1 Gid Conputing Using Instant Messaging Field of the Invention 5 [0001]
The present invention relates to a systemfor sharing conputing resources
in a grid network using Instant Messaging ("1 M). Background 10 [0002] A
conventional grid computing allows nenbers to share conputing resources in
a network of conputers in a distributed and coordi nated nmanner. Accessing
the grid network is usually done at a user's workstation, either via a
command |ine- or web-based interface. FIG 1 shows a conventional grid
conputing system 10 having a plurality of Resource Nodes 20 and a
Supervi sory Node 30. The %slbsﬁomtﬁmgdﬁsmﬂwm@dmsagimti on 15 of each
node 20,30 is shown in an Attribute Repository 40. Typically, a user of a
Resource Node 20 conposes the job specification in accordance with a

conputing |anguage and syntax. Thgd FmSARchfidfation is then sent to a
Resource Broker 32 engine in the uperv]ésoryulf\iic:)de 30 for the job to be

submtted by a Job Submtter 34 engine to a suitable Resource Node 20, 30.
I n addig i ofgootlhe j obThs prasanttinvegiohyelated aba Mtdrh Oor herin® c@NBtRR. reBRkdest he
Job Submitter 33 and Joh nitor 36 engjnes reside in the Supervisory Node
30. The us8}? #ud netoriepgpg Instant Meseaginged Mdr)-he/ she is using a computer or
data at one's resource node or that at a renote resource node. |In other
words, the conplexity of sharing conputing resources in a grid network is
hi dden fromthe users; there is no Batkgréunde neans for users to assess or
nonitor the grid network utilization before 25 submtting a job. [0003]
Further, there is no way to determ ne whether a Resource Node in the grid

ftect o barodon QeTERIdRl bid SR ingd ! HEmERERe Sy b pu BRI Y
i s deened &aetraw dfa¢dmphitersOn[06B#]burkd ambtamtlinkledsagimy Atdaing shspead is a
ARSI R R e L
l'inks thespidrdce! FRRUISsHREGS! b&ivediichatghi@ Wonipfing My &b 80t 2avii a plurality of
Resource Nodes 20 and a Supervisory Node 30, The resource capability and utilization
15 of each node 20,30 is shown in an Attribute Repository 40. Typically, a user of a
Resource Node 20 composes the job specification in accordance with a computing
language and syntax. The job specification is then sent to a Resource Broker 32 engine
in the Supervisory Node 30 for the job to be submitted by a Job Submitter 34 engine to a
suitable Resource Node 20, 30. In addition, the job is monitored by a Job Monitor 36
20  engine. Both the Job Submitter 34 and Job Monitor 36 engines reside in the Supervisory
Node 30. The user is, therefore, unaware whether he/she is using a computer or data at
one’s resource node or that at a remote resource node. In other words, the complexity of
sharing computing resources in a grid network is hidden from the users; there is no
intuitive means for users to assess or monitor the grid network utilization before

25  submitting a job.

{0003] Further, there is no way to determine whether a Resource Node in the grid has
failed. For example, if one of the node connectivity is temporarily affected but a job has
been successfully completed, the status of the job is deemed to have failed.

30
[0004] An Instant Messaging (“IM”) system is a client-server system. The IM server

tracks the presence information of IM clients that an IM client has subscriptions with.



communi cate with one another. FIG 2 depicts typical IMCdients 51, 52, 53
connected to an IM Server 50. The I M Server 50 is connected to a
Directory/ Authentication Server 60. The Directory/ Authentication Server 60
runs a Roster engine 62. The Roster engine 5 62 manages transactions and
associ ated roster subscription details of the IMclients connected to the
| M Server 50. The roster subscription details of the IMclients are stored

in a Repository 64. For ex asshvvnlnFIGZ the IMOient 51
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[0005] Conventional Instant Messenger (IM) systems, such as MSN, Yahoo, AOL and
20  so on, can therefore provide computer users who have subscribed to and are connected
on-line to such IM servers to “chat” or communicate synchronously. Some of these
messaging may not be routed through the respective IM server but directly with other IM
clients 51,52,53 by communicating through the use of Peer-to-Peer protocols after the
IM server(s) 50 has/have linked the IM clients together, In addition, these conventional
25 IM systems can also provide asynchronous communication. Hence, an IM system can
provide a suitable platform for implementing a grid computing network where the IM

clients are Resource nodes or computing machines.

{0006] FIG. 3 shows a conventional IM system being hosted on an internet gateway 70.
30 As depicted in FIG. 3, the IM clients 51,52, etc. are linked to the internet gateway 70

through their respective Internet Service Provider (ISP) servers 80.



grid conmputing subm ssion, nonitoring and schedul i ng using | nstant
Messaging in a manner that can mnimse if not overcone the limtations of
~conventional grid conputing systems. 5 Summary [0008] |n one enbodi nent
of the present invention, a nmethod of networking a plurality of conputing
resource nodes and a plurality of IMcIiSnts (users) in a grid using

I nstant 10 I\/bssagi ng i s provided. The nethod conprises: connecting each of
the pluralit resource nodes and each of the plurality of IMclients
(users) tol ﬁ’P 7] & camihudessegn tlpt therpexists o seed fmd Revs Systéth rfgr mpleseiting

R R N
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oper abl e t gniymes uhati k:&rednimmmel #c hbn @verch®s OtheC EinfiRdenlof dcdivesiordf grid
resource nodes f.rom 15 the contact list. In one enbodi ment, the contact
listing cofffPYHES Y& st at us; node resource utilization; and job status
of eachsof said plurality of resource nodes. [0009] In another enbodi nent
of the present invention, a grid conputing systemusing Instant Messaging
is provided. The system conprises: a flmmmkyty of Resource nodes and 20 a
plurality of IMclients (users); wherein an IMclient (user) termnal is
operable to run a listing engine for displaying node status, node

utilizati onooodndn jofd efitbaliifer®bf BRCHeRht Irﬂ‘énndﬂ ‘éﬁﬂéth&% oPBetR%% Hé %gzh?rgﬁﬁs th
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the group Z@ S as a superw sory node for splitting the job req uests nto a

job units Yy nﬁtﬁginﬂmg@ﬂglﬂé%mél\hm (lmr)demmdalcnuclu that thenber
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the contact list. In one embodiment, the contact listing comprlses node status; node

resource utilization; and job status of each of said plurality of resource nodes.

[0009] In another embodiment of the present invention, a grid computing system using
Instant Messaging is provided. The system comprises: a plurality of Resource nodes and
20 aplurality of IM clients (users); wherein an IM client (user) terminal is operable to run a
listing engine for displaying node status, node utilization, and job status of each of the
plurality of Resource nodes in a contact list; and an instant Message (IM) is operable to
be sent by the IM client (user) by selecting a resource node or a group of resource nodes
from the contact list.
25
[0010] In one embodiment, the listing engine further comprises a brokering engine.
When a job request is submitted to a group selected from contact listing, a predetermined
resource node from the group acts as a supervisory node for splitting the job requests
into a job units according to the number of resource nodes selected or the number
30  specified in a job specification. The supervisory node then consolidates the completed

job result from each of the job units; for sending an IM message to the requestor IM



result to the requestor IMclient (user). [0011] In another enbodi nent of
the system it further conprises a client authorisation 5 server. The
client authorisation server allows registration of IMclients before having
access to the grid conputing system this server further allows
registration of IMclients wth different access control |evels and
rights. [0012] In yet another enbodi ment4of the present invention, a

conput er p;gigra stqred 10 on a conputer readable nmediumfor |aunching an
| nst ant Me<SE&R Sr]tjef%ll rgpggit HhipB complegiongand fyuranséerrieg W koniselidatasivjobed.
The conput iy} : gistration engine operable with a
client aut ﬁ%ﬁ%‘g%%gﬁg}%ga%éa‘é&@om act listing engine, which conprises
a brokering engine. 15 Brief Description of the Drawi ngs [0013] This

i nvention %{hl_l ge dgﬁlcri bgd by V\%y of non-]imting enpodi nents of the

present i nV&{] OB angipeTembedimientcel the syfemat derthapermgises  alieng authprisasiench:
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gat eway; 171 FI 4A il ] ustrates, an | nstant Messagi ng system accordi ng
St ipleb et copirallshdls fiv

to one enbodi nen t?'on; FIG 4B illustrates another
| nstant Messagi hg system according to another enbodi ment of the present
invention; 30 (0018] FIG 5 illustrates a dial ogue box when a new Resource

o the pr eConat e JECiofher e ae BB s ot b B Tt ™
accor difhg o aawotrur remdabli meditmabr tanRcHing he MstarlBIEBAINY (IM) 658 fof he
present invention; .5 L}gOZO FI G g illustrates a process of submtting a
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comprises a brokering engine,

15
Brief Description of the Drawings
[0013] This invention will be described by way of non-limiting embodiments of the
present invention, with reference to the accompanying drawings, in which:
20

[0014] FIG.1 illustrates a prior art grid computing system;

[0015] FIG.2 illustrates a prior art Instant Messaging architecture;

25  [0016] FIG. 3 illustrates a prior art Instant Messaging system hosted an internet gateway;

[0017] FIG. 4A illustrates an Instant Messaging system according to one embodiment of
the present invention; FIG. 4B illustrates another Instant Messaging system according to
another embodiment of the present invention;

30
[0018} FIG. 5 illustrates a dialogue box when a new Resource node is added according

to one embodiment of the Instant Messaging system of the present invention;



enbodi mrent of the present invention; 10 [0022] FIG 9A illustrates another
screen shot of job nonitoring according to another enbodi nent of the
present invention; and FIG 9B illustrates a screen shot of a job

conpl eted according to another enbodi nent of the present invention; and 15
[0023] FIG 10 illustrates a processing gf a job with priority given to a
resource node's own job request according to another enbodi nent of the
present invention. Detailed Description 20 [0024] Systens and net hods for
i npl ementing Instant Messaging (IM in a virtual environnent are

d i bed heat @l; I b
Speci 1o aldh's} 120, 8 oMtAR, EEGRRLAN: BeorfiRbls aDaPeeRbptiiedl pf e 358 ent
t o one ski INMedagingsytsteen af the preegniarentionat the inventi on nay be practi sed

wi t hout some of these details. 25 Sone of the details may not be descri bed
at length so as not to obscure the present invention. [0025] FIG 4A shows

an archikte S e
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Aut henti cation server 120 connected to the IMserver 110; a Repository 130
connected to the Authentication server 120; and Resource nodes (I M

clients) 1ide21]l3%G. 3ugtates aNcertdd Cshb@ryfs_}o% éﬁfr%txﬁﬁ%h gﬁhoé to Chfiother

connected to the I Mserver 110. As shown in tory

i ncl udes aemiodiment aftthe prdsentHineamioaj ns al | the Resource nodes (1 M
clientg,) and IMclients' (users') subscriptions to the IMserver 110. In
one enbodi nent of the I Msystem 100, all the Resource nodes (IMclients)

151, 152, edorz] arg. ¥M 1ﬁh$tﬁi%ssa1{oﬂ$e@rs§y)eeﬁ@%t 367 ﬁbﬁtorl}‘%"é‘cc@rcﬁﬁ@ﬁ? Eu'lcRﬁéron

W th each ot her. Each Resource node (I Mclient) , 153, etc. Is
connect ed @@bﬁqlialenwgylm presaivOinvéntioa; load I&jGoQBdllhlemms:e wrecaeshot afid jobes
ground service

not requir r n or, a.user .t t he bac
process cog%rg@;é @EC& Eh% :ﬁﬁg‘t’e‘é’tﬁ%fa%“‘zﬁdﬂﬂ‘ toerlili?e)prf’%e“f H’é(eﬁ’tﬂﬁréﬂg{fem 100 each
time the conputing ITB.ChI ne is started.

15 [0023] FIG. 10 illustrates a processing of a job with priority given to a resource node’s

own job request according to another embodiment of the present invention.

Detailed Description
20
[0024] Systems and methods for implementing Instant Messaging (IM) in a virtual
environment are described. In the following description, details are provided to describe
specific and alternative embodiments of an IM system. It shall be apparent to one skilled
in the art, however, that the invention may be practised without some of these details,
25 Some of the details may not be described at length so as not to obscure the present

invention.

[0025] FIG. 4A shows an architecture of an Instant Messenger (IM) system 100 forming
a grid computing network according to an embodiment of the present invention. The IM
30  system 100 has an Instant Messaging (IM) server 110; an Authentication server 120
connected to the IM server 110; a Repository 130 connected to the Authentication server

120; and Resource nodes (IM clients) 151, 152, 153, etc. and IM clients (user} 161, 162,



10 [0026] FIG 4B shows another architecture of an Instant Messenger (IM
system 100a according to another enbodi nent of the present invention. The
| M system 100a is different fromthe previous enbodi mrent 100 in that the
Resource nodes (IMclients) 151, 152, 153, etc. are additionally connected
to a Cient Authorisation server 190 and_the 15 Resource nodes forma grid
conputing systemas a subnet of a |arge ?M network. In the |Msystem

100, 100a, the Resource noqg/f (IMclients) 151, 152, 153, etc. are conputing
machi nes buE® 908K 1o BRM seryer §10. vsishovapin BiG 4 Avrthe Regiositody aheludes user s

' anot her naal nanen oS oA RUDIN 598 Y elE MR I8 JBHE: 680”2 "

I n anot her enbodi nent of system
cluster ofsubssripdens fonthe 3 sefverl Bl gl one sambodimeti df. the AVDHE @00l 4T fHe,

each of the,servers.in e. cluster has its gwn repository. |In another
embodi ment “SF°THe nPﬂﬁssgélfﬁlﬁ?nﬁﬁ)hglk I‘legyit{;e%ﬁd Pcliengdasers) Histléd. et bave

i nternet gaubwaption Wil0OR8] oth&:. IE¥cR YigdsEicd O8de gﬂﬁeﬁeg?'sﬁei%' 1%88‘1# USET s
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connected therewith. In 30 anot her enbodi nent, the Cient "Aut Forisation
server 1905&H8f#tionally allows an IM client (user) 161, 162, etc. to

regi st@?l with a choice of a nunber of access control levels or rights when
using the I M system 100a; access control levels and rights include the 7

nunber of (o9dels FiGj 4B shews @adthemyrchRectdlof a0 IRktahiPleSdeaBerAlING Q[ya@mr ffpgest .
In yet another . enbodinent, expiry and renewal data are also'stored in the

Reposi t or y 2408iiBg tey angther emhadgneiofi the resonerinvengon5The M jsystemot®a is
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ot

woul d AT A6 SUBhE grid coppubing xstam ppa swaiey pf o large Mdunetvierks Jrsthem
associ at ediwi sy Qeflo! M08 YRt KB:hBO@nodes (IM clients) 151, 152, 153, etc. are computing

machines but the IM clients (users) 161, 162, etc. are individual IM users and grid

computing users who can submit jobs to a Resource node.

20  [0027] In another embodiment of the IM system 100, 100a, the IM server 110 is a cluster
of servers instead of a single server unit. In one embodiment, each of the servers in the
cluster has its own repository. In another embodiment of the IM system, the IM system

100, 100a is hosted on an internet gateway.

25 [0028] InIM system 100, once an IM client (user) 161,162, etc. has successfully signed-
on to the IM system 100, the user is allowed to submit jobs to one or more Resource
nodes 151, 152, 153, etc.. In IM system 100a, each IM client (user) 161, 162, etc. is
required to register with the IM system 100a; the registration data are stored in the Client
Authorisation server 190, for example, in a Grid Repository 192 connected therewith. In

30  another embodiment, the Client Authorisation server 190 additionally allows an IM
client (user) 161, 162, etc. to register with a choice of a number of access control levels

or rights when using the IM system 100a; access control levels and rights include the



10 [0030] Each IMclient (user) 161,162, etc. installs listing engine 170
into one's conputer. The listing engine 170 provides a contact |ist 172
showi ng the status of all the available or active Resource nodes 151, 152,
etc. that are on-line by using the log-in data kept in the Repository 130
of M system 100 or the Cient Authorisation server 190 of 15 I M system
100a. An IMclient (user) 161,162, etc. {s then able to submt a job

request to the g g{l d conputing systemvia the | Msystem 100, 100a by
sel ecti ng éluﬁ@% peden gdeb mquesy maypbeotenRissesthe sizp ot adols mmmﬁe}@bmqimr | | st

(%r72r 613:1 s'? ::]atl on 1o t nﬁ\;{}ﬁ Ilekl %AIE%&?@%O@& Sgozgduccglgrs}?‘%ﬂ%%{fd e?’h%?

[0031] In aihmlndrfsatlmrm‘zhrrt@m the listing engine 170 pronpts an IMclient
(User) 161, 162, etc. that a new Resource node 151, 152, etc. is added to
the I M system 100, 100a after a new sign-in or registration is nade. An
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"avail able” or "on-line"; if the user's choice 1s neg at a

Reposi t or y CaIgpuidtg sysienmassoiatbdwithahé BYf syseme00490 i s not updat ed; 30 the
user's sgontact list 172 woul d not Ilst the newl y added Resource node or
would ‘Tndicate it as "not available". FIG 6 shows a typical contact |ist

172a of an[oobbic EaeintiM (dliser Xuéé5)11$§362etefé Iﬁstaﬁ§Q§ﬁﬁg Eﬁguﬁom?@%td bat»s172
in FIGs. 4A or 4B al so shows the status of utilization and jo status of

each Resouf¥aPy#eddhedisting gmine{ ) ployidena cpmashlést 72 &lﬁﬁvmgd@a}tatﬁmef ditheus of

utilizatio R OpdC ode 1,15 |nd|ctedby
the 0 uomvllabBAEACMERIDICE RIS 5. 0E i ine dinfine BY fsing elifinf B8

wher eas t hhel:ﬁtmtthtsRelﬁosaoryOlB(Bbf BV Gl stefRe RIOUGCe TRt sithomidhtfodt RevdaN 98 dfob
identifi cab\gon nunber if it is processin job. In addition, the status

of eact? ReRYiveiemidla. A M dlent (user .16|1é62ao€ft@>l}$ thes @b, tosBbmi eAb request to

the grid computing system via the IM system 100,100a by selecting a Resource node or
group of Resource nodes from the contact list 172. In one embodiment, the listing engine
170 is installed when sign-on or registration to the IM system 100, 100a is successfully
completed.

20
[0031] In another embodiment, the listing engine 170 prompts an IM client (User) 161,
162, etc. that a new Resource node 151, 152, etc. is added to the IM system 100,100a
after a new sign-in or registration is made. An example of a dialogue prompt 174 from
the listing engine 170 is shown in FIG. 5. As shown in FIG. 5, an IM client (user)

25 161,162, etc. who is on-line can either choose to allow the new Resource node to be
added to one’s contact list or not. If the user’s choice is positive, data in the Repository
130 or Client Authorisation server 190 is updated, and the user’s contact list 172 would
indicate the newly added Resource node as “available” or “on-line™; if the user’s choice
is negative, data in the Repository 130 or Client Authorization server 190 is not updated;

30  the user’s contact list 172 would not list the newly added Resource node or would
indicate it as “not available™. FIG. 6 shows a typical contact list 172a of an IM client
(user) 161,162, etc.



when a Resource node is "available” or on-line, it is indicated by a green
smley icon; if a Resource node is not available or off-line, it is
indicated by a grey button. In addition, a 10 Resource node is al so
identified if it is a Resource broker. In another enbodi ment, a Resource
node is identified by its node nunbering_and broker |abel. [0033] In

anot her enbodi nent of the listing engine® the listing engine 170 includes a
brokering engine 171. The brokering engine 171 allows a Resource node 151,
152, etc. 15 for exanple a host node, to be additionally given brokering
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according to an enbodi nent of the present invention. As shown in FIG 7,
the 9 process 200 starts with step 210. From step 210, the process 200

progresses t Ste nIMcl | user etc.

sel ects a r S Iﬁgné%g"pﬁrrnégdl gg;%}ﬁh%g‘? engé‘fe él ine ?f'r(ﬁ H&i‘fdgéta i st
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and a sel ecte source no
client (user) 161, 162, etc. is allowed to be additionally given the brokering function.

When a group of Resource nodes is selected to execute a job, a predetermined Resource
node in the group of selected nodes acts as a supervisory broker. An advantage of the IM
20 system 100,100a according to the present invention is that a Resource node having
brokering function is able to broker a job it is handling or assigned to to other Resource
nodes, for example, when demand on its resources changes, resulting in it not meeting

the job specification.

25  {0034] In one embodiment of the present invention, a job specification includes an
executable application and defines the computing resources, the number of Resource
nodes required to execute a job, the input data file(s) and a job expiry time; the
computing resource definition includes the operating system, processor type, random
access memory (RAM), data storage capacity, and so on.

30
[0035] FIG. 7 shows a process 200 in submitting a job request to a group of Resource

nodes according to an embodiment of the present invention. As shown in FIG. 7, the



designated as a supervisory broker, splits the job request into smaller job
units according to the nunber of nodes specified in the job specification
and/ or nunber of selected Resource nodes. For exanple, when 10 Resource
nodes are selected to performa job 10 involving i mage rendering of 1000
frames, each selected Resource node would then render 100 frames of the
image. The job units are then brokered t anong the sel ected Resource
nodes for processing in step 250. FIG 8 shows an | M w ndow 252 of a
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sel ect ed Resource node. 25 rokering process 300
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list 30 172, 172a to process the job. In step 315, the IIMclient (user)

submi ts t hBejostce Bedpsshor \irecesging'in stap 2hhddifa. § shows ponidé, winblew s282ecf ed
Resource n receipt of the job r est., .lpn.step 320,  and
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transferring the result of a completed job. FIG. 9B shows a window 264 of the requestor
IM client (user) 161, 162, etc. acknowledging receipt of the completed job result from
the supervisory broker (i.e. gridnode3). Once the completed job result is received by the

20  requester IM client (user), the process 200 ends in step 290.

[0036] In another embodiment of the job submission process 200, a predetermined
Resource node from the group of selected Resource nodes acts as the supervisory broker,
instead of the first selected Resource node.
25
[0037] FIG. 10 shows a re-brokering process 300 of a job that is being processed
according to an embodiment of the present invention. As shown in FIG. 10, a job request
according to the present invention starts with step 305. In the next step 310, an IM client
(user) 161, 162, etc. selects a Resource node 151, 152, etc. from one’s IM contact list
30 172, 172a to process the job, In step 315, the IM client (user) submits the job request via
one’s IM window. In response, the selected Resource node acknowledges receipt of the

job request, in step 320, and proceeds to execute the job.



Resource node then has to check the conputing resources of all on-line
Resource nodes that neet the job specification and to broker the job out
to anot her Resource node in step 330. 10 [0039] If a new Resource node is
found to neet the job specification, the new Resource node is del egated,
in step 335, to take over the job. In step 340, the sel ected Resource node
then transfers the job specification to 10he del egat ed Resource node. In
step 345, the delegated resource node acknow edges recei pt of the job
specification and proceeds to execute the job. Once the job is conpleted

by the del esQut C ode, .the re t l et e
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step 360, t alesh%emsmﬁ@%@n uito heelrerithe jgbig Hrgmxo&lemeﬁowernqdeén step
resources ggpthe selected node to 25 be available again. If the user is not
willing to wait, the user cancels the job request, in step 365, and
proceeds to end the j ob process 300 in step 390. If the user is willing to
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transfer engine. Wth the file transfer en an IMclient (user) 161,
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corrpleted b.r er en to a storage unit
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t he requestélégated node, in step 355, and relays the completed job result to the requestor IM
client (user) 161, 162, etc.. Once, the requestor IM client (user) 161, 162, etc.
acknowledges receipt of the completed job, the job request process 300 then ends in step

20 390,

[0040] If another Resource node 151, 152, etc. cannot be found, the selected Resource
node sends an IM message to the requestor IM client (user) 161, 162, efc., in step 360,
and enquire whether the user is willing to wait for the resources of the selected node to
25  be available again. If the user is not willing to wait, the user cancels the job request, in
step 365, and proceeds to end the job process 300 in step 390. If the user is willing to
wait, the job request is kept pending, in step 370, for the owner’s job to be completed at
the selected Resource node. Upon complete execution of the job request by the selected
Resource node, in step 375, the job completed result is sent back to the requestor IM

30 client (user) 161, 162, etc. before the process 300 ends in step 390,



IMclient (user) 161, 162, etc. when the user next logs in the | Msystem
100, 100a. In addition, the file transfer engine allows IMclients (users)
161, 162, etc. to send IM nessages and job requests to Resource nodes
(151, 152, etc.) which are off-line and yet 10 allow the off-line Resource
nodes to receive nessages/job requests en the conmputing machines are
re-started. If an IMclient (user) 161, 162, etc. specifies a job expiry
time in a_job specification and the job request is not processed within
the job ex %) dn fee profess pt sufernidhing adab sppaficatingr fromethg reauesiondd thant 152,
etc. sends I Q LLY: S [ r. 61,
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Resource node 151, 152, etc. is selected to execute a job, a job request is stored in a

queue by file transfer engine.

20  {0042] Another advantage of the present invention is that the IM system 100,100a of the
present invention allows IM clients (users) 161, 162, etc. to view the grid computing
resources anywhere and anytime so long as connectivity to the IM system is available. In
addition, job requests can be sent and completed job results received anywhere and
anytime at the convenience of an IM client (user). Even when the listing engine 170 is

25 not installed at a workstation, an IM client (user) 161, 162, etc. can still manually add a
Resource node 151, 152, ete, into one’s contact list 172, 172a and send a job request to

each manually selected Resource node 151, 152, ete.

[0043] While specific embodiments have been described and illustrated, it is understood
30 that many changes, modifications, variations and combinations thereof could be made to

the present invention without departing from the scope of the invention.



engi ne provides a contact list of on-line resource nodes; wherein a job
request is operable to be submtted by selecting a resource node or 10 a
group of resource nodes fromthe contact list. 2. A nmethod according to
claim1l1, wherein the contact |ist conprises: node status; node resource
utilization; and 15 job status of each qf, said plurality of resource nodes.
3. A nethod according to claim 2, wherei’? the node stat us conpri ses an
icon, which_is also colour coded. 20 4. A nethod according to any one of
t he precedﬁﬁéﬁgﬂ§ins, wherein the listing engine further conprises a
brokering engine. 5. A nethod according to claim4, wherein each of the
plurality of resource node is operable to broker and delegate a job to
anot her redour ceA netdedtdfaktweking apliralitya¥ cop@otifg elbirodinodes aAd Aphielity
according t an15, wherein the job specification conprises an

execut abl e Ogﬁﬁ clentsi(Brradn ageid;using Ingag Messegipedhemethod campiiier  of

resourcg nodes B &HGE Whéh dRe j[algpaéild} BRY oﬁgé]ﬁoéeis 'aﬁ<§ gachad?‘i!h@m%q%ﬂﬁ y

time. 30 7. A method according alm o, ereln e conput 1 ng ‘reésources
conpri ses tHenis kuserspér ant Insgnsyesegingfdy sssar and/pe, random access nmenory

(RAM and data storage .capacity., 8. .hod accordjng tpo any anpe of the
precedi ng cl ai mir,ls%bﬁgg aflist Trlgﬂyer‘&ﬁ’ﬁ@%mbem u%ﬁ%‘ﬁf”f“tnégsupg ﬂ}i‘té@l&‘?ggr oup

of resour cenpingpfoviddi® doffict BHWESh-1ind r&iBluick nb@t® a nunber of job units
according to the nunber of selected nodes or thée nunmber of nodes specified

in the job spedilferameijenreqoest is apetabirtodecubaitag byoscldctingra 8ssowtre nedaora
pr edet e m ne e ce node L.n the 0 se|l ect group of nodes acts as a
Gom 1 gg(r) gfor%%ource qu &s frp%ttﬂ? ﬁ%“]'f% 1s{,

supervi sory er Tor’s equest into job wunits. 10. A
met hod according to claim8 or 9, wherein a predeterm ned resource node in

2. A method according to claim 1, wherein the contact list comprises:
node status;
node resource utilization; and

15 job status of each of said plurality of resource nodes.

3. A method according to claim 2, wherein the node status comprises an icon, which

is also colour coded.

20 4. A method according to any one of the preceding claims, wherein the listing

engine further comprises a brokering engine.

5. A method according to claim 4, wherein each of the plurality of resource node is
operable to broker and delegate a job to another resource node that meets a job

25  specification.

6. A method according to claim 5, wherein the job specification comprises an
executable application and defines computing resources, a number of resource nodes to
execute the job, input data file(s) and a job expiry time.

30

7. A method according to claim 6, wherein the computing resources comprises



the sel ect group of nodes act as a supervisory broker for consolidating the
conpleted job 15 result fromeach of the job units; sending an | M nessage
to the requestor IMclient (user) informng it of job conpletion; and
transferring the consolidated job result to the requestor IMclient

(user). 11. A nethod according to any on% of clainms 6-10, wherein the input
file(s) of the 20 job specification or %’0ob result is transferred via a
file transfer engine. 12. A nmethod according to claim1l, wherein an I M
nessage, | dbe epseding yseme rasesspotyperrendam ageossmamotyy(RAM) fird date stareker
engine to &% e list if the relevant resource node or IM client (user)
is off-line,“and the file transfer engine re-sends the I M nessage, job 25
specification or job result fromthe queue list to the respective resource
node or | Mclient user) when the coqputing machi ne at the resource node
is re-startfed o mstofpeerdmgito apy ees 9f the preceding claims, ovherin p jobsiequeshis 13. A

nmet hod acc I i.0ng: &l ai fuet.her comprising 30
regi st e?i ngﬁ@g@%dgﬁ’a?ﬂé&%‘?ﬁuﬁgﬁr%:é}%a%rlfogggl}ﬁ%@%% esf lgﬁﬁltégtgﬁ Ibufnr?eﬁgf
plurality @gébitsaceading to (hesmursher wi tdle@edhodenor tethvdibies af hodes SRR, in 14

14. A et h?lge.agcor d'cgi? to claim13, wherein the client authorization server
is operabl"¥} SP?%‘Jii '8P each IMclient (user) with different access
control levels and rights. 15. A grid conputing system using |nstant
Messaging (IM, said systemconprising: 5 a plurality of Resource nodes and
a plurali tg- of methodaterdingeo slpim Syivbereima preddtdintihedresourasasde inehiari nal is
operable to.,run a listi.n ngi ne for. displaying.node status, node

utili zé‘?i oﬁ?lccgrg&mipo @pﬁgﬁés a%’é’@ﬁ“’iﬂ”k’ eb¥qg§ ftipg therjob reaugstinie Jakdes in
a contact lhd; and an instant Message (IM is operable to be sent by the
IMclient (user) by selecting a resource node or a group of resource nodes
fromthe 10 contact list. 16. A systemaccording to claim 15, wherein the

i sting engine Go i.ses a.brokerin ngine. 15 17. A system according to
cl ai m 14, ; er efAnfﬁgtia*Sﬁ_38‘%01“{11%?%?‘6}’%&0{ 3?’ %herle@swpégezm)ta TESPECORMABl e to
br oke ][ _an Sl_théeslekgt?gxeupof AGids AcBRQL NBErvVIBEOBORE: 0P BénsbhddtindREL SorfpleRA job
speci fication,
P 16 result from each of the job units; sending an IM message to the requestor IM client (user)
informing it of job completion; and transferring the consolidated job result to the

requestor IM client (user).

11. A method according to any one of claims 6-10, wherein the input file(s) of the

20  job specification or job result is transferred via a file transfer engine.

12. A method according to claim 11, wherein an IM message, job specification or job
result is sent by the file transfer engine to a queue list if the relevant resource node or IM
client (user) is off-line, and the file transfer engine re-sends the IM message, job

25  specification or job result from the queue list to the respective resource node or IM client
(user) when the computing machine at the resource node is re-started or the IM client

(user) next logs-in to the IM system,

13. A method according to any one of the preceding claims, further comprising
30  registering each of the plurality of resource nodes and each of the plurality of IM clients

(users) with a client authorisation server.



18. A systemaccording to claim 17, wherein the job specification conprises
an 20 executabl e application and defines conputing resources, a nunber of
resource nodes to execute the job, input data file(s) and a job expiry
time. 19. A systemaccording to any one of clains 15-18, wherein a job
request is submtted to a select group of resource nodes, the job request
is split into a nunber of 25 job unitsléCcording to the nunber of selected
nodes or the number of nodes specified in the job specification. 20. A
systen1accdﬂding\ﬂ@ﬂ@ﬁéFWﬁig%tQNEMBﬂﬁ,ahgrédb@ebmﬁﬁw@Oﬁaﬁbmmcewnbde in the
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according to claim19 or 20, wherein a predeterm ned resource node in the
sel ect gr OLi% of nod(gs act as a supervi sorg br oker operable for .
consol i dati'Ag t He&¢ BEABPWINEFYPieR vsing instant Messeging (BYD).tspid syspmpempeisingor

sendi nggan | M t r oAl r). lnformng it of
j ob corr%l eti on?r% n %rﬁt%egﬁgféﬁ%ﬁghgﬁgh%@%r?gm Lgtééﬁgéh?% result to the
requestor | M cl ivéwrteiq as Bvl)clieB2(usek) eymiraiisapembtt togui @ Hstlye @ipgneofor | ai ms

g e IR e R
connect ed R@soukét Kotles fh SYGHETIRE 404 h ﬂﬂtaﬁl’t)l\/féks?aﬁg}(%) is}’(‘f}ﬂ@{aﬁle% %E%ght% the

plurality of IMclients (users) registers w clTent authorisation
server bef gredMali¢mifusaddesslecting heesgnicd nodoamaigionp of ysdene nddesFdom Mesyst em
accordi1 g to tg"%i 23, wherein the client authorization server is operable
to all ow eSCH**MSel i ent (user) to register with different access control

| evel s and rights. 25. A conmputer program stored on a conputer readable
medi um for |aunching an 20 Instant Messaging (IM programfor a grid
conput i ng het worksysEai afcerstigaitostlaipr by méwereln thegrstisg puginacorepiisss rdroleningngi ne
oper abl e %ﬁé}ng client authorisation engine; and

15 17. A system according to claim 14, wherein each of the plurality of resource nodes
is operable to broker and delegate a job to another resource node that meets a job

specification,

18. A system according to claim 17, wherein the job specification comprises an
20  executable application and defines computing resources, a number of resource nodes to

execute the job, input data file(s) and a job expiry time.

19. A system according to any one of claims 15-18, wherein a job request is
submitted to a select group of resource nodes, the job request is split into a number of
25  job units according to the number of selected nodes or the number of nodes specified in

the job specification.

20. A system according to claim 19, wherein a predetermined resource node in the
select group of nodes also acts as a supervisory broker which is operable for splitting the

30  job request into job units,



a contact listing engine, which conprises a brokering engine. Gid
Conmputing Using Instant Messaging ABSTRACT The present invention

provi des a system (100, 100a) for sharing conputer resources in a grid
network using Instant Messaging (IM. A contact listing engine (170) also
i ncludes a brokering engine (171); this gllows a job to be submtted to a
group of resource nodes (151,152, etc) del ected froma contact |ist (172,
172a) generated by the contact |isting engine (170). By creating a job
speci fi cat i“dn, Whkmiagcorbng to ¢lairbE? o0, vdesin 8 preseeminediresoujosmods ione  of

t he parane ' ' to b it Late a number of job
it A ot ed BoubSP nbdes PR £ BiEndbey Brokl onerdii os RoRidRE sl oo ce
nodes act s casipleteiips tasiuki drom sateoTey jobpinité;tfongnling dndM mesRARS R thdat i ng t he
results of each cgnpleted job units, and sending the consolidated job
result to F?%‘e?t@bﬁ\éﬂlﬁ‘?t (Mer-infeming §9éjob qemmlctiongand for dpnsferiingrike enbodi ment

cmbodi ront UL e he R EH S RIS TRE. et "o a1 ar e | M net wor k
the I Msystem (100a) further includes a client authorisation server (190).
FIG 7 for 2BY bl iACsayts{e?nnéccording to any one of claims 15-21, further comprising a client

authorisation server to which the plurality of Resource nodes and the plurality of IM

clients (users) are connected to.

10
23. A system according to claim 22, wherein each of the plurality of IM clients
(users) registers with the client authorisation server before having access to the grid

computing system.

15 24. A system according to claim 23, wherein the client authorization server is
operable to allow each IM client (user) to register with different access control levels and

rights.

25. A computer program stored on a computer readable medium for launching an
20  Instant Messaging (IM) program for a grid computing network, said computer program
comprising:
a registration engine operable with a client authorisation engine; and

a contact listing engine, which comprises a brokering engine.



