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CADENUS Demonstration

The registration, presentation, selection and delivery
of a VoD service using the CADENUS Architecture
over a DiffServ network (,,Trial 1“)
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' Outline of the Demonstration

To show how the CADENUS architecture provides support for:

V' Independence of service provision and network provision

Vv VOD
Vv VolP
Vv VPN

V' Capabilities for monitoring

Live interaction with our real remote Service Mediator (VoD)

Summary of tests that we will perform on this testbed
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The Cadenus Video on Demand Service

Maastricht review demo
May 15t 2002




Demo roadmap

e Service Creation:
— The birth of a new Web Service
* Service Negotiation:

— Mediators interaction in the electronic market

— Dynamic, policy-based network configuration
e Service Invocation:

— SLA-based service ‘quality assurance’

Cadenus Project
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Creation of a new Web Service

* Four steps involved:

1.

define and put in a standard format a description of
the business process associated to service trading;

define a standard Graphical User Interface to allow
user’s customization of the service parameters;

define a standard template for the Service Level
Agreement;

define the rules to be applied in the translation from
the SLA to the corresponding SLS(s) at negotiation
time.

Cadenus Project




Step 1: Business Process Specification
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Step 2: The standard GUI (VoD)

<3 Access Mediator - Microsoft Internet Explorer

J File  Modifica “isualizea  Preferii Strumenti 7

=8| x]

J Indirizzn |J Collegamenti ”i

|J4="”

RCCESS MEOesTOR

title

advanced search

actor  director  writer
i . r

Cadenus Movie Databasel

Horme ]

search |

rame

advanced search

Select a cateqory
comedy action
drama sci-fi
thriller epic
horror animation

surname search |

Most Popular Movies

Cadenus Demo Clip
Mission Impossible 2
Totd Peppino & 'a Malafernmena
Shrek
Ritorno al futuro 3

|@ Operazione completata

l_’_ o Intranet locale

act




Step 3: the SLLA template (VoD)

3 Access Mediator - Microzoft Internet Explorer 5] x|

J File  Modifica  Misualizea  Preferti Stument 2 |J = e @

RACCESS MEOOe|eTOR

canenus VoD Service request -

Cadenus Dermo Clip

italian

italian

date|1 =]
timeln =|
datel1 =]
timelo =|
Quality
Gold .
Silver c
Bronze T
Wver Controls T o

Feguest |

|@ Operazione completata I_l_ (2R Intranet locals act




Reminder...the SLLA

<7uml version="1.0" encoding="UTF-8" 7=
=1
zStatus=Active</Status=
<Renegotiable=yes</Renegotiable=
=DateOfSignature=Mon May 06 22:13:54 CEST 2002</DateOfSignatures

- <Buyerlnfox=
- <huyer=
znamez=UoN &M</ /namez oo
< /buvers
= /Buyerlnfoz - «Payment:>
- «Sellerlnfo» - «<Costinfo=
- «<sellars - «iCosts
zhame=8M</names <valuex12</aluex
=/seller= <CUMrencyY =euro</CUrrancy >
=/Sellerlnfo= =/Costz
- <Servicex - =Paymentx>
z5erviceMame=video on demand<=/ServiceMame» <Cashzxyes</Cashs
- «Servicelnfos =CreditCard=yes</CreditCard=>
zID=1</ID= <BankTransfer=yes</BankTransfer=
<title=Cadenus Demo Clip=/title> </Paymentz
<lang=italian</1ang=> </Costinfoz
zsubtitle=italian=</subtitle> </Payment:
zquality=gold</quality: </SLA

<startTime=2002-1-1TO:0</start Time:=
zendTime=2002-1-1T0:0</endTime=
vorControl=no=vcrControl=
z/Servicelnfoz
=/ Services
Cadenus Project



Step 4: the SLS (Faquil@)

=7Tuml version="1.0" encoding="UTF-8" 7=
- «5L5=
Z5L5ID=1</5SL5ID:>
- <5Scope
- <Ingress:
zaddress [D="1">=143.225.220.2=/Address>
=/Ingressz
- <Egress:
<address [ID="1">143.225.220 3= /Address>
</EgQresss
=/Scopex
- «FlowlIDz
- <Sources

- <SourcePrefix ID="1"=
<Address=143.225.229 2/ Address s
<Mask=32</Masks

</SourcePrefixs
</S0Urces
- «=Destination:

- zDestPrefix ID="1">
<Address=143.225.229.3</Address»
<Mask=32</Masks

</DestPrefix:
</Destinationz
- <TypelfServices
<TO5 ID="1"=184=</TC5=

</ TypeOfServices

zDestPort=5000</CestPort=

<SourcePort=8500</SourcePort=

o0 0
<BucketRate=1500</BucketRates
<M TU=1500<14T U=
<MPS=50</MPS5=
</TokenBuckets
</TrafficConformances
- <ServiceSchedules=
- <Datex=
- <Y¥earRange
<Y¥earStart=2002</YearStart:
<¥earEnd=2002</YearEnd=>
=/¥earfanges
- <MonthRange>
<MonthStart=1</MonthStart=
<MonthEnds=1</MonthEnd=
=/MonthRange:=
- «DayRangex
=DayStart=1=</DayStart:
=DayEnd=1</DayvEnd=
«/DayRange=
- < TimeRangesx=
- «<TimeRange 1D="1"=
=TimesStart=0</TimeStart>
< TimeEnd=0</TimeEnd:=
=/TimeRange
</TimeRanges=
</Date=
</ServiceSchedules
<ExcessTreatment=Dropping</ExcessTreatment =
/S5

RSN,




The Service Directory :
~

e Contains the models of the standardized
services (service types)

* Gives a SM the possibility to publish its own
profile and the services it offers

* Gives the AM the possibility to retrieve
information about the portfolio of services
and about the SMs that are offering them

* Acts both as a regstry and as a repository

Cadenus Project



The Service Authority

* Supervises the entire framework
* Defines, upon SMs’ requests, new service types

* Makes sure that any registered Service type is
compliant with the current specifications

* Avoids service duplicates, by making sure that
no registered service appears in the Directory in
two slightly differing versions

Cadenus Project



UD D I (Universal Description Discovery and Integration)

* A framework for the description and discovery ot services
based on the creation of a world-wide registry aimed at
tacilitating zntegration

* Uses XML to represent data
* Uses SOAP (Simple Object Access Protocol) to

exchange messages (query,registration, etc)

* A logically centralized, but physically distributed service

Microsoft @i

Cadenu

Node Operator...

Node Operator...



UDDI at work ®
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Publishing a new Service Type

\GADENUS

Business Process Specification

VOD

|www cadenus. org/BP_VoD.xml |Cadenus |Mod|& fields

3 Untitled Document - Microsoft Internet Explo

Service Type descriptions

ol service type Specification

In
Came
| Suba |

|tipologia di servizio: Video On Dermand

Add Description

Business Process Specification

[vaD

OverviewURL descriptions Jiwsrwr cadenus. org/BP_VaD xrml

this fields are requi

Business Process Specification for Wal

|Spec|F|ca del BusinessProcess per il Yol | | \

| | | Subrni
Add Description Submit

ICadenus 'I

BP name

BP Specification

\/{axonomy Specification



filrnOnLine
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/3 Untitled Document - Microsoft Internet Explorer
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-http Shararer flmonline. comfebamlepp zml
PP \
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wideoProviding
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ef
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|
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VoD- the SM’s Database

Content
E=9A M Identifier

1..n
Track

<sfilenam e
<Alength : Long

=

QoS
Description

QoSDescrlList

SubTitles AudioTrack -
VideoTrack
«<#language «<#language
Comprinfo
Audiolnfo ;
Zfrequency V|deoI‘nfo
ZavBitRate <aresolution
=scomprFormat =scomprForm at
—stdEncoding <#fram eRate

N\ /

Feeled Quality
Parameters

1..n

QoS Param

«<=startTime : Long
<sendTime : Long
<#averageRate
<#peakRate
—bufferSize

Cadenus Project




VoD- the SM’s Database

SMIdenkifier
filename
length
resolukion
comprFarmat
frameRate
QioSHML

ey
1
SMIdentifer
AMIdentifier
— o

SrIdentifier
filenarne
length
language
frequency
avBitR.ate
camprFormak
stdEncoding
QSEML

QoSDescription [-]

oS description for Cadenus
ol Service
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| = startTime
|
|
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o
11}
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|
|
|
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Dynamic network configuration

A policy-based approach

Cadenus Project




Dynamic network configuration

SLS = Service Level Specification PDP = Policy Decision Point

RM=Resource Mediator PEP = Policy Enforcement Point
SLSR = SLS Repository PIB = Policy Information Base
NC = Network Controller NDPR = Network Dep. Policy Repository

— ey — N e

f |
| | |
I — S
| m (PDP) | : :
| ///PS Nps | | Next-hop |
| AS
I PEP PIB PEP PIB I I |
I COPS API COPS API | COPS API I I I
I Devnce Controllen Devnce Controllen Device Controllen I |
I ¢TC API TC API meR ¢TC API I I
| fraffic contrd — Traffic Coniee) | '
| I
l Router Router Router I l ,
~ - - Q{Adenug Pr0]ect o

Autonomous Sys‘rem
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Other issues faced...

* Interdomain functionality:
— SLS “splitting’ techniques.
— MPLS infrastructure at the lower layer:

 Traffic engineering (RSVP-TE) %&%@?L@
* Dynamic configuration of Traffic Trunks

— COPS for Traffic Engineering

— Complete implementation under Linux

* Monitoring:
— Design of a Cadenus monitoring framework
e D22
— Liason with MoMe (Monitoring and Measurement) cluster

Cadenus Project



SILA and Voice Over IP

SLA Parameters

Profiles: Residential (per call basis: e.g. through Dial-up)

Corporate (per monthly basis: e.g. to connect two sites)

!@ Operazione completata | | ‘7‘:‘5’ Rizorze del computer

a CADENUS - Miciosolt Internet Explorer
;-lnd;uo - -pi 2 @71{3 | @;ema Bej}lsferiti ivubineda 4 5 S B -5 B 9 1
Service Level Agreement for VoIP 1
¢ CORPORATE Quality - Select- =
Duration - Select- (Drays)
Destination I (IP address)
SLS Parameters
6 RESIDENTIAL Quality Eelent-
> - GOLD SILVER BRONZE
pe T e Latency <100ms 150ms 200 ms
Loss <02% 5% 10 %
Invia query Resell - Jitter < 20 ms - P . -
. Bandwidth> 100 KbpS§BYHIeL 80kbps
4



VoIP Application

»Connection topology: PC2PC
(Extension coming) PC2Phone

»Connection mode: Full-duplex
»Platform Independent
(O.S. tested) Windows 98/NT/2000/XP
Linux
SIP Information | RTP Information
Encoding: | 16-hbit inear -
= Duration: | 40 ms -
Invitee: [rooti@192.168.19.13 ‘ - |
Log
Register Invite Finish

1st phase: SIP (Session Initiation Protocol) cadenus Project
2nd phase: RTP (Real time Protocol)




WCADENUS

Service Mediator:
VoD Service Demo

4t Review - Common presentation Maastricth, May 15-16 2002



Demo Phy5|cal archltecture

Trento
< ebXML
Internet=
I.l HTTP
Maastricht . . A
Access

4

& )
 I—
/ End User
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Well-known VoD

CADENI!'Z
Access
Mediatofr

End-User Request

Send Request

Translate Reque

Create Contragt#/Service Str
Compute SLO

Reserve VoD Resourge

Generate SLSs

Negotiate IP QoS Services

Resource
Mediators

4th Review - Common presentation

SN |tectu re

Maastricth, May 15-16 2002



VoD Service Design

N/ Steps for introducing a new service type in
the Service Mediator:
V' SLA Template and Service Template
V' Service negotiation and configuration workflows
V' SLA-SLO translation rules
V' Data format translation rules
V' Configuration policies

4t Review - Common presentation Maastricth, May 15-16 2002



SLA/ Service Model

SLA Temp late
Guaranteed o Motric 11 cim_MetricDefinition
Quality Leve
I 4
Customer SLAInstance 1
| * * *
- - - - - SLO Enty
K q Service Offer Quality 0.1 . Service Level O bjective | 1 Entry * QETpdiCyRme CIM_PolicyRule
Agreed E>gosed | DJ
Contract | ; *
1 x Contract | 0.1 4 liveryRule
SLA Contract | | Quality *
Quality Description === = - 1
— . 0.1 CIM_QoSService
A 0.1 1 * Serwice 1
. Dependency
Cller)t Service *_ei SAP *
Serwice
e 1 3 *
Access Pant
Sewice QoSS WService
Instance +
|a11 Service
1
Service Template Sement | I
Service Bundle Elementary Service| *
I__I_-__I y I 0.1
Operational Application Service NW-bearer Se rvice
Service
b I IP E2E SLO
Value -ad ded Ser vice Infrastructural Service f
Core|Model
| | | IP E2E L2 Access IP Access
IP VPN Content DNS VolP
onten Hostin Securi o
Reusgable Model g y
- A
VolP_ VPN Gold VolP_VPN VWPDEB VolP SLO e-data SLO
Custom Model

4t Review - Common presentation Maastricth, May 15-16 2002




VoD Service Model

VPN SLA Contract

?

VPN Service

IP Pipe Service

L2 Access Service

VoD SLA Contract

orderDate
customerData
cost
provisioningTime

Client Service

*

VoD Service

contentlD
schedule

Service Dependency

3

IPConnection Service

ingress
egress
schedule

4th Review - Common presentation

Maastricth, May 15-16 2002



VoD QoS Characterisation

¥ Assumption:

\J'the customer has an Internet access with
bandwidth suitable to the required CoS

V' Video recorded at constant quality (e.g.
MPEG 2)

VoD Class of Service imposes constraints on
the IP connectivity service required

VBandwidth requirements

v Performance parameters requirements for the
different channels required (video, audio, control)

4t Review - Common presentation Maastricth, May 15-16 2002



\CADENUS

VoD Classes of Service

VoD Gold Quality ~ VoD- Gold VoD Silver VoD Bronze

v

VoD-SLA-Contract

customer
orderDate
cost

i

VoD-Service

contentlD

schedule IPLR-SLOEntry
operator
threshold
unit

IP-Connection- Service IPConnectionSLO Kj—— IPTD-SLOEntry

_ _ Xl I

ingress isExposed

egress 1

schedule K>——
IPDV-SLOEntry
Throughput-SLOEntry

4th Review - Common presentation Maastricth, May 15-16 2002



End-User-Request
Customer =“Mario Rossi”
Selected Title =“Rambo”
Schedule =15-5-02:20:30
Quality =Gold
IP Address =192.45.127.57

VoD Instance

VoD Gold Quality

L1

VoD Gold

customer="Mario Rossi"
orderDate=15-5-02
cost=10

Q

VoD Service

contentlD="Rambo"
schedule=15-5-02:20.30

—

%

Command IP Connection Service

Audio IP Connection Service

Video IP Connection Service |_|

IPConnectionSLO

K1~

ingress=193.70.236.18
egress=192.45.127.57
schedule=15-5-02:20.30

ingress=193.70.236.18
egress=192.45.127.57
schedule=15-5-02:20.30

4th Review - Common presentation

IPLRSLOEntry

operator="less-than"
threshold=10E-3
unit=none

IPTDSLOEntry

operator="less-than"
threshold=400
unit=ms

IPDVSLOEntry

operator="less-than"
threshold=50
unit=ms

ThroughputSLOEntry

operator="greater-than"
threshold=600
unit=ms

Maastricth, May 15-16 2002




CADENUS

SLS Generation

Service Mediator

Access Mediator

4

Video
SLS
Resource Mediators
End User

VYideo Channel
Audio Channel
Command Channel

5
:
:
:
:
:
§

4th Review - Common presentation Maastricth, May 15-16 2002



%DENU

SLS QoS Parameters

VoD CoS Channel IPTD IPLR Bandwidth
1pe (ms) (Kbps)
Gold Video 400 10E-3 50 2000
Audio 400 10E-3 U 64
Command 400 10E-3 U 50
Silver Video 400 10E-3 50 256
Audio 400 10E-3 U 32
Command 400 10E-3 U 50
Bronze Video U U U
Audio U U U
Command U U U U

4th Review - Common presentation

Maastricth, May 15-16 2002
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Tests and Measurement for Trial 1

Y Functional testing of the architecture:
\ Service registration and partner localisation (AM, SM, SA)
\ Service design, SLA-SLS translation (SM)
\ Service negotiation and configuration (AM, SM, RM)
\ Service invocation (RM)
' SLA monitoring

V¥ Non functional testing:

V' Performance
N/ Scalability
\ Usability

4t Review - Common presentation Maastricth, May 15-16 2002
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