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Alfew additional points

Inltheldecember(issue0flthe Fortran [Forum[(Markus,2004)Ildescribed the format[0f XML filesland ways
tolhandlel[them[inFortran. Thepresentpaper!(is meant(toelaborate ondfew [dspects[0f XML [that[were ot
considered [then[bButWwhich(dre(dt(least(ds important(toldppreciate what (XML lis [@ll [dbout. [Most[riotably: the
advantagesloflusing[alstrict format andlinternationalisation. 1 Wwishtothank[RolfTAdefor his[Valuable
comments|thatled[tolthis[Second [paper.

Notalsilverbulletbutstill ...

Thelfirst[paper(stressed(that(thattherelis[sharp ¢ontrast betweenwhat[ XML [actually [offers[and what[the
hypehashad is(believe: (XML [is alfile[format, no[more, noless. [ Youlget/thelsyntaxfor(freebut you will
have toadd lthe theaning [yourself.

While(thatlis [very [fruelindeed, thereldre[a[coupleofladvantages[tousing[such(d[predefined [and [Verifiable

format:

e  Becauselthe tules[bywhich(the[¢ontentshave tobe[formatted [are[¢learly[defined, there[¢an(be ittle
argumentlabout(typosland(other(errorsin/theselfiles. Tflthe file[does noticonform[to [the XML [standard,
any Mumber 0f applicationlindependent/tools(can(check that.

e Thelcontents oflan XMLfile[¢an beldescribed formally by, forlinstance, a[document(type definition
(DTD).[Whilelthis[fechniquel¢an not(find(all [érrors([lespeciallyerrors(in [the[datathemselves Tt ¢an
findlerrors(inlthe structure. Forlinstance:d[bookis[characterised By altitle, [its [authors(dnd a[few dther
things. ILeavinglout(one[ormore ofltheéssentiallitemsrenders [this[characterisationlinvalid. By usingla
validating parser(youlc¢an(catch hany[suchlérrors withoutlany [programmingéffort[[1all (the Togiclisin
theDTD.

So,lin[Summary, lusing[ XML and[thelrelated [technologies makes/it¢asier(to[check theldatalfiles[that you
exchange with[dthers.

Internationalisation

Strictly[$peaking, [ XML [filesCare not ASCIl(files:[t[is[possible[usel characters and[¢haracter[éncodings
beyond thebasic[128[defined in(theordinary((7 (bits)[ASCII(table. This has(amumberloficonsequences: The
files/can[beised(in(dultural (dontexts otherthan[thosethat(hainlyiselLatin[dlphabets ithat(is(a/great(dsset
in[alworld[where[most(people arelaccustomed tolletters and/¢haracters(that have[nothing toldo[Wwith[the
WesternABC.

Itfalsomeans/(that[somehow(theléncoding has(to[beldetermined beforelthelfilel¢an[beltead ¢orrectly. In
general, [ds[temarked(in[the [ XML [standard [document[(W3¢ommittee,[2004), this[is ‘anlimpossible[taskif
youl dolhotlhaveladditional linformation:alfilelis[simply[alsequencel ofl bytes[and[theltranslationlinto
humanly (meaningful characterslisbynomeansinique. Albytelcould belalrepresentation oflalcharacter(in
the[ASCII  tablelor[the [EBCDIC[tablel forlinstance, butlmore commonly[theleéncoding[is used to map
charactersfrom, [say, Greek into [the[Second halfloflthe byte range, [so[that(all (characters are still represented
aslsingle(bytes.
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Thelsituation [with[ XML [files[isnot[quitethathopeless. [First, .an (XML (file[must[start (with[the characters
"< ?xml",[thisprovidesOnelcheck.

First,[iflan (XML [file[is mot[éncoded [in [UTF B, [it(must[Start[with[the¢haracters M<?xml".[(Even[ifTit[is
encodedin[UTF (8, it[mayhave an[ XML [declaration, whichlis[oflcourse [found(directlyat(the startof the
file.)[Secondly,thedeclaration ih the firstline may[contain theencoding that hasBeenised and [dtherwise it
defaults/to WTF (8:

<?xmlllversion="1.0"llencoding="UTF[I8" 2>
Once theléncoding|is known,” [the [parser(can read 'the fileland [perform(any(checks and conversions meeded.

As[UTFI[8lis[a[¢ommonly[used(character[éncoding, [perhaps(1should[éxplainlits(basics[(cf.[Kuhn,[1999).
UTF (815 dway toldeal with[the (lUNICODE [character [tables ih [Such a[Way [that(as little [Spacelis (wasted [ds [is
practical.[The (UNICODE [fables[define the[fepresentation ofl¢haracters from [almost(all humanlanguages
into [four(bytes, (with[subsets[of ' commonly used!¢haracters(that!fitlinto two bytes. Asusing four(byte(for
each/character[would (waste [lots (0ofilmemory [and [disk[space, UTF [ [tries [to[find [d [BalanceBetween [the [full
UNICODE [tablesand [thelsimplicity [0flthe[ASCII table.

In[UTF (8 alcharacter(that(fallslin [the (7 bits[ASCII tableldan still Be[represented by (alsingle byte.[So, lifalfile
contains(only charactersfrom(the(7 bits[ASCIItablelit[can[Be treated [asiflits[éncoding Wwas [@ither [ASCIIor
UTF[8.[Charactersloutside thattange are[éncoding [with[two [or more Bytes. Thelpractical [¢onsequencelis
thatlalprogram[must[ ¢ither[ convertlthese[bytel sequences intosequences! ofl fixed[length[(two[bytes!for
instance) orbe [prepared [to [deal (with [@WVariable iumber[ofbytespercharacter.

Herelis[someltodeltol convertlalsequencelofl bytes, encodedlaccordingto [ UTF[8,into an integer[that
represents(thelposition(in[the (UNICODE [tables:

!IJtoUnicodell ]
'HU000TurnballUTFO8JencodedicharacterllintollallUnicodellinteger
!llArguments:

OO0t £8char00O0OUTEF8 Jencodedlilcharacter

'Returns:

OO0 Unicodellintegerllor01, i flthelJUTFI8[stringllisllinvalid
|

'[INote:

OO0 Noldchecklforllillegalllpatterns

|

functionlltoUnicode ([lutf8charll)

[I'character (len=%*) ,[lintent (in)[J: :[Jutf8char
HO0integerOODOOOOOOOOOOOOOOOO000 : : DtoUnicode
U0integer00000OOOOOCDOOOOOOO0D : s Dutf8byte (4)
O00integerI0O00OO00OOOOOOOODOOO000 : :Oucbyte (4)
L JtoUnicodel =111

oot

[ Onellcharacterlicodes

oot
[Mutf8byte (1) =lichar (lutf8char (1:1)[])
OOOi£E0(Cut£8byte (1) .1t .111280]) [then
[OOO0toUnicodell=lut £8byte (1)

OO0 return

[Iendif

?The Gited [document describes @detailed @lgorithm (6f iow to [determine [the éncoding thatwas dsed
(appendix H).



ooat

L OTwollcharacterlicodes

ooat

OO0 (Cut£8byte (1) 1. 1t . [12240]) [Jthen

L0000 £ (Hlen (Hut£8chaxll) L. 1t . [200) [return
LOO00Out £8byte (2) U=ichar (HDutf8char (2:2)0)
LOO000toUnicodelddl=e40*[ (Hutf8byte (1) 1920) [L+[1&
HoOooOoDo0o0o00000O0oO0oo0 (HDut £8byte (2) 11280)
H0else

ooat

O OThreellcharacterlicodes

ooat

0000001 £0(D1len (Dutf8charll) . 1t .[030) Oreturn
OOO000ut £8byte (2) U=Hichar (utf8char (2:2)[])
COO00Out £8byte (3) H=llichar ([lutf8char (3:3) )
OOO000toUnicodelll=14096* [ (Lut£8byte (1) [122401) +l&
000000000 COOOOOO0e 4+ D (Dut £8byte (2) 11280) [+[&
000000000 COOOOOOCCOOO0E (Dt £8byte (3) 1128[0)
[0endif

endllfunctionlltoUnicode

This[functionfeturns(anlinteger, asFortran(does[not/durrently (know [UNICODE!/¢haracters. A [function(to
golthelother[Way[around[¢an bel ¢createdlinlalVery[$imilar[way. (Note[that[suchla functionWwill[hot'be
necessary (with [the mew [Fortran(2003 [standard: [it[(Will[then be possible fo [0pen(a[file with[the éncoding[set
to WTFB).

Thelarraylexamplelagain

Inlthe first/paper IishowedwhatIiconsider [to[belalserious/drawback0flthe XML format: [storing[(datalthatlis
organised(in(dnon(hierarchical[Wway, [suchlaslarge arrays[ofmeasurement(data or[¢omputational [fesults[is
cumbersomeland(tequires[you to force[somelhierarchicallorganisationontoltheseldata.[Alsol[the ¢urrent
specifications(in/a(DTDIdonot allow [youlto(link the(size[0fsuchlan(array(to(another/element(in/the (XML
file+lyoulwill[haveto [program that(yourselfland [you will (loselat(least[part[of the advantages the XML
formatbrings.

Ifiyoulweretoladhere/dompletely [tothe XML [philosophy, (storing dtwo [dimensional array would indeed (be
donelike this:

<matrix>

O0O<row>
JO0000<value>1.0</value>
Ooo000<value>1 . 1</value>
Hooooad...

o</ row>

< row>
JO00000<value>13.0</value>
Oooo00<value>25.12</value>
Oooood...

OO0</ row>

Oa...

</matrix>

Reading(alfile(with largelarrays[$toredinlthis[Way[is[more[ cumbersome!thanusing/morelconventional
Fortranmethods, [likelaltead[statement(with[animplied[do (loop, not[fo [mention[the fact[that[youneed to
codelanlalgorithm [to lassemblel(all the [piecesagain(ihto an @rray(thatthe programIcanise.

Severallalternativeshave[been[proposed, informally (known(as binaryersions[of( XML, [thatlaim[fo(solve
theseproblems(Goldman,2004). Butno single[solutionlasbeenaccepted sofar.



Alcompletely(different(strategy (tnay [belto justistore the'metadata”[dabout the array [or[drraysin the [ XML
fileland[to store(thelactualdatalin(alSeparate file:

<matrix>

O<file>matrix.dat</file>
U<rows>20</rows>
J0<columns>10</columns>

[l <ordering>valuesllperllrow</ordering>
</matrix>

Thisismherelylaneéxample, 0ficourse, Butthe meaningloughtto belclear:

e Thelmetadataldefinewhich(datafile(to read/and (whatlsizesthis/twoldimensional [array has

e Tolmakelsurelthat/theldatalareread(dorrectly, anlindication ofithe lordering(ofidata has beenladded

e AsMmolformathasbeen(given, theldatalshouldberead vialallist/directed READ [statement.

e Theldatalfile[matrix.dat”[dan(belleft'dpen, sothathorelthan one array(dan [beread fromthe samelfile.

Suchlalsetlofl¢onventions(ismotmuch(differentfrom[any[Solution (using[ad hoc formats[+[éxcept(that(the
structure[oflthe(data filelis[describedexplicitly [andit[is[possible[to[defined[smalllset(0flsuchldonventions
that(can beused [independently [0f'the [@pplication.

Conclusion

Thelpurposeloflthis(secondpaperhas[been tolexpose alnumber oflaspectslofiuising[ XML [that[Wwere[hot
treated [in [the first[paper. (While the[final [donclusion[isstill that (XML lis Mot a tagical (dure for(all[problems
regardingdata’eéxchange, [it[shouldin ity [View [belSeriously [donsidered s One [0f [the [possible[solutions. But
please, domotlexpectmiracles: XML [provides(the means(to[Separate the parsing oflthelinput/datalfrom the
rest(oflthe[program. Oncelthat(is done, it [is ip [to [the [programmer [tb [dctually use theldata.
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