Multimedia Communications
UNIT IV



Multimedia Applications

e Introduction:

* Multimedia applications has made the applications more user friendly
* New mm appln are initiated continuously

e US- Federal HPCC(High Performance Computing and Communications), European
ESPRIT program, RACE, ACTS, DELTA Projects are discussed here.

* Programs:

* Some well known programs for the development of mm applns from US and Europe are
discussed here

* USA

* HPCC program accelerates the development of scalable, high performance computers adv high
speed comput comm nw and adv sw — all are critical components of a new National Information
Infrastructure (NII)

* Information Infrastructure Tech and Appln (IITA) program is a signi prog compo in HPCC program

* |ITA R&D is towards National Challenge problems such as civil infra structure, digital lib, educa and
life long learning, energy management, envn, healthcare, national security etc.,
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Multimedia Applications- Introduction

* Telemedicine

* An indivi medi records of x-ray or scan can be sent to a consulting physician who stays geographically
apart

* Remote Education and Training

* Access and study of books, films, music, photographs and works and art in the lib of congress and in
nation’s great lib, galleries and museums will be available on a regular basis to teachers and students
anywhere in the country

e Tele-operation

* Flex incorp of improved design and manufacturing may be performed in a distributed manner-
produces safer and more energy efficient cars, airplanes and homes

* Information Access
* Universal access to government data and info products by industry and public will be supported
» Several working groups of HPCC coordinates activities in specific areas.

* The appln group led by NASA coordinates activities related to national challenge applins, s/w tools
needed for appln deve and sw develop at HPCC

* The education group led by National Institute of health and Department of Health and Human
services, coordinates HPCC edu and training acti

 The commun group led by National Science Foundation coordi nw integ acti

* Research group led by ARPA focusses on basic research, technology trends and alternative
approaches to address the technological limits of information technology

Ine



Multimedia Applications- Introduction

Europe:

ESPRIT-European Strategic Program for Research in Information Technology —well
known scientific program of the Euro comm

Pry goal is to support development of technology and science similar to the
HPCC Porg

The smaller RACE (Research in Advanced Communication in Europe) program is
similar to ESPRIT but focusses on comm issues

* In second phase, the RACE Il program focused on the residential and small
business user market to use mm comm applns

* ACTS-Advanced Comm Technology is the follow up of RACE program

* Emphasis here is on access connection which is the most cost sensitive issue of the whole
network and the one most closely related to the service demand. RACE projects for ex cover
appln such as
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Multimedia Applications- Introduction

Tele interaction

» Teleservices will be used in information Systems (info kiosks) and entertainment (telegames) as
apart of the information age

Tele shopping

e Shopping thro remote elec cata will supp faster and more convenient sale and adv of products

Thematic Channels with interactive TV and electronic newspaper

* Creating new programs for education and entertainment become possible with the help of
interactive TV and use of thematic channels

Tele-working

* Reliable set up of home offices as well as indus colla and remote education become possible with
the deve of interactive tele-services

* Video telephony and video conferencing among remotely located labs and collagues are possible
New tools and system components are being implem for incorp into comm products

BERKOM(BER-liner KOMmunikationsystemL— one of the most prominent having run over
five years and incorporating mm work of the most active researchers in the field
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Multimedia Applications- Introduction

* Structure:
e Different views:

* Market oriented view and pragmatic view: Division of current mm appln into
kiosk applications, educational applications and applications in the area of
cooperative work

 Communication- oriented view- dividing mm appplns into interactive or
distribution-oriented applin

 View derived from hypertext/hypermedia area

* There is a need to describe and present a coherent view on this important area-
discussed at comm and scientific events as mm processing from compu user
perspective

 Media Food chain- user is exposed thro mm appln to media consumption and
entertainment
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Media Preparation

 Media Preparation

e Performed by mm IO H/W and its supporting s/w. H/w and S/w are the basic
components for introducing media into the digital world

» Appropriate h/w with supporting s/w creates envn to work actively with mm applins.

* Means:

* New h/w tech is needed for mm applns an their interactive experience
* Devices that are available for media preparation is discussed here

e Audio support:

Audio support with multiple channel digital sound tracks is already avai.

For ex, a six-channel digi sound track (front-left, center, front-right, surround-left, surround-right
and subwoofer) has been developed

Virtual reality entertainment uses a helmet for sound interaction.

Same degree of attention was paid to design and development of digi stereo sound
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Media Preparation

* Vid

eo support:
Video boards and digitizers aim toward a high resolution pic presentation.
Goal is high resolution and a film rate of 60 frames per second of faster

Constant frame rate and a min jitter is the important capability of the video
hardware.

advantageous than faster rates/even increased color or pixel resolution because an
increased jitter causes jerky motion video which is more disturbing than a slower
frame rate with min jitter.

For ex, video compr tech MPEG creates frame differencing. ie as diff in content bw
frames are not controllable, and hence as above jerky motion results

Graphical displays provide high resolution for graphical, image and motion video
applications. Video controller — an impo compo of raster system display constantly
refreshes the display. For appln where mixing of video is required, video controller
provides this function

Two images — one defined in the frame buffer and other from a live source can be
merged to form a compo image. Ex. Tele news, sports and weather shows
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Media Preparation

Several basic kinds of display used in virtual reality applications
Head Mounted Displays

* Special lenses allow the user to focus on the display , there may be one or more displays

Surround Displays
* Some places walls act as displays
* A stereoscopic display system and head position tracker are used

Digital Holography
* Displaying 3D images without using special head gear or tracking the viewer’s location.

* Tradi holograms are produced when photog film is exposed simul to two things- laser light
scattered from the object to be recorded and to a ref beam from the same laser

* The interference patterns recorded on the film encode obj’s appe from a range of viewpoints
* Light from oppo side illuminates it with laser light
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Media Preparation

e Scanner Devices:
* Image scanners and photo CD devices supp i/p and o/p of images and photographs

* Data tablets are used to digi existing line drawings, this is a slow process unsuitable for
more than a few simple drawings.

ATV camera with a digi frame grabber- inexpensive way to obtain moderate resol raster
images of BW or color photographs-1000 X1000 pixels

* Slow start Charge-Coupled devices tv cameras produces 2000 X 2000 pixels in 30 sec

* Photo scanner: High quality pub work, photo mounted on a rotating drum. A light beam is
direc at the ?hoto, and the amt of light reflected is measured by a photocell. For a
negative, tx light is meas by a photocell inside the drum. When the drum rotates, light
source slowly moves from one end to another thus doing a raster scan of the entire photo.
The highest reso scanners use laser light sources and have sol >2000 pixels / inch

* Another type of scanner uses long thin strip of CCDs called a CCD arrakl. A drawing is
passed under the CCD Array. A single pass taking one or two min is suff to digitize large
drawing. Reso is 200 to 1000 pixels / inch which is less than photo scanner tech

Dr. Nandhini Vineeth 10



Media Preparation

* Recognition Devices:
* Built to recognize diff media. Ex. Object-oriented char recog engine AQUIRE — used in a pen based
computer envn

- uses a pen in place of keyboard so that text/images can be drawn and this becomes a pry I/p
device — a highly sophisticated char recog engine must be embedded. This can transform drawings

into their semantics
Other recognizers may perform convertion of image to text (image recognition) or speech recognition
that convert audio to text

Tracking Devices:

* Trackers report info about position, orientation, acceleration, pressure or joint angles of
tracked objects. Several tech are employed.
* Electromagnetic trackers determine the receiver’s position and orientation using coils, pulsed with
an electrical signal in the transmitter and receiver for producing and sensing a magnetic field
* Ultrasonic trackers use ultrasonic pulses in tx and rx to determine the orientation of the rx
* Optical tracking systems use cameras to track objects. Camera-based approaches may track hands
and bodies without req users to wear special apparatus

* Object tracking systems are used such as coarser-grained, position-only tracking, finger-joint angles
tracking with various sensory gloves or eye tracking technologies. This is employed to focus camera
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Media Preparation

* Motion Based Devices:
* Are hydraulic systems that manipulate the viewer along several axes of motion

* Movement of pltform/vehicle/chair is programmed to mimic the real world motion
that would corr to visual image

* Best at simulation acceleration. For ex, quick movement simulates bumps and
impacts

* Challenge here is implementing a sync motion base with its visual reality

 Remarks about current status
* |Issue- proper selec of media based on the media hardware availability

* Based on the achievement expec from the appn, the computing system with its
devices and parti media quality is selected. This is dependent on h/w and causes
problems with portability of mm applns

* Hardware currently available is not fast enough to meet the %oals of applications
such as virtual reality entertainment and motion-based simulators
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ASSIGNMENT

* Topics
e 1. Virtual Reality
e 2.3D IMAGES

3. APPLN:
* REMOTE LEARNING
 MEDICAL
* TRANSPORTATION

4. IMAGES OF EACH CONCEPT SEEN TODAY
Video showing different scanners

Tracking devices- Electromagnetic trackers , Ultrasonic trackers , Optical tracking systems,
Object tracking systems

* Recognizing devices
Smart wheel chairs,

holography

Dr. Nandhini Vineeth
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Media Composition

* Involves editing single media i.e. changing its objects, such as characters,
audio sentences, video frames and attributes such as font of a character,
recording speed of an audio sentence or color of an image

* Text and Graphics Editor

* Text editors
 Compose text in a document- word, LATEX, WordPerfect, googleDocs etc.,

* Image Editors — Photoshop, Aldus PhotoStyler -- Raghavendra

* Animation Editors — Animation Works Interactive -- Lavanya/Kusuma-
Krishna- animaker, pawtoon

* Sound Editors-Any of the editors -- Bhoomika —NCH S/W,FL Studio-
audacity

 Video Editors- VidEdit — windows, D/VisionPro -- Arun D K

Dr. Nandhini Vineeth
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MEDIA COMMUNICATION

* Refers to applns that exchange diff media over networks via
teleservices(video conf, email, coop work etc) to mm applns end
users

e Adv:

* 1. end users can be located in diff places
e 2. interact closely
e 3. Operate on remote data as with local data

e Disadv:

* Delivery time is longer than processing time of local mm data ie., deli of video
data from remote server may take longer compared to local disk



MEDIA COMMUNICATION- Teleservices

 Services provided by comm system based on mm data
* Needed for curr tech and high speed networks

* Interactive services:
* Types: Conversational, Messaging service, Retrieval, Tele-action, Tele-operation

. geals with exc of ctrl data between remote sites to infl the presen of contn media
ata

« Comm can sync ie with well defined end to end delay (video conf) or async ie data
may arrive at any time (mailing)

* Conversational (video conferencing)-

supp conversation between remotely located users

Two way comm

Sync mode

Time of delivery is important as conversation should go smooth
Real time
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MEDIA COMMUNICATION- Implementation of
Conversational services

* Implementation of Conversational Services:
e Tools -

* MM conferencing, video telephony or a computer supported cooperative work.
* Used in a group of applications called tele-working

* Video Conferencing:

* Enables people to work together across geographically distant locations without the need to meet at one
site

* Multiparty / face to face mode
e Quality dep on the platform

» Office envn / Conferences

* IMAGE

* Ex. Tools- audio conferencing- vat , video conferencing running on SUN workstations —nv and BERKOM'’s
MMC on a network of UNIX-BASED machines such as IBM’s RISC System

* Video Phone with Conversational service
* Video phone- Screen for presentation of caller

* Video telephony applications- image transfer can be voice controlled
* Image here



Camera

=l

Maonitor

Workstation

(=

Speaker

Figure 17.3: Video conferencing system.
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Figure 17.4: Video-telephony system.
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MEDIA COMMUNICATION- Implementation of
Conversational services

* Computer Supported Cooperative Work

Cooperative work done with n/wed WS and PCs makes it easier for people to
cooperate

Several people at diff loc work on the same data, say a document
Types — Asynchronous and Synchronous

Asynchronous- specifies processing activities that do not happen at the same
time Ex. Health insurance claim working on a surgery expense- diff fn in the
Insurance company.

Synchronous- video conferencing

Groupware- system that supp group collaboration — shared workspace
Ex. Shared editors, white boards

Real time appln- area of synchronous tele collaboration
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MEDIA COMMUNICATION- Messaging Service

* Messaging Service (mailing system)
* Exchange of messages between human end users
* Both directions but async (whenever they like)
* Time of delivery need not be fast
* Messages may contain mm data

Dr. Nandhini Vineeth
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MEDIA COMMUNICATION- Implementation of
Messaging Services

* Implementation of Messaging Services

* Email Systems

* Many Extensions are seen — DARPA’s experimental MM mail system, Distributed Inter-
office Mail system or Diamond Mail from BBN

* We will present two approaches implementing MM mail systems- MIME
(Multipurpose Internet Mail Extensions) and Multimedia Mail Tele- service based on
CCITT reco x.400

* MIME-
* Extn of Internet Mail by IETF
* Offers simple std way to represent and encode a wide variety of media types.

* Includes Seven types of Media- Text, image, audio and video, message for encapsulated
messages, multi-parts for including multiple types of data in a single message and application

data(appln/PostScript)

e Various strategies For MIME imp possible

* Metamail- simple program called when non —textual info is present. This does not understand
any MIME data type, bur reads a set of confiﬁuration files called mailcap files. The mailca
program recognizes the data type and calls the particular prog to view the message. Ex., for
Images, xv program is called
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MEDIA COMMUNICATION- Implementation of
Messaging Services

MM Mail Tele-Service — developed by BERKOM Project- based on X.400/88 CCITT reco
» Supp ASCII text, PostScript, teletext and other body part types of X.400 standard
* Defines externally defined body parts for audio, video and image as new info types

* Imple: X.400 Message Transfer System (MTS) delivers messages submitted from either a
MM mail User Afent(MM Mail UA) or a Global Store Server(GSS)to one or more recipient
UAas or MSs and notification to the sender if requested

 IMAGE TO BE INCLUDED

* Based on store and forward principle

e User agent incl composers, editors, viewers or converters for mm messages

* Huge volume data is stored in servers which can be globally accessible

* MM varies from KB to MB

» References generally for large messages are used instead of the actual contents
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Figure 17.5: Multimedia mail system.
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Figure 17.6: Multimedia retrieval system.
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MEDIA COMMUNICATION- Tele-operation
Services, Distribution Services

* Tele-operation Service
* Bi-directional comm

* User performs a task at a distance, by manipulating a master controller that
causes a slave effector to move remotely mimicking the master controller’s
movements



MEDIA COMMUNICATION- Teleservices

* Retrieval Service

e Exchange of messages between sender -client (human) and a server
(computer with db)

Sender requests and receiver retrieves the info and sends it back
Client to server(asynchronous), server to client(async/sync-dep on info)
If info requested is contn media, then sync delivery ex. Movie streaming

If info requested is a text file, they the delivery can be async- strict on
reliability, req on deli time is relaxed- kept to minimal as possible

Dr. Nandhini Vineeth
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MEDIA COMMUNICATION- Implementation of
Retrieval services

e World Wide Web

* Hypermedia documents

* S/w- client, server, gateway, library, tools
* Protocols and communication

e HTML,HTTP

* Internet Gopher

* Client/server based worldwide information delivery service from the univ of
Minnesota

* Searching and retrieving info- newspapers, newsletters, weather forecasts,
phone-books, lib etc

* Gopher objects can be files ex. UNIX unencoded FILES, images etc



MEDIA COMMUNICATION- Implementation of
Retrieval services

* Implementation of Retrieval services:
* Allow users to access large mm storage and db, located at servers and view info
» Servers are shared among the clients
* Video Server:

Movies and other video info stored
As space consumption is more, storing in server spaces adv
S/w which manages n/w, end-systems and routers and intelligently retrieves is req
Comm protocol to retrieve video from server is shown in figure
Retrieved in realtime
Examples for video server prototypes
» Ultimate Server/6000 — using IBM Heidelberg’s HeiTS comm tech
* V3video server allows for storage and retrieval of short analog (laser disc) or digital video clips(picture and sound data)
* Play and stop operations supported
* WORM- Write Once Read Many — no editing
* Editing option is available with various other options
* VODAK — Prototype of an Object- oriented and distributed mgmt system

* Retrieval services used in new broadcast storage and retrieval of mm data about accidents for
insurance purposes Dr. Nandhini Vineeth 27



MEDIA COMMUNICATION- Tele-action

Services

 To act at a distance

* Incl reading / writing info to a remote location

e This form of data coll is useful when coupled with a computer system (eg.

Generate a bill)
e Table 17.1

General Categories

Applications

Transaction Processing

credit cards, Iottery,_
automatic teller machines,
medical insurance claims

Alarm and Surveillance

burglary, fire, smoke,
medical, disabled persons,
environmenta. surveillance

Business Automation

information access,
data processing

Utility Resource Management

automatic meter reading,
time-of-day rzte information

Control and Command

appliances, thermostats, lights,
vending machines,

industrial equipment monitoring,
hospital equipment

Interactive Video Support

home shopping

Dr. Nandhini Vineeth
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MEDIA COMMUNICATION- Implementation of
Tele-action Services

* Implementation of Tele-action Services
* Two architectures are demon here
* Message switch and store for Utility Resource Management

A common set up for URM shown in figure

The system is based on a Message Switch and store device that provides much of the
functionality of message deli serv

This is the key compo which collect messages from the mux and sends them to service
providers which is the utility company.

Mux located in local exchanges and are remotely controlled by message switch and store
device

Permanent monitoring and polling of the end user terminals- tariff meter, pulse meter is
performed by mux
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Figure 17.7: Message switch and store for utility resource management.
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MEDIA COMMUNICATION- Implementation of
Tele-action Services

e Remote Camera Control for an Alarm and
Surveillance Service

* One possi impl of an alarm and surveillance
service is a remote camera control system.

e Used in production moni/computer
integrated manufacturing/monitoring of
secu areas

e The camera is located in a remote site in
need of monitoring

e |tis connected to a video server which
digitizes the motion video and sends it over a
comm nw to the observer.

* Image to be attached here Fig. 17.8
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MEDIA COMMUNICATION- Implementation of
Tele-Operation Services

* Implementation of Tele
Operation Services

* Tele — robotic appln

* Allows a remote operator to
force or to impart motion to
manipulator

* Kinesthetic feedback- Opera
experiences the force and r
motion of the slave manipul

 Audio and Visual feedback a
available

* Fig. 17.9
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MEDIA COMMUNICATION-Applications of
Tele-services

* Applications of Tele-services

One group of applications that use these services are tele-working applications
Ex. Remote education, work from home, tele collaboration, telemedicine
Remote Education- group tutoring and individual tutoring

Ex. Broadband Exchange for Trans-European Links(BETEL) provided by France,
Broadband Exchange for Broadband Exchange for Usage(BETEUS) in six diff locations

CO-LEARN- Distributed teaching and learning with participants at diff sites. This
system offers four scen-tele-teaching, real time tele-assistance, RT MM Conferencing
and an async forum of exchange of mm and learning material

Tele-Mentoring system:

» System for interactive distance learning using Async Transfer Mode network — converts NTSC
Television and audio signals to and from ATM cells
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Applications of Tele-services

e Tele-Office , Tele-Collaboration, Tele-medicines

Video Wall Video Wall

(Group Meeting Workplace) (Group Meetiag Workpiace)
i ]
Multimedia Werkstation l I
(Individual Workplace) .

Figure 17.10: Media space as the example for tele-collaboration.
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MEDIA COMMUNICATION- Teleservices

e Distribution Services:

Services for the distribution of info to diff remote sites
BX- one way comm from source to remote destinations

Ex. TV Bx / Radio Bx

Two kinds of services- DS without indi user presentation control and DS with indi user
presentation control

Development of these are towards interaction services
Ex. Video on demand over cable TV networks

Controls given to the user:

* Pay per view
* Order movies — set top decoder box
e Viewer has no control over the movie shown
* Near Video on Demand
* Services — many channels bx the same program but with a definite temporal variation or delay b/w channels
* Reverse /forward functions given to user
* Time of view can be decided to the user
* In case of Live program - Deferred airing- can be bx after a specified time delay on users requirement
* True Video —on Demand
* Like viewing from a VCR- User has complete freedom to alter time of viewing
* Developments- Interactive TV and Cyber Vision
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Multimedia Communication Systems

* Higher layers of MICS is divided into two architectural subsystems:
* An application Subsystem
* A transport Subsystem

e An application Subsystem

* Collaborative computing
* n/w conn and end point integration of MM

e Computer Supported Cooperative Work(CSCW) is an important component-
implemented- Rapport from AT&T, MERMAID (Multimedia Environment for Remote
Multiple Attendee Interactive Decision Making )etc

* Tools- Email, Bulletin Board, Screen sharing tools, Conference rooms, video
conference systems
* Collaborative dimensions: Three main parameters- time(sync/async), user scale (one

to one/one to many/many to many) and control(Centralized- chairman
controlling/Distributed- peers)
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11.1: Dimensions of coilaborative computing.
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Multimedia Communication Systems-
application Subsystem

Location- all in colla are in same place / in different places

Collabo)ration awareness- colla transparent(shared sheet)/ colla aware (conferencing
system

Group comm system divided into Computer-augmented coll sys(emphasis on
collaboration-decision making), collaboration- augmented compu sys (emphasis on
computation- tools that supp multiple users)

Group communication architecture:
* Multiple users comm- sync/async, centralized/distributed
* Architecture consists of support model, system model and interface model
e Support model incl gc agents that comm via multipoint multicast comm nw shown in figure 11.2

* To collaborate, agents use —

* Group Rendezvous : allows one to orga meetings, and to get info about the group, ongoing meetings, and
static and dyna info

* Shared Applications: allows one to replicate info to multiple users simul, one persons changes contents and
others must be able to view it —collaborative transparent

* Conferencing : multiple users communicate with each other using multimedia data - collaborative transparent



Multimedia Communication Systems-
application Subsystem

* GC system model —client server model

* Clients- provides Ul for smooth interaction between group members and
system

* Servers-
* conference servers- conferencing capabilities
* Application servers — provides shared / group workspace
* Directory server- directory and registration services
* Multimedia server- intermedia synchro

* GCinterface model —
* two kinds of protocols for exc info within GC supp model-
* user presentation proto(interactions among clients-open/close conf, dyn join/leave a

meeting)
e group work mgmt proto —comm bw client and server- registration for active conf and queries

regd upcoming conf



Multimedia Communication Systems-
application Subsystem

* Group Rendezvous

* Synchronous Ren Methods: Use directory services and explicit invitations (invi to participants). Hold details of conference.
Examples of conf system

* Mbone’s session Directory, Touring machine’s name server query, MONET’s directory service
* Asynchronous Rend methods:
* Through email /bulletin board

* Application Sharing approach

* Shared appln prog executes inputs from any participants and results shown to all Ex. Bellcore’s rendezvous
systems

* Issue is shared control- design decision is to determine if centralized/distributed

e Centralized Architecture:
* Copy of shared application in shared site
* Adv: updations are easy and easy maintenance
* Disadv: high n/w traffic
* Replicated Architecture:
* Copy runs at each site
* Adv: less traffic, low response time
* Disadv: Same execu envn for the appln at each site
. Diffi to maintain consistency

To maintain consistency- centralized locks, floor passing schemes and dependency detections are used
Floor holders have rights to manipulate data at the point of time

Dr. Nandhini Vineeth
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Multimedia Communication Systems-
application Subsystem

e Conferencing:
e Centralized Conf control
e Distributed Conf control

* Session Management
e Important part of mm comm architecture
e Core part which sepe the control from the transport

* Architecture:
* reusable session manager-separated from Ul, avoids duplication of effort

* Session Manager
* Includes local and remote func
* membership control management — partici authen
* Control management for shared workspace — floor control
* Media control management — comm among media agent
* Configuration management — exchange of interrelated QoS para
* Conference control management — establishment, modification and closing of a session
Session control and floor control can be in application /session layer depending on the individuals

Dr. Nandhini Vineeth
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Multimedia Communication Systems-

application Subsystem
* Media Agents:

* Responsible for decisions specific to each type of media.
* Modularity allows replacement of agents

* Each agent controls his own media- mute/unmute, change video quality, start/stop
sending etc.

* Shared Workspace Agent

* Transmits shared objects(ex. Telepointer coordinate, graphical or textual object)
among shared applications

e Control
* Desc thro session state ( session name, start time, policies etc.,)- private or shared

* Session mgmt. incl two steps to process state- an establishment and a modification
of the session.

* During esta, session mgr negotiates, agrees, and sets logical state of its own session.
* Billing policies and other policies are done with other session mgrs.
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Figure 11.5: Session control archilecture.
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Multimedia Communication Systems-
application Subsystem

 Control mechanisms

* Floor control:

* About floor control
* Floor passing mech /chalk passing mechanism- Only one participant has the floor.
e For audio interaction, no floor control is requ

» Conference Control — static ctrl/distributed approach
 Media Control — synch of media streams

e Configuration Control - control of media quality, QoS handling, resource
availability etc.,

* Membership Control- includes services ex., invitation to a session,
registration to a session, modi of membership during session etc



Quality of service and Resource Management

 Satisfying the requirements is the main objective. Requirements are
heterogenous- challenge.

 Services need to be parameterized.

e Parameterization allows flexibility and customization of services

* Parameterization of services defined in ISO stds through the notion of QoS
* QoS- how good the offered networking services are

* QoS Layering:

* Traditional QoS was provided by network layer of comm system
e Extended to Transport services.

* For MCS, end to end service quality is required.

* Layered model shown in Figure 11.7

Dr. Nandhini Vineeth 46



Quality of service and Resource Management

* 3 layers -Application SYstem and Devices(MM devices- Appln QoS,
Network devices- N/w layer

* User QoS is involved only when human user interacts with the application.
This is optional.

 Service Objects:

* Services are performed on diff objects- Ex. Media sources, sinks, connections and
VCs, QoS parameterization specifies these service objects

e QoS description in ISO std meant for services of tx/nw connections
* In Tenet protocol suite, services are over a real time channel of a pkt switched nw

* In METS(mm enhanced tx service — dev by univ of lanchester for ATM NW), a QoS
specification is for is for call, connection and VC objects

. Ihn RSVP, a flow specification is given for pkt scheduling mechanism in routers or
osts.

* In higher layers, service objects are for media or streams
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Figure 11.7: QoS-layered model for the MCS.
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Quality of service and Resource Management

* QoS Description

Application QoS parameters- describe requirements for services in terms of
* 1.media quality- tx charac such as end to end delay
* 2. media relations- media conversion or inter/intra stream sync

aysgem QoS para- desc req on the comm services and OS services resulting from appln
o)

* Speci in terms of qualitative — ordered delivery of data, error recovery mechanism, scheduling
mechanism, used by coordination control and quantitative criteria- bps, pdu size, throughput,
response rate, time etc.,

Network QoS para
* Desc requirements on network services
» Specified as
* n/w load desc ongoing nw traffic-ave/mini interarrival time on n/w conn, pkt/cell size, service time in the node

* Network performance desc — guaran services — EED, packet loss, latency, bandwidth, jitter,
* Depends on traffic model and performs accordingly- peak data rate or burst length

Device QoS specify timing and throughput demands for media data units
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Quality of service and Resource Management

* QoS parameter Values and Types of Service:

* PV determines the type of service. There are atleast three types of service
distinguished: guaranteed, predictive and best effort service
* Guaranteed:

* provides gos guarantees either in deterministic (single value like average/threshold
value/pair of values/ interval of values) or statis bound-error rate

* A predictable service is based on past network behavior, hence QoS
parameters are estimated based on past behavior

* Best Effort services — partial guarantees or no guarantees. Most of current
n/w protocols have best effort services

Dr. Nandhini Vineeth
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Resource Management

e Resource

System entity required by tasks for manipulating data.
Active (CPU) and passive resources (RAM/BW) — Active use passive res
Single /Multiple resources -single / multiple CPUs

All shared res in each layer of MCS can be mapped into three main sys resources: BW of
comm channels, buffer space and CPU processing power

e Resource mgmt architecture:

Resources are managed by RM Subsystem.
Main goal of RM is to provide guaran deli of mm data
This implies three main actions

1. reserve and allocate resources during MM call establishment -means distri and nego of
QoS specification for sys compo invol in data transfer from source to sink

2. to provide resources according to QoS specification, - means adhering to res allo during
mm delivery using proper service disciplines

3. to adapt to resource changes during on-going mm data processing
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Figure 11.8: Resource management in MCSs.
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Resource Management

* RM ss incl remote mgrs at host/network nodes
* RM proto are used to exc info

 Rela between QoS and Resources

* QoS para specify the resource quantity allocated to the services. Ex, talking
about end to end delay — the values shows the pkt scheduling (BW), buffer
allocation( Queueing) and CPU processing time allocation(task scheduling)

* Client may request resources and resource mgrs check if these could be
served/not. Sometimes negotiates with other resource mgrs.

* Applying generic scheme on a case, the tx of video data between a camera
conn to a computer server and the screen of a computer user is shown in Fig
11.9.
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Resource Management

* Establishment and Closing of a mm call:

 Steps executed before any tx with QoS guarantees:
* Application: - defines required QoS
* QoS para must be distri and negotiated
* QoS para b/w diff layers must be translated if their repr is diffi
* Qos para must be mapped to res req

* Req resources must be admitted/ reserved/allocated along the path between
sender and rx.

These steps are performed during mm call establishment. The close-down
procedure from the rmgmt point of view, concerns resource allocation



Resource Management

QoS Negotiation:
* Defn mm appln requirements, distribute to all rm entities of all involved system compo

* Distri requ two services:
* nego of QoS para
* Translation of QoS para

* Who are the parties? How they negotiate?

* Peer-to peer negotiation,

e for ex, appln to appln nego and

* layer to layer comm — ex, appln to system negotiation or human-user to appln nego

* In ISO Termin, peer to peer nego is called caller to callee nego and layer to layer
negotiation is called servicer- user to service provider nego
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Resource Management

* Purpose of nego — establish common QoS para values among service
providers and users.

e Several possibilities of negotiation:

* Bilateral Peer-to Peer Negotiation

* Nego is b/w two service users and service provider is not allowed to modify the value
proposed by the service user

 Bilateral Layer-to Layer Negotiation
* Negois b/w service user and service provider.

e Covers two possible comm:
* b/w local service users and providers(OS services)
* b/w host sender and nw- bx mm streams
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Resource Management

e Unilateral Negotiation

* Calling user’s nego cannot be changed by service providers and service users

* Reduced to take it or leave it

e Color TV bx, may be taken by color or B&W TV ( watch the program with color dropped)
* Hybrid Negotiation

* Bx/mc comm- every parti host-rx may have diff capa from host-sender but still wants to
participate in the comm

* B/w Host sender and n/w- QoS para values can be nego using bil layer to layer nego and
unilateral nego b/w nw and host receiver

* Triangular Nego for Info Exchange
 Calling user asks for a QoS, Service provider / callee can change this Qos
e All three follow the same
* Fig11.12
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Resource Management

* Triangular Negotiation for Bounded Target

* Same as previous and only the values of qos para are rep through two
bounds: target (average value) and lowest quality acceptable (minimal value)

* Service provider can change target value but cannot change the minimal
value if not reject connection

* The caller decides on the final value of the target and returns to the caller.

* Triangular Negotiation for Contractual Value
* QoS para are speci thro a mini requested value and bound of strengthening.
* Goal is to agree on a contractual value, may be the minimal request qos para
* Service provider can change mini request towards strengthening bound value
* Callee makes the final decision and reports to the caller.



ST-11(Stream Protocol Version —Il)

e ST-1I(Stream Protocol Version —Il)

* Provides a conn-orien guaranteed service for data tx based on stream
model

* provides end to end guaranteed service across the Internet n/w.

* Para- throughput- nego with Trian nego for bounded target

* Para —delay — no negotiation, calling user will speci max transit delay in the connect
request

* During conn esta, each ST agent parti in the stream will have to estimate the average
transit delay that it will provide for this stream and average variance for this delay

» Total estimated average delay and average variance of delay is provided
e Caller decides if these are suff before accepting the connection.
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Negotiation in QoS Broker

* Protocol- Realtime Channel

Administration Protocol(RCAP), RSVP
and others use triangular nego for diff

gos para value

* QoS broker is another end to end
establishment protocol and includes
bilateral nego at the appln layer
between peers, unilateral nego with
OS, and triangular nego at the
transport subsystem layer with

underlying ATM network as the service

provider (Fig.11.14)
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