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applications which use the queue manager to send and recelve megssages over
a network. A number of queue managers may be provided in the network, each
servicing one or more applications local to that queue manager. A message
senﬁ from one application to another is stored in a message queue
maintained by the qgueue manager local to the receiving application until
the receiving application is ready to retrieve it. Applications can
retrieve messages from queues maintained by their local gueue manager, and
can, via the intermediary of their local queue manager, put messages on
gqueues maintained by queue managers throughout the network. An application
communicates with its local queue manager via an interface known as the
MOI (Message Queue Interface). This defines a set of requests, or "calls",
that an application uses to invoke the services of the queue manager. In
accordance with the MQI, an application first requests the resources which
will be required for performance of a service, and, having received those
resources from the queue manager, the application then requests
performance of the service specifying the resources to be used. In
particular, to invoke any queue manager service, an application first
requires a connection to the queue manager. Thus the application first
isgues a call requesting a connection with the queue manager, and, in
response to this call, the queue manager returns a connection handle
identifying the connection to be used by the application. The application
will then pass this connection handle as an input parameter when making

other calls for the duration of the connection. The application also
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In high capacity or high performance application architectures the
storage of messages in single servers is also a limitation, as a
determination has to be made, typically before a message is sent, that the
25 intended destination server is able to handle the message and any

subsegquent processing required in a timely manner.

There is clearly a need for a more robust and flexible method and
system for storage of asynchronous messages in such systems.
30
SUMMARY OF THE INVENTION

~The present invention accordingly provides, in a first aspect, a
computer system comprising: an asynchronous messaging-and-gqueuing system;
35 and a storage area network having a storage area network controller; and
wherein sald storage area network controller comprises control means to

control a message queue on behalf of one or more gueue managers.

Preferably, said one or more gueue managers comprise two or more
40 queuve managers, and at least two of said two or more queue managers are

heterogeneous.



SUNI'l MRY OF THE | NVENTI ON The present invention accordingly provides, in a
first aspect, a conputer system conprising: an asynchronous

messagi ngwarrdedquessng system 35 and a storage area neP@@rdB20EB0BE2a
storage area network controller; and wherein said storage area network
controller conprises control nmeans to control a nessage queue on behal f of
one or nore queue nmanagers. Preferably, said one or nore queue nanagers
conprise t or. re 40 n r sajgd two or
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said data integrity control nmeans conprises a |lock manager. In a second
aspect, the present inyention rovi.des. . uel hadnf Uomp£AL' ldvhaghiasconput er
syst em havi ng an as%/’hc?wonous nmessagi ng- and- queui ng 20 system and a
1&t or agerogFeR3s8  wor k havi ng a storage area network controller; conprising
the steps of: receiving a nessage request at a queue nanager; and passing
sai d messageegest, t éhisaktoslherage awark nehwbsK eeotinpeksear famher ei n sai d
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manager.

In a second aspect, the present invention provides a method for
controlling a computer system having an asynchronous messaging-and-gueulng
20 system and a storage area network having a storage area network
controller; comprising the steps of: receiving a message request at a
queue manager; and passing saild message request to said storage area
network controller; wherein said storage area network controller comprises
control means to control message queues on behalf of one or more queue

25 managers.

Preferred method features of the method of the second aspect

correspond to the means provided by preferred features of the first

aspect.
30
In a third aspect, the present invention provides a computer program
to cause a computer system perform computer program steps’ corresponding to
the steps of the method of the second aspect.
35 Using a Storage Area Network (SAN) to hold the message data not only

centralizes data storage, it also provides a more robust overall solution,

as there is no single point of fallure.

One definition of SAN is a high-speed network, comparable to a LAN,
40 that allows the establishment of direct connections between storage
devices and processors (servers). The SAN can be viewed as an extension to

the storage bus concept that enables storage devices and servers to be
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L rastruct Ut TACTHE S EBTSOBRY y81 - vRaett S0t R TREBOPIL) et
Punct i otfalthisy, IngPPeVTNGRATEt Fif EteiirdgechrdiRatRIes Erohdeesydinke segiRire (for
read angshdmihdeeadpereds ohsy asi thel haneokslgrel W irh acer| Btie a260 qadfidance.
Convent i alibdbrtas HHQEE I GuodNGd i san SREGLED G, dUEURIBARIBLH, Which i

r espons;j l%l e _f.or .ensuri ngithat multi-t r.ealde access to that gqueue is

] integrity functionafity, allowing multiple quele managers to access the
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20 confidence.

Conventionally, a queue ig owned by a specific queue manager, which
is responsible for ensuring that multi-threaded access to that queue is
maintained in an orderly and correct manner. Ry moving the queue to the

25 SAN, ownership of the queue is removed from the queue manager and is
vested with the SAN controller. Queue managers can apparently access and
manipulate messages on the queue as they would a locally owned gueue, but
the real, underlying management of the manipulation is maintained within
the SAN controller.

30

In order for this to work, the SAN Controller may provide the
primitives required to contrxol the locking and transactional integrity for

the messages on the queue(s) it owns.

35 . There are several benefits in the preferred embodiments of the
present invention. The first is that messages (data) are removed from the
more fragile application server environment into the more robust SAN,
where, instead of only being accessible by one server, potentially any
server which can connect to the SAN can access the messages.

40

The same benefits cannot be gained simply by mounting the file

system holding the queue data, where multiple servers could potentially
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The final main benefit is that since all message data is centrally
20 located, providing for backup and disaster recovery is greatly simplified,
as all pertinent data is located in one place, and base  SAN services can

be utilized to ensure that a secure copy is made.

Messages can have the property of being “persistent” - that is they
25 must be logged and journaled by the queue manager before any subsequent
processing can occur - or they can be “non-persistent”, in which case the
message is discarded in the event of a queue manager failure. Preferred
embodiments of the present invention are particularly suitable for the
control of gueues where persistent messages may be placed.
30
The requirement for securing data is the same in a queue controlled
by the SAN as it is in a queue locally controlled by a queue manager -
that is, authority is required to create and delete a queue, as well as to
write and read messages to and from the queue. There are already
35 mechanisms in place (queue clustering) for publishing queue definitions to
multiple queue managers, and for providing access control (the local queue

manager would determine if access was valid).

The SAN Controller would preferably police the connection of queue
40 managers to the SAN, and thereafter assume that a request for queue

manipulation sent by a connected queue manager had been validated.
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scal abild.ty, . ¢entral isation of control and ease of maintenance, anmong 10
other advan ages. & aqttrlcbutes and activities associated wth
20 As will be clear to one skilled in the art, there will be many other

“Quality of Service” definitions that can be incorporated into a SAN
controller in the same way as can transactionality, syncpoint
coordination, recoverability and so on. One example of such a Quality of
Service definition is “Compensability” for subtransactions of a

25 long-running transaction.

BRIEF DESCRIPTION OF THE DRAWINGS
A preferred embodiment of the present invention will now be
30 described by way of example only, with reference to the accompanying

drawings, in which:

Figure 1 is a block diagram representing the component parts of a

system according to a preferred embodiment of the present invention; and

35
Figure 2 is illustrative of the load-balancing capability of a
system according to a preferred embodiment of the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
40

Turning now to Figure 1, there are three main components of
presently preferred embodiments of this invention which interact. The
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then pass this connection handle as an input parameter when making other
20 calls for the duration of the connection. The application (112, 120) also
requires an object handle for each object, such as a quéue (108), to be
used in performance of the required service. Thus, the application (112,
120) will submit one or more calls requesting object handles for each
object to be used, and appropriate object handles will be dispensed by the
25 queue manager (114, 122). All object handles supplied by the queue manager
(114, 122) are associated with a particular connection handle, a given
object handle being supplied for use by a particular connection, and hence
for use together with the associated connection handle. After receiving
the resources to be used, the application {112, 120) can issue a service
30 request call requesting performance of a service. This call will include
the connection handle and the object handle for each object to be used. In
the case of retrieving a message from a gqueue (108), for example, the
application issues a "get message" call including its connection handle
and the appropriate gueue handle dispensed to the application to identify
35 the connection and gqueue (108) to the queue manager (114, 122).

Preferably, the SAN controller (104) of the preferred embodiment of
the present invention is provided with a syncpoint coordinator (124), a
persistence manager (126) and a lock manager (128). This enables
40 centralization of functions that would otherwise be devolved out to the
gueue managers, leading to potential problems that may arise in

conventional messaging-and-queuing systems.



that must be satisfied by the queue manager (114, 122). The queue nanagers
(114, 122) and the requesting applications (112, 120) may be | ocated
anywher e Wo 20041a0289r k. That is, systenms or system conpoREmGB20d311303218)
can be regions or partitions within a system separate physical conmputer 10
systens, distributed systens in a network, or any other conbination of
systens or system conponents. In parti cular, to invoke any queue naenager
service, an licatio 1 flrst uires a connection to the
queue manage%g% % ?%)E$b°§m?h t Hs Bﬁ?ﬁepgaﬂvﬁﬁtf?f’lés %6 ifl’i rst issues
a call retRde] %rghatwfﬁe&qrohlw tthrcmépaméuétmagetrh eglczhanqazv)f and, in
res ponseleésmgtelal ecomid thiequelie anbiidgersdrettl) Radarieoapetichobonandl e

i dentify @t Ganneet b&nstcgléaeuysqg DY caaglctﬁgt O SIP\?er%pchI cation
(5112 %QQ t hen ass g Etr%iog (riél on a%&ﬁn |nﬁp ar ane ter
Shen' kel nEerSgRear T <-4 bR B Re A Re RS o Pe
appl i cati®rPrpedzd i%)thalwlm%@?is?%eaﬁhwp’]é@{t mediied f & aedctamgdj ect ,
such asbasigueuss Eh6) int Bidwee used ddnaperdoar poneesdly hhesdoeguid qdexﬁeerw ce.
Thus, ”@@os%pli}hé&abé%d( gﬂ@@apé@n.% g\f lolnes&b%{'e %Bﬁlmatggﬂ ese?r%}ss (EﬂﬂueSt' ng
obj ect handl | es for each o ect tgjnée us d an ggcgrtop%late oé_%@ct handl es
wi || be d Spefidéd B A gt SCIP2)° ArT 813] HEFdl es
Buppl i eﬂd‘iﬁfl ttﬂé:h&u%‘(?élﬁh%%@éﬁceisﬂq refQ‘Zl)ceaF‘éalaL§§b%1 ated with a particul ar

connection handle, a given object handle being supplied for use by a
particul ar cg@m;cgf@ra,esam;eaeagemé&race%st paat hey vM Epmﬁlfa@daisnsgm ated

connect | oensepl dl e, Aft gel tngf tthhe resources to be used, the
appl i cati® ? 1% fl?ﬁ) can F§SUe A servitte 3t Fequest call requesting
per for nance of a service. This call will include the connection handl e and

l6he obj esterhatidinel f-ocosasiviobj ect to be used. In the case of retrieving a

message1dd Qibde g[al%%r( 408, chMecXHRLEuethEs ARPEdGALIQN | SSUes a” get
massagel%c% dn (c; udi gaclctes gocrénggég OQ :_be ndle and the appropriate queue
handl e di spensed t6 the  AppiT catTon o |(§{3reﬁ|f 35 the connection and queue
(108) tbl& ﬁéﬁﬁ?@ﬁ@%ﬁaﬁrﬁﬁﬁwde&@ﬂ of IQPE‘F%M&BF%ﬁr the SAN controller

(104) ofiz e preetiry edneiribedi ANt Caftroile poreSent donvedtiioanrdgept.,ovi ded

2 th a sycpeidibs caehdimator (124), a persistence manager (126) and a | ock
manager (128). This enables 40 centralization of functions that would

ot herwi se be devolved out to the queue managers, |eading to potenti al
pr obl enBrHeRattitRy2 ar PeEiFiRg a Queue

200 Administrator sends a request to define a gqueue on the SAN
205 SAN Controller validates and if appropriate, accepts request

25 210 SAN Controller allocates space for the queue on managed storage
215 SAN Controller builds necessary control structures

220 SAN Controller confirms completion of queue creation

Interaction 3 - Opening a handle to a queue

30 300 Queue Manager sends reguest to open a handle to a queue
305 SAN Controller confirms existence of gqueue and authority to open
handle
310 If queue does not exist or incorrect authority, fail the request
315 SAN Controller opens and returns handle to requesting queue manager

35 320 SAN Controller updates a usage counter for the gqueue

Interaction 4 - Placing a message on the queue
400 Queue Manager sends a message to place on a gueue
405 SAN Controller verifies authority to place message on queue.
40 410 SAN Controller writes message data into allocated, managed storage
415 SAN Controller checks if write is part of syncpoint



conventional nessagi ng- and- queui ng systens. WO 2004/ 010284

PCT/ GB2003/ 003032 8 The preferred enbodi nent of the present invention is a
hi ghly swtaklozmiachi t ecture for high throughput system®sT/GB2068/00803¢hance
of nmessages becomng "trapped” in a fdailed server, and the application

t hroughput can al so be "scal ed up" by sinply connecting nore servers to 5
the SAN. Conversely, if demand for the application falls, servers can be

di sconngg} thes Rl i bl e.throughput. reduced, on a dynamc
basis. As s %%_n Flsgurg g ?&@?gﬁ%rno&ﬁ 1f)rpli%rcgscelsoscf%nogn FELEETes T HlRue

(208) rit8e® éf&ﬁﬁf?nt he capacity of one or nore application servers (210),
one or #By dierpansi eynoeinter SAY TbRirqddnr beont dnme okeshdeowt ieebAN, qaadk t hus

10 added to the avail abl e processi ng resource avail able. Bel ow are

descri bed.d.hec it 8 acdhehs.stha .he provided.in a_presently preferred
enbodi nent ogttcﬁie i nventi on%gl%ﬁgg%(len?a g’fm(?nl%e%)cgﬁenaéic f‘%r‘l’"’i D Queue
Manager “BETEE°®nnecti on request to SAN Controller 105 SAN Control | er

accept s5¢0ueet Manageguesds t¥OcBAN: Conttlalcesn wer AN esntflantity of Queue
Manager 545 3akfcdndest idry c&0M ks MREue IBN-GORL! efdr of%fﬂ:%)ms connecti on
request g, ZSQNeéosn%rg]c_alfet%sgfeaq:gnfecg{t| on Inter act%on 2 - Defining a Queue 200
Adni ni sETator sends a request 1o GefTREE: TR UE BRAYThBZRN® N
18ont r ol Ferregd|agaeEemand i f appropriate, accepts request 25 210 SAN

Controller allocates space for the queue on managed storage 215 SAN

Cont r ol ferbitidodSs ne%ﬁéﬁﬁ{gyo&@%ﬁ%oiﬁu&fihgi@ée&?o(zééh' Qﬁm%;fde' er confirms
conpl etion of queue creation Interaction 3 - Opening a handle to a queue
30 300 %D(eue ager sends request to open a handle to a queue 305 SAN
Cont r ol & Qeener Mppaveexsetdenemapbinfuback and ButSASr¢dngrobleapen handle 310 |f

lgueue dews SmOICoRX Gl el conftotid GRbudubbldiby bdcbl dute (FEQUEStyrid8d5 SAN
ont 1 ol §f sAPRAS: AN oL ELLLDS NARMP HLO.IRIUEH |-OfoUUCHE JIBAUSY, qitne320 SAN

Controlifeglry@ed%ggrsatalog_sage counter for the queue

Note that any syncpoint operations would typically be of the two phase
20 commit type, but this level of detail is not needed in the present

description. Between the SAN Contreller .

and an attached queue manager, a full two phase commit may not be

necessary.

25 Interaction 7 - Reading a message from a queue
700 Queue Manager sends a read request message to SAN Controller
705 SAN Controller checks if request is for specific message. If so,
Interaction 8 - Reading a specific message
710 SAN Controller determines next available message to be read

30 715 If not a browse, SAN Controller locks message, and checks if read is
under syncpoint
720 SAN Controller sends message and marks syncpoint if needed
725 If read is not a browse and out of syncpoint, message is removed from
managed storage

35
Interaction 8 - Reading a specific message from a queue
800 SAN Controller checks if message exists and is not locked by other
gueue manager
805 If message is locked or does not exist, read request is rejected

40 810 If not a browse, SAN Controller locks message, and checks if read is
under syncpoint

815 SAN Controller sends message and marks syncpoint if needed



Interaction 4 - Placing a nessage on the queue 400 Queue Manager sends a

nmessage to place on a queue 405 SAN Controller verifies authority to place
nmessage owoquenan2s40 410 SAN Controller wites nessage @aTaB2ne3moad3kocat ed,
managed storage 415 SAN Controller ché®ks if wite is part of syncpoint WO
2004/ 010284 PCT/ GB2003/ 003032 9 420 if part of syncpoint, SAN Controller
pl aces | ock on nessage, confirnms to application 425 |If not in syncpoint,

SAN Contgzpl 1 £1-e5@NI L8 2NBESAGCaMM bt &k LOnPISHE, mRsddYLl ACLLON. D 552

Conf i rmmgg%qs]é/ cpoint (sinplified) (read and wite operations) 50 &Jeue
Manager "serds SyNcpoi nt confirmation to SAN Controller 505 SAN Control |l er
confirnms queue operation (read or wite) 510 SAN Controller clears | ock on

nMessage Ingathctes\ves clessnga hamdle(UeUL qudde i f read operation Interaction 6

Backi usY; i i . fd I a operations) 600 Queue
A B0 UWHeus MGROEN b8 MRELIded) drgad,and erd&% P Al o) 0D Q

ngs C nt back out to SAN Contr ol

conf i rm§8§Lfg%eé%%éfgghroﬁeﬁa%ﬁﬁdrws? @Q%Weﬁfritﬁeysagﬁlﬁo‘%ﬁﬂ@nt rol | er

cl ears PéRIEAINCoRisShERT, cherksr Ehdresoemosntrr feormhguatsse if wite operation.
Not e t hat2 ey symrepDidit chEaisat b RSy Wrdofind Bepl Calncpo e s0f addher t snghase 20
conmi t ggp&tsbggosrehﬁéldlgvgqﬁggt detail is not needed in the present

escri pt,l Bet ween t he troller a an attached_gqueue manager, a
1? ul | tmxg)hg)krl}éfslés%goenﬁ?lfntnﬁ/%ﬁoﬁ e%onﬁ’é%]glﬁa%a?t?% PRERMFEE N 7 - Reading a
message 8¢ dif BS3FeERITFODS OQPsuR. MRNaGYtrebrdsrel acsadcirequessienessage to SAN
Controller .705 SAN Controller checks if request is for specific nessage.

| f so, rhédBEeLdd 20 Breilaadi Nanauspeci fic nessage 710 SAN Control | er
determ [IE&?O n%t avai | abl e%Ess%%e to he read 30 715 If not a browse, SAN
GontrolI'e FOTRY SHEACA GRS BnECEIEEKY PL&€ad T under syncpoi nt

1005 If request is a “force delete” then delete queue and free allocated
managed storage

1015 SAN Controller verifies that no messages are locked under syncpoint
1020 SAN Controller verifies that no other gueue managers have open
handles

20 1025 If above tests are true, then delete queue and free allocated managed
storage )

1030 If any tests above are false, then reject close request.

Interaction 11 ~ Listing owmed gueues

25 1100 Queue manager or system management API sends request to list owned
queues
1105 SAN Controller sends details

Interaction 12 - Amending queue definition

30 1200 Queue manager or system management API sends request to amend queue
definition
1205 SAN Controller verifies reguest possible and executes changes.

Interaction 13 -~ Queue Manager Health Check
35 1300 SAN Controller sends health check to each connected queue manager
1305 If no response from health check, SAN Controller disconnects failed

Jqueue manager

Interaction 14 - Disconnect failed Queue Manager
40 1400 SAN Controller terminates each handle owned by the failed queue

manager



720 SAN Control |l er sends nessage and marks syncpoint if needed 725 If read
is not a browse and out of syncpoint, nessage is renoved from managed

st orage 3®OI2nt4rezsti on 8 - Reading a rsTﬁLeci fic message fPOMGB20esawa03300 SAN
Control |l er checks if nessage exists a is not |ocked by other queue
manager 805 if nmessage is | ocked or does not exist, read request is
rejected 40 810 If not a browse, SAN Controller | ocks nessage and checks
if readiigs sHROINESYNCROLRL B LR SAN CRRLLR ek %&@g&ﬂ@%@l g€y Eﬁ%‘ks
syncpoi nt. i f needed WO 2004/010284 PCT/ GB2003/003 16 820 i f i S not
a browse and out of cpoint, nessage is renoved from nmanaged storage

| nt er actfth S&N.- C‘@tégﬁrlﬁg‘ gloreRcRld PP PaRdtRs 50 9DBUEUeue Manager sends
request 1416 chysenguellerhahties AMDeSANnComdlel terfayesd hhes meguest and

decr enenifHy YRAGENEOMIELT refdlds FAN: CANtLald er checks the usage counter for
the queue 912 SAN Controller checks for-any uncommitted syncpoints, and if
found, rejects close handle request 10 915 If usage count is 0, SAN
Control l er deletes gueue handl e 920 |If usage count is not 0, SAN Controller
rejects close request Interaction 10 - Deleting a queue 1000 Adm ni strator
sends request to del ete queue 15 1005 If request is a "force delete" then
del ete queue and free allocated managed storage 1015 SAN Control |l er
verifies that no nessages are | ocked under syncpoint 1020 SAN Controll er
verifies that no other gueue managers have open handles 20 1025 If above
tests are true, then delete queue and free all ocated nmanaged storage 1030
If any tests above are false, then reject close request. Interaction 11 -
Li sti ng owned queues



25 1100 Queue nmanager or system managenent APl sends request to |ist owned
queues 1105 SAN Controller sends details Interaction 12 - Amendi ng queue
defini ti owo20041@034Queue nanager or system managenent APCTHEHE3/(08E2est t O
amend queue definition 1205 SAN Contréfler verifies request possible and
executes changes. Interaction 13 - Queue Manager Health Check 35 1300 SAN
Controll er sends health check to each connected queue manager 1305 If no
response from health check, SAN Cont . angsr di sconnects failed queue
manager Interaction 14 - Disconnect failed Queue manager 40 1400 SAN
Controller term nates each handl e owned by the fail ed queue nmanager WO
2004/ 010284 PCTH@R2@03¢0¥08032mpilsihd05 SAN Control | er checks for all
uncommi tted syncpoi nts, and backs them out 1410 SAN Controller closes all

en handl es 0, QU ntr IIer close connection handle to
o ah0a %%orgo‘%ﬂf ﬂgéggﬁ? &

fail ed queue manager er° sé’p ort's failure event WO

2004/ 010284 PCT/ GB2003/ 003032 12 CLAI I\/IS 1. A conputer system conpri sing:
5 an asynchr enstsragessiergi ng-vemd- tryéug iy ssysicemprandeavakot@ageoarea aet wor k
having a storage area network controller; and wherein said storage area

net wor k cont (}VBLI!‘&I‘ EQ_‘[@ Itgleégecgpéar Rétw %ngontigligr %?ITEE:):’I!‘J.OSES CO1l I'Osla & ueue.

n behal f of one or system as cfated in

N ai m 1FoWHRBEEPh asﬁ?flsa(?ﬁeq‘beruenﬁ? é’eh ﬁé Wﬁn&@e‘?%rec%‘ﬁﬁi’ﬁ BFARHS or nor e
queue managers, and at |least two of said two or nore queue nmanagers are

het er ogeneous. capuBer Ave0EP WkeE1 854 6M 8SaGl al MRdrbih Ghalmnl &F wkai m 2,

Where'nqﬁ%ue managers comprise two or more queue managers, and at least two of
said two or more gueue managers are heterogeneous.

15
3. A computer system as claimed in claim 1 or claim 2, wherein a
message in said message queue 1s persistent, and wherein said storage area
network controller comprises means for controlling persistence of said
message.

20 4
4, A computer system as claimed in any preceding claim, wherein said
message is a transactional message, and wherein said storage area network

controller comprises transactional control means.

25 5. A computer system as claimed in claim 4, wherein said transactional

control means comprises a syncpoint coordinator.

6. A method for controlling a computer system having an asynchronous
messaging-and-queuing system and a storage area network having a storage

30 area network controller; comprising the steps of:
receiving a message request at a queue manager; and

passing said message .reguest to said storage area network

35 controller;

wherein said storage area network controller comprises control means

to control message queues on behalf of one or more queue managers.

40 7. A method as claimed in claim 6, wherein said one or more queue
managers comprise two or more queue managers, and said two or more queue

managers are heterogeneous.



nmessage in said nessage queue is persistent, and wherein said storage area
network controller conprises neans for controlling persistence of said
nmessage. WO 2do4/04028anput er system as clained i n any precedirmgp2003i0a932wher ei n
said nessage is a transactional messatfe, and wherein said storage area
network controller conprises transactional control nmeans. 25 5. A conputer
systemas clained in claim4, wherein said transactional control neans
COHPI’I S@S a yRePRlNis @;Qirﬁgd"@ﬁ U1aif-6 Arnﬁa}lﬂd7 f %ef&.rﬁt E?rlléésgge Q.nCQa{L%'t er
system S nou S -.q eum system and a storage
ar ea ne?l\%éra{%gh veu% ygcp %glé)tE%t ﬁ%a@geé:e%%t&v\a&rdk cgﬁ? grnetc‘i"S rising the
st eps 0F°n?r€&é?’§/|cﬁﬁplélﬁ?§s‘§?@’é Fugeesitroating Qﬁéﬁétﬁa?\%@ér saignwesspassi ng sai d
nmessage. request to said storage area network 35 controller; wherein said

01 age sar SannglunaL Lkl B £OTUY LSERLANS Y, BB, Laoqkel sssage
?n ol ai %t.‘gﬁ W%I:’Jloggl anegagée ngng %.ere:.n sal@ %%orar?a? %J'gesa 618 qugcscéort%l]oeﬁf Tor e

queue nﬁﬁ’%é?%s téﬁﬂsas"éhlanac]v\ﬁo’b?ro&o’f‘%mﬁueue managers are heterogeneous. WO
2004/ 010284 PCT/ GB2003/ 003032 13 8. A nethod as clained in claim®6 or

\('&lqal m 710 Vme)&&ldﬂzpﬂtéﬁe@%@&%nﬂ Borﬁﬁtglngnﬁfr&ﬁlﬂ:l%r%@aﬂl %o@@réi S&rl?é‘ﬁt 1.0
erein ontroliler
1 11,%5%' g §Jm?>ﬁ§egre s@g Q’% V%(rec te% caus§ §alé: CHE]%Iﬁ:ea s rr%glflationgarﬁorafmany of

control li ersistence

clains 8 ]tg SRR A %%ﬁhﬂdniss%@’é“eidsln & ehsagitodare fessage, and
wherein said storage area network controller conprises transacti onal
control neans. 10. A conputer program conprising conputer program code to,
when |l oaded 10 into a conputer system and executed, cause said conputer
systemto perform all the steps of a nmethod as clained in any of clainms 7
to 9.



