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L~8~ n1'l"ll8~'Un1'la~ba~3JdJ1~'ln1'lUm~~'U~~a1'Vlm'l:J.J (Smart and Sustainable Industry) 
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Vl1:J.JtI'l~n1fl fI ru::n 'a'l3Jn1'aa ~La~3Jn1'a ~.:! 'VI'W vi (9) <t'/kl<tl::><t'
• 

bYJ81~n1'aa.:J ba~:J.J n1'l~-:JVJ'WVl1:J.J:J.J1 ~".l n1'ltl~'UtI'-:JtI':i~a'VI1j.n1 'V'l\9l1'Wn1':itl~'U btI~ t'J'W bf)~8.:J~m bb~~ 

".l~'U'Uel\9lL'W:u&h;h'Vl~'ULf)':i-:Jn1'lili~1bil'Wn1".lmhb~1 Vl1:wt1'J':::n1p!f)ru~m'J':J.Jn1':ia-:JLa~:J.Jn1".l1;l-:J'VI'W iii t9l~c.tb<t 1;l.:J1'WiIi. . ~ 

" 
cj G'W11f):J.J l£:lc.tb<t b~8-:J :J.J1\9l':in1".lt'Jm:::I9l'U8\9la1'Vln".l".l:J.J (Smart and Sustainable Industry) i1f111:J.J-6i91Llil'W<U'W, . 

<V ''''' 
(9). n1'a"ll8'l'Un1".la.:!La".l:J.J 

t9l.t9l i "1l8-r'Ua'VIt5 bb1;l:::tI':i:::Lt'J"llUlil:::1'18.:J~ 'Wt11"1leJ1''Un1''.la .:Jba~3J~13Jbb'U'U "t11"1leJ-r'Un1".la.:Jba~3J 

n1':i1;l.:J'VI'W .y\'11t1" (F PA PP 01) '\II~eJ "t11"1leJ1''Un1''.la.:Jba~3Jn1':i1;l-:J'VI'W 'U~n1".l" (F PA PP 03) 'V'l~83Jn'U "bb'U'UtI':i:::neJ'U 

t9l.l£:l ri"1l8-r'Ua'VIfibb1;l~tI".l:::LU"llUlil~~eJ.:J~ 'Wfl1"1leJ1''Un1'~a'.:J ba~3JrimJ'l11b.ff1bf)~ eJ.:J~mlil1n 

r;l'1.:JtI'J':::b'VIP!'\II~eJ(eJ1'WtI".l~b'VIfl bb1;l:::ri eJ'W(eJ'\II~eJL"ll' 1 b'VI f)L'Wl1;lE ~~'V11;llil1n{;)1.:JtI".l:::b'VIP!'\II~ eJ1'WtI".l::: b'VIP! vf.:J-O 

1~~lil1".lru1"il1n1'Uvi'l11bi1'\11~eJ1'Wm\9l3J1~-:Ja'W'VI1''V'lt li91Ubf)~eJ.:J~mvi"il~tl1'ubtl~t'J'WJ'U~eJ-:JbtJ'Wbf)~eJ.:J~m1'\11~ 

byhJ'U ~-:J".l13J~.:Jn~ruvi fh~-:Je.J~r;l'\ll~eJ"1l'U1i91n"il n1".l1~btI~CI'Wbbtl1;l.:J bb1;l~mruilirl1~.:Je.J~r;l'Vl~eJ"1l'W1i91nlilf11':ibvi3J:ff'U 

lil1nfl1".ltl1'utI~-:JtI':i:::a'VI1j.n1Vol 

t9l.hll n1".ltli'tlbtI~CI'Ubf)~eJ.:Jin".lb.wmYi3JtI':i:::a'VIt5 f11'V'l lil~l'1eJ-:J bvi3Je.J~e.J~ \9l'Vl~eJtI'J'~a'VIt5 f1TW 

fl1'J'loU'VIi''V'lCJ1ml'Wn1'J'e.J~\9l'\ll~eJ'U~n1".l1~~off'U '\II~eJi1n1".l'l11bf)~eJ'lifl'J''J':::'U'UeJr;ll'WiJ~ 'J'13J~.:Jvi'WCI'UI9i3J1tibvieJ. . 
Um~l9ltlf11'J'e.J~ r;l'\ll~eJ'U~n1'J' li91u tr"1leJ i''Ua 'VITI bb1;l :::tI'J':::lC1"llu"il:::~eJ.:J'l1~ILaueJ bbe.JUn1'J'~1bUU n1'J' ~.:J~miJ f11'J' 

'\I 

'l1~lbaumbe.JUn1'J'tli''UtI'J'~bf)~eJ-:Jim '\II~eJn1".l'l11bf)~eJ-:Jim'J'~'UueJ~luiJ~3J1t.utulf)".l-:Jn1'J' ~~d G'11'\11i''Un1'J'• , 

tli''U b tI~Clubf)~eJ,:jifl'J'~i.-Iibf)~n:j~m'J'~'U'Uer~1umi .~eJ~i1n1'J''l11ba'WeJ.ffm;;l1;l rieJ'Ubb1;l:::'\II~,:jn1'J'tli'tltl1,:ji:Wbflu1 tI 

\9l13J#i'1:a1i91vi rl1'\11'Wl9l bb1;l~a13J1 'J't'I r;l'J'1 "ilaeJ'U1~eJ~1-:Jotll9l blilU (".l1C11;l::: b~Cli9I bbUtlVl1C1fl111bL"il.:J) 

t9l.~ m&vf~"1leJi''Ua'VIt5 bL1;l~tI'l~lC1"llutI'J':::a.:J~"il~btI~ CI'Wbbtl1;l-:J'VI~eJbUn"1lbbe.JUn1".l~1 b1JUn1'J' 
~ 

1Ua1".l:::G'11~qJvi1vr1'tlf)113Jb~'W"lleJ'Ubb~1 "il:::vleJ':!~ 'U"1leJbbm"1l1f)'J'~n1'J'f11 Clt'W hll V tr'U~~LL{;)1UvieJeJ flUr;l".la~ ba~3J 
bvieJ1~~"il1'J'ru1t~f)113JL~U"lleJ'UrieJ'W'l11L.ff~1 bf)~eJ~im"il1fl~1-:JtI'J'~b'VIf1'\11~eJ6ffeJt UtI'J'~b'VIP! Lbm:rieJU1~1'tleJ'4QJ1\9l 

Ltll9l~1bU'Un1'J' 

http:flUr;l".la
http:Wn1'J'e.J~\9l'\ll~eJ'U~n1".l1
http:ba~3JrimJ'l11b.ff
http:Wt11"1leJ1''Un1''.la
http:n1'ltl~'UtI'-:JtI':i~a'VI1j.n1
http:n1'l~-:JVJ'WVl1:J.J:J.J1
http:lru:J.J1


(9).~ ~"lJ'e)-r'U~'VIBbbl;l~'lJ':i:::lCJ"II'l1lil~~'e).:J~1dh!fl1'~1~bblK';ml~lil.fl1CJlw GTl :n 'l1'U~.:Jbb~1'Wv1'e)'e)fl" , 

tJ~)6'i.:JU:l~1J bbl;l:::~'e).:J LL-.if.:J"/J'e) LU\911911Lij'Wfl1)~11J 1,1,'U'Uv1611'l1fl.:J1'W rhVl'W\91 

~.(9) flrut;11JtJ~"lJ'e)~~fi'i''Ufl1)cl'm1'i1J 

~.(9).(9) n lilfl1).yT "/J'e)f'Ufl1)a\n'i?l~1J lil:::iYl'e).:J biJ 'WltJ~11J'lh:::fl1PlfHlt:::fl))1Jfl1)a'.:J b'i?l~1J 

fl1)l;l~'VI'W v1 (9)~ttlJ~ l;l.:J1'Wv1 ~ 5'W,;)1f11J ~ttlJ~ l~CJ~'e).:JbtJ'W'lb:::L.fl'VInlilfl1)v1, 

fl1)6'i.:JLa~1J~11J1J1~)fl1)d CJm1'W'j.h~IJl'VInlilfl1)~11JU)~fl1Plcl1'l1fl.:J1'Wflru:::m)1Jfl1) 

6'i.:Jb'i?l~1Jfl1)l;l.:J'VI'W. v1 u.~hlttlJm1 l;l.:J1'Wv1 ~~ i1'W1fl1J ~ttlJcnI L~'e).:J 'lJ':i:::L.fl'VInlilfl1). 

~i.~~'VIBLLl;l:::U):::bCJ"II'l1~11JU):::fl1Plflru:::m)1Jfl1)6'i.:J ba~1Jfl1)l;l.:J'VI'W v1 (9)(9)hlttlJ~,. , 

(9)cVlDttlJ~, (9)mlhlttlJ~, ~~ttlJcnI, ~ttlJm1 LLl;l::: ~ttlJm1 LLl;l:::utJ'ULLm"lJL~1Jb~1J 

...r.:Jd mniLu'Wlf1).:Jfl1)v11vl-r'Ufl1)6'i.:JLa~1Jfl1)l;l.:J'VI'WmiL~1J a11J1)t;l"/J'e)-r'U , " 
fl1)6'i.:J ba~1J.fl1CJ1~1J1~)fl1)mvl uj'e)~'VIBLbl;l:::U):::bCJ"II'l1fl1)CJ flL1'WLL!;l:::l;l \91Vl ~ 'e)'Wm-M 

b~'W1vl'11 ~ 'U•flfI!;li'Wa•\9ll;l.:JLLi';) Vl~ 'elLiJ 'Wbfl).:Jfl1).yT1~lvlf 'U~ 'VI 5 Lbl;l:::U):::bCJ"II'l1 

LU\911911 1,ij'Wfl1)~11Jbfl).:Jfl1) L ~LL~,;)La~lil rI'e)'W~'W"lJ'e)-r'Ufl1)6'i.:JLa~1J~11J1J1~)fl1)d 

h(9).~ vr"lJ'e)f'U~'VI5LLl;l :::U):::bCJ"II'l1lil:::iYl~.:J11J'1vl-r'U~'VI5 LL!;l:::U):::bCJ"II'l1vl1'W.fl1;;J1~'e)'W 

1'Wfl1)~1Lij'Wfl1)b~f:nn'Ufl1)U-r'ULU~CJ'WLfI~m~mLLl;l:::):::'U'Uel~b'WiT~ L'W'V11'Wm 

~.lm "lJ'e)'U"li1CJfl1'~1~fl1)cl~Lt;1~1J 

fl1)U-r'UbU~l:J'Wbfl~m~mbbl;l:::):::'U'Uel~b'WiJ~ 1, ~ 'ell~1JU):::~'VIB .fl1Ylfl1)~~~Vl~'e)'U~fl1) 

bL~'1~),"J1Jfl1)U-r'ULU~I:J'W'e):::1Vlfi/1a~i'WLU~'e).:J L;j'e){jlil1flfl1)L~~1Ja.fl1Yl"/J~.:JLfI~m~m 'i?l11J1)mLU.:J"/J'e)'U'1l1CJfl1) 

~~ILij'Wfl1)'e)'e)mtJ'W l£l mru ~.:Jd 

'~.l!l.(9) fl~rufl1~u-rmu~EI'WLfI~~~ifl~ifl:1.il"libfl~fl~im~:::'U'Uer~l'Wli~b;1'e)ui''UUi~ 

tI~fl'VIB.n1'V'l 

(9») fl1)i.hL'VIflb'Wbl;lmvujiIbJhjLfI~'e).:J~m~:::'U'Uel~b'WiT~ ),;)1Jfi.:Jfl1)'il1L'VIflb'Wbl;l~~~V1!;l 

. 1J1till'Wfl1)~~~Vl~'e)'U~fl1) L~ 'e)u-r'UU':i,.:JU):::~'VIB.fl1'W LLl;l:::CJm:::~'Um:::'U,;)'Wfl1) 

'ih:n'W Vl~'e)fl1)'U~Vl1)~\91.:J1'W L"li'W fl1)~\91~{j'e)umcl~)dlil1\91.u'e)1Jl;l'V'J-:r'e)1J):::'U'Ufl1), " 
~~Ln'U.u'e)~!;ll'W~u.LL'U'U~~V1!;l fl1)~\91~{j):::'U'Ufl1)1 LfI)1:::",-rr'e)~!;lLiIJ'e)liu):::1I:J"II'W1'W 

fl1)fI1'Ufl1JVl~'e)'U~Vl1)~\9lfl1)fl1)N~~Vl~'e)'U~fl1) LL!;l:::fl1)'il1 Internet of Things• 
1J1L~'Wfl1~fld'Ufl1JVl~'e)'U~Vl1~~\91fl1~LtJ'W~'W, 

http:Ln'U.u'e)~!;ll'W~u.LL
http:lilfl1).yT


~) n1'~1i'bf1l~eJ"~m~'UhnJ"IJeJ"b'Vlf1lL'ULGtEJ n1';jN~ Vl~m~tru~b~hj/1,'I1tJn1'~N~ Vlb~~ 

NGt m':i(9i1bil'Um':i"il~~mbtl'UltJm~Vl1;S1\91~ rhVi'U\91 

GIl) ui''U b U~tJ'Ubf1l~eJ"lijn':i b~eJui''UU':i.:Jf1lru.fl1'l"l"IJeJ" N~Vl.nru"vt N~VleJ tJ' b~~"il~VleJ" 
, , 'U 

bt1'U1 U 191111 Vl1;S1\91vt n1Vi'U\91 bbGt ~1,'111l1 ':it;'lVl ':i1 "il1,'l eJ'U1~eJ ~1,,-lr\91 b"il'U 

w.l£I.w mwnTaUi''U bU~tJ'Ubf1l~eJ"~m L{?ltJl.gbf1l~eJ.:J~n':i':i:;'U'Uel191L'UiJ~h.vfeJui''UU'a.:l, 

, tv, 

"il:::VleJ"iJ m'aui''U b U~ tJ'UVi~eJ~\91Vl" bf1l~eJ"lijm bbGt:::'a~'UUel191L'WiJ~Vi~mi'UtJ'UlY1 

L~1lb~m~eJui''UU':i"U':i~i1'VlBmVm1':iN~VlVi~eJ'U~ fl1'a L{?labtI 'Un1'~'111'a~'U'UeJVlL'UiJ~, . 

(Automation System) bi'11l1'lhtJ1'Ufl1'a'Vh.n'U,ff"VillVlVi~ eJ'U1".ff'UVleJ'U b~eJ111 

6'1'11l1':it;'lvh,,1'U1~eJ~1"iJU':i~i1'VlTImYi1l1n~'U Vl1eJ~1"b-U'U 

- fl1'a~\91~" bf1l~ eJ.:J~mvt-u1tJ 1 'Ufl1'am'Ul1llVi~eJfl1':ivi1"1'U1'U'U1".ff'Ul91eJ'U 

b~ eJ1~1,'I11l·1'atlf1l1'Uf1lllm':ivi1"1'U'U1.:JU'a~b.fl'Vl b-U'U 'a:::'U'U"IJ'U~1tJi1'Ufl1• 
-elVlL'UiJ~.fl1tJ1'Uf1l~"i1'Ufl1 'a~'U'U m'a'U':i':i"ili1'Url1'W~'UYieJ ':i:::'U'U n'l'a, 

bl91~tJ1l1Vl6~'U ':i~'U'U1~LGt-elI91L'UiJ~ .-;t .:J"il~iJNGtvi11~1,'I1tJm':i(:,J~I91Vi~eJ, 

'U~n1':iiJU':i~i1'VlTI.fl1'l"l~1n~'U 

- fl1':i~ \91~"':i~'U'UeJI91L'UiJ~Vi~eJYi'UtJ'UlY1mim'Uf1lllVi~eJv\'1"1'U1'U'V1 n-rr'UVleJ'U, , " 

L\91 tJ bilYi1:::.ff'UVl eJ'UvtI'leJ.:JeJ1fltJ f1l111l Gt~ b~ tJ\91Vi~eJl1 ru.fl1'l"l "1'Wvt6j" Vi~eJ 
.ff'UVleJ'Uvtbj b Vi1l1:::n'Un'l':i 1ibL ':i""1'U L\91tJ"il:::1~f1l'U.:J1'UiJVi'W1vteJeJnl"hr" 

OJ d I ~ I Q ~, ~o 
\91bbGt 'an~1':i:;'U'ULf1l':imb'Vl1'U'U b"ll'U m'aVl\91Vl"Vi'UtJ'UVl'Vl1f1l111l6'1':::m\91bVl1b(:,J1
'U , 

"ll\91UeJ'U1Vltl~'UeJVlLW~ (Autoloader) nT~~\91bf1l~eJ" X-Ray vt1,'l1tJn'l':i(:,J~Vl', , 

:=1 '" Lu'UI91'U 

~".o 'a1~15"n':irum':i'111bf1l~eJ.:J..ijm':i:;'U'UeJVlL'UiJ~Vi~eJYi'UtJ'UIY1'l"l~eJ~b'Vlf1lL'UbGlg
, . 

6J~VQJ' t.J V C QJ' d 4.' 

hGll.(9) bVi 1,\91':i'UtJm1'Umn'a"IJ1b"IJ16'1'1Vi'a'U Lf1l':ieJ""ilm 

~.GIl.~ 1Vi1~i''UtJm1'U.fl1;;b~'U1~il~'Uf1lflmtl'U'a~tJ~b1m GIl U dJ'Ui1\91a1'U~eJtJGt~ ~o "IJeJ", 

b~'UGt"'Vl'Ub\91tJhi':i11l fhvt~'UbbGt:::'V1'UVill'Ub1 tJ'U1 'Un'l':iui''UU')'' ..f".o 1Vi1~i''UtJm1'U 
, " III , 

.fl1;;b~'U1~il~'Uf1lf1lGl"il1m1tJ1~"IJeJ"n"il n'l':i~t911bu'Ufl1':ieJc1b~ll , 'U 

n':iw m':i1i bf1l~'eJ"in':iVi' i1 n1':i b ff'eJllLtJ"Vi ~ eJ6'1'u'U6'1''4 'UeJ, Vl1,'l1Vi n':i':ill 

fl1'SN~Vlbf1l~eJ"lijm':i~'U'UeJVlL'UiJm'UU':i~b'Vl1'l1 (bJ'a1:Wfl1':i,j1bf1l~eJ.:J~meJVlb'UiJ~ boil1 

1111i btl'U':i1mf1l~eJ") bj.we)tJn';h~eJtJGI~ GIlO "IJeJ"~Glri1bf1l~eJ"..ijmviiJm'aui''U bu~ tJ'U 

1Vi1~i''UtJm1'U.fl1;;L'''U1~il~'4f1lf1lGl GIl tl LtI'Ui1\91G'11'U~eJtJGt::: (9)00 "IJeJ.:Jb~'UGt.:J'V.l'U 

b\91 tJhl'S1:Wfh~~'UbbGt :;'V1'UVllI'Ub1tJ'W1'Un1'au-r'UU'S.:J, , , 

http:bilYi1:::.ff
http:eJ'U1".ff
http:UiJ~h.vf


\911~-rr€J m. vi bnl91;1'W1'Wtl'a~ b'Vl~ 1I91CJ'W~1'aru1~1mb'VI~,rv1:W1"1J€J'lbfl~€J'l~m bb(;)~ 

€Jtlmru 'a13Jt1'lm'a'U~f11'a-vib~m-if€J'l LL(;)~VI~mi1'Wm'a~1CJ b~'W-vibnl91<ff'W1'Wtl'a~L'Vl~, ~ 

Q'l. • •bb'\..!1'Vl1{jm~,r'Ub~'\..!'N'Vl'\..!-vit.fJi.'\..!m~ri1'\..!1t:IJ.flT~h~'\..!1;;il~'Ufllfl6'l.yj~~1;;~'UCJm1''\..! 
..:;:,j cv.c::. .t::IiCV.r::l '" m.C9) 'a1CJ(;)~b€JCJI91f11'a'\..!'Ub'l'W(;)'l'Vl'W 3J191'l'W, 

€f, v cv ""'lo ,d[ 1 ~. tJ I d: Q <> Q.J QJ ~ 

m.C9).C9) JVI'W'Ub'l'W(;)'lVl'U'Vl'a€Jfl1J,"If~1CJL\913J~1'W1'\..!l;'I1V1A'U'a1CJ01A 191'l'\..! 


C9) 	 P}1€J1fll1'a Vl3J1CJt1'l f11':iri€Jl;'I~1'lVl~€Jtl ~'Utl ~ 'l€J1f11':i b¥i €J';i€J~-r'Um'atl-r'U btl~CJ'\..! 

LfI~€J'l~m ~.:jd 1~'a13Jt1~3J(;)p}1m'aL-d1€J1f11'a
'IJ 

I£l) 	P}1bfl~€J'l~m m.J1CJt1~ p}rlbf'l~€J~~mbb(;)~€Jtlmrumm'Wf11'ab.rj3Jtl'a~a'VliSm'l"l1I91CJ1v• 
';i13Jt1~P}11i~1CJvi1'l 5j b~mn'Ubfl~€J~~m-vi bn 191<ff'W~'\..!n11bfl~€J'l~m~~'I"l~€J3J1i.:J1'W 

\9113JVI~nm';iUqJ'if vi-r'U'a'eJ'll(9lCJ~11tl b"li '\..! P} 1€J€Jnbb 'U'U'Vl1~1~1m'a3J fi 1"1J'W5 ~ 

fi1~191~~ fi1'Vl(9l(;)€J~bfll~€J'l dJ'W~'W bbvi'W';i13Jfi1'U~n1':iU1'a'l-rmoJ1LfI~€J'l~n'a ~'ld, 

fi1bfl~€J~~m1~'a13Jfi1b-d1-vii1aqJqJ1b-d13J1nn11C9) tI 

m) P}1611€Jy.jv1 bb1{ 1tl'abbm3JVI~€J':i~'U'Ul;'I1'al;'l'\..!b'Vl~ -vi~tJ~'Vh:J1'W~13Jn'U bfl~tJ~~mVl~tJ 

€Jtlmru b~€Jm'ai'l.:J1'\..!bb(;l~fl1'Ufl3Jm'a'Vh:J1'W \91(;)€JI91~'Wm';i(,'fir'U(,'f'W'W'a~'U'U01';i, , 	 , 
_ 	 ·4 IIC::\ 

N(;)\91V1'a€J'U':im'a 

eE) 	 b~'\..!(;)'l'Vl'\..!VI~€JP}11i~1CJ1'\..!m';itl'a~~n\911it1qJqJ1tl'a~~~j (Artificial Intelligence 

VI~tJ AI) Machine Learning m':i'l11 Big Data :lJ11"1lVl~€J1bf'l':i1~l-ii€J~(;l (Data 

Analytics) 

~ 	fI·1611€Jy.j~ bb1 { 1 tl'abbn';i3J VI~ tJ'a::;'U'U6'l1':i6'l'\..! b'Vl~ 1'\..!m'a'U~Vl1'a')191 m'atJ~ftn':i 

1I91CJ~~~€J'lbtl'\..!611€Jy.jv1bb1{~i101'a'Vh'l1'W~13Jn'Ubf'l~€J'l~n'aVl~€Jfl1'UI13Jbfl~€J~~mb~€J 

11'lbbN'\..!m':iN~\91 i'l'l1'W bb(;)::;fl1'Ufl3J01'avi1'l1'W 'WiT'U';i13Jn'l611€Jy.j~bb1{-vi1-rt'\..!m';i, 
'U~Vl1'a~19101':i€J'lflm~vi1'l1'\..! Back Office ~~d 1Vir'Ub~'\..!(;)'l'Vl'\..!b~'I"l1~51'W-viW\9lJ'\..!1, 

VI~€Jtl~'Utl'a~ , 1I91CJNtl'a::;n€J'Uf11'a 1'Wtl'a~b'Vl~1'VlCJvi1~-r'Uf11'a5~ b(,'f~3Jm'a(;l.:J'Vl'W1'Wn ~01':i1J 	 , 

W\9lJ'W1611€Jy.j~bb1{VI~mb'l"l(;l\91y.j€J{3Jb~ €I 1v'U~m':i~Hh1(;) VI~€Jl~-r'Urn'a~'U'a€J~VI~tJ 

<ff'W'Vl::;b{jCJ'Wi;'\..!~1V1~€J'U~01'a1'\..!'uru'if'U~01':i~~~(;) ~1mhiTfi'l1'W5~b(,'f~3Jb~':i'l:ffin~
~ 	 ~ 
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b) fh1i"ii1CJ1'Wrn~b"lhll.i'U~rn~ Cloud 'Vl~'e) Data Center Y1iJrn~~i9ltff.:J'e)tJmru, 
1'W~~:::L 'VlflH.;J 'e)1~'U~rn~ 1i9lCJL~~111i1,m~ruY1Iil'1CJ1~n'U~w WJ'W1'Vl~'e)tJi''UtJ~.:Jv , 

trt, Vev fC:Io irS i.I I d .cd 0 QJ OJ ~t,
rn.@').1v l,'VljJ'U b.:J 'W~.:J'Vl'W'Vl~ 'e)fl1 b"ll1il1CJ n .:J'Vl'W\I?l1'V!A'U'nCJ rn~ i9l \ljJ 

@') fl1"1l'e)wi'i'bbd{ ltJ~LLmll 'Vl~m~'U'U6'l1':i?l'WL'Vlf31L'Wrn~'U~'Vl1~ii9lrn':i'e)\lflm b'l'V'l1:::: 

r;;1'WY1wWJ'W1'Vl~'e)tJi''UtJ~.:J1~CJ rrtJ':i~n'e)'Urn~L'WtJ~::::L'Vlf311'VlCJm1l1~i''Ufniii''U~'e)\I, v 

"iI1n'Vl1.h ~\l1'WY1LMm-iJ'e)\li9l111Y1f1ru~n1~lIfn~b~'W"lleJ'U 'Vl~eJli9lCJ ~tJ~::::n'e)'Urn':i1'W'II . 

vi1\1tJ~::::b 'Vlf31 ~\I;f 1il~t91'e)\lLtJ'WOZIeJwvibL1{viiJfn~'\Ih:J1'W~111n'U LfI~eJ\I-.5'm'Vl~eJ 

fI1'Ul1l1bfl~'e)\I-.5'n':iL.;JeJ11\1LLN'Wfn':iNfi i9l i\l.:J1'W bL~~fl1'Ul1l1rn~'Yl'1\11'W 11i'l1'U 

~111l;)\I"IleJwviLL1{vrtill'Wrn~'U~'Vl1':i-.5'~rn~'e)\lflm~'Yl'1\11'W Back Office 

Iv) fI'1Li"il'1CJL'Wfn~L"ll·1I1.i'U~nT~ Cloud 'V!~'e) Data Center L'Wl'h\ltJ':i:::L'Vlf31 

1i9l CJ1 ~~111fi\lmruvi "iI'1CJL~n'U~WWJ'W1'Vl~ eJtJ1''UtJ~\lOZI'e)W vibb1{1'Wfn~L"Ihll.-ifv , 

rn.1v mru1toi'1''U L~'W'e) i9l'Vl'W'WL.;J eJl-rt'Wfn':it9i1L\J'W\I 1'Wvi:i1l'~tltJ~::::6'l\lfl1'W~n'l!tru::::b~ t:l1n'W1il1 n'I , , . 

'Vl'll1CJ\l1'Wil1f1i'~5'W Iil:::111i.~ir'ULU'Wb~'W~\I'Vl'Wvrtill'Wrn~1"l1'W1rull~fl1il1';L~'W1~<Q~'UflfI~Y1Iil~1~i''UCJm 1'W 
d.$ , ~ '\ 

oc. bb'i.J'd'Vl1{1fn':i\9l';i'd"ilt;leJ'U~1 CJ ~ eJ ~'lh~neJ'Ufn ';ivioWWJ'W1'Vl~eJtJi''U'Ll~ {l6lfeJ't'·h?\bL'd{1'W'Ll';i~ L'Vl fll'Vl CJ 

~\ll~i''Ufn1i''U';ieJ\I'Vl~eJ;j'W'Vl~buCJ'Wl'WLi1eJ\I~'W 
oc.@ n1ru~'Ll1::neJ'Ufn1vi1~i''Urn1a\lbt;l~lIrn';i~\I'Vl'W

u • 

a1111';itl\9l~1"i1a'e)'U~1CJ~ eJ~tJ':i~neJ'Un1'~~ltoi'1''Ufn~r;; \I b6'l~ 11 rn~~.:J'Vl 'Wl'WnIilfn~WWJ'W1v , 

"Il'e)'V'l~LL1{'Vl~eJ LL'V'I~\9l'V'l'e){1IL~eJ1~'U~rn~~~Vf~ "iI1nL1'U1"1l~"lJ'e).:J~1irn\l1'Wflru:::m~lIrn~r;;\I La~lIrn~~'l'Vl'W. 
OC.l€I n1ru~tJ1::neJ'Um';ivil~i''Um1i''U1eJ\I'Vl~eJ;j'W'Vl::::LiiCJ'W1\l1n'Vl'll1v\l1'WiI1L~~nifeJ\I 

oc.Iv.@') 6'l1111':itl~';i'J"iI6'l'e)'U';i1 CJ~ eJ ~tJ':i::::n'e)'Urn':iY11v1'i''Urn':ii''U1eJ\I'Vl~ 'e);ff'W'Vl:: LiiCJ'Wi1'Wfhv!~ 'e) 

'U~rn~1'Wtrt)J"ii'U~rn':i~~Vl~ "iI1m1'U10Z1~"lJm~1'!!n\l1'Wt'i\lL6'l~lILf31':i~nlil~~Vl~ (depa) 

d 1'.1 d~ "" v d "l ~.I<t.lv.1v 6'l1111~tl\9l';i'JIil6'leJ'U~1CJ"ll'e)N u':i::::neJ'Urn':i'Vl"lJ'W'Vl::::L'U(J'WN b"ll m"ll1tu ERP b'Wbu';ibbn1l1v 'II ~ 

6'l,x'U6'l'4, 'Wfn':i'l"iWJ'W1L'Vlflb'W1~€ibL~::::'Wf~n1';i1l (Innovation and TechnoLogy 

Assistance Program:ITAP) "\l1m1'U10Zlvi"lJeJ\I1:11,xn'l1'WWWJ'W11'VlCJ1f311?1~{LL~:::: 

L'Vlflb'Wb~~LLVi\l"ll1&i (6'l1'Vl"llJ 

~\lif 'Vl1niJrn':i\9l':i'JIil6'l'e)'U1'Wil1CJ'Vl~\l1il1nm(lli''Um':ir;;\lb6'l~1I m(ll1''Urn~a\lb6'l~1I~'e)\lbb6'l~.:J'Vl'i!n~1'W
v "" 

I • v'.,., 
';h~tJ':i::::neJ'Urn':iViYrWJ'W1'Vl~eJtJi''U'Ll')\I"Il'e)'V'l~LbdTIW':i::: L 'Vlf311'VlCJ'!!'W 1(lli''Ufl1':ii''U':ieJ\I'Vl~'e):U'W'Vl~Liit:J'WeJ ~ ru l''WVifl'W v, v 

Q.I I.c::r. «:lC '" 
"lJ'e)':i'Um16'l\lL6'l';illm1~\I'Vl'W~111111\9l':ifl1';i'W 
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u~';jG1{lba~1J 1t9ltl1Vlb~1Ju'U5t9l-;U1n1'W.yi~~nUmG1~ba~1J 

cr.~ m';j1-U~'Vl5bbfl~th~ 1t1"lltJtlm1WlTML1'W1~-w&i'U fllfllfl -;U~(9]~~1-U-;U1nfi'1ha'Vl5~~"ii'1'W'J'W.yi, , 
Lnt9l~'Wlil1nlfll';j~m';jJ'Wbbb~fl~':i~'UUqj~b'v'hJ'W 1t9ltJ11J1V1bbti{l1ibVim'U1~G1'J'W 

cr.m mrutl119l Nl~~'Um';jG1{l ba~1Ji1 f1'11';ja'Vl5bbfl~-U1"J~.!l1;;iL~'W1~-W&i'Uflflfl1tI 119ltJ1:JtI';j~a~flllil~''IJ , , 

"ll~1-U~'Vl5Lbfl~t1';j~1t1"lltJtJflb1'W.!l1{;b1'W1~i1 &i'Uflfllfl~1'W'J'W.!l1{;L1'W1~-w&i'U flflfl ~~n~1'J.yi-U1';j~1t1bb~'JJ'W lil~1:JtIn
• , 'IJ 

'!.'h1J1«n~~nlil1mJflfi1.!l1;;ib~'W1~-w&i'4flflflm~~'Um';jI:Jnb1'W~11J.yi';j~'4111'Wu~';jG1{lbG'!~1J bb~';j~tI~b'Jmm';j1~~'U 

tim1'W.!l1;;ib1'W1~-w&i'4fllfllfllil~U'U~~ b.Qm 

cr.~ m';ju'U1Jflfi1 b~'Wfl{l'Vl'W~11J1fll':i{lm';jbvi~1-U1'Wm';ifll1'W'JtI..!1Jflfi1.!l1{;L1'W1~i1&i'U flflfl~lil~ 
~. " ~ , 

f.1IV V ~ ~I ~ Q.,!' ..,f1t9l';i'Utlm'J'W bLtlnVllil1';itl..!1bu'W ~ mtl..! t9l~'W 

cr.~.(9) mru~'Wfll1"llmUI9l!9l1b-W'Wm':i.!l1t11'W m tJ u'Uvr{l LL~1'W.yi~~nUmG1~ba~1J 1VfU'U~flfi1 

b~'Wfl~'Vl'Wvr~bb~1'W.yi~'Wfll1"ll~~'Um)G1{lba~1Jti~1'W.yi~'Wfll1"ll~LUt9l!9l1b-w'Wm), 

cr.~.~ mru~'Wfll1"llmut9l!9l1bi1'Wm).!l1tJ'VIfl{l m tJ ,r'Uvr~bbvl1'W.yi~~nu~·)~~bG'!~1J 1Vfu'U 

QJ.J Q.I , .::0. 

'J'W'Vl~~n'U~)a~LG'!)1J 

~~,i mrum~~'U~'Wru1~1VI"lltJ1tJ L'Jfl1 L U 19l!9lr lb-w'Wm)LVfi1m'1b.u'Wm';j"lltl1tJL'Jfl1b~~1VI , v 

tI fiU&i~11J~'J;ff1t9l b'vhJ'W bb~1:JU'U1Jflfi11,~'Wfl~'Vl'W'VI~~w'W m tJ u'Uvr~ bbvi1'W.yi~~nU~)G1~ ba~1J1'W m~fll1'W'JtI..!1Jflph
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.!l1«;J.b~'W1~i1&i'Ufllflfl.yilil~1~~'UtJm1'W, 
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" L'Elm11':m'W'Uvr1f.Jr\'1~Lblil,:j 

(9).(9) 1'1'W'Vl'Wm·:H:.,J ~\9I/'U~m';i ~m'!'ll'df.J 

(9).® tl\9l';i1m';i11'1:W1 (Yield) 

®. 1~'l11b~'W'El(9)1~1\91U';i~~'VIfi.n1'Wri'El'Wbb~~VI~,:jm';iui''U'tJ~,:j l\91ma'Eln{f'El1\91{f'ElVlil,:jVl~'ElVl~1f.J{f'El ~,:j.Q 
m.Gl ~'l:g-j\9lU';i:::a'VIfi.n1'Wm';iN~\9l/'U~mAL;J{j:U~fh 

- " 
t.I. I . 

®,(9).(9) (9)1~1\91N~N~\9I.n1'WLL';i"l,:j1'Wbll,:j~~fhL'~:U (Amount of Processing Per Employee) 

bU'Wm';i1\91~~\9I.n1'Wbb ';i,:j,:j1'Wb1l,:j~~fl1 b~:U (Value-Added Productivity) bb~\9I,:ji;i,:ju';i~~'VIfim'W 

"lJ'El"l bb ';i,:j,:j 1 'WVlt1,:j VI'l..h f.J1'Wfi1';i'vi'11~bn\9l~~U';i~If.J"lJ'I1vi bn \9l1il1nn';i~'Ul'Wn1';iN~\9l/'U~n1';iVl~·n1n 

fll1i~1f.J~b~f.J1-if'El,:j'El'Elmb611 

Amount OfProcessing 

'" Per Employee ~1'W1'Wbb';i':h'l1'WVI,:jVl:U\91 

(Efficiency of Machinery Investment Ratio) 


LtJ'W~"lJ'i1:U~fl ~ILvi:u~ 'El:U ~fi1a'W'VIi''WcJU';i~b.n'VILIi~ 'El,:j~mbL~~'Elumru Lbfi1\91,:ji;'i"lm';j~"l'VI 'W1'W
q,J" ., .. 

~'W'VI~'WtJu';j~ b.n'VILIi~m~m~umru';hiiIi11:ULVI:U1~fi1:Ub~tJ"l1\91 VI~'Eliim';i1i bli~'El"l~m11'1b~:U~VI~'Elhi 

Efficiency of Machinery (';jltJ~'U1il1nm';i"lJ1tJ~'Wfl1~~~\9I/'U~m';i - fl11i~1f.J~b~m-ifm) 


Investment Ratio fl1 bu~tJ:U~fl1 bf1~'El,:j ~mbb~:t:'ElUn';irumm'Wm';iN~\9I/'U~m';i

~ , 

1VltJfll1-if'<il1tJ~b~m-if'El\l VI:U1f.Jii"l fl11\9l~~'U fll:ff'UG'i1'U~1{j '1 m.ut'Um';iN~\9I fl1il"lbVI:Ul~~1~ 
Vl'thtJ\l1'W.n1f.J'W'ElnN~\9I VI~'Elfl1~'W'VI'Um';i'U~m';i L-zI'U fl1'U1i~1m bU'Ut9l'U, , 

m.m ~'l~-j\9lU';i~a'VIff.n1'Wm1N~f)1\9ltJ1'l:U"ll'El{!LIi~'El{!~m 

®,®.(9) ~1:ff1\91U';i~~'VIfi.n1'Wm':iN~\9I1\91f.J':i1:u-n'El"lLf1~'El,:j~m (Overall Equipment Effectiveness: OEE) 

bu'Wm';i1\91u':i:t:~'VIfiN~l\91!:J';i1:u-n'El\l LIi~'El\l~mmiiJ{!'U'Elnfi1:U':i':it;'l'U::::"lJ'El,:j1 ';i,:j\l1'Wm ibf1~'El"l,ym b u'W 

- Vltln1'Um::::'U1'Ufi11N~\9I ~\lLIi~ 'El"l~mvi~ vi''El\l1:u1-z1 bb~b~f.J\I bbfldJ'Wbf1~'El\l~f1';ivihiLi1!:J bb~vi''El\lLu'W 

Lf1~m,ymYiLiJ\9Itff'W1l1bb~1fi111l1':imi1\11'W1~'Elti1\1iiu':i::::~V1fi.n1'WVI~'ElL~'U1vi'b~:Url1tl\lf111:U~1:U1';it;'lbb~:::: 

ft I ~ A::Io 4.d 
u';i~~V1ti.nl'Wm':ib\9l'Ubli':i'El"l X tl\9l';ilfJru.nl'W 

OEE (Availability) (Performance Efficiency) (Quality Rate) 



Availability (A) 


b1]'U~"rr\1l~lTW Availability ~fl~eJ~~n1 ~~1\911'WL~m Loss Time "I.IeJ~Ll'l~eJ~~m 


- Performance Efficiency (P) 

LD'U~'J;ff1\91~1'U Performance Ll'l~eJ~~m 1\111'WL~eJ~m1G'lruLiE1~l'l'J1dJ~~'J"I.IeJ~bl'l~eJ~~ma~~fl5~m1~~~ 
" ~ ~ 

= = 

"- Quality Rate (Q) 

bD'U~'J;ff1\91~1'U Quality 1\111'Ub~ml'l'J1dJG'l1dJ1';ifll'Um';i'Vir,~~~ilru,,~ 
., 

o ~ "" 
= :U1'U'J'U0z!'U~1'U\9I 

lii1'U'J'Ui'U~1'U~~~~1~ 

l!>.®.l!> ~'J;ff1\11ei~11n1'~libfl~eJ~~n~ (Equipment Operating Ratio: EOR) 

bD'U~'J;ff1\91b~eJ~ Utilization "I.IeJ~bl'l~m~m 

EOR = ~'Jfl1~1'U'Ll';i~lii1"1.1eJ~bfl1eJ~~m - L'JfI1V1~\9Ibfl~eJ~~m~1dJbb~'U b'JfI1-r'U.n11:::~1'U, 

L'J"1.:J1'U'Ll1~lii1"1.1eJ~ bl'l~eJ.:J~m ~'J"1.:J1'U'Ll';i~lii1"1.1eJ.:J bl'l~eJ~~m 

v ., • 

hhGn ~'J~1\91m';itl';i~biJ'Um~m11i~1'U"I.IeJ~;U'Ua'J'U, eJtlmrublfl~bl'l~m~n1, , 

(Mean Time Between FaiLures: MTBF) 


bD'U~'J;ff1\115.:Jm';i'Ll';j~LiJ'Um~m';i1i~1'U"I.Imi'Ua'J'U, eJtlmruLbfl~bfl~eJ~~m, , 

MTBF = 


l!>.h~ ~'J<if1~t1';i~~V1g .n1~"I.IeJ.:Jm';jt:J~~1!K:U~.:Jb'Ll~~'UbVl'~'Un'Ul'l'J1dJG'l1dJ11t11'Um';j~~~v( l'l'J';j'Vi11~ 

(Actual Production Rate as a Percentage of The Maximum CapabLe Production Rate) 

bD'U~'J;ff1\11t1';j~~V15.fl1~"I.IeJ.:Jm';i~~~l~"il~.:Jbm~'Ub'Vi~'Un'Um1dJG'l1m';it11'U m1t:J~~~l'l'J';j.yh1~ 

Actual" Production Rate as a Percentage of"= 

The Maximum CapabLe Production Rate 

http:m1t:J~~~l'l'J';j.yh

