FoseyanoizmaTuTabmsamume wizeomndaanasiiy

]
r

asdselivanssouzved nsl nAsaR UM HAHMINNAMTHAY

= ¥ = d’l d'
VHIAIBV IR NIENVUAADUN

PERFORMANCE EVALUATION OF SECURE ROUTING
PROTOCOL ON MOBILE AD-HOC NETWORK

o
e

thuufa Sauassms

=) L = oA = o A:
aUNUT [ YAUNBIATNA

a1sanSnm

{¥emansiaise as. Sundiysel aondzeae

nUNY...... % -
lﬁ‘U'ﬂol‘UUu ....... g..i.? ............. "
Ny m@u 1| 2 4 dl H 2‘353 Lisvmsussnimesvisvapepvassssy |

i wwmwumﬁlnmumwmmsanmmumnqmmﬂlmﬁmumenﬂ
T unalulatiasaung
=4
anzinalulagarsaumns
amtiumalulagnszesmndudinammsaianszile

maEsgun 2 msfinu 2551



PERFORMANCE EVALUATION OF SECURE ROUTING
PROTOCOL ON MOBILE AD-HOC NETWORK

PANKAEW  RATTANASIRIPAT
SIBMANUS CHIRDKIATISAK

A PROJECT SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
BACHELOR OF SCIENCE PROGRAM IN INFORMATION TECHNOLOGY
FACULTY OF INFORMATION TECNOLOGY
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2/2008



COPYRIGHT 2009
FACULTY ON INFORMATION TECHNOLOGY
KING . MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG



TuSusestSaaniinus Uszaitlmsdnm 2551
aazmalulagmsaumns

amdumaluladnszoounaudInaMiIIaIAnIziI

A a Y v S

PIaN ﬂTﬁ‘]J'izLSJuﬁﬂJ‘iﬁﬁluS‘U’é]QTW‘ij‘ﬂﬂE]E\ﬂ‘t&‘i’i‘llﬁ‘l—!ﬂ'lﬁ‘i‘]?lﬂ?"m
< A a A 4
HUANUHIATBVIEURWIENIANADUN
Performance Evaluation of Secure Routing Protocol on

Mobile Ad-hoc Network

Yeor o
HIAN
U

1. weanihuud? Sauasans stiaszd1d2 48070140

Da

2. WNANTVNNE Wanesaana - svalszd1a 48070170

d ]
......................................... 10198130

T 4 [ I3 o a an
(@Frwmans 19159 a5, Junsysol ddnise)



1Y a 9 ) a )
11290 MsUssliuaussousY09 1Ns INADAAUH LT UNINNA NN UAILY
- ) = A‘l d.'
RS aUIUmWIZNAATOUN
Qs =8 a asy o
AN wamihuuds Saudsins

UNANFUWINTE  IFANgTARNA

SHAUNANE 48070140
48070170
Yigyan Meenaastiuna
TN ma Tu Tagasaumng
Umsanmn 2551
el 3 1 o » o ¢ o an o
210138n3nm AF 019130 a9, Junsysal adalsuaed

or 1
UNAAee
" a A Ay 1 Bldy o o =2 W =
TuTnssnuniedtsmwizdnnaoundiulve 1dFlssauddgdansianisns
A 3 To A = = A ar =2 9 = @
FeudumalaghimiidemsinsanGesannlaoass 15199 1d5wazitoannud g
1 Qr 1 = 3 1 =) 1 ‘; 1
msaeA AN Nezadu ludunisreunsevismmizne lasmmizessos luduues
= = o 1 3 " § = o 1
Tns Innoaalond Saapinusianii1dding ey Ins Inneantinnuduaslinniovie13ae
a & o < o PRy w
mwziia 4 Ins Tnasaeosiodu gniadihu Tws Tnasadunmiduneiiinnuilasadunuy
o 3 o o 12
UszanIueniivl (mumsosveveudunia) umnendiud Ins Inreawersiody Tulins
dedoyalunmsdnanlusosIninlatvounset1o udsslimsiraudunidunis i
¢ g R 4 ) . a
laen1e Tns Innoaesrfiony sguNRUgINUBINTS FU504 (Certificate) HASAINITOUTANTS
{ g o o o d s o
TwandhuvesnluGesvesudumaladuseTasldnsSusestummizidumaniinisigua

9
(Sign) MU



Project Title Performance Evaluation of Secure Routing Protocol on
Mobile Ad-hoc Network

Student Miss Pankaew Rattanasiripat
Miss Sibmanus Chirdkiatisak

Student ID. 48070140
48070170
Degree Bachelor of Science
Programme Information Technology
Academic Year 2008
Advisor Asst. Prof. Dr. Chanboon Sathitwiriyawong
ABSTRACT

Most recent ad hoc network research has focused on providing routing services without
considering security. We detail security threats against ad hoc routing protocols, specifically
examining AODV. In this paper, we analyze one of the secure mobile ad hoc networks protocols,
which is Authenticated routing for ad hoc networks (ARAN). Such protocol is classified as a
secure reactive routing protocol, which is based on some type of query-reply dialog. That means
ARAN does not attempt to continuously maintain the up-to-date topology of the network, but
rather when there is a need, it invokes a function to find a route to the destination. Our protocol,

ARAN, is based on certificates and successfully defeats all identified attacks.
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Layer 3: Network Layer
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Layer 2: Data-link Layer
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< & v o aa 4 o = a ¢
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/etc/apt/source.list

DT a JddM o 9 g9/ 3 :‘ o &
114!1]?131&11\1?11’1353“111“1?!']8 th.archrive !."f]’u old-releases UNUIINUUTIAITI

apt-get update

Tns Inaeaeeftedy ssannsamiseeniluassdumdng ldne
- lwslnnea
- AluSmsniadeiises (The ARAN Certificate Authority)
Taeuirine HassauioldhausiusuIng Innealaus
- OpenSSL
- Ad-Hoc Support Library t’JEI;%N 0.12
- Perl
51 duneunisasinsingea
‘1m’j¥uﬂﬂuf‘:ﬁm§lumsadwﬂnﬂﬂaLﬁﬂﬁ‘unnﬂﬂnmhf?miaq‘lﬁ Taoswazidoaluy
myaafigedt

1. 99 Ad-Hoc Support Library vi38 LibASL

- unn W Tae 198144 tar xzvf ASL-0.12

- Jconfigure

- sudo make install
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2. #3199 TR (Tunnel) Asdlszuudfiams hithnld

- c¢d /dev/net
- mknod tun ¢ 10 200 a51991n3a]

- /shin/depmod —a te8WAN luga

3. 09 openssl

- apt-get install openssl

wio - TnanlWduudnnuan Taomds tar xzvf openssl-x.x x.tar.gz
- ./configure
- sudo make install

a5 2 ¢ d
4, AAA9 N5 1nnoa o151y

- o T8 Tae 48144 tar xzvf arand-03.2
- mkdir build a1 TWaine34® build

- ¢d build

- ../configure

- sudo make install
YunsumItSuuas

] F ¥
Aauneziinis 1¥nud) Tns Inneaiu desiinsdSunlasuamdualsmsiimesaeg

v 9
Tz audunminaass lasduasumsilsuunetiasae 114

5.2.1 WSuuasgilnsal egiihu 802.1 1 syuul¥mmnwizhs Tasldmda

- iwconfig ethl mode ad-hoc FalBumesiMafiiiulimeiiu’ls
TURWIZNY
. “ 3 =) ' 3 X J A 4 ’
- iwconfig eth1 essid “test’ AuATONY IS BIRNITAVVUINTD “test
9 v
- iwconfig ethl channel 11 ﬁ'ﬂﬁﬂﬁuﬁ’mtymﬂgiuma 11
o
- ifconfig ethl 10.1.1.1 netmask 255.255.255.0 demvesningavle
findeans uazszyauniodioilu 24

- ifconfig ethl up FalHidlanesn 13ae
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Y] a & A o ¥ A
Taglumsnaassldnsununesansesdmualdnineayloine

= 104.1.1
- 10.1.1.2
- 10.1.1.3

5.2.2 dAmfunsosidudldusmmisdosusos (Certification Authority)

- uan WS Taeldf1ds tar xzvt 190151018 Yca-0.1.tar.gz
- Jconfigure

- make install

; L4 \
iionuase sxwu lWan¥e aranca.pt 0g1UWN aranca-0.1/bin/aranca.pl

L3 ar H ¥ A ﬂln 1 ar
Tinmsaaaen Ind i A Wames v iefiee 18 Tiduan lumsadamiade

FUs®e

523 158319 CA (Certification Authority)

- Tagl¥mds aranca.pl newca

B FUTETALES £ IV i;i};a.r‘;;grrr ¥, -
Ele Edit “wiew Terminal . Tabs, Help
rootete-lantopashonesdtes of Desktopscertsy
rootEte-laptop: /honestefDeskton/oert2# aranca.pl newsa
Crecting ARAN CGA certdficate. v
Generating ac1024 bit RSA pirivate key
writing new pravateckey to V. jarahscafotivale/Cakey . pem
Enter PEN pashyphrases:
Verifying - Enten PEM passphrase:
root@te-laptop: /fhone/TefDesktop/certZ#
T ¥
ar 9 o ar
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9
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=1 ar [ P -1 d‘ Y A ar ar
- Cacert.pem Aowiiafipsusesiasaviiofovesdliuimsmisdesuses
- Certs
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- Index.txt

newcerts
- Private
- Serial

o 1 ar a ar as 2 '
- cakey.pem oA IUA RSAYDIN IFVTAsMTedos U0 Heogn1olR folder

private

e | FuniGuisalzinaee fhosafrail:
Fil= Edit View Terminal Tabs™ Hzlp
root@te-laptop: /honeste/Deskiop/cert2/aran-vag s -1la
total 32
drwxr-xr-x
arwxr-xeex

!

root root 4096 2009-03-11 16:22

te te.. 4096200905711 16722

root=reet, B18°2889-05~11 (16:22-eaceTt. pen
rootreot 4006 2009-05-11 16:22

root.oroot 4096 2009-03-11 16:22

oot oot 8. 2009-05-1% 16:22 tadex. txt
roat root 4096 2009-05-11 16:2Z !

O LT - X oot oot 4096 Z909-05-11 16:22

“pr-r--r-4 root oot 32009-05-11 16:22 serial
oot@te-1aptop: /hone/ te/Desktop/cert2/aran-vas

e

d el T A - X

-y f--r=
drr-xr-x

b BIob = B RS = R &

g1 5.2 TldviegluTwawes dioviimsadwdliuimslususes

524  msaelususes

- 194 aranca.pl newcert 10.1.1.1 dmSuadramiledesusesliudas Inua
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=
Rle Edit View JTerminal Tabs Help
root@te-laptop: /home/te/Desktop/cert2# aranca.pl newcert 10.1.1.1

Step 1: Create certificate request and private key for [10.1.1.1]

You will now be asked for a passphrase for private key of 10.1.1.1
[Hit Enter to continue, ~C to quit]
Generating a 512 bit RSA private key

[ S S e S S o 1o X

writing new private key to ‘node-10.1.1.1/key-16.1.1.1.pem

You will now be askedgsfor the CA's passphrase

[Hit Enter to contifueg®C to quit]

Using configuratdonsfrom .ca.tmp

Enter pass phpasefTor ./aran-cCa/private/cakey . pem’

Check that the request matches. the signature

Signature ok

The Subjegt s Distinguished /Neme ds-as follows

commonName "PRIMPABLE: ' 10.1.1.1

Certificate is to belcertified untilt Sep 8 28:38:45.2009 GMT (120 days
Sign the certifiecate? [v/nl:y

1 ogitfof 1l eeflificate Tequestspcestitied, commitdly/nly
virite out database with 1 new entries

Data Base Updated

root@te-laptop:/home/te/Deskton/certz# |

31 53 msadhalususes
Tagoziin13a1uis PEM - passphrase #19lun1sasniedoring1iusnis uswiiie
FU394
- Furuiis TR 10.1.1.2 10 10.1.1.3
525 | msAnRaMedeRITeg
_faaon Wdvieldmds scp 10.1.1 x tar.gz MWW Ausr/localietc/arand/
- unn W8 Taol¥sds tar vt 10,11 x tar.gz 9001171
5.2.6 manfasuutlasminslfunaave s 1Wg arand.conf Inanzan
- 199 'Ifi" 1 vi /usrflocal/etc/arand/arand.conf tﬁauf’l"luﬁﬂﬁmm: ﬁuﬁulﬂéﬂﬂ
1aua
ca_cert
my_cert
my_private_key
TaenlasunineayloRi 1fassiuveunses

o o A
Interface U W ldassdudumesmaliasvounsas
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mdalumaFulnsinaea
. ;2 4
1419 /ust/local/bin/arand 38 /ust/localbin/arand-run-sh 1831 Ins Innsadana

vnmssuszdlulamduans

fust/local/bin/arand

set_configurable defaults(): entering

set configurable defaults(): leaving

process_cmd line args(): entering

process_cmd _line args(): leaving

process_config_file(): entering

process_config_file(): read key/value pair interface ethl

process_cmd line_args():set interface to: ethl

process_config_file(): read key/value pair aran_port 1500
process_cmd_line_args(): setaran _port to: 1500

process_config_file(): read key/value pair CA. cert /usr/local/etc/
arand/trusted/cacert.pem

process-cmd line args(); CAcert: /usr/local/ete/ arand/trusted/cacert.pem
process_config_file(): read key/value —pair my cert /usr/local/ete/ arand/cert-
10.1.1.1.pem

process cmd line args(); My cert: fusr/local/etc/ arand/cert-10.1.1.1.pem
interpret_config entry(): set cert size to 339

process_config file(): read key/value pair my private key /usr/local/etc/ arand/key-
10.1.1.1.pem

process_cmd line args(): My private key: /usr/local/etc/ arand/key-10.1.1.1.pem
interpret_config_entry(): set sig size to 64

process_config_file(): read key/value pair supress_hellos 0
process_cmd line args(): set supress_hellos to: 0

process_config_file(): read key/value pair hello_interval 5000
process_cmd_line_args(): set hello_interval to: 5000

process_config_file(): read key/value pair rdp_retries 3
process_cmd line args(): set rdp retries to: 3

process_config_file(): read key/value pair rdp_wait_time 3000

process_cmd, ling “args(); set.rdp. wait time to: 3000
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process_config file(): leaving

create_pid_file(): entering

create_pid_file(): myconfig->pid_file = /var/run/arand.pid
aranSocket_new(): sucessfully created aran socket
aranSocket_new(): bind successful for aransocket
statusSocket _new(): sucessfully created status socket
arans_et periodic_timer(): entering
aran_set_periodic_timer(): tData type: 8

aran_set periodic_timer(): tData data: O

aran_set periodi¢c_timer(): PERIODIC_INTERVAL: 1000
aran_set_periodic_timer(): update routing table here
aran_set periodic_timer(): leaving

aran_set hello_timer(): entering

aran_set hello_timer(): leaving
aran_set_status_timer(): entering

aran_set status_timer(): leaving

routingTable init(): entering

abroutingTable _init(): leaving
rdpForwardList_init(): entering

rdpForwardList init(): leaving

rdpPendingList init(): entering

rdpPendingList init(): leaving
aran_registerHandlerFunction entering

aran_registerHandlerFunction leaving

In open_route_request

tun_init() : device tun is now up
open_route_request() : tun_init() done.
open_route_request() : rawsock_init() done.
open_route_request() : init_rtsocket() done; krt ready.
open_route_request() : packet_table init() done.

open._route_request() ; inserting route, check: module in the kernel
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If insmod returned error, check that route check is properly installed
insmod ::insmod: can't read route_check': No such file or directory

open_route_request() : done.

aran_registerHandlerFunction entering
aran_registerHandlerFunction leaving

route_add(} : dev is ethl

added route to kernel

added defferred route for 0.0.0.0

Kemel IP routing table

Destination Gateway Genmask Flags Metric Ref  Use Iface
10.1.1.0 0.0.0.0 255.255.2550 U 0.0 0-ethl
0.0.0.0 0.0.0.0 0.0.0.0 /G O 0 tun
aran_main_loop(): entering

aran_periodic_handler(): entering
rdpForwardList_updateEntries(): entering
rdpForwardList_updateEntries(): leaving

routingTable refreshEntries(): entering

routingTable refreshEntries(): leaving

**x*ARAND ROUTING TABLE*#**

*#+*¥END ARAND ROUTING TABLE****

aran_periodic_handler(): leaving
aran_periodic_handler(): entering
rdpForwardList updateEntries(): entering
rdpForwardList updateEntries(): leaving
routingTable_refreshEntries(): entering
routingTable_refreshEntries(): leaving

*+E* ARAND ROUTING TABLE****
*¥*¥+*END ARAND ROUTING TABLE****

311 5.4 uaaanaielinis sy Ins Innea
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start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
staxrt

O JdJo U W

MR HHRBRRRRPREBO
DW®E®IOHUL s WN RO

time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time

I

25/05/08
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09

11:25: 00 NGH )
P.:25:05:65 ,
1%: 25«30 99
il 2571 SN B0
Pz~ T BBl 2.5
11 2 2 5775wl
11225:30:168
1182543551738
1d%2540:1.98
11¢25:45:203
11:25:50:209
112254552207
11526500224
11:26:05:228
11:26:10:235
1ls26+15:239
11:26:20:244
11:26:25:254
11:26:30:257
11¢26:35:262

r

I T T T I .

11:25:00:64, [Oh/0Om/0s/5ms]
11:25:05¢69, [Oh/0m/0s/4ms]
11:25:10:103,[0h/0m/0s/4ms]

] 225
el -
5 .
i i AL
1255
Tl eanu
11 +25:
11525z
11«25z
11226
11:26:
11:26:
1126z
1iz26:
12263
11:26:
11:26:

1 5
20%
2h
:172, [Oh/0m/0s/4ms])
35%
40:
45:
50:
55
00:
232, [0h/0m/0s/4ms]
2239, [Oh/0m/0s/4ms]
152
20:
25z
30:
35;

30

05
10

123, [Oh/Om/0s/3ms]
127, [Oh/0m/0s/2ms]
163, [Oh/0m/0s/4ms]

177, [0h/0Om/0s/4ms]
202, [0h/0m/0s/4ms]
208, [Oh/0m/0s/5ms]
213, [Oh/0m/0s/4ms]
221, [Oh/0m/0s/4ms]
228, [Oh/0m/0s/4ms]

243, [0h/0m/0s/4ms]
248, [0h/0m/0s/4ms]
257, [0h/0m/0s/3ms]
261, [Oh/0m/0Os/4ms]
266, [Oh/0m/0s/4ms]
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21
22
23
24
25
26
27
28
29
30
F1.
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start

time =

time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
tinme
time
time
time
time
time
time

Il

25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/08
25/05/08
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25405409
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/038
25/05/09
25/057/08
25/05/09
25 05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09

11:26:40:268
11526345272
11:26:50:276
1LEs26155: 282
11227 :00%: 286
El227:05: 291
11:27:10:296
11227 £15: 301
11427:20:306
11:27:25:309
11:27:30:314
11:27:35:319
Jle27 408 323
T2 T el b 53279
11:27:50:332
11 : 2 B3
if1: 28eF0 : 540
##1:28:05:345
11:28:10:349
11 T88 N BA3RY
11:28:20:358
11:28:25:362
11:28:30:367
150535227 1.
11:28:40:380
11:;28:45:388
1 g 28456 : 5 9@
18278956 33K
11:29:00:401
11+29:05: 406
172 : 29 300 Y40
1T 2 P B 5eat=
11:29:720:418
11 : ROSESEE2S
il X ARG 11426
11:29:35:/431
11:29240:435
11.: 29 A8 : 47
11:29%50:445
DA XSS : 451

e T T O e e T T T T T T

11:26:40:272, [0h/0m/0s/4ms]
11:26:45:276, [0h/0m/0s/4ms]
11:26:50:280, [0h/0m/0s/4ms]
11:26:55:286, [0h/0m/0s/4ms]
11:27:00:290, [Oh/Om/0s/4ms]
11:27:05:294, [Oh/0Om/0s/3ms]
11:27:10:299, [Oh/0m/0s/3ms]
11:27:15:305, [Oh/0m/0s/4ms]
11:27:20:309, [Oh/0m/0s/3ms]
11:27:25:314, [0h/0m/0s/5ms]
11:27:30:318, [0h/0Om/0s/4ms]
11:27:35:322, [0h/0m/0s/3ms]
11:27:40:327, [0h/0m/0s/4ms]
11:27:45:331, [0h/0m/0s/4ms]
11:27:50:334, [0h/0m/0s/2ms]
11+27:55:340, [Oh/0m/0s/4ms]
11:28:00:344, [Oh/Om/0s/4ms]
11:28:05:349,.[0h/0m/0s/4ms]
11:;28:10:353,[0h/0m/0s/4ms]
11:28+15:358, [0Oh/0Om/0s/4ms]
11:28:20:362, [Oh/0m/0s/4ms]
11:28:25:366, [0h/0m/0s/4ms]
11:28:320:371, [Oh/0Om/0s/4ms]
11:28:35:375, [0h/0m/0s/4ms]
11:28:40:384, {0h/0m/0s/4ms]
11:28:45:391, [Oh/0Om/0s/3ms]
11:28:50:396, [0h/0m/0s/4ms]
11:28:55:400, [0h/0m/0s/4ms]
11:29:00:405, [0Oh/0Om/0s/4ms]
11:29:05:410, [Oh/Om/0s/4ms]
11:22:10:414, [Oh/0m/0s/4ms]
11:29:15:418, [0h/0m/0s/4ms]
11:29:20:422, [0h/0m/0s/4nms]
11:29:25:426, [0h/0m/0s/4ms]
11:29:30:430, [Oh/Om/0s/4ms]
11:29:35:435, [Oh/Om/0s/4ms]
11:29:40:439, [0h/0m/0s/4ms]
11:29:45:445, [0h/0m/0s/4ms]
11:29:50:449, [Oh/Om/0s/4ms]
11:29:55:456, [Oh/0Om/0s/5ms]
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start time = 22/05/09

[Oh/Om/0s/5ms]

start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time ="22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = .22/05/09
start time = 22/05/09
start time =-22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start time = 22/05/09
start | time =22/05/09
start time = 22/05/009
start tiime 22705409

12:58:42:878

12:58:47:883
12:58:52:888
12:58:¢57:893
12:59:02:897
1Z2+59:07: 915
12:59:12:908
12:59:17:912
12:59:22:919
12:59:27: 930
12 : 5893, - Qa3b
67 - ST 57 : 930
g7 : 59:42¢93%
12:59:47:939
12 : 5998090
12 : 59369875
13:00:02:980
13:00:07:985
3370 (%1 2G990
13:00:17:995
Toe PR3 1)
13:00:28:58
6 08 & B T
13:00:43:19
Y304 %8y 2
13:00:53:44
13800853 264
1 S 0% 1) 3288
13:01:08:98
135071 : h3x 26
208, : 18334
T3: 00%R3ZA52
3 : PR 8eEY
L3:01%32: 3H
13%¥0 L 28507
13: 01 et A
& 01:48:138
130 e3:155
T 0]+ TBET /B
T gg: 192
13:02:08:107
13:02:13:103
135 02235160
13:02:28:178
13:02:33:196
184 02438974
135 02:43+133
132 028534165
13:02:58+183
132 035035201
13: 033085156
13:03:13:236
13:03:18:165
13:03:23:174
13:03:28:178
A3 ORI B8NLB3E
13:03:43:188
13085483783

712 158: 42:883;

m M m m wm m w m oW ow oW

wm R m M m WM m m m m m oM M h M om M N M m wm M om m m mom . w oW Mmoo M mw m wm m w om owm owm w wm o

12:58:47:884,
12:58:52:894,
124584 574895,
125593 025399,
12:59:07:917,
12:59: 125909,
12 £593 172913,
12 9593.22892F,
el O 271931,
PRl T 920 ,
12:59:37: 98,
Y2 569:42:936,
12:59:47:941,
V2458 52972,
12259%57 497/,
13:00:02:982,
13:00:07:986,
Lo\ ONT2 NE07,
1 3: 00 1T fo8y
38 A 0022 37 TN )
A3 Ol : ZEmbe ,

Wid> (3584 ¢

L3:00723:20,0

13:00:48:24,

13:00:53: 486,

NGRS et s

R 63 o 89,

13:01:08%29;

135 1005403 48,

des 1 DANSIB 1 1.85%
98 . 01234153,
93 : Q1S 282504

13%01s 88368 L7

JIETONGS B 02
DIV ™2 22,
13:01:485138¢(¢
13501 :538050,
MBS :58: 1744
13:02 ;: 038P 3¢
13: Uz @1 (9,
13:02:13:106;
13:02 8235 162,
135025285 179,
13:02:33:197,
13:02:384215;
135024432134,
13202:53: 166
13302 :58: 184,
13:03:03:202,
13203+08: 15,
132035134237,
13:03:18:166,
13203:23: 175,
13:03:28:179,
13+032381:189;
13;03;43:199,
103 48207,

[Oh/0Om/0s/Ims]
[Oh/Om/0s/6ms]
[0h/0Om/0s/2ms]
[Oh/Om/0s/2ms]
[0h/0Om/0s/2ms]
[0h/0m/0s/1ms]
[0h/0m/0s/1lms]
[Oh/0m/0s/2ms]
[Oh/Om/0s/1ms]
[Oh/0m/0s/1ms]
[Oh/0m/0s/1ms]
[Oh/0m/0s/1ms]
[0h/0m/0s/2ms]
[0h/0m/0s/1ms]
[Oh/0Om/0s/2ms]
[0h/0m/0s/2ms]
[Oh/0m/0s/1ms]
[Oh/0m/0s/2ms]
[Oh/0m/0s/2ms]
[Oh/0m/0s/1ms]
[Oh/0m/0s/1ns]
[0h/Om/0s/lms]
[0h/0m/0s/1ms]
[0h/Om/0Os/2ms]
[O0h/0m/0s/2ms]
[Oh/0Om/0s/1ms]
[0h/0Om/0s/1lms]
[0h/0m/0s/1lms]
{0h/0m/0s/2ms]
[Oh/0m/0s/1ms]
[Oh/0m/0s/1ms]
[Oh/Om/0s/1ms]
[Oh/0Om/0s/2ms]
[Oh/0Om/0s/2ms]
[Oh/0Om/0s/1ms]
[Oh/Om/0s/0ms]
[Oh/Om/0s/1ms]
[0h/0Om/0s/1ms]
[Oh/Om/0s/1ms]
[Oh/0Om/0s/2ms]
[Oh/0Om/0s/3ms]
[Oh/0Om/0s/2ms]
[Oh/Om/0s/1ms]
[0Oh/0Om/0s/1ms]
[Oh/0Om/0s/1ms]
[Oh/0Om/0s/1ms]
[Oh/Om/0s/1ms]
[0Oh/0Om/0s/1ms]
[Oh/0Om/0s/1lms]
[Oh/Om/0s/1ms]
[Oh/0Om/0s/1ms]
[Oh/0m/0s/1ms]
[Oh/Om/0s/1lms]
[0h/0Om/0s/1ms]
[Oh/0m/0s/6ms]
[Oh/Om/0s/6ms]
[0R/0m/0s/8ms]
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start time
start time

i

22/05/09 13:03:53:197 ,
22/05/09 13:03:58:204 ,

130353205,
13:034580211,

[0h/0m/0s/8ms]
[0Oh/0m/0s/7ms]
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1 start time = 25/05/09 11:39:04:843 ,.11:39:04:850, [0h/0m/0s/7ms]
2 start time = 25/05/09 11:39:09:851 , 11:39:09:858, [0h/0m/0s/7ms]
3 start time = 25/05/09 11:39:14:859 , 11:39:14:865, [Oh/0m/0s/6ms]
4 start time = 25/05/09 11:39:19:866 , 11:39:19:872, [Oh/0m/0s/6ms]
5 start time = 25/05/09 11:39:24:876 , 11:39:24:883, [0h/0m/0s/7ms]
6 start time = 25/05/02 11:39:29:888 , 11:39:29:895, [0h/0m/0s7 Tms]
7 start time = 25/05/09 11:39:34:896 , 11:39:34:903, [0h/0m/0s/7ms]
8 start time = 25/05/09:11:39:39:903 , 11:39:39:910, [0h/0m/05/7ms]
9 start time = 25/05/09 11:39:442911',°'%1:39:44:9184[0h/0m/0s/Tms]
10 | start time = 25/05/09 11:39:49:919 , 11:39:49:923, [0h/0m/0s/4ms]
11 | start time = 25/05/09 11:39:54:924 , 11:39:54:931, [Oh/0m/0s/7Tms]
12 | start time =25/05/09 11:39:59:932 , 11:39:59:939, [0h/0m/0s/7ms]
13 | start time = 25/05/09 11:40:04:939 , 11:40:04:943,[0h/0m/0s/4ms]
14 | start time = 25/05/09 11:40:09:943, 11:40:09:950, [Oh/0m/0s/7Tms]
15 | start time =25/05/09 11:40:14:951 , 11:40¢14:957, [0h/0m/0s/6ms]
16 | start time = 25/05/09 11:40:19:958 , 11:40:19:962, [Oh/0m/0s/4ms]
17 | start time = 25/05/08 11:40:24:962 , 11:40:24:969, [Oh/0m/0s/7ms]
18 | start time = 25/05/09 11:40:29:970 , 11:40:29:976, [Oh/0m/0s/6ms]
19 | start time = 25/05/09 11:40:34:976 , 11:40:34:980, [0h/0m/0s/4ms]
20 | start time = 25/05/09 11:40:39:981 , 11:40:39:987, [Oh/0m/0s/6ms]
21 | start time = 25/05/09 11:40:44:988 , 11:40244:994,[0h/0m/0s/6ms]
22 | start time = 25/05/09+11:40%49:995 , 11:40:50:1, [0h/0m/0s/6ms]
23 | start time = 25/05/09+11:40:55:2 , 11:40:55:8,[0h/0m/0s/6ms]

24 | start time = 25/05/09 11:431:00:9 , 11:41:00:15, [Oh/0Om/0s/6ms]

25 | start time = 25/05/09 11:41:05:16 , 11:41:05:20, [0Oh/0m/0s/4ms]
26 | start time = 25/05/09 11:41:10:22 , 11:41:10:28, [Oh/0m/0s/6ms]
27 | start time = 25/05/09 11:41:15:29 , 11:41:15:33, [0h/0m/0s/4ms]
28 | start time = 25/05/09 11:41:20:36 , 11:41:20:44, [0h/0Om/0s/8ms]
29 | start time = 25/05/09 11:41:25:45 , 11:41:25:49, [0Oh/0m/0s/4ms]
30 | start time = 25/05/09 11:41:30:49 , 11:41:30:56, [Oh/0Om/0s/7ms]
31 | start time = 25/05/09 11:41:35:57 , 11:41:35:63, [0h/0m/0s/6ms]
32 | start time = 25/05/09 11:41:40:64 , 11:41:40:69, [Oh/0Om/0s/5ms]
33 | start time = 25/05/09 11:41:45:69 , 11:41:45:76, [0h/0Om/0s/7ms]
34 | start time = 25/05/09 11:41:50:77 , 11:41:50:81, [0h/0m/0s/4ms]
35 | start time = 25/05/09 11:41:55:84 , 11:41:55:90, [Oh/Om/0s/6ms]
36 | start time = 25/05/09 11:42:00:90 , 11:42:00:94, [0Oh/0m/0s/4ms]
37 | start time = 25/05/09 11:42:05:94 , 11:42:05:99, [0h/0m/0s/5ms]
38 | start time = 25/05/09 11:42:10:99 , 11:42:10:103, [Oh/0m/0s5/4ns]
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
&5
56
53
58
59

start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start

time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time

= 25/05/09

25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05489
25/05/09
25/05/09
25/05/09

11:42:15:104
11:42:20:109
17 3423 25271138
11 s 425 304199
113423 358126
11 342: 405139
11l:42:45:345
Jlwd2: 50152
1l:42: 5545163
11:43:00:171
11:43:05:179
11:43:10:192
11:43:15:198
11:43:20:206
11:43:25:216
11 ;43 . SRsmRis
o™, 4 34aBF D08
d#:43:40:235
11:43w45%242
143508 2V\6
1 T3 550088

LR T R T N S T T . . T T

11:42:15:108, [Oh/0m/0s/4ms]
11:42:20:113, [Oh/0m/0s/4ms]
11:42:25:120, [0h/0m/0s/Tms]
11:42:30:124, [0h/0m/0s/3ms]
11:42:35:132, [0h/0m/0s/6ms]
11:42:40:145, [Oh/0m/0s/6ms]
11:42:45:151, [Oh/0m/0s/6ms]
11:42:50:156, [0h/0m/0s/4ms]
11:42:55:170, [Oh/0Om/0s/7ms]
11:43:00:177, [Oh/0Om/0s/6ms]
11:43:05:185, [Oh/0m/0Os/6ms]
11:43:10:198, [0h/0m/0s/6ms]
11:43:15:205, [0h/0m/0s/7ms]
11:43:20:212, [Oh/0m/0s/6ms]
11:43:25:222, [Oh/0m/0s/6ms]
11:43:30:227, [0h/0m/0s/4ms]
11:43:35:234, [0Oh/0m/0s/6ms]
11:43:40:241, [Oh/0m/0s/6éms]
11:43:45:249, [0h/0Om/0s/7ms]
11:43:50:284, [0h/Om/0s/8ms]
11:43+55:291, [Oh/0m/0s/7ms]
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start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start

time =

time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time

22/05/09
22/05/09
22/05/09
22/0%/09
22/05/09
22/05/09
22/05/09
22405/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09

12:063015481
12:06:06:487
12:06:11:494
12:06:16:499
180633 : Slsks
12:06:26:510
L2906 3/ 59
12:06:36:520
12 M0EsANE2E
12:06:46:530
F R p6:51:536
12: 0605382555
12%07:-01:561
1208 U6 T 0T
l2efasll 578
12:07:16:584
12072155590
12207226:598
12:07:31:598
12:07:36:603
12:07:41:608
12:07:46:614
12:07:51:619
12:07:56:623
12:08:01:629
12:08:06:649
12:08:11:654
12208:16: 658

LR T T T T R T TR T T T T T R R e . T T . TR T S O S S Y

4 0690 1€ M a2 ,
12:06:06:488,
127406 F11.M 96,
2.4 0616009,
12 : 063 217504,
12:06:26:518,
10 06: 81517,
124 0b: 36 :523p
12:06:41:527;
12:06:463533,
12: 06151 3368,
19906 : 5685 5P,
12007 01565,
1220 :06:571,
125093112576,
1220753165586,
122072215593,
12:07:26:600,
1220310607,
12:07:36:604,
12:07:41:611,
12: 07246616,
12012510623,
12:07:56:627,
12:08:01:631;
12:08:06:659,
12508511 #656;
12;08:16:661;

[Oh/0Om/0s/1lms]
[Oh/0Om/0s/1ms]
[Oh/0Om/0s/2ms]
[Oh/0m/0Os/2ms]
[Oh/Om/0s/3ms]
[0h/0m/0Os/8ms]
[0h/0Om/0s/2ms]
{Oh/0m/0s/3ms]
[0h/0m/0s/2ms]
[Oh/0m/0s/3ms]
[0Oh/Om/0s/3ms]
[Oh/0Om/0s/2ms]
[0h/Om/0s/4ms]
[Oh/Om/0s/2ms]
[Oh/0Om/0s/2ms]
[Oh/0m/0s/2ms]
[0h/0m/0s/3ms]
[Oh/0Om/0s/2ms]
[Oh/0Om/0s/9ms]
[0h/0Om/0s/1ms]
[0h/0m/0s/3ms]
[Oh/0Om/0s/2ms]
[Oh/0Om/0s/4ms]
[Oh/0Om/0s/4ms]
[Oh/0m/0s/2ms]
[0h/0Om/0s/10ms]
[0h/0Om/0s/2ms]
[0h/0Om/0s/3ms]
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29
30
37
22
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
ad
52
53
54
53
56
57
58
58
60

start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start

time =

time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time

I

]

1

22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05709
22/05/09
22/05/09
22/05/08
22/05/09
22/05/09
22/05/09
22/05709

12:08:21:664
12:08:26:669
12:08:31:674
12:0B: 365679
12:08:41:684
12:08:46:689
12:08:51:695
12:08:56:698
12:09:01:703
12:09:06:708
12 :09s 1.Ee719
12+09: 16721
12:09:21:741
12:09:26:746
122092312752
12 : 9 Setmmialrd
12:09:41:764
1¥2:09:46:770
12:Q9%50\ %46
12:09:56:782
17790 0NAe 2
12:10:063798
12680 =801
1IN0 6Bl
1271 Ol ale 8 12
13 2-0mpt,: 8205
1 Ra W03 /0%
12.:10:36: 834
L 2271608 D - 8
12:10:46:845
12 :T0L/51 #9550
12:10:56:856
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12:08:21:666,
12:08:26:671;
12:08:31:676,
12:08:36:682,
12:08:41:686,
12:08:46:692,
12:08:51:698,
1250845657005
12209201705,
12:09:06:712,
12%09: 11721,
1220916724,
12:09:21:744,
12:09:26:748,
12:09531:754,
ta: 09:36:761,
nides. U 9%4.1 ;: 767,
12: 0946 T 3,
12:09:51 T
¥ 09:56:785%
T2+10:01:794,
127 80:06:800,
V28D.114807,
gl . 1 6 38 TS
M : MO: 2 16820,
a0~ 2R BR 6,
T2 /14088 T2 Bt O,
12 D0E 36583V ,
106 L. Balupeiied,
1 2 20l 004.6.458-4T
L& =1 Ol 8H3 §
13 1 Oyt

[Oh/0m/0s/2ms]
[0h/0Om/0s/2ms]
[0h/0m/0s/2ms]
[Oh/0m/0s/3ms]
[Oh/0m/0s/2ms]
[Oh/0m/0s/3ms]
[0h/0Om/0s/3ms]
[Oh/0Om/0s/2ms]
[Oh/0m/0s/2ms]
[Oh/0Om/0Os/4ms]
[0h/0Om/0s/2ms]
[Oh/0Om/0s/3ms]
[Oh/0Om/0s/3ms]
[Oh/0Om/0s/2ms]
[0h/0Om/0s/2ms]
[Oh/0m/0s/3ms]
[Oh/0Om/0s/3ms]
[Oh/0Om/0s/3ms]
[0h/0Om/0s/3ms]
{O0h/0m/0s/3ms]
{Oh/0m/0s/2ms]
[Oh/0Om/0s/2ms]
[Oh/0Om/0s/3ms]
[0h/0m/0s/3ms]
[Oh/0m/0s/2ms]
[Oh/0Om/0s/3ms]
[Oh/0Om/0s/2ms]
[Oh/0m/0s/3ms]
[Oh/0m/0s/2ms]
{Oh/0m/0s/2ms]
[Oh/0m/0s/3ms]
[Oh/Om/0s/2ms]
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start
start
start
start
start
start
start
start
start

time
time
time
time
time
time
time
time
time

[l

25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09

13:30:08:
1323032 1.8486 ,
13:30:28:91 ,
13:30:38:97 ,
13:30:48:101
13:30:58:109
13:31:08:116
13:31:18:121
13:31:28:126

81 ,

- 0w W wow

13:30:08:85, [0h/0Om/0s/4ms]
13:30:18:90, [0h/0m/0s/4ms]
13:30:28:96, [0h/0m/0s/5ms]
13:30:38:100, [Oh/0m/0s/3ms]
48:106, [Oh/0Om/0s/5ms]
58:113, [0h/0m/0s/4ms]
08:120, [Oh/0m/0s/4ms]
18:124, [0h/0m/0s/3ms]
28:130, [Oh/Om/0Os/4ms]

1330
13230
133 e
133831+
13230 ¢
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10
14,
12
13
14
15
16
1.7
18
19
20
21
22
23
24
25
26
27
28
29
30

statt
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start

time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time

It

25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09
25/05/09

13231:38:131
13:31:48:135
13% 358130
E3:32:08:145
13 325185149
132 32228154
13: 32238#159
13:32248:163
13:32:58:169
13:33:08:173
13:33218:178
13:33%28: 184
13:33:38:189
13: 3348193
13:33:58:1.98
1 36287 - (1 SanB@B
13%34:18:208
13: 3428 3A103
1332 I8N 2LV
T3434 485220
T3+ B4 §os224

LR T T S . . T R T T T T T T T N T TR TR T

13
13

1.3%
133
13%
132
daw
13z

13

13z

1.3

13z
132
13:
J 3.

&3
13
¥3
13
13

:31:38:135, [0h/0m/0s/4ms]
:31:48:139, [Oh/0m/0s/4ms]
31:58:144, [0h/0m/0s/5ms]
32:08:148, [0Oh/0m/0s/3ms]
32:18:153, [0h/0m/0s/4ms]
32:28:158, [0h/0m/0s/4ms]
32:38:162, [0h/0m/0s/4ms]
32:48:167, [0h/0m/0s/4ms]
:32:58:172, [0h/0m/0s/3ms]
33:08:178, [Oh/0m/0s/5ms]
$33:18:182, [Oh/0m/0s/4ms]
33:28:188, [Oh/0m/0s/4ms]
33:38:193, [Oh/0m/0s/4ms]
33:48:197, [Oh/0m/0s/4ms]
33:58:202, [Oh/0Om/0s/4ms]
:34:08:207, [Oh/0Om/0s/4ms]
:34:18:213, [Oh/0m/0s/5ms]
:34:28:217, [Oh/0m/0s/4ms]
$34:38:220, [0h/0m/0s/3ms]
:34:48:224, [Oh/0m/0s/4ms]
13:34:58:228, [Oh/0m/0s/4ms]
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start
start
starts
start
start
start
start
start
start
start
start
start
start
SEart
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start
start

time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time
time

i

I

22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/08
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09
22/05/09

12:38:06:4069
3% : B8 e
12:38:263478
12:38:36:483
12:38:46:488
12:38:56:492
12:39:06:495
12:39:16:500
1B\ IEPE 505
12 397360514
12:39:46:002
P2 39:56:518
12805063 523
12:40:167607
1Pl ) T P 6uebidas
12 : 40 J6 50
12:40:46:542
12:40:56:547
12: 412063503
12:41+16:557
12:41:26:562
12241436587
124146572
1 Zs Al 4b6e 576
12:42:06:582
128425164586
12:42426:59]
12242 236+596
12:42:46:601
12942:56: 606

R T T S . T T T e T S U S T T T T TS S T

12938 064 218,
12:38:16:475,
qee /B8 261 480,
124 38+36:485;
12%38 :416:4989)
12:38:56:492,
12:39:06+497,
1Z2885:86:501,
2430882 60- 506,
2t 3:36:51%,
12:39:46:604,
12:3956€ 5204
12:40:06:5244
12:40216:608,
o A 6534,
12:40:36:539,
12:40:46:544,
12+40:56:549;
12:41:06:554,
12:41:16:559;
12:41:26:564;
T2 #4713 362569,
123405464574,
12:41:56:578,
12:42:06:583,
12:42% 162587,
12342 265593,
12:42:36:598,
12:42:46:603,
12242:56:607%,

[Oh/0m/0s/1ms]
[Oh/0m/0s/2ms]
[Oh/0Om/0s/2ms]
[Oh/0m/0s/2ms]
[Oh/0m/0s/1ms]
[0h/0m/0s/0ms]
[0h/0Om/0s/2ms]
[Oh/0m/0s/1ms]
[0h/0m/0s/1lms]
[Oh/0Om/0Os/1lms]
[0Oh/O0m/0s/2mns]
[Oh/0Om/0s/2ms]
[Oh/0Om/0s/1ms]
[Oh/Om/0s/1ms]
[0h/Om/0s/1ms]
[Oh/Om/0s/2ms]
[Oh/0m/0s/2ms]
[Oh/0Om/0s/2ms]
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#include <time.h>
#include <stdio.h>
#include <stdlib.h>

#include <sys/time.h>
#define SIZE 256

int main (void)

{
time_t curtime;
struct tm *loctime;
struct timeval tv;
struct timezone tz;
long millisecValStart;

long millisecValStop;

long timeValStart;

long timeValStop;

long deltaMill;

long deltaSec;

long repreHOUR;
long repreMIN;
long repreSEC;
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FILE *fp;

char wordsStart[SIZE];
char wordsEnd[SIZE];
char wordsDelta[SIZE];
char wordsMillStart[SIZE];
char wordsMillStop[SIZE];

// BEGIN BLOCK STOPWATCH START ********************************#*”

[**/
/**/ gettimeofday(&tv, &tz);
/**/ curtime = time (NULL);
/**/ loctime = localtime (&curtime);
[**/
/**[ millisecValStart = tv.tv_ usec/1000;
/**¥[ timeValStart = tv.tv_sec;
/%%
/**/ strftime (wordsStart, SIZE, "%d/%m/%y %H:%M:%S:", loctime);
/**¥/ fputs (wordsStart, stdout);
/*¥*/ printf("%d\n",millisecValStart);
/*%/
// END BLOCK STOPWATCE START ***%* ko s d ke ks ok ok ook o b ok o

//' W'RITE TO TEMP ****************#*************#*******#*********[/
/2%

[¥%/ long tempValue[2];

[*%/ tempValue[0] = timeValStart;

[*¥/ tempValue[1] = millisecValStart;

Vi M 1 -

[*%/

/¥*/  if{(fp=fopen("temp", "wb"))==NULL) {



hid
1¥*/
ey
1¥%/
ik
%%/
Jakf
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printf("Cannot open file.\n");

if(fwrite(tempValue, sizeof(long), 2, fp) = 2)
printf("File read error.");
fclose(fp);

// WRITE TO TEMP s sk ke e sk s sk sk sk s ke ok sk ek ok stk koo ok kol kol ok okesiok skekekook ko ko ok ok //

// Write A File

e ke o ok s ok o o ok ok e e s s sk ke ke S s e e e st sk s s s ol s s s el ke ok sk ko ok ok ok ok sk ok sk kol ok sk sk kol dokok kol ok ok Rk Rk Rk Rk ok

s e ey

/**/ sprintf{wordsMillStart, "%d", millisecValStart);

1**]

1%*/

/*¥%]

1**/

e

%%/

%%/
*%

Ikitd

1

"
if{((fp = fopen("protocol.log","a+")) == NULL)

I
{
/!
fprintf(stderr, "Can't open \"temp\" file. \n");
I
exit(1);
7
}

/"

forintf(fp, "%s%s", wordsStart,wordsMillStart); //

rewind(fp); /* go back to beginning of file */
I

fclose(fp);
1/
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1#%
I
// Write A File

sk sk sk sk sk sk ok ok ok ko sk ko sk sk ko sk sk ok o ok st s ook o ok sk sk ok ok ek o o o e sk ok e o o o ke o e s sk e sl sk s ke s skl sk kol sl ok sk s sk o

koo Aok kok ok sk k ok kR Aok ok ok [/

dy I dl Y o L ¥ dl = 1 gj 1 ¥ o 4 6 Y ¥
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#include <time.h>
#include <stdio.h>
#include <stdlib.h>

#include <sys/time.h>

#define SIZE 256
int main(void)

{

time_t curtime;

struct tm *loctime;
struct timeval tv;
struct timezone {z;
long millisecValStart;

long millisecValStop;

long timeValStart;

long timeValStop;

long deltaMill;

long deltaSec;

long repreHOUR;
long repreMIN;
long repreSEC;

FILE *fp;

char wordsStart[SIZE];
char wordsEnd[SIZE];
char wordsDelta[SIZE];

71
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char wordsMillStart[SIZE];

char wordsMillStop[SIZE];

long tempValue[2];

// READ TEMP FILE e sk ko ok ko ok sk ok ok ok ook sk dokskokockok Sekok sk kol ok sokok Sk kokok ok //

[¥%]
frE
1%*/
s
)
/2%
ia
bkl
/**4
/* %
i
T
]
[*%)
ke
k]

if((fp#()pen("temp", “rb")#NULL) {
printf("Cannot open file.\n");
}

if(fread(tempValue, sizeofllong), 2, fp) 1=2) {
if{feof(fp))
printf(?.");
else

printf("File read error.");

fclose(fp);

timeValStart = tempValue[0];
millisecValStart = tempValue[1];

// READ TEMP FILE ******t*************************#*****#***#******/‘/

/,f BEGIN BLOCK STOPWATCH STOP ek ok g ek ok deokokokokok sk kokok ok dokokok ok kokekok ok /f

e} I
/**/ gettimeofday(&tv, &tz); I
/**] curtime = time (NULL); 1/l
/**/ loctime = localtime (&curtime); /
[ 1

/*¥*/ millisecValStop = tv:tv_usec/1000; I
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/**/ timeValStop = tv.tv_sec; "
/%% /
/**/ strftime (wordsEnd, SIZE, "%d/%m/%y %H:%M:%S:", loctime); //
/**/ fputs (wordsEnd, stdout); 1
/**/ printf("%d" millisecValStop); I
%/ 1
// END BLOCK STOPWATCH STOP *************************************/‘l

// Delta Tlme Calculation BlOCk stk ko dokkokok ok kbR Aok Rk R kb e kkk /f

1%/ H
/**/ if(millisecValStop < millisecValStart){ /i
ki | deltaMill = 1000 - millisecValStart; /
/**¥/ = deltaMill = deltaMill + millisecValStop; i
1%/ Yelse{ i

/¥*/  deltaMill = millisecValStop - millisecValStart;}  //

/*¥*[ deltaSec = timeValStop - timeValStart; 1l
/**[ repreHOUR = deltaSec / 3600; l/
/**/ repreMIN = (deltaSec % 3600) / 60; "
/**/ repreSEC = (deltaSec % 3600) % 60; 1

/**/ printf(" [Yedh/%dm/%ds/", repreHHOUR, repreMIN, repreSEC); //
/**/ printf("%dms]\n", deltaMill); 1
%% I

/{ Delta Time Calculation Block deokokskokkok ok ook kokok kR Rk Rkk kR Rk kR RE Rk [/

// Write A File

e ok s ke s ok e s ok s obe o s ok sk s o sbe o sk ol 3k s ok o she ke ok ol ok sl sk s ok e sl sk e ke sk ok ok ol ok e ok e s ok s sk sk ke sk skl S sl e sk sk o sk e shecle e sl e skl sk ek ke bk ok

R KRR AR R [
/**/ sprintf{wordsDelta, "[%dh/%dm/%ds/%dms]\n", repreHOUR, repreMIN, repreSEC,
deltaMill); I
/**/ sprintfilwordsMillStop, "%d", millisecValStop);
1
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