REVIEW
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Has the future of intelligent workstations arrwed?
UNIX,WORLD reviews this brignt spot from Sun.

The SUN-

BY BRUCE MACKINLAY

hen Bill foy, one of the
founders of Sun Mico-
systems, recently cpoke

s ON (he future of the
Unix system, he talked of bit-
mapped jraphics. actworking, ad-
vanced word processmg, and, most
ympottant, computer systems de-
sighed for peopie. What he said
went over the heads of half the audi-
ence, and the other hall shiook tleir
heads and said. "What a starry-eved
dealist!™ or “Right, but what does

that have to do with roday?”

[nterteai asked 1:NIXWORLD to
review 1ls software on the San
Waoikstation, and | jumped at the
chance to cee ow the Sun Worksta-
tion lives up to Bill Joy's dreams.
After working with Interleal, I chose
t0 do sepatate reviews of the Sun
hacdware and Interbeal sofl ware.

The Sun-2 3s primarily a single
user workstaton, providing a so-
plisticated user with a poweiful
genera-purpose environmenl. Sun
j9 marketing this  warkstation to
wliat it likes to cail the kmowledge
xvrker, AS | undesstand il a knowl-
edge worker i anyone who works
vith dbcuft mwelectudl tasks, m-
cudicg en@NCetvig, soenee, teclum.
cl publishing, artfial mtelligence,
and af looms of research.

Lz tbe past, workers n these
areas have either purchased mn-
compuiers nr used mainframes,
spewiing $30. (XX) er mere per re-
searcher. Mainf-ames provided (he
resasrcher with tools and nember-
crunching, bhut lhe price of
restrictive ceniralized conirol and
batell processing was too nuwch to
pay. In desgeratiun, many research-
ers tumed to municomputess, which
were nol mawh moge than bare com-
prtegs and wtuch provided researsh-
ers with little @wore than a Teletvpe
and 2n assembler.

It was from theve eacly mumi-
cemputers hac the Unix system
arose. The high price and the
“minendimess” of these older sys-
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Workstation

tems severely limited the noo:ber of
researchers able 1o use them. Wih
the new t6 and 32-hit 1gicrocom-
puters, a numiber of cerpanies, in-
ciuding Sun Microsystems. Apoll,
and Valid Systems. liave entered
this aterker with a vengeance.
producing "low-cost'” research
tuols

MULTIPLE WINDOWS
AND MICE

The first Wdng you notice when
you sé€ a Sun Werkststion is
the 19-vwh monochrme dispiay,
contarig multiple windows asid a
mouse. Undermeath the windews s
Berkeley 4.28SD Unix. exteading
thie rschine wtto 4 knal-area net-
wark of cooperating Sun Worksia-
tens, super-munis, and mdinfraiiies.
Withm the windows tuns a wide se-
lection of software, includmg some
of the latest exanpies of leading-
edge research ind development.

The Sun workstation i$ an ine
pressive machine from an
umpressive group of peuple. Sun
Micrasystems was fownded in early
1 982 by Vinod Khosl, Andreas Be-
chtolsheim. Bill Jor, and Sco:t
McNezjllg_ The company immedi-
ately rased $4 mdlion from a geup
of venture-c2pital flicns and crested
the fiest Sun Workstation, which
made waves in Both the business
and acagemic werlds.

Twe of the four cn-founders aze
experienced in electncal CAD/CAM
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and microcomputers and have
M. B.As fom Stantord. The other
two are PhD. candidates from tic
Berkelev and Stanford. Sleres
about 8il] Jov abound. The cne [ kike
bes: 3s how he petsonally did the
hrst Berkeley software distributzon
long before DAKRFA realized that the
{nix system could be a valuade re-
search Lool.

The Sun Worksiation uses the
Multibus (1IEEE-7%6) for externa! pe-
riphetals and a high-speed 32-bit

proprietary bus for nenwry aid the
bit-mapmed Sraplac display (see Fig-
ure 1% The central processor is an
M6E2#1( runming at 1) MHz with o
preprieiary. virtual menwry.maasge-
ment umt. Eack wotkstdton can
support from | to 4 Mbytes ef real
memey and 186 Mbytes of vatual
IEINOTY Let Prosess.

'Fhe real memory s high-speed
(15¢-nindsécond) 64K dynmanuc
memory chups. This ailews the cen-
tral processor toun at akdl 10 MHz

ISNDUwWORED HA



REVIEW

86

CYILITY COMMAND COMPLETENESS
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REVIEW

withl no wait states &l wathout 1he
vomplesity ar expense ol memory
wscking. The 1 200 has a F6.Kbyte
cache to allow lhe processee to
achieve the sanc perterninance lsee
GNEXNWORLY Vel 1. No. 1),

The provesSor alzt Supports
fiveet DIrtl pUIROYY - LUeesy S that 4
pecipheral ¢au access a Oyte
anywhere i wtual memory, usag
the same niapping and protechon as
any process in the system. The vir-
tua) memyiry' managenieut utit uses
both segmenl angd page tramslation.

The Sun is taster than
the Apollo in most ways,
but the Apollo eats
floating-point operations
for breakfast.

Segment tranzlation aliows U upot-
ating system and compiders lo or-
panize memory nto useful struc
tucgs arid shapes. Pzge translatien
improves hardware efliciency.
alowing the opuratng system to
easily page in and out wirtual
memyry.

Berkeley +-2BED Lhux =up
ports these featuces, alowing users
te WIIC and run 2 program el
coutd vse 3 full 1o-Mbvie mewmory
on the MEB01 0
PERIPHERALS

he Multibus handles all in-

pur/outpiit, Among lhe periph-
eray suppnrted are Ethemet. &
sMU hard sk an $E51 bus sdapter
lrabelling bath a hard disk and 1/4-
inch carendge lape, o Q-toack 1/2-
inch tape dowve, @od 3 fluating-poiit
2ccelerator. The central processor
SupporLs Iwo RS-427% senal Wnes. and
the s¢st adapter supports feur
R&5-423 secial lines. RS-423 1S 3 rew
stindarad seral nterface rhal s
compatible with the vlder, slower
kS-232. but it will aitew the upward
maverment to #5-44Y (whick wall al-
low seridl commuucilions at speeds
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BENCHMARK MEASUREMENTS

Arithmetic qutmnﬂut Tuoee Without Floating
Point Accelerator (; per op}

5 hart Lﬂﬂr Float

+Add 2 95708 428
~Multlpiy 2 28 254
| Dhvide 14 32 417

Arithmetic Inetruction Times With Floating
Point Accelerater (microseconds per 99)

*Add 2 B60ns | Gl
w¥ulzipty 23 28 72
1 Divide i4 3 108
Memory Loop Acceas Tines
{nanoseconds per byle)

Read Write Capy
Char type 1§ 2 2
Shart type 57505 $o4ne B15ns
Long type: 414ns 67lay 645ms
put/@utput Rated (hytes/sec)

Read Write Copy
Disk-less 17K 109K 40K
P'ﬂ:li'.“ 171K
Y 1 702
Yy l+2 25
RAM 1obYTa G2
Rt 4°byte 1532K
Array Subscript Refereaces (microseconds)

shorf |
o

Fuaction References (microseconds/ref)

(- pasDTt eSS 1-parameter
functl} Ranet(i).
3 19
C Compiler Performance
1301 symbols, nmnm
CPer estim: B.5 sec + 25 lines/sec:

Real estim: 1 X cpU

127
152

2B
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REVIEW

up to | million bits per secondt

The <§48Y seuptbed nusximun!
rate s 50 umes fasier than that of
the kS.232. Tliece -are a lot ol ad-
vanlages N the Rs-44Y nrertace,
bul the maur dizadvanlatte m 1he
large pool of exasting RE-232 termi-
nals and cumpulurs, Fhese seral
bues. van be used as termuls, with
the: workstating acting 4s a tradl-
tional supermicra. The beachmarks
shirw 1hat 3 Sun.cnuld support tetmy-
ks en all six of these hnes withowt
prudncing unacceptable slownéss:
none-Of the benchunarks showed any
evidence nt thrashing,

The Sun workstation is
more than just a pretly
toy (like Lhe Macintosh).

The Sat hacd-disk entytller
can support diske it threi sizes: 65
Mbyre, 130 Mbyte, and 380 Mbyte.
"The 3cs1 adapret supporis enty a 42-
Mbyte disk. The $t% is slew. wih
A0 dveTuge acress fime o 41,1 it
lisizennds [etrsi and @ maxmisim rara
transfer cate uf 5 Mbiiser, The sM{)
ussk iscmuch faster, liaving dtl access
timie of 28 3ms-and A mavimwn daly
tzangier tate of 15 MMt scc. sMil
lisk contcollers svpparl vezry
effiient dicecl memeory access, ir-
ther setluemg the demunds on the
processor and operaing system.

The Sun Workstaiion alsosup
porls a-'ilisk-less mode™ it wiseh all
sk LU gues through Etkernct. We
wece able to bonchniack o disk-less
warkstation. & the d@Gsk-fess svs-
tem showed only 10 10 %) perenl
zeduction of pecfonidinee. 1n fact a
Higk-less s¥stem 2oing 1o (ina) file
server is fasier thain o direct SC3t
nard disk.

Companng the Sun Worksta-
tion 10 the 4pollo, we see that the
Sun s @ster womest respects, bual
1he Apulky eats fnating-print (rpera.
vans for Breaktast (See ENXAYORLD
Vol 1. Be. 4). Evenwhesn the Sunis
augmented with 4 toating-point de-
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COMPANY OVERVIEW

.ﬂﬁmsp&llr uanles:
PublerPrivte:
n _Hua‘imé'sa: (ar:.:

(.90
I&arketm
Gengral Sa)es Cenract:

Oruss Reveme:

et Incomme:

Employees

% af-total expense sperd oo RRD:
Units Shipped:

Malor sappart centess;
Palo Alus Galul,
Lexington, Nlase,
Flrﬂﬂkﬁ.u‘t. West Cemmany
Pluy

4 other feyd
Saies}&l[mm offces
Major funding:

ist round — H‘imﬂl&m

Kleiner Perkins, T0I,
U5 Venture Partners,

2nd round - - $11 million

Privately held
2 years

2475 Gacia Aveaie
intsmn View: Calif 94843

$15/506:1900

Scett MeNealy

Gorol Barvg,;

Joe Roebuck, vice-president sabes:
415/906-1300

?E:?ﬁ]irs Year: E&t Year
2.5 Million g
400 plus IR
12% 125

1500 Ll

West Coast Venture Caipital,

Numeraus mmstitytional investors

caeterator, U does ant souch sthe
Apdallo’s ruw  tlouungspoott  speed.
Sun Microsystems uvsed the sKY
Bouting -puint aceelecatne. |
Lendiumiaked the Sun WorkStatian
with and withaut the Hoating-powl
accelerator.

The Hoating-pomt acielerdtor
snaroved loatng-péshl npoerarinns
o the Sun by as mw:h 83 40y per-
cent. but even with thuse impenve-
ments. the fldaling-point uperaticns
on the Apoile are from 3 0 31 Wnes
faster thas nn the Sun. Even the

chard a0kt Yong operziions ate faster
an e Apallo. Sun is tasier 1y Mith
memoety L) \abour 2 times faster)
and disk 0O tabout 2 W Limes
@Aster), and in most other aspeats
(% Sun outperformed the Apolle.

NETWORKING

he Sun Wocksation supports
FC G eetworking aver Elher-
nelat B millon bits per second |-
cause it supports Uirixd. 4. Lnix 4, 2
prvdides the best netwnckmg envy
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REVIEW

oament in the Unee world, wath
temote lng-m, remote shells, and a
whule set of remote vtibties. Sun is
workmg, on the next siep. the
remote Ale systetn. Thas will allow a
gerson to rmount a cesmuse fle
systen) ene cthe local fe system.

This vapahdry was alanned for
the Berkelev 4.2 release. hut Bl
Jov did not have the ume to uwrtte
the code, 1 was teid that Sun has
Roished the code and thai all that
meeds (o be dune 1S Lo wtegrate tw
code into the kermel. A number of
other leading-edge computer manu.
fachirers ane cushung to preduce this
remote tile system. ATE&T plans this
capabiity for a futoee Unix VT or VI
The oy quiestion cow 18 whe will
preduce a good, deeply mtegrated
nelwork Hle system.

| was verny pleased te sce the
depth of iInlegralon o the network
on the Sun Winkstation, Thic lager
Jrinter [ was nsing was on ity W
wurkstation shared bv aver 101 dif-
ferent Sun Workstotons., The list of
machines on the different networks
at Sun worid headguariers contamed
over J00 machnes.

The ether advantage of &2
networking 8 cempatbdhity with
other §.2 mactunes ichiding vAXs.
the interesimg new Pyraimd RISC
machitte, and soun the HM 3081
e, Wheil Sune fiishes the
remote tle system, they plan to Qve
the software to these other noncom.
petitive machiaes, Soen we will see
the realiziition of the dresm of a net-
wotk of wotkstauons ané dack-
round number-aunchers

WINDOWS AND GRAPHICS

here ¥ more te good graplucs

Phatl Just a lurge blt-mapped dis -
plav and laser prnters: thesc are
just the raw Tdteruds 1hat oot
graphics are built upon. Ta have
Kood grophics requires softwire,
lots of software, much more than a
low-Jevel subroutme hbev. The
Sun Worksssuon Pavdes a lot of
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soltware, and she mdependent snft-

ware provides tosls. The interhaal

(hce [ublikhing Nvstem suttwace
praovides very preity waord-
processitg and very advanced
yraphic presentation lools. Y-CALL 18
3 Sreadsheet wich eraphics, amilar
to Lotus 1-2.3.

onald Kouth's TeX and

MeraFrat lypeselling allaows very,
advanced fypesetting ol technical
and fureid languuge composition.
There are alsg a aumber of ditferent
Al AMCAE soll ware sysiems with
ertensive giaphics ahd whadows.
Sun provades these third-pairty soit-
waie deveduperd cxtenSive lpole
develup peophic and window Ssci-
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REVIEW

ware, The conient of these iaols
r3ises blendy debates hetween en-
thusiasts of different approaches.
have always believed tgt graphlc
tools shoald nsciate the program-
mer from the messy hacdware
detads, _ .

The tels sre farrly Himt luve),
withh very few hardwire derails
showing through. What most -
pressed me wad the ease with which
graphics designed fer the large
rexolution display could be.cisplayed

Sun is marketing this
workstation (o what
it likes to call the
- knowledge werker.

on the mediam-resolutien culor dis-
piav. The window tools are also
fairly high level. The dnwve-less
workstatton [ reviewed had barh
monochrome and colur  dispiavs.
John Gage of Sun Microsystems
demonsirated the abliy to move
from one dispiay 0 the other as ¢
thev wetre one screen. He could
open a widow tin the left screen
and then move the moeuse o the
right and open a window in the tiehe
screen.,

UTILITIES AND OTHER
S@FTWARE

s you €an see from the list of

third-party sefiware. the Sun
workstation is more U just o
pretty oy llike 1the Mauintosii).
There 15 a full set of £2 Uiy
ubbittes, acluding rcp, rdacs,
rdunp. :l4¢gin. r=zh., rnaws,
rrestore, riar, ruptiore, dand
r+he. rtar was used u dowidoad
the Aim benchymarks from a tape
dnve on 3 remote nwchine. creating
tiles and directores on the lnocal ma-
chine, Most of the System 3}l ¢am-
mands were misding.

The unly useft) System Il
command inckuded is ¢ pt e, Missing

BHI e waRin
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Vergion 7 ¢ommands. are uainipT-
tamt, except for dGumpdi r (whech
hfs been repiaced by the <1 option
of restor) and Zearn. [ Was
srpased thet seme Herkeley 4.1
commands were massiigs but thie
missing commands were nf verd
littie unpostance. } lke the see and
s conamands.. butl tlese are vesy
easy to duphcale.

The list of additins mcludes 3

large number of uwful cummands.
The Sun includes C. FORTRAN
(£77) and Pascat Ihird-pacty tios
miages nclodle AFL, LISR {FRATZ
LISPY, MAINSAIL. NIl RMR DR,

There is more (0 good

graphics than just a large

bit-mapped display and
[aser printers.

anvl Teieso‘rt Nda. Sur tlsn has an
aggres sive 1bird-parly-soflvare fien-
wrare and will excend its srfiwar:
base even firsher
Io the Sun Workstahon [ can
see the futare Bl oy described, bt
much work widl haw to be done
hefre we car reach 1bs fubre. The
system s mm.t mute :nh;;.r‘*tetl
Lhan its predecessors, but it is still
very tragmented. Maiur wourkneeds
to he done connecting the Sun to
orher systems, The vost i still very
hagh—T won't have 2 Sutr Worksta-
Hon on my desk for o oumber of
vears. ) e price of a drive.less
workstatien deopped o 85,001 or
less, then we would see i ceal begn-
nig rrf the: @elligen{ workstation,
don’l belteve that Sun
Mﬁ.msystemﬁ has the resources ti
furd the tevel of research and devet.

opitert necessary te reach cthis

futire: AT&Y has he resources: but
does it fave the necded uts and
nsight, | get the ge_ehng th:al AT&ET 5
just Aitting around. 2nd 'EM has ta
many ToNs | W many fires. In this
ciass ! machies,
been a fokniver. nof a leader. Stin
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M Las always

hopes that coaperatien ameng a
number f nupcompe:my Lampanies
and gr;w?m@tn rescarchers  will

forge this fulure.

This i why Sun s wllitig o

bcense ot i3 lewel—its cemote ble
ysrem—begause in wgthingc the
company would receive iroportanl
researcfl tiat it eaun affurd t ts,
LarPa cenld change this. hbwever,
by peiung back mto the undng of
Unx svsiem research on a jarge
scale, W

[fruce Muckovay studetd computer sd.
©ocw, eltetacal cngsecedng, and mad at
¢ Berkeley. He B nowa skosr PArtaer

16 NIWATECK Sy3tems, Inc, 4 # WaTe
deveiopment and cons! f&m. He 1=
currendy working wikh LNOUWOKLS:

Magazine i dessdoping ies computir
facitities. His st actiche fw the miaga-
zow, 1 1eview of Honeywell’s Scolvicm,
dppesred Yol L No, A
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