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1 Aernvtopépeieg YAomoinong

To project xaTaoxeLACTNAE WE Lol EQPAPUOYY| LOTOU, UE EUPACT) GTHY YENOTL-
xOTNTO TV LOTOCENDBWY xat TNV eUXONT TEdcPocT oo dedopéva.
INo v LNomoinom tou xenotwornoudnxe to LAMP stack dnhodm:

e GNU-Linux (Stavopr; Debian squeeze wg Nettoupyixol cuc THUOTOC)
e Apache (Web Server)

e MySQL (DataBase Management System)

e PHP (Scripting Language).

Q¢ database (storage) engine emhéxbnxe n InnoDB. Emnkéov, éywve xpron CSS
vio eneepyaocia g poponoinone Twv lotoceibwy, xou JavaScript.
‘OXo 1o mpoavapephév Noyiouixd elvon avorytod xmdixa (open source).

Kota tn @don oxedloone, anogaciotnxe 1 egopuoyn tne apyrtextovixic MVC
(Model/View/Controller), n onolo opilet cagpn diowptopd petald twv dpdpwy
CUVIC TOORY TNS EQAPUOYNS.

'Eto 1o project avonUOnxe oe models, omou eunepléyeton OXN N NOYIXN ETUXOL-
voviog ue TN Bdon, views, 6mou yivetow 1 moporywyr) TG SIETAPRHC PE TO XeRo TN,
xau controllers, 6mou anogaciletan mowo view xan model Ba xAnBel, xou LNomoLel T
owo T ETxoVeVio HETHED TOUG.

Me tov tpémo autd, xabictaton euxoldtepn xat TodTEEN 1 AVATTUEN Xou M)
ATOCQPANUATWOT TOU AOYIOUX00, EVE) O XOOIXAS Eival TLO EUENLXTOC, ol amoxpU-
TTOVTAL OL AEMTOPEPELES UNOTIOINONS METOED TOV CUNCTWOMY (VWO TIXG LOVTENO
- anoc\VdED).

1.1 II\eovextrpaTto

H emh\oy? tou nopamdve TeOTou UNOTOMONG ETLPEREL PXETE TAEOVEXTAUATA,
TOL ONUOVTIXOTERA TWV OTIOlWV Elvall T ToEAXETW:

o H xataoxevr| oe pop@r otoceNBwv emtpénel npécfouocy ot Pdon ond
onotovdinote urtohoylo Ty, xwelc va epgaviCovto Sapopés and dooug yer-
GUOTIOLOUV BLOPOPETIXG AELTOURYIXE GUC THHATA.

e H Swvopr; Debian squeeze (stable) Swxpiveton yia T otofepdtnta xou v
ACPANELS IOV TEOCPEREL, ENOPEVKOS EfValL LOOVLXY YLoL Uiat EQOpUOY T Web server.

o EOxoAn cOVTaEn x@dxa, Noym TNC OUoNAS XounOANG exuddnone tne PHP
xou e MySQL

o EOxohn avdntuén Noyowxol, agol to apxelo tng PHP anofnxebovton xau
enelepydlovton ameubelog oe remote Web server, xdti mou poag enétpede
ATOPOXPUOUEVT Xou TowTdypeovn TpdcPacn xou epyaaio.

o EUxoAn xotaoxeun tng dlemagric e o xeNo TN HE Yenon Lo ToceNBLV.

o AZomioteq cuvanharyég ue tn Bdon, apol to InnoDB wavornoiel Tig 18LdTNTES
ACID (Atomicity, Consistency, Isolation, Durability).



o T'ofiyopn (oxeddv dueomn) avdxaudn and crashes 1 un-avopevéueva shutdowns,
apol to InnoDB ankd¢ enavaropPdvel tng evépyeec ota log files tne, avti-
Oeto ye to MyISAM, nou eXéyyel xou emioxeudlel ONOUSC TOUG DelXTES XU
TVOIXEC.

1.2 Meovextripata
Ot emNoYEC Hag YoV XoL TOL UELOVEXTHUATA TOUG, OTIWE oVOPEROVTAL TOROXATO:

e H MySQL 8ev vrootnpilet constraint checking, ondte ot neplopioyol mou
BéNae vor untdipyouv egapudoTnxay oty host YAdooa, xou anhde avapépo-
vior oot DDL xataoxeunic e Bdong yia Aoyoug mAnedtnTag.

2 3Yyediaopoc Bdong

INo v vhomoinon tne PBdong pag, XENOLLOTOLACUUE TO GYECLOXS UOVTENO,
6moe To dnuiovpyhoaue yiot Ty 1M doxnon tou pobfuatog (6mou avakbovta xou
oe peyaritepo Bdboc ol emAoyES xou oL TapadoYEs HaC.

To oyfua tou relationship model, nopatifeton nopodto:

checktypes
chkid INT
i name TEXT
types
checks maxscore INT tid INT
Y T
chkid INT (FK) I I capacity INT
pid INT (FK) planes | weight INT
umn INT (FK) 4 s pid INT SO
created DATE tid INT (FK)
duration INT t
score INT specializations
e
. jumn INT (FK)
techs " tid INT (FK)
" Jumn INT (FK) | y
employees i
umn INT = =
INT #
=50 regulators
TEXT Ty
fame umn INT (FK)
phone INT |y
checked DATE
addr TEXT =
salary INT

Efua 1 Awdrypoupor oxectaxol LOVTENOU

Y1n oxedlaon auth, npocbécoue optoyévoug meploplouols, ol omolol TEox)-
TToUV Aoyixd xan bionowiBnxav pe check constraints oty MySQL. Autol etvou:



o Y& 60eg oYEaElC YENOUOTOOVY EEVa XAELDLY, UTdey oLy cuvBrxec 'ON DELETE'
xau 'ON UPDATE' tou mparypotonowoiy po evépyewa (ouviboc CASCADE).

e Xtnv Tur score tou nivaxo checks uomoBnxe check ote va et Tty oyt
peyanUTeen and To maxscore Tou avtiotolyou checktype.

Extéc autdyv, yia mAnbdpa mediov mou Bo mpémel vo elvan un apvnTixd, xen-
owwomonxe w¢ datatype to unsigned int, dote va pn cuvtayxBolv axpelacta
constraints.

‘Onwe avagépope, n MySQL 8ev unootnp(let constraint checking, emouévwg
ol meploplopol uiomoBnxay oty host yAdooa (php) ue xeron ¢piltpwy, érou
YeEWo TNV, EOC 6Tou uTdpEel uTtooThelEn and to DBMS.

3 DDL Script xataoxesung Bdong

Iopatibeton To DDL script mou yenotuonoinxe yia vo xataoxevaotel 1) Bdon:

CREATE TABLE images (
imageid INT NOT NULL AUTO INCREMENT PRIMARY KEY,
size INT UNSIGNED DEFAULT NULL,
width INT UNSIGNED DEFAULT NULL,
height INT UNSIGNED DEFAULT NULL
) ENGINE=InnoDB;
CREATE TABLE employees (
umn INT UNSIGNED NOT NULL AUTO_INCREMENT PRIMARY KEY,
ssn INT UNSIGNED UNIQUE,
name TEXT NOT NULL,
imageid INT DEFAULT NULL,
phone VARCHAR( 32 ),
addr TEXT,
salary INT UNSIGNED
FOREIGN KEY ( imageid ) REFERENCES images( imageid )
ON DELETE SET NULL ON UPDATE CASCADE
) ENGINE=InnoDB;
CREATE TABLE regulators (
umn INT UNSIGNED NOT NULL PRIMARY KEY,
checked DATE NOT NULL,
FOREIGN KEY ( umn ) REFERENCES employees( umn )
ON DELETE CASCADE ON UPDATE CASCADE
) ENGINE=InnoDB;
CREATE TABLE techs (
umn INT UNSIGNED NOT NULL PRIMARY KEY,
FOREIGN KEY ( wmn ) REFERENCES employees( umn )
ON DELETE CASCADE ON UPDATE CASCADE
) ENGINE=InnoDB;
CREATE TABLE checktypes (
checktypeid INT UNSIGNED NOT NULL AUTO INCREMENT PRIMARY KEY,
name TEXT,
maxscore INT UNSIGNED NOT NULL
) ENGINE=InnoDB;
CREATE TABLE planetypes (
tid INT NOT NULL AUTO_INCREMENT PRIMARY KEY,
name VARCHAR( 32 ) NOT NULL,



capacity INT UNSIGNED DEFAULT NULL,
weight INT UNSIGNED DEFAULT NULL,
imageid INT DEFAULT NULL,
FOREIGN KEY ( imageid ) REFERENCES images( imageid )
ON DELETE SET NULL ON UPDATE CASCADE
OONSTRAINT chk planetypes CHECK
( capacity > 0 AND weight > 0 )
) ENGINE=InnoDB;
CREATE TABLE planes (
pid INT UNSIGNED NOT NULL AUTO INCREMENT PRIMARY KEY,
tid INT UNSIGNED NOT NULL,
FOREIGN KEY ( tid ) REFERENCES planetypes( tid )
ON DELETE CASCADE ON UPDATE CASCADE
) ENGINE=InnoDB;
CREATE TABLE specializations (
umn INT UNSIGNED NOT NULL,
tid INT UNSIGNED NOT NULL,
PRIMARY KEY ( umn, tid ),
FOREIGN KEY ( umn ) REFERENCES techs( umn )
ON DELETE CASCADE ON UPDATE CASCADE
FOREIGN KEY ( tid ) REFERENCES planetypes( tid )
ON DELETE CASCADE ON UPDATE CASCADE
) ENGINE=InnoDB;
CREATE TABLE checks (
checkid INT NOT NULL AUTO INCREMENT PRIMARY KEY,
checktypeid INT UNSIGNED NOT NULL,
pid INT UNSIGNED NOT NULL,
umn INT UNSIGNED,
created DATETIME,
duration INT UNSIGNED NOT NULL,
score INT UNSIGNED NOT NULL,
FOREIGN KEY ( checktypeid ) REFERENCES checktypes( checktypeid )
ON DELETE CASCADE ON UPDATE CASCADE
FOREIGN KEY ( pid ) REFERENCES planes( pid )
ON DELETE CASCADE ON UPDATE CASCADE
FOREIGN KEY ( umn ) REFERENCES techs( umn )
ON DELETE SET NULL ON UPDATE CASCADE,
OONSTRAINT chk checks CHECK
(score > ( SELECT maxscore FROM checktypes t
WHERE checktypeid = t.checktypeid )
AND duration > 0 )
) ENGINE=InnoDB;
CREATE TABLE users (
uid INT UNSIGNED NOT NULL AUTO INCREMENT PRIMIARY KEY,
username VARCHAR(32),
password CHAR(64) ,
passwordsalt CHAR(S),
email VARCHAR(64)
) ENGINE=InnoDB;
CREATE VIEW workers AS
SELECT
e. ¥,
( CASE WHEN t.umn IS NOT NULL THEN 'tech'
WHEN r.umn IS NOT NULL THEN 'regulator'



ELSE '' END ) AS occ
FROM
employees e
LEFT JOIN
techs t ON t.umn = e.umn
LEFT JOIN
regulators r ON r.umn = e.umn;

Iopomdve, @aiveton xan 1 xotaoxeur) Tou view "workers", to onold avtiotouyilel
ot xdbe epyalduevo Ty WLOTNTE Tou (xon yenotponotiinxe apydtepa yiow Ty edo-
voyh otanotxdy). Enlong, yiveton xprion nested query, npoxeévou va optotel
0 TEPLOPIOUOE TOL Tediou score amd To maxscorePTou avTiaTorKoU ENEYYOL.

4 SQL queries

Ye Ohec T oyfoelc dnuovpyNOnxay queries Yo eloaywyY), EVNUEPWOT), OLo-
voapr| xaw emAoYT piog ¥ TONNDY eyypapody, o onola de yeewdlovton eErRynon.

4.1 Epyalouevol
Ebe) éxouyue to 1o query pe ouvalpoloTixy cuvdpTtnon xabdg xan ouadoroinot,

TIOL YOG ETUOTREPEL TOV EAGYLOTO, UEGO Xt éYLoTo UioBo yia xdbe amaoyornon.

SELECT

occ, MIN( salary ) AS minimum, MAX( salary ) AS maximum, AVG( salary ) AS average
FROM

workers
GROUP BY
occ
INSERT INTO
employees
SET
umn = :umn,
ssn = :ssn,
name = :name,
phone = :phone,
addr = :addr,
salary = :salary
DELETE FROM
employees
‘WHERE
umn = :umn
SELECT
'tech' as occ, e.*, i.width, i.height
FROM
employees e
LEFT JOIN



techs t ON t.umn = e.umn

LEFT JOIN
images 1 USING ( imageid )
‘WHERE
( :umn = e.umn AND t.umn IS NOT NULL )
LIMIT 1
SELECT

'regulator' as occ, e.*, i.width, i.height, r.checked
FROM
employees e

LEFT JOIN
regulators r ON r.umn = e.umn
LEFT JOIN
images 1 USING ( imageid )
WHERE
( rumn = e.umn AND r.umn IS NOT NULL )
LIMIT 1
SELECT
'other' as occ, e.* | i.width, i.height
FROM
employees e
LEFT JOIN
images 1 USING ( imageid )
WHERE
;umn = e.umn
LIMIT 1
SELECT
e.*, i.width, i.height, r.checked
FROM
employees e
LEFT JOIN
images 1 USING ( imageid )
LEFT JOIN
techs t ON t.umn = e.umn
LEFT JOIN
regulators r ON r.umn = e.umn
WHERE
(' = '"tech' AND t.umn IS NOT NULL )
OR ( '' = 'regulator' AND r.umn IS NOT NULL )
OR (' =)

ORDER BY umn
4.2 ToOrov Aspooxapwy

INSERT INTO



planetypes

SET
name = :name,
weight = :weight ,
capacity = :capacity
UPDATE
planetypes
SET
name = :name,
weight = :weight ,
capacity = :capacity
‘WHERE
tid = :tid
SELECT
*
FROM
planetypes
‘WHERE
tid = :tid
DELETE FROM
planetypes
‘WHERE
tid = :tid
SELECT
*
FROM
planetypes

4.3 Acpooxdyn

H em\oy? tov planes, yenowonoel INNER JOIN e ta planetypes, mpoxel-
HEVOU Vol EPQAVICOUUE TANEOPORIEC OXETIXA UE TO OEPOTIAAVO.
Trdpyet xou éva aggregate query 6mou XATUUETEETAL TO TARHOC TWV AEQOCKHAPEY
Tou Urdpyouv yia xdbe dedopévo planetype.

INSERT INTO
planes

SET
pid = :pid,
tid = :tid

DELETE FROM
planes

pid = :pid



UPDATE
planes

SET
pid :pid ,
tid = :tid

pid s pid

planes p
INNER JOIN

planetypes t
ON

p.tid = t.tid
‘WHERE

p.pid = :pid
LMIT 1

planes p
CROSS JOIN
planetypes t ON t.tid = p.tid

SELECT
name, p.tid, count( p.tid ) AS planeCount
FROM
planes p
CROSS JOIN
planetypes t ON t.tid = p.tid
GROUP BY
name

4.4 EXleyxtéc Evagprag Kuxhogopiog

INSERT INTO
regulators
SET
umn = :umn

checked = :checked

DELETE FROM
regulators



umn = :umn
SELECT
*
FROM
regulators
WHERE
umn = :umn
SELECT
e.*, i.width, i.height, r.checked
FROM
employees e
LEFT JOIN
images 1 USING ( imageid )
LEFT JOIN
techs t ON t.umn = e.umn
LEFT JOIN
regulators r ON r.umn = e.umn
WHERE
( 'regulator' = 'tech' AND t.umn IS NOT NULL )
OR ( 'regulator' = 'regulator' AND r.umn IS NOT NULL )
OR ( 'regulator' = '' )

ORDER BY umn

4.5 Teyvixol

INSERT INTO
techs
SET

umn = umn

DELETE FROM
techs

umn = umn

techs
umn = :umn
SELECT

e.*, i.width, i.height, r.checked
FROM



employees e

LEFT JOIN
images 1 USING ( imageid )
LEFT JOIN
techs t ON t.umn = e.umn
LEFT JOIN
regulators r ON r.umn = e.umn
WHERE
( 'tech' = 'tech' AND t.umn IS NOT NULL )
OR ( 'tech' = 'regulator' AND r.umn IS NOT NULL )
OR ( 'tech' = "'' )

ORDER BY umn

4.6 Ewuxotntec

YTic emhovég Twy specializations npoypatonolodvtol inner joins pe toug mivo-
xec employees xou planetypes, TEOXeWWEVOU VoL EPLPAVIGOVUE XENHOWES TATPOPORLES.

INSERT INTO

specializations
SET

umn = :umn,

tid = :tid
DELETE FROM

specializations
‘WHERE

umn = :umn,

tid = :tid
SELECT

s.* , e.name AS eName, t.name AS tName
FROM

specializations s
INNER JOIN

planetypes t
ON

t.tid = s.tid

INNER JOIN

employees e
ON

S.umn = e.umn
‘WHERE

s.tid = :tid

S.umn = :umn
LMIT 1
SELECT

t.name AS tName, s.* | e.name AS eName
FROM

specializations s

10



INNER JOIN
planetypes t
ON
t.tid = s.tid
INNER JOIN
employees e
ON
S.umn = e.umn

ORDER BY eName

4.7 'EXeyyo.

H emhoyy otoug exéyyoug mpaypatomoiel CROSS JOIN ue 4 oyéoeig, npo-
XEWEVOU VoL AVTANOOUUE TIC TANPOoQoplec Tou Bewphoaue XEHOWES Yia TO XeNo T

Emnhéov, undpyel xat éva query opadonolnong UE TERLOPLOUS, OTIOU UAS EUPO-
vilovTton ol ENATTOUATIXG 0EpooXdpT), SMAadY auTd oL €xouv cLVONIXY eTBooT
%xdtw and 50% otouc eXéyyouc Tou éxouv LToBATYEL.

INSERT INTO
checks
SET
checktypeid = :checktypeid ,
pid = :pid,
umn = :umn,
created = :created,
duration = :duration
score = :score

DELETE FROM
checks
'WHERE
checktypeid = :checktypeid
AND
pid = :pid
AND

umn = umn

UPDATE
checks
SET
created = :created,
duration = :duration ,
score = :score
‘WHERE
checktypeid = :checktypeid
AND
pid = :pid
AND

umn = umn
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SELECT

*

FROM
checks
‘WHERE
checktypeid = :checktypeid
AND
pid = :pid
AND

umn —  Jumn

SELECT
e.name AS techName, t.name AS planeTypeName,
ct .name AS checkTypeName, ct.maxscore,
c.*
FROM
checks c
CROSS JOIN
planes p ON c.pid = p.pid
CROSS JOIN
planetypes t ON p.tid = t.tid
CROSS JOIN
checktypes ct ON c.checktypeid = ct.checktypeid
CROSS JOIN
employees e ON e.umn = c¢.umn
ORDER BY c.pid

SELECT
c.pid AS pid, pt.name AS name, sum( c.score ) AS checkScore, sum( ct.maxscore ) AS
FROM
checks c
CROSS JOIN
planes p ON c.pid = p.pid
CROSS JOIN
planetypes pt ON p.tid = pt.tid
CROSS JOIN
checktypes ct ON c.checktypeid = ct.checktypeid
GROUP BY
c.pid
HAVING
sum( c.score ) < ( sum( ct.maxscore ) / 2 )

4.8 Apyxeia Euxxovov

INSERT INTO
images

SET
size = :size,
width = :width,
height = :height
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