p.’)
)’0 g
"/:d

(ioxs ]
C W

O

PN n“

Ty

|.> =

o

o

YR UaWe] K
:|.>
‘0
° *
‘ Olim\.’
U)Pp
: *® ‘P
)
It
(¥




0315 pole Uiz olSliulo;l (320
2 Shaizs oBislejl Wiz penli (e (2l pole saSails cBy culy; sl 4 VFe e Lo s
Sl el 3 alor J| 05 15 g 3150 5 ke 0uSls (el slines S 5o olgiing ool oSy
@ 0ol pole  lidimi ol8islej] ab s alBinle)l sl LVFe o/ VoY & 00 0uSiils cdmgh g o)

s b olSils gl Cdglee Sloidy 5 Cdblee | am g W )T Cdlye gaslS pgle 0,3 slpriny
ST 055 codled Lo, olSinlesl ol VB« /e Ao A #5050 < [¥XSAY oyl aul b oS ie olKiles]

Dyl

0815 pole olliulo)l Hyxo .

:.s"L’) I°5’LC

PRCEWR{ K

¥ guols pole

cs‘g’}PT 09,5

o3l pole oli&.g.Lo)‘T

ey b & oo o3l ylgie

Data Science Lab

S 3105 4 ol o1 g

cw-:-’)si" “J:‘; “Sgl.f Oé‘\) sOé‘é wLC
Silwdints «5ylxd g2 (rmible (g S OL
owild Zl il (L gman g e oSl

w95 o)

olliu o 3T o410 oy 9 o3y Ko g sbiael Slasino .Y

:oli&q'l.oﬂ =8 glas!

olecie gac ol

aass eole 4 e

(e olggillabs (s 553 NS 5 lensS 5 oI5

slew!

T Bolo el 5

Slawloes dwain «S3L, wols pyle o ;63

Slails

S50, e 55O

gl ¢ (5,50 o 55!

ol

;».»...A QLM..>| )_“.5.3

& lwaige

Hbobew!

Syl and e 1180

095 5 Slolono aaia

Hbobew!

LG50 aebls S

S jlwding g 00l pole

S 5S oLy o

d..i))‘ s.uL'.;Z:)lS ngezjdlo ReC

osls ple b oo asli )Ll £9.590

PERH R

:oli.’;’..ll.oﬂ (i, ‘SLé.d

ol 45 e

St

S 508 el iS50

05,05 5 (Sotan (hga

Sbakew!

b_sadeghi_b@alzahra.ac.ir

10l Lo 3T J giumno

pfe Solo plygs x5 GBI Cl> @



mailto:b_sadeghi_b@alzahra.ac.ir
mailto:b_sadeghi_b@alzahra.ac.ir

2Lk ol psle o5 L asi e s (slasag b Gy o 45 (o3l psle saSails plogmtdls 5 aslul 1 Sy 5o 1) 6y
sl oo le;l Ul B oS ooliiwl gy aiilgs oo o )ls

S olfislej] (slassyn 4o (5, Kad 4 wiedddle a5 Koo slaolKiils elecin slacl ¢ 1iSoluy laise alS Y o padd
il ol8tglosl meo yuf b e ple (g)lol ol e (b L il oo

3Ll 5 09,5 e (S &y G585 il lib IS (it S cblin 5 aalS psle i, lymids IS ¥ 6 pas
el analg 1) Slgas g Lad sl eoliiwl el ofiole;] gt b o o

o5t lojT sl Gilanl g ygpi ¥
Loye sloais) 5 polic b casl o3V Iyl Sgenals psle 09,5 gl slacalled b ool pole olfiulojl alaly (rond jslatasy
Syl a5 cusls gland o (B lgioe 1) 03l pele p el o Jle sl 0ed S (93 03l pole 055> 4
Sledly g kel 4 aly K3 Bib 5l g (Geee 653k 5 ordle 500 O ladsgarme ;5 (Soran s pole @ anly
iy go aad oSy lojl iz 0525 5 Sl SigealS psle 03,5 (goleim clael caasd (sloais; 5l o Jguzr Gl &5 Col
yles Sl SaS ol ik 5 cdmghy slogsl o pdey 4

Ol |y 5530 olfiglesl S92y sl psle 05,5 (aleciin slael (aass 5 ools psle (Gl e LS| 5 opdle
oS ysboled ey Jaeals pale 09,5 wl)l bl )5 lgmidls ohigar g owlid )5 Qlgzmiils cwlul slasls 5 (S
035> 5o odliiulsyge slajlnl G Sswlal 5l lgin 1) 55l 03ls slap oSN 5 0ols pole el pain iy JSS o
ot B el 23Y Sl il il S 5 smalS” msle )] aslid S lgmeiils Giz dy dzgs b 1 canils SKile il
sl dled 2ol L olaslel ol a5 Casl spod 00,5 w0113 ool pole 039> jo lgiils (! gt sl ol
Gos 3l Olgmdils nl Glaasbpll b as aalss corge g 00,8 wal8 apT ol sl | (eomslin s pligzeiils (oo (o
ol slapi, sl sl g silesky caa )lBleden DUl (0,5 wal 3 cnl 2 ogdle adly Jloy93 0 (6t Jliel

MGA CA.C).MJ &&AJLA)?.‘U‘}U 9 osls r:}l.c 0)9> 4O ‘) W?—) 9 &a.?u ..\.u‘)5 9 S| )‘Q)Pﬁ (_g\)l.:) M‘ )‘ «0)9>




pazmis ) (2o oyd ol 035> 10 3 (lajliiey 1,38 5 odle 5d yigealS psle (it )lS (lgzetils (L 5o
YR il i 4 sl S5 a4y 0¥ anil ojem pl (YL 5l ailes e 9wl )38 co Wools oSGl g (golS eols 039> o

9ol 9 (FUnin (pole Slopzyd

S5 13 s 5 A ool 51 ailst 45 sl LS s 5 g 5 oy 5 ansd Bl e pblo pac
5 it glacmdsn 5 sl LISl 5l (6l 45 il 00,8 0d, lid iz b sl gla Lo 4o ool pole wiis
ahs jo S el 00,5 o5 ase) ple jo ol Jlsl 5l gl Gles 4y g casl ools plaisl o as 1) Gl ol
5 Sl 0391, Fisepals iy Sla il S le 5 (B, laglaee 2T 50 1) Sl (555 03ls pole a5 S (g o0 JiguelS
5 ole o3sm 2 5l peyes 5o laesls @b ) cel ead hos 008 5 ele wdg 5 6,5l avse il gsose
5 Ay S Gl e o g s jdaone (S5 prio (pwlidbasels canliw wlaidl 5 ST Kh3) 59,8
2 50 00ls pole olfisle;] 5gmg s, cpl 0lo Wl drals 4 Sgus (Lo 05uds (] 4 g Sgd gl Bl 5 2iS | Laosls
anslr 4y Sloas a5 taghy el 4 Ll 5 23l Fseals psle sk 5l Wigion 5 cl 55,0 ol L
2510

1o 8ils J510 50 00l pole Sl olfiu o)l JuSuis & yg s
‘sbli.ig‘l.o)'] O 952y died olRiils ;o (5,5l 5 Liegh swlel slacslo s sl (SO slades SolSisles]

9 Pl pele laaid) ab)l (Lwld)l5 g Wld) Slhgmadls Qix h az g b SenslS pole 098 ol

S)gp0 g diliwd ALl 90 (pl (Sadllas sl 5l eaimn sosla b IS 5 (59lS ools o)ls g0l Coenl (Sl jsiilen

ools oliule;l JuSis &ygp Yo (St 5 093 nll il Lattie Ban p oasliils o olfiole;l cpl codled

23,5 o)Ll 15 8)l90 & g o0 FgealS ple 09,5 50 oS

ool 1S gmnalS pole (ngh (Sloojom 10 jetas g% Cuz clis )lBle 5 5 )l BICS DUl (3,5 wal 2 @

o osls oL ple b s o dds slroje> e g 0gul Bols sl iagh LS o eols o g (g5l

g b, Soums cde 4 (g9l 0018 059> slaysjls p aS | aiil o sty Slppas 5 olKile;l aiejls

Wil >l BB Sh3la s lei g aladls Cusgase Cle 4 patd lapiacs jo Wosls (S 0529 pizmes

‘) ub}M‘b o)...fa‘ &ML».A L‘;"J)b)" s.,u.lalﬁl) )9~ AJL:‘) &S.a la o‘).o.b WLA.A 6[@3 u_i: S99 :Lo.l...wo ‘U‘l‘ » °5M'C

5 I oole JBlro j5 ad o BB la g A ey by S0 SRegh 5 oele slac Il pll sl
Silose yorn |y Crio 0je> 40 dai e slaolsn 18,5 el 5 00,V ) (Mol

Slidos g bojep 59) (29,5 ) e Slaolan 59, 6358 5 (295 slacdld Sy cwlie (plad lxl @

O3 (295 Scdld alxl (sl plgmiils 5 03505 Rl (BRtglel ceslio Glad 3525 (g (gl

iy lass deiY (29,5 )15 ol il Caws 11 595 05,50 (6 ) Kan 5 (6,80 Cu oY slad il
) ‘5%5; M».HJ@ M)Y ‘smliwl.n)] ‘_gLaB )‘ Glﬁ‘..\} u...wl\) 9 °-\49)u-»-' 9 U‘QL..J

9 0)9"&5'0 ﬁ,_ml)_e )49*..‘1[5 la}l.c 05; ubwlo ‘_g‘)) me) 4...15 s e wl.w L> dle‘LAS l) Mlﬁ.ﬁ o LBM

4 il 50 6 psel,lS lgmils 5 cusls walss 1oyl olKisls dcgazme sl e Sl Soop san] o Lk

SRUIRCEFESLAIIPE 1 JRL- TRy  ER P

RN

Y




oS oo b ally yo Sl ol Loyl Sl @y pd LYY

0357 Liyed b aS 1wl o Sledbl g o0ls yac | pol ae liads sl 5l 6 ke «s38leiS5 pas 5l ee b
5 sk OF Gliey o5 ondigyglann cilizee slaslys 5 laglejlo yo Sledlol I (gloasyld oo (oMbl (5 y5lid

Iy 093 losle 9052 9 2l daosls oyl dow L G sl oyl sous,0 (IS g 0,5 slaglejle 5 oS 1 oyl e
X5l aliee b [ (glod S slao IS (55l5 sols g sols pgle wnl odal y5 Jgoz ;0 a5 jsbylen Lazas il

50395 nl 5 (Aale] sl 1 g0 o3 G b 059> o @ dgame |y )T g5 es cpole 5| (5 )loms DS
plxil cga olRidls 5l z b Sljlol g mlio oS i b bl )l obnl 4y jovie Wilgs oo 0j9> ol jo hgedils g5
33,5 00ls pyle b Lo o (slaojs

Lbé).!)ls

. - FB

weds g S goin g gy ilr olse mlolid (camlyd wé o mis (loyd g5 Ly
P DUTE TR U IS DG PP (VPO P OV PUTI PR CIVUC SR OV PUIPIINCI VY S [P0 5

u&“‘)‘ 6‘;3 )L’W 5 LSL“W g 5)‘*5 ~>L€r-“~" ‘6)L°-:.-.‘ )’d*so R A SaS

5 lolid ol e Golo Caws Sl Gl (G (@M b i 09,5 Julod g b i (saiseg S
@ pll g pbytie Saeaddy S0 (i (Sb GRS ) aeddn s B (2L,
ply lhel pla jo slazel 550 ()l yido Al e 2,150

b

Wawlow bl 5 (b (b i Gabpamd (g e paw Julodiga ol wa (g e S
dow b LdlSJl Ao « Suny o pde wyd> (_ngL;.\.l.iLoJ g &S dawgd (Slllas Co e g
Gl oS § Ll astid waze

il calsis slag 0 S slulis gl y OCR cpgal 310, Lo slaosls 51 ils sl
lowo 4 bogs po (sloosls b LIS ccaSOl 51 ey g 5l oolazwl b Cugn

e sl

abazd ol b, [0 oolatuls jge (slgize Jdo ¢ gmme Cdslie 5 diedun Slals (bl (5,10

b 5ok b

aila,

Cawlgz o ol Jlod o (gilwags Ll L (09250 gy a8 (g i wlaa! Jdss
OMQOLQ.MM Lgl‘bf""“"‘“‘“’ ‘J.:JD- [SVOw} J...l.?u ‘d.:jjs )| ) Slods

I3

log,ls 15U (G <05 Ole ko (g gbsinns

SSle ygailg

Gy Laas ilsolis” 4 lexl o Sledsl d)gTéA? WlsollS Gloss g pae «Dledbl g5z g
lie (5515 ,5 ( SEMb] CSily clialsS 5 03290 aulio Jalows coniiSanzlye g3 ylazl o

@ ks

g @9..4: O‘)L’A—MJ\) sQ)LM s‘_g)‘b J.:.Q sé)l.'uo qu.\.a.erc )\)

oyt

odliy x5 039> (w0 mlio seled jo Al (slaoig, «solS oold g 0ols pgle 055> 00,1uS § alite slao IS 4 4o L
o3ld 035> M ailalils el pale ranasie lee I, el Cas )8 o iog osls Juda g ool pele) laeiils g ol
)‘ 0)5).: USL)O Lg‘)" ﬁ&ﬁ g_}"Jﬁ‘ w‘)bﬁy s &:Luo 09> O ob).'l.mf 6&0)3).: u..&> 6‘)" 6‘05.&)[; Ja.MAJLJ )| 655




slops «5)5]@? C 6P golS adgl Ol g Lad G Plas pils oo aoye jo pols o b sogas gloes 5

P EBlS aalg3 392 il § Cuaio Gl 4

DyguiS 3z g ol 5o aline golKinle;l oyl aslw . YF

Colw ygunS abgs e lojle olSiglo3T o @,
50, caSiisle B
ol T 5o g o0l pole olfitle;] \
Olyg oKils
/http://dml.gom.ac.ir ol o8 olKails orile 6 uSob g 5olS ool oKityles] Y
5o alS 5L,y oasizsls i i
ol ket ba GolS o3lo g Lol ol le] ¥
JUCGURINIER
5 ook, saSails
http://bioinformatics.aut.ac.ir ol Syl pgle Silo, giilgn ladllas 35 50 £
S el oKzl
5 ook, sasiails
http://math-cs.aut.ac.ir/SINA ol ! FoelS psle Aiaiigh sl fole g bpiaw Slalllas 55 5 0
S el 0l
) w2l oasals 5 (ot Sl bty olStes] .
olr B
QIJ.QJ oKl QUo)_..:
oyl ol olKails b iy ool oKL oK le] \
ol Ol ol Sl g oeble oo 09,8 olStloj] A
ol ol oKl oeile 6 xS0l 5 Slewlre (55l Jow !
https://datascience.sbu.ac.ir/ ol s ey oSy galS 02l olSule)] Ve
psle susasls 4 ' o
N Sids L ool s 5 Seileysilgn olKiyle;] .
y - i slalil
psle saSasls
Q‘ﬁl oKisls ‘5'0L1) GBLS osls olim.;Lc)T V'Y
http:/dml.iust.ac.ir/ ol oy ke oSl &3S ool olSzlojl |
https://datalab.stanford.edu/ (o] 5 gt ools ol&iyles Ve
https://ai.stanford.edu/ 15 o1 5 i Eoan Lhen olSisle;] \a
https://dlab.berkeley.edu/ S5 L SeLiD.La
ls_:)‘c‘ 03ld o Ae3) s
https://bair.berkeley.edu/ 15 Sy Eamas Lig oKyl BAIR .
http://daslab.seas.harvard.edu/ S, Harvard Data system Lab VA
o




https://lish.harvard.edu/data-
science

LISH

S, o] Harvard '
e Laboratory for innovation science

https://smalldata.io/ (o] Cornell Small data lab v
https://datasciencecenter.cornell. comell Center for Data Science for
edu S ! Enterprise and Society v
https://princetondatalabs.com 5ol O sl gy 20l olSy Lo vy
https://visualai.princeton.edu/ T Oty Visual Al Lab e
https://dsl.mit.edu/ (o] MIT Data Science Lab vE
https://intelligentcomputinglab.y Intelligent

le.edu/ 15,501 vale \ B
ale. : Computing Lab
https://www.cs.ubc.ca/labs/db/m
embers.php sbls UBC Data management lab vs
Data Science Lab (epfl.ch) . EPFL Data Science lab vy

S

https://datascience.si.edu 1 el Smithsonian Data Science lab YA
DATA SCIENCE LAB - Led
by Dr. Viktor K. Prasanna (o] Southern California Data Science lab va
(usc.edu) ’
Home | MIT Data cience Lab (o] MIT Data Science lab v

Jlesl g Slaass Jeols pale (60,5 g (55905 i sojee jo Madliyw g GL" Gl Yo LA]

Dol b3l (gl ygliws S s Y0

RAR

Jbd o S Hga e a5 (5 sbar Cnl (pord LI il 4l psle 3 slojex o 5l i (sslSTesls g 0ol pale 059> )0 allie
3505555 5 ple Ay et pos 45 il ] ol el e L ebls aly azg 0355 2l 55 Alie a5 dltene > lSel armacio 5
U)‘ L)"‘Qm aS Sl ol o ).c‘ U"‘ 9 S| ﬁﬁlﬁ ).»LM: )‘ ).._w...» )L_w) ool f’?l'c 0)454.: ):5_....45 faﬁl" Lgl.mc)j? GoLo.: BN

i3 1 5 S35 5 ) b 5 58 155 5l o 1, 355 e B asS O 5 00 35,05 pole 5l ool ojsm 5 K2 o i
G50l B GlalbulS « pwngiasly litw slagl; ) eolatwls ge sl jlnl (Sopud o By 5l oS Sla)js,a

059> ;0 oolaiwls 50 Sl los slod (5, S0k Gl AT il a4 (0,8 5 Wools oL wools iulad 5 (g9lS eols yiile

9555 5 Slghd Gl 5o lgem 0ols pole 0395 ,0 oloolKinle;] sloul (o et 4 s Sow 0,8 S (glps o0ls pgle

D 00l pole aliBie slrojg 10 idgh g Bz Jgriw olfidule;] iz daolfiils S ,0 4S5, ebar Cawl 00y
f"“‘)é oold r:}lc (_.;l.aw.’;.;.)?i” L_.;)‘L,...'o\)l.ﬁ.:~ 9 ‘_g)"o).é o (R 09> O e odles LS‘)‘. &y wdlo ‘aﬁlc ‘_gLa:oli.L.iLA)’i
5 il sla sy e iils 5 b LUl a4 azgi b g 00,5 pw,p |y diese alizee slaolBaus 5l ol3l T jo a5 wiS o
s (SlEbo Gl iy a5 g oold pgle oo uwl; L da) asled gilwonly digy &g |y cadall )l slagy oSl




5 ke sl il a8 g o toles (e 4o (s00ate SYlis )5S )3 5 S50 40 00ls pale slaolKinlej] plu aline ylg5 o
Dol e g e loojg> g 00l sgle Mlodliy

TCaiwo L bl ,yl 4o g calie gojgp sl g gilwesly  YOY

] )‘0)55).3 (5""“0 GLDO)S)) g.A.\.‘> u.e‘.‘> 6‘05.9.”4 k)...m_vl.u )‘ oslo oli.:la 9 &3[5 ool 059> WOy asss )Juu.».‘ aS )5—‘00[—0—@
Cxino B )15 u.e‘.‘> ‘) ‘5....4[...@ @W‘J w.u u‘ysa c&f}».mlf 4..J5| u‘)...é‘m 9 Las ué; p&‘)ﬁ 9 G&MJLA)] WTJ L| &)

.olo U")ﬁ)"
S ol g ls oKisle ulas jgiS e slaolRiils g9l ol slaolKisle;l o slaosgn iz a5 Cawl S5 4 a3y
b sadplnil slaejsy 5l (S el ailiisls gaz codled bl 5l pion )0 fgals psle 05,5 ailul 5 conl asd Selov

3929 o)l Jlo Sledbol el ISl dasls )18 Slo pore cle o cpuimmon . Sl sdal (|53 Jgo 10 galS pole 09,5 oLl

2,18

0395 Jlw

odld ple (e Jhpreds Slaptann 99 ,Sos (oS slaasls | 1F)

Sogp g ools pgle sloons] p e Olyae &S 1 (6,8 Lben ailele (g5lalely"! o gl )l Lher (sailelw .
(Sl &858 )0 o S 9 ol L) (egian

iyl o )l5s Goisel 5 soaelin 30 oy Sz 5 Sale L) olnl ) 5o (3jsel oy (Sds AUl 5550k Joe | VTS

Obesly slo ko acgomme 10 (59lS 0ols sla il 5l eolal | VYAF

i by el gl pl S gale Jliws diedign s | 1TAY

09,85 Bl oS 1h o (g9lS el sla,lpl sleslanwl | VYAY

Olamaine sl sleosls oL ;o (olS ools sla,ll 5l solanwl ISl gy | VTAY

S oot o oy s 5 5 (oot S e Sl b (5 Ko | ATAY

isel 5 G Slasler oot e 3 oo b (e I ) Gl oligS s s sl o i |
192

O)ls Jlezms sbeaile, 5550 )0 uz 5 Salex L (e O 25b) 5945 Jluams DY gaze (003 pitnn Vray
ol

169l 00ld 0392 jo Madlis g (2 9iile Olbluw o CS b YA
Ol pmte 1005 o0 SIS 0 ez 9 olpl GlelRiils jo kg e psle 5 (59lS 0ol o) 0 (goumie Sliluw Jlu e o
Padex 5l 2 ) Slbls 5 ol J31 j0 S sl 5l sols e Dl g 5L Slbluws 4y g5 o Dlislucs

Bitgrit <Kaggl International Data Analysis Olympiad <«Driven Data <Iron Viz <Tianchi Big Data ACM

recsys «Competition<Data Mining Cup

Joileir Sliles ol o Ml 5 510 plyz 351 5 5 a5 Casl 55 @ a5 oyl Ul Slilae Slsica;
20,5 5 olBiulejl Slioel o 4 i Wilgi co g Clls ablys [ 1 olKiils dsgorma (Sl (S




1ol (U e § (0590l o 3O 0318 9l g Judxd lous &yl LYOF
> 59lS 0ols g sols pale lacSuSS 5l T jo AT Cenl Lijeel (53l sols (galS aols g edls pole g sl S 5 S
03l pole (sxio g Slihod o laojsm 5l (S plyear sl Slole ) 0555l 0y oxe Ol s0 (B9l s 5 55
el )l pez bl alul ganas; 5 byl et (Ll A plgiee Lol Feee 1 A5 el 0
2 &y pzate G3aeln g Glgmtils Ganes,S (s ol sralSolS 5 (obgel w50 late)lS 8 Shae () cligzeiils
5 GBI slaollasls (bpdy 5 )1 Jhk 43555 50 Glsmdils lawags 5 laces b plulid (lgzdils o Slos ey 05,5
25 o)Ll (g ypa g bl (hjgel sladeliy (Hib cganple) 5 s5eyaelin o Jlo 5 (e ples S5 (2

:oli&.ll.oﬁ P PP W EXTYRERE S gANA
(erio alitee slaloile ) Ken b Wl o guslS pole 09,5 5 ol pole saSliils olKisle;l (ul (5laslel, u‘“‘*“L‘ L
Slooigm (6 ye SULGI L aslel (bgmidls 5 aslul U wled i alisee odgo Ollol g bagloslu 5l Sladss sleassg,
il o 5 iy | o5 ek

malie 3 6 ol Gimo iz YOS
03l 5 pdle (6,5 0L wols pale 039> jo oKiils 5l 7 )l Deasdlg |8 g b 1L WS 0 SS Gmli;;:g‘l,aﬂ iz ol
iy )| corge olaiegh iz WS Colled o] s g SWlEe ags g Slidiod i) 50 b oS (6, 5em 4 Sged (9lS
g g0 a3l olSisls loel g

L3 9 s jgol (o GLolE )l iy i YOV
B sl odd o 0lez jo 00l pole a9 (g slacd iy rioren g Gl slaglojlu ;o Laosls 00,5l 5 & O
pole ol Sl (el polatedr (ilise SlaolSIS 5 wisd wieaddle ool psle ojgm a4y ilide ()5 slaojs o slie Sl 3
olfzlel (camgs ol plo LS )3 Gl oo olStale)l nl sl L ecnlply 058 0n S35 2 Sl 5 olnl o Wladen
Gk ol 5l 5 05ed L35 sl 00ls 5 (edle (65T ool psle (pmgiacliy 0je> 1) slite jsel SlaolS,lS g Lao g

BRI SRV R

FEVPCI PLIPIRN IO CRCX VOO : S /.Y
ilises slooggp b Casl o s £3050 () ansl 03,5y b TS oxmsg sloojem o 08l psle a5 el s, SLelS
039 cnl 5o lmgils Sy Hlsice wollialeil Jliel b3l 5 Gl Sl Gy 98 e w0 cnl o Sare

o el o SIS g e (slaosgp a4 2xie 4 Sged el




0ol pole Sl oliolojl jo 09590 Ol b g LI .
a3l o 1ol olKitils o adly g ol SBgd aids o olKiole;] IKe 10l lol oo ..
olinbojT 4o 392 g0 il gy . E.Y
iy Slaseine LUPS sae ¥ Saculre gasls soe ¥ fols toasidls Slidxy colw @
s #F abisl> « CPU corei7-6800k <RAM 16 Gb

39550 5 6yl Sl ple 90 Caoly A5G (il j455 S0 453555 Py




touplxil gyeadled L0
AL A> A>0gs
sloclss & (olazs! gly Slidos 5 pgle O)ls bbgy Ciglas I SeS by o)ble cda fle by V7
oilesl 5,50 ool s 5 (Slankos
e sbpreal Sapitan 5 3,Slee G0l sl asla" 059 b Jb) arkee Cangd 5 8Lk S g Ll v
h—)‘)ﬁﬁ J)wﬂjay).o "oelow.l.cﬁ
1§ yS ol yldize colad
3 el e g ol o o pude guae laisds S0l Bioe SISG5L aebld oSo b ol b o v
o olfiules!
0ol 5 sl e
5 oS3l Exeter ol _zsls d ol oKzl 31 bl i je—a> Lo ools pde g anl poe 059,50 o v

oS gl Sixio oRils

3918 JIOIELND Fguals” pale 3 9amils ol cyadui (5 3lCon b oot pale ols o T

0315 plc g oyl glc
DATA SCIENCE

" | BASIC SCIENCES 09 <% sl

Jucumbios §

ke Sle>

b

Computer Science Aspects in Biological
Data Analysis

1¥el olo (g5 P a
19:Po L5 1¥:

b dolgs 3l jgiba (.




