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
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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 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.



2 The IMsystemthus links these IMclients together and allows the IM
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 eggi ne 5 62 manages transactions and
associ ated roster subscription details of the IMclients connected to the

I & Repost Nt JMemsts s g §105s N de! fo2riher abS US| e GM hents 1o
connect s %nmﬁrrba&@mh'\’ié%x&@r SP@ndg &H@g 1tm€ch§élt§§{,Vﬁﬂsg%&tlf& It 1s
o I en 1

connected. The Server returns a cont ac
t oget her witeln tIMe‘B@rVgT‘.iiS di lhc éM:IS)erwrf ) ismbmaetddrtora Dhectdiefaghdmicyti@dServae

contact i ont act det ai of ose cliepnts who have,
subscri be:j o‘iﬁ%ﬁﬁwf:ﬁ?@’/t&ﬁ %‘PHB% (éofrﬁﬁsﬁ O@efé’f‘ﬁm%%? 'ISTIPFeR??W Deient 51

then sepds QUinahdgs RFMSAECRs 'aﬁﬁ Qs EBRIAAD rdBert fifbst t@ﬁrd’&élls59f ﬁ{eafN/In&ehgat It
is "avail able" he I M Server 50 updates Its Repository 6

si mul taneo&@ﬂ%e%eé‘n@sﬂleﬂéfl Yo e e d hienfostensubseription Idkaits |oérthe EM tliengd hre

clients th L.b othe MCent.1 as shown
in a Rost e?iog%?m 2 qu'&? ﬁé\jﬂ i CEATPIS, a3, Saow 4 Cg?ﬁ* ﬂ%elfM?i}e{‘T’ES ia(‘38 oqbt
list (but mtwiiMid mnsera&)so b ndiMicacthy aM SErvePBLAhSER EdimeBeESERE BM
information of IMCient 51 to IMOient 52 only. [0005] Conventi onal

| nstant MeS$BREel0 retwnssy diskad, coplasts 4% I%I@h%rfdotogﬁ\m@r avith tledr peesomce can
th f h d..t t ed
one 1 nd0t o PSR OIRIAERHRRRS, AF AR Fafi T SORES koS AR 6

t hese nmes shgltmgvhmlya\neosmbkmbmub ol HeOlM Beiie J0eameticl e dlivhs 81.VEKRe DUt
directly qut-_ljg ogg IM clients 51,52,53 by comunicating through the use
of Peer -t o CPEBY Shihsngiends oyt ifopresanse ﬂlifW@%ti%W( the 14h Spivsy AQwiating rﬁlp@dt ishe | M

clients toggihgbie”! Thafdi $drpQ: 50t @%‘&%ﬁ“ﬁ it&ﬁf#ﬁs %'»fq LMu?%ﬁéo% ﬁlaeso

provi de asynchronous conmnuni cat st em can ow
suitabl e plpeasélmermifommaﬁmpbﬁlM@wngS Bhtogall clienonybhat han@ sﬂB:tcV\thd(td/\therIM Chientl M

cli ent sour ce nod C uting hines. [0006] FIG 3 shows a

conven I? Wg’lﬁ% @glg(g%e 1833 neelM Siieghiebas M Glient 51 inits
contact list (but not IM Client 53), the IM Server 50 would send the presence
information 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.



30 As depicted in FIG 3, the IMclients 51,52, etc. are linked to the
internet gateway 70 through their respective Internet Service Provider
(1SP) servers 80. 3 [0007] It can thus be seen that there exists a need
‘for a new systemfor inplementing grid computing subm ssion, moni toring
and scheduling using Instant Messaging ip a manner that can mnimse if
not overcome the |imtations of conventidnal grid conputing syszﬁrrg. f5
Summar 0008] 1n one enbodi ment of the present invention, a method o
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server; and inst.alling a listing engine in each IMclient (user) term nal
such t hat tcﬂg‘puhf‘%ﬂsﬁegmengi 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 a group of resource nodes from 15 the contact list. In one
enbodi nent, the contact |isting conprSemsarnode status; node resource
utilization; and job status of each of said plurality of resource nodes.
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operable to be submitted by selecting a resource node or a group of resource nodes from

16 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



resource node fromthe group acts as a supervisory node for splitting the
job requests into a job units according to the nunber of resource nodes
sel ected or the nunber 30 specified in a job specification. The supervisory
node then consolidates the conpleted job result fromeach of the job
units; for sending an I M nessage to the requestor IM4 client (user)
informng it of job conpletion; and for ?ransferri ng the consolidated job
result to the requestor |Mclient (user). [0011] In another enbodi nent of
the systemCifpt ?Lg?rg H%ﬁ%r@mﬁpﬁi@égb gompjesian; and Furiransfardng s emsoladatedTiob
client authegiSBihdRqs&iNaM agéngprﬁelr egi stration of IMclients before having
access to the grid cgnputing SYysS en?'this server further allows
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present invention, with reference to the acconpanying draw ngs, in which:
20 [0014] FIG 1 illustrates a prior art grid conputing system [0015] FIG 2
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I nvention; egfine operable with a client authorisation engine; and a contact listing engine, which

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;



(0018] FIG 5 illustrates a dial ogue box when a new Resource node is added
according to one enbodi nent of the Instant Messaging system of the present
invention; 5 [0019] FIG 6 illustrates a contact list according to another
enbodi mrent of the Instant Messaging systemof the present invention; 5
[0020] FIG 7 illustrates a process of sgbnitting 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 nonitoring
according to another enbodi ment of the present invention; 10 [0022] FIG
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priority given to a resource node's own job request according to anot her
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It shall be apparent to one skilled in the art, however, that the
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details may not be described at length so as not to cure e present

i nvent i on. embodinjentpiihe presettdmpentionar chi t ecture of an I nstant Messenger
(I'M system 100 forming a grid conputing network according to an

enbodi ment of the present invention. The IM 30 system 100 has an | nstant
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161, 162, completed according to another embodiment of the present invention; and

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,



6 etc. connected to the IMserver 110. As shown in FIG 4A, the Repository
I ncl udes a Roster 140, which contains all the Resource nodes' (IM
clients') and IMclients' (users') subscriptions to the IMserver 110. In
one enbodi nent of the I Msystem 100, all the Resource nodes (IMclients)
151, 152, etc. and IMclients (users) 16%, 162, etc. have 5 subscription
with each other. Each Resource node (I Mclient) 151, 152, 153, etc. is

connected to the lMd,Sﬁ%Sqtlg 00 via background service process and does
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t he IMsystem 100, 100a, the IMserver 110 is a cluster rvers 1nstead
of a singl &ag&dver unit. In one embodi ment, each of the servers in the
clustegghas its own repository. In another enbodi nent of the IMsystem the
| M system 100, 100a is hosted on an internet gateway. 25 [0028] In IM

syst em 100[00a6jc FIGN4B howi andthétis@hechfié of6a, Insthkt Mféé’s%ngéfc(qﬁﬁ Sbstbhy1g9gned-
on to the I Msystem 100, the user is allowed to submt jobs to one or nore
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15 Resource nodes form a grid 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



30 anot her enbodinment, the Cient Authorisation server 190 additionally
allows an IM client (user) 161, 162, etc. to register wwth 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 nodes a job
request may be sent to or the size of a zob request. In yet another

enbodi ment, expiry and renewal data are also stored in the Repository 130
or Cient Authorjsation server 190. 5 [0029] In one enbodi nent of
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woul d not Heamkorasetiesserter I9e | M system 100a and, therefore, would not be
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the I Msystem 100a. 10 [0030] Each IMclient (user) 161,162, etc. installs
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from the cepmagting systemasociated with therBddystemt100ahe | i st | ng engine 170 is

|nstal qad when sign-on or registration to the I Msystem 100, 100a is
successtully conpleted. 20 [0031] In another enbodi nent, the listing

engi ne 170[qos@nBhsh dM |desi é@s{é}) (165862, 1, instdf, llsﬁﬁ% entgﬁr%t 190 NaW Brsqurce
node 151, 152, etc. is added to the IMsystem 100, 100a "after a new sign-in
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Resour ce nkef ih cthdoRepository 130 of IM system 100 or the Client Authorisation server 190 of
15 IM system 100a. An IM client (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.



added to one's contact list or not. If the user's choice is positive, data
in the Repository 130 or dient Authorisation server 190 is updated, and
the user's contact list 172 would indicate the newy added Resource node
as "available" or "on-line"; if the user's choice 1is negative, data in the
Repository 130 or Client Authorization server 190 is not updated; 30 the
user's contact list 172 would not |list tRhe newy added Resource node or
would indicate it as "not available". FIG 6 shows a typical contact |ist
172a of an IMclient (user) 161,162, etc. 8 [0032] The contact Ii st 172
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a grey but tagﬁ?mpn hg §tats %eacﬁ%fﬁ‘“ﬁ&%&f] %ég]nolég pig. is|colpur gered. Hosgxamplet i s

a Resource Vﬂ{eﬂiﬁel!{esohfbe%'aﬁé ﬂeravﬁﬂm? [ 00%%? xg?ﬁcﬁ&[tﬁ }pg %g ghssnhf% %c%,nf %fe d by

its node nunbering and broker | abe n ano |nen

listing en@lffﬁouﬂch@otﬁﬁ 1§tr10hgvaelagierm offzling, mdb irfléemtedl byba gdee buttgn. dngddicion, 21.
The brgkeri i.n esour ge node, 151, 152, etc 15 for
exanpl 35a k%%g?um%&gge % aﬁ% ‘iﬁ?ﬁ'ﬁ?&dﬁgl By B‘F?Pé’ﬁceb]?ré’ g ilp gnetae embpdimeng a
simlar maReesurdsnbédiss iRaAHES By RE Ak&E m!uﬂbér a%ﬂ'b%ke@'latbeg“ d network. In
anot her enbodi nent, each IM c¥| ent (user) 162, etc. is allowed to be
additionally given the brokering function. V\hen a group of Resource nodes

of sel ot odp%iS Tt e Brbich B HECIiGHE Bt B bttt 1 4f el 20
syst em 100 bidkesingeagineil ng. Tie Eﬁﬁeﬂ@&ﬁg;ﬁe lTWﬁ[HWs%Rb%u}Mod% 183s 98, R, node

havi ng brgoerlng function is able to broker a job it is handling or
assi gnéd t &°% FapPiet host 8ede de be ﬁé@!@@nﬁli}bglv@khwﬂib@ng {imstion ana sithilan manger

resources GhANORSourkE BHKel B9 thdpdibr P rlgenettwo&. In another embodiment, each IM

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



the job specification. 25 [0034] In one enbodi nent of the present

I nvention, a job specification includes an executable application and
defines the conputing resources, the nunber of Resource nodes required to
execute a job, the input data file(s) and a job expiry time; the conputing
resource definition includes the operatipng system processor type, random
access nenory (RAM, data storage capaciiy, and so on. 30 [0035] FIG 7
shows a process 200 in submtting a job request to a group of Resource
nodes accoPHe 1Y dartewiibglereiid. Brom step Bl @stbapracasssili mogressss shetem22h FI G

7, the 9 N 10, F t 10, th 200
progr 2ssesl?l'lti 8&@? 2%’23313[@ E@r&?%s)té@pl%i%&?gé ffwfcéslr ggﬁ{?lp(%géﬁ‘j‘ﬁ&% O%e%gﬁ?if’c.
sel ects a gteofipnoéneReRv eontactzd €32, 151a. 18 2he nekt Step DBOMMOBRT SulMic@idt @b | i st

172, 172a. In the nexf it ep,230, the user submts one's job request via
one's | M wiFHiEH, Viegemessk ah dndowy fet iexampleg byhattgcbingstheciobi watifiestionamads
subm tténgg u . exe InQR- 4l.N
Step 240, phanind Bodhe ol of SRTEERoIREL b 100 BReraop it ith 0y
and a sel egtey desiocted Resmntes nodde séogivat eitt @b raquepeiiv SbicedR@selce nd@d,i t s

the job request .into small.er job units according . to the nunber of nodes
speci fi ed Aeigmaed g %8%41%%5{05)% splifa tlesr JoR aerpiert igto saalier jabgrnitaseniding

nodes. For (©xaMRh@berBERod] FESALA GR gﬂneég@égg%ﬁﬁ&ﬁ};ﬁ%aqu@nw foPrs@eeliob 10

i nvol ving i mage rendering of 1000 fr selecte sour ce node woul d
then rendBesonde® hodeseEonéxanipde,i wisagel 0 Riesoyrob nodest ave aclected en pbrioke medbout

a1 1 naBoSESe Bpe” Gty 35 1Al (B’ RO Befbtu,godemauidoppen”

execut i on. rédien] d0hamedof the GRAEY. QR Gob LR ars YRET MoRAEY ofif AK6He ARNERLAAL €S
all the conpleted job units togethef and sends the 15 conpleted job result,

in step 26Besawsgsknedsstfos pragessingnn staps@F). HIEL, 8 s6@ws et dM twiatdows2iZedf at he
job. FIG I Mw_ndow 262 .0f .t.he supervisory hroker (i..e.
gri dnode3) gé??c?%ﬁg?%)?&en%édg ngqlrcépsa?ﬂlg i p job €l 18‘?‘&{?’}“6@.6 J?ﬁé ccgé"lgtﬁgv@e a
wi ndow 264supertiftey rieakestdisolidaidsChll ané cotpfited 368 unkd dogthdr- arRC k&M @EOI ng
recei pt_of the conpleted job result from
15 completed job resuit, in step 260, back to the IM client (user) 161, 162, etc. that issued

the job. FIG. 9A shows an IM window 262 of the supervisory 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.



t he supervisory broker (i.e. gridnode3). Once the conpleted job result is
received by the 20 requester IMclient (user), the process 200 ends in
step 290. [0036] In another enbodi nent of the job subm ssion process 200, a
predeterm ned Resource node fromthe group of sel ected Resource nodes acts
as the supervisory broker, instead of the first selected Resource node. 25
[0037] FIG 10 shows a re-brokering proé@ss 300 of a job that is being
processed according to an enbodi nent of the present invention. As shown in
FIG 10, a job request according to the present invention starts with step

305. In th ste 1 a client user), 16 162, etc.. sglects a
Resour ce ngoc?ggfl(gli f’nig’i‘,%o‘g‘%”‘%??p# @4&1’5?‘?8&311\11 %&’%ﬁfﬂt@éx iquas?n Sner S @ ]%Sfar %o
process thaod®bs1,1925dt€Rs gilen piibetyl Mef btheNtM CHSRE fustdPIG T, 9 62, e, jagkbramguest
via one's IMw ndow. In response, the sel ected Resource node acknow edges

recei pt of 1@ penessopolicyqde giresultna jelomnging at g Respiree sedescandednietrupied bhdtsj ob.
10 [0038 . ent | L em 100, ,
of a RedoufuderBioSRagL s Sl RUCEEL s M ANFRE T 171 R eRBief e

(users) 16Resckfi@:; n&decthermbaiodihbek tHeoayeng 'rzﬂ@gfdeﬁyf alABn-dink @&Bdnirc% fiodeBb
runni ng at a Resour¢e node, can be interrupte its 5 owner's joh request;
this i s shifhmest bedep spesification gidedrpkey t bwy¥w08¥er8ﬁ@l§@ RQddedn step
Resource nqgg 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 et t | ob specificatian, the new Resourcg node is | egat ed,
in step’ 33 ,oa?lo?f%b‘_éw&’é?urﬁ@?‘%o‘ﬁ: O‘i‘rﬁlt @rl@ﬁet\é%mo tSIREmg%qt’é’é‘t NRASHECEES node
then transhgdesist edafld, HPREH KBS QR bertdiE gﬂf'lﬁgge?%hoﬁ@&%ﬁ&?ed”lﬁ&%urc%”

step 345, the del egated resource node acknow edg receipt of the jo
speci fi cat hode tan tpnydersdhisjobopeafietiondo theddlegatedRewutcheofodnisepSaipthet ed

RIEL T T T R T NN T R
fsrel)%ct ﬁg RexeutetBie Tt ©mae iowh edegapleRadyithe ablefditd RESHRIG!RAC) BB rEREWIT
15 job completed is transferred back to the selected Resource node in step 350. In turn, the
selected Resource node acknowledges receipt of the completed job result 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, 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,



del egated node, in step 355, and relays the conpleted job result to the
requestor IM client (user) 161, 162, etc.. Once, the requestor IMclient
(user) 161, 162, etc. acknow edges receipt of the conpleted job, the job
request process 300 then ends in step 20 390. [0040] If another Resource
node 151, 152, etc. cannot be found, thﬁ sel ected Resource node sends an

| M nessage to the requestor IMclient ( éer) 161, 162, etc., in step 360,
and enquire whether the user is willing to wait for the resources of the
sel ect ed nd¥d1} &n dke procgsmpl swhraitiing pnob |specifieatipnefromsthg gequgstor i Iivg clientwai t |
t he user c I j r.e Iy 5 S e the job
process 308&%@ ‘Z‘t %%Egéﬁﬁg Iaf&#ﬁgétﬁg é(?) fe:?&l\?ml?? ﬁi?engeq? gsqer%b}i?t% ﬁg?[h(élgﬁiq}j Bﬂg‘gq(%est
is kept pendipngdath aresbeing 8d@sfertal by heomwneons IMohlet tnnsfer engin. eWal tiaf filet he

sel ect ed Resource node. Upqgn conpl ete execution, of the job request by the
sel ected ﬁ@g%rrw%a%} Cﬁle‘éféﬁeré‘}éi ket onhe ngfidingdor @é“’ﬁmﬁeai%ﬂ?&ﬁ’fi back

to the seqyesimrk i tﬁ@ccﬁhﬂ%@fi Ijlél?%%ﬁ iskBrt bgr]@% ﬁslﬁﬁﬁl]]stﬁ??efrr]lgfng ujS ggtopa{g‘é%%ﬁs 300

ends in step 390. 7[00 e proces
speci fi cat asscitedrwithh therldfjsasent 10; Khecédnepleted (obs srshlt d then aer fie thel lequestor

conpl eted | result .tao.t requester IMclient (user),, input. or ut put
ot s are. bAVhEeRT st ofle 4oy Ehnvbaeeurma fasin e iavsear (8hdoff 1B ¢ n
the file hadifish, ethe SN tRAsfeRRnpiMe CIfoSRIIM Whieh) (hfks) 16121621 Gtc, W QerdSTM
off-line, for exanple, at the end 5 of a work day, ‘the conpleted job result

i s sent bymeswrges amsl jobapgiests teReiserrce vodesdl Hl.dde, etai)twhicls swaiffitinclamd ydi t he
| M seryer A4 NeqsGo eted job result is then.sent to the requestor IM
cl't ont 1§ us BT (SR EHERe bl 6 FibehiePessii i3 e pYien i S ie 100
100a. In apdhintOde ré-BRrtbd. 1€ ah NGl (WBAYTHE 18D] ¥Sspbdiied 4 Ribtexpliyisigdesh 161,
162, etc. tq send |M nessages and job requests to Resource nodes (151,

152, etc.) aupl epeciffcation fand ithrojobrigayest isLuotairpesssadhwithing the jele cpugotimesthnodes

to receive ' he, c utin maGghi nes. ar .

Fo- st ar t eqPrOERRRHERY AR RGO HRGL 1L Sas TRANLERGBE D noiy,
time in atheoleqagmeai IMceidnoqueany 16he 1§Dbete.etdeshic ij6b PQjuchr RBEAGEFtVhdeRi N
the job expiry tipne, the predeterm ned supervisory Resource node 151, 152,
etc. sEhdsSXEUIeH) Hetbe Arpestar Y slept (userd 164l e i¥ pifdinee the [Misesssages1,

162, etc. [RAbalilGuth@nlkGIUES to MRS WanEl 2SR In a similar manner, if an off-line

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.



15 executed; if the requestor IMclient (user) 161, 162, etc. is off-line,
the M nmessage or job result output file is sent to the file transfer
engine. In a simlar manner, if an off-line 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 advag@ ge of the present invention is
that the I M system 100, 100a of the pre invention allows IMclients
(users) 161, 162, etc. to view the grid conputing resources anywhere and
anytime sogabﬁgﬂ§é connectivity to the IMsystemis available. In
addition, job requests can be sent and conpleted job results received
anywhere and anytime at the convenience of an IMclient (user). Even when

the listind. englmmeﬂﬁﬂ afieBeorking ai pharhbityl fdoipuanyesskmtahoded anda phivhiglyi ent
(user) 161, M % still manuallﬁﬁadd .a Resource node 151, 152,
etc, into &% Cl’c‘?Bﬁt(H%etrS |1p ggrig psing nsiantessaging the meHiodequpsisingo  each

nanuall sel ect
enbodi ngnts _havg:g%leﬁgﬁﬁ gg@r%@%plﬁty %ﬁ%@gtﬁ%{gd&eggﬁé%ascﬁrygégrg@&?@615[164,[ hat
many changetientsbaiefs) tasn bisent Massagingdid) saxdercambi nat i ons t her eof coul d be

made to the pres i nyention.w.t hoyt arting fromithe, sco of, the
i nvention. 12 @E%r]k%g XSH%W‘H’C}B 8% Iﬁ\g tp ‘ﬁr%ﬁnﬁi%hﬁ}wg‘?e b%‘ﬁ%utl ng

resour ce n‘éﬂgﬁle@ftﬂu&esﬂﬂdéhﬁéctﬁéfofgﬁ hhé/lré“sbm%%%dégdsers) inagrid using
I nstant Messagi n the nmethod conprising: 5 connecting each of the

plurality of resdheraieajohieequeshis aperdbleoto tersebmittaday selecting & Msouick endsor
(users),to and installing a listing
engi ne)1?n & %d[{]%ltr qué%etmi(%gbp%' tﬁ%%tﬁ‘glhsguch that the listing engine

provides a contact list of on-line resource nodes; wherein a job request is
operable tgo be subm tted by selecting a resource node or 10 a group of
resource nédes #rBfthodaceasdingde claimil, wherein the contactdist enmiprisgsit o cl ai m 1,
wherein the conég&éstw@t conpri ses: node status; node resource
utilization;

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



15 job status of each of said plurality of resource nodes. 3. A nethod
according to claim2, wherein the node status conprises an icon, which is
al so col our coded. 20 4. A nethod according to any one of the preceding
clainms, 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 delegaté3a j ob to another resource node
that neets a job 25 specification. 6. A nethod according to claim§5,

wher ei n t héh§ enerapRayftieraplasassentype. readom accesxmenonb(RAMp phd dats toragand
defines co Ch?g resources, a nunmber of resource nodes to execute the

j ob, i nput a'file(s) and a job expiry tine. 30 7. A nethod according to
claim6, wherein the conputing resources conprises 13 the operating
system processor type, random access nennry(iRA .and data storage
capacity. rf‘em%@d@ewfimgﬁg appopryl the preseding elapmse vdgraig a ¢otaieausst isher ei n

a job requ 1 1 ‘ r. odes he | ob
cuest o 1's SpTiRd e SRR b ifof Budir SRR B R Relest E MG I RE ol "o

sel ect ed ngalesnitractdrdingunitier mofiben ofl sdecginodes o tHemunibee of mhles preiffddgat i on.
9. A net hogtéegc ordi, 1o claim8, wherein a predeterm ned resource node in
the 10 sel'®dP°§P Plnodes acts as a supervisory broker for splitting
the job request into job wunits. 10. A nethod according to claim8 or 9,
wherein a predeterm ned resource node in the select group of nodes act as
a supervi s8ry brokethofl accarding ¢d cldah iSnyherem cmepdtetntided mbourddnodesinlttie f rom

h of the igb units: ' Y to th tor LMcljent
Casor 19 i 7R G0 TR O GiodRORL B, BET 1O BAKSL oA REk R fsgob REMEBIRBIP At el

job resultyhigs.t he requestor IMclient (user).

10. A method according to claim 8 or 9, wherein a predetermined resource node in

the select group of nodes act as a supervisory broker for consolidating the completed job
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.



11. A method according to any one of clainms 6-10, wherein the input file(s)
of the 20 job specification or job result is transferred via a file
transfer engine. 12. A nethod according to claim 11, wherein an | M nessage,
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 tHé 1M nessage, job 25 specification
or job result fromthe queue list to the respective resource node or | M
client (udédr) vhewthodeceasdingttp glpimddhwherchthe hkent eutborizdionsderer is

- d -l o | -1 h :
et hod accordrng 0o sy BRR IRRL SIS Nion RES el hebs PR f SRRt ng 50

regi stering each of the plurality of resource nodes and each of the
plurality gf IMclients (users) with a client authorisation server., 14
14. A net hdd: acéblad AYIPYING sysiemusing nstant Messaging |(IMhwsaidsy stomi coamprisimgs er ver

is opegable to rPglgja' 1&@9@. i )W AN different access

cont rol 5I evel s g r?gﬁ{fs. gé lyiél:égsr I @Eggl#%%&iorﬁmé}?ﬂ{esrﬂl%gghg | nst ant
Messaging (I M, vdeian sy Bvieritenofuper) sirmiyal 5 aperible @alrinh w lsfindRasdny foe nodes and
a plurality.of IMclients (userg);.. wherein an IMc]Jient (user) termnal is
oper abl e tﬁlsp[?ﬁmﬁ I}nglsfah’ﬁ’ é‘i’f& ‘Hﬁ,PZP‘iS‘Pm agdt 1) syhvs, %He?gxeaﬁ%htymfde
utilizatio j fi; iV des in
- cont act 1 Sprct hees i LRad isf A0 4R ool P R B (N isPperaBRAOYE S RRTES, 0
I M client theslM yligny (eset)dytsetegting a essource modedea group ofj rasoprce hodeasfmm de nodes
fromti{n(? 10 c&gt ct list. 16. A systemaccording to claim15, wherein the
listing enﬁ?lﬁ% 1(‘bgﬁpri ses a brokering engine. 15 17. A systemaccording to
claim 14, wherein each of the plurality of resource nodes 1is operable to
broker and delegate a job to another resource node that neets a job

speci fi cat t&n. %Gs.ystﬂ‘xms%}cg@@m&mim Hy whorain theristifig engine edmptises ajbodkering
speci fi cat ieﬁ) ngorrpri ses an 20 executabl e application and defines conputing
resour ces, nunber of resource nodes to

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,



execute the job, input data file(s) and a job expiry time. 19. A system
according 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 units according to the nunber of selected nodes or the nunber of
nodes specified in the job specificatign. 20. A systemaccording to claim
19, wherein a predeterm ned resource node in the select group of nodes

al so acts as a supervisory broker which is operable for splitting the 30

j ob requestli nt d pistupgoorling B claim 10083% vderei 8 orafictegminsd césiirpe Todoin 20,

wherein a 1 e .in the sel ect . .group,.qf.nodes act as
a supervi sglﬁesscégf;rcg&@ruﬁ ?g%@‘g‘%fﬁg{ %Soar &%gﬁé%)ﬂ Bré{l} rn?j)efeﬁ)ie fogg%%é@gtgl%t b result
from each ebmbpluted job resnlttfRim éavh Fehdliobgnis fHbMeRemsaadM ﬁleﬁdage tdguestor IM
client (useég inf_ﬁ\rénhng[ it of job conpletion; and for transferring the 5
consol i dat &efyeetsr Pdstient (uspr) morng B of ind qompigtionnand fos sensfering the syst em
accordi Aag i - d onprising a client

aut horigat }cg%&gg?t\ggﬁbﬁgmﬁ t?é@{%ge%%ruI%F{I%@%FﬁResource nodes and the
plurality of IM clients (users) are connected to. 10 23. A system

accordin claim22, wherein each of the plurali of IMclients users
r egi sterg \gx)/?fth %%’S@F‘}%Prdi%ﬁwoqw&lﬁogﬁlag@i E%El’b@ﬁg%lremﬁmﬂsﬁﬁ elat s jgo the)
grid conpyhihBasatien s&Wer thavidifh tH oﬁit\.ﬁ%ﬁ f%%&&ﬁé% H&iés%nﬂ hﬁ;ﬁﬂﬁ%we' n the

client authorization server iIs perable to all ow eac user) to
regi st er wihigntgi(usgrs) amconmetsisocontrol | evels and rights. 25. A conputer
program stored on a conputer readable nmediumfor |aunching an 20 Instant
Messaging (IM programfor a grid conputing network, said conputer program
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(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.



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 g%lows a job to be submtted to a
group of resource nodes (151,152, etc) sefected froma contact list (172,
172a) generated by the contact listing engine (170). By creating a job
speci fication, which defi fetidCompptng bisi tant dlessaginge the job as one of
the paraneters, the job is operable to be split into a nunber of job
units. A predeterm ned resource node fromthe group of selected resource
nodes acts as a supervisory node for AB8TRACTg the job, consolidating the
results of each conpleted job units, and sending the consolidated job
result to the requestor IMclient (user) (161, 162, etc). In one enbodi nent
(100), the } I Is u t n

enbodi meﬂt 210 a?,hgt%rgS&grl clggrp%%é?frglgg}as§g&eslﬁg(}hgqlﬁ%@ gc{ﬂséﬂragire@ IWZ‘E%W;
the | M syst essopt9a) afgrid hetwork msingdestanst MesegpingadM)oni saith@rissiag \eagine190) .
FIG 7 for

P%)ia‘fs%t inolides a brokering engine (171); this allows a job to be submitted to a
group of resource nodes (151,152, etc) selected from a contact list (172, 172a)
generated by the contact listing engine (170). By creating a job specification, which
10 defines a number of nodes to execute the job as one of the parameters, the job is
operable to be split into a number of job units. A predetermined resource node from the
group of selected resource nodes acts as a supervisory node for splitting the job,
consolidating the results of each completed job units, and sending the consolidated job
result to the requestor IM client (user) (161, 162, etc). In one embodiment (100), the
15 entire grid computing system uses an IM system. In another embodiment (100a), the
grid computing is a sub-net of a large IM network; the IM system (100a) further

includes a client authorisation server (190).

20  [0045] FIG. 7 for publication.



