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['P) 40] 195N
TININ NNODN NN L“DOn navn” WIHYNIIN NMON HY DXNNIN DDA MY

Chef (id : INT, name : VARCHAR, specialization: Varchar, team:VARCHAR, birthDate: DATE)
Team( name : VARCHAR, leader : INT)

CulinarySpecialization(name: VARCHAR)

Show(number : INT, theme: VARCHAR, team: VARCHAR, winner: INT , Loser : INT , showDate: DATE)

D12 (primary keys) DMWKRI MNNanN DN NNNN 1P DWATINN (attributes) MTwN A r NN2ODA
:DN2N (foreign keys) DTN MNNanNnT 011N

Chef(specialization) -> CulinarySpecialization(name)
Chef(team)-> Team(name)

Team(leader) -> Chef(id)

Show(winner) -> Chef(id)

Show(Loser) -> Chef(id)

Show(theme) -> CulinarySpecialization(name)

TNN QN 9V NULL CONSTRAINTS D 11211 XY D N ,NULL 27y MY 12X NMIXYAIVNY NINY 1NN
mMIwnn

MTD 1ADN T HY NMM QY Y2 .N"01NA D aNNYNY Dawn MAY DM D) Chef nbava
T PIND NNIAPN DY, PN YW N1 PN MNNDnn 0Myn nbavn,(id)

21NN NO WM (hame) NX1APN DY A DY NiMM NXI1AP DI, (team) MX1APO D'POINN NN D awn
J1DN2 DannYNn Dawn TNN NINY (leader)

922 .(theme) MNP “KW1” W1, (number) MMIDNN 19DN T YY N, (show) 01010 522
(loser) T'DaN qA (winner) XN q¥ N5 WM (team) MX12PN NN P NONAYN NNINN
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['P110].X

AN 70N XN DANNYNN 2 VX INN N2 NX1IApn DY DX N1MNn SQL NNS'Rw1ant)

NIX NN DATE(NOW()) NM»am 02 INN MW 1’2 w1anin NN NAwNn datediff N"Tipan ,0110md
DN OY PIRNN

MOPANIY N1wwn

SELECT c.team, AVG(DATEDIFF(Date(now()),c.birthDate)) as avg_chef _age FROM Chef c
GROUP BY c.team HAVING

avg_chef_age <= ALL (SELECT AVG(DATEDIFF(Date(now()),c2.birthDate)) as avg_chef age2
FROM Chef c2 GROUP BY c2.team)

['P110] .2

(MITN XYH) NN NMION2 MNAY INXIY MX1APN 1IN Y2 W idn NN N1MMNN NNY)RYIAND i

SELECT DISTINCT Chef.id FROM Chef, Team , show WHERE Team.leader = Chef.id AND Show.winner=
Chef.id
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NMON2 NNNX DYA MNaY 1Toany MX1APN NN Y2 5w IDN NN N1TNND NNYRY AN i
(Mt XYY) DNOY MNnNNnn DINN XN NYY Xpny

SELECT DISTINCT Chef.id from Chef, Team, Show WHERE Team.leader = Chef.id AND Show.theme =
Chef.specialization and Show.loser=Chef.id

IN,NNN 2N MNAaY INYIY MXIAPN TN Y2 YW *Mny*n NN N1rNNn NN RN Lii
YNNwnNo 1N NNNNIN .DNOY MNNNNN DINN XN NYY XP1NY NON21TDaAn XY Dhvn
LEFT JOIN,RIGHT JOIN, : T292 join 2YDN MT1p92 NOX INTERSECT ,EXCEPT ,EXIST ,IN mMTp92
( NULL 7V nwin9 10" ;1) .FULL OUTER JOIN

SELECT A.name FROM (SELECT Chef.name, Chef.id FROM Chef, Team, Show WHERE

Team.leader = Chef.id AND Show.winner= Chef.id) as a LEFT JOIN (SELECT Chef.id as id from Chef,
Show WHERE Show.theme = Chef.specialization and Show.loser=Chef.id) AS B

ON A.id=B.id AND B.id=NULL
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['Py6].a
1TNDIY DM NDIOIND D22 WNNWNYD 1N .N1NDT N12IOKA i 72 VWD DY NN RN NN 1ANYD
.NnMDa

PART I:
TMeid ( ((Chef ¢ X cid=t.leader TEAM t) ) X c.id= s.winner and ShOW S)
PART II:

TTc.id (Chef ¢ X ¢id= s.loser AND c.specialization=s.theme SHOW S)
FINAL ANSWER:

nc_name( Chef C M c.id=r.id (<PART 1> - <PART ”>)
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['p114] .7
:INIDN NMN YYN ,X2N view-1 NN

CREATE VIEW my_view AS

SELECT Chef.Name as chef name, Show.theme as show_theme, count(*) as wcount FROM Chef INNER
JOIN Show ON Show.winner=Chef.ID GROUP BY chef_name, show_theme

N2TY D Y2912N2,)2 DN .Nb / 12 S1wa19'pn ?(updatable) 12TV 12 NN my_viewn DN (i

ND DN1,NT VTN DN DDA DX NIDTYNN (MMPa N1TD) sgl NNXN (delete, update, insert)
.Y 171"apn

TNY INNNNH DN 0NN TN 939 1UND, PN 9PN DYA DAY Y U111 ANN DY pY DN ,N5|
.Show NY2D2 winner NTWY D2NY chef YW ID NPX YTI XY 19N

W DY 52 May Nawvnnn,(1nXY NMNDILI YN KDY) TaD2 my_view NWNNWNN NN2RXYI1AND (i
T DY YY1 qw NXN 1NAY MNONN 190N NN qY

SELECT chef_name, SUM(wcount) FROM my_view GROUP BY chef name
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['P)30] 2 P5N
['P118].X
:MIN2N NM5NN DY R(A, B, C, D, E,G) NY20N nnn)
AB—>C
A—>D
C—>E
B—>G
G—>AD
B—>E

RO5W OMONNMIMNMN MNNANN Y2 NN INXNA i

B

DY) NN TYY DX 91925 N2IX N2IwNN .22 ™YW ) BCNF -Y R YW (lossless) 1179 1V¥A i,
MNNann 221 MTYN DY 1XYW MKXDILN NINYL(TYX D22 BCNF-2 N1an nmny mOnim o1y
ANOW DMONNIIMN

R1 =(B,G,C), B—>GC, B
R2=(AD),A—>d, A
R3 = (C,E), C—>E, C
R4 = (G,A), G—>A ,G

* All dependencies break the BCNF beside B —> CG
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N5 /]D 51'v219'pN ?3NF NN XD IX BCNF DX N1any MSN In"p R 1MNMpnin Y2101 DR Liii
172D

ANON QRN TYA V9N 1N NN NNAann X1 B NTwn 1N

['P112].2
:MNIN MMYNN MNN R(A,B,C,D,E,G) NNID NMIN Yy ,0van

A—>BCD, BC—>DE, B—>D, D—>E

121 1P T2 XY 12D1N KHY M2 MWD NIYN XD 12D 12001 NN NAIWNN DX Y1wa1a'pin
.MP22 NOT XD MW 12DN DY N1DIN NN D

120N . KD /1D RYW Nnan NN A DNRD i

MHYN GNP TYN DWAIM KDY G AW 1M ONNMNAN NNANN X AG KD

A1 . ND /12 2mnnn mmdnnn nyan G,A—>A,B,C,D,G MYNMN DN ii

NN MON XN bed<-al YNV 1T ag<-ag 12
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A1on . ND /12 2mnnmin mmYnnn nyan b,6—>C,B,A,D,G MYNN DN .iii

. DIMONN INY NIX NPADN IX MOYNN DX N1any NnaT MR 1N XD
Al1B1C1D1E1G1

A2B2C2D1E1G1
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['P330]3 pPbn

['P35].N

DTN 19DN 2 1NN) T(SH T(R) MM ‘D, B(SH B(R) DaT1a9DN DY, S(B) 1 R(A) MNXYILN Mnn)
121 "4" 0510 DN A NTYWA D2 IYNIY NN 9D . (MKXD2LN Y22 MMYN 1aDNN wNRn VP NYaL HIa
.”74” DN D21yn Y2 BNTwa D1yvn D)

1N ?i/0 N1"212'D NNAN NIPNA W 0N DRAN DNMMIONNTIN NIPK,Q=RXae S NND'NWN MY
T1212) NNX N2WNN 1M 1NPH

page-oriented nested loop join .1
index nested loop join (unclustered Hash index on B, probing cost is 0i/o) .2
index nested loop join (clustered B tree index on B, probing cost 2 i/o) .3
hash join with 2 hash functions h1 (partition phase),h2 (matching phase) .4
sort merge join (Both relation can be sorted in 1 pass) .5
YT INMINY 6

.B(R) + B(R)-B(S) N>n NM")12'DNw 2,1 Nawn

195 “Nap1 MYy”a NN yxah 101, B(R)-B(S) MMNan Y25 bw ntoap nbain yxadb v opnin Yoa
;N2 L1AN

LYW D DTN D25 Y1axn 500 Xin X 0 XN DPTRA g NN MOY . B(R)+T(R)(B(S) :2 N'XAIX
NAYTY NIRIT XX B(r)n wnn NTAT(R)w 1D

NN PIDY YOKI , DMWY DDIYN D2W N2 TN 2 KN DPTINRD 12N MYV . B(R)+T(R)2(B(S) :3 NN
18N Y22 (s) nYavn Yo

DN¥N) D2V Y2 N 2(B(R)+B(S)) NN,Y hl nPx¥pna nHyan . 2(B(R)+B(S) + B(R)(B(S) :4 M¥OIN
112 MNAaY NYMA 2 N2 DIN KD XN, partitiont MY h2 NN 5Wa1w D) N2 .partition 1NN
B(R)*B(S) mNan Y25 Np» matchingn 25w 125 ,R NY2vn

195 B(R)*B(S) MNAad N mergen 25v1 B(R)+B(S) YW MHya yxan 11"MB(R)+B(S) + B(R)*B(S) :5 NXAIN
.NN22 ™YW merge DNMAONN
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['P25].a
:MNIN MNY'RWN NY MmN R(A,B) NYavn dYyn

q1=SELECT * FROM R WHERE A = “FLOW%”
g2= SELECT * FROM R WHERE B = “FLOWER”

DMYY21 DIDNN DDPTINNY ININ .ATNN D2IWVN NMAYaNM YT MmN Hya B A mTwn v
n1oma

AN INDY 1NN PIMNDRYN AW SW NXIN WX NN 1AW 7T 11N2Y DY DDPTINIDN
.11012) NN N2wnn

Clustered BTree Index on A, unclustered B tree index on B .1
Clustered Btree index on A, Clustered hash index on B .2

Clustered Btree index on A, Unclustered hash index on B .3

Clustered hash index on A, Clustered hash index on B .4

Clustered hash index on A, Unclustered hash index on B .5

TN MTYN MY DY DPTININT - Unclustered hash index on (A,B) .6
LYVTOIMMINS 7

MWW NI b(r)a X1 DA 2 NNYRYA b(r)2 y¥ANNY D10 1 NNORYY 1D 11,3 X1 NN2IN Nwnn
.Btree 1N hash X111 B DY DPIRNY MIWN N 1'K 122 D12 T D'DPTINRN

:NINIIND INY 122D

DNY W 1M ,1 NNYNRY 112y DWW XD 514, TNN NTYN 1N Y 10DYPY IwaN 'K D waN XY 2
MTYN MY DYNNYNN NNDRY PR 1N "MyNWn XY 6 .range W1T) NNY'XW hash index
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['Py20].a
TN NNOWWM R1(A, B) R2(C, D) R3(E, F, G) MNYAL padw mnmn)
P = (0B=0(R1 MXa=c R2)) Xp-=r (0G>6(R3))
:Mayn
A5NY VIX'an MmN Y22 Viap nn AWK, 0NN MY 2NN MOWaAnN 1ToY 2K i e
1O M"MYa 0 NNPYY DPTIRD NN 12 ,DMNOYI N2 DAY DDPTIND @

92) 2N NMLIAIRD MY NINY TNK NDIAIN NIXRXIN 1Y pipeline -1 NAVANN NND'RWN @
Nahaniviviaplalshiink)

AWND ,(phases) D12yN "MW1 ,0°2 MINXIN 9910 ,MKXO20N Y2 NN MY WarRy Nnd 1N
NN MLIAIRD MY NNAVIN KD PDYTY NANDI 1NN NRXIN

TIN DM IWANN buckets -1 2T N2 TN MNIY NINY 1NN Lhash join -2 DWNNYNIAMpn il e
.12 THYIW A DNMONN NXIN

MTYN DY NAYANN YV VTN NNIKDY e

NI DDWOLDN YTNIN NN

'on D'9TI901n | NN NTMya n7202 0D 'on NTW %21 maxn i 1Y
nimivN n'7a0a
n'7a0a
R1 T(R1) B(R1) V(R1, A) V(R1, B) High(A),Low(A)
R2 | T(R2) B(R2) V(R2, C) V(R2, D)
R3 T(R3) B(R3) V(R3, E) V(R3,F) V(R3,G) High(G),Low(G)

Sw NXpNaAd I/0 MHYva by 0NN NN NN AWNY 02OV D'NAN i-iii D9WDN neadwa
DMIND NN MYIYVA 1TD HY 1Tapn .NNI2 1YY MINNDN 2"y, NNMNN MpLDWwLDN
AMNOIN MNP NIX NLANY T2 1ANINY ML1a

.B(R1)B(R2)/V(R1,A) :NANTD
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(0B=0(R1 Ma=c R2)) NI MLIAN NKRNXIN DY 09T WIWNN DTN NN INDA i

(B(R1) * B(R2) / (MAX( V(R1,A),V(R2,C) ) * V(R1,B) ))

. 06>6(R3) , R3 DY selection -N NNXIN YW 09712 WIwnNn STn NN INLA i

B(R3) * ((High(G) - 6) / High(G) - Low(G)

NN YN DOV (P = (08-0(R1 Ma=c R2)) Xp-r (0c>6(R3))) NOXWN NONNI NNNIN NNRWN NAY i
1N . PDYTY NPAIDN NIRXINM NN NIX 9910 XD ,1I/0 M%ya 5w DNNNA YIX'AN N0 1NN
XD 2IWININTYNN TNN 92171200 i -11 D'2WD2A DNAY MY NMINXINA YD

A YV hash(unclustered) 1D DPTIN1,C YV (Clustered) Btree 21DN DPTIN 1TAN 1T QYD Mnan
.sort-merge -2 D'WNMNN join -N MY .G Yy DX



P = (08-0(R1 Ma=c R2)) Xp- (06>6(R3))

(1) os=0(R1 Xa=c R2): Sort R1= 4(B(R1) + Sort R2=0 because it’s already sorted. Merge = B(R1) + B(R2)
====>5B(R1) + B(R2) Because the selection is “free” because the results of the join operator are in
memory already.

(2) 0G>6(R3): We have to scan the entire table: ===> B(R3)

(3) Mo=r: The size of (08=0(R1 Ma=c R2)) is (B(R1) * B(R2) / (MAX( V(R1,A),V(R2,C) ) * V(R1,B) ) ), denoted as

(i) . we have to sort it, but can read only once so it’s 3 *(i)

Next we sort og-6(R3), of size B(R3) * ((High(G) - 6) / High(G) - Low(G), denoted by (ii)
which is in memory so it’s 3(ii)

adding the merge phase: (i) + (ii)

Final result is Merge ====> 4 (B(R1) * B(R2) / (MAX( V(R1,A),V(R2,C) ) * V(R1,B) ) ) + 4B(R3) * ((High(G)
- 6) / High(G) - Low(G)

TOTAL (1) + (2) + (3): 5B(R1) + B(R2) + B(R3) +4 (B(R1) * B(R2) / (MAX( V(R1.A).V(R2.C) ) * V(RL.B
B(R3) * ((Hi - ' -L
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