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TRA Fixed Broadband Analysis Report

Introduction

TRA is publishing this third fixed Broadband Analysis Report which provides consumers with information based on measurements
performed on available fixed Internet Service Providers (ISPs) Retail Broadband offers in the Kingdom of Bahrain .

Whilst ISPs do provide the basic level of information required to allow customers to make decisions relating to price, expected download
speed and download threshold, they do not make available information relating to the download, upload and browsing speeds experienced
on average by consumers.

Via this report TRA aim at providing consumers with data relating to the actual quality of service achieved by each of the monitored ISP
Services to allow consumers to make informed decisions with respect to understanding what is likely to be provided by each ISP on the
specific measured packages. It is not feasible for the TRA to monitor all the available packages from all ISPs and therefore the choice has
been made to focus on the packagesl Mbps for aDSL, Fiber, Satellite Services and 2Mbps for WiMax Services for the following ISPs:

aDSL: 2Connect, Batelco, Etisalcom, Kalaam, Lightspeed,
Cable: NueTel

Satellite: Orbit Satnet

WiMax: Menatelecom, Zain

Beside the difference in access technologies , with a specific highlight on Satellite which by nature provides a different customer
experience, other important elements such as network load and dimensioning, network capacity towards the global internet and ISPs
internal engineering rules based on specific commercial objectives have all an impact on end user experience.

As ISPs are all working at optimizing their respective networks, results between two specific measurement period are subject to change

however after 3 consecutive measurements quarters TRA is confident that no significant service degradation has been identified and
industry trends have established.
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Measurements Methods Overview

The primary objective of the Broadband Quality of Service monitoring platform is to conduct a pre-defined set of tests each hour
of the day, 7 days a week, 52 weeks of the year using standard fixed network broadband connections supplied by each of the
Kingdom’s ISPs. The results of these tests are transmitted in near real time to, and stored in, a centralised database server.

From each ISP two internet connections have been purchased and are monitored using the Epitiro Broadband Quality of Service
monitoring platform. Standardised tests are conducted between the probes that have been deployed on each of the broadband
connections under this test program . The tests involve requests being sent towards a standard specified list of public websites
as well as dedicated servers located in the Kingdom of Bahrain, USA , Asia and Europe.

To ensure the accuracy of the information gathered each probe is constantly monitored and any issues identified are recorded

and resolved remotely by Epitiro.
y Dy EpP
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Diagram 1 provides a overview of the system that has
been implemented. For the sake of simplicity only three
of the nine ISPs connected to the platform and only one

of the Epitiro Ltd endpoints have been illustrated. :
Public Internet
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Diagram 1 - Broadband Quality of Service test platform overview
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RESULTS

The following pages present the result of measurements taken every hour for each audited service during the period of Q4 2010, from
00:00:00 on the 1 October 2010 to 24:00:00 on the 31 December 2010.

For each ISP, one set of measurements is taken each hour, 24 hours a day. In this report, results for a given hour are then averaged to
determine the average QoS in that hour over the three month period. i.e. all results recorded between 8:00 and 9:00 for an ISP are
averaged and reported as one observation on the graph that provide the average performance of this specific time period over a three
month period.

This method has the advantage that it can show trends over an audited period as well as show variations during a 24h period.
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Chart 1 TCP Download Speed (average) 1 Mbps services
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TCP Download Speed (Average) Line Chart (Peer view)
01 Oct 2010 00:00:00 - 31 Dec 2010 24:00:00 Bahrain

00:00:00 1:00:00 2:00:00 3:00:00 4:00:00 5:00:00 6:00:00 7:00:00 8:00:00 9:00:00 10:00:00 11:00:00 12:00:00 13:00:00 14:00:00 15:00:00 16:00:00 17:00:00 18:00:00 19:00:00 20:00:00 21:00:00 22:00:00 23:00:00

2Connect ADSL 1Mb Unlimited 092 093 094 094 092 09 09 09 093 093 093 091 08 08 08 078 08 084 084 08 08 087 089 0.9
Batelco ADSL IMb Medium User 092 094 094 093 092 09 093 093 09 093 093 0.9 08 08 08 079 079 08 08 08 08 087 08 089
Etisalcom ADSL 1Mb eDSL 081 082 08 08 081 08 081 08 08 08 08 08 079 077 076 071 072 076 076 077 077 079 079 081
Kalaam ADSL 1Mb KIikADSL 0.9 091 09 091 091 091 091 091 092 092 091 08 08 08 082 076 077 08 08 08 08 084 08 088
LightSpeed ADSL 1Mb Home 1000 083 084 08 08 08 08 08 08 08 08 08 08 08 082 084 08 08 079 079 08 08 08 083 084
Nuetel Cable 1Mb Nue-Net 0717 07 07 073 072 o074 073 072 073 073 o074 073 074 071 073 073 074 072 073 073 071 071 074 072
Orbit Satellite IMb Satnet 3 053 044 051 071 081 08 084 081 072 059 051 044 045 031 027 03 036 048 051 0.4 038 036 038 044

Mena WiMAX 2Mb Boost menaHOME 12 124 127 12 13 12 12 124 124 126 126 123 124 117 116 119 116 117 116 115 114 113 12 113

Zain WiMAX 2Mb zain@home 109 117 117 117 118 12 12 118 117 115 114 112 112 111 109 105 104 108 11 1.04 101 1 1 1.04
1Mb Senice Industry Average 08 080 08 08 08 08 08 08 08 08 08 078 078 074 073 070 071 076 076 075 074 075 077 078
2Mb WIMAX Industry Average 115 122 122 120 124 121 121 121 121 122 120 118 118 114 113 112 110 113 113 110 108 107 110 109

TCP download measurements (Mbit/s)

TCP (Transfer Control Protocol) throughput tests measuring download speeds are conducted at a raw socket level (a socket that allows
access to the underlying transport provider (ISP) that is supported by protocols such as IPv4 and IPv6) in order to test the full capacity of the
connection. The probe is configured to initiate multiple TCP sessions and simultaneously use all of the open sessions for the transmission of
data. This effectively “floods” the connection and reports the throughput capacity of the line.

The test is conducted using a server endpoint running proprietary software that is hosted in a well peered data centre. Whilst the port through
which the test is typically conducted is configurable, it is normal for port 80 to be used since this minimises the possibility of the traffic being
managed or throttled during the test by an ISP. Once the session has been initiated standard data files are transmitted from the endpoint
server to the probe and measurements taken of the download throughput of the connection. The test probe measures the time taken to
transfer data and the volume of data transferred in a specific time. From these measurements the TCP download speeds can be derived.

For the sake of comparison the graphs showing TCP Download speeds have been separated out the 1 Mbps (Chart 1) and 2 Mbps (Chart 2)
connections. Also for ease of comprehension graphs depicted the average time it would take to download typical data file types have been
created (Charts 3 and 4).

The higher is the download speed the better is the performance.
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Chart 3 Average download time for different data file types

Average Download times for typical data types |

Mbits/s | File Type and size in Mbytes| Download time in Minutes .

Average Video  Movie Chart 4 Average Download time for
Video P3(5 lin (35 800 . .
download  Mp3 oy, Movie ypq ClP5 different data file types

speed MBytes) MBytes)
2 Connect ADSL (1 Mb unlimited) 0.89 5 35 800 0.75 5.23 119.63 225.00
Batelco ADSL (1 Mbps medium user) 0.89 5 35 800 0.75 5.24 119.85
Etisalcom ADSL (1 Mbps eDSL) 0.79 5 35 800 0.84 5.90 134.88
Kalaam (1 Mbps KIikADSL) 0.87 5 35 800 0.77 537 | 12284 15.00
Lightspeed ADSL (1 Mbps Home 1000) 0.83 5 35 800 0.81 565 | 129.23 ’ W MP3 (5 MBytes)
Nuetel cable (1 Mbps Nue Net) 0.73 5 35 800 0.92 6.42 146.66 (7)) Video clip (35 MBytes)
Orbit Satellite (1 Mbps Satnet 3) 0.52 5 35 800 1.29 9.03 206.45 .8

= | 1.00 Movie (800 MBytes)
- c - [ | || ||
Mena WiMax (2 Mbps Boost Mena Home) 1.20 5 35 800 0.55 3.88 88.58 - MenaWiMax Zain WiMax (2 2 Mbps WiMax
Zain WiMax (2 Mbps Zain@Home) 111 5 35 800 0.60 4.21 9.17 = (2 Mbps Boost Mbps Industry
MenaHome) Zain@Home) Average

1 Mbps Industry Average 0.79 5 35 | 80 | 08 | 593 | 13551 0.07
2 Mbps Wimax Industry Average 1.16 5 35 800 0.58 4.03 92.22 The shorter is the download time

the better is the performance

225.00
0
@ 15.00 =
)
>
=
=
1.00 . - — I . — - —
2 Connect ADSL Batelco ADSL (1 Etisalcom ADSL ~ Kalaam (1 Lightspeed Nuetel cable (1 Orbit Satellite 1 Mbps ADSL
(1 Mb Mbps medium (1 Mbps eDSL) Mbps KIikADSL) ADSL (1 Mbps Mbps Nue Net) (1 Mbps Satnet Industry
unlimited) user) Home 1000) 3) Average
0.07
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Chart 5 - TCP Upload Speed (average) 1 Mbps services
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Chart 6 TCP Upload Speed (average) 2Mbps WiMax services
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TCP Upload Speed (Average) Line Chart (Peer view)
01 Oct 2010 00:00:00 - 31 Dec 2010 24:00:00 Bahrain

00:00:00 1:00:00 2:00.00 3:00:00 4:00:00 5:00:00 6:00:00 7:00:00 8:00:00 9:00:00 10:00:00 11:00:00 12:00:00 13:00:00 14:00.00 15:00:00 16:00:00 17:00.00 18:00:00 19:00:00 20:00.00 21:00:00 22:00:00 23:00:00

2Connect ADSL IMb Unlimited 021 021 0201 021 021 021 021 021 021 021 o021 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21
Batelco ADSL 1Mb Medium User 021 021 021 021 021 021 022 021 021 021 021 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21
Etisalcom ADSL 1Mb eDSL 021 021 021 021 021 021 021 021 021 021 021 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21
Kalaam ADSL 1Mb KIikADSL 017 017 o017 o017 017 017 017 017 017 017 017 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
LightSpeed ADSL 1Mb Home 1000 019 019 019 019 019 019 019 019 019 019 019 0.19 0.19 0.19 0.19 0.18 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19
Nuetel Cable 1Mb Nue-Net 037 037 039 039 038 039 040 040 040 040 038 0.40 0.38 0.41 0.38 0.40 0.40 0.39 0.37 0.38 0.38 0.38 0.38 0.38
Orbit Satellite 1Mb Satnet 3 006 006 006 006 006 006 006 006 005 005 004 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.04 0.05 0.05 0.05

Mena WiMAX 2Mb Boost menaHOME =~ 023 024 024 024 023 024 024 024 024 023 023 0.23 0.23 0.23 0.23 0.22 0.23 0.23 0.22 0.23 0.22 0.22 0.22 0.23

Zain WiMAX 2Mb zain@home 019 019 02 02 02 02 02 019 019 019 019 019 019 018 018 018 017 018 018 017 017 017 017 018
1Mb Senice Industry Average 020 "020 021 "021 "020 021 "021 "021 "021 021 "020 "020 "020 "o021 "02 "02 "020 "020 "020 "020 "020 "o02 "o02 "o
2Mb WIMAX Industry Average 021 022 022 02 02 02 02 02 02 02 021 020 021 020 021 020 02 021 02 020 02 020 02 021

TCP upload measurements (Mbits/s)

TCP (Transfer Control Protocol) throughput tests measuring upload speeds are conducted at a raw socket level (a socket that allows access to the
underlying transport provider (ISP) that is supported by protocols such as IPv4 and IPv6) in order to test the full capacity of the connection. The probe is
configured to initiate multiple TCP sessions and simultaneously use all of the open sessions for the transmission of data. This effectively “floods”
the connection and reports the throughput capacity of the line.

The test is conducted using a server endpoint running proprietary software that is hosted in a well peered data centre. Whilst the port through
which the test is typically conducted is configurable, it is normal for port 80 to be used since this minimizes the possibility of the traffic being
managed or throttled during the test by an ISP. Once the session has been initiated standard data files are transmitted from the probe to the
endpoint server and measurements taken of the upload throughput of the connection. The test probe measures the time taken to transfer data
and the volume of data transferred in a specific time. From these measurements the TCP upload speeds can be derived.

For the sake of comparison the graphs showing TCP upload speeds have been separated out the 1 Mbps (Chart 5) and 2 Mbps (Chart 6)
connections. Also for ease of comprehension graphs depicted the average time it would take to download typical data file types have been
created (Charts 7 and 8).

The higher is the upload speed the better is the performance.
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Average Upload times for typical data types |
Mbits/s | File Type and size in Mbytes |  Upload time in Minutes Chart8 Average upload time for
Average Video MP3 (5 Video Movie . .
download  Mp3 dlip Movie MBytes) clip(3 (800 differentdata file types
speed MBytes) MBytes)
2 Connect ADSL (1 Mb unlimited) 0.21 5 35 800 3.17 22.22 508 3,375.00
Batelco ADSL (1 Mbps medium user) 0.21 5 35 800 3.17 22.18 507
Etisalcom ADSL (1 Mbps eDSL) 0.21 5 35 300 3.17 22.22 508 « 225.00 -
Kalaam (1 Mbps KIlikADSL) 0.17 5 35 800 3.92 27.45 627 S
Lightspeed ADSL (1 Mbps Home 1000) 0.19 5 35 800 352 | 2462 | 563 S 1500 _ mMP3 (5 MBytes)
Nuetel cable (1 Mbps Nue Net) 0.39 5 35 800 1.73 12.12 277 .E ” in )
Orbit Satellite (1 Mbps Satnet 3) 0.05 5 35 800 1356 | 94.92 | 2169 Videoclip (35 MBytes
S |, . H | _
Movie (800 MBytes)
Mena WiMax (2 Mbps Boost Mena Home) 0.23 5 35 800 2.89 20.22 462 MenaWiMax Zain WiMax (2 2 Mbps
Zain WiMax (2 Mbps Zain@Home) 0.19 5 35 800 360 | 2517 575 (2Mbps Boost  Mbps WiMax
MenaHome) Zain@Home) Industry
1 Mbps Industry Average 0.20 5 35 800 3.28 22.94 524 Average
2 Mbps WiMax Industry Average 0.21 5 35 800 3.20 22.42 513
Chart 7 Average upload time for differentdata file types The shorter is the upload time
3,375.00 the better is the performance
225.00 [
(7]
[)]
5
E 15.00 H H 5 H H H 5 —
o BED O HED BED R B
2 Connect Batelco ADSL Etisalcom ADSL  Kalaam (1 Lightspeed Nuetelcable (1 OrbitSatellite 1 Mbps ADSL
ADSL (1 Mb (1 Mbps (1 Mbps eDSL) Mbps KIikADSL) ADSL (1 Mbps Mbps Nue Net) (1 Mbps Satnet Industry
unlimited) medium user) Home 1000) 3) Average
H MP3 (5 MBytes) Video clip (35 MBytes) Movie (800 MBytes)
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Chart 9 - HTTP Download Speed (average) (Cached) 1 Mbps services
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Chart 10 - HTTP Download Speed (average) (Cached) 2 Mbps WiMax
services
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HTTP Download Speed (Cached) Line Chart (Peer view)
01 Oct 2010 00:00:00 - 31 Dec 2010 24:00:00 Bahrain

ISP Package 00:00:00 1:00:00 2:00:00 3:00:00 4:00:00 5:00:00 6:00:00 7:00:00 8:00:00 9:00:00 10:00:00 11:00:00 12:00:00 13:00:00 14:00:00 15:00:00 16:00:00 17:00:00 18:00:00 19:00:00 20:00:00 21:00:00 22:00:00 23:00:00
2Connect ADSL 1Mb Unlimited 2597 2752 27189 2197 2812 2838 2847 2861 2812 2698 2668 2555 2519 2426 2428 2267 2277 2422 2421 2473 2430 2419 2448 24.48
Batelco ADSL 1Mb Medium User 2680 2844 2843 2892 2878 2894 2914 2899 2844 2780 2745 2597 2567 2480 2481 2307 2338 2490 2455 2517 2514 2514 2502 2539
Etisalcom ADSL 1Mb eDSL 2408 2567 2587 2628 2619 2636 2654 2685 2610 2522 2502 2415 2360 2269 2245 2129 2112 2259 2248 2270 2268 2242 2266 23.02
Kalaam ADSL IMb KIikADSL 2532 2646 2698 2174 2121 2755 2776 27.64 2139 2650 2565 2483 2453 2379 2357 2241 2269 2395 2369 2394 2360 2347 2347 2423
LightSpeed ADSL IMb Home 1000 3165 3271 328 3314 3311 3233 3298 3309 329 3202 3169 3089 3125 3051 3076 3041 3023 2915 2910 2901 2919 2994 3079 3120
Nuetel Cable IMb Nue-Net 4161 4264 4265 4212 4171 4204 4246 4240 40.99 4091 4137 4089 40.68 40.62 4183 4159 4156 4147 4089 4150 40.75 4043 4187 4199
Orbit Satellite 1Mb Satnet 3 461 461 472 503 517 514 507 520 504 487 465 462 452 421 424 424 441 454 461 425 433 426 436 448

Mena WiMAX2Mb Boost menaHOME ~ 20.27  21.60 2228 2274 2330 2323 2359 2373 2346 2304 2280 2225 2165 2113 2019 1890 1897 1912 1886 19.08 1967 19.08 1963 19.75

Zain WiMAX 2Mb zain@home 513 2795 3068 3211 3262 3254 3246 3296 3237 3097 2998 2836 2753 2650 2604 2468 2389 2545 2429 2259 2184 2153 2172 2279
IMb Senice Industry Average " 2924 73057 "30.77 "31.03 "30.85 "30.93 "31.23 "31.26 3067 "20.01 " 2064 2871 " 2849 " 2778 " 27.95 " 2691 " 2696 " 2771 2749 T 2o784 T o761 " 2760 T 2805 2830
2Mb WIMAX Industry Average 270 2478 2648 2743 2719 2789 2803 2835 27.92 2701 2639 2531 2459 2382 2312 2179 2143 2229 2158 2084 2076 2031 2068 2127

HTTP Measurements (Download Speed - Cache) (Kbytes/s)

The HTTP (HyperText Transfer Protocol) test makes a request to a specified URL (Uniform Resource Locator) and records the time taken and
the amount of data downloaded, from which the speed of the download is derived. Depending on the configuration of the test, test probe is also
able to download the embedded content (e.g. images on a web page) in any HTML (HyperText Markup Language) that results from the HTTP
request.

Any additional content downloaded is reflected in the captured timings and size of data downloaded. Additionally, the HTTP test can be
configured to run in one of two modes of operation: cached and non-cached. When the test downloads from the specified URL in “cacheds”
mode, the speed of the download could be impacted by any caching mechanisms implemented by the network provider.

The higher is the download speed the better is the performance.
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Chart 11 - HTTP Download Speed (average) (Non Cached) 1 Mbps

services
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Chart 12 - HTTP Download Speed (average) (Non Cached) 2 Mbps WiMax
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HTTP Download Speed (Non cached) Line Chart (Peer view)
01 Oct 2010 00:00:00 - 31 Dec 2010 24:00:00 Bahrain

00:00:00 1:00:00 2:00:00 3:00:00 4:00:00 5:00:00 6:00:00 7:00:00 8:00:00 9:00:00 10:00:00 11:00:00 12:00:00 13:00:00 14:00:00 15:00:00 16:00:00 17:00:00 18:00:00 19:00:00 20:00:00 21:00:00 22:00:00 23:00:00
2Connect ADSL 1Mb Unlimited 1376 1437 1454 1457 1437 1478 1470 1487 1445 1441 1389 1340 1321 1284 1284 1219 1262 1295 1280 1321 1313 1301 1328 1349
Batelco ADSL 1Mb Medium User 1394 1445 1443 1472 1472 1460 1483 1488 1471 1418 1412 1366 1334 1312 1289 1251 1235 1325 1311 1322 1345 1328 1340 13.62

Etisalcom ADSL 1Mb eDSL 1327 1356 1381 1399 1385 1391 1404 1396 1358 1369 1329 1295 1246 1237 1218 1180 1196 1261 1230 1235 1252 1252 1252 12.82
Kalaam ADSL 1Mb KIikADSL 1352 1395 1405 1465 1437 1432 1452 1450 1421 1380 1348 1306 1280 1256 1241 1207 1233 128 1299 1252 1295 1290 1281 1321
LightSpeed ADSL IMb Home 1000 14.12 1451 1473 1475 1467 14.83 1468 1488 1449 1426 1425 1405 1388 1386 1364 1366 1315 1263 1250 1240 1269 1286 1341 1382
Nuetel Cable 1Mb Nue-Net 19.75 2086 2041 2088 20.89 20.60 20.32 2066 2023 2005 19.77 1965 1937 1927 19.85 1954 1969 1951 1949 1950 19.36 1952 19.66 19.76
Orbit Satellite IMb Satnet 3 371 372 392 401 401 413 407 404 399 394 375 368 364 33 339 352 348 365 363 348 347 345 352 362

Mena WiMAX2Mb Boost menaHO 1092 1142 1153 11.93 1199 1213 1210 1204 1209 11.90 1191 1167 1181 1119 1092 1028 1065 1083 1035 1062 1040 1049 1052 1041
Zain WiMAX 2Mb zain@home 1225 1279 1315 1356 1361 1342 1353 1362 1315 1306 1297 1295 1266 1220 1213 1189 1178 1228 1203 1155 1119 1120 1130 11.67

1Mb Senice Industry Average  13.15 "13.63 "13.70 "13.94 "13.84 "13.88 "13.88 "13.97 " 1367 "13.48 " 1322 "12.92 " 1267 1248 " 1246 " 1218 " 1223 "1249 " 1240 " 1238 1250 " 1251 1266 " 1201
2Mb WIMAX Industry Average 1159 1211 1234 1275 1280 1278 1282 1283 1262 1248 1244 1231 1224 1170 1153 1109 1122 115 1119 1109 1080 1085 1091 11.04

HTTP Measurements (Download Speed - Non Cache) (Kbytes/s)

The HTTP (HyperText Transfer Protocol) test makes a request to a specified URL (Uniform Resource Locator) and records the time taken and
the amount of data downloaded, from which the speed of the download is derived. Depending on the configuration of the test, test probe is also
able to download the embedded content (e.g. images on a web page) in any HTML (HyperText Markup Language) that results from the HTTP
request.

Any additional content downloaded is reflected in the captured timings and size of data downloaded. Additionally, the HTTP test can be
configured to run in one of two modes of operation: cached and non-cached. When the test downloads from the specified URL in ““non-cached”
mode a random query parameter is appended to the end of the URL, which will result in the request bypassing any caches present in the
network, and the request will be serviced by the web server specified in the URL as opposed to any cache.

The higher is the download speed the better is the performance.
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Chart 13 - DNS Time (1 Mbps services)
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Chart 14 - DNS Time (2 Mbps WiMax services)

e Mena WiMAX 2Mb Boost menaHOME

Milliseconds
=
D
o

e 73in WiMAX 2Mb zain@home
e o o o 2Mb WIMAX Industry Average

O I MR I R XN IS I IS I IS MR X IR X IS M I MR XN SR X I

°~ 0. Q- Q. Q. 0~ 0. Q- 0. Q- 0~ Q- 0. 0. Q. Q. Q- 0~ Q. Q. 0. Q- Q- Q-
SELFLFFFFPFFLFLFLSFLS LS LSELSLSELES
S YAV KEENSHREN NN N NI AN N S I N i e

Page 16 of 20

Copyright 2003 - 2010 Epitiro Ltd



TRA Fixed Broadband Analysis Report

DNS Time Line Chart (Peer view)
01 Oct 2010 00:00:00 - 31 Dec 2010 24:00:00 Bahrain
00:00:00 1:00:00 2:00:00 3:00:00 4:00:00 5:00:00 6:00:00 7:00:00 8:00:00 9:00:00 10:00:00 11:00:00 12:00:00 13:00:00 14:00:00 15:00:00 16:00:00 17:00:00 18:00:00 19:00:00 20:00:00 21:00:00 22:00:00 23:00:00

2Connect ADSL 1Mb Unlimited 34 40 47 45 45 34 34 3 68 3H 35 48 34 34 45 64 45 50 51 47 46 40 45 39
Batelco ADSL IMb Medium User =~ 33 34 33 33 3H K/ Kl 34 34 34 K 36 34 35 K] 34 33 34 36 34 33 35 K] 34
Etisalcom ADSL 1Mb eDSL 40 40 39 38 4 4 40 38 40 40 42 40 40 40 40 39 39 39 38 40 40 40 39 4
Kalaam ADSL IMb KlikADSL 39 40 4 40 40 40 38 39 40 39 39 4 39 40 38 39 40 38 39 38 39 38 39 39
LightSpeed ADSL 1Mb Home 100C 30 25 2 25 K/ 24 22 27 25 23 22 23 24 24 28 28 27 25 3 3 K] 27 30 3
Nuetel Cable 1Mb Nue-Net 67 62 65 66 61 67 64 55 57 59 54 51 57 54 56 61 49 57 69 56 58 71 67 57
Orbit Satellite IMb Satnet 3 658 641 663 678 640 675 652 650 684 587 619 681 711 820 649 676 671 700 619 759 721 684 657 669

Mena WiMAX 2Mb Boost menaHO 70 80 73 72 71 71 67 69 71 76 68 73 72 82 101 108 105 112 102 9% 107 100 92 82
Zain WiMAX 2Mb zain@home 23 18 12 12 1 8 10 8 12 25 8 16 21 14 21 13 7 20 35 23 5 38 14 10

DNS Time (Domain Name System) (Milliseconds)

The DNS test records the time taken (in milliseconds) to resolve a fully qualified domain name to a corresponding IP address. The DNS servers
used for the query are the DNS servers (primary and secondary) dynamically assigned by the service provider when the network connection is
initiated. Alternatively a specific DNS server can be configured for use during DNS tests. The test probe disables the Windows DNS Client
Service responsible for caching the results of DNS requests so that the DNS query is performed on the DNS servers, and not returned from any
local cache.

The shorter the DNS resolution time is the better is the performance.
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Chart 15 Ping Time (1 Mbps services)
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Chart 16 Ping Time (2 Mbps WiMax services)
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Ping Time Line Chart (Peer view)
01 Oct 2010 00:00:00 - 31 Dec 2010 24:00:00 Bahrain
00:00:00 1:00:00 2:00:00 3:00:00 4:00:00 5:00:00 6:00:00 7:00:00 8:00:00 9:00:00 10:00:00 11:00:00 12:00:00 13:00:00 14:00:00 15:00:00 16:00:00 17:00:00 18:00:00 19:00:00 20:00:00 21:00:00 22:00:00 23:00:00

2Connect ADSL 1Mb Unlimited 198 198 197 197 197 197 197 196 197 198 197 199 198 198 200 199 198 198 197 198 198 198 196 198
Batelco ADSL IMb Medium User 195 195 193 194 194 194 193 195 194 19 194 195 195 195 195 195 196 196 196 195 193 196 194 195
Etisalcom ADSL 1Mb eDSL 203 203 203 204 203 204 203 203 203 204 202 204 203 205 205 205 204 206 25 205 204 205 204 204
Kalaam ADSL 1Mb KIikADSL 204 204 2056 26 256 204 205 205 205 205 206 205 204 206 205 207 27 205 25 205 25 205 25 25
LightSpeed ADSL IMb Home 100C 177 w1 12 o w2 w1l 172 12 12 113 174 175 176 180 178 180 185 198 198 199 194 195 189 181
Nuetel Cable 1Mb Nue-Net 148 147 145 14 145 145 145 144 14 145 145 145 146 147 146 147 146 147 146 147 148 147 147 147
Orbit Satellite IMb Satnet 3 768 7710 7712 772 761 764 759 753 768 763 769 769 761 772 772 762 172 758 779 769 780 779 776 776

Mena WiMAX2Mb Boost menaHO 320 320 315 315 312 310 312 310 309 313 312 34 33 36 39 R0 39 W 3R W R A 320 318
Zain WiMAX 2Mb zain@home 207 216 210 209 203 205 205 206 207 212 216 212 215 23 28 281 283 25 222 281 284 232 21 224

Ping Time (Latency) (Milliseconds)

The Ping test measures network latency by sending an ICMP (Internet Control Message Protocol) echo request to the specified server. The time
recorded by test probe is the total round trip time (in milliseconds) from the request to the echo response being received from the server.

The measurements reported are the average time for tests to servers located in Bahrain, Europe and the USA.

The shorter the Latency is the better is the performance.
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