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At present, Web-Based Instruction plays an impartesie for learning
performance. An educational institution need toesd@wne to create a Content
Management System via an internet network. TheltrésuOpen Learning Source
Management System. The popular open source platfoame Moodle, Atutor,
Claroline, Learnloop, Splearn and Vclass becaueg #ne easy to use, edit, improve
and adapt the content without any assistance fromela master or programmer.
Therefore, at SUT, there is the SUTinsServer 5108 Rloodle with has a content
management system already installed on a Linutgoratfor software development.

However, its process is slow. When users requasesecent data on web
page, they have to wait until the server procesfiedata and refreshing all over the
web page again. This research describes the desidrdevelopment strategies by
incorporating Caching PHP data programe to incrélseperformance. The results

are also presented.
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adodb_logsql 0 1.0
mdl_assignment 0 1.0
mdl_assignment_submissions 0 1.0
mdl backup config 0 1.0
mdl backup_ courses 0 1.0
mdl backup_files 0 1.0
mdl backup_ids 0 1.0
mdl backup log 0 1.0
mdl_block 20 2.5
mdl block_instance 5 4.2
mdl block rss_client 0 1.0
mdl cache_filters 0 1.0
mdl cache text 58 5.5
mdl_chat 0 1.0
mdl_chat _messages 0 1.0
mdl_chat_users 0 1.0
mdl_choice 0 1.0
mdl choice_answers 0 1.0
mdl _choice_options 0 1.0
mdl_config 171 15.7
mdl config_plugins 0 1.0
mdl_course 1 5.1
mdl _course_categories 1 3.0
mdl course_display 0 1.0
mdl _course_meta 0 1.0
mdl course_modules 0 1.0
mdl course_sections 0 1.0
mdl_enrol_authorize 0 1.0
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MIN siiouy v (Ala'lud)
mdl_enrol_paypal 0 1.0
mdl_event 0 1.0
mdl_forum 0 1.0
mdl forum_discussions 0 1.0
mdl_forum_ posts 0 1.0
mdl_forum_queue 0 1.0
mdl forum_ratings 0 1.0
mdl forum_read 0 1.0
mdl forum_subscriptions 0 1.0
mdl forum_track prefs 0 1.0
mdl_glossary 0 1.0
mdl glossary_alias 0 1.0
mdl glossary categories 0 1.0
mdl glossary comments 0 1.0
mdl glossary_entries 0 1.0
mdl glossary entries_categories 0 1.0
mdl glossary formats 0 1.0
mdl glossary ratings 0 1.0
mdl_grade_category 0 1.0
mdl grade exceptions 0 1.0
mdl grade item 0 1.0
mdl grade letter 0 1.0
mdl grade preferences 0 1.0
mdl_groups 0 1.0
mdl_groups_members 0 1.0
mdl_hotpot 0 1.0
mdl hotpot_attempts 0 1.0
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MIN seiou yua (Alalud)
mdl hotpot_questions 0 1.0
mdl hotpot_responses 0 1.0
mdl_hotpot_strings 0 1.0
mdl_journal 0 1.0
mdl _journal entries 0 1.0
mdl label 0 1.0
mdl_lesson 0 1.0
mdl lesson_answers 0 1.0
mdl _lesson_attempts 0 1.0
mdl lesson_branch 0 1.0
mdl _lesson_default 0 1.0
mdl _lesson_grades 0 1.0
mdl lesson_high_scores 0 1.0
mdl lesson_pages 0 1.0
mdl lesson_timer 0 1.0
mdl log 177 24.8
mdl log display 94 4.4
mdl_message 0 1.0
mdl_message contacts 0 1.0
mdl message read 0 1.0
mdl_modules 15 4.4
mdl_quiz 0 1.0
mdl_quiz_answers 0 1.0
mdl _quiz_attemptonlast datasets 0 1.0
mdl_quiz_attempts 0 1.0
mdl_quiz_calculated 0 1.0
mdl quiz_categories 0 1.0
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MIN seiou yua (Alalud)
mdl _quiz_dataset_definitions 0 1.0
mdl _quiz_dataset_items 0 1.0
mdl_quiz_match 0 1.0
mdl_quiz_match_sub 0 1.0
mdl_quiz_multianswers 0 1.0
mdl_quiz_multichoice 0 1.0
mdl _quiz_newest_states 0 1.0
mdl_quiz_numerical 0 1.0
mdl_quiz_numerical units 0 1.0
mdl_quiz_question_datasets 0 1.0
mdl quiz_question_instances 0 1.0
mdl_quiz_question_versions 0 1.0
mdl quiz_questions 0 1.0
mdl_quiz_randomsamatch 0 1.0
mdl _quiz_rqp 0 1.0
mdl _quiz_rqp_servers 0 1.0
mdl_quiz_rqp_states 0 1.0
mdl_quiz_rgp_types 0 1.0
mdl _quiz_shortanswer 0 1.0
mdl quiz_states 0 1.0
mdl _quiz_truefalse 0 1.0
mdl_resource 0 1.0
mdl scale 0 1.0
mdl_scorm 0 1.0
mdl scorm_scoes 0 1.0
mdl scorm_scoes_track 0 1.0
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M15199 3.1 ueraems g udoyan 14 lusz Uy Moodle (A0)

MIN sl yua (Alalud)
mdl_sessions 0 1.0
mdl_survey 5 33
mdl_survey analysis 0 1.0
mdl_timezone 0 1.0
mdl user 2 15.3
mdl user admins 1 4.0
mdl user coursecreators 0 1.0
mdl user preferences 2 4.1
mdl user_students 0 1.0
mdl user_teachers 1 6.0
mdl_ wiki 0 1.0
mdl wiki_entries 0 1.0
mdl wiki_pages 0 1.0
mdl workshop 0 1.0
mdl_workshop assessments 0 1.0
mdl workshop comments 0 1.0
mdl_workshop elements 0 1.0
mdl workshop_grades 0 1.0
mdl workshop_rubrics 0 1.0
mdl workshop_stockcomments 0 1.0
mdl workshop submissions 0 1.0
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< firstpost: BIGIMT(10)
< userid; BIGINT(10)
< groupid: BIGINT (107

rndl_forum - o mdll_forum_ratings hd

¥ id: BIGINT(10) (FK) @ | % id: BIGINT(10) (FK)

< course: BIGIMT(10) —— & Userid: BIGINT(10)

@ type: EMUM(single’, 'neswes”, 'general’, 'sodia. . —— | post: BISINT(10)

@ name: WARCHAR({235) | mdl_forum_posts - # & time: BIGINT(10)

4 intro: TEXT ¥ id: BIGIMT(10) (Fk) & rating: SMALLIMT (4)

@ assessed: BIGINT(10) o | @@ discussion: BIGINT(10)

& assesstimestart: BIGINT(10) & parent: BIGINT(10) T ‘ # L{ T

@ assesstimefinish: BIGINT (10} < userid: BIGINT(10) * mdl forum read -

@ scale: BIGINT(10) L | created: BIGINT{10) 7 id_: BIGI[\TT(lD) (FK)

< maxbytes: BIGIMNT(10) ®— & modified: BIGINT(10) & < userid: BIGINT{10)

@ forcesubscribe: TINYIMT (1) & mailled: TINYINT(Z2) < forumid: BIGINT (10}

@ trackingtype: TINYINT(2) —& & subject: VARCHAR(255) — @ & discussionid: BIGINT(10)

@ rsstype: TINVINT (2] — @ message: TEXT & postid: BIGINT(10)

@ resarticles; TIMYINT (23 < format; TINYIMT(2) & & firstread: BIGINT(10)

@ timernodified: BIGINT(10) ——— & attachment: WARCHAR(100) & lastread: BIGINT (10}

< warnafter; BIGINT (10} & totalscore: SMALLINT(4) — ["™7TT] |

< blockafter: BIGINT(10) ®— & malnow: BIGINT(10)

% blockperiod: BIGIMT (107 [ ]

O B R

rndl_forurm_discussions - |

@ id: BIGINT(10) (Fk) . ® rd_forumn_track_prefs -

% rcourse: BIGIMT(10) [—® 7 ic BIGINT(10) (FK)

& forum: BIGIMT(10) #* & userid: BIGINT(10)

% name: WARCHAR(255) | —® & forumid: BIGINT{10)
L g
.—

e foum e ||| l M |H.

@ assessed: TINYIMT(1) d_fol bscripti -
: : T &% id: BIGINT(10) (FK) — # rmd_forurmn_subscriptions
< timernodified: BIGIMNT(10) g i BIGINT(10; (FK)

. & userid: BIGINT (107 —— |
& usermodified: BIGINT(10) [® — " 3.
(10} & discussionid: BIGINT(10) |[—_—— g @ useric: BIGINT(10)

< timestart: BIGINT(10) )
. i e~ T forum: BIGINT(10)
< timeend: BIGINT(10) |‘ @ postid: BIGINT (10

1 [ Y] 4
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rndl_block -
¥ id: BIGINT (107 (FK)
G

LR o

cron: BIGIMT (10}

<

L g/ i BIGINT(10) (FK)
narme: WARCHAR({40) 0_—|=
wrsion: BIGIMT(10) @ tagid: BIGIMT(10)

& & pagetype: WARCHAR(20) .T @ groupid: BIGINT(10)
lastoron: BIGIMT(10) —| & position: WARCHAR(ID)  |—

<

visible: TINYIMT(1)
rnultiple: TINYIMNT(1)

10

mdl_block_pinted
¥ id: BIGIMT (107 (FK)
% blockid: BIGINT{103 —

<

mdl_Hlock_instance -

& blockid: EIGINT{10)
@ pageid: BIGIMT (107

mdl_hlog_tag_instance hd

W id: BIGIMT(10) (FK)

- Lo % entryid; BIGINT{10]

@ weight: SMALLINT(3)

& configdata: TEXT

wisible: TINYINT(1) L

courseid: BIGIMT (10}
@ userid; BIGIMT(10)
@ timemodified: BIGIMNT (10}

P

mdl_block_rez_client hd

¥ id: BIGINT(10) (FK)
% & userid: BIGINT(10)

@ pagetype: WARCHAR(2D)
& position: WARCHAR(10)
& weight: SMALLINT (=)

G fitle: TEXT

L & preferredtitle: WARCHAR(G)
PR description; TEXT

@ wisible: TINYIMT(1)

@ shared: TINYIMTIZ)

& configdata: TEXT

& url VARCHAR(255]

‘]Jﬁ 3.2 LLﬁﬂ\‘lﬂ’JﬁJﬁNWM‘ﬁﬂlﬂﬂﬁ”luﬂJmJa block

rmol_exercize hd

)
@

COOCOCOLOOCOCOOCO0O 00O

id: BIGINT(107 (FK)

course: BIGINT{10)

name: YWARCHAR(2SS)
nelemerts: SMALLINT (3]
phase: SMALLIMT(3)
gradingstrategy: SMALLIMT (2]
Lsemaximunm: SMaLLINT(3)
assessmentcomps: SMALLIMT (3)
anoryrous: SMALLINT(3)

==

ol _exercise_assessments
# id: BIGIMT(10) (FKD

@ exerciesid: BIGIMT(10)
@ subrnissionid: BIGIMT(10)
@ Userid: BIGINT{10)

@ timecreated: BIGIMT(10)
@ timegraded: BIGIMT (107
& grade: DOUBLE

maxbytes: BIGINT (107
deadline: BIGIMT (10)
timermodified: BIGINT (107}
grade: SMALLINT(3)
gradinagrade; SMALLIMT(3)
shioweleaguetable: SMALLINT(2)
Usepassword: SMALLINT(3)
password: WARCHAR{ZZ2)

3

mdl _exercise_elermnents kv

id: BIGINT (10} (FK)

0{;

@ gradinggrade:; SMALLIMT(Z

| @ maled: TINYINT(2)
- @ generalcomment: TEXT

@ teachercomment: TEXT

= mdl_exercize_submissions

@ id: BIGINT(10) (FK)

@ title: VARCHAR(100)

@ mailed: SMALLIMT (2]

) G isexercice; SMALLINT(3)

ral & late: SMALLINT(3)

_L. @ exerciseid: BIGINT(10)
@ userich BIGINT(10)

— & @ timecreated: BIGIMT(10)
@ resubmit; SMALLIMT (3)

T

o/ md_exercise_grades

ll!

Lr
|

F idh BIGINT(10) (FK)

mdl_esxercise_rubrics -

% & exerciseid: BIGINT (10)

¥ id: BIGINT(10) (FK)
@ exerdzeid: BIGIMT(10)

— @ elementno; BIGINT(10) [g=—

| assessmentid: BIGINT(10)
& @ elementno: BIGIMT (10)
| | & feedback: TEXT

@ rubricho: SMALLIMT (3
@ description: TEXT

exerciseid: BIGIMNT(10)
elementno: SMALLINT(3) |a

<

<

description: TEXT

& grade: SMALLIMNT (2]

Lol SR

scale: SMALLINT(ZR) -
maxscore: SMALLIMNT(3) |
weight: SMALLINT(3) -

ﬂﬁ 33 uammmanwuﬁmmmumaua excercise
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mdl_cache_text -

¥ id: BIGINT(10) (FK)

@ mdSkey: VARCHARIZZ)

& formattedtext: LONGTEXT
@ timermodified: BIGIMT(10)

.

T

rdl_capatilities hd

@ id: BIGINT ({10} (FK)

& name: YWARCHAR(Z5S)

@ captype: WARCHAR(SO)

@ contextlevel: BIGINT{10)

@ component; WARCHAR(100)

@ tiskhitrnask: BIGIMNT(10)

{ v o
U7 3.4 uaaennuduiusveg UdoYa cache text

moll_user 2

¥ id: BIGIMT(10) (FK)

& auth: VARCHAR(ZD)
confirmed: TIMYINT(1)
policyagreed: TIMNYINT(L)
deleted: TINYINT(1)
username: YaRCHAR(100)
password; WARCHAR(32)
idnurmber: WARCHAR (54
firstnarme: WaRCHAR(100)
lastharme: WARCHAR(100)
ermail: VARCHARILOO)
emailstop: TINYINT(1)
icg: WARCHAR(1S)

shkype: WARCHAR(SO)
yahoo: WARCHAR(SO)
airmn; WARCHARISO)

msn: WARCHAR(SO)
phonel; WaRCHAR(Z0)
phone2: WARCHAR(Z0)
institution: YARCHAR(40)
departrnent: WARCHARIIO)
address: WARCHAR(TD)
city: WARCHAR(20)
country: WARCHAR(Z)
lang: WARCHAR(1O)
therme: VARCHAR(SO)
timezone: YARCHAR(100)
firstaccess: BIGIMT(10)
lastaccess: BIGIMT(10)
lastlogin: BIGIMT (10)
currentloging BIGIMT (10
lastip: VARCHARILS)
secret: WARCHAR(1S)
picture; TIMYIMT (1)

Ul WARCHAR (255
description: TEXT
mailformat: TIMYIMT (1)
maildigest: TIMYIMT (1)
rnaildisplay: TIMNYINT (2
htrnleditar: TINYTMT (1)
ajax: TIMYIMT(1)
autosUbscribe: TINYIMT (1)
trackforums: TINYINT(1)
timernodified: BIGINT(10)
trusthitrnask: BIGIMT(10)

CCOLOCOOCOCOCOOOOCOCOOOLOCOCOLOOLOOCOCOOOOOCOOOCOOCOCOOCOCOCOCOO O

mdl_user_info_categaory

F id: BIGINT(L10) (FK)
| % name: WARCHAR(2SS)

@ sortorder: BIGIMT(10)

»—

B I ) L ] L ]
l & md_user_preferences -
% id: BIGINT(10) (FK)
—® & userid: EIGINT(10)
—@ @ name: VARCHAR(SO)
@ value: WVARCHAR(255)
B *
mcll_user_info_fisld i
¥ id: BIGIMT (107 (k) ]
—L @ name; WARCHAR(29S)
& datatype: WARCHAR(Z5S) .
& categoryid: BIGINT(10)
@ sortarder: BIGINT(10)
& @ required: TIMNYIMT(2)
@ locked: TINYIMT(Z2)
& visihle: SMALLIMT(4) *

@ defaultdata: LONGTEXT

& mdl_user_info_data

|

T

e Lol

ml_user_lastaccess hd
¥ id: BIGIMT (107 (FK

@ userid: BIGINT (107}

& courseid: BIGINT(10)

@ timeaccess: BIGINT(10)

@ userid: BIGINT (107}
7 fieldid: BIGINT(10)
—® & data LOMGTEXT

-

T idi BIGIMT (10} (FK)

G

31 3.5 namsanuduiusvosg oy user
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md|_course = md_course_categories v mdl_course_sections
% id: BIGINT (10} (FK} 7 id: BIGINT{10% (FK) —® § id: BIGINT(10) (FK)

& category: BIGINT(10) @ name: YARCHAR(255) & colrse: BIGINT(10)

@ sortorder: BIGINT(10) & description: TEXT & section: BIGINT(10)

@ password; WARCHAR(SO) & parent: BIGINT(10) @ surmmary: TEXT

@ fullname: VARCHAR(254) — & sortorder: BIGINT (10) .l % sequence; TEXT

@ shortname: WARCHAR(1OO) — @ CoUrsECoUnt: BIGIMT(10) |—, & wisible: TINYINT (1)

@ idnurnber: VARCHAR(100) & wvisible: TINYINT(1)

@ summary: TEXT & timemodified: BIGINT(10) | |

& format: VARCHAR(10) & depth: BIGINT(10)

@ showgrades: TINYINT(Z) & path: VARCHAR(25S) md_course_request -
& modinfo: LONGTEXT . » |TT——‘ § id: BIGINT{10) (FK)

@ newsitermns: MEDIUMINTIS) T @ fullhame: VARCHAR(254)
¢ teacher: VARCHAR(100) . - & shortriame: VARCHAR(1S)
@ teachers: WARCHAR(10O) | L% summary: TEXT

@ student; WARCHAR(100) & & reason: TEXT

& students: VARCHAR(100) & requester; BIGIMT(10)

@ guest: TINVINT(2) @ password: VARCHAR(S0)
& startdate: BIGINT(10) L L *

& errolperiod: BIGINT(10) mdl_course_allowed_rmodules +|_ | |

& numsections: MECTUMINT(5)  id: BIGIMT(10) (FK) »

& marker: BIGINT (10) @ course: BIGIMNT (107 —

& mavbytes: BISINTI10) @ module: BIGINT(10) | " l ‘ ‘

@ showreports: SMALLINT (4 T‘ * - i L
& visible: TINYINT(1) kel bl
% hiddensections: TINYINT(Z) Ty | BIGINT(10) (FK)
& groupmode: SMALLINT (4) ‘ L@ cuurlse: BIGINT (10}
& groupmodeforce: SMALLINT (4] |, — d U_Se”d: BIGINT(10]
@ lang: VARCHAR(10) @ display: BIGINT{10)
& therme: VARCHAR(S0) ﬂ

@ cost: WARCHAR(LO)

@ currency: WARCHAR(Z) 'Y ' - l |
@ timecreated: BIGINT(10) —L rndl_course_meta v [ N )

& timemodified: BIGINT(10) F id: BIGINT{ 109 (FK) mll_course_modules hd
& metacourse: TINYINT(1) @ @ parent_course: BIGINT (10} |— ¥ id: BIGINT(10) (FK)

@ requested: TINYIMT(1) & child_course: BIGINT(10) =% & course: BIGINT(10)

& restrictrnodules: TINYINT (1) @ module: BIGIMT(10)

@ expirynotify: TINYINT(L) & instance: BIGINT(10)

& expirythreshold: BIGIMT(10) @ section: BIGINT{10)

@ hotifystudents: TINYINT(L) & added: BIGINT (10}

@ enrollable; TINYIMT(1) & scorer SMALLINT(4)

@ enralstartdate: BIGIMT(10) - @ indent: MEDIUMINT(S)
@ enrolenddate; BIGINT(10) L | wisible: TINYINT(L)

& enral WARCHAR(20) @ wisibleald; TIMYIMT(1)
@ defaultrole: BIGINT(10) @ grouprnode: SMALLIMT(4)

{ v o
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Time to First Time to Time for | Time for local
Time [ms] Click Time [s]
Byte [s] Connect [s] | DNS [s] socket [s]
0 0 0 0 0 0

5.84 4868.43 1688.71 53.71 18.00 5.78
11.01 4497.25 754.17 39.50 12.75 0.57
16.12 4694.64 664.43 45.07 15.50 0.66
21.30 0.00 0.00 0.00 0.00 1.97
26.70 8643.08 1326.58 160.75 69.58 3.90
31.97 4362.43 544.00 50.43 18.00 0.65
37.33 5010.75 746.75 176.55 79.70 1.22
42.51 5356.94 902.00 217.50 98.50 0.72
47.73 3773.00 466.54 40.31 10.77 0.71
52.92 4136.08 509.33 48.83 14.92 0.51
58.11 5550.40 688.90 37.10 10.30 0.84
63.34 4520.35 637.29 94.59 36.82 1.49
68.56 7247.75 917.25 45.33 14.50 1.06
74.03 3807.22 577.22 115.94 48.00 1.31
79.20 4658.67 645.56 69.44 26.67 1.47
84.53 8895.23 1441.85 262.85 110.69 0.74
89.94 9283.55 2524.85 136.80 59.90 0.70
95.09 2720.86 335.86 38.57 10.86 0.99
100.30 6025.42 878.05 141.95 59.21 0.82
105.48 6192.20 731.40 39.20 9.80 2.65
111.09 5450.10 970.33 276.05 117.33 0.86
116.34 5300.79 686.00 69.21 24.36 0.72
121.66 6124.44 875.89 106.44 41.00 1.09
126.91 4934.42 1760.89 115.95 55.05 0.62
132.16 4074.92 556.92 60.38 19.08 0.69
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Time to First Time to Time for | Time for local
Time [ms] Click Time [s]
Byte [s] Connect [s] | DNS [s] socket [s]
142.59 4907.19 644.94 67.38 24.00 0.53
147.81 7159.00 866.64 40.09 11.73 0.69
153.06 4420.13 585.56 65.13 20.94 1.14
158.26 4931.33 656.61 80.11 29.67 0.81
163.45 4044.00 496.38 39.75 12.38 0.74
168.69 4804.28 611.39 54.72 19.39 1.90
173.87 6106.00 717.17 37.17 10.67 4.25
179.33 8277.15 1383.75 287.35 110.25 0.71
184.51 4828.88 589.63 48.38 16.63 0.83
189.76 6586.33 850.42 70.08 24.33 0.90
195.01 5984.89 758.83 81.78 27.22 0.56
200.22 3432.00 453.83 47.25 14.33 0.68
205.42 5661.23 743.69 54.54 17.85 0.91
210.61 6900.13 914.94 94.88 32.69 0.59
215.78 4468.36 543.45 46.91 15.27 1.29
221.03 5256.12 713.24 67.29 24.88 0.84
226.20 3105.45 427.73 52.64 15.00 1.07
231.39 4886.00 640.72 90.33 33.94 0.99
236.59 2944.08 479.67 103.67 39.67 0.55
241.78 5465.55 678.82 46.00 15.00 0.85
246.98 4093.24 582.65 84.88 29.82 0.71
252.17 3549.67 476.67 55.67 20.00 0.96
257.41 6956.56 922.06 74.89 28.28 0.52
262.59 5416.33 713.78 39.67 11.33 2.42
267.84 4545.00 693.13 120.06 46.44 0.83
273.00 4982.27 651.27 51.36 15.55 0.81
278.26 7564.68 993.05 78.95 30.58 0.54
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Time to First Time to Time for Time for local
Time [ms] Click Time [s]
Byte [s] Connect [s] | DNS [s] socket [s]
283.50 3089.14 382.71 45.57 13.43 0.98
288.69 7412.75 1041.40 140.10 55.90 0.56
293.89 2964.50 646.25 40.25 14.75 2.04
299.14 6996.28 1590.11 144.06 65.33 0.83
dioh 1dlumaaninnzyd awnsouaawaldidunvdagli 4.1
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Time [ms] Avg. User Bandwidth [kbit/s] Server Bandwidth [kbit/s]
11.01 41.51 400.87
16.12 42.65 473.67
21.30 0.00 0.00
26.70 29.43 765.24
31.97 44.52 229.92
37.33 40.35 643.67
42.51 33.61 531.96
47.73 48.75 430.28
52.92 42.75 399.27
58.11 38.45 332.23
63.34 40.98 560.57
68.56 36.47 397.17
74.03 50.39 568.84
79.20 41.50 299.61
84.53 27.22 421.89
89.94 26.74 638.92
95.09 63.44 234.16
100.30 2943 630.76
105.48 30.32 166.12
111.09 34.68 645.73
116.34 33.66 460.44
121.66 35.90 292.30
126.91 35.98 625.12
132.16 46.76 427.71
137.34 40.94 432.22
142.59 37.37 526.80
147.81 30.00 362.95
153.06 41.73 527.27
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Time [ms] Avg. User Bandwidth [kbit/s] Server Bandwidth [kbit/s]
158.26 38.06 596.66
163.45 43.78 266.18
168.69 40.64 593.99
173.87 34.72 199.36
179.33 31.87 633.39
184.51 39.03 265.99
189.76 26.71 394.23
195.01 36.09 592.65
200.22 51.96 398.07
205.42 42.05 430.60
210.61 32.43 532.76
215.78 40.18 367.66
221.03 46.69 558.85
226.20 56.02 366.59
231.39 41.38 599.35
236.59 59.08 397.48
241.78 45.32 366.55
246.98 44.92 563.09
252.17 50.32 399.27
257.41 44.11 594.46
262.59 54.25 299.67
267.84 40.25 526.03
273.00 4391 367.38
278.26 40.45 622.59
283.50 57.62 231.42
288.69 35.00 665.45
293.89 58.54 132.49
299.14 25.92 591.31
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A15197 4.3 1L@AIAT Transferred Data System Memory 1182 CPU Load LUULAY

Transferred Data Available System Memory Local CPU Load
Time [ms]
[kbit/s] [MB] [%]
5.96 238.11 148.00 15.65
11.05 400.87 148.00 22.68
16.21 473.67 147.00 33.69
21.54 0.00 147.00 33.59
26.83 765.24 146.00 32.45
32.23 229.92 145.00 28.39
37.44 643.67 144.00 22.45
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Transferred Data Available System Memory Local CPU Load
Time [ms]
[kbit/s] [MB] [%]
42.63 531.96 143.00 16.72
47.84 430.28 142.00 17.67
58.24 332.23 144.00 25.71
63.46 560.57 143.00 25.80
68.91 397.17 142.00 22.01
74.14 568.84 142.00 16.96
79.47 299.61 140.00 10.71
84.71 421.89 140.00 7.98
90.05 638.92 138.00 11.31
95.21 234.16 137.00 23.37
100.43 630.76 136.00 42.24
106.02 166.12 136.00 49.75
111.30 645.73 135.00 48.82
116.57 460.44 134.00 45.99
121.78 292.30 132.00 38.83
127.07 625.12 132.00 22.84
132.28 427.71 132.00 14.23
137.50 432.22 132.00 18.26
142.72 526.80 132.00 31.64
148.01 362.95 132.00 41.43
153.18 527.27 132.00 46.28
158.40 596.66 132.00 50.23
163.59 266.18 132.00 43.67
168.81 593.99 131.00 31.65
174.27 199.36 131.00 19.25
179.47 633.39 130.00 13.17
184.69 265.99 130.00 13.53
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Transferred Data Available System Memory Local CPU Load
Time [ms]
[kbit/s] [MB] [%]
189.90 394.23 130.00 24.08
195.16 592.65 129.00 22.30
200.38 398.07 129.00 22.16
205.56 430.60 129.00 29.29
210.74 532.76 129.00 31.96
215.92 367.66 129.00 26.70
221.16 558.85 128.00 27.42
226.34 366.59 128.00 34.32
231.53 599.35 128.00 28.21
236.73 397.48 127.00 2491
241.95 366.55 128.00 26.48
247.15 563.09 127.00 28.57
252.33 399.27 127.00 27.84
257.55 594.46 127.00 28.96
262.72 299.67 127.00 24.47
267.98 526.03 127.00 20.98
273.21 367.38 127.00 25.69
278.46 622.59 127.00 29.69
283.63 231.42 127.00 39.63
288.84 665.45 127.00 44.11
294.03 132.49 127.00 41.41
299.28 591.31 126.00 32.87
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A15197 4.4 1LEAIA1 Open Requests 142 Transferred Data LU LA

Bandwidth
Time [ms] Open Requests | Received Requests/s | Sent Requests/s
[kbit/s]
5.96 238.11 80.00 13.95 15.52
11.05 400.87 24.00 21.31 19.38
16.21 473.67 41.00 5.26 9.20
21.54 0.00 55.00 31.21 28.37
26.83 765.24 81.00 14.75 17.51
32.23 229.92 43.00 26.04 22.76
37.44 643.67 69.00 24.66 23.50
42.63 531.96 82.00 19.94 19.94
47.84 430.28 24.00 18.65 19.04
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Bandwidth
Time [ms] Open Requests | Received Requests/s | Sent Requests/s
[kbit/s]
53.04 399.27 38.00 15.39 16.16
58.24 332.23 26.00 25.86 25.67
63.46 560.57 57.00 21.16 23.35
74.14 568.84 42.00 15.02 2291
79.47 299.61 56.00 19.82 13.91
84.71 421.89 82.00 28.66 26.22
90.05 638.92 118.00 10.66 11.63
95.21 234.16 24.00 29.12 28.16
100.43 630.76 64.00 10.72 12.69
106.02 166.12 33.00 29.77 27.87
111.30 645.73 89.00 22.61 21.66
116.57 460.44 39.00 13.81 26.46
121.78 292.30 74.00 26.29 14.75
127.07 625.12 84.00 19.39 19.39
132.28 427.71 34.00 20.31 20.69
137.50 432.22 27.00 24.32 22.78
142.72 526.80 40.00 17.96 18.72
148.01 362.95 23.00 23.21 23.80
153.18 527.27 37.00 29.12 27.97
158.40 596.66 42.00 10.98 11.95
163.59 266.18 24.00 27.39 27.01
168.81 593.99 29.00 13.71 16.09
174.27 199.36 43.00 25.82 23.12
179.47 633.39 90.00 13.39 14.16
184.69 265.99 29.00 17.08 17.27
189.90 394.23 41.00 27.59 26.06
195.16 592.65 47.00 18.40 18.79
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Bandwidth
Time [ms] Open Requests | Received Requests/s | Sent Requests/s
[kbit/s]
200.38 398.07 28.00 19.89 21.05
205.56 430.60 32.00 24.67 23.90
210.74 532.76 45.00 17.58 18.74
215.92 367.66 27.00 25.58 25.39
226.34 366.59 28.00 27.74 26.39
231.53 599.35 42.00 18.63 20.74
236.73 397.48 42.00 17.06 16.10
241.95 366.55 28.00 27.52 27.13
247.15 563.09 43.00 18.50 18.69
252.33 399.27 35.00 26.08 25.12
257.55 594.46 40.00 13.73 15.08
262.72 299.67 23.00 24.55 25.32
267.98 526.03 50.00 19.69 18.16
273.21 367.38 36.00 27.63 27.63
278.46 622.59 43.00 9.08 9.85
283.63 231.42 24.00 31.31 32.08
288.84 665.45 54.00 5.59 5.20
294.03 132.49 32.00 27.40 25.69
299.28 591.31 117.00 27.63 25.32
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A13197 4.5 uaA9A1 Click Time User/s it Hits/s for all URLSs LLUIAY

Time [ms] Click Time [ms] Clicks/s Hits/s
5.84 4868.43 1.38 11.04
11.02 4497.25 2.32 18.58
16.13 4694.64 2.74 21.95
21.30 0.00 0.00 0.00
26.70 8643.08 4.43 35.47
31.97 4362.43 1.33 10.66
37.33 5010.75 3.73 29.83
42.52 5356.94 3.08 24.65
47.73 3773.00 2.49 19.94
52.92 4136.08 2.31 18.50
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Time [ms] Click Time [ms] Clicks/s Hits/s
58.11 5550.40 1.92 15.40
63.34 4520.35 3.25 25.98
68.56 7247.75 2.30 18.41
74.03 3807.22 3.30 26.36
79.20 4658.67 1.74 13.89
84.53 8895.23 2.44 19.55
89.94 9283.55 3.70 29.61
95.09 2720.86 1.36 10.85
100.30 6025.42 3.65 29.23
105.48 6192.20 0.96 7.70
111.09 5450.10 3.74 29.93
116.34 5300.79 2.67 21.34
121.66 6124.44 1.69 13.55
126.91 4934.42 3.62 28.97
132.16 4074.92 2.48 19.82
137.34 4917.62 2.50 20.03
142.59 4907.19 3.05 24.42
147.81 7159.00 2.10 16.82
153.06 4420.13 3.05 24.44
158.27 4931.33 3.46 27.65
163.45 4044.00 1.54 12.34
168.69 4804.28 3.44 27.53
173.88 6106.00 1.15 9.24
179.33 8277.15 3.67 29.35
184.52 4828.88 1.54 12.33
189.77 6586.33 2.28 18.27
195.02 5984.89 3.43 27.47
200.22 3432.00 2.31 18.45
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Time [ms] Click Time [ms] Clicks/s Hits/s
205.42 5661.23 2.49 19.96
210.61 6900.13 3.09 24.69
215.78 4468.36 2.13 17.04
221.03 5256.12 3.24 25.90
226.20 3105.46 2.12 16.99
231.39 4886.00 3.47 27.78
236.59 2944.08 2.30 18.42
241.78 5465.55 2.12 16.99
246.98 4093.24 3.26 26.10
252.17 3549.67 2.31 18.50
257.41 6956.56 3.44 27.55
262.59 5416.33 1.74 13.89
267.84 4545.00 3.05 24.38
273.00 4982.27 2.13 17.03
278.27 7564.68 3.61 28.85
283.50 3089.14 1.34 10.73
288.69 7412.75 3.86 30.84
293.89 2964.50 0.77 6.14
299.14 6996.28 3.43 27.40
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A15197 4.6 LLEAIAT Average Request Time 1@ Errors (per URL) LUULAN

Average Request Average Request Time [ms]
Time [ms] Errors [%]
Time [ms] All Images
5.84 4868.36 1525.43 0 0%
11.02 4497.30 404.65 0 0%
16.13 4694.63 355.39 0 0%
21.30 0.00 93.75 0 0%
31.97 4362.41 281.09 0 0%
37.33 5010.85 507.66 0 0%
42.52 5356.94 611.42 0 0%
47.73 3773.12 120.36 0 0%
52.92 4136.17 178.76 0 0%
58.11 5550.52 146.60 0 0%
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Average Request Average Request Time [ms]
Time [ms] Errors [%]
Time [ms] All Images
63.34 4520.27 289.17 0 0%
68.56 7247.79 125.45 0 0%
74.03 3807.29 364.96 0 0%
79.20 4658.60 282.35 0 0%
84.53 8895.21 859.00 0 0%
89.94 9283.53 2142.07 0 0%
95.09 2721.05 526.75 0 0%
100.30 6025.33 426.97 0 0%
105.48 6192.46 118.32 0 0%
111.09 5450.18 650.47 0 0%
116.34 5300.80 193.66 0 0%
121.66 6124.36 337.90 0 0%
126.91 4934.38 1809.80 0 0%
132.16 4075.00 158.55 0 0%
137.34 4917.60 191.66 0 0%
142.59 4907.17 177.63 0 0%
147.81 7159.01 109.64 0 0%
153.06 4420.21 263.20 0 0%
158.27 4931.19 231.88 0 0%
163.45 4044.12 139.22 0 0%
168.69 4804.25 187.16 0 0%
173.88 6105.84 102.62 0 0%
179.33 8277.20 793.88 0 0%
184.52 4828.76 136.52 0 0%
189.77 6586.35 230.10 0 0%
195.02 5984.88 263.43 0 0%
200.22 3431.87 192.13 0 0%
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Average Request Average Request Time [ms]
Time [ms] Errors [%]
Time [ms] All Images
205.42 5661.06 270.30 0 0%
210.61 6900.01 261.30 0 0%
215.78 4468.37 124.73 0 0%
221.03 5256.16 384.33 0 0%
226.20 3105.38 182.48 0 0%
231.39 4886.06 267.49 0 0%
236.59 2944.19 472.03 0 0%
241.78 5465.51 190.96 0 0%
246.98 4093.14 269.85 0 0%
252.17 3549.85 190.44 0 0%
257.41 6956.57 213.65 0 0%
262.59 5416.50 314.39 0 0%
267.84 454497 352.15 0 0%
273.00 4982.23 315.20 0 0%
278.27 7564.72 237.04 0 0%
283.50 3089.15 39491 0 0%
288.69 7412.82 434.56 0 0%
293.89 2964.38 812.82 0 0%
299.14 6996.17 1256.45 0 0%
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4.2.2 MsnageUszUUMIAUAUTeRaNUUNIRINIZUY CO-LMS 3nimus I
A = Y A AN Yo o ax
A13197 4.7 09 4.12 paaawamsnageussuumsAauAuLuui laihdanessums
. P} 7 @ ' 1 Aq ¥ o @

Caching U932 u0 UM NAWHAUITIN TagazuaasaIalnlsd1miulysTanaea (Protocol
. ' Ja  J . 1 19 ' q ¥
Times) AMUDILVUAIAN (Bandwidth) A1VDIN1TAIVDIA (Transferred Data) Aan ey
FTUVYDINUIIANUI AL HUIBYTZUIaNANa18 (System Memory and CPU Load) A9
a1 lumsdesvedoyavesdld (Click Time) naznaszuuiinmsaouauossof 1% (Hits

I
rate) dudu

' ! o Y . & 1 {
D awanlgdmsullslanea (Protocol Times) Fuduawdarnszunlelu

19 ) o 1 .. 9 A A 9 ' Y
M3aIv0ad115UNI3 1oUN1Y (Transmission) Voyaronsuanilasudoyaszningaunig
@ 9 Ay ¥ dyd 1 A o 1 1 & Y
nularens Taesdeyahn ldninmsneassilifluanainivedszninells lanea ez 1da

. o ) .
nand 115 unsdous (Click Time) a1 lddedoyaluyiusn (Time to First Byte) 17a171 14
Tumsi¥euao (Time to Connect) 12@181151 DNS (Time for DNS) #agt2a1d1%51 Local

Socket (Time for Local Socket) Tasuaaaluaisieh 4.7

A13197 4.7 LEAAIAT Protocol Times for all URLs HuUN 1935211 CO-LMS

Time Click Time | Time to First Time to Time for Time for
[ms] [s] Byte [s] Connect [s] DNS [s] local socket [s]
0.00 0.00 0.00 0.00 0.00 0.00
5.89 4203.00 148.00 13.52 273.00 706.00
11.28 5448.96 263.11 3.34 546.70 1317.07
16.36 2770.57 46.52 1.63 135.86 296.29
21.95 2858.59 62.18 1.66 163.55 336.45
27.37 2765.78 43.09 1.84 140.09 300.00
32.94 3020.62 73.00 2.87 233.52 475.24
38.37 3471.35 136.90 3.91 347.00 654.35
43.69 2864.14 68.91 1.73 197.18 390.50
49.05 2750.48 40.65 1.20 126.87 282.96
54.31 2818.96 71.22 2.28 196.57 372.74
59.70 2869.65 57.65 2.10 166.12 365.65
65.28 3069.00 78.48 1.94 215.89 461.04




A13197 4.7 LEAAIAT Protocol Times for all URLs HuUN 1935211 CO-LMS (¢10)
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Time Click Time | Time to First Time to Time for Time for
[ms] [s] Byte [s] Connect [s] DNS [s] local socket [s]
70.64 2821.00 50.78 1.92 145.91 311.00
75.84 2918.16 58.89 1.70 172.21 353.05
81.13 2812.05 68.90 2.94 185.81 350.57
92.64 3179.93 93.18 2.24 276.50 509.36
98.16 2935.00 73.76 2.25 182.53 380.65
103.70 3145.39 104.87 5.02 287.65 529.43
109.45 3093.83 99.46 1.33 259.00 492.00
114.72 2771.43 43.43 1.34 139.38 314.86
119.95 2856.39 66.43 2.66 189.87 373.70
125.22 2875.84 49.53 2.54 148.47 325.42
130.84 2950.79 86.08 2.10 210.21 414.83
136.16 3175.95 86.24 3.73 269.52 566.95
141.39 2872.80 59.40 2.99 178.95 371.60
146.67 2993.17 76.58 2.37 219.54 431.50
151.97 2747.52 42.14 1.34 138.24 301.00
157.38 3070.83 67.56 2.40 185.94 396.94
162.56 2870.04 58.78 1.86 163.26 345.30
167.94 3240.64 113.59 4.26 300.32 577.09
173.33 2876.86 56.86 1.50 165.76 362.38
178.61 2825.68 45.64 2.62 130.55 297.27
183.94 2902.54 68.83 1.97 189.46 375.46
189.25 2773.62 39.76 3.20 124.95 294.10
194.51 2740.67 31.71 1.84 110.81 281.43
199.75 3231.39 109.09 2.89 291.65 574.61
205.08 2905.77 64.73 2.03 185.14 377.32
210.31 2745.58 40.05 1.60 130.21 301.84




A13197 4.7 LEAAIAT Protocol Times for all URLs HuUN 1935211 CO-LMS (¢10)
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Time Click Time | Time to First Time to Time for Time for
[ms] [s] Byte [s] Connect [s] DNS [s] local socket [s]
215.64 3287.15 108.50 6.37 256.35 512.10
221.03 3190.84 110.63 2.22 291.74 550.74
226.59 3189.00 75.20 3.20 226.75 464.15
232.20 3353.07 120.00 3.02 314.30 595.52
242.98 3257.96 106.57 2.23 275.70 544.39
248.14 3025.24 72.86 1.79 222.62 432.90
253.41 3101.62 93.05 1.76 238.43 465.38
258.70 2885.38 62.57 2.34 166.24 354.71
264.03 3037.68 83.68 3.92 225.53 442.68
269.45 2762.30 56.30 1.72 149.48 311.96
274.94 2816.32 56.82 1.97 160.18 320.09
280.25 2944.16 60.11 3.36 204.63 418.84
285.72 3305.41 122.82 2.58 332.82 636.36
290.91 2986.23 73.77 1.91 196.50 401.09
296.20 2787.65 55.43 1.89 163.26 338.26
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1 da o A vq ¥ 1 Ja o A s
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1 da { IS ' Ia L { o 1
Server Bandwidth) Tasauaiaimasvosd 1deziiumvewnuaian luvuzidldiinisda
v Y & A ad s ' da o A U= T da I
nazudeyananua N@snes dsmuudiaiveudsnessziumvewuuaiani
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B3 WnesiimsdaazSudeya lUndld

M157197 4.8 L1AASAT Average User L1a¢ Server Bandwidth 1y 195200 CO-LMS

Time [ms] User Bandwidth [kbit/s] Server Bandwidth [kbit/s]
5.89 40.35 32.19
11.28 35.34 854.63
16.36 61.26 702.29
21.95 59.63 665.75
27.37 61.38 719.31
32.94 56.50 641.48
38.37 50.38 622.94
43.69 59.42 702.62
49.05 61.71 727.84




M13197 4.8 UAAIAT Average User 11ag Server Bandwidth UM 195201 CO-LMS (¢19)
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Time [ms] User Bandwidth [kbit/s] Server Bandwidth [kbit/s]
54.31 60.28 739.43
59.70 59.30 535.81
65.28 56.40 819.51
70.64 60.37 729.43
75.84 58.53 618.46
81.13 60.49 673.98
86.95 52.38 465.47
92.64 55.65 835.73
98.16 58.40 522.19
103.70 54.66 703.22
109.45 55.34 707.52
114.72 61.40 676.76
119.95 59.68 745.92
125.22 59.32 611.41
128.76 58.69 735.46
146.67 57.33 771.41
151.97 61.79 672.40
157.38 55.98 564.36
162.56 59.27 751.37
167.94 53.57 693.81
173.33 59.15 661.48
178.61 60.13 706.66
183.94 58.73 764.18
189.25 61.21 669.88
194.51 61.93 676.22
199.75 53.56 745.58
205.08 58.68 700.68




M13197 4.8 UAAIAT Average User 11ag Server Bandwidth UM 195201 CO-LMS (¢19)
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Time [ms] User Bandwidth [kbit/s] Server Bandwidth [kbit/s]
210.31 61.84 614.11
215.64 52.91 637.64
221.03 55.61 597.34
226.59 54.20 609.18
232.20 51.32 816.14
237.47 61.08 451.55
242.98 53.50 707.31
248.14 56.72 689.84
253.41 55.53 675.97
258.70 59.11 673.17
264.03 56.40 604.67
269.45 61.46 718.94
274.94 60.39 681.56
280.25 58.05 605.53
285.72 52.49 682.12
290.91 57.47 720.33
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1 19 | o Aq
3) MUDINITAIV0YA (Transferred Data), NUWANNIIN I I UTLUD (System
Memory) 1oz Inaafildlunielszutananais (CPU Load) TasAivesnisdidoyado
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Ysinavestoyandld ladwazsudoya lUndswines seindlddedoya lussvnes wu

v 2 A 9 & Vg ¢ 7 I Y
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Taglua1319n 4.9 uaasan ldanmsnaaauiuszul CO-LMS

A1519% 4.9 11A@AAT Transferred Data System Memory aig CPU Load uuuil¥seun CO-LMS

Time [ms] | Transferred Data [kbit/s] | Available System Memory [MB] | CPU Load [%]
6.24 32.19 167 53.93
11.33 854.63 167 69.51
16.70 702.29 167 81.43
22.15 665.75 167 91.73
27.68 719.31 166 76.94
33.12 641.48 166 62.87
38.54 622.94 166 65.39
43.94 702.62 166 62.71




A1519% 4.9 UAAIA Transferred Data System Memory g CPU Load

uuun 195211 CO-LMS (519)
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Time [ms] | Transferred Data [kbit/s] | Available System Memory [MB] | CPU Load [%]
54.54 739.43 162 77.05
60.23 535.81 161 82.64
65.52 819.51 160 84.98
70.77 729.43 159 83.52
76.00 618.46 158 77.72
81.66 673.98 158 77.50
87.47 465.47 156 80.51
92.95 835.73 154 77.28
98.62 522.19 153 81.83
104.20 703.22 153 88.25
109.70 707.52 153 78.19
114.89 676.76 152 78.68
120.14 745.92 150 82.44
125.76 611.41 148 73.13
131.11 723.89 148 75.34
136.34 670.27 148 85.39
141.55 646.90 151 78.71
146.83 771.41 150 72.92
152.13 672.40 150 81.05
157.55 564.36 150 81.82
162.75 751.37 149 82.75
168.12 693.81 150 84.43
173.49 661.48 149 80.49
178.89 706.66 149 82.90
184.20 764.18 149 80.41
189.42 669.88 149 80.76




A1519% 4.9 UAAIA Transferred Data System Memory g CPU Load

uuun 195211 CO-LMS (510)
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Time [ms] | Transferred Data [kbit/s] | Available System Memory [MB] | CPU Load [%]
194.68 676.22 149 73.86
199.91 745.58 149 76.32
205.24 700.68 148 87.47
215.98 637.64 148 80.52
221.50 597.34 148 79.98
227.19 609.18 148 77.22
232.38 816.14 149 66.82
237.95 451.55 149 71.34
243.15 707.31 149 75.18
248.34 689.84 149 72.03
253.57 675.97 149 75.50
258.98 673.17 149 81.43
264.30 604.67 149 85.99
269.70 718.94 149 86.82
275.24 681.56 149 90.81
280.70 605.53 149 87.77
285.93 682.12 149 86.50
291.20 720.33 149 74.72
296.42 735.10 149 75.50
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gﬂﬁ 4.10 n91WUAAIAI1V0O Transferred Data, System Memory tl8i¢ CPU Load

Y
1 ' s
4) 1UDN Open Requests U Transferred Data NNTNATDIHITUAAIA MV UA

a A

Jann 14 (Bandwidth), il Open Requests, mnawﬁ“lﬂj’fluﬂ1i§u%'aaga (Received Requests) (AL

Al lumsdadoya (Sent Requests) Taguaaslumiziai 4.10

M13197 4.10 1LEA9AT Open Requests 14a¢ Transferred Data tUUN 1952 1U CO-LMS

Bandwidth
Time [ms] Open Requests Received Requests/s | Sent Requests/s
[kbit/s]
6.24 32.19 134 38.45 16.09
11.33 854.63 131 32.74 35.54
16.70 702.29 45 35.28 31.23
22.15 665.75 50 33.26 34.89
27.68 719.31 41 26.81 26.44
33.12 641.48 59 29.35 27.88
38.54 622.94 72 32.85 35.07
43.94 702.62 50 35.48 34.93
49.32 727.84 44 33.31 32.55
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M13197 4.10 LLE@A9AT Open Requests I8¢ Transferred Data tUUN 1955110 CO-LMS (¢0)

Bandwidth
Time [ms] Open Requests Received Requests/s | Sent Requests/s
[kbit/s]
54.54 739.43 49 35.35 35.35
60.23 535.81 64 30.35 30.92
65.52 819.51 44 32.98 30.50
70.77 729.43 52 32.47 33.99
76.00 618.46 61 30.42 31.31
81.66 673.98 49 29.94 29.59
87.47 465.47 85 34.46 35.92
92.95 835.73 56 24.35 27.00
98.62 522.19 60 33.31 32.23
104.20 703.22 62 35.69 30.96
109.70 707.52 52 25.02 26.95
114.89 676.76 40 36.42 36.04
120.14 745.92 50 32.62 34.22
125.76 611.41 57 30.96 28.71
131.11 723.89 48 30.79 30.60
136.34 670.27 69 28.94 28.75
141.55 646.90 51 36.58 37.14
146.83 771.41 57 31.69 30.94
152.13 672.40 45 26.93 29.52
157.55 564.36 60 35.23 33.89
162.75 751.37 53 32.60 32.41
168.12 693.81 76 31.24 29.94
173.49 661.48 58 32.98 34.65
178.89 706.66 45 36.18 36.18
184.20 764.18 49 33.28 31.94
189.42 669.88 47 30.44 31.20
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M13197 4.10 1LEA9AT Open Requests 12 Transferred Data HUUN 195201 CO-LMS (719)

Bandwidth
Time [ms] Open Requests Received Requests/s | Sent Requests/s
[kbit/s]
194.68 676.22 44 35.19 34.43
199.91 745.58 73 34.49 33.18
205.24 700.68 56 31.78 31.96
210.59 614.11 45 31.57 34.54
215.98 637.64 73 28.28 28.64
221.50 597.34 53 29.69 30.57
227.19 609.18 69 33.71 30.44
232.38 816.14 68 25.30 27.46
237.95 451.55 52 28.66 28.47
243.15 707.31 69 36.23 32.39
248.34 689.84 59 27.85 28.43
253.57 675.97 61 31.08 32.56
258.98 673.17 47 34.72 33.97
264.30 604.67 50 30.35 33.49
269.70 718.94 44 34.53 31.46
275.24 681.56 49 29.84 28.92
280.70 605.53 50 29.26 30.03
285.93 682.12 64 30.75 33.60
291.20 720.33 57 38.12 33.53
296.42 735.10 49 38.65 33.15
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g‘ﬂﬁ 4.11 3 lieasnved Open Requests 1a1¢ Transferred Data
5) a1 lunsdesvedoya (Click Time) uwazawIaINszUURING
. 199 Y A dy P2 v o Jd ' A 9q 9 Y o
AoUAN0Y (Hits/s) Aol 19 TasNinnmanaaesiiv: lddanuduiusais q szudnedidld1dn

msesvedeyaindaszuy Tavluasreh 4.11 uaasi Idoinmsnadeunuszuy CO-LMS

A13197 4.11 1a@A3A Click Time User/s 4@ Hits/s for all URLs uuu #5201 CO-LMS

Time [ms] Click Time [ms] Clicks/s Hits/s
5.89 4203.00 0.19 1.52
11.28 5448.96 5.01 40.10
16.36 2770.57 4.14 33.13
27.37 2765.78 4.24 33.93
32.94 3020.62 3.78 30.26
38.37 3471.35 3.67 29.39
43.69 2864.14 4.14 33.14
49.05 2750.48 4.29 34.33
54.31 2818.96 4.36 34.88
59.70 2869.65 3.16 25.28
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A13197 4.11 1@A9A Click Time User/s tia Hits/s for all URLs U 145211 CO-LMS (¢19)

Time [ms] Click Time [ms] Clicks/s Hits/s
65.28 3069.00 4.83 38.66
70.64 2821.00 4.30 34.41
75.84 2918.16 3.65 29.17
81.13 2812.05 3.97 31.79
86.95 3413.13 2.74 21.96
92.64 3179.93 4.93 39.42
98.16 2935.00 3.08 24.63
103.70 3145.39 4.15 33.17
109.45 3093.83 4.17 33.38
114.72 2771.43 3.99 31.92
119.95 2856.39 4.40 35.19
125.22 2875.84 3.61 28.84
130.84 2950.79 4.27 34.15
136.16 3175.95 3.95 31.62
141.39 2872.80 3.81 30.52
146.67 2993.17 4.55 36.39
151.97 2747.52 3.96 31.72
157.38 3070.83 3.33 26.62
162.56 2870.04 4.43 35.44
167.94 3240.64 4.09 32.73
173.33 2876.86 3.90 31.20
178.61 2825.68 4.17 33.33
183.94 2902.54 451 36.05
189.25 2773.62 3.95 31.60
194.51 2740.67 3.99 31.90
199.75 3231.39 4.40 35.17
205.08 2905.77 4.13 33.05
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A13197 4.11 1@A9A Click Time User/s tia Hits/s for all URLs U 145211 CO-LMS (¢19)

Time [ms] Click Time [ms] Clicks/s Hits/s
210.31 2745.58 3.62 28.97
215.64 3287.15 3.76 30.08
221.03 3190.84 3.52 28.18
226.59 3189.00 3.59 28.74
232.20 3353.07 4.81 38.50
237.47 2778.21 2.66 21.30
242.98 3257.96 4.17 33.37
248.14 3025.24 4.07 32.54
253.41 3101.62 3.99 31.89
258.70 2885.38 3.97 31.75
264.03 3037.68 3.57 28.52
269.45 2762.30 4.24 33.91
274.94 2816.32 4.02 32.15
280.25 2944.16 3.57 28.56
285.72 3305.41 4.02 32.18
290.91 2986.23 4.25 33.98
296.20 2787.65 4.33 34.68
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Click Time [ms] Hits/s - Clicks/s

5,000
4,500
4,000 1 130
3,500 1 F)s
3,000
2,500 1
2,000 1 F1s
1,500 Fio
1,000
500 1

0 u u u u u u u u u u u u u 0
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280

Time Since Start of Test [s]

317 4.12 n3MaAAIY04 Click Time, Hits/s 11ag User/s for all URLs

6) AundvuoaIa1n ldvinmsiesvedoyasInszuy (Average Request Time)

uazmaNuAanaIaioiinsdosvedoyannszuy (Erors) Taonaaalumsiad 4.12

M13197 4.12 UAAIAT Average Request Time 1ag Errors (per URL) 4uUA 145211 CO-LMS

Average Request Average Request Time [ms]
Time [ms] Errors [%]
Time [ms] All Images
5.89 4203.23 830.74 0 0%
11.28 5449.03 1599.53 0 0%
16.36 2770.56 557.48 0 0%
21.95 2858.58 645.17 0 0%
27.37 2765.81 598.27 0 0%
32.94 3020.52 736.39 0 0%
38.37 3471.33 1069.22 0 0%
43.69 2864.19 674.79 0 0%
49.05 2750.49 640.36 0 0%
54.31 2819.02 618.64 0 0%
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uuun 195211 CO-LMS (619)
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Average Request Average Request Time [ms]
Time [ms] Errors [%]
Time [ms] All Images
59.70 2869.63 703.64 0 0%
65.28 3068.99 800.42 0 0%
70.64 2820.97 630.55 0 0%
75.84 2918.10 750.55 0 0%
81.13 2812.10 586.79 0 0%
86.95 3413.18 983.04 0 0%
92.64 3179.94 839.22 0 0%
98.16 2935.12 701.33 0 0%
103.70 3145.47 895.91 0 0%
109.45 3093.83 824.10 0 0%
114.72 2771.40 631.24 0 0%
119.95 2856.43 683.94 0 0%
128.34 2870.10 672.12 0 0%
125.22 2875.87 713.41 0 0%
130.84 2950.81 703.83 0 0%
136.16 3175.94 933.07 0 0%
141.39 2872.77 700.15 0 0%
146.67 2993.15 776.43 0 0%
151.97 2747.53 612.49 0 0%
157.38 3070.80 827.34 0 0%
162.56 2870.10 672.12 0 0%
167.94 3240.55 968.64 0 0%
173.33 2876.83 702.31 0 0%
178.61 2825.60 614.73 0 0%
183.94 2902.64 698.05 0 0%
189.25 2773.67 623.77 0 0%
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uuun 195211 CO-LMS (510)
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Average Request Average Request Time [ms]
Time [ms] Errors [%]
Time [ms] All Images
194.51 2740.63 616.72 0 0%
199.75 3231.32 965.72 0 0%
205.08 2905.82 752.72 0 0%
210.31 2745.60 638.84 0 0%
215.64 3287.20 941.94 0 0%
221.03 3190.74 919.72 0 0%
226.59 3189.12 894.88 0 0%
232.20 3353.05 1008.83 0 0%
237.47 2778.16 632.16 0 0%
242.98 3257.99 957.77 0 0%
248.14 3025.23 767.68 0 0%
253.41 3101.67 874.95 0 0%
258.70 2885.36 700.72 0 0%
264.03 3037.57 810.55 0 0%
269.45 2762.36 580.08 0 0%
274.94 2816.27 651.30 0 0%
280.25 294417 718.32 0 0%
285.72 3305.48 936.40 0 0%
290.91 2986.21 758.02 0 0%




91

4 o 1 A a d <3| @ {
werhamn Idlumsrenimszdannsondasna ldidunsiasgli 4.13

Average Request Time [ms]

5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

0

=)
[9%] siou13

0 20 40 60 80 100 120, 140 160 180 200 220 240 260 280
Time Since Start of Test [s]

gﬂﬁ 4.13 n9uaaIn 109 Average Request Time 18 Errors (per URL)

A o A yq Yy ' ¥ Y . . @
Lllf]u%?aW]Pjﬁl“ﬁﬂ@\ﬁ@331’7’)1\1ﬂ155@\‘]ﬂ]@“ﬂ@§ﬁ‘l]'lﬂi%'U‘U (User Wait Time) NU

{ . s I A 4
a1 lFlunsnaaeu (Time Since Start of Test) tazilosiFudnnNuAanaIaof 1450990

Iy

g Y <3| 1 A A o ] o
HU UEﬂ“VIWﬁl‘]ﬁ’é]\iellf]“ll’é]u“aﬂWﬂ'ﬁZ‘U‘]Jlﬂuulﬂﬂfl'lx‘]ﬁ@mﬂ\‘]ﬂﬂ“Vm’iJ'lLﬁll’E]"lllﬂi%%ﬂﬂi%%'lfl

U

020022@4026@80
o Odzd4d6qlisme since start of test
0 60

gﬂ‘ﬁ 4.14 nsmluaasm Spectrum of Click Times

] Y
Tagaguudl WethimMsnadoUsUUIUVIANAUTZ UL CO-LMS WIWAIU13 I

Y v o d A a dg, £ A o a 4 v o Y Y
G03hlﬁ’]ﬂ"‘]'lﬂ’Nllﬁ'?J‘W‘L!"ﬁﬂ'l\‘l ] NNAVUUN “IN!JJ@’L!'IlJ'l’)Lﬂ'i'lgﬁNﬁl!ﬁ’m%“ﬂﬂ,ﬁﬂi'lﬂulﬂ’ﬂizﬂﬂ



92

d’ = a A = 1 d' Y qa: =1 a A dg’
uuulanezidszansamanmn mimzmmaamﬁau"lmﬁzUuuuuﬂizammwmmu
& ' a N Y v Y 0 vq ¥ . '
wsa"luuu %3ﬁ1u1iﬂﬁlﬂi1$ﬁ1ﬂﬂ1ﬂﬂ1ﬂ1\1 9 ulﬂﬁﬂﬂ mmu;ﬂwmiwu (Clicks) A1

ADUAUBIVOITZUUADR 1Y (Hits) ANIAINTZVUADUAUDIADA 1% (Avg. Click Time) YU1IA

£4
=

doyanszuudaIngly Bytes) uazvinadoyandal)luszuy (kbivs) Tasuaaana ldas

A1319% 4.13 uaaIAINan lannIEUBLLLALY

Avg. Click Time
User No. Clicks Hits Errors Bytes kbit/s
[ms]

1 43 344 0 4,993 927,811 34.57
2 46 360 0 4,567 970,965 37.79
3 40 320 0 5,815 863,080 29.69
4 43 336 0 4,823 906,234 35.79
5 27 216 0 9,661 582,579 17.87
6 32 256 0 7,281 690,464 23.71
7 35 280 0 6,430 755,195 26.85
8 42 328 0 5,021 884,657 34.38
9 35 280 0 6,689 755,195 25.81
10 34 272 0 7,199 733,618 23.98
11 42 336 0 5,165 906,234 33.42
12 40 312 0 5,574 841,503 30.97
13 43 336 0 5,103 906,234 33.83
14 43 336 0 5,019 906,234 34.40
15 38 304 0 5,856 819,926 29.48
16 46 368 0 4,717 992,542 36.59
17 36 288 0 6,005 776,772 28.75
18 40 312 0 5,794 841,503 29.79
19 43 344 0 4,815 927,811 35.85
20 39 312 0 5,588 841,503 30.89
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Avg. Click Time
User No. Clicks Hits Errors Bytes kbit/s
[ms]

1 64 512 0 2,936 1,357,116 57.78
2 62 496 0 3,125 1,314,718 54.28
3 62 488 0 2,921 1,293,139 58.06
4 58 464 0 3,147 1,229,922 53.91
5 56 448 0 2,968 1,187,524 57.17
6 56 448 0 3,080 1,187,144 55.07
7 60 480 0 2,965 1,271,940 57.20
8 59 464 0 3,073 1,229,542 55.19
9 65 512 0 2,948 1,356,736 57.52
10 59 464 0 3,125 1,229,922 54.29
11 59 464 0 2,977 1,229,542 56.97
12 59 472 0 3,115 1,251,121 54.46
13 63 496 0 3,001 1,314,338 56.52
14 57 448 0 3,137 1,187,144 54.06
15 62 488 0 2,919 1,293,139 58.11
16 55 432 0 3,194 1,144,746 53.10
17 63 504 0 2,947 1,335,917 57.57
18 55 432 0 3,151 1,144,746 53.83
19 61 480 0 2,933 1,272,320 57.85
20 60 480 0 2,994 1,271,940 56.64
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Avg. Click Time
System Test Clicks Hits Errors Bytes kbit/s
[ms]
7¢1UU CO-LMS 60 473.6 0 3032.8 1255133 55.979
ITUUIALY 60 468 0 8709 1262254 | 46.08075
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Yuld naza1 Average Click Time (fusmanndendldiinsaaae lUdussWines dausn
A

<3| o aJd 4 1 . [~ 1 A ad OR]
Bytes ztluvinadoyandldiinis Inaanindsvines uaga kbivs sxfumigsvinesds
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s L A

9 Yo ad o a J 9 < 1 o a yq YA 1w 1
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Spent) ttaza1N 1¥no AU AR 19 (Average Click Time) fio URL $14il

A1519% 4.16 11d@A9A1 Time Spent a2 Avg. Click Time 3105 UULULIAN

URL No. Clicks Errors | Errors [%] | Time Spent [ms] | Avg. Click Time [ms]

1 767 0 0.00

4,235,841 5,523




95

M13199 4.17 uaAdA1 Time Spent A Avg. Click Time 1ATEVLLVLN 1815210 CO-LMS

URL No. Clicks Errors | Errors [%)] | Time Spent [ms] | Avg. Click Time [ms]

1 1,163 0 0.00 3,530,673 3,036
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Time [ms] Average Request Time [ms] Average Request Time [ms]
UDITEUDU CO-LMS VDTS UULUULAY

0 0 0

5.89 4203.23 4868.36

11.28 5449.03 4497.3

16.36 2770.56 4694.63

21.95 2858.58 0

27.37 2765.81 8643.08

32.94 3020.52 4362.41

38.37 3471.33 5010.85

43.69 2864.19 5356.94
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TJUNMTADUVAUDINNTEUU (ﬁ'@)
Average Request Time [ms] Average Request Time [ms]
Time [ms] VYDITEVUY CO-LMS VOITEUULUULAY

49.05 2750.49 3773.12
54.31 2819.02 4136.17
59.7 2869.63 5550.52
65.28 3068.99 4520.27
70.64 2820.97 7247.79
75.84 2918.1 3807.29
81.13 2812.1 4658.6
86.95 3413.18 8895.21
92.64 3179.94 9283.53
98.16 2935.12 2721.05
103.7 3145.47 6025.33
109.45 3093.83 6192.46
114.72 2771.4 5450.18
119.95 2856.43 5300.8
122.89 2787.53 7149.01
125.22 2875.87 6124.36
130.84 2950.81 4934.38
136.16 3175.94 4075
141.39 2872.77 4917.6
146.67 2993.15 4907.17
151.97 2747.53 7159.01
157.38 3070.8 4420.21
162.56 2870.1 4931.19
167.94 3240.55 4044.12
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TJUNMTADUVAUDINNTEUU (ﬁ'@)
Average Request Time [ms] Average Request Time [ms]
Time [ms] VYDITEVUY CO-LMS VOITEUULUULAY
173.33 2876.83 4804.25
178.61 2825.6 6105.84
183.94 2902.64 8277.2
189.25 2773.67 4828.76
194.51 2740.63 6586.35
199.75 3231.32 5984.88
205.08 2905.82 3431.87
210.31 2745.6 5661.06
215.64 3287.2 6900.01
221.03 3190.74 4468.37
226.59 3189.12 5256.16
232.2 3353.05 3105.38
237.47 2778.16 4886.06
242.98 3257.99 2944.19
248.14 3025.23 5465.51
253.41 3101.67 4093.14
258.7 2885.36 3549.85
264.03 3037.57 6956.57
269.45 2762.36 5416.5
274.94 2816.27 4544.97
280.25 2944.17 4982.23
285.72 3305.48 7564.72
290.91 2986.21 3089.15
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Abstract

Learning Management SystdinvS)

via internet network is turn key solution to
support and improve learning performance. The
popular LMSsvia internet network on open-
source platform are Moodle and ATutor.
However, its process is slow. When users
request some recent data on web page, they
have to wait until the server processes all data
and refreshing all over the web page again.
This research describes the design and
incorporating
reading and writing data in Dynamic Web
Cache Memory technology to increase the

development strategies by

performance. The results are also presented.

Keywords: Learning Management System,

LMS, open source, retrieval, Cache Memory
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Cache Type L1 8 KB, L2 128
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Memory DDR 512 MB

oS SUT-MEU 1.1
(Linux)

Cache Size 128 KB

Number of Simulated Click| 150

Number of Clients 20

MINA 2 SwazPIAYANANEIN 2

File size | Average access timge Average
(bytes) from Cache (ms.) | access time
from
Database
(ms.)
400 1.56388712 5.94800991
800 1.6118571 6.19116917Y
1200 1.64641825 6.0810406p
1600 2.50772277 6.4284593p
2000 1.59610004 6.41205416

Intel Pentium 4 CPU 2.80 GHz

Cache Type L18KB, L2512 mseh 4 mannadeyaiitivuna Cache sizemii
KB 8-way set, 64
Blline s12 KB
Memory DDR 256 MB File size | Average access timge Average
0s SUT-MEU 1.1 (bytes) from Cache (ms.) | access time
(Linux) from
Cache Size 512 KB Database
Number of Simulated Click| 150 (ms.)
Number of Clients 20 400 0.44471494 1.81189888
800 0.4526618 1.63058406
1200 0.45688939 1.61358984
1600 0.46310366 1.70644158
2000 0.53137386 1.6486793f
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MINTLVUNITAUAUTDYA IA8IT Caching Output 11 Tsunsun 1M1 PHP 11y 1u

9

Y o J 3 J o 09/’ 4 4 1 . . %
Juaeusndeaiimsadialidyum 2 198 Tagiinsaade 11dusnI1 begin_caching.php %4

= = [ 1 dy
UI190L1AVDY Source Code ﬂma"lﬂu

<?php

Il Settings

$cachedir = '/tmp/cache/'; // Directory to cache fi les in (keep
outside web root)

$cachetime = 600; // Seconds to cache files for

$cacheext = 'cache’; // Extension to give cached fi les (usually
cache, htm, txt)

// Ignore List

Signore_list = array(
‘http://www.co-Ims.net/elearning/rss.php’,
‘http://www.co-Ims.net/elearning/search/',
‘http://www.co-Ims.net/elearning/login/'

);

Il Script

$page = 'http://' . $_SERVER[HTTP_HOSTT .

$ SERVER['REQUEST_URI'.serialize($_GET).serialize( $_POST); /I
Requested page

$cachefile = $cachedir . md5($page) . .' . $cachee xt; // Cache
file to either load or create

$ignore_page = false;
for ($i = 0; $i < count($ignore_list); $i++) {

/I$ignore_page = (strpos($page, $ignore_list[$i]) ! ==false) ?
true : $ignore_page;
$ignore_page = (strpos($page, $ignore_list[$i]) == false) ?

$ignore_page : true;

$cachefile_created = ((@file_exists($cachefile)) an d ($ignore_page
=== false)) ? @filemtime($cachefile) : 0;
@clearstatcache();
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Il Show file from cache if still valid
if (time() - $cachetime < $cachefile_created) {

/lob_start('ob_gzhandler";
@readfile($cachefile);

/lob_end_flush();
exit();

}
/' If we're still here, we need to generate a cache file

ob_start();

?>

0 Y sa dg’ o A . £~ =
wazimsa$1e1adn 2 Yuan Taefda%e31 end caching.php F93318a2188AV04 source

Y
code ﬁﬂﬂ@qﬂﬁ

<?php

/l Now the script has run, generate a new cache fil e
$fp = @fopen($cachefile, 'w");

Il save the contents of output buffer to the file
@fwrite($fp, ob_get_contents());
@fclose($fp);

ob_end_flush();

?>

Y
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o Jo . o o @ a 4 J < {

1) 1 en%u include)  Tasiinissiualdnunnaasd vienn lddvesduman
9 Y o
Aanms Inszuuihau

o o Y o 09)1 &2 A A 9 79 Y o
2) fimsmrualinusruuneszuy Sulelinisfesvenininlaaueun 1¥iinisg
c?/‘ o [ U @ J R ¢ g s A
Sonldszuunnais Tasmstimuadenainie msud luldnuWe php.ini Failulwandied
o v 1 o Y A o
msmauvesldsunsunwt PHP Tdddsnansziimsastnaeudoyanioniauluns
a 1 1 Aad 4 S & o 9 Y o u’/‘ Iy o
AaroszrNugswnosuaz lnaneuni sududinarlunmsuladeyaldnunsaesidaiues
v Ay o v o Yo ' % . . a o o Aa
doyandostinmsud lviulddmualudiuveslia begin caching.php 1Fuii10IUNNATINT
o 1 1 1 1 4

N33 o9vedoyaninlaaueuiniofizond dau header uazlud1uvoelWa end caching.php
v v v
wu Amualudiugahevesmsiinunienisonan dau footer 09

v o 9 9 vy o ) ¢ Ay oty o w3 ¢

auiutdesmsldszouiauldaanysal lash ludesiimsud ludumenn1dd
Ynow 2 q gax o v o S A A v ¥y P T
4196991975 lumssmualiszuuianunnasaiielimsiesvedoyanin lnavoun Fedeeii

Y
mMsmmualu'lWg php.ini fafl

; Magic quotes

; Magic quotes for incoming GET/POST/Cookie data.
magic_quotes_gpc = Off

; Magic quotes for runtime-generated data, e.g. dat a from SQL,
from exec(), etc.
magic_quotes_runtime = Off

; Use Sybase-style magic quotes (escape ' with " i nstead of \).
magic_quotes_sybase = Off

; Automatically add files before or after any PHP docunent.
auto_prepend file = /var/ww/ html /begi n_cachi ng. php
aut o_append_file = /var/ww htm /end_cachi ng. php

; As of 4.0b4, PHP always outputs a character encod ing by default
in

; the Content-type: header. To disable sending of the charset,
simply

; set it to be empty.

A o v ' = v v Y o ] A & 9
WaNNIINIUAVIYAAN ] L58UTBYLAT Gh‘i“l/nﬂTﬁﬁiNIV‘I’JLﬂ@iLW@LﬂU‘U@Hﬁﬂ13

Caching TagluTdsunsuldiimsdimualidoyan 1d cache 10113 Tudruv04 /tmp/cache
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2. HANMINAABUMSII¥IIU 32Bit Server Monitor

# 37bit Service Monitor, - Yersion s%. 71.01

Eile L Hide Sound Help

Global Options  Configure/Manitar Services l Activity Log ]

| Service 1] www nu ac.th j

Service 1 l Service 2] Service 3] Service 4] Service 5] Service B] Service 7 | Service 8] SewiLIL
Define Service

Service Mame |www. ri.ac.th Example
Hist, Domain, or [P |www. L ac.th Example
CommandsS cript [optional]| Edit | Example

Port [0- BS535] | &0 |80 http | Example

Configure &lerts
Minutes between Checks |2 Failed Checks before dlert |1 Timeout, secondz (20] |20

Select Alerts
[ Emor Sound | Iv Playwiah file| [v Repeatedly ||m Filegh32ESMMN TR \down.way -| Browse | Test

~ F'ager| Setup| [w Execute F'rograrnl -| Browse | Test

Email when Service goes W Down | Edit | v Flec:overs| E dit | [v Show Meszage box|

| Resst| 72 @@ Fairesc> / <1> - Checked DK

U9 v.1 naanvhoe Talsunsy

anNaNIavaalsunsu uazwanla

D
2)
3)
4)
5)

113949 Client 1 1ATDIAUITDNINT Monitor 18 20 URL
o o 4
Mo TdsunsuiaunuuG ea Ing asadouaasaal
A Yg Y Yo
aunaig 14 1dimua
il Log file 1ansanstvaey Iddoundeld
Y =

iimsududou (Alerts) varen juuuuienunsoi lddguaszvunsiu laiudi

4 T 3 ad o '
- Sound Alert tiloszvvasraev a1 HuEsnes Tuamusadnneldvse uioe

Service ©19921iM3 Respond 3111/ Tisunsnazdudoudion (Service is down) 1o l#fqua

STUUNIUAL AT a0U 1ADe1 UA

4

. . A P2 <} aJd J 1 Y XK
- Email Alert Service aszuuaitaaaylan Auwswnes luamunsoinela

¥30 %30 Service 819921IN3 Respond 3111/ T1)s1nsuazas Email 1391183 Email vosdqua

v A
ITUUNUN



* 32bit Service Monitor - Yersion s9.71.01
Eile: L Hide Sound Help

GIobaIDptions] ConfigureMaritar Services  Activiy Lag

O -mbA-DD , HH:MM: S5, Service Mame, Service, Command/Responze

2006-09-22, 16:14: 27, wowww. nu.ac.th, 80 hitp, Ok ~
2006-09-22, 16:14: 27, avwuSrnsseuavaFasia, 80 hittp, connected
2008-09-22, 16:14:27, smwuSmssruuvaadna, 80 hitp, Ok
2008-09-22, 16:16: 26, citcomz, 80 http, connected

2006-03-22, 16:16:26, citcoms, 80 hitp, Ok

2006-09-22, 16:16: 26, woww. nu.ac. th, 80 hitp, connected
2006-09-22, 16:16: 26, www.nu.ac.th, 80 http, Ok

2006-09-22, 16:16: 26, svwuSrnsseuaaasia, 80 hitp, connected
2006-09-22, 16:16:26, arwuSmsszuuvasaina, 80 hitp, Ok
2006-09-22, 16:16:38, citcoms, B0 hitp, connected

2006-09-22, 16:16:38, citcoms, 80 htp, Ok

2006-03-22, 16:16:42, citcoms, 80 hitp, connected

2006-03-22, 16:16:42, citcoms, 80 hitp, Ok

2006-03-22, 16:16:44, citcoms, B0 hitp, connected

2006-03-22, 16:16:44, citcoms, 80 http, Ok

2006-03-22, 16:16:45, citcoms, 80 hitp, connected

2006-09-22, 16:16:45, citcomz, 80 http, Ok

2006-03-22, 16:16:45, citcoms, B0 hitp, connected

2006-03-22, 16:16:45, citcoms, 80 http, Ok

2006-03-22, 16:16:46, citcoms, 80 hitp, connected

2006-09-22, 16:16:4E, citcomz, 80 http, Ok

2006-09-22, 16:16: 4B, citcoms, 20 hitp, connected

2006-03-22, 16:16:46, citcoms, 80 http, Ok

2006-09-22, 16:16:47, citcoms, 80 http, connected

2008-09-22, 16:16:47, citcoms, 80 http, Ok e

51N v.2 uaaq log file MMM IRIIUV0 TU51NTY

U

3. HANINAABUNIIHIIU Webserver stress tool7

File Test View Help Guy Ful version Now!

O e

New Open

> a i @ g

Start Test cst | Repork(word) Re ) Help

35 P

Select Test Type and Number of Users € Wabsarver Stress Tool
P rTest Type:
Test Type © Qs Fiun Test with constant load untl each users has generated a speciied number of dicks
| http:7fy + TIME Run Test with constant load for a specifisd time

 RAMP Run Test with increasing load for & specified time
URLS

r,/ Run Test Far 1 %! Minutes (From 6/5{2006 13:09:28 until 6/5{2006 13:10:28)

rUser Si

Browser Settings

Hmbor f L

Clek Delay Seconds [ Random lick Delay [~ Lz
rProject/Scenario C Operator

Log Files

Graphs

U 2.3 naraanihe Talsunsu

117



)

=)

118

anuansavesTlsunsy tazwaild

1 msmanvedlsunsuiiuuy Manual

2) UDNHADIUL mﬂ%} CPU 11ag Performance Gllmlﬂ‘iﬂ'm

3)  ANTANATOUMININUYEL user 1 AUAD 1 IUIINTIUIUMNT Click
4) Ramp drnameUs Tnaafuiu e ana 1T q

Y
5) Time vgnadoumsniaulums lvaaluesiaainiy g 1150011 1A Run Test

6) Number of Users fvuaf14nnu
o 9 [ I a = d'dyo a =
7) Old Delay Mviuanadounaududuni ludiisvua 5 3ui
A @ 3 I
8) AN 1A9INNMIFe Start Run 92701314 Log Files ttazuaaailyu Graphs

s & . o
9) 1AUU Log Files N9nua

Fle Test View Help Buy Ful Version Now!

D = B | ©| &8 & @

New Open Save Start Test ot Test | Repark (Word) Report (HTML) Help

View Logfile Results < Webserver

| Logfiles | Resulks per User (Complete Test) | Resuls per URL (Complete Test)

Test Type “ Suny ‘ Summary Log
it Detailed Log.txt (0 ME) 1 [ Test Logfile by Webserver Stress Tool 7.1.1.227 Trial Version **
{0 User 000016t (0 ME) 2 |2 1995-2006 Paessler AG, http:/ /v, passsler. com
3

[b2

URLs 4 |Test run on 6/5/2006 13:47:12

rt.f lﬁ 6 [** Project and Scenarie Comments, Operator **
L] 7
8

9
10 |Results of period #1 {from 3 sec to 8 sec
11

12 (Completed Clicks: 1 with D Ervors (=0,00%)
13 |fverage dlick Time For 1 Users: 3,925 ms
14 Successful clicks per Second: 0.20 {equals 705.20 Clicks per Hour)

15
16 [Results of period #2 (from 8 sec to 13 sec ):
17 u

18 (Completed Clicks: 0 with 0 Errors
19 Successful licks per Second: 0,00 (equals 0,00 Clicks per Hour)

20
21 [Results of period #3 (from 13 sec to 18 sec ):
22

23 Completed Clicks: 1 with 0 Errors (=0.00%)
24 |average Click Time For 1 Users: 3,405 ms
25 |successful clicks per Second; 0.20 (equals 701,02 Clicks per Hour)

Graphs

27 [Results of period #4 (from 18 sec to 23 sec ):
28

29 Campleted Clicks: 1 with 0 Errors (=0,00%)
30 javerage Click Time for 1 Users: 1,759 ms
31 Successful dicks per Second: 0.20 {equals 705,31 Clicks per Hour)

12
33 [Results of period #5 (from 23 sec to 28 sec):
34

35 {completed Clicks: O with 0 Errors
36 [Successhul clicks per Second: 0.00 {equals 0,00 Clicks per Hour)

37
38 Results of period #6 (from 28 sec to 33 sec ):
39

~

e 1 5

Testis) dons. €PU Load: Test Progress: [ 2008E ]|

J

51 v.4 nanuaawadns 1y Log file
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o [ o <3 ad 4 .
A1981991N15ATIVFDUNTN UV LIVFTNWID501n Option web server load

Server Bandwidth [kbit/s]

Avg. User Bandwidth [kbit/s]
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Fonleau

Open Requests

1

[7.5

T
N

[6.5

T
[N
o

[4.5

T
FS

[3.5
3
[2.5

150 160 170 18

20 30 40 70 BCTlme Since Start of Test [s] 30 140
Time since start of test [s]

[s/may] yipmpueg

5/5359Nb3Y PAAIRY/UIS

‘ﬂﬁ 9.7 LA Open Requests and Transferred Data

4. wamInaaaumMsiTullsunsu Expert Webmaster

Hj Expert Webmaster

Enter the URLVIP Address ; | citcoms.nu.ac.th

e.g. v, ddipro.com i, 192,168,125

Ping Status

Skatus fad
Reply [14] from: 192.165.5.156: bwtes=32 time=0ms TTL=125
Reply [15] from: 192.165.5.156: bykes=3Z time=0ms TTL=1Z5
Reply [16] from: 192.165.5.156: bykes=3Z2 time=0ms TTL=125

,,Please waik For 20 sec,

,,Pinging citcoms.nu.ac.th [10.20.20.10] with 32 bytes of data:
Reply [1] from: 10.20,20.10; bytes=32 time=0ms TTL=125
Feply [2] from: 10.20.20.10: bytes=32 time=0ms TTL=125
Reply [3] from: 10.20.20.10: bytes=3Z time=0ms TTL=1z25
Reply [4] from: 10.20,20.10; bytes=32 time=0ms TTL=125
Feply [S] from: 10.20.20.10: bytes=32 time=0ms TTL=125
Reply [6] from: 10.20.20.10: bytes=3Z time=0ms TTL=1Z5
Reply [7] from: 10.20,20.10; bytes=32 time=0ms TTL=125
Feply [&] from: 10.20.20.10: bytes=32 time=0ms TTL=125
Reply [9] from: 10.20.20.10: bytes=3Z time=0ms TTL=1Z5

Exit Help Abouk us...

d' 1 o
?J‘]J‘V] v.8 uaa 1UsUnTNTEHINMININY
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Administrator Refresh Edit > Sensor Summary
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R e @ 1 Sensor(s) paused

-@ Groupl-www-01-svr

Edit > Messages/Errors Mdre

18:38:18 Invalid UsemamerPassword for Login: %
18:22:10 Gould not perfarm Update-Cheak So ka«Elm #mnst
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@ PING  FING Sensorl OK 1 ms e | Edt >
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‘ »
- Map  Edb >
si Group2-noc.nu.ac.th Activity S
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® FING FING noc.nu.acth 0K Sms o Edit > c th: DK ms
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6. MINAABUMSIIFIIU PA Server Monitor Pro

& P
Stop Service

Servers/Devices

=i gl SERVERS({DEVICES

= i [ D7ASE

+ g Automatic Updates Servic
+ 35 Critically Low Disk Space ¢
# g Cryptographic Services
+ B Event Log Errors
+1 g Event Log Service
+ 5 Low Disk Space Check
+# & Protected Storage Servic:
+1 g Remote Registry Service
+1- g Sample script for kesting ¢
+ B System Performance Meti
+ g System Restore Service
# & Task Scheduler Service
+1 g Terminal Services
1 {7 Watch C{WINDOWS + 51
+ & Windows FirewalliTnterne

All Monitors
All Actions
Activity/Reports

SeHings ...

< Back

Easy Configuration ...

3 Server MONITOR

Licenses ... Help

Dpen in Browser Print

Exit

Print Preview

-

Updated 3110/2599 14:43 54

System Information
Uptirne
Operating System

CPU
Disks

lemory

CITCOMS-2107ASE Overview

1 days, 0 hours, 7 minutes

Microsoft Windows XP Professional 5.1.2600 (Build 2600) Service Fack 2

1.8 GHz Genuinelntel (32 bit, 286KE L2 Cache, Socket 478)

C: Local Disk Size: 24 4 GB
Free: 153 GB

Percent Free: 2%
Percent Used: 38%

| Disk Percent Used

D: Local Disk Size: 40 GB
Free: 1.4 GB
Percent Free: 34%
Percent Used: BE%

E: Local Disk Size: 128 GB
Free: 25 GB
Percent Free: 19%
Percent Used: 81%

Physical Memary  Size: 247 MB _ _
Free: 150 MB | Used |
Percent Free: B%

Paging File Space Size: BOE MB ;
Fres: 93.1 ME Used |
Percent Free: 15%

Disk Percent Used"

~
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System Infermation

Uptime
Operating System
CPUg

Disks

Mernory

D: Local Disk

Paging File Space

17 days, 17 hours, 2 minutes
Microsoft(R) Windows(R) Serwver 2003, Enterprise Edition 5.2.3790 (Build 3790) Serice Pack 1

3 GHz Genuinelntel Pentiumg 4 {32 bit, 512KB L2 Cache, Socket 478)
3 GHz Genuinelntel Pentiumag 4 { 32 bit, 512KB L2 Cache, Socket 478)

C: Local Disk Size: 48.8 GB

Free: 18.3 GB
Percent Free: 37%
Percent Used: B3%

Size: 27.5 GB
Free: 207 GB
Percent Free: 75%
Percent Used: 25%

Physical Memory  Size: 479 MB

Free: 111.9 MB
Percent Free: 23%

Size: 1434 MB

Free: 1062 4 MB Frae

Percent Free: 74%

Wirtual Mernory Size: 1,852 MB
Free: 1227 1 ME

Percent Free: BB%
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A . . ] 9 v
1890 File -> New Scenario Naz1/31ngniaeazll

= Webserver Stress Tool 7 - Enterprise Edition (1 User License)

File Test View Help

n = B » B8 | w @ 2

New Open Save | Start Test horkTest: | Report (Word) Report (HTML) Help
LR Select Test Type and Number of Users C Webssrver Slrérss .;-éz;
rTest Type:
 CLICKS Run Test with constant load until each users has generated a spedfied number of dicks
s TIME Run Test with constant load for & specified kime
i RAMP Run Test with increasing load for a spacifisd time
Fun Test For g Minutes {From 3{6{2008 11:56:32 PM until 3(7/2008 12:01:32 AM)

[User Si
Mumber OF Users 0

Click Delay

= o [
= e ar

Seconds [~ Randam Click Delay |~ Use "per URL" click delay

rProject/Scenario C Operator

Log Files

Graphs

517 a.1 uaaantaaTUsunsy Webserver Stress Tool
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Webserver Stress Tool 7 - Enterp.

B8]

File Test Yiew Help

L EIPAESSLER
= Webserver Stress Tool

rURL Pattern
{e" Simple URL Sequence
" Custom URL Script

= L= 3 } Cr:
AddURL  Delete URL  Clear URLS | URLRecorder | Drata Merging

URLs
= LRL# [Name [Click Delay [s] [LRL [POST data (or @Fiename@) PS
L__'_-l@ 1 httpiff172,15,1, 150/elearning)

Browser Settings z http:f{172.15.1. 150/elearning/loginfinds:. php

5 http:}172.15.1.150/elearning/login/index. php username=adminfpassword=1234atestcookies=1
http:ff172.15.1.150/elearning)

http:ff172.15.1. 150felearning/mod]forumview. php?id=12

httpiff172, 15,1, 150/elearning/mod/forum/discuss.php?d=3

http:ff172,.15.1,150/elearning)

http:{}172.15.1. 150/elearning/blog/index. phptuserid=2

http: 172,15, 1. 150/elearning/blog/preferences. phpruserid=2

Murnber of LIRLs; 19

L

et
i

Log Files 10 http:ff172.15.1. 150)elearning/blog/preferences. php referrer=httpe3A%2F%2F172.15. 1. 150%2Felearning %% 2Fblog%s2F
2 11 http:iff172,15.1.150/elearning/blog/index, phpFuserid=2

1z http: 172,15, 1. 150/ elearning/user fview, phpFid=2

Graphs 13 http:{}172.15.1. 150 elearning/user fedit. php?id=2&course=1
14 httpiff172,15, 1. 150)elearning/libfeditor fhtmlarea/popups blank, htrl g
15 http:ff172.15.1, 150)elearning/mod/forumfuser . phpFid=2&course=1
16 http: 172,15, 1. 150/elearning/blog/index., phpFuserid=2&courseid=1 -
= ] 5
rURL Sequencing

" Users select URL For each click randamly
& Users always click the same URL (to spreads load evenly on all LRLs, set number of users to a multiple of the number of URLs!)

(™ Users Follow complete sequence {top ko botkom) and again (if not enough URLs available’

 Users visit first URL(=), then random LRLs, thenlast [ 3| (Testtype CLICKS anly)

CPU Loadxdobe Photoshop Test Progress:

31 a.2 wihaeTsunsudIuves URL Platern

fUUAA Browser Settings
Use proxy : lamufieams

Use proxy User : Username & Password
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File Test Wiew Hs\.p
0 = =] o 8 W @
Mew Open Save Start Test ADorkTest deport iard) Report (HTML)

JestSetup | gt Browser Simulation Parameters

@.—, ] Browser Simulation

=

Help

Test Type I~ Use Praxy: ‘ ‘ Port: ‘ ‘
I e s e | | Passucrd | |
W Use dgent: IMDZ\IIajS‘D {compatible; Webserver Stress Tool 7; Windows) __'_j
URLs
7Y [~ Adtl. Headers:
=P
EBrowser Settings
W Use Timeouts (Requests taking longer than this value [5] are discarded)

[ Simulate Masximum Data Rate For Client [kbitfs]:

I Enable Cookies [~ Show Cookies r Log

rRecursive browsing (HTML parsing needs a lot of CPU power - use with caution)

[~ Download Image URLs I Show Imagesin Lt
| Download EMBED, OBJECT and FLASH I~ &h
Log Files I Download Frames IFrames I Show Framesin Lt
h In m [ Follow "REFRESH"-Meta Tags ("HTML Meta Refresh™)

iaraphs

L EIPAESSLER
22 Webserver Stress Tool

CPU Load: | 7% Test Progress:

~ Y ! . .
37 7.3 niheaTa)sunsuaIuved Browser Simulation

Default N 11ua 131870 write details and user logs N1 open HTML Report after test

1182 Local IP Addresses 7 14 11umMInaaoy Av 192.168.150 HaztiinimMsfmuanaig 9 @3a

& [ I
a1 19 d9 Start Test dzuaaInadnsoonu Ul urii html



# Webserver Stress Tool 7 - Enterprise Edition (1 User License)

File Test View Help

ALY Help

EEX

L AESSLER
= Webserver Stress Tool

rAdvanced Settings:
I save AlHTML Fles To '[userIclickl[request].him"
[ Link-Checker: record all <a ink-URLs and check URLS after load test is completed [ Local URLs erly

1™ Hide Stress Tool Windows {for maximum performance on slow systems)

rLogging

ocal IP Adresses To Use——)

I¥ Write Detailed And User Logs [ White Headers To Log

[ rite Request Log (C5%) I Write HTML Data To Log

I~ store logs in a ZIP file after test [~ Write Headers/HTML Gn Error only.
I~ Open WORD Report after test

¥127.0.0.1

[V Open HTML Report after test

er

I St Test ik [ of 772000

Options
| [1zi08:01 am—=]

Test Results

Select all Select None

Log Flles

Graphs

Webserver Stress Tool 7 | Version

File Test View Help Buy Ful Version Now!

Save Start Test

Report (Word) Report (HTML) Help

Logfles | Results per User (Complete Test) | Results per URL (Complete Test)

Summary Log

CPU Load: | 0%

S3LER

== Webserver Stress Tool

Detailed Log.txt (0 MB)
User 00001tk (0 ME)

2 | 1998-2006 Paessler AG, hitp:/fuwur, paessler.com

3

4 Test run on 6/5/2006 13:47:12

5

6 [** Project and Scenario Comments, Dperator **
7

8

1 **Test Logfile by Webserver Stress Tool 7.1.1.227 Trial Yersion **

>

9

|
10 Results of period #1 {from 3 sec to 8 sec )
11

12 Completed Clicks: 1 with 0 Ervars (=0,00%)

13 |Average Click Time For 1 Users: 3,826 ms

1% Successful clicks per Second: 0,20 (equals 705,20 Clicks per Hourd
15|

16 |Results of period #2 {from B sec to 13 sec )
17

18 (Completed Clicks: O with 0 Errars
19 Successful dicks per Second: 0,00 {equals 0,00 Clicks per Hour)
20

21 [Results of period #3 (from 13 sec to 18 sec):
22

LogFiles

23 |Completed Clicks: 1 with O Errors (=0.00%)

24 |Average Click Time For 1 Users: 3,405 ms

25 Successful clicks per Second; 0.20 {equals 701,02 Clicks per Hour)
26

Graphs
27 [Results of period #4 (from 18 sec to 23 sec }:
28

23 (Completed Clicks: 1 with 0 Errors (=0.00%)

30 |fverage Click Time for 1 Users: 1,759 ms

31 [Successhul clicks per Second: 0.20 (equals 705,31 Clicks per Hour)
12

33 Results of period #5 (from 23 sec to 28 sec ):
34

35 (Completed Clicks: O with 0 Errors
36 Successful dicks per Second: 0.00 (=quals 0,00 Clicks per Haur)
37|

38 [Results of period #6 (from 26 sec to 33 sec ):
39|

~

|~

| >

Test(s) dane.

GPU Loads Test Progress: [ INNOUSEIN|

{ o 1 . v J J
:Jj‘]Jﬁ f.4 LHAINITNTIHUAAT Program Option UASHTAINAANT i1l Log 1aig html file
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