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1 Introdu
tionThis mi
roben
hmarking suite, dubbed SuiteNG, is intended to 
olle
t statisti
s and perfor-man
e measures on JXTA peers. Spe
i�
ally, the library implementing the suite providesessentially measures of bandwidth among 
hosen peer 
on�gurations and measures of 
om-putational power of individual peers. All the tests are 
arried out in a 
lient/server fashion.Ea
h peer 
an a
t as a 
lient querying the other peers or as a server o�ering its �testability�.To underline this di�eren
e with the standard 
lient/server paradigm we 
all master thequerying peer and slave the peer to be tested.The suite has been tested in a highly heterogeneous environment. Indeed, our testbed
onsists of a number of 
omputers with very di�erent 
apabilities and ar
hite
tures linkedby high-speed 
onne
tions. Namely, the ma
hines are linked either through a 100 Mbswit
hed Ethernet LAN or with broadband 
onne
tions (see Figure 1).
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Figure 1: The networked testbed used for exer
ising the mi
roben
hmarking suite
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2 Implementation 
hoi
esAs mentioned above, the 
ore of the suite is the library that provides the fun
tionality totest a peer and to allow a peer to be tested. The main 
lass is a parser, 
alled Test.java,whi
h invokes the right library method to start the peer as:
• master peer
• slave peer
• rendezvous peer
• relay peerThe latter two methods are not essential to run the test. However they are very usefulin a 
omplex environment managed by �rewall and/or NAT.We de
ided to let the network start in the main 
lass and then 
all the library toperform the test.
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3 The library APIsThe main 
lass of the library is the 
lass Ben
hmarkSuite. Its methods are 
alled to usethe peer as slave peer or as master and to 
hoose the test to perform. The publi
 methodsare listed below.beTestable transforms the peer in a slave peer a

epting test requests.beNotTestable stops the possibility to test the peer.doCpuTest dis
overs the requested number of slaves and performs a CPU test.doBandwithTest dis
overs the requested number of slaves and performs a point-to-pointbandwith test with ea
h slave sequentially. This method 
an also be used also to getlaten
y measures.doGatherTest dis
overs the requested number of slaves and performs a gather test (all-to-one 
ommuni
ation towards the master peer).doS
atterTest dis
overs the requested number of slaves and performs a s
atter test (one-to-all 
ommuni
ation towards the slave peers).doAll2AllTest dis
overs the requested number of slaves and performs an all-to-all test.3.1 Slave modeWhen running in slave mode, the peer a

epts the request originating from a master. Thepeer 
an perform more than one test at a while. However, the measures 
olle
ted by a testwhile other tests are running may turn out to be rather ina

urate. To avoid this problemwe let the user 
hoose a period of time in whi
h the slave 
annot a

ept further tests aftersu

essfully a

epting one.Neither beTestable() nor beNotTestable() has arguments. The �rst method swit
hesthe peer in slave a

epting mode and the se
ond reverts the peer to a normal peer nota

epting test request.3.2 Master modeAll the following methods, before starting the real test, try to dis
over the needed amountof slave peers. They also use the 
lass 
alled Communi
ator to manage the 
ommuni
ationover the JXTA so
ket. This 
lass was written to over
ome the well know unreliability ofthe jxtaSo
ket implementation.In the suite there are two kinds of time limit. The �rst is a hard limit de�ned by thesettings of the 
ommuni
ation 
lass, 
alled Communi
ator. If the elapsed time betweentwo messages is greater than this limit the 
ommuni
ation is restarted and the test is3




onsidered failed. The default value is 102 se
onds for the initiator of the 
ommuni
ationand 215 se
onds for the other peer. The se
ond limit is the limit on the duration of thesele
ted test. The master, after this period, usually set to 3000 se
onds stops its test 
lass,if the test is not �nished.Here is a brief but 
omplete review of the APIs of the master mode.3.2.1 CPU testThis test uses a quiz-like approa
h to investigate the 
omputational power available on theinquired slaves. The master asks the peer to perform a FMA1 on three randomly initializedarrays. The test 
an be performed �xing the amount of time to be spent in the experimentor �xing the number of iterations requested. The 
omputations 
an be done using integeror �oating point numbers.In a peer-to-peer environment, it is important to deal with the risk of 
heating peers. Soin our test we have provided the possibility to 
he
k the 
orre
tness of the results pro
essedby the inquired peer.The results are expressed in iterations per se
onds.SyntaxdoCpuTest(int numRepetitions, int numRequestedPeers, boolean isImposingTime,int timeOrCy
les, int initialSeed, long maxTime, boolean floatingPoint, booleantrusted)int numRepetitions number of repetitions to be performed.int numRequestedPeers number of slave peers to be involved.boolean isImposingTime true if the test has to be performed by �xing the amount oftime. false if the duration of the test is bound by the number of iterations required.int timeOrCy
les the number of millise
onds or iterations requested depending on theprevious boolean.int initialSeed the value of the initial seed used to generate the pseudo-random num-bers needed to initialize the arrays.long maxTime the maximum number of millise
onds allowed for the test exe
ution.boolean floatingPoint true if the test has to be performed using �oating point numbers,false if it uses integer.1The a
ronym FMA refers to the Fused Multiply-and-Add operation, that is, a �oating-point multiply-add operation performed in one step. Our test performs the following operation: 
[i℄ += a[i℄*b[i℄;
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boolean trusted it des
ribes the trustfulness of the environment. true if the slavesare assumed to be honest. In this 
ase the time measures are taken by the slavestheirselves. false if the behavior of the slaves 
annot be trusted. The time measuresare taken by the master and the �nal results are re-
al
ulated by the master to dete
tany 
heat.3.2.2 Point-to-point testThis test measures the �quality� of a point to point unidire
tional transmission betweentwo peers. The master peer sends an arbitrary amount of raw data to the target peerand measures the time elapsed. Through this test it is possible to obtain bandwidth andlaten
y measures. The test makes possible to perform multiple sequential tests using thesame amount of data or using exponentially in
reasing amounts of data. When in
reasingthe data, the pa
ket size double at every iteration.SyntaxdoBandwidthTest(int numRepetitions, int numRequestedPeers, int dataSize, booleanisDynami
, long maxTime)int numRepetitions number of repetitions to be performed.int numRequestedPeers number of slave peers to be involved.int dataSize the amount of data to be sent; if the test is with in
reasing size this integerdes
ribes the size of the initial data 
hunk.boolean isDynami
 true if the peers double the dimension of the transmitted data 
hunkafter ea
h repetition.long maxTime the maximum number of millise
onds allowed for the test exe
ution.3.2.3 S
atter testThe purpose of this test is to measure the bandwith used by JXTA during a s
atteroperation. The master peer 
onta
ts a number of other peers and simultaneously starts tosend data to the peers. As for the previous test, s
atter 
an perform multiple sequentialtests using same amount of data or using in
reasingly larger amounts of data.SyntaxdoS
atterTest(int numRepetitions, int numRequestedPeers, int dataSize, booleanisDynami
, long maxTime)int numRepetitions number of repetitions to be performed.int numRequestedPeers number of slaves peer to be involved.5



int dataSize the amount of data to be sent; if the test is with in
reasing size this integerdes
ribes the dimension of the initial data 
hunk sent to ea
h slave.boolean isDynami
 true if the peers double the dimension of the transmitted data 
hunkafter ea
h repetition.long maxTime the maximum number of millise
onds allowed for the test exe
ution.3.2.4 Gather testThe purpose of this test is to measure the bandwith used by JXTA during a gather oper-ation. The master peer 
onta
ts a number of other peers and tries to syn
hronize them.Here the syn
hronization steps performed by the master peer:1. send three pings to the peers.2. 
al
ulate the average (avg) of the three pings for ea
h peers.3. delay the start signal, for the su

essive operation, by �avg/2� for ea
h peer.The peers start to send the data to the master peer roughly at the same time regardless oftheir distan
e. As for the other tests, s
atter 
an perform multiple sequential tests usingthe same amount of data or exponentially in
reasingly larger amounts of data.SyntaxdoGatherTest(int numRepetitions, int numRequestedPeers, int dataSize, booleanisDynami
, long maxTime)int numRepetitions number of repetitions to be performed.int numRequestedPeers number of slaves peer to be involved.int dataSize the amount of data to be sent; if the test is with in
reasing size this integerdes
ribes the dimension of the initial data 
hunk sent to ea
h slave.boolean isDynami
 true if the peers double the dimension of the transmitted data 
hunkafter ea
h repetition.long maxTime the maximum number of millise
onds allowed for the test exe
ution.3.2.5 All-to-all testThe purpose of this test is to measure the bandwith used by JXTA during a transmissionfrom all peers to all peers. The master peer parte
ipates to the data ex
hange but alsogenerates the information to 
reate the 
onne
tions and 
olle
ts the results.6



SyntaxdoAll2AllTest(int numRepetitions, int numRequestedPeers, int dataSize, booleanisDynami
, long maxTime)int numRepetitions number of repetitions to be performed.int numRequestedPeers number of slaves peer to be involved.int dataSize the amount of data to be sent; if the test is with in
reasing size this integerdes
ribes the dimension of the initial data 
hunk sent to ea
h slave.boolean isDynami
 true if the peers double the dimension of the transmitted data 
hunkafter ea
h repetition.long maxTime the maximum number of millise
onds allowed for the test exe
ution.4 InstallationIn order to have a mi
roben
hmarking suite running the jar �le has to be 
opied onto everypeer. Then the suite 
an be invoked as a slave or as a master requesting a peer. (The suite
an also be invoked to establish either a relay or a rendezvous peer.) The following is aqui
k step-by-step guide on how to install the suite on UNIX/Linux ma
hines.1. Copy the suite to the target ma
hines, e.g.s
p Ben
hmarking.jar username�ma
hine.dei.unipd.it:~2. 
opy the JXTA and AEOLUS library to the target ma
hines, e.g.s
p -r jxtalib_dire
tory username�ma
hine.dei.unipd.it:~3. 
onne
t to the sele
ted ma
hines to start the slave peers, e.g.ssh username�ma
hine.dei.unipd.itjava - jar Ben
hmarking.jar edge4. 
onne
t to the master peer to start the test, e.g.java -jar Ben
hmarking.jar ma 
pu 6 10 1000 
y
les 1000000 159795. wait for the results 7



By default, the suite loads the list of rendezvous and relay peers from http://verona.dei.unipd.it/~jxtaThese are the 
urrent lists in the �les:rdvs.txt:t
p://147.162.96.109:9701relay.txt:t
p://147.162.96.121:97014.1 Command line guideThese are the self explanatory available 
ommand lines asso
iated to the servi
es o�eredby the suite. The pre�x of every line is 
learly:java -jar Ben
hmarkink.jar ma
pu NUM_PEERS NUM_REP MAX_TIME IS_TIME_OR_CYCLES TIME_OR_CYCLESSTART_VALUE IS_FLOATING IS_TRUSTEDbandwidth NUM_PEERS NUM_REP MAX_TIME DATA_SIZE DYNAMICITYs
atter NUM_PEERS NUM_REP MAX_TIME DATA_SIZE DYNAMICITYgather NUM_PEERS NUM_REP MAX_TIME DATA_SIZE DYNAMICITYall2all NUM_PEERS NUM_REP MAX_TIME DATA_SIZE DYNAMICITY5 Additional Do
umentationFor an extensive des
ription of the design 
hoi
es behind the 
hosen mi
roben
hmarking approa
h,see [1℄. Preliminary experiments and evaluation of the results have already been published in theopen literature [2, 3℄.Referen
es[1℄ M.Bian
o, P. Bertasi, A. Pietra
aprina, and G. Pu

i. Mi
roben
hmarking Software Pa
kage:Design Report. AEOLUS Deliverable 3.2.2, August 2006.8
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