
·C: 

'Vlu1 (9) 

11'l1n'1'11mtmi~n 
' 

tJ~~ fl1~fl~~'V1~1~ fl1~eWllJ~fl~1 l'Vlt.J1~1?f t91{ l~ CJ bb~~'Wlt91 fl~~l-l 
q 

L~eN VI m.~~~~-:itJ )~?f .:j fl'lJeN n1"'-:irl'W 1t.ln~lJ?f1'lJ1 B1'Vl1) LL \-i-:i Bt.11rWl 
' 

n~lJ?f1'lJ 1~-:1bb1\il~ BlJ LL'1~1°111lJ t-:i ~t.l LL&'l~ n~lJ?f 1'lJ1~~VI '1 Lb&'l ~Uqj qi1tJ1~~~j 
'W.131. l!:Jctb~ 

L~ Bn11~1LU t.ln11\111lJtJf '11fl 11n11B lillJPl n~11 VlmL&'l~)~tJtJB lillJPl n~11'Viii°~1\.ln1)?f-r 1-:IU ru41i;i 
·a: ' ' 

LL&'l~~ ~t.11 n°1«-:i rrn1 ~ ?f Blil fl~ B-:1 ntJ fl11lJ~ B-:1 n11 LL&'l~ L Yi lJ iai' n tJil1'W1t.ln11LL-u'-:i<LJ'tJ'lJB-:ltJ1~ L 'Yl131 

i;iau?1t.1v-:im1ii~v-:i n1':i 1 um1~ ~t.11'll a-:i~-:in1fl ~!LL'1~ LB n'tlt.1 Llil tJr11t1-:i(i-:i m1 L tJ~ tJtJLL tJ'9-:i~1uvi1-:i 1 
1 m1 '1'1 Ut.1LL'1~Bt.11fli;J ~ 1ui BlJ'9m11'1tJ~1t.1Vi' n~~~ -W-:itJ1~?1-:irf '11nn1f'l?f°1t.1~ 1-:i ., L ~ B 1 ~ 

' " I 

?tmu t.1B lillJPl n~1i111 tl1 -ff LU t.1LLt.11V11-:i 1 um1~ lil"11'VI« n?t \;l) m1~ liln11L~ tJt.1m1?1Bt.1 LL'1~m1~ nvu1ii 
' " d ~ ti Q.I I tJ' Ciil 

L 'WB L?f)lJ?f)1-:IVln~~ LL'9~?flJ11'1t.l~ LLm.JL Wt.I 
" 

miai' tJB1t.11'1i;i1iim1ii 1 uii1i;i11 @o 111fl'Vli1-:i LL vi-:i-w1~11'!1u qifY'~ m1~ lillJPl n~1 -w .131. l!:J~l!:l 
f \iiiui;i ~11 m1n1~ V111-:i m 1B lillJ ~ n~1 1'YltJ11311?1i;i 1 1~mL&'l~t.11'i;in11ii Llil tJfl11m-i'.1 t.1'!1BtJ 

... ' 
'llB-:lflru~m1iim':im':iBlillJPln~1 1um1tJ1~'!1lJfl~-:i~ l!:l/l.v~~ Li1a1uvi (9)~ niim~w5 'W.131. l!:J~~ • • • 
~-:IBB ntJ':i~ n1131Vl n~~~~-:itJ1~ ?f-:1fl'lJB-:1n1 «-:i flt.11t.ln'1lJ?f1'lJ1 B1'Vl1) LL vl-:1 Bt.11 fl{;) n '1lJ?l1'lJ1~-:ILL1 lil~ BlJ ' . 
LL'1~m1iit-:i~t.1 n~lJ"'1'lJ1~~Vl'1LL'1~DqjqJ1tJ1~~~j ~-:iih1tJ'9~LBtJlilLL\.ltJVl1tJtJ)~n 1131d 

~-:id tJ1~m131ffi m-ffu-:i~tJUtJ LLvii't.1tJ1~m1311 t.!11'11n'1'11t.IL tJn~1L tlt.1t>i't.11 tJ • 

' ?l':ii1ln~ ~t.16L'1~ru11n'9 ' ., ' 
~\ii1t.1i;i~1°1m1m~V111-:im1BlillJ~n~1 1'YltJ11311?1i;ii 1~mL'1~t.11'i;im':ilJ ... ' 



- <9) -

~n~::~Yi-n..J'l::a.:iA'tlv.:in1a.:iF1'UL'Una11a1'tl1a1vi1'l'LL~.:ia'U1F11J1 (Future Food) , 
n~11a1'tl1~\ILL'l~~v11Lrn::F11111Ei'.:iv'U (Environment and Sustainability) 

m1::na11a1'tl1~~~mrn::ilruru1th::~~~ (Diaital and Artificial lntelliaence) 
• _, "' -.. :, :> 

., .,.,i ., ., ~ ., d 
G>.G>. V1n~::'tlv\la1'tl1m'tlt.11'tl1ru~1'Ufl1'lvvmL'UULL'1::a'a1.:ia'l'l'Flv1Vl1'l (Food Innovator) - 'l::~'UL'tm1'tl1ru 

~ ., ., 

._, .Ja ' 11 .J II II ' 

VI n'\!f~VIV'I \IU'j~'1\lfl 'lltl\I~ L 'II tr:l"ll1q)~ 1'1Jfl1'jtJtJnLL UULL'1~G'l'j 1\IG'l'fifl tJ1\11'j (Food Innovator) 

L UtJfl1'jtitimL uu LL'1~~\ilJm'Lli'l'ln-rn..Jmvi1'j 1~EJ 1 im1l..l1' LL'1~"1 m!f~vi1'LliV1ml'11'1t'l{LL'1~L Vlfl L 'U favmV11'j 
" 

LL"~G'l1'j~1~q) m~UJ'lJfl1'jLLU'j~ULL'1~U~\IU'j~fltlUtl1Vm L~tltltlflLLUULL'1~~\ilJ'U1~1'J'j/tJ~utl~\lt.Ja!JIJi'ru'1mVl1'j 
1 ~i'hm fl1 LL'1:: \JI tlU '1'U tl\I m 1l..I (;) tl\I fl1 'j'lJtJ\1'1 fll°i'1~Vl"1flVl"1fJ1'U1'1"1 (;)thr'1U'ULL'1 ~ tl'IJ1 fl\Jl LL'1~'111J1'j'1U1LG'l'U tl 

" " . 
t.J ai;iJi'ru-n'1viei~1.:i'11'1.:i '1'j 'jl'1 L(;)EJiitJ<j~'1um'jru1 'U'11EJ.:i1"Uvi1"Umvi1'jei~1.:ii!eiEJ ct \J~'U 1 tJ 

l-1fli!f~vi1'\J 

lVIEJ11'11'11Jl1 

fl1W1Vl1'j 

fi 1 eifiu1EJm1l..lvi111 EJ 

tJ1\11'j 1 'Ufl1'jtJtJflLL UULL'1~~\ilJ'U1'Ui'IJI fl'j'jl.JtJ1Vl1'j 

<9).l!J "1 1l.J1'j'11 i m111f LL'1~~ fli!f~vi' 1'U Lfl"ll 'l.1 1 fl1'j LL'1~'11 'j"1°1~cy 

1'Ufl1 'j LL tJ 'j 'j tJ tJ H LL'1 ~tJ<j~ fltlU tl 1"11 'j L ~· tlW \ilJ'U 1'1 IJI 'j 
" . " 

d Q. Cl.I ' 

"1'jtJ t.J'11J1flru-nei1m'j 

"11l.J1'j'1fl1Ufll..lfl rufl1V'ILL'1~tlf \JU'j \I m~U'J'U fl1'jLYi tl L ~l.J • • • 
tl 'j~~VIG fl 1V'I LL'1 ~fl rufl 1V'l'IJ tl\I fl1'jU'j ~fl tiU LL'1 ~U~ fl1'jtl1"11'j • 
L(;)EJA1i'.1.:ii1.:i'j~uuti1V11'j (Food System) LL'1~m1mY.:iv'U 
(Sustainability) 

" l!J.<9) '11l.J 1 'j'1 \Jl 'j'J-;u'1ti U fl rufl 1 V'l 'll tl\I tl 1'Vl1 'j LL fl~') i;i Cl$\ U 'j 'J l.Jl-1\1 
• • 

(Functional Ingredients) 

l!J.l!J '11l..11'l'1A1'U1ru(;)'UVl'U tl1 b 'lltl\lfl1'jU'j~fltlUVl1mLtJ'j'jUtJ1\11'j l!J 
' " 

~ L Vll..11~"1l..ltl Ufl11l..I(;) tl\lfl1'jtJ1Vf1'j'lJtJ\I fl~l.Je! U~Ln fl~ LL!Jlfl\;) 1\1 tl'U 
" . " 

l-1'\IV11\lvl1'Utl1tl l\ilJ'lJl'.i'j'jl.J vi1til'11'1'U1 L '!i'U tl1Vl1'j~1'11'1 . 
l-1fl'l!f~vl1'U l!J.rn '11l..11W~(;)L~tifl L\Jl~fJl..I U'j~fltiUVl~mLtl'fiUtl1Vl1'j LL'1~'1ufi l!J 

" " fl1 'H\Jl~fJ11tl1Vl1'j ~1'Ut.JG'll..l'llti\ltl1'Vl1'j~'li1m'1~1J'j"1'1J1~ Lif ti"'l..1~"1 LL"~Lfl"ll'U1fl1'l 
~LVl111~'1l.Jtl'Ue!U~Lflfl 

" 
l!J.II'. "'1l.J1 'j Cltl~ u~ m l..ll..11m~1'Um1 l..ltl" tl (;) .n fJ 'lJ tl \I tl 1 '111 'j rn 

a u ~ .., d d 1"' 
fl1'jLfl\J'jfli!f1 LL"~'ll'U\Jltl'lJfl1'j-;u(;)fl1'jVILVll..11~'1l..I LV'ltl VltJ1\11'j 

iifl11l..ltl"ti(;)Jl EJ 

l!J.ct fl1'jG'l'j'j\11~t.Jai;i '1(;)1111 LL'1~~.:il.Jtiu1i;iq~u (Supplier) "11ti l!J 

LL Vlci\ll!Jl'J~U 



• .;! 

~1~'U 

fl11BBmb'U'U 

'1~'11'U vimLIJi.:i 

bba~tl1b?l'UB 

B1'\/11) 

- kl -

1°11a6u 1t1m1l.JV1l.J1 tJ 

'Vl1'lln'll'U1fl11 b'li'U INMUCAL Nutrisurvey 

m.kl ?11m1riaamLuu vimLIJi.:i '1~'11'UmV111 Lw'a-U1b?t'UBL'U1tlbb'U'U 

m.<i'. 

" ~?111.:i ?1111'i bb~~?t1v.:i1l.J il11utJ1~'Vl1'1.J 
?11l.J11t1BBnbb'U'U'U11'iJ .f1 ru"fi b~ a1 n'\!11fl Wf1°1'V11'lfo'IJ'U1fl11 , , 
bb~~1?t'll1~'lleNmV111 LL"1a~'llii~ 1 ~b Vll.J1~?tl.J 

?11m1ri 1 'll b 'Vlflii flm1ti' 1t1mY1 vimLvi° .:imYI VI~ m'Vlfli1 fl~· 'U 1 
L 'Um1'11L?t'UvmV1111 ~?t11.:i?t11fi°Lba~?t1c.i.:i1l.J 

mm1riu1V111'1~m1?tm'Ut11~naum1~.:i'll'U1~L~n 'll'U1~na1.:i 
bb~~-u'U1~1Vlaj 

,, 
<i'..kl ?1 1 :1J1'Hl'U~'\/11'Vi.,J~n11~ 'U~ BBnbb'U'U'U 5 bb?t~'l'1'Url1 

fl11'U1V111'1~fl1) " 
bba~ih1m1l.lmt1L'U'l1'U L'li'U iivm~m1mV111 (Food Exhibition) 

bb~~ii'Vl1)~fl1) 

-u'U1~ 1 Vlaj 

~n'\!l~fl11'11b?l'UB 

B1Vl11bba~ 

t.Ji'\vinru'1mV111 

~1'U~B 

~n'l!l~vl1'U 

fl11b~V'U1 
" 

bb~~~~'U1 

B'll°i"fl11l.JTI Vil.I 
" 

f111 bb?l~'l~'UA 1 (Trades how) 11l.J~ 'l f111'U~'\/111'1., ~ f111 

vi'1tJ.:iutb~mru 

?t1l.J11ti tii1bii'Um1vi1mbe.J'U n 11vi a 1 ~ bba ~ b'11'11vi'a1 a.:i 

b :a.:i51 n '1vi'1'UB1'\/111 

ct.C9l ?11m1m1.:ibbe.J'Ubb~~~ ~Lvi~ vl.Ji al.J a ~'Uri' 1LLa~a tJmru vi' 1-:i ., 
" ' I 

L 'Ufl1)b .u1~1 l.J .:i1mL?t~'l~tJri' 1'\11~ au'Vl11~ m1 )1l.Jn.:i m1ll1 

b 'Vlfl 1'Ufavm'1i1c.i1 tJm1'1~bL?t~.:i 

ct.kl ?11m1ritl1b?t'Umba~1 ~'li' vl.Javl L~ t11i a.:i nua1V111 (Food 
" 

Storytel ling) 1~v1'li'1. tJ LL 'U 'U LL a~ L 'Vl fl t1fl~·VI~1nVI~1 v 
b 'litJ n11'11 L?t'UB L 'U'l1'UbL?t~'l~'Url 1 Lba~U'Vl))~ n 11fl1'UA nu 

" 
m1i;11v'Vla~?t~ (Live Vl~B St reaming) LU'U(;]'U 

b.C9l ?11l.J11tiPin'l!l1bba~&i~vi1l.Jbb'U1LUl.J'llB'lB1'\/111 (Food Trend) Ci'. 

vi'1tJIJi1.:i 1 L'li'U L 'Vlfl 1tJ fav m1u1foflbba~Y1q&im1l.J~u1fofl 

~'Uri'1Lba~u1m1 m1l.J11aul'i'1'Vl1.:i L~1'l!l~n-;;i ~'lfll.J Vl~m'Vlfliifl " .. 
m1'11L?t'UvLV1l.i 1 Lll'U(;]'U 

b.kl ?11m1ritl1a.:iA"fl11l.Jf ~1m'VlflL'UL~tia1V111 m1~~bvi~t1l.J Ci'. 
" ,, ' .1"''1""" 

fl11Bvm b 'U'Ubb~~fl11?111'l?l11fl B1'\/111 l.J1 u)'U b '1H YIBV!B'U?l'UB'l 

m1l.Jt;Ja.:im1-ua.:ianri'1ViV1a1nV1a1t1 
" 

b.m ?11l.J11t1 H'Lfl~ a.:i:W BVl~BL'Vlfl L 'U faffi 'Ufl11tJ1'uvimL"1.:ia1V111 

b vi a 1~a.:iritJ1~ n aui 'l'\/ll.J~ ti ntl1 b?t'U a ml.Ji' vi ti tJ1~?1.:il°i" " , 
Lrn~il11utJ1~m'U 

b.<i'. ?11l.J11t1 H'LL mf1~m1l.J&'l~'Uvl1'U~'lbb1~'9al.J (Environmental 

Sustainability) V1~m~1'l!l~n'iJVl~'Ub1V'U (Circular Economy) 

mt.h~vn~1m'Um1~~b~tin Lvi1vl.J tJ1~ne:iuV1~mLtJ11tJe:i1vrn 
' " 

b.ct ?11l.J11tl'U1W1 f111oLJ Bl.J ~LL \J1 L i!l.Jf111~a1~ LL~~Ylntii n11l.J 
" " · 1 

~u1fofl 1~b.U1nrn'Vlfl1 'U fav m1?111.:i?t11ri"e:i1V111 L~a~~'U1 
" {;]tJLLuue.i~~.nru'Yi~~au h'Vlv Yi1al.J~.:i~a?t111tJV'.:i~L~m<ff a.:i 1vi' 



- bO -

a1m1C1~tia11 nuVi:w.:i1'UV1~ti'1 fl ri'1tiE11.:iiji.J1:::~vi6m'W L ~ti 1 ~m Tt11 L'1'Uti 
" 

L U'U 1 U\;11l.JlVIC1U'l:::'1'lA , 

'11l.J11C1vl1'l1'UL i'J 'UVi:wf;i:w n ucf~1 
'U LL'1:::'U~Vl11'1~fl11L1'1 111'1m)1,:iij 

" 
i.J1:::~vi5m'W 

... 
fl11'1tl'111 

(Communication) 

m1vi1.:i1m th.ivh.J 
(Teamwork) 

1:::~'\J~'l 

'11l.J1'JC1af 1.:ia11fi L Yi tltltl fl LL '\JU LL'1:::i \ill'U1'11'11/i:.J~ VI.ti' ru"'1 tl1Vl11 11:wfi.:i fl11~~ L;a.:iaf1.:ia11fi 
" 

lVl~~'ULL'1:::LVlfltJfl 1 V!lJ 1 (Creative Thinking) 

1:::~'\J~'l 

a1m1m.U1hLL'1:::1iLVlfl1 'U fav~~Yi'11 'Ufl11tltlflbL '\JU LL'1:::af1.:ia11fimV111 fl11:W L oLJ1hLL'1:::1 off 

b'Vlfl1'Ufav~~YI" 

(Digital Literacy) 

1:::~'Ufl'11'l 

OJ OJO OJ d 
G>.m. 'Vln'~:::'tlv'l~1'tl1'UnnTVl'U~ti1Vl11 (Dietitian) - 1:::~rn't!E.J11!1ru ., 

YI fl~:::vi w.:ii.J1:::a.:il'i'llti'lU nn1Vl'U~tl1Vl11 (Dietitian) b U'Ufl111 im1:wrl 'Ufl11lU '10tl 
" u ruV111.n'1!'U1fl11 fatim1i.J1::: Lil 'Um1::: 1il'1l'U1fl11'1Jti.:ii:.i" u 1 ti 1 bfl11:::,,f LL'1:::11.:iLLi:.J'Um11 V1Lil'1l'Uu1u ~ 

~ " 
m11 ~r\'1i.J~ fl~1 ~~V11:w 'lh:::LiJ'Ui:.J'1 '1-:iba~:w Lb'1:::~'Uv-lm1::: 1.n'1!m m1 LL'1:::m1~~ LL U'1'ltl1V111 buvn::: hfl 

" 
1~bi'J'U1 iJ \111:W Lbi:.J'Ufl11f fl~1byftJ1 ~ L Vll.J1::: '1:W nu 11flLL'1:::m1:::1fl'1l'U1fl11 1~ ti ii iJ 1:::au fl 11 ru1 'UG11tJ'lTU 

111'1'\J 1m1'U1m1tiv1.:iiititi ct ll~'U 1 u 

'11~'\J 1'11ti6u1tim1 :wV1:w1 CJ 

a1mw 1-tim1:wf LL'1:::Vi fl~:: 1'Lil'i'1'UivimmaV1{ LL'1:::L'Vlfl1'U1'1v 
" 

fl11tl1Vl11 LL'1::: Lfl ~ tJ'liJ tll.J1'lJd::: tJ fl V11-til 'UV!« fl fl11 bb'1::: L 'V1 fltJ fl , 
1'Wfl11LLD11Utl1Vl11Lb'1:::LV1fl1 'W favfl11 i:.J~Vltl1Vl11 

" 
Yln~:::l111'U 

lVltl11"11'1Vl1 

fl11tl1Vl11 

<9l.® '11:W11C11Lm1:::iA'Lb'1:::i.J1:::biJ'Uflf;1J.fl1'Wtl1Vl11 '111tl1Vl11Lb'1::: l!:l 
' 

i:.J '1fl1::: Vl'U V1°tJil11::: 1il '1l'U11111 11 :w ii 'l n'l::: 'U1'Ufl11 'lh 'l , 
LL'1:::i.J1:::fltiumm11~LV1m:::a:wnum1:::1il'1l'U1m1 

a1:w11C1fl1Ufl :Wfl rum'W1 'Wm:::u1'U m1~~ VI LL'1:::i.Jf ui.J 1-:i , , , 
fld:::'U1'U fl11L Yi' tif fl~1 LL'1 ::: L ~ :Wfl rufi 1V11'l LJl'1l'U1fl111 ~ tl'U , 



.~ 

nTrJ1..:ILLi:.J'\.J LLn:: 

f11'H\;l~tJl.Jtl1'Vl1'i 

f11'i1Lfl'i1~~ 

LLn::tl'i::l.J'Jni:.Jn 

cLJ€Jl.Jn 
\J 

., ,, 
'Vln'l!f~Vl1'\.J 

f11'iU~'Vl1'i~Vl f11'i 

- ct -

fi1v5u1tJm1l.JV1l.J1 tJ 

" 
\£>.<i> '11l.J1'i'1\;l'i1'1'1tlUfl UJfl1Yi'lJtl\ltl1'Vl 1 'iLLn~1\;1'1<iiU 'i1l.Jl-i'\l i;n . ' 

flUJfl1'Vl1\l lfl'1llJ1n1'iLLn~'11'itl1'Vl1'i • 
\£> .\£> '11l.J1 'i Cl 'i1U 'i1l.JLLn:: n1'Vl'\.J ~m 1l.J ~ tl\l n1 'itl1'Vl1'i'lJ tl\l ntjl.J ct 

eru1Lflfl~LL!Jln~1\ltl'\.J ~\l'Vl1\lvl1'\.Jtl1tJ i'l'lJ'\.J5'i'il.J 'Vl~BPl1'1'\.J1 
\J • 

L'li'\.J mV11'i~1mn 

\£>.rn '11l.J1'i'111..:I LLi:.J'\.J 1 'VILfl'1l '\.JU1U ~ LLn' er u 1tJhw1 'IX av~ fl~ tl..:I n u ct 
\J 

LLe.J'Un1'~-rn'l!f1'1Jtl\l LL '\l'l'Vltl 

\£>.ct '11l.J1 'i '1'\.J'i~ Lii '\.Jfl 11~Lfl'll'\.J1 n1 'i'lJ tl..:1~U1 tJ LLn~11..:I LLi:.J'\.J ct 
\J 

Lfl'1l'\.J1n1'i~1l.J nuu fln1 n 'i'Vl1..:I n1 'i LL 'V'l'VIV 'i1l.Jff ..:! f'l°1 '\.J1 ru 
' 

tl1m ru'11'im'Vl1'i~c!u1tim'i1~H'u 
\J 

O I ILi <QI Q Clil < 
\£>.ct '11l.J1'i'1'Vl1..:11'\.J'i 1l.Jn U'Vl l.J?f'V11 '1l1'1! Yrn1..:in1'iLLYi'VltJ 

L vJ BYi '11'iru1m 1l.J ~ tl..:1 n1'i LLn~-u tl~1 n ~vl1'\.J tl1'Vl1 'i'lltl..:I er U1 tJ 
\J 

'Vl~vc!u11.rifl 1 mL~n~'ll1.:ii't1 
\J 

\£>.b '11l.J1 'i '1 n°1 'Vl'\.J ~'VI~ tl Iii'~ LL tJ n \l tl 1'VI 1 'ihf LU tJ1 tJ \;11l.J LLi:.J '\.J 

m'ifo~1 LLn~L'Vll.J1~?fllnu L 'ifl'Vl~Bm1::'Vl1.:i 1.ri'1lmm'i 

\£>.~ '11l.J1'inl'i'~L~Bn tl n vu'i l.J LLn~ n°1nu~ LLn~tl ih.J~ .:i1'\.J rn 
\J \J ..i 

1 tJm'i11.:JLLi:.J'\.J ~~L\;J~tJl.Jtl~.:iLLn~ LM~mV11'i 

\£> .~ '11l.J 1 'i ntl n tl'~ m l.Jl.J1\;l'i ~1'\.Jfl11l.Jtln t) ~Ji' tJ 'lltl\l t) 1'VI1 'i \£) 

f11'iLnu1n'l!f1 LLn~~'\.J!Jltl'\.Jn1'i~~f11'i~L'Vll.J1::'1l.J L~B1 '1Xm'Vl1'i 

iim1l.Jtlnv~.!i't1~1V11um'iu11.riR 

'11. <i) '11l.J1'i ntl 'i ~ Lii '\.JLLn ~1 Lfl 'i1::,.., u (\!'Vl1~ 1'\.J Lfl'll'\.J 1 n1 'i LLn:: ct 

11\l LLi:.J'\.J 1 IBfl'tl'\.JU1UVl~L 'Vll.J1::'1l.JtlU'1fl11::'1'lJfl1Yi 
' 

rn.\£> a 1l.J1'i '1~ vi nn: l.J ~ u~L.ri R 1 tJ n1 'itl 'i:: Lfi '\.Jfl 11:: 1m1'\.J 1n1 'i ct 

LLn~1 Lfl'i1~~Ufl l'Vl1'1'llfl1Yi'lJ€J\lc!U1tJ1 tJLL~n~'ll1.:ii' tJ 
•1: ' \J 

'11.'11 '11l.J1Wtl'i:: LD'\.Ji:.Jn n1'iVIVl'1tlU 1 tJ~ tl\ltl~ u~ n1'i L vJ €JL(;l ~ tJl.J 

LLn~ 1 '\Xfi1LL 'U~i.11vl1'\.J lfl'1l'\.J1f11'i 

rn.ct '11l.J1'i'1U'\.JVi nLLn~.a' nmm'lfl11~'1'llfl1Yi L if €1\l~'\.Jer U1tJ'Vl~€J 
' \J 

0-tlu1m'i L'li'U f11'iLL~tJ1 tl1'Vl1'i 'V1~€1?11'iLRii LV'J€J'Vl1l.J11Jl'i f11'i 

1 'Llf11'iU€J\l tl'\.JLLn~VlLLn'1'lJfl1Yi 
\J ' 

rn.ct '11l.J1'i'1~Vl!Jl1l.Jf11'i~ 1L U'\.J\l1'\.JLLn~\;l'i1'1'1 €JU n1'iU1 n1'i tl1'Vl1'i 

hi\ u '\.J 1 U(;l1l.J mm ~1'\.J ~ 1'\.J Lfl'1l'\.J1n1 'i fl11l.Jtl n €J vi.Ii' tJ .. 
ct.G> '11l.J1'i'1~V!tl'i::Lfl'Vltl1'Vl1'i LLn::11\l'i::UUn1'i 1 '1Xu1m'i€11'Vl1'i 

1vi€1~1\lL'Vll.J1~'1l.J 

ct.\£> '11l.J1'i'1U~'Vl1'i~Vl n1'ivl 1'\.J.:JUtl'i::l.J1 ru LLn::fi1'\.J1UJR11l.Jfll.Jfl1 
' 
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ct.<91 '11 l.111m1 ~ bb ~ 'W iii mfl 1 '1 tJ bb'1 ~~ in.J'W 1vi'1'W1.n 'tl'W 1n11 

81'\nW11~n1 1bbYiVl EJ fl1)bbU11U81'1·111 ~in.J'W1 '1m81Vf1) 
'U 'U 

Vt~eiei1Vf1 1foPi~b v1ei1 '1-1 mm~'1l.lnu~ tl1ti f u tl1~V11 '1.J41ti 
'U 

bb'1~ 1~'111mm1~'11b ll'Wmut'i'1'1.J 

"" ., tJ 

er m11\lti~1'W 
er.~ '11m1m -Ii tJ'Wbb'1 ~a.ii th1 ti~ '1 n111 '1 tlbb '1 ~~· ~~ l.l vf B'. 'W 1 

1.n'1l'W1fl1) 
ct.m '11 l.l 11n~in.J'W1'1.J 1ti \J 1tJn11u ~ n 1181Vf 11Vf ~ ei 1 tJ 1 bb n 1 l.l 

1.n'tlmm1 b ~ei·1bti 1'Wm1?i~b'11l.!'1'lJ.fl1Yibb'1~m1m\Jfll.l11fl 
' ' 

ct.Ci'. Vlm~~1'1m:ii~ tl fiu~ b'li'W ni1 tl 1~ bli'W~'11.n'1l 'W1fl1 1bb'1~ m 

'l'll.fl1Yi'lJei~tl1~'1l1'1l'W Vf~eim1vh 1m~m1-Kin.J'W1'11l.! '1l 'W 

'11m1n 1 '!Xri1tl~n~1 bb'1~m1l.li~1'W1.n'1l'W1m11 'W m1tlf u b tl~ tJ'WYi 'l~ m 1l.l 

m11'utl1~Vl1'W81Vl11Vf~eim1l.!11i' ei~m1'111mm11 ~b VflJ1~'1l.l 1 'Wbb~'1~'1i1~1 tJ 

'11m1n 1 ~r\'1 bb 'U~tl1 bbri ~u1 ti bb'1 ~meiufli'1 b~ ti1 nu Vt"' nm1V11~ 1.n'tlm ni1 
• 'U • 

m1b~ein Vt~ei tli'rn tl~m..1m'Vf11b-Weiue:i~n'U bb'1~u1u~ 1 )fl 

'11m1n-Kin.J'U1Vt"'n'1m riifo eitlm ru bb'1~~ei~1~ 61 ~1i'11wrunTH~tJ'U 
" '\J " I 

fl1) '1e:J'U 

'11l.!11n1'11.n 1 ~1-er ~ n 'l ~ 1'W~Tu1.n 'll 'U 1 n 1 1bb '1~ n 1 1t1'1 b'1'Wei~1\J 1 ~ tJ 

bb'1~ b oif 1 hi'i'YivlV11~ fl1) bb YiVl ~ 

'11l.!11rl 1i1'rf1 bb 'W~tl'1 bb'1 ~11~ bb~ 'W n 11'1~e:i1Vt1 1V11l.!Vt~n1.n '1l'W1 n11 

'11m1 ntl1m1l.l~v1°1'U1.n'll'W 1m11 tl1 m 'Wfl11bb 'U~tl1 bb'1~!J n e:iml.ltl1~'1l1'1l'W 
'U 

b ~ ei?l~ b'11l.!'1'lJ mti bb'1~ fl11l.ltl'1 e:i~il ti 'lJ e:i~ ~u11.n fl 
' 'U 

.. 
fl11'18'111 

(Communicat ion) 

1~1'i'unm~ .. 
fl1 )'18'111 

(Communicat ion) 

1~l'i'un'11~ 
., ., .. 

fl1)Yiin.J\J1~8'W 
'U 

(Developing People) 
" 1~1'i'LJ-W'U_li1'U .. 

fl11'18'111 

(Communication) 

1~1'i'unm~ .. 
fl1)'18'11) 

(Communicat ion) 

1~1'11..JG'!~ .. 
fl11'18'11) 

(Communicat ion) 

1~1'i'unm~ 

m1-Kin.Jm~B\J 
'U 

(Developing People) 

1~1'11..J~~ 

'11m1n 1 ~r11 bb 'U~tl1 bb'1~11~ bb~'U m1~1 b il'W~1'U bbri ei~ri'm 1 m~ei~G'!'ll ei'U1l1' tJ m1-Kin.Jm~B'W 
' 'U 

fl11l.JU'18~JltJ m1-Kin.J'U1bb'1~bb tl1~ tl ei1Vt11 ~\JU1~lJ1UJbb'1~~ ~B1'U1 tJ (Developing People) 

'11m1m .LJ 11" bb'1~1ibY1 fl1 'W fa i'i ~~VI '1bvie:ini1tl 1 ~ bil mb'1 ~11 ~ bb~'U 
~1'U1.f1'1l\J1 fl1) 

fl11l.Jb oif 1 h bb'1~ ti 
bVlfl 1'Wfav~~Vl'1 

(Digit al Lit eracy) 

1~l'i'un'11~ 



·"' 
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• Q,J Vf n~:m'1~'1l.J'fi'1'U~ Q,J 

'11~'\J 1~~'U 

'11l.J 11ClU1~'11'U\l1 'UlL'1~vl1\l 1'U ~1 l.J tl'U,,,'11 fl'Vf '11 E.1'11'1J1L~e:J'U11'1LU1'Vfl.J1 El 
Q,J 

(9)0 fl11~~fl11 
.ol • • 
'Vlfl1'Vf'U~ fn1l.J'Vf'11fl'V1'11E.l 

(Managing Diversity) 
., 

1~~'U~\l 

(i),Q'l. 

Vf n~~~Vi.:ioJ1~'1.:ifi'IJe:i.:itl' fl b.fl'll'U1 fl11L ~e:i m1e:ie:i fl LL 'U'U'Ul t11 m1l.JmV111 (N ut ri novator) 

L U'Ufl111 off m1l.Jf LL'1~Vi' fl~~~1'Uivw1~1?1t111 LL'1~ L 'Vlfl 1 'Ufa~ m1e:i1vt11 ?111mvt11LL'1~~" m~'Vl'U~ e:im1~ 
\I 

1.n'll'U1fl11 m~u1'Ufl11u1 .:iu1~ne:iumvt11 L Y1 an1vt'U~ 11\l LL~'U ~~'U1rl' aa1vt11vt~a~~t11.!1' ru'fi'a1m1 
' 

1 i.1 L vtl.J1~'1l.J ti'u.n11~1.n'llm fl11 LL'1~t11e:J'U?t'U a.:im1l.JY7wrn1 ~'IJe:i.:i ~ u11.nfl ii fl11l.Jf i(, 1'U m1~ ~v\'10'11 fl 
\I \I 

1.n'll'U1fl11 fl11tl1vt'U~mvt11 fl11l.J~~1'U1't11m~au'Um'Vt11 (Food Additive) mvt11~.:ini'U (Functional Food) 
\I • 

fl11LLu1~umvt11 (Food Processing) LL'1~fl11l.JU'1e:i~.ti'EJ'Vl1.:im,..,11 (Food Safety) 1~E.Jiiu1~'1'Ufl11ru 

1 'UmE.1.:i1'Ue:iv1.:i-Ue:iE.1 er u~'U 1 u L~a 1 '1Xijfl11l.JL zjm'll1qi 1'Um11iX191mn~11.n'llmm1 m1ae:imLuu'U1't11m1l.Jmm1 

LL'1~fl111Lfl11~-Hm 1l.Jlli' a.:i fl 11~u11.n fl a v1.:ifl 1au fl'1l.J 
\I • 

(9). (9). '11m1ti 1offm1l.J~LL'1~Vi'm~~1 'U~1'Ui'Vlm~1?1t111LL'1~L 'Vlfl L 'Ufa~ 
\I 

fl11 e:J1'Vf11 LL'1~ Lfl~ a.:i:W e:Jl.J1U1~ El flt111-&"l. 'UV!"' flfl11LL'1~ L 'Vlflilfl 
' 

1 'Ufl11LL U11Ue:J1'Vf11LL'1~L 'Vlfl L 'U fa~fl11~~(;1EJ1'Vf11 
\I 

... .. 
"J'Vlf.11~1'1(111 ~'1 flW'Vl'Ul'i EJ.fl11~1fl'll'U1fl11 11l.Ji°i \l fl1~'U1'U fl11U1 \l LL'1~ 

' 
fl11EJ1'Vf11 U1~flEJ'UEJ1'Vl111'1XLvtl.J1~'1l.Jtl'U.fl11~1.n'll'U1fl11 

'11l.J11ti fl1'U fl l.J fl ru.n 1~ 1'Un1~u1'Un11 t:..1~ t11 LL'1 ~u1'uu) .:i • • • 
m~u1'Ufl11L Y1 e:if fl~1flrufi1'Vl1.:i LJV1l'U1fl11LL'1~L-w° l.Jl"l rur\1 ' . 
'Vl1.:i 1.n'll'U1fl111 iXnut:..1~t11.nru.n 
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h@ ~ 1ll11 fl I'! 11 '1 ~ tl 'IJ fl ru .fl 1'W'1Jel..'.Itl1'V!11 LL '1~1°' (;)fl ~ 'IJ 
• 1 

11ll~'lf1rufi1'Vl1..:i1.n'lf'U1n11LL'1~~11mvi11 • 
" 

l!::>.l!::> ~1ll11rl11'\J11ll n°1'V!'U~ 11..'.ILLf:.J'U LLG'l~oWl?lJ'U1~tltl1'V!11 

vi~t1i:.J~l'lnruonmvi11 1-Xi1m1l.IL vim~~llnu m1~ 1.n'lf'U1 m1 

'1J t1..:i n'1' lJ tr u11.nAVi° LLl'l nvi' 1..:i n'U ~ ..:i'Vl1..:i~ 1'Um CJ i' 1?1J'Uu11l.I 
1 'U 1 

... ' 
'V!1€ll"11~'U1 L'll'U tll'V!11~1'11'1 

l!:>.m ~1m1riri'~L~ein Ll'l~CJll 'llwneiuvi~mL'll11'llt11V111 LLG'l~~uri 
'U " 'U 

I .::ii I Ct. Ct. <Ci! <LI CV 

~ 1'Uf:.J~l.1'1Jtl'ltl1'V!11'Vl 'll 1CJL~1 l.11~'ll11'1 L'U el~ l.lf:.J~ 

n1111..'.ILLi:.J'ULLG'l~ LLG'l~ fo'lf 'UI n11.y( L'Vll.JI~ GU.J L ~·ti I'! tl'IJ ~'U ti..'.! fl'Jll.I~ ti..'.! fl11 

n11Ll'l1CJl..ltll'Vl11 '1Jtl'l~'IJ~1.flfl 

., ' 
fl11'JL!'l)1~'V!LL'1~ 

th~ll1'1i:.J'1oLJtll.1'1 
'U 

'U 

hG:'. ~1ll11'1vl1'l1'U L U'U~'J'U'V!~ 'l'Utl'l~'V!~1'1l1i'lf1;g'W 'Vn'ln11LL 'W'Vl6 

l!::>.b 

Q'l.<9> 

L ~ tlfl1111'l LLi:.J'ULL'1~vl1LU'Ufl1)1 lli.n'lf'UUIU ~ 
~1ll11rlfl~L~tln ~ neJ'\J)lJ LLG'l~n°1tl'U~ LLG'le.fi.Jnu~'ll'U 

'U 'U d.J 

1'Um111..:iLLi:.J'U~~Ll'l~CJll 'll1..:iLL'1~LM'V'lmvi11 
' 

~1m1ri'll~u~l'l1llll11'11,;11'Ufl11ll'll'1ei~.n CJ'1lv..:imvi11 ( GHP 

HACCP ISO 22000) fl11Lnui'm~1 LL'1~.ff'Ul'ltl 'Ufl11'1~fl1) 
~Lvim~~ll L~t11-Xmvn1ijm1ll'll'1ei~.n'CJi:l1'V!~'Um1u~1.nf1 
~1ll11rlU1~Lii'Uf111ll~ tl'ln11~ 1'U 1.n'll'U1 fl11 LLG'l~oU ei'1°1 n~ 

1 i1' r\'1'll~ m~n~ 1'U 1.n'lf'U1m1LL'1~LLi:.J'U~ '1J.fl1'W 1 'ULLtii '1~'111..:ii' CJ • 
1-Xijm1m'V!m~~ll 

m.l!::> ~ 1ll11 rlU'UVi' nLL'1~'ll1~Ll1'U.fl11~1.n 'lf 'U 1n11 L ef el ..'.I~ 'U 

LL'1~~'1J.fl1'W'Utl'lt~'i.'.hCJV11t1rnoffu~m1 L'li'U fl11LL~CJ1 tll'V!I) 
1 'U 'U 

vi1t1~11Lfli1 L ~t1vnmmm11 'Un11Utl'l tl'ULLG'l~~ LL'1~'1J.fl1'W 
'U 1 

~1ll11"~~1'11ll n11~1 L U'U'l1'ULL'1~1'111'1~€l'IJ n11'\J~ n11tll'V!11 

1i1'Lu'U1ul'l1l.IlJ11'1) .;11'U~1'U 1.n 'll'U 1 nr) fl 11lJ u" t1 ~ .n CJ 

~'1Jtl'U13J'CJ LL'1~flUJ.fl1'W . ' 
m. G:'. mm1cif11m rufl ruri1~11t11'V!11LL'1~ 1 it 'll1LLmll L ~ t1m111..:i LLi:.J'U 

1 

f1UJA1'Vl1'l1.fl'lf'U1n11 L'li'U INMUCAL Nutrisurvey 
1 

m.ct ~1lJ11rl1Lf111~~LL'1~€ltlnLL'IJ'Utl1'V!11'U11'ln11lJ (Food Q1 

Innovation) 

m.b ~1ll11rl1 Lf111~~ LL 'U11 tJ lltl1'V!11 LL'1 ~'W~ ~ n11ll~ un.n fl G:'. 

L ~tltltlnLL 'IJ'IJ'Ull'lm1ll~l'ltl'IJ hJ'Vl eJl'l '11~ 
G:'..<9> ~1ll11 ri '1 ~LI'!~ CJ l.ILLG'l ~'IJ 1'V!11'1~fl11'V!U 1CJ'IJ1fl11tl1'V!11 G:'. 

1mrn1'Uvi'vi°1..:i 1 ~'l'1l'U1~L~n '1l'U1~n'11..:i LL'1~'1J'U1~1viaj 
11lln..:i m1u~vi11~ ~ m11'11'U..:iu'll1~mru 1111mJ1..:iiji.J1~~'Vl6m"W 

n11'\J~'V!11~~n11 G:'..l!::> ~ 1l..111rl'V!11' ti 1° 'Jll nu Vi' ll'l 1'U1'Un11 ti €l nLL 'IJ'IJ~ rl 1 'U~ 
m1~~Ll'l~CJl..lm.Jmru L~ ei~~1..:i ~l?lJm 'V!~eii.J-ruth..:ivit11CJu~m1 

1 • 

tll'V!11 
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f'l1ei5u1 vm1lJvimv 

cf.Ci) '11lJ1'H111.:J LL~U~
0

1 L ij u n11 LL'1 ~th :a~ umt n111 ~ tJ 

Vl1.:J Lfl"!IU1n1) 

cf.1!:> '11lJ11Cliaf n'l.!J1Lrn~L-1i tJU11tJ-:11Un111 ~tJLL'1~~· .:J-filJ'rf a· U '] 
d CV 0 d 4CV 

L 'Wml~Yl1Lel n'111LL'1~'1el'111~'1n111'1 tJ 
cf n11i~tJvl1U 

LJ1"!lmm1 
cf.(;Tl '11lJ1)Cl~ <il.JU1'\/I~ mnru.n LL UTV11'1 LL'1~ t th LLn1lJ Ln"!IU1 n1) 

L ~ti'1i1tJL Un11~'1L'1~lJ~'l.lil1'WLL'1~n11Fl1'UfllJ L 11'1 

cf.ct '11lJ11C111'1LL~Un11i~tJLL'1~nT'j'V1~'1eJ'I LL'1~ L\Jl~ tJl.l-U'eJL'1Uel 
t .. ... ... t 
b1'11'1 n11 L 'WeJ'l.leJL'IU'VlU'1U'U'1'4U bfl1-:I n11 

'11lJ11Cl L ~fl1U~n'l!f1 LLri ~'U~Lnl'l1111lJFl11lJL VllJ1~'1lJ L ULL~'1~'1i1.:ii' tJ Lfi CJ'ltl'U 
" 

1n"llmm1~~ L ~eiufou1.:i ri rum'W~i111 
' ' 

'111111ci 1l1Ff1LL u~tl1vi' 1u fo"!lu1 m1 LLntl qivi1'V11.:i Lfl'llu1m1 11.:i LL~u 

1 Un11LLnUqJV11 Ln'llU1n11'l!lJ'1JU 

a1lJ11ci 1'llfl1'l.!J1 ei-:i n ~'l.!J1u.:i1u LJ1"!lu1m1 LL'1~n11i11 L'1u ei.:i 1ui ~ v 
LL'1~ L i11 '1~'Wl1''V11'1 n11LL 'W'V16 

1 ., ... . ,.,, .J ., t 
'11lJ1)('1 Vl'U) n1) u) n'l.!J1 Ln tJ'l n 'U el1Vl1) LL'1 ~ bJl"!l'\.J1 n1) LL'1~1Jl el'U'1'\.J el.:J 

Fl11lJvltl'ln11'1.ltl'l~'U~Lnfl 
" 

.. 
n11'1el'111 

(Communication) 

1~~unm.:i .. 
n11'1el'11) 

(Communication) 

n11~€l'111 
(Communication) 

1~~un'11.:i 

n1)~eJ'111 
(Communication) 

1~~unm.:i 

n11~el'111 
(Communication) 

1~~un'11'1 

v-J a1lJ11ciaf 1.:i'111r1 L VJ tieieimL uu LL'1~~<1l.Ju1am/~~\11.n ru'1 mvi11 11lJn.:i m1f1~L'B.:ia~1.:ia11r1 
" 

l\1l~~'ULL'1~L'Vll'li11'11vil.l '] ~ati~l'l'1ei.:inum1~fo"!lu1m1 (Creative Thinking) 

)~~'U~.:J 

L 'Vll'l Lu L'1V~~~'1 

(Digital Literacy) 

1~~un'11'1 
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lr:J. ..rn~::Vl.Ww':i::a.:iA°"tle>.:in1~.:JFt'Ub'Un~i.im"tl1~.:iLL'JVl~e>i.1L~::Ft'J1i.1Ei'.:i~'U (Environment and Sustainability) 

lr:J.@. ..rn~::"tle>.:Ja1"tl1~L~f.l'J'tl1'1J~1'Uf11':i~~'U1Ft'J1i.lfi'.:i~'U (Sustainability Development Specialist) -
.., d 

':i::VI \JL'tl tl'J'tl1'1J 

Y\' n~~vi y; -:i'\.J'i~?f 'lA'IJeM ~ L ~ tn'll1f!l ~ 1'Ufl1'i~ ~'U1 Fn1lJ A11lld -:i ~ 'U (Sustainability 

Development Specialist) LU 'Un 1 'ivi' ~'U 1 bb'1~ vi°1 b ii 'Un '1 t( 'Vl ff '11 B'l ti 'l fl n 'iVi' bf{ CJ 1-LJ B'l ntJ n1'i'1., VI f11'i 

~1'U~-:ibn~'1eilJ '1-:iAlJ bb'1~m'iri1nt1~bb'1t1-:ir1m t~CJ1bm1~,,;~rnm~'Vlt1'Vl1-:i~-:ibn~'1eilJ ?1-r1-:iA11lJGilJ~'Wfi 
\J 

vi~ n'U'/!ll'll'U bb'1~(11'j"J'1?ftJ'UFn1lJ t '\.J~-:i1'11 'Uf11'i~1bU'U'l1'U'IJB'ltl'lA m )"JlJii'l~ ~(111lJbb 'U"J t UlJn~'i~ b ,j CJU 

bb'1~lJ1(11)'11'U~1'U~·'lbb"J~~BlJ '1-:ifllJbb'1~5'i1lJ1iiu1'1 (Environmental Social and Governance, ESG) ... 
bb'1~'i1CJ'l1'Ut:-iM11'i~1b U'U'l1'U~ 1'U ESG mJ 1-:i:Wi.J1~~'Vl5 m~b Yi ei1 ~ ei-:ir1 m?f1lJ1'icii.JB-U~ ml.Ii mhv1'U~ 
bb'1~'11lJ1'iCl?ff 1-:ilJ '1A 1b -vi' lJ 1 ~ nuef l1 '1°"l'U llii ?!° "l'Ub~ CJ ?ff 1-:im1llb'1i

0 

mT 'U bb'1~m1lJi' u~ ~'llt1tJ(11° eii-:i AlJ 
" \J 

t~CJ:Wi.J1~?1t1mwJ1 'U?11CJ-:i1'Ut1~1-:iut1CJ m ll~'U l iJ 

~ ' 
1Lfl'i1~VI LL'1~ 

'\.J'i~lJ1'1 t:-!'1oLJBlJ'1 
\J 

?f 1lJ1'iCl Li 11 '1n1'i~1 L 'ii 'U'l1'U'IJB'l B'lA n'i LL'1~vf1 'l t'li n1'it:-J ~ (11 

'IJei-:iei-:iri' m 'i"lllrf-:i L~ B'U b 'IJ'V11-:iei l'l?f 1Vln'i1lJYl~-:i~rn nw'Vlu~ei , 
~-:iLL1~~eilJ LL'1~ A'UV1~ei'1-:iAlJ L'ti'U rn'i'\.J~eiCJn1~L~ei'Um~'1n 
LL'1~1~ ~tJ rn 'iL tJ ~ Lt:-1 CJoLJ Bl.1'1'11 ei-:i ei-:i r1 n 'i 

" 
@),\£) '11lJ1'iClb-U' 1 h bb'1 ~'\.J)~ bn'Uef jj ?!° "J'Ublii ?!° 1'U b~ CJ'IJB'ltl'l A n1 ct 

" 
bb'1~ 1-ffY\'n~~~1'U~~ Yl '11 'Un1'ibntJ'i1U'i"JlJ<LJ' BlJ'1'11 n~:)j?f° "J'U 

" " 
bn° CJ1<LJ' ti 'l ~ 'l.fl1CJ 1 'Ubb'1~.fl1CJ'U ti nB'lA m 'i1lJ~ 'l bb Vl'1° -:i<LJ' BlJ'1 

" 
.fl1CJ'Utln~'U 1 b'ti'U '1i11bb'1~~t1'1'lfllJBB'Ub'1U )"JlJi1-:i-U'm;J'1 

VI~ B'111'1'Ub 'Vlial b 'ti'U U qJ'!i11CJn1'i'\.J~lJ1run1~b~tl'Un1~'1n 
(Greenhouse Gas Inventory) '11'i?f'U b'Vlialtl1~L~B'Un1~'1n 

VI~ B'i~'UU?f1'i?f'Ub 'Vliai~n iai1m;1{ (Geographic information 

system: GIS) 

'11lJ1'i ci1 bfl'i1 ~,,.,. bb'1~'\.J 'i~ blJ' 'Ufl11lJ b~· CJ'l(11° ti~· 'l bb 1 ~ ~ BlJ 

Fn1lJVl'11nVlmCJ'Vl1'1~1.fl1~ (Biodiversity) bb'1~fl'UVl~t1'1-:iAlJ 

'11nm'i~1LU'U'l1'U'IJt1-:iei-:ir1mLL'1~vi1-:i hlmw~ t'l'IJt1-:iei-:ifi m 

rf 'l'Vl 1-:Jl'l'i -:i LL'1~m-:ieY eilJ 'i1lJi'i -:i lei m?f 1'Wrn'i~~'U1t:-J~(11,t) ru~ 
u~ m'i VI~ Bfl1'i'1'l 'Vl 'WVi. LU 'U'\.J'i~ LCJ'llU Lb'1~'11· 1m?1~ lJ?f f 1 -:i 

' 
m1lJ~-:iv'U1m~CJ~tn1LLnt1-:iri'm 

©.ct ?11m'im zjeilJ tCJ-:i~rn m~'VltJ~Ln~'11nm'i~1 L ti'U-:i1'U'IJt1-:iei-:iri'm cf 

LL'1~vi1-:i t 61! m'it:-i~ (11'1J ei-:i ei-:i r1mnuLll1V1mt1 m 'i~ ~'U1Yl ~-:i v'U 

'j'JlJCi-:J'\.J)~ L~'UVl~tl fl11lJ L~ CJ'l~1'U~'V15lJ'U~CJ'1J'U 
' 

© .cf ?11lJ1'ici'\.J'i~Ln'U'i~lllu'IJei-:it:-1'1m~'Vlul'ieim1lJd-:iv'U t~CJ1-ff cf 
QJ.J'v Q. 1 t.I - 1 v ud'v 
m'll1~'V11-:im'iL'l'U L'1J'U (11'U'Vl'Uf11'it:-1'1(11 muAntJ(111'111~ 

' " 
'V11'1Gi'lfllJLL'1~~'l Lb1~'1Bll 'i"lllfi'l fa f11?f'V11'11J'in'1 



. ~ 

., ., 
Vln'l~~Vl1'U 

fl1'H?l'U€JLL 'U1Vl1\I 

~1LU'Ufl1i 

L~mu1V1mt1 

~m~~l'i'1'U 

fl1)'U~'\111i~Vlfl1) 

1Fli\lfl11 

- (9)0 -

b.C9l ?11l.J1'HHoLJ11'J'LI1m.J1tl fl!)Vll.J1tl l.J1Vli~1'U 'Vl~mL'U1UflU~ G:'. 

~L~m-U'fl\I ~\11'Litli~LVlP11VlmL'1~?11fl'1 L'li'U Global Reportins 

Initiative (GRI) Sustainability Accountins Standards Board 

(SASB) Paris Asreement l.J1Vli~1'Ufl~l.J ISO 14000 

iv.iv ?11l.JTHH?l'Ufl'U1tiu1v n1'\ll'UVlfl'1t1Vl6 Lu1V1l.J1t1 bb'1~vr1<ff1vi 
' 

1 'Lim1~1 L ii'Limi L ~fl?tuu?t'U'U mi'W'~'U1~~\I v'LI ~\lmi~vi mi 
' .cJ I Q V d CV d Q.I 

Fl11l.JL?ltl\1Vlfl?l\ILL1Vl'1fll.J LL'1~ Fl'U'\llifl?l\IFll.J '\lliflfl1i~~'U1 

., d 
'U fl t!Vl?IVl 

' 
b.bll ?11l.J1it'li~'U Lb 'Vl'1 \lvl lJ1 LL'1 ~LL 'U1Vl1\111'U11l.JoLJ fll.J '1~ \11 'U b :S\I 

bll.@) 

' " tl~ l.J 1 ru LL'1~L;a\IFlru.fl1~'ll fl\I LL~"~ vi' 1ef 1 vi i1l.J fi \I LL 'U1Vl1\1 
' 

~ VlVI 1l.J F11111fiuV1i! 11 'U fl11Vl°1Lii'LIfl1il'l1l.JLu1'Vll.J1t! LL'1~ 

LLt-J'Ufl1i'llt11 t1t-J'1 mi~1Lii'Lim11 'LI fl'U1Al'l 

?11lJ1i'1tJ1L?l'Uflfl\IAFl1111f Vl~m VlFlUFl 1 'VllJ (Ability to Learn) 

mu-ru 1 m 'Um1~1L ii'LI mi L Yifl L u1V1mt1m1l.J~\IV'U'llfl\lfl\IA m 

'' v .c:i1 __, di ex v ' a o 
m1~~'U1Vl tJ\I tJ'U Vl L V1111~?111 fl'Ufl\I Fl m 1111frrn1'Vl'UV1L1i;,1 

I') 'U Vl 'U Vl of~ ti 1 ni Vt~ fl 1"' M'I Yi' '1°1 LU 'U 1'LIfl11Vl
0

1Lt1'Ufl11 ' , 

bll.b ?11l.J11'1oW~'U1 flflflLL'U'U '\ll~fl?l{1\l'U1Vlm1l.J fl11'1Vlt-J'1fl1~Vl'U b 

Vl°fl~\ILL1Vl~fll.J LL'1~ Fl'U'Vl~m;'\IFll.J 1vitif'U~\IFl11l.Jfl~Li1'U 
'11fl~ii~1'U11'1~1'UL~t1 LL'1~~~ L~t11-U'fl\I 

" " 
bll.bll ?11m1'1?1-r1\lm111~1l.Jiiflnu~1v~1\I 1 vli1~1mn'v1ifl\I t> 

L Yi fl~\IL?l~l.J m11-ffVlf~t11mfl~1\1£itl1~~V15m~ m1~1 L U'U 

01 n'1l'i'1 vm1l.J-ru~ ~'lrnu m1n1Vt'U~ b u1Vtl.J1v bb'1~ m1l.J~ L~11 , 
11vm'll1 'Vl~flfl1i~1l.Jn'U1u~vi'l!fl'Ul"h 1-ff~1v1 'Um1~1L U'Ufl11 

b ~fl~\I b?l~l.J b U1'\lll.J1Vfl1ioW~'U1~ ~\I V'U 
bll.G:'. ?11l.J11'1~~(;11l.J tl1~Lii'U Lb'1~Vl'UV11'Ut-J'1fl11~1LU'Ufl11 11l.Ji1\I 

~ ~ 1iXiifl11V111 '1?1 flui \1'11fl.fl1 v1 'LI LL'1~.fl1 V'U fl flfl\I A' fl 1 

L ~flm1tJ-rutJ1\ILL'1~oW~'U1 m1~1 L U'U m1 11l.Ji1\I m111fl fl~fl\I 
' " 

' d "' 
bb'1~'U1 b 'l!flflfl 

bll.ct ?11l.J11'1~~YJ°111 V\11'U t-J'1fl11Vl°1Lii'Ufl11 11l.Jfi\l~flVl
0

1\I 1 G:'. 

L'li'U L1u1'll~ ~fl~\1Fll.Jflfl'U1m1 Fl~Ub~tl\I n'1fli1l.J U1~'1!1~l.JoW'UB 
U'11fl~'U~1Vt~fl'U~fl11 fl11Vl'11~ LL'1~fl111~~ru1 L~fl~fl?111 

' Vci o ..::. ' 
fl'1t!Vl5Fl11l.JV\I V'U LL'1~t-J'1 fl11~1 L 'U'U fl11'llfl\lfl\1Fl m 

' 
bll. b ?11l.J11t:'l1 iX rl1 bb 'U~t.i1 bbrl ~ii' 'U ~ \IVl 1\1~ 1'U b Vl fl {j fl b :a \I) ~'U'U ct 

" <di cid v QJ 0 Q 

Vii fl m~'U1'Ufl11V1Ln m'llfl\lfl'U m1~1 b 'U'Ufl11 



~1~'U 

- (9)(9) -

'11l.11'HIA \91€1 El 1.:JL u 'i.J')~'U'U (System Thinking) LL'1~L ~'i.Jfl11l.I L ~ €Jl.I btJ'l 

'1.1€J'l€J'lflUWn€J'U~1'l 1 \?1'1€J\9l"il'i.Jfl11l.1'1l.l~'i.JGL:S.:iLVl~~·.1'1~~.:i l:.rnm~Vl'U~€J 

tl'i.JLL'1~tl'i.J 

'11l.11')tlA\9lL:S.:i1vnn,; (Critical Thinking) b\9lt11~LVl~~rn1un111Lm1~~ 

tlwb~'i.J 11'U11l.loLJ€ll,j'1~1'l 1 Lvl€JV11A1\?1€J'U~ L Vll.11~'1l.I 1 um1v11LiJ'l.J'l1'1.J 

L~€JLU1Vll.11tJn1')~\1lJ'i.J1~~.:i~'l.J'1.1€J'l€J'lfln1 

n1')'1~1'lfl11l.IL-rr1 h 

"il1n.rr€Jl.l'1 
" 

(Sense Making) 

n11'1~1'lfl11l.I L-rr1 h 

'11noLJ€Jl.1'1 
" 

(Sense Making) 

n11\91°1 L U'i.J n11lii' 1'1.J n11-vr (;lj'i.J 1Vi' d 'l ~'l.J1 ~ '1€1 \91 fl~ €J'l nu1 ~ ~'U '11 n '1 (Communication) 

LL'1~'11l.11')m-U11'11t11~1 tJ b\91tJ1-ff "1n'l!f~t111'1.J~ ~'1-1'1 L 'liu n1TU1L'1'1.J€JoLJ €Jl.1'1 1~~'Un'11'l 
" 

1u1 tJ LL 'U'U n 11 LL'1\91.:J.fl1~'11 Bl.I '1 (Data Visualization) LL'1 ~ n11"il., \91 V1°1 
" " 

q QJ d I lJ di I CV 

'11l.111tl'U1Vl1')'1\9ln11 '1 €1'111 L"il1'11\?1 €J1€J'l LL'1~'111'ln11l.I '11'1.J11l.ln'U 

~ii~1u1t11~1'1.JL~tJ'1.1€J'l€J'lflm L'li'i.J '1fl.1'1f'i.J '1Vl.fl1~LL1'l'l1'1.J €J'l fln1L€Jn '1f 'i.J 
" LI , I 

'1nfl1 Un'1'lVl'i.J Unl'1f1n11 '1-1.:im1~\9l n11L:fitJ'l.J \?1'1€J\9l"il'i.Jn1 ') '111 L'1'1.J€J~€J " , " 
1'1.J~€J~1'l 1 
'11l.111tl~ €J '111 el1'1.J LL'1~ L oLJ 1 h-U'€ll,J'1.fl1'\!f1B'l nq'l!f~ L~ tJ1oLJ€J'l tl'U oLJ€J rl1Vl'i.J\9l 
I.I CV .d~d 
\911'1.Jn11~\1lJ'i.J1VltJ'ltJ'i.J 

'11l.111 tivi1'l1'1.J LU uVi lJ ~ 1 l.I n 'U ~~ 'i.J €J EJ 1'l'1~1 'l '111A LL'1~ LL'1 \91 'l « n'l!fru~ 
" fl11l.ILU'i.J~'l11 (Leadership) 

.. 
n11'1€l'111 

(Communication) 

n11~€J'111 

(Communication) 

')~~'U'1'l 
" 

.d 
n11'1€J'111 

(Communication) 
., .r 

1~\9l'U~'i.J_ii1'1.J 

.fl11~~'111 
" 

(Leadership) 
" 1~~'UYl'l.J_ii1'1.J 



• ! 

• 

ID.ID. li'n-~::'tleNa1"lJ1~b~tl'l"lJ1CU~1'UFl1foei'UW~~i''Uvi (Carbon Footprint Specialist) - ~::~'\.J b~tl'J'tl1CU 
\I QI ' QI 

li'fl~::~Yi.:iu1::G'l.:JA'1l€J.:J~bzjm'l11qi~1t1m1ue:it1~~'V'l~'Uvi (Carbon Footprint Specialist) 

bllt1m1u1::mm.mm1u~m.Jn1'1!b~e:it1m::"Jfl'1Je:i.:ie:i.:irim 1~-Ve:iLG'l'Ue:JLL'U:: mt~Vl5 V1~mLmV11.:i1t1m1~~m1'V'l"'.:i.:i1t1 
.,: " 1 ' " '°'"" "' '\" '\" "" .,J d • I ' "' "' .,J " ., mi::G'I .:Jbb1~'1 e:Jl.l 'Ue:J.:JA m mcnum1mm VIA b 'U b'1CJvt b 'Vll.J1::G'll.J b 'V'l €J'1~ fl11u'1€JCJfl1"1fb1e:it1m::'iJflVlG'le:J~A'1 e:i.:iflu 

t1 fou1CJ fl!J'Vll.l1CJ .Ue:iu.:iA'u mvi1~1t1 11l.J~.:Jfl'11flm1~m~ b-¥le:iA11:1.JLUt1flm.:iV11.:iA11ue:it1 1~CJi'.lu1::G'lum1ru 
1t1mCJ.:i1t1e:icl1.:iue:iCJ (,Tl tl~t11u 

d 

fl11bfl'U11'U11:1.J 

lbfl11::i.; bb'1:: 

u 1:: :l.J1 '1 e.J '1 

1'11e:ifiu1CJm1l.lV1:1.J1 CJ 

"'1m1riLi1hn11vi'1Liit1.:i1t1'1Je:i.:i e:i.:i r1 m LL'1:: L~· e:it11 '11 V11.:i 

e:i viG'l1V1m1:1.J~ "1.:ie.i'1~ e:im111c.1.:J1t1m1u~ e:iCJ n 1'1! L1 e:it1m::"Jfl 
' 

(Greenhouse Gas Emission) ~ ~fl '1"'u n 1•1a~e:i'Ufl1:: 'iJ fl 
" 

(Greenhouse Gas Removal ) '1~fl11U~€JCJ L~l.Jfl11~~fl"'U 
" 

Lb'1:: 1:: (;)u fl 11 L tJ ~ Le.i CJ-U' e:il.1'1 n1'1! L~e:it1fl1:: -;;i fl'll e:i.:i m 14 m 
" 

<9l.l!:i G'l1:1.J1WLn'l.Jbb'1::11'U11:1.J-U'€l:l.J'1~b~CJ1-U'€l.:ib-¥Je:i 1m'Ufl111"f1'U1ClJ 
" 

u1mrum1 u e:i'UY'I vi'V'l:f t1l'i '1l e:i.:i fl11u~ e:i CJ n 1'1! L 1e:i'Ufl1:: '1 fl 
' 

-;;i1nm1H'V'l"'.:i.:i1t1LL'1::J1 (Energy and Water Consumption) 

fl111'1i'1G'I~, (Material Usage) '1JCJ::bb'1::'1J€J.:JL~CJ (Waste) 

Lb '1 :: fl 11 u '1°€JCJ:l.J'1~~1t1€J1 fl 1 f'! bb a :: Vi' ~ 'U (Air and land 

Emissions) i.:im.:im.:i bb'1::Vl1.:Jel €J :l.J '1J€J .:J e:i.:i Am (Carbon 

Footprint for Organization, CFO) VI ~ e:i '1J e:i .:i e.i '1' ~fl., ru on 
(Carbon Footprint of Product, CFP) n lH1.:ifl11u1:: LlJ 'U 

~ flCJfl1'V'lfl11 ~~fl"' 'U bb'1:: nm nu A11U€J'U 1\11 €J V1.:J Cl fl~ €1.:J 
" " 

<9).(,Tl G'l1:1.J11rii Lm1::i.; LL'1::u1::m'1e.i'1-U' e:i3,1'1u qi-:S11 CJ m 1u1mru cs:'. 

n1'1!L1€lt1flW'iJfl (Greenhouse Gas Inventory) bb'1::1-uG'l11G'l'Ubvtf'! 

n1'1!b~€J'Um::'iJfl L'li'U 1::UU"'11G'l'UbVl131JJlJf'l1G'l~f (Geographic 

Information System, GIS) 1t1m1~~fl11'V'l"'.:J.:J1'ULL'1::~.:ibb1~~€J:l.J 
11:1.Jff .:i 1::uu fl11.ff €1'111 CJ i; VJ51t1 fl11 u'1°e:iCJ n 1'1!L 1 e:it1 flW'iJ fl 

(Emission Trading System, ETS) L ~· mu 1'111:1.J1CJfl11 '1 ~ 
m1u~e:iCJn1"1fL~e:i'Um::-;;ifl 

<9l.cs:'. G'l1m1ril"f 1t11 ru fl11u~ e:i CJn 1'1! L 1 e:it1 m::-;;i flm:i.JWL u CJu 16 (,Tl 

'1~n1'1!L~e:i'Um::-;;ifl LL'1::L~e:Jfl 1 off LA~e:i.:ii'.l e:i~ rifl~e:i.:i 1 'Um1ri1mru 
" 

<9l.ct G'l1m1 riVJummL'1::vi11-;;iG'le:iuu1::i'; VlB e.ia'1Je:i.:i m1~1 L ii 'Um1 cs:'. 

~~fl11n11u~e:iCJA1fue:it1'1Je:i.:ie:i.:il°lfl1 



fl1'~L'1'\JtlbL'U1'V11.:J 

vl1LU'Ufl1'Hfiv 

fl11l.JLU'Umn.:i 

' 'V11.:Jfl11'\.JB'U 

~fl~~~1'\J 

f11)'\.J~Vl1),j'li)f11) 

1m.:irn1 

- (9)'11 -

hm '11lJ1'H1LtLJ11'i'W1ti'U1£J fl!)Vll.11£) lJ11i11!1'U Vl~BLL'U1tlfiu~ (;Tl 

~LMm'li'v.:i ~.:i1'1.Jtl1~L'VlPIL'VlmL'1~'°'1fl'1 L'lit.1 Global Stocktake, 

Greenhouse Gas (GHG) Protocol LL'1~lJ11i11~1tJmil.J ISO 14000 ... ' 
iv.iv "'1m1m-U1hLVlflL'Whiv~1t.1Y'l~.:i.:i1'\J (Energy Technologies) cf 

Y'l~.:i.:i 1t.1'VllilLLVl'U (Renewable Energy) f111~fl,j''\.JLL'1~nrnnu 

m{'UB'U LL'1~ ~rn m~'Vl'\.J~ 1'\J~ .:i LL 11il'1 Bl.1'1-:JfllJ'IJB.:JL Vlfl 1tJ faEj 
~1'\Jmi".:i.:i1t.1 f111'1.,lilf111'1JB.:JL~V (Waste Management) 

fl'11nn111i1'111il Vl~Bfl'1 Lfl'V11.:iLm'l:f~PI1"'1ii{L ~ Bnlil~am~Vl'll ... 

lv.'11 '11lJ1'iCl 1 ~'li'vfililL ,:;'U9ivtl~lJ1nJf11'itl"Bf.Jfl1fov'U'IJB.:JB.:JRm cf 

lil°1L'1'l.Jfl111' ')lJ n'\.J i L .g' £J1'1!1 ty1 'U n1'i L'1'1.J B'U LV'\.J1 VLLn~ 
BBnLL'\.J'\.Jfl'1~'V15 cUBn1Vl'Ulil LL'U1tlnu~ Vl~v15m1,j'lilf11) 

rn1tl'1°B£Jfl1i'UB'U 1~L'lJt.i1tlml.JlJ11i1)~1'U fl!)VllJ1£J Vl1B 

cUBU.:JA'\.J 11lJfi.:Jf111fl11ilf11W1L:a.:ifl'1~'V15 (Strategic Foresight) 

Iv.Ci'. "'1l.J11m'li11'11~(;)uf111miv.:i1t.1a0 1t.1 Climate Risks 

LL'1 ~ Transition Risks 'IJB.:Jv.:irim 

Iv.cf '11lJ1'i '11 Lfl'i1 ~i LL'1 ~i11 L'1'U 'El B.:Jrl fl11lJ f VI~ m 'V1fltifl1 mJ 
" 

(Ability to learn) mtl1u 1 ~'Uf111,j'lilf111Y'l~.:i.:i1t.1LL'1~~.:iLL11il'1Bl.l 
' 'IJB.:Jel.:Jflm 

lv.b '11lJ1'iCl~ lill'U1L U 1VllJ1£)1m.:i n11'11il f111tl'1°elf.)n1'!1L ~ B'U cf 
ci..,c::' d "' ' 4 

fl 1~'1 fl VI) 'El fl flLfl '\.J fl11 '\.J B'U'Vl L VllJ 1 ~ '1lJ fl '\.J B.:J fl fl 'i 'i1lJ Cl.:J 

n1V1t.1lilL1a1 ~'l.JVl'l.J 'V11'vm1m Vl1el1'°'1ilvl~1Lllt.11 'Uf111vl1LU'U 
' ' 

n'1n'i'ilJ 1~'\.J'i'in~aG'l1L1'1 
' 

lv.~ '11l.l11Cl~lill'l.J1 elelnLL'\.J'\.J Vl~ela-r1.:it.1llilf111l.J f111LLtlUqjVl1 b 

fl11'11il f11'itl'1°elf.Jn1'!1L ~ B'Ufl'i~'1 fl VI~ 'El fl., fl L tl '\.J fl1 { '\.J el'U 

'11.(9) a 1lJ1) Cl 1Lfl)1~iafl1Y'lLL1 lil ~'El lJ L ~·'El fl0 1VI'UIi)Ltr1VIlJ1 £) Ci'. 

'IJel.:JeNRm fl'1~'V15 LL'1~LL'U1tl~'U~ L~Bvl1LU'Ufl1)nlilf11'itl~BV 
n 1'!1 L ~ B'l.J fl1~'1 fl VI~ el n mn '\.Jfl1{ '\.J B'U'IJtJ.:JB.:Jrl n11 '1'll 'i'in 

' 
L U1VllJ1£J~11.:J H 

'11.tv a1lJ11ciFi1'1.J1 ru~'l.JVl'U LL a~ ~am~'Vluvl Ln lil~ tJ '11 fl fl11tl'1 el v 
' < < d 4 < VI 

fl11 '\.JB'U'IJB.:JB.:J fl fl) 'i1lJCl .:J'11lJ11'11L fl 11~VI fl11l.Jfl lJfl1 

L'Uli1'111ilf11'i~el'IJ1Elfl1fomi (Carbon Market) 
' 

'11.'1"1 '11lJ1W1~1'\'1LL'l.J~tJ1LLrl~~'U ~.:J'V11.:J~1'UL'VlfliiflL;g.:J1~'\.J'\.J Vl1B 
" 

f11~'\.J1'Uf111vl L~ V1tLJ B.:Jn'\.Jf11),j' lilf111Y'l~.:J.:J1'U f11'i,j'lil'11.:J~ L ~ £J1 

f111'11il'IJtJ,:j L~ £) f11'ilil Ii) fl~'Ufl1{ '\.J B'U LLa~fl1'i'11il fl1'itla' 'El£) 
" al .al 4 4.1 c:: ' 

f11'!1L 'i'El'U f11~'1 fl'Vl'i'El fl fl Lfl'\.Jfl1'i'\.J'El'U 



0 .... .... .... 
'11vi'U Vlfl~::: bb'1:::'1l.J)'H)'U::: ):::viu 

@) '11lJ11flA vi ti~ 1\lb llt11:::uu (System Thinking) bb'1:::b ~'Wfl11l.Jb~ Bl.! 1ti.:i f11)'1~1\lfl11l.Jboif1h 

'UB\IB\lrltb:::flti'U~1\I 1 1'1'1vvi'1'Wfl11l.JG1'l.JoW'Wtlb"8\lb'Vl~~rn~ci.:i~rnflWVl'U~tl 
,, 

'11fl'Utll.J'1 
" .... .... 

(Sense Making) fl'Wbb'1:::fl'W 

" ....... 
):::vi'UY.l'W!1'W 

~ '11lJ11flA vi b 'B'll '\ll1 fl,; (Critical Thinking) 1vi ti1 otlb VI~ ~.m 1 'W m1i bfl11 :::1-1 fl11'1~1\lfl11l.Jboif1h 

th:::b~'W 11U11l.J-iftll.J'1~1\I 1 b~B'Vl1rl11'1B'U~b'Vll.J1:::'1l.J1'Wf111~1b'W'W'l1'W 
,, 

'11fl'Uell.J'1 
" 

~1'W m 1l.J b ll'W fl '11.:im.:ifl1{u ti'W (Sense Making) 

1:::vl'U'1\I 

'11lJ1)flvl1\l1'Wb lJ 'WVl l.J'i1l.J nu ef~ 'W el~ 1'1'11'1\IG'f ))fl bb'1::: bb'1 vi.:i~ fl~ru::: 
,, 0 

rn m1:::e..it11 
" " 

fl11l.Jbll'W~t11 (Leadership) (Leadership) 

1:::vl'Ufl'11\I 

cs:'. '11m 1t1i11 L'1'Wv'Vl1tiv6u1t1m1l.J'VllJ1 ti'Uv'loif til.J '1~1t1 f111b tJ ~ ti'Wbb tJ '1\1 
" 

,,; 
f111'1tl'111 

'1 m'Yl.n n ei1 m l'I 1 m \I m1V11ei n '1 m1l.J m )~vi fl1)'\ll~\l\11 'W bb'1::: fl 11tl '1 vtl 
" 

(Communication) 

fl1{uvt11 ~'11m1moif11'11~~1t1 
.... 

1:::vi'Ufl'11\I 

ct '11l.J11fl1 ~ b vi fl b 'W b '1 ii~~~ '11'Wfl11~vivf1fl11bb'1vi\I.fl1Yl1! ti l.J '1 ( Data f111moif11'ibb'1:::H 
" 

Visualization) bb'1:::f111~vivhm:::vi1'Wbb'1vi'le.J'1oift1l.J'1 (Dashboard) 
" 

b Vlfl 1'W fa~~~Vl'1 
(Digital Literacy) 

.... 
1:::vi'Ufl'11\I 

b '11mwi bf111:::1'1~i1ci1t111ii'ci1m~t1 (Stakeholder Mapping) bb'1:::~ti'111 
,,; 

f11)'1tl'11) 

~'lf111~vi f111b:LJtJ'W 1'1'1tivi'1'Uf111'1.11b'1'1.ltl1'W~B~1\I 1 11l.J'1'1'11l.J11fl'1~1\I (Communication) 

bb 1\1~\I h 1 ~tl'Ubfl~v"tl1t1~-i1l.J~1b lit1.:i1t1 (Advocacy Skill) 
.... 

):::vi'Ufl'11\I 

'11l.J11fl~B'111 el1'U bb'1::: b oif 11'Joif mJ'1.fl1~1el'l fl~~~ b~t11oif t1.:i nu-if tlfi'1'Vl'W vi 
,,; 

rrJ f11)'1tl'111 

Iii' 1t1m 1l.J b llt1fl'11.:ivi 1'1 fl11u ti'U (Communication) 

Wvl'Ufl'11\I 



- <9lcf -

Q'l.<O). 

l1 n ~~'I~·~ -:i tJ 1 ~a -:i l'i '1J ei -:i iI n 1'Vlti1Pl1a~1 'Ii' B l.l '1 (Data Scientist) 1 ~vi"' i.rn 1nL-LJ'1 
\) 

d] \Jn1111.:J bbi:.J'U 1 bfl11~-vf bb'1~U)~l.J1'1i:.J'1'1J vi-LJ' BlH'l'll'U1Vl 1 vmJ BB nbb 'U'Ubb'1~~ ~'U1 bb 'U'U'1'1'1€l.:J'V11.:J?I ~ ~ 
' \) u 

LL'1~uqiqi1tJ1~~~j (Machine Learn ins/ Al) b'i~m11ma~1-:iei-:iri'm1l.l fl vrl.l Lb'1~~ n~~t11Lfl~ei-:illei 1 tJ1 -ti nu 

B.:Jrl mL ~BvlBtJBVl 1 ~~).:) nu1~ tlU1~?1.:Jrl bL'1~ b U1Vll.J1 tJ 

~n~~~1u 

m1~n~1LL'1~ 

LoLJ1hfl11l.Jvi'B.:Jn11 

'llB.:Jmotl 
\) 

' 

'llB.:J m1~vim1'11 nm1i Lfl11~,..,-LJ'eil.l'11~ 
\) 

<9>.l!:> a1m1m~ui6LLm'llurum'V11-:in1n'1 L-du m1~vivi1-:iutJ1~mru 
' u ' 

f111~ Vl~U n.:J1'U Lb'1~f111vl Vl~'U 1'1'V11.:Jf111~'11Vl lVl tJ 1-5 i:.J'1"'~fi 

'1JB'lf111lLfl11~i.1-LJ'eil.J'1 
\) 

a1m1ti n1vruvifl11l.J ~l.J'W'u5LL'1~LL u11 ul.Jvr1eiu'1~ ti~ LM m-LJ ei.:i 

'li-:im '1 ~ .:Jt:.J'1 vi Bi:.J'1 m1 ~ n~1i Lfl 11~i.-1 
a u o q a 

<9>. Ci'. ?11l.J11tlBBnLb 'U'ULL 'U1'V11.:Jf111Ln'U'll€ll.J'1 LL 'U'U?l111'1fl11l.Jfl Vl b V!'U 
\) 

vr1mfl~ei-:il'.iei~u 11 um111m1l.loLJBl,J'1 
dl-' ocv 4' 

<9> .cf ?11l.J11tl b~Wl.J'1J€ll.J'1'11Vl1'1.J f1111 Lfl11~VI 
\) 

<9>. b a1m1mL u~i.11 L 'VlflUflf111LLtlU'1JVl1~1tif1111~oLJtiljmLri~~'U1vi' 

l!:>.l!:> ml.l11mmt1uLVit1uLLuu~1'1ei-:i1viti1-ti'al.lm1flru~P11a~1 (bl.J'Vl~n'll) 

tJ1~~'V16m~'V11-:ia~~ L-du V1-:in~um1aruL~tJ (Loss Function) 
\) u 

vr1ei ~V1ci1'U'1JB.:Jfl11l.JbL U1U11'U 

~n~~~1u l!:>.i;n a1m1m~t1u1tJ1LLmum~1fleil.l'W1L~eifar.h-:i41t1 (L-du Python i;n 

l!:> f11111.:Jbbt:.J'ULb'1~ vr1ei R) 1~ 

l!:>.Ci'. a1m1tin1vr'Wvi15m1~L vrm~al.l 1 u m11 Lm1~i.-1-LJ'eil.l'1 
\) 

l!:>.ct a1m1ti 1-5 L 'VlflU fl m1a' l.Jvl 1mi1-:i L VJ' ei ri1vru vi n'1°mu1vrm ti 
' ' 

~'1~ Ltl'UoLJBl.J'1 vr1eia1m1ti 1 m6m1Lb '1.:JU'U?ll.lmru1vi' 
\) \) 

l!:>. b ?11l.J11t1~11'1?1B'Ubb'1~~V1f111oLJBl.J'1~'1.J LVltJ 1 otl'1lffW~ LL 11'1'11.:J?I~~ 
\) 

l!:>.G'i ?11l.J11tlW~'U1~'U~B'Uf111U1~blJ'Un'1m1l.J'1JB.:JB.:Jrln1 



"" ' nw:iLm1:::vtLLa::: 

th :::mm.rn-U'cil.l a 
" 

- G'>b -

1°11ci5iJ1C.lfl11lJV11J1CJ 

m.G'> '11ll1'HliLm1:::"1 '11'ln11 vt~citJ1:::lJ1ae.Ja'li'Bl;Ja~1'UTUlJ1n m 

11'1CJ 1i"llcivll11LL 1{"V11.:i'1'1~ 11llfi.:im11-ff LA~ci.:iijmLa:::LLYmV'IYlci{l.l 
~'U 1vtl.l~VJ'U'1lJCJ1~ • 

"" ' ,, .. ... !:"1 ."1 'l 0 "" '11ll11'11LF1)1:::W!JBl,jaL'V'lm:::'4mmLn b'!JutyVl1b'Un1Wl1L'U'U-11'U 

n1)Vl1LL'i.J11 Ull VI~ Clfl11l.J«l!Yr'U51:::vt11.:il'i' 1LLU) LY1 citl1:::m1u 

n11~1'l~'U1'1vt~Cln11~1Lii'Ufhlm1ll1~ 

'11ll11()HiJ~n11Aa11~ (Cloud Services) LLa:::LL'V'laV'IYlB{l.l.LJ'Blla 
" 

'!J'U11'11vtaj (Big Data Platform) Li'U AWS L~CJ'1(;)LniJLLa::: 
tl1:::l.J1ae.Ja-U'cilla'!J'U11'11vtru1~civ1.:iijtJ1:::~'Vl5n1'V'I " ., 

m.er '11ll11()tl1:::l.J1 a e.J a LLa :::1 Lm1 :::t-1 'li' Bli an 1Y'l ~ 1 CJL 'VI FlUFl m 

m1tl1:::l.J1a~.rnm'V'l~1C.1Fltlll'Yl1LV'ICJ{ LvlB'1UiJ'1'U'Un111'i'l'l~'U 1v • 

... tl !'!" tJ""""" ..... er.G'>. '11ll11maBnLLa::: ):::~nV'I b'IJ):::UiJ !)iJVl n11 LF11eNlJCJ LLa::: m 
"' 0 ~ d ""Cit. ' 

'1mY'l LL 11'la Bl! n11'Vl 1-11'U'Vl L 111111:::'1l.J L 'V'I Cl )CJ-1 )U n111 LF111 :::111 

Vlm~:::~1'U1:::1JiJ LLa:::tl1:::mae.Ja.LJ'cillaV11l.lm1l.lvi'ci.:in11Lo'V'l1:::~1'U 
" 

L"'1:::m1tl1:::t.1nV11-&' er.Iv. '11l.l11() 1i .f 'U111B'Uvt~ cim:::1J1'Um11 'Wm1 L~ cimL u1J~1a ci.:i • 
tv1achine Leaming 

ITTvrriJmTI bffi~ 

' < "1 < Clll tJ I 

m1ml'lm1rue.Jaami'VlV'IB.:im1 L'IJ'U m1'!J1t.1 m1al'la.:i'!Jci.:i 

'V'li1n.:i1'U n111'1LLa'1'!Jm'V'I .,a., " . 
oUBl,ja er.m. '1 1ll11()1iLYl1l.JLi{nn11L~t.1'U'[L-li.:i~n (Deep Learning 

.. 
ct'. LLa:::'1B'111 

1~Li1'Um'V'I 

., ,, 
'Vln'l!f:::l'l1'U 

n11L~C.l'ULLa::: 

~~'U11U1LLml.J 

tl1:::t.1nl11 , 

Framework) Li'U TensorFlow ·rn., L~B'1-f1.:iLLa:::c:l n1llLl'la 

II d d I Q < t.1 
m1'111.:imY'lB'U '1 L'V'IBmt.1V1CJ(;)e.Jam11Lm1:::vt'!JB>;Ja 

ct'..l!:> '11ll1Wvi1n11'1Cl'UVl~Bri1 C.IVICJl'lfl11l.Jfl ~niJ~~'U 
b.G'> '11ll11() 1.a'mi.;11tl1LLml.l1 'Wm1L6ii CJ'UVl.:in"ll'Uvt~ci 1 tl1LLmll 

tJ1:::t.1n!JlL ~Cl 1 m 'Un111Lfl11:::~ , 
.., 0 ct Cit. ' 

b.tv '11l.l11()'1 l'l'Vl111t.1.:i1'Un111"1 n'i!f1 11t.1.:i1'Un111 LA11:::111 er 

LLa:::tl1:::mae.Ja'li' Bl.la 1~ 111a1t.11 tlLL iJiJV11l!Fl11m 111m:::'1ll 
" " 

'!Jci.:im1i111 tJ1 i.:i1'U 

b.m '11ll11()i'f n'i!f1iJVIF111l.JVl1-11 VICJ11"11'1Vl{ LBn'111m1tl1:::'11ll , 
vt~mLvt'1.:i.LJ'cil.Jam11~CJ~'U ., L ~CJ):::iJLL'U11 Ul.JLLa:::LVIF11'W faEi 

" I , 
Cit. "d 0 "" Cit. 3 

m11Lm1:::111V1ma.:iLnl'l'!J'U 

b.er a1l.J11()vr ~'U1LiiJLLCJU'V'lii LFli'U (Web Application Development) m 

L~ ci1i .:i1'U1l.JLl'la AVML 1'W'1m'V'ILL11'1~ Bl.l'11.:i LLa:::'11ll11() H 
LFl~v.:iijmL V1"1.:iuiv1mfa Lfl(;) (Repository) 'i1ll'1.:JLoLJ1hn.:i'1'i:iii111 

'!JCJ-11llLl'la AVML LLa:::m1~1Lii'Un1)L~ ti'U'f '!JB.:JLFl~Cl-1 (Machine 
" 

Learning Operation: MLOps) L-W' vm1tlfu1iLLa:::u1~ .:ifo'i!f1 

civ1.:iijtJ1:::~'Vl5m'V'I 



d I Q QQ '4 Q Q ' 

a1l.l11riae:ia11bb(l~mt1Vl e:i111 bb lJ1F111lb '1J.:i1 bm1~vivi1e:i bb lJ1Fl111 m11 bm1~vi 

oUe:Jl.1(1~1.:J " bLn~~lJ lvl 
" I " 

iim1l.l-ru ~111'1le:Jtlbb"'~vi1~vii1n~e:i m11 i-U'til.l"' t111 t11'11ii.:i~.:itb~ b~lJ 
" 

vl1lJ'1~tllfi1l.JoUe:Jl.J(I (Data Ethics & Privacy) 
" 

d 
m1amn~ 

(Communication) 

1~~umn:i 
d 

m 1ae:ia11 

(Communication) 

n11bLnUqJV11 

(Problem Solvin~) 

w~un"'1.:i 

(Leadership) 
... .r 

Wl1ltJY'llJ!1lJ 

(Developin~ People) 
... .r 

1~11ltJY'llJ!1lJ 
d 

m1aaai1 

(Communication) 

1~~tJfi(l1'l 



vi' n~~~· ~ .:ith ~a.:i ri 'lJ e:i.:itl' n1"vw 1 f'11 ?l\911 i e:JlHl (Data Scientist) 1~ ~rn-U' CJ1'111 ru 
\I u 

L -lh..m1111.:iLL~'U 1 Lm1~-H LL'1~tJ1~111'1~'1'11~-LJ'e:i11'1 L ~e:it11111G'f~1.:ie:i.:if1rn111n V1111-Hn·1.rn.:iR'mt111 tJ~e:iCJe:i~ 
' \I \I 

1-Hm.:in'U1\9lritJ1~"'.:iR°Lb'1~b u1V1111CJ 'Vl~eivh 1-H'Ln~m1L tJ~ CJ'Ubb tJ'1.:i 1 'LI:W~V11.:ivi1'U~.:ifl11 ~.:ibn~~ei11 bf'11~~n'1 , ~ 

LL'1~e:i\91G'f1V1n1111 1~CJi1tJ1~G'f'Um1ru1 'UG'f1CJ.:i1'Ue:i~1.:itfe:iCJ (;Tl u~'U 1 tJ , 

~n~~vi1'U 

m1Pin~1LL'1~ 

boLJ11'1fl111J~tl.:Jn11 

'lJe:i.:imi 
\I 

fl1111.:Jbb~'Ubb'1~ 

b\91~ CJl.JoLJe:JlJ'1 
\I 

1°11 e:i5'1.J1 CJfl111J'V11J1 CJ 

@).@) 

@).iv a11111m~'l.l15LLm'lJi:lqJV11'\111.:i~1n'1 L-d'U m1~~v11.:i'UtJ1~111ru ct 

m1~ ~V'ltl' n.:i1'U LL'1~m11'1~~'U1'1Vl1.:Jfl11\91'11~ 1~ CJ 1-U ~'1 «V'lli 

'lJe:J.:J m 11bfl11 ~-H-rr tll.J'1 
\I 

@).(;Tl G'f 11111ri n1V1'U~fl1111~11~'UliLL'1~ LL 'U11 tf11V1~e:ii:l'1~ CJ~ L~ CJ1-LJ'e:i .:i 

" II o c:i. a 
@).ct G'f11J11fle:Je:Jnbb '\J'Ubb 'U1Vl1.:J fl11 Ln'\J'lJ e:Jl.J '1 bb 'U'UG'f111'1 fl111Jfl ~ b 'Vl'U 

\I 

'Vl~mfl~e:i.:iije:i~'U 11 'Um111m111-LJ'e:i~'1 
q v 0 Q,J Clo ' 

@) .ct G'f11J11flb\91Wl.J'lltll.J'1G'f1'\111'\Jfl111bfl11~'VI 
\I 

@).ti ?111111mL 'U~i.11LYlfliiflm1LLniJn1V11vi1CJm11 i.LJ e:i11'1LLn~~'U1vi 
·~ \I \I 

@).~ ?111111ritJ1~b:W'Urn111A'11~1V11.:io1n'1 (Return of Investment: , , 
ROI) LL'1~ m11Lm1~~~'1m~Yl'\J'\111.:J~1n'1 (Business Impact 

Assessment) 

\v.@) G'f11111m~e:inV11'V'lCJ1m~..j1LU'U~e:inwvi1.:i1'LI1vi 
iv.iv m1111mmCJ'ULViCJ'ULL'IJ'IJ..j'1'1e:i.:i1~CJti?111m1flru\9lf'11a\9li (bl.JYJ~n"IJ) 

tJ1~~Vl5mV'lV11.:JG'f~~ L-d'U ~.:ini'Um1?1rub~CJ (Loss Function) 
\I u 

l.!J.(;Tl 

'Vl~tl ~~ci1'U'1Je:J.:Jfl111Jbb tJ1tJ11'U 

G'f11111m~CJ'Ub tJ1LLm11m~1fle:i11~1L\9le:i{ (Codins) 1vi 

?111J1Wrl1'Vl'U~15m1~ b 'Vll.J1~?11J 1 'LI fl111 bfl11~~oLJe:Jl.J'1 
\I 

a11111ri 1 i L Ylflii fl m1G'f' 111'11e:ici 1.:i L ~ e:i n1V1'U ~ n'1' mu 1'\11111 CJ , , 
~'1~ Ln'U-LJ'e:i11'1 V1~e:imm1ri 1 i15m1Lb '1.:JU'UG'f11'1.J1ru1vi 

\I \I 

l.!J. b G'f11J11fl\9111'1G'fe:J'\J bb'1~~~fl11oLJ e:Jl.J'1~'\J b~CJ 1 -tl'611e:ivJ~ bb1{Y11.:JG'f~~ 
\I 

l.!J.~ m1111ri~~'U1~'U\9le:i'Um1tJ1~L:W'Lin'1m111'1Je:i.:ie:i.:iR'm 



., ... 
Ylf1~~~1'U 

f111i Lfl11 ~,_; LL"1~ 

U1~l.J1"1e.J"1.if Bl.J"1 
" 

?11ll11t1l bfl'l1~vi° ~ ~f111 VI~ BUWl.J1"1e.J"1.LJ' Bl.J "1'1'1'U1'UlJ1f1 
" 1~ti 1 i'1mvJl'l Ln{m.:i?I~~ 11l.Jfi.:im11 i Lfl~ ei.:ii1mL"1~LL '1"1"11'lYIB{l.J 

-U'm~"1'lJU1~1my'V:,'liu?tlfci b•du Spark Kafka Databricks 

Snowflake "1"1"1 Li4mei.:ifom1tlwl.J1"1e.J"1-if Bl.lmLuum~'11tJ 
" 

LL"1~LL uum1"1.:i-U'eil.l"1LL uuL1ti"11 YJtl (Real-time Streaming) 
" 

1\ileiv1.:ii1tl1~~YIBJ11'1"1 

rn.~ ?11l.J11ti1bfl11~~-ifBJ;Jm~ei1~~vi~mull'llDfYV11L'Uf111vi1Liiu.:i1u co:'. 

f111Vl1LL'U1L Ul.J VI~ Bfl11l.J«l.J~U61~V111.:il'i'1LLtl1 b~ BU1~f1BU 
m1vi'~~u hvi%m1vi1Liiufi'1m1l.l 1vi' 

rn .rn ?11l.J11fll?l'UBi6m1bbnU fYV11L Uvl1'UlP11n'l1l.J 1YltJ1i'11?11'l{ 

d 1 1" "" "" "" ' LL"1~?11'lJ1BU 'l ~ti 'l!Yl'J~DLL"1~bYlflUfl'Vl1.:JflnJl'lP11?11'l1 

rn.co:'. ?I 1l.J 11 t1YI ~?I BU m1 '1 ?I Bu bb"1~'1~1 tJ bb UUbl uu '1°1 "1 €1.:J 
' ' " 

L ~ B 1 ~ f111 fl1 ~fl~ b 'U e.J "1 "1., '1"15° v:, t1 f1 vi" €1.:J bb l.J
0

utJ
0

1 11 l.J fi.:] 
" 

f111U1~tlf11'lb .ff LYlfl 1'tJ fa~-if B l.J"1'lJU1~ 1 VlcU LL"1~ f111U1~l.J1"1e.J"1 
, " u 

bb uu n11?1' .:ii m~ "1 Lb uu b ~ V"11 ml (Real-time Streaming) 

b i4ei?1uU?l'U'U m1vi1.:i1u'lJei.:i Ll.J b~"1 LL"1~?11l.J11ti'Vl~?leiun"11n , 

co:'..CS> ?11l.J11fll~Bf1LL"1~'1.h~~f)(;l~i1~uutl~~~f111 Lfl~B.:ii1ei LL"1~ co:'. 
'1 o .::ii .Q CV C. ' 

?IJ11'Ym1~"1 al.Jf111Yl1.:J1'UYI bVll.J1~?1l.J L '\"I B1B.:J1U f1111 bfl'l1~VI 

bl"1~U1~l.J1"1e.J"1-UBl.l"11'l1l.Jfl11l.J~B.:Jf111Ltl'l"l1~\il1'U 
" 

co:'..~ ?11lJ11ti 1i 'If Ul'lBUVI~ B m~mun111 Uf111b~ Bf1LbUU'11"1B.:J 
' CV ' oCil t.I I 

fl11fl1~f11'H\HJ"1"1'1"16YI t;Hl'lf111 L'll'U f111'lJ1tJ f111"1~"1.:J 

'lleM'l"IUf1.:J1'U f111~LL"1?1i11'1"1 "1"1"1 
" ' 

co:'..rn ?11lJ11t1~ liU'U1LL"1~th:m nl111i m~U1'Uf111L1 tJ'Uf 'lJB.:Jlfl~ B.:J cf , " 
Vlf1~~1il1'U1~UU (Machine Learning) L~ mnu '1~f111 LL"1~1Lm1~'1-1-LJ' Bl;J"1 

LIZl~f11Tih~tJf1(;11-ff 11l.Jfi.:im1?111.:iLL uu'11"1B.:J 1~v ti bfl~ ei.:ii1 B bb"1~b vJ1l.Jb1 { f1 AVML , 
Machine Leaming 

~UmTILffi~ 

-U'eil.J"1 
" 

VI n~~lil1mb?1~.:i 
LL"1~~B?l11 

1 iXb i1um'l"I 

y:,' L ,j u l.J1m!1 'U ?11.n "1 L ·ii 'U T ensorFlow Py Torch ML flow 

Kubernetes "1"1"1 LYlv?IUU?IUUf111fl1~m1ru m1i~t1 Vl~B , 
f111vl~~'U 1'1 L '5.:i f1"1tJYl6 , 

co:'..co:'. ?11ll11t1 L .ff VI~ f1fl11l.JtJ 1'1~ L DULL"1~?1~ ~~U?l .:J LU f1111 Lfl11 ~,_; 

cf .CS> 

cf.rn 

" .::ii II II ~· t.I 

l'l fl11l.J LL"1~1'l11'1?1BUfl11l.Jt1 f11'l B.:J'lJB.:J'lJ Bl.J "1 b '\"I B?l11.:J 
' ' " " 

fl11l.JtJ 1L :fieie1 mL"1~L ~l.Jfl11l.JLLl.i'UEJ1'lJB.:J LL uu'1'1"1B.:J 11l.Jfi.:i 

m1tJ1~t1nl'l1-ffLY1flUflUruru1tl1~~~;hLuu1?111.:i (Generative Al) 
, "'"' d.I " 

b'llu m1tJ1'rnb(;].:i1l.Jb~"1 (Fine-Tuning) bb"1~m1eieirnbuufi1i.:i 
(Prompt Engineering) L i4 m-w' l.Jtl1~i;Y15m'l"l1 'Um11 Lfl11~"1 
-ifmJ"1-U'U~.:J 
?11 l.J 11 ti 1 "Ii' '1f B yJ i bb 11 L tl '1"11 ~ L 'U f111 ?If 1 .:] f111 yJ LL e.J u Jl ij 

.di! '1 d d I ~ '"' " 
Vl1B f111?111.:JJ11'\"IB'U 'l b '1"1€1'11 tJYl€l~e.J"1 f1111 Lfl11~Vl'lJ€1~"1 

?11l.J11t1'11 b?IUBe.J "1 Lb UU'11"1 €1.:JYl1.:J fl ru l'lP11?11'l1 LL"1 ~ f111l Lfl'l1~"1 

-Um,j"1 bbri~U~Vl11Vl~B0-ff~u 'l ~.:i1u~tlbbUUf111~~bb"1~L'litiu 
?11l.J 11 tivi1f111?1€l'UVI~ €1 i:i 1 tJ'Vl B~f\11l.J~ ,X nu e:J~u 



~m~~i;l1'U 

fl11L 'liti'ULLn~ 

~Vll'U1 t u1LLm1J 

u1~~ni;l 

- \!:lo -

.., 0 - 'd Q ' 

b.<il '11ll1'HlY-l Vll'U1 LL 'Utl'11nel.:IV11.:11V1tnf'\1'1\J'l1Wrni'l ru \J'lf'\1'1\J'l) b 

L yJel 1 ~ 'Ufl111 Li'l11~"1oUellln LOY-l1~V11.:I 1~ 
" 

.., 0 d - ( 

b.r;n '111J11C\'1~V1111tl.:11'Ufl11f'l n'tfl 11tl.:11'\.Jn111 Lm1~VI LL"~ Ci'. 

U 1 ~ lJ 'rn t.J" 'I) el lJ "1~VI"1ti1 U LL 'Utl \J'l11J i'l11l.Jb VI 1J1~'11J '1J el .:I 
" " 

m1tl11 U1 i.:11'U 

b.Ci'. '111J11C1Pim~1uvim11Jm.:11vit11f'l1'1\J'l1 rnn'111m1\J1~'11ll Vl~el 
' 

LL Via .:ii elll "m 11 '1 tiB' 'U ., L ~ el)~tJLL 'U1 t i!lJ LL a~ L Vli'l L'U fa~ 
" I ' ' ., 

Q (Q 0 .... Q d 

m11 Li'l11~VIV1 ma.:i Ln ~'ll'U 

b.ct '111J11C\U1~tl n\;)1 i LL 'U1V11.:I fl11'1 ~ fl1'j',l.:) '11:tii \J'l'U el.:1-V ell.Jn Ci'. 
' " 

LL"~L1JL~" (Lo!i'U MLOps DataOps LLMOps) L~el'1Utl"'1-i'U 
fl11~Vll'U1 LLn~ fl11U1'tJ 1 m1J L~"Uqjqj1U1~~~~LLn~ fl11L~tl'U~ 

'Uel.:!Li'l~el.:I (Al/ML) 1'UG'lfl1'YHL1~~el1J'1~.:I L~ti1anLi'l~el.:l~el 
1J1\J'l1~1'U L'li'U LLV1a

0

.:1Ln'U'1! el fotri~ (Repository) a"1vi1'u 

fl11i'l1tli'l1J L 1el1i'U Docker a"1vi1'um1'1 ~ fl11i'lel'UL Vl'UL 'Uel1 • 
1~'UtJ~ ~ \J'l11J LLa~'1 ~ m 1 fl11Vl~" el.:l'll el .:! L1J L~ a (ML flow) 

d '1., • .. ... gl1 "".1 .... 
LY-lel~Vln11~1L'U'U.:11'Ulli'l111JLu'U)~tJtJLrn~1Ju)~'1Vl5Jl1Y-l~.:I~~ 

r\'1el5t11t1m11Jvimt1 
d 

fl11'1el'111 

(Communication) 

1~vi'una1.:i 
Cif I Qi. C:. - ( CV q, Cit. ( d 

fl11'1el'111 '111J11C\'1el'111LLn~C\1 ti Viel~ LL 'U1i'l~L '11 .:11 Li'l11~VIVl1eJLL 'U1i'l ~ fl111 Li'l11~VI 

-U'el1Jn~1 .:I ., LLtl~~'U 1~ 
" I " 

(Team Management) 

~1'U'1~tl5111J-U'ell;J" (Data Ethics & Privacy) 

(Communicat ion) 

1~vi'unm.:i 

fl11LLtlUqjVl1 

(Problem Solving) 

1~vi'un"1.:i 
., . 

Jl11~t.J'U1 
" 

(Leadership) 

1~vi'tJ~.:I 
.... ... .. 

fl1 )Y-l Vll'U 1 tJ el'U 
" 

(Developing People) 

)~~tl~.:I 
d 

fl11G'lel'111 

(Communication) 

1~~un"1 .:i 



Q1 . Q1. \in~::"llv\l"1"ll11A1n"J'tiv~"1'tl'U1~1'Vlaj (Big Data Engineer) - "J::~Ubb"Jm'ti1 

vi'n~di'~.:ii.J~::G'f.:ifi'lJei.:i1mm'llei~"1'll'U1~1viaj (Big Data Engineer) ~::~'U bl~m-U1 
bu 'LI m 1l.J ?11l.JTH11'Urn1eiei ml uu 11u 11l.J "'f 1.:i mL"1 LL"1::u1 vi1 ~ ~ ~ rn1 bl Yrn~v-l eif l..l'tl til.J ri'll'U1~1 viru ,, ,, ., 

(Big Data Platform) '11vi~urn1\J1::mri~"1 lb"1::i Lm1::~.LJ' €ll;J "1 lL uum::~1 EJmh.:i l um::uu f111~ ~f111 

'll til.J "1Vl"11 ml viri' .:i rn1~ ~ Lnu'll €ll.J "11 mi.J LL 'U'U Data Lake/Data Warehouse ~riei~~'LI f111L~~ E.Jl.JoU tll..1"1 
'\J '\J '\I '\J 

L ~ ti1bm1::"1vi~t11 'll.:i1'Uf111l~EJ'U'f 'llt1\l lfl~ ei.:i (Machine Learning) Lb"1::i:1qjqj1\J1::~~j 1~EJ1 'lllfl~e:i.:iiie:i 
Llri::'l!e:iv-l~ lL 1Hib Vll.J1::?1l.J 

f111tltlf1ll 'U'Ubl"1:! 

'U~Vl11~~f111 

1fl1.:iG'f1'1.:i-U Cll..1"1 ,, 

C9l.C9l G'f1l.J11m-U1hbL"1::1'll.:i1'Ufl~.:J-Um;J"1 (Data Warehouse and 

Data Lakes) 1::uu1v-l~Ltlf1"111ll'U'Uf11::~1EJ (Distributed 

File Systems) LL'1:: 1m,d1.:im1'1~n11 'llti~'1'!J'U1~1viqj 

(Big Data Framework) l~t1tl1-Utilj"1~'UlJ11.ff&11vi-rum1iLfl11::~ 
(9). ~ '11m~'1 H LL'1::u~ vi11~ ~m1mt1u m1vi1.:i1'U~1V1~um1~ ~ n11 

-Ueil;J"1'lltn~1viqj (Big Data Framework) L'll'U Hadoop Spark .,"1., 
d tU ti I.I I d 

L ~CJ~ ~f111'll til.J mb uu m::~1mL"1::'ll 'Ell..! "1~1mb Vl"1 .:iVl V1mnV1mEJ ,, ,, 
1t1.:i-run11i.J1::l.J1"1~"1.LJ't1l.J"1'll'U1~1Vlru1~ei~1.:iiii.J1::~Vl6n1~ ,, ., 

C9l.m '11l..111'1tltlf1lb 'U'U m::m'Un 11~ ~ n11-U tllJ ri (Data Pipeline) 

LLri::1::uuvi1.:i1'UB~ 1'LI:®i (Workflow Automation) b~tl11'U11l.J 
.LJ m;J ri~1 mL V1"1°.:i~1-:i 1 hfa1m1'11'll.:i 1'U Llri::1 l f\11::Vl1~ 

t1~1.:iiii.J1::~Vl6m~ (Data Integration) 11l.JCi.:im1HlVlfl1'LI1ri~ 

'1~1\lll~rJ~y.jCJ{l.Jvl b ~ Cll.J 1t1.:i'tltil..1"1~ 1 f1Vl"11tlbl VIG'i\l 1~EJ 1l,jv) tl\l ,, 
EJ1E.JoLJ€ll.Jff'1~\l (Virtual Data Integration) ,, 

C9l.ci'. '111111'1ltfiEJ'UD1~1flCl11~1 l~ Cl { bl"1:: U €l 'U fl°1i.:i1iJ1 lb f1111 

fl€ll..1~1L~CJ{ (Coding) 1~EJ1'1l n1 ~11 'U1\J1LLf11l.l'lltl\l 

flt111~1L~t1f~V1"11f1Vl"11EJ1~ b'll'U Python Java SQL .,"1., 

(9).c.r G'f 11111 '1 ei Cl ml u u lb "1:: '1f1 .:i v1' "ii~ b n u '11 Cl lJ ri 'll 'U 1~1 VI ru ,, ., 

L ~tl~\lllrl:!bb i.Jri.:i.LJ't1l.J"1~1f1ll Vl~\l.LJ't1l.J"1\;]1.:i "' ,, ,, I 

?11l.J1W~ ~~ \lll"1:!'U1Vl11~ ~f111 1111i°i \lllm'll.LJ' tll.J "1'll'U1~L VltU ,, ., 

'U'U 1fl1\l?If1 \l ~ 'U ~1'U'lJCl\l1:: 'U 'U "ii~ l n 'Ubl "1:: 'U 1Vl11"il~n11 ... 
'lle:i~"1'll'U1~LV!aj Li'U W'U'Ufl"111vi° (Cloud System) 1~EJH 

Ll'Vm~v-lt1f1lflm111i L'll'U AWS Azure L~mt1.:i-rum1i.J1::mri~ri 
Llri::m1~~n11-LJ'm;Jrit1~1.:iiii.J1::~V16m~ 



.. ' 
fl1'fdbfl11~'\/I 

bb"1~i.J1~m"1t:-.1"1 

oLJtllJ'1 
" 

\1ni;~~1'Un111i 

1~uui.Jl)u~m1 

bb"1~i.J1~EJnll1'1i , 
"" ,,,, 

fl11b W'U'J~1 EJ 
" 

bfl~tl\l (Machine 

Learning) 

\1ni;~~1'U 

m11'ni;1flM11w , 
LLG'l~fl11lJU'1tl~Jl EJ 

'tltl\loUtllJ'1 
" 

r\'1ei6u1 EJfl11l.J'\/ll.J1 EJ 

h C9) "11lJ1)fl1 -ff bfl~ tl\llJ t1 bb'1~ b 'Y1 fl'Ll fl fl11~1'1 tl\loLJ tllJ '1v1ffifl1\l"1~1 \l 
" 

bb'1~ hJffim-:i"1~1'l 1 'U1~UU~1'UoLJtllJ'1 ... " 

1£l.i;n mm1ri1 Lm1~"1bb 'U1fi~'Utl\lfl~\loUtll;J"1 (Data Warehousing) 

LL'1~tit1 n Lb uunwu1'Um1vi1\l1'U 1~ EJm1Ei'1EJoLJt1l.lmnm~uu 
" 

~'U'Y11'l1i.Jv-:i1~uui.JmEJ'Y11\lml.J 'li 1'lb1m 1~ 11l.Jfi-:i n11t:-.1~lll 

i tll.J '1'!l ~ 1 Vll.l' Vi' ij fl11l.Jfl ~ 1 EJ flg \l nui til.l '1 \9l 'UOUUb~l.J 
" , " 

ll11lJ'\/l~flfl116Ut1\lUruru1i.Jw~i;~bbUUfa~1\l (Generative Al) 
" "' d.11 " 

®.ct "11m1ri1 Lfl11~vf -:5' ~m1 bb'1~i.J1~l.l1 "1 t:-.1'1-U til.l '1b~ti1 Vl1~ 
" 

rn1l.Jri nvi'ei'lbb1l'Ufi1Lb"1~ b zjeifiei 1~ 11l.Jfi'lbbm '11ilru'Vl1~iuiei'U 
" " 

1m~uu-LJ't1l.JG'l'U'U1~1 Vlru 
" " 

Gn.(9) "11l.J11m~t1mb'1~i.J1~~nll1'1-tl1~uui.Jl)u~m111l.Jfi'lLfl~t1'li1t1 
1~eicl1\lb'\/ll.J1~"1l.J bb'1~ 1i-:i1'Utl11l.Jfl11l.lvi't1-:im1~mw1~bv1~v-:i1~ 

i;n. ® ml.J1"Jrii \l m"Jfl t1l.JY11 bill fffl 'IX bnui t1lJ'1 bb'1~i.J1~l.J1'1 ~'1-u t1lJ'1 
" " 1 I I ~I.I ~ l.llJ d 

'U'\..11~ '\11(\J t:-J1'Ufl11b'!lfl11b1EJ'U~mmfl1t1\l (Machine Learning) 

i;n. i;n mmw1 bfl11~'1-1-U tll;JG'l 1~ EJ Hvi~ flfl11lJthv~dJ'U (Probability) 

b~t1tl1-ff t1lJ'1'LJ'U1~ 1viajm1 m '!Xbn~i.J1~ LEJ'!ltl~'l"J~ 
ct.C9l "11lJ11ri~ bb'1bb"1~i.J1'ui.J1 \lfl ru.n1wi tllJ '1eJ1'Ufl111l111v"1t1U 

" ' ' " 1 d lJ' ~I.I "' ct I.I 

fl1'Yl'LJ1~'\/11EJ 'tltllJ'1'lJ1'1JtJ'U bb'1~fl11lJflflllltl\l 11lJfl\lfl11"11\l 
" " 

oUtilJ'11 lX "1~ e::i1~ fl1"Jrl1'\/l'U~ n n bn ru'VIL 'U fl111l111'1"1t1u-U' t1l.J'1 
" ~ " 

bb '1 ~ fl 11..j' ~ fl 11 i ti 3i '1 v 1 fl bb '\11 '1' \l ll1° 1 \l 'l 1,,,"' t1 ~ fl Gf t1 \l 

bb'1~ 11liJrn1lJ.ff 1it1'U (Data Quality Management) 

Ci'..® "11lJ11 rii.J nu tl\l bb'1 ~-r n~1-rr tllJ '1 '11flfl11 boU1 fi \l l~ tJ hi1~1u 
" 

t1'4'\J11ll l~EJ1-tl15m1L-U'11ir"1 (Encryption) fl11rl1'\/l'U~~'Yl~ 
n11Li1if-:i (Access Control) n11'1it1'UoUtllJ'1"1°1«ru (Data 

" " 
Masking) LL'1~n111ll 11v"1t1Un11bi 1 if \loU m~ '1 b ,~·ti f n i;1 

fl11lJU'1 ti~n mL'1~i.Jl)u~lll 1lJ fl!J1~ b U EJU 11l.J fi'liJfl11lJ i ~ 1'\.J 

fl{]'\/llJ1EJY101'\/l'U~ bb 'U1'Y11\l fl11~ ~ Lnu 1 ~ bb'1~U nu tl\loU tll;J'1 

'11w . .iflfl'1 

ct.i;n ml.J11ri~~ m1-U'tilJ'1ti cl1-:i b U'U1~uue.J1'U'U tEJu1mL'1~lJ11i11~1'U 1£l " ... 

v1<ll~bv'U ~bLG'l Lb'1~i.Jfoi.J"J-:iflrumw-U't1lJ'1ticl1-:i~m ~ tl\l (Data 
\I ' , '\J 

Stewardship) bb'1~fl11vi1i tll;J'11 Vl1li "11lJ11fl1~~ ~11ll'U 1~ 

(Data Anonymization) b~tii.Jnut1-:i-U't1l;J'1~1'U~F1Fl"1 (Data 

Governance) 



- l!Jbfl -

~-~ ~11J1'Hn.J1:aiit.Jm 1mi CJ.:i b ~· e:i11.:i bbe.Jt.J i'uiJ' e:iii' CJ fl flf\111 l!J 
' 

bb'1~ m111.:i bbe.Jt.J\Jlv'\J~t.Je:i.:i b~ mn Vlb Vl\Jl mw1~1t.Jm111tl'1e:ivii1 CJ 
' 

~fl~~~1t.J 

m1-rfl~1flrufl1Yl 

b '1i tJ n11~ vi n11n11f 11 Vl'1'1J e:i.:i"ll e:Jll" U'1 ~ n11~ t.JW "1l e:J11'1 
" " " 

1t.Jmruomut.J 
' 

~-~ ~11111'1 tibfl~e:i.:i~e:i-rm81fl1111tl'1e:JV1DCJ b~t.J Apache Ranger ' 
bl.fl~fl1111tl'1e:ivii1 CJ 

'1Je:J,:joLJe:ll.J'1 (~e:i) 
Apache Atlas "1'1"1 '11vi-rum1~vim1~VJB1t.J1~uu Hadoop 

bb'1~1t.Jfl'111vl 1111i1.:im11etl' Intrusion Detection Systems 

(IDS) bb'1~ Intrusion Prevention Systems (IPS) b~e:J\Jl11\l~'\J 
bb'1~ue:i.:i nt.Jn111 '111~-rre:i;i" 

m1v\'1.:i1t.J b lltJVi11 

(Teamwork) 

l!J ~1111w~iru~t.J'Ueru~vi11bb'1::uflmm 1 'Um1~1'1.:i1\ill'UB1111 m11-tl-LJ'e:i11" m1~\ill'U1~~'U 
, \J , \J '\J 

'll'U 1vi1 VI (1J
0 

b'U 'U lii'1•d1CJtl1:: fl e:J'\J fl 11 Iii' vi~ t.Jh (Data-driven Culture) (Developing People) 

1 tJ e:i.:i r1 m 1111 i1 .:iii bb 'U1fiviVJ1.:i a 1 n '1 b ~ e:i e:ie:i mb urnb'1 ::1bfl11::i.1"1le:i11" 
' " 

1 ~~e:ivifl~e:i.:inu b i11vi111CJV11.:irr1n\l bb'1~~iru~'U'Um1(;}vi~'U h~-Uu bfl~ e:i'U 
' ' 

~1CJoUB;J'11'Ue:i.:il'im 

~ 11111C1ci1 CJVle:ivi LL m Avi L :S.:i1 Lm1::~ vi~ mm1Avim11Lf\11::~-LJ'm;J"~1.:i 'l 

bbn~~'U1~ 
" 

~11J11C1e:i5u1CJ1m .:i ~ i' 1.:i '1l e:i.:i 1 ::uu f\'111 ~ (Cloud) fl 11vh .:i 1t.J'll e:i .:i 

fle:J'Ub 'Vl'Ub'Uv1 (Container) .ff'U\Jle:J'Ufl11\l ... Vlfl11"1lm;1,'1 (Pipeline) LL'1:: 

tl1::b~'U~1'Um111tl'1 e:ivin CJ 1 ~'\Jflfl'1vY11tlL-LJ'11'11~ 1viCJ tim~1~ L~CJu41CJ 
' 

~11111C1'\J~Vl11fl11btliCJmbtl'1.:i (Change Management) b~
0

e:i1irfl'U 
1'Ue:i.:iAflWe:J11~'\JLL'1~1-tl.:i1m::'Uu 1 vi:iJ 

m1~1'1.:ifl1111L-LJ'1 h 

\l1floLJe:J11'1 
" 

(Sense Making) 
" ..... 

1::V\'\J'l"l'U_ii1'U 

fl11LLtlU'1JVl1 

(Problem Solving) 

d 
fl11~e:J~11 

(Communication) 

d II ClfQ 

fl11b 1CJ'U1\Jl'1e:JV\'tl1\Jl 
" 

(Lifelong Learning) 
" 

1::vi'uYl'U_3i1'U 
... 0 

.fl11::e.J'U1 
" 

(Leadership) 
" 

1::vi'uYl'U)i1'U 



., d"" • I ' .., "' 1 ' ., d ~I 'Vlfl'lj~'Vl'l"l.:Ju1~'1.:Jf"l'lJel.:J1\i'11m'llell;j'1'lJ'U11'1 vrqi (Big Data Engineer) 1~1'1LJL'1ltl1'1!1qj Lui! 

m1l!'11ln1'11 i..im1LnLJ11LJ11llielllmn nvr'11EJ LLvr~.:i L ~eltl1mi.J1~m'1t:..1'1 LL'1~1 Lm1~,,;-uelll'1 tl11 i.JG1m1 
\J \J \J 

i.J1~Liii..i 1an1'11 ii n11L~u LIPl'llel.:J el.:JR m 11l! ff .:in11~ VlJ'U1 LL'1~m1i.J·foi.J1.:JIPl0 el1 iJ '11m1'11 '11 Lf"l ~· el.:iifo • 
LL'1~61!ffVlvl bL 1 {(Pl° 1.:J 1 1 i.J fl1111LJ11ll 1 Lf"l11~,,; LL'1~U 1~ll1'1t:.J'1'1J ell! '1hfoji.J1iJelV1.:ii1iJ1 ~ ~ 'Vltl i11'1"1 

\J 

LL'1~L vrm~'1ll Ll'IEJnu1~'1um1ru1 i..i'11EJ.:i1iiel~1.:ili'elEJ bll u~i..i 1 u 

... .... 
'\llfl'lj~\111'\.J 

fl11el elflLL LJULL'1~ 

u1vr1~~l'!n11 

1m.:i'1~1.:i-ff elll'1 
\J 

Data Lakes) 1~uu1vJ~belfl'111LLUUfl1 ~'11EJ (Distributed 

File Systems) LL'1~ Lf"l1.:i~1.:in11~l'l fl1 1'1TellJ,'1'll'U 11'11vraj 

(Big Data Framework) L~eltl1oUellJ'1~Ull11i'11vr-rLJm11Lf"l11~,,; 
Q CV II I.I cl 

'11ll1WLJ1V!11'1 \11 fl11'lJ ell! '1 LL \JU m~'11EJ LL'1~'lJ elll'1'Vl m '11 fl 
\J \J 

LL vr~.:i-U'ellJ'1ViVf'11fl'V!G'l1EJ (Distributed Data Management) 
d ... .1 "' 1 ' L 'l"IV1el.:i1um1 u1~ll1'1t:..1'1'llelll'1'lJ'U11'1 vrru 

\J u 

(9).bll '11m1m1u11l!'1TellJ,'1'11mLvr'1°.:i1Pl
0

1.:i 1 L'IJ1m11til1EJn'U 

L Yi el'11ll11'11 '11.:i1'ULL'1~1 Lf"l11~,,; .if ell! '11lii' el ti 1.:ii1 i.J1~~ 'Vltl m'l"I 
\J 

(Data Integration) LL'1~ 1'11 L 'Vlf"l L 'Ufa ~1'Ufl11'1f 1.:JLL '1"1'11PlvJelill 

~11ll-U'ellJ'1 '11flLL vr~.:ilii1.:i 1 L .LJ1vi'1 EJ tl'U Ll'IEJ hJ'11LUi.J~el.:Jer1 EJ 
oUellJ'1'11.:i (Virtual Data Integration) 

®.Ci'. '11m 1 m-li EJi.Ji11'1j1f"lelll~1 LVI el { LL'1~u el'Uflii .:i 1 U 1LLfl1ll 

f"lelll'W'1LIPlel{ (Coding) Ll'IEJ1'!! i11'1j11'ULU1LLfl1ll'lJel.:J 

f"lelll~1LVleli~vrmnvrmEJ 1vi' L'li'U Python Java SQL ·mi 
C9l. er '11 ll 11 () el el flLL lJ 'tJ LL '1 ~ '1 f 1 .:J '1~1 '1., \11 L n lJ i el lJ '1 'lJ 'U 1 1'11 VI ru er 

\J u 

L ~el~.:i LL'1~ LL U'1.:JoLJelll'1 '11flLL vr~.:ioLJelll'1vi1.:i ., 
" " I 

®.b '11ll11'1~1'1~.:JLL'1~'11'1fl11 LLm 'lJ'IJ elll'1'lJ'U11'11'VlruU'ULm.:i'1f1.:J Ci'. 
\J u 

~ Wo1'U'llel.:JWLJU '1 \11 Ln 'tJ LL'1 ~u1vr11'1 \11 fl11.if el l! '1'lJ'U11'11 vrru 
~ \J u 

mi11~uuf"lm1til (Cloud System) 
d I cf II Q.I tJ' I CV 

®.rri '11ll11'1L'llelll1Plel M'lJell.1'1 LL'1~'11'1fl1 1'lJelll'111llfl 'tJ1~UU Ci'. 
\J \J 

~~l'l~.:imEJ1'Uel.:iri'm (On-Premise) 1vi'el~1.:inu1~~'Vl5m'l"I 



"1n°l!f::~hu 

n1'i1LFl'n::~ 

LL a =:tl':rn1mu:..i a 

.Um,ia 

"1n"l!f::lii'1tim 1H 

1::uutJ5u~m1 

LLa::tl1::v nvi1 i 
' 

n11L~titif\il1ti 
" 

LA~ei..:i (Machine 

Learning) 

l!J.@ a1m1Cl 1 iLFl~ei..:iijmLa::L YlFlilFl m1'11aei..:i.Uei1rnvlffiFl1..:iaf 1..:i ct 
" 

LLa:: b.iffim..:iaf1..:i 1 ti1::urnnti.Um.m ... " 
l!J.l!J '11l.J11CleJeJnLL'U'U ~(;).JtJ1 fo"l!f1LLa::1"J'U11l.J'1! m.rn'11~~'U ct 

" 
m1i.h.U1 tl1::mai:m LLa::1Lm1~~.LJ'eil.Javliitl'1l.J1rumn 

" 
l!J.m a1mw1 LFl11::~ LL tJ1A Vl'1JeJ'lFl« ..:i'l! m~ a (Data Warehousing) <t 

LL a~ ei ei mL 'U'U nwu1tJm1v11..:i1u 11'1vm 1ti'1 v.U till ff\11 n1~'\J'U 
" 

IJi' t.1Y11..:i 1tlET..:i1~uutla1 tiY11..:iml.J'li'N na11\il 11l.J Ci ..:im1 i:..i~vi 

'1! ell.I a'l! VI 1 ~l.J· ~· ~ Fl11l.J Fl~ 1 tJ Fl~ 'l nui ell.I a~ tJQU'U L~ l.J 
" ' " 

Vl1l.J~~nn11'1JeJ'lU'Yqj1tl1::~°l!fiLL uuiaf 1..:i (Generative Al) 

a1l.J11Cl1 LFl11~\1 ~VI n11 Lba::tl1~l.J1ai:..ia'1J till a L Yi ei 1 ~1\il 
" 

Fl11ll~ nlJi'm LLlitJEJ1 LLa~L ~ei~ei 1\il 111.lei'l LLm '1JUqimvl'li'u<S'eitJ 

1 ti1::uu.Uei1.1a'1Jti1V11 ~ru 
" " &I I cJ I ._, .J II 

a1l.J11m1m11.1'1Jtil.Ja '11 mL ~a..:iY11.11 V11..:i ntJL YI eia11..:imY1111.1 
" 

.,j ' v 'i d ' tl Yl'1l.J'U1ruLLa::Fl1tiuFlal.J'1Jti'l'1ltil.Ja ~VltJn11L 'l!til.JVlmLa~ LL a..:i " , " 

.Umm1tXaeiVIFl~ei..:inti 
" 

(Real-time Processing) LLa~n11aV11 l.J 'lltilla (Stream 

Processing) 111.lei ..:itli'utl~ ..:i 1Fl1..:iaf 1..:i~ tJ!1tJLLa~.ff tJVI titJ 

n11~ 'l-LL tla..:i -1 ~a Vl'l! ell.I a (ETUELT) hi )eJ'lf 'Ui till a 
" " 

tl'1mru1.11mLa~ A11l.J L ~1a..:i 1\ilei ~1..:iiitl 1::~YJ5m'V'I 
" 

1£>.lri '11ll11C11'ii'LFl~·eJ'll1tia°1~f'U~Vln11'1Jtil.Ja L'l!°tJ LFl~
0

eJ'lijeJ ct 
" 

m1'1'1eJ'U'11tJ'l!tilJ,a (Data Lineage) LFl~ei..:il1tim 1'1'1eJ'U 
Fl run1Yo1'1J till a (Data Quality Tool) LL a~ LFl ~· ei..:il1 ei~ V1vi'1 , " 
LLFlm~ ei n'l! till a (Data Cata loo) L Yi ei 1,J n11~ vi ni1'1! til.Ja 

" ~ " 
~I "" L utJ)~'\J'ULLa~l.Jl.J1(;1)~1tJ 

rn.@ '11l.J11ClL~ eJ nLLa~tJ1::~ nvi1-ff1~'\J'UtJD U~ n11 11l.JCi ..:JLFl~ ei..:iij el 

11ii'ti~1'lL~l.J1~'1l.J LLa~ 1i..:i1t.1V11l.JFl11l.Jtii'ti..:im 1vl L\l'V'l 1~L'11~'\J'l 11il 

m.1£> '11lJ11mr 'l n11Fltil.J'Yi1 LVI ti fl tX Ln'U.LJ'til.J aLLa ~tJ )~l.J1ai:.Ja.LJ ell.la 
" " 

'1J t.11vi1~qj i:.l1tim11im1L~tit.1ilii'1mFl~ti..:i (Machine Learning) 

m.m '11lJ11Cl1Lm1::,,.,-Um,ia 1viv 1 i~~nFl11l.JtJ1'\J~L UtJ (Probability) 

L~eJU1oUeJJAa'!ltJ1VI 1 ~qj1.111 ~ tXLnvitl1~ btJ'lltJ~'l~Vl 



~.@) '11111'Hli'l LL'1LL'1~uf rn.h .:JA t\Jfl1'W'll B11'1~.i 1'Un11m1'1'1BU ct 
\I , , \I 

' ,, 
I .cl ti 0 V II d ti 

A1Vl'lJ1i'l'V11tJ '1JB11fl'l!1'l!B'U LLfl~m111nfWlv.:J 1111n.:it111fl1.:J 
" " 

'll v11fl1 iX '1~B1 i'l t111ri1V1'Ui'l n 11 Ln ru.ri1'Um1m1'1'1vt1'1l mm 
" ~ " 

LLfl~n11'1 i'ln11'll Bl;J fl'11nLL'Vlfl
0 

,:i~)i,:i 11,X '1Bi'l A~ B.:J L LG'l~ hJ ~ 
m111~1iv'U (Data Quality Management) 

~.~ '111111nu m'.1 v.:JLLfl~fo~1'll vll '1'11nt111L 'll 1ii .:i 1~rn 111°1~-ru ct 
" 

B'1'1J1~ 1~v1-li15m1L-LJ'11~'1 (Encryption) m1n1'Vl'U~~'Vl~ 
t111 L'll1ii.:i (Access Control) t11161iv'U'!lv11fl'1°1ri'ru (Data " ., 
Masking) LLfl~n1':i~11'1'1BU mwff 1'1-:iivl;Jm~ v1' n~1m111 
Uflviilrl'ti LLfl~ufl'u~ ~ 1 11n!J1~ Lu vu 1111ii .:ilJ' A1111 i 
~ 1'U n!J'Vlll1tJ~ ri1'Vl'Ui'l LL 'U1Vl1.:Jn11'1 i'l Lnu 1 i LLfl~UnU B.:J 

-V'v11'1~1'UUAA'1 " . 
m1fo~1Arun1Yo1 ~. rn '1111111n'1..,i'ln11-U v 11 fl v v' 1 ,:a u 'U 1~uuc..i' 1'U'U1vu1 v , " 
L"'1~ffi1WflvMtJ LL'1~111~111)'1'UVl

0 

'1i' i'l L '1'U i'l LL'1 LL'1 ~u f uu1 .:JA t\Jfl1'W'll v llfl 
d.I \.I , , \I 

v ti' 1-:i~· v L -u· B.:J (Data Stewardship) LL'1~n11V1°1'll Bl;J fl 1 iX 
111°'1 11111m~uvr1~'U1vi' (Data Anonymization) L~vuntlv.:i , 
iv11'1~1'UUAAfl (Data Governance) " , 

~.~ '1111111nu 1~ Lir'UA1111Li tJ,:j L ~ B11.:J LLC-J'Uf U~ vii' tJA nA111 , 
d

0 

Q. ' ti 

LL'1~m111.:i LLC-J'U ~BU '1'U B.:J L11 v Lf) i'l L 'VI~ n 11rui'l1'Um111 , 
Uflvi'lnti L-d'U t111"5'iilm1t111f11'Vl'1'1Jv.:iiv11fl Lrn~t111~'U~ 

" " 
-U'v11'11 'Umruoma'U " . 

~.ct '1111111n1iLA~v.:i~v1'n~1m111uflvi'lJltJ L-d'U Apache Ranger ct 

Apache Atlas "1fl"1 ci'1V1fom1"5'iilm1~V1~1'U1~uu Hadoop 

LLfl~1'UAfl11vl 1111ii·rn111i Intrusion Detection Systems 

( IDS) LLfl~ 1~uuu B.:Jtl'Un11U m n ( Intrusion Prevention . , 
Systems, IPS) L ~v~11'1"5'ULL'1~Uv.:Jtl'Un11 b'111~oUBl;jfl 



fi1e:i6u1 tifl11l.JVl:i.nti 

rn1vh:rn.J L U'UVil.J 

(Teamwork) 

1~1ilurnn:i 

'11ln1cim.1u'1'U'U~'U 1V111 LL'1~'U rim m 1 'Wrn1'1·h:i1' ~'U511l.J rn 11-ff if eJl.J'1 rn1~~'U1~~'U 
, '\J , \J \I 

"1J'U 1 Vl1mlJ
0

dJ'U~1'li1t1\J1~ne:iun11~Vl~'Uh (Data-driven Culture) (Developing People) 

1 'Wti'lf1 m 11l.Jfi.:iii LL 'U1A VIV11'151n Iii L ~ e:le:le:lnLL 'U'ULL'1~1 LA11~l1'n' e:ll.J'1 
' '\J 

1 ~'1 eJVIAGi' e:l 'I nu L U1Vll.J1 tJV11'151n Iii LL'1~'1U'U'1'U'U f11)vlVl~'U h~-LJ'lJ LA~ e:l'U 
' ' 

'11 '11:1.J11'1ci1tJVle:lVILL 'U1AVIL:a.:i1LA11~"1 Vl~mL 'U1AVlf1111LA11~"1if m.i'1~1'1 1 f11)?1~1'1fl11l.JL oU1 h 
LLri~~'U 1~ lil1noUtil.J'1 

'\J '\J 

?I 1l.J1) (l'U ~Vl1 )~VI f11) Fi 11i.J1 tJ"(J e:i 'I) ~uu.U e:ll.J '1"1J'U 1 VI1 VI ru' 'U'U A '111 ~ 
'\J ~ 

(Cloud) 1 ~Al.JA1LL'1~ LnVl\J)~ ltJ'ljtJ?l'l'1VI 
' '\J ' 

?11l.J1 1 '1 L ~ tJ 'U { L V1 Ab 'U b '1 fn VI l.J°1 cJ1 e:l ti' 1'I11 VI L ~ 1 1e:l'I~'UA11 l.J cJI e:l 'I n 11 
'\J 

"11 e:l'I e:J\;l ?I 1VI n11l.J~ L tJ ~ tl'U LL tJ '1 'le:l ~ L'1l.J e:l 
' '\J 

~ ?11l.J11'1'U~'V111f111LU~tl'ULLUM (Change Management) L~e:i1,,Xl'l'U 
1'Ue:i.:ir1mtie:il.l-ruLL'1~1off.:i1m~uu1 V1lJ 

(Sense Making) 

1~lilun'11.:i 

f111LLtlUqJV11 

(Problem Solving) 

1~lilun'11.:i 

f111'U1Vl1)~Vlf11) 

vii'vm1m 

(Resource 

Management) 

1~1ilunm.:i 
Q II Q.c:i. 

f111L )t)'U)\;1'1eJVl'lj1 \;l 
'\J 

(Lifelong Learning) 

1~1ilunm.:i 

fl11~~-u1 
'\J 

(Leadership) 

1~1ilumrn 



Q'l.cr. \1'n~::"!la~a1"!l11A1miltyty1tl1::~~j (Artificial Intelligence Engineer) - 1::~tm1m'ti1 

'l'1 n~::~ ~ ~tl1::a~f'f '!Jel~i f'11mt1 qiqi1tl1::~ ~i (Artificial Intelligence Engineer) 
., ., ~I 1 .., ti !'l ., .:'1 ti ""' ' d "."1 1::\ll'ULL 1f1b '1J1 L u'Ufl111J'11l.J11Cl 'Uf11'5elelf1bL 'U'U 'W\llJ'U1 LL'9:: '5::~f1\;l b "ll1::'U'Uuqiqi1 '5::111~~ L 'WtlLLf1uqiV11 

L 'U~1m m'5l.l '111J1'5Cl€J€Jf1bL 'U'ULL'9::~\llJ'U1 B'9 n B~Vil.J 1111ti1 iL VIAU flf11'5L~t1'Ui'!Jel~ LA~el~ (Machine Learning, 

Deep Learning) '511Jii~i.J1ru1m'5Ll.JLl'l'9Uqiqi1 tl'5::~~jL-LJ'1nm::urnn{111Ln{ LL'9::m1li1~1'U~11Jnu1f'11m 
d d ., d "" "tJ "' ., !:'! ."1 1" ' .... 'i """ a1'1J1€J'U 'l L'Wela'51~)::'U'UVl'11l.J1WL W'U~ )'Um LL'9::LLf1 b'lluqiV11 llleltl1~el\;l b '\.Jl.J\;l 

((9)) .Xn~:: LL'9::'11J'5'5Cl'U::Vl1~L VIAU fl 

(9).\v. 

(9).GTl. 

A'1el5u1 t1fl111J'Vll.l1t1 

'111J1'5citlwt1 n\;l1 snfl111Jf~ 'U~1'U~1'UAril \;lPl1a\;li LLn::ai1 ~ . " ... 
d d ., .... 'i 'i "'.:'1 ti ... ' 
VILf1tl1'!Jel~f1'UL Vlfl b'U bnt1uqiqi1 )::Ill~~ 

'11l.J1)(l~ \llJ'U1Ltl'5LLF))l.Jflell.J~1L\;lel{ ~1 tlJ11~1 L U'5LLf1)1J 

ti ~1~ 1111el~1~V1~~~LMt11oU'el~ nuL VIAL 'U 1nfii1qiqi1\J'5::~~j 
'11l.l1'5m::'4.LJ el~1n111'1Jel~ 1m111nu qi qi1tl1::~~i (Al) vl ihrn 
l.J1~ 1f1oUel;j1 tl Ill ~1'\.J '5::'U'U f111li 1~1'U'!J tl~ fl tll.J~1 L\;l el { 

(9).<i'.. '111J1'5ClVll'l'1tl'ULL'9::V1'51~'1tl'U Ll.J Llll'9Uqiqi1tl'5::~~j L ~el 1 Vlb~ m 

"r1n~~1'Uf11'5L~tl'U (9).cf. 

Llil~MllLiliLIJl)l.J 

(9).b. 

~n~w5Yicinvi'el~ LLn:: LLiluv1 
" 

'111J1'rn LLrl U qiVl1 L~VIEJ ~i°1~ 'l (;111J f1'5tl'U~ \llJ'U 1L VIA Lu fa fi 
uqiqi1tl'5::~~j (Al Development Framework) LL'U'U~1~ 'l L'll'U 

m::U1'Uf11'5f11'5L~t1'Ui'!Jti~Lfl~el~ (Machine Learning Process) 

'111J1'rn'1~ 1~LL uu;j1nti~ Lllltlf11) 1-ifer'9f1el~Vi1J (Algorithm) LL'9:: 

miai't1fl111J~~1'U'1~~ LLflnfl~'1 LLn::W"llflruVl 
" " 

(9).G'/. a11J1'5m.h::t1nvi1im11J~L~el~A111Ji.l1~::LiJu L~el'111J1'5ci1vi'vitiu . " 
nu Ll.J L\11'9 f11)L~t1'Ui'!Jel~ Lfl~el~~11 tl1 u'5::uui1qiqi1\J'5::~~§1~ 

(9) . ~. G"l11J1'5Cltl'5:: ti n~1ifl111JfiJ1'U fl111Jtl '9tJ111.r) VVl1~ 1'!5 L 'U el { . " 
( Cybersecurity) ~~ti 5'5'51J tr qi qi 1 ti '5:: li1 ~!' (Al Ethics) 

fl111Jm::wunf ~1m'Jniru1tl1::~~~ (Al Awareness) LL'9:: 
" •t " .. 

fl111J~'U~lll"lltl'U'!Jel~Uqiqi1tl'5::~~j (Al Accountability) 



~n1!!~~1'U 

fi1'HJ~'H11 

~~m1-Ue:illn 
" 

... ,, 
Vlfi1!1~~1'U 

m1th~ tJ nvi1 <ff , 
"' ,, 

fl11L 1tJ'U1'1J€l'I 
" 

Li'l~e:i.:i (Machine 

Learning) 

b.@'l ?t1m1'1vi1LV1i'.le:i.:i-Ue:illn (Data Minino) L~mnu11u11lJoLJ€llln t£J 
" ::> " 

LLn~i.11mi LF111~"1 L U'U'l!~-LJ' vll~~ Lmm 1 -if 'lh~ LtJ'lltJ nu v'lrl m 1~ , " 
1~ti~1'Um~m'Um1Fi'~LLtJn LLu.:inzjll LLn~m~'U1'Ufl11~'U 'l 

b.b ?l1ll11'1lLi'l11~lf'lle:ilJ.~ (Data Analysis) L~
0

e:iV11'1le:i?t~\J ct 

1~titl1'1l tlll n~1~ ll1L'll 1~ m~'U1'Ufl11 LL?l~'lfl 1'Vl11'111lJ'VllJ1tJ 
" " 

LLn~?l1\J~rn~1~'11ficLJ tllln L ~ €li'l1~fl11ru€l'U11'1Vl 'Vl1LL'W1 L tJlJ , " 
i'l11lltJ1'1~LU'U LL 'W1 L tJlJA1V1€l'U 'Vl~tllil~'Utl~ L U'U~'U , 

b.rn ?t1m1m~ e:ini6m1\J fi'1ll~'U5 nu-U vll ~ LLn ~"5' ~Lvi~ tJllcLJ vlln 
d.J " " 

L~e:ii.J11tl'l-tl~\ill'U1Ururu1\J1~~1!i~LL'U'U~?l~1.:i (Generative Al) 1~ 
"' " dA \J 

b.ct ?t1m1mr .:i fl 11 l'lvll'Yl1 Lvi e:ifl ~ Lnu.LJ e:illn LLn ::mm1 '11 Lm1 ~"1 
" 

oLJ€llln~1'Ufl111ie1nne:i~Vill (Algorithm) 1~ 
" 

b.ct ?t1ll11'11 Li'\11~"1-Um;Jn L~tJ 1i'Vl~ni'l11lltJ1'1~ LU 'U (Probability) 

L~vtl1oLJ€llJ~'1J'U1~ 1'Vlrum1 m ~Ln~\J1~ LtJ'lltJ?l.:J?l~ 
\I "' \J , 

b. b ?t1m1'1vi11'1?te:iu LLn~~i'l11lloLJ€l~n~1Fi'qi L ~e:i 1~,t'U1'111e.Jn~V'l5 
iim1ll?tll L 'V!Vl?llle.Jn LLn~m.:ivi1ll L U1'Vlll1tJ~ n1V1'U~ 11 , 

b.lll ?l1ll11 (ll Li'l11~·1.Htlll"'€l~1'1iitJ1::~ Vl 5Jl1V'l -w \ill'W1'1l tlll"' 
" " 

L:a.:i~n 1~~lli'l11llfi~ LLn~\J1~tim11 <ff m1ll~L~€l'l L1'11.:J?l~1'1'1J€l'I , " 
ie:ill~ (Data Structure) L~€l'Vl1LL'U1Vl1.:JLLnuru'Vl1vlLll'U1tJ1~ " ~ 

LLn~LU'U\J1~ LtJ'lltJ 

b.~ ?l 1ll11'1vi°1'11'U tl'UcLJ tlll n L ~· e:i 1,X?l1ll11'1L.LJ'11'1 LLn~'u°11 tJ 
" 

tJ1~~nvi1-ff11lln'ULVli'l 1'W1n~~'U 11~e:i~1.:iiitJ1~~Vl6mV'l 
b.~ ?l1ll11'1D1~tJfll'i1'li'LLV'lnVl'V'le:iflli'ln11~ (Cloud Platform) , 

L ~ e:itJ1'u 1 -if LLn~'ll tJ1tJ'1J'U1~ LllL~~ 1~ e:i~ 1.:iiitJ1::~V16mV'l LLn~ 
?l1lJ11'1\J1'u Lll L~m-LJ' 1 tl'U i'l11ll~ e:l'I fl11'1J€l.:Jq1 n '1~ LLVl n~ 1'1tl'U1~ 
?l 1 ll11'1L.LJ'111iJ LL n ~ 1 'lf '11'WLVli'lUi'ln11 L ~ tJ 'U { '1J tl 'IL i'l ~· tl '1 

" 
~1'UeJnne:i~Vill (Algorithm) 1~ 

rn.b ?l1lJ11'1V'l ... \ilJ'U1 Vl~?le:l'U LLn~\Jfu1'1fLllL~nn11L~tJ'U~ 
" 

'1J€l'I Li'\~ e:i.:i (Machine Learning) 1 'Wm1~ ~vl'1 Lvi1 tJllcLJ e:llln 
" 

vi1m1ll?t~e:i1~-Ue:i~~ (Data Cleansing) 

rn.rn ?l1ll11'1D1~tinl'i1'li'B'~ne:i~Vill (Aloorithms) '1J€l'lfl11L~tJ'U~ 
, ::> " 

'1J€l'lbi'l~e:i.:i (Machine Learning) ~\JLL'U'U(;)1.:i 'l L'li'U fl11L1ti'Ui 

LL 'U 'U L ?l ~ lJ n°1 n" .:i ( Reinforcement Learning) LL n:: ?l 1ll11 '1 

€l€lflbL'U'Ufl11L~ m.if '1J€l'ILi'l~ €l'l L~tlfl11"5' ~fl11LLn~ 1 'li'.LJ tllln~ 'l~'U 
" " 

(Pre-processing Data) L lile:i~ \ill'U1 rn1!1 fli:.l'Ufl11L1 ti'Ui'llv.:JLi'l~e:i.:i 
bn.Ci'. ?l 1lJ11'1n°1'Vl'U~1'11LLtJ1?l

0

1'VIfun11 L ~ tJ 'U i L otl 'I~ n (Deep 

Learning) LL n ~ ?l 1l.J11 '11i''11'Un1e:l'Un11 ~·1 L t1 'U '11 'U 

(Framework) L-w' e:i?tf 1.:JLLn~~ ni:J'U 1m.:i'1J' 1tlfl11L 1 ti'Uf Lotl .:i~ fl 
" 

(Deep Learning Network) 



~n~tvl1'U 

m1\J1tvn1J11-&' 
' "' " n11L 1EJ'U1'lltl.:! 
'U 

Lfl~tl'I (Machine 

Learning) (~ti) 

- mo -

m.ct '11111'Hl\.b:rn nlii1 'Ii' f\1111 {vi° Lf{ EJ1'lf tl'I n'U 111L~a11n~1'U 
' 'U .. 

(Foundation Model) L '!1° 'U u ru ru1\J1t~ ~ef LL uuf '1 { 1-:i ..,.., .-... \I 

(Generative Al) LLat 111L~afl1~1'll'U1~1viaj (Large Language 

Model, LLM) 

m.b '111111Cl1.J. 1ru1n11 LL at L '5°ti111v .:i 1m~ atr qi qi 1\J 1 t ~ ~~ 
nrnnfaLnf L'li'U Edge Computing Vl~t161lt1vJliiLnfvliit1~'1vi' 
(Al Deployment) 

m.~ '11111'rn\J1ttJn1J1'1-tl'm1L~EJ'U~'llt1.:!Lfl~t1.:i (Machine Learnino) 
' 'U ;:, 

1'U.:!1'ULV1fl1'UfaVUqjqj1U1t~ ~i1'U~1'U\Jl
0

1.:! 'l 1~ LL n 
n11\J1t111a~af11v-1 (Image Processing) m1\J1t111a~a 

fl1~151111'!11~ (Natural Lar:iguage Processing) iV1El1n11'll tll;!a 

(Data Science) ni1\J1t111a~a« qiqi1ru (Signal Processing) 

LLata'UL1J1t1f Lli1J1Vjn~.:iLLat~'UEJ'Ulii (Internet of Things, loT 

and Robotics) 

m.~ '111111 Cl ti tin LL 'U tJ LL at w"' (;lJ 'U 1t1"anti~~11 (Algorithm) m 

lii'1'Uni1\J1t111a~amw (Computer Vision) LLatn11L~EJ'Ui 

'llt1.:!Lfl~t1.:i (Machine Learning) 

.1 I I 

m '111111Clfi t1'111LLati:11 EJV1t1~m111f L ~ t1.:i ni1 L ~ EJ'Uf 'lltl.:!Lfl~ t1.:i (Machine 
'U 'U 

Learning) n11L~EJ'U~\;a.:i~n (Deep Learning) 1~v1-&'~'U~1'U'11nmt'U1'Un11fi~ 
LLatni11 ~L VI\;! ~a'!Jtl'll.J'U~~ 

' ' 

'111111mLm 'lJD qjVl1 Vl~tJL'1'U mL 'U1V11.:! 1 'Un11LLtlD qjVl1 LLat LL 'Utti1 L V1 flU fl 

n11LLtlD'lJVl1vl1tln111iLLtJtJ~1atl.:!Vl~f) 1m~rn\lqiqi1\Jw~~~ (Al Model) 

'""" LLf1r:ltl'U 

~ n~tn11L ~ V'Ui LLatU1t~ ni;i1'li'L Vlfl 1 'U fafi1 vili tl~1.:!11~L ~1 (Adaptive 

Learning) 

n11'1~1'1fl11l.JL .LJ'11'1 

'11n.Ut111a 
'U 

(Sense Making) ,, 
)t~'UYi'U~1'U 

ni1vi1-:i1'ULU'UVi11 

(Teamwork) 

n11LLtlD'lJVl1 

(Prob lem Solving) 
.... .¥ 

1t~'UY"l'U!1'U 

ctl II Cil.ct. 

n11L 1EJ'U1\Jlatl~'!l1\Jl 
'U 

(lifelong Learning) ,, 
)t~'UYi'U!1'U 



m.b. li'nli::'tlti.:J'11'tl11A1n-ail'1j'1j1'll-a::~h~tj (Artificial Intelligence Engineer) - -a::~rn~EJ1't11'1j 

~n~::~w.:it.h::a.:iri''llv.:ii 1"11 mu cyqi1tl')::~~i (Artificial Intelligence Engineer) ')::~\J 
L zjtn'll1'1J L lJi.JnTrnamL\J\J ~'illi.J1 m:i::tl')::~n1111-tl1::uuilcycy1tl')::~~! 1~w H'L 'VlAilAm')L~E.Ji.Jj'lleN LA~a.:i 
(Machine Learning) LL"'::m1'll1:::w1i;i~i;i-rreil;J"''ll1.J1~ 1 Vlaj L~va~1.:i1::\J\J~a1lJ1WL~E.J1.Ji u-ru\911 LL'1::LLm 'lJ 

u '1J 'VI 11i( em' 1.rn"' 1111 i.J:w"' ~ tl f rnL111° .:i LL"':: L ~· :w tl 'j:: ~ 'V15.fl1 ~1 i.J 'lJ v .:i tm~ i;i (Model Optimization) 

L ~a 1~vi1.:i1i.J1tilacl1.:i')1~ L ~1 LL"'::A':w~1ui.J ~n{~ LL 1{~V1m nV1"'1E.Ja ci1.:i L VllJ1::a:w 1viE.Ji'.itl1::aumw.i1 i.Ja1E.J.:i1i.J • 
aci1.:iuaE.J rn u~i.JhJ 

~~til11.Jm')L~UW 

LI-"'~ 'illm biliLlfmJ 

Av:w~1L111a{ 

Fi1a6u1E.JA11:wV1lJ1 E.J 

a1lJ1)()U'j:: E.J n111'1-tiA11:wf ~1.J;j11.J~ 11.JflN l'l1"11al'l { LL"'::aii ~ . " .... 
~L~m-rra.:inrn 'VlA 1 i.J fovtlqiqi1tJ<jdi~! 
a1:W11t:l~'illi.J1LtJ·rnm:wAa:w~1L111a{ ii 1E.J.n 1~11 tl1LLm:w 

aci1.:i 1vivci1'l'Vl~'l~ L~tn.rrv.:i tl\JL 'Vlfl b 1.J fo v\lcycy1tJ1::~~j 
a1lJ11Cli Lm1::,,, vvmL \J\J LL'1::~'ilJ1.J1LL\J\J'11 "'v'l'Vl~v b:WLVI"' 

f11'jL~E.Ji.Ji'lJa.:iilcycy1tl1::~~j (Al Model) 

a1lJ1')m::u.LJ a'11 n ~'llv.:! blJL~"'il ru ru1tl')::~~,f (Al) ~ i'.i ~"' , " "' ""' 
tl ocvtl o .cir. ' 

:w1'11n'llv'11nvivi1i.J1::uun1')'V11.:i1i.J'llv.:JAv:w~1L111m 

<91.ct a1m1t:l'Vl~aarnL"'::m1'1aau 1:wLvi"'ilcycy1tl1::~~i L ~a1mtil Ci'. 

~"'"'~5Vit:l nl'i'a.:i LL'1:: LLlJi.JV1 
" 

<91.b a1lJ1'jmLnucyV111'1'Vltf111'1.:i 11111:wmau~'ilJi.J1L'V1ALi.Jfav 

u t1Jt1J1U')::~~i (Al Development Framework) LL\J\Jl'l
0

1.:i 'l 
L'lii.J m::mi.Jn11n1'jL~E.Ji.Ji'llv.:!Lfl~v.:i (Machine Leaming Process) 

<91 .~ a1lJ1'jt:laf 1.:i LL 'Uu'11"'a.:i t~ E.Jf11'j1'1i' eti;i na~ Vi' :w (Algorithm) 

LL"'::a11'i'E.Jm1:w~til1i.Jaii~ LLfl(;lfl"'a LL"'::~'llflNl'l 
" " 

<91.~ a1lJ1<jt:ltJ<j::E.J n1111 ~ A11:w1' L~ a.:im1:wu1'1::LlJi.J L~aa1m1ci tl'i'111au . " 
nu 1:wL~'1f11')L~E.Ji.Ji'llv.:i LA~a.:i~11 tl1 i.J1::uuilqicy1tl1::~~~'1til 

<91.~ a1lJ1'jt:lAviaci1.:ia~1.:ia11Fi (Creative Thinking) L~v~'11'jt\J1 er 

A11m ,j i.J1 tl1vi1 V1:w
0 

i.Jv m m1 v'11n'Vl1.:i L ~ a nVi'' ~a E.J
0 L~:w 

" 
LL"'::~111'115m'j 1 Vl:w'1i.Jm'j1~tJ<j::1E.J 'lltl'11m 'Vlfl 1i.J1"'v 

(9) . (9)0 a1:w11t:ltl1:: E.J n~1'li'm1:wf~1i.JA1 1:wtl"' a vi.ti' E.J'V11.:i hi Lu a{ . " 
( Cybersecurity), '11' cHVi 'j :w u qi qi 1tl1:: ~ ~,i (Al Ethics) 

m1:w1111::'Vl'Jnf ~1m1ruru1tJ<j::~~;f (Al Awareness) LL"':: 
'U "" 6.1 

m1:w-ru~vi'llv\J'llv.:itlcycy1tl1::~~j (Al Accountability) 

(9).(9)(9) a1m1t:laf 1.:imaum1vi1.:i1i.Jil 1i.J511mii \J1"' (Governance) 

LL'1::n11f tJ<jeJ'lfl11m ,j i.Jli)'jlJ (Fairness) m1:w 1 tl1' .:i1a 

LL"' ::m1:wtli;i a vi.ti' E.J'llv.:i 'j::uuu cy cy 1tl1:: ~~~ 



li'm~~~1'W 

fl11U~'Vl11 

li'n~~~1'W 

m1th~t1nl911i • 
fl11L~tJ'W1"1ffi~ 

" 
Lfil~tl~ (Machine 

Learning) 

l°i1eJGU1tlfl11lJ'VllJ1tl 

a1mwvi1LV1iie:i~-U'e:il.!'1 (Data Minino) L~mnm1m11JoUeJ1J" " ~ " 
LL'1~tl1mi Lfi111~~L U'U'lf VloU tllJ'1~ Lmm Hth~ LtJ'l!tl nue:i~l"l m 1~ . " 
1vitic.l1'Un1~U1'Wf111AVILLtlf1 mJ~ntjlJ m'l~n1~U1'Wf111~'W 1 

a1m 1 '11Lfil11 ~i '11 m~" (Data Analysis) L ~· e:i V11'11 €1'1 ~tl 
1vi ml1-U tllJ '1vi1vl'm L oU 1 ~ f11~ U1'W n 11 LL'1VI~Pi1 'Vl1fl11lJ'VllJ 1 tJ 

" " 
tJ .J1" ,, ... ' 'i" 

LL'1~'11 ~'1Vl Vl'iJ1f1'UtllJ" L'Wtlfi11Vlf111'1Jtl'W1fill'l 'Vl1LL'W1 b'UlJ . " 
lil111Jil1'1~ L UtJ LL tJ'J 1 tJ1J l'i1\91€JU 'Vl~eJ\JV!UeJVI L UtJ~tJ • 
'111J11m~ eJ nifi f111U n « lJ~'U5 n UoU tllJ '1 LL"~~ VI Ll'l1 tJlJ.LJ tllJ'1 

6J " " 

L~e:itl1 h1li~1ll'W1ilruru1tl1~~~iLLuu1a11~ (Generative Al) 1vi' 
"' " GU '\I 

'111J11m~'~ fl11fileJ1JVl1 Ll'l e:ifl lXLnu-U tllJ'1 LL'1 ~'111J1Wi Lfil 11 ~~ 
" 

-U'e:ilJ'1c.l1"Um11ia'1ne:i~Yi1J (Algorithm) 1vi' 

'111J11'1i Lfi111~l'l-U tllJ "1viti li'VI~ nfi1111JU 1'iJ~L U'W (Probability) 

L Ylm11-U'e:il.l"'U'U1vi 1 'Vin ll.!11 -bl lXLnvi'lh~ LtJ'l!tla~avi 
\I -~ \I , 

'11lJ11'11'111'iJ'1€JULL'1~~ fi111lJoUtllJ'1'11f1 cy L~ eJ 1lX,)''W1"J11~"~'WG 
iim11J'11JL 'Vll'l'1lJ~mrn~1111~1111m u1V1mt1~ n1V1'WV111 • 
'11lJ 11 '11 Lfi111 ::l-f oLJ tllJ "tJ ti' 1~ij tJ 1~ ~ Vlfi fl 1 'W ~ 1ll'U1.LJ tllJ" 

" " 
Ltil~~n 1~vilJm1lJfivi LL'1~tl1::vn1111-tlm11J1\~ e:i~ 1m~a-r1~ . " 
'U e:i~-U tllJ '1 (Data Structure) L ~ eJ'Vl1 LL 'W1Vl1~ LLn il cyV11vi L ti tJ 1 tl1vi' 

LL'1~ L U'Wth~ LtJ'l!tl 

'11lJ11'1U~'Vl111~'iJ1:Si 111 LlJ L\;rna1wf u f111~1 L ii 'Wf111 L1 ti'Wi 

'Utl~Lfil~tl~ (Machine Leaming Operation: MLOps) Lm~tli'uLL91~ 
hi LVI" 1 lXL 'VllJ1~'11Jnu-Ue:i'11 tlV!vl1'Wtl1~~V1Gfl1'WLL'1::Vli''W tJ1 m 

l!:J.~ '111111 '1vi°1~11.J nu.LJ €111" L ~· tl hfa11111m .LJ 1 t"J LL'1 ~'111 tJ 
" 

tl1~~n1111-tl~1l.lnrnvifil L 'Wfa~~'\J 11vi'e:i~1~iitl1::~vi5m'W 
l!:J.@o a11111'1tl1~t1 nvf1'li'LL'W'11'1WeJ{lJfi1"11vi' (Cloud Platform) • 

,,J tJ .... 1 " 'i 1 " ' "'tJ ~ ... L'Wtl 1U 'l!LL'1~'Utl1tl'U'\J1VlblJLV1" Vltltl1~lJ W'1Vllifl1'W LL'1~ 

a11J11'1tlfo LlJLV1'1 L oLJ1tlUfi111lJ~tl~f111'UeJ~q1n'iJvi LL111n9l1~ tl'W 1vi' 

'1 1 lJ 11 '1 L '1111 'iJ LL '1 ~ 1 'lf ~ 1 'W L V1 fi1 U fi1 f111 L ~ tJ '\J { 'U tJ ~ L fi1 ~· tJ ~ 
" 

c.l1tJeJ'1f1eJ~Yi11 (Algorithm) 1~ 

m.l!:J '111J11'1tl1~t1n1111ia"ne:i~Vi11 (Aloorithms) 'Utl~f111L1ti'W~ . ~ " 
'Utl~Lfil~tl~ (Machine Learning) ~tlLLUU~1~ 'l L'litJ fl11L1tiuj 

LLUUL'1~1Jri1~~ (Reinforcement Learning) LL"::'11lJ11'1 

tltlf1LL UUfl11L~tltJ~'Utl~ Lfil~tl~ LV!tl fl11~Vl fl11LL":: 1 i.Ue:ilJ" ~~~tJ 
" " 

(Pre-processing Data) L ~· eJ vr 1ll 'W 1 f111 ~ f1 ~ tJ f111 L ~ tJ 'W j 

'Utl~Lfil~tl~ 

m.m '11lJ 11 '1 n°1'Vl'W vi v11 LL tln1°1V11' u n 11 L ~ ti'Wf L 'ii~~ n (Deep 

Learning) LL '1~'11l.l11'11'Ii'~1'\Jn1e:iun11vi
0

1Li1tJ~1 '\J 

(Framework) L ~ e:ia{1~ LL'1~~ n~'W LA'WLJ 1tl m1L1 ti'\J-r L 'ii~~ n 
" 

(Deep Learning Network) 



0 ., 

'111il'U 

(9) 

\!:) 

m 

cs:'. 

Vlfl'l!t~~1'U 

m1'lh:mfl1J11.ff • 
fl11L1t1'Ui'!JB.:J 

Lfl~e:i.:i (Machine 

Learning) (\;)e:i) 

- mm -

(Foundation Model) L •1i 'U if ru ru 1 'lh ~ ~ 'l!tef LL u u { G'I f 1 .:i 
~ ~ ~ ~ 

(Generative Al) LL'1~ bl.JLlil'1Jl1'1!11'll'U11ilh1aj (Large Language 

Model: LLM) 

m.<f G'I 1l.J 11 C11 iJ '1 Q ti LL'1 ~ LLfil '!JU f u'\.J ~.:JU 'lj'\111111' 1'Ufl11 L ~ti 'U i 

(Learning Problem) L ~ BoW~'U1 bl.J Llil'1fl11L1t1'Ui'lJB.:JLfl~B.:J 
(Machine Learning Model) 1~~~.:J~'U 

m.b G'l1l.J11mzjBl.JbtJ.:Jbl.JLlil'1U'lj'lj1U1~~'1!tinu~n{lilLL11 L'li'U Edge 

Computing 'Vl~B61!BvJ~LL11~~e:i~1~ (Al deploym ent) 

m.lri G'l1l.J11C"IU1~~m11-b'm1L1t1'Ui'lJEl.:JLfl~El.:J (Machine Learning) 

1'U.:i1 'UL Vl fl b 'Ufa EJ' U 'lj 'lj 1U1~~'1!1_11'Ulil"1'U\Jl0

1 .:i 1 1 lil" LL ri 
fl11U1~l.J1'1t:.J'1.fl1"1'l (Image Processing) fl11U 1~l.J1'1t:.J'1 

.fl1'1!11511l.J'll1~ (Natural Language Processing) 1vit11fl11 

'li'm~'1 (Data Science) fl 11U1~l.J1'1t:.J'1Gf'ljqJ1ru (Signal 

Processino) LL'1~~'ULIJIEJ1LU\J1Vlfl~.:JLL'1~'lii'Utl'U~ (Internet of ::> • • 

Things, loTs and Robotics) 

m.~ G'l1l.J11C"IU1~Lij'U~rum"l'l~1'U Large Language Model Operations m 

(LLMOps) '\.Jf u'\.J~ .:Jfl11l.JLLli 'Utl1'1JEJ.:JLL'U'U'31'1El.:J (Fine-tuning) 

fl11t1m~~u'\.J1~~Vl6.fl1"1'l'qlilfl1i.:i (Prompt Optimization) 

fl11n1n'UlilLL'1LL'1~~1il\Jl1l.Jt:.J'1 (LLM Monitoring) LL'1~fl1111.:J 
'U 

1~uu 1m.:iG'l11.:i~'U3pum1~u~'UiEll;J'1 (RAG) G11V1-ruEJ.:ifi"m 

Fi 1EJ6u1 tlfl11l.J'Vll.J1 t1 
., 

)~lil'U 

G'f 1l.J1)(1~ EJG'I 11LL'1~ri1 tlVl Ellilfl11l.Jf L ~ e:i.:i fl1)L 1 tl'Uf '!JEJ.:J Lfl~ e:i.:i (Machine fl11'1111.:Jfl11l.JL <LJ'11-;,i 
'U " 

Learning) fl 11 L ~ti 'U i L <lf .:i ~fl (Deep Learning) 1lilti1ief'U!1 'U '11 fl 
., 

'11fl'lJEll.J'1 
" 

m~'U1'U fl11~1il LL'1~ fl111 ~L '\ll\Jlt:.J'1'1JEJ.:Jl.J'U'l!t~ • • 
(Sense Making) 

., 
)~lil'Ufl'11.:J 

G'l1l.J1)(1vl1.:J1'U~1l.Jn'Uer~'U vl1.:J1'UL U'UVil.J LL'1~'U1V111:5'1ilfl11Vil.J 1~ (T earn 
" 

fl1)vl1.:J1'UL U'UVil.J 

Management) (Teamwork) 
., 

)~lil'Ufl'11.:J 

G'l1l.J11mLm '!JU'lj'\111 'Vl~BLG'l'UBLL 'U1Vl1.:J 1 'Ufl11LLtlU'lj'\111 LL'1~ LL'U~tl1L Vlfliifl fl11 LLtlU 'lj'\111 

fl11LLtlU'lJ'Vl1~1tlfl111-ff LL uu'11'1El.:J'Vl~El bl.JLlil'1U'lJ'lJ1U1~~'1!ti (Al Model) (Problem Solving) 
I Sid ., 

LLflt:.JEJ'U )~lil'Ufl'11.:J 

-nfl'l!t~ fl11L1 tl'Uf LL'1~U)~tl fl~1-b' L Vlfl b 'U fa~1 'Vlli B~ 1.:J111il L ~1 (Adaptive 
.. ., .. ... 

fl11L W'U1\Jl'1Ellil'll1\Jl " . " 
Learning) (Lifelong Learning) 

)~~'Ufl'11.:J 



m.~. l-i'n~::"tle:>.:J~L~EJ'l'tl1ru~h'l.Jilruru1tl':l'::~~~ (Artificial lntelliaence Specialist) - ':l'::~'\.JL~EJ'l'tl1ru 
\.f OJ OJOJ cQ ::> OJ 

'l-1m~::~~.:i'\J1::'1.:iA'(J€J.:J~ L ~ tJ1'1l1qj~1'UUq]qj1tl1::~~~ (Artificial Intel ligence Specialist) 

1::\11'\.J L~ tJ1'1l1q] L U'Uf111l.J'11l.J11fl 1'Ufl11'1f1.:ibbfl::'\J1::~ nl'l1 i.:i1m::'\.J'\.JeJ'1tl~ ti:: ( Intelligence System) 

'1 1l.J1 1m.i1LV1f'l1'LI fa v Lbfl:: bf'l ~· €1.:Jjj €JU 1:: LflVl ~ 1-:J 1 YI b ~ tJ1'll €1.:J nrn V1 f'l t 'Ufa vu qJ cy1tl 1::~ ~i (Artificial 

lntelliaence, Al) l.J1U 1:: tJ n l'f L ~· €lvi l1ll 'U 1151 n '1 LLfl:: e..i ~\Pl Ji' ru ,,f 'IJ ti 'l tl'l fl n 1 1'11l.Jf'l'J1l.J t'i ti .:i fl11b'1i'l51 n '1 :::> , , , 

L ~l.JU1::~Vlfifl1Yol fl11vl1'l 1'U'(JtJ'l tl'l A n1€l ~1-:J L Vll.J1::'1l.J Yol~€llJ~'lfl11LLm '(JUq]Vl1 LLfl ::u-r'\.Ju~ .:i m::m'U fl11e..J~ \Pl 

LLfl::m1u~ m1~1m viri t 'LI Lfl £iururu1'\J1::~~~ LLf1::'11lJ11ri~ ti'111~1 tim~1~ L 'll11'1~1tJ LLfl::tifiu1t.1~'U1P1€l'U 
"'"' "' 

15m11~ t~v~th::'1'\.Jfl11fl.IL'U'11tJ.:J1'Uti~1.:iii'titi m U~'U1 '\J 

"1n~::~1'U 

fl11Pln~1 Lbfl:: 

b-U'11'1f'l11l.J~ tl'lfl11 

'(Jti.:imi 
" 

., ... 
vin~::~1'U 

\!:) fl11'\.J~Vl11 

~(;lnT'J-VBll(l 
" 

© . (9) '11m1ri'\J1::ti n1P11 off ri11l.Jf ~ 'U~1'U~ 1"Uriru 1P1P11'11P1i LLf1::'1'1 ~ 
' " "' 

~ L~ tJ1-U'€l.:i ntJ L vif'l t 'U 1flriururu1'\J1::~~~ 
"' "' "' 

©.l!:l '11lJ11fl1::'1.J'll€1'1°1 n~'(J€J.:JLlJL~flUruV11'\J1::~~~ (Al) Yliie..ifl c:( , "' "' 
tlo'°'V o ooQ ~ 

m'11n"1J€l'11n~~1'U1::'\.J'\.Jfl11V11.:J1'U'(JtJ.:Jf'ltil.JYl'JL\Pltl1 

L-U'11'1LLfl:: 1 off m~1t 'l.J1LLml.J Lviemm '(JUrum 1 'Limf'lti1P1'11V1m1l.J "' , 
VI~ titJ.:JA m 1~ 

©.c:t '11l.J11fl1Lm1::"1 ti€lmL '\.J'\.J '1f 1-:i Ll.JL~G'l~'ULL'\.JU (Prototype) b 

bbG'l::vr 11ll'U1LL u'\.J~1'1€l.:ivi~ ti tl.J L~fl m1 L1 ti'Ui' 'llti.:iu t1Jqj1u1::~ ~~ 

(Al Model) 

©.ct '11l.J 1 1 m L n"h tr ru VI 1fl1 ri B \Pl '11VIn11 lJ ti .:i ri' n 1 VI~ ti 
"' ' 

©.b 

f'lJ 1 lJ tK tJ .:i fl 1 1 L tl Yol 1 :: ~ 'J tJ L V1 f'l t 'U t G'l ~tr ru ru 1 '\J 1:: ~ ~ ef ( Al 
"'"' "' 

Solution) Vl~tlf'l11l.J~€l'lfl11LuYo11::1 'U~1'U1::UUf'l€ll.l'W1 Ll'ltii 

~~tl'lfl11LLm'(J~~fl11 
'11l.J11flU 1fl.11 fl11D ruru1 th:: ~~ef L'll1nu1::U'U51n'1 

" "' u "'* " 
L ·ti 'U fl 11'\J 1:: ti fl 1'11iururu1'\J1:: ~ ~i1'Ufl11vl1L{J'U.:i1 'U (Al 

, "' "' cQ 

Operations) m1'\Jf u'\J~ .:im::m'Um1v11.:i1'Uhi' Lu 'UeJ \Pl t 'UlJ~ 

(Process Automation) LLG'l::fl11'\J fo1~'1ti~f'l~ti.:intJv11<ff1'~ 
(KPI Alignment) 

'11m1ri'\Jw tJ fl l'i'1if'l11l.Jf;,1'Uf111l.JU G'l ti~.ri'tivi1.:i1'11L u ti-! 
' " 

(Cybersecurity) '11°tJ511l.JU qjq]1U1::~~.i (Al Ethics) 

m1l.lm::wuflf ~1'Uururu 1'\J1 :: ~~~ (Al Awareness) LLG'l:: 
\.I " "' dJI 

f'l'J1l.J-r'\.J~~'lltJ'\.J'(J€J.:JUqjq]1U1::~~~ (Al Accountability) 

l!:l.© mm1ri1 Lf'l11::"1'll tll;JG'l t~tJ 1iVI~ flf'l11l.Jtt1'1::LiJ'U (Probability) c:t 

L ~ffu1-LJ'til.Jfl'(J'U1~ 1Vlrum1 m ~Ln~'\J1:: LtJ'll tl'1.:i'1~ 
\.I "' '\I , 

l!:l.l!:l '11l.l11m::'-! u t1JVl1 11P1f! '\J1::'1.:iA '11fl t '1Vl tl m.:imri~ 1P1'11V1m1ll m 

€).:) fl m Vl~Bli'afhl L ~ B'l111 tJ ;;{ fl1'a?i m:t1bb(l:::l Lfl'a1:::,.f .LJ €Jl.J(l 
' " " 

L~tltJ1Lb'\.JU~1f1€l'lVl~tJLlJL~ffUruru1tl1::~~~ (Al Model) lJ1LLm'(J 
"'"' "' 



., ... 
V1 f1'l~HWl1 lJ 

n1'i'U~'\111'i 

~\lln1'ioLJtllJ'1 
'IJ 

~ni!l~ll11u 

n1'itl'i~t1n(;l1-ff 
' 

n1'iL~E.llJ1'!Jti.:J 
'IJ 

Lfl~ti.:i (Machine 

Learning) 

- met -

a II V d o 
a1m'imn m1u'i1l.l'!J til.1'1fl11l.J(;l e:i.:im'i LYl e:iu1l.!1e:ie:imL uu LL'1 ~ 

" 
Qr, ' 0 dd "' .... '1 tl 4' 
1 Lfl'i1~'VI m~'U1lJn1'iV11.:J1lJV1 Ln t11nu'i~'U'Uu qiqi1 'i~\ll ~! 

Yl1til.IU1 LalJtioUtll.1'1~L oU11 '1111141t1 
" 

a1l.11'imn'U'i1'U'i1l.JoLJtllJ'1L ~ eJ n1'iU'i~ Liim.rn LL'1~U~'U L Vi E.l'U 
" 

(Validating) LVlfl-0 flfl1'H1 E.llJf '!J eJ\lLfl1° e:i.:i (Machine Learning) 

eJ~1\lL '\lllJ1~alJ 'i1lJ-#\lLoLJ11'11 'IJ'VI~ nn1'i'!JeJ.:Jn1'i LL'1nL tl~ E.llJ 

'i~'Vl11.:im1l.l LeJ°LJLB E.1.:J LL'1~fl11l.l LL tl'itl'i1lJ (Bias-Variance 

Trade-off) 

l!:l.ct a1l.11'i'1~\ll\;11l.loLJtil.1'1~L~t11-U'e:i.:inum'itl'i~t1n\Jl1-Hi1qiqi1tl'i~~i!I~ l!l 
\I , • .... 

1u1m.:im'i~ 1.:i 'l \Jl'1ti\ll'1lJ\ll LL'1m~rnum'iv1t1-U' til.l '1'11 n\;]uV11.:i 
" " 1tl~.:JU"'1E.IV11'l1 "1L UlJ 1 Utl~1.:J'i1'U~lJ 

l!J.b a1l.!1'i'1U'i~t1nt1f1iLLYl'1(;lyjeJ{l.lfl'111vl (Cloud Platform) <t 
' 

m.l!J 

m.m 

L~aufo1-ffLL'1~'!JE.11E.l'!JlJ1\llblJL\ll'11111e:i~1.:iiJu'i~~V1Gf\1Yl LL'1~ 
a1l.11'i'1U~'U blJL\11'1 L oLJ1tl'Ufl11lJ\;]e:i.:i n1'i'!Jtl'l5'i n '1~ LL\Jl n~ 1\l tllJ 1111 • 
a1l.11'i'1\J'i'1J1n1'i Ll.IL\ll'1U qiqi1tl'i~~i!ii L oU1 nu Data Pipelines 

'!J lJ 1Ill1 m-y' (Big Data Infrastructure) L ~·a 'i., 'U a' .:i-U e:i l;J a 

LL'U'UL~t1'11Vll1 (Real-time) 

a1m'im i 1 h Lrn~1 i .:i1m Vlfl'W fln1'iL 1 vuf '!Jti.:i Lfl~ e:i.:ieJ 1u 
" 

ti'i;ina~Yil.l (Algorithm) 1111 

a1l.11 'i (1 L ;s' tll.J LE.I.:! bl.I Liil '1if qiqi1u 'i~ ~ i!lj ntJ ~1 { \ll LL 1 {'VI 1e:i 

'1!e:iyj1fo1{~iJe:i~1111 (Al deployment) 

a1m'iciuw~nvi1-ffm'iL~E.llJi'!Jti.:J Lfl~ti.:i (Machine Learning) 

1 u .:i 1 m VJ fl 1u1 i;i ~ if qi qi 1 u 'i ~ ~ 1!I i1 lJ vi" 1 u vi' 1.:i 'l 1 vi" LL ri 
n1'itl'i~l.11'1~'1fl1Yl (Image Processing) n1'itl'i~l.11'1~'1 

f\1'\flli'i'il.1'111~ (Natural Language Processing) 1V1E.11n1'i 

'l!BlJ,'1 (Data Science) n1'itl'i~l.!1i;i~i;i~qiqi1ru (Signal 

Processino) LL'1~~lJLIJleJ{LtJ\JlVln~.:i LL'1~'1AlJE.llJvl (Internet of 
:> • ' 

Things, lo T) and Robotics) 

m.<t a1l.11'iml\lln1'i1.:J'1'i'iiim.f.:i'Vll.l\ll'!Jti'lbl.IL\ll'1 (Model Life 

Cycle) ~.:JLL~n1'iV1\ll'1eJ'l'1lJfi.:ini'iL~n 1-tl.:i1u 'i1l.lfi.:i m'ia11.:i 

me:it1m'ivi1.:i1ull11u5'i'il.11.ilt11i;i (Governance) LL'1~n1'i'iti.:ii't1 

fl11lJLUlJ5'i'il.l (Fairness) m1l.11u~.:i1a LLa~m1l.ltl'1ti\llJlt1 

'!Jti'l'i~t1t1tlqiqi1tl'i~~i!i! 

m.ct '11l.11'i'1tlw~nvi1im'iL~E.llJi'!Jti.:JLfl~eJ'I (Machine Learning) m 

11l1l.lfl11l.l\;] e:i.:im'i'Vl1e:i hwr '11nmfle:i 1Jla1'Vlm'il.l e:i.:il'1 m 'Vl1e:i 
' 

q'in'11111 



c(.(j) '11l.l1wPim!f1m1l.lL U'U 1 i.J1~ m1l.lvJeMm1m11 iL VIA Lt.! fa~ (( 

fl111~ti vi1e:i~~'U1'Ul~n1)l.J 
c:11t. ' .ct .c::.4 Q. OJ .df CV 

((.\!:> '11l.J11"1LA11~VILL~~tltlflLLUU 1~LUtJU115n111'1tJ Vl1tl~~'U1 

'Ul~n1)l.J 
Vln'\!f~~1'U 

nT~1~tiVl1ti 

~~'U1'Ul~n1)l.J 
c(.rn '11l.J11CIVlVl~tl.:ILL~~tJ1~Lij'Uc.J~ fl111~ti Vl1ti~~'U1'Ul~n11l.J 

((,(( '11l.J11CIU1L'1'Ut!Vl1tiri1tJVltlVJCJ~~1'U1~mL~~'Ul~m1l.l 1m1'U 

1'll1fl1) 11Vl11Plfl1) ~1'U~.:JU)~~i!f~ Vi°Ln°tJ1nULVJALt.!1~~ 
tlqJqJ1tJ1~~'d~ 

Management) 

.. 

fl11vl1~1'UL U'UVil.J 

(Teamwork) 

1~vi'unm.:i 
d ' ' ... 0 dd ... ., d 

'11l.J11Cl'1 ff~1 )('11 tJVltlVI LL~~'1tl'Utl.:IA fl11l.J) LL 'U~'U1LL 'U1Vl1~Vl Lfl tJ1"1.ltl~ nu fl11'1tl'111 
" 

LVJAL'Ufa~tlqjqj1U1~~1!t~ (Al Model) LLri~~'U1~ (Communication) 

'11l.J1 1Cl1i.fA
0

1tJ1fl'd1Vl1 ~ L Vl A iJ' A Vl
0 

L f{ tJ 1 '11 tl .:! n U fl 11 LL flb "I.I U qJ VI 1 

;:, 1'UD ruru1LJ1~ ~'l!f~ LL~~ L Vl Ab 'Ufa ~Vi° Ln' tJ1oLJ ti~ nutf ii '1° 1'U 1;:, '1°1'UL~ tJ 
" u ""' \I 

L ~ ti'1f 1~fl11l.JLi 1 hVi° m·~ n'U1 'Ufl11tl11 i.J!Pi tltJtlVIL'B~t!~G'l1Vln11l.J '51fl'1 • • 

G'l1l.J11mLm "I.JU '1JVl1 vi1m'1'UmL 'U1Vl1.:J 1 'Ufl11LLnUqJV11 LL~~LL 'U~U1L VlAUA 

fl11LLtlDqJV11 (Problem Solving) ~1tin111"1i'LLUU'1°1~t!.:JVl~t!bl.JLVI~ 

Uqjqj1U1~~'1!f~ (Al Model) LLri~~'U 
G'I 1 l.J 1 1 Cl 1 ~ U, LL 'U 1 Vl 1 ~ fl 1 1 tJ 1 ~ tl, fl t>i°1 "Ii' LL~ ~ ti 5 U 1 tJ 15 LL flb "I.I U qJ VI 1 

Vl1.:itl~G'l1Vln11l.J li1i'\'1 LL~~.:11'U1'll1fl11 bV!tiH'c.1~~~5'11flLLUU'\J1~tl.:JVl1t! • • 
1mvi~U'1J'1J1U1~~'1!f~ (Al Model) 

1~vlUfl~1~ 
d 

fl11'1t!G'l11 

(Communication) 

1~vlUflm~ 

fl11LLflU'1JVl1 

(Problem Solving) 

1~vi'unm.:i 

fl11AVIL 'B.:i ?1~1~'111Fl 

(Creative Thinking) 

1~vi'unm.:i 

b G'l1l.l11CIU1~~n~1im1l.liL~ti~i.Jl)'1l.l~'Ui51~vti1~l.J'4'dcJtlU Al (Human Al fl11AVIL'B~'1~1~'111Fl 
Interaction, HAX) bV!tJG'l1l.J11CIPin'l!f1t!tlflLLUu15n11~t!'111LL~~fl11vl1.:11'U (Creative Thinking) 



er. f11ilt1111"a:::~u\1n~:m~ ::: m.1"a"am.1:::V11.:iL'Vlflilfl 

f11ilt11111 'Uu'iu'Vlm"at1!}u~.:i1'U 

- af 1.:it:J.:JRl'l111l1L vrli '11n m1«.:i Lm1:::l-i\h::: L~ 'U!'l11m'1 'U.:J1'U(;l'ULt:J.:i 
v v 

' ' ' 
.:i1'UViLnEJ1eU't:J.:i m1:::a1t1.:i1'Ua'U 

- 1 'li' vi' n~::: LL"'::: L vt l'lU l'l'li\rn .:i1 'U n1 'a n°1V1'UVI LA 'H af 1.:i t:J.:i Fi m 1l.l ~ 
v v 

LL"':::15m1hnJ 1 ~L~EJ1tlU.:J1'U L~mLm'lJ'UqjV111n~\;I 
- iim11lflVl'1~1.:J'111A ~9ll'U1LL'U1flVILL"':::1A1.:ia~1.:i1vrll 1 L~tl'1~1.:J'U1\;lm11l 

LL"':::c.m.:i1'U 1 vrll 

- t.J1:::LlJ'UtJ.:JAl'l111J~.rr'Um~~1LU'UL~tJatl'~a~~~-~1l'i1.:i1'U 
v v ' 

- t.J1:::t1 n\;11-ff VI n~::: LL"'::: L viAill'l.ff 'Ua.:i LVIEJ 1-ff 'LI11Jlm11l LLm '!JU ruvr1~iu~t:Ju 
' v ~ 

LL"':::L U~EJ'LJLL t.J"'.:i tJVIJl"'tJV'l L 1"'1 v 
Q Q.I CV d Q 0 .J.cj CV ti 

- U1Vl11'1Vln11LL"':::'lJULA'1tJ'Un'1m11Jn1'~V11.:JTUV11JA111J'llU'lltl'U 

- t.J1:::LiJ'Ut:J.:iR'm11l~~~1L tl'UL ~t:Jatl'ua'U'Um1l'i1.:i1u v • 

- 1 Lm1:::l-i'LL"':::t.J1:::t1n1Jl1-ff V1n~::: l'l111lft 'Un11LLm '!JU t:UV11~ L t.J~ EJ'ULL t.J"'.:i 
' v ~ 

' tJEJIJl'1tJVIL 1'11 
v 

- '111J11'1U~V111~Vln11 L VllJln11ru~A1V'l 1u~.:i 1~ • 
- aiJuau'Um11off'U1'1Jlm11l1ut:J.:iRm 

' 

- c;ncrl -

"a:::~u\1n~::: 

b 
... # 

'1'a1'3'1'a'af't 

(Creating) 

&'. 

tl'a:::LiJ'U 

(Evaluating) 

er 
"" # 1Lf't'a1:::'VI 

(Analyzing) 

f11ilm111 'Uu'iu'Vl m"a L'iEJ'U m "aa e>'U 

- m1a f 1 .:ia 1111"i LVI t1'U°1t:J.:il"i 1'111llfL~llll1U 1ru1m11'1i1' 11J n'U 
v v 

L .;;· t:J\i' V11:::uu A111lfl VIL iJ ut:J.:i Fi A111l1L V11l
0 i .:i1 'Ur/l.1'U LL uu LLC.J'U 

v 

vr~t:J Ll'l1.:ia~w1Jt:J.:i'llvim11l~ ~.:ic.i"''llt:J.:i.ff 'Um1a~1.:ia11R'm'1t:Jv~.:i 1 'LI1t.l'lJt:J.:J 
" 'U \J 'U 

'll VIA111lfl vrli 1U LL u u m 111.:i LLC.J'Uvl LLIJl nl'i 1.:i 1 U'11m~1J VI~ t:Jt:J1'1 L U'U 
' v v 

c.i "'c.i~IJl1vrll 

- n11t.l1::: LU 'U 1vi t1a11J11ri1Jl11'1at:Ju A1UA 1J vtVtat:Ju LV'l
0

t:Jfl'UV11 
' 

A111l 111 at:JVIA~ t:J.:JVI~ t:JA111ltLJ vi LLv.:i1 'Un1:::u1'Un11 L Yi t:J n11i vi~'U1'1 
vr~t:J 1 ~A rufi1u'UYr'U~1'U'lJt:J.:i Lnru'1m1:::m(;l1~1u~n1vruV1 

' "' "' 

- m11 LA11:::l-f LV'l t1a1m1mLt1 n t:J.:ifi t.J1:::nt:JU'llt:J.:J~· .:iv/~ t:J.:i ni1Pi n~1 
t:Jt:JmtJmhu 1 l'i1m1~n~1~.:it:J.:iR't.J1:::nt:Ju'lJt:J.:ici1'UVt:Jt1 1 LLm~llt:J.:iLi:i'U 

.., '1 ' I cl,. •t::i ti <IV 4
1 

4 'd 4 

m1l.la ll'Vl 'U5 'llt:J.:ia1'UV1 Ln EJ1'1J t:J.:J n 'LI L 'Vl t:J1 Lm1:::vr ri .:i m1m Vlll t:J'U 

LL"':::A111JLLIJl n lJi° 1.:J m 1Pi n~1fi.:i1 t.J LL UU'!Jtl.:J n11~ VI 1m.:iaf 1.:J ) ULL uu v v 

n11U~V111 1ULLUUn11~1LU'Un11LL"':::1 Lm1:::l-i~.:iAru~n~ru::: AN'11JU~ 
v • ' 

~ .Jc::1 
'1Jt:J.:ia.:ivii'ln~1 



fl1UV11J L 'IJ'll'i'll'Vln1)U~ml.:J1'1J 
• .. ... .,j.,j " tl !'!~ • 

- mm::i.rmm1 LL'U1fl~ mi::'Vln'l!l::'VILmn'!rn-n.n 1::t1ni;i L'llL'Un11'Vl1.:J1'U 
' 

- m1:wa11mC11 m111L ~:wflrufi1 (Value) 'Vl~vi.J1:: btJ'll'U1 ~nuv.:il"lm '1n~1 
' " 

"' "' mv'Vl:W.:J1'U 

- L .LJ'1 h LL'1::u1::t1nl'11 -ff m1l..J~ 'U'11'1J1Cl1~°Y'l'1JCl'l\;l'ULCl 'l 
' " - iili' n'l!l::LL'1::m1l..lf ~ 'Uii1'U1'U 011'Vl°1.:i1'U 11l..lii .:i LLn1 '1Ji'.1 ru'Vl11m11 off " ~ ., . " "' "' "' Lfl1v.:Jl..JCJ'Y'l'U!1'U 

- a1m1ma'Uv!'l11l..lfi~L~vtlfotl1.:im1vi1.:i1'U . 
- 'l~'11LL'1:: 1ifl11:wf~L~tn-U'ei.:inum::m'Um1vi1.:i1'U1Jl 

" 
- tl1::t1nl'11offvi'n'l!l::~'U~1'U1'Um1tln~.:i1'Ui;i1:w~n1'VltJ~1vi' 

' ~ dJ 

- tlfotl1.:im1vi1.:i1'U 1 m~ei.:i L~niJeit1 
' 

- Q')~ -

)::~uvi'n~:: 

Q1 

t])::vnl'i • 
(Applying) 

ID 

L'li'1L'1 

(Understanding) 

~ 

'1~'11 

(Remembering) 

f'l1umiJL'IJ'll'i'l.l'Vln1)L°iV'Un1)~t>'IJ 

- mnh::v ni;i1i 1~c.i011t11fl11:wf ~1'Un1::u1tm11fi~L~ mLnu ruvn . " ., 
Lrn::u~vn1~~m11 'Uam'U011ru1 'Vlli 'Vl~eiam'U011ru~ fl~1t1fl~.:in'U 
~· 1 'U n 1 ) a f 1 'l ~ '1 'l 1 'U 'VI ~ Cl ti 'I n ) ) lJ L '!!

0 

'U LL~ 'U fl 1 'W LL tJ mh '1 Cl .:i 

~ ' 0 ' 011G'll..lfl1'l!lru m1::m1'11'1ei.:iam'Um1ru 

- 011af1.:im1l..lLi1h 1~vt11!'l1 1l..l f l..l1 af1.:im1l..l~l..l~'U6 ~1'Un11"W~ 
" " 

n 11L.LJt1'U n 111'1f fl1°Y'l~qj'1.,n'l!lru ~1 tl n11~1'111l..J 'Vl~Clfi'1m1l..l 

L'li'U n1)~Cl'11) n11LLtl'11'111l..J 011t1nvi'1mh.:i n1)~1LL'Un n11'11U • 
'1m1i11 L'1'UCl'Vl~Cl'11l..J1WCJ5tJ1tJ\;Jll..Jfl11l..J L .LJ'11 '1'1ltl'l~1Ltl'l1v) .. 

- m 11 'li' m1l..l'1°1 1~ t1 a1l..l11 rit11!'l11:wf vi' '11ei ei nl..l11'li'tl1::1v'lltf1vi' 
" V I II O A V ~A II I 

mt1\;l'lJLCl'l L'll'U l'l'lJ'Vl11'11'lJtl1l..J '1JVLYl'l'11.:J '111'1'ULYll'l 11tln11'1Jtll,J'1\Jl1.:J 1 
1::rn.rnn~v 1Jl zj.:iL tltim1:w'111::t1::t111 

' 



~. f11ilv1lJ'i::~uiln'li::ua:: a11'i"H1'U::~11 tJ 

ii n'li:: ua :: a 11 'i w 'U:: 

n1'i~t1 '11'i 
(Communication) 

n1'iAVIL~.:JA1'U1W 

(Computational Thinking) 

4 Q II ~ 

n1'iAVIL~.:J '1'i1.:J'1'i'iA 

(Creative Thinking) 

m'i~vi~'UL\1 

(Decision Making) 

f11t1fiu1v 

ci1vV1eWlLLmmam tl~m.1 
fl11 l.J A VI LL'l.11 A VI LL'1 ::-U tll.J" ,, 

ei~1~iitl'i::aV15m'V'l ~1'U-!ieN'\111.:i 
d 

LLa::LL 'U1'\111-.l'\ll'Vl'11n'Vl'11CJ 

Vl'~'U1LL'1:: 1-ff LLUU"ii1'1el-.l 
d tdil .c., Ci. 0 

Lfl'iel-.ll.Jel LL'1:: L '\llfl'UflL 'll-.lfl1'U1W 

1 'Un1'i~fl11l.J LLa::vhfl11lJL-U'11 '1 

oUellJ'1 LLtlUru'Vl1 LLa::n1'Vl'UVl ,, " 
liPl'V11-.ln1'itii'V13'Uh 

1" 1 'd 'lll.Jl.Jl.Jtl-.l 'VllJL'V'lel~'1lJ~'11'U 
' 

LL 'U1AVl'Vl1el-U'ell.J'11 'LI'itl LL \JU 1 'Vll.i ,, ,, 
LL'1::'°'~1-.ln1'iL ~ell.J Lt.J-.l'i::V1-J1.:i 

"'1'1J1ffi1iL~v1-U'el~n'U L~ela~1~ 
LL 'LI 1 fi !il LLa::m'itl'i::v nl'l1 Vil.i 

' 
L~tlflbL 'l.11'\111--ltl~~ 

'11n'V11-.lL~eln~h.:i 1 

1vi ti 1 .ff m::m'Um'i~iiL 'Vll'l~" 
' 

L~tlL~U'i'i'1 LU1'VllJ1CJ~~.:iH 
' 

- rnc£-

., "]/ 
'i:: VI \J'VflHi1 'U .. 

(Basic) 
d v " vd 
"'ei"'1'i'IJ ell.la nu ~.m'U ,, ,, 
L~ell'lelUA1mlJ~11 tl 

d 'I ';:'1 "" LL'1::L'V'lel b VI bVl'IJellJ'1LO'V'l1:: 
'U 

1" 0 d .. 
'llLLUU'11'1el-l Lfl'iel-ll.Jel 

LL a:: L 'VlflUfl L :a.:i n1'iA1'U1W 

L ~m::mtl LL UU'IJtl-.lUfl ''Vl1 
'" •i: 

LLa::Vl'~'U1 LL 'U1'\111-.l LLm 'IJ 

L ~ell.J 1v~ LL 'U1Avi'Vl1el-U'ell.l'1 ,, 
'11na1'1J1V11eln1'itl'i::CJnl'l1i 

' 
~L~V1-U'el-.lL~el~Vln1'inUUqJ'Vl1 

LO'V'l1::'VIU1 

tii'via'U h 1 'LIL~el~~1v 
'Vl1m ll'Un'111'l'i 

L~ei1~U'i'i'1LU1'Vll.J1V~~~H 
' 

l!i!vli-UmmLLa::LL'U1'\111.:i~n1V1'U!il ,, 

., ., 
'i:: Vl\J'Vln \i:: 

'i::~una1.:i 

(Intermediate) 

~tl'°'1'iLL'1::el~tl'i1CJLL'U1AVI 
d ~I.I v t.1d 

'i1l.JCM b 'Ul.J'U11~el'U ,, 
L~el 1 ~u,,"~"~'V'l6~1l.Jn'U 

' 

tl
., tl 0 d .. 
'iU 'i-lLL UU'11'1el-.l Lfl'iel~l.Jel 

' Cl Cl 0 dtClil I 

LL'1::L Vlfl'UflL 'll-lfl1'U1W'\11l.JelCJ ,, 
d ., !:'1 

L 'V'ltl'V'l~'U1LL'U1'\11 1-.lLLn b'IJ 
d 
'\11V1a1nV1a1 v 

L~Vl.l1mmel~a1'ULLmfivimu-U'Vl.la ,, 
'11na1'1J1V11eln1'itl'i::vn1J11.ff 

' 
vflliL~CJ1oUel-lntl L~el"'~1~LL'U1AVI 
~V1a1nV1a1v L ~el 1 ~U'i'ia ~a~'V'lG 

' d 
'\11 LO'V'l1::L '11::'1-.l 

(l}!ila'U h 1 'Liu1u'Vl~iusnel'U 
L ~el 1 ~m'im tl1V1mv~~.:i H 

' 
1viv 1 .ffm::m'Um'i~ffiri'i.:ia~1.:i 

LL a:: LL 'Vlci.:i-U ell.JaVii'.iei~'Vl"1VLL V1ci.:i 
,, 'U 

'i::~ua.:i 
" 

(Advanced) 
t '1 Vci 

L '1'i'111'1V'iel-.l nu~el'U 
'U 

L ~el~!il m'inutl'i:: L~'Utkym 
LL'1::U'i'i'1U'U'\111l.J~~1l.ln'U 

' 

Vl'~'U1LL'1::'°'~1-.lLLUU"ii1'1el-.l 

Lfl~ei.:iijei ua::L'VlflUflL:a.:im'iA1'U1W 

L ~tl~1 L U'Un1'iLL 'U1'V11-l 1 'Vll.i 

LLa::tJ'i::~ nl'l1.ff n\JU qJV11~'U 1 

a~1.:i'1'i'i~n1'itl'i::CJn1J11.ff 
' 

'Vl1mL'U1AVl1'Vlli L~mL'1lil-l1~Li1'U 
1vmaV11elm1m ll'U 1 tJ1m vil.i 

LLa::tl'l'rn tl~ti'UL u1vimv 

~1V'Ui'l'ln'i'il.J'i::~U~-.l 

vi'!ila'U 1'11 tiam'Um'iru 

ffiliLL ilt1el'ULL'1::fl'1l.J Lfl~el 
' 

L!ilV 1 .ff m::m'Un1'i~ffiri'i.:ia~1.:i 
' 

LL'1:: LL 'Vici .:i.LJ m.mVii'.i el~ el ~1--l "ii 1 nvi ,, ,, 
L~el 1~U'i'i'lL\J1'VllJ1CJ~~-l11 



\'i'n~:: 1.rn ::ai.1'j'H1'U:: 

., 11d 
n1'j'Wfll'U1i:..Je:J'U 

" 
(Developing People) 

fl'l1i.11.'ti'11'11.1.a::t<ti1.'Vlfl L 'U fafi 
~~ia 

(Digital Literacy) 

irt'Ufl~LL'UUa1na 

(Global Mindset) 

\'i'n~::n1'j~e:J '11'j'j::vr11.:iuflfla • 
(Interpersonal Skills) 

f'l1e:i5u1v 

·1hv 1 ~tr~'Ua11111m~v'U~ 
" " 

LL'1::WVlJ'U1Plnflil1'V'll'l'ULeM 

L ~m ~lJU'i::~'Y15Jl1'V'lfl11Vhl1'U 
LL'1 ::m1'1 L i'.11vtl.l1 vci1'Uufl fl '1 • • .. .. .. 

Vl'iel1'111'11'V'l 

1 'liLfl~e.J'lliti~1'UL Ylfl L 'Ufa~ 
a11a'UL'Yli'l e.iumru • 

LLa::"lftrW\;fo 1i L ~aa~1.:i u'i:: LiJ'U 

LL'1:: LL U'lU'U'iJ tll.1'1~1'U ~ ~V( '1 
" ' 

ti'utr~'U 
" 

m::vtun 1 'Ufl11l.lmnnvtmv 

Y11'l1Vll'U5'i'ilJ LL'1::1'1'111'1 Lnn 

LL'1::l.le.i..:ivt1 fa rna 

1 'Uf11'itl1LL 'U1u !jlliJ LL'1:: LL 'U1AVI 
.J. I 0 a • I !'I" YI u'i::aUfl11lJa1L 'i'1l.J1u'i::EJ nl'l b'll • 

u~vt11~vi rn1m1l.lal.Jw'U5 

LL'1::~e.Ja1'itl'Utr~'U 
" 

e.J~1..:iili.J1::~Vl5Jl1'V'l L ~Cl 1 ~U'i'i'1 . 
O'UVl 1lJ ~ LL'1:: (:..J '1 ~'V'l5~1lJtl'U 

- ci'.o -

., .K 
'j ::~'U'W'U~1'U ... 

(Basic) 

aawn'UL~vm1vhl~viLll'Util1e.i~1..:i 
" 

(a151'!) 'V'l~e.JlJ~'l ti5U1fJ'l1'U 1 ~LLn 
L~a'U~1l.J..:i1'U.YihHhh::aurn1ru 

ui)u~'l1'U~'U5j1'U 
1~w1mu'i1.LmlJ"lfe.ivJ\;]1.L1i 

L'li'U 1::uuui)u~m'i 

LL'1::fl1'i~VI fl1'i 1 yJ" LL'1::f0l'UVl1 

-Vm.iaaa'U 1m1 

L .V11'111ie.im1l.lVf1V11mL'1:: 1e.ima 

1 m ::vi'u fan LL'1::15m1ri1v'Ylavi 

LL mui)llil~ ~.ff 1l.l1' Vll'U 511lJ 

Lfl1'i'V'lfl11lJLLl'l n\Ji1.:i 

Yl 1'l1Vll'U5'i'ilJ LL'1 ::fl11lJ~tl'l n1 'i 
.J 

'Uti..:i LL 'i'l'l1'UV1VJ'11 nvta1v 

~u~fi..:im'il.lruLLa::am1::mv 1 'U 
" .di ., 

'1Jtl'll'l'ULtl'l L We.J'1VI f11'i 

m1l.lal.Jw'U61::vr11.:iui'lfl'1 • 
1 'Uam'Um1rum..:ia.:ifllJ 

'j::~u\'i'n~:: 

'j::~umn~ 

(Intermediate) 

vi1vtti'1vTif'i''llVl~e.J 1 ~f'11LL'U::tl1 
(Coaching) L~a1~L~e.J'U~1lJ'l1'U 

Liivi m 1wVl!tJ1Vi' n~:: 

'j::~ua.:i 
" 

(Advanced) 

L U'U~L~fJ'lVl~tJLlJ'UL 'Yltii 

l'Um1l~f'11mm~n (Mentorship) 

L~tl 1 ~L ~e.J'U~1lJ'l1'Ua1lJ1'i'1 
' 11c:J cJ ti CV QJ 0 

LL'1:: Cl'! flfl11lJ'i'Yl Ln EJ1'1J eJ ..'.!nu 'l1'U 'V'l Vll'U 11'l'U Le.J'l LL'1:: fl1 'i'Y11 'l1'U 
" L~e.i L~l.li.J1::~'Y16m'V'lm1vT1..:i1'U L~m~l.lu1::~'Y16m'V'lrn1vl1..:i1'U 

1 iw.:i ni'U'1Jti.:i"lf e.ivJ\;] LL 1i~ila ~ 
" 

L ~e.ia~1.:i LL'1:: LLm '1JLtina1'i 

U~ULLIJi.:i~'IJLLU'U (Template) 

LL'1::)1fl'l1'U LLn::u'i:: LlJ'U'iJtilJn 
" 

ae.i'U1m1 

WVll'U1Lfl~e.i-1i1ti1::~ufan 
Q .., CV ' 

U'1::U'iVl1'ifl11lJalJ'V'l'U5 

1.ai'.ie.i'U'1~.:i 1111va~1..:ial.J V1'1 • 
1::V1l 1'llJlJlJe.J'l 1 'UVltl'l~'U • 

LL'1::1::vi'u fan 

L~e.iuwnaum'il'i'vi~'U1'1 
l'l'i1'1~u1.1.a::~m1l.lm1l.lru 

Vd d CV IPJ CV ' 

'Utl'li:..J tl'U L 'V'leJ'1Vlfl1'ifl11lJalJW'U5 
" 1 'Uam'Urn'iru'Y11.:ia..:ii'llJ 

LL'1::m1l.ln11vtti'11 'Um~'V'l 

1 iw.:ini'U'Ue.i.:i"l!e.ivJ\;]Lni 
d ..., Q ' 

L 'V'le.JWVll'U1 Le.ina1'i 1Lfl'i1::VI LL'1:: 

~vim1'1Je.il.la LL a:: 1 iLYlfl L'U fa~ 
" 

a11a'UL'Yli'l LYie.i~vi1::Lifou 
I .!'1 d: II I 

LLU'lu'U 1.1.a::ae.ia11'1Je.Jl.lnm.rn 
" 

oHVI L '1'ULLn ::ae.ivifl'1 Cl'! 
., .. ' 

a11..:i'1Jvifl11l.la1l.l1'i'1'1Jti.:ie.i..:ifln1 

1'Ufl1'iLL-1i..:i-U'U1 'U1::~u fan 
.... .. .. 

LL'1:: '1 Vlfl1 'i fl11lJl'l'l LflW 111 
I V 0 ' 

1::m1..:i '1Jti f11Vl'U 111'1Je.i..:i a.:i fl m 

m1l.lLLl'lnl1i1..:i1::vi'ufan 

LL'1::1Vll'U5'i'ilJ 
clc:ii. ca o CV 

lJtl'Y15W'1 LL'U::'U1 LL'1::'1Vlfl1'i 
'1.14 du 

m1l.lru'Uti'li:..Jti'U L we.ia11..:i 
" .., 4J ' Q .., 

i'l11l.lal.JW'U5L'll'!U1nu'1::'1vin11 
CV V 4 d I 

fl11lJ'1JVILLfJ'lVl'itlfl11lJ L Vl'Ul'l1-!I 



~n~::m1::'1l.J'f'rn'\J:: 

.. 0 

m1::c.J'\J1 
" 

(Leadership) 

q " Cl(IQ 

n1'a"L 'atl'Ullilml~'tl1\il 

(Lifelong Learning) 

n1-a~~n1,A11uV1a1nV1a1t1 

(Managing Diversity) 

fi1e:i5u1t1 

tl1Viu 1 ~u·fia L u1vimt1 , 
1~Ev1.:iiju,::~V16n1w"'""'\il " , 

" V 4..1 II II 

W,El.J'Vl'IG'f,1'1G'ffi1Wll1\ilaEl.J 
d ... ' 
'VltlEl.J,UFl11l.Jll(Jln(Jl1'1 

ri.:iLG'f~l.JFl11l.J'1'l.lw'IJ5 

A11u11uijE 1 'IJViu LLa::wcnnJ1 
., ... 
~nt1n1w'IJE'l~f'la1n,f'l'\JE'\J '1 

1~L~UL(Jl 
'i ... ., 

LLG'f1'1Vl1 ~Emm WEW\Jll'U1 

E'lflFl11l.J1LLa::~n~::'!JtJ'l(Jl'ULE'I 
" 

LLa::LLG'f1'1Vl1Fl11l.JflV1ll '1 LLa:: 
" cJ Cll d Cll ll 

'Vln~::'Vlm,'1::l.J L WEn1,LW'U'i 
" I I d 

Etl1'1(;1EL'UE'I 

vi1.:i1'U11unuc!Fl'U 
" dci1 ~ -

'Vll.JFl11l.JV1a1nV1mEJm.:iL'!lE'!l1(Jl 

'1'.:iFll.J l\Jll'\Jil,'il.J LLG'l::m'iPln~1 

L~L U'UEV1'1~ LLG'l::L off1 h 
Fl11l.Jlli'E'I n1,LLG'I ::.Uvn'l1G'I 

'IJE'I L WE'U11u.:i1'U LL~G'l::nciu 

- <i'.@ -

... JI 
-a::~U'W'\J~1'\J ... 

(Basic) 

ui)llii(Jl'UEV1'1L lJ'UijEm:iiw 

L~ELU'\JLLUUEV1'1~~ 
'.. ' LLnLWE'l.J,1l.J"1'U 

~L~l.JLLa:: 1 ~n1'iffUUG'f'U'U , 

m'ia~1.:i LL l.nvrnui)llii L ;a.:iu1n 
~ ~ • I ., "' 1 "'., ud LLa::L(Jll.J ~ umt1wa.:i Vlnrn.m'U 

" 
"' " Q .Jq 
mt1'Vl~'Uf'l(Jl'Vl\il 

11'1 LLc.J'ULLa::u~Vl1,n1'iL1EJ'U1 
" 

'!JeN\il'ULE.:i 11ilm;r.:iLu1V1u1EJ 

n1,L1EJ'U1 'i::ULL'\J1m'I " , 
L ~Eu,,m u1V1mt1 m,vi1.:i1'U , 

vi1Em~w 

LLG'f\il'IE E n fi.:im1l.J 1G'IL '1 LL a:: L .U1 h 
1 'Uirn~ru:: ri1iJEJu Fl11rn ~ti .... 

ua::15n1,ua\il.:iEt1n 
I <l:llt. " ' odl 4V 

'1J v.:i nG'll.1'!11 \ilW'Uilm m \Jll'U il'i,l.J , , 
cl ' 
'VILL(Jlnm.:i 

...... 
-a::~ uvin~:: 

-a::l'lumn.:i 

(Intermediate) 

Lll'Uc!tl1~1t1m,LU'ULLUUEv1.:i~~ 
" 

1 ~nuViu G'IUUG'f'U'ULLa::LL 'U::tl1 , 
1~c!~'ULn\iln1,LU~CJ'ULLUa'I 

" ... .. ., 
'VILVll.J1::G'fl.J LG'f,l.JG'f,1'1 

G'!Jl1WLL1\il~tll.Jn1,Vi1'11'U 

LLa::m,W\Jll'U1UFla1mmEJ 1 'UVil.J , 

ij~1'U11u 1 'Um,L1EJu1 
" I .., ..,4 V 

'i1l.JnUc.JE'U ~1EJn1'iG'l'U'Vl'U1 
" 0 0 4 " 

LLa::'IJEFl1LL'\J::U1LWEW\JlJU1 
' ' ... (Jl'\JLE'ltlEJ1'1\ilEL '\JE'I 

a11'1Fl11l.Jrl'ULFlCJ , 
4.1 u ,cJCll 4L1 II 

llG'l::G'f1'UG'fl.JW'Uil'Vl\ilnU(!.Jf'l'U 
" 

~1'1'!!1~w'IJ5Vl1E1\Jll'Uil'i,l.J , 
~1EJm,11u.:i1'U1'1J1Fl,.:im,~1.:i 1 

.J.. .. 
'Vll.JG'fl.J1'!ln'11nV1G'l1nV1G'l1CJ 

l\Jll'Ui),,l.Jmvi1.:i1'U~1t1nu 

-a::l'lua.:i 
" 

(Advanced) 

Lll'U~tl1~1EJm,ui)llii(Jl'U 

L ll'ULL uuvv1.:i1 'U,::~umflm 

a~1.:iLL,'IU'Ulil1a1'1 m::~'U 
~ o ~ . ., ud .. • Id • I 

LL'1::'!l'U1 ~Vl(!.J E'ULn \iln1,L ua CJ'ULLua.:i 
" 

Vl1e:ia.:iijvui)llii 'i1ufi.:iu~nel.:i 

l\Jll'Uil,,l.Jn1'iL1t1'U1LLUULUliln11.:i 
" 

ij Fl11l.J 11uij ELL a ::vi 1'11'U11l.J n'U 

1uv.:iflm 

1J mJu m'ia:: Vf E'U LL mf1 Iii 

(Self-reflection) L~tl'VIUm'U 
Q II I Q 

m ,L ,EJ'U'i'IJE'l\il'ULLa::a.:iLa,l.J 
" 

n1,L~ULlil1'UG'f1EJE1:iiWVl1E 

1'!11~W 
Q " ..., t.J 

u,,..,,,'1\iln1,A11l.J'IJ\illlEJ'I 
. " 

V1Lnlil1it1'11nnciu'1!1~wu5 , , 
di.a.I d ICV 

mE1\Jll'Uil'i'il.J'VILL\ilnlil1.:inu 

LLG'l::vh.:i1u 1~ Ev1.:iiju,::~V16mw 

1 ., d .. 
uamWLL 1\ilG'!El.J'Vll.J 

Fl11l.JVIG'l1nVIG'l1tl'Vl1'11\Jll'Uil,,l.J 



\'i'nii:: bba::a11':i·rn1..1:: 

m':iuntlruvn ... 
(Problem Solving) 

fl1':itJ~'Vl1':iVli'~v1m 

(Resource Management) 

rn':ia~1.:iwn11L 'ti1 L\l\11n'tiei11a 
" 

(Sense Making) 

o II Q 

n1':i1J.:iL1J\Jf11':itJ':in1':i • 
(Service Orientation) 

Fi1t1Gu1v 

a·hm mVJ1.mm 'll~ L th.11 tJhi 

LLn::i'.itl':i::aVJ5mw 
..J ., ."1 
LWff'1~fl1':iut;yvn 

LLn:: 1-Htl':i:: 1t161ltl'11n 1eima1 'VllJ 

~~'1':i':iLLn:: 1-HVJ~wmm 

elcl1.:iiitJ,::aV15mwLLG'l~':i::aVJ5~a 

1'ULLl'ia::'!l1.:iL1a1LLn::am'U~ 
c:i d .., 

~\l':i111Cl\lfl1':i11\ILL~'ULLG'l::'1~'1':i':i ... . 
Vl~Wmml'i'.:iLL';i\l\11'U Ll'l~el\l~m 

L~'UVJ'U LLn::i'a~ . . 
Q,I d Q '" '1m::L'UV'UlL'1::1Ll'111::'\ll'lJeJ11a . " 
I V d CV Q.I ' 

eltl1\IClnl'leJ\I LWel':i::'Ul'11111'111W'U5 " . 
':itl LL 'U'U LL'1:: LL 'U1 b UlJ 
" 

LYlela~1.:i-U'el11mf'B.:i~ni;;1V1fo 
" 

n1,v1~a'U1'1 

lJ.:il1'U 1 'U f11':il'leltJ'1\Jel\I • 
LL'UtJLfl'Ul'111111'11~'Vli''l'llel\1'1flA1 

" 
~.:imv 1 'LILLn::mti'Uelfl 

-s::u 1'11111~ el\l'llel\1'1nA1LL UUL f'B.:i':i fl , " , 
LLn:: a~1.:ii' Vll'U5'fi11n1':iu ~ n1 ':i 

~LU'UL~l31mti 1 'Liel.:il'lm 

- <i'.® -

., -,g-­
':i::~tJ~\Hi11J ... 

(Basic) 

':i::~Ut;yVl1~ L ih.11~i~ 
mi::tll)mim11~'Ul'lv'U 

"' d. 
'\ll':ieJLL 'U1V11·rn fl1'\ll'U~ 

LYlmLm 'lJUt;yVl1L V1ci1i1'U 

1-HVl~WtllmeJcl1\IL'\11111::'111 

L ~el 1 ~Ln~tl':i:: LtJ'lfU 

LLn::tl-s::~VJ5mwa.:ia~ " . 

... ... ' 
':i::'lJl'11111'111W'U5 • 

..J 'i ' 
LLn::n1';iL61Jel11 btl'l':i::WJ1\I 

el.:if1t1,::nmJ~1.:i 1 'lJm-U'ell.Ja 

l'lel'U'1'Uel\I LL U'U Lfl'U 1'111111'11~'\111 \I 

'llel'lnnA'1 ~~m':iuruV11 " ~ 

~1til1'131'Ul'l~iL"B.:imn L-U'11'1LLn:: 
ct Q LI CV ' U Q 

LL'1~\lelelflCl\11'1tlV113l'U W'U5n'1 
I Q Q ' 

LL ft:: 1'11'Utl 11 fl1 ':i'U':i f11':i'lJ el\! el\! Fl m 

':i::~u\'i'nii:: 

':i::~una1.:i 

(Intermediate) 

';i::~ucyvnffilJi~ L '1'U 

LLn:: 1-HLl'l~v\li'.lmLa::LVJl'lUl'l 
1'Ufl1':iLLm'lJ LYlei~~fl1 ':iLLn:: LLm'll 

UqJVl1L'Vlci1iT'U 

lJl'11111L oU11 '1~ fl;'l 1 'Um::'U1'Un1':i 

11\ILL~'U n1':i~~'1':i':i LLa::n1':iH 

VJ~wt11n-selcl1.:iiitJ-s::~VJfin1w 

LLG'l::11'l LL~'Ufl1';i~~a':i':iLLn:: 1-ii 

tl':i::Lti'lf'U1~eicl1.:iiitJ-s::aV15~a 

LLn::i'.itl':i::~VJ5mw 

LL tin m111-U vlj'1 

L~elA'UV11~tlLL'UULLn::LL'U1 b U11 
I I II c:J 

':i::Vl11\I LL 'Vlft\l'lJ el11G'!Vl'\llft1 n'Vlmti 
" 

' ,, 
F11 ~ fl1';j C\.11'111111'1 el'l fl1':i 

,, ... " 
'lJtl\lnfl1'11 'lJ'11'11111Fl~L '\11\J 

" 
L~atli'utl-s.:iu~m-s , 

ti .., .., ' 

LLn::'1':i1\11'11111'111W'U5 
d .., ..... "' d 

LW'1'1':i1.:11'11111'1'l':ifli1n~ 

':i::~ua.:i 
" 

(Advanced) 

1'11~m,ruilcyvn~m'1Ln~it'U 
'Uel m WUel'11n'llel'UL 'lll'l 1 'Wi1'1~U'U 

!"l" ..J "" LLn::tl':i:: ti fll'l b 61J Ll'l':iel\llJel • 
LLa:: LV11'1Ul'lfl1':iLLtlUqJV11~'U~\I 
L ~m tl~ti'UUt;yvn 1 ~ L U'U Lelma 

0 ,0 " .., 

n1V1'U~nnt1V15'11'Vl':itJfl1':i'1~a-s-s • 
Lrn:: 1-iitJ-s:: LtJ61JUVJi'wt11m 

elcl1.:iiitJ,::aV15cm 

un::iitJ,::aVJfimw 

1Lm1::-.11'11111~11~'UG ':iULLUU 
" 

LLa:: LL 'U1 b U11'llel\loUel11n 
" 

L~elah:i-U'ela·rt.lL"B.:i~n LLa:: • 
vl~ a'U 1 '1el cl1\llJoU ell.I ft '1tJU'1'U'U " . 

LU'ULLui.rncl1.:i cj'-J1 ~n 
" " 

LL'1::cJ'1~1\I LL ':i\1'1'l 1 '11 'Ufl1':ii'n'l!}1 
" " 

1Vll'LI5':i':i11 LL i.1.:im111 L U'UL~l31 

~1'Un1-su~m-sLLn::~n.:i1'U 
d.,, 
V111F1C\JJ11W'1\I . " 



~n~:ma::m.11·H1u:: 

m1vi1.:i1uLlluvh.1 

(Teamwork) 

... "' ' nT'afl~"l.l1l.JA1'1~1 

(Transdisciplinary Thinking) 

0 I Q,I ~ 4 

n11V11.:J1'U'a"J1ln'l.!LL 'I.JU Li'l11 tl'U'<il'a .:! 

(Virtual Collaboration) 

f'l1ei5u1v 

0 I "' V<d; 

vi1.:i1tJ·n11nue.Jei'U 
\J 

tl~1.:iihJ1::~V1Ge.J'1 L ~tl'1'\J'U'1iJ'lJ 
' 

A11l.J'Vif.l1f.l1l.J~tl.:in~l.J 
' 

1... .'1 .J • 
'\11'1..J'i'im u1'\lll.11f.lV1 nTVl'U~ 

' 

L oLJ1 h LL 'U1fl~~tl.:i n1 'ioLJ1l.JPl1'1111{ 
.J 
'Vl'\11'11n'Vlmf.l LL'1::'1..J1U.11n1) 

\J 

A11l.J{A11l.JLoLJ11'1 L~ti1'ff 
\J 

1 'Un11~~~'U hLL'1::ri.:iL'1~l.J 

m 1111111ilti 

1 <ff LA~€l.:JiJ€l€l€l'U \mj 

a1V1fom1~€l'111 

LL'1::a{1.:im1111111ilv~v.:iVi11 

L YlvtJ1:: n €1'1..J m1vi1.:i 1'U'VI~ ti 
1A1,rn111 ~a1L ~'1 

- c:trn -

., ~ 
'a::~\J'W'U~1'U 

(Basic) 

iiri1tJ11111 'U'U11V1n1PI~~ 
1'unwvi1.:i1tJ1111nucJ~'U 

\J 

1~mJ~Uimi'1~~ti.:i111u Lti.:i 
"' d t q 

LL'1:: '1'lJ'U'1'U'U L Vi tl'U11l.!Vll.J 
' 

1... .'1 .J • 1" 
'\ll'U'i'i'1Lu1'\.1l.J1 f.lVln1'\ll'U~ 1 

' 
1111n'U 

~mnLL'1::tJ1::vnilLLmf1~ 
' ~ I QI 

'Vltlf.l'Utim 'Vl'Uti'<il1na1~1 
\J 

d ... .... 
~tl.:il'l'ULtl.:i LVitlL'11l.JA11l.11 

\J 

.J .... 
Lrn::m111L'1! f.l1'1!1'1J'Vl'1n 

L oLJ11111 LL'1::iiri1'U 

1 'LI n11'1lJ'U'1'U'UVil.J L'1iJ€l'U'<il~ .:i 
' 

~.:i~1LA~v.:iilmLa::vtJmru 
' 

atl'uatJ'Un11€ltl'U 1m1~L 'Vll.11::'111 
' 

'a::~u~n~:: 
., 

'a::~una1.:i 

(Intermediate) 

rl1tJ1t1A1111a::~1n1tJn'<iln1111 

~ti.:iVi11 1 ~m1atl'ua'UtJ 
' d I d d I I 

L Vitl'lJ11l.JVll.J LL'1::l.J'11'lJ11l.J 

1um111-ru~~'1ltiu L~at1-rut11.:i 
' 

mrn11vi1.:i1'U~ti.:iVi11 

d r ,. "' 
L'1lti11~v.:imAm1m 

\J 

'<il1n'Vlmn'VlmmL'Vl~.:i 
d1!:'1 "'""1 • L Vi ti '1l ~ 'Un11111~'1'U '<i!LL'1::n1'\ll'U~ 

'U fo'U1E.l iiri1tJ11111 'LI'1ll.J'1l'U 
' 

-ff 111P11a111{ ~.:i.rnv 1 tJLLa::tJtin 

' ti.:iAm 

'a::~ua.:i 
" 

(Advanced) 

a{1.:iVi11 tltlnLL 'U'ULL'1::'\.l1::LlJ'U 
... d .1"' . 1 

.rn1n'<il L'Vitlu'i'Uu'i.:i 
' 

tJ1::~vifin1wn11vi1.:i1'U~ti.:iVi11 
I I d d 1J 

am.:i~m'Uti.:i 1111'1.:ia11.:i 

m111{~nn11LU'UL~1~tl.:i 
\J 

LL'1:: m 1vi1.:i1tJ1111 tl'U~ti.:iVi11 
' .... u1 ru1 m1ti.:iA m1111 LL'1::111111 ti.:i 

\J \J ' 
,. d Q.J 

'11n'\11'11f.lPl1'11111 L'Vitl'1'U'U'1'U'U 
' 

m1~~~'U 1 '1 L :a.:ina t1'Vl1foa:: , 
ri.:i L'1~l.JA111111l.JiJti~.:i.rntJ 1 'LI 

LLa::mE.JtJtinti.:il'im 

1i'LA~v.:il'.lvvti'U1m1L :a.:i 1tii'~au 11-nu1:: fo'1lu'<i11nA1111V1mnV1mt1 

L ~aa{1.:iA1111~11~u5 ~v.:im.11:anVi11 L 'VlA 1 tJ fafj 

LLa::m111e.J n~tJ1::V1-J 1.:iam:a nVi 11 
"! ' Q 4 d Q CV 

~ ~ 111111 LA'iti.:il.1€1 LL'1:: LL€l'Vi'Vi'1 LA'll'U 

tltl'U 1'1U LL'1::LL Vi'111l~ tl{l.JL'1ilti'U 
d SJ' Q 0 

L waa11.:iw~~m111 m1vi1.:i1tJ 

(Application) 1'VllJ 1 ' .... cl 

11l.Jn'ULLa::A11l.J L '1ltl1'1!1'1J 
4 d "1 CV d CLI 

'Vl1€JV1Vl'U'1l.ltl L'Vi€lt1n1::~u ~1'UL 'VlA 1 'LI fafj ~ti.:iVil.JL'1iJtl'U'<il~.:i 

m1iiri1tJ11ma.:iam:an 1 uVi11 .. ... 
L'1l.Jtl'U'<il'i.:i 
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V1 m ol!:loc;;.l!:l/1~c;;;l!:ll!:l '1'11'\JVl G>c( "l'l(j~.f11fll.J l!:lctb~ 

l!:l v6m1u~lJvr11vit11~m;at1'11 vrl.l 

rn v6m1u~lJvr11vit11~t1Yi' n'@ru 

<( ei6m1u~lJvr11vit11~m viri 1'Ll1'1~"1'1W'1eJl.JLmho'UU~ • 
cr ei6m1u~11vr11vit11~t1Lviri1 'Ll fav"tl1~'1v11Ln~1V'l1~'Uri1L vr-Uv 

b v6m1u~l.Jvr11vit11~mviri 1 'Llfav'11'\J1~ 
' 

.c.. cl 4 .., ~ 

~ mm11u~11vr11vit11'1t1l.JV1~'1 

G>o ei6m1u~11vr11vit11~mLll-Yl1vr'11'I 
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G>G> mm11u~11vr11vit11'1t11'1t1'1n~ru 

G>l!J v6fl11U~'1rl1U'\JL Vlfl 1'Ll1'1V'W1~'1vl.JLn~1L~1flCUVl'Vl11'11~nwu'I 

Q, .QI '°' "' ' G>fri ellifl11U ~l.JVl11Vl tl1'1 tlli11l.J?l1'1(Jl1 

G>c;; ei6m1u~11vr11vit11~t1?l~'Ufl~'\JV11111\ill 

G>~ ei6m1u~11vr11vit11~t1~m.hm 

' 

1.!:>l!:l ei6m1u~'1mu'\Jm1-wt11u1'1?1~'11~'\Jvh1 '1mm'll1~ 1 vit1 

l!Jrn ei6m1u~11vr11vi t11~mLl.JL~ 

\!Jc( ei6m1u~'1mu'\JLV11'l 1 'Ll1'1~~(Jl1'1m 

q C3f q .., 

rno ellifl11U~l.JVl11Vl tl1'1 tll.J'\.11'1111'11l.J 

(;TIG'J ei6m1u~l.JVl1lVltl1~tJ)1l.Jfl1LL VI'! 

rnl!J ei6m1u~l.JVl1lV1 tl1~ t1'11 'lJYltlli))l.Jl.J1511'll 
' 



q Cll q " ..., Cll 

<to v5fl11tJ~lJ'V!11'VltJ1 "tJ11'llfl{)L'lltJ'l'fltJ 

<t<9l v6m1u~11V11l'Vlt11'1 v11'l!.li'!J L =fiv'l 1 Vlll 

Q ~ q " " '1::1 

U:r;n tl5fl11tJ~ lJ'V!11'Vl V1" tJ11'llfl !J5'UtJ1 

u:u: ei6m1u ~ lJ'V!1l'Vl t11'1 v11'l!Ji' {)'Ufl1tJ!11 

q 4Cil ..:::.. " Q.J .::::ii 

~ einm1u~11V111'Vlt11"v11'l!fl!J'Ufl1mn111111'U 

<tG'l v6m1u~11V111'Vl t11'1v11'!l.li'!J'Ufl~'11111"1 

q Cll q " " q ' 

ct~ vnm1u~11V111V1m"v11'l!fl !J11'!l'Ufl1'U'V11 

bo v6m1u~11V111V1v1'1 v11'!l.ti'ff1'11 vrv-111ru 

b<9l v6m1u~11V111'Vl v1'1v11'!l.li'!J~htJ1 'I 

bl!:J v5fl11tJ~lJ'V!1l'V1tJ1'1 tJ11'l1Jl{) Lr;'ltJ 

brn v6m1u~11V111V1t11'1v11'l!.li'!J11r;'l Vvr;'l'lfmu 1 tJvm~u1m111tJL111I1 
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rrlm '15n1'ltJ111 l.J \1111 Vl tl1 '1 tJ 'l1'1l fl!)~ 'U'1 'l1'1!51'U 
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' 

rrl<f a5m'ltJ~l.l'Vl11Vltn"'mvil'l 1 'U L'1V'l1'1ll.l'll'1'11'1~1i..man 

rrib a5m'lu~l.JV111V1 EJ1"' mvil'l 1'U1'1V'l1'1ll.J..:il'1'15ruu~ 
"' 

rrirrl a5m'lu~l.lm1Vl EJ1"' mvil'l 1'U1'1v'l1'1ll.J..:il'1'1'W'l~'Ul'l'l 

rri~ a5m'lu~l.lm1Vl tJ1"' mvil'l 1'U1'1v'l1'1!ml'1'1~vi'U 1n~'Uvi1 

~~ a5m'lu~l.lm1Vl tJ1"' m vil'l 1 'U L'1V'l1'lll.J..:i1'1'1~1'U'U1 

~o a5m'ltJ~lJ'Vl11VltJ1"'mviri 1'LI L'1V'l1'1ll.l'l1"1'1Pl~1-a'tJ 
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~G) el5n1'l\Jl'll.J'V111Vl EJ1'1 tJl'l'l'1LVltJ'U 

~l!J v5n1'lU~lJ'Vl11VltJ1"'tJL~1'W'l~EJ1 

Q d Q CV ' ' 
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~<f a5m'ltJ~lJ'Vl11VltJ1"'tJmtJ 

~b a6m'lU~lJV111vi tJ1"'m Vlri L'U favl.l'Vl1'Ul'l'l 

G>OO a5n1'lU~lJ'Vl11Vl tJ1"'tJ'Uv1Yl-L ~tJ'l l 'Viii 

G>OG> a5m'lU~lJ'Vl11Vl EJ1"' tJ'U1'U1'1!1~ LL'11'1l.Jvlafa 

G>Ol!J a5n1'ltJ~lJ'Vl11Vl tJ1"' EJ'U1'U1'1!1~ Lm ~ V-LL tl~Yl n 

Q d Q IQ.I Q..I 

G>Om el5n1'lUl'llJ'Vl11VltJ1'1tJL'U'1l'U 

G>ocs:'. v5n1'lU~lJ'Vl11Vl tJ1"' tJt1VllJ51U 
' 

G>O<f vfin1'lU~lJ'Vl11 Vl EJ1"'EJ'W1~'W 

G>ob a6m'lu~lJV11ivitJ1"'EJvhm.11'1n 
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G>o~ a6m'l'U~lJV11ivim"'tJYl1natl 

G>o~ '1Bn1'ltJ~lJ'Vl11VlEJ1"'EJYl1{~'1LVlv{'U 
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G>G>G> Bilfl11'UVll.1"'111VltJ1ntJ1.:J"1(1l 

G>G>1£> BBfl11'U~l.lt-i11Vlt11'1t1-r(ll'UUUJ4i(i1 

ct. Cl! Q " Q,' 
G>G>b a5m1'Uvi11i-i11V1t11n m 1m 'V11'U 

G>G>lri BBfl11'U~l.lt-i11Vlt11'1 tlf'l~UVll.I 
' 

Q d Q "' 

G>G>~ Bilfl11'UVll.1"'111VltJ1ntJ"1tJ1l.I 

G>G>~ a6m1'U~11m1V1t11'1t1i-iam1A'11 Viti 

Q, Q Q ..., u q Q, Cl! Q 

G>1£>o Bufl11'UVll.1"'111Vl tJ1n t1i-i1 Ltltll Ltlnl.1~1~Ln tJ1(1l 

G>1£JG> a6m1'U~11m1V1t11'1t1i-i1vi 1 i-iaj 

G>teitei a6m1'U~11i-i11V1t11'1t1a"1'111<U't1J 

Q. q "' " 
G>lelct Bilfl11'UVl"1fl1'U'l.Jn'U(ll'U1 

G>l!lb a6m1'U~"1mutJm1~vim1\lqJqJ1.fHcnn.J 

G>1£Jlri a6m1'U~"1f11U'Uf11)L~tl'U~L~Btl1.:i'!!'U 
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G>tei~ a6m1'U~~mu'UL'V1fl 1'LI 1nv1Vlt1-'11th.1 
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Q q " Q QQ. q 

G>rnlel Bilfl11'UVl~fl1'U'U1Vltl"11Ll.15 

G>rnrn a6m1'U~~mu'U1Vl m rn1~vi 1111 LL °v1.:iLL tJ'BYJ n 

G>rn~ a6m1'U~~mutJm11111JPinu 

G>~G> BBfl11'U~1Vlti1'1tJLVlfl 1'LI bnV~'Ul.J1'U~ 

G>~ a6m1'U~1V1t11'1m'V1fl b 'U 1nvmfl 1~ 

G>~m a6m1'U~1'Vlt11'1m'Vlfl L 'U 1nv~t1111 

\ . 



.. 

-

A cilca. CV 
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Q. q Q. CV .c:t. <c. 

Glctct Cl5fl11tJ~1JV111Vlt11'1V'U11J'UV111511'1l 

Glct'b cJUru'lJ1rn1h-lL~V'UL~'U16rn1VJV11-;itJf1 
\J " 

llO Q. QI ~ ti 
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