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 manner. 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 GeiddComputing tbing IngtantMessdading at i 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. The.] ecification is then sent to a
Resource Broker 32 engine in thgéﬂﬁga\?i%g&woﬁbde 30 for the job to be
submtted by a Job Submtter 34 engine to a suitable Resource Node 20, 30.
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Job Submitter 34 and Job Monitor 36 engi nes resi pervisory Node
30. The usiera gril netwerkafsingenstantaMeasseging € TIMET). he/ she is using a conputer 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 Bdkbiduh§e nmeans 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

has fajl of exampl e, if.one of the node conpectivity is tenporatily
nrrect Dl HpoA K s AERoRy A EniogAln) RERIFLRCHA sl e SR ) op
i's deened 4 activdrle of adohffiliters$n [208SbuRa dnASécdRdinAes SAined Acckdding Sesiedn i s a
client-server system The |Mserver tracks the presence information of IM
clients tHatwerk is ypeallydope gba usenlssvarksietion ithgrivia a gommand line- or web-based

interface. FIG. 1 shows a conventional grid computing system 10 having 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 ih 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.



'~ The M systemthus |links these IMclients together and allows the I M
clients to comunicate with one another. FIG 2 depicts typical IMdients
51, 52, 53 connected to an IM Server 50. The IM Server 50 is connected to
a Directory/Aut hentication Server 60. The Directory/Authentication Server
60 runs a Roster engine 62. The Roster engine 5 62 nanages transacti ons and
associ ated roster subscription details @ the IMclients connected to the
| M Server 50. The roster subscription details of the IMclients are stored

in a ReposThelM Gsterhothue Nikp| theseaBMSEliuis kdpeftefs and, alldvs (i B @intd o
connects up with the IM Server 50 and notifies the M Server 50 that it is
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. 31 )
gat eway 70006t JiRgHbEh&oF [V SHlicat i 330, (the dMherwsar 39 cwowd osend ethe ( pregence
servers 80information of IM Client 51 to IM Client 52 only.

[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.



3 [0007] It can thus be seen that there exists a need for a new system for

“/inplenmenting gri d conputing subm ssion, nonitoring and scheduling using

' Instant Messaging in a manner that can mnimse if not overcone the
“limtations of conventional grid conputing systens. 5 Summary [0008] In
one enbodi nent of the present invention, a nethod of networking a plurality
of conputing resource nodes and a pl uraBity of IMclients (users) in a grid
using Instant 10 Messaging is provided. The nmethod conprises: connecting
each of t hi9O}lukt#en thusdie seendbairtherermxiitsa andl achnof system gbumaplemyntafg | M
clients (u .an_l.nstant Messagi n I server: . and installing a
listing en I?‘!\?‘lnh&é% ﬁuqnﬁls%?rf’e'ﬁ?mfﬂggr %dt éﬁhr%lﬂﬁ}g usig, Ipsfapt h?[ﬁ%saglpg égiang
engi ne promanies that @ah a@inihiset Mo vetddte! BROUMIALIRIRT: cfiRhGral Seridb
request is operable to be submtted by selecting a resource node or a
group of re4RRIEE KBS from 15 the contact list. In one enbodinent, the
contactg | i sting conprises: node status; node resource utilization; and job
status of each of said plurality of resource nodes. [0009] In another
enbodi ment of the present invention, Sangdrgd conputing systemusing |nstant

Messaging is provided. The system conprises: a plurality of Resource nodes
and 20 a plurality of IMclients (users); wherein an IMclient (user)

t er ni nal !@omefna&{e%éﬁl?bggxﬁéht%f'thé %e@&t?ﬁ\%igp@,fagﬁqe%:og @g%ﬁi@g@%%g%ﬁaﬁ
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node utilization, an stat us eac h ource
nodes i n aofccomimuting résetirce amodessand apluzaiity bEBdagients (Mers)Sn apgidalding Instanbe
sent Db tﬂ@g' M client .s&r%n_ by Sﬁ'<§Cti ng a resour.ce node or a_group of
resource Saeing 1§ prekided o e, tpethod; comprsqsy seppjecting saeh ofpbeinhualty ehe
i sting engidifcd Hoddd e, ' Ung; i ' st is
submtted to a group scellcegg?gglﬁ%rs%%rég%ﬂFEEW}%?%S‘%S);O%QIS@ %E)er?(ge
resour ce ndW¥e servernand instpllinga Heting engine incpelr IMstient (nsaiptefrainab pichtthatrihe t he
j ob requesy to the nunpber .o .rejs'(ﬁgrce nodes

ts. into a job unit cordin f
sel ect ed OES%tnﬁeen_ﬁW5+w %ﬁ%ﬁ?C?ﬁ@HOE?P'ﬁn? FOWSE 8PHGSe RPN 2 FRICIHERAY i sory
node then &RRHN todka RBmiRR] KPR @R resource node or a group of resource nodes from
15 the contact list. In one embodiment, the contact listing comprises: 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



,j"ob result fromeach of the job units; for sending an | M nessage to the

“‘requestor IM4 client (user) infornming it of job conpletion; and for

/transferring the consolidated job result to the requestor IMclient

“ (user). [0011] In another enbodinent of the system it further conprises a
client authorisation 5 server. The client authorisation server allows
registration of IMclients before havingd access to the grid conputing
system this server further allows registration of IMclients wth

di fferent elieanéqyserhirfombing étef pbacnpletidt; and[foP idhsfemingethe @Badolidated job
enbodi ment _of..the present inventio a conputer programstored 10 on a
conput er réegﬁléﬁ)cf@er’fﬁ(ﬂieﬁtﬂﬂMrNF%H ‘ng an I nstant Messaging (1M program
for a grid computing network is provided. The conputer program conpri ses:
a registration engine operable with a client authorisation engine; and a
cont act | i B01Hglrearyithes emttoidizhent of ther systesn, dt firthlee comprises gi atient difhdisatién

Descriptio W ngs.[0N013] This inventian w.l| be descri bed.by way
of non% i mpﬁr?ﬁgﬁg%%mlﬂg%n% 1§ erp?@%"%%fegilmgﬂ? iogr{,k’I fihignts f’%‘rpéer g’ﬁ‘@ to
the acconpayisig tHe gl Remputink s%meﬁﬂ :thid QedvBPfitHheF hifows rebistaidrR bS8 31iBd1S O
art grid conputing system [0015] FIG 2 illustrates a prior art Instant
Messagi ng ¥t tﬁlﬁf@é’iﬁlﬂcéeﬁs%nt[@@%ds gad@ights.i | | ustrates a prior art |nstant
Messagi ng system hosted an internet gateway; [0017] FIG 4A illustrates an
I nstant Messagi ng system according to one enbodi nent of the present

trates ano | nstant Messagi ng system accordi ng

i nvention; F 4B il lys t her s
to anot herrooi#ogﬂywﬁﬁ CRe lﬁeégéﬂﬁleim%m Inygationg ajcompyier pregram stored

i || ust 4@t esn @ cBinpuRS WdBNE mdaRlin Fog éﬂﬁ‘rgéﬂ{ RirH0 by o
one enbodi nent g% t he I nstant I\/bssag?ﬂ}lg stgfrggag?gféﬁégﬁg%e e tp%%ﬁ?{]%n; 5
[0019] FI @eri¢ cpmpugng actworls i providtst. The tcompater girogramocoanishera sopisaiioent of
the Inst anéngine operable with a client authorisation engine; and a contact listing engine, which

comprises a brokering engine.

16
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;



Messagi ng system of the present invention; 5 [0020] FIG 7 illustrates a
/process of submitting a job request according to another enbodinment to the
/ Instant Messagi ng system of the present invention; [0021] FIG 8
“illustrates a screen shot of job nmonitoring according to another
enbodi ment of the present invention; 10 [0022] FIG 9A illustrates another
screen shot of job nonitoring accordingsto anot her 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] FI i : i f job . with i it i 1
osou co niogtl FIGUETRkERs 3 BRARERS dofind'ty Sibitr emtBpisitnt of ¢ fibanho °
present | niessdghmy sySletreoflthelpReat invehiioy 20 [ 0024] Systems and met hods f or

i npl ementing Instant Messaging (IM in a virtual environnment are
described. In the follow ng description, details are provided to describe

specifig a I nat: I t n.|Msystem Jt shall be_ apparent
to one 6s;ki Fuldé@ I:lfﬂ;'f ;7‘%&%%{@%%%% ,8f g:%béﬁl [&tﬂl%aij @erﬁglilegL a?Fé’{/‘%B% t%raggﬁﬂgged
wi t hout soembodimehe®ehe bistint Messagingeysemloftthepdsinidventiany; not be descri bed
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
conmput i ng agc | t ggetele] o] . .l nyenti The
IM 30 syspgrrznﬂ?gtg} hgs ggl%hla%gtgnt&%ssagi ﬁgr}fﬂf V\){no}slg‘?r\lllg edﬁ(gghngnyo oy

Aut hent i caembediment/efithd p@sovmmentied to the | M server 110; a Repository 130
connecy d to the Authentication server 120; and Resource nodes (I M
cIientsqa 151, 152, 153, etc. and IMclients (user) 161, 162, 6 etc.
connect ed f0024]1hEIG:. M & §1Ysfat HVehd i i

i ncl udes atooch])s,ter 140, mﬁi%h%ggﬁfg‘?ﬁs alqtrﬁfﬁgﬁl?né@t?rn% edrc\g%ﬁggé t%ﬁﬁ%ther
clients') embodiment pethespresent dneenfion;sansk E1G pPBalissttatest hactebh skotvef a §dH. | n

157, “15o, SrmeBl stk SRR g o WepueSeat veigpmnd )

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,



5 subscription wth each other. Each Resource node (IMclient) 151, 152,
/153, etc. is connected to the I Msystem 100 via a background service
" process and does not require human intervention or a user termnal; the

~" background service process connects a Resource node (IMclient) to the IM

system 100 each time the conputing nmachine is started. 10 [0026] FIG 4B
shows another architecture of an Instan® Messenger (I M system 100a
according to anot her enbodi nent of the present invention. The I M system
100a is di:tbf emaatted tothet M spmr/ild)msAes]Imdi ireRIG.144, ihe RdpatitdrirdndRedsur ce

nodes (1M 5 152, etc. are a d|t|on Iy connected tg a
~dient (Aut ?t?rnlta r 8% #é&f’v@ﬂmf&d & Rgsquaee Rasleg? Mlﬁhégtsﬁcﬁﬂ’ééM elisptsa (wersy)
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cl uster oéormeawtcsthb fIM Spter 100 vid A Bh&k gPAINASErvitH procdsS aRAAETRAdLFRRL -
each of the servers in the cluster has its own repository. In another

embodi ment hgnan ftevEntigns pem wéﬂiietertmn@ysfbe nhackground Geeyides ptogsisechnpactarn

161162, oRpotpknod® MR oY TRLBNE 10 e fCaRe s stimhiGomathES i o | <

al | owed tostatdadrit j obs to one or nore Resource nodes 151, 152, 153, etc..
In I Msystem 100a, each IMclient (user) 161, 162, etc. is requi red to
regi st vviththe | M system 100a; the registration data are stored inthe

cient b5 BRg. i v Iaiﬁf
connect ed l:oher]evmﬁ% h@nF goﬁg)rt\%e?%é?}h%%%%d m::n?ns ?ﬁﬁgdpg%f gyg&e?%g |on
server 190acaddiing tmahbdthenkmbosdingmnt lofl the lpreseht {nveation. 1k, IM6%rsteﬁi qooa Qs
regi ster V\ékﬁg frhOI Ee of . a nggggr of access control |evels g]{ht s when
usi ng t he FIVEEPLTAm hopLevioys cavedimsnt 160 in thaithe Resppreq pades (Mel@m@ She 7
nunber of 10dqg3 Aeth Okke rRAANRRAAIL ty est.
In yet anothér enbod |ement ﬁ?rygg%egq?eng\%g %Ezlat?gn%&rtéﬁ gévgﬁs'}?or egw t he
Reposi t5or yRaseorcemodes fonm a grld computing system as a subnet of a large IM network. In the
IM system 100,100a, the Resource 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



Aut hori sation server 190. 5 [0029] In one enbodi nent of registering with
the | Msystem 100a, registration is carried out via on-line registration.

I n anot her enbodi nent, registration is carried out via email. If a

regi stration process is unsuccessful, an IMclient (user) would not have
access to the |IMsystem 100a and, therefore, would not be able to submt a
job request to the grid conputing systém associated with the | M system
100a. 10 [0030] Each IMclient (user) 161,162, etc. installs listing engine
170 i nt o omahber of moger &job reqmst myibngemrtgianehelszﬁb mﬁa)jtobde@leat topetambther st

172 showi n st at us. of avai | bI e or, ac e Resour es 151,
152, etc. ‘%ﬂ% ment, gxeyy ﬁB ‘?Y‘??rﬁi@at‘f‘fg 3 WgStPdeQtt B?ﬁlmﬁh lgﬁ Fggt?le tory
130 of | M ausbasatHRGeRer 19 C i ent Authorisation server 190 of 15 | M system

100a. An IMclient (user) 161,162, etc. is then able to submt a job
request to the grid conputing system via the I'M system 100, 100a by
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on-line can either choose to all ow the new Resource node to be added to
one's Wontact list or not. If the user's choice is positive, data in the
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156 IM system 100a. An IM chent (user) 161 162,' etc. is then able to submit a job 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.



8 [0032]. The contact list 172 in FIGs. 4A or 4B al so shows the status of
utilization and job status of each Resource node 151, 152, etc. in the I M
system 100, 100a. The status of wutilization of each avail abl e Resource
node 151, 152, etc. is indicated by the CPU usage, 5 RAM size and avail abl e
data storage or disc capacity, whereas the status of a job at each

Resource node is indicated by a job idef8tification nunber if it is
processing a job. In addition, the status of each Resource node 151, 152,
etc. is colour coded. For exanple, when a Resource node is "avail able" or

on-line, it is .j.ndicate a en smjey icon; if a ResqQurce node . is not
avai | abl e [h?nif#hel SopEct &ﬁtqh n ﬁiﬁ% _?f‘.{ﬁ/aléowthﬁﬁtﬁ o Pﬂﬁ%ﬁﬁ'ﬁptap b a 10
Resource neggs b ethTesb@eBtdofit 991 ] iSZ,te%d.% %BeFﬁﬁ%g&&ﬁ 00160a. TR s?a[%@st@gr

red by itS node nu d broker

embodi nent, a Resource node is identi ering an
| abel . [ 0088ization effesch evaikablzokiesverve nofle 1Ak 152s¢tenig imtigitetbby thedCRU ssdgag

engi ne 170, i pel.udes, a ..brokering engine 171.. The brokering epgine 17

a1 Tows 5. ARASEHAE TR Gaided oRlousittol f AiS: dubiciny. "elan 00 Sl S0 odf be
addi t i onalResoice §iddeiPklidapd by AGbb Qderitificaic MihBér FBNRSrodRsihp@ joBSRHS Ce
broker in the prior art grl d network. In another enbodi nment, each IM
client (uswiditiongthe siaps okeeash Resoutce madel 160 18, atgdistdodena| dogedyiFor xarhple,

br okeri ng ct i n.a.qr of Resour.ce .nades.i s sel ected t.o execute
o Don ! a0 WhBCE Returce MR 18- i b SERREER POHTRLbY aafediaifonatul 10 ¢
as a superyRewiceiodl & not AvaiRBLEGH FBEnEfit is idid MLy & ey intdh.dn bddidion, a
according to the present invention is that a Resource node having

br okeriong Resquice diode ds alsp ddendifiedoik d¥ isaa ReBoyree brokaw e anathen embedimgab® to t o
ot her Res ; I , 0 resour ces changes,
resul ti ngollwélsglﬁrtceﬁgggrﬁrég{rﬁ{ﬁgeg)b? % %%ggwg%ggﬁ%%%rgﬁr létgel'[ 0034] In one

enbodi ment of the present invention, a job specification includes an

execut abl e _appljcation and defines the conputing resources, the nunber of
Resour ce m&‘%@sfnr%wmer &gbodinasrg afthe disfing engine the disting) gpging 178 185ludss a | ob
expiry tingokd 2T till ETRN %g pgkat ng
system progesrshi(;gretftéype, 1r gﬁ%%ﬁﬁﬁ&gﬁ% S’g@’ﬁ%%ﬂ}&?ﬁi ,&gg§38&§%?égg§’c%§éci ty,
and soal5on. fogex4nyle 2]hok ade rtoshecaklitionallp gbsa b2dkering fendbivntih arsgmiarj mimneequest

to a group of Resource . . . .
9 Pas tﬁle Tésource broker in the prior art grid network. In another embodiment, each IM

L€

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



nodes according to an enbodi ment of the present invention. As shown in FIG
7, the 9 process 200 starts with step 210. From step 210, the process 200
progresses to step 220. In step 220, an IMclient (user) 161, 162, etc.
sel ects a group of Resource nodes 151,152, etc. fromone's |IMcontact |ist
172, 172a. In the next step 230, the user submts one's job request via
one's | Mw ndow, for exanple, by attachi®rg the job specification, and 5
submitting it to the group of sel ected Resource nodes for execution. In
step 240, prheess @POutarts fwithedtepe? Bl FRematapc2] On debgaocess 200/ pbgtdssesjtosteped0est

and a sel ect ed sour.ce ..nod i.gnated as a superyisory broker, lits
the job rglaltfie?[ ' n%hgrf‘é‘@te&éﬁrbggﬁr}l%gset&c%%l"@iarﬁjogﬂ ?)fyl%weu’r%ﬁﬁﬁ I ]éfl’lﬁgdes
speci fied dw fhdif ohed IMPQMmkAct Gati7on1 ARdEPihe HeRES, B0, #RIR6 KBmiSeaeY[ae

nodes. For exanpl e, when 10 Resource nodes are selected to performa job 10
i nvol vi ng tedurse viepde’si IV winda@pdorf exanesle, buaittashihg the jotRepavificationoam woul d

then rend f. s of the i .oJhe job uni.ts are.then bro out
anong the Sgl%fnélgggd E %(Er?gl%eo%rrogg oﬁosggeg%g()]}es&@g 08, o gregytign. E%C’f.%)epé@: %ge shows
an | M wi ndgeug dPsédéctédl RepureirRdeRRESVES the)OBl gt lah@ b REIbEBE Rieborded Adde,
execution. Wien the job is conpleted, the supervisory broker consolidates

al| the coigsiengied a5 aisupgivisarytbygkernenlitathe jele reguest o smallermipb anissiageordingsul t

in step 26Q, s . e 61l.. 162 _etc. that issue t he
Fobe Pl B itnel SrdetSfeciah i WR°[ob, 38iichBiL a6 plydBlr pf SY8dea

gr i dnode3)Resoumesiodes.i Fug dxamplegsileh 1f Rascbesephalesdrd Sddectdd f6 p&Borahaysh a

w ndow 264, of t{he, requestor Iglécl lent (user) 161, 162, etc. acknow edgi ng

recei pt© of MVAWING paes epdsTaIg pled00Q framey eacheselaglsdr Resonrop mdskweuldi then

gri dnode3) cRot ' d £ | ster
I ol ent Thiar 0 G TRhE ko) The 5 ks drf SRR BY it 0 sHEALP
enbodi ment Resoutdeenqdeb feu lprocsssingn ipsteped3). AAC, Kshpvedai vhiwisdbw RS2 ceft g€

e e B 3 R LA BSeRa e oo b
nccor di ng T anert Mok AKRASSIARR AL B Bl 0t ol RpclieRRe R e o 4
j ob r efueseompleicdjeh ragult.ontskep 0e back to the dM clomt GusantIH1nil 62y es¢. dhat3Sded | n
the next Sttl'lgrjog).llgl’G.ad}\ lsl%vgsl zime ﬂ{/l window 262 of the sﬁpervisory broker (i.e. gridnode3)

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.



(user) 161, 162, etc. selects a Resource node 151, 152, etc. fromone's I M
contact list 30 172, 172a to process the job. In step 315, the IMclient
(user) submits the job request via one's IMw ndow. In response, the

sel ect ed Resource node acknow edges receipt of the job request, in step
320, and proceeds to execute the job. 10 [0038] In one enbodi ment of the
present | M system 100, 100a, an owner ol0a Resource node 151, 152, etc. is
given priority over other IMclients (users) 161, 162, etc. according to
owners' policy. As a result, a job running at a Resource node can be
interrupted by jts 5 owner's job request; this is shown in step.325. The
br oker i ﬁg iopRal o %lme%hodelﬁ@l@éﬂg%mééentMweebl%dgoamwws of 8 ReABERE t he
computing 444Rq4f Ces, 9%:. B dive prldrie o RGN GRI Q%ﬁus& A61TFEY efchfechRfin
specification and to broKer the Jjob out to another Resource node in s%ep
330. 10 [ 0o3%nery palioevARessult,cejobodming af @ Rasburee modetcat beintarbupted by its

speci fication,, t.he new Resource node is_de|egated, in,st 335, to . take
over 1 o] GBS O8 FpeRaEnS FRovBIE e dhe Lht Pobe i tian Bl ¢ stiged he
j ob speci fR&@ltRMOUL thdhehadqb eaGkate RemBHitEreltdles dﬁlﬁ(})@ﬁn@ﬂésou}&enodes

del egat ed resource node acknow edges receipt of the job specification and
proceeds tthat mgeidhe btspecifiotsion@nddo brokef s jpb ouiopnethedR ésputdemode iregien ed
Resource e, the result of 15 job conpleted is transferred back to the
sel ected Resource node in step 350. In turn, the selected Resource node
acknow edges recei pt of the conpleted job result fromthe del egated node,
in steP 355, and rel aés the conpleted job result to the requestor IM

cl i ent1q usi@pP3ol 16 neyp Resaairee nodgrig Eoundtie meey thesipb specifiestiparthe pewdiesoureq |

162, etc. d S. r [ f4h | et j.Qb, At

process 30%@#%%%1@% sﬁi Wsﬁ%ﬁ%ﬁ,ég t@‘éeogve%ggg{ﬂ% ?r? S!aeﬁ%'t4 Rﬁ%&%@ﬁ?%ﬁ%@% 151,

152, etc. maRrthén randfay sk jobRpecfidationh adl tHieddepatd Rd3oaee a6dwl$n siep BUS ssage
stor_ IMclient (user) 161, 162, etc.,, in step 360, and enquire

wh et Egr Ky ﬂéﬁi@&d TESOWFS PPERYy a%@m%ﬂge#» &rceint of the inbr wesifisptiomandsnogeads do node
cancel st neeres BEIRITHRe fiiob pEdifbich ByiRE adleatd Redsrcblote MOESHESE oo
300 i n15t ejpb3vfhpldtéd isteansfeeredibackiid thersgletied Resodrce hode inabepr F)u &s turh sthk e pt
pending, | snelescg‘.eec{3 R?ézcg)lircg %E)dé ggkﬁ)owg gleg Ijegetip'} (())f 19dele chnrrlrl))le?édejdoba}'esult from the
delegated 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, etc., 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.



t he sel ected Resource node. Upon conpl ete execution of the job request by
the selected Resource node, in step 375, the job conpleted result is sent
back to the requestor IM 30 client (user) 161, 162, etc. before the
process 300 ends in step 390. 11 [0041] In the process of submtting a job
specification fromthe requestor IMclient (user) or transferring a

compl eted job result to the requester IMclient (user), input or output
data are being transferred by a conventional IMfile transfer engine. Wth
the file [0041hdhethe gqmgtase of asubmiftiog iacjub stts'fﬁc)ltidrﬁ frond @R, regtiestorvid dlisnt
off-line, for, ex le,.at the end .5 of k day,, t 0 et d. ob result
"5 sent by U8 oF RRES Eirighen ermaliisb ot SrbF st I GREDLRETCIP o " he
| M server ohl;?xt datacar€ BBIRG ARG el el bﬁr%sdéh‘i/eﬂtﬁmhlm € Hhnsf& dnl ﬁlermetﬁé gle | M
client (user) 161, 162, etc. when the user next logs in the I Msystem 100,
100a. In tsmxafer mgme,taméM ph@tt(mn)sl‘@s I%thevhal ib offsline)Mfariexampls, gtibeend 161,
162, etc. send nessage ob [ St sour.ce no

155 ot 1 Nhra dayuhg FPIPRAGTiaR deplias a6t By i Do EF o ARG i o e
t 0 recei veassRiaeD Rthj tROIVERHRS 130 )MhE @oﬁl&s&t@ﬁw&sﬂmS tERCRhRSthé FR@uestor
re-started. If an IMclient (user) 161, 162, etc. specifies a éOb expiry

time in M@bcfgpﬂé‘éﬁr} 1eht §63n ctentvhen dhqg st iﬂé&d@gﬁ i} thedM systene dQ8.e008i Hhi n
the job expjgy tﬂgsﬁlet Hﬁn & 915j aﬁ%&%‘fl\dsglﬁ’e%s tésg{s}( %?5%5 &3S &i%/ﬁ 152,
W &'1o y t ?user?

etc. sends an e reques i erit

162, etc. mlamgdshmd uabrdqaqstesd Rbamrdfecﬁodyetlﬂleeﬁa Jétc. )émwhtad pffilfnetdnd yet
request or clle#_(user) 161, etc. is off-line, the I M nessage or
j ob retul ta IP%RF%O%%@O% tct Freeive |na68§4gaﬁ($qlbrfe%?§@ﬁ Yyhen thg cqmpping ar

manner, if g&rxxﬁ’és fard teDGartddE $OM cﬁaﬂ?u 2)316111153 ec'xﬁessagt)gg%ﬁgf fifde %ec‘“ €

ajob, ajo equestlsstore Ina 'qu eby |Ie ransf I'ne.
[ 0042] Anod jubr spacifizati @gand thet Jlob rpaueseistnot lpmmei;sed rwitlsin tthajobt dmlr!y Mrsg, shem

100, 100a of resent |nv tion aI(I1 g}zcl i ent ers 161 1% etc.
L0 oot e iR STy FastiRe Bede Sl e cethrandn ot THn
connect i Vi f¥ &Quésﬂﬁ-‘ VA ieat ?ﬁQek)SI@Nal d2abs|t@ th.‘at”the"iﬂ)qgI Féqﬁébt Ha@thd't %H%E& can

be sent and conpl eted job results received anywhere and anytime at the
convenl&n c@(egtﬂte@enlf ithe rsiquesior IMsdient, (uBsred 6WhER2, etve id 0fftlinagthedlyl messgoor s 25

not install stati client.(user). 161, 162 an
ot 11 " nanubrs Aot TR L widie YatriRant ia bimifhg mapad, iBAERE) | o
172, 172a Reguf@ibde 152D 15208t8S1s seRcted 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, etc, into one’s contact list 172, 172a and send a job request to

each manually selected Resource node 151, 152, etc.

[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.



each manual |y sel ected Resource node 151, 152, etc. [0043] While specific
enbodi nents have been described and illustrated, it is understood 30 that
many changes, nodifications, variations and conbi nations thereof could be
made to the present invention wthout departing fromthe scope of the
invention. 12 CLAIMS: 1. A nethod of networking a plurality of conputing
resource nodes and a plurality of IMcl?ents (users) in a grid using

| nstant Messagi ng, the method conprising: 5 connecting each of the
plurality SLAIMSurce nodes and each of the plurality of IM clients
(users) to an Instant Messaging (IM server; and installing a |isting
engine in each IMclient (user) termnal such that the listing engine

provi des ajcont AGhethdPbf Riwerkind @ﬁﬁﬁﬁ?kﬂf@&nﬁiﬁﬂ@%seﬁ@%h@h& gad Pfufafifuest is

operable to be submtted by selecting a resourcé node or 10 a group of

resour ce nefdd4 chiendnfusers) imorgritesing bistanpMessaginghthe naathat chinnpyising: cl ai m 1,

wherein the contact .| ist CORRri ses;. ode status; node rgsource.
utilization; an@®PEYUSF? lfgfﬁfp ralify g r%spux*scginagﬁla&ﬂaa?tlﬁ pilgglbt&r‘)g@'Inodes.
3. A net hoglieatq@sdts)8 ah Ondtdrd VMR séa iﬂ%gq\?iganteﬂgnaode status conprises an
icon, which 1is also colour coded. < A nmet hod according to any one of

the preceding cinsiahing alisingiengingén eackdMhefient fugen terminal sueh thatitpe fisfng a
br okeri ng §B$| cor. di | ai.m 4, wherein each of the
plurality o ré;é‘rgﬁlrﬁgse@ﬁo %&?@t &g%négngéoﬂ%go'%ge ‘gor%ﬁ’er and delegate a job to

anot her resour c@hereihea jobatquesteis Spérapleho Bb sstiitted bg sdle@ihg Hresdurdehdiedr
according to claim5, wherein the job sBeci fication conprises an

execut Hbl e? &ipypiof sgsppise aadesdsam pscantaghlisti ng resources, a nunber of
resource nodes to execute the job, input data file(s) and a job expiry

tinme. 30
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



7. A nethod according to claim®6, wherein the conputing resources conprises
13 the operating system processor type, random access nenory (RAM and
data storage capacity. 8. A nethod according to any one of the preceding
clainms, wherein a job request is 5 submtted to a select group of resource
nodes, the job request is split into a nunber of job units according to
the nunber of sel ected nodes or the numb®r of nodes specified in the job
specification. 9. A method according to claim8, wherein a predeterm ned
resour ce ribeepé¢mtingsystend psedessor typeprandom avocks seaviry (RAM) and detastagagey br oker
for splitt] ng .évnhe job request into job wunits. 10. A nethod according to
claim8 or“™Rherein a predeterm ned resource node in the select 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

I M client §users methest sacargding togmyjonk of thereeading claimg, whereiofagob reqyesthe

ccor ditng Tmi GEIch: bbub UBresb FRERRARY welO teaRh R bt e 20

j ob speci fjobahitoaccordingto the stinber f seleadimdeest thé ﬁmﬁbéridf(ﬁoﬂésasg%iﬂéd gngi ne.
12. A nmeth dépatgcor,di ng to claim111l, wherein an | M nmessage, jo

speci fi catl $pepidisatiolesyl t 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 | M nessage, job 25 specification or

j ob resul t9.f r omAtrhethoisucerdingto dlgint $ievlicesip@qirédeeeriniisod wesoRrdeamde @i theM cl i ent
(user) when the conputing machine at the esour(i,e_no e.is re-started or the
I M cli%ht SelS§E&ropP oL ppdes5gs-as 3 SUBeTV Iy 'Rnog%ff’é?ﬁ itting tha johseduest HEQ i ng to
any one ofydike preceding clains, further conprising 30 registering each of
the plurality of resource nodes and each of the plurality of IMclients
(users) with a client authorisation server. 14 14. A method according to

claim 13, Yl’i‘.er ezi%nmétngd gclciorecﬁltlg %uglgglr {3 or b,l vgﬂergi%ravp%deite%mined resource node in
the select group of nodes act as a supervisory broker for consolidating the completed job
15 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.



operable to register each IMclient (user) with different access control

| evel s and rights. 15. A grid conputing systemusing |Instant Messagi ng
(I'M, said systemconprising: 5 a plurality of Resource nodes and a
plurality of IMclients (users); wherein an IMclient (user) termnal is
operable to run a listing engine for displaying node status, node
utilization, and job status of each of lhe plurality of Resource nodes in
a contact list; and an instant Message (IM is operable to be sent by the
| M client (4serA nethaidceotdingtoalaimsiymderaiothe obientaugrovizptiaf seresdur ce nodes

fromthe 10 contact. |ist ..A system according to claj 5, rein the
listing en@eﬁag’?%@ﬁﬁglﬁ@égacg Iﬁ/fﬁlkeé’it i‘#ﬁr) ‘8‘1%& Tent geeess coﬂtrgi/gf’éﬁ?’é‘{g&i‘tﬂi ng to
claim 14, wherein each of the plurality of resource nodes is operable to
broker and delegate a job to another resource node that neets a job

speci fi catl®on. Agridgompytingrsystano using dnstant MessagingZ/(IMphsaidsystenheorpprising:
specification comprirses.gn 20 execut apl e appl i ion_ apd defines conputing
r_esourcsgs, a nu rrl@i(ah _0 @gsgwcgémﬁ%@acﬁlurai egﬁ[ﬁcﬁ%s{{gﬁrysﬁi nput data
file(s) and a jwhereRinTM Elidi (usk) teriniBiISh 6pRralle & Aindlistidg@AY¥ine e of cl ai s

15-18, wherein a job request is_ submtted to a select group of resource
nodes, t hedifplaying godssstatys, noge ptilizatios, andighiserusef eachsofjthpplyralits oiccor di ng to
t he nunber I e e ) n r 0, .Speciqfii i e job
speci ficat Illgsrr(\)}l&gélsﬁ%f lgf&%g%%%@%br |ar%lglﬂ 0 tcmglsﬁé]el@@\}\iée)?eg%ﬂ%é god%ér %8@% m ned
resour ce nthdé&M dlichh@sers 8y seltctiiipaiiRs@ircé)asisoral goumPet resdbcen e Gowi thor y
broker which is_operable for splitting the 30 job request into job units.
15 2110 A @ptackHstaccording to claim 19 or 20, wherein a predetern ned
resource node in the select group of nodes act as a supervisory broker
operabl e for consolidating the conpleted job result fromeach of the job
uni ts; forlGendAnsgstam acddrdigtaghimd 5t ivhereireta distirgr erghhecdangprises albmikpring
informng it . of job conpletion; and for transferring the 5 consolidated job
result to "% equestor IMclient (user).

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 jobrequest into job units.



22. A system according to any one of clainms 15-21, further conprising 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 claim22, wherein each of the plurality of IMclients (users)
registers with the client authorisation server before having access to the
grid conputing system 15 24. A systenﬁaccordi ng to claim23, wherein the
client authorization server is operable to allow each IMclient (user) to
regi ster wikth divsysemmeccardingds clamtlPeir 20ewhérsinaapredatenyiinal re@BirceMmadenput er

program st or n.ac ter readabl e nmedi um for chi ng. an 0 | nstant
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engi ne; and a contact |isting engine, which conprises a brokering engine.
requestor IM client (user) informing it of job completion; and for transferring the

5  consolidated job result to the requestor IM client (user).

22. A system according 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.



