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Client Server
FIRST NAME[MAARTEN | '
LAST NAME [VAN STEEN | > >
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Check form Process form
(a)
Client Server
FIRST NAME[MAARTEN |
LAST NAME [an STEEN | Efﬂm‘TrEEN
E-MAIL [STEEN@CS. VU NL | STEEM@CS WU ML
=] oo
Check form Process form
(b)
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Pitfalls when Developing Distributed
Systems

False assumptions made by first time
developer:

e The network is reliable.

e The network is secure.

e The network is homogeneous.
e The topology does not change.
o Latency is zero.

e Bandwidth is infinite.

e Transport cost is zero.

e There is one administrator.
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(Distributed Computing System) ool & 595 lawlxo v —)
s Cluster computing systems
¢ Grid computing systems
(Distributed Information System) ool & 595 OleMb! qwaw —Y

— Transaction Processing Systems

— Enterprise Application Integration (Exchange info via
RPC or RMI)

odud &3 595 yuST 8 0duls dunad i — Y
(Distributed Pervasive (Ubiquities)/ Embedded System)

— Home Systems (e.g. Smart phones, PDASs)

— Electronic Health care systems (Heart monitors, BAN:
Body Area Networks)

— Sensor Networks (distributed Databases connected
wirelessly)
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Cluster Computing System G <lase:
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An Example of a Cluster Computing System

Master node Compute node Compute node Compute node
Management Component Component Component
application of of of
parallel parallel o000 parallel
Parallel libs application application application
Local OS Local OS Local OS Local OS
Remote access S-ts;nzjgiraﬁt-at;vc-)r-k- [

High-speed network
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Applications

l

Collective layer

Voo

Connectivity layer Resource layer

Vo

Fabric layer
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Grid Computing Layers

Collective layer: access to multiple resources and
typically consists of services for resource
discovery, allocation and scheduling.

Connectivity layer: transfer data between resources
or access a resource from a remote location

Resource layer: managing a single recourse such as
creating a process or reading data

Fabric layer: provides interface to local resources
at a specific site within a V.O.
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Begin-Transaction
Read
Write

End-Transaction = Commit
Abort
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Nested transaction

| |
| |

Subtransaction Subtransaction

Airline databa% / otel database

Two different (independent) databases

A nested transaction
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Server
Reply
Transaction Request
~ Requests

Request

Client > . e S
application | l TP monitor ’
Reply
Repl

i Request

Reply Server

=

The role of a Transaction Processing (TP) monitor in
distributed systems
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Enterprise application integration (1)

Client

application

Client

application

Communication middleware

Server-side
application

o

Middleware as a communication facilitator in enterprise

Server-side
application

o

application integration
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Enterprise application integration (2)

3 Slein Gl el LT g,y gmiddleware by ais
yudii Wiglh o0 coliw! Enterprise applications

CORBA (Common Object Request Broker Architecture)
DCOM (Distributed Component Object Management)
RPC (Remote Procedure Call)

RMI (Remote Method Invocation)
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Electronic Health Care System :) JL.o
Wireless Sensor Network :Y JL.o
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e Embrace contextual changes (i.e. I was a phone now I
am a web access device. A device must continuously
be aware of the fact that its environment may change)

e Encourage ad hoc composition (used differently by
different users, e.g. PDA)

e Recognize sharing as the default (easily read, store,
manage, and share info)
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Electronic Health Care Systems (1)

Questions to be addressed for health care systems:
Where and how should monitored data be stored?
How can we prevent loss of crucial data?

What infrastructure is needed to generate and
propagate alerts?

How can physicians provide online feedback?

How can extreme robustness of the monitoring system
be realized?

What are the security issues and how can the proper
policies be enforced?
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Electronic Health Care Systems (2)

External
storage

\
| GPRS/UMTS

ECG sénsor
PDA

\
Motion se[lsors

- - - -

body-area network body-area network

(a) (b)

Monitoring a person in a pervasive electronic health care

system, using (a) a local hub or (b) a continuous wireless

connection.
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Wireless Sensor Network (1)

J
0oy AR
NIRRT el i) Base — Station (Sink)
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Wireless Sensor Network (2)

e Questions concerning sensor networks:

How do we (dynamically) set up an efficient tree in a
sensor network?

How does aggregation of results take place? Can it be
controlled?

What happens when network links fail?
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Wireless Sensor Network (3)

Sensor network

Operator's site

Sensor data

is sent directly
to operator

(@)

Organizing a sensor network database, while storing and
processing data (a) only at the operator’s site or ...
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Wireless Sensor Network (4)

Each sensor
can process and Sensor network
store data

Operator's site

Sensors
send only
answers

Organizing a sensor network database, while storing and
processing data ... or (b) only at the sensors
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