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e Infroduction: Use cases

e Architecture: Simulator, Node, RouteMessage
stfructure, Factories, RouteMessagePool

e Configuration: tuning

e Life cycle: Simulation, Applications, Application
level messages
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e Open code project
e Framework for overlay network simulation
e Implemented in Java

 Layered architecture (decouple p2p
orotocols from applications)

e Advanced visualization output
(Pajek, GML)
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1. Simulate time-steps:

Run specified number of time-steps within
current network. The simulator processes all
nodes this number of time-steps and delivers
generated messages at each time-step to the
target nodes.

2. Build network with nodes:

Build network with the specified number of
nodes. Can be built a zero-sized network. A
cofigured number of time-steps is run between
each node join.



3. Build network by events

1. A zero-sized network has to be built.
2. All events in specified file will be loaded.
3. Only node events: { JOIN | LEAVE | FAIL}

4. Serialize network

Save on disk the current network. Waste fime
only once: reuse simulated networks different
times.

5. Deserialize network

Load from disk a serialized network. It will be
presented as before being serialized. Confinue
your research at this pointf.



6. Stabilize

Post-conditions:
- Overlay network stabilized
- Only overlay maintenance messages
- No application level messages remain to deliver

/. Run application over the network

Add/Register the applications to the nodes,
focus of your research, and evaluate its
operation.
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1. Implement KBR
e Implement new KBR overlay networks, like Pastry
or Chord.

e Mainly, if requires the related node
implementation, following the new overlay
protocol.

2. Implement applications

Develop new compatible applications for these
KBR overlay networks, not focused on any
specific KBR.
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Network layer

zinterfaces
@ Network
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existhodelithldd
failModesh
getRandomapplicationg
getRandomModed
getSimulatedSteps
getTopalagyd

iteratorg

joinModed

joinklodes
leaveMades()
pretyPrintlodes)
printklodes(
registerdpplicationd
registerdpplicationAlld
registerdpplicationRandorm
rung

simulated

Sizei)

stahilize)

sefTyvpe)
setvaluesd

Node layer
G
@ Ehetween(
& NodeHandle o add(
» Ty hetweend)
@ getld() @ hetweenEQ
@' getProximityd a clockwisel
& istlivel & shifio
iy subtract]
My toByteArrayd
& tostringFull)
ginterfaces:
O Node sinterfaces
@ RouteMessage
@ hroadcasth
@ getd) @ getspplicationld(
@ getldFactor @ getDestinationld
@ getLocalHandled @ getkey]
@ petRepisteredapplicationsly | @ gdetMessaged
@ jaing @ gethode]
@ leaved @ getMextHopHandle
@ outMessages( @ petSourceldd
@ prettyPrintfode @ getTypel
@ printtloded @ setspplicationld(
@ processo @ setDestinationld
@ received @ setkev)
@ registerdpplicationd @ setMessage
@ routeDatad @ setModed
@ gendd @ setMextHopHandle
@ sefTimerd @ setSourceld()
@
s

Application layer

ginterfaces
& EndPoint
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hroadcast])
forwardd
getApplicationd
getApplicationldd
getldd
getlLocalbodeHandle
locallookup
neighhar3etd
rangel)

replicaSet)

routed
scheduleMessaged

ginterfaces
@ Application

deliver(
forward
getldd
setEndPoint()
setld()
update)
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e Layered definition

Applic Applic Message Applic Applic
ation ation ation ation
End End RouteMessage End End
Point Point Point Point

RouteMessage
Node Node
NodeHandle NodeHandle
Node N Node M




Source |Destination | NextHop | Key | Appld Message

e Extensible

e Invariants: O
— Source: 48
— Destination: 4
— Key: 8123
— Appld: " N51
— Message: “Put sth”

e Variants: nas
— NextHop: 56

NextHop



e |Interfaces that follow the Factory Method
design pattern

— Godal: Build elemental instances, without mean
real implementations

— {Application | EndPoint | Node | NodeHandle |
|d}Factory

e GenericFactory:

— A Ysuper-factory”, that uses specified factories
implementations within simulation



e Time and resources eficiency is required
e Java Garbage Collector is our Y*enemy’. No

“new XYZ(...);” in your codell
e A lot of RouteMessages are used within @
simulation

e RouteMessages have a very short life fime

A Pool of RouteMessages is the most suitable
design:
getRouteMessage( ) & freeRouteMessage()

 Note: The RouteMessage’s life cycle is
handled by the programmer



 Example: Running a test called “SIMNETTEST”

Without

recompiling! chord.properties

symphony.properties

-

Simulator ’ master.properties

\_/—

I

GenericApp.start("../con

[estNames.SIMNETTEST| #SIMNETTEST = ../conf/chord.properties , _
SIMNETTEST = ../conf/symphony.properties vial.properties

_l

[ITestNames.SIMNETTE




e Steps for adding a new test (recommended):

— Select a non repeated name for the test and put
it in planet.test.TestNames

— Put this name into the conf/master.properties

and associate the final(s) configuration files
FACTORY_TESTAPPFACTORY = ../conf/chord.properties

#FACTORY_TESTAPPFACTORY = ../conf/symphony.properties
#FACTORY_TESTAPPFACTORY = ../conf/trivial.properties

— Create your own configuration files (if necessary),
based on {chord | symphony}.properties

— Build the fest itself under planet.test hierarchy



Simmulator : ISimulat)

or

create

Metwork © Metwork:

jninklodes{int): int

add nodes

Id1 - 1d

buildd first 1o

Modet : Mode

e____Fin(T:i):_\!FoF____J:I
inin itsielf
I
I I
| | Id2 :Id
| | .
créate new Id I
: I MNode? : Mode
e
|create nesws Mode with hewld i
I I |
I I
e———————I—————————————I—————I:l
! jmingd); vold | |
[ join to booteﬂrap |
run predefined nurpber of steps | |
runfint: int | | | |
- | | | |
- - ) - ___ | heratively, add each Mode
_i‘ I ] ‘!_ with its 1o to the RMetaork




stahilizef: int l
stabilize the netwark

simulation persted
simulate(): boolean |

while (simulateQRT— —] DrDEESS(L:vnid
process ope step

process ingoming messages
sendi{RouteMessage): void

|
processd; yoid |
process nn% step |
|
|

Process incoming mess
send{RouteMessage): vaoid

—————— +F— = | process the rest of nodes Il]

Duthﬂessageg(}: GQueue

gets all messabes to be send
e e e e T ——

|
|
|
receive(Routemgssane): void |
receive all inu:-:urping messages >|j :
|
|

! receive(RnuteMe&age):w:nid

[ receive all inu:u:umihg messyaes >|——r| send outgoing messages
_______ J______J_____—_I——————— to each node,

| fallowving nextHop

I outhMessages Gueue |
T T

gets all messaggs to be send |

- ——— — A R e

receive(RnuteN{essage}:w:nid l

|
| |
receive all icu:urrling mMessages | |
| [: | |

l

[

| receive(RnuteMe$sage):w:uid
| receive all inu:u:umipg messages >|j:| send outgoing message
———————1———————|———————I——————|— to each node,

fallowing nextHop




X

Loent

- Metwork:

registerspplicationAld; void _!_

register one application to all nnt!ee
cred

MHodel : Mode

Appl Application

_P..
te ane ingtance

_________ S —| begining of process Il]

|
|
|
|
-l

no simulation step ]
i runned

P
| registerApplication{&pplication, String): EndPoint
| redister application Appl
|
|
| EndPaint1 : EndPoint
|
| create EndPoint
|
|
| EL ________
|
| |
| SetEndF'lll:uint{EndF'nint}:w:uid
set refmienu:e to EndPaint
T T T T T T T T T T T T T T T T
————— -l— e e e e |— e e e e = —|~| repeat this process for each node

R S—




I getRandomApplication(String): App 'catiI:ln
get one reference of Application

| specifichethod(: voig

invoke specific methﬁ'd

stabilizeq: int I
execute application's logic

start stabilIzatiDn

simulated: hoblean

process: vold

route(ld,Message, ld): void
send one or mare messape

process messfges

routeDatalRouteMessage): void

rautes outgoing messag?l?rl

| fapward(Message): hoole I Ti ardiRouteMessage): boole
| answer if continue routin continue routing?

| Jeliver(ld,hﬂessage}:vui

sc:]hE__::“JIeMessage(RDuteMessage,l

D woid

deliver a messane

deliver message

routelld Message,ld): vai

=3

reply message

-

routeDatalRouteMessage): vo
( ge): yo

route message

sch!ec_i__u-leMessage(RDuteMessage,lo

Heliver(ld,hﬂessage}: woi
deliver message

broadcastild Messagel vii

make a broadcast

| authlessages:
| get outgoing meksages

receive{RouteMessbge}: wiid

I
|
recelve Incoming essage
I
I
1

process incoming messacgd

send{RouteMessage): void

ol woid
incaming message
id hroadcast(RouteMessage): vold
raute broadcast message
T T
T

process the rest of nodes I\—\]

send outgoing messages
to each node,
following nextHop




CApplication

. ChordEndPoint

route(ld Message [d): vai
| routefld Message, d) soir

send a message

P
build a MessageData with Mess

MessageData

age and Messags

5 |

‘Mode

- Routehessane

build ChordRouteMessage with Messaquata as cpntent

sends qhnrdHnutehﬂessage



|
| schedulehﬂessage{HnuteMessage,lnng&}: Wit

deliver Routehlessage |

gethlessaged): Message |
. pet content returns Messagelata | |

gethlessaged: Message i

gelcrtent, o delver) method
nethessagekey]: Id I
 _ _ _GetMessage'sld
| lver(ld Message): voip T
u deliver Message with its |d |
|




