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register application with jrg
JSRegistration reg=new JSRegistration();

/lun- register application
reg.unregister();
Al L ass glie b osS adlas 095 48,5 UNrEQister |, IRSwL sw, salys Lb 4 5895 4 45 po gl aslip ,»

g o1 JRS lawgs 4ol p @

G3lme buud 24 595 (5 slone 0lns1.2.3 2
a5 &S oo dl)) gilxe (5 lome pb A ogeie JAVASYMPNONYSLE jo sl bl )il 5 0,5 Lasin gy
S o Sl ol a8 G yad Slasbre slo 0,55 Al SOl lgsds Shgless o 5 eolatul b wlg o g aslip
G L S pekaie 4 sotaw Laslpd 5l sl dcgerme i pai Cugr SUIKal ol aisls S s colule asgsla 0,5
L ols p3Y a5 (6 ignels Lasl i jing Slasuin g aolip a5 S8 ol 4 ol ond @il,] Slowlxe sl 0,5 ,0 Lol
IS g st ] 53 1y (B g 008 bl | a4l 0 (Shy o b celie Glaslxe 05 o JRSguiS o ek
g Solinl ol WS o Lastiv piaw Seolus 5 Sslbiwl slo el )bl soliinl b 1)yl opl ogs dslip
plecile Jolo pinpms Do G5 (ool (i 00 )95 e )3 b Sl o &5 358 (o0 S ooyl
00D 82598 i ;S dalp 2l e el (Sen a5 098 (o0 S pla el )l 4 Seslis sla el )y CPU s s, (ile

o g5 olasy gatmms 51 S8 Slaad s () e el Al Gl il sy s
Lylys 5l ol dcgorme wlg oo mugs alp a5 amo 1, JSCONSEraintSes 5 ¢l & okl o561 JavaSymphony
Ngd oo adlol b opl 4 SetConstraintgly, Jly,s b cdalys aiS 0 psd o plyd 08,5 G yai |y cosn
el 5 IS5 @y g, cnl sl
setConstraints(system-prameter, relational-operatoimber/string)
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JSConstrainst constr= new JSConstraints();
constr.setConstraints (JSConstants.NODE_NAME, ‘!=Hilena");
constr.setConstraints(JSConstants.CPU_SYS_ LOAD, 185,
constr.setConstraints(JSConstants.IDLE,">=",50);
constr.setConstraints(JSConstants.AVAIL_MEM,">=;50
constr.setConstraints(JSConstants.SWAP_SPACE_R&HU().3);
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/lrequest arbitrary node
Node n1 =new Node ();
//request node with name "rachel”
Node n2 =new Node ("rachel");
//request node for which constraints hold
Node n3 =new Node ( constr);
//determine the associated cluster,site,and donadinnl
Cluster c1= nl.getCluster();
Site s1= nl.getSite();
Domain d1= nl.getDomain();
nl.freeNode(); /Irelease node nl from ayian
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node nl, n2, n3;
/lallocate cluster with 5 nodes
Cluster c1 =new Cluster ( 5[, conster]);
I/ define individual cluster which contains nodds n2, and n3
Cluster c2= new Cluster();
c2.addNode(nl); c2.addNode(n2); c2.addNode(n3);
determine current number of nodes in cluster
cl.nrNodes();
//laccess node-3 in cluster
Node n3=cl.getNode(3);

/I determine site of cluster
Site s1=cl.getSite();




/I determine domain of cluster
Domain d1=cl.getDomain();
/Irelease node n2 from cluster c2
c2.freeNode(N2);

/Irelease node 2 from cluster c2
c2.freeNode(2);

/Irelease cluster c2
c2.freeCluster();
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int[] SiteNodes ={2,4,5 };

Il request for site with 3 clusters with 2, 4

// and 5 nodes, respectively

Site s1 = new Site(SiteNodes [,constr]);

/I define individual site which contains clusterarid c2
Site s2 = new Site();

s2.addCluster(cl); s2.addCluster(c2);

/I determine current number of clusters and noddbe site
sl.nrClusters();

sl.nrNodes();

1 in site// access cluster

Cluster c1 = sl.getCluster(1);

1 2 of site s1: alternativé in cluster// access node
Node nl = sl.getCluster(2).getNode(1);

2 2 of site s1: alternativé in cluster// access node
Node nl = sl.getNode(2,1);

/I determine domain of site

Domain d1 = sl1.getDomain();

1 2 of site s1: alternativé from cluster/ release node
sl.freeNode(2,1);

2 /] release node-1 from cluster-2 of site s1: altgive
sl.getCluster(2).freeNode(1);

/I release cluster 1 of site s1

sl.freeCluster(1);

/] release cluster c2 of site sl

sl.freeCluster(c2);

/l release site s1

sl.freeSite();
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int[][] DomainNodes = {{1,3,5}, {6,4} };

Il request for domain with 2 sites

/I site-1 with 3 clusters with 1, 3, and 5 nodespectively
/I site-2 with 2 clusters with 6 and 4 nodes, resipely
Domain d1 = new Domain(DomainNodes [,constr]);
/I define individual domain which contains siteasid s2
Domain d2 = new Domain();

d2.addSite(sl); d2.addSite(s2);

/I determine current number of sites, clusters aodes
/[ in the domain

d1.nrSites();

d1.nrClusters();

d1.nrNodes();

/[ access site-2 in domain

Site s2 = d1.getSite(2);

/I access node-3 in cluster-2 of site-1 in domaaiternative-1
Node nl = d1.getSite(1).getCluster(2).getNode(3);
/I access node-3 in cluster-2 of site-1 in domaaiternative-2
Node nl = sl.getNode(1,2,3);

/I release node-3 from cluster-2 of site-1: alteénmex1
d1.freeNode(1,2,3);

/I release node-3 from cluster-2 of site s1: al&tive-2
d1.getSite(1).getCluster(2).freeNode(3);

/] release cluster-2 of site-1: alternative-1
d1.freeCluster(1,2);

/] release cluster-2 of site-1: alternative-2
d1.getSite(1).freeCluster(2);

/] release site-1 of domain d1

d1.freeSite(1);

/] release site s1 of domain d1

d1.freeSite(sl);

/] release domain d1

d1.freeDomain();
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Node node; Cluster cluster; Site site; Domain domai

/ initialize a codebase

JSCodebase codebase = new JSCodebase();

/l a Java archive or class file is added to thealmake

codebase.add(*../classes.jar”);

codebase.add("../testclasses.class”);

// Java archive or class file is fetched from URIdadded to the codebase

URL classURL = new URL(“http;//www.par.univie.adH/test/file.class”);

codebase.add(classURL);

// load codebase to a node of a virtual architeetur

codebase.load(node);

// load codebase to all nodes of a cluster, sitejamain.

codebase.load(cluster);

codebase.load(site);

codebase.load(domain);

I/ free codebase

codebase.free();
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Il get node on which this application is being exed

Node local = JS.getLocalNode(); JSConstraints agnst

Node node; Cluster cluster; Site site; Domain domai

I/l generate an object of class “class name” at

// a node decided by JRS or restricted to constsain

JSObj objl = new JSObj(“class name” [, constr]);

Il generate object on the local node

JSODbj objl = new JSOBj(“class name”,local);

/I generate object on a specific node

JSObj objl = new JSOBj(“class name”,node);

Il generate object on an arbitrary node of a clussée,

// or domain decided by JRS or restricted to cantsa

JSObj objl = new JSOBj(“class name” [,cluster jsjtedmain,constr));
I/l generate objl on the same node

I/l where obj2 has been generated

JSObj objl = new JSOBj(“class name”,obj2.getNode())

/I generate objl on the same cluster, site,

// or domain where obj2 has been generated

JSObj obj1 = new JSOB|(“class name”,obj2.getClugt¢rconstr]);
JSObj objl = new JSOBj(“class name”,obj2.getSifegpnstr]);

JSObj obj1 = new JSOBj(“class hame”,obj2.getDomaingonstr]);

Il free object

objl.free();
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JSODbj obj = new JSOBj(“class name”);

Object[] params = {new Param1(), new Param2()};
ResultClass result = (ResultClass)obj.sinvoke(’rodthame”,params);
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Il invoke remote method with parametesshandle is returned
/10 refer to the method’s result in the future

Object[] params =/new Param1(), new Param2()
ResultHandle handle = obj.ainvoke("method name” gnas);

)).verify whether result is available
if (handle.isReady()Y

I/ wait for result to arrive in blocking mode
ResultClass result = (ResultClass)handle.getRgsult(

/

// wait for result to arrive in blocking mode, watlit checking for available result
ResultClass result = (ResultClass)handle.getRgsult(
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Object[] params = {new Param1(), new Param2()};

obj.oinvoke(“method”,params);
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JSConstraints constr;
Node node; Cluster cluster; Site site; Domain dom
JSObj obj;
Node nl = object.getNode();
// node on which object resides has less than 5@lé4ime
/I set of constraints constr hold for node nl
if (n1.getSysParam(JSConstants.IDLE) < 50) || ndstdHold(constr)) {
// migrate object to a node destined by JRS
obj.migrate();
// migrate object to a node according to a setaistraints
obj.migrate(constr);
// migrate object to a specific node
obj.migrate(node);
/[ migrate object to a node of a cluster, sitedomain
// to be destined by JRS or optionally based orsicaimts
obj.migrate(cluster | site | domain [,constr]);
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JSODbj obj; String str;
// save object on external storage
str = obj.store();

// load object from external storage

JSObj obj = new JSObj(str);
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JSConstraints constr;

/Il request level VA

VA vl =new VA(1);

/Il request level VA for which constraints hold
VA v2 = new VA( 1, constr ) ;

// bottom-up request for lev2lVA

// by adding existing level-1 VAs to it

VA v3 =new VA( 2) ;

v3.addVA(vl);

v3.addVA(v2);

Il top-down request for levél VA (Fig.1) with 2 leved VA's:
/I first level3 VA with 3 levep VAs with 2, 3,

/l and 1 levell VAs, respectively




Il second leve3 VA with 2 leveR VAs with 3

/l and 2 levell VAs, respectively

VA v4 = new VA4, new int[][] {{2,3,1}, {3,2}};)
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VA vl = new VA(1); // allocate level-1 VA

VA v2 = new VA(4,....); [l allocate level-4 VA

VA vLocal = VA.getLocalNode(); // get local ledevVA
JSConstraints constr;

Il parameters for the new object

] args = new Object[ ] {... } ;Object|

Il create object objl of class “ClassName” at a Wécided by
Il the JRS, restricted to constraints or at thealdevel-1 VA
JSObject obj1 = new JSObject(*ClassName”[, argskfnstr] [, vLocal]);
Il create object obj1 on a higher level VA; JRSdiex

// on which level-1 VA of v2, the obj1 will be gexted
JSObject obj1l = new JSObject(*ClassName”,[args,)v2

Il create object on a specific VA v1

JSObject obj1l = new JSObject(*ClassName”,[args,)v1

/l create objl on the same level-1 VA




// where obj2 has been created

JSObject obj1 = new JSObject(“ClassName”,obj2.g€jY.A
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/l convert a non-JSObject obj to a JS object obj2

ClassName obj = new ClassName(...);

JSObject obj2 IISObject.convertToJSObject(obj [,multiThreaded));
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Il generate a multi-threaded object in a node of

/I a higher level VA v that honors a set of constsa

boolean multiThreaded = true;

JSObject objl = new JSObject(multiThreaded,”Classiéa[,args] [,constr][,v]);

/Il objects can be made single- or multi-threadecuatime

objl.singleThreaded();

objl.multiThreaded();
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JSObject obj[n];

ResultHandleSet rhs;

ResultHandle rh;
] params;Object|

for(i=0; i < n; i++) {
ResultHandle Set rlisadd a ResultHandle and index i (optional) to the
].ainvoke("run”, params), i);rhs.add(obj[ i

}

/Inon-blocking test if at least 5 methods are fietd
if( rhs.isReady(5) ) {... }

//non-blocking test if all methods are finished

if( rhs.isAllReady() ) {... }

//block until at least 5 methods are finished

if( rhs.waitReady(5) ) {... }

// block until all methods are finished

if( rhs.waitAll () ) {... }

// block until the first method has returned result
rh = rhs.getFirstReady();




/I get results one by one without specific order;
while(rh ! = null) { // get the results

ResultClass result = (ResultClass)rh.getResult();
... Il process results

/I get index of idle object

index = rhs.getindex(rh);

// invoke next method on idle object for load balag
// and add ResultHandle in ResultHandleSet again
rhs.add( obj[index].ainvoke("run”, params), index);
/I get ResultHandle of a method that finishes next;
// block until results returned

rh = rhs.getNextReady(); }
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/l a barrierld defines a unique synchronizationrgoi
int barrierld = 17;

// define a barrier for two (remote) threads.
JSRegistry.newBarrier(2, barrierld);
objl.oinvoke("runThreadl”, params);
obj2.oinvoke("runThread2”, params);

/Il inside runThreadl

int barrierld = 17;

Il suspend execution until runThread2
Il reaches the synchronization point
JSRegistry.barrier(barrierld);

// inside runThread?2

int barrierld = 17;

I/ suspend execution until runThreadl
Il reaches the synchronization point
JSRegistry.barrier(barrierld);
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[/ ****** Code for Event Consumgrt ss**

/Il define types for user defined and middlewarantsve

int userEvType = JSConstants. CUSERTYPE + 1,

int middleEvType = JSConstants.CAPPREGISTERED;

]=.....; Il list of remotes object3SObject listObj[

]=.....; Il list of VASVA listVAS[

JSConstraints constrl,;

Il subscribe for a user defined event; no reswittdn

Il event producers; handleMethod will handle events
JSEventConsumer(this,userEvTy@eEventConsumer cEvl = new
JSConstants.CANYLOCATION, handleMethod”);

Il events can be produced only on VAs in listVAs

userEvType JSEventConsumer cEv2 = new JSEventConsumer(this,
JSConstants.CLISTVAEVENT listVAs, "handleMethod”);

/I event can be produced only by JSObijects in tigtO
JSEventConsumer cEv3 = new JSEventConsumer(thisyisge,
JSConstants.CLISTISOBJECT EVENT,listObj, "handlab);

Il subscribe for a middleware event which can kedpced

/I anywhere;the event is generated when a new @ registers with JS
JSEventConsumer cEv4 = new JSEventConsumer(this,
middleEvType,JSConstants. CANYLOCATION,”handleMéjhod

Il subscribe for a system event which can be predluc




// only by the VA va when the validity for a setarfistraints constr changes
JSSystemEventConsumer cEvSystem =new JSSystendigemé€r (this,
JSConstants.C VA EVENT, va, "handleMethod”,constr,
JSConstants.JSCONSTRAINTSCHANGE);

/] subscribe for event ceEvl
cEvl.subscribe()

))'unsubscribe for event cEvl
cEvl.unsubscribe()

/[ ****** Code for Producer of User-Defined Eventg*****x

int userEvType = JSConstants. CUSERTYPE + 1,

Object listObj[]=.....; // list of remotes objects

Object listVAS[]=.....; // list of VAS

Il produces a user-defined event of type userEvType

// no restriction on event consumers

JSEventProducer pEvl = new JSEventProducer (tsis;EvType,
JSConstants.CANYLOCATION);

/Il notify only those consumers registered on VASIMAS
JSEventProducer pEv2 = new JSEventProducer (tsis;EvType,
JSConstants.CLISTVAEVENT, listVAs);

Il notify only those consumers in listObj

JSEventProducer pEv3 = new JSEventProducer (tsis;EvType,
JSConstants.CLISTISOBJECTEVENT, listObj);

I/ produce a user-defined event; parameters will be
/Il transmitted to the handleMethod of matching comsr
Object params|[]=.....;

pEv1.produceEvent(params);
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® Systemroots
@ @ agnes.parunivie.ac.at 5678
@ @ amanda.parunivie.ac.at 5678
@ beckyparunivieac.at 5678
@, brooke par.univie ac.at 5678
9 @ claire parunivie.ac.at 5678
@ darlene.parunivieac.at 5678
@, dolly par.univie ac.at 5678
@ edwin.parunivie.ac.at AETE
@ @ daphne.parunivie.ac.at 5678
@ @ oybillparunivie. ac.at 5678
@ @ lucy.parunivie.ac.at 9678
@ marvin.par.univie ac.at 5679
@, melissa.parunivie.ac.at 5678
@ @ leapar.univie.ac.at 5673
G @, molly.parunivie.ac.at: 5678
@, nadine par.univie.ac.at 5678
@ ruth.par.univie.ac.at 5678
9 @ lisa.parunivie.ac.at 5675
@ silvia.parunivieac.at 4678
| — @, sonja.par.univie.ac.at 5678
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emma.par.univie.ac.at: 5678
jeanine_par.univie.ac.at; 5678
kelly.par.univie.ac.at: 5678—— —
Kirsty.par.univie_ac.at; 5678
mona.par.univie.ac.at: 5678
tracy.par.uniie.ac.at: 5678
foe.par.univie.ac.at: 5678
vanessa.par.univie.ac.at: 5678

mw2: G666

192.168.0.79: 5555
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