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Exko@paosig y1a povomatia
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Eoapeiia Mnowpic 3

EKQPACEIS HOVOTIATIWYV

"Ex@pacn povorariod (path expression): pa axokovfia and eTikéTeg akudy:
1.1 1

PO PR

0 M ékppaon povoratiod propei va Oempnei po amhy epdtnon pe anotéheouo
&va oivoro kOppev
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author Roux
@/aul.hor() Combalusier Mopaderypa

date

book title
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author
w‘k /O Smith
date

EK@pPACEI§ HOVOTIATIWV

1976
Database biblio book
Systems . ng}

biblio book.author

{*Roux”, “Combalusier”,
1999 “Smith™}

Database
Systems
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EK@PACEIS HOVOTIATIWV

To amotéheopn mag Exppaong povorandv 1. 1, .1, og &va ypdgo givor to
GUVORO TOV KOpfeV v, TET0101 Mote: vEapYoVY akpés (1, 1y, vp), (vi, b, vy),... (v,
1., v,) 670 Ypdpo dmov r givan  pila

Oa Osiaps ewions va umopovus va mpocdlopilovus povondnia pe faoy Kawoa
1016ty Td TOVG

Xprjon KavovikdV eEKPPAoEOV
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EK@pAaceig Hovomariwv
* INa povomdna
= book | paper, .., biblio. (book | paper).author
n _: wild card (tapuiaer onowdnmote yapaktipa), 7.y, biblio._.author

= * .y, biblio._*._author

=1|0fee|“('e)’ e "ele™*|e+]e’
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EK@pAaceig povonariwv

= ' ta ovopata tov labels

((s | S)ection|paragraph(s)?

O1 KavovIKéG eKpPAGEIS TOV UPOPODY ETIKETEG TEPIKIEiovTal and eicaywyiki

biblio._*.section.(“[tT]itle” | paragraph.”.*heading.*")

Gy amapaitTa povo YapaKTpEg
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EK@pPACEI§ HOVOTIATIWY

QOtav évag ypapog Exel KUKAOVG
= UTOPEL VO EYOVUE HOVOTATIC OXOLOVSHTOTE P KOVG

=1 éxppaon _* topaler anepo apiud povoratidv (BéPurn o anotéhecua
EiVOL TEREPACPEVO)

Q Yroloywopog

= KOTAOKEDT] TOD TELEPAGUEVOD (UT] VIETEP HIVIGTIKOD ADTOUATOD) TOU
QVTIOTOLXEL OTNV KaVOVIKT] EKPpacT

= TV TOYPOVT STEPAST] TOV YPAPOL Kat Tov avtopatov - Closure
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I'@oosg yvo Hudopnpéva
Agdopéva
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Mia faciki) yYAwooa

Mia yidiooa epart UOVO pE EKPf e bv dev sivar
aprsTij

= §&v UTOPOTV Vo KATOOKEDGAOOVY VEOUG KOuffoug

= GUVEVOOT]

= ELEYYOG TINGV
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Mia faciki) yYAwooa

select author: X Anotédeopa:

from biblio.book.author X {author: “Roux”, author: “Combalusier”, author: “Smith”}

« bind v perapinm) X pe tov xdle (O Roux
xéupo mov xabopiletar amé v author
Engpacn povoratiod

+ évac véog Képfoc ke civéeoy top author

He axpic pe cukéta. author pe 1000

x6ufovs mov mpoxtmrovy amb oV author
vmoloyious me ixppaone .
povoramod Smith

Combalusier
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Mia faciki) yYAwooa

select row: X Anrotédeopa:
from biblio._ X {row: { author: “Smith”,
where “Smith” in X author date: 1999

title: “Database Systems” }, ...}

O Smith

. . author
* 10 amotéleopa oty yeviki
repinTwm) civar éva aivolo xal
10 KoTyopue. where cAtyyer Tow date 1999
m ovupeToxh oo aivolo ]
title
row Database
Systems
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Mia aoiki) yYAwooa

select author: Y Amotéleopa:

from biblio._ X, oot o1 cuyypageig ue fifiio
TOV GTOV TITAO TOV VEAPYEL
XauthorY, “database” 1 “Database”
Xtitle Z

where matches (“.*(D|d)atabase.*”, Z)

{author: “Roux”, author: “Combalusier”, author: “Smith™}

« kd0c ypaguuh Tov from ciodyer
e xavotpyia peraplti
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Mia faoiki) yYAwooa

select E
from B
where C

éoT0 671 670 B gpgavilovrar o
1o Bijpa perafinréc X, Y, Z
VIOLOYIGHOE TOV GuVELov TeV bindings oV petaflntédy mov epgavilovrat oto from

«afe binding amewovite Tig peraPhntéc oc oids (KOpBoVE) T0v Ypagoy

— (G Y070 s (o Yor 7))

emiléyoups 6oec wavomowody m cuveiikn C

30 Bijpa {E(xy), ..y E(xp)}

Kataokevdlovpe 1o arotiheopa {E( ), E()....} o petafhaytéc 6rag ovy yive: bind
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Mia faciki) yYAwooa

author

(3) Roux
select author: Y

author o Combalusier  from biblio_ X,

X.author Y,
date @ 1976 author
book (itle Xtite Z
® Database  ynere matches
biblio Systems (".*(D|d)atabase.””, Z)
O s pve !
date (1,3,6),(1,4,6),(2,7,9)
paper {itle @ 1999 Biua 2
@ Operating (1,3,6),(1,4,6)
O Systems Bijpa 3

{author:3, author:4}
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Mia faciki) yYAwooa

* 10 anotéAsopa PTOPEL Vo Exel TapuTave amd Evav Kéufovg

select row: {title: Y, author: Z}
from biblio.book X, X tifle Y, X.author Z

Amnotéleopa:
{row: { fitle: “Database Systems”, author: “Roux’}
row: { title: “Database Systems”, author: “Combalusier}
row: { title: “Database Systems”, author: “Smith"}}
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Mia faciki) yYAwooa

* nesting

select row: (select author: Y
from X.author Y)
from biblio.book X

Amnotédeopa:
{ row: {author: “Roux”, author: “Combalusier},

row: {author: “Smith} }

bind X - vroloyiouds tov nested select
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Mia faciki) yYAwooa

* nesting

select row: (select author: Y, title: T
from author Y,
X fitle T)
from biblio.book X

where “Roux” in X.author

Anotédeopa:
{ row: {author: “Roux”, fitle: “Database Systems’},

row: {author: “Combalusier”, title: “Database Systems}}
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Mia aoiki) yYAwooa

* joins
{rl: {row {a:1, b:2},
row {a:l, b:3},
r2: {row{b:2, c:4},
row:{b:2, c:3}}}

select a:A, c.C
from r1.row X
r2rowY
Xa A, Xb B,Yb B,Yc C

where B=B’
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Mia faoiki) yYAwooa Lorel
. . . . aieryn v labels
* joins - mOIOTAEC TINES TOpLEN T
select X
{rl: {row {a:1,b:2},
from biblio.book.author X
row {a:l, b:3, b:2},
12: {row{b:2, c:4},
row:{b:2, c:3}}} ‘Eva default label (answer)
{row: “Roux”, row: “Combalusier”, row: “Smith”}
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Lorel Lorel

* EKPPOOEIC [HOVOTOTIOV 0T0 select

i selectauthor: Y

[N
select X.author from X.author Y

from biblio.book X

Tevuca select 1Y

Xpl - from X.p.l Y

Query re-write
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* abyKpIoN pE GOVOAO TIHMY

select row: X

from biblio.paper X

wher - Smith” — where exists Y in X.author (Y = “Smith”)

GUVOLO TIHAV
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Lorel

Lorel
* petofinrés yio labels
selectL : X select new-person: (select L: Y
from biblio._*.L X from XL T
where matches(“.*Shakespear.*”, X) where not (L = salary)
drom db.person X

{author: “William Shakespear”,
title: “Shakespeare's Tragedies”, ... }

Evayyeiia Mewoopé 26

Evayeiia Mtoopé 25 @tyuara Baosav Asdoyivay 1999-2000

Oipara Baoewv Acdopivarv 1999-2000

Lorel Lorel
« labels ~  data * group-by
select publication: {type : L, title : T} select Y : (select X
frombiblio.L X, Xtitle T from biblio.paper X
from X.Year > 1989 where X.Year =Y)
from biblio.paper.year Y

{publication: {type:"book”,

title: “Database Systems”},
« duplicate elimination

publication: {type: “paper”,
title: “Semistructured data™} ...

Evapwiia Hmoopac 28
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Oéyara Bacswv Aedoptvay 1999-2000

Lorel

«paths «  data
Inpaocoroyia

select @P
fromdb1 @P.X
where matches (.., X)

= GEEIPO PHKOG - GTEIPG POVOTGTIO

Eoayyeiia Mroope 29 Oéyara Baoswv Asdoyivay 1999-2000 Evayyelia Moopc 30

Oéyara Bacsw Aedoptvay 1999-2000




Aoyixi 1ng Tasng

Movteionoinen Tov ypapov ¢ pia TETEPATUEVY SopI] GYEoNS

Tvmog oid yia ovopata petafintéov

Sort dom y1o. atoptkég TipéG (E0Te PoVo strings) Kat ETIKETEG

‘Eot® 611 ta ovvora dom kou oid eivar perpiioipa drepa ko EEva
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Aoyixi 1ng Tadng

QO Evag ypapog givan éva otrypiotono (instance) Tov oyfuatog:
[ ref (source:0id, label:dom, destination: oid)

[l val (obj: aid, value:dom)

ref(0,, 1, 0,) : 04 K10, €ivat 0ids EvOg GHVOETOD AVTIKELPEVOD O KO VIAPYEL i
axpn pe etkéta | avapeoca tong

val (obj: oid, value:dom) : o gival oTOUIKO pE TIUA V

Qotalepég mov dnidvouy ta oids karowwv koufmv -- roots of persistence
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Moyikni 1ng Tasng

author Roux
. of:
author Combalusier| e
source label dest

dale & 1976 o “biblic” &,
book N‘O Database | & bk’ &
Systems &o, “book”  &oy
th
w‘k }'@ Smith
date

val
paper @ . 1999 abj value
Database &o; “Roux?
Systems &o, “1976”
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Aoyixn 1ng Tagng

TIepropropoi

1. Atopkd/cvviero (Sev vrmdpyel oid mov va eppavileral Kar oy mpdOTN
othkn Tov ref ka1 670 val)

2. Reachability (yw xdfe avtikeipevo o vmapyer &va kateufuvopevo povomatt
amd kamowx root of persistence r

3. Khedi (o yvédpiopa oid givar kherdi tng oyéong val)

4. Khe1di (1o yvépiopa value givan kiewdi tng oxéong val) -- Tpoaipetikd
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Moyiki 1ng Tagng

select author: X
from biblio.book Y,
Y.author X

where “Database Systems” in Y title

{X|0Y, Z,V, W (ref(db, “biblic”, W) [
ref(W, “book”, Y) O
ref(Y, “author’, X) O
ref(Y, “title”, V) 0
val(V, “Database Systems))}
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Aoyixn 1ng Tagng

rule \

ref(ans, “author”, X) - ref(db, “biblio”, W),
ref(W, “book”, Y),
ref(Y, “author’, X),
ref(Y, “title”, V),
val(V, “Database Systems”)
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Aoyixi 1ng Tasng

author

Roux

/>O Combalusier

&) dato 1976

tile Database
biblio Systems * 2 roots of
b author persistence
book auth Smith = mpoolitel ot

oyéon ref 3 véeg

'—». date . TPUideg
. 1999
paper title

Database

Systems
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Aoyixi 1ng Tadng

select title: X
from biblio.paper.section.(title | paragraph.heading) X

ref(ans, ‘“title”, X) — section(Y),
ref(Y, “title”, X)
ref(ans, “title”, X) — section(Y),
ref(Y, “paragraph”, Z),
ref(Z, “heading”, X)
section(Y) — ref(db, “biblio”, W),
ref(W, “paper”, V),
ref(V, “section”, Y)
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Moyikni 1ng Tasng

= Kleene closure (*) -- avadpopt}

select part: Y
from product X, X.(subpart)* Y

ref(ans, “part”, Y) — q(Y)
q(Y) « ref(db, “product”, Y)

qa(Y) - a@)
ref(Z, “subpart”, Y)
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Anpiovpyia AVTIKEIHEVWV

select row: {title: T, year: Y}

from biblio.book X, Object identifiers ot kabe ypopm
Xdfitle T, tag f: f(0,), f(0,), ...,
Xyear Y

Skolem function

ref(ans, “row”, f(X)) — ref(db, “biblio”, B),
ref(B, “book”, X)
ref(f(X), “title”, T) - ref(X, “title”, T)
ref(f(X), “year”, Y) —ref(X, “year",Y)

= Fusion queries
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Anpioupyia AVTIKEIHEVWV
Fusion queries -- Joins
select row: {num: N, title: Y}
where {number: N, title: Y} in db1.report
select row: {num: N, postscript: P}

where {num: N, postscript P} in db2.myrep

T'a kaBe report (ue faon tov apiBuo tov num(ber)) Gélovue 6ies T dubéotues tinpopopies

select report: {number: N,
(select title: T
where {number: N, title T} in db1.report),
(select postscript: P
where {num: N, postscript: P} in db2.myrep),

where N in db1.report.number union db2.myrep.num
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Anpiovpyia AVTIKEIHEVWV

Fusion queries — Joins
ref(ans, ‘row’, rep(N)) - ref(db1, “report’, X),
ref((X, “number”,Y),
val(Y, N)
ref(ans, ‘row”, rep(N)) - ref(db2, “myreport”, X),
ref((X, ‘num”,Y),
val(Y, N)
ref(rep(N), title”, T) — val(Y, N),
ref(X, “number”, Y),
ref((X, “title”, T)
ref(rep(N), “postscript’P) —  val(Y,N),
ref(X, “num”, Y),
ref(X, “postscript”, P)
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Aopixi Avadpopn

{biblio: { book: {author: “Roux™, author: “Combalusier”, date: 1976},
book: {author: “Smith”, date: 1999, title: “Database Systems™},
paper: {title: “Data Protection”, author: “Casio™}}}

= Xovola, Ty, {author: “Roux”, author: “Combalusier”, date: 1976} -- civoko pe
3 tpia otoyeia

* évason 1y, L1 = {author: “Roux”, author: “Combalusier”, date: 1976} ko1
12 = {author: “Smith”, date: 1999, title: “Database Systems™},

t] union 2 = {author: “Roux™, author: “Combalusier”, date: 1976, author:
“Smith”, date: 1999, title: “Database Systems™},}
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Aopikn Avadpopn

Avadpopkég cuvaptioelg [ pe 1€60epIc TEPIRTOOEIS:
1. atopkég Tipég

2.4}
34

4. (1 union 2

By default, f({}) = {} xoa f(t1 union (2) = (1) union f(12)
« [TAPAAEITMA : Olo1 o1 axépaio oe pia faon dedouéverv

f1(v) =if isInt(v) then {result: v} else {

=0

A1) = ()

f1(t1 union t2) = f1(t1) union f1(t2)
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Aopixi) Avadpopn

« ITAPAAEITMA : Me 7 6wV TV A v o€

Y

f2(v) = if isInt(v) then int2String(v) else v
2(h=¢

1 §) = {: f2(t)}

f2(t1 union t2) = f2(1) union f2(12)

Dopkn Avadpopn

select answer: X

fa(v) = {} from *.paper.((section.subsection) | paragraph) X

f4({1:t}) =if | = paper then f4(t) union g4(t)
else f4(t)

g4(v) ={}
g4({l:t}) =if | = section then h4(t)

else if | = paragraph then {answer: t}

else {}
h4(v) = {}
h4( {1:t})=if | = subsection then {answer: t} else { }
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Bisimulation Bisimulation
* Anghowpn Simhotinav; « An6 ) pilo mpog TV Kopen
book * Av vrdpyouv oids;
author . - »
O — O ) in {person: { name: “John”,
phone: 8776,
title Database
Systems 1 = {book: {author: “Smith’, phone: 8776},

title: “Database Systems™}

author O Smith

book
O — O &O Smith 12 = {book: {author: “Smith”, author:
“Smith”, title: “Database Systems”}}
itle Database
Systems
Oéyata Baoewv Asbopévary 1999-2000 Eoaypeiia Miovpic 47

person: { name: “Sue”,
office: A471},
person: { name: “John”

--name:-“John®:

phone: 8776}}
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Bisimulation

* Otav vrdpyovv kdxAor,

* Avadpoun;

ublication L
P publication
references
references
tl
publication
publication
(@) '”)'> references O> references
B eferences|
references
publication

> references

Oipara Baoewv Acdopivarv 1999-2000

Evayeiia Mtoopé 49

Bisimulation

Bisimulation: dvadui oyéon petadd tev kopfov do ypapov L1 ka (2
(¢ot® X, x” Kopfor tov t] kary, y* képfor tov 12)

1. Av x xar y givan pileg Tov L1 xar (2 TOTEX ~ .

2. Avx
givan pila

v KoL évag EK TOV X Koty givan pilo, t0Te kat o dhiog kopfog

3. Avx~y kat (x, |, x*) oo t1 tote vrapyer axp (v, 1, y’) oo (2 pe mv
B enikéra ko x* ~ y Avriotoya, av x ~ y kot (y, L, y') oto 2 1618
vrapyer axpn (x, I, x) oto t1 pe my id etikéTo kol X'~

4. Av x ~ y ka1 10 X givar gURko pe T v oto L, 10te kou 10 Y Eivar
QUAAO pe T v 070 (2. AvticTonga, av X ~ y K1 10 y &ival ghARo pe T
v 070 (2, TOTE KA1 10 X givar pvAko pe A v oo tl.
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book

O ., O author _, X3 St

x1 .
X2 m Database

x4 Systems

v3
author O Smith

book
author /e
O O O Aqmith
vl v2 title Database
v5 Systems

Oéyara Bacswv Aedoptvay 1999-2000

Bisimulation

xl~yl x3~y3x3~yd

x4 ~y5x2~y2
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Bisimulation

Aly6prOpog

* Zexiva pe 10 obvoro {(x,y) |xintl,yin 2}
* Bydire amd 10 oVVOro Go0 {EDYN dEV IKAVOROLODY TOV OPLOUO

« bisimilar av 670 télog (11, (2) avijKovV 6T0 GUVOLO)
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unfolding

publication

O—©> references
tl

publication

Oéyara Bacsw Aedoptvay 1999-2000

Bisimulation

FEoayeiia Mnowpic 53

Bisimulation
unfolding
publication
2 references
publication
O> references
x1 x2 x3 x4
- - S P
\yl v2 v3 v4
bli

references references  references
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I'hdooeg yvo XML

v
o

@éyuara Baazav Aedopivay 1999-2000 Evayyeiia Mitoope

XML-QL

+ path expressions and patterns (in XML syntax) to
extract data from the input

« variables to which this data is bound

« templates - how to construct the output
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XML-QL

where <book>

<publisher><name> Morgan Kaufmann</name></publisher>

<tite>STiclle> " peraPhuré

</book> in
construct $A \

Pattern ja XML éx@pacn mov
propei va nepiéyer perofinrég

TEPIYPOPEL UOVO TO TI TPETEL VOL VTGPYEL DTOYPEQTIKG,
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XML-QL

where <book>
<publisher><name> Morgan Kaufmann</></>
<title> $T </>
<author $A </>
</book> in “www.a.b.c/bib.html”
construct <result>
<author> $A </>
<title> $T </>

</>
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XML-QL

<book year="1991>
<publisher><name> Morgan Kaufmann</name></publisher>
<title> An Introduction to Parallel Algorithms and Architectures<#itle>
<author> <lastname> Leighton </lasthame> </author>
</book>
<book year="1995>
<publisher><name> Morgan Kaufmann</name></publisher>

titl ctive Database

<author> <lastname> Ceri</lasthame></lastname> </author>
<author> <lastname> Widom</lastname> </author>
</book>
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XML-QL

<result>

<author> <lastname> Leighton </lastname> </author>

<title> An Infroduction to Parallel Algorithms and Architectures</title>
</result>
<result>

<author> <lastname> Ceri</lastname></lastname> </author>

o ive Datab. a Jitl

</result>
<result>

<author> <lastname> Widom</lastname> </author>

titl tive Database Sy
<lresult>
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XML-QL

* TPOCIPETIKG oTOLYENOL
TOG UTOPOVUE VO SIATVTOCOVUE TNV EPATIOT: TOVG TiTAOVG OAeV TOV fifAiov Kt av
givon Sudéotun kot ™V Ty Tovg
where <book>
<title> $T </>
<price> $A </>
</bock> in “www.a.b.c/bib.html”
construct <result>
<booktitie> $T </>
<bookprice> $A </>

</>
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XML-QL

* TPOUIPETIKG. OTOIYEID. & YPHOT POAIOOUEV@Y EPOTHOEDY
TOG UTOPOVUE VA SWTVROCOVHE TNV EPATNOT: TOVG TITAOVG OA®Y TeV fiffLiov Kat av
eivar Sbéotun kat v Ty Toug

where <book> $B$ </book> in “www.a.b.c/bib.html”

<title> $T </> in $B
construct <result>

<booktitle> $T </>

where <price> $P </>

construct <bookprice> $P </>

(vmohoyiLera yia kabe binding e
Nested query petafAntic B)
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XML-QL

« element _as : bind a variable to an element

where ’<book> <publisher><name> Morgan Kaufmann </> </>
<

1>

element_as $B in “abc.xml”

construct $B
uetappaletar oe:
where <book> $T </>in “abc.xml”

<publisher><name> Morgan Kaufmann </> </>in $T

construct <book> $T </book>
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XML-QL

* content_as : bind a variable to an element’s content

where <book>|<publisher><name> Morgan Kaufmann </> </>

<>
content_as $C in “abc.xml”

construct <result> C </result>
netagpdaleta oe:

where <book> $C </> in “abc.xml”
<publisher><name> Morgan Kaufmann </> </>in $C

construct <result> $C </result>
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XML-QL

« yapiouoro
where <book language="French™>
<title></> element_as $T
</>in “abc.xml”
construct $T

where <book language = $L> </> in “abc.xml”

construct <result> $L </result>
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XML-QL

* peTofintéc tags

where <$P> <title> $T </title>
<year> 1995 </>
<$E> Smith </>
</>in “*www.a.b.c/bib.xml”,
$E in {author, editor}
construct <§P> <title> $T </title>
<$E> Smith </>
</>

Oéyara Baoswv Asdoyivay 1999-2000 Evapeiia Mroopee 66

11



XML-QL XML-QL
* KOWOVIKES EKPPOOEIS [HOVOTOTIHV * d1dzoln
<part*>
<$*> $ wild card  dvo exdoyéc e YAbooug
<*.brand> . Caoncatenation
|
= d1apopa and Kavovikés exppaoels o€ DTDs
Oéyara Bageaw Azdopivary 1999-2000 Eoayyeiia Mrompi 67 Oéypara Baoeaw Asdopivay 1999-2000 Evayyeiia Mroops 68
Stylesheets XSL

Tpapponikég ewdkov okomod yio ™V petarpory XML documents oe HTML
documents @ote va givan duvari 1 averapacTaot Tovg

Avo mpotdoeg
« Cascading Style Sheets
« Extensible Stylesheet Language XSL

H Poocwky ¥éa eivor vo avriotoyfjioovpe pe kale tno otoggiov wo
avanapaoTacT

Oéyara Bacswv Aedoptvay 1999-2000 Eoayeiia Mrowpe 69

Extensible Stylesheet Language XSL: ma yAhooo yia petacynuationd Kot
popgoroinen XML documents

XSLTransformation Language (XSLT)

XSLTransformation Language (XSLT) Stylesheet: ma ocepd omd xovoveg
petaoymuotiopod (transformation rules) mov woipvovy ©¢ &icodo éva
mnyaio XML document (source free) ko mapayovv éva véo XML document
(result tree)
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XSL

« ‘BEvo XSL npdypappe givat £vo GOVOAO amd Kavoveg

« KdBe kavovag amoteheiral amd éva tpdtuno (pattern) (~ where) kot
£va template (~construct)

« Ta patterns topralovv pe Tovg KOUPOLG TOL TNYAIOL SEvrpov,
EVEPYOTOLOVVTOL OL avTiGTOLXES templates

« H enelepyacio apyiler and ) pile ko avalnreiton éva pattern  wov
Toprdler T pia - Otav Bpedel extedeiton To avricToy o template , T0o
onoio cuvNBwG aPopd ™V mapaymyn kamowov XML amoterAéGuoTog
KoL TV avadpoputkn epappoyn Tov templates 6o radid Tov kKéuPov
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XSL

<xsl:stylesheet xmins:xs|="http://w3.org/XSL?transform/1.0"

xmins="http:/Aw3.org/TR/xhtml|1” .
TPOTLTO

L Gatem)

aps
cenaned

indent-result="yes">

<!-- Rule 1 --> <xsl:template imatch =

<htmi><head><title>Our New Catalog</title><head>
<body>
<xsl:apply-templates/>
</body>
</html>

</xsl:template>
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XSL

XSL kot dopikr| avadpopn

@éyuara Baazav Aedopivay 1999-2000 Evayeiia Mioopic 73

XML-QL

<|ELEMENT bib (book | article)*>

<|ELEMENT book (author+, title, publisher)>

<IATTLIST book year PCDATA>

<|ELEMENT article (author+, title, year?, (shortversion | longversion))>
<IATTLIST article type PCDATA>

<|ELEMENT publisher (name, address)>

<|ELEMENT author (firstname?, lastname)>
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FA\wooeg Epwrioswyv yia XML

Arouthoeig

1. Akpiffig Enpacioroyia (precise semantics)

1woduvapia (yia PeATIoTonOINON EPOTGEGY) — TEPEKTIK6M)A (containment: K.y, T
caching)

2. Rewritability -- Optimizability

oyeoaxd, avikepevootpagn povigka kA o6 XML: pa XML epomon sokoka
HETOTPEYI 0T YAGOOE CPOTIOEOY TOV GPYIKOD HOVEEMOY (Vi HETaTpomic Tov
apywav dedopvay oe XML)

apyié dedopiva oe XML: Suvatstnta yia peluotoroinon epoticeay
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FAwooeg Epwrioswyv yia XML

3. XML Output

To arotédeopa poe XML epdaone apénet va eivar XML dedopéva

Oéyara Baoswy Asdoyivay 1999-2000 Evapeiia Mroope 76

FA\wooeg Epwrioswyv yia XML

4. Teheotéc Epotiocov

« selection (smdoy evg d e Baon 1o mepreyopavo, T So 1 10 YvepicpoTa)

- extraction (s€ayoyT cvykekpEveY GToyEieV evég document)

* reduction (amopdxpuvon oupeKpyE oy evog
* restructuring (KaTaoKevY) VEOD GLVEAOD GTOYEIOY Y1t Ta vIo-eEiTacm Sedoptva)
« combination (coyydvevon evog 1| TEPIGEETEPOY CTOYEInY OF Evar)

o6 o XML epdvmon

5. Aurmipnon g Awdtaéng kar Tav Lucysticswv (assaciation)
« Stipnon e SuitaEng o otoyeinv or kie XML document

« Surtiipnon mg opadomoinamg v vrocToYEieY or Kib: oToysio
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XML-QL

where <bib> <book year = $y>
<publisher><name> Morgan Kaufmann</name></publisher>
<title> $T </title>
<author> $A </author>
</book></bib> in “www.a.b.c/bib.html”)

construct $A

AN

extraction pécw perafinrov
select ptow patterns ko covONKOY
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XML-QL

where <bib> <book year = $y>
<publisher><name> Morgan Kaufmann</></>
<title> $T </>
<author> $A </>
</book></bib> in “www.a.b.c/bib.html”, $y > 1991

constructi<result> <author> $A </>

restructuring: péce® Tov
<title> $T </> template 7o construct

</> . .
/ reduction: xafopilovrag

mowr oroysia fu

EMOTPUPOVV 6TO construct

- emiong, Sratipren TOV cvoygTiczmv {siyn
(author, title) 6mwg 6o XML document

Evayeiia Mtoopé 79

Oipara Baoewv Acdopivarv 1999-2000

XML-QL

IIo niepindoko restructuring péoo nested queries

where <bib> <book> <title> $T </>
<publisher><name> Morgan Kaufmann</></>
</> content_as $P </> in “www.a.b.c/bib.html
consfruct <result> <titie> $T </>
where <author> $A </> in $P

construct <author> $A </>

Evayyeiia Meroopé 80

Oépara Baoewv Aedopivev 1999-2000

XML-QL

T nepinhoko restructuring péow nested queries - cvvéygia

WG UTOPODUE VA SIATVEMCOVUE TV EPOTNOT: OROVG TOVG SVYYPUPEiG Kot Y kale
ovyypagéa ta fiffkia mov Eypaye

where <bib> <book> <author> $A </> </> in “www.a.b.c/bib.html”
construct <result>

<author> $A </>

where <bib> <book> <author> A </A>

<title> $T </>
</>in “www.a.b.b/bib.html”,
construct <title> $T </>
</>
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XML-QL

combination -- suvévaen

where <bil 10r> $A </></></
content_as $B1 in “abc.xml”,
<bib><book><author> $A </></></>
content_as $B2 in “abc.xml”,
B1 =B2

construct <result> $A </result>
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XML-QL

combination -- guvévoen

<IELEMENT reviews (entry)*>
<IELEMENT entry (title, review)>
<|ELEMENT review (#PCDATA)>

where <bib> <book> <titie> $T </> <publisher> $P </> </>
</> in “www.ab.c/bib.xml”
<reviews> <entry> <title> $T </> <review> §R </> </>
</> in “www.a b.clreviews xml”

construct <book> <titie> $T </> <publisher> $P </> </> <review> $R </> </>
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XML-QL

combination pe ovvaptijoeig Skolem
{ where <bib> <book> <title> $T </> <publisher> $P </> </> </> in “www.a.b.c/bib.xml”

construct <book ID=f($T)> <title> $T </> <publisher> $P </> </> </>
}
{ where <reviews> <entry> <title> $T </> <review> $R </> </></> in “www.a.b.c/reviews.xml”
construct <book ID=f($T)> <title> $T </> <review> $R </> </>
}
* aveEdpmym extdlaon v 80 epeTiceey - av ayvorjcovus ™ cvvdpmen Skolem ID = f(ST)
Rapiyovia Svo Exva covoka
« 10 yvipiopa D sivar omov ID kan avabie: éva povadicd Khedi oe kdbe otoyeio
+ 1 ouvipmon Skolem ehéyyermy avibeon tov IDs - f: éva véo ID ya kd6e binding ov ST
* o) devrepn epdon otav diver eva modd  ID aver append ta vrootogeia title kat review oto
répyov oToTEID
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FA\wooeg Epwrinoswyv yia XML

6. Compositional Semantics

= o1 ekppaoeis g XML yAboog epotioemy apénct va vroompilovy referential transparency:
1) onuacia (meaning) pwg AKQpacT g TPATEL var sivat 1 iBw 6Tov Kot av epaviletar pa fxgpaon

- emiong o1 ekgpdoeig e ico (equal) Tomo amotehéopatog Bu mpEmel va empémeTal v
spgaviloviar oo 1Bio context — 1Biaitepa, oy riTpERETAL N BuPAVIon evog XML term Ba mpémet

va Kaun FpQavion piag Akepacg Tov smeTpépe vav XML term

7. H' Yrap&n Zynporog dsv Eiver Anapaitntn
Aev givon anapaitnn 1 and my apyi yvdon karoov oyijuatog (DTD)

8. Xpnewponoinon Yrapyovrog Tynpatog

Otav vrépys DID, Ba mpémer va mpémen va siva Suvatév va ehepdei av 1 spdmon sivan
Swromopivy cmotd avagopikd pe o DTD kabiog kut o vrokoyiopsg tov DTD o arotekiopatog

@éyuara Baazav Aedopivay 1999-2000 Evayeiia Mtoopéc 85

XML-QL

H tmapén 1 1 yvéen Tov axfparog dev sivar anapaitn
Me ypnon;
* lag variables
* KAVOVIKEG EKPPAOEIG HOVOTATIOV
<IELEMENT part (name, brand, part*>

<IELEMENT name (#PCDATA)>
<IELEMENT brand (#PCDATA)>

where <(part)*> <name> $R </> <brand> Ford </> </> in “www.a.b.c/bib.xml|”

construct <result> $R </>
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FA\wooeg Epwrioswyv yia XML

9. Mutually Embedding with XML

+ e XML epérmon Ba mpémet va pmopei va mepiéye onodirote XML Sedopéva (otadepéc,
HEpIKOE VROAOYIONOS HIag epdTronc)

+ éva XML document Ba mpémet vt pmopei vt mepigyet omowadimote XML epamon (éva XML
document 6o pmopei v TEPIEYET KAt amobnKevpeva Kot 13eatd dedopéva)

10. Yrootipién Néwv Tinwv Asdopévav

@a mpémer va vmpyer fvag pMAvIopds mov Ba emmpémer erékTacn MG YMHOOAg Yo TV
vmooTpiEN GUVENKHY Kat —PGEEDY Y1 VEOUS THROVG dEdopEvay (.., Tohvptow)
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FAwooeg Epwrioswyv yia XML

11. Karéhinin yio Msrodzdopéva

o XML yhé:000 a mpémet va siven gpiown og KoppdT pocdiopiopod petadedopsvay

12. Yrohoyiopés ot Mepua rov E&vmmpétn

13. Xaipropog péow Mpoypapparov

Sovaronta STONEoNE SpOTOsY i user-interfaces Kat pyadaioy

14. XML Avonapacrtacn

Mia XML epimon O mpémet va pmopei va avarapaotadei oe XML - g XML dedoptva - hote
va ym gpeaalovea e1dikol prpaviopoi yia Ty amoBikevon Karm & XML epaiy
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FA\wooeg Epwrioswyv yia XML

XMI-QL XSL LOREL
Precise semantics Y Y Y
Re-writability Y N N
XML output Y Y N
Server procedures Y Y Y
All query operations Y N Y
Compq semantics Y Y N
No schema req Y Y Y
Exploiting schema N N N
Preserve order Y Y Y
Programming manipulation Y Y Y
XML represenation N Y N
XML embedded Y Y Y
New data types N N N
Metadata Y Y Y
Oéuara Bagewy Aedopévery 1999-2000 Evayyciia Mroopé. 89

I'k@oosg yua 1o web

Oéyara Baoswv Asdoyivay 1999-2000 Evapeiia Mroope 90
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FAwooeg yia to Web 1ng Feviag
WebSQL

U Movehoroinon tov web wg wa oyeoaxh faon dedopéverv pe dvo (1Beatég)
oyEoEg:

= documents kot

= anchors

Q H oygon document g1 ma wheiado yio kabe document 6to web

U H oyéon anchor g1 ma whewda ye kabe anchor o kade document oto
web
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FAwooeg yia To Web 1ng Meviag
WebSQL

Navigation ar6 éva yveotd URL

Expploeic povoraridv
mdl - d2(d1 8eiyver oto d2 ko ta do givar arofmkevpéva otov idio server)

m dl O d2 (dl deiyver oo d2 ta omoia givon omolmkevuéva oe S10QOPETIKONG
servers)
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FAwooegg yia to Web 1ng Meviag

‘WebSQL
Topaderypa: 1g wp1adeg (d1, d2, label) émov d1 givon éva document omoOnkevpévo
Tomikd, d2 kamon akhov kot to d1 deiyver oto d2 pe éva link pe enikéta label
select d.url, e.url, a.label
from Document d such that “www.mysite start” ~* d,
Document e such thatd O e,
Anchor a such that a.base = d.url

where a.href = e.url

Emiong pe faon 1o nepreydpevo
d mentions “database”
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FAwooeg yia to Web 2ng Meviag

0 Xepilovrar tig web ogkideg g aropkd aviikeigeva pe dvo
womreg:
® TEPIEYOVV GUYKEKPIUEVO KEIPEVO

® BEIYVOVV OE GOYKEKPIUEVE AVTIKEIPEVE

Q0 Thdooeg 2ng Tevidg
B emTpENOvY IpooTEkact ot Jopn T@v web aviikapévey o yapifoviar

B ETITPETOVY TV SNUIODPYie VEOV cOVIETOV SOuMV OF OROTEAESNA TMOV
EpoTicEOV
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FAwooegg yia to Web 2ng Meviag

WebOQL
Yrep-dévipo (hypertree)

Awatetaypévo SEVIPo pe ETIKETEG OTIG AKPEG Kat S00 EWGV AKNEG:

* ECOTEPIKEG (TOV TEPLYPAPODY TN SOpT} TOV AVTIKENEVEOV) Kot
« efotepikég (TOv TEPLYPAPOLV 8 - hyperlinks - avapeoa ota
avTikeipeva)

01 ETIKETEG OTIG AKUEG Eival EYYPapEG

Tovoia ard oxetiioneva vrep-dEvipa - web

Oéyara Bacsw Aedoptvay 1999-2000 Eoayyeiia Mroope 95

FAwooeg yia to Web 2ng Meviag

‘WebOQL [Group: Databases]

[Group: Programming Languges]

N\

[Group: Card Punching]

[Title:Are Magnetic Media Better?, Autgors:
Peter  Smith, John Brown, Tom Wood,
Publication: ACM TOPS Vol 3, (1942) pp 23-
37

[label:  Full  version,

[label Abstract,
url:www./paper2ps. Z.

url:www../abstr2.htm]

»
csPapers
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FAwooeg yia to Web 2ng Feviag

WebOQL

Full version and url 6Aev tev papers ton Smith

Hang operator: xotackevdlel
e oKyt PE ETIKETA TV EYYpagh
select [y.Title, y'.Url

Prime Operator:
> Emotpéper 10 mpdTO
VROSEVTPO TOL X

from x in csPapers, y in

Oipara Baoewv Acdopivarv 1999-2000

Evayeiia Mtoopé 97

FAwooeg yia o Web 2ng Meviag
‘WebOQL
= Anquiovpyia web

select X’ as

Néo url
from x in csPapers

M gpdmon givor mo ovvaption mov arewovilel éva web og éva
Ghio
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FAwooegg yia to Web 2ng Meviag
WebOQL
« navigational patterns

select [x.Url, x. Text]
from x in browse (‘root.html")

via (™[Text ~ “Next"]>)*

Oéyara Bacswv Aedoptvay 1999-2000

Eoayeiia Mnoopic 99
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