
1

Business Optimized Networks www .ipanematech.com

Application-Centric Performance 
SLAs for MPLS VPNs 
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Enterprises are looking at consistent end-to-end application and service 
performance guarantees

“What are your top three issues in managing corporate IT infrastructure?”

Consistent end-to-end application and 
service performance guarantees

Unplanned infrastructure changes resulting in 
incidents and downtimes

Unanticipated infrastructure effects from 
consolidation and new application projects

Misconfiguration of network objects

Wide Area Network performance

Other

87%

73%

49%

28%

25%

37%

Source: Forrester Research Study among IT infrastructure managers at $1billion-plus companies,March 2005
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A new opportunity for service providers to increase market share, 
revenues and profit 

Do it yourselfBuy them as a 
service

Neither

47% 41%

12%

Source: IDC survey of network 
managers of large European companies

A 3rd generation of IP-VPN services is 
emerging to answer this need

Source: Ovum

A large portion of Enterprises are 
looking at Managed Services for 
Application Traffic Management 

1995 2000 2005 2010

Applications 
support

Time

One service class

Core network availability

Time to respond

Multiple class of service

Predefined application mapping

End-to-end network availability

Time to respond/restore

Latency, jitter, packet loss

Network performance reporting

Proactive fault reporting

As before plus:

Applications class of service

Dynamic applications mapping

Application performance reporting

Proactive applications degradation reporting

Applications acceleration ?

1st generation 
services

2nd generation 
services

3rd generation services

“A few service providers are making the first steps towards 
applications-centric SLAs, sometimes referred to as the Holy Grail of 
networking.” Peter Hall, Ovum
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SLA basics

Type of SLAs
Reactivity
Availability
Efficiency

Ingredients for an SLA
One indicator (what we 
measure)
Thresholds on those 
indicators (the objectives)
Rules for validity of the 
indicators
Penalties or bonuses
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3 key requirements for Application SLAs

Application SLAs can have a tremendous value from the Enterprise
standpoint as long as they:

Are based on indicators that describe the delivered 
performance in relation with applications

E.g. SAP, Citrix … performance
Cover a well defined and key portion of the application delivery
chain

E.g. the performance from LAN A to LAN B, the performance from 
the Server A to Client B …

Are representative of the actual quality levels delivered to end-
users

The ability to prove the SLA is a number one component of its 
value
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How does existing network SLAs fit with the requirements ?

Traditional network SLAs based on router to router 
delay and loss (PING/SAA)

No

No

No

Compliance with 
requirement

Only a estimate of performance 
(PING/SAA once an hour, day …)

Are representative of the 
actual quality levels 
delivered to end-users

Only representative of the 
performance of the WAN (does 
not take into account congestion 
issues in CPE routers …)

Cover a well defined and 
key portion of the 
application delivery chain

Not representative of the 
performance of applications but 
rather of the link itself

Are based on indicators 
that describe the 
delivered performance in 
relation with applications

Comment

Application SLA 
requirement
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Ipanema’s proposal for Application SLA indicators

CPE 
router

CPE 
router

Ipanema 
device

Ipanema 
device

WAN to WAN metrics
LAN to LAN metrics

End to end metrics

NetworkIT ITTelco Network

WAN

Throughput per session

RTT, TCP retransmits

One way LAN to LAN delay

One way LAN to LAN loss

One way LAN to LAN jitter

Generic Network contribution 
to Application Performance 

score
Network contribution to 

MOS for VoIP

AQS

MOS

Exhaustive, 
per flow 
measurement 
of real traffic
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The LAN-to-LAN « MOS » (LL-MOS)

E Model

R Factor (« Rating ») LL-MOS

Delay
Loss
Jitter
…

Mean Opinion Score
Computes network contribution to voice quality
Based on ITU E-model and LAN to LAN per flow metrics
Topology consolidation weighted by activity volume
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The LAN-to-LAN « Application Quality Score » (LL-AQS)

LL-AQS 

= 

(% volume GREEN) 
x 10 

+

(% volume AMBER) 
x 5

Delay
Loss
Jitter
Bandwidth
…

Two thresholds model

RAG indicator

Threshold 1 
(objective)

Threshold 2 
(maximum)

0

Per flow metric
Ipanema proprietary LAN-to-LAN Application 
Performance Score

Computes network contribution to 
application performance
Based on a proprietary model and LAN 
to LAN per flow metrics
Topology consolidation weighted by 
activity volume
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How does Ipanema SLA indicators fit with the requirements ?

Application centric SLAs based on Ipanema

Yes

Yes

Yes

Compliance with 
requirement

Exhaustive measurement of real
traffic

Are representative of the 
actual quality levels 
delivered to end-users

Cover what happens from LAN to 
LAN

Cover a well defined and 
key portion of the 
application delivery chain

Look at individual application 
flows

Are based on indicators 
that describe the 
delivered performance in 
relation with applications

Comment
Application SLA 
requirement
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Ipanema’s proposal for Application SLA thresholds on the indicators

There is an analogy between “application performance availability”
and “network availability”

Percentage of time during which the application performance is 
“available”
Available application means:

MOS > threshold
AQS > threshold

The commitment can be by “network” and by “site”, e.g.:
Application performance availability over the network > 99,9% 
Application performance availability on each site > 99%
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Ipanema’s proposal for Application SLA rules for validity of the indicators

Application performance degradation can be caused by the customer 
itself or by the chronic under-provisioning of the network

Too much critical traffic on a given site prevents allocation of the 
minimal bandwidth for each active user

Thus we must be able to split the responsibility between:
The Service Provider
The Enterprise customer

Ipanema computes an overactivity indicator that detects when the 
Enterprise goes beyond possible usage of the link vs. negotiated SLAs
The computed SLAs take into account overactivity periods

The Service Provider can never be endangered by an Enterprise 
misuse
Dedicated reports inform the Enterprise of the overactivity periods 
and give recommendation for optimal link sizing based on their 
usage of the link (through a Rightsizing technology)
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Application SLA example 

Application profile: « Data »
Profile Data “TOP criticality”

Network: AQS > 9,5 during 99,9% of the period
Site: AQS > 9,5 during 99% of the period

Profile Data “HIGH criticality”
Network: AQS > 9,0 during 99,9% of the period
Site: AQS > 9,0 during 99% of the period

Profile Data “Best effort”
No SLA

Application profile: « VoIP »
Profile VoIP G711

Network: MOS > 4 during 99,9% of the period
Site: MOS > 4 during 99% of the period

Profile VoIP G723 – G729
Network: MOS > 3,5 during 99,9% of the period
Site: MOS > 3,5 during 99% of the period
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HQRegional HQ

Branch officeBranch office

The Ipanema System measures and automatically enforces 
Application SLAs using a central software & cooperating devices

Cooperating devices
(ip|engines)

Central Software
(Ipanema Management Software Suite)

Tele-managed sites 
(unequipped)

WAN
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HQRegional HQ

Branch officeBranch office

WAN

Global objectives

The Ipanema System uses global Application Performance Objectives …
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HQRegional HQ

Branch officeBranch office

Real-time traffic analysis

Automated global 
computation of local 

parameters every second

Manage traffic across the entire network

WAN

… to manage the traffic dynamically across the entire network

Global objectives
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HQRegional HQ

Branch officeBranch office

WAN

Time

The Ipanema System consolidates a picture of the whole network traffic 
in real-time into a Synchronized Global Table

Topology (subnets)

A
pp

lic
at

io
ns

Synchronized Global Table
Monitoring & AlarmingReporting
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SALSA is a dedicated platform for generalized rollouts by MSPs

Configuration 
Example

Up to 10 
reporting portals

Up to 100 
ip|reporter servers

Up to 100 
ip|boss servers

Up to 100,000 
customers

Up to 400,000 
premises

DB ip|reporter  Server

@

ip|reporter 
https-client

ip|boss 
https-client

ip|boss
Java-client

ip|uniboss
https-client

Customer GUI Admin GUI

ip|boss server

ip|boss portal

Alarms

Customer # 1

…

i
p
_

u
n
i
b
o
s
s

Radius

CLI 

Customer # xxx

…

ip|uniboss
Java-client

ip|reporter  ServerDB
ip|reporter serverDB

ip|reporter Portal
ip|reporter portal
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Ipanema can be delivered to the Enterprise through a variety of services

Ipanema Business Network Optimization

Consulting Services Managed Services

Application Performance 
Audits

Application Performance 
Guarantee Service

Application SLA contract

Application Acceleration 
Service

Application Performance 
Visibility Service

Application Performance 
Helpdesk

Next generation 
services
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WAN

Network Application SLAs can be put in place in the Enterprise through 
different models  

Client Server

Model #1: The Enterprise deploys and manages Ipanema itself

Telco responsibility
Enterprise 

responsibility
Enterprise 

responsibility

Client LAN Server LAN

CPE 
router

CPE 
router

Ipanema 
device

Ipanema 
device

Example of 
customers that 
are today using 
Ipanema: 
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Network Application SLAs can be put in place in the Enterprise through 
different models  

Model #2: The Enterprise buys Ipanema from a third party in the 
form of a managed service

Telco responsibility
Enterprise 

responsibility
Enterprise 

responsibility
3rd party 

responsibility
3rd party 

responsibility

Example of 3rd party delivering 
Ipanema as a managed service: 

WAN

Client

Client LAN Server LAN

CPE 
router

CPE 
router

Ipanema 
device

Ipanema 
device

Server
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Network Application SLAs can be put in place in the Enterprise through 
different models  

Model #3: The Enterprise buys Ipanema from its Telco in the form of 
a managed service

Telco responsibility
Enterprise 

responsibility
Enterprise 

responsibility

Example of Telcos delivering 
Ipanema as a managed service: 

WAN

Client

Client LAN Server LAN

CPE 
router

CPE 
router

Ipanema 
device

Ipanema 
device

Server
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Summary
Enterprises want to get to relevant SLAs on the key section of the 
application delivery chain that the network represents
Ipanema is providing a technology that allows to define and measure SLAs 
on the network that:

Are based on indicators that describe the delivered performance in 
relation with applications
Cover a well defined and key portion of the application delivery chain
Are representative of the actual quality levels delivered to end-users

Ipanema provides a “turn key” network Application SLA definition, 
measurement and enforcement framework that includes:

A range of high level indicators suitable for network Application SLAs
The ability to automatically check for Application SLA validity based in 
multiple deployment scenarios
A set of dedicated SLA tools and reports
The ability to enforce the Application SLAs over the network thanks to 
a global approach based on Application Performance Objectives

Many Enterprises today get the benefits of Ipanema innovative Application 
SLA solution either directly, through their Telco or through a third party
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Ipanema Technologies SA
28, rue de la redoute

92260 Fontenay aux Roses
France

Phone: +33 (0)1 55 52 15 00
Fax: +33 (0)1 55 52 15 01

Ipanema Technologies Corp.
300 Fifth Avenue, 3rd Floor

Waltham, MA 02451
USA

Phone: +1 781 419 6526

Ipanema Technologies China
Suite 102, No 16 

Lane 221, Yanmin Road
Pu Dong, Shanghai

China
Phone: +86 21 5039 3962

Ipanema Technologies GmbH
Gustav-Stresemann-Ring1

65189 Wiesbaden
Germany

Phone: +49 (0)611 97774 285
Fax: +49 (0)611 97774 111

Ipanema Technologies Ltd
Abbey House

Welliangton Way
Weybridge

Surrey, KT13 0TT
United Kingdom

Phone: + 44 (0)1932 268 380
Fax: + 44 (0)1932 268 381


