
-a1EJ~::bBEJ~fHU~n'liru:aovn:: (Terms of Reference: TOR) • 
b"li11..U'lfa'W~bb 1~~'tl~'V1~ ~1'Vl-r'U'U1'Vl1-a:ij'~m-a~1'U'ti't111~ Smart Service n-a11t;lU'l.Jt;l'U'U'U1m-at;l'tl.fl1'W 

dtl " 'i 'i 

'lh::'11\J.:i'U'lh::111ru 'W.fl. 2568 

1. fl1111bll'U111 

ml.l'1tl''U'1'\.J'U'U~n1'rn'1lm~ ~ m1l.l'l.h:::'1.:ifi°'1::: L "li1~'1J~'VlB ~~ell.lelel n LL 'U'U'rn'U'Un1'-:i~ ~ rn1~1'U-LJ' ell.l i;i L ~el 
, , cf.I 'U 

1 ~'U~rn1 L zjell.l fo.:i-V'ell.l"1LLi;i:::tl1:::mmm-V'ell.l"1'1J'U1~1 "1ru '11"1fowt11 t1.:i1'Um ti'Uef n tl1:::nel'U~1 ti v v v 

1. rn1~~v\'1 Master Database Server '11"1~'\.J~1'U-V'ell.l"1"1i;rn .... v 

2. elelnLL'U'Un1'~vl1\l1'U1'U~tlLL'U'U High Availability Server ~1el\l~'Ufl11vl1\l1'\.JLL'U'U Always On 

Availabi lity Groups 

3. elelnLL'U'Un1'~m:::'11t1-V'ell.l"1'\t1~el6'111el.:i-V'ell.l"1 (Replication Sever) LL'U'U Near Real-Time ltl~.:i v v 

1:::'\.J'UB'U 

m1~~v\'11:::'\.J'U rn1~ ~m 1~1'U-V'ell.l"1~ L i'.11"1l.l1tJL~elL~mh:::~'Vl6fl1~ m 11 ~'U~rn1-V'ell.l"11:::"11 1 .:i .... v v 

"1li1ti\l1'\.J 1'1.J~ULL'U'U Read/Write Separation L~el"1~m1::: L "1"1~'1lel\l Server "1irn LL"1:::L~l.lfl11l.l'11l.l11'11 'Ufl11 

'U~rn1-V'm;J"11 'U'1m'Urn1ru~~mrn1m1l.l~m ~el\l LL"1:::1m~'Ufl11Lel'UEJ1tJ-V'ell;J"1'1l'U1~1 my (Big Data) 

L~ltl 1m.:irn1~ '1:::~1LU'Un11L"li11i~'1l~'VlB (Subscription License) ~~ell.J~'Vl61 'Ufl11BtlL~l'l L'Jff~-ti''U 
11l.lfi.:i fl11~'\.J'U~fl11 LL"1::: '1tl''U '1'\.J'U~1'\.J L 'VlflU fl LL"1:::'11l.l11t:l'U~'U'1J tl1tJ1:::'\.J'U1~ el~ 1.:i~tl1:::~'Vl6fl1~ l'l 1l.J m1 lJ • 
~€1\l fl1'j'1Jel\l'Vli.i1 tl\l1'\.JL ~e:J1el\l~'U fi.:i fl11vl1\l1'\.J 1 'Uel'U1 fll'l 

2. 1l'lmh::t;l.:if'l • 
1. L~el~~Vl1LL"1:::L"li11i ~'1l~'VlB61lelvJl'i"LL1{ LL'U'UL"li11i11t1ll (Subscription License) el~1\l~n~el\ll'lll.J 

n f1Vll.J1 tJ LL"1:::~1il1'U1'\.J rn1tl1:::m"1tJ"1~ L ~ tJ\l~el~elfl11~~vY.:i1:::'\.J'U~1'U-V'ell.l"1'11Vl~'U1:::'\.J'U Data Center 'llel\l 
dJ .... v 

' '\t1'\.J1tl\l1'\.J 

2. L~elelelnLL'U'U LL"1:::~~vY.:i1:::'\.J'U~1'U-LJ'ell,J"1~~~ntJfl1~1'U~1'\.J High Availability (HA) LL"1::: Replication 

1el\l~'Ufl11'\.J~fl11oLJell.J"1'1Jel\l1:::'\.J'U Data ~~L'1~tl1i11~ tl"1el~ntJ LL"1:::~~ell.J 1i.:i1'\.Jl'l"1el~L1"11 
v 

3. L ~ el~~'U1 Lfl1 \l'1~1\l~'U~1'\.J'1Jel\l1:::'\.J'U~1'U-LJ'ell.l "1~ '11l.l11'11el\l~'U1tl LL 'U'U n11vl 1\l 1'\.J Read/Write 
.. .. \J \J 

Separation 1 'Ufl11L ~l.ltl1:::~'Vl6fl1~ 1 'Ufl11L -V1'1.:i-V'ell.l"1 LL"1:::tl1:::l.J'J"1tJ"1-V'ell.l"1 "1~f111l.l L~ti.:i 1 'Urn1ci1 tJ LeJ'U-V'ell.l"1 v v v 
' ' 1:::'\t111\l'Vl'U1 tl\l1'\.J 

4. L ~m ~l.l~~ri11l.l'11l.l11t:l'1lel\l1:::'\.J'U'111'1'\.JL 'Vl\'31 ml.l'1tl''U'1'\.J'U'U~fl11'1'1lm~ 1el\l~'U rn1L zjell.l 1t1.:i1:::V111.:i • • 
"1li1 tl\l1'\.J LL"1::: fl11'1Jtl1 ti\111'1Jel\l1:::'1.J'U-LJ'ell.J"11 'U el'U1 fll'l 

v 

s. L ~el'1tl''U'1'\.J'Ufl11~1 L U'U\l1'\.J'1J el\l1:::'\.J'U ~1'U-V'ell.l"1 L~l.Jm -rr.:i1'\.Jel ~[l1tJ1'Uml.l'1tl''U'1'\.J'U'U~fl11'1'1lm~1 ~~ 
, cf.I 'U 'U , , 

l.l11'11~1'\.J LL"1 :::fl11l.JU"1el~fitJ1 'U fl11 L zjell.J LtJ\loUell.J"1l.J1 n~\l~'U 
.... v 

m.:i'111'\J'j1r\lltl l.J'1~'U1111 

'U1EJu'U'VlotlEJ '1l.lut1v 

~~'PM 
•oo •Q••••••• • • ••••~•••••• • •••• • • • • •• • • 

,ti~'d ,. ... ..................... .... ........... ... 

'U1vr.lir\lltl i'1~'1.:in'1 

'U1EJ'1l.Jfl'V'l '11EJ1 

..... {~ .... ~~~ .......... . 

....... ~ ...... ~ ...... .. .. ...... . , 
C>\ C:\ }).;>t)V ......................................... .. 
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u.c:i.. 11.d II 
3. flW~UJ'U~'!Jtl~~UJ'U'!JVbi'l'Utl . " 

3.1 iim111G'l11111t:ll'l1l.Jn.i;)'V!l.11tJ 

3.2 hhll'U'Uflfl'1~l.1'1~'11tJ , 
3.3 hla~1~'V!11.:iL~nfi-;.im1 

\J 

3 .4 1lJ L U'U'IJ fl fl '1zj.:i a ~1~'\/!11.:i t:l m~~'IJ m1~'U-U'mG'l'U B'V!~av\'1~ru ru1 tl'IJ'V!U1tJ.:J1'1J•1m.:i-r;j 11-B'1fl111 L ~ a.:i -;.i 1 n 
, \I 'U "" d.I 

L lJ 'U ~~1lJ ~ 1'ULnw<ti"n11th ~ Lij'\H.1'1n11tJ nu~ .:J 1 'U'U B.:J ~ 't.h~ n B'IJ n11l'l1l.I 1~ LU tJ'IJ ~ -r ;j:IJ 'IJ l'l ~rJ 1n11 
\I d.J \I doll 

m~'V111.:Jfl1)fli;r.:Jn1'\/!'U~l'l1l.1~'1.h~fl113lL~tJLLV'l1L'U1~'1.J'IJLfl~B~1tJG'l11G'l'UL'V113l'UB.:Jml.IUt\j~nm.:i 
3.5 1lJL U'U'Uflfl'1zj.:Jt:ln1~'1.JzjB 1n'UUUJ~)1tJzja~v1'.:i.:i1'\JLL'1~1~LL-.ij.:iL1tJ'UzjB 1 ~L U'U~v1.:i.:i1'U'UB.:J'\/!U1tJ.:J1'\J'UB.:J-r;j 

, \I , Ill \I \I doll 

1 'LI1~'1.J'IJ Lfl~a~1tJG'l11G'l'U L 'V113l'Ua.:i m11uru~n'11.:i zj,:i11:1JC1.:iti~'Uflfl'1~~v1.:i.:i1m ll'U~'U~1'U~~~m1 m111 m1 
" , \I , 'U 

~~~fl11 ~'IJ~'\/!11 ~i'.ieJ1'\J1'11 'Ufl11~1Lti'U.:J1'\J1 'Lifi'1fl11'UB.:Jti~'Uflfl'1tY'U~1tJ 
\I \I \I , 

3.6 ij flWG'll.IU~ LL'1~1lJi'.ii;r n~w~l'i' B.:J~1l.I 1'11l.l~fl W~n';i)l.I fl1)'\J 1tJ'IJ1 tJ fl1)~ ~~B~~-.ij1,:i Lb'1~fl1)'1.J~'\/!1)~G'( ~ , , 
mfl-r;jn1'V!'U~ 1 'LI11'llfi'1'11'UL 'l.Jn~1 

~ , 
3 . 7 L U'U'Uflfl '1'511l.1~1'V!~ati~'l.Jfl fl '1 ~iia1~Y11 ~ L'li1~G'l~~'l..h~ m ~11 m L 'li1~1 tJ15tl1~n1~11m 

, , \I , 

&::\ ~ ~ ' Q.I I 

amn'V11a'Un'1~.:inm1 

3. s 1lJ Lll'LI~ii ~'1th~ 1tJ'lli1~1:1Jn'Lin'IJ~~ 'U-U' mG'l'Ua11 tJ5'U~ L .U1~'U-U' mG'l'UB 1 ~ LLn ml.IG'liJ'UG'l'U'U'IJ~ m1G'l'U.fl1V'I w 
\I \I , • 

1'LI'lh~ml3lth~mm1fl1B L~ n'V11a-U n'1 'V!~B 1lJ L ll'U~ m~v\'1m1eJ''U L ll'Um1oLJ'~'U11.:im1LL ~.:ioLJ''Ua~1.:i L U'U'511:1J 1'LIm1 
\J 

tl1~m~11fl1BL~n'V11a-Un'1fl#.:id 
3 . 9 1lJ Lll'Um~-rrnan~'Vl~'\/!~Bfl11l.1Al.ltl'U zj,:im-;.itln LG'l'51lJtJBl.l=ff 'Ul311'11 'VltJ Ll'ULL~-r;j'IJ1'1'UB.:J~~'U-U'mG'l'UB 1~ii 

\I • d.J doll \I 

r\'1i.:i 1 ~G'f '1 ~~'Vl~fl11l.1Al.ltl'U L 'li'LI11tY'U , 
3.10 ~~'U-U'mG'l'UB~~'U-U'mG'l'UB1'U1tlLL'IJ'IJ'UB'l "n'1fl11~1l.IA1" l'i'a.:iiiflWG'll.lmii;J.:id 

\J \J , 

(1) m1n1'V!'U~~~~1'\J 1 'Lifl11L .U1~1:1JA1'UB.:i~~ruru1 
\J ., " 

mw~-U'a!'ln'1'l i rl1'\/!'U~ 1 ~~ L .U1~1:1JA111tJ1~11 tJ'V!U.:i b U'U~ L .U1~1l.IA1'\/!i;r n -U'al'ln'1.:J i -;.i~l'i'a.:iii fl1) 
\J \J 

rl1'\/!'U~~~~1'\J'\/!tJ1~ LL'1~1°111l.l-r'IJ ~~'llB'IJ1 'Utl~l.11W.:J1'\J ~.:J'UB.:J '\/!~Bl.1'1~11'11l.l~ruru1'UB.:J~ L .U1~1l.IA1'\/!i;r n 
\I u " \I 

' ltltll ti .c:!il 

111nm1~L-n111:1Jm11tJB'LI'Vlm1tJ 
\J , 

(2) mw~-U'al'ln'1.:ii n1'V!'LI~1~~L-U'1~1:1JA111tJ1~11tJ'V!U.:iLll'U~L-U'1~1:1JA1'V!i;rn fi-;.im1~1:1JA1tY'Ul'i'a.:i1i 
\J \J 

~'1.:J1'\J'UB.:J~ L .U1~1:1JA1'\/!i;r m1 tJ L~ m L ll'U~'1.:J1'\J'UB.:J fi-;.i m1~1:1J A1~~'U-U'a LG'l'UB 
\J 

Gi1'V!-r'IJ-U'al'ln'1.:i, ffilJ1~n1'\/!'U~ 1 ~~ L .U1~111A111tJ 1~L ll'LI~L .U1~1:1JA1'V!i;rn ~L .U1~1:1JA1'Vlm1tJ-;.i~l'i'a.:i 
\I \I \I , 

iiflWG'll.l'IJ1ifl1'1.Jtl1'Ul'l1l.IL~B'U 1'll~rl1'\/!'U~111 'ULBnG'l11b~ru'll1'U , ., 
' 

(3) fl11~'U-U'mG'l'UB'UB.:Jfi'1fl11~1l.IA1 

(3.1) mw~-U'a!'ln'1.:i i rl1'\/!'U~ 1 ~iifl11l.IB'IJ'\/!l.11tJ~ L .U1~1l.IA111tJ 1~11tJ'V!U.:i L U'U~~'U-U'mG'l'UB 1 'LI'U1l.I 
\J \J 

fi-;.i m1~111 A1 m1~'U-U'mG'l'UBi;i'.:i n~111lJl'i'a.:ii'.i'V!ir.:i~al.IB'l.JeJ1'\J1'1 
Gi1'V!-r'IJ-U'al'ln'1.:i, ~1lJ1~n1'V!'U~ 1 ~~ L .U1~1:1JA111tJ1~ L ll'LI~~'U-U'a LG'l'UB ~ L .U1~1:1JA1'Vl m1 tJ 

I \J I I \I \I , 

II ... ""1 .,.., o 1t.ltltJ I ti 1 ct ~I tl.c:!il ti 1 <> I II 
'1~~e:mm11m.JB'UB 'U'\/!'\.N6'1Bl.JB'\.JB1'U1'1 Vie..! L 'U1TJl.Jfl1)1CJ \j)';i1CJ'\/!'U.:JL u'Ue.J CJ'U'UBL6'1'UB 'U'U1l.Jf1'1fl1-;i11l.Jfl1 

\J \J 

(3.2) m1~'U-U'mG'l'UB~1tJ15tl1~m~11fl1BL~n'V11a-Un'1 (e-bidding) 1~~L-U'1~1:1JA1ffi~-r'l.Jl.IB'IJ'V!l.l1tJ 
'\/!~Bl.IB'l.JeJ1'\J1"ill'l1l.l-U'B (3.1) ~1Lti'Ufl11~manG'l11tJ1~m~11fl1BL~n'V11Btin'1 mru~i'.im1..J1'\/!U1mBnG'l11L'li1 

u1EJuu'VliEJ oJlJueiEJ , 
'U1EJf'1'j\Jl :1.b.:i~~ , 

ffN" ~ 
···cn;······· ·········i ·· ···;.;r······· ·· 
........ ~~~··· ·r,d:ajg·~···· 
·····9.?\'S: ........ ~~?. .. ~3 .. . 

*« a"CllOn? 
:::::::~ ::: ::~::::::::::::: 
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3.11 ~~'UoLJVb?f'Ufl~ fl·:rn.:iVJ~ Lu EJ'LI~il-LJ'fll.1'1 ti fl~ fl'l fl1'Ui;)1'U h11:mLJ:ili;i~fl:ili;i~1.:i.n1fl~~~1 EJB L~ mrrnii fl~ 
\I \J 'U doll 

(Electronic Government Procurement: e - GP) "llfl'lfl':il.JDty"liflm'l 
' v 1.1..:::!ril I.I I.I .c.tl I ci. Clo Q.I c::il 

3.12 i:.JEJ'U"lJVb?f'Ufl\Plfl'll.Jl.J'1fl1?1Vlli"llfl'lfl"ilfl11 \;l'l'U 
\I \I ' 

1. rnru~~'UoLJm?f'UmtJ'Uii&i'U flfl'1~:ili;i~.:i~'U\Pl1l.Jflfl'Vll.J1EJ 1 VlEJ'Vl~fl~1.:itl1~L Vli'l zj,:i 1~\li;iVJ~Lu EJ'ULfl'Ufl11 1 ti 
\I • dJ 

~fl'llJl.J(;l R 1?1Vl 5"1J fl'l fl" fl11 \11 fli:.J(;l ~1'l 1~'Vl11 'l ~'UVl~W v ?f Vl5~ fl ~1 EJ'Vltfa'U?f Vl5~ tl11flfl1 'LI'l'U LL?! i;i.:i ~1'U~ fl11 L~ 'U 
'U , , , d.J 6.1 

~lJfl11\Pl11"il~'U1fl'lLL'11 zj,:i\)~~fl'lLL?f\;l'lR1LU'U'U1fl 1 D?f\;1~1EJflfl'U1'U~'UoLJflL?f'Ufl 'l'UbL?f\;l'l~1'U~fl11L~'U 1 lJ?1i;i~1EJ 
' ... ' 

nfl'U'l'U~'U-LJ'm?t'Ufl 'Vll.11 EJ~.:i .:i'ULL?1i;i.:i~1'U~fl11L~'U~fl'U 1tlnfl'U1''U~V1ti1EJ.:i1'U"1Jfl.:i~~n1V1'U\;l1 "1L u'U'l'U~'U-LJ'fl L?t'U fl ... ... 
1 tltll)Vi'U L 1'LI LL~mruii&i'4flfl'1~:ili;i~.:i~'Uml.lfl~'Vlm EJ 1 Vl EJ V11fl1''U~'U-b'm?1'Um u'U-d1.:i1~EJ~ ni;i1~ml.l'W'~'U1 
li1fl"il fl11 fl1fl1'Vl'Ui;i1 "1ii&i'U flfl'1 ~'U'l'U LL?! i;i,:i ~1'U~ fl11 L~'U n'U fl':il.JoW~'U1li1fl"il fl11fl 1 zj'l"il~fl EJ 1 'LI"li1'l L~ fl'Ul.J fl':i1 fll.J 

, , d.11 , \I 

- L~ fl'UWf1~.f)1 fll.J "lJ fl'lVl flll 1i;i EJii&i'U fl fl(;l~ b U'U~~'UoU Vb?f'U fl'1'UEJ'l fl EJ L 'U"li1'l"ll fl'l fl11 ~'U'l'UbL?f \;l'l~1'U~ fl11 b~'U n'U o;il , , \J \I 611 

fl':il.JoW~'U1li1fl"ilfl11fl1 fl fl "li1'lL~fl'Ul.Jfl':i1fll.J - b~fl'UWf1~.111fll.J mrutTl"1?11l.J11tl~'U'l'UbL?f\;l'l~1'U~fl11L~'U~fl'U 1 tJ • ·1 ... 

afl 1 tJ 1~ 
2. rnru~~'UoU m?f'Utlb U'Uii&i'U flfl(;l~ -.ij \;l~'l~'U \Pl1l.J flfl'Vll.J1EJ1 Vl EJ zj,:ifi'.:i 1lJil fl1111EJ'l1'U'l'U bb?l\;l'l~1'U~fl11 L~ 'U 

'\I , dJ d.11 

n'U fl)l.JoW~'U1li1fl"il fl 11fl 1 'Vl~fl mru~~'UoUfl b?f'U fl L U'Uii &i'U flfl i;i~-.ij' i;i ~'l~'U \Pl 1l.J flfl'Vll.J1EJ~1-:J tl1~ L Vl i'lzj'l Ei'.:i 1lJ il fl11 
, \I , dJ 

11 EJ'l1'U'l'U LL?f \;l'l ~1'U~ fl11L~ 'U 1 ~~\111'1.11 fl11fl1'Vl'U \;ll.J(;l R1"1J fl'lVl'U" \;"IVl ~Lu EJ'U 1i;i EJ ~~'UoUfl L?f'Ufl"il~~ fl'llJ Vl'U 
.... 'U 'I \I " 

\l\;1Vl~LUEJ'U~L~EJfl°ll11~l.J'1R1"1'LILLiK1 ru 1'LI~~'UoUVb?f'Ufl 1lJ~1fl11 1 '11'U'U1Vl 
\I ' 

3. ~1'Vl~LJm1:ili;i~fl:ili;i~1.:ifl~.:iV1U.:i~il1.:iL~mfl'LI soo,ooo 'U1Vl~'LI1tl rnru~~'U-LJ'm?1'UmtJ'U'Uflfl'1u11l.li;i1 
\I ' 

1~~\111'1.11"il1 fl'Vltl''l ~ fl~'U 1 fl .:JD qi"!i L~'UC·h fl 1lJ Lfl'U 90 f 'U flfl'Uf 'U ~'UoU Vb?f 'U fl 1i;i EJ ~ fl'llJ b~'Uc.J 1flfl'lL'VI~fl1 'LI 

'1Jru"!iu'U1fl11L U'Ul.l'1R1 1 1 'LI 4 "llfl'll.l'1R1'l'Utl1~l.l1ru"1Jfl.:i 1fl1.:im1V1~fl11EJfl11~~'UoUm?f'Ufl 1 'LILL~'1~fl~.:i LL'1~'Vl1fl 
., \I \I 

LU'U~'ll'LI~m1:ili;i~fl:ili;i~1.:iV1~flLU'Um~fom1A'i;iL~flfl"il~~fl.:iLL?1i;i.:iV1tl'.:i~flfo1fl.:i'IJru"liL~'Uc.J1fl~ill.li;iR1~.:ifl~11afl 
\J \J u \I 

fl~.:i'Vlti.:i 1'U1'U'1.:i'U1l.J1 'LI~qiqi1 
4. rnru~ ~~'UoLJflL?f'Ufl llJill.J '1R 1?1Vl5"1Jfl'lfl"ilfl11'Vl~flVl'U\l\;1Vl~ LU EJ'U 'Vl~fllJ LL~llJ L TI EJ'lWfl~"il~ L oU1~'UoU m?f'Ufl 

\J \I " , 

?11l.J11tl~1Lii'Ufl111~~,:i.Q' 
( 1) mru~~'U-b'm?t'Um u'Uii&i'4flfl'1~:ili;i~.:i~'Uml.lfl~'Vll.J1EJ1 Vl EJ 'Vl~fl'4fl fl'1u11l.Ji;i1~~fl~qi'll1&11 VlEJ 

~~'U-b'm?l'U fl?f ll.111ti"1Jm.:i L~'U~'Ub zjfl fa EJ ~ fl.:iil1.:i L~'U~'U L zjfl 1 1 'LI 4 "lJ fl'll.1'1R1.:i'Utl1~m ru"lJ fl'l 1fl1 .:i fl11'Vl~fl 
\I . \I 

11 EJ fl11~~'UoUfl L?f'Ufl 1 'LI LL~(;l~ fl ~'l "~ L U'U~'Ub zjfl~li'U1fl11.111EJ1'Utl1~ L Vl i'1 'Vl~fl'U~~Vl b~'UVl'U'Vl~fl'U~~Vl L~'UVl'U 
' ' 'VI~ flVl~W 6m~fo fl'U ill 1\Pl 1 ~tJ1~ fl fl'U fl"il fl11 b~'UVl'U L ~fl fl11W1ru'll 6 Lb'1 ~tl1~ flfl'U li1 fl"il ~1tl 1~ n'U \Plll.Jtl 1~ fl1 i'l"ll fl'l 

, u , " 

li'U1fl11LL vl'ltl1~L Vll'11 VlEJ \Pl1l.J11 EJzjfl'U~~Vl L~'UVl'U~li'U1fl11LL vl'ltl1~L Vll'11 Vl EJ LL~'l Li EJ'U 1 ~Vl11'U 1i;i EJ~\111'1.11\11 fl 
' 

EJ fl\;l L~'U11l.J"llfl'l1'l L~'U~'U L zjfl~~1tl' fl'l 1'U 1 'Vlaj~'U1fl'l 'Vl~fl~ ~1tl' fl'l1'U?f 1"1J1 ~'U1fl'l (mru1~~'Ul.J fl'U el1'U1" \11fl 

~1tl'm1'LI1 'Vlru) zj.:iflflfl1"1LLn~~'U-b'm?t'Ufl tl'LJ~.:i1'LI~'U-b'm?t'Ufl 1lJLfl'U 90 1'LI 
., \I 

(2) mru~~'U-b' m?t'Um u'Uii &i'Ufl fl'1~:ili;i ~.:i~'U \Pl1l.J fl n'Vlm EJ~1.:it11~ b Vl i'1 'Vl~fl'U fl fl i;iu11l.J i;i 1~m~ 
\I , dJ , 

~fl~ru'1l1&11VJEJ ~~'UoUVb?f'Ufl?f1l.J11tl"llfl1'lL~'U~'ULzjfl 1i;iEJ~fl'llJ1'lL~'U~'ULzjfl 11'U 4 "llfl'll.J'1R1'l'Utl1~l.J1ru"lJfl'l 
., \I \I 

1m -:i fl1'S'Vl~el'S1 vnT~~ ~'UoLJel L?l'U el 1 mLl'ii;i ~ f1 ~-:i '1 ~ L Dt1 ~'LIL ~el~ 5'U 1 f11'S fl1 v L 'UD'S~ L vi i'1 'Vl~el'U~~Vl L~'UVl'U'Vl~el 
'U~~Vl L~'UVl'U'\11~ flVl~W 6m~fofl'U ill1\Pl1~tJ1~ flfl'U n\I fl11 L1'UVl'Ub ~flfl11W1 ru'll6 LL'1~tl1~ flfl'Uli1n"il ~ 1i.J1~ ~'U \Plll.J 

• , u , , 

D1~fl11'1"llfl'lli'U1fl11 LL vi.:itl1~ L Vll'11 VlEJ \Pl1l.J11EJzjfl'U~~Vl L~'UVl'U~li'U1fl11 LL vi.:itl1~ L Vll'11 VlEJ LL~'l LiEJ'U 1 ~Vl11'U 'Vl~fl 
' 

L u'U~'UL zjfl~u'U1fl111'11.:ii.J 1~ L Vl i'l'Vl~fl'U~~Vl L1'UVl'U'VI~ flVl~w 6~1~~'Ufl'U ru1\Pl 1 ~t11~ flfl'U n" m1L1'UVl'U L ~fl fl11 
, • u , 

vnru'll6LL'1~i.J1~flfl'U51n"il~1i.J1~n'U\Pl1l.Jtl'S~fl11'1"1Jfl'l5'U1fl11fl'11'll'i1'li.J1~LVli'1J'U \Pl1l.J11EJzjtl'U~~Vl~5'U1f111fl'11'l 

u10•;1u:1;'0~ .~·-~•1 o.·jf(·!~·· · · · · u1ul'~l'•tl "''°"" .... ~! .. ~.CO?. .......... . 
~~~~~:~~1~~~UBV :::~~: ::: : : ::: ~ :;ft~::: U1V~lJm~ ~1V1 · · ·· ·· · ··· · · ···~···· · ······· . 
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" ' ' 
1'1 1 .:ith~L V1P1'11'ULL-:5'.:i L1e.J'U1 ~V111u 1~wVl"il11ru1"i11 rn.18\il L~'U1111'1J8.:i1.:i L~'U~'UL "li8vh11'11n.:i1'U1 V1aj1'u18.:i 'Vl~8 

~'11'11m1'U~1'1J1fo18.:i (mri11~1'u118url1'U1"il"il1n'11'11n.:i1'U 1 'Vlaj) zj.:J88n 1 ~LLn~~'U-U'm~'U8 iJu5.:i1'U~'U-U'm~'U8 
hhn'U 901'U 

5 . mW~~'UoLJ 8L~'U8 L lJ'U\l ~'U f1 f1G'l~ ~ \il ~.:i=fi'UmlJ nn'V!1J1tJ1'11.:itb ~ L V1 Pl 'Vl~8'U f1 f1G'lli111J \il1~iJ1~ 
'\I , d.J , 

~8'1ru"ll1~1Vlt.11'111JoLJ8 2 oLJ8 3 LLG'l~oLJ8 4 (2) 1JG'lrl1"il~~8.:JLll'U1tl(;l11Jel(;l11LLG'lnLtl~tJ'UL~'Um1m1J'lh~n1PI~ 
u v 

li'U1f111LL vi.:itl1~L V1Pl1 Vlt.I rl1'Vl'U\il 1 'U-d1.:i1~'Vll1.:J1'U~ L~t.I LL vdtl1~ n1PILLG'l~ L8n~11tl1~ n1\il11 f111 'U1~'U'U~ \il~B~ lil-:5' 1.:J 

.rnf1-r~~1t.1BL~nV118tln~ (e - GP) "i!'U5.:i1'UL~'U811f11 ... 
~.:id ~~'UoLJaL~'U 8"il~ ~ 8.:J ~'ULBn~11~ LL~ \il.:J 1 ~ L i1'U5.:i-U'81JG'l LM t.11 tl'UlJ G'l rl1 ~Vl~'lJ8.:J fl"il n11 LL'11 LLl'i mw 

\I \I \I , 

tl1~n-vunuL8n~1111i'.:in~11"il~~8.:i~1'Um1fo18.:im111~Lut.1um~V111.:im11'11.:itl1~LV1P111~1t.1m11'u18.:iL8n~11 

~ . Pl . 2539 LLG'l~~LLm'llL~lJL~11n1V1'Ulil Llilt.1"il~~8.:i~'UL8n~1111i'.:in~111'U1'U~'U-U'm~'U8 V11n~~'U-U'm~'Uvil1~1im1 v 

~m-vn~1111i'.:i n~11111~~81J nu m1~'UoLJ8L~'U81 ~~811 ~~'UoLJ8 L~'U 811 t.ii!'U ~'U L8n~11 hl f11u'11'U(;l11J L~ 8'U 1 'll 
v 

~n1'Vl'Ulil 11l 'UL8n~11tl1~m\il11f11 
6. mwm11 oLJ8 1 - oLJ8 51111-tlu.:ifi'umw\1l.:il'i81tld 

(6.1) mw~~~'UoLJaL~'Um U'U'V!tl1t.l.:J1'U'lJ8.:J1'~mtJ1 'Utl1~L VIP! v ... 

( 6.2) tl ~'Uf1f1G'l~~lil ~.:i=fi'U (;111Jn nV1111t.11VJt.1~8~1~V111.:i m1~'UV'Jn"i! m1m11~1~11"1lururu1i'111G'l ~m t.1 , d.J \I \I u "' 

~.Pl . ~cs:'.~bfl LLG'l~~LLm'lJL~lJL~lJ 
(6 .3) .:i1'U41.:in8~~1.:i~m11uru:finG'l1.:il~=fi'UVl~Lut.1'U~tl1~n8um1.:i1'Un8~~1.:iLL'11 LLG'l~.:11'U41.:i 

u v 

n8~~1.:i~V1tl1t.1.:i1'U'lJ8.:J-r~~l~ijm1~\ilVhuru:fi~tl1~n8'Un11.:J1'Url8~~1.:i~ijf1ru~1JU~L,18.:J~'U11LL'11n8'U1'U~ 
~ u \I , 

~1~11"lluqiqi1im1~1i1~8~1i141.:ii ii~m1-tlu.:ifi'u 
(6.4) n11~\il~8~1il41.:1(;111J1J1(;111 ctb 111f1'Vl~.:J (~) ('ll) LLG'l~ (f1) LLvl.:J~1~11"llUqjqJ1in11~\il~8~1il41.:ii 

" 
(6.5) m1'688'1.:iV11~11Vl-r~6LLG'l~m1L-1i18'1.:im~11Vl-r~6 

( 6 . 6) n1W.:J1'U-:5'1.:J'U ~ n11'Vl~8.:J1'U41.:i L 'VllJ 1'U ~ n11 tl'U'U f1 f1G'lli111J \il1 L-1i'U 41.:i~iJ n.:i 1'UoLJ'U 1 '1 
' 

f11"1J111'11.:i"ll1~ ~irn.:i1mnu'llt.1~ ~irn.:i1'Uu'UVin-U'811G'l Lll'U~'U 
v v 

Cll Cl.I Cl.I .d 0 Q Q,I I 

4. 11 [l~~Ltltl\ilfl ru~n'~NZLQ'W1Z'tltl~'Wa\ilV1'1Z\il1 L 'IJ'Un11'1\ilL "111 
' ' 

4.1 ~~'UoLJ 8L~'U8"il~~ 8.:J~ \ilvl 111 tJG'l~ LB tl\ilf1 ru~ m.~mJ~ Lum~ L lJ 'U\;1111.:J L m tl'UL Vi tl'Uf1 ru~11u1i (;111J1tl LL uu\1] .:id 
\I , , '\I 

... 
11v~::Lm.Jlilflru 

II II "" 
'tlmaut1V11~\il1'1JL 'Vlfl\Jfl 

' ., cl 
~n~ru::L\l-w1:: Vln'alli 

n1'Vl'U\il 
" .. .. 
'lJaL~'UffVl1.:J L Vlf1'Uf1'Vl1B 

... 0 .. 

(;11.:J(;l11J'lJBn1'Vl'U\il'Vl18~.:J 
v 0 Q.I q 

1~'U'Vl'U1 LLG'l~G'll\il'UVl v ' 
f1ru~n~ru~Lo~1~'1J8.:J 
' 

n11oLJ8rl1'Vl'U\il8~1.:Jh 'llei.:irnn~111 'UoLJ8 L~'U8 

rl1'Vl'U\il 
t-1.d II' 

~ti'U'llaL~'U8 V11.:JLV1f1i1f1 ('111i) 

4 . 2 ~~'UoLJ B L~'U B"il:: ~ B.:J L~'UB11 tl~Bf1ru~v\'1.:J 1'U~ .:J'VllJ \il~ "ii~ L oLJ11J1~1LU'Un111 'Uf1 ~.:id11il t.l~Il 1 t.11 'U 

f1ru~v\'1.:i1'U"il~~8.:itl1~n-eiu~1t.1uf1G'l1m~iif11111Lzjt11"1J1ru1'Um1~1i1~.:i lilLLG'l8tlmru m1~<n1'U1 LLG'l~m1tl1'utl1.:i 
" u \I , , 

"lmvJ~fo 1{~~1i1L-1i11 'Uf1~.:id Llilt.1~\ilv\'1 L ll'U Lf11.:i~~1.:iuf1mm L~8tl1~mium1Vl"i111ru1 

'Ll1 ·H'l11'U'n~liltl l!"~'Llm 
'U1t1'1'Llvi-ll't1 -tll.Juilt1 

' 

' 

· · · >t:!f.(:···f~·-·· ···· "'"'~'·" "'"'"" .... '4W..'JJ .... 'T.5'-:.::9C!'!!... .. 'U1EJ"1l.JI1~ "1EJ1 

.... ~\".\ ......... ~:». ..... ~ .... .. 
~'~ ::::: :~:::::::~:::: :: : : : ::::: 
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4.3 ~~'UeLJm'1'Ue:ilil e:i.:i 1~L'li1~'Vlim-s1i'lle:ivll'l Lb 1{1'11l.J'IJ ru:U-s1t1m-sL'li1~'1J~'Vli 1 me:ifl'11'S~'U1fl 1. bb'1~1ile:i.:ii.'l .:il.Je:J'U 
'U ., 

mr mi1'UV'UcJ'U~'Vlim-s1 i'lle:ivll'l Lb 1{1'\1l.J-s1 t1m-s~ b 'li1~'1J~'Vli ~e:iml.!'1u'U'1'U'U'U~m-s'1'1J.fl1Y1 n1t11 'U 45 1'LI 
"' ' ' 

u'l.J5(;1-;u1fll'U'1.:i'U1l.l1 m1 qiqi1 
' v 

4.4 ~Ei'U.LJ'm'1'Ue:ilile:i.:i~1 L 'Ll'Um-sml.J'lle:irn '1Jl'\'1Je:i.:i.:i1'U ~.:iii 
'U 

4.4.1. -.il(;l'li11bb'1~b'li11i~'1l~'V1~6lle:J'Vll'i'bn{ 1ll~1fl11ne:i{.ff'U Microsoft SQL Server 2022 Enterprise 

Edition (Core-based Licensing) 

4.4.1.1 btl'U~'1J~'Vlibb'U'Ub'1i11i-s1t1ll (Subscription License) 'li1~e:J~fl11 
4.4.1.2 lile:i.:ibtl'U'1Je:J.:JbbVlbb'1~ijbe:Jfl'11'SV'UcJ'U~'Vl~fl1-s1i.:i1'U (License Confirmation) -;u1flerbb 'Vl'U 

'U 

'11'1i1i.11 tle:J ~1.:J b tl'U'V11.:Jfl1'S 

4.4.1.3 '11'U1'U Core 'S1l.J1l.lii'e:it1fl11 64 Core cl'1'1i1~'\.J Subscription License ~'V15m-s1i.:i1'U 

1llii'e:it1fl11 1 lJ 'li1~e:J '11'U1'U Core -s1l.J1l.lii'e:it1fl11 8 Core cl'1'li1~'\.J CSP License Program bb'U'U Perpetual 

Software b~e:J'Se:J.:i~'U'S~'U'U~1'UeLJe:Jl.J'11 'U-stlbb'U'U Database Farm 
"' 'U 'U 

4.4.1.4 ~~'U-LJ'e:i b'1'Ue:ilile:i.:i hi'~'Ufl1'Sbb~.:i~.:i 1 ~b tl'U~1 Lb 'Vl'U'11,,,i.11t1-;u1fl~~~l'l'\i1~e:i~1 Lb 'Vl'U-;\'1,,,i.11 t1 
'U 'U 

1 'Utl-s~b 'V1P11 'Vlt1 '11,,,~'U 1m.:im-sif 

4.4.2. e:Je:Jflbb'U'Ubb'1~~(;1~.:J Lfl'S.:J'1~1.:J Database Farm 1~'11l.J1'Sfl1i.:i1'U1~-;u~.:iml.Jll'lflU'S~'1.:Jrl'1Je:J.:J 
' 

1fl-s.:i m-s L(;l t1ij~ m~tw~tl-s~fle:i'U~1 t1 

4.4.2.1 Master Database Server vi1,,,iJ1~'\i1~fl 1'Ufl1'S-.il(;lbfl'Ubb'1~1~'1.J~fl1-s-b'e:il.!'1 
'U 

4.4.2.2 High Availability Server (Always On Availability Group) cl'1'1i1focl'1-se:i.:i-s~'U'Ubb'U'U 

Active-Active 'li1~e:J Active-Passive 

4.4.2.3 Replication Server cl'1'li1fom-sm~-;u1t1-Um,i'1'\i1~e:icl'1-se:i.:ibb'U'U Near Real-Time 1tJc).:i 

'S~'U'U5'U b'li'U W'U'U'S1tl'l1'U'li1~e:J Disaster Recovery 

4.4.3 'Se:J'l~'Ufl1-Svi1.:i1'Ubb'U'U Read/Write Load Balancing bb'1~'11l.J1'Sflbbtlflfl1'SU'S~l.J1'1~'1'1Je:J'l 

Query 1~1'11l.J~fl~W~'1Je:J.:J0i.:i1'U L'li'U Application, Reporting 'li1~e:J Bl Tools 

4.4.4 '11l.J1'Sfl~(;l~.:Jbb'1~vi1.:i1'U'U'U'S~'U'U Virtualization bb'1~ Data Center Environment 1~ L(;lt1\ile:i.:i 

'Se:J.:i~'Ufl1-Svi1.:i1'U~1l.Jtl'U'S~'U'U Windows Server bb'1~ Hypervisor b'li'U VMware 'li1~e:J Hyper-V 
I I ll IJ' 

4.4.5 ~V'UeLJm'1'Ue:Jlile:i.:i-.il(;lmerb:Ut11'll1rum-s~1b'Ll'Ufl1'S~(;l~.:J'S~'U'U SQL Server e:i~1.:ii!e:it1 ~.:iii 
'U 'U ., 

4 . 4 . 5 . 1 'Vl 1.:i fl-sl.J '1ii''U '1'U'U'U~fl1-s '1'1J n 1 YI b iJ 'LI~ -.il (;\ ,,,1 bfl ~ e:i .:i Lbll -LJ 1t1'11,,,~ufl1-s ~ (;\ ~ .:i -s ~ 'U 'U 
' • 'U 

er~'U-LJ'm'1'U e:i-;u~\ile:i.:i~'U ~(;l'lle:J'U 1 'Um-s~1 b 'Ll'U m-s~1'U m-s~(;l~.:i-s~'U'U 
'U 

4.4.5.2 ~~'U-b'm'1'Ue:Jlile:i.:i~1b'Ll'Ufl1'SPifl~11bfl'S1~'"1bb'1~e:Je:Jflbb'U'U (Analysis & Design) e:i~1.:ii!e:it1 ~.:iif 
4. 4.5 .2.1 ~1 b 'Ll'U fl1'S'S1'U'S1l.Jfl11l.Jlii' e:i.:i fl1'S (Requirements) -;u1flfl'Sl.!'1U'U'1'U'U'U~ fl1'S'1 '1J.fl1V'I 

' ' 
b ~e:Jvi1fl11l.J b .LJ11-;u-s~'U'U'l1'U bb'1~~1'UeLJe:Jl.J'1 b~l.J 

"' 'U 

4.4.5.2.2 ~1 b 'Ll'Ufl1'~1 bfl'S1~'1i11m.:i '1~1.:J'1Je:J.:r~:aJ'tHi1'UeLJ e:Jl.Jm~l.J (Existin" Architecture) 
"' 'U ::> 

bb'1~tlwbiJ'Utl~l.J1t\J.:J1'U (Workload) fl1'S Read/Write 

4.4.5.2.3 ~1b'Ll'Ufl1'Se:Je:Jflbb'U'U'1'11Ul'ltlfl'S'Sl.J Microsoft SQL Server hhe:i.:i~'U High 

Availability (b'li'U Always On Availability Groups 'li1~e:J Failover Cluster Instance) btl'Ulii''U 'U'Ubfl~e:J'lbbl.l-ll1t1 
~ ml.!'1U'U'1'U'U'U~fl1'rn'1lmV'l-.il(;lm 1 ~ 
"1 '"'1"""'1.r:.~ • ,,,~. 1 ~1 }IV" IN~ltr1 " " ' " 
'6 "bl d'6d dVl'6 ~bl"\J'6YI ' " ' 4r~~~·~ ... ~ . ../~v" '!.J18'j~'j\1'J'\.j i'l'i'1.:Jf1'1 

'!..118U'!..l'Vli8 ~l.luern .......................... 1."1............. '!..118?ll.II1~ '1181 

'!..118i'l'il"I iJ1.:i~~ ..... q,~ ........ ~~?. .. a.~ .. .. . 
' 
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4.4.5.2.4 ~1bii'Ufl1111~bbt:-J'Ufl1'rn£.m1vm~ Read/Write L~f.lfl1~f.1 Secondary Replica 

1'Lifl11vl1 Read-Only 'Vl~B 1oUbb'U1Vl1~ Load Balancing ~b'Vll.n~m.J 
4.4.5.3 ~~'UoLJtlb~'Ut11'i'ei~~1bii'Ufl11:5'~'Vl1bb~~~~~~ (Implementation) B~1~LJtlf.I ~~d 

4.4.5.3.1 ~1bii'Um1\J1~~1'U~1'UntJm1l~'U'tJ~'U'UtJ~m1~'1lm'W b~t11iVl-rwmmbri~mbuJ"li1£.1 , , 
(Server) 1~tJtJ\Jfiu~m1 (OS) bb~~~.n1vrn1~~eimri~ei"li1£.1 (Network) ~fl11l~'U'tJ~~'U'U~fl11~'1J.n1w1~ 
:5'~b\91~£.11J H 

4.4.5.3.2 ~1bii'Ufl11~~~~bb~~rl1'Vl'U~rl1 (Configure) Microsoft SQL Server 

hhei~fom1v11~1'U bb 'U'U High Availability \9111Jb Vlfl 1'LI fa~~i.11b~'Umb~~1~-r'Ufl111J b ~'U'lltl'U\11fl fl11J~'U''U~~'U 
'U~fl11~'1J.fl1'W , 

4. 4. 5. 3. 3 ~ 1 b ii'LI fl11~~ri1 fl11 bbf.I fl L 'VI~~ Read/Write 1~ £.I 1.UYJb\Iei1~ b 'Vlll 1~~1J 
(b"!i'U Readable Secondary, Read-Only Routing 'Vl~Bfl11~~ri1 Load Balancer) 

4.4.5.3.4 ~1bii'Ufl11\9111\l~tl'Ufl111J'W~tl1J'lltl~1~'1.J'U (System Health Check) nB'Uvl1fl11 

Vl~~B'U Migrate 1~'1.Jrn1'U 

4.4.5.3.5 ~1bii'Ufl11Vl~~tl'U Migrate 1~'1.J'U~1'Ubb~~Ji1'UoLJBl;j~ (System & Data 

Migration) 

4.4.5. 3. 6 ~1 b ii'LI fl11~111\111 f.I~~ bB £.1~'1Jt1~1~'1.JtJ;j1'U-U't11J~ b~ll, \9111\l~eitJ 1ri1~~~1~ ... " 
\91111~ (Schema) bb~~oLJtllJ~Viijei~ 

" " 
4. 4. 5. 3. 7 ~1 b ii'LI fl11Vl ~ ~tl'Uvl1fl11fl1 £.I (Mi orate) ;i1'UoLJB1J~\11 fl1~'1.J'Ub~1l1 \J ~~ 

:::. ... " 
bfl~B~ bbl.i"li1£.1 SQL Server 1'Vll-11~£.I1l.i b \J~f.l'Ubb \J~~ Lfl1~~~1~;i1'UoLJB1J~ bb~~oLJB1J~.fl1f.I 1 'LI B~1~LJtlf.I 1 ;i1'UoLJB1J~ 

d.I \I \I d.I \I 

4.4.5.3.8 ~1 b ii'Ufl11Vl~~tl'Ufl11b zjtl1J~tl'lltl~1~'1.J'U~1'U (Application) tl'UJi1'UoLJBl;j~ 1 'Vll-1 

bb~~\9111\l~B'Ufl111J'1fll'i't1~'1Jt1~-U'ei1J~ (Data Validation) 
" " 

4.4.5.3.9 ~1bii'Ufl11D1~blJ'Ubb~~tJ-rtJtJ~~ (Fine-tuning) ri1rit1'UYJfl~1~ 1 b~ei1~ 
b 'Vl1J 1 ~~1J tl'U .fl11~~1'U\I ~ ~ 

4.4.5.4 ~~'UoLJtlb~'Ut11'i'ei~~1bii'Ufl11Vl~~tl'Ubb~~\Jfobb~~ (Testing & Tuning) ei~1~L!t1£.1 ~~d 
4.4.5.4.1 ~1bii'Ufl11Vl~~tl'UD1~~Vl5.n1'Wfl11el1'U/b~f.l'U (Read/Write Performance) 

bb~~~1 b ii'Um1Vl~~eitJ111~~1bii'Um1bbf.Jfl1 V1~~\9111l bb'U1Vl1~~eieimb tJtJ 

4.4.5.4.2 ~1bii'Um1tJ-rrnb~~ri1~1~ 1 (Performance Tuning) 1 ~\911~\9111Jfl111ll'i'B~fl11 

'1J tl~ fl 11J~'U''U ~'U 'U'U~ fl11~'1J .fl 1 'W , , 
I I I.I I.I 

4.4.6 ~~'UoLJtlb~'Ueil'i'ei~:5'~'Vl1~b~f.11'1J1fllfl11~1bii'Ufl11~~~~1~'1.J'U MySQL Server ei~1~L!t1£.1 ~~ii 
" " ·~ 
4.4.6.1 ~~'UoLJtlb~'Ut1l'i'm~1bii'Um11bri11~i1°bb~~eieimbtJ'U (Analysis & Design) ei~1~L!t1£.1 ~~d 

4.4.6.1.1 ~1bii'Ufl111bri11~i1ri111ll'i't1~fl11 (Requirements) ~~~1'U\J~1J1ru0 oU~1'U, 
\J~1J1u.!61fl111J (Transaction), SLNHA bbG'l~1Dbb'U'Ufl11 Read/Write , " 

4.4.6.1.2 ~1bii'Ufl11Pifl'tl-1 Lfl1~~~1~;i1'UoLJB1J~b~1J (Schema), \J~1J1ru-U't11J~ , 111Jii~ ... " " 
Stored Procedures I Functions (i;1'1ij) 

4.4.6.1.3 ~~'UoLJtlb~'Ut11'i't1~~1bii'Ufl11BBflbb'U'ULfl1~~~1~ MySQL/MariaDB HA 
' v .::ii Q.I lJ I tJ' Q.I .::ii 

Vlb'V11J1~~1Jfl'U~.fl1'Wbb1~~tl1J tlf.11~'\Jtlf.J ~~'U 

'U1'1"11'J'Ui1fVltl ~'1~'UV\1 Qr:- · ··~"'\~· · ··1~~ 'U1EJ-r~rVltl f'1~'1.:Jf1'1 ... ·· .. ··.·. ·.·.·.~.·. · .. · .. ····_r_ k--:·.·. ·.·. ·.~. -. ·.·. ·. ·. ·.·.·. ·. ·.·. ·.·. · .• ·· •• ·•••• 
u1EJuuV1iEJ ~:1.Ji!eJEJ .. . '6.~~ · · · ·· ·· · ·~~·· · ·c · · u1EJ"1:1J.rivi mEJ1 ~.'::':'::. . 
'U1EJf'1iVl ih.:i~~ ................ ..... ... .......... a ....... . 

' 
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4.4.6.1.3.1 MySQL Replication (Master-Slave) I Primary-Replica 

4.4.6.1.3.2 MySQL lnnoDB Cluster I MySQL Group Replication 

4.4.6.1.3.3 MariaDB Galera Cluster 

4.4.6.1.4 ~1Lth.!fl11€1€Jnm.J'\.J 1~t1l'l1i!.:iii.:im1m:::-:u1t1.:i1'U (Load Balancing) '11V11''U 

Query 'l.h:::L.1w1 Read (Read Scale-Out) LL~:::m1 Failover L~€11mlJLn~ Downtime L~mn~L'VllJloU~oif€J.:i 
4.4.6.1.5 ~1Lii'Um1~-:u11w11:::'\.J'\.J Load Balancer 'VI~€! Proxy ~-:u:::1i (ti'1i1) L"li'U 

HAProxy, ProxySQL, 'VI~€! MariaDB MaxScale) V11n~mm1~~LzjmJ~€J (Single Endpoint) '11V11''Ufl11~~fl11 
Read/Write LLEJntl'U 

4.4.6.1.6 ~1Lii'Ufl11~~vl1L€Jm'111?!'11Ul'ltln111J (Architecture Diagram) LL~:::~i1€J 

1 ~?f €J~fl~€J.:J tl'U'Vl1'Yi tJ1 n1 Lfl~€J.:J LLlJ~1 tl~ n11J?ftJ'U?f'U'U'\.J~fl11?f"Uil1Yi ~~ Ll'l~tl:l.J 1 ~ 
' ' 

4.4.6.1.7 ~~'Uoifm?f'Um1fl1~€J.:i~1Lii'Um1~~'Vl1LL~:::~~~.:i (Implementation) €1~1.:i-U'€lt1 ~.:id 
4.4. 6 .1. 7 .1 tb:::?f 1'U.:J1'U tl'\.J n11J ?ftJ'U?f 'U'U'\.J ~fl11?f"Ufl1Yi L ~ €1 1 i'Vl1'Yi tl1 m 

' ' 
Lfl~€J.:JLLli~1t1 (Server), 1:::'\.J'\.J'LJfl'lJ1ifl11 (OS), Lfl~€1~1EJ (Network) ~m:1.J?ftJ'U?f'U'U'\.J~n11?f"Uil1Yi i1 

~ , ' ., ' ' 

4 .4.6.1.7.2 ~~~.:! MySQL/MariaDB i'U 'VI~€! L'rn{off'UViL'Vl1J1:::?!1J 

(Community/Enterprise) Yi~€11J Configure 1~1€l.:J1''Um1vi'1.:11'ULL'\.J'\.J Cluster 'VI~€! Replication 1'111Jvtl~€1€JnLL'\.J'\.J 
4.4.6.1.7.3 ~.:irh High Availability 1'111J~i.ILL'\.J'\.J~L~€Jn1i €1~1.:i-Ll'€lt1 ~.:id 

4.4.6 .1.7.3.1 n1'Vl'U~ Master Node LL~::: Replica Nodes 

('V1~€J Primary Node LL~::: Secondary Nodes) 

4.4.6.1. 7 .3.2 n1V1'U~ Synchronous I Asynchronous 

Replication (~'Utl'\.JL'VlflL'WfaV) 
4.4.6.1.7.3.3 ~.:ir11 Galera Cluster (t.111-&' MariaDB Galera) 

'VI~€! MySQL Group Replication L~m€l.:ifo Multi-Primary (ti'1~1Lll'U) 
' ., ., 

4.4.6.1. 7.4 ~~'Uoif m?f'U€1~€J.:J~1Lii'Um1~~~.:1LL~:::~.:ir111:::'\.J'\.J Load Balancer 
" 'VI~€! Proxy L~mLEJn Query 1:::V111.:i Read LL~::: Write 1~Lll'Ual'l1'Wmi 

' l.lodl tJ I.I 0 .c:ri. • 

4.4.6.1. 7 .5 ~ EJ'U"U€JL?f'U€Jl'l €1.:J ~1 L 'U'U'Vl~?f€J'\.Jfl11 Migrate 1:::'\.J'\.J.:J1'ULL~::: 

!1'UoU€J~~ (System & Data Migration) €1~1.:i-U'€lt1 ~.:id 
4.4.6.1. 7.5.1 ~1Lii'Um1'1111-:u'51'Uoif €1:1.Jm~:1.J (Schema, 1'1111.:J , 

"' " 
~.:in-ti'U, Stored Procedure) L~€Jtl1:::Li'.J'U.ff'Ul'l€J'Un11tl1EJ (Migrate) 

4.4 . 6 .1. 7 .5 .2 ~1 L ii'U n11ti1 t1-ii' €1~~ (Backu pf Restore , 

Export/Im port 'Vl~mfl~€J.:ii1€J~'U) '11 m:::'\.J'\.JL~:l.J~ MySQL/Ma ria DB 1 'Vfli 1vrn1ll L ti~ EJ'ULL tl~.:i tm.:i ?1~1.:i 
ti t,.I Cito c:Jq I 

'51'U "U €1:1.J ~LL~ :::"U €1:1.J ~ L~:l.J 'Vl:l.J €1 tJ 
cl.I \I '\J \J 

4.4.6 .1. 7 .5. 3 ~1 L ii'Un11'V1Vl?f €J'U n11L ~€1:1.J~ €J"U€J.:J1:::'\.J'\.J.:J1'U 

(Application) n'\.J'51'UoU€11J~ MySQUMariaDB ~~V1~.:J1'Vll.J , 1'111'1?!8'\.Jfl111Jt'ln~eWl.le.J.:Joife.J1J~ (Data Validation) 
" \I \I \I 

4 .4 .6 . 1.7.5.4 ~1Lii'Un11tl1''U~.:ir11V1~.:in11 Migrate 

(Post-Migration Tuning) L~€11~LoU1tl'\.J Workload '1~.:J"U€J.:JW'\.J'\.J 
4.4.6.1.7.6 ~~'Uoifm?f'U€1~€J.:J~1Lii'Um1'V1Vl?f€J'\.JLL~:::tl-rrnL~.:J (Testing & Tuning) 

tJWUtJVliv u1Jti'CJv 

~ ~lat1 
,.\t~f~ ···· Jl· · · ·~·· · · · · · 
..... .... ............... \~:\ ............. . 

tJ1v-S'~-S'lilt1 1'1~'1·:in"'1 

'lJ1V'11Jfl'V'l "'11V1 : ::::::~~:~~:::::::: : , 
... .. .. g!;1s .......... 9.!?.1..§l.~. 
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4.4.6.1. 7.6.1 ~1 L iJ'Un1'~'Vl(;l'18'1.Jtl1~~'Vl6.ll1'V'l (Performance) 

~-:i~1'U Read/Write L~8~'UEJ'U11LLVnL'V1'1(;ll'l11J~~8-:Jn11 (i;i'1i'.im188nLL'U'U Read Scale-Out) 

4.4.6.1.7.6.1 ~1Lil'Um1vY-:il"i1 (Tuning) ~1'Uvl1-:J 1 L"li'U 

MySQUMariaDB Configuration (my.cnf), Index, Query Optimization, Buffer Pool, Connection Limits "1'1"1 

4.4. 7 :5'i;iV11 LL'1~ L "ll11 i~"ll~'Vl~'1l8'\l.J~ LL -;i{'11 L ~"iJ1tl'11V1-r'Ul'l1'Jlil'18'1.Jtl1~~'Vl5.ll1'V'l"lJ8-:J~1'UoLJ81J'1 li;i vii v ~ v 

l'lru~n~ru~~-:ivl81 tJ-d , 

Database Instances hi1ih!8vn11 1 Instance 

4.4. 7.2 '111J11twhm1m'Jlil'18'1.Jtl1~~'Vl6.ll1'V'l"IJ8-:J Database ~18-:J-r'U1~~-:iLL'U'U Physical 

Database (On-premise), Virtualization Database LL'1~ Cloud-based Database L"li'U Microsoft Azure 

LL'1~ Amazon RDS 

4.4.7.3 '111J11tlvl1n11 Monitor Database LL'1~1°i1~'U 1 "ll8-:J1~'\.J'U 1~LLrl SQL Statement, 

Wait Types, Server Resources, Storage I/Os, Virtualization layer LL'1~ User LU'U~'U li;iv11111tl5-:im1 

Detect Anomaly Activity vi1-:i 1 "ll8-:J Database 1~ 

4.4.7.4 G111111mL'1i;i-:i Tuning Advices li;ivm1 Correlate -U'm.J'1 Inefficient Queries, Table 

Structure, Indexes Recommendations LL'1~ Execution plans 1~ 1111Ci-:ii11~'\.J'U Query Advisor L~8"ll1vtl-r'U 
'Vl~mLm"lJUqj'Vl1 SQL 1~ 

4.4.7.5 '111J11tlvl1-:J1'ULL'U'U Multi-vendor fav18-:i-r'U Database Microsoft SQL Server 

1~LU'U8~1-:i-U'8v 

4.4.7.6 1~'\.J'U'111J11tl&ii;ivY-:i1~~-:i'U'U Windows Server LL'1~ Linux Server 1~ 
4.4. 7. 7 '11m1mL'1(;1-:J'Vl~8&ii;il'111J 1/0 Activity 1~1~~'\.J Database files LL'1~18-:J-r'Um1LL'1(;1-:J 

11V'1~L~vi;i Blocking mw~Lfl(;l81n111'18"1J'J(;l (Bottlenecks) 

4.4.7.8 1~'\.J'U'111J11tl18-:J-r'U Microsoft SQL Server, Oracle 'Vl~8 MySQL '11V1-r'Um1vi'1 

Repository Database "IJ8-:J~'JL8-:J 

4. 4. 7. 9 '111111t1vi'1n1111'\.J 111J LL'1 ~ L~ V'UL ~ v-:i-U 8lj '1vi1-:i ~ L -d'U Context, Wait type , 

System/Storage Health LL'1~ SQL Statement L~8"ll1v1Ll'l11~\.1'V11'11LV1Vj"ll8-:JUqJV111~8~1-:i~1v 
4.4.7.10 18-:J-r'Um1fi''UV11 (Search) SQL statements ~8VL'U1~U'U1~ 

v 

4.4.7.11 18-:i-r'Um1 Monitor MSSQL Availability Group (AG) status li;iv11111tl5-:i Replica 

LL'1~ Database Health 

4.4.7.12 18-:J-r'Um1 correlate MSSQL Availability Group (AG) LL'1~ Performance 'U'U 

Event "ll8-:J AG failover 

4.4.7.13 i'.i~'Vl6m11.U-:i1'UhJ-U'8vn11 1 tJ 
4.4. 7 .14 cr~'UoLJaLG1'U8"il~~ 8-:J 1~-r'U n11LLvi-:ivY-:i"il1 n'U~,;'Vlcr ~~l'l 'Vl~8'\.J~,;'Vl'11"1J1"1J8-:Jcr ~~ l'l~ L U'U v v v 

~'JLL 'Vl'U~1V1t11v 1 'Utl1~L'VlP11 'VIV li;ivtin~8-:i '11V1fo Ll'l1-:im1-d li;imL 'U'UL8n'111L~8tl1~n8'1.Jm1'W1il11ru1 v 

'U1EJ°LJ'UVloUEJ ~lJ1JCJEJ 

'U1EJl'l"j{)'J l.b.:i~~ 

~ f«Ttfro? 
· ··~f£j"" " "ti)i~ · · · · · 
...... ...... ..... .. ...... , ................. . 
.... ~~- ··· · ··~~?. .. ~.~ - -

u1EJ-r3i-r{)'Jtl 1'1~;,i.:in~ 

'U1EJ~lJ[lfi ~1EJ1 :::: : ::~~~~:: : : : : : :: 
' 
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4.4.8 ~~'UsLJm'1'Uti~ ti-:i~V1V11bb'1~~Vl~'l'llVI1 tl1bbmJ.J1~'U'Utl nu~ m1'11V1-r'U bf1~t1-:if1t1J.J-W1 b~rn{ bb~-d1t1 v , "6.J 

(Server) '11V1-r'U1v-:i-r'Um.ht1tl1~J.J1'1~'1fl'11'l (CPU) 1~ti'tit1n11 16 bbfl'U'Vl~fl (16 core) ~:W~'ll~'Vl~'1flvltl'l v 

1'11lJfl!j'VllJ1tl liJ1'U'J'U 1~tJtltlfl'J°1 3 ~VI 

4.4. 9 ~~'Uim'1'Uti~ti-:i~1b il'U m1'1tl''U'1'U'U 1 'Umru~n~J.J b 'Vlfl L 'U fa~'111'1'U b 'VlPl '11tl'n-:iTub'1'll1'Um1mJ.J 
\I , , , 

mJ.J'1'1'U'1'U'U'U~fl11'1"llfl1'V'l :U fl11b zjt1J.J~tin'U1~ut1-:i1'U 5'U""' ~ b~ t11-Uti-:i nu61!ti'rl~ bb 1{ l'l1J.Ju ru~11 t1fl11b 'li1~'ll~'Vl ~ 
" , I u 

1'U~'U'Jfl 1 

4.4.1 o ~~'Uim'1'Uti~ti-:i~VI 1 ~:Um1~ntiu1J.J~1-Utim1~V1~-:i bb'1~ 1 i-:i1m i1'ti-:i~'U'lJti-:i 1 thbbmJ.J'U~'Vl11 
v 

~Vlfl11~1'UsLJm~'1bb'1~Ltl1bbmJ.J Web Server 'Vl~tlb'Vlf11'UfaV1'Vl~'l 'Vl1'lfltiJ.J-W1bl'ltifL~ti'tit1n11 1 'Vl~fl~m bb'1~ 

1~i!tit1 n11 3 1'U '11V1-rrn~1V1i!1~ n~J.J L 'Vlfl L'U L'1~ '111'1'UL 'VIP! '11'1 n-:i1'UL'1'll1'W m1mJ.J mJ.J'1tl''U'1'U'U'U~fl11'1'lli11'V'l , , , , 
'11'U1'U 1~i!ti t1 n11 15 fl'U n1t11 'UmJ.J'1'1u'1'U'U'U~m1'1"1Jm'V'l 1vit1rn-H'L 'li1~ti-:i~V1'1·lm11-:i b -d't1V11m1~nti'U1J.J 1 ~ , , \I ' 

n~J.Jb'Vlf1 L 'U1'1~'111'1'Ub'VlP! '11'1rn1'Ub'1'll1'Ufl11mJ.J mJ.J'1'1'U'1'U'U'U~fl17'1'lJfl1'V'l TI'11".if:l.J1 .mt11 'U 15 1'U tl''Uc1Vl'11fl "I , , , 

1'U'1'l'U1lJ 1 'U~tyty1 

4.4.11 ~~'UsLJm'1'Uti~ ti-:itlntJ1i1>11J.J'U 1t1u1t1f111J.J~'Utl'1t1V1.ti' t1'111'1'U b 'VlPl'll EJ-:i mJ.J'1tl''U'1'U'U'U~m1'1'llm'V'l 
\J 'd.J , • 

4. 4.12 ~~'Uim'1'Uti~ ti-:i-r n~1 m1J.J~'U'llti-:i-U tiJ.J'1bb'1~tlf1u~1'11J.J'V'l1~11'1lu ruru1i fi'J.Jf11m-U tiJ.J '1~1'U'U f1 f1'1 
\I \I 'd.J '"'ti , \I , 

tl~1'l bfl~'lfl-rVI 1 'U f\1)~1 b il'U'l1'U'lltl'l fl)J.J'1tl''U'1'U'U'U~fl11'1'llfl1'V'l , , 

6. 'Vl~mnN'flL'Ufl1)V4'1THu1fl'lilb~vnim~nrn 

1 'Um1Vi'111ru1~'1fl11~'UsLJm'11.Jtif1~-:id mJ.J'1tl''U'1'U'U'U~fl11~'llfl1'V'l '1~'W'111ru11'1!il~'U 1vi t11 otl'VI~ mnru"1 , , 
)1ft1 

7. 1.:JL~'U.:J'U'lh::~1N/1.:J L~'Uvtl~i''U1ij'fila)) 
1-:J b~ 'U ·rntl1~lJ '"I ru~1~ -r'U~ VI i;1)) '11'U'J'Ub~ 'U ~,:) i'U 3' 600' 000. 00 'U '1Yl ('11lJ ~1'U VI flbb'1'U'U1'Vl '11'U) 

8 . .:J1fil.:J1'Ubb~::fl1)'11tib~'U 

mJ.J'1'1'U'1'U'U'U~fl1)'1'lli11'V'l '1~~1 t1fi1b'li1;,:i1~11J.Jn1{;J.J'1fi1 b ~J.J mt;m m5'U Lb'1~fi11 i~1 t1~-:itl1-:i 
, ' v 

1 ~ bbn0 ~ b 'li1 djti0~b·1h1~~-:iJ.Jau~-:i'llm 1~f11un1'Ul'l1J.J~qiqi1 bb'1~f1'1J~m1J.Jm)m1'1-ru~~''11111~vhnT~m1'1-r'U 
b~t1u~amblK1 ;-:im~b·1h1~~1bil'Um1 ~-:i~a1tltl' 

v 

8.1 'Vl~fl~1'U~'UEJ'U~'Vl~fl1'~1 otl61!B'rl~bb1{!'11l.J11tlfl1'i~ b'li1~'ll~'Vl~ .... 
8.2 11tl-:J1'U~'1fl111bf1'i1~~bb'1~BBflbb'U'U'1mDl'ltlfl'i'il.J Microsoft SOL Server 1~1a-:i-rt1 High 

Availability 

8.3 'i1tl-:J1'U~'1fl1'i~V1~-:Jbb'1~'VlV1'1B'Ufl1'i Migrate 'i~'Urn1'Ubb'1~~1'UsLJB~'1 (System & Data Migration) 

B~1-:JUBtl 1 ~1'UsLJBJ.J'1~1'Vl-r'Ufl1'i'VlVl'1B'U .... v 
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9. el"1'i1fl1tl~\J 

9 .1 mw~m ~ b 'li1 hJ?11l.JTrn~1bii'Ufl1';j1 ~bb~1 bG'l~~ml.Jt1ruru1 m ~b-1i1~:::~a.:i'll1"a:::ri1u-ru b ll'U11CJ1'U1 'U 
\I "" \I 

rYm1.ram1::: 0.20 61Ja.:i111"11~1 tJ·rnn·rn~~.:ihJ1~?i.:il.la\J 'U'rnb~1''Umun1V1'U~~1l.lt1ruru1 ~'Ufi.:i1'U~m ~b'li1 
u u v 

~1 b ii'LI flT;j?i\ll.leJ\J\l1'\J 1 ~ bbnml.lG'IU\JG'l'U'U\J~fl1';iG'l61Jfl1'V'l Clfl~ a.:i fil';j\Jtl1'\J ~1l.l'1ruru1 
, , \I "" 

9 .2 'Vl1nm ~\'li1 hJ~1bii'Um';iml.lb~a'U161J~n1V1'\J~-rra 1~-rraV1~.:i erb-U1ii~'V1Buam~ nt1ruru1 nuert ~ b 'li1 
\I \I "'" \I 

V1~a~b'li1ii~'V1B1~u~,;''Vl~'U1 boLJ1l.l1~1bii'Um';i1~bll'U1 tl~1l.lt1qiqi1 bb'1:::0 ~b-d1~:::~mb ll'U~'llTrn b~'Uri1 b~CJV11 CJ~ ., ., 
bfi~'fi'U~\l'Vll.J~ 

10. tl1'Vl\l~'i::V::b 1~1~\Jtl"a::tl\lfl11i.J1i1~~\Jfl'W~v.:J 

10.1 1 'LimWm1~G'IB\J'V'l\Jl°l11l.J~~'V'l'11~61Je:W1!8Yl~ bbT~ ~B\l~1bii'Ufl1';ibbm '1l1~()fl~B\lfl1CJ1 'U 1 l'Uvl1 v 

n11 bb'1:::V11niin1';itlfo61m'V.J~ bb 1fl ~~'UG'll1CJ 1'LI-1i1.:ib1i;i1~.:in~11 ml.l?IU\JG'l'U'U\J~m1?161lm'V'l~a.:i 1~-ru~'Vlfifl1';j 1 off 
' ' 

\l1'\J61lff~~ bb 1{~u-ru 1 ~~'UG'll1CJB~1\ll°l';itl\J1°1'1l.J'Vl ni4.:i n-ii''U fl1';j 1 otl\l1'\J L~CJfl1';ibbm 61Jtl-ruu1.:i~ B\l hJii~i;i m:::'Vl\J~ B 
' ' ' 

fl11vl1\l1'\J61J8\l';i:::\J\J~\l'Vll.J~~ b~ CJ1oLJB\l bb'1::: 1lJ fi~ fi11 otl~1 CJ b ~l.J 
10.2 er~'UoLJBbG'l'UB ~B'liifl1';i1~\J~fl1';ifi'lG'IC11'U~~~~\l (On-Site Service) 'V'l.rtil.l1~\J~fl1';i~'1B~ 

v 

24 -B'1Ll.l\l L~CJ1lJb1''Ul'U'Vl~~';i1'1Jfl1';i bb'1:::iin11~a\JG'l'UB\l (Response Time) fl1CJ1'U';i:::CJ:::b1'11 1 -B'1Ll.l\l 

'Vl~\l~1fl 1~fo bb 4-:i b VI~ ~'1 el~';i::: CJ::: b 1'11 m1fot)';i:::n'U 
' 

10.3 ml.lG'IU\JG'l'U'U\J~fl1';iG'l61Jfl1'V'l ~:::~ti.:iii~'V1B1~fom';itl-ruu';i\l~~~Ji'ruefi (Uporade) 1~bll'U Version , • , :'.:> 

'Vl~a Release 1'VllJ ml.l~-ra.:i61Jti 1~CJer~'LiimG'l'UB ~ti.:iv11m';ibbm61Jtlfotl';i.:i~~~Ji'ru'fl1m~CJ~:::~ti.:i1lJii~i;im:::'Vlu 
v ' 

~Bfl1';ivl1\l1'\J61JB\l';i:::\J\J~\l'Vll.l~~ b~CJ1oLJ8\lbb'1::: 1lJfi~ri11 off~1m ~l.l 

0 ., 

~1~\J 

1 

2 

~\11fl 1. 

b 'ri1 L .U611awvl bb 1i~'Yl~'Vl~~n~a.:i'911i.Jn~'Vli.J1ll ri1'Vl~\J\J~fl1'i~~m'i'Yi'a2;1~~..h1.1 Data Gateway 

n"ai.J~'U'\J~~1.1\J~n1"aq'Yl~1iw 

'i1llfl1'i611vW~bb 1i 'Vli.J1llb'VI(;) 

~~~61J~'V1B61lti'V.J~bb1{ 1lJ~1n-J1nti{-B''U Microsoft SQL Server 

2022 Enterprise Edition (Core-based Licensing) 

b 'li11 off~61l~'V1B61lti'V.J~ bb 1{'11 b ~~';itlri1V1-ru~';i1~G'lti\Jtl1:::~'V16n1Y161lti.:i 
v ., 

~1'\J61JBl,j'1 

~ .. -f~r'LW, 
Jlif.V ~WI. ~~~!!:: :!~'"" 

......... ~\~ ........ ~ .. ~.~. ?. .. •••••.. ~~· ·· ·· 


