Our First Experience with Skype Conference Calling
While we were using the latest version of Skype featuring

conference calling and a set of tools to test the Internet connection

we bumped into a four new sets of issues.

Notice of Disclosure

The comments made in this document reflect
the opinions of the testing group, not of Skype
Technologies Ltd.

None of us are technical gurus or geeks.

1. Bridging . . . .

We are just experimenting with the toy and
2. Bandwidth trying to understand where we can go with it.
3. CPU Power We welcome feedback and technical input to
4. Quality of Service Tools correct our understanding.

Here is what we discovered— Bimbobo
Mallya
Frankgoesskpye

The concept of “Bridging”
Conference Calling uses one machine to bridge the calls. For

example, Bimbobo in Denmark places a call to me in British

Columbia, “Hello Bill. I will now call Steven in North Carolina.

Steven Lee Ferguson

Okay?” Skype connects Bimbobo’s machine to Steven’s. “Hello Steven.
This is Bimbobo and Bill calling.”” Bill’s voice call is bridged to Steven’s
machine through Bimbobo’s. If Bimbobo’s CPU and upload bandwidth
are appropriate Bimbobo can call and “bridge” frankgoesskype in
Germany into our conversation. He did. It didn’t work well, because we

hit the limit of Bimbobo’s machine, but it did work!

Bandwidth Issues
How much bandwidth in required?

When our first conference call was set up Skype chose to use the iLBC
Codec. This codec does an analog to digital conversion (and much more)
using a bandwidth of about 18 kilobits per second. A two-way voice
conversation must support upload bandwidth of twice 18 kbs or roughly
36 Kbs. With three parties on a call the upload bandwidth at the host
machine was about 54 kbs (for the iLAC codec)

How much bandwidth do you have? Since most cable and DSL broadband
connections are asymmetrical, i.e. the upload bandwidth is less than the

download bandwidth it is a good idea to make a test so you understand
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what your bandwidth resource you have to play with. There are
many sites on the Internet that over this as a free service. We
accessed the connection page at pcpitstop

http://www.pcpitstop.com/internet/default.asp

for our test. Bimbobo, whose machine was hosting or bridging
our conference call, had a 128 kbs upload bandwidth so he still
has some bandwidth to surf the net while he is in the call. About
74 kbs. Potentially enough to host/bridge several more parties to

the conference.

CPU Power Issues
Adding a forth caller to our conference wasn’t really possible,

although we did accomplish the link. Bimbobo thought his
computer was going to melt! The percent CPU utilization went
off scale beyond 100. And soon his machine froze up instead of

melting.

System Properties

System Restore

Computer Name

Manufactured and suppgfled by:

Automatic Updates

System:
Microscft Windows XP
Professional
'l j Version 2002
[J — Service Pack 1
. Registered to:
-------- —— Bill Campbell

PIX]

Remoate
Advanced

Hardware

Dell Computer Corporation

Dell INSPIROM 18200
Intel(R) Pentium{R) 4

Mobile CPU 1.60GHz

1.60GHz

384 ME of RAM

Support Information

If you are not sure of yo

ur processor type and

speed, go to Control Panel>System as shown

above.

Executing a Codec takes processing power. Bimbobo’s machine isa P 111

at 450 MHz. (Till his new baby arrives this Thursday!)

We could have guessed this was going to happen, because
Bimbobo’s machine typically has a forty percent CPU
utilization for a Skype call.

Our Internet Connection was pretty clean. Round trip latency
between Demark and British Columbia was 265 ms. Most of
the time there was little or on packet loss, although at one
point it rose to 13 percent it did not noticeably affect voice
quality.

We suspect that a poor connection would call for even more
CPU cycles.

2 Windows Task Manager
File Options View ShutDown Help

Applications | Processes PerfDrmance Networking

CPU Usage CPU Usage History

Page File Usage History

Totals

Handles 7571
Threads 379
Processes 33

Total
Available

Commit Charge (K)

Total 226724
Limit 747136
Peak 241804

Total
Paged
Monpaged

Frocesses: 33  CPU Usage: 3%

System Cache

Users

Physical Memary (K)

392632
119636
189275

Kernel Memory {K)

41576
32860
8716

Commit Charge: 226724K [ 747136K

To check your CPU Utilization, hold down the
Ctrl, Alt and Delete keys simultaneously. This
will open Windows Task Manager. Select the
Performance Tab as shown above.
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Quality of Service Issues

Skype™ Beta - Options X
Connection | Hand/Headsets | Keyboard
General | Personal || Privacy || Call Alerts || Instant Message Alerts | Sounds | Ring Tenes |;

Show icons in the context menu items

What affects the quality of service? [¥] Close call tab when call has ended
A Shaw time with Instant Messages
The use of a handset or headset and meeting the [¢] Open Search window in advanced mode
[ Auto-Pause Winamp 1.%/2.%
Tal] 1 11 [] Turn off USE Phone LED if handset is standing by
minimum system requirements as specified by lbmrtes e el oo
Skype on their Home Page. After that it is primarily
i Instant Messaging style to use IRCHike style v
four things:
Associate Skype with callta: links always on startup, silently “
1. Codec
2. Latency
3. Packet Loss [ sae ] [ concel ]
4. litter Skype has added a new feature that allows you to do some

Codec: This is controlled by Skype when it initiates

simple measurements to help assess quality of service
parameters. Tick, Display technical call info.

acall. Skype chooses the best Codec for the worst When is a call, wave the cursor over the black avatar of the

of the person you are in conference or the host.

end point in a connection. We have experienced A list of service parameters is temporarily displayed. Such

as packet loss.

three different codecs in operation on different

types of calls.

1.

2.

3.

The iLBC which gave us an upload bandwidth of about 18 Kilobits
per second and a similar bandwidth for the incoming voice. All our
call between Denmark and British Columbia has used this codec.
(Probably because of the 450 MHz CPU)

Another codec iISAC that gives us double that bandwidth (about 31
Kilobits per second upload and 27 download)
http://www.globalipsound.com/pdf/gips _iSAC.pdf

This codec was used with all other conference parties when hosted

on a P4 level machine.

Another codec with an unknown identifier that is double #2’s
bandwidth is used where an end point is a dialup modem (we are

guessing here).

We will all learn more and know things more precisely when Skype staff

allows us to peek under the hood.
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A document describing some of the components in Skype’s voice engine
can be found at:

http://www.globalipsound.com/pdf/gips_iLBC.pdf

The diagram on this page shows a plot of (MOS) Mean Opinion Score as
rated subjectively by a number of listeners (or a set of tools) vs. a couple
of common competitive codecs.

Latency: This is the length of time in milliseconds between the two end
points. Most calls between Euro-land and North America we have
experienced generally fall in around 250 ms. While intra-country calls are
mostly under 100 ms. It very much depends on the time of day and traffic
congestion. This could be one factor in determining the codec selected and
thus overall sound quality.

More: http://rescomp.stanford.edu/~cheshire/rants/Latency.html

http://homepage.ntlworld.com/robin.d.h.walker/cmtips/latency.html

Packet Loss and Jitter
http://homepage.ntlworld.com/robin.d.h.walker/cmtips/loss.html

This site gives some audio files at different packet loss rates and other
interesting things about Quality of Service
http://www.voiptroubleshooter.com/voiptr_packetloss.htm

http://www.voiptroubleshooter.com/voiptr jitter.htm
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Summary
CPU Power

To host a conference with five parties you need a big PC, a Pentium 4 or
thereabouts. With a P11 CPU of 450 MHz you will be limited to hosting
three parties. If you want five parties, have someone else host it
Bandwidth

An upload bandwidth of 30 kilobits per second per party is required. Five
parties will require close to the 128 kbs supplied on low cost DSL like
Bimbobo’s.

Dialup. Well you can’t host, but you can participate.

One highlight of our testing was a conference call hosted in Denmark,
connecting Mallya in Tanzania to British Columbia. Mallya is on a
satellite high speed connection with a round-trip latency of around 800 ms.
The quality was remarkably good.

We all had a great deal of fun... franksgoeskype said there was a German

word to describe our behaviour, kindergarten. © ©

More stuff...
It is always nice to be able to troubleshoot a problem. Is the problem

Skype, my machine, the Internet, Bimbobo or what??
Here are some tools Steven, Bimbobo and | use...and what they tell us...
Ping Plotter, NetPeeker and Windows Task Manager
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First Conference call hosted by Bimbobo's “Little Engine that Could”
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Skype.exe

- Miciasof Modules Module: C:\Frogram Files\Skype'\Phoneh\Skype. exe

Product Mame;  Skype
|96

) U]

Werzion:

Cornpany: Skyper Limited

Dezcription: Skype
StartTime LocallP D.| HemotelP Typ... | Status Downl... | Uploa...
026 074244 localhost: 80 ¢~ localhost0 TCP  LISTEMIMNG 0/ 0/
0246 07:42:44  localhost 443 <~ lozalhost0 TCP  LISTEMING 0z 0z
0216 074244 localhost 43355 - localhost0 TCP  LISTENIMNG /s 0z
0216074245 1327168.1.100:48.. > GBEQASBS 23238674 TCP  COMMECTED 0/: 0z
02416 03:04:58  localhost 49955 3 R 0. 15:9444 UDP  ACTIVE 348KB/e  3B2KB/e
02416 0742244 1592168.1.100:48 . >  wskype.com:B0 TCP  COMMECTED 0/: 0z
02416 02:08:47  localhost 4852 -» 14389128 5619562 TCP  COMMECTED 1/: 0z
02416 08:08:47  localhost: 4853 - 129.217.168.112:60785 TCP  COMMECTED 1/: 0=z
02416 08:08:48  localhost 49355 - 129217 16811260785 UDP  ACTIVE 0z 0z
02416 08:08:45  localhost: 49355 -» 14383128 5619565 UDP  ACTIVE 0z 0=z
0246 08:08:55 192168.1.100:48.. - TCP  COMMECTED 0/: 0z
02416 08:08:5¢7  localhost 49355 -3 ; UDP  ACTIVE 0z 0=z
0246 03:18:48  localhosh 49355 —x o 19322004, 2945251 UDP  ACTIME A71KB/:  37BKE/s
02416 03:21:35  localhosh 4878 —» 193.220.84.29. 45251 TCP  COMMECTED  0f: 0z
02416 08:27:37 192 168.1.100:48.. > 21322165 160:58236 TCP  COMMECTED 0/= 0=z
02416 083:27:38  localhost 49955 - 21362 165, 160:68236 UDP  ACTIVE 0z 0z
02416 08:38:33  localhost: 49355 -x 2GS 161.239:31986 UDP  ACTIVE 3T4KB/e 3 B2KEB/:
02416 08:38:33  192168.1.100:48.. >  81.8.140.100:60153 TCP  COMMECTED 0/: 0z
02416 083:38:33  192168.1.100:48 .. - 137.224.229.232:53569 TCP  COMMECTED 0fs 0=z
0246 08:38:34  localhost 49355 —x 137,224,225 23253559 UDP  ACTIME 0z 0z
02416 03:38:34  localhost 49955 -»  81.8.140.100:60153 UDP  ACTIVE 0z 0z
02416 08:40:001  1592168.1.100:48 . >  221.163.103.120:48302 TCP  COMMECTED 0/: 0z
02416 03:40:02  192168.1.100:48.. > 24.202.254.73:36475 TCP  COMMECTED  0Qf: 0z
02416 083:40:02  localhost: 49355 —x 221163103120 48302 UDP  ACTIVE 0z 0=z
0246 08:40:02  localhost 49355 —r o 24208 254, TR 36475 UDP  ACTIVE 0z 0z
02416 083:44:01  localhost: 49355 -3 *1 3017746 UDP  ACTIVE 214KB/s  218KEB/s
0246 03:44:00 1532168.1.100:48., - o 313017746 TCP  COMMECTED 0/: 0z
02416 03:45:42  localhost 49355 -»  B4.246.48 231080 UDP  ACTIVE 0z 0=z
0246 034612 localhost 49355 -»  24.90.74124:36078 UDP  ACTIME 0z 0z
02416 03:46:42  localhosh 49955 —»  BOGF 072333179 UDP  ACTIVE 0z 0z
02416 084642 localhost 49955 - 21351.215.106:13823 UDP  ACTIVE 0z 0=z
02416 03:47:12  localhost 49955 -» 139.3017.18719513 UDP  ACTIVE iz 0z

This is NetPeeker. It shows the four IP addresses of the parties | am hosting, along with the
download and upload bandwidth. Look at the one near the bottom. That's Bimbobo! He get a
narrow band codec because he has just a small machine. (till next week)

This was a five party call. Total upload bandwidth 13.55 KBs or 108 Kilobits per second. My
P4 Laptop PC was using about 70 percent of available power.

You can enter the IP Addresses in Ping Plotter and do a trace route, watch packet losses,
latency changes etc.

The stars are added to hide the IP addresses so the paranoid can sleep at night.
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Skype.doc

Skype.exe

Microsoft Modules

Product Mame: Skype
Wersion (0.96
Compary: Shpper Limited
Description: Skype

Module; C:4Program Files\SkppetPhonetSkype. exe

Calculator v

B

Windows

P B @

PT Stuff

Explorer

Call with...

Linda Dower
Call Duration 05:08

Address to Trace:

209.53.125.142
80.131.79.15
203.169.181 239

StartTime
02/16 05:04:41
02416 03:04:41
02/16 09:04:41
02/16 03:04:43
02/16 17:04:46

0216 18:27.28
0216 18:27:29
02/1618:27:29
02/1618:29.29
02416182329
0216 18:23:30
0216 18:23:30
02416 18:32:29
02116 18:32:29
02416 18:32:59
02416 18:32:69
02416 18:32:53
02416 18:33:29
02116183355
02/1618:33:55
02/1615:33.59

AmAE AR

LocallP
lnzalhost: 443
loc:alhast: 20
localhost: 49355

1592.168.1.100:449...

192.168.1.700:36,

localhost: 3758
lnc:alhost: 49955
loc:alhast: 43955

192168.1.700:37... -

192.168.1.100:37.
localhost: 43355
lnc:alhost: 49955
loz:alhast: 43355
localhost: 49955
loc:alhast: 43955
localhost: 49355
lnc:alhost: 49955
loc:alhast: 43955

192168.1.700:37... -

loc:alhast: 43955
localhost: 43955

Timezone... snmanage...

s start

D.| RemotelP
< Incathost:0
<~ localhast:0
<+ locathost:D
~» BE.98.158.184:33023
goodies. skype. com:80

24.243.29.76:24793
24200 215 21538335
24.243.29.76:24733
220.55128.71:49284
200.208.91 115656311
220.66128.71:43284
200.208.591 11565311
166.123.188.115:9328
B0.16097.12:33032
193.218.184.31:64135
BB 230.180.216:33033
62 57.34 235:44832
143.89.128 56:19568
130.239.11.254:36218
130.238.11.254: 36318
146.151.13.134.18274

AR AeA A1 e AR e

TCP
TCP
TCP
TCP
TCP

upF
uop
TCP
TCP
uop
upF
uoe
upr
uop
upr
upF
uop
TCP
uop
upr

LRn

Ty...

Status
LISTENING
LISTENING
LISTENING
CONMECTED
CONNECTED

CONMECTED
ACTIVE
ACTIVE
CONMECTED
COMNECTED
ACTIVE
ACTIVE
CLOSED
CLOSED
ACTIVE
ACTIVE
ACTIVE
ACTIVE
CONMECTED
ACTIVE
ACTIVE

amTir

Downl....
0/s 0/s
0/s 0/s
0/ 0/s
0/s 0/s
0/ 0/s

9/s

0/s 0/s
1E3KB/A  Ofs
O/ 0/s
0/s 0/s
0/s 0/s
0/s 04z
0/s 0s
0/ 0/s
0/s 0/s
0/s 0/s
0/s 0/s
0/s 0/s
0/ 0/s
0/s 045
O/

A

Timezone...

~ "% Inbox - outl...

Uploa... A

193.220.84 29
158.230.185.80
B88.146.78.151
2172373382
217.231.81.50
63249876
200.223.108.201
81.167.223.130
68.66.197.8

Target Name: iguana-125-142.trail.netidea.bc.ca
IP: 209.53.125.142
Sample Set Time:  2/16/2004 6:34:29 PM - 2/18/2004 6:34:52 PM

Hop Em | PL% IP
247181
£4.69.169.225

1 10 BE.163.76.66
GE.163.76.237
164.11.3.37
154.11.4.68
209.63.125.251

DHSMame

rdlza-tel-1-0 wk shawcable net
rdzht-tefi-0.ok. shawcable.net
rclbb-atm-2-2. e, shawcable. net
rwrrrbe 0 gr bb. kelus. com
rverrbcr drl. bb.telus.com
pmirl.netidea.com

Destination Address Unreachable

201-500
[ s01andup |
Awg | Cur | Graph
0 19 A=t
27 22
47 57 1
57 70
2] 75
B2 58
B8 74
100.00%

209225 241 87
80.167.223.130
2421550112
24.197.131.130
80.133.11.4
472274
24.83.96.53
68.18.5.38

81.1 4,111
64.173.11.76
213.84.112.96
66.201.172.106
24214131159

A

[E3

Sampling
# of times to trace:

Trace Interval: | 2.5 seconds %

Statistics
Samples to include:

pmitrl.netides.com {209.53.125.251)
581

Graph time = 10 minutes

£103.220.84.... | *:209.53.125... | 'S 2 Skype -

Ahhh!!T Now I know why | can’t have a good quality call with my business partner who is on dialup. You can see her
download bandwidth hit zero. Her dialup connection on later analysis showed a latency of 3-4 seconds. I had exactly the
same problem in a call to Russia today.

Skype™ Beta - theptcompany

Internal Error #3305 invalid partner handle in auth request
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This is an error | got when a member of our conference call
requested authorization for me to be added to his contact list
during the conference call.



