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Nowadays data interchange among organizations via computer network increases
considerably. Use of HTML documents alone does not entirely serve the needs for data interchange
in that HTML merely displays the outcome or contents of the document. It is unable to extract the
structure of the HTML document for subsequence usage. XML, on the other hand, focuses on the
structure of data in the document which allows new tags to be added for self-descriptive
documentation. This renders XML to be highly flexible and adaptable to other applications. This
research will concentrate on establishing a formal guideline for HTML to XML document

transformation so as to fulfill the above requirements in the future.

The fact that computer programs are generally developed on trial and error basis makes
program bugs inevitable as the programs are being executed. Formal approach, on the contrary,
will employ Z specification, a formal language based on mathematics, that yields correct, workable,

and modifiable output to suit any future change.
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DOH esfienssialui

DOH
dl:PEITPIIPT

parent : E—I |1 T—I

dl = dom parent

GL‘% schema ﬁparent % function % map AN child node sluﬁﬁﬁaﬁﬁazq“a 3 dazm
element, information WA tag T3 OUAER E, 1561 1 wasae T enNandiu W parent node @9ln
(X (9 il/ 6 o Aa
fifame I 69l domain 09WeREH parent ATUFNENYEES E, @6 1 wavea T WAy range

< A J k7 [
WIae I eNNINAIINIaL

InitDOH
DOH

d1 = &

wanaIn schema s 7 enan liuds 1519ge39 schema WANIWENAM 1 “Schema ey
attributes 909UeIA tag HsmSushan i lumends u Wudeyadmiuenans XSL g
ATB

2:PT

attrib : T—>A

d2 = dom attrib
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InitATB

ATB

2=

R v s v @ . a . < fou A
schema ATB NaMINMIas93eudmMSINY attributes & attrib HuAendul map 21N
L% . . [ v o | AI 1% A! [ 1 | 5%
tag VL‘UEN attributes LAY schema InitATB Lﬂummw@mtﬁmwmLﬂu@mﬂwﬂu schema ATB
lumseds ee 109 oot node  a¥Alliiel node  Lhendiorimfiainaudaa@ain body
element (BE) #aifiu input 151azlé <body> 14 root node 1 tree flazaistinil daudayaludm

#l body element 5@84@%11%@% child node Gﬁ’@swaamfé‘a@h schema DefineRoot

DefineRoot

ADOH
AATB

BE :seq char

E]g € G/\g:"BODY",HaE A, do € O®o="<"+g+a+">" A
attrib' = attrib U { g —> a} A

Vi:1.me di€l Jde €E JceECO®c="</ + g+ ">" A

BE = o+(} +e])m +c A

i #<> Aparent' = parent U { i —>g}A

e# <> Aparent’ = parent’ \U{e —> g}

141tk g e BODY, o5 tag iWle BODY fletaaxiivsa sl attribute, ¢ 1w tag Ta

89 g Wifie ¢ =-</BODY> i fa information ¥39. data 197 Uaz e o element laf) figndon

ol body element (BE) AR input NSNS L@@ N schema o ask@ BODY i oot node
. A9, TN N N AN

uae dayatiorlu body element Fsavdnslldmudinuszsluitimsnedydneal < > awgn map

1183 root node IngiBasenNa Iy wananREinafua attributes 989 tag BODY d1wSums it

lumemaadie
Tunousoldanduduneugainosesmssdrs  DOH  fmeaudunlu schema

CompleteDOH 33N138319Aanssaenne elements fitlsznauciy tag, data Uae subelements

aunaglil subelement Wnaguanan data Whilks istduilIBn leaf node ANNENILE



11

W1 tree (AiPduAD tag 11 element lomilognutasifiu tree fuazifiu child node % map s
parent node %984 element Wz parent node %8N data WaE subelements ﬁLﬁ@%HGLWJ

o v A I3 . 5\194 PRIy '
2N RINS] ﬂﬁﬂ/\lf‘jﬂ% schema DefineRoot 4 @LLﬂ@ﬁvaJL‘]_]%WJ@&JNBLMW@N%’DTW N

CompleteDOH

ADOH
AATB

Jde € E ® ¢ € dom parent A dp € seq char ® p = parent (&) A
E|g S G,Hv € V,E|t eETO®t=g+v A
daeado€eo®o="<"4t+a +">" A
Vj 1l.m® E|ij el E|e]. €E dcecoec="<"+t+">" A
e=o+i+e)" +c A
[ (g="A"A
i # <> Avpaent = parent U { i —> front (tailo )} A
g7 <> A parent’ = parent’ U {e — front (tail o)} A

parent3 = parent" '\ {e —>pl A

paurent4 = parent3 U {front (tailo) —> p} )
V
(g # "A" A

attrib' =attrib U {t —> a} A

i]¢<> A parent' = parent U { L = t} A
e# <> Anparent’ = parent U {e —t}A
parent3 = parent" \ {e—>pl} A

parent’ = parent’ U {t—>p} ) ]

A Aa g z [~ % Aﬂl % 1 Y v 1% 1 ::il Aal g A % %
HaTLAATUAN schema uiueaftlenaaludrdnedin luduiidisauio masamsfiv tag
A oo tag Hesfiv attribute Aazihsn Fluduseudaliionld Tufe HREF @orusaedislid
attribute s 3lueh tag feome uaziunouasmaads DOH Aisfassnysol msfiga

schema CompleteDOH Mansnslsifushadhslumenuan 4
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w4 schema  CompleteDOH #ilmauansdinuils parent  lumanesguuuu|dun parent,
parent’, parent”’, parent’ U@ parent’ UeiazgtutLAanNNENRUELReATwLEs U TUNaUNRAS
PaImavnNulussuy parent’ wag parent’ 91alETIUGIE parent” WAL parent” SNNAIGLLG
i 3 49 ¥ o 1 Y]
mauaaslaeld parent’ way parent’ Wemuazanuazananuduawluns Fom uazsasldns
waRIAFUNauAasusan dnsninannuide
Hosnnasfiidasmsanienas HTML fadagawiiin aeiwilaa1s DOH Le5aamyso
\3ediaernde tag Afiueelu node (node 7fluel data axdhaill)) 289 DOH tree navLnums
% 1 o Aa % 1 t:il LA n:i A [ % A
fananmifinlusengehe (rules) waflede tree 1niflaifl node lowfiv tag 1oliiay 515un

n‘ % 3./1 é’. .
tree AlFNdumanii Data Hierarchy (DAH)

3.7 NSYUIUMGHS19 DAH

1138 tree 71keain DOH snutlaaiiu DAH laaldnpnehae éisil

Rulel

ADOH

dc, ¢, c,€1 A dp € seqchar ® p = parent (c,) A
dyegdvevdeTet=g+vAg="A"AVk:11e@

Jdatb, € seqchar Ao EO®0="<"+t+(0+ath) +">" A

p = parent (front ( tail o)) A\ front ( tail o) = parent (c,) A

p = parent (c,) A

dx € seq char Ax=c, +0+¢C,+0+¢, A dme N, dy € seq char ®
atb, = "HREF="+ y A

parent' = parent \ {c,—> p, ¢, front(tailo ), c,—> p, front (tailo )—>p } A

parent'' - =~parent' \J.{x—> p;.atb,—>x)

14 schema Rulel ﬁiﬁﬁzyé’wm%aiﬁa front Wa tail 1o front Yasmednusslavaneia
maé’m%zﬁyfuﬁﬁ@é’ﬂmﬁawﬁwa%&tmz tail gosshesnysslemsnefsesnussiiidasnyssauen
q@*ﬁq

4 schema Rule1 iLﬁWﬁﬂ?iMﬂﬂﬁﬂNﬁNﬁ%ﬁ ¢,— p, ¢, front ( tail 0 ), c;,—> p,

front (tail 0 ) —> p 8 p S parent node U89 c,, ¢, Wa front ( tail o ) d% front ( tail o)

[

a - . ) X a = Y
A8 anchor tag Y1610 “<”, “>" 8ONKIK parent node U84 c, Tl C,, C, C, A data DIALLUNUAIE
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x—> p, atb,—> x o atb_Aa HREF attribute 48 x AaMatan data c,, ¢, c, MO
Tnedunansusiazsinge space
134 schema Rule2 flaznandiall asiims danti@nenfiue precedence 109 tag ustay
4y 4 49 dx vad o . 4 Y
tag Poglutsunnii 1 FsluitlazuaneaatiBienfiue precedence lugddiay loafimazaing
function %0 pred # map 9N tag lU&dmudin & precedence 184 tag Iagenfaziien

NN G‘T@%’asgaslu schema Precedence

Precedence

pred : T—N

dgec A vevdieTor=g+v A
[

(g ="H1" Apred(®) =100 ) V

(g ="H2" A pred(t)= 90) V

(g ="H3" Apred(t)= 80)V

(g ="H4" Apredlt) = 70) V

(g ="H5" Apredt)= 60)V

"H6" A pred(t) = 50)V

«
Il

(g € {"p", 'UL", "OL", 'DL", "DIR", "MENU", "ADDRESS", "DIV", "CENTER',
"BLOCKQUOTE", "TABLE" } A pred(t) = 40) V

(g € {"Ll' "'DT", "CAPTION" } A pred(t) = 30) V

(g € {'DD", "TR" } A pred(t) = 20) V

(g € {'TH" "ID"} Apred(t)= 10) |
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Rule2
ADOH

p—
—Precedence

Vm:1net €T,g €Gv, EVt =g +v, A
p = parent (t ) A die N Jdke Ne 1<=j<k<=n A
E]tj, t, € T A p = parent (t) A p = parent (f,) A
di,, i, € 1 ® parent(i,) = t, parent(i,) = t, A
[ ( g, ="ADDRESS* A pred(t)>pred(t,) A
parent’ = parent \ {i—>¢,t—=>Dp t—>Dp} A
parent” = parent' \J {i—>p, front’ (tail t) —> i, } )
\4
(g ="P" A pred(t) > pred(t,) A
parent’ = parent \ {i—>t i, ,t=> D t—>Dp}A
parent' = parent' \U {i,—> p, "DESCRIPTION" —>i,, i —> "DESCRIPTION" } )

\4
( g, & { "ADDRESS", "P*, "TR" } A

pred( t,) >pred(t,) A
parent’ = parent \ {i—>t ,—>t , t—=>Dpt—>Dp} A

parent’’ = parent'\J {i,=>1i, i,—>p} )]

T unauens Rule 2 asinisan tag wavasansd@aing misaandellan loasas

#ula tag 2 97iogfauuasdl child node 1 leaf node FasenavlUmemensevieons) 4 aeh

Toun

1. eLuﬂiﬁﬁ tag‘ﬁ 2 1l ADDRESS Wag precedence 289 tag LINKINN tag‘ﬁl 2

2. hmﬂﬁ tag ﬁ 2 i P uay precedence 8N tag WINNINNT tag ﬁ 2

3. lunsdidi tag 7 2'lsllg ADDRESS, P, TR U@y precedence 284 tag LInsNNI tag fi2

Tun9ififiu tag Renm table W TABLE, TH, TR a¥Nais umanas
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§w5U Rule 3 naia 3 node oo Aemudaniusifli c, —> t —> ¢, ia ¢, ¢, fip data

ua t, 14 tag 7114 address vi38 tag MAenUMTS ¥i3a DESCRIPTION Zaagldiaiiu
c, = ¢ i LiaN subtree EL‘H, DOH il fried rice —> 1i —> food Liﬁ%vl,@gfmamﬂ schema

Rule3 15 fried rice —> food 1 15119 5enseath

Rule3

ADOH

Elcl,cZE I,E|g S G,EIVE V,E't ecT@®t=g+vA

t = parent (c,) A c, = parent (t) A

| g # "ADDRESS' /g & {'TH" 'TD', "TR"} VV/ g # "DESCRIPTION' | A
parent1 = parent \ {e,=>t, t—=>c } A

parent” = parent \J {¢, —> ¢, }

114 Rule 4 auflumsdamaiu DOH e DOH wiun1su/aslas Rule 9anufinaniiasn
newnhitudn uwaswaflolalif tree wsiiflis forest AaKA root node iasuAtymilasmssing
dummy root node wahTevas TITLE 31l data tiul dummy root node Gauandlu schema

Ruled

Ruled

ADOH
TE : seq char

Vp:1.q Vm-1ne Hip,im € 1@ (i) ;i) € parent A\
Yae 1 ( i ,a) & parent A
ds€ 1@ TE = "<TITLE>" + s + "</TITLE>" A

Vmin parent(i_) =s

17t s Susteass TITLE eevimmazls s 1u root node 9949 tree %
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114 Rule 5 uflumsdnnsmiu tag <TABLE> %39 o914 laensnasaulaiiufivrsiunsdin

A v [
mmwanwmzmgﬂ
C
c, | C,
I a,,
a,, | Wy, |} a..

517 3.4 ugnsdnEEasm el (Iey C Widavosmmssionam)

Wa C e (caption) 20961579 (table) C, I 1<=j<=n % column heading W&% a;

Wo 1<=i<=m uaz 1<=j<=n {4 data laseat1s DAH fildannnsuilases (table) azdusiog

@) O O O
CZ .......... Cn CZ ......... Cn
O O O O
a 12 ... a in a m2 ... a mn

%

51t 3.5 usealaseatnenas DAH tree Aidiasmannenalugiii 3.4
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T3 Rule5 #1a¢dl process Wenanm3ate DOH  mmevdsnnmaseendlf Rule #iy
input 7% table element (@3l schema Rules Wsaglddhuls Th dsiinanluinde 3.3) fing
meli body element %3 table element azgnulasilu DAH vfilas lishudunausas DOH

A My 4 Code A X4
wenanmeazdenf liina1dhein I schema Rules Sufindhudsifisam 1 6hde C,, log
4. S T - ¢ ¢4 A a : d y
7l 1<=i<=m, 2<=j<=n o m Hudmmuniues n Tudnouaodant Fadude C uddinsanmsld
C, ralhifaeuualumsats tree a1 C gibanl4iflu parent node luvanee) leaf node 39

| 9 A v o A
VLNG]NNUNG‘V]LT]@]@GT’]W@GEU‘V] 3.6

Oy O

[N

O O
al‘l P, aml
Q. 0O ) O
CZ CSv Cn»l Cn
C)j O \O O
al,Z .......... aln vvvvvvvvv amZ vvvvvvvvvv amn

A y My A
E‘L]‘W 3.6 LLﬁ@ﬂIﬂNﬂiN“ﬂaﬁ tree wvlwam@nmel,ugﬂw 3.4

uaithisld €, ume €, flazanansnas tree mugtfl 3.5 lemudiasms ¢lequfl 3.7



18

711 3.7 uamslasssdswes DAH tree g wee lugi 36

A v v A oy _: I I vy A

LN@ﬂiWQm@ﬂ’]W%@LW@imgﬂﬂ p;ﬁ" RNED > ONYINANIUNNG U ﬂﬂg\lﬁﬁlaﬂ']ﬁu@ﬂl’l,ﬂ@\ﬂ
S

el,u schema Ruleb

- -~

T

AONUUINYUINNS )
RN ITNINENAY
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Ruleb
ADOH

AATB
Th? : E

dp € seq char, p = parent(Tb) A

dg,€G dv,ev di, € T® t, =g +v, Ag, = "TABLE' A
da,eced ="<+t +">" Adb, EAA

Jo, € 0®0, ="<" 4+t + b, +">" Aattib’ =attrib U {t, —> b, } A
Viom® dJe€ E®Th=0 + (¢ ) +dA

[

(dg, € g, dv, e v, A, ET® 1, =g, +v, Ag,="CAPTION" A
Jda,eced,="</+5+">" Adb, €AA

do, E0®0,="<"4t,+b, +">" Aattrib” =attrib’ \U {t, —>b,} A
dse€i1ee=0+S+d, AVrinecC e1e

e,= "<TR>" + ("<TH>" + C, +'</TH>") + "</TR>" A

e, + . +e, = (<TR>"+ ("CID>" + & + "</TD >")" + "</TR>")" A
parent(S) = P A parent(C,) =S A Vil.m, parent(a,) = C, A

Vi2.m, Vi2.n; C, € 18 C=C A parent(C,)=a, /A

Vi2 m, V]’:Z..n ° parent(aiv].) = CL].)

Vv

(dg, € g, dv, € v, dt, € T® t, = g, + v, A'g, = "CAPTION" A
da,e cod,="</' +1,+">" Adb, € AN
Jdo,E0®0,="<"+t,+b, +'>" A dSET1®e # 0,+S+d, A
S = "TABLE" "A parent(S) = pA" Vri.n @ C.el AN

g,= "<TR>" + ("<TH>" + C, +'</TH>") + "</TR>" A

e +.+e, =(<TR>"+ ('<TD >" +a,, +"</TD >")" + "</TR>" )" A
parent(C)=S A Vi1l.m, parent(a,,)= C; A

Vi2.m, Vi2.n, C, € 18C =C A parent(C )= a,A

Vi2.m, Vi2.n ® parent(a,) = C,) |
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W&9N input file ATwmanans HTML suNseLIuwms Wit 3.6 uas 3.7 udai91azlél DAH tree
wsidiasnnhennsnivasnm XML Ilayanelitidashs (space) luanudnvssiashanldifuzanas

0¥ odvs v Y de wda . d
tag mmmavlm DAH tree WRIIALHIW process NYNRIMVIGON "_" (under score) aﬂuml,mmw
furasherasdosyali node Alald leaf node uaziiaviaiaudusiiazld DAH tree findandmiu

nvLmmaasfienas XML dsazlanan vunealy



o
Unn 4

mawaslfeg luguluuuianans XML

nnunil 3 i lFnanismaudasensns HTML Wi DAH Tuuniagnaifsanad
avutladlaseess DAH Idlwenans XML loaluduusnisrazad s schema XML sadliuszunald

& o €AV v X
mumaamﬂ@mmmzmmﬁu

XML

X : seq char

X =

schema ItoC, Xcomespond, Dcorrespond favnaniwiall aziluld sz
r
nsEULm3 Laef
schema TioC aziidaydluszuiiii function Miflumsuasaasmaudissening 1 s 10
[ v v - xR M N A ° a A XK A 1% 14
Hushdnws 10 fl "10" waefimrvue AR suasiieaas 1 8 e 10 e lidanndad

HU tree Mmadveawdaulisunssliusay node 7% child node avill@ 3ifn 10 node

ItoC

itoc : N —> seq char

itoc = { (1,/1"),42,"2"), (3,"8"),..1(8,"8"); (9,"9"), (10,"10") }

schema Xcorrespond WinsstufAUR NNtz doaaln DAH ey XML

XCorrespond

Xcrp : seq char —> seq char

XCIp = %)
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schema Dcorrespond Wussuufiiiuemudaiusszwing 4osalu DAH way DTD

DCorrespond

decrp : seq char —> seq char

derp = %,

Iy mMasnNTELuMEIas tree a1 DOH 1l DAH lawanéfel rules 6her) Wadws

Idtisnsng/luszunmas DOH usimdasmaiivlyustuiaes DAH ¢ishs 11avadessuuvas DAH &

TuiifiAde schema DAH ialfunaawsgathefldan DOH

DAH

=DOH

parent2 : seq char —> seq char

parent2 = parent

DOH

o 6o G v ! - o o €A
NNMINNULRI  schema DAH W@ﬂsﬁ% parent2 Lﬂ‘]_lsllagﬁﬂa?ﬁj@lsﬁﬁLﬂ%@’JWNﬂNW%‘EW@gL%

A | | ~ A A A v
HADIRINTEMINNIFLAULLAS tree MBI Toot  AN1ANMILLAEMIAIAN DOH  LHNaIRNGY

ST IMUAFE84 Toot. IIlusNaTe root ¢ne schema RootODAH INaANaLaIN M

e 4etely

RootOfDAH
=DAH

root! : seq char

Viije Elc1 € seq char, Ja € seq char ® (c,a) € parent A
Vb € seq char ® (a,b) & parent2 A

root! = a




23

N XML Aiasaeit vanannasidagaiidudimnsiayarasonas udmdelidamang

. - Aﬁl % v v tﬂl [~t ::!I 1
Document Type Definition (DTD) &3 uanlassadsaasanaisdng Hasanidh DTD wagmﬂu
@N&ENT XML 3958071 internal DTD 1oe/li schema InitXML 15138 éuis mtD wazludinuandg
foya 5avhenaas root T DAH #léfa1n schema RootOAH snifhidie tag fintflu element

uangn 93yl

XML

Internal DTD
(IntD)

<root>

</root>

InitXML
=DAH
=RootOfDAH
AXCorrespond

AXML

X! : seq char

X = "<? xml version='1.0' encoding="windows-874'7>" ‘A

\vai l.je E|ci € seq char ® (c root) € parent2 A

dmtp € seq char A IntD = DA

Vi1j ® dS € seqchar A S, = (& A xerp' = xarp U { (c, S)IA

XI"=XI'+IntD + "<" + 100t + ">"+ 5, + 5, + .. + 5+ ... + 5+ "</* + 100t + ">
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. X LR A v X o

51% schema InitDTD $#gNAIDNINTELUINNIT Lﬁ?mmi‘% Internal DTD I@&ﬂ% schema %ﬁ]ﬂ‘ﬁ

§uls IntD Fazunulassadolaesanead Internal DTD way D winlassadsmelly nternal DTD
AAUAT | UWna 4 child node 999 root @V A data WAy element 14 Internal DTD &

SWTIU § e G3las9ad1saa9 D 11 schema MitDTD

InitDTD
=DAH
ZRootODAH
ADCorrespond

AXML

Vizl..j ® E|Ml € seq char A E'C1 € seq char ® (¢ root) € parent2 A
[
Vd € seq char ® (d,c) & parent2 A M, = root+"data’+itoc(i)

\
[

Vit j E|1\/[1 € seq char A ENi € seq char A N, = DN
Vil j derp' = derp U {{e, N) I A

Vm:1.n® dc' € seqchar ® (¢', ¢) € parent2 A M, = c,

]

VAN

dD € seg-char ® D = "<IELEMENT " +100t + " (" + M+ M, +.. + M, + ... + M
+ >+ N+ Ny +. + N+ o+ NA

IntD = '&IDOCTYPE" +100t-+."[" +D +]>"

:f ) o ! ;:il A Y @
NS¥MMN3 13 schema ProcessDTD Hawiflunmsviluanaad Internal DTD fimdaliada
¢ A v A )
syl lopmaidiadayaves M, uag N, fidsemeflilu schema InitDTD
Wasannmadsemet element fumsdszmediosalu DTD Sdnwazuanehai nisRarson
1 node lalw tree azilamusiiiu element viadayaarnsevhlafandneil

1. node al@ﬂmﬂu leaf node 2¥0aN node ﬁwﬂwﬁaaﬂa
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2. node (1@‘17‘1 child node i leaf node a¢Aa15a4) node HuILln element I@Hﬁ‘ﬁ@éﬂﬁiu
[t | 2 ¥ o A . = @) 1% o 1Y
element L4289 leaf node 1 Immazu”amw i NNA parent node Wi A LaQ %m‘m@i‘m tag
Dauay tag UANATAUEUAD "<" + A + 'data’ + i+">" WAz "</" + A + 'data’ + i+">"
NG
3. node %ﬁﬁ child node 4 element LLaz%asgaﬂuﬁu A2138N node Yy element 713
1% [~ dld vAa v 1% 1% Ad vAa v ¥
doanailss element 14 element (node MilantiAcisluda 2) LAsUD3A (node Aa@ssluda 1)
dl ° v dl 1 }% 1% 7 (% 6 % [ % Yo Y o
dathwandsfinanisdiusnldsiulennssinesd DD favansnsnadsladedammue

SL‘H, schema ProcessDTD
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ProcessDTD

=DAH
=ltoC
AXCorrespond

AXML

derp # A
[
Vi:1.j® dc € seq char, AN, € seq char A (c, N) € dorp A
Yd € seq char ® (d,c) & parent2 A de € seq char @ (c,e) € parent2 A
N, = "</ELEMENT " + e + "data" + itoc(i) + "(#PCDATA)>" A
derp' =derp \ { (e, N) }

Vm:1n Hc'me seq char ® (c'_, c) € parent2 A
[
Vd € seq char ® (dc',) & parent2 A M’ = ¢+ "data"+itoc(m)

\
[

Vpil.q E|c"p€ seq char ® (¢, ¢'|) € parent2 A
E|1\/['p € seq char A HN'D € (seqchar A Ny = ZEN M_ =c,
]
| QA
N, =N, + "<IELEMENT "+ ¢ + " (" + M, + M', +.. + M, + .. + M’ +")>" +

N, + N, +.. + N+ ..+ N, A Vmiln dorp' =derp U { (¢, N')}

n:i:r [~ o ! ¥ Y o 6
ﬂi%ﬂ’]%ﬂ?‘ﬂ% schema ProcessXML %QZL?J%TY]‘SVH(’L%E{’JWHE]G‘ﬂagdaiﬁ LEIENLIT I@]EITT]?

o Y A i 6y (%
%’]‘ﬂ@ﬂua?’la%éluﬂﬂﬂ‘ﬁ% XCIp NN
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1% ¥ ! % Y v [~ A v tdl

msasdoanaludin XML feasldndnnisuasen uee 1 element w3o data 697

nan ludumasis DTD usidaanals DTD fu XML Sensuanshefummeisuuomsaislsl
A (% d‘ ° v v tﬂl ! XK ! v A (% 6 v <

milautiu Worhmandsfinaniisludmassmss$s DTD snldsaniuhennseinsste XML fay

ManTnas W leedarmue | schema ProcessXML

ProcessXML

=DAH
=ltoC
AXCorrespond

AXML

Xcrp # 2N

[
Vi 1] E|ci € seq char, E|Si € seq char A (¢, S) Excrp A
Yd € seq char ® (d.c) & parent2 A de € seq char @ (c,e) € parent2 A
S, ="<"+e+ "data" + itoc(i) + ">" + ¢, +"</'+ e + "data" + itoc(i) + ">" ]

A xcp =xcp \ { (¢, S) ]}

Vm:1ne Elc'me seq char ® (¢'_, c) € parent2 A
VS'mE seq char A\ §' = DN
S, = X wStrvat i 1 70 A DI = dnd™ st > A

Vm:1n, xerp' = xerp U (¢, S)}
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fhathaenas HTML lezasidasdusauismaiasanianadnsiids DOH, DAH uawuenas
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5.1 e manaassmsulasianas HTML aghssre lahSlwansns XML

Twhdetiasusnsidmsidasionsns HTML athsdielufitiag lwuianananste Spahtml fu
[ as a 3// A ¥ ! o ! [ A
Hwensns XML losazuansisnstilaiiazinaauiiondnsiidiuosofaaun mesnsmhngf

Ieessliandseendldldoensls wonss HTML flashsnidusnathausaslugid 5.1

& Spa - Notepad
File Edt  Ssarch Help

+HTML> -
~HEAD:

<TITLExEpa Chaideo TITLE>
<IHEAD:>

<EOD'Y

~+H1*Figi spa-2r H1x

< E (2 heregens  HE

<Pxall yencr Bar
<HrFusiness hmos-< 2>
<PrFrom 1000 @ 17.00<(F
| <aDDEEEE:

| T

«fi HEELF="http:fwuns.c pooom ' - mors infimation-< i

<tADDEEEE:
< FODY-
< HTML>

|50 -

%

51 5.1 ugnslonss HTML Aidasmsvhaniiaseg luiiluiensnsta Spa himl

Hevhienens HTML angUft 51 snuaafu DOH lewldwén  container-content
constraint  $9ldnanludluumii 3 emudumeuli schema DefineRoot UaY schema

CompleteDOH fiagnaniiia fagldlessais DOH ¢asuil 5.2



schema DefineRoot

DefineRoot
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ADOH
AATB

BE : seq char

dyeagAg="BODY’, Ja€ A, o €0 ®0="<"+g+a+">" A
attrib' = attrib U {g—>a} A

Vj:1.me di €l Je, €, dcec®c="</"+g+">" A

BE = o+(]'j. +e])m +c A

i]-‘/—'<> A parent' = parent U { i —> gl A

67 <> Aparent” = parent’ U {e —> g}




~ CompleteDOH

schema CompleteDOH
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ADOH
AATB

Jde € E ® ¢ € dom parent A dp € seq char ® p = parent (e) A
dyegdvevdeTot=g+ A
Jaeadoeo®o="<"+t+a +">" A
Vi:imediel Je €E, JceCO®c="</"+t+">" A
e=o+i+e)" +c A
[ (g="a A
i F <> A parent' = parent U { i —> front (taill o )} A
g7 <> A parent" = parent' \U {e — front (tail o)} A

parent3 = parent' \ f{e —>pl A

parent4 = parent3 U {front (tailo ) —> p} )
V
(g # "A" A

attrib' = attrib U {t —> a} A
i # <> A parent’ = parent U{j]. — > il o
e# <> Anparent'' = parent’ U {e —>t}A

parent’ = parent”’ \ fe —>p} A

parent” = parent \U.{t—> p} ) J
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<BODY>
/ O
<H1> <H2> <P7L <H2> <P> <ADDRESS>
OT O O O
"Charge" "500 yen" "From 10:00 to 17:00" "Get"

‘more information"

517 5.2 1as9e®1s DOH #iléaan Spahtml (31 5.1)

wdsnld DOH wiidhdnssuaumsudaaiu DAH Tuwdusauusnismuidl node iy
y R > A o v 1 &R W 1%
tag <A> W im3sndhnszuanumatiames e 1 li schema Rulel Fomdnaniiisdaliuaylé

HaAWRILT 5.3
schema Rulel

Rulel

ADOH

dc, ¢, c,€ 1 A dp € seq char ® p = parent (c,) A
dgegdvevdteTot=g+vAg="A"A Vk:1.1@

E|atbk € seq char A do€O0®0="<"+t+(0+ atbk)1 +">" A

p = parent (front ( tail 0)) A front ('tail o) = parent (c,) A

p = parent (c,) A

dx € seq char A x=c, +0+c,+0+c, A dme N, Jy € seq char @

atb = "HREF="+y A

parent' = parent \ {c,—> p, ¢,—> front (tail 0 ), ¢c,—> p, front (tailo )—>p } A

parent'' = parent' U {x—> p, atb, — x)




<BODY>
/ O
<H1> <H2> T <P7L <H2> <P> <ADDRESS>
O O O
"Charge" "500 yen" "From 10:00 to 17:00"
"Fuji spa" "Business Hours" "Get more information”

©)
HREF

3171 6.3 lesgsy DOH Aleianmsutlaslaeld rule 1

A Y @ o % 1 = o
Tunsstnumsnas rule 2 favuaad wisiuga i/l schema Rule2 |dnanfismanseviniu
ay o q A2 4. Lo TR BN b, &
tag NANENITEETLE IAddas T B lunsuinanianatiidung node Hiuen tag <P>
o Buavandafamautas DOH lpeditisandunadifamad tag (precedence) T9uandli

schema Precedence Wothanditlas DOH lugiil 5.3 faylel DOH dolugiil 5.4

32
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schema Precedence

Precedence

pred : T—N

dgeac A vevdieToer=g+vA
[

(g ="H1" A pred(t) = 100) V

(g ="H2" Apred(t) = 90) V

(g ="H3" Apredlt)= 80)V

(g ="H4" Apredt)= 70) V

(g ="H5" A pred(t) = 60)V

"H6" A pred(t) = 50) V

«Q
Il

(g € {"'p", "OL", "OL", 'DL", 'DIR", "MENU", "ADDRESS", 'DIV", "CENTER",
"BLOCKQUOTE", "TABLE" } A pred(t) = 40) V

(g € {"Ll' "DT", "CAPTION" } A pred(t) = 30)V

(g € {'DD", "TR" } A pred(t) = 20) V.

(g € {"TH", "TD" } A pred(t) = 10) |




schema Rule2
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Rule2
ADOH

p—
—Precedence

Vm:1net €T,g €Gv, EVt =g +v, A

p = parent (t ) A die N Jdke Ne 1<=j<k<=n A

E]tj, t, € T A p = parent (t) A p = parent (f,) A

di,, i, € 1 ® parent(i,) = t, parent(i,) = t, A

[ ( g, ="ADDRESS* A pred(t)>pred(t,) A
parent’ = parent \ {i—>¢,t—=>Dp t—>Dp} A
parent” = parent' \J {i—>p, front’ (tail t) —> i, } )
Vv

(g ="P" A pred(t) > pred(t,) A

parent’ = parent \ {i—>t i, ,t=> D t—>Dp}A

parent' = parent' \U {i,—> p, "DESCRIPTION" —>i,, i —> "DESCRIPTION" } )

\4
( g, & { "ADDRESS", "P*, "TR" } A

pred( t,) >pred(t,) A
parent’ = parent \ {i—>t ,—>t , t—=>Dpt—>Dp} A

parent’’ = parent'\J {i,=>1i, i,—>p} )]




35

<BODY>
O

;

O "Fuji spa"

/p 'Business hours" QT "ADDRESS"
O "DESCRIPTION" QT "DESCRIPTION" TQ "Get more information”
L "500 yen" O "From 10.00 to 17.00" O HREF

1 5.4 leseady DOH fAldannsuladaels rule 2

Tuduaauand rule 3 Mazandldudeliln schema Ruled Zsimevnaméia node fiifiu
tag 989 HTML azgniinasmainlaens ianng node Afudess ADDRESS via DESCRIPTION

whwin Faidlowslas DOH luguifi 64 Teeld rule 3 lassahafilefiazdin DAH dausnslugud 55

schema Rule3

Rule3
ADOH

de,c, €1, dgea vev ieTot=g+v A

t = parent (c,) A ¢, =parent (t) A

[ g #"'ADDRESS" V g & { 'TH" "ID", "TR" } V g # "DESCRIPTION" ] A
parent = parent \ {c—>t, t—>c, ] A

parent’ = parent \J {c, —>c, )
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O "Fuji spa’
/‘oévrgeﬂmo ' ADDRESS"
T
O "DESCRIPTION" J "DESCRIPTION" O "Get more information"
L 500 yen" O "From 10.00 to 17.00" O HREF

51 55 DOH Ak unszuoums tule 8 uaeldifly DAH

DOH Tugft 5.5 14ifl tag a8sianss HTML wiaoat) waslossssonlaridu tree (1alle
T forest) srowraslaidiasld rle 4 Tumsuias DOH & Koduna DOH 7 ldausnsluguii 5.5
314 DAH fidosms uavillath DAH tree 710 laghafiuansns XML snanseuaunattdnamly
W&l 4 ualuiitldinnuanasnoy 1 schema fp schema ProcessXML Judto DAH 4

munszanmsmsuasan DAH hifwanans XML udfiazlanadnteioui 5.6
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schema ProcessXML

ProcessXML

EDAH

EltoC
AXCorrespond
AXML

XCIp # 2N

[
Vi 1.]@ E|ci € seq char, EISi € seq char A (cl, Sl) excip A\
Yd € seq char ® (d,c) & parent2 A de € seq char @ (c,e) € parent2 A\
S, ="<"+e+ "data" + itoc(i) + ">" + ¢, +"</"+ e + "data" + itoc(i) + ">" ]

A xcrp =xarp \ { (¢, S) ]}

Vm:1ne Hc'me seq char ® (¢'_, ¢) € parent2 A
VS'mE seq char A §' = DA
S, ="<"+ct"™>"+8 +S, +.+8_ +. . +8 +'<" " +ct+t">"A

Vm:1.n, xcrp' = xcrp U { (¢S}




al C:\Spa.xml - Microsoft Internet Explorer
J File Edit Miew Fawvortez Toolz Help |

Jﬁ.ﬂdreﬁﬁ CASpa =ml - @GD

<?xml version="1.0" encoding="Windows-574" 7=
< IDOCTYPE Fuj_ispa (l4ew Souwrce for full doctppe.. . )=
- <Fuji_spax
- «Charge=
- =DESCRIPTIONL =
<DESCRIPTIOMN1datal =500 yen</DESCRIPTIOMN1datal =
< /DESCRIPTIONL>
</Charge=
- =Business_hours=>
- =DESCRIPTIONZ =
<DESCRIPTIOMZdatal=From 10.00 to 17.00</DESCRIPTIOMNZdatal =
< /DESCRIPTIONZ =
=/Business_hours =
- <ADDREZS =
- «Get_more_information =

=izet_more_informationdatal =http: f ferww.spa.com=/5et_rmore_informationdatal =
< /Get_more_information =
=/A0DDRESS =

</Fuji_spa=
-
. e Y I _PI_I

517 5.6 18naNs XML fignuilasain DAH filefansifi 5.5

5.2  3amsveaasmiswdasanats HTML filassaasdudan luflwana1s XML

v Y g Aasa [~3 1 v Y
Tudafiasugasismaitasonsns BTML hdlwens s XML weenans HTML luiide

zd v [ 2 1 v Y lﬂ‘ % dld
filassersedudaunienais HTML Wnda 5.1 sindiasaintdssnasene tag NNA@NNAAINNAE

nuagiidnnnannn leaeianans HTML fashanifushothauandugui 57
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itamin - Notepad [ =] x]

File Edit Search Help

<HTML> =
<HEAD><TITLE-VTTAMONE < TITLE < (EEA D

<FODY>

U CENTE B H1x VT A MDTE 4 Eio- </ CENTI R €Tl

<HZDednitiond/HP <I>Eubstanoes that don't prosids enegy It are important & other body fxnotions, ¢8>
<Hf>PurposecHSr <ULy ¢Il+To help the hody use enagy and mitents fum Sod </IL <L1>To hp mabe Hood </L <UL
<HZvGood puints-<i B> «FrThey're shundant in aatoral fiods (B>

¢Hf>Fad printe<(HEs <FLils anything, ym nan get too many witamine, lsading o hermial reeults. <0

+TAFLE FOEDEE="2">

<CAPTION>Tahls of wdtnminec/CAPTIOMN:-

< TR THr Typesil TH<THxFunotinn < T B TH> Fag t Emarna-if TH>< TR

TR TOr A TOr < TDr Mended S growth; promotee heelthy eyes, clin, and linings of the throat and digeetive ot/ TDx

<103 Dk yellow, mrangs, nod derde gresn vegstiblss and frits, muh as epinach and oantidmipes; sgqgs; low-dt chees s 1D TEx
TR T F1 TDr< T Maadad fir the narvmar eystsm; hepe ths hody get snamgy fom fiod <TI0z

«TDrHam; oystars; whole-grein and exrighed naceels, post, and hread; ontmesl; peas nud lima heans. </ T0x<TEr

< TR TDrF2<iTDr<TDr(00d & the elin; hdpe the hody use oxpgen < TDx

<TI0 Derde grasn wagstehlee: sgoe; whiils-grain and sorinhed breade, pacts, and narssle; mmickmom; drisd lagment; lim mills low-fit meat < TDr-<TE
TR« TOr FA<iTDr<TDxHelps hody shemh protien. < TDr

<7D Whale-grmin nersals and breads; epinank; gresn heans; honnnas; $5b; pmilty; potmmes. < Thx</ TR

<TErL TDxF124/TDr<TO Hedpe the hody ues protisn, &, and nechohydrates, and male rad blond adle.£0TD:

«<TDrQxly in animal fods; low-&t meat and mill; ish; oysta < T < TR

=T TI Gt T« TI Helpe losep ame healthy; holde the hody odls together< D2

<TDrCitrue fuite; tomatnes; Eirawhemise; pointse; gresn peppars; other dede gresn vagstables. < TD>< TEx

TR TOr D TDr<TDrHepe hody shemh neloum i strong honss and testh S TDx

<TD>Egge; low-ht mill; ealmon; hooe o TO< TRy

TR TOr X TD>TD > Hepe male red hlood nells, muedlse, and othar tiseles; moteats wtamin A« TD>

<TD¥Yeqethle ols; whalegrein narsels and hreads; dried heans; gresn, leed wogetibles. < TDz < TEx

<ITAFLE>

<ADDEIEErCliok A HEEF="wny. uitamin aom’y mei &> 0 get murs infrmatinn <P ADDEEEE —
B

<IHTML> -
| _>l_I

1 5.7 usesianans HTML fidllessssdudanbuilianansto vitamin html

Wovhianans HTML angu 5.7 snulasiiu DOH lael#8aula container-content constraint 9

190 tree foﬂ’g‘ﬂﬁ 5.8
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<P> "Tab¥e of vitamins" <ADDRESS>
Q o o
I A / T
o o o o o o o o
"Vitamins" "Substances ... " <Ll> <LI> "They're ... * ‘Like ... " "Click" <A>  "to get more
o o o o
"Definition" "Purpose” "Good Point" ‘Bad Point" information”
"To help the body .. " “To help make.. "
o) o
/ “Type" "me’
. 4 //o"// |
"A" "B1" "B2" "B6" 'B12" HCH ‘D" "B
c//' / o \v f \o o o o
"B "BS" 'F" "BS" "F" "‘BS" P aBS" /. JE" ‘BS" "F" ‘BS" 'F" "BS" "B "BS"
o o o o o o o o
"Need .. " "Need .." 'Good .. " "Helps .. " "Helps .. " "Helps .. "Helps .. "Helps .. "
o o (o] o o (o] o o
"Dark .. " "Ham .. " ‘Dark .. " “Whole .. "Only .." *Citras, .. ™ "Egg "Vegetable .. "

517158 lesea19 DOH #iletan vitarin. html)( 5Ufi 57 )

o d. My . Y . L s
1ANTITh - DOH Al 1ng1fi-5.8-snmnszuamnstilaséng ules ehasy- ludvmaugeiig
fazlél DAH ¢ia31fi 5.9
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"Vitamins"
o \
O/‘/ov/o: f i
"Definition" "Purpose” "Good points”  "Bad points" "ADDRESS"
o
"Table of vitamins"
o o o o o
"DESCRIPTION" "To help the ... " "To help make " "DESCRIPTION" "DESCRIPTION" "Click me to .. "
o o
"Substances ... " ”They e . lee y Type HREF
. - o/O/VVO/'
"A "B1" "B2"
n//' / o X </ \3 w o
'F* "BS" 'F" '‘BS"  'F" ‘BS" 'F" 'B 'BS"
o o o o o o o o
"Need .. " "Need .. "Good .. " "Helps “Helps-.* “‘Helps .. " "Helps .." "Helps .. "
o o o (o] o o o o
"Dark .. " "Ham .. " "Dark .. " “Whole .. “Only .. " "Citrus .. " "Egg .. " "Vegetable .. "

511 5.9 DOH #irhunsuaumasneauléifu DAH

uaudloth DAH tree Mo laadlmansns XML fagldidissiil 5.10 Faananssanmolld
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J Address i D O Desktopiwitaminz <mil

<7xzml version="1.0" encoding="windows-g74" 7=
< IDOCTYPE Yitamins (Wew Sowrce for full doctppe... )=
- «Witamins >
- < Definition >
- =DESCRIPTIONL =
«DESCRIPTION1datal =Substances that don't provide energy but are important
for other body functions. = /DESCRIPTION1datal =
< /DESCRIPTIONL =
</Definition =
- =Purpose=
<Purposedatal =To help the body use energy and nutrients from
food.</Purposedatal =
<PurposedataZ >To help make blood.</Purposedataz =
< /Purpose>
- «Good_points =
- =DESCRIPTIONZ =
«<DESCRIPTIONZdatal =They're abundant in natural foods.</DESCRIPTIONZdatal=
</DESCRIPTIONZ =
</Good_paints=
- «Bad_points =
- «DESCRIPTICMNI =
«DESCRIPTION3datal >Like anything, you can get too many vitamins, leading to
harmful results.</DESCRIPTIONIdatal =
</DESCRIPTIONS =
</Bad_points =
- «Table_of_witamins =
- <Typex
- =f=
- <Functionl =
<Functionldatal =Needed for growth; promotes healthy eyes, skin, and
linings of the throat and digestive tract.</Functionidatal =
«/Functionl=

1 YU |

il

51 5.10 @nEns XML 1nssmfignuasein DAH filfansui 5.9
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1. ¥ 2

M Z (Z language) giavaiuasouan lae JR. Abrial wazsinsn @suNaR@maIN
the University of Oxford M Z @@ mi:m%agﬁﬁa (formal language) %ﬂ%ﬁmé’ﬂwﬂmﬁ

A ¢ 6o @ v o A A Y

ATISENE®S i e, Feidu wae agane Wudu leanldmm Z Wessinadarvunvaslisunss
A I o ! M I o | £ o c{ A ¥ A | A
viaassuLnu Twhacls weldlduaniwhaensls PKANYNWEUNIY Z 3unM &N (schema)
A A 1% v | . (% a A [ 1% ) i A
Fallaseaundnenaes (boxlike  structure) PNALUTHUMBLNAZAALNY  subroutine  #58
procedure §Ax (schema) Usznaumgaiueoss) 2 §it danuanaodulsene (Declaration part)
4 . PR B, . _ ,s v o €
Foazlssmediulsild il 2 fa dariuanmaviias (Predicate part) AwHEAITIANNEILS
sewhashualsfinam luahuisemetaegy

—— Schema name

Declaration Part

Predicate Part

o v v

2. M budasld z SPECIFICATIONS
A ¥ — v . e B

w;mawmiaﬂsﬁmm 7 luneesinedarmuaaess e Tl Gt

2.1 vanlgaehsfamuwnusazasuinuiinaniswhozls nmeneasdusuasnunai
loel¥dudnwolmeadioenaes

2.2 mMaasIaseuasn BT avBEnsTLLNW e

a [~} cil v % cﬂl ¥ ) a{ a v [t

2.3 NeavBgaTasTeLe TN lnsedosntafua@euey 7

MNFTPUENG

2.4 N auD devasTaILTUlnNEN T

3. madaw M Z eeldeathelsznay
d‘ ) % % é’ % 1 1% 1 [ 1 g
Womarhanadnla Wannau azanshaenslsznay 2 dhaehsdesalii

aehi 1 i’]&Jﬁmﬁﬁ@?@ﬂﬂﬂmﬁ\llﬂaw}Nﬂéﬁ/\l% PNMILINBLTNWIMGN 2 Twn
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——— AddNumber

op? : char
x?y?sl: Z

result! : { operation_completed , operation_not_completed }

(x0€Z N y2EZL A op?="+"A sl =x4y? A
result! = operation_completed ) V
(g 2 v y2&Z v op?#'+) A

result! = operation_not_completed )

schema %8 Addnumber SL%ET"J% Declaration part ﬁéf’JLL‘ﬂia%' 5 §afa op i\
Uspnvaasdusifiu char @luiitivsnafsshanuslusis ASCIL xys Wiushulsimnds (Z)
e result %@ﬁ@hﬁlﬂu\lﬂ\lﬁa@j 2 enfa operation_completed La¢ operation_not_completed

F!I ;:il [ | - g [ h o v !
WY 2 way | ensmdssiulaiunauandidusimti input way output snNaGy uau
. A | o Ay $ @ o G A | H
989 Predicate part aviimInsaagaudsnuls x uay v Asudhantiaiuivnwdiavie s
J . ;:il o | (=1 ;:ll A 1Y 160 ¥ @ J
M9IEIUN operation TINLINTLNINg x uay v weEawsanvEe i &lgA Wifunas Nz

(% gj FZ 7 tﬂ‘ 1 ) tdlrfzc! % o

x uay y Bluduls s mwisliddaenufisvenhesuihausaysellufiifousnsdesnuls
] | o 6 | o lu
result. FILEATDNNNTINIVIUEKNYSDE (operation_completed) Uitéuls x vi3a v AISUTaN
shlsfusmidiane operation finswinszndn x Lay y wiginsasmsnaiin wdeornauand|d
Pmavhaslalaaysaiide result agusasdamnhmavhamlaissnysel

(operation_not_completed)
(% 1 dl A dl ;:ll LYY A
FIDENN 2 YN AVRITEULNUENLINLIWENAUDIA L

___ BirthdayBook

known : P NAME

birthday : NAME—>DATE

known = dom birthday

|
A

schema BirthdayBook vmshiifluumnaaiodayn Tuid

¥

ayadusanangaudui map am

Y

TaasTe (NAME) Esiumia (DATE)
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ludmees Declaration Part fdhutls 2 @0 known Whamwadie (NAME) lng P
NAME @8 power set 284 NAME Wa¢ birthday 4 function 7 map NN (NAME) Tgieu
\N¢ (DATE)

Tndna09 Predicate Part Amiazmerdn known 15 domain 989 function birthday 14

X G A o
% dom NAB domain WL

=h_

— AddBirthday
ABirthdayBook
name? : NAME
date? : DATE

name? & known

birthday' = birthday \U {name? —> date?}

schema AddBirthday ¥nausaensis@owasieuasendidh input Wl lussuuly
dn‘u Ay ‘;’: I
nsaifigilaiidayaiinnag sz
! . A Y r v
slumwnaa Declaration Part~ Nmauseme ABchdayBook mwmamwmmaaﬂﬂu
BirthdayBook Amswasuudas dydneel A fhwehasuules)  vansamaissuuiiuniims
Waeuwlas name Wag date Wi input ZeRszinnaasdatlsidy NAME uag DATE muein
ludmmes  Predicate  Part  agdinsavaseuddofidy  input  sflagfluszun
(BirthdayBook) nauudavie -t isikasdauiisdauas iuinvasausimd 0 ussuy - Foflna s
A A a N ” 2 . e
ssunienasfofiswnuaninifiats it birthday Aeudesisszuuraunaisdoya uay

birthday' LaAIDNITULMAIMIANTRLE

[ FindBirthday
EBirthdayBook
name? : NAME
date! : DATE

name? €known

date! = birthday(name?)

schema FindBirthday fqatlavasdiitamadwniiufonaseunmitgoasldiadu input

TwnAe Tk,
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ha’amaq Declaration Part {msusymet EBirthdayBook %@%Nwamm’jﬁmﬂﬂu
BirthdayBook kifimsufuuulas dydnwal 2 Mbhwihseuulen mnwenahsvuusiunbifinms
WasuUad name wag date Wi input F9fltsenmuasdaulsidn NAME uae DATE enNa1eu

. _ o 4 da Ao A

Tuduray Predicate Part asimssTagaute (name) Ml input AdsmadumBuio
;’j A I . 1 % A | % =% | % v Aa g.// % |
mwaﬁmwu (BirthdayBook) ﬂauLmeaVLumezmﬂmmhmmiaﬂmnummaa@muﬂ@ LG
Y AGH v v a H AXa o A o A A @ i | Y
mmslfmmemmmaaﬂmuﬂu‘m@amu:ﬂi date F9NNANMITNTD (name) T input bai

14/l function birthday

4. msWgaanugnassssdaivuazasszuLNL
(% 78R 12 o A % v dll o (% v A a
%aﬁﬁl'mLTIVL@Eﬁ?x‘i‘ﬂaﬂﬁﬁ%@%a@igﬂﬂmwﬁﬂﬂiaEJLLE]’J LZLIE]%W\IL‘]_]W@JJ%WI‘].hLLﬂ?QJVM‘V]@'WLﬂ@
ymiudtasnandarmedlsisansel  dlasannnsshedarmmelagldmmyeasienamnon
uaeliansnsnuamsleridarmietugruiafinnchols uimm 2 ssnsouitymiudanitldne
~ @ vy o ¢ B ¢ v 2 A v X H A
UNNYDINN Z Laﬁﬂi‘ﬁﬂiyﬁﬂﬁm%mﬂm@@ﬁﬂ@ﬁﬁ]\‘iﬂ?&lﬁﬂLLﬁ@GVLC'YJ']?J@ﬂ'MH@Mﬁi’]ﬂ“ﬂ%&l']%%gﬂﬁﬁa
Raaehals
- . 8 w/ . LY Y, ,
mﬂmiwmimmamwu@wmummmmﬂuﬂimw name? & known LT]QS\IL@T] known
A v ) ] P
= known U {name?} LLaﬂummm name? € known aglomn known' = known TIHHINNGIU
vo X
‘/L@GN‘H)
4.1 hﬂiﬂﬁ name? & known L‘ﬂ%ﬁ@ﬁuﬁ’h known' = known U {name?}
mmmimﬂqaﬂ@amﬁaﬂﬁaﬁmumaa schema BirthdayBook, schema AddBirthday Way
ngan 2 daleeng 2 dodldlumafigad fa
1. dom (f U g) = (dom f ) U (dom g)
2. dom {a—>Db} = {a}
A a vo X
mmmimwgmﬁwmu
known' = dom birthday' N schema BirthdayBook
= dom( birthday \U {name? —> date?}) 2N schema AddBirthday
= dom birthday U dom {name? —> date?)  anngaaf 1
= dom birthday \U {name?} NN Tah 2
= known U {name?} N schema BirthdayBook
4.2 éluﬂiﬂﬁ name? €known m%ﬂqf\]ﬁﬁ known' = known
A A vo X
‘NmNWiﬂWgﬂﬁ@@ﬁ%
known' = dom birthday' 21N schema BirthdayBook

= dom birthday Fiosnndoya luszuulaifimafenualag



= known N schema BirthdayBook
A 6 1 ::’i’ ° % a.lz v YUY o dl 1 2
mswqawmuum‘lwmm%‘lmwmﬂmammmwmu,ma3‘1uﬂiwaﬁtymélumawﬂmmi

implementation

-
-
X
‘.
'

1)

AONUUINYUINNS )
ANRINTUNINEAE

51



MARNWIN A

a

@ v Y v v
1@nN&#19 HTML YILiJ%‘IlaN”aL?I'ILLazkaﬂmi XML ﬂlﬂa’lﬂﬂ’]i“ﬂaﬂ

€d @ ) v v a
1. an&s19 HTML Lkﬂﬂauﬂuﬁmﬂlﬂ%ﬂaﬂaL‘ll']‘llaﬂﬂ']‘i"(lﬂaﬂﬂi%ﬂ'nlaﬂ 5.2

VITAMINS

Definition
Substances that don't provide energy but are important for other body functions.
Purpose

e To help the body use energy and nutrients from food.

e  To help make blood.

Good points

They're abundant in natural foods.
Bad points

Like anything, you can get too many vitamins, leading to -harmful results.

Table of vitaming

Type Function Best Source

Needed for growth; promotes healthy Dark yellow orange, and dark-green vegetables and
A eyes, skin, and linings of the throat and " |fruits, such as spinach and cantaloupe; eggs; low-fat

digestive tract. ;cheese.

Needed for the nervous system; helps the ‘|Ham; oysters; whole-grain and enriched cereals, pasta,

B1
body get energy from food. and bread; oatmeal; peas and lima beans.
Dark green vegetables; eggs; whole-grain and enriched
Good for the skin; helps the body use
B2 breads, pasta, and cereals; mushroom; dried ligament;

oxXygen.
skim milk; low-fat meat.

Whole-grain cereals and breads; spinach; green beans;
B6  |Helps body absorb protein.
bananas; fish; poultry; potatoes.



Helps the body use protein, fat, and Only in animal foods; low-fat meat and milk; fish;
B12

carbohydrates, and make red blood cells. |oyster.

Helps keep gums healthy; holds the body |Citrus fruits; tomatoes; strawberries; potatoes; green
C

cells together. peppers; other dark green vegetables.

Helps body absorb calcium for strong
D Eggs; low-fat milk; salmon; tuna.
bones and teeth.

Helps make red blood cells, muscles, and |Vegetable oils; whole-grain cereals and breads; dried

other tissues; protects vitamin A. beans; green, leafy vegetables.

= s S S R L OV

Click me to get more information.
€aY o
2. tan&15 XML Lmnauu”smwvlmmnmsLL&JaeLanms HTML 1%‘2]8 1.

<?xml version="1.0" encoding="Windows-874" ?>
<IDOCTYPE Vitamins (View Source for full doctype...)>
- <Vitamins>
- <Definition>
- <DESCRIPTION1>
<DESCRIPTION1datal>Substances that don't provide energy but are important for other
body functions.</DESCRIPTION1datal>
</DESCRIPTION1>
</Definition>
- <Purpose>
<Purposedatal>To help the body use energy and nutrients from food.</Purposedatal>
<Purposedata2>To help make blood.</Purposedata2>
</Purpose>
- <Good_points>
- <DESCRIPTIONZ2>
<DESCRIPTION2datal>They're abundant in natural foods.</DESCRIPTION2datal>
</DESCRIPTION2>
</Good_points>
- <Bad_points>

- <DESCRIPTION3>
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<DESCRIPTION3datal>Like anything, you can get too many vitamins, leading to harmful
results.</DESCRIPTION3datal>
</DESCRIPTION3>
</Bad_points>
- <Table_of_vitamins>
- <Type>
- <A>
- <Function1>
<Functionldatal>Needed for growth; promotes healthy eyes, skin, and linings of the throat
and digestive tract.</Functionldatal>
</Function1>
- <Best_Sourcel>
<Best_Sourceldatal>Dark yellow orange, and dark green vegetables and fruits, such as
spinach and cantaloupe; eggs; low-fat cheese.</Best_Sourceldatal>
</Best_Sourcel>
</A>
- <B1>
- <Function2>
<FunctionZ2datal>Needed for the nervous system; helps the body get energy from
food.</Function2datal>
</Function2>
- <Best_Source2>
<Best_Source2datal>Ham; oysters; whole-grain and enriched cereals, pasta, and bread;
oatmeal; peas and lima beans.</Best_Source2datal>
</Best_Source2>
</B1>
- <B2>
- <Function3>
<Function3datal>Good for the skin; helps the body use oxygen.</Function3datal>
</Function3>
- <Best_Source3>
<Best_Source3datal>Dark green vegetables; eggs; whoile-grain and enriched breads, pasta,

and cereals; mushroom; dried legment; skim milk; low-fat meat.</Best_Source3datal>
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</Best_Source3>
</B2>
- <B6>
- <Function4>
<Function4datal>Helps body absorb protien.</Function4datal>
</Function4>
- <Best_Source4>
<Best_Sourced4datal>Whole-grain cereals and breads; spinach; green beans; bananas; fish;
poultry; potatoes.</Best_Sourceddatal>
</Best_Source4>
</B6>
- <B12>
- <Functionb>
<Functionbdatal>Helps the body use protien, fat, and carbohydrates, and make red blood
cells.</Functionbdatal>
</Functionb>
- <Best_Sourceb>
<Best_Sourcebdatal>Only in animal foods; low-fat meat and milk; fish;
oyster.</Best_Sourcebdatal>
</Best_Sourceb>
</B12>
- <C>
- <Function6>
<Function6datal>Helps keep gums healthy; holds the body cells together.</Function6datal>
</Function6>
- <Best_Source6>
<Best_Sourcebdatal>Citrus fruits; tomatoes; strawberries; potatoes; green peppers; other
dark green vegetables.</Best_Sourcet6datal>
</Best_Source6>
</C>
- <D>
- <Function7>

<Function7datal>Helps body absorb calcium for strong bones and teeth.</Function7datal>
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</Function7>
- <Best_Source7>
<Best_Source7datal>Eggs; low-fat milk; salmon; tuna.</Best_Source7datal>
</Best_Source7>
</D>
- <E>
- <Function8>
<Function8datal>Helps make red blood cells, muscles, and other tissues; protects vitamin
A.</Function8datal>
</Function8>
- <Best_Source8>
<Best_Source8datal>Vegetable oils; whole-grain cereals and breads; dried beans; green,
leafy vegetables.</Best_Source8datal>
</Best_Source8>
</E>
</Type>
</Table_of_vitamins>
- <ADDRESS>
- <Click_me_to_get_more_information>
<Click_me_to_get_more_informationdatal>www.vitamin.com</Click_me_to_get_more_informa
tiondatal>
</Click_me_to_get_more_information>
</ADDRESS>

</Vitamins>



MARNWIN A

source code ‘1]80‘[115 wnsufvN1g LLEIﬂIﬂ'S\‘lﬁ%‘]\‘I‘IIENLSﬂﬁ'\‘i HTML

#include <stdio.h>
#define Length 30
#define Num 10
int main(void)
{
FILE *fp,*fi;
char s[Length],c tag=1;
char *list[Length];
int 1,j=0,k,count=0;
clrscr();

for(i=0:i<Num;i++)

{
if ( (list[i]=malloc(Length*sizeof(char))) == NULL )
{
printf("Out of memory\n");
return;
}
}
i=0;

fp=fopen("h.htm" "r");
fi=fopen("tree.dat","w");
while ( (c=getc(fp)) |=EOF)
{
if (tag==0 && cl='<'&& cl="\n') sli++]=c;

if (c=='<")
{
if (i1=0)
{
s[i]="\0";
fprintf(fi," %30s%30s\n" list[j-1],s);
i=0;
}

tag=1; sli++]=c;



if (tag==1 && cl='<' && c!=">") sli++]=c;

if (c==">")
{
tag=0; sli++]=c; s[i]="\0";
if (s[1]1="7")
{
if(j1=0) { fprintf(fi,"%30s%30s\n" list[j-1],s); }
strepy(list[j++],s);
}
else
{
I
1
i=0;
}
} /* end while */
fclose(fp);
fclosel(fi);
getch();

-
-
N
i
.,1 i
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o 1 a 6 [
M3a mamsngwmwgﬂéfawaﬁamwuﬂ

1. ﬂ‘l‘iﬁgﬁl‘liﬂ'a‘mg’ﬂéfad‘ﬂm schema DefineRoot
. d{ dcl . v .
1N schema DefineRoot Waimaulalunsdif L#<>uae g7 <> 119216 domain
[ %% i Y Y
gaailaridu parent azaglugiass d,' = d, U {1}, d,' = d, U { ¢ } uar dowalalunsdind
A { 6o i Y
M3 attribute 1119216 domain 105WriHu attrib axe/lugtes d,'= d, U { g } o g fio

tag Tundiosmafisl attribute vassudnllnszuaas ATB

11 agRgaving, =d, U {1 )

d," = dom parent’ 1N schema DOH
= dom (parent \J {i —> t}) N schema DefineRoot
= dom parent \J dom {i —>'t } NNFNTFVDY dom
= dom parent \J {1} ANFNLGUD9 dom
=d, U {i} 41N schema DOH

12 asfgaing, =d, U e

d," = dom parent' 1N schema DOH
= dom (parent \U { e —>t ) N schema DefineRoot
= dom parent U dom { e, —> t ] MNENTFVDY dom
= dom parent \J { e, } NNFNTFVDY dom
=d, U{e]} N schema DOH

13 azfgaih d)=d, U {g)

d," = dom attrib’ 7N schema ATB
=dom (attrib U {g —> a}) N schema DefineRoot
= dom attrib \W dom { g —> a } NNENUFAIDI dom
= dom attrib \U { g} NNENTFYDY dom

=d, U {g} N schema ATB
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2. msﬁgaﬁmmgné’awm schema CompleteDOH

2N schema CompleteDOH sl element Tialsildnszanalassaseges] tag A 4
§71377 (container) Somalalundii i # <> uay e # < > nzlidh domain waelariu
parent azoglugtons d, = d, U {i)uaz d, = d, U { e } upzachifl e i domain vas
9% parent B0 UAlH tag A Adoleaay attribute delufitide front (tail o) Wasndnlnaiunm
studnluiloridu parent i { e —> p} Wnasndnuazarléh d," = d, \U { front (tail o) }

fanasRgaiin d = d, U (i), d = d, U {e } was d,' = d, U { front (tail o) }

21 avfgaih d, =d, U (i)
d," = dom parent’ 1N schema DOH
= dom (parent \J {1, —> front (tail o) }) 91N schema CompleteDOH
= dom parent \JJ dom { i, —> front (tail o) } PNNFNTFUDI dom
= dom parent \J { i } PNNEFNIGFUDI dom

=d, U {i} N schema DOH

22 avfigaidhi d, = d, U (e )
d," = dom parent’ 1N schema DOH
= dom (parent \JJ { e, —> front (tail o) }) 1N schema CompleteDOH
= dom parent \J dom { e, —> front (tail o) } NNEFNTGFUD9 dom
= dom parent \U { e } PNFNIGFUDI dom

=d, Ufe} N schema DOH

2.3 %ﬂqaﬁdw d,'=d, \U { front (tail o) }

d," = dom parent’ 1N schema DOH
= dom (parent \U { front (tail o) —> t }) AN schema CompleteDOH
= dom parent \U dom { front (tail o) —> t } 2N&NUGUa9 dom
= dom parent \U { front (tail o) } NNENIGUD9 dom

=d, U { front (tail o) } N schema DOH

m3fgailunsdii element Alslalldnszanelesseisdeflénussy (container) ally tag A

Womaulalunsdifindasmsifia attribute azlé domain vasilerid attrib azaglugieas d,'=
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d, U {g} o g o tag fidasmmin attribute asud i lusumes ATB uasilomaula
Tunasid i # <> uaye# <> 13zl domain v09Wariiu parent azagflugiives d,' = 4, U
{i},d'=d Ufleluncd' ' =d U {t} Sla t Ao tag 784 element ﬁgﬂmzmﬂm@a%wﬁq
fgandleneil

24 asigaidh d)=d,\U {t)

d,'= dom attrib’ AN schema ATB
= dom (attrib \UJ {t —> a }) N schema CompleteDOH
= dom attrib \U dom { t —> a } NNFNTGEUDI dom
= dom attrib U { ¢} NNFNUAYS dom
=d,U {t} N schema ATB

26 agigand di= 4 U (i)

d," = dom parent’ 1N schema DOH
= dom (parent U {i —> t}) 1N schema CompleteDOH
= dom parent \J dom {i —>t } PNFNTFUDY dom
= dom parent U { i } PNNEFNTGUDI dom
=d, U {i} N schema DOH

26 avfgaiand, =d, U (e}

d,’ = dom parent’ N schema DOH
= dom (parent \U { e, —> t }) AN schema CompleteDOH
= dom parent\JJ dom-{ e —> t } PNNENTGUDI dom
= dom parent U {e } PNFNTGFVDY dom
=d, U{e} N schema DOH

27 aggarhd, =d, U {t)

d," = dom parent’ 1N schema DOH
= dom (parent U {t —> p }) N schema CompleteDOH
= dom parent \U dom {t —> p} PNNFNUGFUDY dom
= dom parent \U {t} PNNENUGFUDI dom

=d, U {t} N schema DOH
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