. Tner easi ng I/ O Performance Through Storage of Packetized r i-o"'?al
QG B4

I nformation in Local Menory / FI ELD OF THE | NVI

This invention relates to a systemfor coupling a host ro ssq@ and
a nmenory subsystemin such a nmanner as to enabl e effi ci ntqfran ﬁer
of data therebetween and, nore pdrticularly, to a nmethod and
apparatus for enabling a bridge circuit positioned between the host
processor and menory subsystemto store packetized operational data
and to thereby reduce the need for nenory accesses over a bus

system between the bridge circuit and the nmenory subsystem '
BACKGROUND OF THE | NVENTI ON. Comput er systens typically include

nore than onerddi®asing 1/0 GERESnRaVIIEH FHRAgdeyE Cescdt ded
comuni cat e bggg“_%onal rnfol t@ each q}he O tery, system busses and

peri pher al Hsses  uSE art T ereht °§§ELSM8¥I-°§¥ dard protocols or rules
to conduct data transfers between the different devices that

are connected thereover. Devices for translating data that S
transferred fromone bus architecture to another bus architecture
are often called bridges. To permt system wi de communi cat'i ons

bet ween devi @@M&%Mé—@ﬂ systems, bus-to-bus bridges match
t he communi cati ons protocol of one bus architecture with that of

another bus Th?gq_q{v%%%ﬁgﬁereiates to a syst:egr £5F %A\%’lﬁab%ﬂos}&ussesn.
are operated in such a manner. as to-be nore cloSel y"associated with
central Procgs§eEsat B pBrERYHNSURAUStaTe idg Bidte HMANRSH 7§ &° speeds

t hat -appr oxi retableheffpebshtofcrahsferat 68| dguodmse@bet@ren and, wmoxeopul ar
type of "l ocala gni18Ledi t 861 Y GrethioliNanaP eldahel % for enalfiQfBONENt
I nt erconnect’ 1(_PCIe) bugi.}],A sgspe,m using a %@Ip% 3'8‘ 3 8 45- 7 iy
bridge circuit positioned between the host processor and
memory subsystem to store packetized operational data and
to thereby reduce the need for memory accesses over a bus

system between the bridge circuit and the memory subsystem.

BACKGROUND OF THE INVENTION

Computer systéms typically include more than one bus,
each bus having attached devices which communicate locally
with each other. Often, system busses and peripheral
busses-use different sets of standard protocols or rules to
conduct ;data transfers between the different devices that
are connected thereover. Devices for translating data that
is transferred from one bus architécture to another bp.s
architecture are often called bridges. To permit system-
wide communications between devices on different bus
systems, bus-to-bus bridges match the communications

' protocol 6f 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 cént}'al
processor operations and are capable of running at spef€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
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. 0 6 AUG 1999 2 bus includes, in
addition to the physical PCl bus, a first bridge.. circuit which provides
interface control of transfers of data anobng devi ces connected to the PC
bus. A second bridge circuit (also called a bus controller) provides
an interface for transfer of data between a further bus system and the PCl
bus. Thus, the arrangenent is such that devices on the PCl bus transfer
data to and receive data via the first bridge, while devices coupled to the
second bus systemtransfer and receive data through the second bridge (or
bus controller). The two bridges communi cate with each other and enabl e

dét? transfers %ff%%'t‘ﬂ}lééé’,i Cﬁ?galeﬂ{??&ﬁ a‘éiabtt‘ﬁet Bﬁgﬁfféalb‘ﬂﬁ:_l?ﬂgst,t 'Ef;i%@@nd bus
system ryen a,w y .use ys _system architecture_ for
connect i ng hostbrp"r‘%@e"_sé%rguf‘é p®¥ erfi°Y é??ceéf‘gé‘ﬂé Fs ﬁ‘?é‘k!rﬁ% of
subsyst ens, is toransfifrehcldértaancngt deviees | camestiedr teytheMdInbesconnect
(SCSI) protocol. The prior art includes a nunber of teachings regarding

met hods for interconnecting,SCSl bus syst to | .bus_ systens.. .Exanpl es
of such teachings c‘a%nsﬁ%o?%t?ﬁ??ﬁ ciﬂircé‘?ﬁpgﬁsn? scag,&:%gf, %3@ N t°€f\k§r"? et al.
and 5,522, 050 tRrouiidsis ean afintepfacrer fscoitrpasipnt off adata ohevrwenyst ens
can be found i nfdither Babesfscdm 424, 086 Bx Gaj) armiis,akhe & ehhet O

Keener et al. 1 3to.Wite et al Not wi t hst.andi ng_t.he
g#pbsrﬁ'}cg‘g%hgg deglcyg'é on et(f}ft PCI bus tgggé%&e dsata O,

ef fectiveness 1dges in providi ng ainterfa Et ween di'f 8Fent bus
systens, transf¥geeiye dakd s hherfdnstnbridgaumbide gryislesncowrles &pal |

oper at i gn of bt hehes polcoil il SykSeR HiRGIsTelkYard u%cghee d?ét(&rp T;hﬂ&ig&iib gw% aL e
requi-red to be e et n Vi t . and thence
via a PCl bri dgéeé 0 a %%ggﬁ%ar %gzgusb%%on%rggﬁ(g#?% d a%ﬁgstgﬁ?o%"s%re.s Each
such message treemImicasguividd: 3l prhemgeand caRbdee dat@ transfers

between devices connected to the PCI bus and the second bus
‘system. '

Currently, a widely used bus system architecture for
i connecting host processors to peripheral devices, such as
memory subsystems, 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 bﬁs controller and a host processor. Each
.such message transfer requireé 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



A - PCl ‘bus, configure a nessage for transm ssion thereover, dispatch the
nessage, etc., etc. Just the set uptine to

3 enabl e either dispatch or receipt of a short nessage requires

consi derabl e processing tinme and acts to delay other system functions.

An exanpl e of such a nessage is a status indication that is issued by a

menory subsystemto indicate the success or failure of a read/wite action.

Such a status nessage is dispatched to the host processor which initiated

the read or wite request. Accordinyly, it is an object of this

i.nvention to inprove the processing efficiency of data transfers in a

Fel i vely norhaBtlC b iEHee0 s SBhol B O BRREBE PR\ BRBEE lBgHasa carry
conput i ng syst ERALARES | REBFIREARE tRRPTaRAdRE Simen@rddastsa R8sfepA¥cessor

whi ch is coupl ethee ayseemrfursutiopst.emvia a first bus system a controller
devi ce and a second bus system The controller device includes nenory for

storing plural Scripts for replay tq the host processor, for instance, via
the second bus syst8Fh 8%a®R1§ RF iUt 3 REASS30EI 3R Befraktdl YEisREdaPe
operations on &hatntiml fesuekdvioye.a menbrBcsupbyste udes indécate nuhe

addresses wher g RicklEr oHBE3HErO! 0Bt Al Mo IIAHA tOLRLOE! ARA &l iR cdat a)
can be found which is fo he ins

rted, prior to dispatch_of, the Script.
Cori e oporat | SHEESRIBIS CRRAEFRECSIA EBR S BROREPSOL dBSFR IS Lot e,
as a result of thesrepdratiwenite ora@ssk.an i nstruction to the controller

device to dispatch a Script to, for instance, the host processor. The

controll er device respon b o, . . s ‘o
=- %cgorgingi/y, it is an object of this invention to

improve the processing efficiency of data transfers in a
computing system which employs multiple bus systems that
are used to carry relatively short message data.

SUMMARY OF THE INVENTION

A computing system that incorporates the invention
includes a host processor which is coupled to a memory
subsystem via a first bus system, a controller device and
a second bus system. The controller device includes memory
for storing plural Scripts for replay to the host
processor, for instance, via the second bus system. A -
Séript ;{s an instruction set used to execute operations on

' a controller device. Each Script includes one or more
addresses where either message or status data (or other
operational data) can be found which is to be inserted,
prior to dispatch of the Script. During operation of the
computing system, the wmemory subsystem is caﬁsed, 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 wh.ich
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



'a'cée‘ssi ng 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 unnecessary data transfers over the bus system
to the nmenory subsystemto obtain the required data for
4. inclusion into a Script. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.

‘1 1s a high level block diagramof a systemincorporating the invention.

Fig. 2 is a high level logic flowdiagramillustrating the operation of the
net hod of the invention. DETAI LED BESCRI PTI ON OF THE | NVENTI-ON

Referring to Fig 1 a menory subsystem 10 includes a plurality of disk
drives 12 %gg% Lépl %dsEO a_nenory system processor 14. Menory
subsystem us ac & 8°CthRtral data repository for one or nore host
processors 16. Host processor 16 is coupled via a SCSI bus 17 to a PCl/ SCSI
control | er BRBEF | ESCRIPTIPE OBCBIE comtwmider 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 i ng operations of nmenory subsystem
10, various staft®- ahdispér é?’rﬂ%’ha?—eﬁ%sﬁb%%kaﬁiéaﬁ‘%quedat§Y§§e‘d| spat ched
to host pranesspsrdifidprhiehenpenpdse. of overal |l system control and

adm ni stration. Such nessages include various status data regarding the
success or |lack_of success of_ read/wite actions. Ot her operational
i nf ormation reg®tdi fgif highot§velidaemcefilaw digggpegllustrating

the operation of the method of the invention.

DETAILED DESCRIPTION OF THE INVENTION -

Referring to Fig. 1, a memory subsystem 10 includes a
plurality of disk drives 12 that are coupled to a memory
system processor 1l4. Memory subsystem 10 thus acts as a
central data repository for one or more host processors 16.
Host processor 16 is coupled via a SCSI bus 17 to a
PCI/SCSI controller 18. In turn, PCI/SCSI controller 18 is
coupled to a PCI bridge 20 via PCI bus 22. PCI bridge 20

is, in turn, coupled to memory system processor 14 via PCI
bus 24.

DuJ':'ihg operations of memory subsystem 10, various -

status and operational wmessages are required to be
dispatched to host processor 16 for the purpose of overall
system control and administration. Such messages include
various status data regarding the success -or lack of
success of read/write actions, Other operational
information regarding the memory subsystem 10 is also
required to be dispatched at certain times during the
operation of the computing system.

To enable efficient handling of status and operational
messages, PCI/SCSI controller 18 is provided with a rardom
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



‘required to be dispatched at certain tinmes during the operation of the
conputing system To enabl e efficient- handling of status and

oper ational nessages, PCI/SCSI controller 18 is provided with a random
access menory (RAM 26 which includes capacity for the storage of plural
"Scripts" 28. RAM 26 further includes a plurality of "mail boxes" 30 that
serve as repositories of 5

specific operational data that are referenced by one or nore Scripts 28.
Each Script 28 is a subroutine which, up8n dispatch and receipt by a
recipient, enables the recipient to acconpllsh a required action or to

regi ster a seqsmnt; f9f. ggéaegﬁhéi NGt L0 £rSCH lrencefObyS XAl 0N

such Script nay, upon s atch from PCI/SCSI contr 18 to menory system
processor 14, cﬁéﬁﬁ?yzgubsystenllo to comence a read action in
accordance with data‘contained within the Scri pt. A simlar Script can

cause a wite actlmc50sé§19£0§88§sd bxuﬂ%m_% taimﬁte %.Q dlsgﬁéxl
anot her Scri pt Qts?&%g %se a nessa di ca e status of

ch
particul ar el & gt Fﬁﬁlggg?"efm FB""B eHpk St iRFEIPEREerER i ve
off-line, etc. é)ccmlllkshoahe'eqtlypeé att Bor igpt sarmegheteari &i segknemz doSpatch a

partltﬁul ar oplea-ﬁa o RSITREE WwitHi S asc ﬁ&onrﬁ%"exéﬁa@e%& sﬁ&@ntify"
or o er sim

particul ar gr a%tlOnpeF‘é’f’Poﬁé:ISpFﬁg\"cgﬁ"?’gr?&ﬂ@lggrl ﬂBF’y'° f‘Fr nje‘?m‘??/ system

processor 14 smﬁmﬂﬁxﬁaﬂdﬁ¢mc@npbeseeraliea@hwﬁﬁ|mﬁmprvtSdbspatemesoatmessage
to PCl/SCSI coaéxﬁrﬁ&ﬂ&r al&eda@ RlcdYod &ar Iabeé&&e[nc@wﬂh Haeh baﬁtﬁﬁﬁéé tO

nvol o PG 1 SOOI LRI Gri SRR | o POMELERCRSHRT SR R 8 HFIERC | y

from nenory sya¢iamprerebsoprofesaededpomsamory tdwbsystem 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, ete.). 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
dispatch'es a message to PCI/SCSI controller 18 to play a _ -
particular 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 specific data can be found that is tc 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 dﬁring
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" afor'esai d nessage, Script 28, when played, accesses a mail box 30 which

i ncl udes the relevant data to be included in the Script. Such data

i ndicates the successful conpletion of the read action.

Accordi ngly, each mailbox 30 is essentially an address in RAM 26 wherein
specific 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 enbedded in tgle Script during

6 initialization tine. The data in a mail box may be reserved for a
single Script or may be comon data that is used by plural Scripts. 1In

ei t her case, iicinedpacidweiSer.i pt(s) will have enbedded therein the
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
i ncl udes the addrggg 873 gﬁrf"i E‘gFi YeTiHoRe IFRRTVEE 68 3 $1REdEssed and
t he data resiSuriptt er emay i Seantowetn cdkty theer tied wsrd byle Bemigt and is

gl a%/ﬁd ast}1 hm&ilp?ﬁr.ea% Q{i&%@&t _cia:%et,g‘%hgg&'isaﬁe%tiave Sc&i@i(@g Rawit o Fig.
) e netnog. o0 LgveniJ on W escrj peaq. .Ng an
initializati g’rf“’epr?gg’s,‘la?fgs?%%o‘?ﬁer AIEEEgvhers et A Ph A Pfequi red
Scripts. The Smndptbateys beo Ikradaderiteth berfdry Ssydpem pharestimglyd, which
g_ccestsles ]Ehe vn%rrﬁ itaelyl 8brSpti Q%Zpiéga,ogs&doral\lemhe dhéi‘ec?ﬂ’h‘&@ls.r%a%r@’d
Irectly 1trom.no LProcesso e . Xt . _operatl a a. are

| oaded into " %ﬁ%b&%ggug‘ﬁ? %?%s%égﬁeo%r ecg& pla?’ftt:??ﬁ“/f% ks O’%Z%&’aﬁote t hat
there are addiaildexl j# edefemeed nahbbdxear daka wikghdénst | Sheraen is

st at us/ messaggttMaltBer11 08ALEARSd L& Me -sd:dbt QlierisORAN gl data.

Thereafter, COQl %ﬁr' gt .S "Patechd" L th_the .reset address(s) for the
oper ati onal 3%1 ) 5'} SPEY (RFERER ng'élrpka %’é’r?‘{)he Script is played. During
Turning now to Fig. 2, the method of the invention
will be described. During an initialization phase,
PCS/SCSI controller 18 is loaded with all required Scripts.
The Scripts may be loaded from memory system processoxr 14,
which accesses the particular Scripts from one or more disk
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/message mailbox locations in RAM - for other —_—
operati&nal 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-
memory 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



"« Scri'pts runtine, operational information is stored in the mail box areas and
is thereafter sent as a single nenory-to- nenory nove, as contrasted to the
many i ndivi dual PCl operations that would otherw se be required to
acconplish the sanme transfers. Such addresses define the mail boxes in RAM
26 .(step 54). During the execution phase o6f the procedure, assune
t.hat nmenory system processor 14 is to issue a status nessage to host

processor 16. Accordingly, nenory system processor 14 dispatches a nessage
to PCI/SCSI controller 18 7 7 (via

PCl bridge 20), to dispatch a designated Script to host processor 12 (step
56) . PCI/ SCSI controller-18 responds by accessing and pl aying the '
desi gnat ed $¥iRpECIDRFIARE pty dic tHereEhhd desiFnAFRE gﬁﬁ Rof E i ch
i ncl udes a hebtbercagdsess Iausser hesaddr eBSeASChit aconttdid edesignat ed

mai | box 30 tQsPenaLCeySastkestagdaha o8l dhdetni &éﬁi”g%allfédr @spegtive mail box
30 is then inserte :

o
I 'nt ode Streamc [7si th cript, and.is sent, for
exanpl e, t o HELPIR eggo"rchel§°(§?’ép ?@?‘Wme t erIeto%l‘g {T}Pt}é‘CEHGEFstood t hat
a Script mag i meilolex orddrsese aruswmnythei |dbkremdedesdasa depehlbeng upon -

the nunber ol sRERadEd i NEARRERDT LONEL a@l?éeass‘é@'.uﬁ‘i'héhéét@rc%nft‘aﬂ%%di nserted
therein for execution during, runti bove descri ption

0e. . Wile th
has assuned “trdt e *6FPREMDYS “@9‘558??1 3 3EEBGP ’ﬁfeﬁ&gﬁé}%&% €control | er
18 have | oad¢deaherenprigdiaa ¢hpe8tiipt yandkdd sedtpr beederamwplies itrpl enent

the inventiopsti br¥bbisde Wndaishoeghy by those skilled in the art that the
software required to control the respective devices in the conputer system
of Fig. 1 may be contained on nenory nedia (such as floppy disk 40 shown in
Fig. 1) and | oadd8 istty tieeundsperiad/éhdévicesriyy megdidclude one,

some or many mailbox addresses, depending upon the number
of pre-defined operational data wvalues 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 reguired 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 moest, if not all of the
necessary operational data is downlozded 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 instange,
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



" The invention, as can be understood fromthe above- indicated description,
avoi ds the need for many PCl- bus interface/access actions, as nost, if not
all of the necessary operational data is downl oaded to PCl/SCSI controller
18 during the initialization phase or is accessed at runtinme via mail box
addresses in |local nenory. Therefore, when any Script is to be played, al
that is required is for nmenory system processor 14, for instance, to
designate a particular Script by dispatching a one or two-byte value to
PCl/ SCSI controller 18. 't gshoul d be understood that the
f-oregoi ng 8 description is only
i'llustrative of the invention. Various alternatives and nodifications can
be devised byleFRSiPtdlen ie@nly thbugtratiivenshitthee pRYERFPT r off T s

i nvention. Acebteimgliyest hedpresEiiidatienti @an Sd NMarided oy etssce al |

z:‘JCPhgl ;SLQ?B%% ed!“iq{ fer@akiang; BRduY 8L A0EERHME SR Lak! 1%&1‘1‘&8:;& he scope

CLAI VB Accordlngly, the present invention is intended to embrace
all such alternatives, modifications and variances which
fall within the scope of the appended claims.



1A system for coupling at |east a host processor to a nmenory subsystem

sai d system conpri si ng: a first bus systemoperated in accord with a
first protocol coupled to said nenory subsystem controller
means coupled to said first bus system and sai d host processor and

i ncluding nmenory for storing plural Scripts, each of said plural
Scripts conprising a set of instructions for perform ng an operation
and i ncl udi ng an address where Script data can be found which is
to acconpany said respective Script; and?9 processor means for

downl oadi ng said Scripts and Script data for storage in said"

controll er neans, "and for subsequent provi di ng

means, an instruction which cause$ of a desmﬂmmmnﬂ)mw‘"l
said play causing Script data, designated by an addrésstimsa
designated Script, to be accessed and to be transnltted W th the

desi gnated Scri pt. inclaiml, wherein said
Script data conprl ses ansY%%‘a‘“&ra?f |o%°‘6?e{% gt u%aso aa}ﬁo%tctproﬁesﬁoga‘fd menory
subsyst em a memoryRubsystem agat@ciss@m AOBPEIFANY: wherein said Script
data conprises nessage data i-ndicating an action to be taken by a recipient
of the Script. 8. SYSLS nlas recited.in 1,..Wheregin sald
Script data at sald agﬁré%gbena PGS g me, §§F§r§LV%% ogbe execut ed
by performing a si n@?@tQ@dMﬂuPﬂ@do'ﬁ@r%m%ﬁlem@Wr%‘hb?r}{ﬁ;t@lm:rrermry in said
controller means to obtain said Script data.

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
for subsequently providing to said controller means,
an instruction which causes play of a designated
Script, said play causing Script data, designated by
an address in said designated Script, to be acceésed
and to be transmitted with the designated Script.

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 reeited 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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10 - 5. The systemas recited in claiml, further conprising:

a second bus system operated in accord with a second pr ot ocol coupl ed
bet ween said controller nmeans and sai d host processor, said Scripts
bei ng di spatched to said host processor via said second bus system

6. The systemas recited in claim5, wherein said controlléf fmeans
conprises a control processor and a bridge nodul e, i | cessor
operating as an interface between said bridge nodullmmﬂmmnmg d bus
system said bridge nodul e operatingias an interface betweem sal d+=control
processor and said first bus system 7. The systemas recited in
<laim®6, wherein said first bus system,cog'prj ses_a, Per.i pheral. Conponent

I nterconnect (PZt) bdbesydfsimm as recgtedyn q@lalf, ds W&  in claim 7,
wher ei n saicempedsimly bus system conprises a Snmall Conputer System Interface
(SCSI) bus system 9. A nenory nedia including code for controlling
a system which transfe nmessages and data . between, a host processor and a
menory subsyst efh s%‘é‘?@%”ﬁéﬁ??ﬁ‘ﬂl?ﬂ?%e& P BECHTR sy 8n$%?)%t?f§t ed in
accord with a fprstopebtoeuwdlesbltesterno ssdidd ararweylexbsganemnd second bus

syst em oper at ed skl AcSSY Pr¥bbbsdyr S@EQRISEF OHF B 16U At tlBegaisl host
processor, a contrqller couple tem and said

d between said first bus )
second bus syst &fr nlao?thcﬁrl?&faﬁﬁoﬁeﬁb?fﬁ"bq‘;is?FSPflfl%u%lsG’r%%mScri pts for
repl ay, each Script conprising an instruction set to be used to execute an
operation and imcl udingg sgBtaddagssedbies® Seréptindat,a wherehe £Quad which is

to accompany, 3aid,geriblye Sad MEIOLY JRAIA GOURLIRGha o briagl®ans for
controlling said eEnory su sy% emto

module, said control processor operating as an interface
between said bridge module and said second bus system, said
bridge module 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 system.

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



- dowril oad sai d Scripts and Script data for storage in said controller

nmeans; and means for controlling said nenory subsystemto
subsequently provide to said controller, an instruction to

di spatch one of said Scripts; and means for operating.said- controller
to dispatch said one of said Scripts and to include theremnt

data stored in said controller that is indicated by m EE“‘
i'ncluded in said one of said Scripts. 10. The ecited
inclaim9, wherein said Script data conprises an i ndi catj on of a status of
an action in said menory subsystem 11. The menory nedia as recited

inclaim9, wherein s Cri; t dat a conp e.dat ndlcatlng an
action to be takengﬁ a:!’zloar‘jg eﬁf:rb?t?h% %ﬁ? rdtpt akd £95 s atﬂlf mBry medi a
as recited in clalﬁﬁgd anﬂnﬂhiegaméaserlymddata at said address enables, at
runtine, said Script“to be executed by performng a single read/wite
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subsequently provide ' to said controller, an

instruction to dispatch one of said Scripts; and

means for operating'said controller to dispatch said
one of said Scripts and to include therewith, Script
data stored in said controller that is indicated by
said address included in said one of said Scripts.

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.




