uLL.:JIl;.EaJ

o/
( ) BABAN.IR

AL W §o”
d/;b.;;‘/c;/ ( (}“ <

ST A oSy

HEAA S

Pl pls g (wiigo

Computer Science and Engineering

(oSS Doz @bl

:/rt'ﬁﬂu/t‘f/b/gf&’/

¥l | Software
Egwan igd | Artificial Intelligence
S5 9ol S 5 sloxe | Computer Systems Architecture
Olwlxo g o ;6531 | Algorithms and Computation
Syl sbasi  Computer Networks
ool gwbly | Secure Computing
od1d pls | Data Science
slwif & ! | Internet of Things

& 30 (o 3 4ol

JM}G’U/
. o/
&ab#iu’/}(ﬁ’)/}:b/u/ﬁg‘/u/'/b/




uLL.“JIl;.Ea:l

BABAN.IR
Sl (¥ (fguae Gigp (Y f@dlps (1 syls Olgs Pl ple g (quigo 24y pb
LA (8 wlwlro g iy )58 (F (5 Fgmels Slapiuw
il o g | (A g 0318 hs (Y ol b1y (P ¢ 5 gumolS

(SIS (G S g i 33 Wl 31 (il 315" 2 wani 0 598 (w0 g (8 3 wasxd 0 F
(sl 5 ki g Qo2 (3198 ki 0f o 43) (5 353U g E 99 OLEAD! (5 33US g Jgmols (wiige 3 dwadxi 09 5 3

\Fe¥ /e /NP S gl 40 kbl ‘5)3“53 ;”olf SN (AT o,;;lf:‘séw

Sl JeelS ple 5 (wiige 4l wiwsl wd)l (Wl )IS 0)90 Al ploie ek 9 0065k (o> sl
(S F5eelS Sl (O «lewlne o lap oSN (F (6 5500lS lapianns S ilone (7 ((segiae (hg0 (V l38le 5 ()
dadz )3 (G5 9) FoeelS ple g (cwiige 41D (caad (6555 0590 9 cledl Zi ol (A osls e (V ol L],

D ol ) T A egel Siyael e gleh VYN CVE Al AVY o)les

GILC u»«-’)jAT uL.M..uj.o 9 laolKislo 39 ey d.nl.:).: Q"‘ wg..a.: )‘ o aS ‘5:1.39.7.“.3‘.) 6‘).: o A.AL:)J U"‘ —t_i’ oolo
&b VFF ady Cgas rmle ol (0 i igelS Glaald (F (s f5malS Slaptun s)lone (Vo SG3L;
Spyaabp Jle lyed VE VNV A 0, 05 aud> Cguae Lol o sl (8 ¢ o590 (5505800 p (ygumaeS VE o +/VY/0 A
Slwles 5 i )oKl 4l ( bjgel 63,806 Jle (gl,50 VWA OV e 7,5 AT dud> Cgan o0ls pgle (V ¢ 590!
oy aalip ol cogal 5l i U aslice w0 sloasliy den g YWAS/N < /YY & U £P0 aud> Cgae Oledlbsl ool (Y
Sydise ol GuiSlr sz (lsie b oadg Sjl (guyd 40l 5 00 Fgunio

g Sl 00l @Bl jgy0 Juad pw g oy slrasly sl Jaaz (IS Slasic : fad du jo cwyd Aol ol —dww oobe
sl s e Uil (S 6l ) gzmtils (o pdy Sezme 3315l ey o Sjgel Slasge g WelStils yo 121 (ol
g oo EMN 5 0ld 5 Dliniod pole O lig gan D) yhe g Lules

Sygo 53 ol 5l om g Gl Lal B L O o 4 VE0-VFF Liass Jlo 9,5 5l (cwyo aalip opl — k2 ook

S 6,550 a5l by e paass 09,515 ausis

o1y Jadllgl w5 o3y A Loy 50
; 35 w39 o gel gl




uLL.:.llth

(Ll By o 5 @) 1l (555 BABAN.IR

Sy gl o oINS ole Clud guac s ol 8o

. ) - & ome l P ;" 9;45.: ..“.. . ):.S.)
)».»S).o.d o °m|° e “‘"! 9""‘: a w L»é) )JS&
Gy Sxiuo oGS ol Cid guac 0oly 2l po duos SO
u‘;.Q.a o&w‘é(folcwb; 9;49 sQf)Lfé..\.Q_ﬁﬁSo

Mo (w9 y8 BN (cole i guac S uxo S0
Olp) Cxius g ple oIS oo Ciid guac Lo j9 40 50

Lall By, i 5 ) ol oy o

Mo (w9 38 oIS (cole Ciéud guac o (g0l Hlw S
iy (giais oSS pole Sy guie 7Sz > ol 353
Olpl Cads g ple oL sode Clod guac o5 Jlog yui5o
Ol ol cale cign guae (§9 7 (el 35

Gyl o oINS cole Céu guac OLR ) (s> doxo 55
oS ol Sriio oGNS ode Ll guac &b e Lo jouos 50

NG P k}“‘"ﬁ3




ULL."_|I|;.§.:|

BABAN.IR

Jof Jd
o 39 &b p L5 Olasiw

\




0/ Somols ple g o oSS SN 4ol wll = hlesl

BABAN.IR

doddo

S o2liae g Jgol sanlllae 4 (Computer Science and Engineering) js.olS ole 5 cwaige g4l
G0y &) (nl D310 5 o0 6 P 9eelS Lapimnns Cu e 5 Siludinte s ilwosly (b ln sl S5 (B
Sy9l8 (Eyian [h9a «Dlowlono g Lo o8Il li8le 5 (cwdipee < FgnslS (glone alox I clegdge 5l (ornmyg
Slowlre 5 cagiilsS (23L1, esledl Co il (Sl dmosls Julows «s ylos ol 6 yisanals slaasiots «ledls!

DS 0 2y )y (S

Ol et 9o ¢ gale Y95 5 (5,5l slocd iy L ol pllas sl ol (b ats) cnl (oo )o slaasl
5 Ol b sagiaalin Slaply n G2isel 35508 seelS ol sk Sladle s )3 sl o gl
Jolds g auidly anwsi 35, Glasls b cnlite (guyo laaoli oo cnl @y 08, b Ll gy (ndile mlaws (5 lone
Sledol Copial g ooy Judow g Glowloes glo Jow aid iy (515800 5 slaalbols )b aoran Slegoge

LR
Yoo a5 sttt azlo (sloun] (sl phgztals (s3lwoslel (illy L igenals ple 5 cwiign sloaals s 039,
e 2D lee 4 b dais )slid (n Fna b paile jg54 2 edle bgzdile il b ol 5l glite )lons
ladal p plaie job 4y Sl @Y L3 (et 00392 S5 5Le @Bgecs dyor Slaceo b g la il b aslsn oS g
S8lys (et Gligmisls a5 398 Jolo liebl B sl 6555L 5 (owyn SomslS ple g (oot s4LD) (om0
e drwg Jl 5o Ce s a i) ol laceo b s o lle b allie Gln 055 4 (0Ses Siisel e

Al Al

LsLabddg) L$ L:Lo.w‘)wﬁ).a 09)15 Sl 000 u»)l.: cﬁwlswlﬁg (Wi ‘;.o.oS.t u_))L..a?u BYRCS 64.4L’).v @‘)Jo)b
oo laibinl (28 3 dai o b ael p ol cpuiomen 09l oald Fewly 3 ,5iS Smiio g cole slasls A (5y9ld (gl
Slr 1y 2oLl g 900 Gijgel atee) (Olez siine glaolliils pwpo slaasliy 5l (28,5 S5 Malloyen
&S o o2l y8 b goiils




P | ool ol g o oSS SN 4ol wll —hle—cl
BABAN.IR

M)' GML;M)U 0)90 — I

Slanl g Gy 5 -

oz Ry 099 ol e 4y (6518 Sla o 3l lassame Jold enalS ple g (cwiige bl (bl S (50,590
iy po azl arug o Syo Cqz (B ane) & Cusl 039> ol plaasie (8 5 5, Dledlbl Grans
oY oUlgs aS ol (gl 3 s 0,90 (pl a9l co ol )8 1) 0,35 o laas ) pl jo Lol> > 0 (5,6L8
O3 ol ils Lo araly axals 1) abogs o (2l aie) o (paass (slaosn 2l » o)l 5 (b cue
e Ll |y wigd oo azlye (T b 093 paass a0 o5 |y (blae J> caz GBI iegh Ol 0y 0]
aalol o a8 Cewl iyl a9 (DS Cude p Jolde gaslS ple g (owige bl (olid)S (slao g0

el ol Lzt 4y o jp S Slasiie g Gilasl

NPley s o
OlBle 5 g slagts abex 5l l38le 5 s0392 b dass yo Slegdge Sl ormg inbo b ligziils (1S cnl 5o
LT J58le 5 5095 0lgh g CuS cyaandl 13810 5 «(6,138lp 5 (Lot ¢)l38l0 5 (5 lene 5 (b
Lo loosen Ll sae ool n (59, 0 LU cuils aunlgs 1) cus 3 pl (lgmiils uzen ol ainlgs>
WS Iy a8ly MU > sl 1) 095 ils ¢ 28l

Egan Ghgp Giul,S o
salols sarwgs 5 >hb s a5 S 5o sl a3 sl by 5 (Bls 4 (Lsails s (S cul 5l Soa
oply G230y bl 6550k ol g (Ll Gl Glaeys w090 Gl (owyd A8l el diadiga
(5 Ll ogdle oS 098 0 Juld lasS 1) (egras (hge sbaaie; plu g Gedle liw (b

sl by 5ol b Jeoly 382 g (gilwosly g aiws Jo g (il 4,0 lgmiils

S5 g5 L (5 jloxo Gl )5 @

50 (5);9.....‘,15 L_gLeoW J...L’;u 9 ‘5'>|JJ¢ ‘_gb.; ol.‘:‘a.?.hi...l‘b 5o In)’Y ‘_gLa:éJ;.oJ‘gS al.?r_ll u....»‘)f Q.ﬂ )“ RV
«$ 59l Slapincn §)lore 4 ()15 oo il Sl roe lodie) dlex il (5 lers § piw zglaus
(bl slaaslls (6 ieslS laaSl jlens «Shlge o3l creime slajlan Jd g (Aib

0,5 o)Ll abl 3 (59) 3 s (>rb 5 (S 58L]) (Slapis cdliys lapis Ll o )]

Slawlro g e 55l Gal,5

it Plawe sl LB lapm o8l (b s el sl oY O)lee 5 Bl sl (2l 5 ool 5l Sa
__L?_rf‘j;gﬁi” b iz gla s b (olidl ped (lalS 5o plgzetils ol (6,0 5 (60,18 sloojs
‘\ 235 5 Giloe Slewle i (ng (Slewls GlaJan b (ol 5 (o, slapiy ;s alox |
~ \‘j A aalgs Ls] ume glaosls Juox g ojle p sla i,




Y/ 5gmals ple g owhigo JunoSS SMwaxs a0l y wll = hl=s.
BABAN.IR
S ol slrasils Jwl,)S e

Slalasms g oo )15 )0 (65 9uelS (slaasids glgil aco ;o p3Y (602,15 g b Jadls il jslaie 40 il S 0
oals (b oje> (10 (60,)5 5 oole LSS g Lo g 5 (S5I9ST (S0l g il Slawlore
el (o o SUlg5 w0393 cpl 40 p3Y oS g il 5l 610,95 b aS el (g0l 8l cn ] s g el

Colsl ansls 1y calizee gloo IS 0 (6 5 galS slaaSil glail olis )l g drwgy (g jlwosly (> )b

ool Gty Ghal,S e
axdllae LMl Jols gloaSieds oMbl 518 51 clbpinmmms gly Coninl ool S ol il S ol 5o
ol il SEMB] (gl gimms €153 Copiol (el yolaie 4 a5 ol 03L3l i Lial,S ol 51 Bop 995 oo

Uiyl 9 wilweoly ( alhb aileny oY (6,855 Sy g es e il b og aies &l g0 0,5 sl >

Wil les (Jsl s 0 s

0dld ple gl S @

oo >yl sols swaige 5 0ol ple ST g bl caeualio b bgmidls Slsl Goa b il S ol
5 Wools 51 ils 5 L zlseiwl wols sduzy Jlas g5, » 5 SUlg 0,90 ol K gel il el
Slp psY ls g Oylee a4 dml (o .cadly aunlgs |y jemessls sla by, 5l eoliiwl b aSlalST (¢ 115 euwowas

A ples jemme old dieiils g ooly uaige wols KLl alex 1 deoslo b Lo o Jeline jo Coddge

Ll oyl Gel,S o
5o Jeaie g Sadigh (G pims Cu i g drwgi (>l sl e Ohlee g il slm) ol )T el 5l Gas
9 b USSg bl laasiits ludl e sl glean b flgaeiils iol)3 ol jo .canl sbdl e sl 059>
s ,5L8 5l (6 puS 00 b awslein B aigd co LaT eliisl o il jo cuel g ools Judos oslatwl 0,40 (sl s
RESE-N) 43‘)‘ k5, A)...C 9 LS‘ ] 6&0)_’)[5 6‘)., 4.:‘)519.’ 9 M])ls LQL‘bJ"")‘) ‘u.’y

)90 9 S| Y

SV sy sladiz jo g Cunl JalSS g al; Sl j0 G 4 &5 ol laid, SaelS ple g cwoige
WJB g Jo 5 (S Goptas b a8 5 aialisn slo)lpl 5 seloizl (glaaSil 51aiS oo iyl cage (5 ()00
Sl ool Lol s )3 oS o0 4S5 o] 4 5g) y2 a5 ol olagsylid 5l (gl B 3 Ssls
itk 5 o ) el 5 diaioh coduzmas &y seeels claailols iilymy 45 3,15 352y sl arsals laase

_<._§_L_‘Z’_“-f-*-") oled 5o Ulgs raasiio wiajls Lo j5iS o5yl ¢ SaalS (slao 2,5 938059, GhyeS a4 azgi b
’.’":;:‘ _.ULi.}?a Sl L «)_,9le W.LC 9 LS”"W» Glmi.’ x_J)LM 64@[.’).» w‘ s_:LC)rUa‘ 6)9L«_9 9 ).)Wls l) Ja.«.a).A
L5 H;haxom Jlece > syt w55t ol 69,05 5 6 ks slasl s lalas b aS sms o 1y ISl 1l 595

/ - 3l @y aie cnl 33 1) )9S 0938l39, Slasls 5 wigd ool




A/ gl pls g witigo (JuoSS ONwazd 4ol y wll bl
BABAN.IR
O 6&»\9‘9 89.1 9 Soxy -Y

25T A w0 alg VY p Jeiie g Jlo 98 Jsb 4 loy90 jgunslS ole g (owaige 0l )| bl IS (g0,90

Luxlg 2595 — (V) Jou=

axlg olass oS £
VY N saass
'Y (_g)l.“..’;_'}‘ WL S
4 aalioybl
Yy o=

A58 il S (ol (paad wgy0 Jeuz 5l galy an syl )0 T el IS e (el (paadS )0
$oly dm 6515 o)d B ol Rl S 58 6 S (paadS ugyd enl )] (cwlid) IS jlen a1y ¥ ogdle 4
Sebge 331 2l o (il panss b o )Lad] caass gy Jgaz 5l a8 ol

g Ealoor plgie s (g0 Luidlew daial,S plas )3 Cal onal pgs Jad )0 (1alS o (g0 Cuw i
Dgd Cp gl (6 e olKisls lawgs oKl Cuygele § ialel b cwlite Wilgs oo

090 & 99,9 kulgd g lul, ¥

b 5 SonolS ple 5 (owiige 4l owlid IS (5 5al 3ls o 515 69959 0rgeil Bosb 3l oys0 cnl plsmeils
9 2l pole sladll) 55 g (cwiige sloald, Wbl 5 alaie ) hads 0l co Lzl (Sl g0
Kigd i gmalS ple g waige ol (ol )l 6,90 0,l9 G 38

ol gy g a4 Gl g3l j0 Al cpl (Sloiel gy (pglic

Mg.ub M)‘ @»L‘...:a)ls 9959 ug.o)i b.’l:u.o‘ ->|9.o —(Y) JS"".

o o O¥9S Cow o A< goxo

! aa 5 sogee 0Ly | eSO

Y L e o iige Jlezol g el S bl olesl,

¥ LQ)L}LMJOO‘O c).’gmls 6)[.0.7.& cksﬂ.b.u: Lgl.b)‘q.\.o ng)LwML»)J 9 ).’9“./3[5 G:L..A ‘5.40.70 wj)é
Eghan GPeo Jole sl ot 5 ol i daety 680l




U/ Pomols ple g (wiigo oS SMwad 4ol wll —hle—cl
BABAN.IR

W SYE IR

393 bS50 y9e (owbid )l (gy8 5l (B FeeelS e 5 (ot 0Bl (bl Gomils &S (5550 5
Sl 90 Olye 0Bl (bl )5 0,90 50 1) oyo F S 1oz 105 (w90 (5l Cel p3Y bl 0, S5,
Okl U iSTas w058 so @)l olRils los (bl S alae ;31850 a5 gy (3l abgiye (SB35l 05,5 Jail

RERCANEINENTI

&l o090 oS

FoelS Golene daosls oL (b l38le 5 pwiige dapiy )5Sl (b JULISE

Jole sl

5 b JUSe egtan Shga dapi ¢l (b pwaige Jlax>l g jlol (s (Eyman Ghyd
L"‘W

slajlae (b hole lapius (Jlums Glapiun (b eusls 6 lars St (5 loss
o515 geioee SF 9

b ewdige Jleizl g )LoT ey ;o3 g b lisluools s Glsl, | Olaslxe 5 o )]

b rdlo g lagybj 4 s dave 55l

Aoty )5Sl (i dapiun 5 b JiKw (5 5l sloaSils « Jule Glapiun | (555005 loaSls
g Jli>! g Ll

Lools oS, b 6 yigmealS cBaSs ¢ ole (slbpiamns cdimnS sl ol b,

5l (S lore (6 5 900lS Sl Cocial 38le 5 Sy g o

bt o o mdige izl 5 Ll doools olKyl b oty oSl >k ools le
w8 ie gilwadly

Sl « 55,8 02 9 s slapiasw (6 P aalS slaasiod « ole slapivnaw el 6yl
6)39*:"’15 6“&“‘-&“

S g0l il 31 Ul 8 g0 Soums L 9 3 Ulgs ¢ gius —0

RYVIRVEY PO

.’a.u).a OP9)0 g0 SRFE ‘SLQLQM‘}: 9 LQ‘;L“.:L» ‘LQC))LQ,Q

ool Ls)l.w)}.a.a n.\.w)‘ ‘SA-AJLA-AAJ)IS )L...M (6)45@56)@94 ‘GQLM) )45.;0 Jol...u‘ 6)‘)5]» 3

N soyes 9 18> Lagme o
g"v\e}}@‘ ki wools 5 bl Jelo 63 ,2) 8 bS5 b oo Jlawo J> 5 o Jsn,d caluliss | Y
WA il § e 5 (#2b) Jyel 655

o
-




- -?:l"v_‘ [T

Vo / yigmols pls g (qwiigo (woS ©Nwasni 4ol y

uLL.;.llth

BABAN.IR

o3lo DS o ool (g 5Le] Judoes

9 C‘).‘?b...w‘ sLmu...sLo)T szl g gslaslel, “5>‘).L>
usLaﬁ u».:l.w‘ » WL.A ngjd.?u.u 9 eosls J.A.L?o

v

wdld (pogat w9 el b ypdn liSle 5 cuiine
S raneS Jlezws slapinew olb

S ) Sz il b s oy Sy (b
b 5l b] S adly 093 (43,8 blodd b pasei 5L
csheoans 5 o Sl (solaidl glacusgass

NBle s Jelos g Hgeil Sy pwlio (5515800 5 (slapincns

sloaass Lol 8l LS o e Jee )5 collB
Sglate

4 iy sl )83l s slwaigs sla by,

Sl )39y 4 edus S0k Sl g Coenl S po
Lyls 5l a8 5 was (ils S wledl
oles

osls G)L‘J o sl by copmilo (6 S0L

syl g o loe do g ,5lid 5l oolawl SUlss
e sl )0 ) ue

o5 w5 el 00l e o ST 5 Jgol
S pannS Jlozms slapta (b wols

Kl o L:_‘!)L>| 5 8lad > slacdgrnne cls

by g0

o9 S arelss g b Kiuals dacsloe

RENE S GpPLISYs U PR RECEIS VRPNV
28 slap )55l

oSGl b pan Jl8le 5 Judo g (y905] 138l 5 (5 Lo
SV I sleools

i 0 (6 5galS sl )l 38l 5 anngi g ()b
Sy Sz

0515 aeizme slajloe (Sl b i, SeollS (5 lere

Jbezws 6L‘°r\>1~'~.:-w P A8 ey

b $0975 g pgalS JLiSlo b Geoe olis]
oas;ls

"

S xSk

Sadigr glaailels )b 5 (5lwaiaisn

\Y

S 5 9ealS soaSis Covial (5 i gnelS

9 o (bls )l el colo 5 A1k
ol

'Y

0l ST i51s py coolo DIST ol conls ol
oals LS)L"" LSJ'.‘.f‘-\‘L.’. cools GJL*“JB*"-‘

g hawgie ol jo bools Jdow o usls n lles
SHx

VY

5 Silwdae OlBle 5 g b ping iBle 5 (cwsine
S92 b,

5 9l satd i sla b, 5 Jeol b (olis]
JBle s anwgs

VO

Sslpe slap il (s pl L) eadas ;98 (lpinu

0032355 9 Slse Spian b ales]

\#

Ol arwgi o5 l38le 5 s pincns Coal T golST ol
el sl SS9y )38l 5

ool glaailele sl

\Y

by b 5 Sl (s Fog> I e slacly,
by b oLl el

Sy s b (]

YA

Blaie ( Souzen 4 el b i, Slawle 4l
.Lu.u-)l?u

S dynlre 5 Sloslone o5 Sl b LS

'4

N AS058L]) slaps 0lo M 3315 S5k

@?o).i’;wﬁ‘ oWkl (ondle 6 S0l celedl i i

S 0 ol s g Jlems Jooo b les]

'y
W,
- ¥ (¥R 4
oz [y
SR s
i




"W/ PomolS pls g (wiigo (oS ONwaz 4ol g

uLL =Dl

BABAN.IR
oMT,Jl’W&L@M) -7

25 00 el gsiie 9 00,58 Ly SonnelS e g cwiige il S gel s 6l 392 g0 Jid slaai;
Sl oals S8 Jilogs g selaseinl Jelive SISy a4y bacs 3 ol 5l slasgad

Jusslsgs slacs b

el Jis glacas 3

(freelanncer) of;] o g5asli

SRl 5 o

J38le 5 oaimodags

ools J...L’;u ua..a:?u.c

d‘d-;l-.’.‘) L§L°6}l% LT RETINTY]

D e

38l 5 e yo e BT

P LINSEIRRES

b slaylil Slos

aSs g o0ld Gl pastie

Sledlbl 6,5l3 ) slie

Ceiole 6 xS0l g (Lohan Lhgh Laasiie

Eyhan g 3Ll

S| slopiuen 5 el

Sledbl (5,5L8 (slacsg s e

_’J" "y S -'-';.'), -
.f " ,": --'\':""h;xﬂ- \‘:
V) F v -
| £ 8 =,
71 AV
| gr-.-fiil [f‘J-;H
\ "=\ o/
\ = Y/
i sr T (TR
btk _...""‘
e




P

1V / Siamals ple g ouwkign (oSS O Mwazei 40b wll =hl=
BABAN.IR

Gr5 0590~

Slanl g iy 5 -

O 5 6 9950 5l Slasgerme ol oS ol )8 (9 loyg0 SseslS ple 5 s 5250 (50,90
a7l dagi 5 5 Cuz (SIS ) o Sl 09>l laaiie (025 5 (6,1 DAL e i 2o
a5 Col (500,81 oo 5 0,90l a9l co eal8 1y 0,38 o laais, cpl o Lol s 0 (5,58 slas e jo
il Lod sl axals 1) abogs o Gl 5 s 5 (oSS slaosgn 512 » )l g (b gz p3Y ol
Lls 1) 2ig o azlge 1L 093 caass ate) j0 a5 1) (Blawe J> gz GBI (g ol 0550 cnl o555l

oL,

)9 po 9 Sl ¥

Gdie) (olod ;o Ul (craadio wiojls Lo j52S o550l (FgealS loo )5 (4538059, (oS & azgi b
OB g0l iils 4y € Tl oo 5 gwaig? (oSS OMeazs ganl ol Sledlbl (5 ,5L3 5 ignelS b s yo
Bly Sl oz Jlaws Jo (sl 5908 nl 605 9 65k ol Ll L o5 s o | Bl ol 095
33l @i o diey (pl )0 ) 5905 1938055, (sljli g igds ool

! 3 W FgnalS ole g (cwdige gy (oSS Sdoan glolie (sl 05,55k wa (el (sasliy p
5 sole Sl b azgs 5 Jseals ple g (cwiige 50j9> )3 (655L8 lanis; b (SKaalon  ogdle a5 cunl 059,
rie Glacrezsil lawgs oaldil)| slocsz )l 5 Oz yrime SlrolRiils pw)d Gloasln b (olRos 525 Sxio
255 )3 ax azgi 0,90 (Mallm (ole

O saslg £g5 g Sl -Y

O 99 51 a8 Gl g pd 0y Y Jeiie 5 Sl Jlez Job 4 (Sloy90 J5elS le g (qwaige (6550 (5050
el 00 LSS (Ladgh g (obgel

oS 5 a8 33 Lasaly sliwl s Gllae |y (goly dw cawss uyo ez JBlos b gmisls o bygel (iSu ,0
il S 5l (SO L Lblie) 093 Limgh aime) el 4 gmiily a5 abl x4 wb ealds] gy
Py abg e il S el paass gy0 Jsoz 5l )0 slez Blas (F5lS ple 5 (cwiige 0l pwlil)lS
51 Lol ol (15 L il o ymgyd (2Bl bl 003,35 (6,55 + ) caolih 1) LSS5 M 90 oo
29l 331 galS ple 5 qwiige (oSS DMazs ugyo Jolo 1SS

S Olaebl S jekaie 4y Glolal ol oSt 80 male el jo b wg il gy (03,38 Gl ey gl
Fd ‘\)\‘SW‘ 098 9 (sole gy s g Pluwo bgl (gl 0595 5 Ul cozmiils (iaghy 9 (ole lac Ll
: il o5 g ol glo ity Juli (6 oo olSAls Lariets 4 Wigia g canl Jilooo




L " el

1YW/ yigmels ol g (owiigo (oS & Mai 4ol 9 wll = hles.l
BABAN.IR
oxhas 5l e gmidle Lol (6550 Als, padi g Oladss bl wlle ) gabge Ol Juld Limghy o090
Lo plygls Ciud jpa> 50 095 (gl Slidn I (deazd p)lez Jlops GbL U ST Wb el ol
S8l 6,550 s, slaaxly slaws oS oo pbead 6,580 dlu,y oy 50 Jlops o 50 gzidly ] 5l e oS
Lo o> dllu, 3l ljsls Can jeam 10 waSlills  LeST Oass aleS (o ol cogai g Lol sbwl g
RSP

090 & 99,9 kulgd g byl ¥

Pl ol g pmiige a1y 0l (ol )5 RS gal 10 s 5l g 5959 05T Bk 3l ey nl ligzmadls
jhaslgoe plhgmasls Wgh oo DLl (5)5kd 9 Dlidod psle D)l Lalps b Bilhae 5 L e laas; b
(e 1igh el e g (owdipe (65559 0,90 3)ly pj slaatd; wd )l (wlid )5 ehaie slail S galS
e 9 Sl (wiige @lio (g «Supd «LBL pole FonalS pole (B (swdier FomslS ple

el gy b a4 gl 903l j0 ALl cpl Sliel wgye (pglie

SFSD 030 (5393 (9031 (Siloial dlge —(¥) Jgux

0990 o 48 4c goxo

eSSl L5 ¢ shoaz slasisl G
b cwiige Jliml g kel s @losl, alusl,

Eyan Ghe Jale lapiann dadle 5 lagl 4 ki dapsy )5l

izl g (S8 )8 (i Sl -0
ails (gilee ool 050 00mel FgaalS ple 590l 4z (] Gy 5 G RSUSE S0 LDl 5 Glnl s
Lo p €55 5 G 2b 5 (03)195] (owgo (1 dozxo (Sl S5 aneisls (2B 4 g s Sles (2l o e
2 6y @B 3,805, 0,5 o)lil gl oo oilsS Ky ) sSID ol oL 4 az gl ISl o Glibels 0,50 Sl
GiloissY 3 a5 €uip)sSID g0ty 5 opdle ol aitlu walyd |y Lo (63550l slopis,s5)] solos ool cloly,
385 ool 4 S «ablially yondW ploie b (o03)ls> oo SUS 5 55 € (so3ly cou 4185 € e o3I L
Olgie b (yd sl 503,15 o glas jsliws § L W 4y azgi b ol 0sds (8 yme culil (6o U3l O]

Dgbor 0y by 50y g FeelS ole joy

i
P "

o 2
/ol '.5;..)\{6@.3 Nl OB 51 sy 0590 4 TgnelS Al o iy OMeass axdy U« olie ol g0 0
f o —0

\ Kﬂéﬁbj g_g'.;'lﬁ‘b SeolSiils drwgs g uwl b g 0l 5T comoy jg0 4 aldy (ol j0 Hlbgmiils (bigel o Jle

LT




1¥ / yigmols phs g (wihigo (oSS & Huaad 4ol wll =l
BABAN.IR
3 FomalS ple g (wiige b fa po (Juass gloasli (95T oy o 51cdl (35S oz jeb 4 olpl o
gl Dlawsge g baollisly Sl o conl adly aswgs )15 )L sbasls 5 5)5L3 59, slaasy, b cnlite Gl
ghie 5| 45 W)l SNl (659lid g SonalS dinej jo (Eoie g Jd (Jrar ladaly j9aS pul o o Jle
A o Gidig |y 650 U sl IS




uLL.:JIl;.E.J

BABAN.IR

)

ped Jad
o930 Glauw g (9 gls Jouo




17/ Fgmols ple g witigo oSS DNz 40l wll —hle—cl

BABAN.IR
P aass w0 — Hl38le B Aol S
Olelw olows | slusxs
B o ol T3)
Shos | sk | 2=l
fA | ¥ ass iy lapi oI | )
ALY b iy JlBle s gwaige |V
YA | Y Jley jlene | Y
YA | Y by Jidle s Jelos g g3l | ¥
A | Y Soze by s ilwdae | 0
A | Y 0dda s i | 7
ALY S)lBle S Sl el |V
A Y a8 iy slaosls oL A
fA | Y S 2bly et |
A Y ool Jdso \-

el el 305 el lgmtsls sl sz cal 5| oo ¥ JBlas 351




WY/ sigmols ple g qukign uoSi ONuazi doli wll bl
BABAN.IR
S (paasi ooy — ,l8le 5 gl S
Wlelw olows | slusxs
B o020 olge LS
shos | g5k | 2=l

ALY SFseelS Slapins LS L3 )

A Y osls 6)LJ Sl Y

A Y A8 s (6 S guralS (sloaSl Y

fA | v solsedIS Jolows | ¥

fA | ¥ J5dle s cwdige o lagSH | 0

FA | ¥ abyig oSs cond | F

YA | Y Sl aiadion Sl |V

A Y b sl hile A

A Y Sslae oy 6Nl q

A Y oduzw sloasiils Lo \-

fA | Y weleinl gloass | 1Y

FA | Y ity Jolss | Y

ALY Sopobde 6yl 5 Gl | Y

fA | Y ol s (oo g 5 iy | VF

A Y .l ikl VO

fA | Y oS ols 5| 18

fA | ¥ J5dle s i | Y

A | v ab iy Jole slapiocms | VA

A Y Shpreal glaaibln | V4

fA | ¥ eleaiz slagiuen | Y-

A Y odilojlwsgs ¢ Gudaiog> slapiww | V)

A Y PRSI 65800 5 sl i Yy

A Y Buos (550l Yy

FA Y Sle s oln! slassglonin | VY

YA | Y lojles g jleme | YO

FA | Y a2y g eiign | VF

A Y b ginls gwiigeo | TV




WA/ Sgmals ple g uwikign JuoSS ONwas 4ol wll —hle—cl

BABAN.IR
(aolol) g, (paass o pwys — )l 38lp 55 (il S
Wlelw olows | slusxs
B o020 olge L)
shos | g5k | 2=l

fA | Y b3l (soyssdl ks | YA
fA | Y e 4yl | YA
A Y 85 oot oSl ap ks | Y
fA | ¥ b g | Y
A Y 60,5 cmile 5 80L | YY
YA | Y Silwaintr slogy, | YT
A Y odls pogar m > g Codnl | VS
A Y Sle 5 el dxwgi | YO
A Y asl p ol ol g Judow | YF
fA | Y G380y g 9w ygige | TV
fA | Y =z okl | YA
FA Y U seeS ool pwagasl | TR
A | Y sl ¥
A | Y oS sretign | )
A Y VL5806 5 0 0hg colo Y
A Y Y 8le 5 0 ehg cols | YY

Losal, ol i b Ko glaaii, b b sl 5 51 )0 40 \Ai




18/ Famols ple g uiigo oSS OMwazni doli wll —hle—cl

BABAN.IR
P paasd ()0 — (Loman (igd )5
Wlelw olows | slusxs
SR 0% e @,
shos | sl | 2=l
A Y *oadle (6ol \
A Y ¥ s (6 S 0L Y
FA Y Sl 6 nFoly o | ¥
ALY O CRETC Rt
FA Y slezel LB yile (5 ,u50b N
A Y e (6 lwdige 4
ALY Sl 12 gilwae | Y
A Y Ol S0 I e slaly, A

ol (Sl (egian g Sl Obemails 6l VgV slacins,y wgys Jold Jguz cnl 5l ys ¥ Jla 35




Yo/ siguols ples g quiign uoSi ONazni doli wll =l

BABAN.IR
SIS paasi (b o — (Loan sigr Gl S
el Slaws | sluss
S o0 Olee @9,
shos | 5k | 2=l

fA | ¥ A iy Gros 5oL | )

£A g Golel oedle s Sob | Y

fA | ¥ elesizr sbptunw | Y
A | Y Josl G5 o jus | F

A | Y Oriole @ pSob ks |0

A Y oalo IS oo 4

A | Y ol sleaSd ol |
A | Y 6 sleabls 5 o jse, | A
A | Y ool slancyl,a | 9

FA Y o9y i Shslon |V
A | Y oeile 6 w50l sloailels cwiige | V)
fA | ¥ FeelS obw | Y
A | Y Gt PomalS olow | VY
fA | Y nyas Ghilon | NF
A | Y Sl 5lule | V0
A | Y b sl uilon | V7
FA Y A pioy b sloply Gojlop | VY
A | Y Sledbl axedisn SL3L | VA
A | Y s sl |0
£A v odiygS g LS wlidil ) Ve
A | Y JaS &y e s | Y
YA LY by srgb g bole | TV
A | Y Clasl pgle 5 gldasia | VY
A | Y Slholre 3Lt pole | YF
FA Y EFman Ghed )0 spyaely | YO
YA | Y e Y L
A | Y by b ol Jelsi | YY




Y\ / Sgmols pls g wiigo JuoSS OMmasnd doli g

uLL =l

BABAN.IR

(aoll) 5, L5 L1} lebu»).b— S Fa0 (R u*")f

Glelw slows | slusxs
S 000 Olere 9,
s | o o>y
A Y V Egean yugr W ohgdale | YA
A Y Y Eoean Gogd )0 0%y Elio Y4
Lol ol Jlai b Ko gloass ) b o ol 551 o g0 | Y-




VY / gmels ple g (owihigo oS SHwasxd 40l y wll = hl=s.
BABAN.IR
P a0 — 6 5 gl Lapsiww (5 loro il 5
Olelw olowy | slusxy
S o9 Olgee o,
Shos | sy | 2>l
A Y a8 iy FgmalS (6 less \
A Y ad iy oSy aeizee gl o b Y
A Y asly g9, B piaw A
A Y Jlezus slapinw o ¥t
A Y S pacnS Jlozws slpinnw b I\
A Y JEs! pds oo st )b 4
A Y G5k B sl Y
A Y a8 oy Ay i A
ALY Srduoseil s osesl |4
A Y ad iy Jole slapinnw )




VY [ Fgmols ple g (owitign oSS OWnazni 40l wll —hle—cl

BABAN.IR
S (paasi §a 30 — 6 5 gupolS St §)loro il S
Wlelw olows | sluss
B o2° olee 9

shos | sk | 2>Ts
A Y e sy Sz peize bo)lae )b \
YA ¥ oS gt sl (b slap 55! v
A Y abadl> sl g ,5lid Y
ALY b laptas )0 (ghan (hgo | ¥
A Y Jlezus JLSaw slrouislo (g lexs I
A Y S 5 gualS Ol 7
YA | ¥ St ooy golona |V
YA | Y 0315 (g3l S Glopinms | A
YA | Y @ 5l slezel 5 coal | 4
YA LY S)y0) gt |V
YA | ¥ S5l s [ V)
A Y ooslsS bl | VY
YA | ¥ A @send | OF
A Y Ad i 003l 0 5 V¥
A Y Silge slo VO
A Y SPlecen (o gy \#
A Y a8 i (6 T gualS slaasils \Y
A | Y SF5lS Slaptns 2L 2L5)1 | VA
A Y asl g g9, lbasis V4
A Y oddzsje8 slapinnw Y-
A Y .l ikl Y
A Y &, P¥lecen soranls b Yy
A Y V 5gealS glexs 00y cole | VY
A Y Y 5gealS gloso o ohgdole | VY

Lol oliwl a5 b K0 glaais, U b sl 5 51 ey g0 YO




YF [ Fomols ple g qwitigo oSS Swanns 4ol 59 wll = hle]
BABAN.IR
01 panads (s — Glawlro g ey o5 sl )5
Olelw olows | slusxs
St oS Qlee @9,
shos | g5k | 9=l
A Y aid i slagy oSl )
A Y = slapi Xl v
A | ¥ olai glagz, oS | ¥
fA | ¥ Sz ayki | F
fA Y Sl avaia | 0
A | ¥ ab iy Sl a i | 8
A | Y Silse slap oSV
ALY 03B 95 S 4l | A
fA | Y sl ool el | 4
A Y eslsS by |-

e ol Slslons g Wiy oS il lsmtils el Jgaz ol 5 oys § Jdla 33




YO / siomols ple g uckign uoSS Ot 4ol wll —hle—cl

BABAN.IR
SIS (panasd Gl o yd — Gluwlno g b 5ol (a5
Glelw olows | slusxs
L o® Ol LTS
shos | s,k | +>Ts

fA Y x> slaools slap oS \
fA Y b yion sl lisLuosls Y
fA Y Slwlxs lais Y
A Y SbwS 5 gsloay ¥
A Y A8 iy Sl awain O
fA Y ldl,3 ool 4y s 4
fA Y ol sloasils o Y
A Y e (6 lwdige A
A Y oald ole & ] oo% q
A v G5y 4yl | N
fA Y Sloaxl S5 e Jos | V)
fA Y Sl gailgu (sloein s | VY
fA Y Ol (g pSob ke | VY
fA Y ol slasls Julow | VF
A Y ldoli s ow)ly g canogs [ VO
YA ¥ Goze s s Gilw]ae | VP
fA Y SodS g aledbl oy las | VY
A Y V Olewloes g iy )68l 0 o cxla | VA
A Y Y Olawlre g iy )63l j0 059 el | VA

Localy ol Jai b S0 glaasis, b ool S5l w0 90| Yo




Y7 | Fomols ple g ukigo oSS DN 4ol wll =hl=
BABAN.IR

ol Hl (e s w35 — (635 gupolS (gLdasils S

Olelw olowy | slusxy
S o2° ol LLIES)
shos | s,k | +>Ts

A Y SreelS oSy o5 oLl Y

YA | Y a2b iy A5 Catal | Y

fA Y Sy 5aalS loaSlils Cu o i

A ¥ a8 59 Slaptus | O
FA | ¥ iz Sl ) | #

fA Y SFgolS loaSlils (o gy CobS |V

A | Y sl capnl | A

A Y Cdse (6 jlwdigs q

el ol (6 5 gumalS slaaSis ol 5 bgmmiils gl Vo) uyo Juld Jeaz ol 51 ey T J8las 32




VY [ Fomols ple g owitien oS OWaz 40l wll —hle—cl

BABAN.IR
S (paasd b pwyd — (5 5 gl sldasls il S
Glelw slowy | slusxs
S o® Olee 9,
shos | sy | 2>Ts

A Y g3 oty a s [ )
A | Y oSl g3lesslre 5 il lfle s | Y
fA | Y Yo oLl L oSt JSSgy ity | ¥
ALY oyt sl | F
A Y o3ld 35 1o glaaSils I
fA | Y St Sgol s )lene | F
YA 1Y Sy sleasel | Y
A Y Sl >3 (glaaSls A
A Y ikl )
A Y B Soligd slaasl y.
ALY SFgelS el sl Slilas g arwgs | V)
A Y 635 6K 5, VY
A Y SuaS g Sledlbl oy Lo \Y
A Y olai slaasl,s V¥
A Y oduzn sloasiis o VO
YA | Y Sob sloosy | VF
fA | Y B 5550k [ 1Y
Ay Bros ol xSk | VA
YA | ¥ s slaases |19
fA | Y osilsS slaaSin | Y-
A Y V (S gelS sloaSil jo ad iy col | Y
A Y Y 6 gealS gloasiils o adyin colo | VY

Losal, olewl [l b Ko gloaii, b b il 551 wyo 90| YY




YA [ 5omols ple g qwitign oS Owasss 4ol 5 wll = hle)
BABAN.IR
P gz Gy — opol Jbly GlS
olebo ola% | sfusy
B o ol TES)
shos | sy | 2>Ts
A Y F6o )5 ) K, )
fA | ¥ SeeealS Cotel | Y
fA | ¥ bty Sh Coial | Y
A Y odls gogazr > g ol ¥
A | ¥ S 58l Slopiopms el | 0
fA | ¥ SleMbl el gl 5,90 Glaghy, | F
fA Y el oSSy |V
A Y Sl el i g Cu o A

sl ol ol LT S lsmtils el ) Cusy oys Jels Jgoz ol 5 oy § JBlas S5




Y3/ sigmels ple g uckian JuoSS OHwastd 4ol wll —hle—cl

BABAN.IR
S (paasd gy — ool (AL, alS
Wlelw olowy | sfuss
S o2° ol 9,
shos | sy | 2>Ts

A v Wbyl 69,5 6,5, )
A Y Sy xS Ol il Y
A Y oo aaled ais Y
YA | Y DMl g5loplesy | ¥
A Y Sgbi auseid I
A Y &l Pl slaiel g Coal 4
A Y 8l slaailele ol \
A Y 8 i (6 gurolS glaasiils A
Ay byt lle s Jdow g sl 4
A Y 63,8 iile (g 50k \.
fA Y Sylel 5 mSol Sl | VY
YA 1Y sl (o, 4k | Y
YA Y ‘_s?m @ ,las VY
A Y SuaS g Sledbl oy Lo VY
A Y 8l sl VO
A Y JEl &y e slapinws )b \#
ALY Oedle 6550k 4o (pogat iy g Sukel | VY
A Y S38le s cpel drsgs A
A Y G VSPNEY 14
A Y Vool by o ohg ole | Y
A Y Y ool Gy o ohg cole | Y

Localy ol Jai b 50 glaanls ) U b ol S 5l oo g0 | YY




Vo | Fomals ple g uiigo oSS OHoasts 4ol wll =hl=
BABAN.IR

L$°|}" CS'AM lebu»).b— oold WJ.C Q“"‘)f

Olelw olows | slusxs
S 020 Olge @3

shos | g5k | 9=l
A Y odls ple ;o L SLSS § gl \
A | Y Ordle Sl | Y
fA Y ools gylel Judos | Y
A Y o3ld (63l guan \
A Y ol MS™ oslo O
Ay Silwtintr sy, | 7
A | ¥ Gt 6y Sol |V
A Y odls ple (5,5 Sl A

ol llesls e 015 Hbgetils (sl Jaaz cpl 5l oy F JBlas 35




YV [ Fgmols ple g owitign oSS Oz 40l wll —hle—cl

BABAN.IR
S (paasi sy —ools ple Gal,S
Wlelw olows | sluss
B 0® plee L)
kot | (55 | >l

fA Y by s Judoo )
A Y odls sogar > g ol Y
YA | Y b slagly Sbr | Y
ALY L S RN
fA | ¥ plsoliie atle 5,83t [ B
fA Y ools Jolss Julow slaaslolis 4
ALY rdyoelde giluasly Jool |V
fA Y 03lo M (sl pins (5 loso A
fA Y IRVE NPT YU WES: 3
A Y sy Sloools o | )
FA Y slls oz slaosls Jdss | V)
A Y S sosls Ll | VY
YA | Y bl egls s [
fA Y Ceodw gloosls Ll | NV
A Y Sl slrosls Jd=s VO
A Y S5 gewS slaools Jd=s | VF
FA Y YU olal yo LI | VY
YA | Y Strog Glopiams | A
fA Y oS g Sledlbl ag,las | 14
fA Y Sl S5 s Joe | Y-
FA Y Sbpeeal gladilele | Y
A Y > slaosls glagi oI VY
FA Y el bl | YY
A | ¥ G52y 5 g7mzr jgige | VY
A Y Vool ple poohg il | YO
fA Y Y oools ple joopg el | YF

Locaaly ol Jai b K0 glaasi, U o ol 51 ey g0 | YV




VY [ Fguols ple g owitign oSS OWazni 40l wll —hle—cl

BABAN.IR
ol oamazks Gl wyo — bl i iy il ,S
Wlelw oloxs | sluxy
e o0 olexe 9,
shos | g | 2=l
YA | Y et cagnl |
fA | ¥ bl oyl (bl sl JSSg, | Y
A | Y 03ld pogas > g ol | Y
€A v 0lx 59 (Sl ¥
P e Slbls ) [0
fA v w8l Ay Slapiaen | F
A Y oals Judo Y
€A v sl ot A

sl ol oLl il GialS lsmtils ) Cysy oys Jels Jgoz ol 5 s F JBlas 35




VY [ Samols ple g uitign (oSS N 40l wll =l

BABAN.IR
6 S (5l o = ool iyl Gl 5
Olelw olows | sluss
S o2° ol 9
hoe | s,k | w1y

A Y o sbdl o il \
fA v B e A
A Y A8 iy (5 5 guralS (sloaSls Y
A Y ad Olewle \f
A Y Losl o ol jl58le 5 el 5 (5 loo I
A Y ools (o bl Julow 4
A Y B iy AS ol \s
ALY Wi St )3 (fgias g | A
A Y S pacnS Jlozws sl b a
A Y ol MS™ slo \-
A Y eile (6,5 0k 1
A | v o sloass | VY
ALY Sy 2l g il | NY
YA | Y Sl 58l 5 el | VF
ALY et il 5 silesylBle 5 | N0
A Y Vbl copnl o as i cole | VP
FA Y Voeladl copnl pas oy cole | VY

Lol olewl [l b Ko glaaiis, b b sl S 51 w0 40 YA




uLL.:JIl;.E.J

BABAN.IR

\

Pow Jd
IIC ERT

7

\




PO / sismolS ple 5 owigo hnSS &M 4ol wll =hl=

BABAN.IR
099° a8
£y Axdlo i Ghal,s
e A8 i sl o
O A iy l58le ) cwaige
12 H3le 5 s lere
A 4 s l58le o g g0
B e Sy3e hisw,d g il o
O odlas s slepiunaw
OF S8l 5 sl pinns Cosal
OF a8 s slrosls oL
OV 52528 sl
N oals ol
N e S P 9slS Gt S5 L5
2 osls g, lel Judms
2 1 A8 s (6 5 gunalS slaaSis
2P ol M sl
2 S8l swaige 4o oSl
Y A8 iy ALl il
2 TP SleMbl sieliga o5k
Y b slaoly sle
YO Silae slapis ;X!
VY RV P S\ OB W
5 sl glaass
A e Sl JelSS
P S oobe 51580 5 st
Ay lasli s sw)ly g arogs

A @l sl




V5 | yismolS ple 5 owiigo oSS &M 4ol wll =hl=
BABAN.IR

N s, g_s.vl.o)Lm LS)LQ.%A
TR ad i Hl38le 5w
T o g jls guaigee

V) liss g
VY e 6,5 pile (5 S0k
T T Glwaingn sla g,
NN odls cogar vy g Cudl
M A e S38le s el drnsgs
VY e lasl s gl ol 5 Jodos
T T GSg 5 gim> ygige
1 = bl
VYO e S geS slaal s cwasgel
T 1 GSawl,8
VY e L5 genS guiedien

Y Oele (6 550k
1 2 1 Beof (5 S0l
VYO Solel S0l Sl
L 5 2 Gaos Sagd (5 S0l
L slazel LB pile 6,50k
Y Case (6 jlwaigs
T 1 &l 1,8 o slwaige
VY OIo,50e S e sl
L 1 A8 iy Bueos S0k
1 ol iile (6 S0l
1 £ sholedi> sl

VA Jlezsl 315 sla o
VR oeile 6 S0l oy ke

NN oalo M s
odzmy sbeasd flos

$L sloaibelu g o s,
P ol slaasls
" o5, sl L 3o

\ K;l%_:;‘f()‘ Y rj .............................. Oeole 650k slaaibels cwaige

A /
N L'
RS LT
i S




PV / omolS ple § wikigo oSS &Mz doli wll =hl=

BABAN.IR

......................................... k_;v.mb ‘SLQQL:) L}“’)b)"

..................................... w}w., Gx.MJa ‘_gLﬂbuL’) u,o)‘o).a
......................................... SleMbl sieiiga o5k

.............................................. HLas sle
......................................... OM;SJL_Q.? stL\M:)L)
........................................... Has @ e baws

.......................................... ul.;) 6)'.’9['; 9 @bul&o
......................................... s._)La.C‘ [::51.: » 6‘4.45\.0.4

......................................... Sloslos s5Ls agle

............................................. el S,

......................................... A8 iy FgmalS (6 lono
................................. ad s o515 aeizee sl loe b
.......................................... asly 59, Glepinnw
........................................ Jlezus sl o
.................................. G raseS Jlous sbpiwgw b
................................... J&GI 58 Jeos slapiwaw 1k
....................................... G, a5k BB slapian
........................................ A8 ey Al (S et
........................................... Srdige;l g gl
........................................ ad iy Jole slopionn
................................ ey iz s reizee oo b
............................... oS5 aeiome sl b sl )5S
............................................ aladl> sla s ,qls
................................... by Slapinw ;0 Soian g
.................................. Jlezus JLSew slronisls (s lese
............................................ S F 9SOl

N Tt aS slroudsls (g lese

o3ld (g 5lwe 3 Sl
&ollecs slaiel 5 ol




PA/ Sguals oo g cwihigo TuoSi &Hazd 4ol wll =hl=

BABAN.IR
YYO 28l st
1 1 /2P oslsS bl
1 1 Y bl ca )
Y Y A8 e 003310 1 5
1 Sslge Loslo
1 107 BCINIE SRR SO SRR
L1 15 2 B pie (6 5 gurolS (GloaSls
Yy A e S P50l spincn 5 SLj)]
1 15 sl g9, laslis
YOy 0dlzs 595 (slapmas
1 1 5 &l bl
1 1 &l Pleses gleosaals ~l,b
YEA Slamilixa g Wi 5531 gl
1 15 A8 s slopis oS!
YO s sl ;oS!
YOV e olas sl ;X!
YO e RV TN
YOO o e Slhwlre anvain
T 2 a8 oo Slawlxo 4y ,las
YOV Silae slapi ;X!
YO e 0dlas 398 (Slapian 4,k
17 2 T Ls5b (ol 4y las
L1 2 1P so9leS bl
YEO > sools sl ;o]
1 2 ad pin o, LS Loools
YA bl 3laie
Y SbS 5 golwaige

RVE R EELOR NES:

Szl 515 gl Jue
Sl gailen sl ;6N
Cile (6 S0k a ki
oz slaasls o




A/ amolS ple § wikigo w0 ez 4ol g wll =hl=

BABAN.IR
YAY e lasli s sw)ly g arogs
YAAN Sy3e sbismw,d 9 il o
Y e SoaS ¢ Sledlbsl 4yl
e S ol Gloaseels !5
YAY B iy (6 S gunalS gloasl
YA SrelS slaasis oI5 ol
10 2 A8 s ALl Sl
YAA Sy 5aalS (slaSlls g e
X e oudzs 598 (slapim
Y Y 2 bl
Yo X S 5 gualS (glaSll [0 gy CollS
L sl oo ]
Y A Cdze (6 lwdige
X Lsib (ol 4y las
L T S sl g (slws,l38le 5
YAy Yo o)L asis ASSq, aniy
L1001 o)l loaSl
N o3ld 35 0 slaaSis
Y A A Slgol (g,leso
Yy G,9 asl
L1 1 Golwo ud laasils
Y e & bl
YV e By Maigr olaaSil
Yy S 9olS sloasils (gl Ollos g dxwgs

YA 6o p)5 5,50,




Fo / sigmolS ple g uiian oS & Mward 4ol 9 wll =hl=

BABAN.IR
102522 A8 iy ASLD il
05 Y odls cogar vy g Cudl
YOV S,l38le 5 sl Sl
YOy SleMbl el sl )50 b,
YOO ol sl ST g
YOF SleMbl Cosol  cwdige 9 o i
XY e ad s (690,85 (6,50,
YOA e Sy S O low ol
LI 2 Jlzus vales cans
102 TP SleMb! (6 5lwyles
12 3985 sl
102 1 &oldlecs slazel 5 ol
18 2 2 8Ly st ol
162 2P A8 s (6 5 gunalS glaaSil
RIF 4 s I38le 5 o g g0
0 T 60,8 dle (6500
VY Solel 6 pSob Sl
10/ 5 L s5b (ol 4y las
L1 2 S Sz 4 ylas
YV A e SuaS g Sledlbsl ay las
20 S 28l st
YA JE) 5y Jess slopinn ik
YAY Oeiile 650l o sogar > g ol
YAy e S38le 5 el drnsgs
YA e G ey s las
YAY odls ple gl S
YA ool ple o LSS 5 Jguol
0 TP il (6 S0l
YAy ools bl Julow

L T o3ld (g 5lw a0




FY / sigmols phe g wiskigo HuoSi Moz 4ol wll =hl=

BABAN.IR

.......................................... Gaos (Sogd (5 S0l
........................................ & wbie uile 550k
....................................... ools loles Julow slaailols

....................................... ).n.\.’u.qL.u LS}LMJ‘LOL;J.E Jj..a‘
....................................... 0310 M (sl pivns (5 ylono

............................................ QS"“)L") Lgslsu").‘!

........................................... Slo sosls Lo

........................................ )L{BQ—AMS LSLQOO‘O J.».L?u
............................................. YU slel o Ll

........................................... Lo sboailelus

............................................... @l b,

............................................... slesl i ]
.................................... slesl o ol bl )l sle JSSg
....................................... odls sogar > g Codal
.......................................... 0ulzs 598 (slapima
............................................. o 2 bl
........................................ EVE RIS TR PO
................................................ oals Judo
............................................... &l bl
........................................... o sbadl ol

.......................................... S8l (6l s




FY / siomols ple g wiikigo w03 Muazxi 40l wll =hl=

BABAN.IR
| 17 2 iy lapiuaw ;0 Eoan g
| 18 2 <2 S pacnS Jlosus slapivaw b
L 122 P ol M sl
R 18 <2 WLQ LS)"S‘)L’
R /2 S loasll
12 15 Syge G’L’G""")o 9 Lg)‘L»JM
SV BN Y LN By St P - E oW

12 dS.H.J G)Lgé‘)bu 9 LS)'L“-‘LS)‘P‘Pf




uLL =Dl

BABAN.IR

I38le e wlyS




FF / yiamolS ple 5 ouiigo unSS &Huazi 4ol wll =hl=

BABAN.IR
Ayl Sy ol | oy A (w0 (yleie
a>lg g wyo £ Advanced Algorithms f eSSl 4 g yo (ylgne

o s Hal — | HWo e
O hes W ol paass — | lind gy
O Joc-g b O g,Lis! saass v 105y olas

0 &k FA sl Slua

LRV

Lol 550 50 (oSS Moz alafie )0 (gomy (ka5 (weyd X85 (sl AT el Kl ;5]

(o s s
uf*'\"-"‘-‘-' le.&:co) °

Ly 9 Job5 gyl ) (g5luse )o@
A iy HL loaSl o

b> sryaely @
a8 iy sla,teluosls @

B Slapm sl L ol
by slapn, s

Sllbw awais 5 slacsis @
Silye slapm,sSl L Ll
Sl jaizr slapy 555!

(&olain) (i1 Sh9 5

(005 0,0 V) 6, ha0 (i YL &ty i @

(0305 223 YB) p 5 0kL g loped 22)3 V) p 5 0lee slaggosl iyge;l @
(0500 Qo )3 Vo) &SIyl g ddls> ays (gl dllie S g 059, @

SOl (oole 2ol

[1] T. Cormen, C. Leiserson, R. Rivest, and C. Stein. Introduction to Algorithms. 4th Edition, MIT Press, 2022.
[2] J. Kleinberg and E. Tardos. 4lgorithm Design. Addison-Wesley, 2005.
,B}f:f)'\&’-l\ﬁ” mson and D. Shmoys. The Design of Approximation Algorithms. Cambridge University Press, 2011.

Kl ——
"l ™

T:‘I.Eéi-gh\on. Introduction to Parallel Algorithms and Architectures: Arrays, Trees, Hypercubes. Morgan

au ann, 1992.
')’ff J

= Vi




PO/ sigmals ple g ouiign oS ©Hazs dol 9 wll =hl=

BABAN.IR
A iy 138l p (owiigen | i)l A o8 plgie
a>lg g wyo £ Advanced Software Engineering PN L 3] PYRRWET RN PO

o 5 L ashy — | B o09s®
O los W ol s = | lieh gy
U oe-g i [ )bss! panass Y g Sloss

L &5k FA el olass

LRV

slasigaie Jold a5 sl Jl58le 5 dmwgs jo oolainl 050 alize slapslol)ly b )b gisls G,L..J ooy el gl Bas
Sgdise e drwgl (Soazy Cupde 4 ilie 50 Koy, (rizeed g I8l Arwgi calie
b lad
HPlp s drwg sla Souzmy @
Rl dnng lagigate JolSS
B g JlRle s (ot dF Az 0,505, J)5e D l58le 5 anng) Jli8le 5 (Suay o e gbes S,
(Jele (e 38l 5 qmsaiges
Joe (sl 38le 5 axags
Jle s Jpaze b cwsige @

Rl drwgs Sl slahs,
DevOps) Cldos g drwg )8 @

)‘P‘Pﬁ drwgl jO (6,40 9 (S )godowd LSL“’J‘B)
9y e Hl8le 5 i

(Golein) (i3l (Sh9)

0 y03 Ao )0 O* 13l g 09 p « Dl ped Juld S slacJled @
0 yod o, B¢ :L‘”Q}"}—‘ °

GOl (ode 2slo

[1] D. Farley. Modern Software Engineering: Doing What Works to Build Better Software Faster. Pearson
Education, 2021.

[2] V. Gruhn and R. Striemer. The Essence of Software Engineering. Springer Cham, 2020.
.=-'{3-1-;_C}}cBOQCh, R. A. Maksimchuk, M. W. Engle, B. j. Young, J. Connallen, and k. A. Houston. Object-oriented

/% g}ys@\aﬁd design with applications. 3rd Edition, Addison-Wesley Professional, 2008.
F B\ =, )
I K.}Pohl, G‘, Bockle, and F. J. van der Linden. Software Product Line Engineering: Foundations, Principles

LAY E&;Técﬁniques. Springer Berlin Heidelberg, 2005.

\ TN e

tIﬁ']_M ﬁ&e‘li and M. Jones. Search-Based Software Engineering. Knowledge Software, Ltd. 2020.

o




F5 / sigmals ol g uiign oS ©Hazi aol 9 wll =hl=

BABAN.IR
NPle s Gilome | iy ar (0 plgie
a>lg g wyo £ Software Architecture HPWOU L] VW N PO

ERer Ul — | HEo 0090
0 loe W ol Jl oo — | slied ouep
O Ghos-g s O g)bss! paass v 20y Sluss

0 &l FA OV IR

LRV

S ;8 Codige b oS witen placdls, slue » bts) cnl Dsdee )lone 2Ll g siluaiins ()b
Ansl ead b T Sy nio

o Juasd oo
NPle s Golare iy yas @
NPle s g slene die @
oS Gl Shg oy @
Slore Gl S @
s S)lene g S ylone slagSll @
& lone SlB SIS o
SRy n e hb e
SRl glene giluaiins
Siloro hogi slapl; @
JRle s silese b)) @
JBle 5 rlese s3lasl g cBlaeSS @
Rl Jyame b g lose

(okatin) (i)l b9y

0y duo )0 F ot Lo Jsbo y0 (oM slacIlad @
005 Qs £t Lo LU g3l @




FY / siamolS ple 5 i nSS )i 4ol wll =hl=
BABAN.IR

[1] L. Bass, P. Clements, and R. Kazman. Software Architecture in Practice. 4th Edition, Addison-Wesley
Professional, 2021.

[2] M. Richards and N. Ford. Fundamentals of Sofiware Architecture: An Engineering Approach. O’Reilly
Media, 2020.

[3] P. Pelliccione, R. Kazman, 1. Weber, and A. Liu. Software Architecture: Research Roadmaps from the
Community. Springer Nature, 2023.

[4] M. Robert and C. Clean. architecture: a crafisman ‘s guide to software structure and design. Prentice Hall,
2018.




FA/ siomolS ple 5 ouigo unSS ©Huazi 4ol wll =hl=

BABAN.IR
a8 iy 513900 5 Judxi 9 39031 |ty 4 0 lgie
a>lg g wyo £ Advanced Software Testing and Analysis | oSSl 41 (w0 ylgie

T Oab — | HWo e
O (os W ol paass — | lind gy
U soe- o U 5,8 paaxs Y 10> g oluwy

0 sl FA aelo olass

LRV

b5l 0975 5 alesl g5 adg 55 5llali8le 5 ) IS095 (5031 10 g slagds, b phgzdils QLT wyd (nl Baa
el o ss; 2 SIS 6900 cnl 2 ogdle el gl Jloxi 9 05 tuigy (slo sl Gasbo S l58le 5 (el (st 3l
Spdyee Ojgo lPle S (S G Sy oy p e 4 lBle 5 sl
o Juasd oo

J3¥le s 0303l 5l 5095 (glasais @

OL) Hgs (Bl (31,5 (5995 sLad 81 e ilgy slajlne @

(mutation analysis) ‘ygwlige Julxi @

(test oracle) (yge;l (55 i @

ekl (Bolal 5e5l 5 ol (y5e5] @

PRz e (905 @

e 5t sien 5031 o

bgy g Ll (noles 121 @

(abstract interpretation) _elyil s » glasaas o

(slicing) guis o g ol b, Jd=i

L) Jelows sloo )5 2 5590 @

(ki) (2l b9y

oped 22,3 Ve ip 5 lee (39051 @
oyos doy3 Vo o5 Ll (yge5l @
0 yod M)of' :039)%9@&{ °




P/ giamolS ple g i oSS &)z 4ol wll =hl=
BABAN.IR

SOl (oole 2ol

[1] J. J. Offutt and P. Ammann. Introduction to Software Testing. Cambridge University Press, 2016.

[2] P. C. Jorgensen and B. DeVries. Software Testing: A Crafisman'’s Approach. 5th Edition, CRC Press, 2021.

[3] R. Bierig, S. Brown, E. Galvan, and J. Timoney. Essentials of Software Testing. Cambridge University
Press, 2021.

[4] X.Rival and K. Yi. Introduction to Static Analysis: An Abstract Interpretation Perspective. MIT Press, 2020.




B¢ / amolS ple g cunrige w0 &Muad dol o wll =hl=

BABAN.IR
Soe 2Ly 9 Glwdae | 1oy )0 plgie
a>lg g wyo g9 Formal Modeling and Verification f eSSl 4 g yo (ylgne

s,k Dab — | HWo e
O (os A ool Pl o — | bien 90
O Joc-g b O g,Lis! saass v 105y olas

U ol FA el oloss

LRV

Chrogi ol (83STy 5 dig e Glapians Jao cw)ly 5 5y hrosi glasbs, b phziils QLST Geys cnl Bos
o)ly Bgdos o )l Slaptacas 4 095 d1gh 4y a5 098 o0 plol Vb ghaw (53lu e lagl; b by
g o plnil sadaislity Gloy slaghie p (e Jo
o Juasd oo

lyd 2 Glenia @

dal p 31,5 5 35 slapimw ®

DS e 5050 sloased Doy Vb o (g5l Joe @

b sleaols e

Slail o

e slrcaols o

b Sloy Glate @

dwlone &0 shio @

Syed 5 Sloj slao)Sag> @

SYliz! Jaw o)l @

Joe s 5ok @

(Lo Sbewl arseis 4 Ly s, w2 5 65, o0 @

(oo Sbewl (aeseis Lo )23 Sy i 5 a5 @

(o) (it 35l 9,
o)o.i RW-RN | JLM:M Jjja 59 ng)ls LgL:bqu;d °

SUCTVRS SO IR KOG




Y / JiamolS ple § wkigo oSS &M 4ol wll =hl=
BABAN.IR

[1] C. Baier and J. P. Katoen. Principles of Model Checking. MIT Press, 2008.

[2] S. Kundu, S. Lerner, and R. Gupta. High-Level Verification: Methods and Tools for Verification of
System-Level Designs. Springer-Verlag, 2014.

[3] M. Ben-Ari. Principles of the Spin Model Checker. Springer-Verlag, 2008.

[4] M. Huisman and A. Wijs. Concise Guide to Software Verification: From Model Checking to Annotation
Checking. Springer International, 2023.

[5] E.M. Clarke, O. Grumberg, D. Kroening, D. Peled, and H. Veith. Model Checking. MIT Press, 2018.
[6] C. Baier and J. P. Katoen. Principles of Model Checking. MIT Press, 2008.




Y / sismolS ple § ki oSS &) 4ol wll =hl=

BABAN.IR
OB joF (L | oy A ()0 leie
a>lg g wyo £ Distributed Systems HPWOU L] VW N PO

7 (s Uat = | D ey
O loe A ool Pl o — | 5ipe ogs0
O Joc-g b O g,Lis! saass v 10y Slos

U &k FA el oloss

LRV

Jlao J> 5 (G ps ko 5 3lo e slagts; aba @ Glulxe slalaome b ghgztils SLsl )0 cpl San
0575 (pizpa § 0 Dm 555 S b b o (SlaJSS g 5 g Lo oSl e bt calizme Lalyl )0 ladaes cnl glsil )0
Lol 00558 oI5l angs o (b
o Juasd oo

o0D8 35 St )d 4l peolic 5 i)l @

o y9kaie (ol g0 5lais ple oalim 58 ldpis

0059 Gt )0 Gl )l 5 lagi )5Sl (g3lwJoe sla by, o

SlwplRer o JSSgy 5 Loy @

odlzs o Jsla 5 5,156L sla JSSg @

SSpanls 5 aar bfSSyy @

glozl g Sbl gla S5y, @

ool b agzlse 5 5> glsil @

ol 5 ol Slla>do @

oadaje sl Ble s Jelod g (b

O o5 )0 0adm e slo,lidle 5 angs Cllaxde

(ki) (2l b9y
o yas 2oy ol s 53 oS (glacillad o

0,05 doys Fro Lo 3LL ae;l @

o)o.S RV Y. :o')"j).% o




AY / sismolS ple 5 i a3 &M 4ol wll =hl=
BABAN.IR

[1] A. D. Kshemkalyani and M. Singhal. Distributed Computing: Principles, Algorithms, and Systems.
Cambridge University Press, 2011.

[2] S. Ghosh. Distributed Systems: An Algorithmic Approach. 2nd Edition, CRC Press, 2015.
[3] M. van Steen and A. S. Tanenbaum. Distributed Systems. distributed-systems.net, 2023.

[4] A.S. Tanenbaum and M. van Steen. Distributed systems: principles and paradigms. 2nd Edition, CreateS-
pace Independent Publishing Platform. 2016




OF / jigmls ple g uiign o3 & Hazs dol 9 wll =hl=

BABAN.IR
Gl 8le 5 L Casol | i ow)ld A ()0 lgie
a>lg g wyo g9 Software Systems Security f eSSl 4 g yo (ylgne
o s Hal — | HWo e
O hes W ol paass — | lind gy
U hos—yl 0 5,8 panss Y g Sloss
0 &k FA sl Slua

LRV
LT el 0,5 slaaaliyy 5 (5503800 55 (glapims (s5luooly 5 (b 50 (ol lagiller L1 (bgztils (w0 onl
A Slesose jllas pdycanl 5l lazloe 000 (K2 5 ol 33l 5 slas iy glsil coial oonl Lol o
Bz 5 Coal 5280 L diady) Ojg 4 e 45K Wjsal e (lszmdils (izien Wigd go zikae o (0l 0 45
Sl sl laguinils Jdouw Glbgamisls canl oY IS ol gl 0,8 ailie beales U l58le 5 dxwyy Sl
b Olgmls izpen 035 S18 ) (el 9a5T 5 (Sl 55 5 el (omasialin el Sl blre Sy e gl
gl g0 LT l3dle 3 oyl anesgi (sl 35750 sla I3
o Juasd oo

loalex 5 (5 pdycaml (il Gla Shy l8le 5 jo (el Jilue a0nio @

el (glas il o

Ble s el g adss e jo Comal cl bl Ll 5 was g3l gl dnngs Sl a5 > @

Sl o9e3] Slem b s pdycanl b3l sl (yae3l @

S Gy Gl Ggesl deis geil (s 5 903l Sledy, @

Ok 2 (e Sl @

Gy i gladal p o Cuisl @

J.nl.\yo stﬁ)ls LSLQd.cb)J L) w‘ [}

(okaiin) (i3l Shg 5
005 Qo yd Yo 059y 5 Loy yai @
0yad X2y B SLL g e 5L 6L‘°Q9'°)'—‘ ®
0y03 doy3 Vo i plagy oy @




00 / Siguels ol g uintign oS3 &Huazs dol o wll =hl=
BABAN.IR

[1] A. K. Talukder, and M. Chaitanya. Architecting Secure Software Systems. CRC Press, 2009.

[2] G. McGraw, Software Security: Building Security In, Addison-Wesley, 2006.

[3] M. Dowd, J. McDonald, and J. Schuh. The Art of Software Security Assessment: Identifying and Preventing
Software Vulnerabilities. Addison-Wesley, 2006.

[4] A. Shostack. Threat Modeling: Designing for Security. Wiley, 2014.

[5] M. Howard, D. LeBlanc, J. Viega. 24 Deadly Signs of Software Security: Programming Flaws and How to
Fix Them. McGraw-Hill, 2009.




OF / siguels ol g uintign oS3 ©Haz dol o wll =hl=

BABAN.IR
ad iy ool oG |t BB )0 ylgie
a>lg g o £ Advanced Databases f eSSl 4 g yo (ylgne

TP Oal — | HWo e
O (os W ol paass — | lind gy
U soe- o U 5,8 paaxs Y 10> g oluwy

0 sl FA aelo olass

LRV

L obgmiils uimmen ol 00ls oL (slapina g ools oL b b inn eualio b olid] wjo cpl Bos
LIPS ez 5 Al Slegoge dlaz Sl bptw (b by slaiagh o 3l Gl le slocs i
M‘y LT solo oLi,Ls L Ja.,\.a).o Lglsbpo-hu).:) LS)L‘”MQ-’ 9 ‘_g)‘..\.e‘i: walo oLi:L: Co pde LngW 0 0l oolazuw!

b Lad
ools ol jo bgzg gy uilo, @

oals solL jo gz gy (siludigs ®
03l Lg[!bo[iil.g: e L!bws‘f w)‘*’-" b

ools soll yo s pdy Lgl}»‘

ools (slaolol ;o (suigpen J S
oolo LgLa:oLig'Lg. o (d)j&’,)) oy SO pde @

03l oli»l.» LngW LngLg)LM‘

5)‘5.@ LSLQo.)‘é olf;l; [ ]

ol jo5 slrosls oSG @

ools ol el ol sloo 5o, L G;LMT

(o 0,5 drngs ogiludslos sloybg,) ad iy ol @

(&) (i35l 9,
005 2oy F o Lo Jsb yo DS slaco s @

SUCTVRS SO WP KOG B

SOl (oode alio

ﬁ] A S'l%herschatz H. F. Korth, and S. Sudarshan. Database system concepts. 7th Edition, McGraw-Hill
N _«Educat\bo 2020.




OY / 5igmolS ple g uintign oSS &M doli g9 wll =hl=

BABAN.IR
2Ll L | o) & (3 (leie
>y g i £ Cyber-Physical Systems HPWOU L] VW N PO

o s Hal — | HWo e
O (os W ol paass — | lind gy
O es-opls 0 g,lis] saass v 20y Sluss

0 &k FA sl Slua

LRV

L bl Ban b oyo cnl dagl o )l8 ad 55158 5 oadimyser cumle b (S58Ll) slaailols (938050, ool 4y ks
e gainjls oy sla g, o (pl Glblbre sl oals b SG 8L sleailels oo 9 o >l b (g5le Jae
5 2,5 wialss 13 1, balola ol ol 5 Joo 1 i (>lb (b 5 sl cslagsis (sl DLk,
ary y UL (Sl laailele Slaal i o 1) ganpbey slapt, sl 5 (oS 5 Gladoe (il (559700 (i
Gz 4z g5 )90 3Ble 5wl j3 Ll 5 (Sl il pladia el Sla by eizren 0,5 wnlsS S0 (5,158
a9 oad &l pdlan J§gees S04 B 60,5 als S o bayll g o lasbinl & sl esleiwl 0,5 o )3

Sges dalg> SaS Loyl 60,18

o Juasd oo
S 58b], Glaailels o aly meplan g iy )les @
sbols Slowbre sl idu silooe o
albols (S5 slogion silooe o
Moles gladse s oy arogs @
55 Sledse sl Jan oS 5 @
5 9 (099 0855 (ol o Sloy) lasaiajls (Lo @
D30 e e o e 9 )0 o ganple) slapi sl @
(9,995 k) Lo (50,215 gaials )0 anwgi slasiglgae g (cioal slas laslis] (5 (Sy2e @
axags slo,l38le 5 C)S*")T 9> slolpl S By Siae @
(8510l 5 cplimabol bl o b pan (655l o) (63,5,5 e slajlne (S (silaing @

(Golein) (L3l (Sh9y
oJ.oJ M)O Y. (‘ULQ.O 45‘)‘ 9 )3).0) ‘5.«-«4)15 LSLQhﬁJL*S L4

o),oJ RSN 7o :Qj,o)’—‘ °

o),o.i RV ) Y. 1035).3: o




DA/ Sigmals ple g uiign oS ©Hazs dol 9 wll =hl=
BABAN.IR

[1] R. Alur. Principles of Cyber-Physical Systems. MIT Press, 2023.
[2] S. Mitra. Verifying Cyber-Physical Systems: A Path to Safe Autonomy. MIT Press, 2021.

[3] E. A. Lee and S. A. Seshia. Introduction to Embedded Systems: A Cyber-Physical Systems Approach. 2nd
Edition, MIT Press, 2017.

[4] H. Kopetz. Real-Time Systems: Design Principles for Distributed Embedded Applications. 2nd Edition,
Springer, 2011.




08/ Jigmals ple g uintign o3 ©Ha dol 9 wll =hl=

BABAN.IR
0318 Joloi | 1oyl 4 ()0 (ylge
a>lg g wyo £ Data Analytics Sl g y0 yleee
ERer Ul — | o 09
D slos W ol s — | 5Lied e
O sl O g,bs! anass v 2>l Slos
0 &k FA OV IR

LRV
o PSS pp A8 o 0l o SO e Bl ol s e la o8l ol 18 Le yu ws j0 aST leols e g, o
Slogoual 5 puiils allod 095 Lasrs 4y Cond (65 S )0 4T WS o0 SaS Lo b o gbvesls a cnl (pl o s )3
aS el ol gy ol Bos Dl oo TSt G954 §9,y Ca ) Sgpl Qaﬁlaﬁdfcﬁwl Ol e auags Nr‘i Syl
ailgd oo bgmmidls oy cpl HLL jo e oy 095 Lase 4y Gl (6 e g0l Qilgl B oS SeS b gaeils 4
SLasl g sl g eols o gl 1) Sblgs ol g aig Ll ools Jldos slacSiusS g ools o sl il o Sasas L
Pl o) 055 puiilo 6,50k 5 ool S Lo aillgl a5 WS oSS lbgmmisle 4y o cpl LaisS el gl

Slp 1y eols Judow g opiile (5 ,u50b was sl )l sl b auS e solel 1) lagoeisls )0 cpl 05,5 15 4 bl
DS 965 i 00ls sa 4 ax ) aslen g S solatul esls (sla gl bl

1o fad yun
ools Ll al 3 e
0ld (69, M dppl (0,5 oy @
S9¢ls JUUl g (55l j900 @
ool bl o
Orile 550l @
Gros S50l @
ool o b il 500 @

ool ‘5.\99@9- f°")'>3w"° | ®

(ko) (il Shg 5

oyes o3 Ve toggn g lagy pel @
oyei 2oy B bl 5 p ke slagygesl @
oyad do )3 Ve s oS cJled @




$o ] sigmols ple g uikigo HwoSi Moz 4ol wll =hl=
BABAN.IR

[1] S. Berinato. Good Charts. The HBR Guide to Making Smarter, More Persuasive Data Visualizations.

Harvard Business Review Press, 2016.
[2] C.N. Knaflic. Storytelling with Data. John Wiley & Sons, 2015.

[3] R. Rafael and A. Irizarry. Introduction to Data Science, Data Analysis and Prediction Algorithms. CRC
Press, 2019.




1/ sigmals ol g ki oSS &Has doli g wll =hl=

BABAN.IR
S5 golS S (1 (U | B A o lene
. Performance Evaluation of Computer _. .
a>lg g wyd £ Sust eSSl 4 oy Gleie
ystems
PR 0wl — | o ey
0 Sles O ol oumasis — | Hlded (w90
O ‘;Lo.c—‘_g)lé.i v ‘5)l.f,.’;.$| ‘saaM Y ;»|9 Sloss
D ‘s.’.)l.ero fA :G:I-CLM’ Q‘u\&;
LRV

Slp oyl Glee 4 gileans 5 dio a,la (Bl slaosl (st Glal peplio 5 soliiwl Ly ol Bos
Ol b gmiils o 598 sla,lnl b olinl cpils .oib co Sl g (55 9umelS (slapinw oS anlllas 5 (55w Jo
i plol a0l 5 (6 FgeslS Slapiues Jelow 5 (b))l 4o 50 U laiaghy wad oo
b fad pw

el g Jlail a5 5 Gl (55950 w5505l sloig; 5 (2L (b)) 5 ptas Jolod Coonl @

Sgiyz eidany (355 )l Jold basglunsl Z 5 (LY alox jllafias 2 5550 @

Sy olael gl ¢ Bolas sl yusin dllis ol Sen § Solai sl s dlis (o> slaygld @

Renewal ayox gloos] 3 4 Sl glaasl,s @

Muybb@wijuTémejwm)b °

M/M/m/m G L slapinamw yubas ] slodisS g M/M/1 Cho gl ®

Phase type «Coxian «Y,| ;9w o Jos ®

vacation &Mass g priority poss b gslecas ¢ M/G/1 o gl @

BCMP g 5S> oo ats g 50 o palols Ko 4 cao slaaSs @

7955 Jelod g (i gy 5 plojl sl (il lagby, 5 Jpol @

(o) (2351 595
oyei doy Ve il Job 5o (M lacolas o

005 doy Yo o LL yge;l @




Y / yiamaolS ot § wkigo oSS &Mz 4ol 9 wll =hl=
BABAN.IR

[1] D.P. Bertsekas and J. N. Tsitsiklis. Introduction to Probability. 2nd Edition, Athena Scientific, 2008.

[2] S.M. Ross. 4 First Course in Probability. 10th Edition, Pearson, 2019.

[3] K.S. Trivedi. Probability and Statistics with Reliability, Queuing, and Computer Science Applications. 3rd
Edition, John Wiley and Sons, New York, 2016.

[4] M. Harchol-Balter. Performance Modeling and Design of Computer Systems: Queueing Theory in Action.
Cambridge University Press, 2013.

[5] J. F. Shortle, J. M. Thompson, and D. Gross. Fundamentals of Queueing Theory. 5th Edition, Wiley, 2018

[6] K. Kant. Introduction to Computer System Performance Evaluation. McGraw-Hill, 1992.




PY | yismolS ple g uigo oSS )i 4ol wll =hl=

BABAN.IR
001> gylol Jukowi' | gyl 4 (w30 ylgie
a>lg g o £ Statistical Data Analysis f eSSl 4 (wyo (ylge

N Ok = | b o0
O Slos U ool Y pavaxs — | leed weyo
O Slos— 5 M g,Las! panass Y REAPRINTY)

0O &k FA el olass

LRV

2310y s0 Wosls Jelow sl p3Y ()bl o 5 6515 slaarly @1l a4y o0 0

b Jasd yu
Yl b olsl o
Sl b olsl e
(eleicw,;s aiiy 4 (slosb (glakais) QT alj.;l § eSS @
ol lalas glgil g 4o )8 cus @
u;"é Qﬁfr-“’)f)
obly Jelos

Kruskal-Wallis 3 Wilcoxin signed-ranked <o asle ol b ya0s sl g,

e gl 5 Lol @

(o) (2t 1 (09

005 ¥ is ke sl o5 @
0503 V0 1 bl g p 5ok slaggesl @
0,0 ¥ laSige;] @

SOl (oole @il
[1] R. Walpole, R. Myers, S. Myers, and K. Ye. Probability & Statisticsfor Engineers & Scientists. 9th Edition,
Pearson, 2016.
[2] A.Tamhane and D. Dunlop. Statistics and Data Analysis: From Elementary to Intermediate. Pearson; 1999.

[3] G. Casella and R. L. Berger. Statistical Inference, Cengage Learning. 2nd Edition, Cengage Learning,
2001.

=

T N

e,
- "




P [ Jigmals ol g uiign o3 ©Hazi dol 9 wll =hl=

BABAN.IR
QB iy (835 gl (LA | 1oy s (0 lgie
a>lg g wyd g9 Advanced Computer Networks f eSSl 4 (wyo (ylge

o s Ul — | o g0
U shos U ool paarii — | Bliee ey
O Slos— 5 M g,Las! panass Al :aslg Sl

0O &k FA iesbw Slass

LRV

ol 5B 18 o S Ll rizme g (5390l Syl gaSd (lags slid b plgzisls (bl eyo cnl 5l Sue
3 oS Sldes flaie a Sb e aST L co p) Lole 5 g sl cpl (K6 5 ol ptd Sl brg 5l

U bucd s

ol yo pleosl s
BGP 5 OSPF ,; ST L (5 53msels’ loaSs 1o s @

iyl 5o Cole alidis § 5 lone @

LAS o bLs )l o BGP SS9, (il g B amosless calize Fslaw g LISP jLsl. o

SFeels SoaSid )3 gy CoieS @

S5 0 lgze il ez sl Ol alSle Sl oslitul 5 Sl @y el dgime g slaasl @
HEALS G pan

MPLS , i loaSis @

MPLS s BGP-TE 5 OSPF-TE , u.SG L S8l 5 wiige @

(SDN) ,l38l0 5 b onisciy o5 gloaSss o

(Service Chaining) cwas (55lwe iy OpenFlow G, @

(NFV) asioss il s5lwslome 9 el wilsi (Overlay) jligy slaasis o

03ls 3S1ye slaasliis g s lose ®

(gokeminn) (2bit)l 95
oj,o.; M)d Y" (5“'“9)" )L...M 9 g_Q.JlS.a [

003 2o)3 Ve ip ol 5 p0ke lapses] @




O/ Sgmels ol g uinrign oS3 Huazs dol 9 wll =hl=
BABAN.IR

[1] D. Medhi and K. Ramasamy. Network Routing: Algorithms, Protocols, and Architectures. 2nd Edition.
Morgan Kaufmann. 2017.

[2] L. L. Peterson and B. S. Davie. Computer Networks: A Systems Approach. 6th Edition, Morgan Kaufmann.
2021.

[3] L. L. Peterson, C. Cascone, B. O’Connor, T. Vachuska, and B. Davie. Sofiware Defined Networks: A
Systems Approach. Morgan Kaufmann. 2021.




55 | sgmls ol g uintign oS3 Huaz dol 9 wll =hl=

BABAN.IR
0o M (3l | o)l 4 oo plore
a>lg g wyd g9 Big Data Processing f eSSl 4 (wyo (ylge
(s Oal — | e g8
e e e — | Hles 9y
O Slos— 5 M g,Las! panass Al :aslg Sl
U ol FA el oloss

LRV
L bo,e sesloy; 0 ke Jlaw g pedlio b 1Ss g od)l cwlis IS bgmails 0,8 Ll (o ool Ban
Sg g0 ¥ s g waels Dygo a4 oy (pl )0 Zilae pealas sled Ll I3 sleosls Cu o g (g5lee S
@ DS L e Sygo a laT L g 00,8 slaslel, 1) o 05 slacslo ) 4 0gd oo atwlgs Hlgzidls i g
el e 39 g 09d Sl 5 G5l ee (6,5L8 S o le ) psie 8 5l el ond (s g 2l Sen sk

Hadoop ¢ Apache aiiy ;| slo s ,5lé ann ‘;QL.JI S OLSG iomed g yidon Sy jelaie 4 005 o 00 patlas
olooldy ubw‘

b Juad pu
Jole pinns 2 (los (5590 @
sos Dygo 4 00l gloellly » ()50 @
A5 55k 5 silme slaeile @
(MapReduce 5 Hadoop aile) puz> slaosls Judow 1o Jole pics b Jad o gunlao ©
Hadoop o 5,5 sla)l,> o
Spark g lakasl> J=>lo Glawlxs ®
HBase ¢ Hive ;o oyl jiglS g ools sla Ll @
(Flume 4 Sqoop L) esls S LS, @
(DataFrame 4 Spark SQL Pig L) sYL &Y API L ools Ll=i

Spark b oalx 555 (edle (550 2 (glasade o

(ol ) (2t ) (b9

(o505 22,0 ¥ o) Jlopssnbly 5 Jlopsolos sbaggesl oyaesl @

(005 20,0 ¥ ) g oo 03ls 1928 Jlupas Jobo ,0 o5 (o 0590 o 9 (5595 (nyed 4 0590 9 2 pe5 @

Sl S5 L1y Grghy IS smils 055 oo et Jlopainbly Gsasl 5 RS (ieoh £550 istagi 3T @
TN (003 Qo) Vo) amo oo &1l (0,155 CIB jo |y ieghy ases OIS sl 5l e g 00,8 jlel o

i) |

'\_‘_"1,{\1"]7-..Bf.fsﬂ'jér_1'gfd}rt and J. Kim. Data analytics with Hadoop: an introduction for data scientists. O’Reilly, 2016.

L ' 3
W o Pk

o S




PY / Jigmals ol g uiign oS3 &Hazi dol 9 wll =hl=

BABAN.IR
MNPl owaigen )0 BRIl | 1wy & ()0 (lgie
a>lg g o £ Patterns in Software Engineering f eSSl 4 (wyo (ylge

(s Uab — | e ey
U shos U ool paarii — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA iesbw Slass

LRV

L plal ped plgzmadls col Jli8le s cwaige o Lol 05 5 agSl b ligzmiils (39,8 LsT ey cnl Sua
Lol 5o lagSlloly 5 o8 2Tl lasSIl bl b wsipe 5 Saze (qwiigen colone b o Jelod gl, lasSl
5 laylislo b B oLl )l slagSl Joais (Byme » aST ad sptie (o dagSll sass s @ aigdi s
29d Jol> 55 oSl ot 9 (Saazmn o e slaghy) 5 ol Joo!
o Juasd oo

SRl S (smsige 0 Lol 2 (lasnie

GOF _>|,b clasSll o

GRASP _>I,b slasSIl

Lo slagSIl @

3 LTl slasSIl

o gwdige slagSl @

eSJloly, @

basSl Jeloss 9 (Sezn Cupe gl slagls, o

(olUeion) o)yl o9,

oyei do)d £ ip S bl 5 p ok Glayses] @
oy05 do)d Vo ip i Job )5 slagnyei @
oyad do )3 Vo iyl 059y @




PN/ Jigmals ol g uiign oSS ©Hazi dol 9 wll =hl=
BABAN.IR

[1] E.Gamma, R. Helm, R. Johnson, and J. Vlissides. Design Patterns: Elements of Reusable Object-Oriented
Software. 1st Edition, Addison-Wesley, 1995.

[2] F. Pikus. Hands-On Design Patterns with C++. 2nd Edition, Packt Publishing, 2023.

[3] F. Buschmann, R. Meunier, H. Rohnert, P. Sommerlad, and M. Stal. Pattern-Oriented Software Architec-
ture: A System of Patterns. Vol. 1. Wiley, 1996.

[4] F. Buschmann, K. Henney, and D.C. Schmidt. Pattern-Oriented Sofiware Architecture: On Patterns and
Pattern Languages. Vol. 5, Wiley, 2007.

[5] J. Kerievsky. Refactoring to Patterns. Addison-Wesley, 2004.




PR/ Jigmals ol g uiign oI ©Haz dol 9 wll =hl=

BABAN.IR
A i A Sl | syl 4 (0 lgie
a>lg g wyd g9 Advanced Network Security f eSSl 4 (wyo (ylge

I s D ab — | sl 90
O los O ool JI (oamaxi — | 53Lipd wgyo
O Slos— 5 M g,Las! panass Y REAPRINTY)

0O &k FA el olass

LRV

ol a4 el ouls b Shgmmisls gl g s oo idg |y 4l Cocal slo g, 9 pelane 5l slacgeome s oyl
el g i 4y oz glgil )0 (l 1o W)l ()50, Slopi )55l 5 (65 9elS SloaSls (pgaz o1, 4y
Jols el (sloaSits (g jlona g aSes ol jo (550, (sloo )l oy b ablie § (awseis slagbs) g 55 5mmelS
i 5l xS ol Sy, sl Sl AAA Sloss SlaJSSs 5 5 oy, oS yilid g ad )0 gbs lapinn
ings ballie s alEiile] el ) legomms 9d e o3ls i VPN slag35)y:Ss 5 (DLP) Cledlbl

gl bml Go)d (SBRe% 5 (69, A e (Sile B st ee Al ye sb 5o

L fad

Sl s Jowl,8 g o o Sl Conial puplan donie @

sldles da 18l o 4z > Spoofing g4 Sniffing DoS sleales dades sundal ales g laasoys ®
dg’lf@;.é sy

ol GleaSid 5o WS me slahy, @Sl ol ST n )0 )50, oS e )5 (6, 5e, @
ok oy 5 i solie Slohs; 5550 5 b

(NAC) a4 o )0 (o fwd Jrs ‘u“T slo,lgs (5 less SAFE (g,loso 1ol sloaSis g,loso @
(DLP) oMol (53, i 5l 5 oo 51 5,55k sl

VPN (sl g,5ls dg25 aeid slaaibel ¢ b o ol @

s ALl ol @

Al 50 S8 oSl o gl gy dSil Sl jo o5 slanig, @

Sz g gl Cosl SDC 4 SET (PCI-DSS (slas,5Ls JIP Telephony g VOIP g 0 Coil @

MPC 5 (o295 slalael aile (5,555, 48,0 slas )5 @

(ki) (it 35l 9,

oyed 2oy Ve 09 n g lacn yoi @
003 203 YO i iikes (gl @
AN TS

o, VO sl e




Yo/ Sigmels ple g uintign oSS ©Hazi dol 9 wll =hl=
BABAN.IR

SOl (oole 2ol

1] William Stallings. Cryptography and Network Security - Principles and Practice. Pearson, 8th Edition. 2020,

2

[
[2] Darren Death. Information Security Handbook. Packet Publishing. 2017.
3

[

[

4

]

]

1 M. Ciampa. Security+ Guide to Network Security Fundamentals. Cengage Learning, 2015.

] William Stallings. Network Security Essentials: Applications and Standards. Pearson; 6th Edition, 2016.
]

5

C. Douligeris and D. N. Serpanos. Network Security: Current Status and Future Directions. Wiley-IEEE
Press, 2007.




Y1/ Sigmols ple g uikigo HuoSi & Muazni 40l wll =hl=
BABAN.IR

OleMbl wioibgn (SL3L | i owyB @ (wyd (lgie

a>lg g wyo g9 Intelligent Information Retrieval f eSSl 4 (wyo (ylge

M gk Oal — | HG es®

O Slos U ool Y pavaxs — | leed weyo

O Slos— 5 M g,Las! panass Y REAPRINTY)

0 ke fA reas b Slas

LRV

Gl eedlas a4 231 5l e oy ol o el Sledbl SL5L Ay jo bariils Cledsl b sl s ol Bos
e B (egias se Cole o aly) a5 SleMbl Sbjk a8 yiey by Jae iz sl )gige 5 DleMbl oLk
g0d 0)Lal (cae laaSid g edle 6250k (Sby Jae p (e sladoe 4 plsiee by, (nl alex I aigd oo
Olows iy S 4085 (Glopiumem alaz 5l ipiin Gl )gige g DlMb! SL5L 4 iy g 059 Slad 2,5 uizran
S50 stz ez 9 Siom Sledbl Sbik 5 «ClopS 5 mul 5 ey St e (gilogath g
DS o0 )8 sy

o Juasd oo
g slo,gige Lale g Sledbl SLsL p (slasaas o
Szl gl slad « Jor sla oo :oledbl oLk 4l slagis, 2 sy92 @
Sledbl bk o oLyl oty @
S Je p se SMBT SL3L @
Sy ey (e slahgy s e 0,95 5b sl g, 1 SE5ly Bl poe Kb > sla b, @
@y slp 650l Gloae » (e Dledlbl SL3L e
e Ay giie DleMbl oLk @
SleMbl 2bik 5 S Sby sledae
tzgnz Dbl bl 5 (Sliom Sledbl Dbk e
e (Sl gl cgrin Ol Slpidey s (lown sloosls Julod e
s oy G oe (IS )lie VL gie dogi dyize (Sl o DS aog slaailels e
hoyd Gl g Gy 160 0,8 slaabls

(o leimtinn) (2t 31 (09
003 Qo )0 Yo 059 g Loy pol @
oy0i doyd B0 1 5Ll 5 p ol slapysesl @

0 y0d Jo o Ve (B9 09y @




VY / sigmols phe g uiikigo w03 S Muazni 4ol g wll =hl=
BABAN.IR

[1] W.B. Croft, D. Metzler, and T. Strohman. Search Engines: Information Retrieval in Practice. Pearson, 2010.

[2] C. Manning, P. Raghavan, and H. Schutz. Introduction to Information Retrieval. Cambridge University
Press, 2008.

[3] R. Baeza-Yates and B. Ribeiro-Neto. Modern Information Retrieval: The Concepts and Technology behind
Search. ACM Press, 2010.

[4] S. Ceri, A. Bozzon, M. Brambilla, E.D. Valle, P. Fraternali and S. Quarteroni. Web Information Retrieval.
Springer, 2013.




VY / omolS ple § wikigo oSS &Mz doli wll =hl=
BABAN.IR

b sl il | ew)B A o Gleie

a>lg g wyd g9 Natural Language Processing PN L 3] PV IR POvs

M gk Oal — | HG es®

O Slos U ool Y pavaxs — | leed weyo

O Slos— 5 M g,Las! panass Y REAPRINTY)

0 ke fA reas b Slas

LRV
Sl 3 sl Fgals Lo 10 (ks (b5 e (U5 ozl slaig, b plgztils (0gas il ujo nl Bas
5 (eile e SleMbl glmul (leal s Gl 5 Sl St 4 Glgiee Gby GBilon 2 e
ol olon slaghs, b ol plapiers sz (b Glil) )0 o8 ot 0,5 o)lil (5te (g5luasds
b 0L Ga3lo g slaby, (Brme 4 cyd cnl 50 S oo Jee (g bl (slap sl lie it & Cel aido
G ()l ez plime Jlou el Slaadgrse pansis (0l $978 s @IS Sl Sieez p abox
Al dels a3l Eadge il g« gl
o Juasd oo

b Ol G531 adsl penlie b LT @

kel sl memad «gluollgin (pliads, (gl e (gileazls e (B30 e @

Sy sladae b))l (orae 9 Gzl Sbj slaae 1 Sbj slaJas @

ras 85D g bt e g SllS sl aleilwdly g 2ledl e pleisl @

(e GRalg> g (Gadwd @

sldlos cmas g3l ow ((byi Bolai o (355 )l oo Jow iyie slddlos gl Jow @

Sl slacusgzge (aseds 3 X Gl (i @

ldous a5 0308 LaSas— la5aS sla Jow :allssadllis sl Joo ©

Sor S sbdae g cdlb p e by 2leisl o

Sy 423275 03l (e ()bl 5 5975 a7 10l s Ay @

@lize G ()l p o OlelS olins plecl @35 1050 (pline Julo @

JpmedelSa slaailales genly 5 iy ciysie (5 lwdodS g doz 5 e bus] Lo 160,05 sloailels @

(ko) (2l 5! Shg 5

o0 doyd Vo 059y g iy poi @
oyei doyd Vo i Shl g p ol slapysesl @

0y oy Ve Ry 09y @




V¥ / 5ismolS ple 5 ouigo nSS ©)ad 4ol wll =hl=
BABAN.IR

SOl (oole 2ol

[1] D. Jurafsky and J. Martin, Speech and Language Processing: An Introduction to Natural Language

Processing, Computational Linguistics, and Speech Recognition. 3rd Edition (draft), 2025.

[2] Yoav Goldberg. A Primer on Neural Network Models for Natural Language Processing. 2015.




VO / 5igmolS ple g uintign oSS &M doli 9 wll =hl=

BABAN.IR
Silgo s ol | i) 4 w0 lene
a>lg gy o Parallel Algorithms WO L3 [ PRWET RN PUvs

o s Ul — | o g0
U shos U ool paarii — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA iesbw Slass

LRV

Cool Sy b Soo5 onijls iz SeSay €oaid? la o b L Slawle plol g5le (o3l 51 Lol Ban
Jelos 9 b 5 Glge h3lon oy Ealio b oo cnl jo ligidls 05 ST (VL g i 5 2L e U
Silgn o gidalip b 5 g Wigd co LdT €p ) o elimil Joo 5 g wcilisis (55lge sl lons 59, 2 Sjloe slaps 55l
Wi o plol Jes (5 5 wigd o E] Sl joiz Sl 5 Gali-cuilS Juw (S35 soodssls i
b lad

Ssloe lapin s L plisl

Slosie Plos sl 3l slapm sl @

slal Gloen ol s (PRAM) o5 o Jowo ®

o a0 (silee o sl @

Sl o slaasil o

SoF 2 e SHlae slap ol e

SIS o, o

(oo 398 (goolgils) oS ,had b slas,loss @

Slas oz gilwasl @

(ol ) (2t ) 09

(o300 200 Y'4) 50kl g o yad wo ) ¥ B Y0) p ke slogygasl pge3l @
(0505 30,5 10) GPU/CUDA 3l oslicial b o (5303 ¥ #(oy05 doyd Vo B 10) (6, s yad £ L 0 0y p05 @
005 23 V) &i1| 5 allie S, dalllas : g} @




V5 | jigmals ol g uign oSS &Hazi dol wll =hl=
BABAN.IR

[1] E.T. Leighton. Introduction to Parallel Algorithms and Architectures: Arrays, Trees, Hypercubes. Morgan
Kaufmann, 1992.

[2] B.Parhami. Introduction to Parallel Processing: Algorithms and Architectures. Plenum Press, 2000.

[3] D.B. Kirk and W.W. Hwu. Programming Massively Parallel Processors: A Hands-on Approach. 2nd
Edition, Morgan Kaufmann, 2012. (supplementary text for multicore programming in CUDA.)

[4] T. Cormen, C. Leiserson, R. Rivest, and C. Stein (CLRS). Introduction to Algorithms. 4th Edition, MIT
Press, 2022.




VY / sismolS ple 5 ouigo oSS &) 4ol wll =hl=
BABAN.IR

ozt (Al o |t oy A (g0 (lee

a>lg g wyd g9 Complex Networks Analysis f eSSl 4 (wyo (ylge
Dok Dab = | e o2
O s 0O ool smazi — | e ey

O Slos— 5 M g,Las! panass Y REAPRINTY)
0O &l A s lw slasy

LRV

50 bl e oduzmn slaSiis g (B85 slaosls mils g Judo slacSluSS b lgzails yoges sl uys ol Bas
P é"‘?'? Seele doasgn Judos 6 8 IS sloass] 8 ¢ lacsl (g lwaig il o jlwaicin ¢ 2olas sl oo Jod
S 50 B i 90 bl 655k 5 sy (S csonade>

o o s
oz SBaSd Jolows ool slais, b alidl daJlio 5 oo )15 conizmy (slaaSeds (8 ymo donio @
Sadst 27wy s Jed 5 Ol 0SUSS sleair (o 5 6l Jolos g a5 Bolal SIS Jos e
S Rt
Lo oe os g 5l Jlow 5 4525 (S sS bss laJae (S5 slos oy @
submodular (¢ ;ludigs wiums baSis 1o 36 0, diius wausms baSis ,o Sledlbl g Ll ks, o
CELF oy 3650 coduzmns soaSs 1o gonds S @

Ol @7 5 6 Sl g (e Jlail (Sl az )0 598 sz laaSiil JSis slean])é e

<5L°r°3%)3il‘ ‘(Si’l.o.u (yogu g S M)?ﬂ‘ 0oy slaasil (o laalbes 4 b yozl LSl (s Lalg, 508 ®
oy Sl (6 3lwdinge (6,15 Julow odimy bbaSld sanaies sl b

AGM 2,553 CPM 2,553 NCP Jlsga congzmey soaSeds ;5 (\ligean loaiss 5 b poxl @

(3203 ol p (e sla by (s mSob g (e Sla by, ooy lASLS j0 Mg (St @

node2vec i 5l deepwalk o 63 coduzn sloasils o oleislh . SoL @

R N LchMi....u )L:-L..o CL""""‘" ‘L‘°u] ol LS‘L“G)LM-" 9 ‘;I; (emas LchdeM °

(ko) (2l 5! Shg 5

o0 doyd Yo 059y g oy poi @
oy0i doyd B0 1 5Ll 5 p ol slapysesl @

0 y0d Jo o Ve (B9 09y @




YA/ 5ismolS ple 5 uigo oSS &) 4ol wll =hl=
BABAN.IR

[1] D. Easley and J. Kleinberg. Networks, Crowds, and Markets: Reasoning about a Highly Connected World.
Cambridge University Press, 2010.

[2] T. Christiano Silva and L. Zhao. Machine Learning in Complex Networks. Springer, 2016.
[3] M. Newman. Networks. Oxford University Press, 2018.




YA/ igmols ol g ouiigo oS & Mai ol 9 wll =hl=

BABAN.IR
Sl (basil | iy a wyo ylee
9>lg 9 )0 £ Social Networks WO L3 [ PRWET RN PUvs

o Ok — | e oo
O s O ool JI (oamaxi — | 53Lipd wgyo
O Slos— 5 M g,Las! panass Y REAPRINTY)

0O &k FA el olass

LRV

@laidl 5 slaizl gloaSs Jolow 5 aslllas gl a5 b SaSS g b o 51 YL o 900 S S sl o0
Complex) oauzen (V)b Lol dasin wz golaidl 5 slox! sloaSiils .l ouls @) Wgl o 00 )15 4
5 oisal Jelse alas J31 50 (F i ls | oopmmes sloasds slocdl,S Lol slaaasin 5l (s ks 5 2 (Network
25 petia |y o)) Gla Sy (xad O )50 4 Gl oo 3)l50 (5l 50 5 Aad ol (F g oo sl olgs-095-
5 lg0 6ok 55 5 48,5 Slas YU s aw o 3l wa s ) g e T U ys cpl 40 a5 LSS 5 oo ol
a ki (Lol ke sleslannl b aS o ls 7 5 e laJae b oo cnl )0 jskate (e 4y sl oo oS 5 oo b s

Nigd oo il SlonS 5 5 SIS 4 g 5k

o Juasd oo
(aSed cnl (225 Slaalive g loaSed (6 S ojluil g (taled) Sl Julow (Slao g loaios i @
(aSed JoSas Sl slo e 5 aSd a) Bl sl Joke ¢ Bolal (slodl)5) laaSe (6,05 S slaJoe @
loaSes ;s el o
loaSeds ;5 50k
Sl Lo slagsl
laSs slaylly o
asiis o @m rmass yailgd g Jelad slagil 4y lai e
olaidl g eloinl ol (5,505l @

(Golesin) (Sl yyl (Sh9)

(o y03 .\..o)o?~)oyoﬂ °
(0,05 00,0 V) (3 y0i @
(O]Aj M)O Y‘))l}\w )

b ___‘--_k"-x\_ ‘SQLQ.».M ts"'l'c &L;-o

]} Jé{aslley, and J. Kleinberg. Networks, crowds, and markets: Reasoning about a highly connected world.
i _GamBmdge University Press, 2010.

i S




'.\ -_-- o

_\ e

AN W11¢y£()14

Ao | SigmolS ple g uitign SuoSi & Mwad 4ol 9 wll =hl=

BABAN.IR
ANPley JolSS | iy oo plgie
a>lg g wyd g9 Software Evolution WO L3 [ PRWET RN PUvs

M (L Uab — | o g0
U shos U ool paarii — | Bliee ey
O Glos- i ¥ gL panass Al :aslg Sl

0 &5k FA iesbw Slass

LRV

5 bl Bro 1y 053 mlie 5l g0l e sz 6Bl S Slapties W sl a el lle 5 GBS adgs
OO Iy e (S3lwosly 5 ik Sgnte Jold Gl (65 5 Sl (nl S (o0 S92 90 Slapicn 1 5N
HE aslol sl liselsl Jaas & G15800 5 JlSE» al 3 5 Bas ol oo 51380 5 4 o SUGT fog33l 5 lallas #3, 4
(o el Bas cwl poles g odumn suisl 8 093 a5 cl ] adgi > e 5l oy Lg)lj'élr:f’ PUIWOURITE RSO LIV:T- VY
b oo akeej ool o e dailyl glaby; 5 oyl dataghy cn 3T s lidle s elSr pealie b lgzmiils (o5 Lt

o Jasd yu
J58le s Lol oo pealie @
S)lBlp 5 Slopiass (wgSas (cuwdige @
S99 Slapiam (cwdigesl @

Sl 18l 5 (5 Lo

SRl JolSS jo oz mralie o

(&) (i35l 9

oyes do 3 P o 5cbl g p ke slaygesl @
oped w2y Vo a5 Job )3 slagn poi @
op0s duo )0 Vo b ilghy 059 @

[1] B. Vogel-Heuser, J. Keim, L. Mértin, M. Goedicke, R. Reussner, and W. Hasselbring. Managed Software

Evolution. Springer International Publishing, 2019.

[2] N. Ford, R. Parsons, P. Kua, and P. Sadalage. Building Evolutionary Architectures. 2nd Edition, O’Reilly
Media, 2022.

{S*]' ,T Men\s and S. Demeyer (Eds.). Software Evolution. Springer, 2008.

BlrQ,\T Menzies, and T. Zimmermann. The Art and Science of Analyzing Software Data. 1st Edition,
n Kérufmann 2015.

< fﬁpa’thy and K. Naik. Software Evolution and Maintenance: A Practitioner's Approach. 1st Edition,

o S




M/ Sigmols ple g uikigo w03 Moz 4ol wll =hl=

BABAN.IR
SH3 ooleio )l Blp 5 (pums | o)l 4 30 lgae
a>lg g o £ Large-Scale Software Systems f eSSl 4 (wyo (ylge

s Dal — | HEC o09s°
U shos 0 ol guaai — | Hliee oo90
O Jos-g b ¥ 6,leid| pamass Y ey Slaxs

L &5k FA el slass

LRV

ol Sl g drngi AllE 5 ey (oliie 398 (Sl Gla Ty g pelae b Ghgzeidls QLT )y cnl 5l Bus
S92 g0 ol g baptns (ol (65 by 4 g) gy 9 (oSS s el 138l 5 (cwiige Jgol bl ot
ey b Slapts § pdGekl (s pdu ol (siluaz )L slacon 955 (o0 JE (o) p 390 cilide Sl

S8 3 ozl cnl o 5 6l Libl, 5 bl o il API (6 Loxe S geenS slodis] b Co ke

o Juct pus
)] Slisdos sloojsm g o ille da Shy coliss 5 aamy olide §98 Slopinpw (320 @
sj)fwt&c)éd.dyfwwy )

lejle ;o (g5lwaz LSS slagsdl g 4l oo

&g bide slaaibels ;o (5 pdy Jolas

o gy (S3lwar LSS g Gkl

L e slagl; 9 BPM) 5 geus slosilp o poe @

Silwaz LSS sl 2518 (69,59, - APL (6 )lexs

&g oobiie ot sbml )0 6l (L) g bedl co gl s e

(o leimiinn) (2t 51 (09
oped doyd Foip bl g p 5ok slaggesl @
opes do )3 Vo o5 b jo sl o5 @
o0 doyd Vo b gy 059y @

SOk (oode lio

[1] J. Geewax. API Design Patterns. Simon and Schuster, 2021.

[2] A. Seth and K. Seth. Understanding Service-Oriented Architecture: Designing Adaptive Business Model
-~“'__75£t§‘ms BPB Publications, 2020.

Zuhal and N. Ahmad. Business process modeling, implementation, analysis, and management: the

Casé ?‘f bus%mess process management tools. Business Process Management Journal, 2020.

{‘4\]-_"1%; é’faqk‘qbvlak A. Licht, V. Mantha, and L. Nagode. Big Data and the Internet of Things: enterprise

i mfarmatzon architecture for a new age. 1st Edition, Apress, 2015.

i S




AY / SignolS ple g uiikigo w03 Moz 40l g wll =hl=

BABAN.IR
aol 1 (w)ly g hmogi | 1oyl 4 ()0 lgne
a>lg g o £ Program Specification and Verification f eSSl 4 (wyo (ylge

s,k Halb — | B gy
U shos 0 ol guaai — | Hliee oo90
O Jos-g b ¥ 6,leid| pamass Y ey Slaxs

0 &l FA el Slues

LRV

LgLQ&.vLQ,o Ql.iy.u:..;b DB o ulgs 1) A Q.:l)o Y Lthb)‘}g‘ 4&9@5&:4@5}’ o)l.g)o Soye JYaal 6‘;—.’ Aol yud
Slosr pay el | oduzmy (ladalp lailony (o)l 45 0t (g slolnl (655 ) g cdngs o b sl ) 5Y
3 Jgel onl x5 e (Sl 5 Yaul slaly Jol 5l il glgil (bgmisls (onl » ogdle .0 )5l aumlss cuns &
NS ee 81,05 sl il )b
o Jucd s

loaol p oo 0 5,15 choogi slp o2k, 3hiv p e slaog, @

wibie Yozl Sl e

hate slo Jga b 0,b,0 5355 Yol sl SMT (slaonisS > o

ls sy, ssleJse sl (Viper Jie) (ow)ly Sbwe slagyl; @

oy, 5 boadl> w)ly @

Mg yo slaasliy o )ly

(ki) (il b9

oped w23 Vo ip i les (g9 @
0yo5 doy3 Voo 5 5Ll (yge5l @
o).,oJ M)Q f’ :w)d 0)5)4 9 L,}J.o.ﬁ Lgl.(b;b.li: rB[?u‘ [ ]

[1] F. Nielson and H. Riis Nielson. Formal Methods.: An Appetizer. Springer International Publishing, 2019.

[2] B.C. Pierce et al. Software Foundations. Published online: https://softwarefoundations.cis.upenn.edu, last
" accessed 2024,




AY / Sguals ol g owhigo TuoSi &Hazdi 4ol wll =hl=

BABAN.IR
Sl Wbl | eyl 4 )0 Glgie
a>lg g wyd g9 Cloud Computing WO L3 [ PRWET RN PUvs

M (L Uab — | HG es®
U shos s — | Hbee oegys
O Glos- i ¥ gL panass Al :aslg Sl

0 &5k FA iesbw Slass

LRV

me}s.;li.o 9 LmJ|9) ):{L» 9 6)-3‘ w.d ng)J LngC,o'-L»ﬁ)’ ‘4_5)-?‘ w,u) LSli‘}‘ 41A> )“ GA.,&LM b 929.’235‘0 o Q.ﬂ 59
Obb 5o 0gd e ailoy Rl o je jsebisi sladiy; g lacsslid 4 uys (al )0 Crizmed 09 g0 il (6 0l (8L, 5o
b wiels (Byme s Csere Sl Gl i Dless 5 5l sl

(o L s
Sl Gl lo gy 9 (oS 5 = (pogar - (pgee p) sl LI soges ounlio o

Gl o3ls She b ol onlis o
LalxS 5 g5l slacmile oSG L g5lo g5l sla g, @

g il 2 Sr9r @

(.IPFS HDFS GFS) 565 LB sbopio ©

(Spark Map-Reduce) oolo DS ji3ls,, @

sladgs (bl penlic

(..Yarn Mesos) asg> 5 ol [uibl) o ganyle; @

(Omega Borg) aies> Cupie ®

293 O9 bl

Oetle 650k 5 SIS slabilop 5 (pogat my (ol @
sl ools 810 50 6551 Bran iludige

(eoleuiions) (bt 5l (09
0 yod Juo 0 Y- Jl"‘ﬂ*’" Jjb 5o s..:)lf sl o

005 Qo y Yo Lo 3LL ae;] @




AY / 5ismolS ple 3 ouiigo a5 ©Muai 4ol wll =hl=
BABAN.IR

[1] L. Wang, R. Ranjan, J. Chen, and B. Benatallah. Cloud Computing: Methodology, Systems, and Applica-
tions. CRC Press, 2017.

[2] N.Poulton. The Kubernetes Book. kindle Edition, 2024.

[3] N. K. Sehgal, P. C. P. Bhatt, and J. M. Acken. Cloud Computing with Security and Scalability. Concepts
and Practices. 3rd Edition, Springer, 2023.

[4] R. Buyya, C. Vecchiola, S. Selvi. Mastering cloud computing: foundations and applications programming.
Newnes, 2013.

[5] S. Murugesan and 1. Bojanova. Encyclopedia of cloud computing. John Wiley and Sons, 2016.




AD / gl ple g uitign o3 ©Hazi dol 9 wll =hl=

BABAN.IR
GO Ol 5 | oy )0 ol
a>lg g wyd g9 Applied Combinatorics JPWON L] PYRWIRN PSS

(s Oal — | e ey
U (slos s — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA sl Sloey

LRV

3 U550 45 45 5 ol (5 enalS slo8 IS sl (o3l 268 nlhe b Slgmils (3,5 Lt s it
peplie oolr Sl (conlie S50 0 )0 (ol (S L plgamtils S Jae (3L slap 2 4 ) P eslS slals,
Sy lp ohasl gl ealie oys (nl )0 i) wlsS 25b, b A lep sl Ll g geelS atl, o o5,

23,5 o0 (6 ¥ guolS Clin ;0 SlaS 5 pudlin yigs S p0 4 i aS Al dles &l s ;0 ol puplas

LbJ.aé).w
Lo, o5 g &lgs jo CtS 5L pggde @
Il g gy pagie 3l oolawl b S sb > slrogels @
Folds Sl @
oo Slael &193 °
slael 4y ,lai @
oleds
SlS 5 e
e (§ilwdiy 9 b G yaely (giluaig @

(olinn) iyl o9,
oyod 20,0 ¥ e i Jlund Jobo )0 (WS slacJlad @
0 y0d 2oy B+ il LU aes] @

0yl oy \. 059, ®

SOl (oode alio

ﬁ] &L ~Graham, D. E. Knuth, and O. Patashnik. Concrete Mathematic: A Foundation for Computer Science.
_«QndEc{m n, 1994.

i A-. Tugker Lflpplzed Combinatorics. 6th Edition, Wiley, 2012.

{i?r}‘"M K)elle‘r, and W. Trotter. Applied Combinatorics. https://www.appliedcombinatorics.org/, 2017.

o S




AP | sigmals ol g uign oSS ©Hazi dol 9 wll =hl=

BABAN.IR
NPle sy 3w | o)l a4 ()0 plgie
a>lg g wyd g9 Software Synthesis JPWON L] PYRWIRN PSS

o s Ul — | o g0
U shos U ool paarii — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA iesbw Slass

LRV

DS oo S |y el ST (e G5 0 50 Al o g 1 aS 00 0 BT oo ;550 g o s ) asgacme 4y )38l 5 i
35 bl sloclss (o2l oo 4 51 g oS 31 5o SlanSaSS el (gliidyolen IS S e 55
oS Sl g3l Al @ il )b e s SBlaal 51 (o S (o0 )1 (egran e o o8l Sl 2 08 S
Aol y olou | aislgs oo ol (L85 gl ola b ,udai YU mhaus slacarogs a1, L ol 8l ] &)l cms il p aass
by Codgaze Jo i (Jlo b (gugiaal p 5oldl oz 5 SedlS glaala> b oo l jo plgzeisly oS B0

g oo La] ac slaaSiis SLS b yiiw g ools pele o siw (glgil S5 L 3w SMT solver 5l

o Juasd oo
(b 2 YL Vb @ 5l ) )led o) (pliinl i glasaio o
Fs 53 (55ke] sloJoe
Holas sgin @
> slad slacoled 5 siiw Goins ®
Bl wlogy 1o S pisgio s SAT) Js 5o dls @
Tob b Cudgazs p (e jiin @
&0 S es i » lenic
P B (b Sy 5| @
oYL Elgl b s
(deductive) >l yaw o
ool ple (gl i @
oo 553k o

(Golesiti) (bl b9
oyad oy Fo i Jlons Jobo jo oS slacJles @

oy0d woys ¥oz Jlomd bl o303 @




AY / 5ismolS ple 5 ouigo a3 &M 4ol wll =hl=
BABAN.IR

[1] A. Solar-Lezama. Introduction to Program Synthesis. MIT, 2018.
[2] S. Gulwani, O. Polozov, and R. Singh. Program Synthesis. Now Foundations and Trends, 2017.

[3] B. C. Pierce et al.. Software Foundations. https://softwarefoundations.cis.upenn.edu/, University of
Pennsylvania, 2024.




M/ 5ismolS ple 5 uigo nSS &Mz 4ol wll =hl=

BABAN.IR
axd pduy Jolo Lo | o) 4 ()0 Blgis
a>lg g wyd g9 Advanced Operating Systems f eSSl 4 (wyo (ylge

(s Uab — | e ey
U shos U ool paarii — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA iesbw Slass

LRV

Jole slapius 130 ol slapinn >lhb slagaiols (el JS )0 Jelepius ailsg g oSSl ()0 (ol 5o
2 aalyS Gl s w5500l 50 Jole Slapiac olGlr 5 00l )8 lapiucs da)lBle s 5 (tle ()b 5o
o s yoo

S5 90lS Sl abox Sl ptusw (b 1 5y @

Oy LngLg)LQMﬁ aSL L J.ALC L;l.:zs[\,.::...\.ﬁ.w G>|)_|¢ °

L@Msﬁ O.:..’Lc SleMb| J.;L\.; 9 JoL,_’;)l °

gl 9 >k il slagile @

0 bz ;5 9 Sl Slapiu o

loany p &2l 5 5B100e @
Slawaas gloyile p oSG L suigen @

Lg‘MJJq Lgl.mwi’:l.o o J.al.c LngW °
4,'.] 9 ).3‘ ‘).Ja., LE )..Ja; 6L‘°r‘>3-“‘-3.*“’ 6“""}9—"’ el J.aLcW Slla>Me

Jolepinns o o el 5 ool 5 Sb5L (o5 b agzlse o
(ki) (i1 Sh9 5
oy0i doy3 Vo i Jlupsd Jsbo o oS slacJlaé @

SUCIRWIS SEEN O ARV I

o),o.i RV ) Y. 1035).3: (]




A/ giamolS ple g i oSS ) 4ol wll =hl=
BABAN.IR

SOl (oole 2ol

1] A. S. Tanenbaum and H. Bos. Modern Operating Systems. Pearson, 2015.

2] A. Silberschatz, P. B. Galvin, and G. Gagne. Operating System Concepts. 10th Edition, Wiley, 2018.

3] M. van Steen and A.S. Tanenbaum. Distributed Systems. 4th Edition, distributed-systems.net, 2023.

[1]
(2]
[3]
[4] D. R. Engler, M. F. Kaashoek, and J. O’Toole. Exokernel: An Operating System Architecture for
Application-Level Resource Management. Proceedings of the 15th ACM Symposium on Operating System

Principles, Dec. 1995.

[5] Z. Shen, Z. Sun, G. E. Sela, E. Bagdasaryan, C. Delimitrou, R. V. Renesse, and H. Weatherspoon.
X-Containers: Breaking Down Barriers to Improve Performance and Isolation of Cloud-Native Containers.
In Proceedings of the 24th International Conference on Architectural Support for Programming Languages
and Operating Systems (ASPLOS ’19), April 2019.




Qe / Sigmols ple g Suign oS3 & Hazxi 4ol wll =hl=

BABAN.IR
Hbpaoad grdibolu | 1wy @ )0 ylgae
a>lg g wyd g9 Decision Support Systems f eSSl 4 (wyo (ylge

o s Ul — | o g0
U shos U ool paarii — | Bliee ey
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA iesbw Slass

LRV

il LSt g, calizee (sla il 51 ooliol 5 (2l b o] bl 5 (63 lopmanss potie b olis] Luyo ool ool ban
oL slonlS b lymiols bl 4Lt (6 jlmmas b (ariioe bL3,| wlyiso 5 cansl atigs sols 513 43 45 o
6 oS (s g o] oo Ll 5 ailabs p3Y (sloailgn o Sledlol (slacsg,g corlolids in Jbmonss (sloailol

A auslgs Lus]

o Juad juu
Al slal jo (uls g el L1 g c0ols g (Ll (puenal pudlin Byae @
ol 5 lejls S 10 (6 jlaromanss cikizeo olad cylojles S (xBly Ll 1o (6 loppmonss e slags oo @
Ol oo 535
Ol 6 S el 5L23 a9, 2 5590 @
Lalols (! dswsi 5 >l ail)d g (6T peal Sloctiy slaaibls lgl g (g loxs dizl das )5 iy ylas @
DSS axwgi o ol 0,5 g Data warehouse 6,20 ®
S el Sl )0 Geble 5550 9 s5lSesls Jsol @
S S (Sl 3B 9 (Jgore 05 slaailels @
Slejle | (23,5 [ o)lmediz (5,bpncual
OIS L e SaS 4 (6 Lpreal @
Sarog Glpiue.
e Olidy St DBl 5 (2Ll sl )lae @

gg"’)"“\“’ 6&0)9@‘0 °

(Golimiont) 2oty 9
o).oi..\.\a)o?’ :°39)$9“57?Jl53.
0 y0d Jo,0 Ve :‘aJJQL:,oQbL';o| °
0 yod Juo ;0 Y- r’fuu’ QL"""‘ o




)/ sigmols ple g uiikigo SuoSI & Muani 4ol wll =hl=
BABAN.IR

[1] S. Bandyopadhyay. Decision Support System. Tools and Techniques. CRC press, 2023.

[2] C. L. Meador and D. N. Ness. A4 Case Study of the Use of a Decision Support System. Legare Street Press,
2023.

[3] H. Wadi. 4 Practical Guide to Decision Support System With Analytic Hierarchy Process Method Using
Python GUI & MySQL, Case Study: Determining Scholarship Recipients. Turida publisher, 2023.

[4] S. Liu, P. Zaraté, D. Kamissoko, I. Linden, and J. Papathanasiou. Decision Support Systems XIII. LNBIP
474, Springer, 2023.




Y / igmols ple g wickio HuoSI & Muani 4ol wll =hl=

BABAN.IR
lolewizr (pim | iow)lb & ooys oy
a>lg g wyd g9 Multi-Agent Systems f eSSl 4 (wyo (ylge

o s Ul — | o g0
U shos s — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA iesbw Slass

LRV

0397 ol 5> Jshite lap5lSe 5 olewiz slaailboles (b Jpol 5 pomlin b (lugzeiils (og0i LT (oo cnl Som
adlas corizen ol olaailele iz 53 pal bl g lSen 5 LLS)| (SisSz 5 o0yl ladale s ol
Ll Goyo ol Sloal jl (graz (S90 g elesiz ablog arass 5 (55,4005 sloo S, 5 Loty ;]!
o Juasd oo
9 S e 0ddsy Glapiuas (B, 5 ol (eleaiz (laptun 15 U093 5 Jole (Byme idondo @
35 yee il
(o0 § JADE FIPA-ACL KQML) la Lole o bl ol e biiS S :bls,l o,8, @
Sl by, das 5 5lel Cu poe i g adlog ()05 S0l sl s (olas alus (> tlaJale (i (5 Sen @
helediz i yaelp ( Sanlos olxl
S5 IS8 Ghomgez 5 (B, 5 Sol Jeles e oly sla T 5 parie «Cuglsl 5 Guedg i eleaiz Jolss @
0568 9 SN (890 1 Sen
S5 51l w65 sl sl (plos (s S sly anl (eleial DLl 5 ol @l 895 (5 S e @
0,513 (50l
sl sl slagsil (oledil Yg5le (ledjl (el o (Slmslns sla il « Sslad slaggsl : DSl |Sis @
5l i ooyl focsan ol
0Ny et ¢ oS Sl ie cain S (gl y otulie comulie glgil sunadls jlie jarass e
ol 5 bl (ol Ken gl (6, 50k (sogee sl p ilasil ;o MARL) lelewinr (ool 50k @
Jole slap 55l
Q 5ok 55 Q Sl cairaieS Q T0k) Sytie Joo x50k MARL iy slapn )55l o
el (s 50k «ole (53l one (dinron
MARL ;5 Groe 550l 5 s oy, » (6 paisme o)Ll @

(olaiin) (b3l Shgy
oyes w0y Yo w039y g oy el @
oyod wop3 e Gl 5 p ke slopsses] @

o0 Qo yd Vo b iy 059y @




A/ iamolS ple § wikigo w03 Mo 40l g wll =hl=
BABAN.IR

SOl (oole 2ol

[1] M. Wooldridge. An Introduction to MultiAgent Systems. 2nd Edition, 2009.

[2] S. V. Albrecht, F. Christianos, and L. Schifer. Multi-Agent Reinforcement Learning: Foundations and
Modern Approaches. MIT Press, 2024.




AP / yiamlS ple 5 i oSS )i 4ol 9 wll =hl=

BABAN.IR
odilojlwdgs g Gualaidgs (GBpiuw | o)l 4 ()0 lgie
. Self-Adaptive and Self-Organizing _. .
9>lg 9 )0 £ Sust eSSl 4y gy Glgie
ystems
PR 0wl — | o ey
0 Sles O ol oumasis — | Hlded (w90
O ‘;Lo.c—‘_g)lé.i v ‘5)l.f,.’;.$| ‘saaM Y ;»|9 Sloss
D ‘s.’.)l.ero fA :G:I-CLM’ Q‘u\&;
LRV

Syt 4y 4295 b et 0l S Glogilly 5 S5 loaible Saaz (Wlr b ldl Goyo ool g5090
i (ol j0 Ol s Jlael og5 slrogeds 5l oolaiwl &yg00 9 (ngd slas,slid g |5 g (sla guin;ls gy
slaibls 5 35 0o glaailoln jidu g0 ,0 Lsesgs i) 5 audaivgs ealas b bgsidls Ll pl jo ool
B o 1y oadame b 55 ke Gekaiogs laailobs anwgi 5 (Hhb (Jol Gl 5 wigd oo ST oadinyse
A yS o0 18 elign sla fule
o Juad puu

Seliog> )9y8 5 Sy whie Slptans ;0 (S @

3,553k J5S sz iz g S5 )05 @
(Seogigil) Hldeasgs bl
#-0¢> sladacas 5 Gulaivgs dilelw
Ol sadlge g MAPE-K §olaiogs a5 ,> S,a0 @
oddasje e ;o daibjlusss slaaslels
Grkiogs sladibelus gl J38le 5 (i sloo S0,
sbosl sl o (5“"""4")9}

(o leimiinn) (2t ) (09

oy doyd Fe oy bl g e Ole 905l @
oﬁ.;m)o\" ‘AQ.CQ‘SJLM 059y ®

$O ki, (sode ol

[1] D. Weyns. An Introduction to Self-adaptive Systems: A Contemporary Software Engineering Perspective.
- "Wﬂe.yk2021
- ..,P S{\}h et al. (Ed.). Smart Computing and Self-adaptive Systems. CRC Press, 2022.

L‘af?ndal] A. McCann, and A. Diaconescu. Autonomic Computing, Principles, Design and Implementa-
dn;.Sprmger 2013.

I4T B H C Cheng et al.. Software Engineering for Self-Adaptive Systems. Springer, LNCS, 2017.

o




10/ Jigmals ple g uintign oS ©Haz dol 9 wll =hl=

BABAN.IR
2NCT 6,18l 5 pias | (o)l 4 ()8 plgne
a>lg g wyd g9 Dependable Software Systems f eSSl 4 (wyo (ylge

s Dal — | HEC o09s°
L slos 0 ol guaai — | Hliee oo90
O Jos-g b ¥ 6,leid| pamass Y ey Slaxs

0O &l fA s b Sl

LRV

(SRl i S sliz pled 50 o Sl (GBS sl S plsie 4 LISl psghe b lidl oje Gan
Ol g el (5l 5 s S5 (5092 RS ST liebol sla g, 5 pAISS (515l 5 slapt cSLe slas,
adeis Jaol sl hg, 58,5 wiales lag (6,158l 5 Slaptus 13 Coue elsil b hroe b o lisl (bgeisls oo

28,5 waalg B 1) )18l 5 St 3 JSCE] o 5 9 Jood (2L
o Juad juu

S5 L LSl o bl 5 wiige sla s @

@ 5 el e 5510 (g BTG lai jo (Sly Byme @

L3810 5 5 laptucs )3 ($55UsS 9 (SS38l slasts, @

SRl S 6 p&lSl gile e @

5l 5 inabl bl ol @

SRy ileglszil s s @

by sladelo 5 (o)l alail (o9, @

Pl s 2 e Jelou e

Ky g 9 Sk S slalile

9,997 el (o150 )15 anals po liBle 5 oS (redi (sl lailiul @

(ol ) (2t ) 09
o yas 2oy o Lo g 53 oS (glacollas o

005 doys Fro o LL yae;l @

o).oJ RSN Y. “’35}% (]




19/ Jigmals ple g uinign o3 ©Haz dol 9 wll =hl=
BABAN.IR

[1] F. J. Furrer. Safety and Security of Cyber-Physical Systems: Engineering Dependable Software using
Principle-based Development. Springer Vieweg, 2022.

[2] S. Bernardi, J. Merseguer, and D. C. Petriu. Model-Driven Dependability Assessment of Sofiware Systems.
Springer, 2013.

[3] C. Hobbs. Embedded Software Development for Safety-Critical Systems. 2nd Edition, CRC Press, 2020.

[4] L. Koren and C.M. Krishna. Fault-Tolerant Systems. 1st Edition, Morgan Kaufmann Publishers, Elsevier,
2007.

[5] H.Pham. System Software Reliability. Springer-Verlag, 2006.




WY / igmols ol g ouiigo oS M ol 9 wll =hl=
BABAN.IR

Guos G SOl | 1wyl 4 o lgie

a>lg g wyd g9 Deep Learning f eSSl 4 (wyo (ylge

M gk Oal — | HG es®

O Slos U ool Y pavaxs — | leed weyo

O Slos— 5 M g,Las! panass Y REAPRINTY)
0O &l A s lw slasy

LRV
onl el Plase glgil Jo 50 0,505, 0l 905 5 (omae 1L, Jsol 5 pralie b lgzeiils (0503 il ()0 ol Baa

Alss 35 pad atee) (ol o AL [ Sy § Bres GoaSd (59 » smas GRL]) ol petlio (33ga] 5 ogdle oy
oS
o Juasd oo
Lo )5 s 3bwosly slagbs ez b 0l 5 o ol i omae (WL (Byxe @
et g Lad 5508 Ve slaaSid (ol g (g SKjlop glaaly @Sl BIS 15l slaass @
Slos S o (i 50 005 A (hjgal aliie sla g, das il 9B 1,5l slaaSis o
oipd JolSio oailoslusss (Shs (sloatss oailolusss (Shg atdi s 8, RS0k @
o1 yte 4 slonilondl aSis )] (slodnugs 9 oy 4Ll @
GaL.o.a‘ PR CCS RN STV ISR SIPINE CE R WP - S T PR AU YEpF PLURIERRU U YER E PLWI
oo o (Ll Wge aSiil ¢ Sl (AT a5 095 a4l 1ge o Jow @
Soo3leye golas 5l asly caly Cawe-oligS aladls> « Jgeme ool 5 axly s golas 5 slaasl o
oy G (i 50 Dl (oS Tk (0,2 (ell slaaSd dag lene ool )l slaasi il e
Groe ol slaaSed wgaze (el eile (e Gedle il sladnngi g ey eile @
ST WD gl Joe g glgil azgi 0l @
Wged oo )5 (sl Tk ;3 Bros (ras AL (Lol 6T (Byre iFres Shod xS0k @

(olUeion) 2oyl 9,
oped 20,0 Be ilaolgy g lagy yoi @
oy0i doyd Ve i Sllllas yo)l55 @
o pod 22,5 Vo i Jlups Ll (y905] @




W/ SiamolS ple 5 i oSS &) 4ol wll =hl=
BABAN.IR

1] L Goodfellow, Y. Bengio, and A. Courville. Deep Learning. MIT Press, 2016.

2] A.Zhang, Z. C. Lipton, M. Li and A. J. Smola. Dive into Deep Learning. 2021.

3] S. Samarasinghe. Neural Networks for Applied Sciences and Engineering. Taylor & Francis, 2006.

[
[
[
[

]
]
]
]

4] S. Haykin. Neural Networks and Learning Machines. Prentice-Hall, 2009.




0/ gl ple g ki a3 ©Has doli wll =hl=

BABAN.IR
NPBlp i obml sldsiglgaio | 1oyl ar oo (lgie
a>lg g wyd £ Software Development Methodologies f eSSl 4 (wyo (ylge

M (L Uab — | HG es®
U (slos s — | Hbee oegys
O Jos-g b ¥ 6,leid| pamass Y g Slosy

0 sl FA el ol

LRV

e Slsziils sl Loy sl 5 petlie g 538l 5 sl slasiglsae b lsziils (30,8 LaT ool Guan
3l 5 slol oyl b slaJastio o lagSol/lasSll da s5slsaie sl o Jalos sloiis, b i lae slacsislsaio b olis]
s laghslgaie (o po 15 oh (pho pol Jl ;0 a4 azgi b g oo LT (s55lgate cwiige slagsds)
.b)b ;).o.: ‘Jf‘cs“’ u’;‘ng’;)jJﬁM > Bowe ¥ ‘_A.!S 6‘9“‘7“’ 9 )L.‘>l...u | g.,JLC
o ot yuw

abg o (b3l sloylne 91,5 5 slassgdgnie JolSS azsu b @

15e o (oo 55k sladges (o) » — Fusion g5glguse Ll 8,20 @

TSP-PSP 4 FOOM (EUP {USDP RUP .OPM (clo sjslsiiio — poms s slosislsie alos 5ymo @

Scrum [DSDM FDD (Crystal AUP XP cla gjslsaie - Solo slossz o ¢ asislsate alos bymo @

DAD ,
53l 5 sl anl b clagSll ol 5 lasSIl @
e ol ax5 (sla Juolie o

S5lgie cwiige sla by, @

(olein) (St y,l Sh9)

oyai doyd Fo e 30kl 5 p ke lapgesD) (el @
0 yos 22 )3 YO (g g0 0013 525 Lo Jobo 55 45 (o dus) (g (oS @
003 22,5 VO {(EPFC JIpl b (iglgaie (cwsipen (2305 ) (o (205 @

$O ki, (sode ol

[1] B. Henderson-Sellers, J. Ralyté, P. J. Agerfalk, and M. Rossi. Situational Method Engineering. Springer-
‘Vel-lag\2014

fZ] ‘C Jths\SonWare Methodologies: A Quantitative Guide. 1st Edition, CRC Press, 2022.

[ ]” R. Ra}nsrn‘hnd R. F. Paige. Process-centered review of object-oriented software development methodologies.

-,_\ L) _"AC’(M Computlng Surveys 40, 1, Article 3, pp. 1-89, 2008.

I4T ,@MG Software and Systems Process Engineering Metamodel Specification (v2.0). OMG, 2008.

o




Yoo / siamolS ple § wkigo oSS oMz 4ol wll =hl=

BABAN.IR
Sloibw Grlore | 1wyl wyo (lgne
a>lg g wyd g9 Enterprise Architecture f eSSl 4 (wyo (ylge

o s Ul — | o g0
U shos U ool paarii — | Bliee ey
O Slos— 5 M g,Las! panass Al :aslg Sl

0O &k FA iesbw Slass

LRV

SIS g oolaiwl sl p3Y (las Sog; g o by, ) slasiglgais dag )l s B L (bgmmisls uyo (ol 5o
A aseles Lsl Slejle (5 lene

o Juasd oo
lejles 5 lere 059> puplae g SLISL G;LWT .
Sl g less pgas anld Jlaxl 320 @
SleMb! (5,58 g0 pnly o3, abp Slo b Slisl o
Slojle Gylors slocsz )l s g (Syme @
Slole 6rlaxe Glagiglgaio g pi 5 (Syxe @
LS s Slojle silone (Sy2e @
Sloile 6 lene Sy g gilwosly L olisl @
Slejles 6ylexs sl 0,5 L oLsl o
Sl gilexe 651055 g (g3lwesky sboigya @
by g Cotel Dledbl )5 5 g S g2 0 slo oo @
Slojlw slons Jil g Co e @
Sloile Golare b)) @

(o leimiinn) (2t ) b9

oyod o )3 £ 1o 50l 5 p oo slagyse;l @
oyad oy Fooi liegh sl o




Vo) / sismolS ple 5 owiigo a3 &) 4ol wll =hl=
BABAN.IR

[1] S. Kotusev. The Practice of Enterprise Architecture: A Modern Approach to Business and IT Alignment.
2nd Edition, SK Publishing, 2021.

[2] T. lyamu. Enterprise Architecture for Strategic Management of Modern IT Solutions. 1st Edition, CRC
Press, 2022.

[3] M. Lankhorst. Enterprise Architecture at Work: Modelling, Communication and Analysis. 4th Edition,
Springer Berlin Heidelberg, 2018.

[4] S. Chalmers Musukutwa. SAP Enterprise Architecture: A Blueprint for Executing Digital Transformation.
Ist Edition, Apress, 2022.




1o¥ / yiamalS ple 5 uigo a3 ©Muazi 4ol wll =hl=

BABAN.IR
A iy Il P (pwiien | i)l A o8 Blgie
a>lg g wyd g9 Advanced Software Engineering f eSSl 4 (wyo (ylge

s,k Halb — | B gy
U shos 0 ol guaai — | Hliee oo90
O Slos— 5 M g,Las! panass Al :aslg Sl

L &5k FA el slass

LRV

slasigaie Jold a5 sl Jl58le 5 dmwgs jo oolainl 050 alize slapslol)ly b )b gisls G,L..J ooy el gl Bas
Sgdise e drwgl (Soazy Cupde 4 ilie 50 Koy, (rizeed g I8l Arwgi calie
b lad
HPlp s drwg sla Souzmy @
Rl dnng lagigate JolSS
B g JlRle s (ot dF Az 0,505, J)5e D l58le 5 anng) Jli8le 5 (Suay o e gbes S,
(Jele (e 38l 5 qmsaiges
Joe (sl 38le 5 axags
Jle s Jpaze b cwsige @

Rl drwgs Sl slahs,
DevOps) Cldos g drwg )8 @

)‘P‘Pﬁ drwgl jO (6,40 9 (S )godowd LSL“’J‘B)
9y e Hl8le 5 i

(Golein) (i3l (Sh9)

0 y03 Ao )0 O* 13l g 09 p « Dl ped Juld S slacJled @
0 yod o, B¢ :L‘”Q}"}—‘ °

GOl (ode 2slo

[1] D. Farley. Modern Software Engineering: Doing What Works to Build Better Software Faster. Pearson
Education, 2021.

[2] V. Gruhn and R. Striemer. The Essence of Software Engineering. Springer Cham, 2020.
.=-'{3-1-;_C}}cBOQCh, R. A. Maksimchuk, M. W. Engle, B. j. Young, J. Connallen, and k. A. Houston. Object-oriented

5 g}ys@\aﬁd design with applications. 3rd Edition, Addison-Wesley Professional, 2008.
[ / o =
| (4} K|Pohl, G‘, Bockle, and F. J. van der Linden. Software Product Line Engineering: Foundations, Principles

LAY E&;Técﬁniques. Springer Berlin Heidelberg, 2005.

\ TN e

tIﬁ']_M ﬁ&e‘li and M. Jones. Search-Based Software Engineering. Knowledge Software, Ltd. 2020.

o




Vo / Jigmals ol g uintign o3 ©Hazs dol o wll =hl=

BABAN.IR
g le (owadgen | 1oyl 4 950 (lgne
a>lg g wyd g9 Requirements Engineering WO L3 [ PRWET RN PUvs

M (L Uab — | e ey
U shos U ool paarii — | Bliee ey
O Slos— 5 M g,Las! panass Al :aslg Sl

0O &k FA iesbw Slass

LRV

RPWARTIN Tl sy 4 oo QT Glaguinls 4 STad aales axles el b (6 5 gunalS s S5 (6 jlwooly
oduzmn ol B @ g bl slagaiejls @80 olulid (6 Fgmals Slapivams (Sauzmn (il3dl g (558 Lol o
W)L....d 9 46)L»J-.\A ‘LQ)L&M 9 ;.0....95_: “S:L..JL..M: Lg‘)" ‘;5..3 9 Lmu,uj) )‘ La w‘ [o)y ‘L)"‘)"L“" w‘ o-.\.l.); &J‘“"""
L oSS Onazs abolin oyl gomisls G}L»L:d;ﬂ (o0 el 5l Bas 0ed solaiwl (65 gumelS (gl pinn slaguin;ls
Silwdiins g hoogi (98 (1) dagaiells Ganaglyl 5 (@oplosle (V) (0,5, 58 5 63,5, slagaiajls
Logaiesls (i litel g o)l o Jelow 0928 (B) dagainjls (g3l 53 (F) daganesls
b Lad

b gaio;ls gwiige Sl @

o sl ‘5.»[.3‘)')‘ °

b gainls S Cpuouds @

b, g basls Julss e

b guinjls gwiige ;o 2l Fosaio @

o saio;ls silwJos o

b gaia;ls (e )liel g (ow)ls @

b grnjls o poe @

(Golein) (L3l (Sh9y

oyes o3 P 5kl g p Sk slacygesl @
0 yod o ) f. - Yy} lemuz.&i'” 5 e




VoF / siguols ol g uintign oS3 &Hazs dol 9 wll =hl=
BABAN.IR

[1] P. A. Laplante and M. H. Kassab. Requirements Engineering for Software and Systems. 4th Edition, CRC
Press, 2022.

[2] A.Lamsweerde. Requirements Engineering: From System Goals to UML Models to Software Specifications.
Wiley, 2018.

[3] J. Dick, E. Hull, and K. Jackson. Requirements Engineering. 4th Edition, Springer International Publishing,
2017.




100 / fiamols ple g wiikigo SuoSI & Muans aoli wll =hl=

BABAN.IR
g5k (oo o8N a5 | oy ar ()0 (lgie
a>lg g wyd g9 Algorithmic Game Theory f eSSl 4 (wyo (ylge

M (L Uab — | e ey
U shos U ool paarii — | Bliee ey
O G-yl M (g,lusl oz Al (oo lg Sl

0O &k FA iesbw Slass

LRV

oloiz! pole 5 518 g solazdl gloo o byl (2 fietes 457 3,10 Lo 31 (6 ) komms 50 (smsg Lo 2)\8 s 3l ks
Loyl 51 plaS o a5 o )lo )59 m0 olgs-095 5 iaiign sladale Jolds olaptunn b lagsib 4,55 0 (S5 b ool
A Lkt o ) gt 5l &Sl g 1l b3l ol caims oo ot | s Condg s las 4 Ly

oS S hlate g Cawys loged 4 1y lagyT puilgin B osS o SS g om0

o Juasd oo
ool #lsil sl manlin g Sloia o
aogs e Jlawe g Jolss blis annloca @
Ol aSod 0 558l 5 5992 B iyl o (5 a8 @
by (Sazm S 5 ol Goine Sl o
S bl 5 sl SIS o
i g Lol slasl @
5y sl @
S95oke S preal ailp g (Solad slasil @
8 prlSe ()b 0
SleS 5 sbowlie g lowlie glsil
bl Seelis @
&S0k Jilue @

(olUeinn) o)yl o9,

(005 22,8 £4) (y90)] @
(o405 Qo0 V) (py ol @
(O).o.; ».\.40)\3 Y’))L«.A.m.d [




Vo8 / fomols ple g wikigo w03 ez 40l wll =hl=
BABAN.IR

[1] T. Roughgarden. Twenty Lectures on Algorithmic Game Theory. Cambridge University Press, 2016.

[2] K.R. Aptand E. Gridel. Lectures in game theory for computer scientists. Cambridge University Press, 2011.

[3] Y. Shoham and K. Leyton-Brown. Multiagent systems: Algorithmic, game-theoretic, and logical founda-
tions. Cambridge University Press, 2008.

[4] N. Nisan, T. Roughgarden, E. Tardos, and V. V. Vazirani. Algorithmic game theory. Cambridge University
Press, 2007.




VoV / Siguols ol g uintign oS3 &Hazs dol 9 wll =hl=

BABAN.IR
S 4l | oy A o plge
a>lg g wyd g9 Complexity Theory WO L3 [ PRWET RN PUvs

o s Ul — | o g0
U shos U ool paarii — | Bliee ey
O Slos— 5 M g,Las! panass Al :aslg Sl

0O &k FA iesbw Slass

LRV

L bl e as,las Lol slas sliws 5 ()90 cdamle Souzn slp b sloJoe @)l oy cpl 5l Gon

4l ol 65 B4 2 h9pe rizen g ol (oldd 5 Sloj Sz Gl cE Lt g al (ol (sLLAS
G, sl s, 5 s0glsS Dlawlore ¢ Bolar Slawle «(65l0 Dlawls aiile Slawlxs 4y ,la5 sasas slasls jo

o Juasd oo
S5 slagmile 4,k 5 (55,0 @
hlod gma85lb jsbay 5 2550 slagl; o
20 Upread Plae 2 5y50 @
Jolass o Blaie 5 ool (slate 2 (5550 @
2lad 5 Gloy (Soazn Sl k2
NP-Complete Jluws g (pod-SsS dnad g jals oy 25 @
o1 e Jlus 5 PSPACE-Complete 5 cNP slacs,
olai slapi )55l (Saazy glees, o
P S (Ggy0 JLsbe «slse slap )55l o
Sribca,® slylS g 8 bt )il (Sazm glees, @
helss DLl s, K050, 9 Sz slaa )l bLs | e
o55lsS Slle  Sauzy 4 L @

(olUeinn) o)yl o9,

(opes 22 )3 F0) 50kl g (0p05 20 )3 Y) p50kee (slaggesl iy9e;l @
(005 2oy Vo) oy (B yme (ygie bl 0yl (S iz 100505 @
(0 505 0o, VO) ally 9,4 dllie wix dslllas gl a5 ag o Olegoge jo lallae &Sl : cimghy (o)l35 @




VoA / Sgmels ol g uintign oS3 ©Haz dol 9 wll =hl=
BABAN.IR

SOl (oole 2ol

1] C.H. Papadimitriou. Computational Complexity. Addison-Wesley, 1994.

2] S. Arora and B. Barak. Computational Complexity: A Modern Approach. Cambridge University Press, 2009.
3] D.Z. Du and K.I. Ko. Theory of Computational Complexity. Wiley, 2000.

4

[
[
[
[

]
]
]
]

1. Wegener. Complexity Theory: Exploring the Limits of Efficient Algorithms. Springer, 2005.




108 / Siguols ol g uinrigs oS3 & Hani dali g wll =hl=

BABAN.IR
BBy ooty yglIl a5 | 2 g )b &y w0 Glgie
a>lg g wyd g9 Algorithmic Graph Theory f eSSl 4 (wyo (ylge

M (L Uab — | HG es®
U shos s — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA iesbw Slass

LRV

oled] e Hbgzails oy cpl jo il AIF gay i jo 4 ion ol b bgmidls olisl o wys cpl 5 Baa
LB slapie, o8l (b slaghs) b sy sloldls g mhane oS ol slacdl S 1o las ladlS 5l ot (slaes, L

U Jucad s
adgl prolio g cay)les @
slosb slacsl S o
s o ;581 g 55y sl e
Srhamlic gladl S o
ol sl S o
S PS8 LQCA:S)Q °
ahe sl 5 o
glhe Gl 5 (59, Jiluwo @
E WRC
oddgainidio slodl T @
(8015 ke 2 k55 o

(ki) (i35l 9

0 yod 223 VO 165k sl yo5 @
0 yoi )0 DO 1 L 5 5ok slagyges] @

o).o.; ».\..o)é Y. (5‘“&5)" 0)5]: [ ]

SOy (oole 2ol

{‘I] "M CGolumbic. Algorithmic Graph Theory and Perfect Graphs. 2nd Edition, Elsevier, 2004.

[Z] (}:Qhagt\n\nd and O. R. Oellermann. Applied and Algorithmic Graph Theory. McGraw-Hill, 1993.
{ [3“]': Nlﬁhlze]ll and N. Chiba. Planar Graphs: Theory and Algorithms. Dover Publications, 1988.

L f |
.J

{4‘]~_DL}H) West Introduction to Graph Theory. 2nd Edition, Pearson Education, 2001.

b .-—
. N A '{ -~

o SN




e / gismolS ple 5 owiigo S &)z 4ol wll =hl=

BABAN.IR
wbxe oy | o) 4 )0 plgie
a>lg g wyd g9 Semantic Web f eSSl 4 (wyo (ylge

M (L Uab — | HG es®
U (slos s — | Hbee oegys
O Glos- i ¥ gL panass Al :aslg Sl

0 &5k FA sl Sloey

LRV

Cowl diadigr (G ;o gludl o Jule i3lo )by (ialS jalaie a4 odle saiedign (iuli8l yujs 5l Bos
Ul ¢ olise alizee sl g zolaw b w0 ool 1o bgziils .l co 3a25 g (slad cwlids i b yol cpl a5
(Lol sl 0978 g (owlid pliwd Y b Lo (cwiige 5 6005 Jlae Y ;o )3 09290 (e (L

A dalgs Ls] la cwlbid ylive cllS g 55l 50

o Juad juu
RDF )b 3 RDF) plie chogi w9z )l> @
RDF slos s )5 9 gy ails Jols coledbl jioles @
(6,66 5 SPARQL wiile) RDF gzl g 925y slaply; @
o bl w6108 Smil 4y g ,Lissl (OWL) g owlidplans oL @
S50 sl Jole 5 Slejlu plesl da ol ls o o (yiils Co oo @
(0 »¢ 3 SKOS DC FOAF aisle) 59290 S e o cwliislvn @
osls ol g oolsl,é @
148 > Bl g (6,5 50m0lS puiled (LS g 00ls slazel Pl jo o0 5 S poai @
wlize sl Sug ¢ S 5 sladal 5 tonias jo5 Dlwlos ¢S 055 Yol ¢ 2Ll (g loso t lixe g Xor g @
SE

(okaion) (i Sh9y

0y 20,3 Ve ip ilee (gl @

oy 22,0 VO i 5okl (el @

003 20,5 VO 168,90 aalllas 5 (55lw o0l Jold o slacn yoi @
oyos 22y V0 1 Sl (Sladod oy @

003 20,0 V10 1 GbL (Jes oy,

il ao o Ve Jles i Glud> o Jld oS )5 @




M/ Jigmals ol g uiian oS &Hazi dol 9 wll =hl=
BABAN.IR

[1] A. Patel, N. C. Debnath, and B. Bhushan. Semantic Web Technologies: Research and Applications. CRC
Press, 2022.

[2] D. Allemang, J. Hendler, and F. Gandon. Semantic Web for the Working Ontologist: Effective Modeling for
Linked Data, RDF'S, and OWL. 3rd Edition, ACM books, 2020.

[3] G. Antoniou, P. Groth, F. van Harmelen, and R. Hoekstra. 4 Semantic Web Primer. 3rd Edition, MIT Press,
2012.

[4] A. Patel and S. Jain. Present and future of semantic web technologies: a research statement. International
Journal of Computers and Applications, 43(5), 413-422, 2021.




MY/ Jigmals ol g uiian o3 ©Hazi dol wll =hl=

BABAN.IR

SO ble 635 0L | 1w s wyo plgie

9>lg 9 )0 £ Applied Machine Learning f eSSl 4 (wyo (ylge

M gk Oal — | HG es®

O Slos U ool Y pavaxs — | leed weyo

O Slos— 5 M g,Las! panass Y REAPRINTY)

U &k A HOPS YRS

LRV
Oligzadls (ldl Guys ol Baw ol a8l (gl 05 cwdigs g psle aliss (sloojox )0 Grile (6050 054!
4 ol as e glap o8l Guyo cnl o el (605 Sjgo 4 pdle 6550k b qwaige il slaals,
Sgdon gl a1 53 (5325 Slaojgy g o Jlie g 485 I3 (w2 090 caiiud Doy g laeols Sl S0k
1o fuad pou

Lo )5 g (5,0l alide los Sog; » (5 50 aeie @

Sl ygan g dlold ol las (o3lo 0 yig iroslo b slisl @

o Sns el 5 il o

ol dddgo Jdoi olul jialS @

oyt L 5 sl o a9 S5 @

Ol I edle ((Seiaad g5 ) 00l o el S350 iilisn K S0 gauains

Joe bl g hlite e Liel ilaJoe (9,5 oo g (23,1

Sz n e sl abades Gl e Sla by, ganaly> e

SSwl § Sty « S 1 orexd sla g, @

s slbaSl @

sl (5 pSoly @

S Slapian § S35 slap 551 @

(o leimiinn) (2t ) b9

0y0i do, Frot05g g Loy o5 @
oyad X2 )3 B 1 Ll g e 5L slagge;l @

0p0d duo ) Vo ok ilghy 05gn @




N/ Siguls ol g uintign o3 ©Haz dol 9 wll =hl=
BABAN.IR

SOl (oole 2ol

1] K. Murphy. Machine Learning: A Probabilistic Perspective. MIT Press, 2013.

2] E. Alpaydin. Introduction to Machine Learning. MIT Press, 2011.

]
]
] T. Mitchell. Machine Learning. McGraw Hill, 1997.
4]

[
[
E
[

R. S. Sutton and A. G. Barto. Reinforcement Learning: An Introduction. MIT Press, 2018.




NF / amols phe g uikigo HuoSI & Muans 4ol wll =hl=

BABAN.IR
Silwaatr (o) | o)l 4 )0 Ol
a>lg g wyd g9 Optimization Methods f eSSl 4 (wyo (ylge

(s Oal — | e ey
U shos s — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA iesbw Slass

LRV

S F5eeelS SlaaSid 055> ;5 ik Jlue o 5 s3luoe sl (28L; Silwainte Sty 2 G900 copd (nl 3 Ba
Slazli gy oS wib co oo Gilwaiage » Lol aST cul (mle (amass Jlus o5 ) paw o Slbls )l 4
GSslwdinge (409 oo 3318 5 o e sladacgese (59, ose milgl (g jlwaig At axlllas 4y g el (g5l
aipe Lalyd g 0)ls Bllad (gl i b Ll (ome a2l jo 1 easS (o0 Solel (IS e 4 cs |,
Girb 5l Jlae lety g9 wome aiS Sl SIST 4y glong axg Wisdior wgmie S Ll o S 6l ol

Al arlgm ol oI Ldow &g 4y ool ) sl clogd jud 9 b gla g, Siis

(o s s
(@l gy

1St slaJlie ¢ by e pgd 4 pe (bgye (e e (em e o bP) il Pl S5 ST @
(max-min fair lg jacass

(305 5 (s 35,5 (53t sl in) oo cslopie 80 5 (ol Sad Sl ool S s o

St ol Sl et sla ) (Srnge bl ) (KKT) S5 055- tg)l5 bl 5 5o 41,0 o
Uy pavass

ADMM (550 5 (590 gm0 slapis ;o3 cams Pluws 30 czgojo algs @

oaDE 8 (Silwdinte ©

G35y 2 (SlAedie ®

(& 3lwaig 5,150 fl).lo) Al 50 mibe amasd &lp el cnd slep e » Sldssie

(soleiin) (2l b9,
0y05 Aoy Vo il ol @
oyes woyd £ i bl g pioke slagygesl @

0 y0d Jo,0 Ve 059y ®




N / gismolS ple 5 ki oSS )i 4ol wll =hl=
BABAN.IR

[1] R. Srikant and L. Ying. Communication Networks: An Optimization, Control, and Stochastic Networks
Perspective. Cambridge University Press, 2013.

[2] S.P.Boyd and V. Lieven. Convex Optimization. Cambridge University Press, 2004.

[3] R. A. Berry and R. Johari. Economic Modeling in Networking: A Primer. Foundations and Trends in
Networking, Vol. 6, No. 3, pp. 165-286, 2013.

[4] S. Shakkottai and R. Srikant. Network Optimization and Control. Foundations and Trends in Networking,
Vol. 2, No. 3, pp 271-379, 2008.

[5] M. J. Neely. Stochastic Network Optimization with Application to Communication and Queueing Systems.
Synthesis Lectures on Communication Networks, Morgan & Claypool Publishers, 2010.




N5 / giamolS ple 3 ki oSS &)z 4ol wll =hl=

BABAN.IR
0318 (pogas v > g Cumal | iiqw)l Ay )3 (leie
a>lg g wyd g9 Data Security and Privacy f eSSl 4 (wyo (ylge

(s Oal — | HG es®
U (slos s — | Hles 9y
O Glos- i ¥ gL panass Al :aslg Sl

U ol FA sl Sloey

LRV

6‘4.]44‘) Lg)Lo..’.o 9 LQJJ.A c)}'a'.l.o U"‘ 6|)J el 00l 6@9,42 > 9 w.o‘ EY Jay).c uLCyoyo ao.;xfﬁ)o o0 U"‘
CLH_,.M;‘ dosle BYRCY LgLCbu,.Jb (e Juj.u.vsn uL..; oolo Lgl.cooliil.& ) SleM! ‘;’Ln):;m 9 Cowo GL‘M-.’.B) )...» 9 Q.o‘
..\J)..f‘s‘o )‘).9 R 0)5,0 LCBQT LY by),c LgLQ)lSo‘)j ccb‘b 6.09..4} > 400‘0

o Juasd oo

el sl Jaw glgil cosls Covial (Sloo 18 g sl osls laolol  (slasais dodie @

Sl sllael Jow Take-Grant  owypws J oS g ylo 4l ooy, ieosls g lusl owyiws JuS @
ol b yinS g System R o

NoSQL § XML «(ORION Juw) 1,55 & a0 sboosloolSl jo (qwyiws J,uS @

gadiw bogxl> Jow  dawais el gladaly Jow iaesls oL 5 Ll cwpws J a5 @

s JFS e Ja i 5 slo Jan gl gl S e 5 Lo G2 (s JAS (sloJas o
o i

(oo gtie) ablie (slaig, g glociwl CMes glgil ¢ Jow czlicinl lgl ools Zlisciwl alins g (5 kel ool sloll ®
1,5 losel lasgans

S o518 G <yl lyl <Caple 5 i g > o

Joe 4 Oas Kk ag e wleS Jow) ools jliasl (o zlicul OMes 1 pogad v > g sbeS slo oo ®
ROl pogas w2 L ad e £o8 (elieS Joo K 4o (olieS

970 OB Gy pe g (tloizl laaSed )0 pogas o > 0

Cono b Jue g e 3slSe «opol DBMS sla s Lo 0yl 0ols olSL 1)k @

&l Y game o Sl @

(ki) (i1 b9y

oyes o3 Ve tofgn g lagy pel @

005 Qo ;s B0 1 Ll g p ke slagyge;l @

0)43 oy Y. Wﬁ)) °39)‘3~ (]




MY/ mols ple g wikigo w03 Moz 4ol wll =hl=
BABAN.IR

[1] M. G. Fugini, S. Castano, and G. Martella. Database Security. ACM Press, 1994.
[2] M. Gertz, S. Jajodia. Handbook of Database Security: Applications and Trends. Springer, 2007.

[3] M. Abrams, S. Jajodia, H. Podell. Information Security: An Integrated Collection of Essays. IEEE Computer
Society Press, 1995.

[4] D. Denning. Cryptography and Data Security. Addison-Wesley, 1982.

[5] E. Bertino, G. Ghinita and A. Kamra. Access Control for Databases: Concepts and Systems. Foundations
and Trends in Databases: Vol. 3: No. 1-2, pp 1-148, 2011.




NA/ Smols ple g uiikigo SuoS3 & Huans aoli wll =hl=
BABAN.IR

NPl ol drwgi | 1oyl 4 oo plgie

9>lg 9 )0 £ Secure Software Development PN L 3] PV IR POvs

M gk Oal — | HG es®

O Slos U ool Y pavaxs — | leed weyo

O Slos— 5 M g,Las! panass Y REAPRINTY)

0 ke fA reas b Slas

LRV

LT ool (69,0, (sloasl s 5 (513810 5 (sloppiomns (55l 00l 5 ik 5o (Lol slatdle L) plszetils (oo ol
Slesoge il o ndy ol 3l Glozles (3 0x0 (S5 5 l¥las S pdy co] glsil el cooal Sjla e
5 Cutal 3ol L diang) O j00 4l g0 438 03j5e] g0 gzl (rizran igd oo zokae (wyd (ol 0 45 Wit
S sledos ¢ sl sl gl Jdos b gl ol 03 ISl (gl 0,8 ablis aaas L 15810 5 dxwgy Ol> a5 >
L olszmtils (rizen iy S18 1) (el 5031 5 (il 5 5 el (g A0l el Dlboloe Sy e wyag
Kgd oo LsT Jl38le 5 oyl dxgs sl 9290 sl Il 51 (S

o ot yun
baloax 5 58wl sl LS55 l38le 5 )0 (ctel Pl 113800 5 cocal @
el slas laslinl @

b ool (b (bl Jdod 5 wawd ildae el Slpsinjls Jlod i Sl dnngi Sl a2 2 @

el 9ol 3)lge S e slalpl i el gasl Szl sy el (b)) il ges] e
S BF B sesl dsis ge3T ysesl Sladg, @

Ob) 3 e ool @

oy cod sleasl o okl @

Jlge 6025 slaasl p jo ol @

(okadin) (el Shgy
0yes dopd Vo 09 g B0y poi @
oyad woyd 00 1 3bl 5 p0ke slagse;l @

oy0d Ao yd Vo b iy 059y @




18/ amols ple g wikigo w0 S Masns 4ol g wll =hl=
BABAN.IR

[1] A. K. Talukder, and M. Chaitanya. Architecting Secure Software Systems. CRC Press, 2009.

[2] G. McGraw. Software Security: Building Security In. Addison-Wesley, 2006.

[3] M. Dowd, J. McDonald, and J. Schuh. The Art of Software Security Assessment: Identifying and Preventing
Software Vulnerabilities. Addison-Wesley, 2006.

[4] M. Howard, D. LeBlanc, J. Viega. //24 Deadly Sins of Software Security: Programming
[5] M. S. Merkow, and L. Raghavan. Secure and Resilient Software Development. CRC Press, 2010.




1Yo/ Fomols ple g (uctigo oSS SHuas 4ol

uLL.:.llh.hJ

@iS o o by, @b 5l slakly slaasl p cudS S99 Como I liebsl sla

BABAN.IR
aol yr (alo ;N g Judodd' | 2(om)ld 4 o0 plgie
a>lg gy o Program Analysis and Debugging f eSSl 4 (wyo (ylge

M (L Uab — | o g0
H e D ol panazs — | e ey
O los-g s M 5L panss Y :aslg Sl

0O &k FA reee b Slass

LRV

o9y b gs’LW‘ oS ol Saa

ol ble 6 S0k p (e B0 ,Sug) A ofg axgi blas e g

U bucd pas

o8l 4 Lol slad,Sog, o)y @

38le s Ll el slo sy 2 5590 @

N3ley sbigy Jelos oy, 2 sy @

o3l s soliul 8550 (riile 6 S0k (938 2 (Sy9 0 @

(defect prediction)

MPley @l st @
(fault isolation) Uaz (gjlulas sla s,
(fault localization) Ua> b 56 sloo S5 g,

(program repair) waol ,» 5055 oue,i ®

(ki) (i35l 9,

oyeide; Yo ip S ile (903l @

oy 203 0 o5k 9031 o

0 yes doyd Vo 059y 9 IS @

[1] X.Jing, H. Chen, and B. Xu. Intelligent Sofiware Defect Prediction. Springer Nature, 2024.

[2] Q. Zhang, et al. A Survey of Learning-based Automated Program Repair. ACM Transactions on Software

Engineering and Methodology, 33 (2), Article 55, pp. 1-69, 2023.

[3] L. Gazzola, D. Micucci, and L. Mariani. Automatic Software Repair: A Survey. IEEE Transactions on

,So’ftwa\re Engineering, vol. 45, pp. 34-67, 2019.

\ ~. Se%"{t‘; ly Morgan & Claypool Publishers, 2020.

A N S

'.\l -_-- o

Jf_p'
Aop bt

L 'l
N, et
% ;

y

i S

ZelL@?\Why Programs Fail: A Guide to Systematic Debugging. 2nd Edition, Morgan Kaufman, 2009.

$;§Pasaleanu Symbolic Execution and Quantitative Reasoning: Applications to Software Safety and




WY/ Sigumls ol g uiian o3 ©Hazi dol 2 wll =hl=

BABAN.IR
ST 9 9 9w jeign | owyld & (wyd (lene
a>lg g wyd g9 Search Engines and Web Mining f eSSl 4 (wyo (ylge

o s Ul — | o g0
e e e — | Hles 9y
O Slos— 5 M g,Las! panass Al :aslg Sl

U ol FA el oloss

LRV

9 G:b)b 6l.€de.o 9 slew! LS'L“LGM}L.*.J bl 643‘)‘ Cyo Lg)b;‘ LsL‘Z’L;}iﬁ L QQW‘Q G:L.M:T oy Q.;J )“ RV
slrosls dcgoas (59, LQJ J,,{Lnﬂ P ‘S,Ls)l., Lgl.cor‘,.';.l)gil\ Golwoslo yeud oy ool jo bgziils Lol Ry ‘sgl.i)')l
g o LT Canio adly Sl > (gl Sledbl 3l clocSeiSs 5l oolicial b e it

o Juasd oo
ey sleadlse o
Sl sl Sle
S e
¥Ion ®
s Sl gige (5 lone @
Shy e
bl e
w5 ool Jgo! @
oy ile (A5
w5 ol Shls e
oy Sl (h9lS @
S 4o (Bpas

(solesion) (2l )l b9,
oyed do,3 Ve iojon g agn e @
0y oy B 1 SLL g p ke slagysesl @
oyod doyd Vo i g 059 @




WY/ Sigumls ol g uintign o3 &Hazi dol 9 wll =hl=
BABAN.IR

[1] C.D. Manning, P. Raghavan, and H. Schutze. Introduction to Information Retrieval. Cambridge University
Press, 2008.

[2] S. Buttcher, C. L. A. Clarke, and G. V. Cormack. Information Retrieval: Implementing and Evaluating
Search Engines. Mit Pr, 2010.




\YY / 5igmols ple g (owihigo oS SWuaxd 4ol y9

uLL.:JIh.&J

BABAN.IR
o owibly | o) ar o plgre
a>lg g wyd g9 Crowd Computing WO L3 [ PRWET RN PUvs
M (L Uab — | HG es®
U shos U ool paarii — | Hbee oegys
O Glos- i ¥ gL panass Al :aslg Sl
0 &5k FA iesbw Slass

LRV

2398 5 ooliiasl (310« pladil wsyslmer 4 &5 sl graz (LT Come b plgzadls QLS (e ol 5l Bue
o351 03558l 0310 51 se eunsl 00 iy il 5 Wblel dayeze dapss aile elaizl sloolys ;s a5 el
dog slaalbs (orex slagsl daSOly,See daSDly da Sug dapg 9 (Jooal cog wile) (egiia 5 duxte slaib,
Sl e (sloinl DLl (W)l b Juted ln (g daple; ply celeizl laasid 5 laails) oS
s L)lpl ul » oSl Jgol b plgeials uyo cnl jo el a8 )5 )18 (1) 157 oy jo Sledlbl (5 )5Ld 5 wlbls)|
eletzl Sl anled gjlwesly 5 >k Jsol l bl 2 1) a0z sloll 06,5 o 0 5 o Lsl o T ¢l
9 ldly) cewlid bl (oulidanel> (egran (hgo lble s (owdige (LD pole wile ilise slaojs>

255 oo ol lojls L,

U Jucad s

GCLA..}‘ LchAS..w 9 L:M.EL..:) LgLCboo‘o J.J;u °.)..'19'~’ LSCL"‘"”" J.,.L';u 9 65[5 A
Joles (b g b slaybg, @
S Slowlne g hlge @

(A/B Q}A}T) w)b'l U»»JLQ)T °
Sl el g (me slasl @
o o 5l ¢ gladl Slawlxs (Crowd Sourcing) s ,lew ao> ®

5L 5yslg coaizs ;95 ¢ (Collective Invention) cee> (5,513 @

b e slal8le 5 g lgiome o pae Slapiunw ogr (S5 Hlie 05 Slapiu @

W g pogas o> @

(ol ) (2t 51 (09

0y o yd Vo k00 Eon o LL o olieS LSL“’Q}"}T o

o).oj..\.a)o\”' :Q|ﬁLE.350~>‘éJﬁ.l.>d
0yl Mo yd Vo i e yd A inn g 5 Gaes Elio 0 50 )0 gl o 6l Hlien SO kSl @

005 Ju2)0 Vo 0,85 V-F slops &jgo a0 oles 0390 @




IWE / JiomolS ple § wkigo oSS &Mz 4ol wll =hl=
BABAN.IR

o yas duo s Yoz ales el @

[1] S. Dasgupta. Social Computing: Concepts, Methodologies, Tools, and Applications. 1st Edition, published
by Information Science Reference, November 30, 2009.

[2] P. Zaphiris and C. Siang Ang. Social Computing and Virtual Communities. Chapman & Hall, June 7, 2017.

[3] A. Coman and S. Vasilache. Social Computing and Social Media. 15th International Conference, SCSM
2023, Held as Part of the 25th HCI International Conference, HCII 2023, Copenhagen, (Lecture Notes in
Computer Science Book 14026), Jul 8, 2023.

[4] H. Takada, D. Moritz Marutschke, et al.. Collaboration Technologies and Social Computing. 29th Interna-
tional Conference, CollabTech 2023, Osaka, Japan, August 29-Sept 1, 2023, Proceedings (Lecture Notes in
Computer Science), Aug 23, 2023.

[5] S. De, S. Dey, S. Bhattacharyya, and S. Bhatia. Advanced Data Mining Tools and Methods for Social

Computing. Hybrid Computational Intelligence for Pattern Analysis and Understanding, Academic Press,
Jan 14, 2022.




1Y / 5igmols phe g (qwiign (oSS SNans 40l g9

uLL.:.llh.hJ

BABAN.IR
I g’ Glausald (wiipoil | 1oyl a4 00 (lgne
a>lg g o £ Business Process Reengineering f eSSl 4 (wyo (ylge

M (L Uab — | e ey
o Gt U ool paarii — | Bliee ey
O Slos— 5 M g,Las! panass Al :aslg Sl

0O &k FA iesbw Slass

LRV

b olesl daglojlo ;5 quaipel Coonl § G5 qwaigeil slolnl 5 eedlio b (bgmtils lisl (o cnl 5 Bae
Ll Slojls (5 lema b Slojle slvan] 3 bL3 g obsl 5 oylojle slaos] o5ldow sl Jslaie sla il g b i,
To..\.?m eyl g oS Jdos canwbico | laglejle calites slaanl 3 b og asmles 0l bgsasls o opl bl jo
255 e s g s, (slo b 3 loglaile (sl 5 IS Al siile il il 4 b ayled o
S8l sl o)l Cadld ate) S Wlgige 5 90,10 (gl A Slojlus (g)lese ;3 yo (nl 915 ol S (50

U b pas

g loan] )8 cwiigeil Jool s SLIS 5 (55950 @

W geS slaanl b pwargesly siluesly sl plosle (Fobel 2Ll @
Sl 2bj)l 053 5 )9S Glannl s cwasgoil o
Sorte SS9, ple 9 )5S Gloanl)d cwaigesl @
U seS Glaanl)d cwangesl slasislgaie @

Dgey0 S 9 o)l Sislguie @

BPMS s BPM o,505, b 0ggs g BPMN2.0 L loaisl 3 >k o g3l Jow @

g slaonlyd Copae g siladoe slaylnl g lali8le 5 3 a0 @
g ool )3 cwaigesl 5 DMl (5,58 (g5lwatalys

s loaisl)d il il
lasl,d g oo Slee 2bj5l 59,9530 gl >4k

(Golein) (i3l Sh9)

oyes o3 P i 5bl g p S ke slacygesl @
0y00 2oy Ve o5 Job j0 glacy o3 @

PSR ey 09y @




Y5 / jismolS ple 5 ouikigo oSS )i 4ol wll =hl=
BABAN.IR

[1] M. Dumas, M. La Rosa, J. Mendling, and H. A. Reijers. Fundamentals of Business Process Management.
2nd Edition, Springer Berlin Heidelberg, 2018.

[2] H. Susanto, F. Y. Leu, and C. K. Chen. Business Process Reengineering: An ICT Approach. 1st Edition,
Apple Academic Press, 2019.

[3] H. Michael and C. James. Reengineering the Corporation: A Manifesto for Business Revolution. Harper
Information, 2001.




1YY/ Sguols ple g qwihign JuoSS SHwazni 4l g9

uLL;.llth

BABAN.IR
SRl | 1oy 4 o0 lgne
a>lg g wyo g9 Process Mining JPWON L] PYRWIRN PSS

M (L Uab — | HG es®
U shos s — | Hbee oegys
O Glos- i ¥ gL panass Al :aslg Sl

0 &5k FA iesbw Slass

LRV

Sbgzails frimen ol Slojle slaois] )3 ogups g 7l Sl 4o j9mesls 8,505, b ybgmiils Slil ¢ wyo ol 5l Bon
ooliz 5 Ll 25,5 wialys 131, (5 sloanl 3 s 5 (st e 5 iayd (35 el 5 sl 0

sl gy o0 Glaal S sloais] 8 deup sl 0 09290 sla Il

U bucd s

oS anl b slos )5 5 &0 b plis]

Sl el )l g dguge il 2D S5 il anS el b L
Solosls 5 59l al 3 anlie

Sl 50 (el lgd g GanalsS cgaatus 3 )8

Al sla Jas g sy, o)1 b oles]

ol els g Sig iy Joe b olid]

Workflow Net L L]

O @8 g cins blis g W oo L ols]

anlp was slapi oS LS 2l slebne

(Golein) (i3l Sh9)

oyos do o Yo ip i les (y50)]
oyoi o> Feoia 5 L (yges]
0 y0d o, Ve :‘_;.o.c 059




WA/ omolS ple 3 wikigo oSS &Mz 4ol wll =hl=
BABAN.IR

[1] W. M. P. van der Aalst. Process Mining: Data Science in Action. 2nd Edition, Springer, 2016.

[2] L. Reinkemeyer. Process Mining in Action: Principles, Use Cases and Outlook. 1st Edition, Springer,
2020.

[3] R.S. Mans, W.M. P. van der Aalst, and R. J. B. Vanwersch. Process Mining in Healthcare: Evaluating and
Exploiting Operational Healthcare Processes. Springer, 2015.

[4] K. Okoye. Applications and Developments in Semantic Process Mining. 1GI Global, 2020.

[5] D. Ferreira. A primer on process mining: Practical skills with python and graphviz. 2nd Edition, Springer,
2020.




YA/ amolS ple § wikigo w0 Mazns 4ol wll =hl=

BABAN.IR
g Ghnbigr | 1oyl 4y ()0 plgre
a>lg g wyd g9 Business Intelligence WO L3 [ PRWET RN PUvs

o s Ul — | o g0
U shos U ool paarii — | Bliee ey
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA iesbw Slass

LRV

Silwo 3 0ol (405 suad slapis ;o Lol (sloosls (g, 5l 5, ol g o pae las Sog, b obsl o Bus
s QS’LA)L..» slrosls 5l Lgﬁfdl})\)'f 9 (GO

1o fuad oo
Ganaiz glrosls (gilue s slajlizlusols b oLiT o
(5,95) o0ls o,Lsl cslus (sl Kimball (g59g0ie b Hlii] @
ETL pgei0 b @LMJT .
KPI pgpin b olis] @

Time intelligence - ygme o (Gaieisgd pogio b olid]

Ol 53 ileaslp oles]

PowerBI 5 .51 peolas b @Lwrl

05k 5 ST o Sledbl b3k 5 (s5lwo S @
u&“L’ 9 J_Mﬂ 59 oalo M 9 6&.:.30515

(ki) (it 35l 9,

0yod oy ¥ e ioke (gesl @
oyod 23 Feip 5 0bl (yge5] @
005 Qo) Yoz las 039, @

SOl (oode 2ol

[1] J. Han, J. Pei, and H. Tong. Data mining: concepts and techniques. 4th Edition, Elsevier, 2022.

[2] R. Kimball and M. Ross. The data warehouse toolkit: The Definitive Guide to Dimensional Modeling. 3rd
Edition, Wiley, 2013.

f[\g_]_,WM inney. Python for data analysis. 3rd Edition, O’Reily, 2022.

§ s

B« \}J:elll‘.\ Mastering Microsoft Power Bl: Expert Techniques for Effective Data Analytics and Business
?n;;}'?;zzggeﬁcle. Packet publishing, 2018.




uLL =Dl

BABAN.IR

Eguan gp S




WY/ Siguls ol g uintign o3 &Hazs dol 9 wll =hl=
BABAN.IR

Cle G SOl | o) A o lgie

a>lg g wyo g9 Machine Learning f eSSl 4 g yo (ylgne

M g ks O al = | Do ove®

U los Qf‘sd}llwéu" — | leped weyo

O hoe-gybs [ g s qanass v 2oy Slasy
0 &5k £A sl Slas

LRV

o Sladiiz ¢ 435 O 90 die opl alise laasli b olsl 5 ool & rhae credle (6 S0l pualie uyo (ol 5o
Gk 09> 50 D5 o Ly ot sl ;oS § ST cchlizee (glaasli jo ad walss Byxe o] 55k 5 (loe
soly> (Byme b Jae 2l g Plaw cnl o slaby, 5 <85 wialys 18 o) 29550 (ganains 5 Hgew 5, o)l L
Syge 3 D)l g 6 S0l iu j0 ediee ik dbge slapi 8l g elSuus Elgil (an wws ol ad
S (50l b (g paie oLbl Cole jo ol velss Cuo guadss g Ol aas olal relS (S8 eSS
R SRV PESLIgow

L fad
G0l alizes sloo SGg) 5 4l colo 1an0io @
ols 5 bl axdlas 5 g5l plate wlel g0y (S et 5 (o s )Ty B30 (s sS @
M Qj,,.w)f) el (595 :GJYLle < )§7%0 oocld mg‘d.i.w& A (GRudiwd ((gadiws @
Ol Slo p pdle i slulas o pled guiains @
EM 4 Bayesian MLE : o)l yess slo ig, @
(CCA) & )lue  Snn Jodow (PCA) Lol sloadlge Judos wolel jialS @
b 5 5 p s ol aledos (53 Sla ) s gaangs
S e bl g Jaw Sl hliie omiw [Lael i Jow (0,5 eudais g b5, @
Wlod (0 pS05 K gunains w2l (S (50055 g0l p (e S0k sla by, @
bagging adaboost boosting : re> .Sl @

55 5ok byl w2 )5Sl e Joni e 5 e 2 (e Slo by, 35S Lo el )8 1 ShslS (S oL @

(ks (bl by
oyei d2yd Yo i0jgn g oy ol @
0,05 Qs £ SLL g p 50k slagygesl @

0y oy Ve ey 09y @




WY / sigmols ple g uiikigo oS3 & Muasni 4ol g wll =hl=
BABAN.IR

[1] K. Murphy. Machine Learning: A probabilistic Perspective. MIT Press, 2013.
[2] C. M. Bishop. Pattern Recognition and Machine Learning. Springer, 2006.
[3] E. Alpaydin. Introduction to Machine Learning. MIT Press, 2020.




WY/ gmols phe g swiskigo w0 Muasni 4ol g wll =hl=
BABAN.IR

Guos 5 y50b | oy A o g

a>lg g wyo g9 Deep Learning f eSSl 4 g yo (ylgne

M g ks O al = | Do ove®

U los Qf‘sd}llwéu" — | leped weyo

O hoe-gybs [ g s qanass v 2oy Slasy
0 &5k £A sl Slas

LRV
onl el Plase glgil Jo 50 0,505, 0l 905 5 (omae 1L, Jsol 5 pralie b lgzeiils (0503 il ()0 ol Baa

Alss 35 pad atee) (ol o AL [ Sy § Bres GoaSd (59 » smas GRL]) ol petlio (33ga] 5 ogdle oy
oS
o Juasd oo
Lo )5 s 3bwosly slagbs ez b 0l 5 o ol i omae (WL (Byxe @
et g Lad 5508 Ve slaaSid (ol g (g SKjlop glaaly @Sl BIS 15l slaass @
Slos S o (i 50 005 A (hjgal aliie sla g, das il 9B 1,5l slaaSis o
oipd JolSio oailoslusss (Shs (sloatss oailolusss (Shg atdi s 8, RS0k @
o1 yte 4 slonilondl aSis )] (slodnugs 9 oy 4Ll @
GaL.o.a‘ PR CCS RN STV ISR SIPINE CE R WP - S T PR AU YEpF PLURIERRU U YER E PLWI
oo o (Ll Wge aSiil ¢ Sl (AT a5 095 a4l 1ge o Jow @
Soo3leye golas 5l asly caly Cawe-oligS aladls> « Jgeme ool 5 axly s golas 5 slaasl o
oy G (i 50 Dl (oS Tk (0,2 (ell slaaSd dag lene ool )l slaasi il e
Groe ol slaaSed wgaze (el eile (e Gedle il sladnngi g ey eile @
ST WD gl Joe g glgil azgi 0l @
Wged oo )5 (sl Tk ;3 Bros (ras AL (Lol 6T (Byre iFres Shod xS0k @

(olUeion) 2oyl 9,
oped 20,0 Be ilaolgy g lagy yoi @
oy0i doyd Ve i Sllllas yo)l55 @
o pod 22,5 Vo i Jlups Ll (y905] @




VWE / JiamolS ple 5 ki oSS &)z 4ol 9 wll =hl=
BABAN.IR

SOl (oole 2ol

1] L Goodfellow, Y. Bengio, and A. Courville. Deep Learning. MIT Press, 2016.

2] A.Zhang, Z. C. Lipton, M. Li and A. J. Smola. Dive into Deep Learning. 2021.

]
]
] S. Samarasinghe. Neural Networks for Applied Sciences and Engineering. Taylor & Francis, 2006.
]

[
[
E
[4

S. Haykin. Neural Networks and Learning Machines. Prentice-Hall, 2009.




WO / yiamols ple 5 ouwigo oSS ©Huazdi 4ol wll =hl=

BABAN.IR
bl Gl Gl | 1gmylb @ () lgis
a>lg g wyo g9 Foundations of Statistical Learning f eSSl 4 g yo (ylgne

o ok Db — | o 09
O hes W ool Y (aais — | ke 950
O oe— s O )l paasi Y REAPRCIRES

0 &k FA O IR

LRV

e o0 g, b bgaetils oy (pl o o] L;)L/.fl G50l b bls )y slal JBluw ol ides wyo (pl Bun
clasld g Jlas! G)LJ S gl 0k S p0 oy ol Cllae g e L] Eamans Gugd 0 Jlaxl g )LJ e

o Juasd oo
b Glgy (Bolal sl pite I lallds ( Bolas psite 1 Bolad slaysie g Lol g L5 5 j550 @
b Slapta 5 (Solai glaonl gy b JBa pliwl ((Byre i Solai slaon] 3
ASs 20 5 yug e Bolal (33 ol (gl wl)d (glsy wl )8 i o (Bolal slaasl)d e
& bel gl (s el e 5 sl sladae 16,50k 5 65kl ghusal daJas @
B O3S 5 (i eSS ielly e eSS 4yl @
D3l (92950 lacus dapreni 5 (oleicus )d Cund Sl s B (y905] slacus o
Sz Osh BLS sl b cer SIS b Jae 1 LS sl Jae e
Ol S5,k sl Jue 5 8551l slaasl,s e
255 sl 0z (g9l S ige (g3luanid (oo blES (5,10 5 digad o S ige (6,5 1SN 1g) )15 Lige slo g, @
St St EM g5 (Gl slo s, i1yt gl o

(Golsin) (b3l Sh9)

oyei do)d Ve i0jgn g oy ei @
0,05 Qs Vo i bl g p 5k slogyge;l @

0y oy Ve (w9 09y @

[1] L. Wasserman All of Statistics: A Concise Course in Statistical Inference. Springer, 2003.

ey,




VWS / yiamalS ple 5 owiigo oSS ©Muazi 4ol wll =hl=

BABAN.IR
Gol (gl (550l | eyl a4 ()0 lae
a>lg g o £ Deep Reinforcement Learning f eSSl 4 g yo (ylgne

M g ki P — | HEo 0090
O hoe W ol Jl oo — | slied ouep
O slos-,l6 O )b pauass ¥ raly lasi

0 &k A HITS WISy

LRV

Slo by (s 3 Bgdorn B y20 B35 Lo (sla o Il 50 0l o s Groe (2985 6,50l b Qlid] yo (nl Baa
55 )8 ey 950 0B 5 Jele 5 ) @y eCenlow (e
o Juasd oo
SoS)le (5555 @
Gl (5 S0l @
el 2 (e Bros (Ssl (§55
S g Jole p (stie Broe (s 5oL
O &l R S Bres SR S0k
Joe » (e Bres (SRsE 5 50L
Bros (sl (5 5ol jo SlaxsT gla g,
oS Geos (Shol (6 S0k
by 2 Geee S8 62500

(o) (i35l 9,

oyed doy Yo w059y g by el @
oyes 203 00 1 5Ll g p ke slacygesl @

o0 Qo yd Vo b ldgy 059y @

SOl (oole 2ol

[1] R.S. Sutton and A. G. Barto. Reinforcement Learning: An Introduction. 2nd ed., The MIT Press 2018.

[2] S. Ravichandiran. Deep Reinforcement Learning with Python. 2nd ed., Packt Publishing 2020.

T,




WY / siguls ple g owihigo HuoSi &Hazdd 4ol wll =hl=

BABAN.IR
olosel B pulilo (53S0l | 1wy )0 ylgie
>y g o £ Trustworthy Machine Learning f eSSl 4 g yo (ylgne
o s Hal — | HWo e
O (os W ol paass — | lind gy
U oe-g i [ )bss! panass Y g Sloss
0 &k FA sl Slua

LRV

Lgl.(bw 6‘)-?‘ 9 G"‘)‘b “f)jg ub) ‘_gL(bJAA 9 Guos (omal Lgl.as:\if..i) og Ay ‘O.:..ZLo 6)¢§°l€. o ),.>| LnguB),M
(o) grcilas ladd g ( SouSs ol dm> Coole Lo @ (e I bocisl 00,5 Jexio |y (6,05 paenal
slacudlye g o)l0s5 Jitus slapian aiile Vb ogill g Sl slas )5 o lagl pd j0 ke JB slailly
el 4 gl Bua b ol g, &)l slael LB il 6,050l slops oSl Bos ol o¢)5T S92 g1 (soolgn
Sx5ok e LSS 2 e Jold 0 (nl Cllae il oe wlaaie S e 5 ey JLB el 625
Mbnmwu Lg)..fob 4&00‘0%&536@90 ~ > tw.A.A‘ds.’ .b}’fo th.mg(df&@wyjéﬁmﬂw) u.MuLe
DGl oo (0310 00isS pgans slaglis 5§ e (prenal o) 0 £S5 W e wiils)

o Juasd oo
leddlr (8 ne 5 Cootl cdaniie @
polie sloJse Sojgel @
laJoe Cosslie 3 peass Coplils @
(Gwl;'d GrSob) spy sreslo b e Jus Lgﬁfal_l °
2N e Sl oo @
Ortle 550k sladde G pdmdy @
Oeole 6 Sl sl Jow jo el slaales @
loalo> lis o glis
Ereas s slade IS el 5 ol @
o3> w9 ST Coslad
Eoean yugr sl Jus yo cdlac g Blail @
Eyas Sigh 0 I 0

(o leimiinn) (2t ) b9

oyes o3 Ve to3gn g lagy pel @

FEUSIRNVEIWAR @bbsﬁfulﬁﬁ LSL“’Q?")" s
0yad doyd Vo i iyl 059y @




WA/ siamolS ple 3 owkigo oSS &)z 4ol 9 wll =hl=
BABAN.IR

[1] B. Mucsanyi, M. Kirchhof, E. Nguyen, A. Rubinstein, and S. J. Oh. Trustworthy Machine Learning. ebook,
2023.



https://twml.cdn.prismic.io/twml/091580bb-9ba5-4821-a80a-d837d4ba1307_Trustworthy+Machine+Learning+book+2023.pdf

W/ giamolS e 5 owikigo oSS & )ad 4ol wll =hl=

BABAN.IR
oo gilwdinge | oyl a )y (lgre
a>lg g wyo £ Convex Optimization f eSSl 4 g yo (ylgne

o s Hal — | HWo e
O hes W ol paass — | lind gy
0 Jdos-s b O gylas! saass v 10y Slos

0 &k FA sl Slua

LRV

or oo ol ol Bas el zhle egian e @3Vl g FanelS pwiige Plae I (g5l 5o (g5luatge
Bas cpl podle Culag] 608 Sa Ll b g calises slahy, b pbgamiils olisl (s jluange slapi 6l pomis
00 ol 50 ileting @0 )5 Bl b olidl g bgmails SLasl; by cusii alex 3l (6,508 o3 Slaal (Lol

2gdse Jlio

U Jucad s

Silotingy PBluse glsil ()] Cuonl g (gjluaingy Bon s(giluaings (Byne

5y ke g (hulo 4525 o it diz @l LT sl p slad wsiludige ;o p3Y (oL, Slenis
Daze @l g ladcgens

Bandiz (glwdiag covome p b 4 Dol Plas (il (St ulpd ioame il Jlos
KKT by, Bgs aline (S Ll 5 S95 5)95

P9 (g 2 (G Sa y Sy, drust region g line search (glas ;S el (g 5luwding:
b s 5 b zaoie (Lol L)

Primal-dual (g, 8l poass (g (09, (B 90 s Jo 9,505 155l 0923 b (55ludinge
Primal-dual 5,53, « 51> aais gla g, rauie (¢jlwdigs slaps 63!

ADMM ol slicte o s,

(G disd (65,0 T ¢ puads pglio (6 lwaing o5 ko g o 5le plaie ¢ ygum S ) 15 lwdingy G S
G 50k 50 (il laph ;95|

(olUeinn) o)yl o9,

0yed 2o )3 Vo 059 g iy yal
oys dopd Ve 1 bl g p 5 olee sloyges]

0y0d Juoyd Vo x Shgh 039y




1o / siguols ol g uintign oS3 ©Hazs dol 9 wll =hl=
BABAN.IR

SOl (oole 2ol

1] S. Boyed and L. Vandenberg. Convex optimization. Cambridge, 2004.

2] J. Nocedal and S. J. Wright. Numerical Optimization. Springer, 1999.

3] D. G. Luenberger and Y. Ye. Linear and Nonlinear Programming. 3rd Edition, Springer, 2008.

[
[
[
[4

]
]
]
]

Z. Lin, H. Li, and C. Feng. Alternating Direction Method of Multipliers for Machine Learning. Springer,
2022.




1Y / amols ple g uiikio SuoS3 & Mans aoli wll =hl=

BABAN.IR
SISl 13 gilwdin | 1wyl 4 ()0 lae
a>lg g o £ Meta-Heuristic Optimization f eSSl 4 g yo (ylgne

o ok Db — | HWo e
O hes W ol paass — | lind gy
O Joc-g b O g,Lis! saass v 105y olas

0 &k FA sl Slua

LRV

ol Goye onl 5o el (gilwaingy lize blae J> lp 6550018 slaei )58l adgs 5 oLl (wys ool SBae
""’Le:" 2% 9 Mg oo ‘59).:.4 oal arlil Lg)ls“"”)"3 GLQW"")ﬁfJ‘ )‘ Lgo“‘\'*" e 9 Mg R gse)""’ L_A“’ls" 6L‘°r°-*-’)5ﬂ‘
iglige gyt 5 A slaph, S Elsil g sl oY (sl
o Juasd oo
JoS (29595 5 (295w S e (5,955 @
SBl slo Shoe (295 sl Mos (IS ozl 1 elSS slapz ;55!
Seas o 55800 ¢ S5 gmgitali  olSS (6551 il (S35 o ;s 5 (LolSS (sloety 555l
SN (5,5 Sy g 0,5 e Bolal (05 pa (63,504 p ysNl i loe (S slapi )5Sl
OBz 50 S (D)3 095 ilamaz g Slapy 5N
Bl Glapi oSl )0 (giluwdingy )0 lalgdgame Lo poe @
SIS slap 581 5o slald wizr (gslodingy Sl
Sl 3 sl )6l jo  (Bas i o sleaige Pl
Sl 3 slaps 1651 (b el by (g 5lwate o,

(Golein) (i3l Sh9)

oy Q23 Ve i0fgp g lacn yo5 @
oyai woyd £ bl g p ke slapsesl @

oyed dyd Vo Jhaghy 09y @

[1] A.E. Eiben and J. E. Smith. Introduction to Evolutionary Computing. Springer, 2015.
[2] K. A.D. Jong. Evolutionary Computation: A Unified Approach. MIT press, 2006.

ey,

P




VEY / jiomolS ple § owikigo oSS oM 4ol wll =hl=

BABAN.IR
OloF09s & i (WL, | 1 ow)yld @ w)yo ylene
a>lg g o £ Autonomous Mobile Robots f eSSl 4 g yo (ylgne

o g Dab — | HEo 0090
0 loe W ol P s — | slied ouep
O oe— s O )l paasi Y R PRIRTS

0 &l FA OV IR

LRV

9% Sogsose 5 0 S L Db 039> 10 95z se bl (glopi ;55 5 Jgol b (lgzmiils (9503 LLbl (yo ol Basy
Lo S o Ol SO ES e sl pY slap e dasdllas (yioren el o Foss S i glaly; jo 0,5
oo ol Blaal 51 Sl J a8 g yeme 3, 4ol g ol )5 dae SThol aloz 5l i 550 glallos plxil g 28l

o Juad juu

by &S > 5 abmlr Gl elgl (S e Glacl) ($8yxe enie @

Silotaws glatadgazme g lame ;0 Ol Cundgn hogi 1S i glasl, Siloiw ©
o pt 5 60l st JruS i ail> g 5l dil> J S ol S
Ly 5 e o ol gz s GISWS s S bng e S0
ez jLasil g 6 pFo3luil )0 Cualad poe 5 (ndile (oliw
S 5le g,y (el g e Jleizl slahs s it ialed 1 b oS
Olejer silwasd 5 SLolSe

oy sl ;o531 ¢ Jolow 452 oy s (il wolgs (Slo g, s >y oudlie 1629l g S a0l y @

(Golein) (b3l Sh9)

005 Qo ;3 Yo 059y g oy yai @
oyei doyd B 1 5Ll g p ol slapygesl @

0y0d do o Ve (e 09y @

[1] R. Siegwart, I. R. Nourbakhsh, and D. Scaramuzza. Introduction to Autonomous Mobile Robots. Second
Edition, The MIT Press, 2011.
=-'[‘§_]_;__l§f;§i_'éﬂiano and O. Khatib. Springer Handbook of Robotics. Springer, 2008.

¢ -“‘[|3-J]"” Corkb obotics, Vision and Control. Second Edition, Springer, 2017.




VEY / JiamolS ple 5 ki oSS &)z 4ol 9 wll =hl=
BABAN.IR

A8 iy Gaos S S0 | oy A )0 (ylgne

9>lg 9 )0 £ Advanced Deep Learning f eSSl 4 (wyo (ylge

M gk Oal — | HG es®

O Slos U ool Y pavaxs — | leed weyo

O Slos— 5 M g,Las! panass Y REAPRINTY)
0O &l A s lw slasy

LRV
35)5 5 Broe S0k 5 (omas L] )0 LAl 1y Fagaz g a8t meslie b (lgzmtils oged LT oo (nl B
lisee 315 as sloaSis 5 BIS 55, 550k Jsol 55y » oy o529 95T Censl Jilus glil > 0 b g, o
5 o) e slaarwg 5 LlE Wge At Glo by slaryl > o Sl Jla5aS0e53 aile wlge sloaSis elsl o
Lsl wgele jokas s )l 5 g jlwooly b aS ols asales alol (soaaie sloedsn Hlgmidls ol Liduy sla Jow
Sl Baos (6, S0L oy0 JoSo b 0 o ol gl
b lad yw

L)T o..\.;.‘:‘i Wa 9 d.«.o.c (_ngt\i,_w 4.&....»9.’ LgL(b..\.is) P Sy9e ®

0)5 aed oS (55) 2 eile 6550k 1 SIS slaasil e

s BS sleaslis gilweslu ( 31,5 slaasils (b (315 ax g aSll ( dong (8IS Al e

e alides GBS @l | (6,500 @

(ol BLE oo 45 § oy5anls slacs S o

Sl GBS (g, Vol g iils IS e

SHp S 4 olbie Al 55 a e Gk @

il ,F gl Gaos Wao glo oo @

Cugn 5l 5T g S 5l o5 S el (B Jae aSll o

ooy bl sl oo ol yesis SIS 355 K oo 1,15 5 palive e gla o @

S 5 S (5 (255 00l aly (F (b yd 5 (05 il pwls () Al (LlE Wge aSil @

o 5,5 5 (o390] o0l (Sl s i85y Sla o @

(ko) (Sl yl Sh9)

oy 223 Vo i0jgp g locn yo5 @
oyod woy3 e Gl 5 p ks slopsses] @

oyed dyd Vo Jhagh oy @




VPP / pigmals ol g uiign oS &Hmazi dol wll =hl=
BABAN.IR

SOl (oole 2ol

1] L Goodfellow, Y. Bengio, and A. Courville. Deep Learning. MIT Press, 2016.

2] A.Zhang, Z. C. Lipton, M. Li and A. J. Smola. Dive into Deep Learning. Cambridge University Press, 2023.

]
]
] S. Samarasinghe. Neural Networks for Applied Sciences and Engineering. Taylor & Francis, 2006.
]

[
[
E
[4

S. Haykin. Neural Networks and Learning Machines. Prentice-Hall, 2009.




1P / sigmels ple g uintign Sheoi &Hazs dol 9 wll =hl=

BABAN.IR
Syl craile (6 S0l | )l 4y wy0 lgie
a>lg g wyd g9 Statistical Machine Learning f eSSl 4 (wyo (ylge
(s Oal — | e ey
U (slos s — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl
0 &5k FA sl Sloey

Y KV
G Sle b olnl peud lgzmails .l 5 )le] 550k loJow 5 b ig, b ybsmeisls foges Ll oo cpl o

loools degazme 3550 )0 loe Oypo a5 0dged (lueoly 1) oad (Byme slaig, cJilas o (s )lel (558 5 Lo,
A oo 8 4 el

o s yoo
Srebl e @i (e @
olar b K> dacs o JBs 5 i plug-in clues (iS50 5 sl by, 16 el )b yud (gaains @
YL bLau‘ l.: G diwd “«SHe Q}‘W‘)f) J.asso ‘3)"‘“"" [alf aQ ‘alf uﬁ-*-“’;) YL: .)Lu‘ Lgl.bu,uﬁ) [
b e o g, o ol aalie Sl iam jialS e
Wl i 5 J4S e
Lg)lwr‘,.]a.vo Lgl.m_i_,‘\.;_i'i °
Joe ol g b)) e
Aty (o (S5l lg0n slo by, @

Cole @

(o lemiinn) (2t 51 b9

o)A}M)QY‘ o)s)agl!bué)&-’ i
0 yod Juo ) £ 6:14149 ﬁ)SQ[f.-“ LSL“’Q?")'" s

o0 doyd Vo b gy 059y @

SOl (oode alio

" [{Jj in:lgzl}na , T. Hastie, and R. Tibshirani. The Elements of Statistical Learning. Springer, 2001.

i;.f ,1;2. .l(;;l

ig;Blish;op. Pattern Recognition and Machine Learning. Springer, 2016.
L oL b\, o
\ =N Y

i S




VP5 / sigmels ple g uintign Sheoi &Haz dol 9 wll =hl=

BABAN.IR
lolewizr (pim | iow)lb & ooys oy
a>lg g wyd g9 Multi-Agent Systems f eSSl 4 (wyo (ylge

o s Ul — | o g0
U shos s — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA iesbw Slass

LRV

0397 ol 5> Jshite lap5lSe 5 olewiz slaailboles (b Jpol 5 pomlin b (lugzeiils (og0i LT (oo cnl Som
adlas corizen ol olaailele iz 53 pal bl g lSen 5 LLS)| (SisSz 5 o0yl ladale s ol
Ll Goyo ol Sloal jl (graz (S90 g elesiz ablog arass 5 (55,4005 sloo S, 5 Loty ;]!
o Juasd oo
9 S e 0ddsy Glapiuas (B, 5 ol (eleaiz (laptun 15 U093 5 Jole (Byme idondo @
35 yee il
(o0 § JADE FIPA-ACL KQML) la Lole o bl ol e biiS S :bls,l o,8, @
Sl by, das 5 5lel Cu poe i g adlog ()05 S0l sl s (olas alus (> tlaJale (i (5 Sen @
helediz i yaelp ( Sanlos olxl
S5 IS8 Ghomgez 5 (B, 5 Sol Jeles e oly sla T 5 parie «Cuglsl 5 Guedg i eleaiz Jolss @
0568 9 SN (890 1 Sen
S5 51l w65 sl sl (plos (s S sly anl (eleial DLl 5 ol @l 895 (5 S e @
0,513 (50l
sl sl slagsil (oledil Yg5le (ledjl (el o (Slmslns sla il « Sslad slaggsl : DSl |Sis @
5l i ooyl focsan ol
0Ny et ¢ oS Sl ie cain S (gl y otulie comulie glgil sunadls jlie jarass e
ol 5 bl (ol Ken gl (6, 50k (sogee sl p ilasil ;o MARL) lelewinr (ool 50k @
Jole slap 55l
Q 5ok 55 Q Sl cairaieS Q T0k) Sytie Joo x50k MARL iy slapn )55l o
el (s 50k «ole (53l one (dinron
MARL ;5 Groe 550l 5 s oy, » (6 paisme o)Ll @

(olaiin) (b3l Shgy
oyes w0y Yo w039y g oy el @
oyod wop3 e Gl 5 p ke slopsses] @

o0 Qo yd Vo b iy 059y @




VPV / yiamalS ple 5 ouwigo oSS ©o3uazi 4ol wll =hl=
BABAN.IR

SOl (oole 2ol

[1] M. Wooldridge. An Introduction to MultiAgent Systems. 2nd Edition, 2009.

[2] S. V. Albrecht, F. Christianos, and L. Schifer. Multi-Agent Reinforcement Learning: Foundations and
Modern Approaches. MIT Press, 2024.




VPA / pigmals ol g uiign oSS &Hmazi dol wll =hl=

BABAN.IR
Sl (S5 gdae | 1wyl 4 )0 plgre
a>lg g o £ Probabilistic Graphical Models Sl Ay 30 lgie
(s Oal — | e g8
e e e — | Hles 9y
O Slos— 5 M g,Las! panass Al :aslg Sl
U ol FA el oloss

LRV
gl 5o a8 aies Bolas (slajwite plsi Jloiol @58 s3lodie ln Jsliie sz lr Jleio! (315 slo s
Holai slapsie ple Pliul Lily; 5 SVl Glagss sbss 9 00,28 aledil slp ool )b sladls
syl g )tSle 50k 58 g (o 9 GB glusl Wl Gl Gl by mys crl 3 0sdse ol
0397 10 33 3 g 9 D0 ey (2310 50 e (nl 95 crizman 09 e 03l (3590T (315 (SVLeio] (la e
255 50 )8 (onz 3590 Sl gl
o Jasd yu

SIS ap ki 5 et a5 Sloia @

M S slaasl

Stz Oh Sl slaasi i o

Al sla e «dgS Lo citke o gy (6 3msloaSad ¢ o) sla e slaialS il Jsla s,

59 Ll e pommaz ol JUSH S oo «paie Bi> 1380 zlicul sla g, @

et gl Glapi ;s8I MEMC 03 5 (e glisinl (sl paiged 1o )& gliinl slaby, @

Gt ol e e pleien)d iy o) Ll 6550k slaly, @

sl g (e slaghy) i (S slaghy, HlSle S0k slagby, @
LQQJ.?)[S [ J

(&okeion) (i)l gy

oyed do,3 Ve iofgn g ain o @
0 y0d Juo ) £ G:U-’ 9 ﬁ}QL:)-“ 6“"()?“’5" b
oyed doy3 Vv gdgh 059 @

Oy (ole 2ol
ILi_L'D-'KD r and N. Friedman. Probabilistic Graphical Models: Principles and Technigues. MIT press, 2009.

,[.2]1‘ ':Pagl\}fur_phy. Machine Learning: A Probabilistic Perspective. MIT Press, 2012.

4 A S
[ {5 1

| G {‘3 )MEBISI’}OP Pattern Recognition and Machine Learning. Springer, 2006.
L \ e S Yy,

L N S n g
Y - e
. L

" Pl
n, T -
i N

e




1R/ Jigmals ol g ouiign o3 ©Haz dol 9 wll =hl=

BABAN.IR
Omiilo (S0l ag sl | 1 gyl A o lgie
a>lg g wyd g9 Machine Learning Theory f eSSl 4 (wyo (ylge
(s Uab — | e ey
U shos U ool paarii — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl
0 &5k FA iesbw Slass

LRV
09 ol 3T sl b T el g (pblo (6 S0l sl o0l (6 ka8 menlin b pligzmitils (Ll oo a5l Sue
a5 555 0ol gealy bt (b &1 95500 I ) Gl 53 09se 35 pete (Slelre ilal slais) 59y iten
b 6T pi 68 Bl se w3552 5 bl DL LGB T oS (S 45 0ged (> ib (6,05 0L o580l g oo L]
sl azils logug plss 45 5,5
o fuad juu

GRSl (go) Joo 5 annie @

S3botinneS lapi o8l Jolow 5 (cogas (6 50k (PAC) Sy Loy Yotz Joo o655k Joe 0 650k @

s sl

(P, (Saezmn 9 VO s ) ) Uas ()])5 arlons ad )3 slad slid avulone slajlne @

Gl gl (gluacaS glapn sl Judow g c9iS6 08 (5500 @

S50k lapt, Sl 6k 5 siluplaie la by, (Jae Sl @

S50k lop )l (Slaslxe (S @

Jud e bz 6 pSoh slapy 55l

PAC-Bayesian 4,12

Gaabg> 4 la5 Sl @

Gaxe (5 pSol flus o

g Siptogy (Ol 05 Grdle (Ggmm )Ty Sl ;55! el 16 S0l lap 55! ol o

(ki) (i35l 9

0 yod Juo ) Yo 0595 9 Lbu-’)-o-’ i
o yos 02,3 PO 1 5Ll 5 pFoke slagygesl @

o0 doyd Vo ok Lldgy 059y @




18+ / figmols ple g uiikigo w03 & Muans aoli wll =hl=
BABAN.IR

[1] M. Mohri, A. Rostamizadeh, and A. Talwalkar. Foundations of Machine Learning. 2nd Edition, MIT Press,
2018.

[2] S. Shalev-Shwartz and S. Ben-David. Understanding Machine Learning: From Theory to Algorithms.
Cambridge University Press, 2014.




18 / sismolS e § uikigo oSS &M 4ol wll =hl=

BABAN.IR
AW Julowd' | 1oy (00 lgne
a>lg g wyd g9 Big Data Analysis ol 4 w0 lgne

o s Ul — | o g0
L (hos 0 ol Pl paass — | led ey
O Slos— 5 M g,Las! panass Al :aslg Sl

U sk FA el olass

LRV

1) laosls IS diee 45 ] gla Lo 40 a5 cal (glazb iy colapis )5S 5 Loy 5 yme Ly ool (bl Buan
Alosges s Sl 1) Wosls 51 oaguil w51 ils zlmeinl ¢ (6 ) iws ¢ Judow g wsloals

o Juasd oo

LS GalS s giael y S dodlo DIST g5lwo >3 sla o, g b Sy denis @

slogl anS Solas slapi 631 @priori o630l ( olpal aslgd is oSS, slagSl #|5enl alins ©
S

oo «(LSH) 56 4y b (55Lwpn )0 amin-hash g 5lue ;o YU olal jo ailie glaosls 0,5 lag alis @
OB & b il )0 6k

(o 55 154 2n 2l 315l (61 g s s 50 i ool (2 1310 sl 55 o
o oald by G o) lacas olass ol e

IS g8l S g polie il jlns 5l Blimil (pasS cplatie polie olani (Bled (palie (o5 b5 o
oals b G o

CVFDT 2,5 VEDT 12,68l «Soadle e o aosls b slp odile (6,500 sl Joo @

CUR 4525 SVD o ai0 sla lade 4550 :oslo M (gl g yilo 43555 ¢ o ol glaps 631 @

CURE ,61 - BFR 1,68l ¢ ol o ks (guinaiigs YU olal Lo jpuzme> slaosls ganaiss o

Oleis olse i o holss by p (e dgions 2 (S Slapins 1S ) lidie Sarog Glapivg @
oSl C8 S aogh ol

&y ke Jlez! CountSketch  Joe subsampled randomized Hadamard o ssketching b g jlw Jlox! @
Slaaye Jlao (g 5 ) alis

(i) (i35l (9,

oyos d)d Ve w039 g Loy o3 @
oyod doyd Vo i bl g p ke slagses] @




1AY / 5ismolS ple 5 wiigo oSS &) 4ol 9 wll =hl=
BABAN.IR

[1] J. Leskovec, A. Rajaraman and J. D. Ullman: Mining of Massive Datasets. 2nd Edition, Cambridge
University Press, 2014.

[2] D. P. Woodruft. Sketching as a Tool for Numerical Linear Algebra. Foundations and Trends in Theoretical
Computer Science. 10(1-2): 1-157,2014.

[3] K. L. Clarkson and D. P. Woodruff. Low-rank approximation and regression in input sparsity time. J. ACM,
63(6): 54:1-54:45, 2017.




1AY / yiamolS ple 5 uigo a3 ©Huai 4ol wll =hl=
BABAN.IR

ozt (Al o |t oy A (g0 (lee

a>lg g wyd g9 Complex Networks Analysis f eSSl 4 (wyo (ylge
Dok Dab = | e o2
O s 0O ool smazi — | e ey

O Slos— 5 M g,Las! panass Y REAPRINTY)
0O &l A s lw slasy

LRV

50 bl e oduzmn slaSiis g (B85 slaosls mils g Judo slacSluSS b lgzails yoges sl uys ol Bas
P é"‘?'? Seele doasgn Judos 6 8 IS sloass] 8 ¢ lacsl (g lwaig il o jlwaicin ¢ 2olas sl oo Jod
S 50 B i 90 bl 655k 5 sy (S csonade>

o o s
oz SBaSd Jolows ool slais, b alidl daJlio 5 oo )15 conizmy (slaaSeds (8 ymo donio @
Sadst 27wy s Jed 5 Ol 0SUSS sleair (o 5 6l Jolos g a5 Bolal SIS Jos e
S Rt
Lo oe os g 5l Jlow 5 4525 (S sS bss laJae (S5 slos oy @
submodular (¢ ;ludigs wiums baSis 1o 36 0, diius wausms baSis ,o Sledlbl g Ll ks, o
CELF oy 3650 coduzmns soaSs 1o gonds S @

Ol @7 5 6 Sl g (e Jlail (Sl az )0 598 sz laaSiil JSis slean])é e

<5L°r°3%)3il‘ ‘(Si’l.o.u (yogu g S M)?ﬂ‘ 0oy slaasil (o laalbes 4 b yozl LSl (s Lalg, 508 ®
oy Sl (6 3lwdinge (6,15 Julow odimy bbaSld sanaies sl b

AGM 2,553 CPM 2,553 NCP Jlsga congzmey soaSeds ;5 (\ligean loaiss 5 b poxl @

(3203 ol p (e sla by (s mSob g (e Sla by, ooy lASLS j0 Mg (St @

node2vec i 5l deepwalk o 63 coduzn sloasils o oleislh . SoL @

R N LchMi....u )L:-L..o CL""""‘" ‘L‘°u] ol LS‘L“G)LM-" 9 ‘;I; (emas LchdeM °

(ko) (2l 5! Shg 5

o0 doyd Yo 059y g oy poi @
oy0i doyd B0 1 5Ll 5 p ol slapysesl @

0 y0d Jo o Ve (B9 09y @




1AF / siguels ple g uintign o3 &Hazs dol 9 wll =hl=
BABAN.IR

[1] D. Easley and J. Kleinberg. Networks, Crowds, and Markets: Reasoning about a Highly Connected World.
Cambridge University Press, 2010.

[2] T. Christiano Silva and L. Zhao. Machine Learning in Complex Networks. Springer, 2016.
[3] M. Newman. Networks. Oxford University Press, 2018.




100 / sigmols phe g wikigo HuoSi Moz 40l wll =hl=

BABAN.IR
S8 aible g b gy | 1oyl 4 )8 plgie
a>lg g wyd g9 Fuzzy Methods and Systems f eSSl 4 (wyo (ylge

(s Oal — | e ey
U (slos s — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA sl Sloey

LRV

a5 e W oy 0l 5o sl (e gazms )l gy (corand) (3 Sloasgare S0l 5 (LLST uyo ol Su
2 638 )5l il Al 45 (G5B 0 g3 w5 39,5 o0 Ol 531 slrdsgerme 4 (Blate 5 Acgere
o D50 JFES g (Samae (her 5o (51 Akl gles IS Coled 5o 5 95h o0 (B yre Cawl 7S g (fehan i
2y 50 )8
o Jasd o

3B sloacgae 4, ki @

3L Gl o

S8 oy Gapis o

S 053 e Ly R )& @

S (ras sloass o

S8 analg> 5 (Gadies @

S S e @

B preal slacs )0 @

S lroniss Jus e

SFman g 50 556wl glas )5 oo e

(ol ) (2t ) 09

oyed w2, Ve iofon g an o @
oyed 2oy £ 1 bl g a5k slayge;] @
0y05 do ) Vo 1 iy 05gy @




185 / sigmols ple g wiskigo HuoSi Moz 4ol g wll =hl=
BABAN.IR

1] W. Pedrycz. An Introduction to Computing with Fuzzy Sets. Springer 2021.

2] W. Pedrycz andF. Gomide. An Introduction to Fuzzy Sets: Analysis and Design. MIT Press 1998.

3] J. Jantzen. Foundations of Fuzzy Control: A Practical Approach. Wiley 2013.

4

[
[
[
[

]
]
]
] K. Michels, F. Klawonn, R. Kruse, and A. Niirnberger. Fuzzy Control: Fundamentals, Stability and Design
of Fuzzy Controllers. Springer 2006.




1AY / sigmels ple g uintign o3 & Haz dol 9 wll =hl=

BABAN.IR
Ll saislyd | iyl 4 oy plgis
9>lg 9 )0 £ Stochastic Processes f eSSl 4 (wyo (ylge
Dok Dab | ke o
O s 0O ool smazi — | e ey
O los-s,8 W (g,leis ] pauass Y REAPRINTS
0 &l FA el oloss

LRV

S ole JUSw Ll og 5 b0l gladil b 050 50 6,k slaayly b ligzmails lidl «pmys ool 5 Ban

o ot yun
o® ol Sln ol 8yse Slegdge p AT L Lot 4)la (00,28 55,0 @
ol glaosyl b Byxe @
Oly b (S 5 (Ko il @
sl g (80,5 Gl Gliw] ponlio @
solai glaanslyd g e ®
P95 b g )98 (5w ly LS s Solal glaanl B e e
ol gla U i Liglos @
Sl o (52 Kle dieS (rods @

(olaiin) (L3l Shgy
0y05 do ) Ve 09y g iy yel @
oy0s a0y Vo 1 bl g o5l slagyse;l @

0 yas oy Ve g 09y @

[1] A. Papoulis and S. U. Pillai: Probabilitly, Random Variables and Stochastic Processes. 4th Edition,

A —r—
T,

: IMCQ%\K‘I;HH, 2002.
. U 2T A Ledi- Garcia: Probability, Statistics, and Random Processes for Electrical Engineering. 3rd Edition,




1A / Sigmels ple g uintign oS ©Hazs dol 9 wll =hl=
BABAN.IR

08y S JUSow 310 | ey B 4 )0 plgie

a>lg g wyd g9 Digital Signal Processing PN L 3] PV IR POvs

M gk Oal — | HG es®

O Slos U ool Y pavaxs — | leed weyo

O Slos— 5 M g,Las! panass Y REAPRINTY)

0 ke fA reas b Slas

LRV

Gl sbaosls J53ls sl soi,s8l 5 ook, al G SiSS 5 ol b lisamails foges Ll (puys cnl 5l San
(o3, s L o030 Gl SaST b gzeils (o ol jo Ll J aiibe g ) (S el — Sgo slrosls 3l el
gad S 1,31, o) Sl JlSew Julow 5 (ilS 3 5 oloj slaojom jo o] (35ls p da JuKw (nl (53, alisue Do
5 0 (508) Sl iluosky 5 (b o Lty (nl I B o asales 50l

o Juad juu

sl peplie 5 i)lad 1008 Gl LS slasais o

S92 demslote § (09 Su3ga p oy 2 il (Sloj Sl UKo « Sl o od; 4 SUT 5 has g 6l paiges @

o090 loaadl> (o lauly cyog Je o Lolay alolas (yloj b sl o slapinns @

0529 9 OS2 ()35 laguly waly 5 4,0 Fuly (sl g b om0l 09> o sla g, @

! ely> ¢ DCT DFT ZT FT DFS : Gl5 3 059> Judow slo g, @

28y Gopics )5 Golaul (o) p @

0,98 g o slaps 63l @

wpmiy Fhb ot 5 g jho B Ll e g lne FIR (glo ild i 5lyd a8y sloyild 1k o
85 6 1S Fio (LSS o) b slo ild popie oS e (Sile b LS

5 2595k sloyld Z axmio o okl 5 gloyhao p Slw ool (b ATl (W8 Gloyls Sk e
65 ISl (S 3 (5 )0 piged by sy pdilpeds gy oz 90 b by e oedy 9 Solil ad o
%)

b o5 e

By 08y by 0,5 b e

(ko) (il b9

oyes o3 Ve tofgn g Loy pel @

oy05 doys Vo i bl g o5 0ke slogyge;l @

0)43 M)a\' Wﬁ)) °39)‘3~ (]




108 / Sigumels ol g uintign o3 & Huas ol 1 wll =hl=
BABAN.IR

P. A. Lynn and W. Fuerst. Digital Signal Processing with computer applications. John Wiley, 2002.

1
2] A. V. Oppenheim and R. W. Schafer. Discrete-Time Signal Processing. Pearson Education Limited, 2014.
3] L. Debnath and F. Ahmad Shah. Wavelet Transforms and Their Applications. Birkhauser,

4

[
[
[
[

]
]
]
1 J. G. Proakis and D. G. Manolakis. Digital Signal Processing: Principles, Algorithms, and Applications.
3rd Edition, Prentice Hall, New Jersey, 1996.




19+ / figmols ple g uikigo SuoSI & Muans aoli wll =hl=

BABAN.IR
Oilo 6550l sladiloli (pwiign | 1)l 4 )0 plgie
a>lg g o £ Machine Learning Systems Engineering tedSSl 4y (w0 lgie

M (L Uab — | o g0
U shos U ool paarii — | Bliee ey
O Jos-g b ¥ 6,leid| pamass Y g Slosy

U &k A sl oloss

LRV

5 68 o ol kol Ll o8 (gilui,ln 1) o] pls o cl Sy esian Ghga Lol Coonl
eile 6 750k g (gran (gl eolaiul Coeal b bgmiils aSLl 5l am wyo (ol 5o 0 )ls 052y iagh sla by,
S dele Gl ol wales Lol el 5ls egiae i (gilus,ls lp a5 (Alse e b csad Lol caio o
320903l 9 0ol da e el g ol o Ghigel g ol ol g oads £9,5 (g ol g ool (waige Sy
oo Coisl g (o ailaaie b alal) o LoSS calio b plgzmiils Cules )0 09850 53 yolns (6 S0k g 2l (o
San Ju2 Gles 8 ln it Glalnl izren 5 (eatae (e lie p jee 0ols SleSe 5 Caio o

s azalgs L]

b Lad
Orile 65:50L sladilols 5 egian Lisn slaailbn (pudle (550l egian Sis 1 ()90 adic
(6 ez 5 (6,0 pdiges osly CoalS g ol ‘s‘i’}ﬁ“‘] sools wols Gl 4z > g 0ol cwdige Jgol @
oaly syl
SRy eI @
NS PRI
O plie 9 mboe i Joe (2b3)] @
SRI s 3 Joko 0] @
ML s OV 2Nl g anseis @
lools xje5 o oyllas g pss @
GBI e ) e (5303] 3 yols (5 SO @
MLOps slp ba,lpl g cslu,; @

o ille g laces 3 i egian (heo 55l

(olUeinn) o)yl o9,

o).o.;m)o\“ L“u-l)"-’ (]
005 Juo,0 Fo i LU yge;] @
o).‘o.;-.\.«a)éf’ LQO)EJ.: [




191 / giamalS ple 3 ouikigo oSS <o)z 4ol 9 wll =hl=
BABAN.IR

[1] C. Huyen. Designing machine learning systems. O’Reilly Media, Inc., 2022.

[2] A. Burkov. Machine learning engineering. Vol. 1. Montreal, QC, Canada: True Positive Incorporated,
2020.

[3] H. El-Amir and M. Hamdy. Deep learning pipeline: building a deep learning model with TensorFlow.
Apress, 2019.




1\PY / 5gmols phe g (qwiign (oS ONwazns 40l g9

uLL.:JIh.&J

BABAN.IR

Fomols ol

:g;”‘)lé A 0 Glene

>y g o £

Computer Vision

IM‘ 4.3 w)$ &‘9.2&

s

0wl

— | Dl w9y

O Slos

U snl}." smau

— | Dldpe gy

i e

v ‘5)L»,’;.">| W:u

Y 1alg olows

0 &l

A

el ooy

LRV
Pl brwgs baail; cnl Syo jlaneds olid 5 pgai v Jgol 5 melie b pligzmdils (950 LST eyo cnl Ban
slawl o s cnl sl grlae Jsal Sy s olin Blas Jo it slagts; 5y 2 w00l o el
2 5 Gees 650k bl Blaw J ganaz laly) 00 0,8 Plus gyl aialion Jo 5 Loy lapinw
WS oo )18 o)Ll 9550 e jsba Jlues sl
o Juad juu
5 Oz S paiged (S nsal (3008 w08, nslal ool JenelS ol e iolenie e
Sz
O3 e 0592 5o T B g g8 gyl b oo gl Slikas b pigal (locslin 15l i @
)
558 Bl o el 5 pe s dovad (g3lusailin] wad (asets @ ciyyai dadd slie p pgal ganasl e
Jles
S Sy b bl (ganadss (3L (Brae oS S g el 5 4>l 0l o) 14l slie p saasl @
sl
95 163,55 Gleailin] il giluaibin] (giluailinles g yms pohw glualinl slue » ganasl o
Py
e Gl Shg 5 4l Geosi (ogel i Grog b &Ll il )l e
Cand g 2 1 Solre syl nl i G le ol JOS (enslS rendY g0lS Ll anseis
Sy w258 S0 58 5 0y 2 IS B i Slo Sy isolS b 3kl 5 hog @
JUd s Glagty; (oSS Kas (Jlud slats) b (i Gos igim ol p laonic o
S35 Lo 5 esodlS bl (anseids (Ll g, b oS > Jlos @
0,8 kb g a8 LS L oboy (ki b (2bo) o 2boy adsl slaig, @
EEPONIP- EXSUR LGP SERPL GUWIES POUON L S COURS - SOV P-SUC s PR~ FUR V-

(Golewin) (i3l S9)

-’Tb o),o.;..x,a)oa~ Lbo)j)asl.asu.’).o.’.

SICRUIN SRR




VY / yiamalS ple 5 owiigo a3 ©Muazi 4ol wll =hl=
BABAN.IR

oJ,o.S RSN Y. @L&JUGA 035}:’. (]

SOl (oole 2ol

1] D. A. Forsyth and J. Ponce. Machine Vision: A Modern Approach. 2nd Edition, Prentice-Hall, 2012.

2] E. Trucco and A. Verri. Introductory Techniques for 3D Computer Vision. Prentice-Hall, 1998.

3] R. Szeliski. Computer Vision: Algorithms and Applications. 2nd Edition, Springer, 2022.

[
[
[
[

]
]
]
]

4] M. Sonka, V. Hlavac, and R. Boyle. Image Processing, Analysis and Machine Vision. Chapman & Hall, 1993.




VPF / sigmels ple g uintign o3 ©Hazs dol 9 wll =hl=

BABAN.IR
Gomdw JomolS (ol | i ow)B @ () Gleie
a>lg g wyd g9 3D Computer Vision WO L3 [ PRWET RN PUvs

M (L Uab — | e ey
U shos U ool paarii — | Bliee ey
O Slos— 5 M g,Las! panass Al :aslg Sl

0O &k FA iesbw Slass

LRV

ssbiie 4 pglal gum aw Jdow g Lo (sam a3l Jsol 5 metlie b lgzmiils (joged Ll uys onl Bao
2olal (a0 daste som dw (55lesl oSS Elgl ey pl o el Gy g SgealS Lawg o] Syo
sl l58le 5 g e 630 b wanie slassgp plal b bgmisls .cal aST 0,50 o slasp)l8 Elgl g ool (g3Lwsk
58 0 A )3 (grae S0 § Bras 6550k b hadi e dbie g 5l (B S el JelS LT dbogy e

igd s (P yre

o Jasd yu
Gomy A (5 55ealS (olim Sloo )5 5 Sl denia @
Orygs S o
G290 Ol I @
LoicS5 _lioslosl @
sl i ss 5 Yo gl awain @
oS o 9y 5 Sl e
o dw b3k b slahs) @
Oleyed silwasds 5 2bole 5 (Jloy @58 b 5 6,150 alall 0 20035) Gaedad sla g @
sleisl @S0l e
SR D) 5 TS Bos (eSS @
Lo 5 6,9 ol @

smas 6....»[., L;Lmold.;.,o § SO A Souwd GaLu)b °

(soleimbinn) (2lit 31 09
oy 223 Vo i0jgp g locn yo5 @
oyei doyd B 1 5L g p ol slapygesl @

oyed dyd Vo Jhagh oy @




150 / sigmols phe g ki HuoSi Moz 40l wll =hl=
BABAN.IR

SOl (oole 2ol

[1] R. Hartley and A. Zisserman. Multiple View Geometry in Computer Vision. Academic Press, 2002..

[2] D. A. Forsyth and J. Ponce. Computer Vision: A Modern Approach. Prentice Hall, 2011.




195 / sigmols ple g uikigo w03 S Muazni 4ol g wll =hl=

BABAN.IR
Ry 3o p | o) a4 )0 Bl
a>lg g wyd g9 Image Processing JPWON L] PYRWIRN PSS

M (L Uab — | o g0
U shos U ool paarii — | Bliee ey
O Glos- i ¥ gL panass Al :aslg Sl

0O &k FA iesbw Slass

LRV

Gl Gl)lnl 5 LSS (655 )0 055 o0 )8 eoliiul 5550 SLel g SThe 5l (g ke 1S S ppal Dledlbl o)l
G 0 Al s Sleddie pralie o)d (nl Ho Sl Jlojs3 ok ol it las )5 sl pslal (o3,
Rl (0,595 g (e 00,88 cpslal 1o oy (iladie g (Brre pglal Sgupe alide Slady, 005 oo W] g
ooy ol SBlaal il Cony Sledy) g gomgd gwsesS b g ays8 b wile ok, slaylnl (e

il e

o Jasd yu
3 (5310 50 Al elie (o] elgil (Byme g noal adg ald oo )5 g paal (33l0 5 Coenl iesia
(S bkt g b foos elgil (Ol 9708 j0 pglad (Bilon slaid cpslal (olidg; Sod o
olS 8 059 50 calisee sl yild (] olys g somr 90 5 (am o 498 oo i puilS B g peld 3 o il e
295 Sile woly neai | g &8) 5 Sile)lgen 1l B 5 (B 039 )0 polal siluge @
2olal qwiie 55 glal G,55l sledsy agh Jae el glsil cpgla Slo 5L e
JPEG 00505 Lol gl32] doosiiSaS olss 5 glyl pppas jo (Sig3dl glyl b ymn :pauss (il 05, @
5 polas Juilop e

‘Lg).....uSl} Chﬁus‘_;?da.ﬁujo )JjLa: o ‘SQ.AJLHM u.'?u) (_gLCb)ﬂ.o.C 8‘9"‘ wuu.’;u) )| Obw‘bfﬁw U’“")bf [
wwobds con ) glao )l

(&) (it 35l (9

0yoi do,3 Ve 059y g oy yo5 @
0yad X2, 00 SLL g e 50k slayge;l @

o0 doyd Vo b iy 059 @

$O ki, (sode ol

Iil_'R:’(E__E nzalez, and R. E. Woods, Digital Image Processing, 4th Edition, Pearson publishing Co., 2017.
V2 “W."Rratt, Digital Image Processing,2nd Edition, John Willy, 2007.
H Bl v H -




VY / sigmels ple g uintign o3 ©Hazs dol 9 wll =hl=

BABAN.IR
SleMbl g5lwpleny | oyl 4 o plore
a>lg g wyo g9 Information Hiding WO L3 [ PRWET RN PUvs

M (L Uab — | HG es®
U shos s — | Hbee oegys
O Glos- i ¥ gL panass Al :aslg Sl

0 &5k FA sl Sloey

LRV

oo el ol T e 2 oke sl GG g Sledbl lats o b bLS 1,0 zusre S0 ol (wyo ol o
sllasw glp gloaslss A&)Jboiﬂmhgboﬁ)lfo]ﬁmdqd)& QLe‘ijg)\.lf MUJWSQMGLQ&”ASS

DS o )18 Con 0,90 695 Gl ke sla by, anlol jo 8,5 aialgs (18 a0 se i ls slasl juis

o Juasd oo
@)l sleoals 5 o )5 (sl s s Ol 6,188 ailas (Dbl (g3l (lesy e )b iolesie @
Sl by Jlaizl 5 el )0 55 Gty Sl (555 2 0B (5550 @
6N ailas coal s w138 ailis (slapies (¢ jludie 15, 1NE ailis
6N ailis clacSoS o STl sla oo 5l esliiul o oile ledbl b 6,138 ailss o jss, gl @
lyixe ol (pslie @
22l I8 alis sla by, (B @
Soial 5 ) Gl Jyel 16,58 les @
Slel (5555 Gl 05 il (a5 09> oSS ile glaptas ()5 e slagbs, gl @
23 6 Ol slagts; (Bre @
Doz glgil g adgl pealio :o5lS e @
SIS (> 55 Ol e 059> 53 59l Qb 10l 059> 53 59l Gl 1sglS Ol slags, sl @
721638 Gl oty e B @

(o leimiinn) (2t ) b9

o)A}M)QY‘ o)s)agl!bué)&-’ i
0 yod Juo ) £ 6:14149 ﬁ)SQ[f.-“ LSL“’Q?")'" b

o).o.i Ao,y Y. (5..,.&:3)., °39)'3~ °




VPA / Sigmels ple g uintign oS ©Haz dol 9 wll =hl=
BABAN.IR

[1] LJ. Cox, M.L. Miller, J.A. Bloom, J. Fridrich and T. Kalker, Digital Watermarking and Steganography,
Second Edition, Elsevier, Morgan Kaufmann Publishers, 2008.

[2] H. T. Sencar, M. Ramkumar, and A. N. Akansu, Data Hiding Fundamentals and Applications Content
Security in Digital Media, Elsevier Academic Press, 2004.

[3] Stefan Katzenbeisser, and F.A. P. Petitcolas, Information Hiding Techniques for Steganography and
Digital Watermarking, Artech House, 2000.




193/ sigmels ol g ouintign o3 &Haz ol 9 wll =hl=
BABAN.IR

b sl il | ew)B A o Gleie

a>lg g wyd g9 Natural Language Processing PN L 3] PV IR POvs

M gk Oal — | HG es®

O Slos U ool Y pavaxs — | leed weyo

O Slos— 5 M g,Las! panass Y REAPRINTY)

0 ke fA reas b Slas

LRV
Sl 3 sl Fgals Lo 10 (ks (b5 e (U5 ozl slaig, b plgztils (0gas il ujo nl Bas
5 (eile e SleMbl glmul (leal s Gl 5 Sl St 4 Glgiee Gby GBilon 2 e
ol olon slaghs, b ol plapiers sz (b Glil) )0 o8 ot 0,5 o)lil (5te (g5luasds
b 0L Ga3lo g slaby, (Brme 4 cyd cnl 50 S oo Jee (g bl (slap sl lie it & Cel aido
G ()l ez plime Jlou el Slaadgrse pansis (0l $978 s @IS Sl Sieez p abox
Al dels a3l Eadge il g« gl
o Juasd oo

b Ol G531 adsl penlie b LT @

kel sl memad «gluollgin (pliads, (gl e (gileazls e (B30 e @

Sy sladae b))l (orae 9 Gzl Sbj slaae 1 Sbj slaJas @

ras 85D g bt e g SllS sl aleilwdly g 2ledl e pleisl @

(e GRalg> g (Gadwd @

sldlos cmas g3l ow ((byi Bolai o (355 )l oo Jow iyie slddlos gl Jow @

Sl slacusgzge (aseds 3 X Gl (i @

ldous a5 0308 LaSas— la5aS sla Jow :allssadllis sl Joo ©

Sor S sbdae g cdlb p e by 2leisl o

Sy 423275 03l (e ()bl 5 5975 a7 10l s Ay @

@lize G ()l p o OlelS olins plecl @35 1050 (pline Julo @

JpmedelSa slaailales genly 5 iy ciysie (5 lwdodS g doz 5 e bus] Lo 160,05 sloailels @

(ko) (2l 5! Shg 5

o0 doyd Vo 059y g iy poi @
oyei doyd Vo i Shl g p ol slapysesl @

0y oy Ve Ry 09y @




W / siguols ol g uintien oS3 ©Haz dol 9 wll =hl=
BABAN.IR

SOl (oole 2ol

[1] D. Jurafsky and J. Martin, Speech and Language Processing: An Introduction to Natural Language

Processing, Computational Linguistics, and Speech Recognition. 3rd Edition (draft), 2025.

[2] Yoav Goldberg. A Primer on Neural Network Models for Natural Language Processing. 2015.




WY/ amolS ple g wiskigo HuoS3 M 4ol wll =hl=
BABAN.IR

A pliy (o SLGLY i3I0y | oy 4 ey Glgie

a>lg g wyo g9 Advanced Natural Language Processing | oSl &3 (w0 (ylgie

M gk Oal — | HG es®

O Slos U ool Y pavaxs — | leed weyo

O Slos— 5 M g,Las! panass Y REAPRINTY)

0 ke fA reas b Slas

LRV
by Gl 5o B ysind i 5l oolitl wlgo (ol 0Ly 95 g G5l 40 A piey el b QLST uyo ol Bue
o Jae olol oty il e wllas Lol jeme LESAS— JG50S o LiSaS 3505 Sglite (gl lislo b xnids
b aalyS (Byxe widlbige (rmb by adgi g (3lop AR iy slade iSu (n ety b 0 855 S

S8 5o 38 sy 9550 T Gssel slaoslo b i e sl tllr reizmen g oo 51 Sy e gl 5 DS

o Juad juu

SHp Sb s o p slasaio @

otals oo o 3, ogs (g S0y ( JUl (5 S0l (Bedo wrliis 5 (isel iy s sisel slacsl il @

aalS 15 gy o axBge )JASUS LESaS— JA5SS sl Jde LiSaS sla oo 3SaS sla Jos lglas

Locilal (Mles glgil o gl Sllamdls ¢ oyt vy § Coisl (o mdosliio 155 Sb) Gl oe o baesls o
oals o lale SleMbl g lacwass

Sl Wge a2l e Sladl Dbl )l Glaslre da iy 1S5 Sb; slaas b)) @

Sl 03553k b b Jaw [ojsel Joadlygiws b b Jae (596] anel 0l G315 50 (sl 55500 @

(Slosls dinger sl (ojsel o 8L 0555 2ok 5 Sl dedoe b 3l e 15 )5 S5 sl e el 0
9z Ghisel bz (el «3lidail «(gjluslgs

oiils g Oledbl b5k » s S5 Sy sl Joe coledsl 2 sl uils &S el 5l Joo ®

JYaial g gluinl (pumgiil panseis daolbie (olins 4525 155 Gbj sladae b (ormb (L) oo 2l @
obs

w3ld 5l e addg (lals wlgi S adgs (e (ileaddS 1S5 (Sby sladae b ol by oy calls e
odd (o953l e Sl

SIS aledil (el g clo e (a3l sl SIS (e oo S 10l U3l sl 1S slaasls
e Gl ln BT LS us- lSas gla Joe e o sl

(okaiin) (i35 Shg 5
oy0d w23 Vo i0jgy g lan yo5 @
oyad woyd 00 1 3Ll 5 p ke slagse;l @

o0 Ao yd Vo b ldgy 059y @




WYY / omolS ple § wikigo HuoS Mo 40l wll =hl=
BABAN.IR

[1] D. Jurafsky and J. Martin, Speech and Language Processing: An Introduction to Natural Language

Processing, Computational Linguistics, and Speech Recognition. 3rd Edition (draft), 2024.

[2] J. Eisenstein. Introduction to Natural Language Processing , the MIT Press, 2019.




WY/ siguls ple g owihigo HuoSi &Hazdi 4ol wll =hl=
BABAN.IR

OleMbl wioibgn (SL3L | i owyB @ (wyd (lgie

a>lg g wyo g9 Intelligent Information Retrieval f eSSl 4 (wyo (ylge

M gk Oal — | HG es®

O Slos U ool Y pavaxs — | leed weyo

O Slos— 5 M g,Las! panass Y REAPRINTY)

0 ke fA reas b Slas

LRV

Gl eedlas a4 231 5l e oy ol o el Sledbl SL5L Ay jo bariils Cledsl b sl s ol Bos
e B (egias se Cole o aly) a5 SleMbl Sbjk a8 yiey by Jae iz sl )gige 5 DleMbl oLk
g0d 0)Lal (cae laaSid g edle 6250k (Sby Jae p (e sladoe 4 plsiee by, (nl alex I aigd oo
Olows iy S 4085 (Glopiumem alaz 5l ipiin Gl )gige g DlMb! SL5L 4 iy g 059 Slad 2,5 uizran
S50 stz ez 9 Siom Sledbl Sbik 5 «ClopS 5 mul 5 ey St e (gilogath g
DS o0 )8 sy

o Juasd oo
g slo,gige Lale g Sledbl SLsL p (slasaas o
Szl gl slad « Jor sla oo :oledbl oLk 4l slagis, 2 sy92 @
Sledbl bk o oLyl oty @
S Je p se SMBT SL3L @
Sy ey (e slahgy s e 0,95 5b sl g, 1 SE5ly Bl poe Kb > sla b, @
@y slp 650l Gloae » (e Dledlbl SL3L e
e Ay giie DleMbl oLk @
SleMbl 2bik 5 S Sby sledae
tzgnz Dbl bl 5 (Sliom Sledbl Dbk e
e (Sl gl cgrin Ol Slpidey s (lown sloosls Julod e
s oy G oe (IS )lie VL gie dogi dyize (Sl o DS aog slaailels e
hoyd Gl g Gy 160 0,8 slaabls

(o leimtinn) (2t 31 (09
003 Qo )0 Yo 059 g Loy pol @
oy0i doyd B0 1 5Ll 5 p ol slapysesl @

0 y0d Jo o Ve (B9 09y @




W / yiomals ple 5 ouigo oSS ©Muazi 4ol wll =hl=
BABAN.IR

[1] W.B. Croft, D. Metzler, and T. Strohman. Search Engines: Information Retrieval in Practice. Pearson, 2010.

[2] C. Manning, P. Raghavan, and H. Schutz. Introduction to Information Retrieval. Cambridge University
Press, 2008.

[3] R. Baeza-Yates and B. Ribeiro-Neto. Modern Information Retrieval: The Concepts and Technology behind
Search. ACM Press, 2010.

[4] S. Ceri, A. Bozzon, M. Brambilla, E.D. Valle, P. Fraternali and S. Quarteroni. Web Information Retrieval.
Springer, 2013.




WO / sigmels ple g uintign o3 & Hazs dol 9 wll =hl=
BABAN.IR

JLES 3l g | eyl A (o (ylene

a>lg g o £ Speech Processing f eSSl 4 (wyo (ylge

M gk Oal — | HG es®

O Slos U ool Y pavaxs — | leed weyo

O Slos— 5 M g,Las! panass Y REAPRINTY)

0 ke fA reas b Slas

LRV
slaghsy 9 b lahg) 3 g o caliss slos I8 g LS (55185 50 (doe g 6 k5 colio b olisl (w0 cnl 5l Baa
Soled 9 (oSS LSl (oulitizly  ulitlsl cobio 2 (55950 Il 5o el (63,15 Slaais) 513 0 0 o

g oo Al LA (g5l 9 )LaS (55lwaS g (g3lwon pid LS pls woalsS 5 ,LaS cwlilil el las

o Juad juu

LS 0y g palltie a6 oo )15 coolainl 090 pole LS (Ljls 5 slaasll 1 5yme @

2531 5 03lg «S3lg dloma (lagy] sla S 5g 5 STy (lgmen) gy ol ¢ cwlidizly  oulidlyl  puliiso)l) pealio @

Ol )3 JLaS 0lgs e sli2l 5 (ogLil @

ho gaidy 5 iS58 51 Ll STl e 9,0 (555 5 (Sloe 555 e Som 855 0kl 53 ()l s (o2 @

b o S gl (STt 5 IS0,y cgaiam 8) JLaS (510 ey LS JUSw (55l s03), @

Bros (gmas oAl 5 udle 65 0L by p )50 @

(VAD) igo collsd aieis o

DNN- DNN HMM ; (e owlbilssh slohs, glgil o Sby Jowe «Ggo Joo eglgil i )l o) LaS bl o
G 6250k » e s HMM

IS ez g odg sl 5 g (o) g (el Sy o slro Sy @

(S proead il gl el ilizes (slagby; 4 oainsT 05 Jae eyl iyl oty S culidily o
kel (kg

5 B le shte Joo (e 3w s QB (sign i slobs) (sl slaaly bl LS s e
Bros 55 0b

CobeS 2l Gres 6Tl p (e Lot o ydsS g g SIS (5SS LS (59,5 05 g (gilwes pi8 e
s

S (ilage @

(&) (i35l 9,

oyei 2oy Ve w039 o iy ei @
oyod 22 p3 Ve bl g p ke slaggesl @




W5/ sigmals ple g uintign o3 ©Hazi dol 9 wll =hl=
BABAN.IR

0y oy Ve g 09y @

[1] Lawrence R. Rabiner, Ronald R. Schafer. Theory and Applications of Digital Speech Processing. Pearson,
20009.

[2] John R. Deller, John H. L. Hansen, John G. Proakis. Discrete-Time Processing of Speech signals. IEEE
Press, 908P, 2000.

[3] X. Huang, A. Acero, H. W. Hon. Spoken Language Processing, A Guide to Theory, Algorithm, and System
Development. Chapters 14, 15, and 16, Prentice Hall, 935P, 2000.

1391 wamis 536 ¢ Slu,edbl e g9 LiS 4y e hod asliingss «psirnled cagedame [f]

1390 « Slu, bl Jle (glygi i S095  owliin}b anlicmgyy « culo cpm (0]




WY / giamolS ple 5 ouigo hnSS ©o)uazi 4ol wll =hl=

BABAN.IR
ouegS 9 LS (owlil | row)ld 4 oo plgie
9219 9 9y €5 Speech and Speaker Recognition f eSSl 4 (wyo (ylge

M (L Uab — | o g0
U shos U ool paarii — | Bliee ey
O Jos-g b ¥ 6,leid| pamass Y ey Slaxs

0 &5k FA reee b Slass

LRV

oy b etlonio (8 ymo il amy uyd Conl oniysS g ,LiS cwlidily Jool b gzl (pogai sl )y cnl 5l Su
o alize Jilas zrds ol o 4 HMM-DNN oS 5 slo o (s 05500 £555 B Lo (dhsee Jao pr Siie
O Mg oo 00l b LS cwlidl ol sl 4 Ll sla Jow CTC og,y (850 5l s aelol jo 06 oo 03]
O Sty s il yo g ol wales ools mibgs 85*5% O e DS 5 00058 (bl ddz 5 pom e Slahs,

igds g0 0010 Ghjsel iy oS o LS Lwlidil sl lap)] 5l Jae (aiz 5 (orae sloaS ija]

o Jasd yu

(5525 gl Jms JUS 33155 b ST iy 5 coainsS 5 505 S ulitsly iy o5 aasho @
S STyol g g bty

JIEAS oo ¢ s cloaSs (GMM) osslS bglie Joe i g dsgy (HMM) (358 Lo s Joo @
el lasslial lgl g Jane Jas Lasus

HMM gl S (oulidjl LS oulidil )0 (orae slaaSid » (s 9 Nogram b slaJos @
e g 1ime SlalS (pulitiil dly ay anly 5 Jiies (3loJoe

o S llons Sy 20lS (slo s, HMM b s e o 5 o5, 0l5 3l b LS ol o

HMM-DNN .S 5 ;b wlidl s DNN sl SiissST slo Joe @

(WEST) jlos59 dgume <l by o 0o & Gaekal 5 (solad (oot (8L 4y aisly plaS0S @

LAS Deep Speech sl Jow oy (B2E) Ll a4 Ll JLaS owlissl 9 (CTO) | Swgn sboy gonaiws @
Conformer ¢ RNN-T

sl 4 Ll slaoe 53 LagT ) eoliial o5 5 by (sl Jo @

5eSles o2 pl GMM-UBM s HMM p5s 0 glo e o3l slslons )] (gatains 5 0atys8 wlisjly @
PLDA aiaiws g (i-vector) cugs s, o JFA) & i Jule Lo SVM

sl S5e x-vector ¢ d-vector sla g, o cmas slaaSlils 5l oolwl b odiysS avus Jlo 2l Zinl sl g, @
ol &l 5 abold slolne 6,50k (2515

N oug ks o, L allie duw) e 9: GM,LH., L dw_,uu, I J.o cilises 6%%) .

6|=\.o.,.b5 ReES




\YA / Fomols ple g wiign oSS ONwazns 4ol

uLL =Dl

BABAN.IR

(ki) (i35l 9,

0 yod duo 40 Y- :°35):3.5L“Q-1)43 °

oyes woyd Ve 1 b 5 p ok slagge;l @

oy0d Juoyd Vv r Shagh ol @

SOl (oode 2ol

[1] D. Yu, L. Deng. Automatic speech recognition.: A deep learning approach. Springer, 2015.

[2] L. Rabiner, B.-Hwang Juang. Fundamentals of Speech Recognition. Prentice Hall, 1993.

[3] D. Jurafsky and J. H. Martin. Speech and Language Processing. 3rd Edition, 2023.

[4] H. Beigi. Fundamentals of Speaker Recognition. Springer, 2011.




1WA/ pigmls ol g uiign oS &Haz aol 9 wll =hl=
BABAN.IR

HEaS @ oo bowd | r oy A w0 ylee

a>lg g wyd g9 Text-to-Speech Conversion f eSSl 4 (wyo (ylge

M gk Oal — | HG es®

O Slos U ool Y pavaxs — | leed weyo

O Slos— 5 M g,Las! panass Y REAPRINTY)

U &k A HOPS YRS

LRV
585 0l sl 5 6,1aS o8 4y 0yl Sledlbl Lo aiee) jo (o 5 (5,8 Lol b lidl (o cnl 5 o
gy byl coloo 2 (65950 haml )0 tunl SIS @) (e o ailoles Sy 2l jo oz oty 5 b lagts,
S el 9 ke U JUSi 51 (S glAiel 5 03l i «silend bl 50 oolS5 Sl uli
3550 00w i Lled 5 2ly sledelos (sl ladls ¢ e sla Jolos Jolis JLiS 4 oite Jras aileles
O pedlae (655,150 (Ssiz 5 (e LS @ e ool alboles S5 (295 2Ll sbajlixe 0,5 o0 I8 Gy
S bz slais ;0 Gres 6550k 5 Grdle 6550k o0d) Sl LS g (b by (B30 el
23,5 oo ke LSS & (e hos ailels
o Juasd oo
SIS e fias slos )5 5 wlgd (B iy e i Byne @
s3] 5 03l «S3lg cloxe (o)l gl g 5 45T clgmean) gly gl quiliizly ¢ mlidls] (owliis b penlio @
Ol 50 JBS a5 s clizl 5 (ogll @
Sl (S gl Al WSB i 9 651850 2 (im B DS (A0 ey QLSS UK ilu o3 @
slagliols 5 (B3ly (b LS 5 SlelS and (oo (omae sloaSed 5 (dle 6250k sloghy, 2 Sy90 @
3 990 (e g LSS
978 sl b ) alox 4525 (DLlS (690w 95 aend (e il )lia g (leasly i S ladulos
hros @Blal oS panseas o SSLD 5leSS Sl dadngsien Sl pleal @3, < 055lg 5l oslitul i ols) slaflos @
lao 4 B ,>
DA g (o092 S (ESe (il e (ol dg sla el ol slaJulos e
e Jde p (e i wly QBRI ) 4 5 (g i (ST Jae LS S SGDIST sla s, @
G5 L
il Joe  (Gie GAN (s ((gmae a5l (S §l0,S0g) (i 5100 S5, o2 ;0555 @
b gla by, S jie gl ol dgil s Ll slo i 5 e (glaaSad 5l ool b 1S jii
el
S el s o ) o J ST Sl L i g 00igS L Borlad LB L LS s @




VAo / Sigmols ol g uintign oS3 ©Hazs dol 9 wll =hl=

BABAN.IR
(soleiin) (2l )l b,
oy05 2y Vo w039 g Ly o3 @
oyes )0 Vo i Sbl g ool slagyges] @

op0s duo ) Vo ok kg 059 @

1391« sl oMbl Il LS a4y e o dslicngs o mosblod cogesese [V]

[2] S. Furui. Digital Speech Processing, Synthesis, and Recognition. CRC Press, 2000.
[3] E.Keller, G. Bailly, A. Monaghan, J. Tekren, M. Huckvale. Improvements in Speech Synthesis. Wiley, 2002.
[4] P. Taylor. Text to Speech Synthesis. 2009.




A/ amolS ple g uiikigo SuoSI &Mt aali wll =hl=

BABAN.IR
©ly 629l g QLB | i owyB @ )0 leie
a>lg g o £ Robot Localization and Navigation f eSSl 4 (wyo (ylge

(s Oal — | e ey
U (slos s — | Hles 9y
O Slos— 5 M g,Las! panass Al :aslg Sl

U ol FA sl Sloey

LRV

Cola g 5,08 aids « oL Hezed (Dlaw ;o ol Gloo )5 5 ol el SYlis! rwess sla b, elsl s,
L saxie sloeig,n alol b loyed (6)lo paiis g ol Ko calises glgil b olnl LS jo bgmails og aalys o,
DS o o elS olsT g Ll w0 5050 4o o (2Bly (slaosls 5l solaul

1o fuad yuu
b gilwaidi 5 2Ll » lasaie o
by gloJoe g g yils o
aBlianngs el jild (e Glojen (ilwalddi 5 SLe 5 aBlianwg ol S (ellS 25 e
Sledlbl by (s oSy (lojes (gilwadd 5 bl 5 abaswy DMl s il o S LS e
adlydnn g
& Oloyed gilwaidi 5 SbSe 90,3 ld ) glasado @
Oleyed ilwdidi 5 bl (sl Slaye  eS Slod 505, @
SIS p e plejen silealdds 5 SblSe
Oy gilwaidi 5 2Ll Gl (c2al5 (Lol S @
Oleyod (Silwadds 5 Lo 039> ) 59, clo @

(Golein) (L3l S9)

oyod 223 Vo i0jgp g lacn yo5 @
oyod woy3 Be Gl 5 p ks slopsses] @

oyed dyd Vo Shaghy 09y @

fI] —S,Thrun W. Burgard, and D. Fox. Probabilistic Robotics. MIT Press, Cambridge, MA, 2005.

.f

[2] “R \$1e‘gw rt, I. R. Nourbakhsh, and D. Scaramuzza. Introduction to Autonomous Mobile Robots. 2nd
Edihén MhT Press, 2011.

c111a1;{"o and O. Khatib. Springer Handbook of Robotics. Springer, 2008.

Jf_p'




VAY / siomolS ple § wikigo oSS &M 4ol wll =hl=

BABAN.IR
Claclpole p Glaosdo | oyl a3 ()3 plgie
a>lg g o £ Introduction to Neuroscience f eSSl 4 (wyo (ylge
s Dal — | HEC o09s°
U shos 0 ol guaai — | Hliee oo90
O Slos— 5 M g,Las! panass Al :aslg Sl
L &5k FA el slass

=ty KV

08y 9 Jobw 9> 50 jre lail Luys cpl jo sl ludl Clacl g jae (g550a 508 o sogill b LsT Luyo cpl Goa
o (S5 o g (oo e (olin (omal s Wl mae Gladilele [LSle e g 05d o0 (e
Digh o (Byre jre omat Gptann K00 g 2lgid oac

L basd yuw
Clasl pole azsn b @
ras ol (Jsge 5 (Jokw LSl
e glmoains Lzl
S e et Gt @

b5 9 (2led pu @

FETSSR SV FpF PGS

(Golsin) (b3l Sh9)

oyei 2oy Yo i0jgn g oy ol @
0ye 2o )3 B0 5Ll 5 p ke loyge;l @

0 y0d do 0 Ve (S 09y @

[1] M. Zigmond, ed. Fundamental Neuroscience. Academic Press, 1999.

——,
o

I[‘Z},"F’M:B ar et al.. Neuroscience: Exploring the Brain. Wolters Kluwer, 2016.

[ [3‘ ER‘&,’ -\e_lr,lf‘ﬁel et al., eds. Principles of Neural Science. McGraw-hill, 2000.
V& ‘-3 E ']




VAY / siamolS ple 3 ki oSS &)z 4ol 9 wll =hl=

BABAN.IR
Flwlme GELL pgle | i omylb a0 (lgie
9>lg 9 )0 £ Computational Cognitive Science PN L 3] PV IR POvs

M (L Uab — | HG es®
U shos U ool paarii — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA reee b Slass

LRV

o il e glrailols Ll ol oyl 4> el Sl g s omas slaailolos b olisT Lo ol s

9§ Vgdioo (S e (ras gt K0 5 2lstd (ras gl (S5 - (o> (oraS e (il (ras

e Sae )8 o g 525 0550 Ll (Sleslre sloJae s
1o fas yun
G e
e Sdshe Sl sla oo
Ol Sllre Glo Jow g jae 0 25l slapings o
Ol Slwbre o Jus 5 (655 peoed 4255 i @
Ol laslore slaJas 5 coac Gloptunw ;o SlESAS § 50505 o
Ol Glwls sloJas g alibl> g 5 S0l Jolo 9 5,15, Juloo
Ol Slwlre GlaJoe 5 (ZLS Jlo pshaw pleijl g sbdl clis o
Lol Glowlxe slaJoe 5 (90058 5 (5500L aladl> e
oo Slslre sloos 5 azgi 5 550k o
ol Sllxe GlaJas 5 (b quealio caglas
o] olsle slo oo 5 o5 To55b 5 ol5T S5 alts J> g Vool @

(ki) (2l b9y

oyes o3 Ve tofgn g Loy pel @
oy 2oy B0 1 SbL g p ke slagge;l @

OJAJ M)O Y' (5“&9)" 0)9)_) [ ]




VAP / yigmals ol g uiign oS &Hmazi dol wll =hl=
BABAN.IR

[1] F. M. Bear et al.. Neuroscience: Exploring the Brain. Wolters Kluwer, 2016.

[2] W. Gerstner et al.. Neuronal Dynamics: From Single Neurons to Networks and Models of Cognition.
Cambridge University Press, 2014.

[3] D. Reisberg. Cognition: Exploring the Science of the Mind. Norton, 2001.

[4] T. Malim. Cognitive Processes: Attention, Perception, Memory, Thinking and Language. Red Globe Press,
1994.




VAL / Sigmels ol g uintign Shuoi &Hazs dol 9 wll =hl=

BABAN.IR
S g8 30 S ydelip | i ow)B A ) Glee
a>lg g o £ Planning in Artificial Intelligence f eSSl 4 (wyo (ylge

(s Oal — | e ey
U (slos s — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA sl Sloey

LRV

Slhiste Slegose ;0 diadsr (55,40l adboo diadsr 5500l 500 Sug; 5 eolie b QLST (u)s (0l Bo
sloans o aielign (55,40l o)l 05 5 s o S 5590 ;0 JYarwl wiejls oS Dlae g by J 0S8 ohg 4
S 2ol ps, 0l g oy y0e « SIS sla g, 3l (Slos S b oy (pl jo sl alils 6 S i lacd iy B

Sgbss (B b (Sloy Sryaelin g Oloj porde Ao syl 4ty Sl raizmen 3gh o 00l Ay

b lad pw
azdn )l g dedde @

Srdlo,l @b 5l gyl p SIS Ldod 5 (e (§ 3,400 0 100 S (540l
9,82 o S yaely o JyS aelgd b Las oym o] aolgs 5l ooliiwl i yael p (5,000 sla s,
Gg;\).a alels 53,40l

Sloy G ryaalip

rbBpe 5 (boyb g aeliy
>l g g5 ,aely @

S5k el

S pyebipl,

(&okeiiony) (it 35l (9

005 Qo yd Yo 059y 5 Loy ya3 @
005 2oy B0 1 bl g p ke slagyge;l @
0yod Mo )d Vo i LlagTy 039y @

N GOy (oode lio

Mﬁgﬁl\x D. Nau, and P. Traverso. Automated Planning: Theory and Practice. Morgan Kaufmann, 2004.




VAP / sigmls ple g uintign o3 &Hazs dol 9 wll =hl=
BABAN.IR

9>lg 9 )0 £ Cognitive Robotics f eSSl 4 (wyo (ylge

M gk Oal — | HG es®

O Slos U ool Y pavaxs — | leed weyo

O Slos— 5 M g,Las! panass Y REAPRINTY)

0 ke fA reas b Slas

LRV
Colio 3 oot cinb ol g conl il 059> slocl, b Jsol b nbyziils opoges Wil oy ool ban
Bg dles S g sloix] slacl, g AVl s ol cisedly glaol, des 1 oisiles

b s yoo
Carwg g «CSLid polis o J5Ll Sk, slawaas @
azen )b g o s bl S, @
ol sl ol sl Glae; i iolacl e @
(bl «STyol ipladl Sai-onalin 4z >) b, o Slec 4 o\ Elgil g (BaS 0 g bd S) Db, 152 5 5y900 @
(UAS 5 &8 > srozib wsilwasds
s S, 0592 50 lajluand 5 lagSw o
5 59,5 Y > 50 6,50k (oln 0 6 Sel Sl Sk, o il 6T ol o S Sy @
GaE (5,:50L (b 5 ,S ok bl () Ss
CRAM .l S5, 059> 0 Sl slas lons 5l gladiges cuw)pmcodilo szl glgil 1 cLs sla s loxs @
ISAC L DREAM
6,8, sladsslae ¢ ganday L8, 0,95 5L ¢ Jos i sl Glool, b Jgol @
ol g s (bl S oS poaoncd (ol g el sl gl i gmll sl gaiasles

(ki) (i1 b9

oyes o3 Ve tofgn g Loy pel @
oyod doy0 B0 1 JbL 5 p ke slagge;l @

o)o.i M)O Y. ‘5.,@3)., 0)9).) [ ]

.
\:\ ST NRPPETR




VAY / siamalS ple 5 ouigo a3 &oMuazi 4ol wll =hl=

BABAN.IR
by b pludl Jolad' | 2oy 1 o0 plgie
a>lg g wyd g9 Human-Robot Interaction f eSSl 4 (wyo (ylge

Dok Dab = | e o2
O los 0O ool smazi — | e ey
O Slos— 5 M g,Las! panass Y REAPRINTY)

0 &l FA el oloss

LRV

bzl sl 8 54 g b 45 2yl ola, (e, o o il o Blas b lsziils LlisT oo cpl 5 Gan
Caz oloylSal, ] g celaiz] ol o35> 1o Sl e gl bs, ool 5L <5 10 B 50 s ysb &)
00 ol 4z )00 (IS g (WS pf (slad bl )l il sleass I bl ol s pdy eles maw il

o Juad juu

3 15 5 (s Sl 0395 b S35 oy 5 ol Jolos iy @

LT glgil 5 s e da S by izl 2 90 @

5SS 5 25 sz ws it o bl «STyol pladh Sai-onalin b 10 3,5Los o

Gl e sl b ol byl b Jihite lagSl cslatzl oy (ohb o Cponl il SIS @
(Anthropomorphism) &b, sl Sll 3,55 «(Affordances)

ajlge calizee OMalas jo claiz! Jolsd Cule g & jgle ol 5 pagae ((Spatial Interaction) olad Joles @
5o (Gesture) Ll as o cloix! glacl, @iz aylbbg o Oolss [0 cloix| Glaal 5 SSL, Glaal 0
Molss

Dby g Gladl o BLI T SG J5e 0 IS (Ko ¢ Ll BT &b, 69l g Sl ) (60,90 axlllas @
by T3kt 5 Sl ledde (gl HadSo 5 ) Fal ladl (b Suop

Sl 693k 5o ks 5 (om0 (sleizl SMeld Y (6390 aslllas @

oL o8 ASR VAD (LS 4 \lidgs by Oglas s sli>l 0 (5,9, «(Verbal Interaction) oM Joles @
SgiligludS o g

NS Jolss slgiome 9 G (b (Samles ¥ (6390 aslllas o

Ol bawgy wlaa! il wlaal b sl 6,88, Zuly icblbs ulus! jaseis (Emotions) cablse o

byl g Sl bl Lalg,y jo slezel g5l Jow «(Trust) slozel o

(ki) (it 35l 9,

0y0i doy3 Ve 059y g oy yo5 @
oyed 22,5 B0 i Gbl g p ok slaggesl @

oy0d Ao yd Vo b oldgy 059y @




VAA / Siomals ple 5 uigo oSS ©Muazi 4ol wll =hl=

BABAN.IR
SOl (oole 2ol

[1] Bartneck, Christoph, Tony Belpaeme, Friederike Eyssel, Takayuki Kanda, Merel Keijsers, and Selma

Sabanovi¢. Human-robot interaction: An introduction. Cambridge University Press, 2020.

[2] Korn, Oliver, ed. Social robots: technological, societal and ethical aspects of human-robot interaction.

Berlin/Heidelberg, Germany: Springer, 2019.




uLL =Dl

BABAN.IR

S5 9ol s w5 lomo piul)F




18¢ / Siguols ple g qwiigo (FuoSS ONwarni 40l

uLL.:.llh.hJ

BABAN.IR

&S piliy 33 g5 (5 y Lo

fe ) 4 )0 plgie

>y g o £

Advanced Computer Architecture

f eSSl g 30 ylgae

V6 ks Oaly — | o 09
U los v o (paass — | leped weyo
O Glos- 6 O )b paass ¥ raly Sl

O ke A U WU

LRV
i3l Galizes 68,15 sloasli s gl gl |y bl pin il 0 daddes 5 0035155 LIS 4 Cans] gltmoiz

...\.QOGA

Solop e igasls o
bl Gl &Sl

FoealS Az g 0aisle p wix slaptis ®

(many core) glaiws » 9 (multicore) glaass slaoaisls

Silge silwaslipp slaply 9 5lee o3l p slaJow

o ()l @ e

Grid b, coadas je5 Slale

(Golsin) (b3l Sh9)

oyei 2oy Yo i0jgn g oy ol @
0ye 2o )3 B0 5Ll 5 p ke loyge;l @

0 y0d do 0 Ve (S 09y @

[1] J. L Hennessy and D. A. Patterson. Computer Architecture: A Quantitative Approach. Morgan Kaufmann,

i

Hﬁﬁhﬁd\%n 2017.
4 ‘L}]“&G, Shiva. Advanced Computer Architecture. CRC Press, 2006.




121 / samols ple g wikigo w03 Moz 4ol g wll =hl=

BABAN.IR
Ayl o515 1 odizmo Slyloe (il | oy B A )0 Glgie
a>lg g wyo £ Advanced VLSI Design JPWON L3 PYRWIRIEN ISV

7 sk D al — | Do ey
O shos W ol s — | 5lips gy
O es-opls 0 g,lis] saass v ras g Sloss

0 ke FA el olass

LRV

Sllas b GlacSLS wys0 ol 45 sl il SLlS & oty poizme e b ailyd Gl ey ol o
CMOS 3l 555k MOS sty 55 ag,lis Lolis uyo ol Slegige 990 451,] MOS (g,4lis 45 VLSI
0,99 Job ;0 058 s CMOS jlow >l)b el sl Sass s MOS Jlizws law Judow VLST o1 sla g,
0,99 0L yd 0980 00l VLST >k (slalnl 5l g Wigd oo (bt 5 (b 4z LS (Jlzms slaptus
Fab i looyg0 (sl 1) (SIS aee 9 AiS 0,25 9 S o |y (s VLST >yl an])8 0 aimlys 06 ol gmiily
59l Cawdds 039> ol o
o fuad pou

S Sl Cio (3 0595 (pl Cuonl 4z g8 9 VLSI 6l jloe (>l 059> 10 (cwlsl Colio (520 @

&l (Phb e slagty, Sl s raiie s VLST lajlae (b 4 Loy je sloanld 5 )5 obz 2 h9e @

55>

835195 nl 5l eslanl b Jlems slojlae cole Gilis S0 s CMOS g5 slavs] 3 s

g 515 0 Shes 4y by po sla ol (B350 5 j55mn 515 L85 52 590 @

bjlae (Fb ol 536 5 VIST (65505555 )0 s ndymliie 4,100 (pulal alie @

VLSI ol j0 6550 9 0)lg5 B pan juals gl alie slaSiST g b yig, axlllas ®

Slpl ol sl el b b lawe (g 5lwacds fyioren o Judod slo o, 9 SPICE 38l 5 8 yes @

Lol ilide laoslgls (a0 5 (o5 5 slojlae (S (sl oslinal 590 SSSS g Wby, (o) 2 @

LG g o)le sl e (gl (silaie IO g H9ell Joe Julowi b U (gileainge g Julo @

e o Shes bl 3l s (o3 sl yloe (Sl sla 3, 5 (oll bl @

VLSL slajlas )3 00ls (5l pne 5 o 09381 (>l slag) g penlin (o) @

Al gla o b class, s VLST glalas o alibls b Slo 8yxe @

VLST gl ,3 c¥Llail b g yo poolive 5 lo b T o

VLST slo oo jo el slo JUSms 5 ()l55 cgandiinn b b po Jolge (o) @

CMOS slajlae 5 luly g Gloebl bl &y gy pe Jlas 5 orplie aslllas @

(Golein) Syl S9)

a).‘oj M)«)YI’ 0)9).:9&04).04 [ ]




1AY / siamolS ple g wiikigo HwoSi S Mazxs 4ol g wll =hl=

BABAN.IR
oy0i doyd B0 1 SLL 5 p ol slapysesl @

0 y0d do o Ve edg 09y @

SOl (oole 2ol

[1] Wayne Wolf. Modern VLSI Design, System-on-Chip Design. 3rd Edition, Course Handouts, 2004.

[2] N. Weste and D. Harris, CMOS VLSI Design, a Circuit and System Perspective, 4th Edition, Addison-
Wesley Press, 2011.

[3] R. Jacob Baker, CMOS Circuit Design, Layout, and Simulation, 3rd Edition (IEEE Press Series on
Microelectronic System), 2010.

[4] Vishwajit Barbuddhe, Shraddha N. Zanjat, Bhavana S. Karmore, VLSI Design: Basic of VLSI Design,
LAP LAMBERT Academic Publishing, 2020.




1AY / siamolS ple 5 uikigo oSS S )uazi 4ol wll =hl=

BABAN.IR
Al 59y G | oyl w)yd (lgie
9>y 9 g0 € System on Chip JPWON L3 PYRWIRIEN ISV

ERer Ul — | HEo 0090
O hoe W ol Jl oo — | slied ouep
O slos—opls 0 gybas! saass v sy Slas

0 &l FA OV IR

LRV

St ilwosly 5 (HLb ST 5 pealis b oldl (lismtils (sl all5 55) Glapiu (o0 Son
oz 5l el oaimo JiSas slizl 5 S0C gl pealie Jol (yo cnl sl axly a2l o (65) 2 a2 ,bSe oy
L5 6 lings (sl cSiiSs o bl | sla IS5g s b bgzeiils sl o o ol sloasly 5 lo el doaliils daoss;ls
Sl il sla S 5 1521 1) Qlgziils () (nliimizmen Wb oo LT (g slacs yslid 5 53 e g
ol odle i o LtT cilie golio jo oe glod )l 5 s Gy o )lS (6 3ludings slois, by (55,
40959 lp b oS oo conS ) lapinns (nl drgs 5 (b 50 (60,0)8 4y ((loe laofgn Gosb 5l Glgmasls

Dgs oole] Cario g (5,9l8 (sloo e

o Juasd oo
bl (g3, i Gt a5 (g5loJoe by yal donio @
2315 59 Slaptanm ;0 Al 5 mlie o poe a5 Gangle; @
K3 4ied Sl ;0 D)l g (Bpae Gl Cupae @
Slasly vz aig Gl (b o
RSP LETERP- T PLIOISTS 6| RUW Nt I B LS WE S PRp-S g RS
I8 rmle Slapiann wada s K3 2 atiy slaptun (2bj)l 5 Jeloo @
SRlesl I Ble 5 Slapiacn jliee (b @llS 5 Sl silodig: @
emtidali s ol ARM (sloonisls y ARM (glnonsjls ,; iy (sleCPU o
VX works RTX o 51 55,00 slolole oo @
SystemC e
gSae Slalsl g (2l oy sample; «Kjo o i Slaptu (b po Slatie
Syl BB slaaldls (g5 aties Slapiuen dbs Jood g oad (silula piam Glicebl c Ll

(o leimiinn) (2t ) b9

oyes o3 Ve to3gn g lagy pel @

FEUSIRNVEIWAR @bbsﬁfulﬁﬁ LSL“’Q?")" s
0yad doyd Vo i iyl 059y @




1AF / Jigmals ol g uiign oS ©Hazi dol 9 wll =hl=
BABAN.IR

SOl (oole 2ol

[1] D.J. Greaves. Modern system on chip design by ARM. ARM education media, 2022.

[2] J. Yiu. System-on-Chip Design with Arm(R) Cortex(R)-M Processors: Reference Book. Arm Education
Media, 2019.




190 / Sigumels ple g uintign oS3 &Huazs dol 1 wll =hl=

BABAN.IR
Jbezsd GLpsmm jiaw | o)l & () lgie
a>lg g o £ Digital Systems Synthesis f eSSl 4 g yo (ylgne

o s Hal — | HWo e
O hes W ool Y (aais — | lind gy
U hos—yl 0 5,8 panss Y g Sloss

0 &k FA O IR

LRV

i g oy 25 Cilies ok b Lo s gzl Gaar olid] o o glapiases i o 5l Baa
Fo gl p lize Jolie sy s O] 1S se lagille 5 i o, 5 et ysXlliiaS 5 6 lone gl 59 50

b fad pw
s lapinas 3w Candl g Qi pai 0y o0 el Cﬁa.»bgl,wj doddo ©
Jezus laptus g5l o
HLS) YL mlaws jo s @
Lcadl ST ST il b Jamass (gaiile) et o8l Jols «old Jlil mdaw o i @
5 5 oS Siltingg Jals it o o i @
S35 @ o] Sl 5 alluls ol (b e

(o) (i35l (9

005 Qo yd Yo 059y 5 Loy yai @
0y0d doyd B0 1 SLL g p ke sloiyge;l @
0y05 do ) Vo 1 iyl 055y @

$O ki, (sode 2ol

[1] G. D. Hachtel and F. Somenzi. Logic Synthesis and Verification Algorithms. Springer-verilog, 2006.
[2] G.D. Micheli. Synthesis and Optimization of Digital Circuits. McGraw Hill, 1994.
[3] M. J. S. SMITH. Adpplication specific Integrated Circuits. Addison-Wesley, 2007.




195 / sigmels ol g uintign oS3 &Haz dol 9 wll =hl=

BABAN.IR
S pannS JLumd (Wpsmw (b | oy 4 o0 glgie
KAy ov° Y Low-Power Digital System Design IM‘ avye Q‘s-‘»-ﬁ

o s,k Hal — | HEo 0090

0 loe W ol Jl oo — | slied ouep

U soe- o U 5,8 paaxs Y 10> g oluwy

U &l A HITS WISy
LRV

LS Conde 5 (Brae 5551 (205« Bras olg (2alS sln (b slagiy, b plsztils QLdl o) ool 5l Bae
b ucd s

‘Qbs’ pf JL...:z.:o 6L®W o) ‘5:>|)Jo Slaal c.'a.\..:93.o 9 6‘4.‘4’:2_] ‘éﬁfa.o Q|93 9 Lg‘)").i‘ u,..(alf KON\ REFUR V-

Alidee & )25 ok ;0 Gl el by, DoldS (B rae Ol elyl

sl U5 oVl w15 5 yas oy pals

)‘M C.Ia.w)o ‘59}49 U‘?" u,u.tbls °

oS mhw jo Sras Gl ials e

ol Jisl mavw jo (Bras olyy oS @

s s )0 (Byae 55 RalS @

Ol slagby, 5 bes o pae @

(ki) (i35l 9

oyes oy Ve S petens (LS5, @

o yed dyd Vo 5 @) g Ve )y @

0 yod 00,3 YO (5 )liiigi 1 aled (9ol @

0303 20y YO 0355 5 (5 S gapalS 2SS 2059, @

[1] C. Pigoet (Ed). Low-Power Electronics Design. CRC Press, 2018.

[2] J. M. Rabaey, A. Chandrakasan, and B. Nikolic . Digital Integrated Circuits: A Design Perspective. 2nd

o =,

;_Etga_itf;()\\iearson Education, 2003.

oy




1Y / pigmals’ ol g uiign oS &Hmazi dol 9 wll =hl=

BABAN.IR
J8l 8y Jori (s (>lib | 1oy 4 o0 Glgie
KAy ov° Y Fault-Tolerant System Design 3%‘ avye o‘s-‘»-ﬁ

o s,k Hal — | HEo 0090

0 loe W ol P s — | slied ouep

U soe- o U 5,8 paaxs Y 10> g oluwy

U &l A HITS WISy
LRV

Sloss, gl 5l ool b JISal 133 Losts glapinms >y 0575 5 audlio b lgmiils sl oy onl 5l Bun
el by o) sbogeds Croman 5 S 5 (5,58l o6l alise b o gl

o ot pus
Jl.i.i}‘ 6}.’..,\.»J.o.>r.? Conw jo 4.»L» f""’“l‘“ 3 uLJS ‘;b.;.)Lv_‘{ °

Sl P (g8l sl s,

Sl8le 5 (938 sla sy

by 938l o,

Sl (g3l sla s,

(el sl sy, (Sl 3825 5) (L)l slosbs,

8 sl as jleslatnl b ol & 5 sapmlon

JB 8 Jezs Lo 5l diged wizr gy 9 JSOI pdy Jeod gt >k

(o) (i35l 9

0y0i do,3 Ve 09y g oy yo5 @
0yos do 0 00 1 Sbl g p Sk slagyge;l @
0y03 doy3 Vo 1 plaghy oy @

SOl (oole Bl
[1] K. S. Trivedi and A. Bobbio. Reliability and Availability Engineering: Modeling, Analysis, and Applica-
tions. Cambridge University Press, 2017.
[2] 1. Koren and C. M. Krishna. Fault-Tolerant Systems. 2nd Edition, Morgan Kaufmann, 2020.

[3] E. Dubrova. Fault Tolerant Design :An Introduction Department of Microelctronis and Information
) “_?Tééhnalogy Royal Institute of Technology, 2008.




1A / Jigmals ol g uiign oS ©Haz dol wll =hl=

BABAN.IR
G955 3 BB gLt | B A )0 laie
>y g i £ Reconfigurable Systems HPWOU L] VW N PO

ERer Ul — | o 09
O hes W ool Y (aais — | ke 950
U hos—yl 0 5,8 panss Y g Sloss

0 &k FA O IR

LRV

Oszed ol g ool Ll ] 5 ie lapiuaw (b g 0,53l BB sl b lgmadls uys cpl jo
9 by 60,03k (oSl BB sladll s (g leme cguin Ko sb JB slojlon 10 ol e 9 bl slap 563l
WS oo 12 1) e Sl BB (hilon slas p)l8

o Juasd oo
@S 3b BB arnlne p (slasaio
ORIL I
55k KB slaadls s lone @
Lsy gan Sl @
G Sl JB slaablela
G5l BB slao )8
6,5l BB slaail s sl eolaiwl b ailels (6 5lwdiges
65 S5k BB sl jo and iy Cdlas

(ki) (i35l 9

005 Qo yd Yo 059y 5 Loy ya3 @
oyad woyd 00 1 3bl 5 p30ke slagse;l @

o0 Ao yd Vo b ldgy 059y @

SOl (oode sl

[1] N. Nedjah and C. Wang. Reconfigurable and Adaptive Computing CRC Press. 2018.
[2] C. Bobda. Introduction to Reconfigurable Computing, Architectures and Algorithms. Springer, 2007.

[ ]__P. Lysaght and W. Rosenstiel. Algorithms, Architectures and Applications for Reconfigurable Computing.
. /Springer, 2005.
A

:'_.. hy
[




198 / yigmalS’ ple 5 Suwiigo oSS ©Wuazi 4ol wll =hl=

BABAN.IR

A8yl iy i | oy A )0 lgie

>y g o £

Advanced Embedded Systems Sl Ay (g0 (ylgie

o s,k

mp

— | i w9y

U los

v o (paass

— | Bldpe gy

0 os- 5 [ 5L (pamass

0 &l

Y 2»‘3 KYKeY)
fA e lw ooy

LRV

Lg)‘L»ooLs.& ‘L5>‘)‘|¢ L Ja.u)o d..,.s}.w.; 6&’639—‘9*&" 9 Ml.o.a 43‘)‘ ‘ngj:‘:..i.jb 6‘)-.’ "uw EVETH 6&’@3‘“#“’” o RV
lileden alex 5l glatb i ol Ll ams oo |y ol oSl ligmeiils 4 s ol sl atigs slapioncns i)
(_gl.ba)j).’ )‘ GOLO.‘_MJ‘ lJ ul.!j.‘?r.w‘é 4u.a.a.>r.o.ﬁ -.\JB.MJ Lu.d—‘ 59°582 9 &M‘ c(IOT) ;L....u‘ w).u..:‘ o 2 s..)Uol.J)‘ ‘)‘)3“0).’
Sy U aisS s oS |y aiays slapinsn Co e 5 (gilwosly (>l 10 (60,55 (g4 ,20 (69 )50 Dlllas 5 Jas

Qg oolal s yglid pl b ad e pulio o jgua>

o Jasd yu
K 3er 4kigd Sl Coedl g iy pa dedie @
S50 ki St Silo e @
)5 sauple;
gl Sopie @
S50 g a0 akhdls o pos @
Oyl g (Bran Gl Cope
slaslpas aiy sloptuw >Lb o
51 okl 5 LS dows 5 s5lo oo @
odbg 95 K)o 45 Slaptana @
S s atid Slapcs (2bj)l 9 Jelo @
> 58b], Gl @
K3 s A Sl 5iloding @

(soleimbinn) (2lit 31 09
oy 223 Vo i0jgp g locn yo5 @
oyei doyd B 1 5L g p ol slapygesl @

oyed dyd Vo Jhagh oy @




Voo sgmels ol g ountign oS3 ©Hazi dol wll =hl=
BABAN.IR

[11 A. G. Dean. Embedded Systems Fundamentals with ARM Cortex-M based Microcontrollers. ARM
Education media, 2017.

[2] T. Cormen, C. Leiserson, R. Rivest, and C. Stein. Introduction to Embedded Systems: A Cyber-Physical
Systems Approach 2nd Edition. MIT Press, 2017.

[3] E. White. Making Embedded Systems: Design Patterns for Great Software. O’Reilly Media , 2021




Yol / sigmols phe g wikigo w03 Moz 4ol wll =hl=

BABAN.IR
Srd0903l 9 o3edl | 1wl 4 oy plere
a>lg g wyo £ Test and Testability oSl g 0 olgne

o s Hal — | HWo e
O loe W sol I (pamasis — | 5ipe ogs0
U hos—yl 0 5,8 panss Y g Sloss

U &k FA el oloss

LRV

o 5l s pdoges] IS mealia b ojls oLl Jlizws Glapiu (b (S5 Jpol b S oommisls (oyo cnl 5o
Wl 45 (Ggmidy w95 o0 LT 905l slolo 2 5095 asi v 903 slaulaiio (SIS (g jloens (SIS gl Jos
9 99550 (om0 Bptmms 9051 (Slo by, g Blaal Tl ¢ jolate s led (il 1) pdoiygej] Jluzms (sloptuw
3 B by, ool w595 45 35 co S 3590 (l Cules 50 g 39 se axdllan Lt (§ pduy905] Sgate SLOLDY,

D9 shide g0l s G B aigd co 04ly Jlosud pis S S 0g5 b al 8
b foad yun

o33l Elgil g s pduygesl pudlas b olisl o

Ol 38 o)l LB 5 g CodsS g (vield) el ool

I s5lwans 9 s3lwJoe @

JSal 51 6,10 paiges @

O35l Sebld (5 Selul

o33l oy 555 wls e

o925l o ades sleslarul b (g3l B3> @

55 9 oS 5 sloylae sl (ge3T Slop adgs slap 5l @

(losls 5 Sl cslons b) alccles 5 63,50 mducyse;] b @

Gl siboon i ol o 3y sBIST) 55,0 sloslog> o

Gy g o il @

(ki) (i35l 9

oyad Moy Ve ST patis oLyl @
o).o.; M)QY’ L),u)‘; 43‘)‘5UYLOA R [
0 yoo ..\..a)o\"() G)ti..i’:}: :Lmoyoﬂ °

003 doyd YO 039 5 (5,5 gualS IS w039, @




Yo¥ / fomols ple g wikigo HuoSi Mozt 4ol wll =hl=
BABAN.IR

[1] Z.Navabi. Digital System Test and Testable Desgin. Springer, 2011.

[2] L. Wang, C. Wu, and X. Wen. VLSI Test Principles and Architectures: Design for Testability. Morgan
Kaufmann, 2006.

[3] M. L. Bushnell and V. D. Agrawal. Essentials of Electronic Testing. Springer 2002.




Yol / siamolS ple § wikigo HwoSi Mwazxi 4ol wll =hl=

BABAN.IR
b iy Jole (i | i quyd a0 (ylgie
a>lg g o £ Advanced Operating Systems f eSSl 4 g yo (ylgne

o s Hal — | o 09
O hoe W ol Jl oo — | ke 950
U os-g ki 0 g s oaasi Y g Sloss

0 &k FA O IR

LRV

Jole slapius 130 ol slapinn >lhb slagaiols (el JS )0 Jelepius ailsg g oSSl ()0 (ol 5o
2 aalyS Gl s w5500l 50 Jole Slapiac olGlr 5 00l )8 lapiucs da)lBle s 5 (tle ()b 5o
o s yoo

S5 90lS Sl abox Sl ptusw (b 1 5y @

Oy LngLg)LQMﬁ aSL L J.ALC L;l.:zs[\,.::...\.ﬁ.w G>|)_|¢ °

L@Msﬁ O.:..’Lc SleMb| J.;L\.; 9 JoL,_’;)l °

gl 9 >k il slagile @

0 bz ;5 9 Sl Slapiu o

loany p &2l 5 5B100e @
Slawaas gloyile p oSG L suigen @

Lg‘MJJq Lgl.mwi’:l.o o J.al.c LngW °
4,'.] 9 ).3‘ ‘).Ja., LE )..Ja; 6L‘°r‘>3-“‘-3.*“’ 6“""}9—"’ el J.aLcW Slla>Me

Jolepinns o o el 5 ool 5 Sb5L (o5 b agzlse o
(ki) (i1 Sh9 5
oy0i doy3 Vo i Jlupsd Jsbo o oS slacJlaé @

SUCIRWIS SEEN O ARV I

o),o.i RV ) Y. 1035).3: (]




YoF / yiomolS ple 5 owiigo koSS ©)uazi 4ol wll =hl=
BABAN.IR

1] A. S. Tanenbaum and H. Bos. Modern Operating Systems. Pearson, 2015.

3

[1]

[2] A. Silberschatz, P. B. Galvin, and G. Gagne. Operating System Concepts. 10th Edition, Wiley, 2018.
[3] M. van Steen and A.S. Tanenbaum. Distributed Systems. 4th Edition, distributed-systems.net, 2023.
[4]

4] D. R. Engler, M. F. Kaashoek, and J. O’Toole. Exokernel: An Operating System Architecture for
Application-Level Resource Management. Proceedings of the 15th ACM Symposium on Operating System

Principles, Dec. 1995.

[5] Z. Shen, Z. Sun, G. E. Sela, E. Bagdasaryan, C. Delimitrou, R. V. Renesse, and H. Weatherspoon.
X-Containers: Breaking Down Barriers to Improve Performance and Isolation of Cloud-Native Containers.
In Proceedings of the 24th International Conference on Architectural Support for Programming Languages
and Operating Systems (ASPLOS ’19), April 2019.




Yol / sigmols ol g uiign oS &Hazi dol wll =hl=

BABAN.IR
s g g3 JLoo 8 goimo s jlowe (>lhb | w0 lgie
. High-Speed Digital Integrated Circuits _. .
a>ly g o £ Desi (eSSl & oy Gl
esign
PR 0wl — | o ey
0 Sles O ol oumasis — | Hlded (w90
O Glns—é)léé v ‘5)L¢£.$| ‘saaM Y ;»19 Sloss
D ‘s.’.)l.ero fA :G:I-CLM’ Q‘u\&;
LRV

5 loo 9929 4 YU slace o ;0 VLST sl loe Judow b 10 a5 conl SMSie 90,0 Eon ys (pl Bos
el sl g, bVl olS 3 i (sl0 8 s e sl e o>l e 5 Sl b gl a5 L]
zred S (o0 ) 5,lS Ve 5l YL cele lag s ye oS Jlizes lajlae 4 plites @l il
gilo 4SS ys cpl ;500 Bas Wigd oo bl Jlae § e mhaw 40 VLSI g5leJow slabg, b obgmisls
S les 5 allie (253 5 (il (8 Slge 6 pslaaz wiile (oSS SBhazs sl Al Lo e 9 )5] Cusoas Caz

il o )|

s yus
ool 2SI (g5l Joo VLS yiagil ol Jilaws sanviio ®

oSl ¥oles ¢ ol S i yiuls San slo o el [Li] Jgol
69—’)-’ ;‘J)LL.‘;.S] °

s o3y 35505 b lodlacl 5 Sl tegly JUisl s 4,55 @
lize Wl Sl o

oo Ol Sl e

Gl @

b slass, o

6l olio GWMOSFET s ai iy Jlos @

b oy goizme slajlae (S5l slacs sl @

(Golein) (i3l Sh9)

oyod 223 Vo iojgp g lacn yo5 @
oyai woyd 00 1 3Ll 5 p3oke slagse;l @

0y0d do 0 Ve ey 09y @




Yof | sigmols ol g uintign oS3 ©Huaz dol wll =hl=
BABAN.IR

[1] S.H. Hall, G. W. Hall, JAMES A. McCall. High-speed Digital System Design: A Handbook of Interconnect
Theory and Design Practices. John Wiley & Sons, 2000.

[2] M. Rodwell. High-Speed Integrated Circuit Technology : Towards 100 GHZ Logic. World-Scientific, 2001.

[3] Y. Taur and T. N Ning. Fundamentals of Modern VLSI Devices. 3rd Edition, Cambridge University Press,
2021.

[4] J. M. Rabaey, A. Chandrakasan and B. Nikolic. Digital Integrated Circuits: A Design Perspective. 2nd
Edition, Prentice Hall, 2003.

[5] A. Chandrakasan, W. J. Bowhill, and F. Fox. Design of High-Performance Microprocessor Circuits. IEEE
Press, 2001.

[6] A.M. Ionescu and K. Banerjee. Emerging Nanoelectronics: Life With And After CMOS. Kluwer Academic
Publishers, 2004.




Yo / siamolS ple 5 owiigo oSS &) 4ol wll =hl=

BABAN.IR
515 2 geize slaslae (i slani yol |t B 4 o plgie
a>lg g wyd g9 VLSI Design Algorithms f eSSl 4 (wyo (ylge

s Dal — | HEC o09s°
L slos 0 ol guaai — | Hliee oo90
O Jos-g b ¥ 6,leid| pamass Y ey Slaxs

0 &k fA s b Sl

LRV

a5 51 (651 o e 5 Argi aie o Sligzmtils (ajgel o515 gatzme slo e (b slae 5 oy0 S
5 ey SISl ] ol s ol el Yl I iy 5 sl 53t 3 o 51 458
S 550 55 il (sl 950 3 53 8T 0515 e (ol e o b s 468y 5 ool ot
hb 60 5 (g slabs, Goisel (oo il el Bae S sl alas oS 5 5 esiloaned sl
ol ool Gilanl alez 51 a5l 051 |, Caliee ol Cilikn (slajls ailsts 48 cand WU JE2 b Sig i (sl e
Sylae gilwange 5 (b ae; jo pligziily (Jos 5 (gl Bl sl o o lee anngi 4y (S ge o0
25 0 )il 039> nl b oo Plwe g L lle b (oLl 5 o515 5 maione
o Juasd oo

S reiome s jloe b 4 dsnis @

0557 Ol JolSS g 4z )b oy 2 0515 aeims sl oo (Pib Coenl g pulil poalie (800 @

oS5 aeime slajlae (b 4l ealic

Eeime sloylae Sobe lasiglgisS g Loy gis 5 calise slagg Jold (Lol (Sle (B2 @

Slae (Sed ojladl g olg Bran B aile e Sla Sy vz @

oS aeizme glajlae (b o Glwlos slapi )5Sl @

b lae S5 5 ¢glae (g3lwatgy lae (gilwand asile Slaslre Al glaply )5l (5,20 @

S5 e 58l g MCMO) (s sizr (gjludinnns aiile aiding slabs, o)y @

e laisn oS 5 g @dss i lae Gadal aile o515 5 jloe (b (oSS @

(CAD) jlaw ;5055 >yl wile (gilwaigy sloghsy (o) @

SR et slajlae (HLb L Ls e Sl g o 2l o

JUSKw sl 2B 5 (lgs B pan o jgins 5l 5 olasws (a8l aile Jlos § b2l (o) 2 @

oS5 0 geizme syl (b oany] (sla Jeuilsy 5 (Jab sloo )57 (Byne @

ik sl 9 6 )sld b o e (loasug o SV g )y @

(&) (i35l 9,

oyos d)d Ve w039 g Ly o3 @
oyod duoyd B0 1 bl g p ke slagges] @




Yoh/ siomolS ple 5 cwiigo hnSS ©)uazi 4ol wll =hl=
BABAN.IR

0 y0d do 0 Ve (SR 09y @

[1] N.A. Sherwani. Algorithms for VLSI physical design automation. Springer Science & Business Media, 2012.




Yol / Jigmals ple g uign oSS &Hmazi dol wll =hl=

BABAN.IR
abdl> oy s,9Ld | 1w B a )0 ylgie
a>lg g wyd g9 Memory Technologies WO L3 [ PRWET RN PUvs

(s Oal — | HG es®
U (slos s — | Hles 9y
O Glos- i ¥ gL panass Al :aslg Sl

U ol FA sl Sloey

P LE-RV.)

6‘).3 \.XASLSA s ‘) Lﬁ'bu" ‘_gl.b&.ibsd.?u 9 o)'b).%sa 392 | BN l) )JM}A—C 9 ),»..’.,.A ol alasl> Lgl.%oli.:.wo )
il sblie aie g @08 ( JBs 0,Slee Lo @ olpen il slaolKiws g laaill, jo con] sleans jo cul
4 oo o 8lecun 10 wel IS jeb 4 S8, 909,95 Sl g Guos (5oL (slanis ;651 ¢ opl pogdle auil axils
sl aiS so (s |y el yio ) 45 o] CSud jgng55 (loosilny 5 8lKiud slocs yslid i ai 2]
oBwsd slas,gld b (o5 bl )l gt joee o Soe @y obcuws .85 wialys 18 Con )50 do g 500

Sl jeels Jl> o alasl>

o Juasd oo
e Sl g 5l o)l )0 paite dsniio @
SRAM DRAM (glaabiil> :39,4 juiie cdl> abiils sloolSiws o
S aldl (6 )5Ld 159 )4 yusile yed alibl> slaolSiius @
i o JEn] glisS 5l enlitl L alisls glaolSios o
5 s L alails glaolSias @
polie alisl> glaolSius
Ll slose @
S5 ygoe owd slo oo @
b 90955 Ellins (5l lmolSiws Lo @

Slishs alio &)l g ) 059 @

(o leimiinn) (2t 1 (09
003 Qo y0 Yo 099 g Loy pos @
oyei doyd B 1 SLL 5 p ol slapygesl @

0 y0d Jo 0 Ve (SR 09y @




Yo / sigmols ple g uikigo w03 S Mans 4ol wll =hl=
BABAN.IR

SOl (oole 2ol

[1] A. Chen, J. Hutchby, V. Zhirnov, and G. Bourianoff. Emerging Nanoelectronic Devices. Part Two:

Nanoelectronic Memories, Wiley, 2015.




YN/ JiamolS ple 5 owkigo oSS oMz 4ol wll =hl=

BABAN.IR
Aagd G )3 (Lguan gd | o)l A )0 (ylgie
a>lg g wyo g9 Al in Embedded Systems ol 4y 30 olge

o s Ul — | o g0
L (hos 0 ol Pl paass — | led ey
O Slos— 5 M g,Las! panass Al :aslg Sl

U sk FA el olass

LRV

5 «S3bwosly o>k ane; )3 Ghomils oo )lee g IS drwgi alipd Slaptann )3 (iac g )3 Sus
pelie (390l g2 oyd (nl sl dgucme glie b lapians o (sran (h9n slapme sl g s, 5l oo
Aol )5 g ailyglgs slo Jmoly b ol oo ol dayl sloslainl Ly lgmeiils g 0,00 55 0 coaian (hen a8 iy 9 (sl
(hos slaco 2 (0,5 wal 8 5 5 ki s Il ()0 (nl oS Al i Glapiasns )3 S92 g0 aliSo Pl (6
Loyee S, slrgl 5 035 n o0lel s (cloins 5 sogimn s 039> 5 (so8ly sla L L agrlse sl | oozl

S oo e |y oles 5 Jleb (235001

o Juasd oo

o ol o Stm32 ARM (gl sis58,1 slos 0 b lis] aiigs Slosloms (6,58 b sl g Slonia @

Eman (g0 laph o8l )3 Bl g (Slewle (Sl i IBle 5 (e g A slaptane @

ol plai g Torch (EIE [Tensorflow Lite §eae (6,50 slaaibuls 5 azwgs sla,lsl o

Heap iy cwools aladl> oS aladl> aiils ools aladls caiags sl ;o aladl> Lzl @

B39 ki (390] sl sbyy 5 Callfe Sl S alabl S5z g b atagd 05 (595 5ol SRSy BB s @
RS9

e 4y g slastl g gl ) Jlamlasle covalio (Boes 6550k o oe (oras GBASLD (ow) 2 g (B @

S0y Slewlone b (29JgilS oo 0 S @ pud Slahg) (o296 Joo (o @

piY Slagez 5 o olasi g Gres (ovac ASD Joe w2 SRl Gl 8l lBle 5 Wgpen ()b @

lsledas slzl gl Stm32 5 ARM (glos s (35901 05705 ras 5550k o, b (edle i ooy @
0d (bj9el iy

o sl e gla g,y !zl 6l stm32F704 ¢ Arduino L3 5l g8l sles g (s ,a0b, @
S

Gros 650k s (iludinte b Lo o ealias aiigd slaptucs 53, » Tiny AL 5 Tiny ML jl osliul o
p S Slawloxe 9

e R Sl ilesaiz 9 880 el 9 (65,5 0005 e slaghsy, AUt ML wile olaSiSS (o @
AN oo

\\N =R B30 elas 5 Jl 6,50k sla by, 5l oslatnl 5 ondimjei 555k @
j,h_;___‘{,-‘ l_‘:".-_’_:-'J g Gt o QT Seslaiul 5 olew Jow sl Jow LS,L.M,T °




YAY / sismolS ple 5 ki oSS &) 4ol wll =hl=
BABAN.IR

(ki) (i35l 9,

oyed b0y Ve i0fgn g lacn yoi @
oyod 2o yd B0 1 bl g p ke slagges] @

o0 doyd Vo b iy 059 @

SOl (oode 2ol

[1] P. Warden and D. Situnayake. TinyML: Machine Learning with TensorFlow Lite on Arduino and Ultra-
Low-Power Microcontrollers. O’Reilly Media, 2020

[2] B. Moons, D. Bankman, and M. Verhelst. Embedded Deep Learning: Algorithms, Architectures and
Circuits for Always-on Neural Network Processing. Springer, 2019.

[3] A. Krishna Gupta and S. P. Nandya. Deep Learning on Microcontrollers: Learn how to develop embedded
Al applications using TinyML. BPB Publications, 2023.




VAY / siamolS ple 5 owigo oSS &) 4ol 9 wll =hl=

BABAN.IR
JUazd JUSpmw sloonijlo  goloaxo | 1oyl 1 ()0 plgie
a>lg g o £ Digital Signal Processors Architecture PN L 3] PV IR POvs
s Dal — | Bl o09y0
L slos U ool pauaii = | Hlied ey
O Jos-g b ¥ 6,leid| pamass Y ey Slaxs
U &k A sl olows

LRV
(0l )l Jlizms seosiile (gl el Flib Gl Y la e 5 (2l &l ye cnl Sas
LB g 0 ,les g G SUST g bl g S Slasle sty (b deoniils o less slal eenlio
SllasMa b Jluzus (5510 5 opims >b aige slo o, b bgmiils (piman 098 oo 00ls 3501 lous;ls
31 i S g 3 SIS Sl (558 3Lttt 4 g Wisd oo LB QLIS 5 60 STl o las a0

B 5 A sl 1) (30,5 0515 598 W3Sz oS w0 o Sh9el Bligmdils 4 (izren (yd (al il 00
5 el Gl Slisde b Sliles ot b 5 goiile; coslio GBS ags anS b |, alisdle ol b

U Jucad s

G0 aeize Sapian p (Slaenis

JEezms (3l n Bgpme slap o8 g b iules (Byxe g 59,0

Gy 40,58 R g Jlazms la pild Gimd la Lo

@l 5 0o e ples Glaaly Gis g sl (oled Slaptucs 950

00,5 05:5lsS 398 dlore (S CBo b iulad g 9gdome Aol Job Dl Sl g b olb

3 g plol gl dans 3 Matlab Lo o Jlizs slo il o1,k Sllasdo

Jizes 5le 4 g (b Lame )0 e (903l 5055 anlipy (iivgs (sl ledn (sledb b Joe anwgs
S ley (Slewbre SB1S g pads SIS wools by SllS G135 3iw 6lp 23Rl slagiales

s (6,58l ol olaws b g OB pas s p crluce Slla>Ma b (g5l oolo § molie Lolasl (3]
iges Ll yom 4 (LB3lo (slags loxe i

29U Jaes g e ol e Sl 3 (pumng el SllaMe o)l Jlzms sleosisls p slacs lexe
LTE 3 WiFi WIMAX XDSL wiils pa (ot 5 pooms b et pos 3 Jiazess Sl pbes (slopiinmns (oo 2

0 o5 Qo yd Vo 059 g Ly yod
0yos dopd 00 1 b g p 5ok slayges]
0yod o> Vo i plagl 039

(olUeinn) o)yl o9,




VAP / Sigmals ol g uiian oS &Hazi dol wll =hl=
BABAN.IR

[1] D. Markovic and R. W. Brodersen. DSp Architecture Design Essentials. Springer, 2012.

[2] U. Meyer-Baese. Digital Signal Processing with Field-programmable Gate Arrays. 3d Edition. Berlin:
Springer-Verlag, 2007.

[3] G. A. Constantinides, P. Y. K. Chueng, and W. Luk. Synthesis and Optimization Of DSP Algorithms.
Dordrecht: Kluwer Academic Publishers, 2004.

[4] B. Parhami. Computer Arithmetic: Algorithms and Hardware Designs. 2nd Edition, Oxford University
Press, 2010.

[5] A. V. Oppenheim and R. W. Shafer. Discrete-Time Signal processing. Englewood Cliffs, NJ: Prentice Hall,
20009.

[6] J. P. Deschamps, G. J. A. Bioul, and G. D. Sutter. Synthesis of Arithmetic Circuits. FPGA, ASIC, And
Embedded Systems. John Wiley & Sons, 1 2006.




Y10/ sigmols ple g uikigo HuoSi & Muani 4ol g wll =hl=
BABAN.IR

SF gl Sl | o BB o0 plgie

9>lg 9 )0 £ Computer Arithmetic f eSSl 4 (wyo (ylge

M gk Oal — | HG es®

O Slos U ool Y pavaxs — | leed weyo

O Slos— 5 M g,Las! panass Y REAPRINTY)
0O &l A s lw slasy

LRV
S5 oy ol sl FgslS ookl b 2l g ples Sldos I glid it maplas (bisel eyo (nl S
A2 o Giigel 1) 5855 slauliie ;o 2ok 5 les Slibes planil gl aid iy o ts) g b oS 5l sl
Silwand 5 gilwJoe (olux Sldas b Lol J8le 5 g j8lccen (giluaige 9 (b aile Gl 4 iz

Pl g 8o b e Jlus cwjp g 283 5 2L Gl Cuar atping slaph oSl (b s Slilee
g oo a1 5y Slwle

o o
ol Bl 5 6,55 slosisled lscudle jyolie 5 slucl
J.o.’> d.u).A ‘_gl.bo..\.i.ls &= c&)Lo.ﬁ:9 (5""““" ot [ ]
ddjslo.c X poZ (&3 g 6[.&:0.;.:.25@.? o) g_)‘)...u.i °
614\)‘)1 9 @})é u),o ‘Yb d.al.) L: le.@od.u.f u).»o ‘LSJ‘M‘ u).o le.mC)Ja °
s ol g s dallas gLt jas lus @
((_g‘oé.il.ob_.élg uu.’l.o.: p.....w..u) 6“‘-;L°'.?-.f. uLM.:> °
Sl 5 gled ( oy )& ailgy aiilons @
SrSday @ SNy, @
CORDIC (slapis 55l o

& syl o K Slegoge @

(ko) (Sl yl Sh9)

oy 223 Vo i0jgp g locn yo5 @
oyod woy3 e Gl 5 p ks slopsses] @

oyed dyd Vo Jhagh oy @




Y15/ Sigmols ple g uiikigo oI Mot 4ol g wll =hl=
BABAN.IR

[1] B. Parhami. Computer Arithmetic: Algorithms and Hardware Designs. 2nd Edition, Oxford University
Press, New York, 2010

[2] R.P.Brent and P. Zimmermann. Modern computer arithmetic. Vol. 18. Cambridge University Press, 2010.
3
[
[

4

]

] M. D. Ercegovac and T. Lang. Digital Arithmetic. Morgan Kaufmann, 2004.

1 L. Koren. Computer Arithmetic Algorithms. 2nd Edition, A K Peters/CRC Press, 2002.
]

5

M. Vladutiu. Computer Arithmetic, Algorithms and Hardware Implementations. Springer, 2012 .




YA/ Sigmls ol g uintian o3 &Hazs ol o wll =hl=

BABAN.IR
Al rouijloy iloxe | 1oyl 4 oy0 ploie
a>lg g wyo g9 Network Processor Architecture f eSSl 4 (wyo (ylge
M (L Uab — | e ey
o Gt 0 solill pauass — | Bliee ey
O Slos— 5 M g,Las! panass Al :aslg Sl
0O &k FA OV RS

LRV

Sl 5 Jelo (Pl sl oY Sl les 5 GBI WLl plgamiils sl TaSed lrosil g )lens” upd Sun
WSl slroassle (g lese sl MLQA Jolss oo ool sl (65 50elS sloaSlils jo coliiu] 050 slaoasslo
ASIC 9 FPGA )‘ o.)LQ.....u‘ l.: ‘_g)‘)ﬂm ‘SQQULA-MJ 9 ‘M&w 9 LS’L’J'“'"“’ C’;Lmrb.u)ji.” ‘l.CM\.u.M.: u,u)‘b).! 6[.@«5.‘..5;
(E] Gl 9 4l sl JSTg 5 (QOS) Blens CouaS Cu o Sl Codol Jguol b )b gmisls ¢ piran ]
shos sloogsy all g aSit sloonsilo p sly (cmgianlp GSLESS o b ylnl (35sel s cnl Koo B Wgd o
Gl o cudled gl (bgziils o pl sl oaisls ol (g5lwaigs o G>ljb 30 (60,5 Ay S Sy
S oo oole] 4 slronisls g lens 5 (5 T gumolS (sloaSil aliee

o Juasd oo
aSd laonsls 4y 53 g slal pealie @Sl slaoaijls  JelSS g azesu )b caonio
45ty sloonisls y y3 CISC 4 RISC cilizee slas loxs dmslic ®
beais 33105 ST 5 Ly ;981 aSel sladins (B3l0 5 5 Jelos @
po 9 P95 4Y )3 Aibp s Seadem LSS (Siezdom 9 b Slapi 5Nl @
a5t Slles _moolis sl g glacs Loxs ;5 ASIC 5 FPGA 3l ool g 33l aoolis o
@14 Ddlaz 5l (655 sl g antid @Sed ronijlo n yo (sl sla STy (giluooly @
S8l g o g e e ,ol (Oleas ol el g Wb sl Co o @
Aol sloonily (59, » Blises laSt Gl S5y g5lwesly @
A gy oSS, s UDP TCP/IP slo JSSs 0 5l 5 @
oals 35150 o Al (gldoasjla,y il (aSiil slrouiilo o sl B3l 5 silusilm peplas @
S sloonijlo yy (slp oS (iludingy Sl Gloonilsp sl magiasli Glapl o Lol
S sloossisloy (giludings 9 s3lwosly Sl (doe sloojg s g (Aly 68,90 Slalllas (o) @

(o leimiinn) (2t ) b9

oyes o3 Ve to3gn g lagy pel @

FEUSIRNVEIWAR @bbsﬁfulﬁﬁ LSL“’Q?")" s
0yad doyd Vo i iyl 059y @




VAN / Sigmals ple g uiign oS &Hazi dol wll =hl=
BABAN.IR

[1] D.E. Comer. Network Systems Design Using Network processors. prentice Hall, 2005.

[2] R. Giladi. Network processors: architecture, programming, and implementation. Morgan Kaufmann
Publishers, 2008

[3] P. C. Lekkas. Network Processors: Architectures, Protocols and Platforms. McGraw-Hill. 2003.

[4] G. Varghese. Network Algorithmics,: An Interdisciplinary Approach to Designing Fast Networked Devices.
Morgan Kaufmann, 2005 .

[5] J. F. Kurose and K. W. Ross. Computer Networking: A Top-Down Approach Featuring the Interact 3rd
Edition, Addison Wesley, 2005.

[6] A.Leon-Garcia and L. Widjajg. Communication Networks: Fundamental Concepts and Key Architectures.
2nd Edition, McGraw-Hill, 2004.




Y18/ Sigmls ol g ouintign oS ©Hazs dol 9 wll =hl=

BABAN.IR
031> (§3Llwe oS Gapimm | iy B 4 (w3 (ylgne
a>lg g o £ Data Storage Systems f eSSl 4 (wyo (ylge

s Dal — | Bl o09y0
L slos U ool pauaii — | Hliee oo90
O Jos-g b ¥ 6,leid| pamass Y ey Slaxs

0 &k fA sl olaxi

LRV

5 Sibwosly (b sln Y slales 5 GBI WLl gl sl Tesls ilue S Glapen” Gy San
Elgil cools (g3lwo ;33 slasly pulas Jolds )0 (ol el Galies lo wlibo (o 00ls (g5lwe 138 lapinnw Sy o
00l oy LSLSS g (6 3lwo S (Gt Sla s laso 5 b Lisl ((g5luo 53 slrolKiws g lrakiil> Calize
e 5 0ddm s Saptu 9 5l ($ilwo oS wile (gluo i3S 055> 40 o slas sk L plsmaily el
Silotints slolil 5 by, (o390l cmpd ol s Bue gl oo LT ools b3l g Coial (5 4 bgyye Jluwo
o Q‘i‘ ! L“rv-‘-“"'-“’ Q'.’.‘ oo g cs"")"” 20 4, S 6‘)‘.’ a}“‘c 6&’"35)'3« “"")‘ 9 Gjl‘“°)ﬂ55 6&’[”3"“1?'“’
‘_chm:l.ill.g~ 3 S ! St 031> 35T 50 aiile coold (g3lwo 3 b o o alise sladio o Codlad gl 1) Lgoils

IRCCPPP PR

o Juad puu
iloo s cladilols 5l ooliul pg3) 5 Bymo @
0old jlwo 8 dilols p (e (g5lwe w3 b9,y (5 loxe @
S albols 5 50 (25,5 16395 G055 5 Sslexe @
o3l (gilwe 23 sladibols o5 g a5 slo,lao @
o3l (g3lwe 3 slaailelu jo b Sugs (us Sy glgil @
oals jlwe yumd aid iy albole G b @
oold jlwo > slaailel jo 0ols (L > g, @
0315 jlwo o33 slaailob atd iy slo Sy oy p @
oald jlwe - sladilals jo ylgd alasl> e
(IBM HP EMC) o0ls 5l yus slatiloles Jslote slos loxs oy @
03ls jlwe ud slaailel o 29,5 (595,95 (LSS @
Golraas slaSins glone 5 >k

(solesin) (2l b9,
005 Qo yd Yo 059y 5 Loy ya3 @
o yei )0 B 1 Ll 5 ool slagyges] @

o).o.; s.\..o)é Y' (5"&5)" 0)5]: [ ]




Yo/ famols ple g wikigo w03 Mozt 4ol g wll =hl=
BABAN.IR

[1] U. Troppens and R. Wolatka. Storage Networks Explained: Basics and Application of Fibre Channel SAN,
NAS, iSCSI, InfiniBand and FCoFE . 2nd Edition. John Wiley & Sons Inc, 2009.

[2] P. Komarnicki, P. A. Lombardi, and Z. A. Styczynski. Storage Technologies and Systems. IBM Journal of
Research & Development, Special issue, 2008.

[3] J. Tate, F. Lucchese, and R. Moore. Introduction to Storage Area Networks IBM Redbooks (eBook), 2006.

[4] G. Somasundaram and A. Shrivastava. Information Storage and Management. Wiley Publishing, 2009.




YY) / SiamolS oo 5 ki oSS o)z 4ol wll =hl=

BABAN.IR
Gl Plecuw slodel g Cadwl | oy 4y w0 ylgae
a>lg g o £ Hardware Security and Trust f eSSl 4 (wyo (ylge

M (L Uab — | HG es®
U (slos s — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA sl Sloey

LRV

Dyl ge il ol Gogr slezel LB g jldleden coal 2l g Lk o 23 Glacdiey By a ey (0l yo
Gl b wadgi dl> e )3 g 75k Sledbl 2ot pas 39 () BBt Gezmen plagaiels (b al> e o
@Bad i ed )0 05d plowl ity 50 S L T el S 4 zmie (150 i B 0gd gy (b L bl
Sty 45k (el Slapt ;o sloiel g Cotel (el sl ogdle 4l a3V Sl i B2S lp
slael paals b o aolats] o o ogas adS wdys 4 5o dao )l 5l S 50 el Il by

el 005 ol (sl 53l aiejl Lo S 5 (s

o Juasd oo
geizme glalas (503l b 5 (6 Kije, p (slannia @
WTPM 5 slaiel 50 Slolone o5 K50, sloodsjlo, ©
S Cews plp )3 Cuglie 5 (So5d slaale> o
S 31,5 alar 5 il JUIS oo o
(PUFS) S5 g jloniilen LB . mlss @
Jpleces e Solal sac glaalge @
IP slacSsl (s 38 juiias o
LFPGA s olaiel 3,50 >, ®
RFID slacenz » cotel 5 atigs lapiogw Coil @
(Ul 5 xiie b 40) 153l 31 ool b acl ; (syinn oSl Lai g o jiwd J S @
e slafan 5 TP SlcSyl 15 3 sl slocl 03,5 lyme 5 iS5 o
Y-FIPS 140 s (K55, (sl Jpoe o\l

(o leimbinn) (2t 1 09
oyes o3 Ve tofgn g Loy pel @
oy0i doyd B 1 SLL 5 p ol slapysesl @

0 y0d do 0 Ve f B9 09y @




YYY / 5ismolS ple 5 uiskigo oSS &Mz 4ol wll =hl=
BABAN.IR

[1] M. Tehranipoor and C. Wang. Introduction to Hardware Security and Trust. Springer, 2011.




YYY / Siamals ol g uiign oS ©Hmai dol wll =hl=

BABAN.IR
G50y i | iy B w)yd (lene
a>lg g wyd g9 Cryptography Engineering f eSSl 4 (wyo (ylge

M (L Uab — | HG es®
U shos U ool paarii — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA reee b Slass

LRV

gt b3l 5 (siluosly (b a0 Glgils Slagaiely anugs (5,050, (it oo)d Bua
9 W Lbl (6,050, aidying g (owlol muplan b aS doo oo |) GGl cpl pligzmiils 4y opo cnl el (6,55,
S8 ey Oyse oy ol jo a5 (6o)lee I s &l el gl Pl 51y AA])LT 5 ool ool wiley
Sl (owyn )55, St yosl siluesly 5 (b ()05, Alie slagty, aslllae 4 Gl oo 2 pS (oo
5 GBI ) uye nl @l Bae 05 o)Ll lide milio 0 ) 5e, (es oo )5 5 el L) 5 (sl

ol @lizee Jlaws gl conlio sl o J>oly a3l g Sledbl ol 039> y0 Lgiils slas,los

o Juad puu
SleMbl cel 5 (6,50, 45 donae ®
Ml cel Laax 40 (6,050, slod 5,5 5 Caonl @
S50y solul 5 ads) pealie (3yee @
bl 65, slap oSl
(290 9 S er 550, By yre slapi sl asllas @
ECC 4 RSA DES AES slap o3l slos )5 5 0, Slos oy @
soolay slael cocal o Solas slacl o dgs @
S50, 5o slasl ul el 5 ol slael wdgs sla g, (o) @
G,y ol dlacl g Sl @
S50y 55 Ol o )l5 5 olie Slaplae ;5 ©pd oy @
S50,y slojldlecin gl Slesly) jleslinul o
S50y o)l Bledin o ooliiul 9550 (2L pealic 5 laphy )9Sl aslllas @
Sy e Slaps 9 Gaan Slap 2 (e )50, 0 G50, sl 5 (Sre @
Sran mb g Syan Sl » (e 650, SO 5 pealie (o) @
Sl glacdzr i 6550, Sapies ©
!1“;;;.@}:34;@ S5, (iSSlan slaciz p (e )50, Slaps Slos )5 5 Loty )5l aslllae @
o™ N LA s S )50, o] slao )l 5 el ()50, sl s 5 by, (o) @
L)l gl )5 5 fige 5 Sms (5,050, (slop,sl 5 loog, (Byne @
63,5 5 el )5 slassluosly




YYF / Sigmols ol g uintign oS ©Hazi dol wll =hl=
BABAN.IR

(S K30y Slapiasms 6825 9 ael)5 (g5lwosly slanl g Logsbg, anlllans
P JE slapxls b ablio g Jolxs o

lag,T b ablie sl by, g (sile JUI lapales (o) @

Uz 35,5 ¢ ballas sl oolaiwl b 3985 g S @

Loy T U ablie o sy, 5 bllas 5 oolizul b sladgs g Ol oy

(o leimbinn) (St 1 (b9

oyes o3 Ve toggn g Lo pel @
oyod doy0 B0 1 JbL g p ke slagge;l @

o0 Qo yd Vo b iy 059y @

SOl (oole 2ol

[1] B. Schneier, N. Ferguson, and T. Kohno. Cryptography Engineering: Design Principles and Practical
Applications. Wiley, 2010
[2] C.K.Kog. Cryptographic Engineering. Springer, 2009.

[3] A.J. Menezes, P. C. van Oorschot, and S. A. Vanstone.Handbook of Applied Cryptography. Fifth Printing,
CRC Press, 2001.




YYD / sigmols phe g uiikigo w03 &Mt 4ol g wll =hl=

BABAN.IR
S 8Ly i | iyl o8 plaie
a>lg g wyd g9 Cyber-Physical Systems JPWON L] PYRWIRN PSS

o s Ul — | o g0
U shos 0 solill pauass — | e 90
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &l FA OV RS

LRV

L bl Ban b oyo cnl dagl o )l8 ad 55158 5 oadimyser cumle b (S58Ll) slaailols (938050, ool 4y ks
o saials oy oo, (wyo ol Hlbbre sl oo )b (S5l sbeailols Julo g o b (o 5le Joe
5 2,5 wialss 13 1, balola ol ol 5 Joo 1 i (>lb (b 5 sl cslagsis (sl DLk,
ary y UL (Sl laailele Slaal i o 1) ganpbey slapt, sl 5 (oS 5 Gladoe (il (559700 (i
Gz 4z g5 )90 3Ble 5wl j3 Ll 5 (Sl il pladia el Sla by eizren 0,5 wnlsS S0 (5,158
a9 oad &l pdlan J§gees S04 B 60,5 als S o bayll g o lasbinl & sl esleiwl 0,5 o )3

Sges dalg> SaS Loyl 60,18

b buad o
S 58b], Glaailels o aly meplan g iy )les @
ailels Gleslre sla iz g5l os @
aboles (528 glaion gilooe @
gl sladow 9 pley chogs @
S5 GldmgbJae S5 @
=19 3 (099 04 o sl ¢ Slo3) by gaiesls (ylo @
3l g e ol Co e 9 S50 2 sonle) lapss 6Kl @

(9,995 yla) o> (60,015 (saald jo anwgy slasigdgnin 5 ol slasjlaslinl 0 (Sy2e @

aigs slo,li8le 5 C)S*")T 9> slolpl S By Siae @

(S5510b 5 plipabl bl o 3 pnn (5551 o) (59,518 slolons 5 (s5laings o

(ko) (i1 Sh9 5
oJ.oJ M)O Y. (‘ULQ.O 45‘)‘ 9 )3).0) ‘5.«-«4)15 LSLQhﬁJL*S L4
6 o5 Jwo,d Fo tyge3] @

o),o.i RV ) Y. 1035).3: o




VY5 / sigols ple g uikigo HuoSi Mot 4ol wll =hl=
BABAN.IR

[1] R. Alur. Principles of Cyber-Physical Systems. MIT Press, 2023.
[2] S. Mitra. Verifying Cyber-Physical Systems: A Path to Safe Autonomy. MIT Press, 2021.

[3] E. A. Lee and S. A. Seshia. Introduction to Embedded Systems: A Cyber-Physical Systems Approach. 2nd
Edition, MIT Press, 2017.

[4] H. Kopetz. Real-Time Systems: Design Principles for Distributed Embedded Applications. 2nd Edition,
Springer, 2011.




YYY / Sigmls ol g uintign oS3 &Was ol 9 wll =hl=

BABAN.IR
@05l bl | o)l a )o plgie
a>lg g wyd g9 Quantum Computing f eSSl 4 (wyo (ylge
M (L Uab — | e ey
U shos U ool paarii — | Bliee ey
O Slos— 5 M g,Las! panass Al :aslg Sl
0O &k FA iesbw Slass

LRV
Jseol b @L-NT e Hlemidls oy pl o el egileST bl Sl b b gaeils @L.wi ooy ol 5l Bas
a2l 5o b slapt ;6800 g (sogilsS slapiun jo Sledlbl 3105 g (g5lwe 33 0956 b ¢ cagilsS Sl 4yl
S50y 5 (sogisleS Db &y )las  ogiilyS Slawlne (Sauamy ulad cowdlio b lgmmdils (rizeen Wigd oo Ls]

o o s
B> 2 2 9 @
o55lsS Sl Jool @
so5lsS GBL) Jgol @
o5lsS syl o
255155 slap )5Sl @
o9y Slowlbre (Souz @
o515 slapias Saliys @
o55lsS Sledlbl 4yl
255l sl orai @
orlsS )5, @

(i) (i35l (9,

(003 JS YO) (g3lwaalipe (2305 o 5 (610 (03 s 100 05 @
(005 IS V7)) Jles 9 (c229% (8,155 Jolh  c2mg% 059 @
(008 JS O87) p 30kl 5 pi0ke lovses] o3l @




YYA/ Sigmols ol g uintign oS3 &Wuas ol 9 wll =hl=
BABAN.IR

[1] M. Nielsen and 1. L. Chuang. Quantum Computation and Quantum Information. Cambridge University
Press, 2010.

[2] E. Rieffel and W. Polak. Quantum Computing: A Gentle Introduction. The MIT Press, 2014.

[3] N. D. Mermin. Quantum Computer Science: An Introduction. Cambridge University Press, 2007.




YYR/ Sigmals ol g uintign o3 ©Hazs dol 9 wll =hl=
BABAN.IR

sbedl &6yl | sy B @ o yleie

9>lg 9 )0 £ Internet of Things f eSSl 4 (wyo (ylge

M gk Oal — | HG es®

O Slos U ool Y pavaxs — | leed weyo

O Slos— 5 M g,Las! panass Y REAPRINTY)

0 ke fA reas b Slas

LRV

GOlS palas ¢ jglate ol el QT Glais colie 35 500 b slill o 2ol b b gmiils @L_M;T (o ol gl Gas
G890 (> e sloaSl i jo sldl oyl oolainl 090 slap il (alids slaaY sl STy o o
055 0 B oy 0y90 sl il (0 pogan > g Sl ol jo g iz

b bad
QL&:“ w)ﬂ_,] éLg,oﬁ)Lf , ‘Ja..\.’)A L;LQ)L-\JLL»‘ 3 4\_3.}1 R 6)LAM gse)"‘"’ ‘4-:.-]3‘ MLM J—AL«: dodboe ®
ol il (slo S @
slodl co il laasis o
wlo) & (g g (Sused Y lagg gl o
JUl 5 0,15 oS 4 (slo S5 @
sl 2] slap il @
S5l Slopien @

o sldl col e
GO s o slalcspsl o

Jezms solégs @

(i) (i35l (9,

oyes o3 Ve to3gn g Lagy pel @
oyes doys Frip Sbl g p ke slayge;! @
0 yod duo 40 \- Ry )L.M °




Yo/ iamolS ple § wikigo w3 Mwazxi 4ol wll =hl=
BABAN.IR

[1] F.J. Dian. Fundamentals of Internet of Things: For Students and Professionals. Wiley-IEEE Press, 2022

[2] P. Raj and A. C. Raman. The Internet of Things Enabling Technologies, Platforms, and Use Cases. CRC
Press, 2017.

[3] O. Hersent, D. Boswarthick, and O. Elloumi. The Internet of Things: Key Applications and Protocols. 2nd
Edition. Wiley, 2013

[4] Y. Wu, H. Huang, C-X. Wang, and Y. Pan. 5G-Enabled Internet of Things. CRC Press, 2019.




YV / Sgmols ple g (qwiign (oS ©Nwazns 40l g

uLL.:JIh.&J

BABAN.IR

A8 gy 003310 39 39 5

o) a4 )0 (lgie

>y g o £

Advanced Microprocessors

IM‘ 4.3 w)$ &‘9.2&

s,k

0wl

D (w950

O Slos

U ool Y pavaxs

Hlipd (weyo

L hos— (g s

M 5 )lss| pamasks

0 &l

1alg olows

A

el ooy

LRV
0l Pl 5 25595555 (pudlin 5l Bros 500 S 30 G &l lhgmiils 4y ad s 0a3lo gy o shel Bun
50 il pion eadlae LU a0 ojlal Hlgamisle a4 oyo ol ol a8 iy gloodsjle y 5y dxwgi g b aie jo
G S50 A lg5 so S ol Blasl alas 51 g Ll aice) (ol b o yo Jlae g laoai3lo o 50y (o 3lwdinge 9 (>ob
Jlao (oy 2 05 SLos3slsSs aalllae s llecin slagsjloage b oldl waijleyh ) 4t iy slag laxs |
Llas Gaa b eyo cpl 0,5 o lil was slaiagh b bls )l g« i, liel 5 cad b olid] (s pdyolesel 5 ool
&l aise; ol jo Slidod g Wojgy pbxl slp Lo, (s 5lwoolel g laoasslo iy dine) Ho ad pi Erbio o bgamisls
D g0
b Lad pw
4,.9]..“ d93 Lgl.modd)“oﬁ‘ alos> )“ c\.dj.w.u odd)’b),; é‘lnad‘)[‘uw LFBJ'*"’ c\.d).w.u od.S)’bﬁ: GLQG)LQM o
(Simultaneous Multithreading) ;ls ; e 5 (VLIW) 2Xiilg «(Superscalar)
6{‘}5 9 o)il,o.c w.")s‘ 6‘)‘.’ Lg)‘JB‘w alises LgLCbLg)L.adu.,.e‘.’ X9 ax]llas :6)‘}‘9‘&-7.'-“’ LngLg)L.;du_,.e‘_, .
odi3le
kol aadl> 5 leay aladl ca s aladl> ale aid iy aladl> gla g lens oy id iy alidl> slag lese @
Oleon syl asile ronijlo ) 1o Shlae A3lon Slaghy, 5 BSESS oy 0ijlon 1o hlge Ajlop @
oals (g3lge 3o g Ol ygiws
latwn sz gloowilen wille (ny GlagideiSS (ouyp 9 (B lrediiloni; 40 (g SlalesS e
FPGA » Gu.a./a ‘_gl.mo-.\.:)‘é).:
losijlon iy silwesly 9 (b b b pe s pdyoleiel 5 (el Jlas (o) 2 1 pipolesel 5 (Soial Jiluo @

leuT ‘5:|)l55 w)‘ QLM.QJo‘ 6‘)4 M)M.«.a LgLDoA.:)‘Q).: ‘SZM»)LM.C‘ 9 Cnd 09"'9 9 Lmk)"9) adlao @

(eolaiin) (b3l Shgy
0y0d doy3 Ve 059y g oy yo5 @
oyes o3 00 1 5Ll g p ik slacygesl @

o0 Ao yd Vo b ldgy 059y @




YPY / Somals ol g uian oS ©Hmazi aol wll =hl=
BABAN.IR

SOl (oole 2ol

S. K. Karna. Microprocessors GATE, PSUs and ES Examination. Vikas Publishing House, 2017.

1
2] D. V. Hall and S. S. S. P. Rao. Microprocessors and Interfacing. 3rd Edition, McGraw-Hill, 2017.

4] Y. C. Liu and G. A. Gibson. Microcomputer Systems: The 8086/8088 Family. Prentice Hall, 1986.

[
[
E
[
[

]
]
] L. B. Das. The x86 Microprocessors. 2nd Edition, Pearson, 2014.
]
]

5] A.N. Kani Microprocessor 8086 Programming & Interfacing. RBA Publications.




YPY / Jigmals ol g uintign o3 ©Haz dol 9 wll =hl=

BABAN.IR
Silge 3l | ey 4 oo plgne
a>lg g o £ Parallel Processing PPN L3 PRI IS4

o s Ul — | o g0
U shos U ool paarii — | Bliee ey
O Slos— 5 M g,Las! panass Al :aslg Sl

0O &k FA iesbw Slass

LRV

Loy )5Sl (g5lwooly 5 Jedowi o >k sl oY slasloe 5 (il &il](plgzetils (gl "(g5lae SB310 " e yd Ban
G Srpters b @Lal ol o cnl ishoa 12 Jlasen 5 S3lse &) a1 a8 ol (551 (slapias 5
Ol slagbs; 5 Bylae 5 s5ludie (silse (bl al Slles 5 lapn )5Sl b dap] oo )5 5 5lse
oeimed el Slse Slikes 12l st 48 s SSE Gla by, b (2ld] g slpe bl )l g Slawlre  Saioes
Lol (GPU) (S315 slo,Kijlo 5 ol Jobs 5 S e alalls (glapias w0y )5 9 (6l Slasls b Gligzmails
> 03,08 Sjgo ) dgl g (il 5 (oles Slibes 2l (iluplegen DML W58 WS oo 0l 5 Wgd oo
e g ole iz (ladie; ;o Aty B oS oo canS (60,1 45 lgmidls (e slosgn 3, 5l oS

S Clled e &jgo il Syl g @ e A3lop 4 ks &S

o Juad puu
bl 5 Glawlne Sllee (Suwzms a0 iladoe 5 Silpe SDlowbre p lassis
Sslge smgidoliy sla i @
S3lye slap )Nl (b e
SSlye (bLssfal Sliloc o
Ssloe slaasl (ot 5l o @
S yie aladl g, b pemgiaalyy @
057 slagyidg g (il 5 Slewlne Szl Gilugloson Pl Jo slahs, Elgil (o) @
(GPU) _Sedl8 05310 1 (b cangidoliys @
Craad dl)) sloe p Slasle 5 (s3luisilne i pl Sloslns Gt (5,20 @
& 498 RS 9 polal 3l n «Silae (o Slo Slenlone (B 2 13900 o0 Slap )5l @
Soolind (o giaaliy g g oS Sllas «(g5locdpo diged (gous 08 slapy ,5Sl @

((solesiin) (2l b9,
oyl do 3 Ve 1059y g oy poi @
o yei )0 B 1 bl 5 ool slagyges] @
oyes doy3 Vo i Lhdgh 0jgn @




YPF / Sigols ple g uiirigo oI Mot aoli wll =hl=
BABAN.IR

[1] A. Grama, A. Gupta, G. Karypis, and V. Kumar. Introduction to Parallel Computing. 2nd Edition, Addison
Wesley, 2003.

[2] B. Parhami. Introduction to Parallel Processing, Algorithms and Architectures. Kluwer Academic
Publishers, 2003.

[3] T. Rauber and G. Runger. Parallel programming for Multicore and Cluster System. Springer, 2010.

[4] D.B.Kirk and W. W. Hwu. programming Massively parallel Processors: Hands-on Approach. Amsterdam:

Elsevier (Morgan Kaufmann Publishers, an imprint of Elsevier), 2010.

[5] L Foster, C. Kesselman. The Grid 2: Blueprint for a New Computing Infrastructure. 2nd Edition, Morgan
Kaufmann, 2003.

[6] Online documents a Grid, Cloud Computing, and GPUs.

[7] Proceedings of rated conferences and ACWI/IEEE journals.




YYO / yiguols ple g (wihigo oS & Wi 4ol 59

uLL.:.llh.hJ

7oy y

BABAN.IR
S Plediw (i g )0 | o)l ()8 plge
a>lg g wyd g9 Hardware Verification WO L3 [ PRWET RN PUvs

o s Ul — | o g0
U shos U ool paarii — | Hbee oegys
O Slos— 5 M g,Las! panass Al :aslg Sl

0 &5k FA iesbw Slass

LRV

b Lad

Predictive logic L s;lw Jow BDD g giwews s5loJos 1)l 8lccen Carogi ®

Saze S by, st Al oty Hllesin Gaas sl g, @

testbench sl (g jlwans calizes sl g, 1o jlwand b l8lccus goa) @

(S slhie 5 b Shg canoss «(Equivalence checking) coaliis cw)p o )l8lccen (6 50 Gioal ®
auad Sl L g0uai g (Model checking) Jow o)y

(Formal Check PVS HOL SMV VIS) 5,50 &aas b pimmw 15 )50 Goal syl

(ol ) (2t ) (b9

oyed do,3 Ve iojon g ain o @
FEUSINVEIWAR 6:14149 ﬁ)SQ[f.-“ LSL“’Q?")'" s
0y05 do ) Vo 1 iyl 05gy @

SOl (ool golio
[1] W. K. Lam. Hardware Design Verification: Simulation and Formal Method-Based Approaches. Prentice
Hall, 2010.
[2] J. Bergeron. Writing Testhenches: Functional Verification of HDL Models. Springer, 2008.
[3] C. Baier and J. P. Katoen. Principles of Model Checking. MIT Press, 2008..

[4] M. Huth and M. Ryan. Logic in Computer Science Modeling and Reasoning About Systems. Cambridge

" publisher, 2009.

N




Y5/ fomols ple g wikigo HuoSi Moz 4ol wll =hl=

BABAN.IR
QB iy (835 gl (LA | 1oy s (0 lgie
a>lg g wyd g9 Advanced Computer Networks f eSSl 4 (wyo (ylge

o s Ul — | o g0
U shos U ool paarii — | Bliee ey
O Slos— 5 M g,Las! panass Al :aslg Sl

0O &k FA iesbw Slass

LRV

ol 5B 18 o S Ll rizme g (5390l Syl gaSd (lags slid b plgzisls (bl eyo cnl 5l Sue
3 oS Sldes flaie a Sb e aST L co p) Lole 5 g sl cpl (K6 5 ol ptd Sl brg 5l

U bucd s

ol yo pleosl s
BGP 5 OSPF ,; ST L (5 53msels’ loaSs 1o s @

iyl 5o Cole alidis § 5 lone @

LAS o bLs )l o BGP SS9, (il g B amosless calize Fslaw g LISP jLsl. o

SFeels SoaSid )3 gy CoieS @

S5 0 lgze il ez sl Ol alSle Sl oslitul 5 Sl @y el dgime g slaasl @
HEALS G pan

MPLS , i loaSis @

MPLS s BGP-TE 5 OSPF-TE , u.SG L S8l 5 wiige @

(SDN) ,l38l0 5 b onisciy o5 gloaSss o

(Service Chaining) cwas (55lwe iy OpenFlow G, @

(NFV) asioss il s5lwslome 9 el wilsi (Overlay) jligy slaasis o

03ls 3S1ye slaasliis g s lose ®

(gokeminn) (2bit)l 95
oj,o.; M)d Y" (5“'“9)" )L...M 9 g_Q.JlS.a [

003 2o)3 Ve ip ol 5 p0ke lapses] @




TPV / Signols ol g uinrigo oI & Muans aoli wll =hl=
BABAN.IR

[1] D. Medhi and K. Ramasamy. Network Routing: Algorithms, Protocols, and Architectures. 2nd Edition.
Morgan Kaufmann. 2017.

[2] L. L. Peterson and B. S. Davie. Computer Networks: A Systems Approach. 6th Edition, Morgan Kaufmann.
2021.

[3] L. L. Peterson, C. Cascone, B. O’Connor, T. Vachuska, and B. Davie. Sofiware Defined Networks: A
Systems Approach. Morgan Kaufmann. 2021.




YPA/ Sigmols ple g uiirigo oI Mot aoli wll =hl=

BABAN.IR
S5 golS S (1 (U | B A o lene
. Performance Evaluation of Computer _. .
a>lg g wyd £ Sust eSSl 4 oy Gleie
ystems
PR 0wl — | o ey
0 Sles O ol oumasis — | Hlded (w90
O ‘;Lo.c—‘_g)lé.i v ‘5)l.f,.’;.$| ‘saaM Y ;»|9 Sloss
D ‘s.’.)l.ero fA :G:I-CLM’ Q‘u\&;
LRV

Slp oyl Glee 4 gileans 5 dio a,la (Bl slaosl (st Glal peplio 5 soliiwl Ly ol Bos
Ol b gmiils o 598 sla,lnl b olinl cpils .oib co Sl g (55 9umelS (slapinw oS anlllas 5 (55w Jo
i plol a0l 5 (6 FgeslS Slapiues Jelow 5 (b))l 4o 50 U laiaghy wad oo
b fad pw

el g Jlail a5 5 Gl (55950 w5505l sloig; 5 (2L (b)) 5 ptas Jolod Coonl @

Sgiyz eidany (355 )l Jold basglunsl Z 5 (LY alox jllafias 2 5550 @

Sy olael gl ¢ Bolas sl yusin dllis ol Sen § Solai sl s dlis (o> slaygld @

Renewal ayox gloos] 3 4 Sl glaasl,s @

Muybb@wijuTémejwm)b °

M/M/m/m G L slapinamw yubas ] slodisS g M/M/1 Cho gl ®

Phase type «Coxian «Y,| ;9w o Jos ®

vacation &Mass g priority poss b gslecas ¢ M/G/1 o gl @

BCMP g 5S> oo ats g 50 o palols Ko 4 cao slaaSs @

7955 Jelod g (i gy 5 plojl sl (il lagby, 5 Jpol @

(o) (2351 595
oyei doy Ve il Job 5o (M lacolas o

005 doy Yo o LL yge;l @




YPR/ Siguols ol g uintian oS3 &Was ol 9 wll =hl=
BABAN.IR

[1] D.P. Bertsekas and J. N. Tsitsiklis. Introduction to Probability. 2nd Edition, Athena Scientific, 2008.

[2] S.M. Ross. 4 First Course in Probability. 10th Edition, Pearson, 2019.

[3] K.S. Trivedi. Probability and Statistics with Reliability, Queuing, and Computer Science Applications. 3rd
Edition, John Wiley and Sons, New York, 2016.

[4] M. Harchol-Balter. Performance Modeling and Design of Computer Systems: Queueing Theory in Action.
Cambridge University Press, 2013.

[5] J. F. Shortle, J. M. Thompson, and D. Gross. Fundamentals of Queueing Theory. 5th Edition, Wiley, 2018

[6] K. Kant. Introduction to Computer System Performance Evaluation. McGraw-Hill, 1992.




Yo/ yiomolS ple 5 owiigo oSS ©)uazi 4ol wll =hl=

BABAN.IR
Al g9y A | o) B 4 )y Glgie
a>lg g wyo g9 Network On-Chip f eSSl 4 (wyo (ylge

(s Oal — | HG es®
U (slos s — | Hbee oegys
O Glos- i ¥ gL panass Al :aslg Sl

0 &5k FA sl Sloey

LRV

byl leasa b las o sboslas 5 ()b slabs) s lone Jelov 5 (o) 2 aBl 5 (59, loaSeed w0 ol Sun
bl )| VLST asile calizes (gl o 5 i) s holsd )0 o 00l bjeel madlie 30,5y b il ol 4o
sl s >hb @IS @ ) (lemiil (s igels loaSd 5 oadiz e Slaptu FopelS 5 lone (Jluzms
ool 35T 50 5 o5y il 5 atile Cilizeo zolaws 10 oS g5 Gyan § YU 0, Khoe b lbpeams (8l 4815 (59, loaSis
olaly s obyz S 5 o], ol s ccgined dhoz 51 0aSd ol ilieo slal ey b 5 S o jozee
ailgny b wigd oo LT p3¥ (glacs o Sl ooliinl b all s (g9, a5l S i)l 5 >k anld b plgmaisls e
S 0350 1y a5 0 )50 sl g (Slems g0 Shos slajls
o ot pus

.@3?/609)9 6[&»‘9 9 calssl> ‘w.s)’loﬁ: asle LQQT LS‘P‘ 9 Lmd.w‘)., LS)LQ.M 9 ML&A n ®

S Olbls )l oloul o9 g 152l o (bls )l sbajls gy @

Al 59y leaSd iz laganes o )Lole (o) @

whlizes byl o calizes slaaSiils o Slos aunlin g Judos @

g oo oslital baasl L3y Slblsl (sl a8 (bl slas sl 5 ba JS5gp ooy 0 @

AlBe salass o o STy pl oS g 0, Sles asllas @

Loadly g alls g9, laaSd o Gly o pse aliza glahy; (o) @

A5l gy slaaSas ;s doasl s (5l Slbls )l b sy (s pdvsbeel (I3l el Jilas oo @

Loasl s (Jls Slbls)l g a8l (g9, slaased (i Liel 5 Cons Sl hg) (o) 2 @
sy J3ls albls )l Sl 5 como 5l liebsl sla oy, anlllas o

(ki) (il b9y

oyes o3 Ve tofgn g Loy pel @

005 doys B0 1 Ll g p 5 ke slogyge;l @

0)43 oy Y. Wﬁ)) °39)‘3~ (]




YF) / Sigmals ol g uiign o3 ©Hmazi dol wll =hl=
BABAN.IR

[1] N.E. Jerger, T. Krishna and L. S. Peh. On-Chip Networks. 2nd Edition, Morgan Claypool Publishers, 2017.

[2] W. J. Dally and B. Towles. Principles and Practices of Interconnection Networks. Morgan Kauffman
Publishers, 2004.

[3] J. Duato, S. Yalamanchili, and L. Ni. Interconnection Networks: An Engineering Approach. Morgan
Kauffman Publishers, 2002.




YFY / Sigmols ol g uintian oS ©Hazi dol 9 wll =hl=

BABAN.IR
oMb jei Spians | o)l A ()8 plgie
a>lg g wyd g9 Distributed Systems f eSSl 4 (wyo (ylge

M (L Uab — | e ey
o Gt U ool paarii — | Bliee ey
O Jos-g b ¥ 6,leid| pamass Y ey Slaxs

0O &k FA iesbw Slass

LRV

Jlao J> 5 (G ps ko 5 3lo e slagts; aba @ Glulxe slalaome b ghgztils SLsl )0 cpl San
0575 (pizpa § 0 Dm 555 S b b o (SlaJSS g 5 g Lo oSl e bt calizme Lalyl )0 ladaes cnl glsil )0
Lol 00558 oI5l angs o (b
o Juasd oo

o0D8 35 St )d 4l peolic 5 i)l @

o y9kaie (ol g0 5lais ple oalim 58 ldpis

0059 Gt )0 Gl )l 5 lagi )5Sl (g3lwJoe sla by, o

SlwplRer o JSSgy 5 Loy @

odlzs o Jsla 5 5,156L sla JSSg @

SSpanls 5 aar bfSSyy @

glozl g Sbl gla S5y, @

ool b agzlse 5 5> glsil @

ol 5 ol Slla>do @

oadaje sl Ble s Jelod g (b

O o5 )0 0adm e slo,lidle 5 angs Cllaxde

(ki) (2l b9y
o yas 2oy ol s 53 oS (glacillad o

0,05 doys Fro Lo 3LL ae;l @

o)o.S RV Y. :o')"j).% o




YFF / sigmols ple g uiirige SaoSi Mot 4ol wll =hl=
BABAN.IR

[1] A. D. Kshemkalyani and M. Singhal. Distributed Computing: Principles, Algorithms, and Systems.
Cambridge University Press, 2011.

[2] S. Ghosh. Distributed Systems: An Algorithmic Approach. 2nd Edition, CRC Press, 2015.
[3] M. van Steen and A. S. Tanenbaum. Distributed Systems. distributed-systems.net, 2023.

[4] A.S. Tanenbaum and M. van Steen. Distributed systems: principles and paradigms. 2nd Edition, CreateS-
pace Independent Publishing Platform. 2016




YFF / iomols ple § wikigo oSS &Mz doli wll =hl=

BABAN.IR
Sl Wbl | eyl 4 )0 Glgie
a>lg g wyd g9 Cloud Computing WO L3 [ PRWET RN PUvs

M (L Uab — | HG es®
U shos s — | Hbee oegys
O Glos- i ¥ gL panass Al :aslg Sl

0 &5k FA iesbw Slass

LRV

me}s.;li.o 9 LmJ|9) ):{L» 9 6)-3‘ w.d ng)J LngC,o'-L»ﬁ)’ ‘4_5)-?‘ w,u) LSli‘}‘ 41A> )“ GA.,&LM b 929.’235‘0 o Q.ﬂ 59
Obb 5o 0gd e ailoy Rl o je jsebisi sladiy; g lacsslid 4 uys (al )0 Crizmed 09 g0 il (6 0l (8L, 5o
b wiels (Byme s Csere Sl Gl i Dless 5 5l sl

(o L s
Sl Gl lo gy 9 (oS 5 = (pogar - (pgee p) sl LI soges ounlio o

Gl o3ls She b ol onlis o
LalxS 5 g5l slacmile oSG L g5lo g5l sla g, @

g il 2 Sr9r @

(.IPFS HDFS GFS) 565 LB sbopio ©

(Spark Map-Reduce) oolo DS ji3ls,, @

sladgs (bl penlic

(..Yarn Mesos) asg> 5 ol [uibl) o ganyle; @

(Omega Borg) aies> Cupie ®

293 O9 bl

Oetle 650k 5 SIS slabilop 5 (pogat my (ol @
sl ools 810 50 6551 Bran iludige

(eoleuiions) (bt 5l (09
0 yod Juo 0 Y- Jl"‘ﬂ*’" Jjb 5o s..:)lf sl o

005 Qo y Yo Lo 3LL ae;] @




YFO / yismolS ple 5 wigo oSS )i 4ol wll =hl=
BABAN.IR

[1] L. Wang, R. Ranjan, J. Chen, and B. Benatallah. Cloud Computing: Methodology, Systems, and Applica-
tions. CRC Press, 2017.

[2] N.Poulton. The Kubernetes Book. kindle Edition, 2024.

[3] N. K. Sehgal, P. C. P. Bhatt, and J. M. Acken. Cloud Computing with Security and Scalability. Concepts
and Practices. 3rd Edition, Springer, 2023.

[4] R. Buyya, C. Vecchiola, S. Selvi. Mastering cloud computing: foundations and applications programming.
Newnes, 2013.

[5] S. Murugesan and 1. Bojanova. Encyclopedia of cloud computing. John Wiley and Sons, 2016.




YF5 / yismolS ple g ukigo oSS )i 4ol wll =hl=

BABAN.IR
Gl P¥lecn groaaalil Slhb | @ o)l a wyo ylee
a>lg g o £ Hardware Accelerators Design f eSSl 4 (wyo (ylge

s Dal — | Bl o09y0
O los O ool JI (oamaxi — | ke ey
O Slos— 5 M g,Las! panass Y REAPRINTY)

0O &l fA s b Sl

LRV

s 5 gl 5 a0l ol Bodimorsliss bl ooliasl 550 o laxs GSiSS @l,] ) ol 5 B
it 5 sty o laeile 5 s (ppanrsS, e ML SIS (slarty 550 6,98 cal ool (ila (6,551
o oS Gl 3 e RO |y STl (as slaaSid 5 JLlglgilS eas slaasd wiile DNN sla Joe
5 S 9STn s slaws ojlul wile oo el )l 23U 5 05800 485 L3 50 b Joe (nl sln | glictul w5 (355!
Ooigal g gliwl slp ossms Clis b yuoen 8,5 anlys |18 Cou 0,50 ba Jow ol C80 51y (g5lwos pid
9 009 (o «s3lwslge jloslitul sl lBlecin (iluosly (laSiSS b phgmisle 09 oo 00lo idigy | ML Jo
slesaaoslis b gly g o LETML )8 oolitul 9,40 slatws Slawle sloaiws g5lwosly sl oS cds
angi llocte gzl GSaSs s ML Jus slo il o adglae ol sl 1y o9t plgzatils (5351 aal,8

.MOGA

b Lad
oaipoolil ot > g b o Sl g0 90,00 5l s lye0 5o (g l8lc S slronima oLl i« Byme @
(03> 8150 slp canlio GPU 8 ,20) NVIDIA TESLA V100 Jow GPU (g less 3,20 BLAST ollos @
CGRAs MIMD 3§ S gt sloal,] o 0,8 lSoSS wamocls s o> g s > Gle e

RDA

S LSS L B ras 655l 5 0,Sles Judod Y ol b (g yilo 0 ro jo G e SuST s slasaias @
Roofline Juws caladl> il e alidos « S olal 5l oslaiwl sl yig, «(s5lwislan o655l (5590 e o0, Slos b5, @
G Goigel o gliil ((SBglsilS rae laaSil 5 gy wY Wiz (oras slaaSd o gl e
sl 55 i o 5 Yl ol U g e sluosls ane 50k 55 e csluosly @
ob50] Giluplite 5 peass (5l Rl slaoaimaclit JolSS ()LolS slaeys og) (silwainge @
10 ;1 Mol b 0wl S g 585 a>g5 Jg5le Flash a>g5 Jgsle NVIDIA ;o W o y9iuil 5 g 5,5 by slo o ®
RWEERTY u*‘)ﬂ";‘ 0ADRS 55 GL“’W wdls Evev] ol s> Gl‘bui’j) °
TPU4 _5lye aledos 515 oo (>lb clojenl o5g0] g o5 8o ( SauSTy Jbjgel @

.-~"“'___':.-:"*--\\ CNN 9 MLP CLH....M;‘ el LgLa:de.u ML Ja.o u,a)j./a] 9 CL_....N\ (5‘):’ o..\.;.mo;‘:t;.gl’; ‘5>‘).L>

(Golesin) (S yyl Sh9)

o).oJ M)JY“ °)9)"3L°Q")'°" o




YFY / omols ple o wikigo HuoSi Moz 4ol wll =hl=
BABAN.IR

oy0i doyd B0 1 SLL 5 p ol slapysesl @

0 y0d do o Ve edg 09y @

SOl (oole 2ol

[1] C.Kachris, B. Falsafi, and D. Soudris (eds). Hardware Accelerators in Data Centers. Springer International
Publishing, 2019.

[2] L. Skliarova and V. Sklyarov. FPGA-BASED hardware accelerators. Springer International Publishing,
2019.

[3] A. Mishra, J. Cha, H. Park, and S. Kim (eds). Artificial Intelligence and Hardware Accelerators. Springer
International Publishing, 2023.




uLL =Dl

BABAN.IR

Elmnlixn 3 Wty 551 o5




YFQ/ omols ple § wikigo HuoSi S Masns 4ol wll =hl=

BABAN.IR
Ayl Sy ol | oy A (w0 (yleie
a>lg g wyo £ Advanced Algorithms f eSSl 4 g yo (ylgne

o s Hal — | HWo e
O hes W ol paass — | lind gy
O Joc-g b O g,Lis! saass v 105y olas

0 &k FA sl Slua

LRV

Lol 550 50 (oSS Moz alafie )0 (gomy (ka5 (weyd X85 (sl AT el Kl ;5]

(o s s
uf*'\"-"‘-‘-' le.&:co) °

Ly 9 Job5 gyl ) (g5luse )o@
A iy HL loaSl o

b> sryaely @
a8 iy sla,teluosls @

B Slapm sl L ol
by slapn, s

Sllbw awais 5 slacsis @
Silye slapm,sSl L Ll
Sl jaizr slapy 555!

(&olain) (i1 Sh9 5

(005 0,0 V) 6, ha0 (i YL &ty i @

(008 20)d YB) p 505kl 5 loyad 220 YO p ks slagygesl i05051 @
(603 Mo y0 Vo) &)l g ad> apd ¢ cidghy Alie G opd 059, @

SOl (oole 2ol

[1] T. Cormen, C. Leiserson, R. Rivest, and C. Stein. Introduction to Algorithms. 4th Edition, MIT Press, 2022.
[2] J. Kleinberg and E. Tardos. 4lgorithm Design. Addison-Wesley, 2005.
,B}f:f)'\&’-l\ﬁ” mson and D. Shmoys. The Design of Approximation Algorithms. Cambridge University Press, 2011.

Kl ——
"l ™

T:‘I.Eéi-gh\on. Introduction to Parallel Algorithms and Architectures: Arrays, Trees, Hypercubes. Morgan

au ann, 1992.
')’ff J

= Vi




YO / Jigmals ol g uitign oS ©Hazi dol wll =hl=

BABAN.IR
28 G yoNl | owyl @ ()0 pleie
9>y 9 g0 € Approximation Algorithms f eSSl 4 g yo (ylgne
ERer Ul — | o 09
O hoe W ool Y (aais — | ke 950
U hos—yl 0 5,8 panss Y g Sloss
0 &k FA O IR

LRV
laclyz 0 )s] Cuss 4 Gl 5 s Conam o)) (et 5 el psle (Dludly ) ) (g3l Jilus 5l (6 ke
ewd Gl (o )8 Slap oS Cand R BWIPENP (53 L slabozaiz Gloj )3 Jluws jlatws (nl 61 st
ol Baa sl oo eal p Pluce 5l atss (nl sl 1) S8l BB oyl oy b aige Sloz 4 Soop placle 4,
Silotint 55 @by Jlas jome Js> (sl lapinysSl Aok sl shite slais; 5 el b (bl (ep0

ol Jlao opl 51 S sl a8 B LS gla oy, b olid] s g o SLaS 5

o Jasd yu
S3botinte Jlos diges @
SheS 5 sy, @
alay,> slapn sl @

oo S
(PTAS) labozaiz oloj b (o8 slag b o

0alss 5 polie 55, Ly (53 0l @
b Gyl 2l (3,555 @
s> s yaely (Solal (0,5 05 e
OB go-adsl g, @

Ceredoss S el @

ey (S DL gla by, @

(&okaiiny) (i1 95
0 yod M).)Y& (d)hdﬁmbjo)bdﬂ .
0 y0i 2 yd B0 1 5L 5 p ol slapygesl @

o0 Ao yd Vo b iy 059y @




YOV / sigols ple g uiikigo SuoSi & Muani 4ol g wll =hl=
BABAN.IR

D. Williamson and D. Shmoys. The Design of Approximation Algorithms. Cambridge University Press, 2011.

1

2] V. Vazirani. Approximation Algorithms. Springer-Verlag, 2001.

3] B. Gartner and J. Matousek. Approximation Algorithms and Semidefinite Programming. Springer, 2012.

[
[
[
[

]
]
]
]

4] J. Hromkovic. Algorithmics for Hard Problems: Introduction to Combinatorial Optimization, Randomiza-

tion, Approximation, and Heuristics. 2nd Edition, Springer, 2010.




YOY / signols phe g uiskigo HuoSi & Muasni 4ol wll =hl=

BABAN.IR
Bobai gl o8l | oy a9 ()0 (lgne
a>lg g wyo £ Randomized Algorithms Sl g y0 yleee

ERer Ul — | HEo 0090
0 loe W ol Jl oo — | slied ouep
O sl O g,bs! anass v 2>l Slos

0 &l FA OV IR

LRV

L obgmails oyo opl jo Calay] Judow slo s, g (Bolad slae,650l b bgmisls olsl (s opl 5l Ban
ez 5 (8 2 S gy (Bolal (5pa8 g)lS Cige g, 9] alex I Bolal slaety )5Sl L Lo po oo penlie
b Lad pw

‘séoba.’i Lgl.bﬁ.;ﬁ_n 9 Yo @

sl (Bolai slaes ;63!

ol sleo )5 5 Bolai caSyl>
olar slaps sl ol l,S
SYlas! g, b oLl

solar sl lizluosls

Folas (o508
PULISA VNPT

Srz b,
SIS slap ;oS!
9l e

(o) (i35l (9,

(oyes 203 Vo) 50kl g poke slaggesl 09051 @
(0503 20,0 VO) Ly )]3S 5 4il)) w035, @
(0 505 Q2,0 VO) (65 s ol dus 10y 0 @

$O ki, (solde ol

) :-—{‘I'l_:r_R::cMo(wani and P. Raghavan. Randomized Algorithms. Cambridge University Press, 1995.

;.-":[Zf]-'”_ JMé}Qus k and J. Vondrék. The Probabilistic Method. Lecture Notes, Department of Applied Mathematics,
( Cha):\’ys Ut%lversny, Prague, 2001.

M. Mlgzeﬁmacher and E. Upfal. Probability and Computing: Randomized Algorithms and Probabilistic

\ , ‘_* o Ana?ysts Cambridge University Press, 2005.

o S




YOV / fomols ple g wikigo HuoSi Moz 4ol wll =hl=

BABAN.IR
Sz a | oyl ay oS oleie
a>lg g wyo £ Complexity Theory f eSSl 4 g yo (ylgne

7 (s Uat = | D ey
O loe A ool Pl o — | bien 90
O os- s 0 g,Las ] oamass v (a9 Slaw

U ol FA el oloss

LRV

L bl e as,las Lol slas sliws 5 ()90 cdamle Souzn slp b sloJoe @)l oy cpl 5l Gon

4l ol 65 B4 2 h9pe rizen g ol (oldd 5 Sloj Sz Gl cE Lt g al (ol (sLLAS
G, sl s, 5 s0glsS Dlawlore ¢ Bolar Slawle «(65l0 Dlawls aiile Slawlxs 4y ,la5 sasas slasls jo

o Juasd oo
S5 slagmile 4,k 5 (55,0 @
hlod gma85lb jsbay 5 2550 slagl; o
20 Upread Plae 2 5y50 @
Jolass o Blaie 5 ool (slate 2 (5550 @
2lad 5 Gloy (Soazn Sl k2
NP-Complete Jluws g (pod-SsS dnad g jals oy 25 @
o1 e Jlus 5 PSPACE-Complete 5 cNP slacs,
olai slapi )55l (Saazy glees, o
P S (Ggy0 JLsbe «slse slap )55l o
Sribca,® slylS g 8 bt )il (Sazm glees, @
helss DLl s, K050, 9 Sz slaa )l bLs | e
o55lsS Slle  Sauzy 4 L @

(olUeinn) o)yl o9,

(opes 22 )3 F0) 50kl g (0p05 20 )3 Y) p50kee (slaggesl iy9e;l @
(005 2oy Vo) oy (B yme (ygie bl 0yl (S iz 100505 @
(0 505 0o, VO) ally 9,4 dllie wix dslllas gl a5 ag o Olegoge jo lallae &Sl : cimghy (o)l35 @




YOF / jismolS ple g owigo oSS &) 4ol wll =hl=
BABAN.IR

SOl (oole 2ol

1] C.H. Papadimitriou. Computational Complexity. Addison-Wesley, 1994.

2] S. Arora and B. Barak. Computational Complexity: A Modern Approach. Cambridge University Press, 2009.

]
]
] D.Z. Du and K.I. Ko. Theory of Computational Complexity. Wiley, 2000.
]

[
[
E
[4

1. Wegener. Complexity Theory: Exploring the Limits of Efficient Algorithms. Springer, 2005.




YOO / jigmals ple g uiien o3 &Has ol o wll =hl=

BABAN.IR
Flowbro dwadd | o) @y ()8 plane
a>lg g wyo £ Computational Geometry f eSSl 4 g yo (ylgne
7 (s Uat = | D ey
O loe W sol I (pamasis — | 5ipe ogs0
O hos—yls O gylid] pamass Al aslg ol
U &k FA el olaws

LRV

Sl Slegdge ol wiin Slae U gl LIS slaps 550 ¢ b ylisluosls by lgzeiols sl «uys onl 5l B
‘(_g|o.>‘.> ‘_gl.boli.sl.s “_iul.:e) ‘w...nl.a (S’LH" 46)J9Mls x_i.ﬁ‘; 4.1.4).’> )‘ )J?Mls ‘QBJ.C 6L®o)5> )JLA )b u,u).) Q"‘ )b 0
d‘")“fgs" )‘)5 solazul S,90 @Lﬁ‘f} Sl 6L®W 9 ools Sl gm0 (Rl LSLQ)LM @‘)Ja 8 slwdicgs

o Juasd oo
i sl Bl o
Cde (Ghwgy
swdip H5g @
Gowmdw glad ;o G (gaiwg @
S59,9 ,0905 @
S ganedie
B> Gnyaeby
bla oo
@losl Gozr gl @

(ki) (251 Shg 5

0 y0s 2oy YO (5,185 yod ds b 50) Lagys yos @
003 w03 B0 Lk 5 p0ks slopsges] @

o)o.i M)é Y. wmgf 0)9).) °

* '_‘..’* - GOy oode 2ol




YOF / jigmals ple g uiian o3 ©Hazs dol wll =hl=

BABAN.IR
A iy Olowlomo ay y 15 | 5oy 4 ()0 (ylge
a>lg g wyo g9 Advancced Theory of Computation f eSSl 4 g yo (ylgne

o ok 0wl — ] e oe9ys
O los M ool ok — | led weyd
O sl 0 g)lis] paass Y REAPIREY)

0 &k A e bw Slosy

LRV

el a5l Jol mlis 5 (5 pdyamalone g dslne pogho iyl 0 35250 0k 5 sla o glgil L] Gojo nl 5l Ban
sl Jad w5l glacgeze () sl fadw 51T 5V 0)lge) (Soums w4,k g Slawlre 4,k Jgol » (5590 51

(ot oo
Slewlre 4,85 Jool 52 5550 @

S o 4k Jeol 5590

$odan 5 (295 K y58 slagile
Slwls 4,k 4 (arithmetic) Gl

Bhie 9 g pdyaule ;o (Self-Reference) ol jlog>

ALl glacs s g bas, y alie cblogil a1 1 (glanoie

(Fair Systems) crais Slawlbre sl pivnn

Kleene) oS sl

Y-,k 5 7,2 (Type Theory) glgl o, L

Siboaely Saoly 4 ,a ) elgl slapiun Jlov 5 oy @

(olUeinn) o)yl o9,

(o003 S V7Y soma gl g sloealinns (p yod 5y A 100205 @
(o303 S Vo7 Jlisoms g (gl (95155 Jolh s ool 059 @
(o503 JS P47 20k 5 ek slopses] 1005 @

[1] D. Kozen. Theory of Computation. Springer, 2006.

{‘2] .C H {apadlmltrlou Computational Complexity. Addison-Wesley, 1994.




YOV / jismolS ple 5 cuiskigo oSS <o) 4ol 9 wll =hl=

BABAN.IR
Silge e 88l | 1oyl 4 ()0 (lge
a>lg g o £ Parallel Algorithms Sl g y0 yleee

o s Hal — | HWo e
O loe A ool Pl o — | bien 90
U hos—yl 0 5,8 panss Y g Sloss

U ol FA el oloss

LRV

Cool Sy b Soo5 onijls iz SeSay €oaid? la o b L Slawle plol g5le (o3l 51 Lol Ban
Jelos 9 b 5 Glge h3lon oy Ealio b oo cnl jo ligidls 05 ST (VL g i 5 2L e U
Silgn o gidalip b 5 g Wigd co LdT €p ) o elimil Joo 5 g wcilisis (55lge sl lons 59, 2 Sjloe slaps 55l
Wi o plol Jes (5 5 wigd o E] Sl joiz Sl 5 Gali-cuilS Juw (S35 soodssls i
b lad

Ssloe lapin s L plisl

Slosie Plos sl 3l slapm sl @

slal Gloen ol s (PRAM) o5 o Jowo ®

o a0 (silee o sl @

Sl o slaasil o

SoF 2 e SHlae slap ol e

SIS o, o

(oo 398 (goolgils) oS ,had b slas,loss @

Slas oz gilwasl @

(ol ) (2t ) 09

(o300 200 Y'4) 50kl g o yad wo ) ¥ B Y0) p ke slogygasl pge3l @
(0505 30,5 10) GPU/CUDA 3l oslicial b o (5303 ¥ #(oy05 doyd Vo B 10) (6, s yad £ L 0 0y p05 @
005 23 V) &i1| 5 allie S, dalllas : g} @




YOA/ sismolS ple 5 ouigo oSS )i 4ol 9 wll =hl=
BABAN.IR

[1] E.T. Leighton. Introduction to Parallel Algorithms and Architectures: Arrays, Trees, Hypercubes. Morgan
Kaufmann, 1992.
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[2] K.R. Aptand E. Gridel. Lectures in game theory for computer scientists. Cambridge University Press, 2011.
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L. Arge. External memory geometric data structures. Lecture notes, 2005.
A. Chakrabarti and D. College. Data streams algorithms. Lecture notes, 2011.

A. Czumaj and C. Sohler. Sublinear-time algorithms. Lecture notes, 2010.
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N. Zeh. I/O efficient graph algorithms. Lecture notes, 2002.
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2007.
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[3] J. H. Gallier. Logic for Computer Science.: Foundations of Automatic Theorem Proving. Dover Publications,
2015.
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S. Har-Peled. Geometric Approximation Algorithms. American Mathematical Society, 2011.
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2] J. Matousek. Lectures on Discrete Geometry. Springer-Verlag, 2002.

3] G. Narasimhan and M. Smid. Geometric Spanner Networks. Cambridge University Press, 2007.
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L. Arge. External memory geometric data structures. Lecture notes, 2005.
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