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Overview : Research Progress

e Project1
— Dynamic optimisation of wireless 802.11e EDCA for VolIP
— Padraig O Flaithearta
e Project 2
— Inter-media synchronisation for IPTV
— Lourdes Beloqui Yuste
e Project 3
— Wireless synchronisation challenges & solutions
- Jonathan Shannon
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Story so far .....

3 days
40 presentations

1000 slides

100,000 Business Cards
1200 Years of Roman History
Not enough sleep

Too much food ..and drink

...and
Afternoon session

Last day
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You're not allowed to use

the sprinkler system to keep
your audience awake."
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nationalgeographic.com
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Project 1: VolP over 802.11e EDCA

e 802.11e
- |EEE standard for QoS sensitive data
— Includes contention based (EDCA) channel access
e Priority based

e NS2 Network Simulator
— Discrete Event Open Source simulator
e Extendable
— Developed in C++, OTcl

— Supports many networking protocols over Wired & Wireless
networks
e Including TCP, UDP, 802.11(e)

— Widely used in Networking Research
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0026bb0b55a2:~ hugh$ ping www.nuigalway.ie
PING vertualweb.nuigalway.ie (140.203.201.74): 56 data bytes

64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:
64 bytes from 140.203.201.74:

"C

icmp_seq=0 ttI=56 time=65.900 ms
icmp_seq=1 ttI=56 time=160.759 ms
icmp_seq=2 ttI=56 time=121.220 ms
icmp_seq=3 ttI=56 time=66.146 ms
icmp_seq=4 ttI=56 time=57.934 ms
icmp_seq=5 ttI=56 time=81.739 ms
icmp_seq=6 ttI=56 time=202.166 ms
icmp_seq=7 ttI=56 time=83.097 ms
icmp_seq=8 ttI=56 time=83.159 ms
icmp_seq=9 ttI=56 time=69.542 ms
icmp_seq=10 ttl=56 time=73.532 ms
icmp_seq=11 ttl=56 time=179.785 ms
icmp_seq=12 ttI=56 time=62.455 ms
icmp_seq=13 ttI=56 time=204.550 ms
icmp_seq=14 ttI=56 time=101.341 ms
icmp_seq=15 ttI=56 time=71.130 ms
icmp_seq=16 ttI=56 time=266.069 ms
icmp_seq=17 ttI=56 time=289.524 ms
icmp_seq=18 ttI=56 time=515.910 ms
icmp_seq=19 ttI=56 time=345.792 ms

--- vertualweb.nuigalway.ie ping statistics ---
20 packets transmitted, 20 packets received, 0.0% packet loss
round-trip min/avg/max/stddev = 57.934/155.087/515.910/117.671 ms

0026bb0b55a2:~ hugh$
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Problem — Default End-to-End Delay

52

Sn

Network
Delay

Wireless MAC delay (X ms)

Wireless MAC Delay

varies depending on many
factors such as wireless
protocol used, traffic
characteristics, transmission
rate

# of Sessions

L
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Solution — Tune MAC param’s (802.11e)

Equalise overall
One-Way Delay

Vary Wireless
MAC Delay —
EDCA Tuning
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DELAYS {18 LAN + 1 Hid + 1 Long)

Downlink Delay +
Uplink Delay ¥

4 Voice only
scenario-

4 All Sessions
| have equal
priority

Delay {(nilliseconds)

x

] 2808 <4608 6608 8008 10880 1288t
Packets
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Traffic
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Role of Access Point (AP)...

e In Scenario 2, only Uplink traffic receives priority
— Parameter tuning takes place at end terminal
— Shows an improvement on Scenario 1 (on downlink)

e Scenario 3 prioritises both uplink and downlink traffic
- Improvement on scenario 2, (particularly on prioritised traffic)
— In the real world this requires a virtual queue on the AP....

Dr. Hugh Melvin ITSF Nov 2009
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Scenario 3 - Prioritisation of Up +
Down-link traffic

DELAYS (18 LAN + 1 Hid + 1 Long)

s T T T T T
Downlink Delay +
Uplink Delay -

;

£ Packet delay
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4 ¥ +++#, . + ¢ %, A-q, H- »

CRRE

; 1 low priority
packets wait
longer to
transmit.

Delay {nilliseconds)

(Downlink

+ [Red] due to
congestion at
1 AP)
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Wireless Testbhed

/ NTP or Equivalent \
‘p - -

i Network Emulator

Access Point Access Point

VolIP Session

VolP Session

VolIP Session
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Project 2: Inter-media synch for IPTV

e |IPTV USP v Satellite

— Interactivity
— User customisation

e Enhanced Services through Synchronised Time
- TVIRSS

- TVITV
- TV/Audio

Dr. Hugh Melvin ITSF Nov 2009
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(<item>
<title>Deal Sees Music Videos Return To YouTube</title>
<link>http://news.sky.com/skynews/Home/Business/Y ouTube-UK-Reintroduces-Music-

Videos-After-Royalties-Deal-Struck-With-PRS/Article/200909115373883?f=rss</link>
<description>Music videos are set to return to YouTube in the UK after the video site struck a
royalties deal to compensate songwriters.</description>
<enclosure height="53" length="123456" type="LetterboxImage(95x53)" url="http://
news.sky.com/sky-news/content/StaticFile/jpg/2009/Sep/Week1/15373884.jpg"
width="95">http://news.sky.com/sky-news/content/StaticFile/jpg/2009/Sep/Week1/
15373884.jpg</enclosure>
<pubDate>Thu, 03 Sep 2009 11:40:03.000 GMT</pubDate>
</item>

<item>
<title>One-Password Brits At Risk Of Online Fraud</title>
<link>http://news.sky.com/skynews/Home/UK-News/Using-The-Same-Password-For-All-
Your-Online-Accounts-Raises-Web-Fraud-Risk-Report-Warns/Article/200909115373784?f=rss</
link>
<description>If you use the same password for multiple internet accounts, you could be a
sitting duck for online fraud and identity theft, a new study warns.
</description>
<enclosure height="53" length="123456" type="LetterboxImage(95x53)" url="http://
news.sky.com/sky-news/content/StaticFile/jpg/2008/Oct/Week2/15117526.jpg"
width="95">http://news.sky.com/sky-news/content/StaticFile/jpg/2008/Oct/Week2/
15117526.jpg</enclosure>
<pubDate>Thu, 03 Sep 2009 12:12:03.000 GMT</pubDate>

(litem> J
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MPEG-2 Transport Stream (soiec 13818-1)

1 bit
..|PCR_flag|...

33 bits 9 bits
Program_Clock_ Program_Clock
Reference base _Reference_ext

‘ Reserved

Transport Packet|Transport Stream Transport Packet Payload

Header Adaptation Field
PES Packet
Header PES Payload
2 bits 33 bits 33 hits
.| PTS_DTS_flags PTS .. DTS

Dr. Hugh Melvin ITSF Nov 2009
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TV
Transport Stream

PTS
STC

NTP R35 Channel
SERVER <ghannel=

<pubDate> Subtitle SRT Fil
</pubDate> — —_

<jtem:= 1

<pubDate> 00.00.00.000->00.00.06.000
</pubDate=>
=fitam=
</lchannel=
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EDGE

ROUTER
TVIRSS TVIRSS TVIRS
[F5)e——=] pstam [ *4_—'%4:»0
v

STB
RSS
CHANNEL ‘

TV STREAMER VOD SERVER RSS SERVER
(NTP: ntp-galway.hea.net) (NTP: ntp-galway.hea.net)

HTTP SERVER
(Middleware)
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ENCRYPTED
CHANNELS
MPEG-2 TS

osLaw | == * ~O== q—‘@,

STB

RSS
CHANNEL

RSS SERVER
(NTP: ntp-galway.hea.net) (NTP: ntp-galway.hea.net)

HTTP SERVER
{Middleware)
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CLOCK
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SYSTEM
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TV MOSAIC
video1/video2

video1

video2
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RTP HEADER RTCP HEADER PES HEADER
vipkl cc M PT Sequence number V[ RC |PT=RR=201 length
Timestamp (90KHz) 32 bits SSRC of sender PTS (90KHz) 33 bits
Synchronisation source (SSRC identifier) NTP timestamp most significant word (32 bits) DTS (90KHz) 33 bits
Contributing source (CSRC identifiers) NTP timestamp least significant word (32 bits)
RTP timestamp (90KHz) 32 bits

interarrival jitter (32 bits)

delay since last SR (32 bits)
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VIDEO VIDEO VIDEO VIDEQ
COMPRESSION LAYER VIDEO N
VAU (video access unit) 7| "gucren_ | ofs *| DECODER [ PRESENTING = T 2
PCR PCR
8
CHANNEL TRANSPORT =
TRANSPORT TRANSPORT CLOCK E
SPECIFIC STREAM —7 STREAM sTREAM 9| CONTROL =
- =
DECODER DEMULTIPLEXER ["(not ogtam)’| e z
o
o
PCR
COMPRESSION LAYER ATORINN AlLmio AUDIO AUDIO
AAU (audio access unit) ’ DES?EEl:G — D?rts 3 DECODER I:ITsa:PTs
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Project 3: Wireless synch challenges
& solutions

o PTP/NTP
e Asymmetric network challenge
e Particular Issue for wireless networks
e Medium access non-determinism
e Case Studies
e Wireless 802.11
e NS2 simulations
e Sensor Networks 802.15.4

Dr. Hugh Melvin ITSF Nov 2009
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e Simulated transport of NTP
packets over 802.11

— 60 minute simulations — NTP
request every minute

— Simultaneous web-clients

- WebPages — 312KB — Average
webpage size

Dr. Hugh Melvin ITSF Nov 2009
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e 5 Competing Web-clients = asymmetrical delay of ~ 400 ms

" 'Dr. Hugh Melvin ITSF Nov 2009
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Sensor Networks

Miniature computing devices —
e e.g.2.5cm cubed, 4GHz, 128kb RAM

e Low power consumption

e Collect physical data and distribute wirelessly
e Use 802.15.4 (physical & MAC)

e \Wide application scope
e Energy & Environmental Informatics
e Most applications require global time
e Time synchronisation important

Dr. Hugh Melvin ITSF Nov 2009
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Sensor Networks Architecture

¢
& / &

e
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Sensor Synchronisation

NA

e 2 main approaches —

- 1. Round-Trip Synchronisation —

e e.g. TPSN (Timing-sync Protocol for Sensor Networks) T
T(2)

- J‘; “b / v}
-------- ’ H T4
__________ ¢

kY
-4

NE / g
® ® A= (T(2)-T()) = (T(3) - T(4))

2
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- 2. Reference Broadcast Synchronisation NB NA NK

T(B}

T(A)

T(B)

A =T(B)-T(A)
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Contact Detalls

e EDCA Parameter Optimisation for VolP
. . . —
- p.oflaitheartal@nuigalway.ie = Udards naGaeltacha

e IPTV Synchronisation
— l.beloquiyuste@nuigalway.ie

e Wireless Synchronisation
_ , embarkinitiative
— shannon.jonathan@gmail.com s

e See http://pel.it.nuigalway.ie
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This map of the world presents a visualisation of the client base of
the Network Time Protocol (NTP) server (ntp-galway.hea.net)
located in the Discipline of Information Technology NUI Galway.

NTP Server
Discipline of Information Technology

NUI Galway

The Network Time Protocol is a protocol designed to synchronise
the clocks of computer systems connected via variable
latency, dynamic networks.

NUI Galway
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Dr. Hugh Melvin
bugh.melvin@auigabway.ie

As of 2009 the number of individual clients requesting time from
the NTP server stands at just under 25,000 while the number of
requests handled by the server per hour is roughly 62,000.
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