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Abstract

The Hl~h-Speed Channel tHSC) M a simple htgh -
pertcmnance. pwm-to-pomt thannel for transmitting d@al
data at peak data rates of WtJ or IWI \lblt/s. 1 ne
transrmssmn distance between data. processing equipment

using copper cabling CJn be up to 25 meters. A dlstance-
lndependent protocol allows the aver~ge data rate to

JFProa~h the peak ~~ta rate ‘(his IS d benetlt tor tuture,
tiber-optic verswns d the WC The HSC and Its uses are
descrhed, tollcrwed bv a descrlptmn ot the efforts tor an
.Amerlcan S.dtwndl Stdnddrds [nstltute I A.%SI) standard tor
the HSC

Introduction

High speed IS a rclatlve :. . The HM- being defined
,+.NS[ T,ssk Gro(lp X3TU 3 IS j~{ltld tor peak data rates

In
0!

the HK uses a parallel data path i~”lth <opper mbit IIr 511’-
Mbit/s I-WC uses a 32-bit iiata bus, and the lrrW\lhII .

vcrslon ot the HSC uses a M-bit datd bus. The mil!,~r
emphasis has been on the develc)pment of ~he $(W\lbIt .
version,

The HSC IS a simplex channel, capable or trans!errlnS LI.11.I
in one directmn onlv Two HSCS mav be used to Implumrnt
a tull-duplex channel. The HK” is a pmnt-to-pmnt ~h~r.11(’l
that does not support mult]-drop. The pClnt-tL}-~L1ll!t

Iimltatlon consderablv sunpltiled the eleutrlcal and prott~~(~l
aspects ot the HSC. Crossbar switches and other nrtw(wb.u~~
methods are being consdered to auhwve the vqulvaient ,11
,nUltl-drL>p. An addressm~ mechanism IS Includd ti~
support these netwurkmg cuncupts.

The signal sequeruxs provide Iook-ahdm-! th)tti t(mtr(~i IL)

allow the average data r~te to Jpprudch the pe.~h &I[.I r,ltu
Pi,en ov*r d~tances ot tens (Jt kdometws This IS J btm,,llt

tor tuture Iber-optlu VerSILlnS ut the H%’ ~JtJ t] JII*II’I ●

dnd tlow control .lre pertormt’d in ink.rdments t>t htir.t~

with em. h burst nomlmsllv containing ~% wt~rd% 111’~4 III

NW l-wles)

~rr~w dr?teutmn. but not mrm currectltm IS FroVILh*Ll h Ihi’

HSC Bv!e }urltv IS useLI on the ciata bus [n addltl(m r.1~h
burst o! data, wherti the trur~t IS 256 wur(is or lv+~ I.

immrxfiatelv followed bV d lengih/hrgltu~lnd) rdUI]L1.111(’V

(.heckwurd (L LRL-) We” envmlon thdt vrr(lr recoven W(IUILI

I_w &mv Jt A higher I.rver protm’ol thlvlng A VIdVIJ trJll!r
butter, tor example, IS best served bv qqrorm~ rrrors thilt ttl(’
nvxt trame (Werwrltes dnvw.rv

TIIV 1{%- provides wpptwl t(~r Iow-latvntw. rml-tlmv JII~i
v~rldbk-+lzc p,l~’hct trJn<l Vr% rhe %Igndl lIIW IL~IllIIIl

wqusm. ws are wmplr Jnd do IIIJI rquirl’ Jnv IIIW” SIIII 1111II,

implemvnt I’ri)hltvpv vi,rswns cd thr I IW ,~rr ;U,IIIE 1111111

t!ddv wL~h ~)tt-ihwdwlt ctv:mwr(m[ p~rl~

HSC Data Framing and SIgndlling sequences

Figurv I %Iu)wq thv IWSI(. twganiz.atl,m tlt tlw lnl(,rn~.ltv,ll LI
data lranlln~ 1111 ttlv 11~( /\ l’(llllllwtioll 15 Illml(lv 111.1
t.l~hloll ~lmliar h) Ihr mlnnm’lllln fhlLhl whrn ilIJIIII}: !III.

Idl.pholw ( )11,-,1 J ,III}I1(W.11011 I* I.d,lt!ll%lwd ,1 1,,1( Lt,l I !,1

tIIItlll},lv }).IL hI~l\l iJII Iv’ W“III tr(~m tlir ~\,lliII’ III 11111

(It%llll,ltl(m 1,.,11h Im M tllnl,llll% /l, r!l t,! 111!11!’ 11,11.1. Ill,!



each burst contains Llni? M 2% \\.t)rd~. Bursts th~t (ont.~m

less than 25e words may mdv occur as the twst or last bur>t
of a packet. Words are composed oi 32 or M tuts. The

amount of wait tune between packets and bursts mav van
Nlaxunum wau times depend on the data flow to ~;r trom

the upper-ldver protocols and on thu data Ilwv to or trL~m

the oppomte end of the channel

The mterrace jlgnals are Illustrated m Flqure 2 The
numbers in parentheses mdlc~!e the number w signal lines
when using the lrsW-%lblt; s optwn The other numbers
mdlcate the number ot signal lines when using the WO-
?+lbit/s optmr, AU signals, except for the LXIZRCOSN ECT
signals. use &fferent~l errutter. coupletl logic ( ECL) iirlvera
and receivers The INTERCONNECT signals use smgle-
atded ECL drivers and rexelvers.

Fifty-pair, twrated-paucables are used tor distances up to 25
meters. The 6CS)-Nfblt/s optton uses one cable, and the 16CN)-
Mbit/s ophon uses two cables. All of the signal lines m the
HSC are urudirtwtional to accommodate future, Mwr-optic
implementations and crossbar switches. All of the control
and data wgnals are timed in relatlon to the constant 25-
MHz CL~K sqqul with a perwl O! 4(I nanoseconds,

Typical HSC wavetorms are shown In Figure 3 !or a
sequence that estabhshes a wrnnectlon, sends a packet
contarnmg two bursts, sends d packet contauung one burst,
and then disconnects. A connechon IS made trom the
somce to the destination much hke J telephone connection

The source supplles the I-Fwld on the data bus (lIke a
telephone number), and asserts the REQUEST signal [f the
destmatwn wants to accept the connectmn, It asserts the

CO,NNE~ mgnal, Although the contents ot the I-Fir4d are
nest spech?d in the HSC standard. the I-Field was mlench?d
tor wldresm.ng or other control operations

Onur a conrtectmn IS estathhed. wngle or rnulhple packets
may be transferred irum the st~,trce t,) the destmatmn
l’ackets are delumtetf bv the I’ACKET signal berng tru~
I’aukets JKI cornp(wed ,)t zcru or more bursts
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I

Bursts are del.uruted bv [hu BL’l{sT .Ign.11 being tme thir+

LmIsrst cd a group 01 wor~s sent on Ihe JJIJ bus. one w~mi

per ck~k period, Jurlng conuguuus clock permJs Bursts

~L)nt,sm one to 2C5CIWLds Bursts thal dmt~m less th~n ~%
WLW& are called short bursts Thdre c~n be ~ml$”one sh~m

burst per packet, and it must be clther Ihd first ,~r IJSI hurt

Ot the packet Short bumts are tor apphcatmns Ilhe ~JL”h~’1

headers. variable-length data rrarwters, and short messa~:s
that must be acted on quIL+Jv

The LLRC checkword IS sent trom the source t~ the
uestmatlon cm the data bus ilurmg the tmst cloc:k peru.rd
tollowmg the burst. The destmatmn controb the tlow o!

data bv Ismung a READY pulse tor each burst that It is

prepared to accept horn the source. [ithe READY pulses

amve at the source betore the source IS readv to send the
next burst, there will be no trzne lost behveen bursts Hence.
the flow control u d~tance urdependent li the cable-length
time is shorter than the time required to transmit the

number of bunts. ThLq requr.res about one burst butier tor
each two Iulomt’ters of cable dtstance

The INTERCONNECT signals mckate to both the source
and destination that the cable(s) are connect~ and that the
other end is powered up. Thev may also Lw used 10 mdlcate
whether the WJ-M’bit/s or LWMblt / 5 HSC optmn IA m use

Higl’s-5peed Channel Uses

.An Uxunedlate use ior a channel i~t this +peed IS ti> enham”e
user prrrductlvlty with computer ~lsu~ll~atwn Fi~r

VISUallZatlOn, the dlgltdl ddta, USUdll V m pllel or rdStt’r

Iormdt, IS output m a contlnuor-rs slredm or vldeLI turm

trom a computer Cllrectlv m a graphics screen ,An lmd~e

tot-mat ot 1024 x 1024 pmela, with 8 tuts 01 culor mtorrnatl{m

W: pixel, requlr :S s hlkut per Image. W’lth a retresh rate ,Jt

;(I tfames per Wcond. tkus requires a sust. rlned ~Jtd rdte 0!

.Ibout 240 Mtrlt/s. These numbt’rs are .whmvable with the
,WW-Mbltis speed ol the H5L.. F\perlmwW htrvu shown th~t
ccrmpulur vlsudllzatlorr SUL’L.LISstullv Incrraseq u~rr

prmiuctlvltv Vlsudllfdtmn WIII l-wrmw ct~mmmrpldL.e A+

inure cmnrrrercldl @qulpmcnl becomes Avallabhc

Ettective networking t)t super computers requlre~

networking svstems thdt operdte at the h!ghest speeds
Jvalldble tln the supercl)mpulers. Bv thew verv nature.

~upercomputers are Irdditlllnallv perlpherdl ;,t)tlr,

depending upon networks Ior their lnpUt ddtd and

Lxtnnectlons to output devices ‘Tu bdldn~e the power Jnd

+pw’d ot the ~upcrcomputcrs, the nrtwurks that (mrnet.t ttt
them must be capable ot hdnd[lng ddtd wllh mlnlnhsl
Impart on tlw IJvwall thruughpul (It the +uiwrc(m~puterq
~“tjmputw channels arr now be~~~mlng Jva Iltrble wl!h

bdndwn.ilhs In the tl(h)-MbN/~ range, well bevtmci thu ;IJ-

!%fbll / * rdtes 01 networking {’ompunents dvalltrbhh tuddv

\t.w Oppcrtunitles

.Another concern related to vwuahzatmn I\ how J,) N {,
schedule the m Ichlnes, lnterachve vlsu~llutli~n XIVIO-.

trrmen~ous boosts m user pr.xluctiv[tv, lwrl .11 J k .).! ,,1

cdntral processing unit (CPU) horsepower :\ll

environment thdt gives a resedrrbrr JII ,11 .I

supercomputer’s resources i(~r d tlve - ti~ tcllnll Hul L-

lnteraL.tlve sessmn rnd.v be ddvantdgeous LIVer J llnl L”>h.]! (,.{

environment In which onlv a iew wconds ~~lntlnui,u~
Attlvltv are ~l]owed to prOVlde 13 Sent l.Ill V lnln~L, Lil.]!L’

response throughout the day. Tlmesharlng IS ~,c,.lt t,, r
o-iltlng and pruislern setup but IS not ~orrdu,l~l, !. I
Interactive Vlsuahzatmn

LOISAlamoa Networking Plans

The Los Alamos ?idtmnal Ldb(WdIOW tiurrentlv UWI* J I,IL .I1

.lrr!d network based on 50.Mbit + L:IJIIIII’1+ !I’r

lnterconnectln~ d I.drge set ot supercomputurs .ln J !Ilh(’r

services We plan to use the I-IX to provdv nUIVIL, III, ILIII

vlsuallzatlon irom the supercompbturs 1(11! 111’!

rnhdncement3 WII] be to use the HSC to lnter~~mm’~ I t III,

superccrmputers dnd other services ds equlpmrnt t~ilh Ih(’w’

qwr.i cAFabdlt IeS bec(mvls dvdlldbh!

The HX as an ANSI Stmdard



Having standards Jva IIJble t,}r Intercilnnetitln,g ihti
supercomputer class L)f machme IS w~m~thlng new It l!l
usetul to have a $tandard Ike Ihe J’~lE bus. whl~h I> the
generic backpla~e for workstations. where addltlon~l

tunctlons can easllv be Jdded Lntll the tl!i~’.
Inrerconnfitmg at channel speeds r~qulred !IpeL’IJl ddaptm

boxes or proprletarv equipment dv~ihb[e ma!nlv trum

?Setwork !3stems ~-m-pmatmn

Status of the HSC Standard

The HSC was tlrst proposed tu ANSI m mrly 1W7 The
standard was dratted m a relatively short tune bemuse L)! the

clear obpxtives, the torte O! the market, and the strung
crmuxutment of the artlve membership. The group nut
only met tor the usual blmonthlv meeting but added
working meetmgs m between. The current HSC wurkmg
dratt IS consmierablv ddierent trom the mgr.rwl straw-nun
proposal The task group actmn has rehned It and
strengthened It m numerous areas. Geslgn bv mmrrruttee
really worked well rn the case d the I-K standard.

The defimtion phase of the standards eiiort IS uomplete. anti
the approval phase IS undtrwav The approt’~1 phdSe

revolves mbhc review and letter ballots bv varmus groups.
wiuch may result m suggesters Ior chdnge. The task group

wdl corrwder these suggeshons and rndv change the dratt to
accommodate them. Implementations d the HSC can wart
at a,nv time, but there M a srndll nsk that the sperxhcatmn

mdV change.

Based on past standards experience. the Fl!l should bfi”orne

dn apprnved standard m [dtc 1~~~ or In IQW The tiSC
probablv WLU b proposed M m-t Lrstematlonal stm-rdard

Follow-on Standards Work

Participants in lhe HSC .ASSI Ettort

The A.NS1 meetmgs are open IU Jll m’errstwt partic+ .III.I

V(WJ are wtmhxrme tu partlclpalc lt vmr hdvc Ihu intl, rl,.1

:Ime, and expxtme m thrs area

Conclusions


