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AoKknon

OewpPNOTE TO OXNUAL:

CLIENT (C ID, C_NAME, C_ADDRESS, C_AGE, C_SPENDING-CLASS)
RESERVES (RS_C ID, RS R ID, RS START DATE, RS END DATE)
ROOM (R_ID, R_FLOOR, R_VIEW, R_PRICE)

* integer TIMEC 0 OAa Ta aplOUNTIKA Ttedia,

e 200 tuples per page yla tov mtivaka CLIENT & 400 tuples per
page yLa toug rtivakec ROOM & RESERVES

@Ewplﬁote e 20 rooms, 1000 clients, 30000 reservations
* 3 floors, 3 types of views, 10 years of start/end dates.
* Agein0..99, 5 types of spending class.

* Pricein 100 up to 250 Euros



1o (ntoupuevo: SQL, Rel.Algebra

CLIENT (C_ID, C_NAME, C_ADDRESS, C_AGE, C_SPENDING-CLASS)

RESERVES (RS_C_ID, RS_R_ID, RS_START DATE, RS_END_DATE) Client Reserves H Room

ROOM (R_ID, R_FLOOR, R_VIEW, R_PRICE)

Av onuepa eivat 2020.05.05, ypate o SQL kat oxeolokn
aAyeBpa to epwtnua: «for each client of SpendingClass =
Moderate, find Name, Age, Room View, Duration, Duration *

Price, for the reservation that started at most 1 year back (i.e.,
RS_START >=2019.05.05)»



1o (ntoupuevo: SQL, Rel.Algebra

CLIENT (C_ID, C_NAME, C_ADDRESS, C_AGE, C_SPENDING-CLASS)

RESERVES (RS_C_ID, RS_R_ID, RS_START_DATE, RS_END_DATE) Client Reserves H Room

ROOM (R_ID, R_FLOOR, R_VIEW, R_PRICE)

Av onuepa eivatl 2020.05.05, ypate oe SQL kal oxeolokn
aAyeBpa to epwinua: «for each client of SpendingClass =
Moderate, find Name, Age, Room View, Duration, Duration *
Price, for the reservation that started at most 1 year back (i.e.,
RS _START >= 2019.05.05)»

SELECT C_NAME, C_AGE, R_VIEW, (RS_END_DATE - RS_START_DATE) AS
DURATION, DURATION * PRICE AS PAYMENT _SUM

FROM CLIENTS, RESERVES, ROOM

WHERE RS_C_ID =C_ID ANDRS_R_ID =R_ID AND C_SPENDING_CLASS = ‘MOD’
AND RS_STATR_DATE >= 2019.05.05

T[N,AV,F&EDT—SDT , (EDT-SDT)*PR (0c sc—mop {0 RS_ST DT>=19.5.5 [(CLIENT [><]| CID=RS_CID
RESERVES) [5< | mocns min



2° {(nToupEVO: AV

* AWOTE TO TUTILKO OEVTPO OXECLOKNC AAYEBPOC TTOU
MEPLYPAPEL TNV EpWTNON, OTIWC B TTPOEKUTITE LLE
«TUPAN» petadpaon tneg SQL oe ox. ailyefpa.
Awote SUo aAAa TAdva tov Ba e€€tale Evoc
BeAtlotomolnTAC.



TOy, AV (EDT-5DT), (EDT-sDT)*PR (O sc=mop {0 rs st prs=195.5 [(CLIENT |><[p_ps cip RESERVES)
|><|Rip=rs_rip ROOM [})
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3° {NTOUMEVO: KOOTOC

e AtaAe€te eva amo ta SUO AV QLUTA KOl
npoodlopilote yla kabe teAeotn Tou devipou, Tl
ektTipnon Ba kavel o BeAtioTomoLnTnG ylo Tov
apLlOpo Twv gyypadwyv ou Ba mapayeL.

* [NpoobLoPLloTE TO KOOTOC TOU MAAVOU TTOU SWOATE,
Bewpwvtac 0Tl ol cuvdeoelc yivovtal pe hash-join?

* Qewpeiote OTL £xeTE OLAOEOLUEC \/|R| buffers (|R]|
TO MEYEBOC TNC LEYLOTNG OXEONC o€ oeAldEC, Ao
QLUTEC TTOU CUMUETEXOUV O0TNV €pWINon) oeAidec
oTn HvNun. Zwypadiote tnv avabeon otn pvnun.



Size of intermediate results
C’'=0(C):1/5* 1000 = 200 tuples => 1 page
RS’ = o(RS): 1/10 * 30000 = 3000 tuples => upper(7,5) = 8 pages
RSC <-RS’ |><]| C’:1/5* 3000 * 1 =600 tuples =5 pages
RSCR <- RSC |><| R: 600 * 1 = 600 tuples = 6 pages

Result sizes

200 tuples per page yia tov rtiivako CLIENT

400 tuples per page yLa touc niivakec ROOM & RESERVES

=>

1/200 + 1/400 => each tuple of RSC takes 3/400 of a page

600 * 3 /400 = upper(4.5)=5

Each final tuple takes1/200 + 1/400 + 1/400 = 4/400 = 1/100 of a page
600 * 1/100 = 6 pages output



Me KOKKLVO oL SLopBwoELg

Cost of intermediate results oo uem s +

(a) beixvw TL Ba £Byatve

C’ = o(C) : 1/5 * 1000 = 200 tuples => 1 page av UTINPXE pipelining + (B)
TLylveTtal av To output tou
1°Y join yivel pipeline w¢
RSC <- RS’ |><]| C’:1/5 * 3000 * 1 = 600 tuples = 5 pages input oto 2° join

RS’ = o(RS): 1/10 * 30000 = 3000 tuples => upper(7,5) = 8 pages

RSCR <- RSC |><| R: 600 * 1 =600 tuples = 6 pages

Without pipelining: had we assumed there is no pipelining, and the output of the first join is stored to disk

A. Hash join: scan(RS) + writeHashed(RS’) + scan(C) + writeHashed(C’) + RS’ + C’ -> produces RSC
75 + 8 + 5 + 1 +8+ 1=98
B. Output RSC: 5 pages (assuming there is no pipelining and the output of the 15t join is stored to disk)
C. Hash join: scan(RSC’) + writeHashed(RSC’) + scan(R) + writeHashed(R) + RSC’ + R -> produces final RSCR
5 + 5 + 1 + 1 +5+ 1= 18
SUM =98 + 5 + 18 = 121 pages (assuming no pipelining)

Pipelining: the output of the first join is pipelined into the next join for hashing

A. Hash join: scan(RS) + writeHashed(RS’) + scan(C) + writeHashed(C’) + RS’ + C’ -> produces RSC
75 + 8 + 5 + 1 +8+ 1=98
B. Hash join: seaafRSES + writeHashed(RSC’) + scan(R) + writeHashed(R) + RSC’ + R -> produces RSCR
5 + 5 + 1 + 1 +5+ 1=13

SUM =98 + 13 = 111 pages (assuming pipelining, you do not have to read the left input from disk)



Aoknon: Compute the cost for all possible join algo’s

R: 10000 tuples, 10 tuples per page
S: 2000 tuples, 10 tuples per page
e 52 buffers

* ExteAw o RP><], ;S

e EkTIMAOTE TO PEYEDOC TOU ATMOTEAECUATOC KOLL TOV OTTOLTOUEVO XWPO OTO
dloko yia va ypadtel To anoteAeopa auto. MNpoocoxn: dev oag divovtal AAAEC
nAnpodoplec (.., e€wtepkd KAELOLA) KaL dpa TIpETEL va. okedBelte L
AOYLKA EKTLUNON yla TN XEPOTEPN mepimtwon ©

* ArtloAoynoTe To aKpLBEC, EAAXLOTO KOl LEYLOTO MEYEDOC TOU AMTOTEAECLLATOC
NG EpPWINONG AV

10 B elval mpwtevov KAeLOL kal To A €€vo KAeLdL oTo B,

10 B elvat mpwtevov KAeLL

TUToTE amo ta mponyoupeva Sev LOXVEL



Foreign keys & join result size
[N <~ OO [EO o N[O
1

1 1 1 10 1
1 2 17 2 17 2
2 3 25 3 25 3
1 4 18 4 18 4
2 5 2 5 2 5
3 3 3
3 Foreach r 33 Foreachr 33

inR, in R, at
3 33 33

exactly most one
4 one 44 match A4
1 match 1 19



Compute the cost for all possible
join algo’s

R:10000 tuples, 10 tuples per page => 1000 pages

S: 2000 tuples, 10 tuples per page => 200 pages
e S.b: primary key yiwa to S.
e 52 buffers

* Yroloyiote 1o k6otog Tou R ><],_; S av o aAyoplBuoc eivat:
e Simple NL
* Block-based NL
. SMJ
« HJ

* TLBa ywotav av eixa 10 buffers avti yia 527
e TLBa ywotav av eixa 250 buffers avti yia 527
* [1lo To eAdyLOTO KOOTOC Kall e Ttooou¢ buffers emtuyyavetal?

* MNooec eyypadéc Ba mapaxBolv 0To ATOTEAECUA KATA HEYLOTO? MNO0EC
oeAidec xpelalovtal yLa va to amoBnkeloouv?



Formulae

Simple NL M+ M*N
which one? Pick: N + N*M
Block NL - M+{M_‘*N
Similarly...
Sort-Merge Join 3*(M+N), if B> max(vVM,V/N)
2M(1+ | logg ,[M/B] |) + 2N(1+ [ logg ,[N/B] |) + M+N,
otherwise

Hash join w/o overflows 3*(M+N)



