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This document deseribes X terminals, the requirement for an X lerminal compule server and the
system installed Lo provide an X werminal service at Daresbury Laboratory!. As 2 single source
lor prospective users of the system, this geide includes, in sections | and 2. a brief introduction
iv X windows. Section 3 deseribes the X terminal server sysiem. Section 4 deseribes the
delzull windowing environment and discusses how 1o modify this w scil your own requirements.
Section 3 iniroduces some of ihe dwails of customisation and section 6 discusses using the X
werminal with other computer systems. Scction 7 discusses future developments and invites you
o comment on the service. See Appendix A for a note on the appiicability of this docunent
W saltware and hardware revisions, (ther appendices contiin a bibliography of X books, & list
af some known problems and how to get help and support. The Grad appendix presems some
listings of scripls used in the X terminal server system.

}'l‘his document uses the following conventions for font usage:
| monospaced - computer flenames or commands

[ sans-serf -~ meng ltems
[

— kevboard koys

1 Introduction: What is X?

X is u soltware system for ineractive computer graphics. X atlows you (0 create windows on the
terminal screen and responds o mouse and keyboard achivity, X performs these lasks with a sel
of cooperating processes which communicate but otherwise run asynchronously. The lunguage
used between these programs 1s catled the X proroco! and it is this (hat defines the behaviour of X,
X was designed au the Massachuseus Institue of Techooiony and much useful software is
avatlable, free, i source form. The coment status of X is version 11 release 5 although most
implernentaions remain af release 4. X has now reached a significant degree of design and
implementational sability with no changes o the core X protocol now envizaged and ANSI
standurdization is in propress.

1.1 An X Session

The essential pragrams comprising an X session are an X server, one or more X clients and
an opuonal window manager.

e X server  In order o cary out the mechanics of driving the hardware of yvour werminal,
drawing pixels. listening 1o Uk keyboard and mouse, and so on, @ program called the X server
executes with intimate knowledpe of this bardwars, Invasiably this means the server program
runs within the ierminal uself,

The term server does demand some elarification, Tn the area of distibuied compuiing, server hay
comg 10 refer 1o that hardware or soflware which dircetly controls a limited resource. Several
cxamples exist already: fileservers control access o a limited resource, namely, files and disks;

! e system is mvanaged by Sysiems Croeg, Computing and Flecwonses Dhvision

compute servers conirol aceess o the Central Processing Unit (CPU); daabase servers provide
a database resource and X servers allow access (o the wrminal's sereen, keyboard ond mowse.
The X server program runs continuousty, waiting for extemal stimali such as mouse movenent
or button presses (mouse evears), keyboard Key depressions (keyboard evenis) or X protocol
requests. The X server progrim is mesponsible for the physical rendering of line and image
graphics and toxt on the fermunal sereen. The X server should have available a larpe family of
fomts any of which can be used at any time.

X clienls  are programs which emil X protocol sequences which are passed using inter-process
communication mechanisms such as internal or network sackets W the X server. X clients may
also choose to make reguests Tor informution from the X server in which cose the rosponse is
sent back along the same paih (o the awaiting X client.

One important feature of X windows 1s Lhat the vaderlying client/server communtation cin
pperate within the same multitasking workstation or in the case ol an X wrminal, across @ locat
or wide area petwark, Each X clent mukes a private conneclion to the server. Usually X clients
conaeel 1O just one seever during theic execution. The X server on the ather hand must handle
many comnections from petentially many X clients,

The X client is responsible for the behaviour of its own windows on the sereer. This inchrdes
ihe contents of the window, what happens when the nput devices are triggered and what happens
to the contents of the window 2s g result of the input. This can be anything from the helaviour
of a button 1o the centrol of complex spectrum analysis displays. The appearance of X graphics
and the effects of interaction are culled the Look and Feel of the software.

So, cach X client exists in a linle world of iis own, responsible for its owa behaviour only. Wha
controls the way X clients relme o each other? What controls the behaviour when windows
overlap. change position or size? This is the domain ol the window manager.

The window manager s just another X client, atbeit a complex one. In X windows, an X
clicnt ¢an only demand that the comients of the window are as ¢he X client speeifies. The
relationship of one X client w anvther is not 2 mater for any mdividual cliert hut & 1elt up w
the wisdom of the window manager. 'To do this, the manager regisiers iself with the X server
ws o special case and expects w receive notification of certain imponam events such as creation
of pew X clionts, changes in layowt on the screen and input cecurring cutside of any window.

“The windew manazer may also place useful objects next w existing clients” windows for purposus
af meving, resizing and redrowing. The general ule is that the window surrounds are plicw
there by (he window mamger which means that although different efients may have different
behaviour, the Jook and feel of the control of ail windows is common 1o all windows®

1.2 Interprocess Communication

When the processes involved in an X session are exceuling on the same UNEX computer system,
the underlying mechanism is based on internal UNIX sovkets. When cominunicaion is aoeoss
a computer network, as in the case of X terminals, the X prawcol is carricd by a geners!

N ehsins can bdve iy windass, the man oner will Tuve samdow nunaper venirgd, it aoine can e creatsed it g seguent dor e
Treal W bar ramaged wud o bay Bave 3 Jubment wreeuund
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paerpase network protoeol. In the case of X windows clicnts on UNDX systems, il is usually the
Transmission Control Protocol carrfed via the Intemet Protocot (TCPAP). These are the same
profocais that support many UNIX facilities including the programs {ip{i) winei{l) and even
the spaoling software, Ipr(d). In the case of ciher operating sysiems, other protocols may he
used, for cxample, under YAXAMS, the ECnel protocols may be used. Figure 1 shows thal
many cONNCCions (o e SCIVer can coexist

[guse 1 A single secver may drive Jhe sczeen, acecpt inpat from a vageiy of hantware

devices wngé display windows from meny chents. In dhis Gaore, X client 3 is shown
execuming withia a wirkstation cmnputes. An X terminal would aet aomaaily sapport this.

}
peocass baded vith |
X client i

computer system }
|
/& X protocol ‘

X clicnt progeam 1

Tarminal or
workstation
serea

X cient pragram 3
L

X client program 2

1.3 Interclient Communication or “Cut and Paste”

Ny fucihtics are provided whhin X for communicaiion dircelly botween ciicnts, This i the
cuse hecause the clicnts may be on different machines running dilferent operaling systems and

network protocals. Clients can however pass information between themselves by wsing the only
comman entity known 10 them all, namely the X server. In this way oaly the server need suppon
the multifarious means of connection used by the clients,

The most chvious exampie of interclient communication is “Cut and Pasie™. Cuding some
wxt from one window and inserting it into another s a uscful and popuiar operation which
is supporied only by virtue of the clients involved agrecing 1o abide by conventions laid ot
in David Rosenthal's Ineeclicnt Communication Conventions Manual from MIT X Release 2
which is reprinted in several of the books and manusls mentioned in the bibliography.

The X scrver provides storage objects called FProperriex. These dala arcas are sot by the owaer
of the selection and can be ransfered 10 2 requestor client. Olien, the owner's selection string is
copicd and displayed in a requestor’s window bat how the user imaerface provides these funcdons
is embodicd in the Look and Feel. T is possible for new propenices to b creaid which are 1o
camain the names of fes or any other dai. More information can be [ound in any detailed
X windows guide.

2 On Your Desk: What is an X Terminal?

A typical X terminal fooks much fike a PC or workstation. What distinguishies them is that the
werminai has no Operating System. (Rhorwise, the hardware is quile similar:

A Screen. X leminals come with all sons of displays. Monochrome displays have two
colnurs. O and On. Colour sereens have more infonmation af cach pixel, Le, OF ang On
and shades of colour in bawween which can be grey levels or other colours, but the by
ol displayable colours depends on the amount of information that can be stored at cach
pixcl. For example il the wrmina) has 4 bits of dma at cach pixel, then 16 colours can
be displayed at one time. This type of display s said o have o depefi of 4. Most cotour
systems are 8 bits deep.

The Central Processing Unit. X terminals have a CPU. some memory and network inerface
hardware. In many cases the sole job of the CPU s 1o load and execule the X server and
any suppon soflware such as that which provides actwork protocols. Some erminals are
capable of fimited local processing for X clicnts such as a local window manager. This can
reduce overall nepwork traffic w and from the X wrminal. In a unning system, the memory
wil]l conmiain the code for the X server program, copics of parts of the screen, privae data
storage for the X server program, data in transit to and from the nciwork and unailocated
chunks of memory ofien called fragments,

The keybeard, The X server i inferrupled whenever a key is pressed (called a KeyPross
cvent) and when a key s released {called & KoyRelease ovent). The X server stores this
information and will notify interosted clicnis of these oceurences.

The Mowse. The X server is intermupted when the mouse moves and whengver a mouse
hutlon s pressed. The monse positien s always available w0 X chicnis.



2.1 CASE STUDY: The Pericom X-line150.

The Pericom X-inelS0 is cae of very many X tenninals available from a wide range of
manufucwrers, The X-linel30 is, tn fact, a badge engineered Samsung $GS$-19 X terminat,
sold by Pericom in the UK,

The X-lineis0 has a 19" monochrome sereen. The display @ 1280 pixels wide and 1024 pixels
high and has a resolwion of 92 pixels per inch. The monitor and video hardware provides a
GGl refresh rare,

The CPU is an Advanced Micro Devices AMD2900O running ot 16MHz.  The ferminal is
deliverad with a default 2 Mbyles main memory but can be upgraded in increments of 1, 2 or
4 Mbyte moedules 10 1 maximom of 18 Mbytes. The X server program suppons Xi1 Reicase 4
and includes ser of oeal menus which display execution parameters such as amount of system
memory available,

The keyboard has 11 keys iy a PC-like Tayouw! and a standard clectro-mechanical mouse is
inciuded.

3 Behind it all: What is an X Terminal Server?

3.1 Functions

Since an X lerminal does not have an Operating System it is not capable of functicning
wndependently,  Bemole computers are always necessary w execute useful X clionts,  This
dependence or other petworked computers jeads directly 10 syswem management problons and
potential performance limitations, It was to assist in monilodng and conraliing the operation of
a sef of X lerminals that the X Terminal Server Pilot Projeet was instigated.

“fo support the operation of X erminals, a separate compuler must provide a number af network
SCIVICES:

1. Boat service, The most cost effeciive X wmmninals do not even store the X secver program in
ROM, or permanent memory. The fitst wsk for an X wnoninal server i5 w detecy when an X
werminal eguesting boot and supply selevant boot programs, System management is focated
at one source and minimises aeowork relaed booi problems and should lead w0 cosicer and
gutcker fzul dingrosis,

L]

Font service, X temiinals make requests for fonts on-demand, There are few prereguisites
for the number of fonts provided but any X clicnts driving any X terminad may mwquest
cerain fonts. Fuilure w supply the font at this time can resalt in run-time {aijure of the
X clicnt program. A rich set of Tonts stored on the X terminal server and avadlable at all
umes is theeelore very attractive. A single source for the provision of {onis makes it casier
to provide an extensive set of fonts.

tad

inifial Login and Authentication Service. Before the X wrminal can De osed as a screen
for X chents, sorme Jogin must cccur. The X teminal server provides an initat site for
login, This can be followed by loging 1o other gencral purpose computers {for execution of
applications. Authendcation is centralised in the X wminal server with obvicus benelis in
security and user suppon.

4. X Windows Environmeni. After login, the X wrminal server can provide 2 variety of user
environments to suil. This can be configured by individual owners of X lerminals but spain

with a sinple poimt of contact in the case of problems.

Along with these berelits are some senons responsibilives. Perbaps the most imponant is the
requirement for aprise. Whereas workstations and PC's, with their own Operating Systems
can survive failure of central fileservers without the toss of the User's environment, loss of the
X tenninal server reselts in complate loss of the entire login X windows scssion. This would
normally include any sessions set up o other systems and any cuorent foreecound applications,

IL should be noted that there is an increased reliznce on the network,  Whilst workstations,
and other deskiop machines with Operating Sysieins on board stand some
mamentary oss of communication with a host, X termmingls are patticularly susceplible © network
problems,

chanee of surviving

3.2 xservi

The system chosen w0 provide the above nelwork services for X lerminals was a SUN
Sparcstation 10 Maodel 41 with 128§ Mbytes of memory. The Sparestation 10 has 64 Khbytes
of static RAM cache, 1 Mbyte of secondary cache and can execute 96 MIPS. The system has a
single on-board 8CSI bus with an nternal 204 Mbytes disk for system files and an external 1.2
Ghytes disk for swap (600Mbytes), users’ home dircctories (230Mbyies) and X werminad boot
and fomt disk storage (93Mbyies).

4.3 The Stari-up Sequence: whnat happens when a terminal is switched on?

From pcwr.'r—up:", an X terminal will Grst perform hardware seifl checks, The next siep s W
determine the erminals own [nemet Address, a number which wniquely kentifies the icrminal
both o the retwork and w the X terminal server sl

X-line 15O wrminals use the BOOTP protocol 1o determine both the 1P address and the name of
the file on the wrminat server which conains that 1emminal’s X server program. Other X erminaly
maty have the X seever program in ROM In which case, (his and the next step are not requird.
Having determined the location of the X server program file, the TF oY protecol i used w
download the X server program from the X terminal server computer to the terminal. Onee
complele, initialisution of TCPAP retworking is necessary foliowed by X operation proper.
X-linel5iP's are confipered o use the X Display Manager Prowocol (XDMCP). When the X seever
program stans, 2 message is passed over the network o the X temnlnal server to indicate that
an X ternninal lus stared. The system (or daemon) process in the X wenninal server, on reecipt
of this message, sians an X client program which displays the quthentication windeow on the X
terminal’s screen (see Figure 23, Chis window prompts for identifier and password.

! a lananal nowly delivered froos the Tacery ey have s coafiguration WTfamm tran e statalind wppripnate & M, o the caw o
NWolmel s 2 nte ir avaiteble feant netwark fupp

‘ I odur configeraiones, NN, the Nelawk Fite Syatcan sy be the protucal ineelvel.



Figure 2 1he awhenicaton window and the prowgl fir IR and Password.
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4 The Defauit Environmenti: A tour around the standard windows
and an introduction to window manipulation.

The default window manager is the OpenLook Window Manager, olwm which offers compat-
ibility with Sun workstations, Olwm uses a popular convention [or the use of mouse huvions,
indicaed in Table 1. The following sections deseribe the behaviour of windows using olwm,
(kber X window managers may have different behavigur,

4.1 Window Control

Camrol of windows is normally dene by positioning the mouse over sensitive arcas and either
asing the SELECT or MENYU buttons. For overall window control, the best arca o use is the
fap bir:

cmdtogl ~ fbhinfesh

e
e srr'.'lxg

The folfowing actions can be performed using mouse buttons on the 1op har.

Table 1 Uses for the three mouse buitons. Some X [erminals such
as INs foz instance rmay have o mouse with oaly oac o 1wo
buttons. Ta this eare the misting babivas are often available by
pressthg e CONTROL or Cisl key a1 the some e ag pressing 2
moale hottoa (e.g. Cul + Eefi Buiton = Right Dwitea), See the
dacumentation an the B softwace for mare informaton.

LEFT SELECT| Sclect items: (he curremt
window [or inpui. cnergize
huttons. sclect the defash
item of menus, move
windaws abouwt and bring
them wy the front of the
slack ol windows, resizing
windows. opening icons,

MIDDLE| ADJUST| Adfust prior (o completion

RIGHT | MENU | All menus {with a low
cxoepUons, ¢.g. xlom).
Menw dependent on
position of mouse pointer.
Qver background: ram
menu, Over Window
border: window contral.
Over texi area: texi ediiing

control,

Moving Windows Press SELECT anywhere on the top bar (exceps the mene glyph: (2]) and
hold. The window rermains in place but a rubber band outling moves with the mouse pointer
o the desired position.

lconising Windows  Press SELECT on the menu glyph, The window will vanish and an lcon
will appear narmally at the alge of the screen. See helow Tor information on leons,

Resizing Windows  Press SELECT on a resize comer: 555 and pull ouwt the line w te

desired size Tor the window. The whole window will normally be resized after the monse buiton
1w reloased.

Making Windows Visible Somctimes window are partially or completely obscured by others.
Press SELECT on the wop bar as if you were moving & but relcase immediately. The window
will pop up above all others.

Window Mcru  There is also o meno associated with the op bar, Press MENU. See the
section below for more details.



Pushpins  Some windows have pushpins: E (& which can be pulled out with the SELECT
bulton 1o dismiss the window,

4.2 Function Keys and Selections

The system provides some asehul defaults for the row of function keys on an Xline 150 and 200
keyboard, This 15 done via the Xsession file, sce page 13

F1 F2 Fi HES Fs F& F7 Fg Fg Fl1o Fit Ftz

hulp G copy pasia find unda a2gain back WO not noi not
used used used

help display on-line help.

cut cut cut the current selection and place into the selection holder.

copy Copy the current selecton into the selection holder,

paste insent the contents of the selection holder tato the position immediawely

after the dext pointer.
itnd {ind Lthe next instance of the selected (ext, or the selection holder i no 1ext
15 selected.

undo unda the last operations back w the lagt mouse movement,

again redo all operaions since the last mouse movement.

back pul the window Lo the back of the stack of windows on the scoeen.

icon iconise the window i gpen, or open up o a window il already icenised,

Text and files in the File Moanager, can be qut and pasted around windows and from one window
to another by using ihe selection service provided by inierclieni communication {sec §.3). Toxt
is selected by using the SELECT buuon and moving the mouse pointer, highlighting an arca
ol text. This text can be delewd using the cut function. The cut text is also saved into the cur
bgffer, an X server property, and can be msened back into the same or a different windinwv by
using the pasfe key, The copy key copies into the selection holder without defetion.

4.3 Menus

Munus sre wsed throughow the OpenLook oser interface. Openlook mehus can be driven in

wo distinet ways which nave subtly different manipulation of mouse butlons hut achicve the

same results. For instance, to select the open item from an icon’s menu {see below) you may

foltow cither of the {ollowing sequences:

I. Position the mouse over the fcon and single-click the MENU button without moving the
mouse. A single-click is a depression and release of a mouse button witheut maoving the
mouse, You will see the mene remains on the screen even though you de nol now have

4 button depressed. Position the mouse over the open iem and single-click apd the icdn
will open. Siagle-click the MENU butlon while the mouse is anywhere else the meny will
capcel the operation,

2, Position the mouse over the fcon and press and hoid the MENU button. You will soe the
menu appear and sy on the screen. Move the mouse away from the meag and release
seleaws nething and cancels the operation, but pusition over the open item. release. and the
WON opens up,

4.4 lcons

feons are crezed wnd placed by the window manager as a reminder that o program is unaing and
has one or more windows preseni. Teons can be openad up 10 revead the application’s window
try doulde-clicking on the icon. A double-click i3 two sinple-clicks in rapid seccession. Tlow
rapidly is necessary depends on your Properlies... sclup, see page 15, Alernatively. you can
hit the mouse MENU button Tor the icon menu, {eons cun be moved around the sereen by
haldmy the SELECT bution and moving the mouse 1w the desired position.

See the olwni L) Tfor (ull details.

4.5 The Workspace Menu

(¥  tWorkspace

Pregrasms [

My Programs o
Utilities [
Eroperties..

Exit...

Many proprams can be staited (rom this main meav. Since the sereen hackground arca 15 kiwven
s the Workspaee, the menu is often referred to as the workspace menu. The vartous applications
are stanted from the Programs ilem. The Utitities item contains windowing funetions including,

refresh  Should it become neeessary, Whis item will ask all X clients w repaint their windows.
save workspace  See page 16,

lock screen I vou are leaving your erminat and do not wish o log out and 30 lose your
window layout, but do not want to aflow others 10 use your erminal, this jem wiik put the

wnninal inko a seeure state but leaving afl the applications running. You will peed w enter your
password 10 rewemn @ the origingl sate,



security  The X server has some rudimentary secutity cantral. For g remote eomputer 10 be «  move — files can be moved around dircctorics by opening up the upper pan ol the

able 10 connect {0 the X server, the system’s name must appear tn the X server allowed hosts display into & tree of dircciories. Do this by using the window menu associated with
lisl This fiem stadts a cliens which allows this st to be viewed and changed or switched olf the upper display. SELECT the file you wanl 10 move but keep the mouse bhutten
compleiely. Mor ix said about the purpose of this in section 6.2, depressed, When you move the mouse, you'lt find that the file's icon appears 10 move

with the pointer, This is called drag and drop. Drag the icon aver the directory icon
4.6 Program Menu desired and drop (he e into place.

= copy - vory muach fike move, excepr lhat you must keep the key depressed at the

samu time as the drag and doop.

@ Frograms - delete — simply mave the dile into the wastehasket!
(%m Clack — showipg curreni wall iime. The system will adjust Tor local daylight savinp time
Y130 agtonraticaly.
14207, Mait Toot —— A convenient user inmierface 0 clectronic mail.  Serd a messige o
She 1l Took.. postmaster@digeak il you wish w0 recedve mail in this way. You can send c-mail tm-
mediately.

Teul Editer..

Fils Mansger..

At Toul.,
Cakendar Manager..
Cleck..

Cakulater..
dozmieel.,

Print Tool.

Tape 7001

5 A ps hot..

Binder...

{Con Editer..
periormance Mebar.
Damos =

Calculator - 2 seicntific and programmer’s calcalator

Snapshot - for king screen and window dumps and printing.

Prgere 3 The delenll stapiup window enpvireonwo.

The program menu contains a list of uselul wilities. Some are discussed helow and manual
pages pive morc complete information.

4.7 Utility Windows

The defavlt envirorment is shawn in Figure 3. The behavioor of these and some other Workspace
menu items are discussed below:

Command Tool or emdtooi-— a hasic terminal emalation window, Most UNIX sheil
commands car be issued here by arranging {ov fepur focus by positioning the mouse carsor,
single-clicking and then iyping the commands. See soction 4.1] or more information in
mpat {ocus.

” . 4.8 Terminal Windows
File Manager — a simple file management tool. Your can perform all the usual operations

. o . AL first, you are cffoctively logged in 1o the X werminal server. 1= will reveat a home directory
on flikes, o groups of bles ke following ways: i

and diskspace which is currenily limited, by quota, 10 1 Mbyte. If not present already. a symbolic
* rename — use the SELECT buton w highlight ard edit the fie's name dircctly. link can be used o access other computer flesysicms via NFS. Remember thar with NES, the
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Network File Systern, you cun Jook al and moedily files on other compuers using local editors
{ste below) as il they were focal Gles. By convention, (lesysiemns on oher compulens are
available via the mame:

nfsthosmameldivectoryname
. Srisfexasmnel, ol
You can also lou in o remote systems vsing these windows. Which werininal window Lype you
use depends on whal you need and what termingd fanctions the soliware you wish 1o use reguires.
The following werminal emulaiors are provided:

Command Tool -~ is the useal window in that it suppons the same cut and paste operations as
mast other applications (see page 9. The scrolt bar provides histary mfomation for very many
lines. Find and edit operadons are available within the terminal window which are identical to
the facilitics found in the Llextedit editor.

xterm — 35 purt of the MIT X windows distribution, provides ANSI standard and “Tekuronix
3014 emulation and is very commonly used.

i34 — provides DEC VT340 functions (which includes VTLOO and ANSE X3.64) suitable
for BT and other editors.

U7 provides an emulation of the Tektronix 4207 wiminal with ANSI X3.64 tenninal
control in one window and Tek graphics in another. This window is pood for programs such
as PLOTEK and EXCURVE.

Shellteol  — This wrminal fooks fike a Command Tool withoul the scroltbar, o fact, the
terminat control sequences are slighily different and this witl work when atlempting 1o log into
a VMS bhased machine.

4.9 Editors

Window based editars include:

gemacs  — The GNU version of the emacs system with suppont for X windows. The s a very
sophisticated edilor with language supponi and includes e-mail readers, directory displays and
other fucilities programmed. Emacs is sepporred on many different Daresbury computers.

textedit The Sun OpenWindows lext cditor. The [unction keys are used with this cditor,

see puge 9 for details.

xedit  ~ The widely available X11 Release 4 text editor,

4.10 Drawing Programs

IslandDraw - Punt of The Pulfisher software suite, this versatile object oriented drawing
program 15 accessible via the commands:

package publisher

Islandbraw
The program includes on-line help. A rotabhe feature of this program is that it can read PosiSerip
files for ediing.

xfig - A Free Software drawing program which has a feature for writing ot praphics ke
suitable for inclusion in LaTeX documents.

IslandPaint -~ This Pamring program rreat the mage as a region of pixcls which can b
manipulated directly. No object based operations are possible but scleciive erusure and paitern
drawing are well sepponcd.

xpaxind - A free soltware em which offers painting features.

411 Input Focus

There may be, at any one dime, several windows on the sereen which offer the abitily Tor you W
Lype text. For example, many utility windows, wrminal windows and drawing prograns psovide
tex{ entry areas cither for plain wx, commands or programming. The problem is that you woald
normally only wanl w lype in o window at a tlime but the system docsn’t know which one!
The problem is solved by window managers which allow you 1o spectly which typing window
vou wish 1o recetve the characters typed. The defaudt behaviowr on X wrminals s cfick-ror-fype.
A window is chosen to receive Tature typing by sinple-clicking in that window. Al subseqguent
typing will be directed w this X client which, if it is expecting this wype of input, will most
likely display the characters as Lhey are typed. This window is then deemed w rave input foeus
which can be chunged simply by single-clicking in anather window.

The defanlt window manager, olwm, allows for an alternaiive mode of working where the single-
click is not necessary; the input focus is changed just by moviag the mouse pointer over the
chosen window. Use the Properies.. nmenu dlem on the workspace menu (o change Lhis.
Propertias... is deseribed mosection 15,

5 Customisation: How to set your own style.

5.1 Login Customisation — .xlagin

Al fizst login,  after  swhorisation, the  XDMCP  dacmon  execues  the  serpl,
just/xserv/X11/1in/xdn/Msession (see Listing 1 in Appendix  F) Buring
ihis procedure, the systemn will Took for and i possible execute o fike called xlogin in your
home directary. [ you need to sl any envimnment varighfes for the session then they can b
set in this file. One problem s that the file must be wiiten in the Boume SheB. (You oy
wish to use one of the les mentioned below as a template).
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5.2 Choosing 2 Window Manager

One of the asks of the xsession file i 10 sclect the window manager from the provided set.
flowever, 3 the file . xsession existy in your home directory then i is executed in place
of the system default, Several xsession files have been prepared which, if used instcad of the
defaolt, star differend window manggers:

FasrfaseneX D b sdnvobem_environmenl an alwm envirpnment (e deluio

AtsrfiservdX ] Db edmdfivwm_environment A LWIN eRvironment

fosrfsery/X ] LAIB s dmioivwm_coviconment an olvwm cnvironment

Taary these out, copy (he files into your own home directory: o.p.

Cn JusTSRserv SXIT/ Vinsxans twm_environnent TS _xsession

then logou and tog buck in again. To get back 1o the default crvironment simply delete your
own copy of the  xsession fle

5.3 Olwm Workspace Properties
For obwm, the properdies... item of the workspace menu allows customisation of the foliowing
window manager functions:

lecans - control over icon position on the screen.

Menus — controls behaviour of menus.

Miscellansous -~ controls frequency of bleeping, inpul focus control and serollbar place-
el

Mouse Setiings - contrals varinus paramelers it mouss operation.

Localization - where supporicd, provides control over the Janguage used in user dizlogue
and how ume and numbers are formatied.

In cach case, the changes W cach setting are only made wher the apply button is used.

5.4 xset — User Preference Utility for X
The xset command altows you o sa vadous X scrver parameters:

= Bell or beep en/off. volume and {requency

«  Keyelicks onfolf and vodume

* Scarch path for fonis

* Keyboard LED displays (usually the Num Lock, Caps Lock and Scroll Tock lights)
» Mousy pcoleration )

= Colour values where possible

= Key auto repeat

* Screes saver

For cxample. mouse acceleration controls 1he behaviour of the mouse pointer with respest o
movemenis of the mouse itself. The command:

xser @ 10/7% 10

arranges for the mouse 10 move smoothly ontil 10 pixels have been traversed in a “short time™,
After this the mouse moves [asier by a faclor of % This alfows a “lick™ of the wrist o move
the pointer lasge disiances across Lhe sereen guickly. See xset(1) for more details.

5.5 Customising the Workspace Menu

suarseopenwin/lib/openwin-meny is used 10 configure elwm onless you have your own
file . openwin-mesu in your home direciary which is used instead. The fommat of these Blos is
deseriped {ully in the manual page on olwm, Listing 2 shows the system provided openpwin.menu
file. Notice tha this fife refers o twao other system provided files, shown in Listings d and 5.

Cuslomisation

Take a copy of the sysiem default file /usy/openwin/lib/openwin-menu and add your
own entries, ncluding if you like, a new MENU of your own speciads. This approach means
that new system progroms and wtilities added by the systiem administrawor are picked up alony
with your own customisations. Sce an example of this in Listing 3.

5.6 Start-up Windows

When you log in w an X wrminal o default sot of windows appear, These windows can be
changed or delowed and funher windows crcated by using the Workspace menn or from the
comraand lines of wrminal windows. 1f you arrive at a position that you wish w0 be duplicawd
next Gme you log in vou can save this position using the Save Workspace menu iten under
Utitilies. This aption catses o file called . openwin-init 1 be overwritien with most of the
comect entrics. One eavant i that, for reasons beyond the scope of this puide, some windows
may not be represented in the L cpenwin-inic (e after saving the workspace. You are oo
o midify 1he file with an editor, adding more items by hand bt beware that doing a Save
Workspace azain will Iose these changes,

6 Interacting with other systems

6.1 Introduction

Figure 1 shows how some X clicnis execule remotely and display their windows on your X
lerminal sereen. Most programs mentioned so far in this docoment are available on xserv and
no special actions are reguired to set them up since the XIDM login docs this automatically. Also
in “Terminal Windows” in seciion 4.8 it was shown how xservl could see files on other systems
using NFS. A powerlul {eature of your X terminal s the abilily 1@ display windows [tom olher
compaters running X clients over TCPAP, This aliows you 1o login 16 a remote compuier, {nm
xservl) and display windows on your X wrmninat in the same way that xservl based programs
de. Reasons for doing this might include

t. the required program is ol avafable on xsered.
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1-3

W is a Science Applicarien. These are strongly discouruped on xservl so a3 not o degrade
the performance for other users.

A There is some perfomance or siher benelit to be gained from accessing local disks on the
TORIGLE Systen,

I

NIS is not available on the remate system.

6.2 Security... and the DISPLAY environment variable

Two sleps nead to be aken w0 setop interaction with other systems.

1. Aliow access o your X werminal via the Securicy, .. itemunderthe Urilicize meny
by specifying the remote machine name via Add Host or use xauth, see below.

t-J

Find the nume of vour X tenninal and login W the remote sysiem using (notmally) rlogin
To determine the name of your X wrminal wse the command princteny DISELAY let's
assume your termieal is called “xtermd™.

Then, when you have lopged Into 1he remale sysem, type something like:

aebeny DISPLAY xtermd O

Following these comimands, the syslems are it a position 10 exocute an X clical and disphay
on your X terminal screen,

8.3 xauth

If you are coneernid about the sceurity ol your X session, bearing in mind that it is possible 1o
sngop on the keystrokes of an X sess1on, there is another mone sophisticated seeurity mechanism
available. Every time you fogin o the X werminal, a security number is allocated w that session
and recorded o dike i your home dircctory { . Xeuthorfvy) The program, xanth, controls
and displays the coments of this binary file. Access can be allowed 1o just a single user on a
remote system (rather than all users on that system). To allow aceess from a session on another
commpuier, first display the current authonsation string:

Eo Using xauth, use the st command, The oupat will look something lthe this:

s M MAG

2. This is plain text and can be cut and pasted, mailed or copied to the remote system.

3. Onoahe remote system, use the xauth command and add the new authorisation string {or
your X terminal:

Once done, this remote sesston can start X progirams on your X wnminal, bot only (o 1he duration
il your session oo the X terminal. Log out and back in again amd the authorisaion will fuil,
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7 The Future: Possibie directions and an invitation to comment,

The provision of X wrminal services staned as a pilot project. Since then, the host system, xsenvl,
i been upgraded in memory and processor speed and is expected o provide X erminad servives
for up w 40 X 1werminals and perhaps another 30 login sessions, Perfonmance of the system is
monitored both qualicatively and quantitatively and wse of network resources, physical memory
and typical response tmes are all watched closely.

The soltware provided at the stan i mostly of Sup Microsystioms onigin, An environment bascd
on OSIMoen! is alse provided. Public domatn programs are installed as they become avatlabie
and upprades o existing sysiems will contipue,

You are inviied to comment at any fme on any aspecl of the X tenmial, the X terminal server,
the software and service by seading e-anil 10 comments @dlac.uk

-



Appendix A Document Scope

This iy the Fiese Edition of the Guide is al Version 1.0 and is appropriate for following software
andd hardware revisions:

xservl unning xdm (X R4 OpenWindows V2.0 and V3.0

X-lieet 507s running version Bogt 1.3-20 Server 1.3-2

X-bine200%s ruaning version Booi F.3-2, Server 132
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B.2 Unix Man Pages

8.2.1 Using Manual Pages
Unix on-line manual pages can be read using the man command. Below and throughout this
document 1he convention is (o refer o the name and the category as [ollows:

subject{volime)
g olwmil) means the man page for olwm from volume | which can be uccessed with the
conneand:

man 1 ofwm
If (his man page is the only one present in the manual pages then man ptwin is sulficiviat.

B.2.2 Useful Manual Pages

See alsor olwm(h, X(1), xterm(l}, cmdool{l}, shellool(1), texwedit(1), fifemgr(1). muii-
tool( 13, em( 1), clock(1), calctool(1), dbxwol(1), princol( 1}, tapewool( 1), snapshol( 1), binde i),
iconediy 13, perdfmeter{}) and most of the programs 1o be found in Jusr/openwin/kin and
Fusrfopenwin/bin/xview

B.3 Pericom Terminal Installation

A short decument called “PERICOM XLINE1SO X-terminal - [nstallation Notes fxservlj
(DRAIT DY is available. This document wonld normally be used by Systems Group, but
should you require a copy ask at the Computer Help Desk.

B.4 Software manuals on the Window Environments

The (ollowing maruals are supplicd with installed software. They are not purchasable separately
and can be oblained for loan via UIG, )

1. Sun Microsystems manuals: DeskSet Reference Guide, DeskSet User's Guide.

2. DECwindows Companion o the OSFMou! Style Guide

3. DECwindows Exwensions 1o Motf — UNIX Systems Edilion
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E.2.4 Postmasier

I you have elecironic mail problems send [or help Lo

c-mail postmasler @dlscuk APPENdiX F Listings
(This may sound paradoxical; but Tocal mail will mostly wark, IF cven this falis then use
network support wilk he able w0 help)

Listing 1 festfesers/X DN/ session

DR T SIGE

%

"y
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