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NET

NETWORKS/BILL MACHRONE

The manufacturers of networks have
been sending up smoke signals to let
the world know their Fmdur:ts are reqdy,

Wrhile it’s often true
P that where there's

sioke there's five, yout
t can get burned, too.
W




Aa fow qualifiers that may help yau
decide. Do you have several PCs and only
one letter-quality prioter? Do people line
up at the printer tc wait for their turn?
Are there several PC-equipped “'stations”
through which work must flow? Are you
shuffling disks? Is one PC user creating
infarmation ta be used by others on their
machines? Do you wish all your PCs were
XTs or had hard disks?

1t you answered yos to any of the above
questions, read on; you could be a
candidate for a network.

We've seem a sudden proliferation of
courses purporting to teach you how to
network your micros. 4 course? How
taugh ean it be? For 3 days and anywhere
from 500 to 1,000 bucks, you can learn
everything from the history of micros to

FCMAGAZING 9 NONEMBZR J9n3
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ustvwark topalogiss i haw 1o nogotiate tho
comtract with your chosen vemdor, Maybe
Thers's moe 16 this than, meets the eve. we

pured.
Weo read (he ads, attended the sami-
nare, and drapped by the boaths ot the
shows, ¥k through l¢all, we ber! nagging
doubts about voems of the cisima being
made sboul performance. capsbiiti
and price par work uation. Quz sohtian
wha 1o aseambla In our afficen oo of evary
ind of nshwork wa could vy our hends
or. We were tough with the vendors "Il
B canl 1 It work on our mochines n
our environmeat, it doesn’t meiat,” we ma-
sanad. The vendors wore cooperalive,
Boms sant Ischniclans, some sl fikrket:
03, but all sent networks, Dur require-
‘menta wara simpla: Just the iwo FCa to an
XT. This. w fgured, was the bars mini-
mum conflguration wa would want as 8
Foundatlon for a network. When we aclu-
ally set them u and an them, wa mxpect-
ed the remulin to be intercsting, and wa

found mare Iben x faw surpeises
In aoder to fest the drtwarks, we

dovised & grotp of sandard tasks that
\nmuldbuillm cral-iifs pxampias or mew-

it would Indicate haw the
mwuﬂsmulmlympnﬁxmlm-um
wstbons. The fiesl thing we wanted to test
was how well the network provided
abarer scoras to largs, commonly used
programa, Thase could ba anything from s
word processar ta a compiler or a sprsad-
ahsst progmm, Wa choss Word!

activity o the natwork showed th printer
part, For this, wa built an “infinttoly fast
printar,” which acknowleslged charactars
s fnal 45 they seero transmitied,and count
ed the numbar of charactack font In 1-sec-
ond or 10-second intarvals. A short com-
piled BASIC program LPRINTed a charec.
Lar pattern continually,

Th firat of our fie orimied Inats was

benchmark for this test and measured the
ampunt of time necrssary to foad it over
the astwork from a hard disk Rl sarver.

DO You

wisk all your PCs were
XTsarhadhara‘dzsks?

Chur uexd test wes I see how fast we.
could pump outcharaeters from the prin-
extenl

program, which continal-
Iy ceated fies in random access mode.
Each cecord was 1,024 bytes Jang. and the
ke length wai 20 records, We racocded
iho thme overy bon times the Rle was cre-
wted. Anatber test read 20 recacds et m tims
frott » it of 1K records. 4nd bor, too, we
hncked fho timn svory ten mpetitions.
Finally, wa combrined tarts 10 sea what
affects they wauld hava on each ciber,
‘Wi canstitutas reasomshle performarce
i n welwork? I nsma of whit a Gln vorver
cam o, i1 marely meeds tn be fastor thn &
fiappy dik ar, o spoed ia truly immatodi-
al, provide iore storape than 2 floppy
dlsk Can it fiva up @ i3 cjaims? Can J|

r partafa pr

A comparison of the 1l the astwarks ke ta read @
bawy and whem they are creating  file af the sams Fme.

File Create Time

it whea e hatwarks o nat

a5
I Witk §ila rend BNt basy
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HEFILE
server looks for atl the
world like a trash
conpactor. Inside,
however, beats a heart

of the purest silicon,

Iettorquality printenst Can it keep them
fast mough ta be worhwhile!
Speed may well be secondary. Who cares
bow many measbita per second 4 nefwork
can tranader, I 1t doss thlngs wrong?

AST and Orchld PCost

PCoet b 2 sinale product uifered by
theee vondors. Ochid, Sante Clara Syi-
tems, and AST kave s lechoology-shering
and. crosslicensing agresment covring

Producie. The tetrork cone
vivs of & bouse, somdal cabl, sud taf.
wars, Each board has a sstiable 16-b
address, o theotetically » taxioum of
63,535 dluvloes could sham the netwark,
sitheugh mors than ten may be optiamintic:
The stalorl speed of the natwork ia 1 mogs-
bit per eesond, i approximately 100,000
chumttors por soctmd. Wo did nal tsst
Santa Claws Systoms’ verslon of the -
wark, s we will only desr/be funcilonal
differencos whems they exiat

One frature of PCnet fn that any PG can.
be 5 Berver or a wser. In satting up tho sy~
tern you spechiy which drives aretabo pd-
vate 10 the Iocal user ind which aro ta be
availatle o tha network. The Ble setver
et usablo i u wark sation. Any su-

for ik shirlg, other thao having ooa
copy of COM or .EXE propams available
108l users on tha nerwork Au with other
networks, that means that single-drive or
avem drivelass PCs can be o cost-saving
peactieality, FOnet provides ¢ convention
for locking duta fleasa thet they cannot be
accessed by multiple usecs at tho same
time. Thia La usually dane theaugh Lich
fles, which s a lock flag o a given filo
while 41 42 in use nd relinguiab 3t wher,
tho uzer s finished with iL Sine FC.D0S
dosn provide any means of locking or
sharing files, PCoet's conventiona ait alop
PEDOS—an wxtra “layer” af checklng
required befure a flle can be aceessed.
PConl installed with roletive sas oo
ous PCs and XT, afier wo removed s bw

thom equippes

servar, since sach printer ls given 1 net
‘wotk [T}, and thees 1a an sssigament pro-
gram that allavwa vou 1o tedlma ytur print
output o By oo the nenwork. Seourity b
takes cars of at the drivs lavel. F you wint
16 keep 4 file private, It must be on a non-
nework drive. There l i real provision

cards (4 modem, cards, and a
nonIBM graphics card}, which conflicted
with the |ntorrapta usal by the AT/

id card. WordSior loaded oo &
mmata PC from 1he XT in 2.7 neconds with
w0 lraffic oo the network; the time
Inzreased to 6 esconds with out file read
and create pregrame ruaning. The flls cre-

Eompuring the tizwn I Lakas the networks 15 creale & fle when the Betnorke tre not Busy
and when they are Himuitneously reaing a fike.
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a0 program Iook 220 seconds to mcuty
actoss the notwork, whils the reid test
{nnk 23 saconds. Whan wa ran them st the
same time, the wrle test weat up In 334
secands, and the read time wenl 1o 54 ser.
onds,

Since FUnel modifies the stendacd
DO running I your PG, it lows deen all

can mally be befl 508 notwork system for
otber roasons. Typically, ball-screen word
procesing programs continusly ask BOS
whelher you wre presting @ kay. If The
machina on which you ere ruanloz such o
peogram is baing (nterrupied by a network
progam, you undgubledly will notics 2

hine. For exataple. s
somtntwotked XT can esecuts the Alo
croals 1t 10 & mbte 16 seconds. With FC-
et running, it (ncraases 1o @0 seconde,
whethar ar Dot thare bs » communloations
‘beard in the machin, Thers it  similar
sffsct on the printer. Our printer bench-
mark, In compiled BASIC. is capatls of
pumping 840 charscters per second out
the parallel port. With PCast runnig, the
speed was immediately cut to 837 cp.
The fastest PCost coutd send printar-des-
tined characters 1o apother mechinn was
320 cps—still fast enough to kesp mest
printers marw than sy, With the le ce-
tw Tunning. thers wid 4 precipitout drp
1040 avetige spebd of 30 cps. Adding the
write tnl to the fray cut tha speed by
kalf,

A number wur tests indi-

LWAS

pretiy amazmg to see

cormecling memory reportedly scans the
milire momory soveral times per hour,
checking for and fxing soft momary
errers, without interference with normal
operations.

A dde rffect of PCuat's design is that
‘s st to get anything done on the servar
i othrs are using tho disk. The smvecs
hetwork baard. of course, intermupis the
shfvers peogram viry time something
o acroas the network. Given the tiwe
110 hiIBIl the response and get back
1atha tedk at hand, things slow Ioa crawl
This phenamenon i visally upavald-
sble in collisinn-<detecting neiworks and

this kind of afp , e
over two rather
ordinary pieces of wire,

derinralon In perkeemanc.

AST and Orchid recommend use of
AST's SiperSpool and SuparDrive spoal-
&z end RAM disk saftwars in conjunction
with PCoet, While thess programn speed
thingn op and lesem peinte conlention,

pared thet large blocks of wrilas to disk
Imdmdwlh notwork. whilo reads have

D

billum “fraglle”

he valldlty of 4
Ele server (ot loeat oo aa slow mna POY
a0 running epplcation progeams, Senta
ra Sytlomi® Nelwork Cache oplion
would lassen this preblem, eince scoees.
ing data in the buffers would ba fur lass
taaing o the filo servor than & full dlsk
occans. Along these llnes, AST tecm-
eaonds that programs usiog overlaye be
copled dmers 10 the uaee station In thelr
entirely to maxlmize performance.
presupposas sufficlent memory in the
local mackine ta hold It In & RAM disk.

Tn addition ta real rlrlm you also hlvu

problem (o our prinier tant, Since BASICA
and the BASIC compiler ware nol de-
llg:ni far  mulliuser enviroament, they
o things to the network Uhat are, at besl,
irapalite and, &t worst, ntoletable 12 he
natwork. Chisf amungthess offens
whole printer output scheme, First, BA-
SIC dosan’t go through DOS as moat oth
pragrams dos 1t bas s own printer driver,
Second, it not aaly clears the screen when
t beging operation, I alsa resols the print-
er_If the printsr heppans 10 b & sharsd
dwvice, and il happens to b priating,
ekt what? 11 stops. Furthermors, 4
BASIC progeam thal dossn't print “hogs”
the printer, sinoe Lhe zeset and the drivar
make it apperr that il 15 using (e printer,
Programs with beller manners. such a3
WordSter. mordly roley & message from
tha nolwork control soltware ko Lhe affect;
*The printer is busy: try again later ™
WardStr end ather progear Uike It

Bk e ik i le

of wrile time acd poten-
tial Iack o room on  foppy makes this
sltornative unaccaptable. 2nd Ul vialaten
the purpoes nnd apdril of networks_

cially o batwben
mnlL.thAMdlﬁsmdlpaﬂnrs.Tprul
of all U Relwicks In our s, network
drfves are anslgaed over and tbaove what-
wvev you beve defined 1o  local machine.
S0 oa 4 normal PC. I ynu bava only the
Iwa floppies, the firsl network drive will
ba C: On n KT, howsver, the vecy same
delvia lkoly tobe D IFyou have definod
ono of mere RAM drives on the machine,
the first netwark drive goas further L1 the
alphsbat

Santa Clers Syatams offers & Network
Cachs unit for use with PCast. 11 con:
of o smel] expansion chasmis, which sl
aboys or bolow 2 Alo server PG and con-
faint from 4 quarter magelyle 0 a megs-
bytn of erzor-porverting memary. It bufiers.
disk accesses, which, eccording ta the
‘manufgcturer, incrasses. the speed af some
operations by @ factor of 10, The error-

ASThose. packagn
in the works, which wis not svatlatls
whew we tested. the netvork. Also, both,
AST and Santa Claca Sysloms are working
o0 # multi document spoallag program,
which will ba resdy by the end of the yer.
This should eliminole any buttlsnecks
wssociated with the printer, but we doo't
baow bow It il addrees tho roed prob-
lom while in BASIG.

PCnet has one plos. mther urlque fes-
ture- the ability 1o rua jobe remotely from
angthor PG on the astwork, Whils such a
funccdon mey have limited use. it bea bean
develaped to such an extesi that the slave
PC vanda 2 signal nver the ootwok when
the task you assigned It L complate.

Nestar l'I.A.N 4000

different rom virtually svecy other rystam
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wo fested. The heart of the system is the
Fle server. In lis gobwe gray varteal cohk
. 1t kooks for all the word Iks a rash
com peslor. Inslde. howerer. beats o hoart
ot the purest sllicon. A BBA00 with 256K of
mamory lokat catoof network sdministre-
lion tasks, while n 60-mepshyle Prinm
drive: [the amallest availahls; you can go
ver 500 Mogahytes] sloms your Bles. Top-
Plogt 11 ol Is & cartridge teps drive that
backs up the hard ditk In 20 or 45 megs-
s increments. FLAN 4000 permks an
an 255 PCa 1o ba connectad ta @ fils
ardizectly or arough s cozran-
maine, The network apesd bs stuted a1 2.5
‘meguhita par 1ecood. Nestar's network i
at the token-passing variaty, meaning thet
aach device gets ltx chance to speak la
turn. withour intrcuplion.

Our firsl teal ylelded e 2 5.pecond load
tima foe WordStar shan the natwnr wae
quit, snd which rose 10 4.2 sepands whon
the ilncrealnmnd read lests wereurning.
We added » thind PG o ths tray and had

1

can folerale howvy activity from masny
wears withoul becoming obfectionably
o,

Featuren chound on the file sorver, It
raquires » ferinel for oparation and
needs to be hroughl up and shut down
rach day. Operation. of tha sarver requires
 hit of training end sxpertise, ns thers ase
comunands 10 monlr the Mo ayblow,
backup Rles. create wsers, 48t rescl/itite
pormlasions, and o bost of ol features.
Flia pratection and sharing provislons ate
pood. and there (s & sophisticstsd slec.
Lramic mal program. Any mlnnm the
aiwork can s lacronk madl, regard-
haes OF itn maks, pmvidlng « vabicle Ior
interbrand. dala Lransfers, Anoiher qest
featurn in that the PLAN 4000 can act &5
iway to mainirams syslem by nanall-
Ing the aptianal 3270 communications
device In the fils sarver. The docyments.
tigm 1a |n tw thick volumes, one far te

Corvus Omninet
Garvie Lo tHo srand old men of this tast,
clatmingta be the nrgest nefworking com.
‘pany o the sworld, basod on the qumber of
weer slations running under their soh-
~ware. We belleve them. They were on the
soene sarly with 4 file server that could tie
Apples o 5-100 machines together over o
Hbbon cahls to 2 bost hard disk. They sleo
came up with n lnnovative backup sys-
‘o for hard. dlsks known s the Mirtor,
which uses a videotpe recorder as the
#torage medlum. Todsy, they wse twisted.
- cabls fr the network, upilke all the
wthard we asted. Sl It pumps 400000
hisk per second scrom and uses s
calllsion detection achems 10 keep every-
ons communicating. Junt 10 be wurs et
we gt the point, Carvus saat ur 1,000 feet
of twisted palr cahle, four IBM Intorfacer
buards, end o bunch of etwork connec:
tors (o7 tapsl. Installing  Gorvus netwark

sarver and onn far the

thres cupies.of
wing &1 the same lime. This uly slowed
WordSter 10 5.0 shconds, The Als create
Hms wa s quick 24 seconde, which
increaued ta only 26 seconds when the
read mal was runnizg. The read teal 1ook
only 24 secands by huslf and 25 ssconds
while the creste was ruaning.

The speuker an the PG “licks” to Indi-
extp thal comewmication s ogrurring
hetvesn yaur PC and the fila sarver: a0,
aven In langthy data transiers, you know

Jﬁmhd

WordStar Load Time

A comparizon of load thmas for WordSar when: the nenvorks are busy ond ore not busy.,

Noetwmrk

Navell
Sharennt 3 :

Tecmar  NtA
that somathing is bappaning. A unlque
feature of Neatar's rysteem fs (hat t s oot
npm i 1_,!! m‘, 3Com F
i il 08, Appe 306,07 EPtu. Cormus —

and othérs. The, manry

machines can utllize tha Rle server lnd
shure system rasources. The print ssrver
softiears for the PC wan in bela 1est 3t the
lima of our trial. 20 we didn't gata chance
1o wring 1t gut, Thera Iea fully devaloped
print sarver for Apple, and the PC syslom
wrill work the axme way, Our impression
of the Mestar Is coe of quality—albait
prnsive—warkmanstip and high per-
Totznanca. The degoadalon curve appwara
10 be rather bow, msaning th

Navs
Sharenst X _:
Seconds o w 0 ] 2.0 X

BB Pusy S ot Busy
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Inserting the wives Into the tap boxes, You

fag table. melatoined by Lhe file server,
md tha Corvys-medified BIOS conaults it

then plug esch PG into s tap box. Corvus®
mannal

. -
o, But wa didnt receive one. The Corvoe
cahle looksd less substsntial than the co-
xer, bt it was just a3 effsctive, The ooly
drwhack we wers able todetec) was madio
froquency emisslon from the cehle It Was

Goursa
tnstalling » Carvis nerwork, we woald
Jrefer o use n mare sxpensive shisldsd
cable, desplls the woakness of the radta-
ton The shislds srould have to De con-
amcind together in the Lap boxes, ut we
thick i

laz 1o PCoet's, mmmumpnm «

tor resd a7 write, You
cun et up @ meadrumite parmlain
achams an & per-drive hass.

Corvus' spooling tectnique Is & hit dif-
farvot brom that of the ather eysems.
There Is n rosecved rpoo] ares oo dlak snd
a ulllity program sex up"mw <0 atser

+he spac] area, [t
lmlil you Inwoks

e
wiar PCa oo the natwirk. You can spocify
which queus of pips tosad from, and 1t s
then radirecied over the natwork 1o the
printer om your FC, Allernetivaly, you can
start the despooler and it will waitpatient-
Iy for Elos b shaw up in e prist pipe,
peinting them g3 they art|ve. This makes 2
PG a dedicaled print station, hut you can
#aitly Interrupt the despooler atany peint,
‘use the PC for other tasks. and roturn it lo
printing whan vou ars dene. Indlyldual

A comparlsan of the snaed of printer outpnts [charosiers por second} when he rebiirks
m ot basey, whan they oee ereating o Bln e whem they hovs both file tere nannis.

Printer Chatput

Ttwork

HNovell
s [ e,

PCs cen, of course, print ocally withont
spoaling the curput. An interastlng fai-
tars of the spocler is fhat It usss compres.
sion technigues ta reduce the size of tha
Hlen i the spool pips.

Thers is an optional electronic mall
syétein. producard by a third party vender

L;COM’S

software provides nifty
page divider sheets

separating onte user’s
output from another,

for s on the Canrus Dsbwork, While we
didn have the chance to wring fUout in
‘cur test, we undarsiand that It iz & compe-
tont packags and will bu the besis of
PCra's elactranic mall aystem ag well-

ACom EtherSeries

The woly true Ethamet aystem in our
tenl ia 3Com's EtherSevion 3Cam ia the
Bthemet company, Yen, Xewx bas the
name end the patents, but 30om has sl
the blg puys who doveloped iLal Xerox, In
edd!iion 1o ¢ hest of products 1hat cover

version i sel

Tecmar A Ethornet applications from mainfrares
doven to pleces of calilo, It offers PC-cri-
om enterd i two lovars: ane that uses
3 PC-XT a5 a dedicated Gle server and one
that uses £ Allns 566 a5 the sapver. We
Corus -_ choor the latter for our lest,
The Allos 598 laken by itsolf is an
Novell Imprestive machize, 14 ts normal pulso 1
Sharanst X it @ Bve-near apstem with an BOAE T
Bt 10 MLz, half 4 megahyts of memory, 10
Nestar RiA of 3 mega of hard dlzk, Xenix oparating
aysiem, and ire fast. 300m’
PC Nt - up o dedicuad Ele and print purver.
with fhe mil,
g-r-ﬂ- gl e e — - o - P I\.ls :ymm.mi prml lpoﬂlerd[mmim

@ Touk file B Fli crests ruming B Not bary
‘rars ranalng,

laclmlymlmm w0 users ofhar than the
monitar terminal and the Ethernet tap s
parmitten o the 565, Whils the soltwars
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s capable of handling 100 nsers, the rea-
sonshle aumber Js probably somewrhere

10 and 40, based on the mix of
tasks, W torted the 19-meogabyte version
of the Allos. The 30.megshyte varsion’s
hund disk b about wica s fasl. You
woaldu't see all ihmt much differeach in
maximum theoughput, tut the degmda
Ho curve would nezessarlly ba lowe: in
tha server with tha Fasiar drive.

eacher than an Ethernet-liks protocol b
Impartent implications. ¥ou e haok il
up to anything that is supporied by Elher-
et communicationd. This reans latger
computors tr pallth CORIPULET BEteSIXE,

e the network snviconmen battar than
the curent cop. A database manager
derived fm dBoes 11 12 cas, and the
outiro Visl-teries i ancther. Develap.
ments uc ae thern wil muvo netorks
from belng merely convemsnt 1o indis-
pansable.

Novell ShareNet X

‘Novalt, like 3Com. peoduces two PC-
ralated natwork nyatems. Cus, SharsNel
X, uses § PC-XT ur u dodlicalod flo srver,
Wilh & Betwork based on Blfiorael. The
other product, Sherelet 5, usen a 8000-
based dedicaled flle and print sarver in 3

photters, lassr printett, wotd o
the worke, Thal's nol to sy that you plug
in a plece of coax, and el is bliss. You still
have to canaider protcols, passwords,
-nd ulmp-tﬂ:ilily. bul the potential s

:Cums peint sorver i diffarm from.
the others. Print sponling ¥od outpu are
dome from tha Bla server, tha Altos hee, {s
4 mbsicaputee-like ovanner. It providens
sarinl parto drivethe printeorat rles up o
9000 baud. A potemliel dreveback # yeu
alreedy buve an Investment in PE-campat-
Ible priviers fe thet gou cant bock them
up to the la server, sinon thay usn © par-
alil intefuca. Your paly recourse in o gat
1 serial o parallel protarol converter.
“Thn operstion of the spooler, intoriaea
camsiderstians. aside, 1 quite good. Its
averall spoed drups slishtly an the net-
work becomes busy hat stays sbout the
seme Fom that point an. )t & shnilar i
many wep to fhe of the
Altos whan running strsight Xenkeinmul-
Suser mode. A yau can wes fom the
chart, Ihe maximum epesd wa ol over
10vsecand inderval

the netwark. I you exdt and load It again
withowt having done nythiag alse, it
Iveds in only 1. saconds—with no disk
aceesate. 11 bap been buftered in 2 memary
whcm the host XT. We found Lhal it

modorate-sizad flss. The dink cachlng,
cambined with u faw ather nifty tech-

aiques. wes & clear indication that Novall
knows ita e arcund an opanling rye-
toen. Sndeod, puybe jI phould have writlen
DO% 2.0 The utility programsy are LN
like, providing the gamut of pser and fils
adnrinisiration functions. ShareNst comes

startapologs. Unlike Nesar's PLAN 4000, with ¢ teat linlo programming feur de
Ieuseta hings dats  force callod Snipes. 1M & classic garss t
with th We'lllook st Share-  hich

Nei X first, mm.wi.nu:lmluumoaw,m

in contrast o PCoal, ShareNei X com-
pletely ocaepies tha file server PCXT.

and crifiens, The difference is that when
two o mare of you pley it on thn network,
you'se in the sanms msze, Thets you sre,

y
s o

ShareNet 5 and
ShareNet X,

Tho uly hanctions you can exerula on o
hosl are netwark sistus and ufaw e sarv.
srariamisd viility programe. Al the tme
e tasted ShareNer X, the it spoaler
s 3tll under art. Thereiors,
our et ween limited to fie ssrver func-
Eone only. Like most of the cu:m.
HNovell’

I3

1acand taesaaccually o4 b at s bull.
a50o-hatd rate. That's more than sncugh
to ksep all but the Fealsst printers going
foll 6. Ditto for the 320 cps throughput
it whm e oetwors wis loaded,
Com's software alun pruvides ily pugs
dividar shists saparating €he User's ok
P fron emother—vary professional.
Cam ks werkiog wlth.a Tomber of soft
wars companies on products tht wll Bt

FC.DS 0n the utar siations. datarcepts
il thse calls having 10 do with disk
drives defined a3 network drives and
puar averything plss through to your

P Shmsbiet X bosts & 1.4 cegabi por
second et rute and uses some sophistl-
cated huffering lechitaues et the XT for
speed. For instancs, WerdStor takes 4n
ngroeaily quick 1.8 neconds to load scress

bappily sight when
another usar's chiractar glides inio yeur
oz wod blows Fou o siiithemsens. The
fitveark version of Snipes rims on monc-
chrome mondtors £, in addltion o betus,
fun, in indicativa of dota can ba
shared among multiple stations, given the
right i

subayiam, srhich provides the uruel mes-
suga wtorage for usars and has an "nrgent”
fraluze thal alerts auses to knpoctamt res-
sages, Quile abil of sttenlion hias heea gla-
ou fo pecurily provisions en ShareNal,
deering users to cartain. drivos, diracto-
risz, and files, Av with UNIK, 2 user may
balorg 1o @ group and have all the mivi-
legas of the group surcmarically, whils
meintaining privats Slen that the rest of

Eroup doea not have actes to

Novell's syusm manilos, the visibla
partion oF the program that aperaies oo
the file server XT. fs well tought-our. It
aboves the activity of up i gix PCa and.
gives conlinuous stion on netwark
‘sctivity md the mumber of disk 1i0s pend-
ing. Whils sorae of the intormation might
be déscribed an a Wtls “goe whiz," 1t -
tatnly ketps you Informed.

ShareNel appears b0 be a1 stiong &
joundetion as 4y, given the number of
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extanxions to DNS rhet can be cellsd by &
progammer writing applicerion pro-
prams, It pﬂmiu mr Jullcenga of suklus-
ar functions, ing ffe and =card
locking, seﬂmrr i lvole, 2o hsrweteal
directory eviget

Novell ShareNet 5
For elworks thet ook o diffmant
physically, thae ars few operotional dif-

Torencas between ShereNel 5 snd Share-
Kar X, Lika PLAN 4000, Sherehet 5 uses o
00 ta run the fle systam. Unllks PLAK
4000, there is elso 8 Texes Iostruments 16-
bl microcomputer chip for avery two
usere hooked up 1o the nsheack. I pro-
vidss  sufficiect  Imielligenca  that
communicetions tun be oveckpped
among stetions. raising the ovecall effec-
Vv spend boyond the nominal 500,000

bits ph smcond on ach line. Retotnhe:,
Sharstet § s & ster configuretion, with
dirett ine 7 ding feom évery dovioe on
the network 1o tha sarvar. AL userto-usee
communlzetions g theough the servec,
You can increase the capecity of ¢ Shers-
Ket 5 servar in increments of sl usecs et a
tima to @ matimum of 24. It use & termi-
mal, lika 3Com and Mestar.

‘As you can sor from the charts, tha per-

Definitions for Networks

An explanation of

networking terms that appear in e article.

When wa say oel work, we
I ¢ generic means of heoklng machines
tomether. Therg are fwo major bypos of net-
works: ellislon-delenting and foksn-
pessing, The formar 1= 1he idea on which
Etharnst i basad; thet is, sach machins on
the nstwork has an “addrase’ or mdu o

Ihe oaiwork, giving esch device parmis.
sion.tosend informatinn, Thereara oo ool
lisions, 3ince oo 1o devices cen {ransmil
at the sams time. Token-possing network
suparvhsors osually o7e capeble of balanc-
b ihe ond o the etk by telling =
and

A prind serveris a stetlon that provides
printing fecilities 1o [he nelwork. It lx
sharad, by defintiion, end mey e par of
the filo server

Print spooling fs specia) software that
coardinates and contrals priting o the
system. It stores charecters headed for the.

which it trsponds.
& riessage ol standind leogth and Bnluul]
10 ity ot meching on (he netwark. The:

reclpiant of the messegs raplias with e
acknowledgman to let the sender kmow
thay the massega got through okay, T fwo
devices alempl Lo irmemit et the same
time, ¢ collision w-ll resul, forcing eech
device to retansmlt. Each board peuses
briel, rapdom amount of Hma hefers
retranamiliting, minimizlng the chance of
anather col ., Each board Yistens for a
canties slgnal indieat

Iot acieebody sis L Halcha type of
nstwmik is limited by tha spasd at whizkil
cam ffanamit cheracters, bot o megabit
(o milllon bifs per second) s typical.
and 10 megabits is the muximum you'te
likely i sen. The Etherne! alanderd covers
metwerks with 8 speed of 1 1620 megabils
per second,

A nshwork useis astation thet usen the:
cosnlircas of tba aetswork. An exemple ins
SR R

jon that

ing thel oo other Wsat br on tl hetwork.
ovoiding nnoucessacy collighons st fée
trapsmissinns. Since Ui speed of the hee
work is usually £ muillion bits per second
ar highar, collisian: are oot s big cansl-
acation o network performance, Even on
tusy Efhom system. 305 anosual 10

i day. The

pwvlda! iR
are two Kods of sarvers. dadicated eod
shared. A dedizated server may be & PC-
XT, which is unuseble sxcupt by the o
wock, Some vendors provide non-AC com-
putess e dediceled servers. Shured serv.
s alss mey be usad es compaters, even

Jormel pame for his routine i CSMAIGR,
for Carcler-Sense Mulflple AcceasiColli
sisn Detection

Tkan-pessing natworks ot based o

thangh d by cther
mechires on the neiwork.

A file print aervar provides anky hard
diskothe netwark, [t may bo dedicied or
shared,

printsz.on v, thich ater
than the printar coutd sctuelly socept |
them, elesslog network users far faster
thin if they bad to wet fortha printer, The
softwire then directs the charzcters fo the:
printer or holda it fo by despaoled by ¢
user.

You'll see the ward node just ebout
evarywhers birt here. I mpens any tation
on the natwork, whether it is & nser, sarv-
ex. prlnter, or whet heva you, [ vagos-
naxs snmkes |t Gdelns.

poloy i ancthar grad networking
word, @ favarlie of uninformed salesmen
T describg the way in which all the
devicas on & nerwoek hook up to oos
enother. Most of the oetwerks you will
encouniar ars basad on bus ot smr tpole-
23, Bus networks ate simply o tan=mls-
slon medlum feaxdal cabile, fibet-aptlc
cabla, or tyisted-pair cehla}thal runs from
ope davioe 10 the next, In 0o partioola
arder, Sier networks havs » separote iz
unning tom evary dovice on the netwark
19 ¢ metwnck controller or fls server.
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formtancs of ShareNat $ wasslighUy worse
than SharcNet X for tasks thet did not
traas the Bl 8tver hovvily, There wea
stng indigations, though, thet an XT-
based oalwork would ba hopalassly
bosged down in wock that the G000~
beoed scrver would take in strids. Onca
agrin, the deRrdotion curva becomes
impartant as natveork loadlrg increoses.

Opérstlo of the network from tha fila
Bacver b4 simllar to SharsNet X, sxept thal
thers até ¢dditione] commanda to handlo
the print spaolar. I optatlon itia similar
1 ICam's, excapd for additlonal features
such o5 changing the priority or ocder in
which spooled documents will be printsd,
From the usee’s point of view, thers is 0o
diffarsnca betwesn ShareNet X snd Share-
Nel & A7 interestlog feoture of the Shars-
Net & intarfocs boards is that fhey contain
a badMAITE BRI i Te2d-0nly temory.
FCa without sny disk drives can thus ust
the system ex ntslligent toroninels.

Tecmar

Vex, Tocrnar has & nstwerk, tac, and
you'vs beam. hearing sbout 1l for months.
At poees tima, |t was fust coming outof the
Ieh. Tacmar usas 3Com’s eommunieaton
boards, but sharas litle slse with the
ACom aystem. Inatearl of comoentrating on
tha minicem puter-like functions scempli-
fied by mos! of tha gthar nelworks in thir
article, Tecmer chote to exploit other
capmbilities of Ethemet and soae of their
othor tochnologis, Basically it has com-
binad voice and data on tha sama natwork
and intagrated it with telephone comtrol
hardwaze end coftwars, The rasult s @
unigna ComMENKAtion 1ys16m, vam
uaarly defisu classification,

Tha big navee wilh the Teetnar pyslgm
in that not only can you send veics
communications aver the Ethernal ceble,
‘bt you can digitze i, stors i, and pley 3t
‘hack. A1 the oot rivial level, this eveas
thal you can make £ FC inta the world's
most expenive phone snswaring me-

send il 1o one clher parson or sn entire
distributivn Ost. Il con Doy premcorded
messages and record responses for loter
pleyback, The digitized sounds can be
anelyzed o procested to modify the
sound. Mostly, though, youll just wal to

IEE TECMAR

system is the foundation
for a sophisticated
phone and
commmumication

managesent system.

cetrbeva tham aod play tham berk ovar
spealcar or teluphona. The desiga critetlon
was For spesch guelity that sounded o
good & noteinl tolaphone canversotion,
and Tscmar hes achiaved that and. The
Etharnet companion board, an it o called,
permits sfechment of e lapo recorder,
footswitch, and a Faw other goadiss, in
addition ta tha lelaphene. Indeed, 4 ean
become your 1alephons, with enly the
bundset pluggsd inin the compenion
board The software will dm‘ ecord
phune usags, ims calls, snd figure ot
chargas, The voica messeging aysiam ix
traly » store-snd-orward du e the
SRt i b i o0 Suodd 2Cs
in the nenwork.

I terms of mare treditlonsl astwork-
ing acelis, we caught Teomar o Lio

bas takan & hack seet ta voice Whils It
oppears thal their sstam wwill hava tha
same lunclionolity e sveryone slse’s, we
welll v 10 wait and soe, Tonmar's une of
the 3Com board would seam to guaries
full compatibility with Etharnet—s po-
tamtinl advantsgs.

I this aew. nontraditional nelwork
epplicaion, voice messeglng, Tecmer
ey very woll hove o tigec by the tail
We've usod some maitframu-based voica
mesaoging syslems, and Teomar's oppears
10T overy bit s Baxlolo—murs o, 1 you
bava ar will heve m in-housa PG nete
work

Documentation

Theos wes grest disparity fa the quality
and gmouat of documentation eveileble
with natworks. 3Com's was tha best, and,
while theve wio'l o “wout,” PCnal’s doo-
umwntetion could heve boon more de-
teiled mod bettar devaloped. For instance,
In order to use the low-level file-locking
Prolocols mvaileble fom PCoet's BIOS,
360 hov to hoguest the docurestelion for
that fealure from AST or Orchid Therm
wern minor dillerences i the AST and
Oechid vorslons of the documentation,
with the Tied far qualily going to AST,
Ouly two of the vendors' maousls dis-
cussad imtmcrupts aod the potentls] for
conflict, and anly ana of tha 1o gava eng
suggestions on what you could da bout
conicts.

Corvur® documsntedon, whlls briel,
eovared whet nesdad to be srid and did it
succlactly. I actoelly want into o fois bit
at datat] on thlings ke dialing with medin

satly

temtod wa capsbia of moving duta from
ane mechize o suother, but full Ble-and
print-server subyeiams wers ztill in bets
o4t We wure, howwivet, ablo to simulate
our flle resd and Al ereation benchmarke
e the natveark 1o 108 lis spoed. 1 proved
ta ba feet, execuling the il creste st in
23 necants, whils the phone manegement

n fare 13
and communicati it ayala.
Yoo ean zcard a valce meseagn on disk
[#.000 bytes per second of aprech) and

ching, At the ottiar and of the scals, it 12
phans

the hont PC. While wa lock forward 1o
wringing out a full blown. data and voica
astwork from Tecmar, the dala portion

e Prapar o
tien mlhpwsnmlthlllmlclndlhm
from the Peachirea sccountlog serian.

Wa mentionad Nestar's two thick vol-
umes, If thay had beon typeset tnstead of
Iypowritien, they would be twe modaruty
volumes oc oue thick volume, The appest.
wncs of the Nestar documeatation s act
up I the Leval of profsssionalism so evi-
dent In Sts product. The contents, howss.
<1, amm jusl fine. The documemetion. in
nively broken down inlo usacorionied
and syslsm menagar-orisnied chapters
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Part af the popderaasnese Ly due to the
inclusion of tha non-IBM operstiog sys-
tem 0 gtiona s well sx PC-DOS, Thare's a
air bit that pould from

the swards new, developmentol, beia tes,
coming soon, and under devalopment.
Onr purpose ws 1o separals the smoke

marmual for a FC-auly nstwork.

Mowell's manusl is typewritten In a
large throe-ring binder. }t covers. evecy-
thing from physical instaflstion ol the
4ami 10 use of the extanded DOS cally for
liluses opeestion. Wa wers abls w
revlow a grool copy of new documenia.
tomon tha way 1o the typasstisr, It looked
v bietier than tha original—mote tuio-
rial acd detailed.

L

appearance of the

Nestar doc W is

Isam. Wa grant you that tls markat witi
bu considarably more maturs 6 months
fram now, but one thing will ramsin the
same: it will ba divided batwean thosa
companies that have their acts logother
i those who don L. We ware frankly sur.
rised) thal te okl is s good an it s,
thin sarly in the garon,

We didi't maly have 1o call for ol L
{nuling sny of the syserns. but then
we'te oot Teaphyta PC users. Based an the

not up to the level of

We said tha SCom's
was thabesl,and It s, I covers ali thel you
need 1o kaow abowl nmtalling aod wsing.
the peoduct, lnclyding same hove-nol-o's
ané what te de shoul it if yoa've d u
wrong. The manual is typesst and fndex
tabbed, with good illustretions whars
appeopriate, eamething that most of tha
atbars lacked. Corvus hed the oaly other
‘manasl with effoctive i i

professton 50
evident in its product.

from the fir, and thers is no doubt that
thesen Laa bit oFeach in netwarking. You've
sean what wa'va seen—smuerything from.
promises to producks. Several manufoe.

overall lavel We racom-
‘mand that if you're interasted in. oatworks
that you pursoe tham theough » deaker.
{ndand, moet af thevs prochucts arn wvail-
able anly through dealors Tl
advanings: you have semeons (0 heng it
on when it dossn’t work the first time.
 cumberar baw mash da
they really motter? Oae of the nelworks
e tested was clsarly the faslest, another
undeniebly thnslowee, Gid that make ooe
the winper and. (he ather the luser? We

Conclusives
Throughout this ardcls, you've rasd

turees veantad u full mention Le this article
besad oo of i

called Ploct. the slowsst in

products, amywhere from 2 weeks 1o 4
moniha away from Inooduction. Sary,
guya. Raality was tequired 1o maks the

our test, 10 find aut I performance was &
biem.

pral
Neme cld spsed limitations as an

ExEr
Dedicawd Orhar INem | Securiry | Installstine | Link:
Flle Torminal | Print Printar | PC) Operal- | 1-Poor 1-Dikienli | Bonrd
mwark | Typs Sy Required | Spooler? | Type 2.Fxcrlieal e
FCNet | CHMAICE | No Na Yar Pa. | Mo 3 ] 5595
NA
Sharonel | CSMAICD | Vea [X7] | Na No - | + 3 595
X Sanas (K1)
Sharanet | Token ) Ver Yeu Ser. | Na F] 3
s
Nestar | Token Yor Yor Fa = ¥ i +
Toemar | CSMARD | No B Na — [Ke WA ] £1645 [Voice]
3950
S4005(XT;
3Com | CSMA/CD | Yor Yor Yo Sor. | Na g r 950
512,500
130 MB]
Corvis | CSMALD | ¥or Na Yer Fat | ver Z z $aa5
g 33055

ME.muagibvies
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Considering Cost Effectiveness
Wher it comes to networks, the price lag devends on more

Huin the cost per work station,

Yau've decided ta by a netwark. and
yoa've reud all shoat sech. syve's caps-
nad limits, Now yor waal the bol-
tam line: the bosl oebwork for your maney.
Far all the artwacks. cost-por-tsct lavels
off 41 about nine work stations. The stven
fetworks divide 1o bro barkc pricr
rangee. Keop I mind Gt v prices are
rough figures and da not include the cosl
of wire amd some uliiily softwara.

Tha lower-prioed networks inchude
Peinet, Corvus, and Novell's Sharchet X
and 5. Obviously. FCral b the lasat
mtperalve netwark. provided vou can live
with tha aysem’s limitetions, Alihough
Mavall’s Sharenst X and Sharenst 5 ba
ally perfcrmed equally, you must re-
member that the X apstem ic bitec 108ix
usera, H you heve mare wark stetioon, the
Shareael 5§ nebwerk s beller in lerms

server. The Carvun i cheaper than either
Shevenst systam and has the exira advan.
tage of sccommadating different micro-
compatars, sach aa the IBMPCand Apple.
The only other oatwork. that olfery ruch
Tesitilily bstwsen mmmpum i
Nestax, the most,

The prics quoted in the chert for the Tec-
mar ayitem alio includes an XT sorver
foot dedicaisd]. sinca we can't imagine
nxing this nerwork withaut & herd disk.
Yo may prafer Tecmar's sxpanzion chas-
vin mud Bard diak as an alermative.

P
cd. Corvun ures beisked pois cabie, which
s aboul one-fifth the price of coux,

Nestar, along wilh Tecevar and 3Com,
are In tn mgm pricn rangs. Nestar

most expensive natwork.
Hnwem [} Innludu the largesl disk and
wpe backup and the prics beuames com-
petitive when there are 13 or mors usen
on the 1ysiem,

The prlce from. & 10 20 users doss ot
vary much for the Tecmar natwark. The
big advaniage of the Tecmar rynem ix it
capablity for voice digitization, Forthar,

The 3C
betweun the Nestar and Tecmar, has sev-
el advantoges thal justify its price. It in
Ihe only Irue Ethernct sysiem, which
makes il compatibls with meny other
Eiheruet products. The systor also hax
gmat Dewihility, becansa it fa sl and ean
ectommodets many users, The syslam
alsa has numerous powstful utility pro-
gt

The advantipes and disadveniegas of
sach network must be weighed against
prics. The bottam line s that the Jesst
Expansive pystam may nmbe 1he one for

of prlto and capability. However. the the Etharosl companion boud for this  you. Liza Ellen

Sharenet X price incluses a PGCXT for 2 funetion I3 included with sech mechine.

Cost Per User

$3.000

s7000 N

$6.000 N

$5.000 S

saw S S

$a.000

Sz \-_‘%——

51,900 Thee— e ——

Nomer T v 5 e 5 e W 1 @ 13 1 m 16 ¥ 1w 1w
mmtorr Se3Cor SWTecmar  Shiremt3  wShewndl X SmPCNe mCarvos
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ohsiacle. Oe iser, whi wes siog dBos
Tcsass the potwork (although hot ba -
tioser mode) Liked the suse with which it
could ba aceessed from any terminal, She
badt oot ugs the recommanded batch Bles 1o
Iock data Bles in usa, and whils the pro-
cent was u Jille unwisldy, she found it
affuctive. Most users Jiked the low cost of
PCnst and because of K, ware willing o
Tive wlth I other shoricoraings, Do user

Product Information
For list prices of the

products, see chart.

Ot

Caruiis Sysieins, Inc.

2029 O Tooks Ave,

San Josu, CA 55131

{408) $45:7700

clied difficulty of Tnswllation, rentioning
conflicts with athar baards in tha synism
using the aEme Intemrupt.

‘Welound thiz 0 ba 2 problem with nsi-
work boards aa & whals, not just with
PCnet's. There ar preclous few intarrupt
liong qvellably oo the PG, und there s no
sgroment on which menwfacturers or
Tunttlons wil] use what liz. Expect some
praklgmy 4 you have verloss muktifyac-
ton boards In your PCa Expert mara

problema if you heve the elder, 64K epe-
tem board, Oh, yoo'll gat it to woek, but
you may wind up disabling OOM2: o
some such thing on the tystem. Annlhlr
problem that was the
quality of coeslal \amun.nnn-m il b

hin daslor i you want full utility.
There o large dispatities if. e affec
tvetaess of securty prosions on the var-
fous networks. Some, liks PCost,
sirbely for people whe like sach ether and
undersinc the way things wark. Corras®
S b e g
meyhe balf n step up, The big bays in Ele
protectioa—Nestar. 3Com, and Novall—
e all vary minlcorpoter-lke, with socu-
ity provislons Ut most resemhle YAX
VMS or UNIX. The Fyotem admintstralos
has complete cantrol over group and user
permiasions, nse of system fcllities, and
the like, Usrs are arequately proteced
from ane another and from themselves,
Thesa high-ond systewms, especially 3Cam:

he 3Com cahlae
Laky behavior, % hoaked raztom plecee
of co-ax, supplied hy the manwfactorens,

acd Novell, et print-4pon
ing facilitias, If use of & eaciel prinar o't
w dravebach. (Sea the chant for @ complate

CIRELE 543 OK AEADER SERVICE CARE:

found lous

Phag 1000

Nesiar Systems, Ine.

Z382 East Bayshare Rd.

Palo Alle, CA S4303

{415) 4032233

CLE 7 OR KEATIER SETVICE CARD
BtherSries

3Com Corparation

1380 Shorebird Way

P.0. Box 7360

Mountein Ve, CA 94038

[415) BRL-060Z
CINGLE 546 N BFADER SERVICE
Eien

Tecmar, line.

A225 Cochean Rd.

Soive, OH 44139
o[k o e e
CTRCLE S5 ON RFADFR SERVICE CARD

(801) 228.8302
CIRCLE 43 ON RIADER,

e Tochuo
47790 wwlnsl-unu Dr.
Fremant, CA 34538
(415} 508585

GTRCLE 592 OFF AFADER SERVICE CARD

and genera!
bad gnaugh thal we couldo't singla any
manofectursroul s culpric bayba these
cabiles. have: bean 1o » Iot of shaws and
bave bosn shused. hiit we didn't expect
them to bt (his bad. n day case, they ar
somethlng for you to Joak out far If you
find yoursall in the markei.

“Wa were glad o hear that 3Com fa sup-
porilng the cifurts of sollirare houses lo
produce networkcompotihle products,
such a3 dalabaso menngers and apread-
cheal programs. Douhtless, other network
vendoes will follaw suil. We fear, howey-
. that such sffarts ars doomed 1o mpeli-
Hon, i not to f8ilure. MS-DOS s hot o mul-
ey operating system. Each network
veidor adds hls o entanions ko {1, and
the software authors must covform o
thess extensians. Parhaps the naxi releass
of DO wiil have multivser exivorions
Ihat remove the dependeactes on aonsten.
dard DOS calla Mayhe thars even will bes
standazd way to recognize and itegrais
calls I a nonlocal restince, such e Digic
18l Research's CP-Net o sore of the dis-
Inlbuted processing schames found on
minkomputers, Uotll theo, disiboisd
detahases will be unBkaly, sod you may
hava to by your datsbies mamnger and
ather etk vandor or

OHR

purpose was to separate
the smoke from the fire,
and there is no doubt
that there is a bit of
each in networking,

Histing of usabls priaiar types.)
Ovecall, our tests warn very snjoyshle.
It was a rmal ploasurm 10 use tost of thess
networks, A we said befors, they were,
overall, wiprisicgly good. Oh, we hava
our complalne, hut they'rs mostly the
resull of ity (o the meckelplacs.
W antictpate, though, that the good anes
wi]] gol bettar and that there will be some.
quick-and-dirty entsies n the markel,
whane anly clsim will ba low prica, Our
arbvice; Assets your nebds carelully, make
ot cholcas. and dort be adrakd 1o pay for
the capahilities you nesd. PC

Edizor nate: Sea olso “Getting hocked

on PCnet.” and "Gaiting tre Nel Work-
ing.” in this isnue.
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