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Tre Intdliget 1/0O(1,Q intiaive wich
Intel launched publicly a nest tvwo years
ago, has fina ly yie ded products ready to
ship. Olytine wll tel if these products
Hiver mtheintiaive s pronises. Shep-
herded by the | ,Ospecia interest group
(S9G, wwn i2osigorg the initiative
attenpts to create an abstracted, hard-
vware- and G5independent |/O subsys-
temst andar d.

By addi ng an abstraction | ayer, theiri -
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consunption and conputational
resources relative to cost. For exanpl e,
C8Ps typically handl e the nodem nod-
ulation function in R&. Athough a Pen-
tium can today replace a D8P in the
nmodem rol e, the D8P proves to be a
superior nodem vehi cl e when neasur -
ing inplenentation cost. PC designers
nust choose bet ween usi ng the Pentium
CPU to handl e user tasks and the
nodem function and suppl enenting the

By of fload ng interrupt and bus-traf fic

over head caused by standard 1/ O operati ons,

intelligent 1/Osubsystens a |l owhost (R to support nore
users or transactions. Now, thel ,Oinitiative seeks to nake

such subsystens both G5 and har dwar e-i ndependent, | ead-

ing to wdespread depl oynent .

tiative presunably alows mitipe ven-
dors to develop interoperable intel ligent
I/Oproducts that sdve traditiona driver-
inconpetibility problens and lover the
cost of depoying ineligent 1/0 subsys-
tens. By noving away fromsystens t hat
rely on the host (FUto contra minute
Oetails of 1/Ooperation, server designers
can produce systens that nake nore
dficient use of the GUand serve nore
users. Areview of 1,0 concepts and
avai |l abl e products shoul d hel p you
decide if the standard wil deliver as
promsed and if it can hel p you design
nore ef fidatly, whether your application
is ared-tine dataacquisition systemor
a nul ti processi ng server .

The cocept of inteliget I/Oor ds-
tributed intelligence is decidedy sim
ple as sinple as relying on a dedi cat ed
rC to hand e RC keyboard activity. In
fact, you can look throughout the com
puter industry and find exanples of a
type of processor that proves to be an
idea natch for an application in poner

CPUw th a D8P | eaving nore Pentium
cycles available for user tasks. Mre-
over, snart users wll choose a sys-
t eni nodemconti nat i on that neets their
needs. If users vant a lowcost system
and dont need to run conputationa ly
inensive applications, a systemwth a
host - based nodem nay be the best
ogtion

For decades, nai nfrane designers
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have depl oyed speci al i zed processors to
handl e dat a-storage and networking I/O
tasks. |/ Oprocessors i ncreased the over -
all system perfornmance and proved
cheaper than adding a nore poverful
CPU  Looki ng back 10 years to the
68020/ 68030 era in the WHs arena,
you Il note asinlar trend Back then dl
per f or nance- sensi tive systens used a
dedi cat ed processor on the LANboard to
runthe TR I Pstack. Qver tine, the host
CPU becane nore capabl e of handling
T I P softwvare, and LAN I G integrat -
ed fuctions that futher sinplified the
task Intody s multiprocessor WHus
systens, every CPU hosts TCP/IP,
anong nany ot her tasks.

In the origna RG IBVplaced nany
denands on the CPU because t he target
price ddnt alowfor nore processors.
For exanple, the GUinthe origina |BJ
PC handl ed nenory-refresh operations,
thereby elimnating the need for a ded -
cated CRMcontroller IC Today, hgt
end Pentium and Pentiuml|-based PG
still rely onthe host GRUto hand e nany
I/Otasks, includng contra of LAN and
data-storage interfaces. A typica ATA
dskineface fa irstave heslittleind -
ligence and regd arly interrupts the host
QUtotransfer indvidua bl ocks of data

Alargdy unintelligent 1/0 subsystem
af fices in nost R& and workstations
because one user typically has few
active tasks. In sone cases, the host

@i glance

plete system

subsyst ens.

® The | Oinitiative seeks to inprove systemperfornance and to elimnate the
need for customdevice drivers that natch every G5 devi ce contoi nation.
® Manufacturers are now shipping | ,Obuilding-block products to build a com

® To succeed, | ,Onust natch the perfornance of other systens wthintelligent
[/Oraher than sinply inproving traditional systens that lack intelligent-1/0

® The | ,Ospec af fads fledblity fa varying cofigraios, bt tha fledllity
cou d undernmine the initiative s success.
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QU has no other work during an I/0O
operation, so it nay as well hande as
nuch of the operation as possible. Even
wen the user runs mitiple tasks, the
per cent age of cycl es the GPU spends on
I/Ooperations pal es in conparison wth
the percentage spent on the application
code.

In genera -purpose conputing, intelli -
gent 1/Oproves to be far nore attractive
inservers that fufill the needs of nany
users. Such systens include file and
print servers but can aso include apli -
cation servers. Hectronic desigers, for
exanple, regularly rely on high-end
application servers to hand e tasks such
as large simlations that exceed desk-
top-systemcapehilities. Note that intdli -
gent I/Ocan be equally applicable in
sone enbedded systens. Hight and
other types of simiators rely on a great
deal of 1/O Red-tine data-acouisition
systens nay do little nore than capture
data and store it inthe datastorage sub-
system(see box | ,Oproves a natch for
sone enbedded systens. )

Ind dearly tageted the | Ointidive
a the server narket. Inredity, highred
servers from conpani es such as Sun
(Muntain View, @3, Slicon Gaphics
(Muntain View, G4, and even (onpaq
(Houston) have | ong depl oyed wP- based
I/0 subsystens. 1,Q however, coud
nake inteliget 1/Oaredity eveninthe
conmodi ty PG based servers that virtu-
aly every RC vendor sells, naking the
servers suitabl e for depl oynent in enter -
prisew de networks. Manwhile, 1,0
codd ddiver sigificat berefits, includ-
ing lower price, shorter devel opnent
tine, and | ower support cost even into
the high-end server narket.

1,O missi on stat enent

Tre | Ointiaive hes two god's. Arst,
it seeks to dinnate the drain on overal
system perfornance that occurs when
the nain GUhandl es | owl evel |/Qinter -
rupts. Second, it attenpts to eimnate
the necessity for system natherboard,
and add-i n-card vendors to test and sup-
port unique drivers for every conti nati on
of 1/O device and C5 on the narket.
RvisionL5d thel ,Ospecification, pub-
l'ished in Mrch 1997, defines support for
bl ock-ori ented devi ces, such as disk dri -
ves; streaning devi ces, such as tape dri -
ves; and network and SC3 devi ces.

TODAY
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L,Orelies onasplit-driver nodel to abstract the host (B fromthe device-specific details of the

|/ O subsystem

Note that SC3 disk drives gererdly fal
into the bl ock-ori ented device class, but
the spec authors include a separate
3 class because of the plethora of
SC3 devices avail @bl e.

To reduce I/Oload on the (Y 1,0
d floads the resposibility for 1/Opro-
cessing to 1/O processors (13%). The
1,0 9 G docunent ati on descri bes these
10%s as targeting the I/Otasks, but any
pPisdigbefa the IQPdesigation the
docunent ation specifies no particul ar
processor. Inthe | ,0 environnent, the
host (PU can hand of f an I/Orequest to
the IP, adthe|QPdoesnt interrupt the
host QU util it hes conpletedy fufilled
the request handing al lowlevd 1/Q
device interrupts in the process.

By necessity, ay systemwth intdli -
gt 1/Onost spit the I/Odriver into a
code segnent that runs on the host CGPU
under control of the host G5 and a seg-
nent that runs on the 1A Trel ,O spec
uses such a split-driver nodel (Fgure 1)
and defines fornalized boundaries and
conmuini cation interfaces that can yield
interoperable G5 and hardware-inde-
pendent |/O subsystens. Athough the
concept FHgure 1 depicts appears
stragtforverd, the | ,Ospec is conpl ex
because the authors want to allow
designers flexibility in howto i npl enent
indligat 1/0 Tre | ,O spec seeks to be
useful in environnents rangi ng fromsin-
g e-processor servers to nul tiprocessor
servers to server clusters. Mreover, it
seeks to support both data storage and

net wor ki ng subsyst ens.

Message passi ng

Inanl ,Oenvironnent, al host and I/O
nodes nust include transport-layer soft -
ware wth a nessenger service and
resource nanager. The schene uses a
nessage- passi ng i nterface for conmuni -
cation between nodes, sinilar tothe nes-
sage-passing protocols Intel devel oped
for Mitibus [1. On the host side, an CB
services nodule (CBV) lies atop the
nessagi ng | ayer. CBvendors wll devel -
op the GBMand host nessagi ng | ayers
to traslate host-Cespecific 1/Ocdls to
trel ,Onessage- based fornat. M crosoft
(Redrmond, WY, Novell (Rovo, Un), ad
SO (Snta Guz, A wll have | Oser-
vice patches available for their W ndows
NT, Netware, and Lhix products this
quarter. Inthe fuue these vedors wil
induk | ,Osupport as a standard feature
in new G5 versions, and the | ,O0 SIG
clans that Sin, Slicon Gaphics, Dgtd
(Maynard, MY, and Hew ett-Packard
(Santa Gara, ) nay add support in
their Uix flavors as vl | .

A'though inpl enenting an GBMis far
fromtrivid, it is a vel-defined ad -
bounded ef fat thet s largely being han-
dl ed by bi g conpani es wth bi g ReD bud-
gets. The 1/0O nodes, however,
necessarily have nore inplenentation
options and nay require subsystem
designers to hande sone or all of the
sof twar e- devel opnent tasks. The 1.5
reisiond thel ,Ospec defines two types
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of I/Onodes. The first type
conprises shell-only or pri-
vate-pl atform i npl enent a-
tios. In a shel-ony inple-
nentation, the |ICP hosts
nessage- and transport-| ayer
services as well as a hard-
war e-devi ce nodul e (HV,
whi ch inpl enents device-
speci fic operations.

To understand relative
conpl exity, think of an HM
as the devi ce-specific portion
of a traditiona nonolithic
SC3 or LAN driver. Sdl-
aly | ,Oinpl enentations use
the 1@ to hand e one type of
function for exanple, a
shell-only SCS or RAD
adapter. Wth shell-only
devices, you get a new | QP

ing sanples of early inple-
nentations. To understand
the value of peer services,
consi der a core-conpliant
I that controls both disk
and LAN interfaces. A peer-
to-peer 1SM function coul d
drectly trasfer afilefranthe
LANto the disk wthout inter -
vention fromthe host CPU
(Fgue 3). Likewse, an ISM
could handl e disk-to-tape
backup or di sk-mirroring func-
tios. Qher possibilities for
inplenentation in an 1SM
include LANprotocd s, as vel |
as data-conpression and
error-correction functions.
Sone 1,0 proponents bel i eve
that you can use | S even to

wth each /0O channel you
add, and the HMis inple-
nented as firmare.

The second type of |,0

1,Oinpl enentat i on.

The MegaRUM not herboard from Anerican Megatrends accepts an
optional 1960 I/Oprocessor that can contra dud SC3 chanels in an

d fload applicationspecific
functions. For exanple, you
coud wite a database appli -
cation in such a vay that an
| SMexecuting on an | QP han-

node, called a core-conpliant node,
includes an 1@ that can host mitiple
HM for dif feret I/Ofuctions. 1 ,Ocore
nodes rely on a speciaized red -tine C§
cdledan | ,Oreal-tine G5 (IRTQH that
runs on the 1@. The IRTGS hosts the
transport and nessage |ayers as well as
the HOM (Hgure 2). The core-type node
aso introduces nore | ,Otermnol ogy. A
HMis actually atype of a genera class
g1 ,Osoftvare nodul es cal | ed devi ce-dri -
ver nodul es (DOM5). Qore nodes al so
host a second type of OOM caled an
internedi ate-service nodule (19V),
whi ch you can use to inpl enent custom
services for one or nore HOV. For

exanpl e, you can inpl enent RAD soft -
vare as an | Mthat inturn contras S
disk drives under an HOM Qnceptual |y,
you nmight think of 1S\ as occupying a
| ayer between the host C8M and the
device HOM al though the | SMand HOM
execute as peer tasks onthe IRTGS Ina
core node, the IRTCS downl oads the
appropriate OEM fromthe host.
Athough the 1 SMconcept all ows you
to layer functions, such as RADcontrd,
the concept will becone nore inportant
inthe fuue Tel ,0S9Gis working on
Revision 2 of the spec, wichwll include
peer-to-peer services. Some vendors,
such as Xpoint Technd ogies, are of fa -

des filtering or index functioms.

Har dware and PO

Note that these | ,0 concepts don t
inply or rely on one bus or other hard-
ware schene to connect host and /O
nodes. Athough the RQ bus clearly wil
be the nost popul ar bus for inpl enent a-
tion, the spec aloves desigrers the free-
dom to layer the nessage-passing
schene on top of any connection. The
spec a so includes a section that defines
how you can nap | ,Oonto the RJ bus,
because it has becone a de facto stan-
dard in servers.

Sdl-oly | ,Ocards wil include an

I 20 PROVES A MATCH FOR SOME EMBEDDED SYSTEMS

A first dace, you migt decice thet Inteligent 1/0(1,Q tar-
gets only servers, thereby dismssing the technol ogy for
entedded applications particularly those wth real -ti ne
requi renents. However, if thetedrday fufillsits Idty gds
in servers, you nay find it a good natch for any enpedded
systemthat perforns a lot of 1/O operations. Mreover, tle
core inplenentation of the 1 ,Onodel wth the inherent 1,0
real -tine G5 (IRTCH provides a convenient way to wed real -
tine tasks wth high-level application code runni ng under Wih-
dows NI or Lhix.

,Ocodd fit into your plas in severd veys. For starters,
thereis notechnical abstaclethat cou d prevent an RTCS ven-
dor from devel oping an G5 services nodule (CBV) driver,
thus providing access to any networking or storage device

devel oped for servers and other applications. RTCS vendors
mght even find supporting | ,Oto be easier than devel oping a
variety of standd one drivers for specific peripheras. Uder -
stand, however, that no RTCS vendor s have announced pl ans
to depl oy an CBM

Sill, youcaninned ately take advantage of the | ,Osdit-div
er nodel to contine a real -ti n@ subsystemwth an G5 such as
Windows NI. Incressingy, entedded products, such as tele-
phony systens, use a nixture of Wndovs NI for a user inter -
face and sone other software for rea -tine tasks. Mreover,
such systens regul arly use Gnpact R as the bus interface of
choice, and | ,Onaps to Gnpact R just as readily as to stan-
dard RQ.
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IP on a RO card along wth the data
storage or LAN interface. Gre-conpli -
ant inplenentations wll cone in several
flavors. For exanple, a R3O add-in card
could include a core-conpliant |P wth
several functions connected via a sec-
ondary RQ bus. In fact, nest core-com
pliant RQ inplenentations wil include a
bridge to a secondary P bus. The sec-
ondary bus provides additiona benefits
vhen i npl enenting peer-to-peer trans-
fers because sone transfers are com
pletely absent fromthe prinary Pd
bus leaving that bus free for other activ-
ity. You wll aso find notherboards thet
include a core-conplaint | QP nounted
either directly on the natherboard or on
a daught er car d.

Alok a the hierarchy of | ,0Ohbuilding
bl ocks and availabl e products further
illustrates the concepts of the standard
and can hel p you understand what you
can acconpl i sh today. For an overvi ewof
key vendors and products, see Table 1.
Sating a the lovest levd, systens wil
need new Bl C5 software to real i ze nany
1,O concept s especial ly for core inple-
nentations. Anerican Megatrends,
Avard, and Fhoenix al have |1,0-com
patible BG5S of ferings. AB GBS change i's
necessary for several reasons. For
exanpl e, consider the Anerican Mga-
trends MegaRUM not her board t hat
includes dual RetiumlIl wPs, a daugh-
tercard socket for a 1960 QP and dud
C3 channel s. The conpany of fers the
board wth sof tware RN Dsupport, or you
can add the optiona 1960 for hardware
RAD support. In an I ,0 configuration
wththe optiona 1@, the B nost first
intidize thei90. It then nost cofigure
rotinglogctogvethel@cotrd o the
two SC3 channel s.

Ater the BC5 you need to consi der
the 1P and, perhaps, a Rd-bridge 1CG
vhether you plan to pursue a core or a
ddl | ,Oinplenentation. In theory, yau
should be able to choose al nost any
processor, ht, inredity, your choices
are few To neet the | ,O spec, you need
to augnent a pP wth only a nessage
queue and sone control logic. 1G from
Dgtd, @Gileo, ad AXdl include the
necessary queue and logic along wth
the prinary RQ interface and a bridge to
a secondary R bus. These I1G sell for
$40 to $100, depending a nost entirely
on volune. Dgital supports the Sron-
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The core-conpliant inpl enentation of |

Orelies on a speciaized rea -tine G5 executing on an

[/Oprocessor to host devi ce-specific i ver nocd es and even [/Ofunctions, such as RN D con-

trdlas

gARM pP, Glileo supports MPS ks,
and PLX supports Power PC i 960,
68000, and NEC V830 famly pFs.
Mawvhile, Intel of fers the oly sinde
chip option; its i960RP IC includes the
bridge, nessage queue, and a 960 core.

You can conpare the available of fa -
ings besed on traditional cheracteristics,
such as price, perfornance, integration
level, and power consunption. You can
even choose a dif ferent processor and
devel op your own support circuitry using
programmabl e-1 ogi ¢ 1 Gs. Hovever, yaull
likdy fird thet the key df feretiating fac-
tor is softwvare support. Avaldde soft -
vare support al ows you to choose rel a-
tively freely anong the af orenenti oned
processors for shell-only designs. ALX
for exanple, of fers a $495 softvare-
devel opnent kit wthits bridge |G, vhich
you can use to devel op your own HOM
Shoul d you decide to build a core i npl e-
nentation, however, you will find your
choi ces nuch nore software |inited.

Today, oy Wnd R ver Systens of fas
an IRTC5 aprerequisite for core inple-
nentations. The conpany has devel -
oped | xWrks, aspecidizedversiond its
VxWrks RTGS for the 1960 and Sron-
gARM phPs. IxWrks is free A environ-
ment for DDM devel opnent costs
$12,000 for the first seat and $3000 for
each additiona seat.

Isineaeting to nae thet Ind wll
own Dgita SrongARMand bri dge tech-
nol ogy, assuning that the WS govern-
nent doesnt block Intel s proposed
acqusition of Dgtd s seniconductor
operation. If the acquisition goes
through, SrongARMs fate is uclear.
Grrently, Intel has nolicensetothe ARV
core. And neither Advanced R SC
Mchines (Los Gitos, CA nor its ARV
licemsees has legd rigts to the Dgtd
enhancenents that turned an ARMcore
ino SrongMM It sdffialt totdl vie
nmght be fact and what night be postur -
ingfor negtiaingposition but Intd hints
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that it has nointerest in ARM A nunier
of board vendors, however, panto use
SrongARM rather than the i960,
because SrongARM provides signifi-
cantly better cost and power consunp-
tion. Qwiously, you shoul d closely non-
itor this situation if SrogMMinerests
you.

Mre IRTCs and, there-
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MegaRM in |,00r non-1,0 environ-
nents. The conpany s strategy illus-
trates a way that technol ogy and system
vendors can gradual |y nove toward the
standard. The conpany supplies a shell -
only HOMthat works wth the i960 1 QP
The conpany has custonized non-1.,0
drivers for a nunber of G5 that work

tiondity to an ISV Hwever, ae stat-
up, Bytestream Data Systens, has
announced plans to inplenent RAD in
an | SM The potential advantages of 1SV
layer RADincl ude possi bl e standardi za-
tion of host-based RAD configuration
softvare and a patertially easier transi -
tion to new interfaces such as Fbre
Channel .

fae WP choices could be on
the way. Integrated Systens
(Sunnyval e, @A) has i censed

APPLICATION |

Adapt ec and Synbi os have
an-nounced Fibre Channel
boards that support the | ,0

PLX sl ,0 Manager software |

NETWORK OPERATING SYSTEM

| architecture. Sone pundits

and is runored to be worki ng |

have nmistakenly stated that

on an | RTCS based on Inte-
grated Systens own pS3B

Fibre Ghannel products
voul d have towait for the next

kernel. Wnd Rver aso sup- |

| revision of the 1,0 spec,

ports a nuner of other wPs
wth WwWrks but has so far

devel oped | xWhrks versions
oly wth Intd ad Dgtd as

because revi sion 1.5 i ncl udes
a X9 class and not a Fbre

tanosm | [Peer-To-peer oswm| | sToracE osw |
COMMUNICATION LAYER
/| PEER ISM |\
LAN STORAGE
HDM HDM

partners. Sponsorship by the
IC partners nade it possible
for Wnd Rver to devel op and
dstribue the IRTCs for freg,
dthoughit still cerges far the

= o

Gard dass. Inredity, Rlre
Channel subsystens work
vell wth the bl ock-devi ce
class. And, you can buy such
I,Gready host adapters for

| ess than $1000.

devel opnent  system It
remains to be seen whet her
aher wP vendors wil under -
wite such devel opnents or
whet her narket forces and
potentia conpetition resut in IRTOS
dfains fa aher phs.

You can aso turn to data- storage-
inerface 1C vendors for help wth I,0
i npl enent at i ons. For exanpl e, Syni os
Logc of fers an inegaion kit that can
hel p you devel op a Rd-based 1,0 disk
subsystem The kit includes a reference
desi gn based on the 1960 and a Synbi os
3 IC For $695, you get the reference
design and the conpany s Synplicity
software that you can extend to cus-
tomze a product. Qher interface-1C
conpani es, such as Adaptec, wll pro-
vide sinlar assistance wth reference
desi gns.

Board-1 evel inpl enentati ons

Early on, however, expect board-|evel
inplenentations to domnate the 1,0
narket. RADindustry stalwarts, such as
Adaptec, Anerican Megatrends, Dstrib-
uted Processi ng Technol ogy, and Ml ex,
have | ,O RAID boards. Like nany com
panies wthearly | ,Oproducts, Anerican
Megatrends has of fered intdliget 1/0
products for sone tine and supports the

1,O of fers the flexibility to establish peer-to-peer conmonications
bet ween devi ces such as disk drives, tape drives, and LAN.

wththe HOM Youcanasousel ,O OSM
drivers as they becone available. The
esse of this trasition path nakes it |ike-
ly that shell-only inplenentations wil
prove nore popul ar than core i npl enen-
tations for sone tine.

Both Adaptec and M/l ex have gone
one step further, however, d fering core-
conpl i ant boards that use the i960 to
execute |xWrks. Inredity, the conpa-
nes can aso o fer shell-only inpl enen-
taias. Sill, by devdqing ful IRTCS-
based products, the conpanies have
beenabletotest their products nore eas-
ily than have vendors of shell-only prod-
ucts. The IRTCS provides a robust soft -
ware environnent for devel opnent, and
Wind Rver Systens and Intel have
assisted the testing process a so-cal | ed
pug fests.

To date, conpani es such as Adapt ec,
Anerican Megatrends, and Mlex have
kept their RADcontrd |ogic and firmare
carefully locked behind the HM inter -
face. Such conpani es consider their
RA D technol ogy a key product dif feren-
tiator and are unli kel y to nove such func-

Does | ,Ohold HO?

S, now ve re back to the
oignd question Gnl ,Ofd -
fill its promses? A thispant,
no one can definitively
answer the question, but you can pin-
point the largest obstacles standing in
1,Os way. Frst, consider perfornance.
1,O depends on a significant abstraction
layer, which, as history ind cates, shodd
hurt perfornance. For exanpl e, whenev-
er the Wndows abstraction | ayer grovs,
you need faster systens to run the G5
Inthe case o |1,Q C5 conpanies are
bei ng asked to devel op generic CBMdri -
vers that, when conined wth HM,
nust ultinately conpete wth nondithic,
hand-tuned drivers that |/ Oexperts have
cust om zed.

Mst ardent 1,0 supporters simula-
tions and conparisons show | ,O system
perfornance conpared with nonintelli -
gent 1/0O subsystens. For ex- anpl e,
Itd s | ,OAchitecture Qrerview wiite
paper includes graphs showng that a
server (PUreaches 90%usage wth two
standard Fast B hernet adapters. In com
parison, the sane systemreaches only
59%CPU usage supporting four 1,0 LAN
adapters. W, you should certainly
hope to get inproved perfornance in
this case redized by support for nore
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users wthintelligent adapters. |,0 sup-
porters argue that estadisninganintedli -
gent 1/Ostandard wll utinately increase
the use of the technol ogy and | ower
prices to near the levd o uindliget
systens. |f perfornance natters, howev-
@, you need to conpare |,0 systens
wth other systens that inplenent intel -
ligat 110

In sone cases, |,0aso faces tough
chal l enges fromwhat night be consid-
ered nonintel ligent |/Oinpl enentati ons.
Gven historical precedent, |G integrate
increasingly nore portions of a given
task and, in the process, inprove perfor -
nance. Take high-end SC3 and Fbre
Channel 1G fromQuogic, for exanpl e.
The |G essentialy integrate an | QP and
require little host intervertion dring 1/0
Qogic s Mrketing Executive Skip
Jones notes that his conpany s ISP chip
famly averages fewer than one i nterrupt
per 1/Otransaction, essetidly aready
d fl oadi ng GPU over head and bus traf fic
Moreover, Qogic IG require no extra
nenory as do | ,O1CP or the nessage-
passi ng overhead. Quogic, a nenber of
trel ,09G plans to support the stan-
dard, but Jones warns that you should
deploy | ,Oonly when it can nake ef fec-
tive use of the nessage-passi ng nodel .

Mking 1,0 pl ug-and-pl ay

Assuning that | ,Osupporters can min-
i mze overhead because of the abstrac-
tion layer and gereric drivers, can the
group deliver on plugand-play intelligent
I/C Down the road, an MS nanager
withanl ,Oserver couldidea |y decide to
add an | ,Ostorage board or LAN adapt er
wthout regard for the nanufacturer of
the system notherboard, or adapter
card. The G5 drivers nay work wth any
device, but nmixing and natching | ,0
boards coul d becone a probl em

Tre sheer flexdhility o the | ,O spec
nakes the plug-and-play task daunting.
For exanpl e, consider a server nother -
board wth a prinary PA bus and an
onboard I QP controlling a secondary
Pd bus. Both of the Rd buses have
accessi bl e connectors, and the |CP
includes a core-conpliant |IRTGS that
control s LAN and storage adapters con-
nected via the secondary bus. Now,
inagi ne that an MS nanager wants to
add another SCS channel and orders a
new RQ card |abeled | ,Gconpatible.

m COVER STORY

FOR MORE INFORMATION...

Manuf act ur er

Grcle No.

1,0 Product s

Adapt ec I nc
Mlpitas, CA

1- 408- 945- 8600
www. adapt ec. com

301

PO SC3 |G and boards, RAD IG
and boar ds

Aneri can Megatrends |nc
Norcross, GA

1- 770- 246- 8600

WWW, ani . com

302

SC3 and RA D I G and boards, nother-
boards and Bl G5 sof tware

Avard Sof twere
Muntain View, CA
1- 408- 237- 6800
www, avar d. com

303

B C5 software

BytestreamData Systens |nc
Maynard, M\ 1-508-461- 1041

304

ISMRA D software, PO RADcontrol | er

Dgital Seniconduct or

Hudson, MNA

1- 510- 490- 4753

www, di gi tal . comsennconduct or

305

SrongARMand Alpha Ps, P bridge |G

Dstributed PAocessi ng
Technol ogy

M tland, AL

1- 407- 830- 5522

www, dpt . com

306

SC3 and RAI D boar ds

@l ileo Technol ogy
San Jose, CA 1-408-451- 1400
www, gal i | ect. com

307

Pd bridge IG for MPS Ps

Inted Grp

Santa Gara, A

1- 408- 765- 8080

www. i ntel . coniprocs/ servers/i 2ot ech

308

960 and Pentium Ps, nwotherboards,
R3-bridge 1G5, corelogc

Mat rox Net wor ks
Dorval, PQ Canada
1- 514- 969- 6080
WWW. nat r ox. com

309

Fast Bhernet LAN cards

Ml ex Gorp
Frenont, CA
1-510- 796- 6100
www, nyl ex. com

310

Mot herboards, PO SC3S and RAID
boar ds

Phoeni x Technol ogi es
San Jose, CA

1- 408- 570- 1000
www, phoeni X. com

311

B G5 sof tware

PLX Technol ogy
Sunnyval e, CA

1- 408- 774- 9060
www, pl xt ech. com

312

PA-bridge 1 G, HOMsoftware, HM
devel opnent kits, reference designs

Quogi c Gorp
(osta Mesa, CA
1- 714- 438- 2200
www, gl c. com

313

3 and Fbre Channel 1G

Synbi 0s Logi ¢

1G,

Fort @llins, @
1- 970- 223- 5100
WwWw, synbi os. com

314

Pd SC3 and F bre Channel boards and

adapter card devel opnent kits, reference
designs, PO-bridge I1G

Tyan Conput er
Mlpitas, CA 1-408-956-8000
Www. tyan. com

315

Mt her boar ds

Wind Rver Systens
A aneda, CA 1-510-748- 4100
WWW. W S. COm

316

I xWrks | RTCS and devel opnent t ool s

Xooi nt Technol ogi es
Boca Raton, A

1- 561- 241- 8447

WWW. Xpoi it -t ech. com

317

Sof t var e- devel opnent tool's; CGBM 1SV
and HOMsof tware; peer-to-peer software;
integrati on, eng neering, and testing
servi ces
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Uhknown to the M S nmanager, however,
the newboard has a shel | -only | ,Oi npl e-
nentation. ldeally, the MS nanager
should plug the new board wth its owmn
IPintothe prinary RO bus to avoid the
bridge latency to the secondary bus. In
connecting via the prinary bus, howev-
@ ,it sunclear that an | SMrunning on the
not herboard | CP coul d conmuni cat e
wth the HMon the shel|-only adapter.
If you plug the adapter into the sec-
ondary bus, the 1 QP on the not her board
can clearly contrad the new card, but,
I GPs connected in series nust twce
inepe | ,0Onessages, and transfers to
the newcard incur bridge | atency.

This hypothetical scenario coud get
vorst. Assune that a server vendor sells
the above-described notherboard. The
vendor could of fer additional LAN and
storage adapters designed to work
behind the core-conpliant 1QP. Shou d
you plug one of these | ,Gconpatible
adapters | acki ng an onboard P into the
prinary R bus, there s no guarantee
that the systemwoul d work. The not her -
board | QP coul d possi bly contra the new
board as a peer across the prinary RQ
bus, but thet s not the intent. Nreover,
wiat s to keep soneone frombuyi ng t hat
| ,Gconpatible adapter and plugging it
inroan | ,Gready notherboard wth an
unpopul at ed | CP socket ?

Perhaps you can assune that buyers
d 1,0 technology will be conpetent
enough to choose the correct products
and to know how to connect them GCer -
tany, MS nanagers should be able to
do so, but the troudlesone situation of
nultiple configurations wll only get
vworse. In addition to peer-to-peer ser-
vices, Revision2of the specification (due
this year) wll add support for 64-bit
addressing, hot-plug PQ, and system
area-network (SAN attached 1/Q Hot-
plug capability neans that sone system
entity wll need toload the correct M
vwhenever a user inserts a new card.
SANattached I/Owll address | ,0 nes-
sage transmission across a storage
backbone connecting clusters of storage
subsyst ens.

1,O proponents are also |ooking
beyond Revision 2 tovard a third type of
[,O inpl enentation, called fixed-func-
tion Sill inthe early paming stage, this
new i npl enentation would allow the
nessagi ng |ayer to be absorbed into

hardware, resultingin|over cost and per -
haps higher performance devices. It s
uncl ear vihether the fixed-functioninple-
nentation woud fully support the | ,0
concept or just asubset. The added com
pedtyfromdl o theseaddtios wll pro-
vi de an even greater chal | enge to system
desi gners attenpting to supply G5 inde-
pendence and to users seeking mx-
and-natch interoperable intelligent 1/0
products fromdi f feret verdors.

You can reach Techni -
cal Hiitor Mury Wigt
a (619) 748 6785,

fax (619) 679-1861,
| ednwi ght @i nai | .
com
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