Quality of Service

Voice and video over IP are applications that require an appropriate quality of
service (QoS) from the network. Controlled runtimes, low jitter and low losses
must be complemented by guaranteed bandwidth. This is the only way to ensure
good quality for the end user. The methods required for this are discussed in
detail in this course. You will learn in detail which functional elements are
required in the network for good QoS and how they can be implemented using
current technologies. Practical exercises and demonstrations on the test network
ensure lasting learning success. This means you are ideally equipped to ensure
optimum QoS in your own projects.
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Course Contents

¢ Media Streams and the Real-Time Control Protocol (RTP)
e Audio and Video Codecs and their Typical Bandwidths
o Prioritization

e Traffic Contracts, Policing, and Shaping

* Delay, Jitter, and Packet Loss

¢ Admission Control

¢ Bandwidth Requirements and Reservation

e Access Lists

* QoS Measures in the LAN and |IEEE 802.3p

¢ Queuing Methods

* QoS Models for Packet-Switched Networks

« DiffServ, Classes of Service (CoS), and Per-Hop Behavior
o DSCP Values and Drop Precedence

¢ MPLS and DiffServ

The detailed digital documentation package, consisting of an e-book and
PDF, is included in the price of the course.

Target Group

The course is equally suitable for planning/conceptual and technically interested
participants. If you want to understand the possibilities and correlations in the QoS
environment, this is the right course for you.
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Prerequisites

Good knowledge of the TCP/IP protocol family and Ethernet is required. A sound
basic knowledge of telephony and signaling is also required. A willingness to engage
with technical content is important.
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This Course in the Web
[El%:p%iE You can find the up-to-date
BRI information and options for ordering
we- under the following link:

www.experteach-training.com/go/QOSV

Reservation

On our Website, you can reserve a course seat for 7
days free of charge and in an non-committal manner.
This canalso be done by phone under +49 6074/4868-0.

Guaranteed Course Dates

To ensure reliable planning, we are continuously
offering a wide range of guaranteed course dates.

Your Tailor-Made Course!
We can precisely customize this course to your
project and the corresponding requirements.

Training Prices, excl. of V.AT.
Classes in Germany 3Days €1,995
Online Training 3Days €1,995
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1 What are qualities of service?

1.1 Applications and their requirements

1.1.1 Parameters - which are important?

1.1.2 QoS parameters for VoIP

1.2 Requirements of VoIP

1.2.1 Data streams

1.2.2 Signaling

1.2.3 Media streams

1.2.4 Codecs and bandwidths

1.3 Video over IP

1.3.1 Media streams

1.3.2 Video parameters

1.4 Requirements of interactive TCP applications

1.4.1 Throughput - bit rate used

1.4.2 Flow control by TCP

1.4.3 Behavior in case of packet loss

1.4.4 Optimizations for TCP

1.5 What is Quality of Service?

1.5.1 Typical times

1.5.2 Queueing as a tool

1.6 Building blocks for QoS

1.6.1 Traffic contracts - SLAs
2 QoS models for IP networks

2.1 QoS models

2.2 IntServ

2.2.1 Dynamics through routing protocols

2.2.2 RSVP and scalability

2.3 DiffServ

2.3.1The DiffServ code point

2.3.2 Classes of Service and Per Hop Behaviors

2.3.3 CoS and PHB

2.3.4 Limitations of DiffServ

2.3.5 Load at the Far End

2.3.6 Admission Control

2.4 DiffServ according to RFC 4594

2.4.1 Service Classes

2.4.2 Markers for the Service Classes

2.4.3 QoS actions according to RFC 4594
3 QoS Actions and Queueing

3.1 Congestion management versus traffic management
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3.2 QoS actions

3.3 Classification

3.3.1 Typical problems

3.3.2 NBAR - Network Based Application Recognition

3.3.3 Application Visibility and Control

3.4 Queueing

3.4.1 Where is queueing needed?

3.4.2 Round Robin Queueing and Priority Queueing

3.4.3 Fair Queueing

3.4.4 Queueing with Cisco Routers

3.4.5 Modified Deficit Round Robin at Juniper

3.4.6 Shaped Round Robin

3.4.7 Queueing on modular systems

3.5 Discarding

3.5.1 Behavior of TCP

3.5.2 Weighted Random Early Discard

3.5.3 Weighted Tail Drop

3.5.4 Example in Cisco 10S

3.6 Policing

3.6.1 Traffic Parameters

3.6.2 The Token Bucket

3.6.3 The Dual Token Bucket

3.6.4 Handling already classified traffic

3.6.5 Examples on Cisco systems

3.7 Shaping

3.7.1 Hierarchical QoS

3.8 QoS Design and Best Practices

3.8.1 Recommended QoS Models

3.9 A concrete example

3.9.1 LAN Interface, CE Router

3.9.2 WAN Interface, CE and PE Router
4 QoS in the LAN

4.1 Design of the LAN

4.1.1 Redundancy and Spanning Tree

4.2 IEEE 802.1Q and 802.1p

4.2.1 Who marks the frames?

4.2.2 DSCP mutation

4.2.3 The connection of IP telephones

4.2.4 The telephone as a switch

4.2.5 Problems with softphones

4.3 QoS in the WLAN: |EEE 802.11e

4.3.1 WMM - Wi-Fi Multimedia

4.3.2 CFand PCF

4.3.3 HCF - Hybrid Coordination Function
5 QoS concepts for the WAN

5.1 Connection to the backbone

5.1.1 Bottlenecks in the WAN

5.2 The components of an MPLS network

5.2.1 Label switched paths

5.2.2 The Shim Header

5.2.3 Forwarding Information Base

5.2.4 Structure of the LSPs

5.3 DiffServ with MPLS

5.3.1 E-LSPs: Using the Experimental Field

5.3.2 L-LSPs - use of the label

5.3.3 MPLS VPNs and QoS

5.3.4 Traffic engineering with MPLS

5.4 Carrier Ethernet Services and Ethernet Virtual Connection

5.4.1 Realization

5.4.2 Classes of Service
6 Further Aspects

6.1 Active and passive probes

6.1.1 1P Service Level Agreements

6.1.2 Real-Time Performance Monitoring (RPM)

6.1.3 Inline Video Monitoring from Juniper

6.1.4 Ixia

6.1.5 Spirent

6.2 QoS and tunnels

6.2.1 Queueing on Tunnel Connections

6.2.2 Shaping on tunnel interfaces

6.3 Microbursts

6.3.1 Microburst detection

6.4 QoS and Security

6.4.1 Protection of the Control Plane at Cisco

6.4.2 Local Packet Transport Services (LPTS)

6.4.3 Protection of the Routing Engine at Juniper

6.5 QoS for IPv6

6.5.1 Differentiation of IPv4 and IPv6

6.6 QoS in virtual environments

6.6.1 Throughput of a virtual machine
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