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Few numbers

Over 400 access points monitored

Written over 24000 lines of code
e ~20000 for Ul and prototypes
o 8 different perspectives with subviews

30000 station visibility records per 5 min
3000 radio visibility records per 5 min
10000 association parameters per 5 min
60000 associations per day



|5 Spock vision (023)  “EE——————— N —— i . ———— W |

File Data model Window

Turn recording ON

Radio: |U4U-2B-PB5-BHP42-1_3 || Vl Search

[»

S TER

P ey

2EMPY7-4 4 f;\

5-PB2-BHP12-8 372,
[

U42-RA-PB1-BHP42-5 3 524140 -52-PBE1-BHP42-1 3
P42-2 4 - -

o - 149524 PB1-BHP42-1 4
U12-RA-PE1-BHP42-1 L3 S =
\-PE1-EHP12-2 3 = U40 hir PRA- PRI AR RPARA 42 3

4] Il [v]




Station view | Radio view

3| Station roaming habits
7CC537..|STEVE  |MOBILE 70 144]~ :
580468 |GIACIN  |DUAL 70 184] ||  LaoropesBHPazva l“l.‘.“ll“llml" MIH"IM'". H,I” W““".‘“
001GEA.. [PCATE  |LINUX 72 139] |: i |
FE1EDF.. [PHON |OTHER 72 153| |i U40-RE-FE5-BHP42-7/4 H H H
FBDB7F... DAWN  |MOBILE 72 108} |:
FO0B479.. [OGREI  |MOBILE 73 163| |: U40-RB-PBS-BHP42-6/4 “
001F3B.. |LPCMS  |WINDO... 74 11| i
E4EC10..[NOKIA  [MOBILE 75 157| |: U40-RB-PBS-BHP42.5/4 H
7CC537..|SHANF  |MOBILE 75 177 |
DC2B61...IPHON  [MOBILE 77 15| | U40-4B-PBS-BHP42-3/4 Hl m | ‘
902155.. [HTCW  |MOBILE 78 124] |:
145405 IPHON  |MOBILE 80 T RE U40-4B-PBS-BHP42-2/4 ||
041E64... [JLIPHC  |MOBILE 84 157| |
BC7737.. [SIMON  |DUAL 84 14| |¢ L40-2D-PBS-BHP42.7/4 “ |I| H "”Ml H| H ”l H
00216A.. [HPE93  |DUAL 86 30| || g | [
e T IR
18ETF4... [PHON  |MOBILE 88 159 &

002314, |PC-ATI DUAL 92 161 U40-2D-PBS-BHP42-2/4 ||| Hl ‘ | Jl ‘ ] ‘ I I I| i
4 o I 7!

000CEY... [HTZ200 MOBILE 93 744

7CC537.|IPHON  |OTHER 94 132 ||  U402BPESBHRA28M4 ” || Hl I |.U“UJU Ili

7C6193.. HTCL  |MOBILE 96|  o08| |: m o

e e——— | et S 111 (][ MRS TR
: I

0DOCF1... [SUSIN  [WINDO... 99 18] |
00242C.. [UMKHI  [DUAL 100 157| | U40-28-FBS-BHP42-8/4 | |
001902... |[FISEN  |DUAL 104 143 |% T '
E4CESF..[PFMIPI  |MOBILE 108 208| [f ~ U4EB-PEO-BHPAZAI J.JH.J. JLMJMJ |IH. lu | lJl | ” __I
00265E. |RYD-L  |LINUX 115 661| |: ' T
0013ES.. [EYRIE  |DUAL 127 211 | 028 BHP 2.2 ” |
002376.. |PHATE  |MOBILE 128 22| | IIIIII
041EG4.. [ADTIPI  |MACIOS 130 204 ¢
109A0D... [INPF  |MOBILE 135 240| ¢ 1.00
0023DF... [TAMIPC  |OTHER 149 188 |:

ila02155. |sanDF  [MOBILE 150 249 o 073
902155 |[KFEAN  |MOBILE 169 285 % 0.50 MO DATA AVAILABLE
F0334B.. [XOXOC  |MACIOS 176 239
7CC537. [TOPIPI  |MOBILE 178 a1s| |i 0.25
5BO46B.. |PCPOI  |LINUX 228 27| | 0.00
§0334B... [TULIN: ~ MOBILE 231 4,019 10:00:00, 06.0ct 12:00:00, 06.0ct 14:00:00, 06.0ct 16:00:00, 06,0ct 12:00:00, 06.0ct
001F3B.. [OZLEN :[WINDO.. 258 262| | Time
48DCFB..|KVITAC  |MOBILE 301 496| |:
002243 [WZASL  [WINDO... 359 440 B 002448 B 002448¢ 002448 I 002448 B o0z2448 002448 0024438 B 002448¢
BBOFFA. |REYHA  |LINUX 754 954|=| ;|W 002488 B 002448 B 002448 | B 002448 B 002428 | B O0244¢ B 000F6 Lt ® SR
000423 |PCHAF  |DUAL 3330 4134~ <[] D

I T S i




Channel time

A

STA

AP

STA Packet at 1Mbps

AP




| 4| ChannelTimes / Radio E=E)
ChannelTimes / Radio

2,500 Failed:0.02
MRetry:0.00
Retry:0.15
X 2,000
o
E 1,500 Retry:0.05
- MRetry:0.00 MR etry:0.00
- 1,000 Failed:0.00 Failed:0.01
o~ Fail=d:0.00 Retry:0.14 :
MR etry:0.00 Failed:0.00 Retry-0.08 : Retry:0.34 MF!F!ET?.IFJanan
=0 EeLy:0-05 l MRetry:0.00 MF!EE?;\}:[&.DU LA TR P Lo :;ITE"_EU:HE Failed:0.18 FBi?Erl}r:.ﬂ..ﬂ1
o * Fetry:0.00 Fail=d:0.05 P MPemy000 . MRetn:0.00 _° =
|
500 [
500 FCS:0.08
4 |
& 400
:g 300
=
O =00 FCS:0.85
100 i | pCs:014 : FCS:0.80 . :
’ == | ceov | e oo resar ) e LSOt
B3 e ke an an _alk Al L A _HB
; ] bl . o e s [ _ﬁ\‘\? e ‘B\‘\‘J bl B\‘\‘J bl B\‘\? Bl B\‘\? [ B\‘\? WL B\‘\? L
oes Pe> w8 ve° v wB% wB% w8 B Pe¥
a7 1% 1% iy e g ® . 010 i ) o o . 210

Radio MACSs (separate Rx and Tx plots)
4] [u] [»]

|:| Bars normalised to lower rates Agagregation interval{5 Minutes | - |

Rates histogram

25,000

Standard Rx/ Tx
o

-25,000

- - . EgEE" T EEg"" "mE" m E" T EEEE""mEgm

- - - [ [ L L]

ao am mE"n"m Sug® gEggs "R g L e |
L mm m = _— L EgE

20

SNR

10

2011-10-06 10:30 2011-10-06 11:30 2011-10-06 12:30 2011-10-06 13:30 2011-10-08 14:30 2011-10-06 15:30 2011-10-06 16:30 2011-10-06 17:30 2011-10-06
Time
4] I i [»]




From: [011.10.03[3] | 20 o0o[Hto: 011.10.04[3] | 16 0o

Observer:

MName

Ugs8-1B-PB18-BHP42-1_3

Ug388-1B-PB18-BHP42-1_4

Ug89-R-PB10-BHP42-1_3

UB39-R-PB10-BHP42-1_4

UB90-R-PB11-BHP42-1_3

UB90-R-PE11-BHP42-1_4

UB91-R-PB12-BHP42-1_3

UB91-R-PE12-BHP42-1_4

Ug92-5-PB5-BHP42-1_3

Ug92-5-PB5-BHP42-1_4

Ug92-5-PBS-BHP42-2_3

Ug92-5-PBS-BHP42-2_4

Ug92-5-PBS-BHP42-3_3

Ug92-5-PBS-BHP42-3_4

Ug892-5-PB5-BHP42-4_3

Ug92-5-PBS-BHP42-4_4

UB99-R-PB29-BHP42-1_3

B99-R-FB29-BHP42-1_4

904-1-PB1-BHP42-1_3

904-1-PB1-BHP42-1_4

Ug04-1-PB1-BHP42-2_3

904-1-PB1-BHP42-2_4

U804-R-FB11-BHP42-1_3

904-R-PE11-BHP42-1_4

U805-R-FB24-BHP42-1_3

U805-R-FB24-BHP42-1_4

U918-R-PB14-BHP42-1_3

U918-R-PB14-BHP42-1_4

U918-R-PB14-BHP42-2_3

U918-R-PB14-BHP42-2_4

U918-R-PB14-BHP42-3_3

U918-R-PB14-BHP42-3_4

U918-R-PB14-BHP42-4_3

U918-R-PB14-BHP42-4_4

U926-R-PB1-BHP42-1_3

U926-R-PB1-BHP42-1_4

U926-R-PB1-BHP42-2_3

U926-R-PB1-BHP42-2_4

U926-R-PB1-BHP42-3_3

U926-R-PB1-BHP42-3_4

U936-R-PB10-BHP42-1_3

U936-R-PB10-BHP42-1_4

U939-R-PB13-BHP42-1_3

US99_R-PB29.BHP42.1_4 X |

2.00

175

1.50

125

1.00

075

0.50

025

2.00

175

1.50

125

1.00

Signal

100 : . - . -

o0

80

70
2 &0
i
a0 . 5N EEES AN 1] (11 (1] 1] " 1] ITTRTTT 1]
I

40

30

20

10

0.00
2011-10-02 21:30  2011-10-02 23:30 2011-10-0401:30 2011-10-0403:30 2011-10-0405:30 2011-10-0407:30 2011-10-0409:30 2011-10-04 11:30 2011-10-04 13:30  2011-10-04 15:30
Time
B =-85dBm W <-80dBm [ <-75dBm [ <=-70dBm M <-65dBm WM==65dBm M Missing data ™ Host Count

100

00

&0

70
2 &0
®
B &0 1] [ TTR ] 1]
T

075

0.50

025

0.00
2011-10-02 21:30 2011-10-03 23:30 2011-10-0401:30 2011-10-0403:30 2011-10-0405:30 2011-10-0407:30 2011-10-04 09:30 2011-10-04 11:30 2011-10-04 13:30 2011-10-04 15:30

Time

N <10dE W<15dB [1<20dB [] <25dB M <35d8 N >=35dE ® HostCount

unoajsoH

WN03 1S0H

[»]




'011.10.05| 0o 20 011.1008[3] [ o7 30
. Nodes | Associatedto _a_‘_m

]]]]]]]]]

g
= a0 vnons 0039 O S S - 2
= a0rvnons 0640 o perrEn S S S S
“Camonons Do T ErPe S S S S

mmmmss O e e

50

Host ratio

" il " |

40

30

20

10

o]
2011-10-05 00:30 2011-10-05 01:30 2011-10-05 02:30 11-10-05 03:30 2011-10-05 04:30 2011-10-05 05:30 11-10-05 06:30

Time




HP feedback and
future plans

e VISION toolkit feedback
e Plans for the second stage of WIND:

e Correlate available information
e Provide summaries
e |dentify typical use cases

* Provide a diagnostic assistant

* Technical report



WIND team at work
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