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1 Ewoayoyn

Xty doknon avtn (reitol 0 GYESINGHOG HIOG ETLYEIPNCIOKNG EQUPLOYNG LE OKOTO TN dlayEipton TG
Baonc dedopévav (Tov oyedidcape otny doknomn 1) yia tov Axadnpaiko Koopo. H Bdon tepiiapfavet
TANPOPOPIES Y10 EPEVYNTES, AKOOTLOTKA 1OPVUATA Kol GLUVEPYUTies HETAED EpevVITAOV.

2 Ilegprpariov avamtoing - Epyoieia

O\ M avantoén ™c epapproyng £ytve oe GNU/Linux Agttovpykd cvotnua (Debian kot Ubuntu), pe
ypron g PostgreSQL ywa ) Srayeipion g Pdong (DBMS) kot g Python g yAdoca tpoypapipio-
TIGHOV Y10 TNV StEPIoT TV queries Kol TV OTOTELEGHATOV TOVG KL TV OVATTLEN TOL YPOPIKOD
ePPAALOVTOC TNG EPAPLLOYTG.

Emiééape va dovdéyovpue oe GNU/Linux hertovpykd cvompo oyt povo Aoy g TAnbopog
EMIAOYMV TTOV TPOGPEPEL GE EMIMEDO EPAPUOYDV KAl TNG EVKOAIOG EYKOTAGTAONG KOl TAPOUETPOTOIN-
o1G AVTOV (TTOVL ATOPPEOVY OO TNV KEVIPIKT SoXEIPLON TOKET®V TOV VTOGTNPILOVY TA TEPIGGATEPQ
TETOLO0L AELTOVPYIKG) OALG KVpIwS Yo TNV YeVIKOTEPT (LAoGo®io Tov EAehBepov Aoyiopukov (Free
Software) kot Aoyiopikod Avoytov Kadwka (Open Source Software) mov avtd vrootnpilovv Kot
Tpowhovv' .

Zymupo 1: Mepd omd ta. epyoieio Tov ypnoyomomonkay

H PostgreSQL amote)el pio avotytod kadika oyectokn Bdon dedopévav (Object-Relational Database
Management System - ORDBMS). Yrnootpilet ta nepiocotepa koppdatie tov SQL 2003 mpotimov
KoODG Kot o TAELAS0, ammd OUKGL TG YAPUKTNPIOTIKG Kot EnNEKTAcElS (Omm¢ 0 opiopdg data types,
operators kot functions). Extog and tnv vmootpi&n referential integrity kot mponyuévr doyeipt-
on transaction, 1 PostgreSQL d1a0étel tn duvaTdTNTO OPIGUOD triggers Kol Kavovmy Yio ToV EAEYY0
npodcPaocng oe avrikeipeva g Pdong oedopévav. Emmiéov, mapéyel vmootpién Foreign Keys kot
CHECK constraints xafag kot mAnpn vroompién vy UTFS. Zta cuv g to 0Tt Tapéyetol ympig
K60TOG GoELng YpNoNG KaBmG dtavEPETOL LITO TNV ELgLOEPT Kat avotyTod kmddwka ddela Tov Berkeley
(BSD license?). ' To administration tng Péone, petd tn dnpovpyia Tov oynpotog kot to bulk loading

'Xpyotpa links:
* GNU: http://www.gnu.org/
 Free Software Foundation: http://www.fsf.org/
* Debian Manifesto: http://wuw.debian.org/doc/manuals/project-history/ap-manifesto.en.html

* Open Source Initiative: http://wuw.opensource.org/

’BSD license: http://en.wikipedia.org/wiki/BSD_license


http://www.gnu.org/
http://www.fsf.org/
http://www.debian.org/doc/manuals/project-history/ap-manifesto.en.html
http://www.opensource.org/
http://en.wikipedia.org/wiki/BSD_license
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TV 0EO0UEVDV, Ypnolomocapie Tov interpreter g PostgreSQL kot 1o phpPgAdmin to omoio eivar
Qo epappoyn ypappévn o€ php pe web interface ko mapéyetl tnv gukoiio evog GUL ‘Eva amd ta op-
vntikd avtod tov RDBMS givar 1 petopévn anddoon tov, oe oyéon yia mopddetypo pe ™ MySQL,
yeyovoc mov umopet va mapotnpndel uoévo o6tav 1o uéyebog g Paonc N to traffic oto server avéndel
ONUAVTIKE (KATL TOL TPOPOVMG OV GLUPOIVEL GTNV TTEPITTOON LAG).

H yAdooo mpoypappatiopod omotedel onNUovTIKO KOUUATL TOV project kabdg o meplocdTEPOG
kadkog Oa ypapovtav og avtiyv. [ To A0yo avtd Béhape pio “edkoAn”, ypryopn Kot, ciyovpa,
OVTIKELLEVOOTPaPT YA®ooa. Kpivape mwg n Python tav n koivtepn emhoyn. H Python eival pia
YADGGO TOAD DYNAOD EMTESOV, TANPOG OVTIKEILEVOSTPUPNG LUE TOAAG oToyygia scripting wov divel
Wiodtepn éueacn oty avayvootudtnta kadika (code readability?). TIpoopépet peydin svkokio Ka-
Omg 1 standard library tng mepthappavel ToAAEC £Tolpec dopég Kot epyaieio Ko, EMTALOV, AOY® TOV
modularity mov yapaktnpilel ™ YA®GGA, vdpyel e0KOAN dlacOvdeon e peyaAvtepes Pipitodnkeg
kot modules cuykexpipévov okomov (“batteries included” gpihocogia tng Python). [ avtd mpotipdton
pépa pe ) pépa Ko tepiocdtepo 1000 Yo Web kot GUI development 660 kat yio tnv avamtoén yevi-
KNG ¥PNOEDS EPapUOYDY Kot OAa deiyvouv 0Tt Ba Kuplopyoel 6To PEALOV 6T Layn” T®V YAOCCMV
TPOYPOULOTIGHOV Y10t TO HePidIo g ayopds. H Python dwovépetar vnd pio BSD-style license v
Python Software Foundation License (PSFL*) 1) omoia givon cupBaty ko pe v GPL.

Amapaitto gpyoieio amotélece 10 Psycopg2 module (Python-PostgreSQL Database Adapter)
TO 070{0 €lval OVGLAGTIKA £vag "Tpocappoyéas”/’driver” MGTE Vo UTOPOVLLE VO SLOTVTMOVOLLLE EP®-
muroto SQL kot va dwyepiopacte aroteléopota amd pio fdon péom g PostgreSQL mov eivan
7oM eykoteoTnuéVn 610 cvotnpa. To psycopg2 sivor TAMpmg cvpPotd pe to Python DBAPI 2.0°
(Yo v axpifela viomoiei avtd o API) ki étol mpoopépel ToAd Kol dtachvdeon e ta builtin data
types ¢ Python. Xyedidotnke dote va vrootmpilel pe acpdieia TapdAinin ektédeon INSERTS 1-
/xar UPDATESs om6 dwapopetikég epappoyég (thread safe). Kot avtd to module dwatibetor vrd ddeia
Elev0gpov Aoyiopkod (GPLv2%).

Ev xotaxieidt, éva amd to mo PaciKd CLGTATIKG TOV GUVETEAECE GTNV EVKOALN OVATTLENG Kot
peténetta ypnong tov project Nrav to Ot Framework. To Qt givor éva aveEapTnTo-AEITOVPYIKOV-
ovotuatog (cross-platform) Thaicto avantvéng epappoydv (applications) kot diemapdv ypnotn (User
Interfaces - Uls) to omoio avartdyOnke kot vrootnpiletar amd tnv Trolltech (mov mAéov avrkel otV
Nokia). Ovotlactikd omoteAel pia tepdotio Pfiobnkn 1 kaddtepa pia cepd Bipitodnkmy mov ago-
povv avdamtuén GUI (Advanced GUI), 3D I'papwkav pe OpenGL (3D Graphics with OpenGL), I1o-
Avnuatikov Eeapuoymv (Multithreading), Epappoydv yio Evoopatopéva Zuotiuato (Embedded
Windowing System), 2D I'pagicdv (2D Graphics), Multimedia E@oppoydv (Multimedia Framework),
Atemagn Alemikowvoviag Avtikeyévav (Inter-Object Communication), Webkit Integration, E@appio-
yov diktvov (Network Connectivity), Epoppoydv XML, Ateraen yio Mnyavn Zevopiov (Scripting
Engine), Atenagn v Baon Agdopévov (DB) k.d. To kakd pe 1o cuykekpyévo framework sivor 01t
vrootnpiler Python bindings exto¢ twv apyikdv C++ bindings péocwm tov PyQt. v gpyacio ot
ypnopomomoape ektevag o modules PyQt4. QtGui kot PyQt4 . QtCore yio v avantuén tov GUI
g epappoyng (Widget Toolkit). EmmAéov, 1 Nokia dia0étel to Qt xar vtod ehevBepn ddeta: Qt Open
Source Edition License’ yio va. exppéoet Tnv vrootipién ¢ o épya EAedBepov Aoyiopkod. Zta
apVNTIKA NG EMA0YNG Tov Qt TO Yeyovog OTL ovtd omoteAel Eva tepdotio, TANpeg framework moA-
AoV yprioemv to omoio vAiomotel Eovd mpdypata ta onoio n Python evoopatdvel eyyevag ot
standard library tng k1 emopévmg givor dHokoro va kpoatnBovv ot isoppomieg petad ypnong Qt ot

3 AmapaitnTo ototysio dtav mpdreitar yio project (oxeTucd) HEYGANG £KTAGTG IOV YPAPOLY 3 GTOpO TONTOYPOVA :-)
*http://en.wikipedia.org/wiki/Python_Software_Foundation_License
Shttp://www.python.org/dev/peps/pep-0249/

*http://en.wikipedia.org/wiki/Gplv2#Version_2

"http://qt.nokia.com/products/licensing


http://en.wikipedia.org/wiki/Python_Software_Foundation_License
http://www.python.org/dev/peps/pep-0249/
http://en.wikipedia.org/wiki/Gplv2#Version_2
http://qt.nokia.com/products/licensing
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Python (.%. To Qt vAomotel demapn yio emtkovovia pe Baon 0edopévav). AvTo To TPOPANLN OVTILE-
TOTIGTNKE CLUEOVOVTAG EE0PYNGS OTL Ba ypnoyomomBoidv ta dvo mpoavapepBévta module Tov PyQt
Kol TITOTO TAPOTAVE.

O\ 1 epyacio ypaenke pe yprion tov VIM editor, Kupimg AOY® TNG EVKOANG TOV OVTOC TAPEYEL
pécm tov syntax highlight (mov dabétet by-default yio wépo ToAAEC YADOGES TPOYPAUUATIGUOD), TOV
dpdpwv views (.y. split, vertical split kKAr), Tng TAnOmpag and keybindings (mov dievkoAvvVoLY Kot
EMTAYVLVOLYV CNUAVTIKA TI] GLYYPOPT] KOSIKA), TNG OAANAETIOpUGNG TOV e TOAAA unix tools (7). zsh,
screen, sed) k..

3 H apyprektovikn g Baonc

H Bdon mov emhélapie teAid va vAomomoovpe (ovopartt acad_world) givat 0T TOL TEPLYPAPNKE
oV avapopd ¢ Acknong 1 1060 og povtéro Extetapévav Zuoyeticewv-Ovrotitov (Extended E-R
Model) 660 kot og Zyeciaxd Movtéro (Relational Model).

On mivaxeg ™ Pdong pog padi pe ta facikd Tovug yvopicUaTe avapEépovTaL, Y10, ETAVAANYT], Kot
TOPUKATO:

* IAPYMA (K®wé_Idpvpatog,Ovopa, 'Etog Idpvoewmg, Site, Xmdpa, [16An, Od6¢, ApBude, TK)

* XXOAH (Kwo_Idpopatoc, Koo Xyoig, [Ipoedpog, Etog Exioyng, Ovopa, Etog [6pvcemq)

« EPEYNHTHX (K®wd Epegvvnti, Ovopo, ‘Etog I'evviioemg, Email, ThAépwvo, Xopa, I16AN,
0d6¢, Ap1Buog, TK)

* MEAOX AEII (Kwé_ Epgovnti)

« EPEYNHTHX EPTAXTHPIOY (K®wo Epgvvnti,Babuion)

* OITYXIO (Koo Epgovnti,Kmd Xyoic, Kmd Kadnynti, Tithoc,Babuoc, Etog IMapaiafng)

* XOPHI'OX (K®dwkég, Ovopa, THmog)
* PROJECT (K®dwoc, Tithog, Evapén, AnEn)
« AHMOZXIEYXH (Kmdwodc, Tithog, [leprodikd, Huepounvia, Avapopéc)

* AITAXXOAEI (Kwé_Idpopatog, Koo Xyoig, Evapén, Anén, Mic0og, Babpidn)

* X2YMMETEXEI (Koo _Epeovnti, Koo Project, "Evapén, Apopn, Anén)

* XPHMATOAOTEI (Koo Xopnyov, Koo Project, Evapén, [Toco, AEn)

+ KANEI IMTPOTAXH (K®md_ Xopnyov, Kmd Epsvovntii, Kmodwkoc,®éna, [Tocod, Katdotaon)

* AHMOZXIEYXE (K®md Epsgovntii, Koo Anpocicvong)

* THAE®OQNO_IAPYMATOZX (Koo _Idpvpatog, Tnriépmvo)

* THAE®OQNO XXOAHX (K®o_ Xyoiig, Tniépomvo)
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YrevBopilovpe 6T1 10 Ovopa KABe oyEong GNUEIMVETOL TNV apy LE KEPaiaio EvTova ypappaTol
KO TO OVTIGTOU(0 TPOTELOV KAEWSL [LE EVTOVA VITOYPOUUIGUEVE YPAUUOTA. AVIAVTIKY TEPTYPOET Kot
OLTIOAGYN oM TOV 1010THT®V KABe oyéong eival dtbéoun oty mopdypago LXEXIAKO MONTEAO
g Ing Acknong.

Hopoditovpe kat 1o Tyeotokd Moviého® (Zyfua 2) yia va eivat mo gvkohn 1 ovéyvmoT g mo-
paypdpov Zyedtaopuodg e Pdong” mov akorovdei (Iapdypapog 4).

$Me Kamotec Sropddoeig kaddg avtd g Acknong 1 eixe pepikd AdOn ©g Tpog ™ Popd Twv PEAGY TOL EKPPELOLY TIg
e&aptnoelg peto&hd Tov TvaKkov
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4 Xyeownopog g Baong

210 onueio avtd Ba TAPOVGLAGOVLE TIG EMAOYEG LOG MG TPOG TO GYESAGHO TNG PACNG SEOOUEVDV.
Ot emAoy£G aVTEG apopohV TNV ONovpyia TVAK®OV, TOT®OV 0e00UEVOV, TESIMV TGV, TEPLOPIOUDV,
cuvoptHoe®V kot Oyemv. Kdbe emdoyn €ywve e yvdpova TNV akepAldTNTO Kol GUVETELN TNG PACTG
dedopévov kabmg katl TG Tpooeepdevng ypnotikoéttoc. H napovsioon tov emioydv Ba yivel a-
VOADOVTOG dV0 amd TOVG O AVTITPOSMIEVTIKOVG TTivakeg NG Pdong dedopévov pag. Ot vToroimol
nivaKkes aKoAovBovV TNV 1010 TPOGEYYIoN KOl Ol AETTOUEPELG VAOTOINONG TOVE UTOpoLY va. Bpedodv
GTO TOPAPTNLOL.

O mpdrog mivakag mov Ba meprypagel apopd otnv oxéon Epsuvntig. To oynuo avtov tov wtivaka
dnpovpyeiton pe t1g mapokdte SQL eviorég :

CREATE TABLE researcher (
rescode serial PRIMARY KEY,
name fullname NOT NULL,
phone VARCHAR(20) ,
site VARCHAR(60),
email VARCHAR(60) ,
loc location NOT NULL,
addr address

)

Onwg eaivetorl To TpOTELOV KAEWDT AVTAG TNG oYEong eivar 0 kwdikdg epguvnty (rescode). Mo
TOVG KOOV EPELVNTI EEL EMAEYEL 0 “YeVdO-TOTOS” dedopéveV serial. XV TPAyLATIKOTNTA 1
¥PNOM TOV €lvar avaAoyn pe TNV dnovpyio evOC HOVASIKOD avoyvoplot oThHANG Kot Bopilel v
emA0YN auto-increment GAA®V GLOTNUATOV Sl EiploNg PACEDY dESOUEVOV. ZNUELDVOVLE OTL KOTA
TNV E100YWYN KOG TAELAd0S, EmALyeTon 1| emAoyn default yuo T 6THAEG TOTOL serial.

TNV GUVEXELNL VTTAPYEL TO OVOLLOL TOV £pgVVITH. O TOTOG dEOPEVMY AVTNG TNG OTHANG Eivat fullname.
Av1dc dev etvan évag eveopatompévog Tomog g PostgreSQL aAld évag TOTOC 0E00UEVDV TTOL EUEIC
dnuovpynoape. H dnovpyia tov enttuyydvetar pe Tic €ENG EVIOAEG :

CREATE TYPE fullname AS (
firstn VARCHAR(20) ,
lastn VARCHAR(20)

)

Av1og 0 TOTOG dedopévav amotereitat omd 2 otheg (firstn kot lastn) THmov peTafAnTov pe-
vé€Bovug cupforocelpdc, e péytoto péyefog 20. AkOpa Yo TO OVOLLOL TOV EPELVNTN £XEL PN OLLOTOINOEl
o weplopiopog NOT NULL, kaBdg dev €xel vomuo 1 El6aymyn evog epeuvnti av dev eival yvootod 1o
OVOLLOL TOV.

Eeyprotog TOTog dedopévarv £xet dnpovpyndel Kot yio T oTHAES Loc Kot addr TOv avVIIPOs®-
nevovv v TomoBeaia tov epguvnty (Xmdpa,I16An) kot ™ dievbuvon tov avtictorya. Ot TOTOL ovTol
opifovtar wg e&ng:

CREATE TYPE location AS (
country VARCHAR(50) ,
city VARCHAR(50)

)3

CREATE TYPE address AS (
street VARCHAR(50) ,
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num INTEGER,
zipcode VARCHAR(10)

)

H onpaocia tovg givar mpogavig. I'ia tnv tomobecia (Loc) €xel ypnoomoindel emiong o meplopt-
op6g NOT NULL koBm¢ 0moTEAEL ONUAVTIKT TANPOPOPIO Yio EVOV EPEVVITY.

21V ovvéyela akolovBel 1 mapovoinon g oxéong anacyorel (occupy). H oxéon avt napov-
o16et T0 motog epgvuvnTig epyaletal N Exel epyaoctel og moa oyoA.O mivakag avThg g oyéong on-
povpyeiton e tnv eENG EVIOAEC:

CREATE TABLE occupy (

schcode integer REFERENCES school(schcode) ON DELETE
CASCADE ON UPDATE

CASCADE,

rescode integer REFERENCES researcher(rescode) ON
DELETE CASCADE ON UPDATE CASCADE,

started date NOT NULL,

ended date NOT NULL,

sallary INTEGER NOT NULL,

rank VARCHAR(20) NOT NULL,

PRIMARY KEY(schcode ,rescode ,started),

CHECK (started <ended)

)

Onmg paiveTal 1o TpmTeHov KA AVTNE TNG OXEONS £IVOL 0 GUVIVAGLOC TOV YVOPIoUATOV scheode,
rescode, started mov avTIGTOLYOUV GTOV KOSIKO GYOANG, KOIIKO EPEVVITY] KoL UEpOUNVia Evapéng
gpyoocioc. H emioyn avt) emPdiletor kabmg KATO10¢ EPELVITNG LWITOPEL VL EXEL EPYUOTEL GE TOAAEG
SLOPOPETIKEG GYOAEG OE SLOPOPETIKES YPOVIKEG TEPLOSOVG.

Ta medio schecode kKo rescode amotehovv E€va kAewdd. To scheode avaepépetar oto schecode
g oyxéong school kot to rescode 6to rescode g oyéong researcher. [ vo pnv dnpiovpyeiton
TPOPAN LA LE TOVG TTEPLOPICHOVS avaPopdc, £xel emhéyel 6tav dwaypdopovtal (ON DELETE) 1 evnpe-
pwvovtol (ON UPDATE) ot avtioTolyeg TAELAOES OTIG AVTIGTOLYES OYECELS VOL SLOYPAPETOL 1) EVILEPDVE-
Tal Kou 1) oxéon anocyorel (emhoyr CASCADE). O Adyog mov emidéEapie va yivetar CASCADE eivan yroti
dgv €xel vOM UL VoL SLoTNPELTAL VAL IOTOPLKO EPYACIAG OTAV OEV VILAPYEL 1 OVTIGTOLYN TANPOPOPia Yio
TOV EPEVVITI 1 T GYOAT] TOV EUTAEKETOL.

To media started, ended, sallary Kot rank £ovv Tov TePLOPOHO akepatdtnTag NOT NULL.
H emioyn avth eivorl vmoyxpemtikn (ko avtovontn) vy to started a@ol omotelel HEPOG TPOTEVOLV
KAeW100. ' Ta vwdAoUTa TEdia, VITOyopEHETAL Ao TN onpacia Tov nediov. Ta nedila avtd nepiEyovv
amopaitnTeg TANPOPOPIES Y10 £Val 16TOPIKO epYaCiog.

Téhog €yovpe dnpovpynoet éva CHECK constraint, 1o CHECK (started<ended). O éheyyog
avTtog emPdAleTon amd Tn onpacioloyio Kabmg dev pmopei n nuepounvia Evoapéng epyaciog va givat
7o pwv omd TV Nuepounvia Aénc.

Axoua, katd To oYedcud g Paong dedopévov kpinke anapaitntn 1 dSnpovpyic TpLOV OYemV
He oKomd TNV H1ELKOAVLVGT TNG SLOTVIMGNG TOV EPMTNUAT®V Kal TG ~O0VAELNS” TOV optimizer.

H mpot dym pag sivon n e&ne:

CREATE VIEW institution schools as
SELECT ins .inscode , ins.name AS ins name
,sch.schcode ,sch.name AS sch name
FROM institution AS ins
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JOIN school AS sch ON (ins.inscode=sch.inscode)

H 6yn avt) anotedeital amd v cuvEVEOOT TOV TIVAK®OV institution Kot school 610 YVOPIGHO
inscode Kot TNV TPOPOAT| OPIGUEVOV YVOPIGUATOVY TOVG. TNV 0LGI0 YPTCUYLOTOLEITOL MOTE VAL LITAP-
YEL O€ €vay TIVOKO 0 KOOKOG KoL TO GVOLL TOV WOPVHATOV KOl T®V GYOAMY TOV OVI{KOVV GE QLTA.

H devtepn o6y eivar 1 e&ng :

CREATE VIEW school occupys AS
SELECT sch.schcode, sch.name, occ.rescode, occ.sallary,
occ.rank, occ.started , occ.ended
FROM school AS sch JOIN occupy AS occ
ON sch.schcode=occ.schcode

2Tnv 6yn 0T GUVEV@OVOVTAL Ol TivaKeg school kat occupy. XTrnv Oyn ot TepovotdleTan 0 KmOkos
K0l TO OVOLLOL H1alG GYOANG, Hall pe TANPoQopies Yioo 6GOVG EYOVV EPYACTEL OE QTN TN CYOAN.
Kain tehevtoio pog dyn eivar n e€ng :

CREATE VIEW sponsor_ funds project AS
SELECT spon_occ.sponcode, spon_occ.name,
spon_occ.amount, proj.title
FROM (SELECT sponsor.sponcode, sponsor.name,
funds.projcode , funds.amount
FROM sponsor JOIN funds
ON sponsor.sponcode=funds.sponcode) AS spon_occ
NATURAL JOIN project AS proj;

e auTn TV OYn YiveTol EUUECT] GLUVEVMGOT TPLDV TIVAK®OV. 2TV OYN 0UTH VITAPYEL TAPOPOPI Yo
KéBe yopnyo Kal yio Ta projects o omoio avTog £XEL YPNLATOOOTHCEL

Télog, dnovpyndnkay 600 cuvaptioels (functions). H ypion avtdv tov cuvaptmoemy givolmn
EKTOTOON TOV TEPIEYOUEVOV TV TOTT@V fullname kol location cov pio 6THAN, avti TG piag oxéong
péca o€ pio oTNAN. Avtd emttedydnKe Le T GUVEVMOT] TOV 0VO GLUPOAOGEIPDOV TOV VIAPYOLV OTIG 2
O0TNAEG TV TOTT®V ovtdVv. Ot GLUVOPTAGELG AVTEG givat ot NG :

CREATE FUNCTION printname (fullname) RETURNS VARCHAR
AS $$ select (S$1).first ||’ *||($1).last $$ language sql;

CREATE FUNCTION printlocation (location) RETURNS VARCHAR
AS $§ select (S$1).country ||’ *[[($1).city $$ language sql;

5 Epomicag SQL

210 onpeio avtd Ba avapépovpe dheg TiIc SQL epwToELg 01 0TTOIEG Yp1CLLOTOMONKAY DGTE VoL 50000V
GTO YPNOTN TOL GUGTILLOTOG O ATAPOITNTES TANPOPOPIEG TOL EUTEPIEXOVTOL 0T PAo dedopévav. Oa
KOTIYOPLOTOGOVLLE TIG EPOTNGELS e Pdor TNV oviotnTa (Kal, KOT® EXEKTOCT, dtopopeTikd Widget
tov GUI) oV 6m010. avopépovta.

5.1 ‘Topvpa

* Enepotmon 1: [N'a xéOe idpvpa vo Ppedei o dGvopa tov.
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5.2

5.3

SELECT inscode , name
FROM institution

* Enepmtnon 2: I'a to idpvpa pe kwdikd X vo, fpedel 0 kmdkdS Kot T0 GVOLN T@V GYOADV TOV.

SELECT sch.name, sch.schcode
FROM school AS sch S
WHERE sch.inscode = X

oM

* Enepmton 3: [a kaOe oyoln va Ppebei 0 k@dkdg e, to dvopa TG Kot To idpupa 6To 0moio

OVKEL

SELECT schcode, sch name, ins name
FROM institution schools

* Engpdtnon 4: I'a ) oo pe Kodkd X va Bpebei 1o dvopa tov tposdpov tne.

SELECT printname (e.name) AS name

FROM dep AS d,school AS s,resecarcher AS ¢

WHERE ((d.rescode = e.rescode) AND (d.rescode=s.head) AND
(s.schcode = X))

* Emepoinon 5: o m ool pe kwdikod X va Bpebei to aBpoiopa tov tedov OAwv tov epguvn-
TAOV TOV OTOI®MV OTAcYOAEL.

SELECT SUM(sallary)
FROM school occupys
WHERE schcode=X AND ended>current_date

* Engpdtnon 6: I'a ) oxodn pe kmdikd X va Bpebdel 1o dvoua g, o aplBuog tov epyalduevov
™G Kot 0 pé€cog Hobog, kaBoin tn didpkela g vVapéng Tne.

SELECT name, COUNT(*), ROUND(AVG( sallary))
FROM school occupys

WHERE schcode=X

GROUP BY schcode ,name;

Epgovnmiig

* Engpodnon 7: I'a kéBe epevvnt vo Ppedel o kwdikdg Tov, To dvopla Tov, To site Kot To e-mail
TOV.

SELECT rescode, printname (name), site, email
FROM researcher

» Enepmtnon 8: I'a kéBe pérog AEIT va Bpebei o kmdikog Tov, To dvopa Tov Kot 1 fadpida tov.
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SELECT r.rescode, printname(r.name), d.rank
FROM researcher AS r, dep AS d WHERE r.rescode = d.rescode

* Emepoton 9: INa xéOe péhog epyactnpiov va Ppedel o kmdikodg Tov Kol To Gvoua TOV.

SELECT r.rescode , printname (r.name)
FROM researcher AS r, lab researcher AS 1
WHERE r.rescode = 1.rescode

* Engpoton 10: ' tov epevvnti pe Kodikd X va Ppebel To dvopa tov, Kot 0 TiTAog TV mTuyiov
tov. Emiong yio ka0e mruyio tov va Ppebdei o Pabudc tov wTuyiov kabmg Kot 1 ¥povid Kot To
6voua TG GYOANG GTO OTTOI0 TO OTEKTNOE.

SELECT printname(r.name), d.title ,d.grade,d.year,s.name

FROM researcher AS r,degree AS d ,school AS s

WHERE (r.rescode = X) AND (r.rescode=d.rescode) AND
(s.schcode=d.schcode)

* Emnepinon 11: ['a tov gpguvnn pe kodwd X va Bpedodv TAnpopopiec mov apopovv EpELVITES
7ov glyav Tov gpguvnt X oo EMPAENOV GTO TTLYIO TOV. ZVYKEKPEVA va, Bpedel 0 KmIKAC
KOl TO OVOLL0L KABE EpguVNTN, 0 TITAOC,0 BaOLLOG Kot 1] YPOVIE TOL TTVYIOL TOV KOOMG KoL 1 GYOAN
GTO 0T010 TO AMEKTNOE.

SELECT r.rescode, printname(r.name), d.title , d.grade,
d.year, s.name

FROM researcher AS r, degree AS d, school AS s

WHERE (d.profcode=X) AND (d.rescode=r.rescode) AND
(d.schcode=s.schcode)

* Enepdtnon 12: I'a tov gpguvnt pe kwdikd X vo, Bpefodv TANpopopies Y10 TO TOV £YEL EPYACTEL.
Yvykekpipéva nteitol To dvopa kdbe oyoAng otny omoia £xel SOLAEWEL Kal TO {0PVLO GTO 0010
aviKeL 1 6YoAn. Akopa (nteiton  Pabuida mov giye 6ty dovieve, Tote Egkivioe,moTe TEAEIDTE
Kot 0 poBog mov Emaipve.

SELECT a.ins name, b.name, b.rank, b.sallary , b.started,
b.ended

FROM institution _schools AS a join

(SELECT *

FROM school occupys

WHERE rescode = X) AS b ON a.schcode=b.schcode

* Engpodnon 13: Katdrae toug epevvntéc pe Bdon tov apbud tmv project oto omoia £xel a-
nacyoAnbei. [ doovg epevvnrég "1ooPabuovv” kKatétaée Toug e fdon Tov apdpud tov dnuo-
olevoewv. ['a kabe epgvvntn {nteitol o KwdKOG TOV, TO GVOLLN TOV, 0 APBIOC TV project Kot
ONUOGIEVCEMV.

SELECT r.rescode, printname(r.name), pjb.proj num,
pjb .pub _num
FROM researcher AS r
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(SELECT pj.rescode ,pj.proj num ,pb.pub num
FROM (SELECT rescode ,COUNT(*) AS proj num
FROM works in group by rescode) AS pj
JOIN (SELECT rescode ,COUNT(*) AS pub num
FROM published GROUP BY rescode) AS pb ON
pj.rescode=pb.rescode)
AS pjb
WHERE (pjb.rescode=r.rescode) ORDER BY pjb.proj num
DESC, pjb .pub_num DESC

5.4 Xpnpoatodotng

* Engponon 14: I'a kdBe xpnpatodotn va Ppedei o Kmdikdc Tov, To GVOLa TOL Kol 0 TOTOG TOV.

SELECT sponcode, name, sptype
FROM sponsor

* Engpomon 15: Na koatatd&elg Toug ypnpatoddtes fAon 10 HéGo mocd YpnUatoddTnong.

SELECT sponcode, name, ROUND(AVG(amount)) AS am
FROM sponsor funds project

GROUP BY sponcode, name

ORDER BY am DESC

* Enepmton 16: Na kototdéelg toug ypnuatoddtg Pacn tov aptBpod tov ¥pnuatodoticeny
OV €YEL TPOGPEPEL.

SELECT sponcode, name, COUNT(*) AS numberr
FROM sponsor funds project

GROUP BY sponcode, name

ORDER BY numberr DESC

* Enepomon 17: o tov ypnuotodotn pe koowkd X va Ppebel o tithog tov project mov £xet
YPNLLOTOSOTHOEL.

SELECT DISTINCT( title )
FROM sponsor funds project
WHERE sponcode=X;

5.5 Project

* Engpdtnon 18: ' kaOe project va Bpebet 0 kwducdg Kot o TiTAog TOL.

SELECT projcode , title
FROM project

* Engponon 19: Na BpebBolv ta project pe maparave and X epyaldpevous. ['a kabe project va
Bpebel 0 KmOKOG TOV, 0 TITAOG TOL Kot 0 OPLOUOG TMV EPEVVITMV OV ATUGYOAOVVINL GE QVTO.



5 EPQTHZEIX SQL

13

SELECT p.projcode, p.title , w.numberr
FROM project AS p

(SELECT projcode , COUNT(*) AS numberr
FROM works in GROUP BY projcode) AS w
WHERE (w.projcode=p.projcode) AND (numberr>X)

* Engpdtnon 20: o to project pe kodkd X vo Bpedel 0 kwdikdg Kot 1o OVOpo OA®V T®V EPEL-

VITOV TOV OUCYOAOVVTOL GE OVTO.

SELECT rw.rescode , printname (rw.name)
FROM
(SELECT r.rescode AS rescode,
w.projcode AS projcode
FROM researcher AS r,works in AS w
WHERE w.rescode=r.rescode) AS rw
WHERE rw . projcode = X

r .name AS name,

* Enepotnon 21: I'a 1o project pe kmdikd X va, Bpebodv ta dvoua Temv 18puUdTmv, TV 0Toimv

EPELNTEG AMOCYOAOVVTOL GTO project.

SELECT DISTINCT (a.ins_name)

FROM
(SELECT ins.ins name, occ.rescode
FROM institution_schools AS ins,

WHERE occ.schcode=ins.schcode) AS a
JOIN

(SELECT rescode
FROM works in

WHERE projcode=X) AS b
ON a.rescode=b.rescode

school occupys AS occ

5.6 Anpoocigvon

* Engpdynon 22: I'a kaBe dnpocicvon va Bpedel o kmdikdc kat o Tithog Tne.

SELECT pubcode, title
FROM publication

* Emepmdon 23: Na Bpebei 0 kwdikog,to dvopo Kot 0 aplipdc avapopdv yio kdbe dnpocisvuon

UE Tapomave amd X SnUocleVoEls.

SELECT pubcode, title ,refers
FROM publication
WHERE (refers >X)

* Emepmtnon 24: Na Bpebei 0 kwdkds, 1o dvopa Kot 0 aplfudc SnHoGIEDCEDY Y10 TOV EPEVVIT

LE TIG TEPIOCOTEPEG ONUOGIEVCELS,
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FROM researcher AS res,
(SELECT rescode ,COUNT(*)

WHERE pp.rescode=res.rescode
ORDER BY COUNT DESC

SELECT res.rescode, printname(res.name), pp.COUNT

FROM published GROUP BY rescode) AS pp

6 IHopaptnpo

H DDL mov ypnoiporomcope yo T dnpovpyia g Paong kabaog kot to Makefile wov ypnoiponot-

NONKe yo TV avtopatonoinon g dadikaciog ovTng.

6.1 Makefile

# vim: set noet

.PHONY: all schema data clean
DB := acad world

all: clean schema data

schema: schema.sql
psql $(DB) —f $<

data: data.sql
psql $(DB) —f $<

clean:
dropdb $(DB)
createdb $(DB)

Listing 1: Makefile

6.2 DDL

drop table if exists institution cascade;

drop table if exists school cascade;

drop table if exists researcher cascade;

drop table if exists degree cascade;

drop table if exists institution phone cascade;
drop table if exists school phone cascade;

drop table if exists dep cascade;

drop table if exists lab resecarcher cascade;
drop table if exists occupy cascade;

drop table if exists suggests cascade;
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drop table if exists works in cascade;
drop table if exists published cascade;
drop table if exists sponsor cascade;
drop table if exists funds cascade;

drop table if exists project cascade;
drop table if exists publication cascade;

drop type if exists location cascade;
drop type if exists address cascade;
drop type if exists fullname cascade;
drop domain if exists year cascade;

CREATE TYPE location AS (
country varchar(50) ,
city varchar (50)

)3

CREATE TYPE address AS (
street varchar(50),
num integer ,
zipcode varchar(10)

)

CREATE TYPE fullname AS (
first varchar(20),
last varchar (20)

)

CREATE DOMAIN year AS integer
CHECK (VALUE<=2010 AND VALUE>1800);

CREATE TABLE institution (
inscode serial PRIMARY KEY,
name varchar (50) NOT NULL,
yfounded year,
site varchar(60),
loc location NOT NULL

— addr address

)

CREATE TABLE institution_phone (
inscode integer REFERENCES institution (inscode) ON DELETE
CASCADE ON UPDATE CASCADE,
phone varchar (20) NOT NULL,
PRIMARY KEY(inscode ,phone)

)

CREATE TABLE researcher (

15
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rescode serial PRIMARY KEY,
name fullname NOT NULL,
phone varchar (20),

site varchar(60),

email varchar (60),

loc location NOT NULL,

addr address

)

CREATE TABLE dep (
rescode integer PRIMARY KEY REFERENCES researcher(rescode) ON
DELETE CASCADE ON UPDATE CASCADE,
rank varchar(20) — Maybe needs contraint

)

CREATE TABLE school (

schcode serial UNIQUE NOT NULL,

inscode integer REFERENCES institution (inscode) ON DELETE
CASCADE ON UPDATE CASCADE,

name varchar (50) NOT NULL,

head integer REFERENCES dep(rescode) ON DELETE CASCADE ON
UPDATE CASCADE,

yelect year,

yfounded year,

PRIMARY KEY(schcode ,inscode)

)

CREATE TABLE school phone (
schcode integer REFERENCES school(schcode) ON DELETE CASCADE ON
UPDATE CASCADE,
phone varchar (20) NOT NULL,
PRIMARY KEY(schcode ,phone)

)

CREATE TABLE degree (

rescode integer REFERENCES researcher(rescode) ON DELETE
CASCADE ON UPDATE CASCADE,

schcode integer REFERENCES school(schcode) ON DELETE CASCADE ON
UPDATE CASCADE,

profcode integer REFERENCES dep(rescode) ON DELETE CASCADE ON
UPDATE CASCADE,

title varchar(50) NOT NULL,

grade numeric(4,2) NOT NULL,

year year,

PRIMARY KEY(rescode ,schcode ,profcode , title),
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CHECK (grade>=5 AND grade <=10)
)3

CREATE TABLE lab researcher (
rescode integer PRIMARY KEY REFERENCES researcher(rescode) ON

DELETE CASCADE ON UPDATE CASCADE
)

CREATE TABLE occupy (
schcode integer REFERENCES school(schcode) ON DELETE CASCADE ON

UPDATE CASCADE,

rescode integer REFERENCES researcher(rescode) ON DELETE
CASCADE ON UPDATE CASCADE,

started date NOT NULL,

ended date NOT NULL,

sallary integer NOT NULL,

rank varchar(20) NOT NULL, —xreiazetai elegxo sto api

PRIMARY KEY(schcode ,rescode ,started),

CHECK (started <ended)

)

CREATE TABLE sponsor (
sponcode serial PRIMARY KEY,

name varchar (50) NOT NULL,
sptype varchar (50)

)

CREATE TABLE project (

projcode serial PRIMARY KEY,
title varchar(100) NOT NULL,
started date,

ended date,

check (started < ended)

)

CREATE TABLE funds (
sponcode integer REFERENCES sponsor(sponcode) ON DELETE CASCADE

ON UPDATE CASCADE,
projcode integer REFERENCES project(projcode) ON DELETE CASCADE
ON UPDATE CASCADE,
started date NOT NULL,
amount integer NOT NULL,
ended date,
PRIMARY KEY(sponcode , projcode, started)

)

CREATE TABLE publication (
pubcode serial PRIMARY KEY,
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title varchar (50) NOT NULL,
magaz varchar (50),

date publ date NOT NULL,
refers integer

)

CREATE TABLE suggests (

sponcode integer REFERENCES sponsor(sponcode) ON DELETE CASCADE
ON UPDATE CASCADE,

rescode integer REFERENCES researcher(rescode) ON DELETE
CASCADE ON UPDATE CASCADE,

code serial UNIQUE NOT NULL,

reason varchar(200) NOT NULL,

amount integer NOT NULL,

state varchar (50) NOT NULL,

PRIMARY KEY(sponcode ,rescode ,code)

)

CREATE TABLE works in (

rescode integer REFERENCES researcher(rescode) ON DELETE
CASCADE ON UPDATE CASCADE,

projcode integer REFERENCES project(projcode) ON DELETE CASCADE
ON UPDATE CASCADE,

started date NOT NULL,

sallary integer NOT NULL,

ended date,

PRIMARY KEY (rescode, projcode, started)

)

CREATE TABLE published (
rescode integer REFERENCES researcher(rescode) ON DELETE
CASCADE ON UPDATE CASCADE,
pubcode integer REFERENCES publication (pubcode) ON DELETE
CASCADE ON UPDATE CASCADE,
PRIMARY KEY (rescode ,pubcode)

)

CREATE VIEW institution schools as
select ins.inscode, ins.name as ins name ,sch.schcode,bsch.name
as sch name
from institution as ins
join
school as sch
on (ins.inscode=sch.inscode);

CREATE VIEW school occupys as
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select sch.schcode, sch.name, occ.rescode,
occ.sallary ,occ.rank ,occ.started ,occ.ended
from school as sch
join
occupy as occ
on sch.schcode=occ.schcode;

CREATE VIEW sponsor funds project as
select

spon_occ.sponcode ,spon_occ.name,spon_occ.amount, proj. title

from (select
sponsor.sponcode ,sponsor .name, funds.projcode , funds.amount
from sponsor join funds on
sponsor.sponcode=funds.sponcode) as spon_occ
natural join

project as proj;

CREATE function printname(fullname) returns varchar
as $$ select ($1).first ||’ *||($1).1last $$ language sql;

CREATE function printlocation(location) returns varchar
as $§ select ($1).country ||’ *|[(S$1).city $$ language sql;

Listing 2: Data Definition Language
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