngBox comment are manda
tory. The program dvi ps which converts a DVI file
into PostScript, uses the latter metacomment, which
specifies the coordinates of the “bounding box” of the
picture (see next section).

What is a bounding box?

In order to beabletoproperly trand ateand scale afigure,
TeX must know its “natural” position on the page; this
informationispresent inwhat is called the bounding box
of aPostScript program. The bounding box is an outer
limit to the marks created by a program, and i s specified
as four coordinates of arectangle: the lower-left = co-
ordinate (bbllx), the lower-left y coordinate (bblly), the
upper-right 2 coordinate (bburx), and the upper-right y
coordinate (bbury). Adobe uses the convention that the
bounding box of a PostScript program must be con-
tained in a“bounding box comment” if thefile isto be
used as an Encapsulated PostScript figure. Itisaline
of theform:

%@oundi ngBox: bbllx bblly bburx bbury

Note once more that the only mandatory PostScript
convention is that the first line of the file should begin
with the characters “%” (a“% begins a comment in
PostScript). A good place for the bounding box com-
ment is as the second line of thefile.

All coordinate values must be given in so-called Big
Points (72 big pointsequal oneinch, or 1cm = 28.35 big
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points), e.g. the bounding box corresponding to an A4
(210 mm by 297 mm) pageis:

%/®oundi ngBox: 0 0 595 842

If a bounding box comment is present in the figure file,
the epsfi g TeX interface (see section 6.1.9) will ex-
tract its values. The bounding box values may instead
be specified directly in the epsfi g argument, using
clauses of the form bbl | x=bbl | x, bbl | y=bbl | y,
...in which case the figure file is not searched for the
bounding box.

Producing Encapsulated PostScript pictures

Many programs dealing with graphics, produce Encap-
sulated PostScript files as graphics output files.

With PAW, workstation type 113will produce PostScript
output with the Boundingbox command parameters in-
cluded. Below the beginning of a PostScript file gen-
erated by this procedure with PAW is shown.

% PS- Adobe-2.0 EPSF-2.0

%®oundi ngBox: 0 0 567 567
wditle: /PAW PS Al
%&reator: H GZ Version 1.13/00
%/Cr eati onDate: 23/01/92 16. 19
9%9&EndComent s

/s stroke def /I lineto def

/ mnoveto def /t translate def

Other picture formats should first be transformed to
PostScript before they can be included easily into
IATEX. Several public domain programs exist to trans-
form popular picture formats into PostScript (see sec-
tion 8.3 on page 8-4). .

Moreover the utility xpi ck dumps an image of an X
window as Encapsulated PostScript (see section 8.3.6
on page 8-9). The image can be color or grayscale.

Usage of the epsfig command

The style option epsf i g, which is based on the ps-

fi g macros of T.J. Darrdl as extended by S. Rahtz,
facilitates the inclusion of PostScript figures into TeX
documents. With the help of acompatible DV postpro-
cessor, PostScript figures are automatically scaled and
positioned on the page, and the proper amount of spaceis
reserved. Custom characters such as “e” and “@®" may
be created and used fredly throughout adocument, or fig-
ures can be presented as traditional broken-out displays
(seefigs. 6.3,6.4).

arLir

i) St

Figure 6.3: Encapsulated PostScript example 1

Blueberry

Apple Vanilla Cream

Boston Cream

Figure 6.4: Encapsulated PostScript example 2

To include Encapsulated PostScript pictures with
dvi ps the style option epsf i g must be specified as
follows:

\ docunentstyle[epsfig,...1{...}

The command \ epsfi g is then defined with the fol-
lowing parameters (giveninoneline!):

\epsfig{fil e=fn, hei ght =ht, Wi dt h=wd,
bbl | x=blx, bbl | y=bly, bbur x=brx, bbur y=bry}

file The file name of the Encapsulated
PostScriptfile.

Aliasfor fil e=, i.e. the file name of the
Encapsulated PostScript figure.

The desired height of the picture (in any
of the accepted TeX units). If this param-
eter is not specified, then the picture will be
printed withits“natural” height, i.e. the one
specified on the BoundingBox lineinsidethe
PostScript file. When a width is specified
(see below) and no height, thelatter isscaled
in the same proportion as the width.

The desired width of the picture (in any of
the accepted TEX units). If this parameter is

figure

hei ght

wi dt h
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not specified, the picturewill be printed with
its “natural” width, i.e. the one specified on
the BoundingBox lineinside the PostScript
file. When a height is specified (see above)
and no width, the latter is scaled in the same
proportion as the height.

The following optional parameters (see dis-
cussion of bounding box in paragraph 6.1.9
What is a bounding box on page 6-7 and be-
low) should be givenin pt :

The x-coordinate of the lower left hand cor-
ner of the BoundingBox of the PostScript
picture.

The y-coordinate of the lower left hand cor-
ner of the BoundingBox of the PostScript
picture.

The x-coordinate of the upper right
hand corner of the BoundingBox of the
PostScript picture.

The y-coordinate of the upper right
hand corner of the BoundingBox of the
PostScript picture.

bbl I x

bbl 'y

bbur x

bbury

When the BoundingBox parameters are specified on the
epsfi g command, then theonesinside the PostScript
file are ignored. This facility is particularly useful
if the BoundingBox parameters are absent from the
PostScript file or are wrong.

By specifying BoundingBox parameters you can cut out
apart of agiven postscript picture. An easy way to spec-
ify the appropriate coordinatesis to view the . eps file
withghost vi ewand read the coordinates of the cursor
in the upper |eft corner of theghost vi ewwindow.

The \ epsfi g macro is (unfortunately) sensitive to
whitespace, and will be confused by any extra spaces
or newlinesin itsargument!

Simplefigures

The code bel ow shows the simplest way of how one can
include an Encapsulated PostScript filewith \ eps-

fig.

\ docunentstyl e[epsfig]{article}
\ begi n{ docunent }

sonme text
\epsfig{file=input-file}

some nore text
\ end{ docunent }

Herei nput - fi | e is the name of a PostScript file.
epsfi g will automatically position the figure at the
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current point on the page, and reserve the proper amount
of spacein TeX so asto avoid blocking any other objects
on the page.

Asamorereadlistic example let usinclude a EPS picture
(e.g. generated with PAW) and specify thedesired width
on the output page (if we do not specify any dimensions,
the“natura” dimensionsof the picturearetaken, asread
onthe Boundi ngBox linein thefile, corresponding to
the size shown when the picture is printed separately
on a PostScript printer). The upper edge of the pic-
ture will be located at the point where the command
epsfi g isissued. The graphic will be scaled to the
desired width (or height), but it will be scaled by the
same factor horizontally and vertically (if only one of
the parameters hei ght or wi dt h are specified). The
actual commands typed are given below (the epsfi g
macro must be writtenin one linel).

\ begi n{figure}

\ begi n{center}

\ mbox{\ epsfig{file=../eps/tac2di meps,
wi dt h=\'1i new dt h}}

\end{center}

\caption{A single centered figure}

\ I abel {fig:sinpl e}

\end{fi gure}

Figure 6.5 shows the resulting picture, with width of
the picture equal to the current linewidth. The width
(or height) can be given also in cm or any other vaid
TeX length unit. 1t is centered by putting it in an nbox,
whichisitsef inacent er environment.

Draft figures and Silent mode

Normally, epsf i g will print advisory messages to re-
mind you that it isincluding figures as TeX processes a
document. This behavior can be disabled with\ pssi -
| ent and re-enabled with\ psnoi sy.

Some PostScript figures can take quite a long time to
transmit totheprinter and print; for thesefiguresa“ draft”
mode is available to speed printing of draft versions of
thedocument. A figure printedindraft modewill appear
asabox withthename of thefigurefile (Figure6.6). The
macro \ psdr af t will switch into draft mode, and all
subsequent epsf i g macros will produce draft figures
until reaching themacro\ psf ul | , which switches out
of draft mode. No \ speci al commands are used in
draft mode, so adraft document can be previewed using
any DVI driver.
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240 4"
200 4=

160

120 4"

Figure 6.5: A single centered figure

Distorting afigure Users who want to obtain special
effects by distorting a figure can specify both param-
eters to the \ epsf i g macro, where both dimensions
hei ght and wi dt h are taken literally, thus making
disproportionate scaling possible. (seefigure 6.7).

Colourfull TEX

With the help of the PostScriptdriver dvi ps,itiseasy
to produce colorful slides and include colored pictures
into your text. To use the color option, you have to
include the document substyle option dpscol or into
your IATEX document or input dpscol or . t ex into
your TpX document.

After having processed your document in the usual
way (I atex, dvips) you can view it with the
ghost vi ew previewer or print it on the psteka color
printer in the 1/0 room (see section 4.4 on page 4-6 for
detailsand alist of actud printers).

A set of macros is available to use colors for the back-
ground and foreground text:

The first macro lets the user specify the background
color for the document. It sets the background color
for the current page and all succeeding pages, unless
changed by another command of this type. To change
the background color back to the default, issue

\ backgr ound{ Wi t e}
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../l eps/tac2di m eps

Figure 6.6: The same figure as 6.5, but in draft mode

There are two types of text color commands. The first
isintheform\ Col or Name (notethe uppercase for the
color name). Itis caled aloca color command since
it takes one argument enclosed in brackets. It writes
the contents of its argument in the selected color. This
should be used for local or nested color changes, sinceit
restoresthe original color state when it completes. The
second type of color command isin the form\ t ext -

Col or Nane. Thisusesthe same naming convention as
before. Itiscaled aglobal color command sinceit takes
no arguments and simply sets the color at this point.

Asanexample, towritethispeaceof textinJungleGreen,
use the following command:

\Jungl eGreen{wite this peace of
text in Jungl eG een}

In table 6.1 the list of predefined colors is shown. |f
you want to define your own colors, look into the
style file fusr/ 1 ocal /i b/tex/inputs/dps-
col or.sty.

6.1.10 Other Stylefiles

This section describes how to use some selected
TeXstylefiles.  For more information about this and
other styles see also TeX on Cern by M. Goossens
and A. Samarin [4] or see WWW-page (URL:

http://ww. gsi.de/ conmputing/ TeX/ TeXHome. ht m ).
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\ GreenYel | ow
\ ol denr od

\ Apri cot

\ Mel on

\ Orange
\Bittersweet
\ Mahogany

\ Bri ckRed

\ OrangeRed
\W I dStrawberry
\ Car nat i onPi nk
\ Vi ol et Red

\ Mul berry

\ Fuchsi a
\Thistle

\ Dar kOr chi d

\ Pl um

\ Royal Pur pl e
\ Periwi nkle

\ Cor nf | ower Bl ue
\ NavyBI ue

\ Bl ue

\ Cyan

\ SkyBl ue

\ Teal Bl ue

\ Bl ueGeen

\ Jungl eGr een
\Green

\ Pi neGeen

\ Yel | owGr een
\diveGeen

\ Sepi a

\ Tan

\ Bl ack

\ Yel | ow

\ Dandel i on

\ Peach

\ Yel | owOr ange
\ Bur nt Or ange
\ RedOr ange

\ Mar oon

\ Red

\ Rubi neRed

\ Sal nmon

\ Magent a

\ Rhodani ne

\ RedVi ol et

\ Lavender
\Orchid

\ Purple

\ Vi ol et

\ Bl ueVi ol et

\ Cadet Bl ue

\' M dni ght Bl ue
\ Royal Bl ue

\ Cerul ean

\ ProcessBl ue
\ Tur quoi se

\ Aquanari ne
\ Erer al d

\ SeaGr een

\ For est Green
\ Li mreG een

\ Spri ngGreen
\ RawSi enna

\ Br own

\ Gray

\Wite

Table 6.1: List of predefined colors for use with dps-

col or
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\ begi n{center}
\ nbox{ %
\epsfig{file=rosette. eps,
, hei ght =20mm wi dt h=6nm}

\epsfig{file=rosette. eps,

hei ght =20mm}
\epsfig{file=rosette. eps,

hei ght =20mm wi dt h=35mm}

}% end of \mbox
\end{center}

Figure 6.7: Distorting a picturewith epsfi g

gsifoil sty

If you want to create foils with the GSI-Logo then you
can use the minor stylegsi f oi | .
There are 5 specia commands available:

\Trtitle{ } title of thelecture
\Tran{ } title of thefoil
\Stitle{ } sectiontitle

\Tr newpage

\Example{ } Examples
In the introduction you have a so to define:
\author{ }

An example of thisstylefileyou can find in
/usr/local/lib/tex/sanpl es/sanplefoil.tex.

name of the author.

gsibrief.sty

The documentstyle gsi bri ef is helpful to create an
official GSl-letter with or without GSI-Logo.

You find an example of thisstylefilein
/usr/local/lib/tex/sanples/gsibrief.tex.

gsirep.sty

The documentstyle option gsi r ep creates the layout
for the scientific report of GSI.

Thismeans. DINA 4, twocolumn, titel, author, helvetica
postscript-font.
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Bl Visualization Software

~4

/

Visualization Software

e Subroutine Libraries:
— Plot10
DISSPLA
UNIRAS
-GL
NAG Graphics Lib.
o Turnkey Systems
AntoCAD
— PAW
— Mathematica
— UNIRAS
- PV Wave
NCSA Tools
IDL

e Application Builders:
AVS
apE
Khoros

— Data Explorer

Data Fxplorer-1

Peter Malzacher

Figure6.8: Examplel-gsifoil.sty

To useit write

\docunent styl e[gsirep] {article}.

The first command after \begi n{docunent } should
be\naketitle\small.

fancyheadings.sty

The documentstyle option f ancyheadi ngs allows
you to customize your page headers and footers in an
easy way. To use thisoption in your document you must
include

\docunent styl e[ fancyheadi ngs, ...]{...},
and issuethe\ pagest yl e{f ancy} command.

You can define:

three-part headers and footers,

rulesin header and footer,

headers and footerswider than\ t ext wi dt h,

o multiline headers and footers,
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E 5 l[ GESELLSCHAFT FUR SCHWERIONENFORSCHUNG DARMSTADT
MATTHIAS FEYERABEND  BENUTZERBERATUNG

fo. e Schwe

sicnenforschung - Portfach 11 05 52 - 64220 Dasmstadt

Prof. Dummbach
Auf dem Holzweg 80a
3090 Erbarmstadt

1. Januar 2000
MF /zi

Licher Ben,

wie ich hére. gibt es Probleme mit Alka-Seltzer Tabletten. Da jedes Alka-Seltzer Réllchen
exakt 25 Tabletten faBt und die Gebranchsanweisung ein “plop, plop, fizz. fizz” empfiehlt,
habe ich erfahren, daB sich bei Dir eine heachtliche Menge an Réllchen angesammelt hat,
in denen cine Tablette iibrig ist.

Ich beschaftige mich im Angenblick mit einem Forschungsprojekt zur Untersuchung der
Anwendungsmaoglichkeiten isolierter Analgesica. Falls dn so frenndlich warest, deine Alka-
Seltzer Sammlung unserem Projekt zu spenden, wire ich mehr als gliicklich, Dir Preprints
eventueller Progress Reports, die wir tiber dieses kritische Problem veréffentlichen sollten,
zuzusenden.

Mit freundlichen Griifien
(Matthias Feyerabend)

Kopie: B. Trinker
Sch. Luck

Anlage: Alka Seltzer
Div.

P.S. Falls gewiinscht, kénnte ich iiberpriifen, ob Deine Spende und die notwendigen Essen
sich von der Steuer abzichen lassen aufgrund unserer Forschungsarbeit.

Figure6.9: Example2-gsi bri ef. sty

¢ separate headersand footersfor separate evenand odd
pages,

o separate headers and footers for chapter pages.

An example of thisstylefileyou can find in
/usr/local/lib/tex/sanpl es/sanpl efancy.tex.

cernmins.sty

You haveto usethedocumentstylecer nii ns for mak-
ing minutes of a meeting e.g.. There are 3 new com-
mands defined:
\Titlef ...}
\Stitle{ ...}

\Those{ ..}{ ...}

Titlefor putting at top of front page
Secondary title for putting as run-
ning head

First parameter text in front, then
contents

An example of thisstylefileyou can find in
/usr/local/lib/tex/sanpl es/sanpl enins.tex.

6.1.11 IATEX2.—the new IATEX release

IATEX 2, hasbetter support for fonts, graphicsand colour.
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left centre right

e Subroutine Libraries:

— Plot 10

— DISSPLA

UNTRAS

- GL

— NAG Graphics Lib.
¢ Turnkey Systems

— AutoCad

— PAW

— Mathematics

left centre right

Figure 6.10: Example 3- f ancyheadi ngs. sty

UNIX Meeting

Present:: ...
Excused:: ...
Invited for specific points:: ...

1. Minutes of the last meeting
...
...

2. Matters arising from the minutes
...

Next meeting: Monday 20.10.93 at 13:00 Uhr

Recorder: ...

Figure6.11: Example4 - cer nni ns. sty

Processing documents with IATEX2,

Documents written for IATEX 2.09 will till be read by
IATEX2..  Any such document is run in IATEX 2.09
compatibility mode. Unfortunately, compatibility mode
comes with a price: it can run up to 50% Slower than
IATEX 2.09 did. If you want to run your document in
thefaster native mode, you shouldtry replacing theline:
Unfortunately, thiswill not always work, because some
IATEX 2.09 packages will only work in IATEX 2. compat-
ibility mode. You should find out if thereis a IATEX2,
version of the package available.

Chapter 6. Text processing

\docurent cl ass[ <opt i ons>] {<cl ass>}
\usepackage{<packages>}

Further information

IATEX: A Document Preparation System, Ledie Lam-
port, [11]

The IATX Companion, Goossens, Mittelbach and
Samarin, [17]

\docurent st yl e[ <opti ons>, <packages>] {<cl ass>}

with:



Chapter 7: Program Development
7.1 Overview

This chapter introduces program devel opment tools un-
der UNIX with simple examples. Its focus is on com-
mands and command optionswhich work on most UNIX
systems at GSl, rather than on the differences.

7.2 Compiling and linking a program

To create an executable program, you compile a source
file containingamain program. For example, to compile
a C program named hel | 0. ¢ use:

$ cc hello.c

If no errors occur, the compiler creates an executable
filenameda. out inthecurrent workingdirectory. This
processisessentially thesamefor most UNIX compilers.
For instance, to compile and run a FORTRAN program
usel

$ 77 hello.f
$ a.out

If your source is divided among separate files, smply
specify al files in the compile command:

$ cc main.c funcl.c ... funcn.c

The - 0 name option causes the compiler to name the
output file name instead of a. out . For example, to
compilea C program hel | 0. ¢ and name the resulting
executable hel | o use:

$ cc -0 hello hello.c

The - ¢ option suppresses thelink-edit phase. The com-
piler generates an object file with the extension (. o) for
each input file and not the a. out file. Thisis useful
when compiling source files that contain only subpro-
grams, which can be linked | ater with other object files.
The resulting object files can then be specified on the
compiler command line:

$ cc -c func.c
$ cc main.c func.o

Notice that you need not call the linker. This is done
by the compiler. If you have alot of different object
files you can create an archive library to store them.
The command ar isused to create and manage archive
libraries. Itssyntax is:

ar keysarchive[obj_files]

The most important keys are r to replace or add mod-
ulestothe archiveand t to display atable of contents.
The archive is a name composed of | i bname. a. For
exampl e the command sequence:

$ cc -c funcl.c
$ cc -c func2.c
$ cc -c func3.c
$ ar r libny.a funcl.o func2.0 func3.o

compilesfuncl. c,func2. c,f unc3. ¢ and addsthe
object files into the archive | i brry. a. Libraries are
specified on the compile commands with the - | name
option, where name is the part of the library name fol-
lowingl i b. By default thecompiler searchesthe/ | i b
andthe/ usr /i b directory for libraries. It ispossible
to specify additional directories to the search path with
the- L libpath option. For example:

$ cc -lnmy -L/u/peter/lib main.c

looks in the directories / u/ peter/1ib, /1ib and
fusr/local/libinthatorderforli bry. a. There
are three more important genera available compile op-
tions:

-1 incl udepath
-0 optimizeflag
-g debug flag

All options described until now work at least with the
following compilers:

path for user includes

e C
— cc dl flavors
¢ FORTRAN

— 77 DEC, IBM RS/6000
—fort77 HP
— x| f IBM RS/6000

PL/lI compilers are currently available with AIX and
Ultrix. Some detailswill be described in afuturerelease
of thisdocument.

C++ compilers are adso available. Details will be de-
scribed in afuturerdease of thisdocument.

7-1



7-2

7.3 Correctingerrorsin aprogram

If your program does not execute properly, you have to
use a debugger to locate and correct problems. The old
fashioned UNIX debugger adb isavailableon most sys-
tems, but it is highly recommended to use the symbolic
debugger of your UNIX flavor.

DEC dxdb

HP xdb

IBM  dbx

IBM  xde (X1linterface to dbx)

Before invoking a symbolic debugger you should re-
compile your program with the - g option and without
any optimization - Oflags. This ensures that necessary
debugging information is incorporated into the object
code. The debuggershave many commandsfor viewing
and manipulating programs. You can:

o Control execution with single step execution or the
use of breakpoints.

e Look at datavalues.
o Look at the contents of your source files.

o Look at the execution stack.

A sample of simplecommandsfor the HPxdb debugger
are;

Command Description

r Run the program

b 82 Set abreakpoint at line 82

c Continuerunninguntil the next
breakpoint

S Single step through the next
source line

S Step over afunction or subrou-
tine

t Print a trace of the current ex-
ecution stack

Y View awindow of lines

/ string Search forward in the source
for occurence of string

?string Search backward in the source
for occurence of string

p abc Print thevalue of variableabc

p abc = 2.2 Assign anew valuetoabc

p buffer\ 10d Print the first 10 elements of

array buffer in decimal format
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D “sourcedir” Add directory source dir tothe
list of directories to search for
sources (default: current direc-
tory)

q Quit the debugger

On DEC and IBM workstations you see the available
optionsviathe X11 interface.

7.4 Building and Maintaininga Program

Under UNIX facilities are provided to help to control
changesand build aprogram from many sourcemodul es:

e Themake command buildsaprogram from source
modules. Sincethe make command compilesonly
those modules that were changed since the last
build, its use can reduce compilation time when
many source modules must be processed (see be-
low and reference [15]).

¢ The Source CodeControl System (SCCS) isaset of
UNIX commands that enable you to maintain sep-
arate versions of a program without storing com-
plete copies of each version. Beside the reduction
of storage requirements the use of SCCS can help
in tracking the development of a project that re-
quires keeping many versions of large programs.
For more information consult the manuals.

There are two GNU tools which can be used instead
of the SCCS: the Revision Control System (RCS) and
the Concurrent Version System (CVS). If you develop
programs in CERN software environment you should
consider crez (see section 9.2.3 on page 9-6) as code
management system.

74.1 make

The basic operation of make is to update a target file.
By ensuring that all of the files on which it depends
exist and are up to date, nake creates the target if it
has not been modified since its dependentswere. It uses
information from a description file named makefi | e
or Makef i | e, last-modified times from the file system
and some built-inrules.

To illustrate, consider a simple example: A program
named pr og ismadeby compiling andlinkingthreefiles
X.C,y.candz. cwiththelibrary | i bS. a. Thefiles
X. c andy. ¢ sharesomedeclarationsxy. h (thatisthey
have the line:. #i ncl ude "xy. h"). The following
makef i | e describesthese dependencies:
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prog : X.0Yy.0 z.0
CC X.0 y.0 z.0 -1S -0 prog
X. 0 X.C Xy.h
CC -C X.C
y. 0 y.C Xy.h
ccC -c y.cC
z.0 z.cC
cCcC -C z.cC

The first line says that pr og depends on three object
files. Once these object files are current, the second
line describes how to link them to create pr og. Itis
important that such an command line starts with atab (
) sign. If x. o isnot up to date the third line says
that it depends on x. ¢ and xy. h and so on. If none
of the source or object files had changed since the last
time pr og was made, al of the files would be current,
and the command make would just announce this fact
and stop. If, however, the xy. h file had been edited,
X. ¢ andy. ¢ would be recompiled, and then the pr og
would be created.

If no target name is given, the first target mentioned
in the makefi | e is created. Otherwise the specified
targets are made:

$ make x.o0

would recompile x. o if x. ¢ or xy. h had changed.
make has a simple macro mechanism. Macros are de-
fined by lines with embedded equa signs. A macro is
invoked by preceding the name by a dollar sign. Macro
names longer than one character must be parenthesi zed.

CC = cc
prog : X.0Yy.0 z.0
$(CC) x.0y.0z.0 -1S -0 prog
X. 0 X.C Xy.h
$(CO) -c x.c
y. 0 y.C Xy.h
$(cc) -c y.c
z.0 z.c
$(CO) -c z.c

In thisexample thefirst line definesthemacro $( CC) to
be cc, what isused in the compile steps. If you want to
useanother compiler you havetwo possibilities: You can
edit that line, or macro definitionson the command line
override definitionsin the makef i | e. The command
make CC=gcc uses the GNU C compiler instead of
cc.

To conclude the structure of an description file:
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o make ignoresblank lines,

o characters from a number (#) sign to the end of a
line are comments,

¢ linescontaining an equa (=) sign define macros,
¢ linescontainingacolon (:) are dependency lines,

e lines beginning with a tab ( ) sign are com-
mand lines.

The most important flag of the make command is; - n
no execute mode (print commands, but do not execute
them).

make is most useful for medium-sized programming
projects, so the typical cycle of program development
operations becomes:

think — edit — make — test ...
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8.1 Mathematical packages

There are two interactive systems to meet your needs in
scientific computationsfrom symbolicsto numericsand

graphics:

¢ Mathematicathreelicensesto beused on rzhp9a/b
and clri6a,

o AXIOM onelicense on rzri6f.
You can use both systems as:
e A numerical and symbolic calculator.

o A visualization system for functions and data

A programming language.

A modeling and data analysis environment.

Mathematicaiswidely used. There are user contributed
packages from all fields of science. AXIOM is the
newest of al symbolic packages. The advantages of
AXIOM are:

e The HyperDoc system, offering on-line help, ex-
amples, tutorialsand reference material.

e A variety of data structures not available in other
systems.

A reference manual for each system [16] and [7] isavail-
able at the help desk (Benutzerberatung).

8.1.1 Mathematica

To start Mathematica simply type mat h, to browse the
M athemati ca hypertext documentation type mat hbook
and click to the desired topics.

$ math

Mat henatica 2.1 for HP 9000 RI SC

Copyri ght 1988-92 Wl fram Research,
- Mtif graphics initialized --

In[1] := Plot3D[ Sin[x y], {x,0,Pi }, {y, 0, Pi }]

Qut[ 1] = - SurfaceG aphi cs-

In[2]:= PSPrint[%

Qut[2] = -SurfaceG aphi cs-

In[3]:= Display["!psfix > test.ps", %

Qut[3] = - SurfaceG aphi cs-

In[3]:= Quit

$

I nc.

Figure 8.1 is the result of the Pl ot 3D command. In
this example you see two possibilities to plot out of
Mathematica. The PSPri nt command sends a plot
to the default printer (psad). The Di spl ay command
creates a PostScript file,

Figure 8.1: Mathematica display

812 AXIOM

To stat AXIOM on rzri6f you have to add
$AXI OM bi n to your PATH and to type axi om In
figure 8.2 you see the top level of the AXIOM hyper-
documentation. It is easy to explore the features of
AXIOM by clicking on theitemsin bold font.

8.2 Mathematical Libraries

821 NAG FORTRAN Library

The NAG FORTRAN Library is available on the
RS/6000 and HP cluster. It is a collection of highly
efficient numerical and statistical algorithms. |mportant
areas are;

e complex arithmetic
e zeros of polynomials

8-1
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EXIT HELP I

This is the top level of HyperDoc, To select an item, move the

HyperDoc

cursor with the mouse to a word in this font then click a mouse

button, For an introduction to HyperDoc, click on HELP,

What would you like to do?

M Bagic Commands  Solve problems by filling in templates.

HATopics Learn how to use Axiom, by topic,

B Brouse Browse through the Axiom library.

B Exanples See examples of use of the library,
E Reference Scan on-line documentation on Axiom.
E Settings Axiom system commands and variables,
B Hyperlloc Write your own HyperDoc,

Figure 8.2: AXIOM hyperdoc entry panel

¢ roots of transcendental equations

e summation of series

e quadrature

o ordinary differentia equations

o partial differential equations

e numericd differentiation

e integra equations

e interpolation

e curve and surface fitting

e minimizing or maximizing a function
e matrix operations

o eigenvaues and eigenvectors

e determinants

e simultaneous linear equations

o orthogonalisation

o linear algebra support routines (BLAYS)
o linear equations (LAPACK)

o simplecalculations on statistical data
e correlation and regression analysis

e multivariant methods

¢ anaysisof variance

¢ random number generators

e univariant estimation

e nonparametric statistics

e contingency table analysis

e survivd analysis

o timeseriesanadysis

e operationsresearch

e sorting

e approximations of specia functions

A user may link to the NAG Fortran Library in the
following manner: f77 driver.f -1nag where
driver.f is the user’'s application program. If a user
wishes to link to the AIX supplied Basic Linear Al-
gebra Subprograms (BLAYS) library and/or the IBM En-
gineering and Scientific Library (ESSL), instead of the
NAG BLAS, this can be donein the following manner:
f77 driver.f -lessl -Iblas -1nag

The AIX supplied BLAS Library and/or IBM ESSL
should be specified before the NAG Fortran Library.
The following machine-readable information files pro-
vided by NAG are in /usr/local/doc/nag:

unUsers’ Note.
essint Essentia Introduction to the NAG
Fortran Library.
summary abrief summary of the routines.

Additional help:

e The complete set of printed manuas may be
browsed in the user support room 2.244.

e The On-line Information, a key-word-driven guid-
ance viathe command 'naghel p’.

e The command 'nagt est nagpr og’ copies an
example driver for "nagprog’ to the current direc-
tory, compiles, linksand runsit.

e The NAG entry of the GSI| WWW page.

| Example of naghelp

naghel p

HELP Version 2.0100

HELP Portability Interface Version 1.0100

Scope: NAG

Pl ease type one of the follow ng:

SPEC - for subroutine specifications
(and list of routines)

STATS - for advice on statisti-

cal subroutines

GRAPHI CS - for advice on the NAG G aph-

ics Library

NUMERIC - for advice on all

cal subroutines

CONTENTS - for the contents of the NAG library

ot her nuneri -

NEWS - for newroutines in this Mark, etc
PRODUCTS - for other NAG products
LOCAL - for information about us-
ing NAG at your site
GUI DE - for a guide to the NAG dat abase
NOTES - for notes on this scope
Type a response or .Qto quit, .Hfor help
Response? nuneric
Scope: NAG Nunerical Advice
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Type one of the follow ng nenu itens or Chap-
ter nanes:

C - non-linear equa-

tions, fast Fourier transforms,
etc (Chapters €02, (05, CO06)

D - integration, differential equations,
differentiation, integral equations
(Chapters D01, D02, D03, D04, DO5)

E - interpolation, curve and sur-

face fitting,
optim zation (Chap-
ters EO1, EO02, EO04)

F - linear al gebra (Chap-
ters FO1, F02, F03, F04, FO5,

F06, FO7) and its term nol -
ogy (type TERM
S - special functions (Chapter S)
M SC - conplex arithnetic, opera-

tions research,
sorting, error trapping, constants,
i nner products, utilities (Chap-
ters A02,
H, M1, P01, X01, X02, X03, X04, XO05)
GUIDE - for a guide to the NAG dat abase
NOTES - for notes on this scope

Type a response or
Response? d
Type one of the follow ng:

.Qto quit, .Hfor help

D01 - for quadrature (nunerical integration)
D02 - for ordinary differential equations
D03 - for partial differential equations
D04 - for nunerical differentiation
D05 - for integral equations
Type a response or .Qto quit, .Hfor help
... Response? d03
PARTI AL DI FFERENTI AL EQUATI ONS
Type:
ALL - for all information
GEN - for general information
ELL - for elliptic equations
PAR - for parabolic equations
HYP - for hyperbolic equations
Type a response or .Qto quit, .Hfor help

... Response? el |l
The routine DO3EAF sol ves Lapl ace’s equa-
tion by an

integral equation nethod in an arbi-
trary donain,

per haps contai ni ng hol es.
ary conditions

may be of Dirichlet,

The bound-
Neurmann or m xed type.

The rou-

tine DO3FAF sol ves the Hel mholtz equation
over a 3-di nensional cuboid region by a fast
Fourier transformnethod, and is efficient on
vect or nachi nes.

There are six general
tines for elliptic

pur pose rou-

Chapter 8. Applicationsand Utilities

partial differential equations:

DO3EDF - solves |linear equations gener-
ated by a

seven-point finite-

scheme

for an ellip-

and its boundary

condi tions defined on a rectan-

di fference

tic P.D.E

gle, by

a nultigrid nethod due to Wesseling
DO3EEF - discretises an ellip-
tic P.D.E. and its
boundary conditions defined on a
rectangl e using a seven-point
finite-
schenme. DO3EDF may
then be called to solve the |inear
equati ons generated
DO3EBF - solves |linear equations gener-
ated by a

di fference

2-di nensional five-point finite-
di fference
scheme by Stone’s strongly inplicit

procedure (SIP)

Pause: press RE-
TURN for nore or type .Qto quit,
2.9
| |
| Example of nagtest |
$ nagtest d03eef
xIf -lInag -L/usr/local/lib dO3eefe.f
**  main === End of Conpilation 1 ===
** pdef === End of Conpilation 2 ===
** bndy === End of Conpilation 3 ===
** fexact === End of Conpilation 4 ===
1501-510 Conpil ati on success-
ful for file dO3eefe.f.

time a.out
DO3EEF Exanpl e Program Results

** The |inear equations were not diagonally
domi nat ed
** ABNORMAL EXI T from NAG Li brary rou-
ti ne DO3EEF:
IFAIL = 6
** NAG soft failure -

control returned

Exact sol ution above conputed sol ution

1/3 1 2 3 4 5 6
9 . 000 . 105 . 208 . 308 . 403 492
9 . 000 . 105 . 208 . 308 . 403 492
1 . 000 . 000 . 000 . 000 . 000 000
1 -.004 -.004 -.003 -.003 -.002 -
. 001
Nunber of Iterations = 10
RVS Error = 2.89D- 03
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Exact sol ution above conputed sol ution

1/3 1 2 3 4 5
9 . 000 . 105 . 208 . 308 . 403
9 . 000 . 105 . 208 . 308 . 403
1 . 000 . 000 . 000 . 000 . 000
1 -.018 -.018 -.017 -.015 -.013 -
. 009
Nunmber of Iterations = 4
RVS Error = 1.21D- 02
STOP

real OnD. 32s
user 0OnD. 02s
sys OnD. 01s
$

822 TheESSL Library

The Engineering and Scientific Subroutine Library
(ESSL) isaset of high performance mathematical sub-
routines, which can be used with FORTRAN, PL/1, C
and assembler. ESSL is specialy tuned for the IBM RS
6000. It includes subroutinesfor:

o Linear agebra subprograms

o Matrix operations

e Eigensystem andysis

e Fourier transforms, convolutions/correlations, and
related computations

e Sorting and searching

e Interpolation

e Numerica quadrature

¢ Random number generation

To access ESSL, you can use for example
f77 -0O -1essl xyz.f wherexyzfisthe name of
your FORTRAN program. You should use the ESSL if
you want highest performance on aRS/6000, but remem-
ber that itisan IBM only library. Online documentation
for the ESSL isavailable via BookManager.

823 LAPACK

LAPACK isapublic domain package for linear algebra
of dense systems. It isincluded inthe NAG FORTRAN
library. To use it simply link to that library. If you
need the source code of LAPACK, contact P. Malzacher
(551).

8.3 Graphical Tools

6 Graphicsisused as an essential link between human and
492 computer. Visualization of data allows to extract infor-
. 492 mation much better rather than interpreting raw num-

bers. Consequently thereis a growing demand for high
performance graphical tools.

. 000 The easiest way to create graphicsimages isto use com-

plete graphics packages. There are two types of pack-
ages available: graphics interpreters with commands
and procedures, or menu driven systems. GSl offers
both types of systems: IDL as one of the best examples
for graphics interpreters and the IBM Data Explorer as
an AVS like system.

To alow for a free interchange of graphica informa-
tion between different UNIX-platforms, we support stan-
dardized graphical toolsand a set of conversion routines
to transform from and to different formats of graphical
output, which are also introduced in the following.

8.3.1 Interactive Graphicswith IDL

IDL, Interactive Data analysis Language, is a complete
package for the interactive reduction, analysis, and vi-
sualization of scientific data and images. Optimized for
the workstation environment, IDL integrates a respon-
sivearray oriented languagewith numerousdataanaysis
methods and an extensive variety of two and three di-
mensional displaysinto a powerful tool for researchers.

IDL supportsan extensive dataimport capability, publi-
cation quality hard copy output, and user-defined Motif
graphical user interfaces.

Users can create complex visualizationsin hoursinstead
of weekswiththeaid of IDL'shighleve capabilitiesand
interactive environment.

IDL is useful in physics, astronomy, image and sig-
nal processing, mapping, medical imaging, statistics,
and other technical disciplinesrequiring visualization of
large amounts of data

This version supports the following systems (besides
others):

- IBM 6000: AIX 3.2.

- HP 9000 Series 700: HP-UX 9.01.

- Risc Ultrix: Ultrix 4.2.

- DEC ALPHA: OSF11.2.

-VMS: [ALPHA] OpenVMS AXP 15.

-VMS: [VAX] VMS5.1 and up.

- Apple Macintosh computers running System 7

- DOS based personal computers running Microsoft
Windows 3.1 or later
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At GSl the newest version 3.5 (Nov. 23, 1993) is cur-
rently available on the IBM workstations (30 days trial
version). In 1994 we will offer IDL on all GS| worksta-
tions and on VAX computers, too. The PC tria version
isinstalled at the’ Benutzerberatung’.

After starting IDL (currently with | DL in uppercase |et-
ters) you get online help with the ? command. You aso
may start different demos: with. run deno you will
see a demo showing commands and the associated im-
age output. With xdeno awindow oriented demo with
an IDL tour and some specid applicationsare available.
IDL is a command language with a large amount of
builtin or user written procedures and functions; in ad-
dition the user may develop his or her own procedures
and functions. You have to get used with the commajust
after the command name, e.g.

| |
PRINT, 3*5
| |

But besidesthisitisvery simpleto create nice plotswith
only afew commands, e.g.

| example |

a = FI NDGEN( 100)

PLOT, sin(a/5) / exp(al/50)
| |

Output will be generated for the X terminal and for files
in the PostScript format.

A more complex image 8.3 was created with the follow-
ing commands:

| more complex example |

a = Fl NDGEN( 100) define an array 0 .. 99
b = sin(a/5) / exp(al50) danped si ne wave
LOADCT, O | oad B&W col or table

imge, wire frame + contour

SHOWB, b#FI NDGEN( 50)

There isan interface to IBM’s Data Explorer under de-
vel opment to tap the potential of both powerful scientific
computing packages.

8.3.2 Handling of Image Files

In order to support modification of pixel data and con-
version from and to different image file standards the
following tools are made available.
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Figure8.3: IDL display

University of Utah Raster Toolkit, URT

The Utah Raster Toolkit isacollection of programs and
C routines for dedling with raster images commonly
encountered in computer graphics. A deviceand system
independent imageformat storesimagesand information
about them. Called the RLE format, it uses run length
encoding to reduce storage space for most images.

The programs (tools) currently included in the toolkit
are listed below, together with a short description of
each one. Most of the tools read one or moreinput RLE
files and produce an output RLE file. Some generate
RLE files from other information, and some read RLE
filesand produce output of adifferent form. For genera
information on available tools use

nman urt

For specific information on a chosen command and pa-
rameter list type e.g.

nman applymap
urt - overview of the Utah Raster Toolkit

appl ymap Apply color map to image data.
avg4 Simple 2x2 downsizing filter.

crop Cropimage.

fant Image scalelrotate with anti-aliasing.
get x11 Display using X11.

giftorle Convertgif filestoRLE.

grayt orl e Convert separate rgb filesto RLE.
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ncut Median cut color quantization.

nmer gechan Merge colors from multipleimages.
pyr mask Generate “pyramid” filter mask.

rawt or | e Convert various raw formatsto RLE.
repos Reposition animage.

r1 eCl ock Drawsaclock face.

r 1 eaddcom Add commentsto an RLE file.

r 1 eaddeof Addan EOF codetoan RLE file.
rl ebg Generate a“background”.

r 1 ebox Find bounding box of animage.

rl econp Image composition.

rl edit her ditherimageto agiven colormap.
rieflip Flipanimageor rotateit 90.

r1 ehdr Printinfoabout an RLE file.

rl ehi st o Makeahistogram of an image.

rl el dmap Load anew colormap into afile.

r1 emandl Make aMandelbrot image.

rl enoi se Add noiseto animage.

rl epat ch Patch smaler imageson abig one.
rieprint Printal pixel valuesinimage.

r 1 equant Variance based color quantization.

rl escal e Generatea“gray scae’.

rl esel ect Selectimagesfroman RLEfile.

rl eset bg Setthebackground color of animagefile.
rl espi ff Simplecontrast enhancement.

ri esplice Splicetwo images horizontally or verti-
caly.

rlesplit Splitconcatenated imagesinto files.
rl eswap Swap or select color channels.

rletoascii
image.

Make a line-printer version of an RLE

rletogif Convert RLE imagestogi f format.
rletogray Convert RLEtoseparaterrr ggg bbb files.

rl et ops Convert RLEto (BW) PostScript.

rl et or aw Convert RLE to rgbrgb raw format.
rietotiff ConvetRLEtotiff 24 bitformat.
r 1 ezoom Scaleimage by sub- or super-sampling.
snmush Generic filtering.

t 08 24to 8 bit ordered dither color conversion.

t obw Color -> BW conversion.

unexp Convert “exp” format to normal colors.

unsl i ce Pastetogether “dlices’ into afull image.

An input file is almost always specified by mentioning
its name on the command line. Some commands, usu-
ally those which take an indefinite number of non-file
arguments (e.g., rleaddcom) require a -i flag to intro-
duce theinput file name. If theinput file name is absent
the tool will usually read from the standard input. An
input file name of “-” also signals that the input should
be taken from the standard input.

On Unix systems, there are two other specialy treated
file name forms. A file name starting with the character
"|"will be passed to sh to run as acommand. The output
from the command will be read by the tool. A file
whose name ends in “.Z” (and which does not begin
with a "|") will be decompressed by the conpr ess
program. Both of these options supply input to the tool
through a pipe. Consequently, certain programs (those
that must read their input twice) cannot take advantage
of these features. Thisis noted in the manua pages for
the affected commands.

Anoutputfileisamost always specified usingthe option
- o outfile. If the optionis missing, or if outfileis“-”,
then the output will be written to the standard outpui.

On Unix systems, the special file name formsabove may
also be used for output files. File names starting with >’
are taken as acommand to which thetool output will be
sent. If thefilename endsin“.Z”, then conpr ess will
be used to produce a compressed output file.

Several images may be concatenated together intoa sin-
glefile, and most of thetool swill properly processall the
images. Those that will not are noted in their respective
man pages.

Picture comments

Images stored in RLE form may have attached com-
ments. There are some comments that are interpreted,
created or manipulated by certain of the tools. In the
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list below, aword enclosed in <> isa place-holder for a
value. The <> do not appear in the actual comment.

i mge_gamma=<f| oat nunber >

Images are sometimes computed with a particular
“gamma’ value — that is, the pixel vaues in the image
arerelated to the actual intensity by a power law,

pizel_value = intensity'm9¢-94mma,

Some of the display programs, and the bui | dmap
function will look for this comment and auto-
maticaly build a “compensation table” to trans
form the pixel values back to true intensity values.
di spl ay_gama=<f| oat nunber>

The display_gammais just image_.gamma. That is, itis
the “gamma’ of the display for which the image was
computed. If an image_.gamma comment is not present,
but a display_gamma is, the displayed image will be
gamma corrected as above. The to8 program produces
a display_gamma comment.

col or map.l engt h=<i nt eger >

The length of the colormap stored in the RLE header
must be a power of two. However, the number of
useful entries in the colormap may be smaller than
this. This comment can be used to tell some of the
display programs (getx11, in particular) how many of
the colormap entries are used. The assumption is
that entries 0 colormap_lengthl are used. This com-
ment is produced by mcut, rlequant, and rledither.
i mge_title=<string>

This comment isused by getx11 to set the window title.
If present, the comment is used instead of the file name.
(No other programs currently pay attention to this com-
ment.) ThecommentsIMAGE_TITLE, title,and TITLE
are aso recognized, in that order. No programs produce
this comment.

Hl STORY=<stri ng>

All toolkit programs (with the exception of rleaddcom)
cregte or add to a HISTORY comment. Each tool ap-
pends alineto this comment that containsits command
line arguments and the time it was run. Thus, theimage
contains a history of all the things that were doneto it.
No programs interpret this comment.

exponenti al _dat a

This comment should be present in afile stored in “ex-
ponential” form. See unexp and float_to_exp for more
information. The unexp program expects to see this
comment.

8.3.3

To convert different image formats, besides URT the
command i nconv (AlX only) supports the following

Image Format Conversion
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formats:

gi f,hdf,icon,iff,mpnt, pbm pcx, pgm pi c,
pi ct, pi X, pnm ppm ps, ras, rgb, rla, rle,
rpbmrpgmrpnmrppmsynu,tif,x,xbmxwd.
image conversion is performed due to suffixes, for ex-
ample,

i nconv infile.gif outfile.ps

converts the gif-format file infile.gif to PostScript-
format file outfile.ps or aternatively

i nrconv -xwd a-psb
transformsthe inputfile named a from xwd format to the
output file named b in PostScript-format.

Under X-Windows, window images may be stored in a
dumpfile. Thetarget window isselected by mouseclick.
The keyboard bell isringing once at the beginning of the
dump and twice at the end, e.g, the commands:

xwd - out mywindow.xwd
i nrconv mywindow.xwd mywindow.rle
get x11 mywindow.rle

generate a X-window dump file named mywindow.xwd,
convert it to the RLE-format file mywindow.rle and
viewed once again.

A truncated subset of the functiondity of the com-
mands xwd and i nconv is available under HP-Unix
viaXt oPS. e.g. thecommand

Xt oPS +bor der mywindow.ps

generates a postscript-file named mywindow.ps exclud-
ing the image-borders of the window chosen.

834 PHIGS

PHIGS (Programmer’s Hierarchica Interactive Graph-
ics System ) is a programming interface (subroutine
package) used in the development of graphics appli-
cations. Itis based on the American Nationa Standards
Institute (ANSI) and International Standard Organiza-
tion (1SO) standard:

PHIGS isa graphics system that supportsthe definition,
modification, and display of hierarchicaly organized
graphics data. It provides graphics application devel-
opers with a significant amount of additional function
beyond the CORE and GKS-2D and GKS-3D systems.
The system adds new concepts to provide ainteractive,
three-dimensional system that enhances the design and
visualization process. The ability to organize graphic
primitivesinto hierarchical structures makesit possible
to edit, modify, and transform graphic entities.

Using over 300 high-level graphic functions, program-
mers can develop applicationsin various programming
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languages. 1SO-standard is defined for C and FOR-
TRANT77 binding. On the other hand, a subset of about
50 functions suffices in most application problems.

PHIGS offers aset of device-independent programming
tools, it decides whether to use local device processing
or to have your Central Processing Unit do the pro-
cessing for your less intelligent workstations. Identical
PHIGS functions are available on both mainframe and
standal one environments.

Followingisabrief summary of common termsand their
definitions:

Primitives Graphic objects are defined by a sequence
of elements, including output primitives, attributes,
and transformations. Basic output primitive ele-
ments include lines, markers, polygons, and text
definitions.

Attributes Attributes define the characteristics of an
output primitive. An attribute, for example, may
define the color of a polyline primitiveor size of a
polymarker primitive.

Structures The graphical primitives, attributes and
model transformationsare grouped together toform
structures. A structuremay be used to represent the
geometry of an object aswell asinformation regard-
ing the appearance of that object. Elements may be
insertedinto, or deleted from, structuresat any time,
in an operation called structure editing. This edit-
ing capability minimizes the need to redefine data
in order to modify it. Structures may be related
in anumber of ways including geometrically, hier-
archicaly, or characteristically, according to your
application needs.

Input PHIGS provides essential tools for application
interaction. Input devices operate synchronously
or asynchronously, relay information to the appli-
cation, which in turn responds by defining, editing,
or displaying the graphical data. PHIGS supports
six classes of input devices. These classes repre-
sent generic physical devices that differ from one
another by the type of datathey return to the appli-
cation. Input device classes include the following:

Locator, Stroke, Valuator, Choice, Pick, String.

Threemodesof interaction that allow youto request
and obtain datafrom alogical input device. In RE-
QUEST mode, your application prompts for input
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andthenwaitsuntil theoperator either entersthere-
guested input or performs abreak action which ter-
minatesinteraction. In SAMPLE mode, your appli-
cation obtainsthe current values of theinput device
by explicitly sampling it. Inthe EVENT mode, an
asynchronous environment is established between
your application and achosen device. Inthismode,
both your application and any corresponding device
operate independently of each other with the help
of acentralized input queue.

Workstations The term “workstation” refers to an ab-
straction of aphysical graphics device. It provides
the logica interface through which your applica
tion program controls physical devices.

PHIGS providesan environment that supportsmul-
tiple workstations. How your application interacts
with a particular workstation depends on the in-
teractive capabilities of that workstation and the
design of your application.

PHIGS supports three categories of workstations:
INPUT, OUTPUT, and OUTIN. The capabilitiesof
aworkstation determineits category. For example,
aworkstation such as a plotter may only be capable
of generating output. Still another, such asan inter-
active design station, may be capable of providing
both input and output.

Inquiry Functions Inquiry functions allow the appli-
cation programmer to access the program data con-
tained in statelists, descriptiontables, or structures.
They are useful for determining both error condi-
tions and device characteristics.

States The system state defines whether the graPHIGS

APl has been activated or deactivated, using the
Open graPHIGS or Close graPHIGS functions re-
spectively. No other functionscan be accessed until
the system is“open”.
The workstation state defines whether a worksta-
tion has been activated or deactivated, using the
Open Workstation or Close Workstation functions
respectively. The PHIGS structure display func-
tions can only be used if workstationis* open”.

The structure state defines whether PHIGS display
structureis“open” and ableto bemodified or closed
and unavailable for modification. A structure is



opened and closed with the Open Structure and
Close Structure subroutines. Graphics primitives
and attributes can only be created if the structure
stateis“open”.

Implementationsof PHIGS

I. AlIX

I SO-PHIGS subroutines are avail able as a subset of the
graPHIGS-IBM library version 2.2 which is available
under AlX on RISC6000 workstations and may be used
within C-, FORTRAN- and PLI-applications.

Example programs for the use of graPHIGS subroutines
are ingtaled in individual sub-directoriesin the direc-
tory:

[usr /| pp/graPH G5/
sanpl es/ gettingstarted

An interactive tutorial is also available and may be run
by just typing: gPt ut or

cc -o square -1gP square.c

compiles the file square.c and links with the graPHIGS
library yielding the executable square.

The GDF file standards are different for AIX and MVS.
The command

cvt gdf

transforms AIX standard to MV'S standard. This con-
verted file may be transferred via FTP to your MVS
userid and may be interpreted using TSO GDFIP.

For further information you can use the info-explorer
accessing the RAM-DISCS or use the graPHIGS IBM
subroutinereference version 2.2 directly.

Literature
IBM-graPHIGS
The graPHIGS Programming Interface,

o Subroutine Reference, version 2.2, SC33-8194-1

Understanding Concepts, version 2.2, SC33-8191-
1

Writing Applications, version 2.2, SC33-8192-1

Messages and Codes, version 2.2, SC33-8196-1

I SO PHIGS Implementation Reference,version 2.2,
SC33-8118-00
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Graphicsin General

e A Practical Introduction to PHIGS and PHIGS
PLUS by T.L.J. Howard, W.T. Hewitt, R.J. Hub-
bold, K.M. Wyrwas[6]

e Computer Graphics: Principles and Practice by
JD. Foley, A. van Dam, SK. Feiner, JF. Hughes

(3]

835 xv: Interactive Image Display for
the X Window System

XV isa X11 program that displays imagesinthegi f ,
jpeg (pg) ., tiff, pbm pgm ppm X11 bitmap
(xbm), Utah Raster Toolkit rl e, PDS/VICAR, Sun
Rasterfile, bnp, pcx, IRIS RGB, possibly PostScript,
and pmformats on workstations and terminals running
the X Window System, Version 11.

The documentation for xv is now distributed
only as a PostScript file and can be found in
/usr/ 1 ocal / doc/ graphi cs/ xvdocs. ps.

How xv works

You can either invoke xv with the name of an imagefile
or without any parameter. In the latter case, a default
startup pictureis displayed.

To invoke the command menu, place the mouse in the
graphicswindow of xv and press theright mouse button
(MB3).

The most important features are to load or save files
in a variety of formats (saves also Encapsulated
PostScript for printout or inclusion in other docu-
ments),to change the size of the image, perform various
operations on theimage including dithering, smoothing,
rotating or color editing. You can aso grab a win-
dow or an arbitrary rectangle of the screen and store it
later, but consider to use xpi ck (see section 8.3.6),
because of the compression algorithms used for the
latter program. As an example, a 462 x 427 pixe
image uses 1.2 MB as uncompressed Encapsulated
PostScriptfilewith xv, 74 kB ascompressed Encapsu-
lated PostScriptfilewith xv and 20 kB as compressed
Encapsulated PostScriptfilewith xpi ck.

8.3.6 xpick: Pick images from an X11-
screen

The program xpi ck lets you pick an image from a
window or arbitrary rectangle area of an X11-server and
writeitto afilein avariety of formats:
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xpick [-] [ file]

The format is defined by the extension in the file name.
Possible extensions are;

. ps A PostScript file with a compressed image.
Theimageiscentered, rotated and scal ed tofill
the maximum space on apage. Itisdisplayed
in color on viewers and printers that support
color Postscript, otherwise it is displayed as
grayscale.

An Encapsulated PostScript file with a
compressed image, keeping the origina di-
mensions and containing a BoundingBox
starting a (0, 0). It isintended for insertion
into a document.

Similar to . eps file, but a black and white
preview image is added to the file.

Graphics Interchange Format (gi f ). Usethis
format when you want to keep files or transfer
them to other computers. It isalso convenient
for visualizations, for example, with xv by
John Bradley.

pcx format for IBM PC.

pi ct format for Macintosh.

Portable PixMap format (ppm from the
PBM+ library by Jef Poskanzer.

The main difference between xpi ck and similar tools
for capturing screen images of an X11 servers, likexwd,
XV or Xt oPS are:

. eps

. epsi

. pcx
. pi ct
. ppm

o easy operation without the need of specifying many
parameters allows natural selection of the rectan-
gular areato be picked by either moving the mouse
over a window (only window contents, window
+ frame, pop-up windows) or dragging with Mbl
pressed.

o the compression scheme used for image encoding
in Postscript files: xpi ck uses the Lepmpel-Ziv
Welch (LZW) compression agorithms, thus pro-
ducing very compact files (4-5 timesless than files
produced with Run-Length encoding and 10-20
timeslessthan fil es produced without compression)

Almost all screen dumpsin thisUnix primer have been
produced with xpi ck ineps format.

How xpi ck works

The easiest way toinvoke xpi ck isjust to type

xpi ck

8-10

Youwill then be prompted to supply an output file name.

Alternatively, you can aso specify the file name on the
command line, e.g.

xpi ck exanpl . eps

When xpick isinvoked, the user seesablinking rectangle
surrounding the contents of the window in which the
mouse pointer is currently placed. If the mouse pointer
is placed on the Window Manager border of a window,
then the blinking rectangle will surround the window
together with the Window Manager border. To select
theimage inside the blinking rectangle it is sufficient to
click the left mouse button.

If an arbitrary rectangle is required, then hold down the
left mouse button (Mb1) to choose thefirst corner of the
perimeter and then drag the mouse to define the opposite
corner. The blinking rectangle will expand with the
movement of the mouse.

After the rectangle has been selected the user should
pressthe bar to pick theimage.

Options

- When — is in the parameter list, xpick picks an
image from the window under the mouse pointer.
This optionisintended to pick images from pop-
up menus, which are on the screen only when a
mouse button is pressed and disappear immedi-
ately after the buttonis rel eased.

8.4 Screendump on XScreens

For making an screendump there are severa possibil-
ities. In this chapter we will describe the three major
posibilities:

8.4.1 Theinteractiveway: xv

The eassiest way is, to use the interactiv pro-
gramm xv: After startup the xv programm by typ-
ing xv from the commandline xv will show the
startup image.  Pressing the third mousbutton the
xv Control pannel will start in a seperated window.
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Display | 24/8 Bit | Algorithms |

|3 isual Schnauzer

<

480%270 internal image. Got all 69 desired colors,

Normal | Dbl Size Aspect Bt = | =
irop | Maz Size | Half Size 403 Dith |
AutoCrep | Maxpect SetSize IntExpnd | Smocth % | 4

After pressing the Grab button you can do the screen-
dump in two different ways:

- pressing the first mousbutton in the desired window
will dump the whole window. Attention: overlapping
areas with the dumped windows will not be restored!

- pressing the middle mousebutton enables you to drag
arectangle area on the screen

After generating the screendump you could save thisto
severa fileformat by pressing the Save button in the xv
Control pannd.

8.4.2 Thecommandlineway: xwpick

The xwpick let’s make you the window dump from the
commandline. Siply typing xwpi ck will tell you what

to do:
| |

[kay@l ri 6a] / u/ kay> xwpi ck

**************************************************************

* XWPI CK 2.20 - Pick X Wndow | mage

* Possible file nanes: *.ps (Post Scri pt)
*.eps (Encapsul ated PS)
*.epsi (EPS with preview *
*.gif (Gaphics Interchange Format) *
*.pcx  (1BM PO *
*.pict (Macintosh)
*.ppm (PBM Pl us)

**********************

Evgeni Chernyaev (chernaev@x.i hep. su)

File name:

After typing in the filename ending with the desired
extension let appear asmall cross cursor and will flicker
therectanglearound thewindow below this. Pressingthe
first mousebutton will cause the screendump to written
to file. The xwpick has the advantage, that it's eps
output is the smallest of these programms. Manpages
are available.
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8.4.3 Theclascway: xwd

As xwd is contributed with the X11 software, it should
be available on nearly every platform that has X11. It's
the ol dest way of making a dump and uses a specidl file
fileformat, the xwd format that could be viewed withthe
xwud programm. thehandlingissomewhat similar tothe
xwpick command, asit’sstarting from the commandline
and asks by a small cross cursor for the input window.
The main advantage is that it has an special parameter
that enables you to switch of the cross cursor window
request:

sl eep 20; xwd -root > XScreen. xwd
| |

After typing this command, you have 20 seconds to
arrange your windows, especialy walking through pull-
down menus. The end of the screendump process will
be signaled by a double beep.
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9.1 Experiment DataHandling

Currently most experiment data acquired and evaluated
at GSl are stored under control of theHierarchical Stor-
age Manager (HSM) in the Automatic Tape Library
(ATL), both running under the MV S operating system.

On a Unix workstation there are severa possibilitiesto
access experiment datafrom the central fileserver:

e Files can be copied with a GSI utility (command
copymvs) between server and Unix workstation,

o they can be copied viaftp, or

e MVS files (called datasets) can be mounted via
NFS.

Using f t p some knowledge on data storagein MV Sis
required. Therefore aclient-server program package has
been devel oped enabling full control on theclient side
(A1X) without any knowledge on MVS. It is specialy
designed for largefile transfersin the GSI environment
and described in section 9.1.4 on page 9-2.

Normally theroot privilegeisrequired to mount aremote
file system. However, on HP workstations a tool is
available enabling normally privileged users to mount
files from the central server in special directories (see
9.1.6 on page 9-4).

Experiment data analysis on the Unix platforms a GSI
is done in general with the Cern software (see chapter
9.2 on page 9-5). However, most experiment data ac-
quired at GS| areavailablein GOOSY format. Currently
two program packages are availablethat help to anayze
GOOSY eventswith Cern software. Bothprovideanin-
terfaceto the HBOOK package and allow the generation
of histograms and N-tuplesfor further study with PAW.

1. A program packagecalled APE hasbeen developed
in the Epos group. An extensive documentation is
available as postscript file in /cern/doc/ape.ps. In
a data anaysis with APE the GOOSY events are
read from afile.

2. At GSI client-server systems are available provid-
ing events over the network. They may be sent
on-linefrom a data acquisition on a Single Branch
System (SBS) or from a GOOSY session on a Vax.
The clients are presented below in section 9.3 on
page 9-11.

Most informations and documentations on experiment
data handling and analysis are accessible in the WWW.
The Computing home page contains a section on Ex-
periment Data Processing and Electronics with many
entries covering the whole area.

9.1.1 Experiment Datain Unix

On Unix platforms, experiment data should be kept in
the /d file system. Each user group owns a directory
named /d/groupname inside which any group member
may create hisher own subdirectory (with the mkdir
command) for the loca files. The name of the subdi-
rectory should be identical with the account name of the
user:

/ d/groupname/username

Currently no specia procedure exists which automati-
cally del etesfilesafter sometimewithout access. Instead
it is assumed that each user erases own files no longer
needed.

Reading the data you must be aware of the blocksize,
which is normally different from the Unix default of
512 bytes. For example, raw data available in GOOSY
or SATAN format typically consist of blocks of 4kB or
multiples.

To read experiment datawith aFortran analysisprogram,
treat them as unformatted direct access files. For exam-
ple, 8kB buffers can be read with Fortran statements of
the following type:

| Buffer Read Sample

| NTEGER*4 L_BUFLEN
PARAMETER( L_BUFLEN=8192 )

| NTEGER*2 | _DATA(L_BUFLEN 2)
OPEN( UNIT = unit,

1 FORM = " UNFORMVATTED
1 ACCESS = ' DI RECT',

1 RECL = L_BUFLEN,

1 FILE = file,

1 STATUS = ' OLD ,

1 ERR = errorl abel,

1 | OSTAT = io0s)

9-1
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9.1.2 TheCentral Experiment Data Server

The experiment dataon the central data server are stored
inthe Automatic TapeLibrary (ATL). The ATL haseight
3490E cartridge drives and a capacity of 5152 cartridge
volumes. Morethan 3000 Gbytesof experiment dataare
storedinthe ATL - available 24 hour seach day without
oper ator intervention. Themaximun capacity amounts
to about 4200 GBytes.

Additionally about 1000 Gbytes of experiment data not
used for some time are stored on cartridges kept outside
of the ATIl. These data can be mounted only during
operator times (monday to friday from 6 am to 11 pm).
Therefore, beforeaccessing ol der data, you should check
their location with the MV S command

f wher e filename

If the files are neither on (staging) disk nor in the ATL,
you should ask the operatorsto put them into the ATL.
All data in the ATL are accessible via file name and
visibleasif they were on disk. Filelists with wildcard
character support ("*") may be obtained

o overthenetwork withthedi r orl s subcommands
offtp,or

o locally in MV S with the ISPF 3.4 menue.

Datainthe ATL cannot beaccessed directly, but areauto-
matically recalled by the Hierarchical Storage Manager
HSM to a staging disk pool with a capacity of about 62
Gbytes.

If no longer needed, the HSM should be invoked to
migrate the data back to the ATL. Otherwise - though
very large - the staging disk pool might be overloaded!
To avoid that, the centrally offered tools for access to
the experiment data server from AlIX (see section 9.1.4
on page 9-2) and from VMS do thisautomatically!

9.1.3 Experiment Data Naming Conven-
tionsin MVS

When you put experiment data files to the ATL, you
should follow the MV S naming conventions. Only then
proper treatment of thefilesin MV S is assured!

The recommended MV Snhames for experiment datafiles
are summarized in table 9.1.3 on page 9-3. The follow-

ing rules apply:

o MVS dataset names consist of severa parts sepa-
rated by dotsand are not case-sensitive.
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e They always start with the MV S user identification
(mvsuid intable9.1.3)

e The second name part must be LMDV, LMDI,
DSTV, DSTI, or DSTX - thisassuresthat the exper-
iment data are properly handled by the HSM and
not treated like source code or text files.

e The remainder dsn may consist - with some con-
straints - of any combination of letters, digits, and
the specia characters ' $', "#' ,and’ @ . The
restrictions:

1. Immediately after a dot,
$, @ and # aredlowed.

2. The number of characters between two dots
must not exceed 8.

3. Themaximum tota length of an MV S dataset
name is44.

only letters,

9.14 A Client-Server Package for Access
to the Experiment Data Server

For efficient transfer of experiment data files between
the centra data server in MV S and a Unix workstation,
aclient-server program package has been developed in
the 4= collaboration at GSl. It is centrally offered and
maintained by the DV & EE department.

The package supports binary data with fixed record
length, which matches all common experiment data for-
mats at GSl, and is specially designed for the transfer of
large amounts of data.

It provides an appropriatetool for Unix clientsto control
in an efficient way both, the HSM and the MVS file
allocation, without the need of having MV S knowledge.
It decreases not only the execution time, as files are
recaled in advance from the ATL to staging disks, but
also saves staging disk space, as files no longer needed
are migrated back to the ATL immediately. Currently
this package is available only under AlX.

Three shell commands are offered:

1. copynvs tocopy alist of files between MV Sdisk
and Unix tapeor disk,

2. copybi n to copy alist of files between a loca
Unix disk and alocal Unix tape,

3. t scan to scan tapes for files with ANSI Label
(AL) file headers.
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MV S dataset name | description byte ordering
mvsuid.LMDV.dsn | raw data high byte at high address end (DEC)
mvsuid.LMDI.dsn raw data high byte at low address end (IBM, HP)

mvsuid.DSTV.dsn
mvsuid.DSTI.dsn
mvsuid.DSTX.dsn

DST data, CERN FZ native
DST data, CERN FZ native
DST data, CERN FZ exchange

high byte at high address end (DEC)
high byte at low address end (IBM, HP)

Table 9.1: Naming Conventionsfor Experiment datain MVS

Tape files are written in the well-proven ANSI |abel
format. Fully compatible to tape volumes written on
VMS each datafile on tape ispreceded by a header file
and followed by atrailer file, both containing control
information about the data file. Correspondingly tape
volumes to be read are assumed to bein AL format.
Tape files written by this package on AlX can aso be
read on VM Sand - in case of fixed record length datasets
not spanning more than one volume - also vice versa
Especially thewhole contents of atapewritten by adata
acquisitionin VMS can betransfered from the Unix tape
copy stationwith one single command call to the central
experiment data server in MV S! (For the available tape
drives see section 4.9.2 on page 4-16 and table 4.9 on
page 4-16).

Some useful tools for tape handling in genera are de-
scribed in section 4.9 on page 4-15. For more informa-
tion see also the WWW page Tape Handlingin Unix at
GSl, which can be entered via the Unix page from the
Computing home page.

9.1.5 Moving Experiment Datawith FTP

The knowledge provided in this section is not needed
to transfer binary data with fixed record length be-
tween AIX and the central data server in MVS. Such
data should be copied with the copymvs command de-
scribed above. However, to transfer data between other
Unix platforms and the central server, or to copy data
with e.g. variable record length, this section might be
useful.

Files can be copied over the network withthef t p com-
mand (see chapter G.1 on page G-1). For experiment
data the binary mode must be used. An ftp connection
to MVSisinitiated with the command

ftp nvs
Get Datafrom MVS

Such asession might ook as follows:

| Sample FTP Session

Name (mvs:goeri): RZ26

331 Send password pl ease.

230 Rz26 is | ogged on.

Renote systemtype is OS/ WS
ftp> binary

200 Representation type is | MAGE
ftp> get Indv.raw raw | nd

ftp> quit
221 Quit command recei ved. Goodbye.
[ |

Asinthisexample, theMV Suseridin thefile name may
be omitted, if you are connected with the corresponding
account. If you requirefiles from another MV S account
than you are connected to, you have to specify theMVS
userid. Inthiscase thewholefile name must be enclosed
in quotes ('). Access isonly granted if have the proper
read privilegesin MVS. Then the get command in the
ftp session might look:

| Sample FTP Session |

ftp> get "xyO0l.lmdv.raw raw. | nd

Data not accessed for some time are migrated by the
HSM to the ATL. Asthe ATL is not directly accessible
by users, in this case the data set isrecaled to a staging
disk in MV S before the transfer to your local node can
take place, and in the exampl e above a message appears:

| Recall Messagein FTP |

150-Waiting for recall
Rz26. LMDV. RAW

of dat aset
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Put DatatoMVS

To transfer datato MV'S, you should specify some suit-
able alocation parameters for the remote site with the
ftp subcommand

guote site

GOOSY raw data, for example, are available in buffers
of length 8kB in most cases. Then, for alocation in
MV S, the following parameters should be specified:

o alogical record length of 8kB (parameter | r ecl ),
o ablock size of 24kB (parameter bl ),

o the record format fixed blocked (fb) (parameter
recfm.

The data buffer size should be specified with the param-
eter | recl . For best utilization of the staging disksin
MV, buffers should be added to blocks of size ~24kB
or ~16kB.

Several parameters can be specified within one quot e
site command. Then an ftp session might look as
follows:

| Sample FTP Session |

Name (nvs:goeri): RZ26

331 Send password pl ease.

230 Rz26 is | ogged on.

Renote systemtype is OS/ WS
ftp> binary

200 Representation type is | MAGE.
ftp> quote site Irecl =8192 bl =24576
200 Site command was accept ed
ftp> quote site recfmefb

200 Site command was accept ed
ftp> put rawdata.l nd | ndv. rawdata

ftp> quit
221 Quit command received. Goodbye.
[ |

If the specified file already exists in MVS, it will be
overwritten without further notification!

Experiment data files in MVS are recognized by the
HSM due to their name structure (see section 9.1.3 on
page 9-2). New experiment datain the staging disk pool
will be migrated to the tape library ATL normally in the
next night. However, in case of large transfer actions,
this might be too late! Therefore, to avoid overloading
of thestaging disk pool, you shouldimmediately migrate
your files manually with the MV S command
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hmi grat e filename

From an AIX workstation you can submit the hmi -
gr at e command to MV Swith

tsosubtcp nvs "hmi grate filename

The GSl tools offered for data transfer to the central
experiment data server do that automatically!

Background processing

Larger file transfer actions should be made in back-
ground with suitable shell scripts. To avoid the prompt-
ing for userid and password on the remote host, create a
filenamed . net r ¢ inyour homedirectory and fill itin
the following format:

| Format .netrc File |

machi ne mvs | ogin userid password passwd
| |

Pleasetake carethat only you can accessthe.netrcfile by
proper setting of the file permission bits (see command
chnod).

If you write your ftp commands into afile, you can run
an ftp session without further intervention by redirection
of theinput from standard input to thisfile:

ftp nvs < ftp-commandfile

9.1.6 Mountingthe Server with NFS

Experiment data residing in MVS can be analyzed di-
rectly fromaUnix workstation, if thefiles are mounted.
However, theroot privilegeisreguired to mount aremote
file system with the nbunt command.

In order to enable also normally privileged users the
mounting of their experiment data, the command

nmount mvs - u nmvsuid - f filetype

has been developed on HP workstations. It requires no
root privilege.

The parameter mvsuid specifies the MV S account (user
identification). The corresponding MV'S password is
prompted for authorization.

The parameter filetype selects which experiment data
will be mounted. Currently supported types are Imdv
and Imdi (see table 9.1.3 on page 9-3).

If thelocal user user enters the command
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mount mvs -u nmvsuid -f | ndv

al MV Sfiles with names
mvsuid.Imdv.dsn
arelocaly visibleasfiles
/d/group/user/Imdv/dsn

(see section 9.1.1 on page 9-1.  The directory
/d/group/user/Imdv is cdled mount point. Files
may be accessed (and displayed) with names dsn,
if the current directory is the mount point, or as
/d/group/user/Imdv/dsn.

Some characters, such asthe’ $' sign, have a special
meaning in Unix shells. If a’ $’ is contained in an
MV Sfile name, the’ $' must be prefixed by the escape
character '\’ to switch off this specia meaning.

The mount isset up with the attributes’read only’, ' fast-
filesize', and 'noretrieve’. The latter means that data
migrated to the Automatic Tape Library (ATL) cannot
be recalled viathis mount - else asimple! s command
wouldinitiatetherecall of all fileswiththe selected name
structure! Instead the message '... not found’ appears, if
the required file(s) are migrated. If you need currently
migrated files, you have to recall themin MV Swith the
command

hrecal | | mdv. dsn

eg. inat el net session.

However, there are two restrictions you should keep in
mind.

1. Duetolimitationsin HP-UX, the mount point must
NOT reside on a disk connected to a HP cluster
client (e.g. node rzhp9b).

2. Though the/dfile system iscommon for the central
HP and AlX workstations, the data mounted with
nmount nvs are visible only on the HP cluster, but
not in AlX.

Unmount the Server

If no longer needed, you should remove your mount
connection again with the command

umount nvs -f filetype
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Again the parameter filetype sel ects the experiment data
with qualifiersImdv or Imdi.

Each user may obtain information about mounted file
systems when invoking the nount command without
parameters. Sometimes it may happen, e.g. if a mount
connection is not used for some time, that you cannot
access MV Sfiles, even if the mount seems to be okay.
In this case you most probably must authorize yourself
again to the MV S system with the command

nmvsl ogi n nvs mvsuid

9.2 CERN Software

The CERN program library is a large collection of
genera-purpose programs maintained and offered in
both source and object code from the CERN computer
center. Most of the software was developed at CERN
and istherefore oriented towards the needs of a physics
research laboratory. Nearly al, however, are of a gen-
eral mathematical or data-handling nature, applicableto
awide range of problems.

The library contains about 3000 subroutines and com-
plete programs. 80% of the programs are written in
Fortran77 and the remainder in C or assembly code.

At GSI computing center, the library is available on all
supported Unix platforms, i.eIBM AlX and HPHP-UX,
aswell ason VMSand MVS.

Documentation

Documentation is available in printed form or
on-line via xww on page CERN Software un-
der section Computing of the GSI home page
(htt p://wwv. gsi . de/ conputing/cern. htm ).
From this page you have also access to the most re-
cent version of the manuals, release notes, product and
usage decriptions and other actual information.

In the following, some major programs and packages
(paw, cne, GEANT) are shortly described. Further-
more, an overview of the organization of the CERN-
library as well as instructions on how to link own pro-
grams with thelibrary are given.

921 paw

pawisan interactiveutility for visualizing experimental
data on a computer graphics display. It may be runin
batch mode, if desired, for very large data analyses or
withaMotif-styleuser interface paw++. pawcombines
ahandful of CERN Program Library packages that may
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Figure9.1: PAW and its components

also be used individualy in users applications dealing
with experimental data. Figure 9.1 shows the various
components of paw.

The following list points to some typical paw appli-
cations (for more details, the PAW-manua should be
consulted):

o Plot avector of datafieldsfor alist of events (Ntu-
ples)

o Histogram of avector of variablesfor alist of events
o Fitafunctionto a histogram
o Annotate and print graphics
9.22 PIAF, Parallel Interactive Analyss
Facility

PIAF (Pardld | nteractive Analysis Facility) providesa
service for processing large Ntuplesin parallel on the
GSl cluster of AIX or HP Unix machines. Currently 11
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AlX, 8 SP/2 AlIX and 2 HP machines are available for
PIAF.

Users storetheir datafilesin the/ d filesystem (see sec-
tion 3.1.1 on page 3-1) and then use them from within a
PAW session running on their local machine or on one
of the central machines. After connection to the PIAF
main server, save servers are started on the other ma-
chinesof thesame cluster and scantheNtupleinparallel.
For more details, issue HELP PIAF inside PAW or see
http://ww. gsi.de/ conmputing/piaf.htm

923 cne

cne isan advanced, interactive, fast, self-documenting,
customi zable, machine-independent and pat chy com-
patibl e source-code management system with emphasis
on FORTRAN and C source code. cnz isbased on the
same user interface package as PAW (KUIP). It allows
to develop and transfer machine independent code for
application programs.

The source-code management for almost all packages
of the CERN program library is done with cnez, so it
is a useful tool to develop user applications for dif-
ferent hardware platforms in the CERN environment.
cnz runs on all supported UNIX flavors as well as on
IBM/MVS, VM, VMS and other operating systems.

9.24 GEANT

GEANT isasystem of detector description and simula-
tiontool swhich should hel p thephysicistin such studies.
GEANT ismost useful in the

o design and optimization of the detector

o development and test of the reconstruction and
analysis programs, and

o theinterpretation of experimental data.

In order to run GEANT, the user has to provide his own
set of standardized subroutines describing the geomet-
rical setup, the kinematics of the event and storing the
resultsinto the desired histograms.

GEANT can be run in interactive mode with graphics
capabilitiesfor program devel opment and detector setup
and, if settled, in batch modefor production of statistical
data
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9.25 Organization of the CERN program
library

The CERN programlibrary isavailablein machineinde-
pendent source(car file) and machinedependent source
and binary form. Usually, CERN offers updates of the
library 2-3 times a year. Three different versions of the
CERN-library are stored on every machine:

e pro: productionversion

¢ ol d: old version, you can fall back to thisversion
in case of incompatibilities

e New. newest version

e 95a: sometimes the most recent version is aso
available, may be changed without notice. It is
accesible by its rea version number.

The CERN library is stored in a standardized place:
You will find al files in the directory / cern. The
organization of the subdirectoriesis shown intable 9.2
Thelibrarieslistedintable 9.2 have been installed in the
[ i b subdirectory.

9.26 Usageof CERN-library programs
Initialization of CERN environment

Before you can use any program of the CERN library,
you have to initialize the CERN environment. This can
be done by the command

cernlogin [new | pro | old ]

If none of the optional parameters is given, the pro
version is selected.

If you like to know which release level of the CERN
library is hidden behind the version new or pro or old,
issue the command cer ni nf o:

cerninfo
The actual CERN Software Ver-
sions on rzhp9b are:

Version newis 93d
Version pro is 93d
Version old is 93c

Your current version set is: pro

You can initializethe CERN environment automatically
during login. To do so, put the following line (as single
line) into your $HOVE/ . profi | e file (it should be
already in the file, just remove the comment sign # in
front of theline):

| cernlogin in .profile |

[ -x /usr/local/bin/cernlogin] &&
. lusr/local/bin/cernlogin

If you login on a HP machine via VUE-login, remem-
ber that the . profil e file is not executed, but in-
stead the $HOVE/ . vuepr of i | e is executed. In this
case, put the following line (as single line) into your
$HOVE/ . vuepr of i | e file (it should be aready in
the file, just remove the comment sign # in front of the
line):

| cernlogin in .vueprofile |

[ -x /usr/local/bin/cernlogin] &&

. lusr/local/bin/cernlogin >/ dev/null 2>&1

Starting paw:

You can start paw after having initialized the CERN
environment (see above) by typing

paw
Cal ling new version of paw X11

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkhkkkkkkkkkkkkkkkk*x*x

WEL COME to PAW

ok %k ok ¥

*

*

*

Ver si on 2.03/22 22 COctober 1993 *
*

*

kkhkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkkhkkkkkkkkkkk*x*%x
Workstation type (?=HELP) <CR>=1: ?
Li st of valid workstation types:

0: Al phanuneric term nal

1-10: Describe in file higz_w ndows. dat
n.host: Open the display on host (1<n<10)

7878: FALCO terni nal

7879: xterm

Workstation type (?=HELP) <CR>=1: 5
Version 1.19/16 of H &Z started
=> Start of systemlogin Version pro

(Various actual nessages)

=> End of systemlogin. User |login com
mands now starting

*** Using default PAW.OGON file

"/ dk2/rzhp9a/ u/ rz/ dahl i nge/ . pawl ogon. kurmac"

PAW

After the start-up, paw asks for the workstation type.
A question mark (?) givesyou alist of valid worksta-
tions. Usualy you enter either O for no graphics or a
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—/old/... old version, and subdirs
—/ bin executables (paw, cng, ...)
L /lib libraries
(I'i bpacklib.a,...,gxint321.0)
—/ car machineindependent source (car -files)
__/cra cradles, instructions how to unpack
car -files
—/ kf auxiliary filesfor make
—/pro —/src—_/inc include files for GEANT, paw, etc.,
K header files for C programmers
/cern — —/cfs package source for each package
—/ cne cne files for main packages
/1 og log-files of library instalation
L/ mgr installation toolsfor library manager
L/ new . . new version, and subdirs
./ doc documentation postscript files
—/ pawexam kumac example files of paw manual
—/ gsi GSl enhancements to CERN software
—/ pi af PIAF sources and executables
Figure 9.2: File system structure of the CERN program library
name library
KERNLIB i bkernlib.a basic mathematical and general purpose routines
PACKLIB l'i bpacklib.a main packages (CSPACK, EPIO, FFREAD, HBOOK, KAPACK,
KUIP, MINUIT, ZBOOK, ZEBRA) and duplicationof KERNLIB
GRAFLIB libgraflib.a grafic packages (HPLOT, HIGZ), kernel
i bgraf X11. a X11-part of GRAFLIB
i bgraf &KS.a | GKS-partof GRAFLIB
PAWLIB libpawib.a PAW-libraries (PAW, COMIS, SIGMA)
GEANT I i bgeant 315. a | GEANT library version 3.15
I i bgeant 321. a | GEANT library version 3.21
geant 315. o interactive main program GEANT 3.15
geant 321. 0 interactive main program GEANT 3.21
MATHLIB [ibmathlib.a genera purpose subroutines + mathematical functions

Table 9.2: CERN librariesinstalledon/ cer n/ version/ | i b subdirectories
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number between 1 and 10. You can customizetheinitial
appearance of your graphics window by editing thefile
$HOVE/ hi gz_wi ndows. dat. Each of the 10 lines
in this file corresponds to one workstation number and
describes the position and size of the graphics window.

The following additional parameters can be given to the
paw-command:

option

-v [new ol d| pro] | version, default is se-
lected version of cer n-
 ogin

disable automatic exe-
cution of pawl ogon
. kurmac

batch  mode, exe-
cute macroname, implies
workstationtype =0

-b macroname

Startingcne:

cne isstarted after initiaization of the CERN environ-
ment (see above). The following additional parameters
can be given to the c ez -command:

option
-v [new ol d| pro] | version, default is se
lected version of cer n-
[ ogin
disable automatic exe-
cution of cnel ogon
. kurmac
read logon commands
from filel ogon. kumac

restore environment of
previous CMZ session.
By default, cnzsave
.dat will be read, if
specified file restore

-1 logon
-1 [ restore]

- b macroname batch mode, execute
macroname, implies also
-n

Creating your own applications

To compile and link your own Fortran or C programs
together with routines from the CERN-library, you can
use standard Unix compile or link statements (see chap-
ter 7 on page 7-1). The use of a makefile is strongly
encouraged (see section 7.4.1 on page 7-2).
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ATTENTION: You must specify the following com-
pile options, depending on the operating system of your
machine, otherwise no CERN library subroutine can be
found by thelinker:

option (O

-q extnanme | AIX

+ppu HP-UX
other UNIX

Thefollowing exampl es show two Makefilesfor creating

1. aGEANT program

2. aPAW application with own extensions

A GEANT example:

The following Makef i | e shows an example of how
to create the interactive GEANT application shower
from the user supplied subroutines gudi gi . f,
guf I di.f, gukine.f, These routines
use | NCLUDE datements to include the stan-
dard GEANT common blocks from the directory
/cern/prol/src/inc.

The following Makef i | e can be used on an HP ma
chine. You can copy thisMakef i | e to create your own
from/ cer n/ doc/ Makefi | e. geant.

| GEANT Makefile HP-UX example: |

# GEANT Makefile exanple

# M D. 15/10/92, 17/1/94
#

# definition of synmbols
#

LIB=/cern/pro/lib
I NC=/ cern/ pro/src/inc
#
# definition of own nodul es
#
GEANTOBJ=gudi gi .0 gufldi.o guffgo.o gufid.o \
gugeom o guhbook. o guki ne.o \
gumat e. o gustep.o
#
# Default action
#
. DEFAULT:
#
# Conpil er options
#
FOPTS=+ppu
# di sabl e FCOPTS when usi ng softbench!
# for debug:
# FCOPTS=-¢g
# for production:
FCOPTS=-0
FFLAGS=$( FCOPTS) $(FOPTS) $( COWFLAG
#

shower
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# general rule howto compile .f

#

.f.o:

fort77 $(FFLAGS) -c -13$(INC) $<

#

# rule how to create program shower
#

shower: $(LIB)/gxint321. 0 $( GEANTOBJ)

fort77 $(LIB)/gxint321. 0 $(GEANTOBJI) \
‘cernlib geant321,pawib, graflib/X11, \
packli b, mathlib* \

$( FFLAGS) -0 shower;

If you are running on an IBM RS/6000, the following
lines have to be changed:

| GEANT Makefile Al X example: |

# FCOPTS=-g -q extnane
# for production:
FOPTS=-0O -q extnane

.f.o:

xIf $(FFLAGS) -c -13$(INC) $<

#

# rule how to create program shower

#

shower: $(LIB)/gxint321. 0 $( GEANTOBJ)

x| f $(LIB)/gxint321. 0 $( GEANTOBJ) \

‘cernlib \

| |
For an explanation of the -1, -c¢, -1, -L, -0

flags on the compile command, see the man pages and
section 7.2 on page 7-1 of thisprimer.

A PAW example

The following Makef i | e shows an example of how
to create the interactive PAW application pawgr 1
with user supplied commands. The new commands
are defined in the command definition file (cdf file)
user.cdf . They cal action routines from cond-
set.f, condshow. f,

Additionally, the user written subroutines are archived
inalibrary | i bpawgr . a. Object files are archived in
thislibrary by the command ar .

Thelast entry of theMakef i | e showshow to create au-
tomatically the appropriatefortran routinefor command
definition—which hasto be called in the PAW main pro-
gram —from the cdf -file by calling the KUIP-compiler
kui pc.
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The following Makef i | e can be used on an HP ma
chine. You can copy thisMakef i | e to create your own
from/ cer n/ doc/ Makefi |l e. paw.
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PAW M akefile HP-UX example: |

PAW Makefil e exanpl e
M D. 15/10/92, 17/1/94

definition of synbols

B=/cern/pro/lib

definition of own nodul es

ODHFHCHHFHFHH

AWOBJ= condset. o \
condshow. o\
conddr aw. o\
user. o
# |f you use standard paw mainfile,
PAWVAI N=$( CFS) / pawn! Opamai n. f
el se your own:
PAWVAI N=nypaw. f

use this:

HH*

#
#
# Default action

#

. DEFAULT: pawgr

#

# Conpil er options

#

FOPTS=+ppu

# di sabl e FCOPTS when usi ng soft bench!
# for debug:

# FCOPTS=-¢g

# for production:

FCOPTS=-0

FFLAGS=$( FCOPTS) $(FOPTS) $( COWFLAG
ARFLAGS=-crv

#

# general rule howto compile .f
#

.f.o:

fort77 $(FFLAGS) -c $<

#

# rules how to create program pawgrl
#

pawgr1: $(PAWWAIN) |i bpawgr.a

fort77 $(PAWWAIN) \

L.\

-l pawgr ‘cernlib pawib, graflib/X11, \
packli b, mathlib* \

$(FFLAGS) -0 pawgrl

I'i bpawgr. a: $( PAWOBJ)

echo "Loading |ibpawgr.a ..."

ar $(ARFLAGS) |ibpawgr.a $(PAWOBJ)
#

# create user.f from command

# definition file user.cdf

#

user.f: user. cdf

kui pc user.cdf user.f

If youarerunning onan IBM RS/6000, the same changes
as above inthe GEANT example have to be done.

For an explanation of the -1, -c¢, -1, -L, -0
flags on the compile command, see the man pages and
section 7.2 on page 7-1 of thisprimer.
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Thecernl i b command

Thecer nl i b command has been designed to ease the
access to the CERN library. It is platform independent
and can be used in linker commands and Makefiles. If
used in linker commands e.g., it should be surrounded
by backquotes (*)!

| cernlib command: |

f77 -0 nypaw +ppu - O nmypaw. o
‘cernlib pawib, graflib/ X111, packlib, mathli b
|

9.3 Unix Clients for the Event Servers at
GSl

At GSl client-server systems are available providing
eventsover the network for physical analysiswith PAW.

Servers are available with the Single Branch System
(SBS) running on CVCs (GSl-developed CAMAC-
VME-Computer) with Lynx OS, or on Vax nodes
(GOOSY event server). Therefore the events provided
may be on-linefrom adataacquisitionon aSBS or from
aGOOSY session on a Vax.

The clients - currently offered for AIX and OpenVMS
platforms - may request a certain number of events or a
continous stream of events from the server. By specify-
ing filter conditionsastrong selection on the events may
be applied.

The clients have a user interface to create and fill
HBOOK data structures (histograms and Ntuples) for
further analysis and visualization with PAW. There are
three different clientsavail able providing the data struc-
turesin shared memory or intheuser’s address space:

1. astand-alone program writing to shared memory,

2. a PAW module writing to shared memory (AIX
only), and

3. aPAW module providing the datain the user’s ad-
dress space.

Obviously in the last two cases the client is integrated
into PAW. However, a PAW executable can have only
one of thetwo clientsintegrated.

For further analysisthe HBOOK histogramsand Ntuples
areaccess bleinthethird caseonly withintheclient PAW
session. In case of shared memory usage, however, the
data can be accessed in parallel aso by any number of
additional PAW sessions running on the same node as
the client. This is described in more detail in section
9.3.3 on page 9-13.
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Event analysis on the client side is performed in three
Fortran interface programs defined similary to those of
the APE package:

e uastart: creste HBOOK histograms and Ntuples

e uanal4: fill HBOOK histograms and Ntuplesfrom
the incoming events

e uastop: user actions before end of analysis

The template files provided for these interfaces have to
be filled by the user with analysis code. A further in-
terface program named uclinfo is provided enabling the
user to create hisown individual event transfer statistics.
Optionally a default statisticsis provided.

More information on the clients is available in the
WWW, beginning with the page Event Server Clients
in the Computing home page.

9.3.1 MakingEvent Server Clients

The make files needed to create the AIX clients and
template files of the user interfaces are available in the
directory /cern/goopaw. All make files check and han-
dle the version of the CERN software as specified in
advance with the command

cer nl ogi n version

All three AIX clients work with the versions 94A and
|ater of the CERN software.

The Shared Memory Client

The stand-alone client providing the HBOOK his-
tograms and Ntuples in shared memory can be created
with

e gooshr . make: makefilefor client

e uastarts.f, uanal 4.f,
template files for user interface

uastop. f:

The executable is created in the current directory and
named gooshr .

The Shared Memory PAW Client

The PAW module with the shared memory client inte-
grated can be created with

e goopawshr . make: makefile for client

e uastartc.f, uanal 4.f,
template files for user interface

uastop. f:

The PAW executable is created in the current directory
and named goopawshr .
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The PAW Client without Shared Memory

ThisPAW client collectsthedataonly intheuser’sadress
space:

e goopaw. make: makefile for client

e uastartc.f, uanal 4.f,
templatefiles for user interface

uastop. f:

The PAW module created in the current directory is
named goopaw.

Notethat therearetwo different templ atefiles containing
the initidization subroutine, namely uastartsf for the
stand-aloneclient, and uastartc.f for thetwo PAW clients.
Thesefilenamesareal so used inthe corresponding make
files. However, the name of the corresponding Fortran
subroutine must be uastart in al cases.

The templates for the other user interfaces are the same
for al clients. To creste your client proceed as follows:

1. Select the client which is best suited for your pur-
poses.

2. Then copy the corresponding templatesto your file
system and fill them with your analysis code.

3. In case of ashared memory client replace the name
of the shared memory area (SHARE) in uast art
by your own individual name.

4. If not aready done, select the version of the Cern
software you want to work with:

cer nl ogi n version

5. Finally creste your executable by invoking the
make file:

make -f /cern/goopaw makefile

9.3.2 StartingtheClients
Starting a PAW Client

After successful execution of thecorresponding makefile
start your PAW session with the command goopaws hr
or goopaw, respectively. Then in both cases the client
is started with:

PAW > [/ gsi/ goocli/input parameterlist



9.3. Unix Clientsfor the Event Servers at GSI

From /GSI/GOCCLI/. ..

1: * | NPUT

2: GOOCLI Event server client

3: FI LTER DESC Sone general

4. FI LTER _SPEC

5: FILTER EXAM Filter exanples for

6: UASTART User

7. UANAL4 User

8: UASTOP User interface to term

9: UCLI NFO Provi de i nformati on on
10: SHR MEMORY The stand-al one client
11: | MPLEMENT | npl enent ation details
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The conmand to connect to server and to request events.

- an overvi ew

features of the event filter.
Detail ed description of filter specification

interactive or file input

interface to initialize the analysis.
interface to performthe analysis.

nate the anal ysis.

event transfer.

utilizing shared nenory.

on the event server clients.

Figure9.3: Help Menuesin PAW for Clients of Event Server

For the parameter list seethe AIX man pagegoocl i or
the on-line help information in PAW:

PAW > hel p /gsi/goocli

Several help menues are offered on the command inter-
face of the client, on the event filter (including extensive
examples), on the user interfaces, and on some general
informations, including also some hints on the stand-
alone client writing to shared memory (see figure 9.3.2
on page 9-13).

By default the HBOOK data structures of the PAW
clients are initialized only once, so that al events re-
ceived from al client invocations are accumulated.
However, optionally the data structures may be initial-
ized with each cdl of the client (parameter imode) thus
loosing their previous contents.

Starting the stand-alone Client

Start the stand-alone client with

goopaw parameterlist

Except for the parameter imode, the parameter list is
identical to that of the PAW clients (see the AIX man
page gooshr ). Contrary to the case of the PAW clients
the HBOOK data structures are initialized with each in-
vocation of astand-al oneclient thusloosing any previous
contents.

9.3.3 Handling Shared Memory

TheHBOOK histogramsand Ntuplesfilled by the shared
memory clients can be accessed for visualization and
further analysis in paralel by any number of additional
PAW sessions running on the same node. Dataaccess in
such an additional PAW session might look as follows.
At first map the shared memory segment:

PAW > gl obal shared-memory-segment

The name of the shared memory segment must be iden-
tical with that used in uast art! To see what happens
in your client session you may prepare some display in
akind of refresh mode:

| Display with Refresh | |

PAW > zone 1 3
PAW> idle 1 "h/pl 1 ; h/ipl 2 ; hipl 3
| |

Inthisexample, the display window isprepared for three
displays. The last PAW command i dl e means that if
nothing istyped at the keyboard for 1 second, you will
see new plots of IDs=1,2,3. You can type at any time
at the keyboard to interrupt this sequence. To stop this

sequence, type
PAW> idle 0

If abig number of eventsis provided, you can see your
histograms growing in time. You can do this aso with
overlays:
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| PC status from/dev/nemas of Mn Jan 30 12:58: 01 CET 1995

T ID KEY MODE OMNER GROUP CREATOR CCROUP SEGSz
Shared Menory:

m 4096 0x0d050222 --rw------ r oot system r oot system 64480
m 1 0x444d4131 --rw------ r oot system r oot systenR138112
m 2 0x0d074192 --rwrwrw r oot system r oot system 1440
m 16387 0x53484152 --rwr----- goer i rz goer i rz8000000

Figure 9.4: List of Shared Memory Segments on an AlX node

| Display with Refresh 11 |

PAW> h/pl 1 k ; h/ipl 2 k; h/pl 3k
PAW> idle 1 "h/pl 1 u; h/pl 2 u; h/pl
| |

CAUTION: You should replace the name of the shared
memory area (shar e in the templates) by your own
individual name, because in the current CERN software
implementations any user on the same node can read
from this section, if he knows its name and mapsiit!

Deleting Shared Memory

The shared memory segments are per manent and keep
existing even if you logout! If no longer needed, ook
for the segment-id of your shared memory segment and
remove the area:

| Removea Shared Memory Segment |

i pcs -nbc
i pcrm - m segment-id
| |

The first command provides alist of al shared memory
segments existing at that time on the current node. See
figure 9.3.3 on page 9-14 as an example.

Inthisexample, theuser goer i ownsashared memory
segment of size 8 Mbyte and with segment-id 16387.
This segment may be removed by the owner with the
command

i pcrm-m 16387

To change the size of your shared memory segment, it
MUST be deleted first (and then be recreated)! If you
want to create a new, like-named segment of the same
size, you need not delete the old one, but of course the
old contentsis|ost!

9.4 SATANGD on Unix

Withtheend of MV Slife-timeat GSI some powerful and
ReaMily used program packages devel oped at GSI will no
longer be available. Examples are the SATAN and SA-
TANGD systemsfor analysisand plotting of experiment
data

In order to preserve the functionality of SATANGD aso
for the future, a user has written a program package
which is data- and command-compatible to SATANGD
under MVS. This new version of SATANGD runs on
various Unix systems and is available as public domain
software on an ’as-is' basisalso outside of GSl.

SATANGD isadata plotting program package specially
suited for the needs of the scientistsat GSl. It providesall
tools necessary for the creation of high quality graphical
pictures for scientific publicationsand presentations.

Thenew packagenot only savesthesepowerful tools, but
also alows the continued usage of all SATANGD data
files produced on MVS in the rapidly expanding Unix
world. Additionaly, as the new SATANGD is based on
aSATAN-stylecommand decoder, all old command lists
for the creation of plots can be reused on Unix.

There are only few functions of the MV'S version that
do not yet work in Unix. Besides that, some 'MVS-
style’ features have been converted to 'Unix-styl€'. In
addition, new useful festures have been added that are
not available in the origina MVS version. As main
enhancement, the Unix version of SATANGD supports
part of the poerful SATAN fit package.

More information including the complete SATANGD
documentation can be found in the WWW, beginning
on the page SATAN, which may be entered from the
Computing home page. Here details are available on

e generd usage,

e implementation,
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o thingsnot availablein the Unix version, and

o enhancements of the Unix version.

On the centra Unix workstations of GSI, SATANGD
can be started with the command

gd [version]
Supported versions are new, pro (default) and old. For

a short demonstration of some SATANGD capahilities,
enter the SATANGD command

gt

which starts a tutorial.



Appendix A: Telnet support for MVS (3270) terminals

The Telnet support for terminals directly attached to the
MV Smainframe hasbeen realized by the UCLA Xtelnet
client as part of a C/Sockets packet, which has mainly
been developed by the University of Californiain Los
Angeles.

Xtelnet isa TSO/I SPF based Telnet client, which allows
to access remote telnet hosts using vt100 terminal emu-
lation. It provides 3270 terminal emulation and features
full data logging/capture facilities for data from telnet
sessions.

Xtelnet must be invoked from within ISPF, either from
| SPF panel C (GSI| COMMUNICATION FACILITIES),
option X or as command from ISPF's TSO/CMD en-
try panel 6 or from ISPF Command line via the TSO
command.

The command syntax is:

Xt el net <options> <host> <port>

Valid optionsare: - - set telnet EOL to <If> instead of
the default <cr><If> -v - don’t negotiate’ 3270° terminal
type, use 'vt100' only -2 - in tn3270 negotiate a mode -
2 (24x80) term-type only -b - disable receipt of TSO
broadcast/alert messages (11)

If invoked without parameters or from | SPF panel C.X,
an ISPF Diadog pane is offered to drive execution of
Xtelnet. Anextended help text can beaccessed by press-
ing the <PF1> button.

The following tables show the PF key mappings for the
two supported emul ation types.

VT100 Function Key Mappings pal Command Key pa2
Reshow 1 Help 2 Hide 3 Ctl/“c4 Esc 5Kill(“u) 6 Eof (“d)
7Up8Down 9 Input 10 Left 11 Right 12 Asig’ * 13 F1
14 F2 15 F3 16 F4 17 Home 18 End 19 PgUp 20 PgDn
21 Ispf 22 Log 23 Snap 24 Review

3270 Function Key Mappings pal Command Key pa2
Reshow pal PA11 Help2 PA23 Quit4IP5AO6AYT
7 BRK 21 Ispf 22 Log 23 Snap 24 Review

In VT100 emulation mode, the <PF2> key can be used
to hide subsequent input, e.g. thelogin password. The
<PA1> command key offers some VT100 control com-
mands:

. vt100 Command Keys

— |1Hdp3Quit4IP5A06 AYT 7 BRK
| | Press ENTER to continue Xtelnet, or END to quit
Xtelnet | *

A.1 Appendix
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Printer | Mode Style Print Queue | Location

pshpa | HPLaserdet lllsi B/W ASCII PostSscript Output Room RZ 2.223
single-sided natural paper pshpa
double-sided natural paper pshpad
single-sided plain white paper pshpaab
double-sided plain white paper pshpadab

pshpb | HP Laserdet IVs B/W ASCII PostSscript Graphics Room
single-sided natural paper pshpb
double-sided natural paper pshpbd
single-sided plain white paper pshpbab
double-sided plain white paper pshpbdab

psaa DEC LPS20 Printserver | B/W ASCII PostScript Output Room RZ 2.223
single-sided plain white paper psaa
double-sided plain white paper psaad
A3 single-sided plain white paper | psaaa3

psag DEC LPS17 Printserver | B/W ASCII PostScript Output Room RZ 2.223
single-sided natural white paper psag
double-sided natural white paper | psagd

p4l QMS Magicolor Color PostScript Output Room RZ 2.223
Paper p4lwcs
Transparencies p4ifcs

psteka | Tektronix Phaser 3PXi | Color PostScript psteka Output Room RZ 2.223
A3 with separate tray

psexa | IBM Jetprinter PS 4079 | Color PostScript pslexa Output Room RZ 2.223
Transparencies

Table A.1: List of available Printers
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pshpc HP LaserJet 1Vsi B/W ASCI| PostSscript Detektorlabor
single-sided pshpc
double-sided pshpcd
single-sided pshpcab
double-sided pshpcdab
pshpd HP LaserJet 1Vsi B/W ASCI| PostSscript Lepton-Container CO1 204
single-sided pshpd
psab DEC LPS17 Printserver | B/W ASCII PostScript 1.222a
single-sided psab
double-sided psabd
psac DEC LPS17 Printserver | B/W ASCII PostScript Geschéftsfuhrung
single-sided psac
double-sided psacd
psad DEC LPS17 Printserver | B/W ASCII PostScript Atomphysik vis-avis 2.294
single-sided psad
double-sided psadd
psae DEC LPS17 Printserver | B/W ASCII PostScript KPIll 4.174
single-sided psae
double-sided psaed
psaf DEC LPS17 Printserver | B/W ASCII PostScript KPIl vis-avis4.141
single-sided psaf
double-sided psafd
In03r_a | DEC LNO3R B/W ASCII PostScript | In03r_a Elex Lab 2.252
In03r_b | DEC LNO3R B/W ASCII PostScript | In03r_b KC1Lab LNO03 2.124
In03r_d | DEC LNO3R B/W ASCII PostScript | In03r_d Cave-B Mefthitte
In03r_e | DEC LNO3R B/W ASCII PostScript | In03r_e Cave-A Mefhiitte
In03r_f | DEC LNO3R B/W ASCII PostScript | In03r_f HLI
IN03r_g | DEC LNO3R B/W ASCII PostScript | In03r_g Container Z2
In03r_h | DEC LNO3R B/W ASCII PostScript | In03r_h Prof. Metag 4.102
In03ri | DEC LNO3R B/W ASCII PostScript | In03r_i 2250HKR 1.121
In03rj | DEC LNO3R B/W ASCII PostScript | 1n03r_j Cont.01 204
In03r k | DEC LNO3R B/W ASCII PostScript | In03r_k Labor 2.103
In03r1 | DEC LNO3R B/W ASCII PostScript | In03r_l Labor 3.001
In03_.a | DECLNO3 B/W ASCII In03_a Elex Lab 2.252
In03c | DECLNO3 B/W ASCII In03_c KP33rdFl. 4.174
In03.d | DECLNO3 B/W ASCII In03.d AP1 1st Fl. 2.294
In03_e | DECLNO3 B/W ASCII In03_e KP2 3rd Fl. vis-avis4.141
In03.g | DECLNO3 B/W ASCII In03_g SHIP
In03j DEC LNO3 B/W ASCII IN03_j Cave-B Mefthiitte
In03_k | DECLNO3 B/W ASCII In03_k FRS Mefhiitte
In03. DEC LNO3 B/W ASCII In03. ESR Mefthiitte
IN03_-m | DEC LNO3 B/W ASCII IN03_m Cave-C KaoS Mefhiitte
In03.n | DEC LNO3 B/W ASCII In03_n Cave-A Mefhiitte
IN03p | DECLNO3 B/W ASCII In03_p Sicherheit & Strahlenschutz
In03.g | DECLNO3 B/W ASCII In03_q KP2 2nd Fl. behind ESR
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Access to a Unix workstation viatelnet is aso possible
from a 3270 terminal under MV'S. However, the login
procedure is a little bit complicated, and you can only
work in line mode. As the invocation of full screen
applications (e.g. the editorsvi or emacs) may hang up
your session, thisaccess is not recommended in general.
If your session hangs up, hit one of the buttons<F4> to
<F12>. Then the prompt

Tel net conmand:

appears, and you can finish the current telnet session
withthe cl ose command.

For example, to access from your 3270 termind the
RS/6000 workstation rzri6f, enter the TSO-command

telnet razri 6f

Now TSO confirms the action:

TCPTELOO1l WS TCP/ I P Tel net V2Rl
TCPUTML10l Connecting to RZRI 6F
140. 181. 64. 35, port TELNET (23)

* k%

Press , and the following information appears:

TCPUTML18I

TCPUTML19] Usi ng Line Mode. ..

TCPUTML20I

TCPUTML21] Notes on using Tel net
when in Line Mde:

TCPUTML22] - To hi de Password,
Ht PF3 or PF15

TCPUTML23l - To enter Tel net Conmand,
Ht PF4-12, or PF16-24

* k%

After pressing , anew screen appears. Thetop
lineis
Al X telnet (rzri6f)

The bottomlineis

Tel net conmmand:

From now, the bottom line is the command line for the
duration of your Telnet session. At thistime, however,
you must not enter a Telnet command, but just press
. Thetop line remains unchanged, and thelogin
prompt appears:

| ogi n:

Enter your account name at the current cursor position,
and the password prompt appears.

Passwor d:

To hide your password, enter at first <F3>, asindicated
in the information screen above, and then type your
password. Be careful when entering your account name
and password, because Unix is case sensitivel Upper
and lower case letters have adifferent meaning!

If you have avalid account on rzri6f, the system greets
you with a welcome message and provides some infor-
mation, such as the the existence of unread news or new
mail files. When prompted for your terminal type, enter
3270. Because your termina has no display address,
just press when asked for your display ad-
dress. Then the system respondswith the corresponding
default prompt as in the example above and is ready for
command input.

After some command inputs, the bottom line of your
screen showsthestring Holding on theright, and further
inputs are not possible until you press the PA1 key.

There may be applications that can not work correctly
in thisenvironment, because they require hardware fea-
tures not available. However, many Unix commands
can be used, e.g. to compile and run user programs, or
to look into the file system.
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Appendix C: How to use the Tape Stacker

A stacker containing ten slots for 8mm Exabyte tape
volumesand an EXB-10e Exabytetapedriveisavailable
at GSl. Together with other tape drives the stacker is
located in the graphics room of the computing center
in the ground floor of the southern building. The tape
stacker consists mainly of

1. adata cartridge holder for up to ten 8mm Exabyte
tape volumes,

2. asmall robot called Cartridge Handling Subsys-
tem (CHM), and

3. an 8mm Exabytetape drivecalled Cartridge Tape
Subsystem (CTYS).

The ten dots for tape volumes in the stacker can be
accessed in sequential order from bottomto top viathe
special devicefile of the tape drive. With the command

nt -t devicefile offl

the current Exabyte volume is unloaded and put back to
the stacker slot where it previously resided. Then the
robot checks the dlot(s) above and putsthe next Exabyte
volume found into the drive.

You should keep in mind that only the robot serves the
Exabyte drive - if you try to help him you will have a
problem! You have to fill the dots in the holder with
tape volumes, and you haveto removethevolumesagain
when finished. But only therobot putsthe volumesinto
the tape drive and removes them again, and only the
robot opens and closes the door of the drivel

If unused, the tape stacker is normally in the following
state:

o adl dotsare empty
o thedoor of thedriveisopen

¢ the status indicated on the LCD screen is either
Wait for restart, or Tenpack detected empty dur-

ing seq.

To resolve abnormal states, seebelow. If innormal state,
proceed as follows:

1. Open the door of the stacker by pushing the door
button.

2. Put your Exabyte volume(s) into the sots - begin-
ning from the bottom. Don’t put them into the
drive. Therobot insistsin doing it for you!

3. Closethedoor of the stacker again (but not the door
of thedrivel).

4. Pressthe RESET button at the operator panel.
5. Confirm thereset by pushing the ENTER button.

Now therobot checksthed otsfrom thebottomup for the
first Exabytevolume, putsitintothedrive, and closesthe
door of thedrive. Afterwards, the LED screen indicates
the status Wait for CTS, and the system is ready to
receive your tape command(s).

After the last Exabyte volumeis handled, unload it with
the command nt (see above). The robot, of course,
searches then again for the next Exabyte volume. As
there is no one, the robot arm waits at the top, and the
LED screen indicates the status Wait for restart. Now
remove your Exabyte volume(s) from the holder and
close the door of the stacker (but not of the drivel).

Warning: Be patient when handling Exabyte tapes un-
der Unix. Exabyte initialization is rather slow, and an
unload takes more time than you can imagine!

If there is no status indicated on the LED screen, press
the MENU button at the operator panel. Move the ar-
row with the arrow buttonsto MAIN MENU and press
ENTER. Then the status will be indicated. If press-
ing the MENU button has no success, try the ESCAPE
button or the RESET button (followed by ENTER for
confirmation) before.

If the status message indicates an error state, press the
RESET button and the ENTER button for confirmation.
If theerror remains, please contact the Benutzerberatung
(tel 2555).

If the stacker is available (indicated by the command
t ape), but if there are still some Exabyte tape vol-
umes within the holder, remove them. If avolumeis
(also) withinthe drive, unload it with the command nt .
Deposit the Exabyte volume(s) near the stacker - your
predecessor who forgot them will appreciateit.
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Appendix D: GNU Software

GNU standsfor Gnu’s Not Unix and isthe namefor the
complete Unix-compatible software system devel oped
by the Free Software Foundation. Some large parts of
thissystemare already working, and are distributed now.

The Software is distributed as a ' Free Software’. The
word 'free’ stands here for freedom and not to price.
To get the GNU Software you may pay or may not.
But in contrast to commercia Software, you have the
freedom to copy the program and giveit to your friends
and co-workersand you have the freedom to change the
program as you wish, by having the full access to the
source code. Furthermore, you can study the source and
learn how such programs are written.

The main work of the Free Software Foundation is con-
centrated on the development of new free software,
working towards a complete GNU system.

Besidedevel oping GNU, FSF distributescopiesof GNU
software and manuals, and accepts tax-deductible gifts
to support GNU development. Most of the FSF's funds
come from itsdistribution service.

Several partsof the GNU Software (about 120 programs)
areavailablefor UNIX, DOS, and alot of other operating
systems.

Interesting GNU programs for a UNIX system are;

enmacs full-screen editor (Chapter 5.2)

gce the GNU C/C++/Objektiv-C Com-
piler

gdb GNU C,C++ Debugger

GNUC Lib POSIX.1 Clibrary

i bg++ C++ classlibrary

bi son GNU advanced yacc

make GNU advanced make

i ndent C reformatting program

RCS Revision Control System

CVs Concurrent Version System

pat ch apply diffs (patches) to files

gnuchess a chess playing program (X11)

Ghostscript (gs) aPostscript interpreter

ghost vi ew X11 user interface for Ghostscript

gunzi p uncompress utility for . gz files

gzip compress utility using Lempel-Ziv
coding

fontutil fonts for Ghostscript or TeX

gnupl ot interactive plotting program

Texinfo structured documentation system,

produces on-line help and printed
documents

i spell advanced spell checker (also for
TEX)

| ess a better pager

bash GNU’sBourne Again SHell

GNU tar GNU (Tape) archive

pat ch applies diff files

We have installed some of the GNU programs in the
/usr/ | ocal filesystem on the central AIX and HP-
UX file servers, so that the programs are available via
NFS.

Nearly al of the above listed programs are installed on
the central AIX server.

For the most programs exiss a man page or
a Posscript file of the reference manual in
[usr /Il ocal / doc/ gnu.

All the softwareand publicationsfrom the Free Software
Foundation are distributed with permission to copy and
redistribute. If you are interested in a copy you can
get the latest software via anonymous FTP (program:
"ftp’, user: ’'anonymous, password YOUR NAME,
mode 'binary’) from prep.ai.mit.edu (18.71.0.38) (Di-
rectory: / pub/ gnu ). Thisftp server isin Cambridge.
To reduce the transfer time and costs you should take
a ftp server a your side. Two good candidates are
ftp.th-darmstadt.de (130.83.55.75) or rusmvZl.rus.uni-
stuttgart.de (129.69.1.12).

If you find a GNU program of common interest, and you
think it should beinstalled onacentral fileserver, et use
know about it.

From our own experience: Please restrict your self in
collecting programs from ftp servers. The disk spaceis
restricted and it makes no sense that every body has the
same programs on hisuser disk.
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Appendix E: Motif Windows

With amouse, alot of functions can be performed with
windows:

1. You can accomplish geometrical operations, such
as moving or resizing.

2. The contents of windows can be scrolled.

3. Windows can beiconized, that means, they can be
converted to a small picturecalled icon, whichisa
representation of an inactive window, and they can
be restored again into the state of an active window.

Table E.1 summarizestheoperationspossiblewith Motif
windows. The terms used there are explained in the
following.

The remainder of thisparagraph describesin detail, how
these operations can be performed.

Standard GSI Terminal Windows

A standard GSI termina window can be obtained with
thecommand xt . Itisan Motif window and hasan outer
frame and a horizontal title bar on top and a vertica
scroll bar at the right, but both within thisframe. They
consist of several parts with each of them enabling spe-
cific functions. The mouse cursor, which has the shape
of an’I” when positioned within the text field, changes
its appearance when moved to one of these elements.
The new shape depends on the specific location.

Motif Window Frame

The Motif window frame - as a rectangle - consists of
two horizontal and two vertical bars, and of four corners.
When movedto oneof thebars, themousecursor appears
as an arrow pointing outwards to a line. This shall
indicate that the corresponding border of the window
can be moved. To do it, press the left mouse button and
movethe mouse cursor whilekeeping the button pressed:
Thewindow isresized by dragging thisborder, whereas
the other borders keep their location.

When moved to one of the corners, the mouse cursor ap-
pearsasan arrow pointing outwardsto the corresponding
window corner. In the same way as with the bars, the
window can be resized by dragging thiscorner, whereas
the diagonal opposite corner keeps itslocation.

TitleBar

Thetitlebar isthehorizonta bar ontop of the screen, just
inside the window frame. It consists (from left to right)
of the window menu button, the title area, the minimize
button, and the maximize button.

The Title Area If you move the mouse cursor to the
long horizontal field of the title bar, the cursor changes
its shape to a fat arrow. Now, with the same mouse
procedure as described above, you can movethewindow
as awholewithout changing its size.

The Minimize Button The minimize button can be
used to convert a window to an icon. The button is
identified by a very small square. To iconify awindow
might be useful in case of programs that can run unat-
tended in background, or in case of applications used
only occasionally. It preserves screen space by reducing
the window stack.

The Maximize Button The maximize button can be
used to convert an icon or a window to a new window
coveringthewholescreen. Itisidentified by abigsquare
initscenter.

The Window Menu  The window menu button is |o-
cated leftmost within the title bar and identified by a
narrow rectangle in its center. If activated with the left
mouse button, either by clicking or pressing and holding
down, the window menu appesars as popup menu. It can
be used for the handling of windows and a so of icons -
thewindow menu also popsup if you click anicon. The
functions not available are printed in a lighter typeface
(minimize and sizeinthe case of anicon). All functions
available with the mwm window frame and the other
parts of thetitle bar are also available with the window
menu.

If awindow menu functionisactivated by click withthe
left mouse button, it can be performed just by shifting
the mouse - no more button needs to be pressed during
mouse movement. Thefollowingfunctionsareavailable
in the window menu:

e Restore: lcons, or windows covering the full
screen ("maximized’), are converted back to awin-
dow.

¢ Move: Movewindow or icon with the mouse.

e Size Resizewindow. If youmovethemousetoone
of the four corners of the window frame, the cor-
responding corner pointsare shifted. If you move
the mouse to one of the four vertica or horizontal
borders, the corresponding borders are shifted.

e Minimize: Convert window to icon.



Operation

window part

action

resize window

window frame

window frame
window menu
window menu

drag vertical or horizontal bar
(top or bottom)
drag corner (one of four)

click size button, shift frame bar
click size button, shift frame corner

window menu

move window title bar drag titlearea

window menu click move button, shift window
iconize window title bar click minimize button

window menu click minimize button
maximizewindow title bar click maximize button

click maximize button

restore window from icon

window menu (icon)

click restore button

lower window in stack

window menu

click lower button

close window

window menu

click close button

moveicon

window menu (icon)

click move button, shift icon

maximizeicon

window menu (icon)

click maximize button

lower icon in stack

window menu (icon)

click lower button

closeicon

window menu (icon)

click close button

Table E.1: Summary of Operations with Motif Windows and Icons

e Maximize: Convert window or icon to window
covering the complete physical screen.

e Lower: Put window or icon to the bottom of the
window or icon stack.

e Close: Thewindow will beclosed (and disappears).

The window menu functions can aso be invoked via
accelerator keys, eg. - for Minimize.
This works with or without an activated window menu.
If the window menu is aready activated, you can aso
enter a unique abbreviation (the underlined letter), e.g.
'n’” for Minimize. The required key combinations and
abbreviations are indicated in the window menu.

The Scroll Bar

In your terminal windows your are not limited to the
displayed linesof text. When created with xt , up to 200
lines of text are saved, and you can use the scroll bar at
theright to scroll through the saved text.



"ISO I po|eISUl 2,eMPEH U} JO SNEES JUSsald T4 aInbi4



F1. Managing your X-Terminal by XDM

F.1 Managing your X-Terminal by XDM

An easy way to manage the sessions on your X-terminal
is by means of the standard XDMCP, the X Display Man-
ager Control Protocol. The X Di spl ay Manager

manages a collection of X displays on remote servers.
It provides services like prompting for login name and
password, authenticating the user, and running a " ses-
sion” . A session isdefined by thelifetime of the session
manager in the X11 window environment. When the
session manager is terminated, xdm resets the X server
and restarts the whole process.

The X terminals offer amenu of possible hosts that run
the xdmdisplay manager. The GSI hosts supporting
XDMCP are:

e AIX operating systems: rzri6f, clri6a
e HP-UX operating systems: rzhp9a, rzhp9b
o ULTRIX operating system : dsba

When the user logsin, the XDM reads the user profilein
the user’s HOME directory and tries to start the session
manager on the predefined display. The user profile
thereforemust definethe DISPLAY name because at this
point there’s no possibility to respond to any questions.
When the display isinitialized, xdmreadsin . xses-
si on fileintheuser’sHOME directory to open thewin-
dow environment. In case thereisno . xsessi on file
intheuser’'sHOME directory xdmlooksfor. xi nitrc
in the user’s HOME filesystem and executes it. If there
isno . xi ni trc file as well then the system’s default
file will be used.

| Sample. xsessi on file |

#! bi n/ ksh

#

# FUNCTI ONS: . xsessi on

#

# ai xtermw ndow to open

ai xterm &

# xclock with chime and update every second
xclock -0+0 -chime -update 1 &

# to execute the local mvmon the Xternminal
xpsh -display $DI SPLAY - xpenv /

'’ SETUP_DI SPLAY=$DI SPLAY’ ' | auncher

xpsh mam

# to execute renote nmwvm

# exec mam
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Appendix G: Introduction to I nternet Services

G.1 About Internet

The Internet is a global network of networks that pro-
vides access to hundreds of thousands of computers
around the world. As the reach of the network has
grown, so has the number of services accessible. the
main tools that allow the user to navigate through the
Internet, are

to access remote hosts,
to retrieve datafiles.

t el net
ftp

Anonymous FTP will be briefly described next.
t el net see chapter 4.6 on page 4-11.

For

G.11 FTP

FTP standsfor "file transfer protocol” and is the method
used to transfer filesover theInternet. "Anonymous' ftp
means that one can login to the remote system using the
userid of "anonymous" and password of either "guest”

or usualy your own userid and internet address. Ftpis
liketelnet in that the "open" command and access to the
remote host issimilar.

A typica session might go as follows:

$ft p any.host.i.know

| ogi n: anonynous

guest login ok...send user id as password
ftp>ls -al (list all files)

ftp>cd pub (change to the " pub" directory)
ftp>get myfile

transfer conplete

ftp>quit

$

The standard transfer protocol isASCII. Thisissuitable
for text. Usecommand bi nar y if transferring program
or image files. (Note: on VAX-VMS computers use
| MAGE).

Largefilesareusually "tared" and compressed. You have
to use binary FTP to get such files. The file extension
shows how to uncompress it:

.tar tar - xvf myfiletar
Z unconpr ess myfileZ

.tar.Z unconpress myfiletar.Z
tar -xvf myfiletar
G.1.2 Internet addresses

There are two forms that express an Internet address,
an aphabetic name, or a series or numbers. The apha-
betic version is caled the "domain name system" and

the numeric the "numeric name system”. Sometimes a
local network will not be up-to-date with additions to
the domain names and an address may not work. If
this happens, try the numeric address before giving up.
Sometimes the numeric name system address will be
changed without notice and in that case the alphabetic
domain name should be tried.

G.2 Internet Services

G.21 Overview

With a little practice, the above-described functions
(ftp,teinet) will be simple and open the e ectronic door
totheglobal reach of theInternet. Anintroductiontothe
Internet services can be foundin [10] A comprehensive
listing of servicesis givenin [14]. Itstable of contents
islisted below:

Library Catalogs & Campus Information Systems
Databases

Electronic Discussion Groups/Forums
Directories

Information Resources

FTP Archives

Fee-Based Information Services

Software/Freeware

© © N oo g A~ w NP

Bulletin Board Services

=
©

Miscellaneous

G.2.2 archie

One of the most useful Internet services, acquisition of
public domain software, can be the most frustrating.
There are now hundreds of servers with thousands of
software titles spread throughout the Internet. Often the
searcher knows that the needed software is somewhere
out there but finding the softwaretitle through thismaze
can take along time. After checking 10 or 20 host sites,
one is tempted to give up. Archie is a unique system
devised to make locating software on public archives
simple. Instead of searching the remote hosts one a a
time, the user can enter the search on "archie" and find
out where copies exist across 712 (at thiswriting) hosts.
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G.2. Internet Services

The results of the search may be viewed online or sent
automatically viae-mail for later viewing. Searchresults
identify host domain name and IP address and the exact
path and filename to the requested file making it easy to
ftp. The search engine has many powerful features to
aid in retrieving those hard- to-find titles.

Access: t el net quiche.cs.ntgill.caloginas
ar chi e. Important commands are:

hel p alist of al commands

hel p command  description of command

qui t exit archie

whati s search for keyword inthe software
description database

pr og search the database for afile

For examplepr og xcl ock will cause archieto search
all thearchivesfor thestring "xclock”. At theend of the
search, archiewill present the results back to the screen.

xarchi e

If you have access to an X-window terminal, you can use
xar chi e for amenu-guided search throughthe public-
domain ftp sites. For a more detailed description use
man_xarchi e.

G.23 NetNews

Usenet isthe set of peoplewho exchange articlestagged
with one or more universally-recognized labels, called
"newsgroups’. The groups distributed worldwide are
divided into seven broad classifications: "news’, "soc",
"talk", "misc", "sci", "comp" and "rec”. Each of these
classifications is organized into groups and subgroups

according to topic.

comp Topicsof interest to both computer professionals
and hobbyists, including topics in computer sci-
ence, software source, and information on hard-
ware and software systems.

Discussions marked by specia and usually prac-
tical knowledge, relating to research in or appli-
cation of the established sciences.

Groups addressing themes not easily classified
under any of the other headings or which incor-
porate themes from multiple categories.

Groups primarily addressing socia issues and
socializing.

Groups largely debate-oriented and tending to
feature long discussions without resolution and
without appreciable amounts of generally useful
information.

misc

talk

G-2

news Groups concerned with the news network and
software themselves.

Groups oriented towards hobbies and recre-
ational activities.

To start aNetNewsreader with X 11 interfacetypenxr n
on the IBM or HP workstations.

rec



Bibliography
[1] Adobe Systems Incorporated, The PostScript Language Reference Manual, Addison-Wesley, (1990), ISBN
0-201-18127-4
[2] D. Cameron and B. Rosenblatt, Learning GNU Emacs, O’ Reilly & Associates, Inc, Sebastopol, USA,(1991)

[3] JD. Foley, A. van Dam, SK. Feiner, JF. Hughes, Computer Graphics: Principles and Practice, Addison-
Wesley, Amsterdam, (1990), ISBN 0-201-12110-7

[4] M. Goossens, A. Samarin, TeX at CERN - Local Guide, CERN CN/US/136, (1992)

[5] Hewlett-Packard Company, TheUltimateGuideto thevi and ex Text Editors, Benjamin/CummingsPublishing
Company, Inc., Redwood City, USA, (1990)

[6] T.L.J. Howard, W.T. Hewitt, R.J. Hubbold, K.M. Wyrwas, A Practical Introduction to PHIGS and PHIGS
PLUS, Addison-Wesley, Amsterdam, (1991), ISBN 0-201-41641-7

[7] R.O. Jenks, R.S. Sutor, axiom, The Scientific Computation System, Springer

[8] D.E. Knuth, The TeXbook, Addison-Wesley, Reading, (1990)

[9] D.E. Knuth, Computers and Typesetting, Vol. A — E, Addison-Wedl ey, Reading, (1986)
[10] E. Krol, The Whole INTERNET, Users's Guide and Catalog, O’ Reilly, (1992), ISBN 1-56592-025-2
[11] L. Lamport, IATEX, A Document Preparation System, Addison-Wesley, 2nd ed (1994)
[12] L.Lamb, Learning the i, O’ Reilly & Associates, Inc, Sebastopol, USA, (1990)

[13] F. Mittelbach, R. Schopf, The New Font Selection - User Interface to Sandard IATEX, TUGboat 10,2 (1989)
222-238

[14] NYSERVNet, New User’'s Guide to Useful and Unigue Resources on the Internet, stored in
rzri6b:/usr/local/doc/internet/nysernet.gui dev2.txt

[15] St. Tabott, Managing Projects with make, O’ Reilly & Associates, Inc
[16] St. Wolfram, Mathematica, A System for Doing Mathematics by Computer, Addison Wesley
[17] M.Goosens,F.Mittelbach,A.Samarin The LaTeX2e Companion, Addison Wesley (1994)

G-3



I ndex

[, 2-1,2-3

~,2-3

* 2-3

+ppu option, 8-14

- g ext name option, 8-14
., 1-8,2-3, 3-1

. 2-3,31

. Zfile, 2-3

.el maliases.text file 4-4
. enacs file, 5-5

. exrc file, 5-3

. forwardfile 4-4

. kshrc file, 1-9, 1-10
.mailrcfile 4-4

. mwmnt c file 1-3

. netrc file 8-17

. profil efile 1-10, 8-12
. profil e-common file 1-10
. rhost s file, 4-16
.sh_hi story file 1-11
.vueprofil efile 1-10, 8-12
.Xinitrcfile E-2

. Xsessi on file, E-2
/,2-3

/cern, 8-12

/d, 31

/dfile system, 8-15
/etc/profilefile 1-10
/s,31

/tmp, 3-1

/u,31

/usr/ | ocal/bin/.kshrcfilg 1-9, 1-10

/usr/local /doc/tex,6-4

/fusr/local/lib/tex/inputs,6-1,6-4,6-5

<, 2-1,2-3
<Crl-c> 22

> 2-1,2-3

>> 2-1

&, 2-3

., 1-10

~,1-9

3270 emulation, 4-11

3270, 1-4

a. out file 7-1
access
mvs, 4-11
to Unix
text oriented, 1-3
viaX-windows, 1-5

G-4

viaXDMCR 1-1
withHPVUE, 1-3

account

how to obtain, 1-1
adb, 7-2
aixterm, 1-4, 1-6, 4-8
dias

mail, 4-4
AMS-TEX, 6-2
amst ex option, 6-2
anonymouslogin, 4-3, F-1
APE, 8-15
app! ymap, 8-5
ar,7-1,8-14
archie, F-1
archive, 7-1
Archiving, 4-12
articl e documentstyle, 6-1
asci i subcommand of f t p, 4-10
at,4-7
Athenawidget, 1-8
ATL Automatic Tape Library, 8-15
aux file, 6-2
auxiliary

aux file, 6-1
avant option, 6-6
avg4, 85
awk, 6-1
AXIOM, 8-1
axi om8-1

background job, 2-3
backup, 4-12
bash, 1-6, C-1
batch system, 4-14
bbl file, 6-2
Benutzerberatung, i
bibliography
bbl file, 6-2
bi nary subcommand of f t p, 4-10
bi son, C-1
BLAS, 8-2
bnp file, 8-9
book documentstyle, 6-1
bookman option, 6-6
bounding box, 6-7, 6-9
specify for epsfi g, 6-9
Bourne again shdl, 1-6
Bourneshell, 1-6

C (compiler), 7-1



G-5

Cshdl, 1-6
C++,7-1
cancel
background job, 2-2
batch job, 4-14
print job, 4-5
process, 2-2
cancel ,4-5
car file 8-12, 8-13
case subcommand of f t p, 4-10
case sensitive
file name, 3-1
cat,2-2,3-3
cc, 7-1,7-3
cd subcommand of f t p, 4-9
cd, 1-7,2-2,3-1
cdf file 8-14
CERN program library, 8-10
newversion, 8-12
ol d version, 8-12
pr o version, 8-12
cer ni nf o, 812
cernl ogi n, 812
cer nm ns documentstyle, 6-12
change
directory, 2-2, 3-1
password, 2-2
permission, 2-2, 3-4
character
count, 2-2
chnod, 2-2, 3-4
class
job, 4-14
click mouse button, 1-8

cl ose subcommand of t el net , 4-8

cne file, 8-13
cne, 7-2,8-11, 8-14
cnzl ogon. kurac, 8-14
colors

with TeX, 6-10
COMIS, 8-13
command history, 1-11
command line editing, 1-10
commands, 2-1

options, 2-1

switch, 2-1
compiler, 7-1, 7-3

option, 7-1
compress, 2-3, C-1
conpr ess, 2-3
concatenate

file, 3-3

conversion

image formats, 8-5, 8-7
copy

filg, 2-2,3-3
copy station

for exabyte tapes, 4-16, B-1
count

characters, 2-2

lines, 2-2

words, 2-2
cp,2-2,3-3
create

directory, 2-2, 3-2
crop, 85
cross-references

t oc file 6-1
csh,1-6
CSPACK, 8-13
current directory, 3-1
CVSs, C-1
cvt gdf , 8-9

dataanalysis
CERN Software, 8-10
inparald, 8-11
dbx, 7-2
debug program, 7-2
decterm, 4-8
delete
directory, 2-2, 3-2
filg, 2-2, 3-3
desktop environment, 1-6
Visual User Environment, 1-6
device independent file, see dvi
\ di ng, 6-6
di ngbat option, 6-6
\dingfill,b6-6
\ di ngline, 6-6
\dinglist,6-6
directory
change, 2-2, 3-1
create, 2-2, 3-2
current, 3-1
home, 3-1
list, 2-2, 3-1
move, 3-2
parent, 3-1
remove, 2-2, 3-2
root, 2-3, 3-1
working, 3-1
display
filg, 2-2, 3-3
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display address, 1-4
display server, see X-server
distortion of picture
epsfig, 6-10
document style, 6-1
documentation
CERN software, 8-10
emacs, 5-6
LaTeX, 6-4
onling, 2-2, 4-1, 8-10
TeX, 6-4
DOMAIN, 4-12
dpscol or option, 6-10
draft mode (epsfig), 6-9
drag graphical object, 1-8
drivers
documentation, 6-4

D3M, 4-12
DSM-clients, 4-12
dvi
driver, 6-2, 6-9
dvips, 6-5, 6-7
previewer, 6-2
xdvi, 6-6

dvi file 6-1, 6-2, 6-4, 6-7
dvi ps, 6-2, 6-4-6-8, 6-10
dxdb, 7-2

dxnot epad, 5-12
dxterm, 1-4, 1-6

e, 511

echo, 1-9, 2-3

ed, 5-11

edit
gotoline, 5-8
multiplefiles, 5-7

edit mode
softedit,59

editing in command line, 1-10

EDI TOR, 1-9

editors, 5-1
Notepad, 5-12
edt, 56
emacs, 5-3
dxnot epad, 5-12
e, 511
ed, 5-11
edt +, 5-6
INed, 5-11
LPEX, 5-11
softedit,5-7
sof t| pex, 5-11
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uni-XEDIT, 5-12
vi,51
vuepad, 5-12
xe, 5-12
xedit,5-10
edt, 5-6
edt+, 5-6
GOLD key, 5-6
keypad functions, 5-6
KEYPAD mode, 5-6
eepi c option, 6-7
el m4-4
el mal i as, 4-5
emacs
documentation, 5-6
emacs, 5-3,C-1
basic keystrokes, 5-5
commands, 5-3
modes, 5-4
encapsul ated PostScript, 6-7
ENV, 1-9
environment variable, 1-8, 1-9, 2-3
DISPLAY, 1-9
EDITOR, 1-9
ENV, 1-9
HOME, 1-9
LPDEST, 1-9, 4-5
PATH, 1-10
PRINTER, 4-5
Psi, 1-10
PWD, 1-10
TERM, 1-10
VISUAL, 1-10
epi ¢ option, 6-7
EPIO, 8-13
eps file, 8-10
epsfi g option, 6-6, 6-8
\ epsfi g, 6-8-6-10
equivaent hosts, 4-7
ESSL, 8-2
ex, 52
exit,1-5,1-6
experiment data
access from Unix, 8-15
access viaftp, 8-16
access vianfs, 8-17
analysis, 8-15
Fortran read, 8-15
MV S naming conventions, 8-16
export,1-4,1-8,1-9

f77,7-1
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f ancyheadi ngs documentstyle, 6-12

fant, 85
FFREAD, 8-13
file
change permission, 2-2, 3-4
concatenate, 3-3
copy, 2-2, 3-3
display, 2-2, 3-3
move, 2-2, 3-3
name, 3-1
case sensitive, 3-1
print, 4-5
remove, 2-2, 3-3
system, 3-1
transfer, 4-9
file name completion, 1-10
file transfer protocol, 4-9
files, produced by LaTeX, 6-1
find,2-3
finger,2-2
fmt file 6-2
fmt file 6-2
font, 6-2
files
gf ,6-2
pk, 6-2
pxl| , 6-2
large size, 6-7
fontutil,f C-1
format, 6-2
fort77,7-1,8-14
Fortran, 7-1
forward
mail, 4-4
Free Software Foundation, C-1
ftp
background processing, 8-17
experiment data transfer, 8-16
ftp,4-3,4-9 816, F1
anonymouslogin, 4-3, F-1

gcc,C-1

gdb, C-1

GDDMXD, 4-11

GDF file, 8-9

GDFI P TSO command, 8-9

GEANT, 8-11, 8-13, 8-14
example Makefile, 8-14
interactive main program, 8-13

geant 315. o, 8-13

geant 316. o, 8-13

get subcommand of f t p, 4-10
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getting help
Unix Commands, 4-1
get x11,8-5
of file 6-2,6-4
Ghostscript, 6-6, C-1
ghost vi ew, 4-2, 6-4, 6-6, 6-9, 6-10, C-1
gi f file 8-5-8-7,8-9, 8-10
giftorle, 85
GNU, C-1
CLib,C-1
tar, C-1
GNU project, 6-6
gnuchess, C-1
gnupl ot ,C-1
GOOSY raw data, 8-15
gopher server, 4-3
GRAFLIB, 8-13
graphical tools, 8-4
graphics
GDDM display, 4-11
merge with TeX, 6-7
graPHIGS, 8-9
graytorle,85
grep,2-2
gs, 6-6,C-1
gsi bri ef documentstyle, 6-11
gsi foi | documentstyle, 6-11
gsi r ep documentstyle, 6-11
gunzi p,C-1
gxi nt 315. o, 8-13
gzip,C-1

hardware
installed, E-1
HBOOK, 8-13
hdf file, 8-7
height parameter (epsfig), 6-10
help, 2-2, 4-1
hel p subcommand of f t p, 4-10
hel p subcommand of t el net , 4-8
help desk, i
hel v option, 6-6
HIGZ, 8-13
hi gz_w ndows. dat , 8-12
hnt | file, 4-2
holding, A-1
HOME, 1-9
home directory, 1-10, 3-1
$HOVE/ hi gz_wi ndows. dat , 8-12
host
equivalent, 4-7
host nane, 1-7
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HP VUE, see Visua User Environment
HPLQOT, 8-13

hpterm, 1-4, 1-6, 4-8

ht m file 4-2

HTTPR, 4-3

hypertext, 4-1

IBM Mainframe Access, 4-11
icon, 1-6, 1-7
i con file 8-7
IDL, 8-4
i dx file, 6-2
i ff file 87
image display, 8-9
image formats, 8-7
image processing, 8-5
i nconv, 87
inactive versions, 4-12
i nc,4-5
i nd file, 6-2
i ndent,C-1
indexing
i dx file, 6-2
i nd file, 6-2
nmakei ndex, 6-2
INed, 5-11
i nfo, 2-2,4-1
information system, 4-1
input
standard, 2-1
internet
address, 1-4
name, 1-4
Internet address, F-1
Internet services, F-1
interrupt TeX, 6-5
i spell,C-1

job

class, 4-14
j obs, 2-2
j peg file, 8-9
j pg file, 8-9

KAPACK, 8-13
KERNLIB, 8-13
kill
background job, 2-2
process, 2-2
kill,22
Korn shell, 1-6
profilefiles, 1-10

ksh, 1-6
KUIPR, 8-13
kui pc, 8-14

LAPACK, 8-4
LaTeX, 6-1, 6-2
documentation, 6-4
error messages, 6-1
format, 6-2
logfile, 6-1
merge graphics, 6-7
stylefile, 6-1
with colors, 6-10
| at ex, 6-4, 6-5
LaTeX?2e, 6-12
I auncher, 1-3
launcher menu, 1-2, 1-3
| cd subcommand of f t p, 4-9
| earn, 2-2
| ess,C-1
| ett er documentstyle, 6-1
i bg++, C-1
I i bgeant 315. a, 8-13
i bgeant 316. a, 8-13
i bgraf GKS. a, 8-13
libgraflib.a,813
[ i bgraf X11. a, 8-13
i bkernlib.a,813
[ibmathlib. a, 813
i bpacklib. a,8-13
i bpawib. a, 813
library, 7-1
CERN program, 8-10
ESSL, 8-4
LAPACK, 8-4
mathematical, 8-1
NAG, 8-1
line
count, 2-2
linker, 7-1
list
directory, 2-2, 3-1
process, 2-2
users, 2-2
list-of-figures
| of file 6-1
list-of-tables
| ot file 6-1
[ I cancel ,4-14,4-15
I'lq,4-14,4-15
[l status,4-14,4-15
[ 1 subnit,4-14,4-15
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LoadlLeveler, 4-14, 4-15
using NQS scripts, 4-15
lock terminal screen, 1-4, 1-7
| of file 6-2
| og file 6-1
login
remote, 4-8
viatelnet, 1-3
login server, 1-1
logout, 1-5
| ot file, 6-2
I p,2-1,4-5
LPDEST, 1-9
LPDEST, 1-9, 4-5
LPEX, 5-11
| pr,4-5
| prm4-5
| pstat,4-5
ls,2-1,2-2,31

macro, 6-2
magnetic tape, 4-15
magnification, 6-2
mail
address, 4-4, 4-5
dias, 4-4
forward, 4-4
program
el m4-4
mai | ,4-4
xmh, 4-5
mai | , 4-4
Mai | / conponent s file, 4-5
mai | x, 4-4
make, 7-2, 7-3, C-1
Makefi | e file, 7-2, 8-14
makefi | e file 7-2,7-3
makei ndex, 6-2
man, 2-1, 2-2,4-1
mat h, 8-1
mat hbook, 8-1
Mathematica, 8-1
mathematical library, 8-1
MATHLIB, 8-13
ncut , 8-6
menu
option -, 1-8
popup -, 1-8
pulldown -, 1-8
merge text and graphics, 6-7
nmer gechan, 8-6
metafont, 6-2, 6-5
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nf file 6-2, 6-4
nf , 6-2
nget subcommand of f t p, 4-10
MINUIT, 8-13
nmkdi r subcommand of f t p, 4-10
nkdi r, 2-2,3-2
nor e, 2-2
Motif
widget, 1-8
window, 1-7, D-1
window manager, 1-5, 1-7
mount , 8-17
mount nvs, 8-17
mouse, 1-7
move
directory, 3-2
file, 2-2, 3-3
npnt file 8-7
nput subcommand of f t p, 4-10
nt,4-16, B-1
nv, 2-2, 3-2, 3-3
mvs
access, 4-11
loginto Unix, A-1
mwm, 1-7
start with HP VUE, 1-3
start with launcher, 1-3
start with XDMCP, 1-1
mavm see Motif window manager
nmxr n, F-2

NAG FORTRAN Library, 8-1
naghel p, 8-2
nagt est, 8-2
ncs option, 6-6
NetNews, 4-3, F-2
newsgroups, 4-3, F-2
NFSS, 6-5, 6-6
nmap subcommand of f t p, 4-10
NODENAME, 4-12
Notepad, 5-12
NQS, 4-15
using scriptswith LoadLeveler, 4-15
nt r ans subcommand of f t p, 4-10
Ntuples
paw, 8-11
numerical subroutines, 8-1

on-linetutorial, 2-2

online documentation, 4-1

open subcommand of t el net , 4-8
open, 14
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option

style, 6-1
option menu, 1-8
output

standard, 2-1

PACKLIB, 8-13
pal at i no option, 6-6
parent directory, 3-1
passwd, 1-7, 2-2
password
change, 1-7, 2-2
pat ch, C-1
pat chy, 8-11
PATH, 1-10
path name, 2-3
show, 2-2, 3-2
path name, 3-1
pattern
matching, 2-2
pattern matching, 2-1
PAW, 6-8, 8-13, 8-14
example Makefile, 8-14
paw, 8-11, 8-12
PAWLIB, 8-13
pawl ogon. kumac, 8-12
pbmfile, 8-7, 8-9
pcx file 8-7, 8-9, 8-10
permission
change, 2-2, 3-4
determine, 3-3
pgmfile, 8-7, 8-9
PHIGS, 8-7
PIAF, 8-11
pi c file 8-7
pi ct file, 8-7,8-10
PiCTeX package, 6-7
pi ct ur e environment, 6-7
picture dataformats, 8-5
pipe, 2-1, 2-3
pi x file 8-7
pk file 6-2, 6-5
PL/I, 7-1
plain, 6-2
TeX format, 6-1
pmfile, 8-9
pnmfile, 8-7
pointer device, 1-7
popup menu, 1-8
PostScript, 6-4, 6-5
encapsul ated, 6-7
fontswith TeX, 6-6

previewer, 6-6
ppmfile, 8-7, 8-9, 8-10
press mouse button, 1-8
previewer, 6-2
primitive, 6-2
printenv,1-9
PRI NTER, 4-5
printers

table of, 4-6
printing, 4-5

help on, 4-5
process

kill, 2-2

ligt, 2-2
profilefiles, 1-10
program devel opment, 7-1
pr onpt subcommand of f t p, 4-10
ps file 6-4, 8-7
ps, 2-2
PS1, 1-10
\ psdraft,6-9
psfi g option, 6-8
\psfull,6-9
\ psnoi sy, 6-9
\ pssil ent,6-9
public domain software

find, F-1
pulldown menu, 1-8
put subcommand of f t p, 4-10
PWD, 1-10
pwd subcommand of f t p, 4-10
pwd, 1-9, 2-2, 3-2
px| file 6-2
pyr mask, 8-6

queues
table of print, 4-6

gui t subcommand of f t p, 4-9

qui t subcommand of t el net , 4-8

quit,1-5

r as file, 8-7
rawt orl e, 8-6
rcp, 4-9, 4-10
RCS, C-1
redirection

input, 2-1

output, 2-1
regular expression, 2-1
release mouse button, 1-8
remote copy, 4-10
remote login, 4-8
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remote processing, 4-8
remote shell, 4-9
remove
directory, 2-2, 3-2
file 2-2,3-3
remnsh, 4-8,4-9

report documentstyle, 6-1

r epos, 8-6
rexec, 4-8,4-9
r gb file 8-7
rlafile 8-7
RLE file, 8-5, 8-6
rlefile 8-7,8-9
RLE-format, 8-5, 8-7
rl eaddcom 8-6
rl eaddeof , 8-6
rlebg, 86
rl ebox, 8-6
rl ed ock, 8-6
rl econp, 8-6
rledither,86
rleflip,86
rlehdr, 86
rlehisto,86
rlel dnap, 8-6
rl emandl , 8-6
rlenoi se, 8-6
rl epatch, 86
rleprint,86
rl equant, 8-6
rlescal e, 86
rlesel ect, 86
rl esetbg, 8-6
rliespiff,86
rliesplice,86
riesplit,86
rl eswap, 8-6
rletoascii,86
rlietogif,86
rletogray, 86
rletops,8-6
rletoraw, 86
rletotiff,86
rl ezoom 8-6
rlogin,4-8
rm2-2,33
rmdir, 2-2,3-2
root

directory, 2-3, 3-1
r pbmfile, 8-7
r pgmfile, 8-7
r pnmfile, 8-7
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r ppmfile, 8-7
rsh, 4-9
run LaTeX, 6-4

SATAN raw data, 8-15
SCCS, 7-2
screen dumps, 8-9
script, 1-7, 2-3
dot script, 2-3
search
directory tree, 2-3
sed, 6-1
sh, 1-6
shell, 1-4, 1-6
command, 1-4
remote, 4-9
shell parameter
global, see environment variable
local, 1-8
shell script, 1-7, see script
SIGMA, 8-13
snush, 8-6
softedit,57
sof t| pex, 5-11
sort, 2-2
sort,2-2
source-code management system, 8-11
\ speci al , 6-7,6-9
special characters, 2-3
standard input, 2-1
standard LaTeX style, 6-1
standard output, 2-1
status
background jobs, 2-2
batch job, 4-14
print job, 4-5
string
type, 2-3
sty file 6-1, 6-4
style
article, 6-1
book, 6-1
documentation, 6-4
file 6-1
letter, 6-1
major, 6-4
minor, 6-4
report, 6-1
standard LaTeX style, 6-1
submit
batch job, 4-14
print job, 4-5
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symbolic calculations, 8-1

symbolic debugger, 7-2
synu file, 8-7

tape, 4-15
dlocation, 4-15

copy station, 4-16, B-1
stacker for exabyte tapes, 4-16

t ape, 4-15
tape stacker, B-1
tar,2-3,F-1

tc shell, 1-6

t copy, 4-16
tcsh, 1-6
telnet, 1-3

t el net, 1-1, 4-8, A-1, F-1
3270 emulation, 4-12

telnet window, 1-3, 1-6
close 1-5

TERM 1-10

termina emulation, 1-5
3270, 4-11

terminal emulation program, 1-4

terminal type, 1-4
aixterm, 1-4
dxterm, 1-4
hpterm, 1-4
xterm, 1-4

terminal window, 1-5, 1-7

close 1-5
open, 1-2, 1-5
for MVS, 1-5
TeX, 6-1
documentation, 6-4
with colors, 6-10
tex, 6-1, 6-5
Texinfo, C-1
text processing, 6-1
t f mfile, 6-2, 6-4
tif file 8-7
tiff file 8-6,8-9
ti mes option, 6-6
t 08, 8-6
t obw, 8-6
t oc file, 6-2
type
filg 2-2, 3-3

umount nvs, 8-17
uncompress, 2-3, C-1
unconpr ess, 2-3,F-1
unexp, 8-6
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uni-XEDIT, 5-12
uni q, 2-2
Unix
file system, 3-1
machines, E-1
unix
account, 1-1
Unix commands, 2-1
unslice, 8-6
URL, 4-3
urt, see Utah Raster Toolkit
Usendt, F-2
user subcommand of t el net , 4-8
users
list, 2-2
show information, 2-2
Utah Raster Toolkit, 8-5

Vi
. exr c file, 5-3
EXI NI T variable, 5-3
ex command mode, 5-1, 5-2
basic keystrokes, 5-2
command mode, 5-1
insert mode, 5-1
operating modes, 5-1
VI SUAL, 1-10
Visual User Environment, 1-1, 1-3, 1-5, 1-6
close 1-5
vt100, 1-4
vt220, 1-4
VUE, see Visual User Environment, 1-3
vuepad, 5-12

wais server, 4-3
we, 2-2
who, 2-2
who ami,2-2
whoanmi , 1-7
widget, 1-8
width parameter (epsfig), 6-10
window, 1-5, 1-7
active, 1-8
background, 1-8
window manager, see Motif window manager
word
count, 2-2
working directory, 3-1
World Wide Web, 4-1
write string, 2-3
WWW, 4-1
wwy, 4-2
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x file 8-7

X-server, 1-5
X-terminal, 1-1, 1-3
X-window server, see X-server
X-windows, 1-1, 1-5
x3270, 4-11

xar chi e, F-2
xbmfile, 8-7, 8-9
xdb, 7-2

xde, 7-2

xdm E-2

XDMCP, 1-1
XDMCP, E-2

xdmep, 1-1

xdvi , 6-4, 6-6

xe, 5-12

xedi t,5-10
xinit,1-5

x| f,7-1,8-14

x| oadl , 4-14, 4-15
xmh, 4-4, 4-5

Xpi ck, 6-8, 8-9

xt , 1-5, 4-7, 4-8, 4-11
xterm, 1-4, 4-8

Xt oPS, 8-7

xv, 4-2, 8-9, 8-10
xwd file, 8-7

xwd, 8-7

xXwww, 4-2, 8-10

zshdl, 1-6
ZBOOK, 8-13
ZEBRA, 8-13
zsh, 1-6



