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Overview

Motivation
o Market Intelligence

We’re analyzing crowd-sourced data
o What is speedtest.net and why do we care?

Devices
o i0S, Android, Windows Phone, & Web Browser
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What is Speedtest.net?

A fine contrivance of Flash and JS
o Measures “http” RTT (L7 ping-ish)
o Measures usable upstream bandwidth

o Measures usable downstream bandwidth
o This is *NOT* the actual network bandwidth, and is stomped on by many things in carrier networks

o This runs inside browser plugin containers (ewwww), uses get/post API through that

Provides server operators statistical data
o This is the only reward an ISP gets
o “Gets” to donate tons of bits/transit, too

BIG DATA MEETUP MADISON - NOVEMBER 18, 2014 3



Science + Cats = Speedtest.net

iIOS easter egg

atll Verizon 9 10:54 PM ar_Verizon 10:55 PM
CPEENTECSTNFT CPEENTFCSTNET

21 ms 1 5020 kbps 7627 kbps 1 7739 kbps 8869 kbps

He belongs to one of us. g | AN 3
But really, he is his own master. “OOKLA”

The cat we named our company after.
(seriously)

66 b}
Sorry Skype. Calls Don’t Need Wi-Fi. High Speed Internet

) PennyTalk™ Int’l Calls 2C/min www.digitallan
The cat we named our company after. FREEAPPRFREE TRIAL . ke U Googie

(seriously) , v »

SPEED TEST SPEED TEST
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Client

Server

1) Server selection

Speedtest.net —

2) 10 consecutive request/

M et h O d O I Ogy response packet pairs

= Latency test

3) Initial GET to estimate

download throughput [

4) Consecutive GETs for
download measurements

™ Download test

5) Initial POST to estimate

upload throughput

6) Consecutive POSTs for
upload measurements

— Upload test
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Speedtest.net Web Ul

®eno

P =
e &) y ESpeed Test | SNINES peedtest.net - The Global

enjoySnines.com/speedtest/ € =2 C (O speedtest.net

E portal-borderl E portal-mytickets f(, echo-subsonic | ) Speedtest Metrics E portal-borderl E portal-mytickets ﬂ, echo-subsonic _] Speedtest Metrics \_7 Other Bookmarks

s o SPEEDTESTNET™ POSRS  \/YRESULTS  SUPPORT
INFORM  CONNECT  HOST  MANAGE  PROTECT SUPPORT

U-verse® Officlal Site Discover The Evolution of TV, Voice & Internet. AT&T Makes Life Easier. att.com/u-verse

ONINES High-Speed Internet TDS High-Speed DSL Connection. Fast Downloads & Uploads. Order Online! ww TosTeleco

IS YOUR CONNECTION BUILT FOR [>] Ads by Google

—

@ PING 0 DOWNLOAD SPEED @ @ UPLOAD SPEED

5 ms 71 33 Mbps 5828 Mbps

SHARE THIS RESULT

enjoy technology :

Dovmload Speed ‘ Upload Speed

} BANDWIDTH

ONLY TELLS PART OF THE STORY

S L y ) " COMPARE CONTRIBUTE
2 o128 - , 4 A YOUR RESULT TO NET INDEX

-

® pnG:  Sms 1 ‘GET A FREE SPEEDTEST.NET ACCOUNT
RestartTest ) . . \ i

Your Email Address

Last Result: 4 i
Download Speed: 64784 kbps (8098 KB/sec transfer rate)

Upions! Spesdl: SEB2N khps (6565 K5/ ec tansfer; ) \ PINGTEST.NET / Be”/lg logged in would allow you to start a Speed Wave herel

| create |

Latency: 5 ms

Re‘g"s.tralion is free and only requires a valid email address.
Mon May 16 2011 11:26:17 GMT-0500 (CDT)

208.66.128.11 : —-— — ~ Madison, Wi
es Data, LLC \ TEST AGAIN J \ NEW SERVER " Hosted by
** Rate Your ISP - SNINES

608.512.1000

© 2011 SNINES
222 West Washington Ave. Ste.
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5NINES Madison Speed Test Host

LOW Spec Sever iS a” we need! Host Resources General Information .
System Uptime: 6 days, 0 hrs, 38 mins, 29 secs
> ~10 year old Dell PE750, no joke system Date: 2014-11-18, 15:40:37.00, 6300
> Turns out DMA and MSI to Gige chips isn’t any faster ?ﬁg‘f‘fflgé ﬂzggﬁfcsﬁgjggg"E;””l”q" Ll
on newer boxes Description: Linux speedtest-msn 3.2.0=-4=686=pae #1 SMP Debian 3.2.63=2+debTul 1686
. . , Host Resources Storage Table In.f.n::-rmat.ion _
> No Storage i/o involved (use SSD’s anyway) Index used (MB) size (MB) % Full Fail Descr.
1 483 3,930 12 0 Physical memory
. . 3 483 7,067 & 0 Virtual memo
o Dual gige in LACP bundle, L3+4 TX hash p 3 3" 930 i 0 Memory buffers
. . 7 394 394 100 0 Cached memo
o Supported in 5NINES sandbox, direct access to p 0 0 0 0 Shared mem?y
transit border routers & peering 10 0 3,136 0 0 Swap space
31 0 10 0 0 Sdev
o i i 32 1,265 73,144 1 o f
SpeedteSt native POSIX blnary + . Host Resources Prncéssur Table Infn;::rnati:}n
apache&php handles all test traffic Index Load
769 1%
o Haven’t observed system load >0.1, ever UCD-5SNMP Load Table Information
Index Type Load
1 Load-1 Q.00
£ Load-5 0.01
3 Load-=15 0.05%
. z A UCD=SNMF System Stats CPU Information
DAL rowereage 750 ' : . - CPU Utilizationm: 0%
UCD=5NMP Memory Information
Swap (KB): Total: 3,212,284 Used: 0 (0%)
Real (KB): Total: 4,024,980 Used: 90,900 (2%)
Total shared 0 KB
speedtest.msn . Total Buffered: 976 KB
o SRR Total Cached 403,660 KB
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Transit is cheap, right?

8 n0n speedtest server - bondd - bits

B Outgoing bits/second for Snines speedtest server 205.196.146.128 [4] - "hond0”
M Incoming bits/second for Snines speedtest server 205.196.146.128 [4] - "hond0”
2,000

1,800+

1,600+

1,400+

1,200+

1,000+

M bits

200+

600

400

200

Wed Thu Fri Sat Sun Mon Tue ‘Wed Thu Fri Sat Sun Mon
20 Aug 21 Aug 22 Aug 23 Aug 24 Aug 25 Aug 26 Aug 27 Aug 28 Aug 29 Aug 30 Aug 31 Aug 01 Sep
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Total Test Counts

Total # Of Tests: 21,465 027

5,000,000 8.000,000 4
I Android iPhone N Webh B Windows Phone B | os Angeles, CA I Madison, W I MNew York City, NY
4 000000 4
6,000,000 4
3,000,000 1
4] il
¥ T
Z = 40000004
O o
= ==
2.000.000 4
2,000,000
1,000,000 1
0 ]
201 2012 2013 2014 2011 2012 2013 2014
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Goodbye Web+Windows Phone

2,500,000 —
WiFi
I Cellular

2,000,000 —

1,500,000 —

#Of Tests

1,000,000 —

500,000 —

2011 2012 2013 2014 20Mm 2012 2013 2014

' Android I iPhone
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Where's the WiFi? __ -
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/home/jimmy/qgis/projects/towns2.qgs

http://myjimmycloud.com/qgiswebclient.html?map

Top 20 Municipalities for WiFi Tests
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I iphone count
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Goodbye WiFi

Cellular Conection Types

1,200,000 —
I COMAEVDORevE

CDMAEVDORevD
I COmMs
N COMATx
N GPRS

Hsupa
I EvdoD

WEDMA
I CnexRTT
I EDGE
B UMTS

Hspa
Il H=dpa

Ehrpd
I ceriesd
I Evdoh

Cell
Il L TE

1,000,000 —

600,000 —

600,000 —

#Of Tests

400,000 —

200,000 —

I I
2011 2012 2013 2014 2011 2012 2013 2014

' Android I iPhone
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Take the long way home...

http://myjimmycloud.com/qgiswebclient.html?map=/home/jimmy/qgis/projects/long_way_home.qgs

WHERE server name LIKE 'Madison, WL
AHD

I

ST Distance{geom, 3T GeowFromText('POINT (-52.4000 43 0667, 4326)) =

ST Distance{geom, 3T GeowFromwText (' FPOINT (-74.0055 4071277 ", 453208
oR

ST Distance{geom, 3T GeowFromText(' POINT (-52.4000 43 0667, 4326)) =
ST Distance{geom, 3T GeowFromText('POINT(-115.2500 32 05007 ", 4326))
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Cleanup + Dane County + “Big 4”

WHERE connection_ type HOT LIEKE '"WiFi'

connection type IS NOT NULL Device  Dirty Clean %Error
download_kbpa > 0 iPhone 1116912 1106573 0.934326068
upload kbps > 0 Android 2107640 2106552 0.051648381

latency > 0O

SELECT

client ip, isp, Server name, connection type,
download kbps, upload kbps, latency,

test _date AT TIME ZONE "UIC" AS test date,

geom, '"iphone' AS device, latitude, longitude
FROM geo iphone

WHERE

test date AT TIME ZONE 'UIC' BETWEEN 'Z011-03
longitude BETWEEHN -Z22.25 AND -22.0C

latitude BETWEEN <2 .25 AND 43.3

connection type MNOT LIEE
connection type IS NOT NULL
download kbps >

AND upload kbps >

AND latency >
AND
izp LIEE 'AT:ET Wirele==" OR
isp LTIEE '"Verizon Wireless" OR
isp LIEE 'T-Hokile USA" OR
izp LIEE 'Sprint PCS5')

-01' AND '2014-11-01°

I ATET Wireless

30,000.00
25.000.00
20.000.00 -

15,000.00 1

Test Court

10.000.00 4

5,000.00 4

0.004

B cprint PGS PO T-Mobile USa M Verizon Wireless

android iphone

Total Tests: 103,183
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Dane County

Il Sprint PCS PO T-MobileUSs M ATET Wirgless I Verizon Wireless I android M iphone
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VIDEQOS!

Stats
o 33,480 tests

° 5/4/2011-10/31/2014 = 3.5 Years

Times
o AT&T @ 1/20/2013 ~ 11s
o Sprint @ 7/14/2013 ~ 14s
> iPhone @ 9/29/2013 ~ 15s
o T-Mobile @ 10/6/2014 ~ 16s

LTE Colors
o Attempt at density decay
o 1 Week step interval

Bigd 2x2 LTE
° No decay
° %90 Transparent dots
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Box and Whisker Explanation

WITH percentiles AS

ER =
3 SELECT
:| isp, connection_type,
& to char(test_date, 'YYYY-mm') AS test time,
95th Percentile 6 download kbps, upload kbps, latency,
7 test_date, device,
8 ntile(20) over (partition by isp, to_ char(test_date, 'YYYY-mm'} order by download kbps) AS percentile
9
10 FROM dane mobileé
75th Percentile - 3rd Quartile B | WHERE
12 test_date BETWEEN ? AND ?
13 Ly
14 SELECT
AVEFEEE }5 isp, test_time, -
16 AVG {download kbps) /1024 AS avg dl,
17 MAX (CASE WHEN percentile=_ THEN download kbps ELSE NULL END) /_.0Z24 AS min d1,
18 MAX (CASE WHEN percentile=:S THEN download kbps ELSE NULL END) /2024 AS low_dl,
19 MAY (CASE WHEN percentile=15 THEN download kbps ELSE NULL END) /2024 AS high di,
20 MAX (CASE WHEN percentile=15 THEN download kbps ELSE NOULL END) f1024 AS max dl,
21
} : 22 MAX (CASE WHEN percentile=. THEN upload kbps ELSE NULL END) /024 AS min ul,
25th Percentile - 1st Quartile 23 MAX (CASE WHEN percentile=: THEN upload kbps ELSE NULL END)/1024 AS low ul,
24 MAX (CASE WHEN percentile=15 THEN upload kbps ELSE NULL END) /2024 AS high ul,
25 MAX (CASE WHEN percentile=1%5 THEN upload kbps ELSE NULL END) /024 AS max ul,
5th Percentile 26
27 MAX (CASE WHEN percentile=. THEN latency ELSE NULL END)/.024 AS min lat,
28 MAX (CASE WHEN percentile=S THEN latency ELSE NULL END) /024 AS low_lat,
28 MAY (CASE WHEN percentile=':5 THEN latency ELSE HULL END) /1024 AS high lat,
30 MAY (CASE WHEN percentile=12 THEN latency ELSE HULL END) /1024 AS max lartc,
32 count (*) AS count
33 FROM
22 percentiles
215 GROUF BY isp, test time
36 OFDER. BY test time
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ISPs by Month

Il Sprint PCS PO T-MobileUSs M Verizon Wireless I ATET Wireless
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[ android B iphone

Dovmload Mbss

Tast Court
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AT&T LTE Deployment or iPhone5?

Il Sprint PCS O T-MobileUSs M ATET Wirgless I Verizon Wireless
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iPhone5? ( September 21, 2012 )

[ android B iphone
50 —

40 —
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[ android

m_

20—

D ovmiloacd Mbis

iPhone5 + AT&T LTE Deployment (AT&T Only)

112012 through 10/31/2014
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ISPs by Month (Again)

Il Sprint PCS PO T-MobileUSs M Verizon Wireless I ATET Wireless
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LTE Deployment or HTC Thunderbolt? ( March 15, 2012)

Il Sprint PCS PO T-MobileUSs M Verizon Wireless I ATET Wireless
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I ‘erizon Wireless
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Time of Day (2014)
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Time of Day (2014)
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Time of Day (2012)

I Sprint PCS M ATET Wireless B T-Mobile USA M Verizon Wireless
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Time of Day (2012)

[ iphone [ android
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Histogram (LTE, 50 Buckets, 0-100Mb/s, 2014

DL Histogram Test Counts

= AT&T Wirgless = Sprint PCS —— T-MobileU3A = VerizonWireless
B ATET Wireless B T-Mobile USA
I =print PCS I Jerizon Wireless
0.2+
0.154
W
g
v 0.1+
o
#
0.05+
i
0 ¥ I#'T—'i]ig‘h:‘r—'—!—'—?—'—!—
. 66.0 74.0 26.0
62.0 70.0 20.0 895.0

Download Speed in MB/S
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CDF! (LTE, 50 Buckets, 0-100Mb/s, 2014

DL Histogram Test Counts

= AT&T Wireless = Sprint PCS -—— T-MobileU3A = Verizon Wireless
B ATET Wireless B T-Mobile USA
I =print PCS I Jerizon Wireless

ettt
— A

et

W Of Tests

0 T T T T T T T T T T T T T T T T T T T T T
10.00 18.00 26.00 34.00 42.00 50.00 58.00 66.00 74.00 86.00

6.00 14.00 22.00 30.00 38.00 45.00 54.00 62.00 70.00 20.00 86.00

Download Speed in MBS
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CDF! (NON-LTE, 50 Buckets, 0-15Mb/s, 2014

DL Histogram Test Counts

= AT&T Wireless = Sprint PCS -—— T-MobileU3A = Verizon Wireless
B ATET Wireless B T-Mobile USA
I =print PCS I Jerizon Wireless

W Of Tests

T T T T T T T T T T
1.20 2.40 3.60 480 6.00 7.20 2.40 8.60 10.80 12.00 13.20 14.40
6.60 T.80 5.00 10.20 11.40 12.60 13.80 15.00

Download Speed in MB/S
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CDF! (NON-LTE, 50 Buckets, 0-10Mb/s, 2012

DL Histogram Test Counts

= AT&T Wireless = Sprint PCS -—— T-MobileU3A = Verizon Wireless
B ATET Wireless B T-Mobile USA
I =print PCS I Jerizon Wireless

W Of Tests

5.20 6.00 G6.80 7.60 2.40 5.20 10.00

Download Speed in MB/S
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Conclusions

Verizon > AT&T > Sprint & T-Mobile
o Vlerizon = First with LTE

o LTE, %Chance of > 38Mb/s
o Verizon “%18
o AT&T ~10%

iPhone vs Android Usage
° More iPhone tests on WiFi
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Additional Questions

How to find tower locations?
o Max speed by location
o Isthmus cause issues with density?
o Try LA or New York ( more spread out? )

Chronic Testers?
o Same IP, close in location and time

o K-Means clustering?
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