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An Efficiency Tuning for Registration and Educational Statistic

Application with MongoDB Replication
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Abstract
The Registration and Educational Statistics

Office is a comprehensive department with many

divisions that operate cooperatively. There are

several concurrent users on the server, that include

various types of data management and processing,

consequently there's a high likelihood it is always

crashed. And efficiently in a poor performance to the

system's availability and reliability. We're applying

NoSQL database application, design, and

development to collect data in distributed databases

through replication techniques. When the primary

node is cut off, data is efficiently duplicated from the

primary node to secondary nodes and others. The

goal of this study is to use the MongoDB replication

approach to improve the application's availability

and reliability based on the Django framework and

the MongoDB database. When a system crashes, the

task is evaluated in Mean Time to Repair, which is

the average system repair time divided by the

number of times the system must be fixed. The

average system repair time was around 4 seconds

after we turned it all 12 times. It takes less time and

has a significant effect on the system's uptime.

Keywords: Registration and Educational Statistic

Office, NoSQL Database, MongoDB,

Replication.
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1. u'I1ih (Introduction)
..::::t .<::1,..:::" OJ ..::!i ~I I ~a1

'i :;lJ1N l'U 1'1:;~u [J'UlL[I:; iH11'1'Wnf1fllJ uu 'W11'W1 (J~1'W1'1:U

fll'i~lrW'W~1'W!~(J1fllJ~~~(J1.ue':)11m(Jih(J MlLri elnirJ
, r I , ,

9) 9) d Q.I ~ 9).:1 did 'J) ~ d
~lll11'Wl1'1 'Wflf1fllJ1U[I:;~1'1:U{l'1'Wtfl(J1'Ue.:)e'W '1 'lI':)fll'i

~ 'u i'l 'Wfll 'i lh:; flnu1ii'1(Jfll'J:D 1'1fll'J 1'Il'i l~ ~1(J'WI'Il'J 1,:){l'eJ'U

d ":::" ...1 d
fll'J[I':)1'1:;~'U(J'W'Jl(J1'1fl fll'ilJ'J:;lJJ[lN[lfl:;U'W'W ~![I:;e'W '1
, 1 w .. "~,, "w ~I 0 1lJ 'i:; ne 'Unu lJ ~ !'If~1'W~ 'J '0 lJ fl'Wru 'WIl 1'W1'U:!J lfl 1'1(J~ 'U

innl 'W'li1':)~1[11~n fll'i[l~ 1'1:;~u (J'W~1(J'W'Ue.:)11fl f1fllJl~tCI:;
fll'JtJ'i:;lJ1[lN[lfll'JfffllJ1J~fll'Jri':)N[lfll'Jf1fllJl'Ue.:)

~9)~ ~ d
el\J l'i (J~'J'U'lfe'U 'J1 (J1'1flU [I:; fll'il'l 'J1\J (l'eJ'U1'1[1fll'i f1fllJ 1

'Ue.:)11flfffllJ 11 'WU~ [1:;11fll'if1fllJ l~f1l'1lf flJ 111~'W1 'W'i :;1111 ~

flU 1 off.:)1'W'i:;'U'U ~.:)lfW111~':) fl ~ nvh hi'm'0 fll{l'{l'.:) ~
u ~

~fl1eJ.:)ull~1(J (Server) ~f1I'1.ueNI'I~ml'l115e11~l'Ivlm'WM

11'1(In{l'l!11 1'I:IJlIl1fl fll'i tJ'i:; 1JJ[IN[I.u '0 lJ[I tJ~lJltu:lJlfl U[I:;, ~

d! ~ I ..:::"..:::" ~.I ~ 01 rJ'.I..d
~we.:)\J lfllJ 'J:; {l'1'11iin~'U'0,:) 'lie 1'1I'IU1 'JU[I:;!1U I'IU1'J1'1

Illfll'l115eIii'1(J.ue~lfll'l~'W '1 'l'hhi''J:;'U'UeJlIln

tJ'i:; ff1'11ifll~ 1111'V1 (J~~ '0 ~ eJfl 11lJ Iii''0,:) fll'i 1Wfll'J:D 1'1~n'U

U[I:;tJ 'J:; lJJ[I N[I.u '0 lJ [I ~ lJ 1 fl~'W 1'W'0 Wlfl 1'1Il lfllf ill111
~ u

~':)fl~l1 el\Jri':)N[llli'i:;'U'U~fl11:U~5elJH':)1'W

(Availability) U[I:;fl1llJ~~eJ~e (Reliability) lw'J:;~'U

rie'W.ul':)~l ~:D(J~.:)111~1'W.um,J[ll WW{l'il11W[I (NoSQL)

mtJ 'J:; ~mlH~ lW 11'1(Je eJflU lJ lJ U[I:;14'1llJ'Wl~ll 'W'i:; lJ 'U

~lw.um,J[lu'U'Um:;\Jl(J (DistributedDatabase Systems)

[I] Iii'1cJfll'i:D l'I~nlJ .um,J [IHfllJ ~fl1e':)I~11~ 1(J11mmfl1 '0 ~

" ""U'U 'U fl 'J :; \J 1 (J\J :; ~W'W~1'1fl 'Wfl fll'i 'U(J1 (JU 'U lJ UW1 WeJW

(Horizontal Scaling) 11'1(JIll 'Wfll'J IvtlJ 1'11~ (Jl fl'i ~lW 1W

111'W1'I (Node) U1'1'W~\J:;'U(Jl(JU'U'UUW1~':) (Vertical

Scaling) ~~ll'WflmvtlJtJ'i:;ff1'11iill~'Ue~ 111'W1'I~de':)\Jlfl

.ue ~ lfll'll WtJ 'J:; ff1'11iill~ 'U'0 ~ 111WI'I~~ (J we fl Il1fl~ cJnl1

fl'i:; lJ 1'W flU 'I'll~1W'Ue.:)!'J ~ ~ ~fl'lfW (Replication) [2]
~ I ...,d 9) 'J) ..d I I d..J d

11'JeJ'i 1 lJl![l:; U[I f1!lJ [lITW'U'0 l,j[I 'UllJ~ m '0 ~ ~~lJ'U1(J 1'1'lI~I11W
11~ ~1'Wf) tu (l'lJ lJ ~ ~ fflrl flJ 'U'0,:) 1 'WIeJ(l'~'hu eJ[I ~ ~.:) n f1l 'i

NCCIT2022

~11i'l'W fll'iVllffll Wl.u eJl,j1:1Illfll11 W1'111~n'l tJ cJ.:)111 'WI'I'J eJ.:)

~w 'l111f1lf1I'1fl'i&~I11'WI'I11~fll11{l'llJl'itlvll':)1'WM 11~':)

Q) t 'J).::::" IV do..:::" 0 q

I'I':)'W'W ~1\J (J1l':)'W11{l'WeJUW1fll'l ms 1'111W'W':)1'W'UeJ.:)

l'i Vl1:1~mfW I~eJlvt:u il'i:; ff'VI1iill~ Iii'1'Wm llJ~ f eJlJH.:) 1'W
, ~ d d~..:::"

~I[I:; fl 1 l:U 'W1I'IfeJtI eJ'UeJ.:)'i:; u 'U~ 1 'W'VI:; ~u (JWU[I:; (l't1 1'1

w "" v ,I ~~" 1 .... " ""Wflrffl1Jl1'I l(Jfll'ilJ 'J:; ~fll'l !'If~ lW lJ eJ.:) fll'l'U I'll (J!'~fl'Wfl I'J

~~lfl'lf'W ~.:) eJeJflU'U'U U1:1:;14'1llJ'WlU eJll ~~Ifl 'If'WIii'1(J~:D':)1fl
1'I'l'J:IJ!11fl (Django Framework) fl'U~lW.ueJl,j[lI'W!tJ{l'il1

UtJ1:11ii'1 (J,lJtJ':)1 fl~ U I~tJ 1111{l''WtJ fll 'J~ l~i'l 'Wfll 'i 'UtJ~I1'1fl i'l fl

~':)fl~ll

, .
2. 11'HUf)11:lJTI!tltl1oUCl-:l (Theory and Related
Works)

2.1 Uqj11l'UeJ'l'J:;'U'U'l1'W Y1:;dJ[J'Wui:l:;rrg ~hrfl~ fllll

Id tJ.:)\Jlfl~l'U 1'W'UtJ':)~offlJ ~ fll'i ~ lW 1'1:;IU (J'WU[I :;{l'~~

11flf1fllJ lOUe~lJ11111'1 (Jl~(Jn ~1'W 1W 111:11(Jfl~:U llii'u ri
a' 9) 9).d IV d 9) 9) J.., 0 'j)

eJl\Jl'i(J 1\J111'Wl'VIWflrffllJlll1:1:;Nl'lf':)1'W1'11ltJ V1l111fll'i~
H':)l'W 'J:; 'U'U~.:) fl~ llihl11'U fll'ill 'J:;:U 1[1 1'11:1'UtJ ~.:)1'W

.::i .<::),Q Q.I d d iJ ..:::" ..:::" ~ I Y
1'1:;I'U(J'WU1:1:;i1't11'l'WflrffllJ llJ'U tJ 1'11'1~ml'llfll'l'U'W fl tJ 'W'U1,:)

11tJ (J 11'1 (J~ 'UlJl fll W'li1m[ll~ ~ fll'J 1:1~1'1:;IU (J'\.u1 (J'W'UtJ.:)

11fl f1fllJ 1U [I :; flU tJ 'J :; lJ 1 [I 1'11:1flU f1fllJ 1J.:) flU ri .:)1'11:1

"" ~ ""flU rffllJ l'U eJ':)tJ1\J l'i (JU1:1:;1'l'i1 \Ji1'tJ1J 1'11:1fll'JrffllJ lOUtJ.:)

11fl f1fllJ 1 I f11'111flJ 1111 'W'i :; 1111,:) fll 'J H.:) 1 'Wvlll li If11'1

.utJ NI'I~ [lll'Ill [I:;m llJ ~ loffll Wfll'J ~ lli'l Wfll'i ~ ~11flJ 111
~.:) fl~ 11~11ll 'WIii'eJ.:)~lli'l 'Wfll'itJ 1'U tJ ~ ':)'i:;lJ 1Jl~tJ 1 lin

" ~" W ,I"" "., " ,,;mllJ ~ 'J tJlJ !'If':)1'W1'11:1tJ1'1!J1:11U[I:; 'J tJ~ 'J1JlJ 'ilJltu ~ !'If~1'W1'1
," "<:::t. d Q.I cv 9)..::::. Q.I d d d d 0

l~lJ'UW I'I~W'W1'1N~l\J(J\J~I[I':)!11WtI~fll'i'Wl'J:;1J'U

" 1.... ,I ..~" 'w ~~l W'U() l,j[I lJ tJ'I fll'llJ:IJllJ):; ~ fl 1'1!'If.:)lW 'J1 lJ fllJ fll'J ~ IllJ 'W1

'i:;'U1J~'1fl~ll

2,2 .:;lJlJ~l'Wiie\:!i:l!'Wlerr~lIU)O (NoSQL
Database System)

1w ItJ ffil 1!eJ [I [3] (NoSQL) I~ 'W'J:; 'U 1J:D1'I fll'J

jJlw.ueJlJ[I~1111'li1~,:)-fflJ".r'WTI IllW'lJl'W.utJlJ[I~n~ ~ ~
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