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* Through Storage of Packetized Operational Information in Lo ZOQZELD
* OF THE 'I NVENTI ON This invention relates to a system for coupling a host
processor and a menory subsystemin such a manner as to enable efficient
transfers of data therebetween and, nofe particularly, to a nethod and

apparatus for enabling a bridge circuit positioned between t St
processor and ne muﬂﬂ(ﬂmﬂm l"'emto store packetized operati on%ﬁ'{ﬂ@&(ﬂﬂﬂﬂ“ﬂﬂ[ﬂ”o
t her eby reduce t menory accesses over a bus syste

bridge circuit and t#eoesenory subsystem BACKGROUND COF THE | NVENTFis&hé
Computer systens typically include nore than one bus, each bus having

attached devi ces which conmunicate locally with each other. Oten, system
busses and pérrphesiig HUSs@erfisemahhdd aemighetsonhgst ahidaketieedcol s or

rules to conshtatdahalt tARSHR{S Retiweed-Lhendidferent devices that are
connected thereover. Devices for translating data that is transferred from

one bus architecture to another bus architecture are often called bridges.
To permt systemm de conmuni cati ons between devices on different bus
systens, bus-to-bus bridges natch t he communi cati ons protocol of one bus

archi tect ureF%ﬁp &h%mog bus architecture. Presently, "local .
busses" are nner as to be nore closely associated with
central processor operations and are capable of running at speeds that

approximte the srn_ﬁeghﬁfreﬁbﬂozc&atlaeésnfcpaegiigiem@& eeayiﬁﬂgtayassef "l ocal
bus" archltecture i s l%lagerl her al bﬁyggonen rconnect l__ bus.

syst em usi ngFa"Pg °°* Ja 306 ™ ARl 588 2 12885t t #8n"Po the
physi cal PCl epaRle gefifiiicientr fugrstexns p@udatahtbﬁrgb@wm ang.empree contr ol

of transfer spaitd@&mﬁrmng;cdew @@@h@@n&e&t 39 Lpathe PEk lusplfngesond

bri dge ci rcu 8% qillted a ugng 1_g 3“ s an |Sréto%rfa(ae for
transfer etween a1 %?% hd The BAHES. Thus, the
arr angerrent f“§m§‘u“15 hS‘{WStGé\/F@egt@?\e tmm@lzbds opeantienakslata ngnd

recei ve datate ghtheby ireduder tHgeneddid GRWoeHS acoupsed dwed he byecond bus

systemtransf%gg{a%étb é‘é@héj%ﬂﬁ akar ou Qntthe e@ﬁ)nde?nhgﬁig%%]g enla%b ‘e data

controller) €S CO ni ca eac
transfers between deV|ces connected to the PCI bus and the second bus .

system Curr epickgroenm akel WU IRUGERTSOSYSt em architecture for connecting
host processors to peripheral devices, such as nenory subsystens, is one
whi ch adheres to the snmall conputer systeminterconnect (SCSI) protocol.
The prior art incFOBRYter fYFEEmsotYRIERAYndaCtBEartR Ry thethsae Hust-

i nt er connect igaghSESE ey ateashéd el cbyswisysh exnmuniaapeesocdlsyuch

teachi ngs can,ihe, f@&&}ﬂ fhet. S OPRLANt G t@?a‘le?g%etsO éﬁ@\ﬂ@&hﬁﬂeﬁh and
5,522,0S0 to Am ni %figurther SCSI us | nterface cgntro t345tem; can be

found in U. é’“slge?tseﬁ?% AepB P ngﬁ%ﬁ'nd&rdapmtgcg B, YoF B WRener et _
al . and 5,SJEEdﬁE&cquﬁhatEransﬁﬂrs between the different devices that

are connected thereovef. Devices for translating data that
is transferred from one bus architecture to another bus
architecture are often called bridges. To permit system-
wide communications between devices on different bus
systems, bus-to-bus bridges match the communications
protocol of one bus architecture with that of another bus
architecture.

Presently, "local busses" are operated in such a
manner as to be more closely associated with centfal
processor operations and are capable of running at spe€eds
that approximate the speed of the central processor. One
popular type of "local bus" architecture is the "peripheral
component interconnect" (PCI) bus. A system using a PCI



Not wi t hst andi ng the effectiveness of bridges in providing datqQ1{ )
# : of such” o (o LAET 2082

.~ . bet'ween different bus systens, transfers of such data are ti

and sl.ow the overall operation of the system This is especially true when
short nmessages are required to be transferred between devices coupled to a
PCl bus, and thence via a PCl bridge to a secondary bus controller and a
host processor. Each such nessage transfer requires a PCl bridge to capture
the PCl bus, configure a nessage for transm ssion thereover, dispatch the
nmessage, etc., etc. Just the set up tinmg to 31 0 CT 2002 3 enabl e either
di spatch or receipt of a short nmessage requires considerable processing
tinme and acts to delay other systemfunctions. An exanple of such a nessage
is a status i fscantbedeshatini sddbsimgd tioy the erwriraduBSy stuesm rofingf cate the
success or faidritge0f caréead/ Wil aghbofde SUCInGeSRlUS cBBRES3NE &S
di spat ched tottrhe ost (g odgq:ssor which initiated gh reagl o% \f/rthe request.
Accordingly, it r8-8h%0 %e A% MPHE sOF Wt iGRTES f“&rp‘f%\f % R& pPBRessi ng
efficiency of data transfers in a conputing system which enploys nultiple
légsTsHsés}ﬁNrrE NtT rgt\l aAAeseLt&ﬂmt_ boi&gs [c)ir'&:ﬁ%@'{ié’]ﬁﬁd/cﬁbpéd arrsxtsimtéan?grSUNNARY

A .comuting s em t hat i ncorporates e . nvention
i ncl udes a ho&rob'rlg%%ssaélr %/\'%’%%fsaicse C ?erl 563{‘%£§r rrg%mr(%/atsaubbs{/%s“feeerﬂ vfa a
first bus systfewtbgrcemd roisten geditde &6d husecdhdshushe ypyrapgemhnt
Cﬁnt L ol l er de\djsC%uicﬂ]?EHd_ESdéﬁEiﬁHsy d‘rprtn@th @CﬁnquLiﬂfbﬁsMidﬁﬁ:& texahgplay to
t he host proc A r.in ce...via.the seco tem cript is an
i nstruction sg%%%éga %%taeygéﬁr&ée gﬁgﬁgt 1E)"nd ednwgl%:%n e?o%?%rc°$§/|e§e£°Each
Scri pt incl udédeopecend fysesusiire sragsiteranderepeiversasagehrual thes dat a
<(:| or 0{ hﬁr ?pte;s@dgﬁaal ?Qaad%é_ Ct baufs?ye@nw;mqhmﬂ)s t@htb_e ﬂvftfﬁe'k{r@.dgeFL ior to
i spatch o e_Scri. r.i.ng operation o e c utd_n ste e
menory subsystceor%"ﬁu?lg%ﬁ%ea',ltgs ezf% es?ﬁl'ferof a segﬁgggt idgﬁ,g f%"alngglﬁ(gsan
i nstruction t®atweepodrYitaercogeedied tte gheRAlckhua M itpe secordbuenst ance,
the host processeem.The controller device responds by accessing the
required Script, playing the Script which results in accesses to locally
stored operational data for inclusion into the Script. Local storage of
this data avoi ds ufHEEEBSHYy atidedyanseerkuaicteRe2btRlkgatwEa £67t he
menory subsyst®fideet@hfahdst frdeegdoredtdaper ffferalkdevices, Idhk @sT 2002 4

I ncl usion intché%o§§li§ﬁbsystems, is one which adheres to the small
computer system interconnect (SCSI) protocol. The prior
art includes a number of teachings regarding methods for
interconnecting SCSI bus systems to PCI bus systems.
Examples of such teachings can be found in U. S. Patents
5,634,033 to Stewart et al. and 5,522,050 to Amini et al. —
Further'SCSI bus interface control systems can be found in
U. S. Patents 5,454,085 to Gajjar et al., 5,550,991 to
Keener et al. and 5,519,883 to White et al.

Notwithstanding the effectiveness of bridges in
providing data interfaces .between different bus systems,
transfers of such data are time consuming and slow the
overall operation of the system. This is especially true
when short messages are required to be transferred between
devices coupled to a PCI bus, and thence via a PCI bridge
to a secondary bus controller and a host processor. Each
such message transfer requires a PCI bridge to capture the
PCI bus, configure a message for transmission thereover,
dispatch the message, etc., etc. Just the set up time to



BRIEF DESCRI PTION OF THE DRAWNGS Fig. 1 is a high |evel blogg DZ?gaznﬁé a

.. systemincorporating the invention. Fig. 2 is a high |evel

. diagramillustrating the operation of the nmethod of the invention. DETAILED
- DESCRI PTION OF THE I NVENTI ON Referring to Fig. 1, a nenory subsystem 10
includes a plurality of disk drives 12 that are coupled to a nenory system
processor 14. Menory subsystem 10 thus acts as a central data repository
for one or nore host processors 16. Host processor 16 is coupled via a
SCSI' bus 17 to a PCI/SCSI controller 185 In turn, PCI/SCSI controller 18
is coupled to a PCl bridge 20 via PCl bus 22. PCl bridge 20 is, in turn,
coupled to nenory system processor 14 via PCl bus 24. During operations of
menory subsystemdl® garhousdispttushard opsratdtonaf messages regssaseui red

to be di SpatCh:?é’qthce@O%orQ&%?ﬁﬁQé Ea@of:@ésillf@ PSR Acrverpldesyst em
control and adnmi.nistratio Such nessages 1 nclude various status data

regardi ng the %'i}?:%ressé’SSle EBRCBTO%%Ccess of read/wite actions. O her
operational information regarding the nmenory subsystem 10 is also required

to be dispatched atArP%rxta?ﬂ'p'fI‘.et bEEguEHT hngeéggg&pﬁgaélsqatgé 178; COMUH | g
system To en %Pe eff| Cl entF1 3?ndI ing of statys and operational nessages,
0 sd#t?

PCI / SCSI cont rofdter 18 18850 %ed RSIRTY YRl &Ss TRSHGAFS(RAN 26
whi ch i ncl udesseegres tor ffed lule glfoaageadi'wqaim act'iSar.i pheh 28st&AM 26
further includgsssa Ocﬁe' %aéliéﬁ’a&fh deb! hexasst 30 ddrlscs el @ sni €pRSdd Or i es
of 31 fI C Th20 le}: 9 erat| onal data that are referenced by one
or nore Script&*og® aI:da YEHFBL ¥98F2 2 subroutine which, upon dispatch and
receipt by a recipient, enables the recipient to acconpllsh a required

action or to regi stze;rc&ds_ag&r?nt i9f mt@aceﬂﬁéwegf%hbé nlavéwicm £&0r
exanpl e, one such Scr "‘B‘ atch rol ler 18 to

menory system b‘?‘%%%vseso %&fﬁfénﬁeﬁg%cﬁ?fb%s?ngeré:aﬁ?t aBB ?\Céna read
action in accofdaprEing tdysdema whdghaenpdoyk t ikt idle Soysi pysteémsi hhaar

Script can causfeauddd i@ @krONrka eI PERIRImRYsI8EY At asUbsyst em 10.
Still another Script mght conprise a nmessage which 1 ndicates the status of

a particular elenment of the conputing system (e. g. operative, inoperative,

of f-1ine, etc.fUMERY |OR{THE INVENSIOGR Scripts may be utilized to dispatch a

particul ar operation message such as a "di sconnect”, "connect," "identify"
or other simlar aC]_I\I Qns. ut?ﬁ?h E§srt1_%E NP asgomrqat ed th avg ;Ctl cul ar
nmessage or operatlonaf TRdTCH i oh cO dtngﬁ1 TRG maem)ry sy ﬁiﬁi?ocessor
14 successful | yn@b\mlﬁ%t’eshastem‘oaéﬁﬁ@ﬁ Whi-cbl SEaF@HE%e@\ hRs3afenpsy

PCI / SCSI  cont r ghbeystdn tviadplaaf idspablik CoystfentiClad RontRalldndiesalces aha host

16 th ful I
PG/ SC81 cont 1ol T SR AR A R

menory syst em BPEceSERFLiny ulréépoﬁ§§ll>%ﬁt heetaf se@dard Hesddige, hSEEi pt 28,
when pl ayed, ageesseson, rrabfbamiianmhl Chilancthdeseddied riehevanpstdat aat o be —

i ncluded in th%c?%%f: Pl a%uﬁ.gsg ' 'sfeg:t %ﬁgghé’o SHERARR 84:?%!%:{3& gn of

the read action IS essenti a an address in
RAM 26 wher ei nasﬁ'@@ltFPélﬂ’ét éeb‘bﬁebe ERGRd SFdPL) dncdudpe PﬁEI GdedI® a

Script. Such daBaressescehsrs gbellen wessgde | G&r pbyasd autaancaddtdres of a

BESPGC“ ve mai lBaxXat Sl OME LY e NBL  BaSn PO STPRdded 1O {1624, Pt
uring prior to dispatch of the Script. During operation of the

computing system, the memory subsystem is caused, as a
result of its operation, to issue an instruction to the
controller device to dispatch a Script to, for instance,
the host processor. The controller device responds by
accessing the required Script, playing the Script which
results in accesses to locally stored operational data:for
inclusion into the Script. Local storage of this data
avoids unnecessary data transfers over the bus system to
the memory subsystem to obtain the required data for



. .+ 3~0CTZ002 6 initialization tinme. The data in a mailfgx
-.reserved for a single Script or may be commobn data that is ngdm‘)rpfﬁogl
Scripts. In either case, the respective Script(s) wll have enbedded

'-therein t he address where such data can be found that is to be inserted in

the Script. Accordingly, when any Script is played, and a line thereof is
reached which includes the address of a particular nailbox, that mail box is
accessed and the data resident therein is automatically inserted into the
Script and is played as though already present in the Script. Turning now
to Fig. 2, the nethod of the invention will be described. During an
initialization phase, PCS/ SCSI controller 18 is |loaded with all required
Scripts . e uwdonptistany $erimaded, f rom nenory system processor 14, which
accesses the particular Scripts fromone or nore disk drives 12 or,
directly fg . Next, operational data are

| oaded i nt® AT DoOXES 4 1 gdaresses in RAM 26 (step 52J. Note that
there are additional predefined il box areas which follow the

st at us/ message pgf.| boxi ogatiigns 1dveRAMIodkOraidighan eReratditan, dat a.
Thereafter, each Sﬁ[lgt és ?gatched" with the preset address(s) for the

oper at i onal " FEFPYPIAPSaF e t ¥ i ¥r t ed when the Script is played. During
Scripts runtime, operational information is stored in the nail box areas and

is thereafter sapt 8sifaShighe RIDNYgL MR ¥idPMe i2susORidiasi ed to the
many i ndi v dual_PCl 49 ergt'léons eté{}gt W%ulg1 ot herv‘\gf.se be required to

acconpl i s ihEPEERELPPARE T EPS MY £FdFBESLBVHEH e t he nmi | boxes in RAM
26 (step 54). During the execution phase of the procedure, assune that
Menory SySHEeranEeC esserRIBATON 3P MES URvENsTekUS Nessage to host processor
16. Accordingly, nmenory system processor 14 di spatches a nessage to
PCl/SCSI controller 18 ~~ 31 0 CT 2002 (via PCl bridge 20), to dispatch
a desi gnat ed SqefgrrioghostFig.odessonendry subsyseem JRCihgDsflesantrol  er 18

responds hyl@aeQesy RE AEkPBRYLE8 LbecHgs| anat@ashpdesi Bb. a Ddéhdg, pl ay of the
Script, each line there

ddne ! g of i ch_incl udesba r?l I ggxhgddr ess causes the
addressed a1 A POTESEREI Jhat eYSRRFY bBX°3F 1 5CEBs2 S Fhe data
cont ai ned e¥ntial Bhbareeussitiory far|dsx oZ0mexe hiveh prRRessedsi o code
?treamSE;)rmsétsi PotbesSET Pt iaNdebSpBedt vih Ok es@ml@sltmh%t Processor 16
step : er st.oo a n ng, Some or
many mai | b%é(f/aéd% rltagggg:,cgg'geléﬁki'ngn&%%h hge%%bseﬁé?kﬁée%%&:% |8 n%asd
oper at i onafouRkes & geSCLnBridge 20 We iBePied2? herBGInbréfgextut i on
during runigrein Woiche tbepPOUR deasckipéyeieraroassssrdat bak pech of nenory
system progesspr 14 and PCl/SCSI controller 18 have | oaded therein the
respectively required procedures to inplenent the invention, it wll be
understood by those skilled in the art that the software required to
control the reipﬁlﬁtrigveopiﬁkdujmé ot haemorpusebsgyiséreniof kFagiodsmay be -
cont ai ned . {06 dTeAa 6816 dd el SketOrcfiauag Nebi pe 1) and
needed.

| oaded into the respective devices as he 1 hvention, as_can be
under st 00d2FFRARINRS SBoDRFhdRReSEFedlr FRY it PavBPER tthevREallfor many
PCl bus i nspstfere/aneeds aadt adninissramisin. | Sunbtmeddagsfs tihelndeessary
oper al ! ona ety | 5cdoue! eaded e RALRCSnEORLBLLET clB s nget he

initialization se_or is_accessed at, runtinme via mail box addresses in
| ocal menofyccatier ePhor ere R RFFRNSs to PESH ayRErakitrehat s
required i snformateinny yreystdingr ohessemold, dursyisnetance,ig oadesi gnate a
particul arr%g&:l.lpéd by o P ad S MR O e Obe R PY EEm¥@! HErifg PEht SCSI

controller L )
operation of the computing system.

To enable efficient handling of status and,operatiqpal
messages, PCI/SCSI controller 18 is provided with a rarndom
access memory (RAM) 26 which includes capacity for the
storage of plural "Scripts" 28. RAM 26 further includes a
plurality of "mailboxes" 30 that serve as repositories of



. I't should be understood that the foregoing 3 ~0CT 2002 e TPy
- .is-only illustrative of the invention. Various alternatives :ig HTST"ZUW

nodi fications can be devised by those skilled in the art w thout departing
fromthe invention. Accordingly, the present invention is intended to
enbrace all such alternatives, nodifications and variances which fall
within the scope of the appended cl ai ns. 310 CT 2002 9 CLAIMS: 1. A
system for coupling at | east a host processor to a nenory subsystem said
system conprising: a first bus systemopgerated in accord with a first
protocol coupled to said nenory subsystem controller neans coupled to said
first bus system and said host processor and including nmenory for storing
pl ural Scri pt speeathc obpsadtthpialk alatScrilpits agenpreiferagcadsky ofe or

i nstructions hRkepgefHsdd Ky an operation and including an address where
Script data can be found which is to acconpany said respective Script; and
processor neans for downl oading said Scripts and Script data for storage in
said controll er neBash Serirpesponsi e subrputdraanbickeceainad dvapatshi d first

bus system f orangubsaauignt | MypraOViréié{j;giérQ,saéx%&@},t I ohd EreBBBNERE ARo
e

I nst ti whi ch I f t Scr i pt i d pl '
aid Sori pt AACROTHELTOrl BBy % AR, HoSAPHLHE! hal B8 Cht . Lo be

accessed and tdatle aongadnedt edthinh at [ferdpsi gndioed examppe, oher ewehr educi ng

first bus systeypipeahbi¢ apod aespdciofidonc dorgbestgeoirsiaiedd S@r it in

sai d Contr0||%kmg%%n%YStem processor 14, cause memory subsystem 10 to
commence a read action in accordance with data contained
within the Script. A similar Script can cause a write
action to be processed by memory subsystem 10. Still
another Script might comprise a message which indicates the
status of a particular element of the computing system
(e.g. operative, inoperative, off-line, etc.). Still other
types of Scripts may be utilized to dispatch a particular
operation message such as a “disconnect", “connect,"
"identify" or other similar actions.

Each Script 28 is associated with a particular message
or operational indication. Accordingly, if memory system
processor 14 successfully completes a read action, it
dispatches a message to PCI/SCSI controller 18 to play a —
particufar Script that indicates to host processor 16 the
successful completion of the read action. To avoid
PCI/SCSI controller 18 having to access operational data
directly from memory system processor 14 in response to the
aforesaid message, Script 28, when played, accesses a
mailbox 30 which includes the relevant data to be included
in the Script. Such data indicates the successful
completion of the read action.

Accordingly, each mailbox 30 is essentially an address
in RAM 26 wherein gpecific data can be found that is to be
included in a Script. Such data is accessed when a Script
is played and an address of a respective mailbox is
encountered that has been embedded in the Script during



+2. The systemas recited in claiml, wherein said Script data conmprises an

"indi‘cation of a status of an action in said nmemory subsystem §1 fH@TéQQﬂQm
as recited in claim1, wherein said Script data conprises nessage data
indicating an action to be taken by a recipient of the Script. 4. The
systemas recited in claim1l, wherein said Script data at said address
enables, at runtine, said Script to be executed by performng a single
read/ wite operation to/fromlocal nenory in said controller nmeans to
obtain said Script data. 31 pCT 2002 ¢l0 5: The systemas recited in
claim1l1, further conprising: a second bus systemoperated in accord with a

second protocgl;cpy between said controller nmeans and sai d host
processor, sai dlScrHﬁea;th?@i ﬁémaispatched to said host processor via said

second bus system 6. The systemas recited in claimb5) wherein said

Contr ol b 0CoSeer.OPGLALLRG S A LI 1ata thof ARERVSSI tPr T dBRSHRIl 6 and

control processpipOPELating as an inter

sai d second bgs sgstem tﬂlsag'igdb%rl‘:&&‘@oﬁod’{i‘lté diftat imguasdamyi nprufsce
between sai d TOMEY - prbtestEheramharai dHd rnsispensi oy sbem pd(s)Thes Sy st em as
recited in clb&ve Gmwdileei Rheabdnf { RSt S Y SHEMLCONRL i S€s_a_ Peripheral

Conmponent | ntgg ‘PCL). bus. system .8. The system a&*recfdeds n clai m
7, wherein sai d&gcrlgl(r% ggs{:éy%ef elrﬁs}cled:rf'ﬁtdi 4Bsthe stariptconpacerd Systyem
Interface (SCEHS" Y Speiem 16. phayednrandredila nenehydbsg £0dee{Qlea

control | ing awlsiat emalioiieb thanﬁaéfésﬁ%é%g?a:%@g dat a b;gf veen a Tost
processor andn 1350 Y, sggﬁgggeg] glgi d systemi nc]’lgafn@a R9%stthats system
operated in accord wi th._a i FeY pf ocde c@ﬁ’fﬁ?eéeﬁed%@i dthemeiy sigbsystem
a second bus WrABHEREI ¥t énsented contb Wik ScrE@EORGHAPHG! ey eouR) ed to

sai d host prodesgbr alacadytprddedyt qgughgdsple#ﬁ@een said first "bus system and
said second bus system and i ncluding nenory for storing plural Scripts for

replay, each Scri ;%t conprising an instruction set to be used to execute an
operation and i nclHYPHYE aRCWdEP eEbg wher etBerin@thadnicE can baJaundwhi ch is
to acconpany widild Ber iqescxidied. MeMyyL 3R] 8n CATRLL8) 095 IBANS, 01
controlling %SQS@?W%t%Higgfénitsoloaded with all required Scripts,

The Scripts may be loaded from memory system processor 14.

which accesses the particular Scripts from one or more disé

drives 12 or, directly from host processor 16 (step 50).

Next, operational data are loaded into "mailboxes" at

Preset addresses in RAM 26 (step 52). Note that there are

additional predefined mailbox areas which follow the

status/qgssage mailbox locations in RAM - for other

operational data. Thereafter, each Script is "patched"

with the preset address(s) for the operational data that

are to be inserted when the Script is played. During

Scripts runtime, operational information is stored in the

mailbox areas and is thereafter sent as a single memory-to-

memoxry move, as contrasted to the many individual PCI

operations that would otherwise be required to accomplish

the same transfers. Such addresses define the mailboxes in
RAM 26 (step 54).

During the execution phase of the procedure, assume
that memory system processor 14 is to issue a status
message to host processor 16. Accordingly, memory system
processor 14 dispatches a message to PCI/SCSI controller 18



31,0 CT 2002 11 downl oad said Scripts and Script data for r | I d
gqt frcT 2062

.. controller nmeans; and neans for controlling said nmenory sub

~ respond to a command received via said first bus systemby providing to

. said controller, an instruction to dispatch one of said Scripts; and neans
for operating said controller to respond to said instruction by dispatching

said one of said Scripts and including therewith, Script data stored in

said controller that is indicated by said address included in said one of

said Scripts, thereby reducing first bus systemtraffic as a result of

| ocal storage of said Script. 10. The7nenDry media as recited in claim,

wherein said_Script data conprises an indication of a status of an action

\iAE sai d Menpyya sy@ﬁyﬁfﬁge o) , The ey credi s gnaekiedcitpel @bm 9, )
erein sai cript data c rj ses age icating.an action to be
taken by a g%% pip%ﬁf:e?)?of hgggclslstpetp rrgg? Thegﬁé%oér%}d.n%%ﬁl%r%slerrecﬁ ed in
claim9, whesependaily Sadessidat andt péayinaddrestesigabited, Saripuntine, said
Script to bpuexesyhied &Y PR EOFIHNG Ack NPhe HIRAGOE i e1oparatibies to/ from
| ocal nmenory in ﬁﬁgd coaé&glle% means Lo oQ; )| s%hd gggép%ndaEgé A A
. AhF. AUF. AUE. AHVERT | APRF SA%a CRURFS) 01T YRS aRs

designated mailbox 30 to be accessed. The data contained

within the respective mailbox 30 is then inserted into code

Stream comprising the Script and is sent, for example, to

host processor 16 (step 58).

It is to be understood that a Script may include one,
some or many mailbox addresses, depending upon the number
of pre-defined operational data values that are to be
inserted therein for execution during runtime.

While the above description has assumed that each of
memory system processor 14 and PCI/SCSI controller 18 have
loaded therein the respectively required procedures to
implement the invention, it will be understood by those
skilled in the art that the software required to control
the respective devices in the computer system of Fig. 1 may
be contained on memory media (such as floppy disk 40 shown

in Fig. 1) and loaded into the respective devices as -
needed.

The invention, as can be understood from the above-
indicated description, avoids the need for many PCI bus
interface/access actions, as most, if not all of the
necessary operational data 1s downloseded to PCI/SCSI
controller 18 during the initialization phase or is
accessed at runtime via mailbox addresses in local memory.
Therefore, when any Script is to be played, all that is
required is for memory system processor 14, for instance,
to designate a particular Script by dispatching a one or
two-byte value to PCI/SCSI controller 18.

It should be understood that the foregoing
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all such alternatives, modifications and variances which

fall within the scope of the appended claims.
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1. A system for coupling at least a host processor to a memory subsystem, said system
comprising:
a first bus system operated in accord with a first protocol coupled to said memory

subsystem;

controller means coupled to said first bus system and said host processor and including
memory for storing plural Scripts, each of said plural Scripts comprising a set of
instructions for performing an operation and including an address where Script data can

be found which is to accompany said respective Script; and

processor means for downloading said Scripts and Script data for storage in said
controller means, and responsive to a command received over said first bus system for
subsequently providing to said controller means, an instruction which causes play of a
designated Script, said play causing said Script data, designated by an address in said
designated Script, to be accessed and to be transmitted with the designated Script,
thereby reducing first bus system traffic as a result of local storage of said Script in said

controller means.

2. The system as recited in claim 1, wherein said Script data comprises an indication of a

status of an action in said memory subsystem.

3. The system as recited in claim 1, wherein said Script data comprises message data

indicating an action to be taken by a recipient of the Script.

4, The system as recited in claim 1, wherein said Script data at said address enables, at
runtime, said Script to be executed by performing a single read/write operation to/from local

memory in said controller means to obtain said Script data.
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5. The system as recited in claim 1, further
comprising:

a second bus system operated in accord with a second
protocol coupled between said controller means and
said host processor, said Scripts being dispatched to

said host processor via said second bus system.

6. The system as recited in claim 5, wherein said
controller means comprises a control processor and a bridge
module, said control processor operating as an interface
between said bridge module and said second bus system, said
bridge wmodule operating as an interface between said

control processor and said first bus system.

7. The system as recited in claim 6, wherein said
first bus system comprises a Peripheral Component
Interconnect (PCI) bus systemn.

8. The system as recited in claim 7, wherein said
second bus system comprises a Small Computer System
Interface (SCSI) bus system.

9. A memory media including code for controlling a
system which transfers messages and data between a host
processor and a memory subsystem, said system including a
first bus system operated in accord with a first protocol
coupled to said memory subsystem, a second bus system
operated in accord with a second protocol coupled to said
host processor, a controller coupled between said first bus
system and said second bus system and including memory for
storing plural Scripts for replay, each Script comprising
an instruction set to be used to execute an operation and
including an address where Script data can be found which

is to accompany said Script, said memory media comprising:

means for controlling said memory subsystem to
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means for operating said controller to respond to said instruction by dispatching said
one of said Scripts and including therewith, Script data stored in said controller that is
indicated by said address included in said one of said Scripts, thereby reducing first bus

system traffic as a result of local storage of said Script.

10. The memory media as recited in claim 9, wherein said Script data comprises an

indication of a status of an action in said memory subsystem.

11. The memory media as recited in claim 9, wherein said Script data comprises message

data indicating an action to be taken by a recipient of the Script.

12. The memory media as recited in claim 9, wherein said Script data at said address
enables, at runtime, said Script to be executed by performing a single read/write operation

to/from local memory in said controller means to obtain said Script data.



