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DESCRI PTI ON *Gf[iiﬁymwmﬂHWMHmm BLE SERVER IN A COVMON WORK QUEUE
TECHNI CAL FI ELD The present

. ENVI RONMVE A ND OF TH :
'”|nvent|on%g%V§p§§ general |y to parasibsel processing envi FEAFRAYES743nd nore
specifically to parallel processing systens enploying a shared queue. 2.

BACKGROUND ART It is comonpl ace in Eontenporary data processing

environments to provide a plurality of systens to handle t he
needs of one or nore clients. For exanple two or nore W@ @ @ﬁﬂ
ents

transaction processing systens, na§ interfaced to one
via a communications netwdE S hitsPehvi rodhent, when a clwﬂn@ has a

task to be performed by one of the systens, that client sends an i nput

nmessage to the desir S e by an application
SHoSYSLERASE SHISH: MLECRSlGy

running in that systen1 he sSubj ect system gueues he message and provides
the nessage to the applicaio®h QERUE FROGEONMEYT When processing is
conplete, the application places an outgoing nessage in the queue for
transm ssion over the network to the client. To take advantage of the

mul ti-processing aspect of this environnent, the systemoriginally tasked
by t he BALKSROUNDSOEt THE ALNVERIIEON r act t he |nput message fromits queue and
forwarg th%Ebﬂﬁf&Aﬂaﬁﬁﬁﬁ? to a second system system B, for processing.

When processing I's conpleted by system B, the
The present invention relates generally to parallel processing

environments, and more specifically to parallel processing

A I

systems employing a shared queue.

2. BACKGROUND ART .

It is commonplace in contemporary data processing environments
to provide a plurality of systems to handle the processing
needs of one or more clients. For example, two or more
systems, such as transaction processing systems, may be
interfaced to one or more clients via a communications
network. In this environment, when a client has a task to be
performed by one of the systems, that client sends an input
message to the desired system to request processing by an
application running in that system. The subjecﬁ system queues
the message and provides the message to the application for
processing. When processing is complete, the applicatiom =& &
places an outgoing message in the gueue for transmission over

the network to the client.

To take advantage of the multinrocessing aspect of this
environment, the system originally tasked by the client,
| system A, may extract the input message from its queue and
forward the input message to a second system, system B, for
processing. When processing is completed by system B, the
response (outgoing message) is forwarded to system A and
placed on system A’s queue for transmission to the client.
Thus, in this manner, multiple systems can be utilized to
handle processing requests from numerous clients.



response (outgoing nmessage) is forwarded to system A and pl aced on system
A's queue for transnmission to the client. Thus, in this manner, Y'QPAUE 2006
.systens can be utilized to handle processing requests from numerous
clients.. 2 9 AUG 2006 WD 03/083683 PCT/ EP03/02674 - 2 - 1 /JC There
are, howeVW&r¥3/8368%\y di sadvantages with this arrapgerrent PEIFPOUTHI e, i f
system A fails, none of the work on the queue ’system A can be accessed.
‘Therefore, the client is forced togwit until §§ gemA i s brought back
online to have its transaction processed. in orderJto address these

di sadvantages, a shared, or common, queue may be/provided to store

Syt eriEiet TP STe Sorbay IF Rty SRR E UL h S ABEGaIE Sont 0 the
shar equnemeammlet,haIf thyereman Beilef rnevedbtie syskeon ithei ngearai | abl e
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capaci Ty Feirieves a queled message, € necessary processing,
and pl &easaltyirdppr GRS tare A é§pbﬁ§églﬁ‘és§%@}é BHdikeofot hevehaked queue.

Thus, thensdad B PR sslear.es nmessages sent in either direction between
clients requesting processing and the data processing systens that perform

t he processing. Because the nessages are enqueued onto the shared queue,
t he nbssages: dan dskingsscadeed Bysadvapphdesnt ioshared, ngri gommpnof a

pl ur al dnf 3, Of a%ysﬁeerﬂ%éﬁ\&e@gtécggé§et9né&&r§&%{e%%a gUgoy Thus, automatic
wor kl oad managenent armn theéﬁl ural it systems I,S, provi ded Al so,

becausF ARE DG hett ey ‘%/% date HrAEFSIREUEYEER™Sr ocess
nes s age sqonaton atmearet mv@ﬁ: peoetsss ngnd egundanahe meplsaglededntbf a

(= the shared queue so that they can be retrieved by a system
having available capacity to process the messages. In
operation, a system having available capacity retrieves a
queued message, performs the necessary processing, and places
an appropriate response message back on the shared queue.
Thus, the shared queue stores messages sent in either
direction between clients requesting processing and the data

processing systems that perform the processing.

Because the messages are enqueued onto the shared queue, the.
messages can be processed by an application running in any of
a plurality of systems having access to the shared queue.
Thus, automatic workload management among the plurality of

[ systems is provided. Also, because any of the systems
connected to the sh;fed queue can process messages, an
advantage of processing redundancy is provided. If a
particular application that is processing a message fails,
another application can retrieve that message from the shared
queue and perform the processing without the client having to
wait for the original application to be brought back on-line.
This provides processing redundancy to clients of the data

processing environment.

When utilizing a common work queue, all clients that ‘submit
requests onto the common queue have an expectation that their
work request will be completed within a reasonable amount of
time. In an environment where not all servers are eligible to
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; I ar application that is processing a rressage fa| S ﬂ&o@ - o
appl | cat lon can retrieve that nessage fromthe shared qug@e erfor m

t he processing without the client having to wait for t%f“% %@4
appl | CAOTVEERDS /e 65rouGMC 200200 00ne. ~ This provi des i

.redundancy to ¢lients of the data processing environnment. Wen utilizing a
common work queue, all clients that submt requests onto the common queue
have an expectation that their work gequest will be conpleted within a -

.reasonabl e anmount-.of --tine. In an environnent where not all servers are
eligible to-L m, 11 2 9 AUG 2006 PCT/ EP03/ 02674/ TU09- 2002- 0001 24 June
2004 3 process all requests, it S possi bl e- \; time that
t her e FEPIRSS & MerzeBISFHiD é-ttﬂ'sprﬁ?(,s@s@l?o a?f&e&n%/ i éﬂ Pk request s
on the qugue.a e aséﬂaférsreemnfgstbmes tcspx@hesﬁoagmel@rlelln"b%rtﬂaﬁt that the

“client th t submtted t Rl (st ;,Q etbe{e is no server
el i gi bIW¥PTR THFHRELE T 'Bg g

r onous request i fical in a
shar ed swtdhrpremﬁ e rivi r:@wmorl%%f dhafy éhﬁnglbﬁnﬁoﬁga‘gl ?‘é]ﬁlf‘skgﬁg‘t submi t
‘requests, Qs ONpdTH S 1 £ 561 Vi tiindrprisc asssehose ebyodble. tof those

servers t process requests ot | servers may have the ability to
processP%F?éq%s?%‘?Pqt?fé rﬁr% sfjlJr'k queue. This may be the result of

(a) a server has been configured to only process certain types of requests
(b) sery. € ALIEDSSA Vt.&}g t@eu@senirﬁ;esnmeqm r edete process
rﬁ?’%esﬁé?gg equgi L2 As

B L Tt
- SErver sgdRyePe @ﬁ@tlﬁmedss OtmmeseqMStSeq@@sttboseAgegmegsam for case
(b, soprr{_ao(r:eegg ers'«tecsxugg eﬂé’trglfms@ers may have the ability to
process each request on the common work queue. ThlS may be
the result of (a) a server has been configured to only process
certain types of requests or (b) a server does not have access
to the resources requ:.red to process certaln types of
requests As an example for case (a), some servers may be
Conflgured to only process requests from certein clients,
' while other servers may be configured to process all requests.
As an example for case (b), some reguests may require access
to certain storage pools that mot all servers. have
connectivity to. Only servers that have conmnectivity to the
: requ:.red storage pool can process those reguests.

In CA 2 282 931 A (MICROLOG CORP), ,A CONTACT CENTER SYSTEM
CAPABDE OF HANDLING MULTIPLE MEDIA TYPES OF CONTACTS AND
WMETHOD FOR USING THE SAME®, & contact center system and math.cd
employing a plural:.ty of agent workstations is introduced,
which includes a gueuing component, capabla of :-aee:.v:.ng

' contacts of dlfferent media-typss, and which me:l.nta:.ns the
different medis type contacts in a common queue., The system
further comprises & routing cemponent which routes the gueued
montacts to the agents based on criteria of the contacts,

eriteria of the agents, Or both.

Ia WO 94 20904 A (ROIM CO), ,QUEUE MANAGING SYSTEM AND
NETHOD®, a gueus management system for serviclng cf a number
of clients raprasent:.ng different client types is intro:‘lueed.




T | o AR
g Egal n storage pools that not all servers have connegg)l Xltﬁt 0 K 1) At
servers that have connectivity to the required storage pool Ca rocess._._

t hose requests. In CA 2 282 9 CROLOG CORP), , A GNBigk GUWAER SYSTEM
'CAPABLEPWBMQN@M‘WIBL“@Oi)%DﬁRWYPEs OF CONTACTS ALG D METHOD FOR

USI NG THE SAME, a contact center systemand nethod —enploying a plurality
of *agent workstations is introduced, - which includes a queui ng -conponent,
capabl e of receiving contacts of difjecent medi a-types, and which
~mai.ntains the different nedia type contacts In a cormbn queue. The system
further conprises a routing conponent which routes the queued contacts to

t‘he agents based on crit.eri ARG hte aChrbeahding deuagents, or
‘bot h. it TEFYR Wﬁﬁlﬁ%%é,r,a‘ EUE %NZGE'N%:SVETE\QW%S a queue
managengRtcEyag cthé orlimnty | eYPRe B0 Lhe ARMEFOBERE; Bht® Fepresenti ng

different cliepf .t |5 dpd Ieskeasss GMaliche 218eALCEY008 2PET/ EP03/ 02674/
TUCO- 20’6’5?%%1%% %Pfé“éé

une 2004 4 ue. : gagthe clients jnto a,
processeodlingeudn wRe PFFRATRR @??eﬁ%ﬁ%%%ﬁlghgien\?i ronment of a ,
tel ephone Systemthe clients are nmessages and the client types are
codi ngs_i n_th S3QLSy f &GRS ¢ CBiFOrRMATION BROAEBPASTING -BAB A ( SON
CORP ; FNF%FQI\/S\TEEEI %ﬁcﬁ%%gt" LABsi I 4\] F%)Era'_'u%gﬁ_\gﬁgﬁpagﬁggg&qaqppar at us
transni E{ORY ) appBrETLES PFEFLALRNABRNEINA - 28T recervi ng' nethod' , a
cli ent - $QLUGkingY SbpATatus) nanddreedivinmdeethadly & FAEBLESPFTIP ser vi ces

Sol eot | BYEERPoA B RBYFE Nggol ' ' fobeswivase £o |
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I NTEGRI T selactd GerddUprovipiayi degdetviae! ow any of a plurality of

In OS 5 B87 168 A (PATTERBON BETIY J ET AL), _,,conru*mk PROGRAM
PRODUCT FOR A SBARED QUEUE STRUCTURE FOR DATA INTEGRITY™, a
ghared gueua is provided to allow any of a plurality of
gystems to process messageds received by the t_:li.ent:;. Anar of
the plu;t:ality of systems baving avnilable processing ¢apacity
cap retrieve the message frem the shared gqueue and proc?ss the
message. A response to the message, where appropriate, is
enqueued onto the shared queue for delivery back to the
 client. A unique list structure is provided to imlamant the
gqueua. 'I.'h.e 1igt structure is comprised of a plurality of

gublists, or queue types.

SUMMARY OF THE INVENTION .

an object of this invention is to improve data processing

systems as. the one of US 5 887 168 A, that use a common gueue
' to process work requests by servers adapted to process some .or

all types of requests, by maintaining the status o:i'E

eligibility €for aach of tha different types. that :.?, whathe:.:'d

at least one of the servers is eligible for processlng of sai

each of the different types.

Another object of the invention is to notify a client, who has

Submitted a synchromous request, whether there 1s a SeLver

eligible to process that reguest allowing this cliemt to
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fhﬁéﬂlp process nessages received by the clients. Any P§A GQ@BgEEEEE%%i”“
: e havi ng avail abl e processing capacity can retrlevg the nmessage

frown the shared queue and process the nmnessage. A respgy A¥es Message,
wher e g i d PLoD 6 T4Y TR 062 0808 t he shared queue.%é]%ed‘g’}elovztedr@g back to

the client. Aunique list structure is provided to inplénment the queue.
The list structure is conprised of a plurality o sublists; or"queue types.
SUMVARY OF THE | NVENTI ON An obj ect of, this invention is to i nprove data

.processing systens as. the one of"U§35'887 168 A, that use a conmobn queue'
.to process work requests by servers adapted to process sone or all types

of requests, by maintaining the status el iqgibil] f cpg oot he

di f f er epembdy@ebts tIBguess Hee w%;&*e'&%eg‘a&%%% gfe“r"\g';gr sis el gi bl &
for pro§g§§g9939{,§@ig s @ipd hicglidegestt. t ypes.  Anot her object of the
invention 1S to notify a client, who has submtted a synchronous request,

whet her there is a server eligible to process that Ee uestc"ghhgg%ng this
client posFdr8nobGoRPact PLTHEPOBrIOBARM USCF28865V88%0% 24" ~Jtine 2004 4a .

remove Its reguest f hg 1SheE €84 aees aviiittc aberehésenps SeIVeSer ver
e]igibIEeﬁﬂeBgogggg #?£h$equest. A further object of the invention is
t 0- preveitigabdgnthr BA®BSSSr equest from bei ng submtted for which there is

no ﬁerver eligigle t o-process. These and other objectives a;gﬂgttained ded
w mal i i r f | ' VAN
' toe Bieineiod, FAETLIE0 k. gpeamnim g S e i
pl ur al i methibds emdens PEEBTAROERS STAEAERS YRS, - 4t ~ 1 east oné client for
transm tyl g 185S ageeriiengntor etaimany, 9 and 13. The system -
' comprises a'plurality of servers for processing messag?s, at

least one client for transmitting messages to and rece;vi?g.

messages from the servers, and processor means for mal?talnlng.

a list indicating whether at least one of the servers 1S

elitjible to process messages. Preferably.- the servers are

adapted to process messages of glifferent types: and l.:he

processor means includes means to indicate on sald list

whether, for each of the different types of messages, at: least

ope of the servers is eligible to process e;Ch of the

different types of messages.

Also, in the preferred embodiment, each of the clients .
includes means ‘to read the list, before the client tra.nsxfuts a
message of a given type to one of the servers, to determine |
whether at least one of the servers is eligib}e to process
messages of the given type. In addition, the process?r mean:.
may notify the clients when changea are made to.the list, an
each of'the clients may inqlude means for removing messgges
from the common queue in case there is no longgr any s?rver
eligible to process the messages. A gueue sServer provides the
necessary interface for the common queue. Any suitable queue
server may be used, however, preferably th? comuman qu?ue
server is the Coupling Facility available in the zSeries

: orocessing envizomment available from Intermational Business

Machines, CoOIp.
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BHREa0as -f-r_omthe servers and processor neans for maint aFrgrngg d*%‘r"‘“e“t"m‘@ :
|nd| cat | ng “whet her at Ieast one of the servers is eligible to process
-messages. Preferably, the servers are -adapted to process nessa of

di f f er erMCTARRSS:/ 0263 4¢ hEUCS-3082s8P0keans i ncl udes nean€% 8%%@3 on
'said list whether, for each of the different types. of nessages, at |east
one of the servers is.eligible to process each of the different types of
messages, Also, in the preferred enboginment, each of the clients includes
means to read the-list, before the client transnits a message of .a given
type to one of the servers,” to determ ne whet her at | east one of the.

servers is eligible to process nessa es_o the ) [tion,
the prodsdiembaneli ey aRGk Ay anfe i 8ht Iéh e)s('ﬁg‘rle made to the
list, angpHast Cffrohha @olrﬁitdiarrm:)iomnotfudhenﬁtahbotfmg rieﬁmlr@ nmessages
fromthe comp ueue.in c 0,0 r g &dulidge to
orocess GFRETHRS glxeahgﬁ.q:ﬂ NeIrR rsficROLh 919@

e server provrd the n sar |nterface for
-t he corrrmquea;&cuﬁyyam Sdtsive RFFSRET <Se PYRPLHA ?Jée'%‘ r%b\re%

preferably the common queue server is the Coupl ing Facility avai lable in
t-he zSeries pr ocessr ng e I abI e from | nter natr onal Busi ness
Machi nesBR:@'b‘FpP I%N %El %ﬁ . nu, r:t70v.. '

FAY ' t'#idixe'l mma, b&c@mmm srh@wrlegoe/ 612*5‘7%51 wmzﬂ 0001 24 June
2004 4b RN &S ciigkdvant ages of the invention will become
appar entc}ron%}}eéconsr ?dratsgr on of the follow ng detailed description, given
with reference to the acconpanying drawi ngs which specify and show .
preferred enbodi nents of the invention. BRI EF DESCRI PTI ON OF THE DRAW NGS




Figure 1 is a block diagramshow ng a shared queue in a cli ent/sgggﬁé ]
environnent. 2 9 AUG 2006 WD 03/083683 PCT/ EP03/ 02674 5 Figure 406,
shared queue processing environnment in which a nost eligible server status

record is used. Figure 3 illustrates a procedure for updating a nost
el i gi bl e WOIMBPEI8Xt at us record. DETAI LED DESCRI PTI ON OF WE%RQ#ERRED
EMBODI MENTS The present invention generally relates to systens and net hods
that may allow any of a plurality of_ processing systems to process
nmessages for one or nore clients. TP the preferred enbodinent, a
structured external storage device, such as_a shared queue, is provided
for queuing client nmessages for the plurality of systens. Wen incom ng
messagégure 4 acdwwed shegect Huevki preees 3y ervd nsingead. ionwhiehqueue.

Wien onendt dligyi¥i¥ aldrkierokrayatenschas Avaldapl e processing capacity, it
retrieves a nessage, processes the nessage and places a response on the

queue. Figure 1 is a block diagramillustrating the shared queue in a
clientFiprner3 daliliuvsaneeris 20prdhedotréeefdy serdearirgna mosteel igibtkudes one

ornnn§%fgééwg d%%kgﬂ%gﬁ%eﬁed to a plurality of processing systens 14 via

one or nore ne en a client 12 has a transaction to be
processed, the client enqueues the nessage onto shared queue 20. As

addi t i@l ILED BIERACea TONE oOFCeRE YV BREF RS | RitirfrMEiAey t 00 are enqueued
onto he shareq:ﬁy%pet.Each nesagge remmins on shar ed aﬁgue %0 until it
i s retTTeREFIP ond V6P ER8 §F8ERRET {47 F 6Pt dCe SYiShG™S n§899Fem 14
det er rilregs mehatalitovhaayt leé eapavrayity obrmoesssdmgt Isgstemansacti on, that
syst et deguRies 21883308 brombsdar e aueue 120 enlhato3usteq 14 then
proces%3§ he ,

embodiment, a structured external storage device, such as .a ..

shared queue, is provided for queuing client messages for the

plurality of systems. When incoming messages are received

from the clients, they are placed on the queue. When one of

the plurality of systems has available processing capacity, it

retrieves a message, processes the message and places a

response on the queue.

Figure 1 is a block diagram illustrating the shared queue'in a
client/server environment 10. The client/server environment
includes one or more clients 12 interfaced to a plurality of
processing systems 14 via one or more networks 16. When a
client 12 has a transaction to be processed, the client
enqueues the message onto shared queue 20. As additional. . 3.
messages are received from clients, they too are enqueued onto
the shared queue. Each message remains on shared queue 20
until it is retrieved by one of the systems 14 for processing.

When a system 14 determines that it has the capacity to
process another transaction, that system 14 dequeues a message
from shared queue 20. That system 14 then processes the
message and places on shared queue 20 the appropriate response
to the client that generated the incoming message. A common
queue server 22 provides the necessary interface between
shared queue 20 and systems 14. When an input message is
received by the common queue server for enqueueing onto shared
gqueue 20, the queue server 22 buffers the message in one or



message and places on shared queue 20 the appropriate response to the
client that generated the inconing nessage. A common queue serverZ 22AU6 2006
. provides the necessary interface between shared queue 20 and systens 14.

When an input nessage is received by the commbn queue ser r
enqueuei n&%?ﬁ"@@ﬂar ed queue 20, the queue server 22 bu?f?iﬁé’ﬂ{/@gﬂ, nmessage

in one or 2 9 AUG 2006 WD 03/083683 PCT/ EP03/ 02674 6 nore buffers and
then transfers this data to the shared queue. Any suitable comobn queue

and common queue server nmay be used “in the practice of this invention.
Preferably, though, the comon queue server is the Coupling Facility
available in the zSeries processing environnent avail able from

| nt er nmpFenkif £ @usi ared SChac firaes fetsr phiThdatTotpl iy Ferniqd 1P9)vi des
vari ougni,eah U £851 &SE€shnidh th@uRr ahar EefinbAPLesRat Sd iy fay R ugaention. As

ment i oned above, one difficulty that can Qc k i
lsod | LRCKar Prareltedis (e ihveatighy  BroLrrivhe, T oo sorvors |
el i gi bbemhon pgoeessseaone dris takel Cofipflhiegwbakil gyestasl lablchamgudwe. To
addfeSEEFPié%pgfgceséimg? éﬁ‘i‘i’&k&n@ﬂt“%bé%%&ﬁlé £eah !Jfrﬂ:ef]ﬁfaq{iro‘?%lto as the

" Most 1 gl erver . e nost eligible server is that server that has
the greatest ability-to process requests. By knowing the status of the
nmost ebiigiRtSs SBaAYEIneL| ipS MEKisubBublingqEesi Bty giericson wor k queue

based on_whet her_or_not _there, | server .t hat, | j,0i bl e rocess that
request °" TR Br %?t‘fléesprue‘c’veedhntj‘nads‘%n?ﬁre gﬁ’éugdrle leésrﬁel}eérao%%eior%%su mtted
for whinkwenheer.is no server eligible to process, a "Mdst Eligible Server

Status" (MESS) record is maintained. The MESS record indicates whether or
('2]9"[ r;gg%g?lggtéf%rslgévaeéoveé,l %Ingl %itf%icgaggegﬁatr:egéjr?scgcsdurar\]u elr}c aSO, whi ch types
common work queue is used is that it is possible that at any

given time, there are no servers eligible to process some or

all of the work requests on the queue. To address this need,

this invention utilizes a feature referred to as the "Most

Eligible Server.” The most eligible server is that server

that has the greatest ability‘to process requests. By knowing

the status of the most eligible server, clients may submit

requests to the common work queue based on whether or not

there is a server that is eligible to process that request.

In order to prevent a synchronous request from being submitted
for which there is no server eligible to process, a "“Most
Eligible Server Status” (MESS) record is maintained. The MESS
record indicates whether or not there is a server eligible to
process requests, and if so, which types of requests are
eligible to be processed. The number of servers eligible does
not need to, but can, be maintained. The MESS record
indicates that there is at least one server eligible to
process requests, so that requests do not remain on the queue
for an indefinite amount of time. Before submitting a
request, a client quickly reads the MESS record to determine
if there is a server eligible to process its request. If so,
the client then places its request onto the queue.



eligible to be processed. The nunber of servers eligible does not need to,
but can, be maintained. The MESS record indicates that there is ad!]ﬁ&@ﬂmﬁ
one server eligible to process requests, so that requests do not remain on
the queue for an indefinite anmount of time. Before submttin request

a client R &KBY68Beads the MESS record to determine if t%f'@’%l”gz 6% server
eligible to process its request. If so, the client then places its request
onto the queue. 2 9 AUG 2006 WO 03/083683 PCT/ EP03/ 02674 7 Preferably, if
there is a change in the MESS record;, then clients are notified of the
change. If the MESS is lower than its previous status - that is, no server
is eligible or certain types of requests can no |onger be processed - then
t he clPepfepasly helfopthene dfs eegbabag ibstheqiess stréqwifl .t Hhemueue for

whi ch ¢ Negee § SH0 AoNgeled. oiSQ'h\éeEhﬁhl_IJG' bl eft Phe MOEESS 1B & Han
illustrates an, environnent in ch a nost eligible server status record

may be* i &RFEROYH el € t#ﬁﬁ sérvﬁPsse§?er3hsaﬁ¥9§i¥86e§§ing request s
from acedtain wasds queu@estsBaebh Her Yengeariee coresdad t-0 ahadnsk Pool 40,

b“t 0”4 Oé‘flé%{ e éf‘évgft%o%agfb?e%{?i‘ﬁ tfgstpec%lﬂait RS- ROQnet2. Server

i s {he OR y~ server t At -can process r ques S reqU|re y Tape
Resourq:\eeue\sfqubﬁ'(}?le@l ddeks i®4nps lapger apl eervée dESSbleeder d i ndi cat es
that these.ds$. a server available to process requests requiring tape. \Wen
Server 3.4 is not available, then the MESS record 44 is updated to
indicate that there are no servers available to process tape requests, and
d i entBigiere ahdi Bhatara tfes laneenyiicagment siandhich tapeateqildstidland subni t
new r eguesd s ALl Noka Fagube 3s8B0VSA8 R OSetii e f QhyoiRdatiRg a nost

ellglble server -
32, 34 are processing requests from a common work queue 36.

Both Servers are connected to a Disk Pool 40, but only one of
the servers can be connected to the Tape Pool 42. Server 34
is the only server that can process requests that require a
Tape Resource. As long as Server 34 is available, the MESS
record indicates that there is a server available to process
reqguests requiring tape. When Server 34 is not available,
then the MESS record 44 is updated to indicate that there are
no servers available to process tape requests, and Clients 46
and 50 canlfail existing outstanding tape requests and submit

new reguests accordingly.

Figure 3 shows a procedure for updating a most eligible server
status record. As represented at steps 60 and 62, when a
server connects to the common work queue, it determines if its
eligibility to process requests is greater than is currently
reflected in the MESS record. If so, then at step 64 the MESS
record is updated; and if not, then, as represented by step
66, no change is made in the MESS record. The record may also
be updated when there is a change in eligibility of the
connected servers. A record of the eligibility status of each
server may be maintained in order to make this determination.
When a server disconnects from the common work queue, then the
MESS record may be updated if the status of the MESS has
changed.
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may al so be updated when there is a change in eligibility of the
connected servers. A record of the e%igibility status of each server nmay
be maintained in order to nake this determ nation. \Wen a server

di sconnects fromthe conmmon work queue, then the WMESS record may be
updated if the status of the MESS has changed. 2 9 AUG 2006 WD 03/083683
PCT/ EPGB£0RETde8s imheneedrd syl mpindadadand wadatai mhalEShHaraoncthe MESS

recor dmapfauebeoﬂgnsy bé{n),a”éhJ%Hkh%bkﬁo@%@@@%sﬁéaﬂgansFofoiné fsiance, the
gueue server g eﬁi mai nt.ai n and gg ate this_. list, one or nore
of t he® ﬁ?o@%@%?n@e VSt ’T@’gﬁyuﬁédu§8dm?b? Phi PR S separate
devi celimy, benproyinede t@f pard gnrocetskéag busténonsd misde d&mmdiorxg on the
Speci fhﬁlsr‘%ﬁmw&é@”tor'é‘ é’!{}ia&fétteh%e%‘ééeﬂé '19&!915%& d& Pl thi's

pr ocessor ans nay inc i ngl & procéssor- or plural processors. For
mstanééesﬁeﬁ‘éﬂﬁFhﬁn%n tWes%fpé’(ﬁPIeil’%lﬁl?sP@thﬁ SPEEht 1 heen Y FRASMEN i s used,

the MES® «zm@hdtlﬁrayp:b@ém Niraieed cand s uﬁﬂabyddbyualamé&d&ersonal

comput er _havin n essing _unit y_other suitable type of
comput Bran ey Fhehieh & SRR Bregist of e RRAT P i i pl &

procesEor unst@nceFurcﬁmndmg ey the mpeedfic h@ym@tdevdu vricdeddieng may be '

done pEhL{pchPabAYiPYuS&d | Vale mHds Qf%%bﬁ:@dmay%é Ned pdd dhdy dirf dware, or by a

‘conblnatlon gf soétg%géhgggjpersoﬂwﬁ computer having a single
processing unit, or by any other suitable type of computer,
including, for instance, computers having plural or multiple
processor units. Further, it may be noted, the needed
processing may be done principally by software, if desired,
principally by hardware, or by a combination of software and

hardware.



2 9 AUG 2006 -9 Cains: 1. A server managenent system conprising: af gl g®s1006
one client for transmtting nessages to apd recei ving response nessages b5
froma shared queue; a plurality of servers for processing client nessages
fromthe shared queue and transmtting response nessages to the shared
queue, the Ldniey:s bei ng adapted to process nessages of different types;
the system being characterized by: to a list indicating for each of the
different types of nessages, whether at |east one of the servers is

eligible to procegs such girfdrenfRgerh¥R8yNémBBEPAGRgat any tine. 2. A server
managenent system accor di Qq% to daiml, additionally conprising a conmon

queue server wher @ asthaesignietdr fapsieiting mEssages naad reeigng aespepspanessages
nmanagement syst ggﬁﬁg@g&&jeng to Caim2, wherein the list is nmaintained at

t he common queue server. 4. A server nmanagenent system according to Claim
1, wherein the |iatplumlity20f seavar &rnedcatingraedrmesagesdiom hie slarekgscuemndA
server managenent .system accor di ng}sho 9 aim1 V\%irei nﬁ%h.e li,st, 1 $

mai nt ai ned ALTHMLUHATCIPUISHNA B Bh 1S ShAC GRGls UNnifRYEMBRPe PERIEMLRIOGT S ng
to daiml, wheiesorgdehe®tyjehe clients includes neans to read said list,
before the client transmts a nessage of a given type to the shared queue,
to determ ne whet R systen rg chanectesize R¥: servers is eligible to process

messages; of the gig ?%Pc%ting%ﬁeacﬁo%‘ﬁ{evcﬁff.e%f@%?ﬁgf'gwe§s\é§££RT-} B fliAg

Claim1l, wherein the processor neans notifie Ients en changes are
made to sai @ftieservess is Aligibtesiorpromaagehenfifersysypne oewagh aigny din@.ai m 1,
wherein each of the <clients includes neans for renoving nessages fromthe
shared queue in case there is no 3s longer a server eligible to process
nmessages of a given typeéh server \hhBigkn¥dBAyidterSaraating QoV Qaith AUCadtiidmally

comprising a common queue server wherein the shared queue is maintained.

3. A server management system according to Claim 2, wherein the list is

maintained at the common queue server.

4, A server management system according to Claim 1, wherein the list is

20 maintained at one or more of the servers.

5. A server management system according to Claim 1, wherein the list is

maintained at a separate device.

25 6. A server management system according to Claim 1, wherein each of the
clients includes means to read said list, before the client transmits a message of a given
type to the shared queue, to determine whether at least one of the servers is eligible to

process messages of the give type.

30 7. A server management system according to Claim 1, wherein the

processor means notifies the clients when changes are made to said list.
g. A server management system according to Claim 1, wherein each of the

clients includes means for removing messages from the shared queue in case there is no

35 longer a server eligible to process messages of a given type.
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-10 9. A nethod of managing servers consisting the steps of: using 2t hgRis
one client to transmt nessages to and to, [eceive response nessages from a
shared queue; 5 providing a plurality of sServers for processing client
hmessages fromthe shared queue and transmtting response nessages to the
shared queue, the servers being adapted to process nessages of different
types; providing a list jndicating for each of the djfferent types of
messages, whet her “at |e"a§tetft9aé>f a“?&'@%@?’@rércgn?‘%tmé!th‘@?tﬁi’%mﬁ'o_ process such
type of nmessage atysgRVaf &8t ok difént Ao NRINRAS AREAKEH MY dnd € abdBid rdybhdter
conprising the step of, each of the clients reading said |ist, before the
client trangnéssagea fiowse shpgeduaregi ven type to the shared queue, to
det er mi ne whet her at . st . of i.5,.elitgi t S
meseages Jof  he. gieHfguer g pr SATeR Ry Bl Releleli Bl HisSidels Mol Bp3ehpred
conpri si ng tdueustmptradsmiginggesfoase preeagsstorthd shanat qiepct the setviesricsngvppted
changes are nade to said Iistf 12. A nethod according to Claim9, further
conpri si ng tREIEEEINEPaBsALRIETeN3PShe clients renoving messages fromthe

shared queue in Cgs6yvitifagralidt ndiGutin® T&edach of BleV@ffereft iygedbPmbRapEsOGBSHer at
nmessages of a given type. 13. A program storage device readabl e by machine,

t angi bl y enteasypryofahe persers aneligiblie te progessisaeistyes a£ messsee adnytHee nachi ne to
perform et hod steps for managing 25 a plurality of servers according to
the preceding clains. [R'.L- |IDDl.688210SG doc:: TC W

10. A method according to Claim 9, further comprising the step of, each of

the clients reading said list, before the client transmits a message of a given type to the
shared queue, to determine whether at least one of the servers is eligible to process

messages of the given type.

1. A method according to Claim 9, further comprising the step of using the

processor to notify the clients when changes are made to said list.

12. A method according to Claim 9, further comprising the step of, each of
20  the clients removing messages from the shared queue in case there is no longer a server

eligible to process messages of a given type.

13. A program storage device readable by machine, tangibly embodying a
program of instructions executable by the machine to perform method steps for managing

25 aplurality of servers according to the preceding claims.
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