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Motivation

m Unlike distribution, mobility is hardly transparent to
application developers

m Various “kinds” of mobile systems
O with different network organizations (nomadic, ad-hog, ...)
O based on different platforms (Wireless Corba, J2ME, ...)

provide different functionality to applications

m We need to understand what can be done, and fow,
O for building applications: What happens if I do XYZ ...
O for designing middleware: How do I add QOS support ...
... in this network / on this platform?
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Example

m What will happen if new QOS
requirements arise from client

application?
QoSOHaradByWLANMatwork . -
Servicel ypernternetConnection | o
Speed i iMbps; fffljﬁww —
Price: 0.03€' Min; F_,"'.Access Point

WLANConnectign™""

ETS
.............. GPRSConnection g

CoSRaquiredByClient QoSOfferedByGPRSNatwork

ServiceTypelnternetConnection SenviceTyperinternetConnection | GPRSBaseStation
Speed: 56Kbps;

Frice. (. 01€MicByte;
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Requirements

Styles of Mobile Systems should capture
the structure and operation of a class of
mobile systems
O precisely (with formal, executable models)
O understandably (to software engineers)

Oat a high level of abstraction (to relate to
application requirements)
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Outline

m Approach: Graph Transformation and
UML

m Application: A Style for Nomadic
Networks

m Adding QOS-awareness
m Example (revisited)
m (Potential) Benefits

&
Approach: Graph Transformation Systems

instanceOf NodeType
(fromConnectivity)

Node
(fromConnectivity)

1
locatedAt administrates locatedAt 1administrates
Area% instanceOf b1 iAreaTypel

type graph

NT :NodeType|
n:Node
instanceOf

transformation rules moveln

NT:NodeType
N . . locatedAt locdtedAt
(pairs of object diagrams) i instanceOf| a:Area |:> )
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<<node>> <<node>>| <<node>>
NT n:NT n:NT
t.ransforrr\atlorT rules locatedAt moveln I locatedAt
(pairs of object diagrams, I:>
with stereotypes) <<area>> <<area>>| <<area>>
AT a:AT a:AT

e

Approach: Graph Transformation Systems = ~

(with UML-like Syntax)

Node instanceOf NodeType
(fromConnectivity) (fromConnectivity)

1
locatedAt| |administrates  locatedAt| | administrates (cl:;\)lszed?;gf:m,
i | | cf. UML metamodel
Area instanceOf 1 [AreaType )

&
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Application: A Style for Nomadic Networks ”

Meta model structured  Transformation rules

into packages for operations

O SW Architecture O register, deregister

O Connectivity O moveln, moveOut

O Roaming O connect, disconnect
O handOver

- separation and
integration
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Metamodel Package: SW Architecture

Architecture |

service

service
uses

r instanceOf ﬂ .
. Component PIComponentType| client
client

as

1
v
instanceOf >

7| PortType

2 2
A |connects A |connects

instanceOf » ConnectorType

& g~
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Metamodel Package: Connectivity -

ComponentType Component
(fromArchitecture) (fromArchitecture)
deployedAt deployedAt
v v
instanceOf

< instanceOf

S registered
]
1.7 provides

instanceOf

uses
ConnectorType Connector
(fromArchitecture) (fromArchitecture)
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Metamodel Package: Roaming
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Roaming

Node
(fromConnectivity)

1
locatedAt administrates

NodeType
(fromConnectivity)

locatedAt 1ad ministrates

Area% instanceOf b1 AreaType|

&

Operation: Handover

<<bridge>>
Bridge1

|c0nnects

<<connection>>

Connection3

|c0nnects

<<bridge>>
Bridge3
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b1: Bridge1

<<node>>
ni: Nodel

<<bridge>>

<<connector>:
cr: Connector
connects luses

<connection>>
n2:Connection

<<bridge>>

b3: Bridge3

administrates

<<node>> <<area>>
n2: Node2 a2: Area? | |<<area>>
locatedAt a3 Area3
locatedAt

<<node>>
ni: Nodel

<<bridge>>
b1: Bridge1

<<bridge>>
b2: Bridge2
hosts

<<connector>:
cr: Connector
uses|

connects

<<bridge>>
b3: Bridge3

conhects

<connection>>
n3:Connection

<<node>>
n3: Node3

adminigtrates

P administrates | __;req.s
. a2: Area2 | |<<area>>
locatedAt a3: Area3

locatedAt
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Adding QOS-awareness

m monitor properties
of resources

(like bandwidth of QoS
network connection) — —
m match 1.0 Vin
req u | rements QoSRequired satisfied |QoSOffered
. . A requires provides A
against properties b | é .
m negotiate contract Requestor Provider
if requirements are | . .
nOt SatiSﬁed Component | Network
(fromArchitecture) | "'\ (fromConnectivity)
13
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Handover with QOS

<<QoSOffer>>
qo2:

<<bridges>
Bridge1
connects
<<connection>>|
Connection3
1

<<bridges>
Bridge3

nw2; Netwrk2
| <<connector>:
cr: Connector
uses

ses
conngcts
o 5

connects

kn3 3: Node3

| e———

|<<network>>
Ir\w1 - Netwrk1

administraes

<<area>>
a3: Area3

locatedAt locatedAt

locatedAt locatedAt
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Example (revisited)

m What will happen if new QOS

requirements arise from client
application?

QoSOHaradByWLANMatwork
Servicel ypei/nternetConnection
Speed: 1 1Mbps;
Frice: 0.03€' Min;

-'F—l

«+*" Access Point

ﬂf(

QoSRequiredByClient
ServiceTypenternatConnection
Speed: {1 Mbps; Soeed: S56Kbps;

Frice. (. 01€MicByte;

QoS0feredByGPRSNatwork

SemviceT ypeinternetConnection

(ﬁ‘?’) / N

GPRSBaseStation

&

Configuration before Handover -

16

<<component>>
client:MailClient

<<QoSOffer>>
go2:

prevides

requires |

gprs:GPRSNetwork

<<network>>

provides

<<connector>>
<<QoSReg>> emailCr:Session
r: 01:
G g_ <<bridge>> uses
‘—‘—'— = mpcb:MPCBridgelconnects | connects
safisfied
<<network>> <<connection>> <<node>>
wian:WLANNetwork <<bridge>> cn2: GPRSCon | |BaseStation:BSNd
| wlanb WL anBri
provides TGSt administrates
<<node>>

ministr | <<area>>
office1:WLANArea

AccessPoint:Server

<<area>>
Outside:GPRSArea

! —cateds ! -

office2: GPRSArea
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Configuration after Handover ”

<<component>> deployedAt <<QoSOffer>> <<network>>
client:MailClient <<node>> gqo2: ides (gprs:GPRSNetwork
. | mobilePC:Winte -
requires provides
<<connector>>
handOver <<QoSReg>> <<QoSOffer>> hosts emailCr:Session <<bridge>>
ar. qol: gprsb:GPRSBridge

<<bridge>> s
mpcb:MPCBridge| connects | hosts
<<connection>> <<node>>

[ I provides uses
satisfied
<<network>>
wlan:WLANNetwork
R wlanb:WL anBridge
provides connects administrars |administrates

<<bridge>> cn3: WLANCon | |BaseStation:BSNd
hosts

<<node>>
AccessPoint:Server

<<area>>
office1:WLANArea
locatedAt T

<<area>>

administraies Outside:GPRSArea

<<area>>

locatedAl office2: GPRSArea
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(Potential) Benefits

What can we do now?

O classifying mobile systems by modelling
styles (and comparing the models)

Ouse models for analysis, simulation and
testing (of applications or middleware)

Ostudy refinement relations between styles
different levels (Nomadic > Wireless Corba)

18
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Simulation in Fujaba (www.fujaba.de) ”

1.Static Structural Specification

L2inix]

— F| 2.Dynamic Behavioral Specification

3.Code Generation

WCORBA software
Dobs

ion Kernel Reflection Library

Reflection API
Java Virtual Machine

19

Initial Cnfiguration
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Testing and Refinement

—
Conceptual
> Model of
MIS Style
Conceptual ; lL Tool(Fujaba)
Level ! [ conceptual ConceptualAPI
f Simulat O<' """"""" Application I
<<refines>> .
‘ Concrete Model
Piatform "] of style )
Specific (WirelessCorba) : <ctiSess>
Level <<uses>> .’
ﬁTaol(Fujaba)
N
L
g;,’::.f,':f,-f,,, ‘ ConcreteAPI

Implementation

20

Conceptual Modeling of Styles for Mobile

Systems

15/09/2004

10



