X WINDOW

Building X Into the Network

X Is Maturing Fast —

Flourishing in the Workstation/Server Environment

Boe X, Wiindor Syavenn delives Ui basle meghs-
niam bo implement Graphical User Interfaces
Iﬂlﬂljinth:d.iu.n'hulﬁlnm.pulin'mm
mene. X was designed s pare of Project Athena
at MIT, and due o sirong support from the
Cpen Software Foundation (O5SF) and its
members, 33 well as Sun Microgsieos and a
groumndwec]l of third-party companics,
X has rapidly become the de facio sandard For imple-
menling GL s

CrUL ae beooaming @ fundamental w computing as
compuber architecures, operating sysiems, and net-
“thlpw-mh.]n d'm“c'n\r |:I1-|n|:|l1hl.h:n.|.|:1:l
lections of kow-level device drivers, X is replacing the
command line interace.

The UMUK environmean ks, for the most par, the
plasfiorm used by X application and systom solteare de-
welopers. and a wide mnge of X-based applicatons and
sptem soltware are bocoming svaslalde, The soliwane
products "Tic” at differcnt layers of the X model {uee
Figure 1), and a wser selects products based on faciors
such as ihe siyle of inerface e requires and s wkhar
e of the X maoade] e needs b implement X,

WORKSTATIONS UNBOUND
Competitive prodiscts addressing all lavers of the X
maElel are i J.|r:-\.||::| I oty avakalile, A core grongy al-
readhy exists, Frochssis froemn the same vendor temil 1o e
vailabde om all mapor LIS |:'|.|.I!-|rl:||.'\. i lusleng jelats
Formna from HIP Apallo, Digial. Sun, and TBM. Theugh
ey are usually developed on the platlorm hat thi
i'li'nplllll'-'a sl Pwars CTEIEETs Are el formi b wich, X
sofimane products ane casily ported soroas U TX-Baeed
R T

Bt oun ihe clicmi Capgplicalmin) e, X nedquires hiugr
amoainis of ey anad R AT R I alcliciisn
% nerveds {alespelays bicaned amyw here om the netwark]
el Pty o e maey B okl cuoessive imberac tion
acroas thie metwork with a obend dise v hented biscal re-
sires. The large memories and strong mips rating: of
fesiliny = wood kalaiaisiis Sic FHOYIIEE NeCeasaly L MUHROTL
e nise o X, The PO at beas i ies tradions] form, will
have a hard time keeping up. but iU's certainly trving
iSce Dressing l'lr Thie PO Agd B4, pEEE 151

X s growing fast
pateal. The limitaoas of X, i faci, are already beeom-
Fal'y BT THEL A Thee s Dimbiagion o thar X, as a dis
tribtnsed computing mcchaniam., docas 't do mach mone
than provide the graphboal inverface between the apple-
caticn and the usey or uscrs pan g e application I is
oy concermned with the semangics of the meerge,

Furthermoge, siiice mmosl e min X
froum a workaaion with s emn powerful
Process, i @ waste b uar sch s peas-
il e hine anly for viewing. The full

JANUARY I5 1941

s By st w Alban anvaias ainles-

!-h:'u- |:|II-H'.||.|-|l I-r apeplic AT ok
involsd Dwics o the tame icreen uting Both the Opan
Lok wnad Mot Gl

resoiarces of the workstaton o o be explaived in the
distributed X evvironment. This will be accomplished by
integrating X with the dominant BPC mechanisms
avallable from Sum/ATET and O5F, s shanem in Hpm'
2 Goenpanics suth as Visual Edge (Montreal, Cansda)
hewer already beypun work in this area

MAMAGING THE X DESKTOF
Lindess v e lappy nsiag o UNS dhell fron
mal B mside & wanslow, voma Il wisl b ai
w glealkin [ MEANEAECT [y scluicl for your specilic esviroamn
mcil. The best kivrwn X-based deskiop products an
available Troamn YVikdx Sofvware (Fescon, Vauh, 1X1 Lid
(Cambyidge, Englaml), and Henled-Pachare.

Dt mamagpers wunlate the wer from the specifics
al the wiklervng operating sysics. Applications and

1 thee oomy

ekl Al

files apypear &8 icans, and dammands anre ao0eseel i
pulldosn menus. A deskiop meanager is il e the
M inBind apsrating sysiem ., wheneas it moas be sdded
i LTI e Brimacs,

|_I|'\-|.L|np manager |:m'|ﬂ|||-r-| wan he disfinguinhad an
i heasds of the maeure of the meemfboe s the amlerlyving
apcrating swicm [they can be completely ||n|.;|:i1| il
anky partially hidden ) as well as sapport for existing
applacaisons and Libe types. Fos |'h.|l1'|r.'||l\.' , the Loaking
Cebaes prosduct froum Visis attesnpts @ retaan the "leed” of
thie UMIX shiell and supporis some 450 filc trpos, Fua-
therrone, daee Visis has wrinen s owmn X soolkin, Mo
iill, Hl_-r-n Lok, Presentatiom Manager, and oflser L0l
are supparted. The GUUL is selected by ihe waer a
rndlme,

Ckn o Sum mscbine, Laoking Class in U LE BT sl
SunVeew applications imbo the X environment. Sunbios
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wad e firsl poolkic devweloped at Sun and was not X-
el P marest LeseTs e miggrating away from Sunbicw
o Sun's XView wolkic, which i based on X. Looking
Cilas was criginally dewloped m the SenView coviron-
ment and mew (in addition v supponing all the major
UNIX FIII[&I’II' is eaiing magralion pains [rom
S ¥iew o XView for users of older Sun worksations.

OFEN LOOK ¥i. HOTIF

The hottest debate im the X workd today is between the
ren: mioat popalar X GL s, Open Look ard Moid. Cpen
Lok s by Sus and ATET, while USF and i
memher companics ane solidly behind Motf. The third

Suppon for both can accur in e wave One, an X
application uscs calle o citlver & Mol or an Open Look
eoalkit, and a version of an spplication of each npe i
cifered by the company; Twi, 3 spocsl toolkit is used
thit sipgionts “genonic” ol independent of the pecific
imierface. allowing the user to select the nierface he
WA AL T e

Soltournc's (Longmant, Colo.] Object Interface
(CH} library i che best bnown iaalkie sepparting the
lavier mothod. The photo shows haow “ thes nopdkat
enables o user to run applications wslng both Open
Lewnlk el Modid at dbe samee time, Hoswever, mising the
Tk drd el ool Bsoily o fhe sanse clisgslo s asldd awl s
nisl recomamended By Solboarme,

I sl ks B P ring haibh are casilhy |'\.||.r|. il A s
LIy platfmrms, TGV (Sanea Goue, Cadilp lias even
paarteed thie Smm XWiew soaalkin to 8 nom- LTI operating
wysiem, Dipital s YRS, almsing I::l||||_'r| Lk J||i||||.-\.'|n||-h
arkgimally written for Sun mackhises o rm on ibe YAX
Thie mais Mol voeslkb i O5F 1, while LRpsenl Lok s
szl ||'1|:.1|11||'|.I.'.‘|1..'i|‘!| citheey XV hew Tromm 5o o e
Open Lok Inerinsics Toolkin (CLIT) from ATET.

BUILDING Gl
LUser Interfaoe Managemens Sveiems (LINMS) are used w
alEE i TSET AR ES I thie X warkl, reo Ul Ses
havve changod o e foachoms — the LIN X LT i
from Visaal Fdge, and the (pen Windoes Developer's
Canche frenn Sum, UIM X sugpons both Cpeen Lesol aisd
il whibe San'a L sl is O Lownk l.l'u'\.'ll"ll {Hher
lessegemernn LIS produces used b develop A .l|.l|.l|||..|-
tions are available from [0S [Cambridge, Mass )
TeleSoll (San Diego, Calsl b, amd Mon-Seandard Lages
[ Pams, Franee)

Llsimge a G dlevchepimciat ool slhres TR
o guickly protongee and fest an imerface 1o theie ap-
plicarinm, According we Hewlen-Packard, generaiing the
inienface i an X AII'EI‘I#.HI:H'I AN FEuiTe s il as 5il
prroent w S percent of a programme s
ne, bl with thess gools be can quscidy
kuaild the interface interacnvele, The
aniroe oode is automatically generatcd

] LAN COHPUTING



Hop B, Interlads dekign can even b=
narned aver 1o peaple with hackgrounds
in engonomice, cognitiee pevchology, and
human-machine interaction — peophe
more gualified o conserct an appropri-

[pledied wilh PRy CRASIEES DD EXIS0NGE © ok,

LM X also provides an ineerface oo
User Imeerface Language (UTL), a lan-
puage developed by Digital to case appli-
cation development for DECwindows

* Applcations
X Apphowion Dewsloperent Took
B SEIEEIEET O M
Nﬁﬁ Weindow Mamager
XLib
X Prosocl

X Layering
abe weer interface tham the programmer  X-based applications, and which was
bbmself, adepued by O5F a3 pan of Modf, UL,

Besides interface building, GUT build-
ers are providing a variesy of other capar
balithed. For exasnple, the LI X product
alloves devebopeers to huild Hbraries of
temyplaies as varbous “looks® are defined
for Mater use. I this way, developers ean
e the kool they like, or sbure the look
with other programmers, providing a
Comilstent user nterlace acrods a base of
applicarioni,

VI X also alloes developen o “ret-
rodln”™ tradidenal appBoatona imo the X

- e
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MICL BFC Tood | X Teoolkis

DCE RPC | OMC RFC | X Proteccl
Advanced X Communicatons Tools

enviroament. The product prosddes the
haooks o achieve this 1o different de-
grees, ramging from equipping an appli-
caton with a smple windowing imuerface
1o esablishing a prinlr'.lh- eweal laap
within the application. The seconad ap-
proach is more difficalt and involves
recoding, while the frst can be acooms

like LMK, makes tasks canier o per-
fiorm than if they were codied using the X
pocllic diveculy.

COOPERATION KRD INTEGRATION
Visal Edge docsnt sell direcly 1o cus
vemsers, bat it has QEMed UIMAX 1
many companies inchoding Drigital, TRM.
HF, Moorola, Silicon Graphics and
ATET, This activity epliomizes the phe-
nemenen of X: Third parties are no
langer “rhird parery™ 10 a specific large
company — they are becoming third
pariies to all the gianis. With the prokif-
cration of open systcms, thind partics
dan'y exis in the shadows of the gian.,
they direcily partcipate and enhance the
products of the larger n;-pupinh:l and
thrive in their ouwn areas of expertise.
Fosr example, HFs implomentation of
LI X, the HF Inserface Archiceo, wses
the core functhanaling of UIM X, b HP
worked with Vinal Edge o build s own
custom featares into the product. The
prosdiacy is Mol specifbe and |s invegrased
with the ather componomes of Nowiae,
HFs straiegy 1o tie wogether the disparate
elements of it UUNIX, Apollo, and pre=
[PERLARY sySlCTES CIVIFOIIeCTIRs,
Tmeerface Architect rums in the
SofiBench ervironment,. HFs collection
of CASE prodiucts, and the applicasons
prosduced are used with HP's Visual User

Environmsent | ¥ UL ) desilop Manager.
All of HP's workscaion Fmdui: 15, -
ever, ke Badsd an UINITX, snd the hoaks
bectween the products don’t requine s
tomeTs o im the fisll suite of HI
pmdu:u If they ||.|:th.|.‘||. pnme. For ex-
smple, spplicationi developed with In-
terface Archibect will rum on any plathorm
supporting the (SF /Moaif toolkit, and
with any deskiop massger, HF's srategy
is. t» mapport standands while atlempting
i provide the best specific product
implementasions within each standasd

l[es Maotif-based producis are a good

cxample.
With the: porabilicy of X and the rapld

DRESSING UF THE PC AND MALC

In the rash e GUls, che PC and
HMucintash are corainly mer going
wnadgrrsd

WWirdowing sourned with the Mse, wed
B IS participating in e X gnvires-
ment ot well Lhing products from. Apple.
HMacTCP and Mac, e Macinoosh can
seree double-duty 11 3 deiktop comput-
ing davicw and a fll-fledped X server in
UMIX.bazed workstationfyerver nes
wiorks. Wohite Fine Solvears [(Amherit
MH ) alio selly & product for the Mac,
edodus, char wns it ino an X server,

The desnisane GLI ke the P H M-
crosoft 'Windows. ¥Windows lor the PC
is meamt more (o Compete with the
Hagingaah chan UMNIX warkiatians.
Wlindoers was desipned to take advam
e of the BOABS and BOIBE microgere-
ciigry frgam Intel, and
provides a Mac-like
ko manager viin:
diows alse preides the
bty o connedt io e
sereers from within the
W e, e S e
i 12 print remodely,

In addition, sech
products fram Lacs
[Inglewsad, Calif),
Graphic Softwars Sy
e | Bearwerton, Ora,
wred Chuareerdeck Office
Spatems |Santa Menics,

Cal¥ ) turn a PC iego an

ETeswiin i ap T ]

the deanh J*.-: applications svailahie for
a wmricty of machines ia rapidiy becoming
hisory.

Arguments againig X, wch ai jgs re
source-hegging and the difficulty in re-
M TEring cxisting applications io oper-
ate under the “event loop™ required by X-
based applications, contkmus b plagee
widbtapread application of the siandand.

Cheap, character-oriented termbnals
artached o o |'r|ln||;nu1|:|u|.ﬂ' remaln the
lesst expensve solution for many appli-
cathons. But all revolations ke time, and
theere can be no diowbs that the X revola:
elen b solldly underey, +*

X sarver. When used with oo of the
wevoral TCRP implementaticen for the
PC, these produnts wen PCs ince el
cheagh dlaw, X 1ervers an serwedn ol
LMEE warkitatiens. In addition,
CESCraew X, to b inbrodiuced bier chis
year from Quarterdech, will turn 3 PC
inta & multicadking DOS pyviem wich full
X server and clent capabilives.

Bise UBILY (3 mlse available con dhe PT
and Mac. The Santa Cruz Operation™s
LMK (3C0 UKNIX) s supported by
severnl X vendory, includfing Vishe, wiies
eifers the Looking Glagy deskiop man.
ager for SCO PCx. Apple’s ALDC LG |
eparating syitem for the Mag s alie |
finding upport. though Apple ltuel is
dragging its feet in the UMLK marioer-
place
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