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Attributes,
Empty Tags, co
and XSL In This Chapter

Attributes

Attributes versus

Y elementsou can encodea given set of data in XMLin nearly
an infinite numberof ways. There’s no oneright Empty tags

way to doit although some ways are more right than others,and some are more appropriatefor particular uses. In this XSL
chapter, we explore a different solution to the problem ofmarking up baseball statistics in XML, carrying over the + + + +
baseball example from the previous chapter. Specifically,
we will address the use of attributes to store information
and empty tags to define element positions. In addition,
since CSS doesn’t work well with content-less XML
elements of this form, we'll examine an alternative —
and more powerful — style sheet languagecalled XSL.

Attributes
In the last chapter, all data was categorized into the name of
a tag or the contents of an element. This is a straightforward
and easy-to-understand approach,but it’s not the only one.
As in HTML, XML elements may haveattributes. An attribute
is a name-value pair associated with an element. The name
and the value are eachstrings, and no element may contain
two attributes with the same name.

You're already familiar with attribute syntax from HTML.For
example, considerthis < IMG> tag:

<IMG SRC=cup. gif WIDTH=89 HEIGHT=67 ALT="Cup
of coffee">
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the SRC attribute whose value is Cup. gif, the WI DTH attribute
whosevalue is 89, the HEI GHT attribute whosevalueis 67, and the ALT attributewhosevalue is Cup of coffee. However, in XML-unlike HTML-attribute valuesmust always be quoted andstart tags must have matchingclose tags. Thus, the
XMLequivalent of this tag is:

It has four attributes,

<IMG SRC="cup.gif" WIDTH="89" HEIGHT="67" ALT="Cup of coffee"?
</1MG@>

AeN between HTML and XML is that XML assigns no particulartes. In particular, there’s no guarantee that
to load and display the

ote Another difference
ack meaningto the IMG tag andits attribuan XML browserwill interpret this tag as an instruction

imagein thefile cup.gif.

You can applyattribute syntax to the baseball example quiteeasily. This has theadvantage of making the markup somewhat more concise. For example, instead ofcontaining a YEAR child element, the SEASON element only needsa Y EAR attribute.
<SEASON YEAR="1998" 7
</ SEASON?

UE should be a child of the SEASON element rather than an
attribute. For onething, there are two leagues in a season. Anytime there’slikely tobe more than one of somethingchild elementsare called for. Attribute names mustbe unique within an element. Thus you should not, for example, write 4 SEASON
elementlike this:

On the other hand, LEAG

<SEASON YEAR="1998" LEAGUE="National" League="American"?
</SEASON>

The second reason LEAGUE is naturally a child element rather than an attribute isthat it has substructure, it is subdivided into DIVISION elements. Attribute valuesare flat text. XML elements can conveniently encode structure-attribute values
cannot.

However, the name of a leagueis unstructured,flat text; and there’s only one nameper league so LEAGUE elements can easily have a NAME attribute instead of a
LEAGUE_NAME child element:

<LEAGUE NAME="National League"?
</LEAGUE>

Since an attribute is more closely tied to its element than a child elementis, youdon't run into problems by using NAME instead of LEAGUE_N AME for the name of theattribute. Divisions and teamscan also have NAME attributes without any fear ©confusion with the name of a league. Since a tag can have more than one attribute(as long as the attributes have different names), you can make a team’scity an
attribute as well, as shown below:

 
 

Chapter 5 + Attributes, Empty Tags, and XSL
‘hs

a

<LEAGUE NAME="“American Le "NN NAME="East"> ague?EAM NAME="Orioles” CITY="Balti ". imore"><MM NAME="Red Sox" ea Natl sangeetall
EAM ManetRs CITY="New York"></TEAM><TEAM NAME"Devil Rays” CTyterorontors</TEAM>COTVESTONS y Y="Toronto"></TEAM>

</LEAGUE>

Players will havealot ofattrib iutes if you choose to make each isti ir sta’For example,here are Joe Girardi’s 1998 statistics as attributes: tstic an attribute.
<PLAYER GIVEN NAME="Joe" SURNAME="Giu " Y ” G | "GAMES="78" AT_BATS="254" RAEaETS="70"

DOUBLES="11" TRIPLES="4" HOME_RUNS="3"
RUNS.BATTED_IN="31" WALKS="14" STRUCK_OUT="38"
STOLENBASES="2" CAUGHT_STEALING="4"
SACRIFICE_FLY="1" SACRIFICE_HIT="8"
HIT_BY_PITCH="2"> -

</PLAYER>

Listingeslistnew SeOeoak for a complete XML documentcontainingt s for the major league season. It displinformation(i.e., two leagues, six divisi ae aye rs) a2difor s , ons, 30 teams, andni 1Listing 4-1 in the last chapter. It is m teOreet shomI . erely markedupdifferently. Fithis documentloadedinto Internet Explorer 5.0 without a clesheet. ST shows
 

 
  
    
         

| |reEDSeeioctlLay

  

 <?xml version="1.0" standalone="yes": ="yes" ?
- <SEASON YEAR="1998"> “es

- <LEAGUE NAME="National League">
- <DIVISION NAME="East">

- <TEAM CITY="Atlanta" NAME="Braves">
<PLAYER GIVEN_NAME="Marty” SURNAME="Malloy"

Seeeraerepe Base’ GAMES="11"Serena AT_BATS="28" RUNS="3" HITS="5"ae 1 TRIPLES="0" HOME_RUNS="1" RBI="1"2 ALS="0" CAUGHT_STEALING="0" SACRIFICE, HITS="0*eeus ERRORS="0" WALKS="2" ~
coeHIT_BY_PITCH="0" />: YER GIVEN_NAME="Ozzie" SURNAME="Guillen"

Cuesoruenenoten GAMES="83"Besa:coupes AT_BATS="264" RUNS="35"i LES="15* TRIPLES="1" ="1"
HITS79oN EA Puss a povwuns~"a

Figure 5-1: Th :: : The 1998 major league baseballstatisti iattributes for most information. 8 statistics using
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Listing 5-1: A complete XML documentthat uses attributes to
store baseball statistics

<?xml] version="1.0" standalone="yes"??
<SEASON YEAR="1998">

<LEAGUE NAME="National League">
<DIVISION NAME="East"?<TEAM CITY="Atlanta" NAME="Braves">y" SURNAME="Mal loy"<PLAYER GIVEN_NAME="MartPOSITION="Second Base” GAMES="11" GAMES_STARTED="8"

AT_BATS="28" RUNS="3" HITS="5" DOUBLES="1"TRIPLES="0" HOME_RUNS="1" RBI="1" STEALS="0"
CAUGHT_STEALING="0" SACRIFICE_HITS="0"SACRIFICE_FLIES="0" ERRORS="0" WALKS="2"
STRUCK_OUT="2" HIT_BY_PITCH="0">

</ PLAYER?<PLAYER GIVEN_NAME="0zzie" SURNAME="Gui tien”POSITION="Shortstop” GAMES="83" GAMES_STARTED="59"AT_BATS="264" RUNS="35" HITS="73" DOUBLES="15"TRIPLES="1" HOME_RUNS="1" RBI="22" STEALS="1"
CAUGHT_STEALING="4" SACRIFICE_HITS="4"SACRIFICE_FLIES="2" ERRORS="6" WALKS=" 24"
STRUCK_OUT="25" HIT_BY_PITCH="1">

</PLAYER><PLAYER GIVEN_NAME="Danny" SURNAME="Bautista”POSITION="Outfield” GAMES="82" GAMES_STARTED="27"AT_BATS="144" RUNS="17" HITS="36" DOUBLES="11"TRIPLES="0" HOME_RUNS="3" RBI="17" STEALS="1"
CAUGHT_STEALING="0" SACRIFICE_HITS="3"SACRIFICE_FLIES="2" ERRORS="2" WALKS="7"
STRUCK_OUT="21" HIT_BY_PITCH="0">

</ PLAYER?<PLAYER GIVEN_NAME="Gerald" SURNAME="Wi lliams”POSITION="Outfield” GAMES="129" GAMES_STARTED="51"AT_BATS="266" RUNS="46" HITS="81" DOUBLES="18"TRIPLES="3" HOME_RUNS="10" RB1="44" STEALS="11"
CAUGHT_STEALING="5" SACRIFICE_HITS="2"SACRIFICE_FLIES="1" ERRORS="5" WALKS="17"
STRUCK_OUT="48" HIT_BY_PITCH="3">

</ PLAYER?<PLAYER GIVEN_NAME="Tom" SURNAME="Glavine"
POSITION="Starting Pitcher" GAMES="33"GAMES_STARTED="33" WINS="20" LOSSES="6" SAVES="0"COMPLETE_GAMES="4" SHUT_OUTS="3" ERA="2.47"
INNINGS="229.1" HOME_RUNS_AGAINST="13°"RUNS_AGAINST="67" EARNED_RUNS="63" HIT_BATTER="2"WILD_PITCHES="3" BALK="0" WALKED_BATTER="74"
STRUCK_OUT_BATTER="157">

</PLAYER><PLAYER GIVEN_NAME="Javier" SURNAME="Lopez”"POSITION="Catcher" GAMES="133" GAMESSTARTED="124"AT_BATS="489" RUNS="73" H1TS="139" DOUBLES="21"TRIPLES="1" HOME_RUNS="34" RBI="106" STEALS="9"

eae LT U-CV-UU0ODU-R 1H Document 82-1 Filed 04/
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STRUCK_OUT="85" S="5" WALKS="30"</PLAYER> HIT_BY_PITCH="6">
OOSTOkeOnEteednantes" toon GAMES SpA

AT_BATS="427" eld" GAMES="129" GAMES_STARTED="124"TRIPLES="1" H ="69" HITS="117" DOUBLES="29"
CAUGHT_STEA OME_RUNS="18" RBI="70" STEALS="5"
SACRIFICE LING="3" SACRIFICE_HITS="0"
STRUCK sure "66>HIT ERRORS="2" WALKS="56"

</PLAYER> _BY_PITCH="3">
<P .CoCr OMe EnronBa Andres" SURNAME="Galarraga”

AT_BATS="555" R ase" GAMES="153" GAMES_STARTED="151"TRIPLES="1" 40 UNS="103" HITS="169" DOUBLES="27" 51
CAUGHT_STEA ME_RUNS="44" RBI="121" STEALS="7"
PAReteee Tete e
STRUCK BUT 146" I ERRORS="11" WALKS="63"

</PLAYER> T_BY_PITCH="25">
OOS TT tONnThindBase’ GANESe"y"GuNeS

AT BATS="13" R Base" GAMES="7" GAMES STARTED="2"
TRIPLES="0" RUNS="2" HITS="4" DOUBLES="1"
CAUGHT_STEA HOME RUNS="1" RBI="2" STEALS="0"
ee LING="0" SACRIFICE_HITS="0"STRUCK OUR-PA® HIT. ERRORS="1" WALKS="0"K_OUT="4" HIT_BY_PITCH="0" =</PLAYER> - >

</TEAM>
<TEAM CITY=" 7 . ”</TEAM> Florida” NAME="Marlins">
<TEAM CITY=" w ®CREAMS hontreal® NAME="EXPOS"?
<TEAM CITY=" '</TEAM> New York" NAME="Mets">
<TEAM cITYy=" . LowCI TEAM Philadelphia” NAME="Phillies">

</DIVISTON>

SO eTEAHCL Tine Chicccoe NaY=" : i .</TEAM> Chicago" NAME="Cubs">
<TEAM CITY="Ci : ote</ TEAMS Cincinnati" NAME="Reds"“>
<TEAM CITY=" 0" .</TEAM> Houston” NAME="Astros">
<TEAM CITY="Mi n</TEAMS Milwaukee" NAME="Brewers">
<TEAM clTyYy=" . .</TEAM> Pittsburgh" NAME="Pirates">
<TEAM cljTyYy=" on</TEAM> St. Louis” NAME="Cardinals">

</DIVISION>

Continued
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Listing 5-1 (continued)
=" t"> .ORC vee ee " F="Diamondbacks ><TEAM CITY= Arizona” NAM

AM? " =" = "»CrEAM CiTY="Colorado NAME="Rockies
TEAM>CTEAN CITY="Los Angeles

? cy =" "AMcITY="San Diego" NAME Padres"?
EAM> ,STEAM ciTY="San Francisco

</TEAM>
</DIVISTON>

|

. NAME="Dodgers"?

NAME="Giants"?

=" i League"?<LEAGUE NAME= American
<DIVISION NAME= East > .

<TEAM ciTY="Baltimore
AM? wo — a "ale CiTY="Boston NAME="Red SOX >

</TEAM> .
<TEAM CITY="New York
</TEAM> . _ChEAM ciTY="Tampa Bay NAME

? -_ W W >eycitY="Toronto” NAME="Blue Jays
</TEAM>

</DIVISION? _" ")TON NAME= Central ve 5TEAM ciTY="Chicago NAME="White Sox
? + w =" "»<UTANcLTY="kansas City” NAME Royals

</TEAM>
<TEAM CITY=

TEAM> .STEAM cITY="Cleveland
TEAM> .CTEAM CITY="Minnesota

</TEAM>
</DIVISION> .

N NAME="West > - .OrycITY="Anaheim" NAME="Angels >
</TEAM> .
<TEAM ciTY="Oakland

M ? je pany a + u“ea CITY="Seattle’ NAME="Mariners >
M ? " W

CTEAM CITY="Texas" NAME="Rangers >
</TEAM>

</DIVISION>
</LEAGUE>

</SEASON?

NAME="Orioles"?

NAME="Yankees "?
 

 
 
 

 

 
 
 
 

 

"Devil Rays"?

"Detroit" NAME="Tigers"?
NAME="Indi ans">

NAME="Twins"?

NAME="Ath1 etics"?

Page 9 of 55
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Listing 5-1 uses only attributes for player information. Listing 4-1 used only element
content. There are intermediate approachesas well. For example, you could make
the player’s namepartof element content while leaving the rest of the statistics as
attributes, like this:

<P>

On Tuesday <PLAYER GAMES="78" AT_BATS="254" RUNS="31"
HITS="70" DOUBLES="11" TRIPLES="4" HOME_RUNS="3"
RUNSBATTED_IN="31" WALKS="14" STRIKE_OUTS="38"
STOLEN_BASES="2" CAUGHT_STEALING="4"
SACRIFICE_FLY="1" SACRIFICE_HIT="8"
HIT_BY_PITCH="2">Joe Girardi</PLAYER> struck out twice
and...

</P>

This would include Joe Girardi’s namein the text of a page whilestill making his
statistics available to readers who wantto look deeper, as a hypertext footnote or
tool tip. There’s always more than one way to encodethe same data. Which way
you pick generally depends on the needsof your specific application.

Attributes versus Elements
There are no hard andfast rules about whento use child elements and whento use

attributes. Generally, you’ll use whicheversuits your application. With experience,
you'll gain a feel for when attributes are easier than child elements and vice versa.
Until then, one good rule of thumbis that the data itself should be stored in
elements. Information about the data (meta-data) should bestoredin attributes.
And whenin doubt, put the information in the elements.

To differentiate between data and meta-data, ask yourself whether someonereading
the document would wantto see a particular piece of information.If the answeris
yes, then the information probably belongsin a child element. If the answeris no,
then the information probably belongsin an attribute.If all tags were stripped from
the documentalongwith all the attributes, the basic information should still be
present. Attributes are good places to put ID numbers, URLs,references, and other
information not directly or immediately relevant to the reader. However, there are

may exceptions to the basic principal of storing meta-data as attributes. Theseclude:

Attributes can’t hold structure well.

+ Elements allow you to include meta-meta-data (information about the
information about the information).

+ Not everyone always agrees on whatis and isn’t meta-data.

* Elements are more extensible in the face of future changes.

101
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Structured Meta-dataOneimportant principal to rememberis that elements can have substructure andattributes can’t. This makes elements far more flexible, and may convince you toencode meta-data as child elements. For example, suppose you're writing a paperand you want to include a source for a fact. It might look somethinglike this:
aseball,<FACT SOURCE="The Biographical History of B k: Carroll &amp;

Donald Dewey and Nicholas Acocella (New Yor
Graf Publishers, Inc. 1995) P- 169">Josh Gibson is the only person in the history of baseball to

hit a pitch out of Yankee Stadium.
</FACTO

Clearly the information “The Biographical History of Baseball, Donald Dewey andNicholas Acocella (New York: Carroll &amp;Graf Publishers, Inc. 1995) p. 169”ismeta-data.It is not the factitself. Ratherit is information about the fact. However,the SOURCE attribute containsa lotof implicit substructure. You mightfind it more
useful to organize the information like this:

<SOURCE>CAUTHOR> Donald Dewey</AUTHOR>
CAUTHORD Nicholas Acocel 1a</AUTHOR?
<BOOK><TITLE> The Biographical History of

ZPAGES> 169</ PAGES?
ZYEARD1995</Y EAR?

</BOOK>
</SOURCE>

Baseball</TITLE?

Furthermore, using elements instead of attributes makesit straightforward toinclude additional information like the authors’ e-mail addresses, 4 URL where anan be found,the title or theme ofthe particular
electronic copy of the document cissue of the journal, and anything else that seems important.

Je. One commonpiece of meta-data about
cle wasfirst received. Thisis important for
d invention.It’s easy to include a DATE

Dates are another common examp
scholarly articles is the date the arti
establishing priority of discovery an
attribute in an ARTI CLE tag like this:

<ARTICLE DATE="06/28/1969"Polymerase Reactions in Organic Compounds
</ARTICLE>

However,the DATE attribute has substructure signified by the /. Getting that
structure out of the attribute value, however, is much more
child elements of a DATE element, as shownbelow:  difficult than reading

Chapter 5 + Attributes, Empty Tags, and XSL

<DATE>
<YEAR>1969</YEAR>
<MONTH>O6</MONTH>
<DAY>28</DAY>

</DATE>

For instance, with CSS, or XSL,it’s easy to fthat only the year appears. For example, usingC88. Say and month invisibly so
YEAR {display: inli: n

MONTH {display: None).
DAY {display: none}

th ripu ’ h ’
2

: : ’ syntax is ambi_ 1guous. hat doe: “ ”

format, there’s no, guarantee the peo ‘XML,by contrast,is unambiguous ple entering the data will enter it correctly. The
Finally, using DATE chi, children rather th iFinally,usingare an attributes allows more thassociated wit nanelement.Foranstance, scholarly articles are sitenreturnedfo

. cases,it irevised article was received. For example: aiso be Imortant fo note when the
<ARTICLE>

<TITLE>
Maximum Proj j i iaes jectile Velocity in an Augmented Railgun

CAUTHORSE eyebe Harold</AUTHOR>
cAUTHORS Kass Bukiet</AUTHOR>
cDATES illiam Peter</AUTHOR>

<YEAR>1992</Y EAR>

cbaeaeoaON TH?</DA</DATE> ”
<DATE>

<YEAR>1993</YEA R>

CDAYoesSAONTH?<
</DATE> (DAY

</ARTICLED>

iL

103
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ider the ALT attribute of an IMG tag in HTML. This is

As anotherest rettes picture is worth a thousandeae . : : talimited to a single string of text. However, given thawords, you might well want to replace an IMG with marked uptext. For instance,
consider the pie chart shownin Figure 5-2.

 
  

Major League Baseball Positions

BStarting Pitcher @ Relief Pitcher Catcher QOutfield wfirst Base BShoristop @ Second Base eathird Base
 
Figure 5-2: Distribution of positions in major league baseball

Using an ALT attribute, the best descriptionof this picture you can provideis:
<IMG SsRc="05021.gif" / ; .ALT="Pie Chart of Positions 1n Major League Basebal]

WIDTH="819" HEIGHT="623">
</IMG>

i i ibility because you canHowever, with an ALT child element, you have more flexibilityembed markup.For example, you might provide a table of the relevant numbers
instead of a pie chart.  

Chapter 5 ¢ Attributes, Empty Tags, and xsL 105 iti

<IMG SRC="05021.gif” WIDTH="819" HEIGHT="623">
<ALT>

<TABLE>
<TR>

<TD>Starting Pitcher</TD> <TD>242</TD> <TD>20%</TD>
</TR>
<TR>

<TD>Relief Pitcher</TD> <TD>336</TD> <TD>27%</TD>
</TR>
<TR>

<TD>Catcher</TD> <TD>104</TD> <TD>9%</TD>
</TR>
<TR>

<TD>Outfield</TD> <TD>235</TD> <TD>19%</TD>
</TR>
<TR>

<TD>First Base</TD> <TD>67</TD> <TD>6%</TD>
</TR>
<TR>

<TD>Shortstop</TD> <TD>67</TD> <TD>6%</TD>
</TR>
<TR>

<TD>Second Base</TD> <TD>88</TD> <TD>7%</TD>
</TR>
<TR>

<TD>Third Base</TD> <TD>67</TD> <TD>6%</TD>
</TR>

</TABLE>
</ALT>

</IMG>

You might even provide the actualPostscript, SVG,or VML codeto render the
picture in the eventthat the bitmap image is not available.

Meta-Meta-Data
Using elements for meta-data alsoeasily allows for meta-meta-data, or information
aboutthe information about the information. For example, the author of a poem
maybe considered to be meta-data about the poem. The languagein which that
author's nameis written is data about the meta-data about the poem.This isn’t a
trivial concern, especially for distinctly non-Roman languages. For instance,is the
author of the Odyssey Homer or Oy.nos? If you use elements, it’s easy to write:

<POET LANGUAGE="English">Homer</POET>
<POET LANGUAGE="Greek" >Qunos</POET>
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However, if POET is an attribute rather than a child element, you re stuck with
unwieldy constructs like this:

<POEM POET="Homer" POET_LANGUAGE="Engl ish"
POEM_LANGUAGE="English">
Tell me, O Muse, of the cunning man...

</POEM>

Andit’s even more bulky if you want to provide both the poet’s English and Greek
names.

=" " NGUAGE_1="English"EM POET_NAME_1="Homer POET_LA \GE_ =
<BOET NAME_2="Qpnos" POET_LANGUAGE_2= Greek

M_LANGUAGE="English">een me, O Muse, of the cunning man...
</POEM>

What's Your Meta-data Is SomeoneElse’s Data
“Metaness”is in the mindof the beholder. Who6 readingyounatthaneweyer

ing i i hat they consider to be da’they are readingit determines Ww ' 2 and asly journali ? ly reading an article in a nal,to be meta-data. For example,if you're simp artic a sch aever. ificle i tial to the informationit contains. if
then the authorof the article is tangen Soe whosi i ttee scanning a journal to‘re sitting on a tenure and promotions commiyeblishing and whois not, then the names of the authors and the number orare)they've published may be more important to you than what they wrote (sai .
In fact, you may change your mind about what's meta and whatseaWhatsoe
tangentially relevant today, may become crucial ‘eyeaathe le 5yous2cali i today, and chansheets to hide unimportant elements ; ! Je aes firstit’ iffi ter reveal information thalater. However, it's more difficult to la ve : .stored in an attribute. Usually, this requires rewriting the documentitself rathe
than simply changing the style sheet.

Elements Are More Extensible two

Attributesare certainly convenient when you only neeennoatbe “0i i these cases,rds of unstructured information. In icurrent need for a child element. However, this doesn't preclude such a need
in the future.

icle,

For instance, you may now only need to store the name ortheauthoranoer 7; isti ish between thefirst and las . ,
and you may not need to distinguis Ansiaresses,to store first and last names,the future you may uncover a need othenetutionsnail mail address, URL, and more. If you've stored taeaeadditional
article as an element, thenit’s easy to add child elements to inclu
information.
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Although any such changewill probably require somerevision of your documents,
style sheets, and associated programs,it’s still much easier to change a simple
elementto a tree of elementsthanit is to make an attribute a tree of elements.
However, if you used an attribute, then you’re stuck.It’s quite difficult to extend
yourattribute syntax beyondthe region it was originally designedfor.

Good Timesto Use Attributes
Having exhaustedall the reasons why you should use elements instead of
attributes, I feel compelled to point out that there are nonetheless some times when
attributes makesense.Firstof all, as previously mentioned,attributes are fully
appropriate for very simple data without substructure that the readeris unlikely to
want to see. One example is the HEIGHT and WIDTH attributes of an IMG. Although
the values of these attributes may changeif the image changes,it’s hard to imagine
howthe datain the attribute could be anything more than a very shortstring of
text. HEIGHT and WIDTH are one-dimensional quantities (in more ways than one) so
they workwell as attributes.

Furthermore,attributes are appropriate for simple information about the document
that has nothing to do with the contentof the document. For example,it is often
useful to assign an ID attribute to each element. Thisis a uniquestring possessed
only by one element in the document. You can then use this string for a variety of
tasks includinglinking to particular elements of the document, even if the elements
move around as the document changesovertime. For example:

<SOURCE ID="S1">
<AUTHOR ID="Al">Donald Dewey</AUTHOR>
<AUTHOR ID="A2">Nicholas Acocella</AUTHOR>
<BOOK ID="B1">

<TITLE ID="B2">

The Biographical History of Baseball
</TITLE>
<PAGES I1D="B3">169</PAGES>
<YEAR ID="B4">1995</YEAR>

</BOOK>
</SOURCE>

ID attributes makelinks to particular elements in the documentpossible.In this
way, they can serve the same purposeas the NAME attribute of HTML’s A elements.
Otherdata associated with linking — HREFsto link to, SRCsto pull images and
binary data from, and so forth— also workwell as attributes.

You'll see more examples of this when XLL, the Extensible Linking Language, is dis-
cussed in Chapter 16, XLinks, and Chapter 17, XPointers.
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ed to store document-specific style information. Fordered as bold text but if you wantso often us
t write somethingE elements are generally renAttributesare al

TITLE element both bold and italic, you mighexample, if TITL
to make just one
like this:

<TITLE styl e="font- style: 1 calic"™>Si gnifi cant Others</TITLE?
e information to be embedded without changing the treeent. While ideally you'dlike to use a separate element, this

t authors somewhat more controelementsto the tag set they're working with. For example, the Webmaster of a sitemight require the use of a particular DTD and not want to allow everyone to modifythe DTD. Nonetheless, they want to allow them to make minor adjustments toindividual pages. Use this scheme with restraint, however, or you'll soon findyourself back in the HTML hell XML was supposed to save US from, whereformattingis freely intermixed with meaning and documents are no longer
maintainable.

This enables the styl
structure of the docum
schemegives documen

to maintain compatibility with HTML.To the
least look similar to HTMLsuch as <IMG>, <P>,

and <TD>, you mig he standard HTMLattributes for these tags.This has the double advantage of enabling legacy prowsersto at least partiallyparse and display your document, and of being more familiar to the people writing
the documents.

Thefinal reason to use attributesis
extent that you're using tags that at

ht as well employ t

Empty Tags
no-attribute appro
her extreme— sto

in the content. In general, [don'tr
information in element content — whil
with in practice. However,this section
attributes for the sake of elucidation.

tion.It’s also possible to
n the attributes and none
h. Storing all the
is mucheasier to work
bility of using only

ach was an extreme posi
ring all the information i
ecommend this approac

e equally extreme —
entertains the possi

Last chapter’s
swing to the ot

content, you can use empty tags as a
As long as you knowshort cut. Rather than including both a start and an end tag you can include oneempty tag. Empty tags are distinguished from start tags by a closing /> instead ofsimply a closing >, For instance, instead of <PLAY ER></PLAYER> you would write
<PLAYER/>.

the element will have no

s. For example, here’s an empty tag for Joe Girardi
Empty tags may contain attribute:
with severalattributes:

<PLAYER GIVEN_NAME="Joe" SURNAME="Gi rardi”RUNS="31" HITS="70"GAMES="78" AT_BATS="254"DOUBLES="11" TRIPLES="4" HOME_RUNS="3""31" WALKS="14" STRUCK_OUT="38"
RUNS_BATTED_IN=STOLEN_BASES="2" CAUGHT_STEALING="4"

9/22
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SACRIFICE_FLY="1" SA vgnHIT_BY_PITCH="2"/> CRIFICE_HIT="8
XML ao .vecareeciacly identically to the non-empty equivalent. This PLAYERy equal(thoughnotidentical) to the previous PLAY ER element
formed with an emptytag.

aoeeaeeToenos4 RUNGEST" HITS=DOUBLES="11" TRIPLES="4" SNERUNS@“3"IPLES= HOME_RUNS="3"
RUNS_BATTED_IN- "31 WALKS="14" STRUCK_OUT="38"STOLEN S="2" CAUGHT_STEALING="4" _S IFICE_FLY="1" SACRIFICE_HIT="8"IT_BY_PITCH="2"></PLAYER>

Thediffme “teeetyoudon'the > and <PLAYER></PLAYER>is syntactic sugar,Seveeit ike the empty tag syntax,or find it hard to read, you

XSL
Attrib isi inaeutesarevisiblecgo XML source view of the document as shownin Fiaes Metin pee at Sstyle sheet is applied the attributes disappear. Fi ue53Snead Tt looks like einepaseball Stats style sheet from the previous chapter is. : ocument becauseCSSstylapp styles onlcontent,ereIf you use CSS, any data youwanttoipo * heee part of an element’s content rather than oneofits attributes
 

Pitesti cate Peteeau mecca el x!  Pie(RUMmUDCea MELEeteruly      
  

 
 

    
J Fie EaView Favorites Jools Helpe cn ———— ———— a :ee tas A148 88 6
ee sae rp paves tee Sean ererai= Histoy|Mal Pintpeso? 2} D \XMLABible\O5 Attibutes\1998styledattnbuteshortstats xml ~ ~ - ~ 2? |ve a ee Be Soll  

 

Figure 5-3:to an XMAblankdocument is displayed when CSSis applied
character data, whose elements do not contain any
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ere is an alternative style sheet language that doesallow you to accessdata. This language is the Extensible Style Language (XSL);5.0, at least in part. XSL is divided into
However,th
and display attribute
andit is also supported by Internet Explorer
two sections, transformations and formatting.
The transformation part of XSL enables you to replace one tag with another. Youcan define rules that replace your XMLtags with standard HTMLtags, OF withHTMLtags plus CSS attributes. You can also do a Jot more including reordering theelements in the document and adding additional content that was never presentin
the XML document.

The formatting part of XSL defines an extremely powerful view of documents asyou to specify the appearance and layoutof a pagepages. XSL formatting enablesincluding multiple columns,text flow aroundobjects,line spacing, assorted fontproperties, and more.It’s designed to be powerful enough to handle automatedlayout tasks for both the Weband print from the same source document. Forinstance, XSL formatting would allow one XML document containing show timesand advertisements to generate both the print and online editionsof a localnewspaper's television listings. However,IE 5.0 and most other tools do not yetsupport XSL formatting. Therefore, in this section I'll focus on XSL transformations.
-Cross- \ XSL formatting is discussed in Chapter 15, XSL Formatting Objects.

Reference \\

XSL Style Sheet TemplatesAn XSL style sheet contains templates into which data from the XML documentis
poured. For example, one template might look somethinglike this:

<HTML>
<HEAD>

<TITLE>XSL Instructions to get the title
</TITLE>

</HEAD><HI>XSL Instructions to get the title</Hl>
<BODY>XSL Instructions to get the statistics
</BODY>

</HTML>

Theitalicized sections will be replaced by particular XSL elements that copy datafrom the underlying XML documentinto this template. You can apply this templateto many different data sets. For instance, if the template is designed to workwitthe baseball example, then the same style sheet can display statistics from different
seasons.
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This ma iis very tyremyouot someserver-side include schemes for HTML. In fact, thispurte XML documenerie includes. However, the actual transformation of theand XSLstyle sheet takes place on the client rather thanon
?

XSL instructions can retrieve any d iThiet y data stored in the elementssanateslerncetconten element names, and, most TracortanthyforoasmentSEthe Seee es. Particular elements are chosen by a pattern that
sostere at aelative name,its value, its attributes’ names and values, itsFooe he date ‘Position in the tree structure of the XML document. andmanipulated in a variety ofways WenanttcoverMN cathin aes copied, aeI ; ¢ ft ways. r everythi iiaennanta this brief introduction. However, yu will learnto_s XSL topretty amazing documentsthat can be viewed on the Web right wey

 
 
 
 

 

 
 

 

‘Cross- \rf Ch :iSeferonce\ apter 14, XSL Transformations, covers XSL transformations in depth

The Body of the Document
Let’s begin by looking at a simple example and applying i: KIN, > pplying it tNyhbaseball statistics shownin Listing 5-1. Listing 5-2is anXSL ayi Sheet.Thteet provides the HTML moldinto which XMLdatawill bepoured. ims

| Listing 5-2: An XSL style sheet

cam version="1.0"?>xsl: stylesheet xmins:xsl="http://www.w3.org/TR/WD-xs1">

<xsl:templa ="/"WME te match="/">
<HEAD>

<TITLE>

cpapaa’ Baseball Statistics
</HEAD>
<BODY>

<H1>Major League Baseball Statistics</H1>

<HR></HR>

Copyright 1999
<A HREF="http://:// www.

cy tte Rusty www -macfaq.com/personal .htm "9
Continued

 



Case 1:19-cv-00859-RTH   Document 82-1   Filed 04/29/22   Page 15 of 55

|

 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
 

Chapter 5 + Attributes, Empty Tags, and XSL 113 lt
ducing XML

eet of Listing 5-2 to the XML document in Listing 5-1 is
straigh iueEOamplyaceace\-s‘yle° heet?> processing instruction with aand an href attribute th isheet between the XMLdeclaration and the root element. ForPemple:. the style
Attaching the XSL style sh

1g 5-2 (continued)
<BR /><A ozeanmailtorelharo@metal ab.unc.edu"?

elharo@metalab.unc.eduai cian version="1.0"2>exml-stylesheet type="t " =" "

oe CEN SON ANSE ext/xsl" href="5-2.xs1"2></HTML> 7This is the same way a CSSst iyle sheet is attached to a docdifference is that the type attribute is text/xs1 instead ofDet) : . only
/xsi:temp!| ate>

  
 

 
S| -stylesheet?

Maio Ene LF ecatacam PSTP sri citseaeCoes
|| Ee Eat Yew Favories ‘Tods Heb
e.2. 9 2 Al a || tack " Fowad Stop _Rekesh a | 2, ae 3 \ ees tS] D \XMLBible\CD \source\O5tstyled51 xml - = ~ =  

 

   
 

 
 

 
   xslitemplate element. In other

 
  
  

 

 
   smbles an HTML file included inside an

3 its structure lookslike this:xm) yersion="1.0"?? .slistylesneet xmins: xsl="nttp://www.w3. org/TR/WO-xs1"? Major League Baseballéxslitemplate match="/"? Statistics
HTML file goes here</xsl: template? Copyright1999ElliatteRustyHarald

/xsi:sty] esheet>

|

ing 5-2 is not only an XSL style sheet; it’s alsoa well-formed XML document. |egins with an XML declaration. The root element of this document is xs]: |‘Vesheet. This style sheet containsa single template for the XML data ;-oded as an xS | - template element. The xsl: template element has a match Figure 5-4: The data from the XML document, notthe XSL |ribute with the value / andits contentis a well-formed HTML document.It’s template,is missing after application of the XSL style sheet i |ta coincidence thatthe output HTMLis well-formed. Because the HTML must Listing 5-2. eet in |st be part of an XSL style sheet, and because XSL style sheets are well-formed |{L documents,all the HTMLin a XSL style sheet must be well-formed. .. TheTitle |
1e Web browser tries to match parts of the XML documentagainst each Of cou hs1:template element. The / template matchesthe root of the document; thatis rse there was something rather obvious missi ,ie entire document itself. The browser reads the template and inserts data from Brough the style sheetin Listing 5-2 displays mSON ae 5-4— the data! |1e XML document where indicated by XSL instructions. However, this particular” ca of Figure 5-3) it doesn’t show any data from the XMLdo Iketae»mplate contains no XSL instructions, so its contents are merely copied verbatim apuneed to use XSLinstruction elements to copy datafr eee To addthis, |ducing the output you see in Figure 5-4. Notice that Figur H on into the XSL template.Listing 5-3 adds the neces: oe XSLine XMnly from the XSL template a ‘ana!AR attribute from the SEASON element and eareetheTITLEane resulting document. Figure 5-5 showsthe rendered SScument. |

ito the Web browser, pro-4 does not display any d XML document, ©ata from the
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Attaching the XS: L style sh :straightforward. Si eet of Listing 5-2 t) . Simpl o the XML d onetype attribute with vinete as ?xml-stylesheet?> proce:mentin Listing 5-1 issheet between the XML declariXS] and an href attribute that5 instruction with aion and the root elem pointsto thestylent. For example: yleListing 5-2 (continued)

<BR /> ailto:e| haro@meta| ab.unc.edu"?
<A HREF="M

<?xml version="1.0"?>

alharo@metatab.unc .edu
</A>

<?xml-stylesh

</BODY> <SEASON heet type="text/xs1" ,</HTML> Lee YEAR="1998"> 1" href="5-2.xs1"?>This is the sameway a CSS style sheet is attached to a document. The only
xt/

gixslistylesheet? AY Major League Baseb.eee cilSteftsth oth

Beav _ f ain arenea ne Loe iseee: i z : é oe =|ack Orwet top Reesh Home | Seach Favortes Histecy Mi : "|
7 ed PrintoF D \XMLABibIe\CD \source\O5\styled5-1 xml| | =| @Ga

Major LeagueStatistics. Baseball

 
   

 

 
 

 

t. In other

 ean xs -template elemen   HTMLfile included insid
It resembles anture looks like this:
wordsits struc

<?xml yersion="1.0"??exslistylesneet 002 gqenmttp: //uwww3.0rg/TR/WO-AST™?
 

  
Copyright 1999 Elliotte RustIiotte Rusty Harele

éxsli template match="/"?
HTML file goes here

</xsl -template>

</xsl -stylesheet?

not only an XSL styleListing 5-2 is
It begins with an XML declaration.et contains 4 single template for the XMLdata
stylesheet. This style sheencoded as an xsl:template element. The xsi: tempandits content isa well-formed ecause the HTML mustattribute with the value /

idence that the output sheets are well-formed
first be part of an XSL style sheet, and beXML documents, all the HTMLin a XSL style sheet must be well-formed.

rts of the XML docu
matches the ro

Figure 5-4:: The data from the XML document, not the XSL
template, is missiListing 5-2. sing after application of the XSL style sheet iet in

The Title
Of course thAlthough th ere was somethingrath ,e style sheet in Listi er obvious missi :sentteeicocmeostSeeed to use XSL i : show anydata fro e the CSSstyledocumentintoaXenauction elements tocopyneaM document. To add thisplate. Listing 5-3 adds the neceseary XSLine XML ’instructions to

ment against each
The Web browser tries to match pa ot of the document, t
xsl:template element. The / template
the entire document itself. Thethe XML document where indicated by i ions. However, this Pp
template contains no XSL instructions,So ! iinto the Web browser, producing the output you see in Figure o-*- NOSE ail .Cilap radata from the XML document, only from the a rena’ veAR eleearahSteof the resulti eleme ; taesulting document.Figure 5-5 reneaneinsertit in the TITLE andrendered document

5-4 does not display any
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Listing 5-3: An XSLstyle sheet with instructions to extract the
SEASON element and YEARattribute

<?xml version="1.0"2><xsl:stylesheet mins ixsle"http://www.w3.org/TR/WO-xs1">
<xsl:template match="/">

<HTML>
<HEAD>

<TITLE>
<xsl:for-each select="SEASON">

<xsl:value-of select="@YEAR"/>
</xs1:for-each> ——
Major League Baseball Statistics

</TITLE>
</HEAD>
<BODY>

<xsl:for-each select="SEASON">
<H1>

<xsl:value-of select="@YEAR"/>
Major League Baseball Statistics

</H1>
</xs1:for-each>

<HR></HR>
Copyright 1999<A MREF="http://www.macfag.com/personal whtm) ">
Elliotte Rusty Harol d

</A>
<BR /> .
<A UREF="mailto:elharo@metalab.unc.edu >

elharo@metal ab.unc.edu
</A>

</BODY>
</HTML>

</xsl:template>

</xslistylesheet>

The new XSLinstructions that extract the YEAR attribute from the
<xsl:for-each select="SEASON">

<xsl:value-of select="@YEAR"/>
</xs1:for-each>

SEASON elementare:
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1998 Major League Baseball
Statistics
 

 opyright 1999 Elli
elhiarc@metalabelharqwine 

Figure 5-5: Listing 5-1 after application of the XSLstyle sheet
in Listing 5-3

These instructions appear twice because we want the year to appear twice in the
output document-oncein the H1 header and oncein the TITLE. Each time they
appear,these instructions do the same thing. <xs1:for-each select=" SEASON">
finds all SEASON elements. <xs1:value-of select="@YEAR"/> inserts the value
of the YEAR attribute of the SEASON element — thatis, the string “1998” — found by
<xsl:for-each select="SEASON">.

This is important, so let me sayit again: x s1:for-each selects a particular XML
element in the source document(Listing 5-1 in this case) from whichdata will be
read. x$1:value-of copies a particularpartof the element into the output
document. You need both XSLinstructions. Neither aloneis sufficient.

XSL instructions are distinguished from output elements like HTML and H1 because
the instructions are in the xs1 namespace.Thatis, the names of all XSL elements
begin with xs1:. The namespaceis identified by the xmins:xs1 attribute of the
root elementof the style sheet. In Listings 5-2, 5-3, and all other examplesin this
book,the value of that attribute is http://www .w3.org/TR/WD-xsl.

\ Namespacesare covered in depth in Chapter 18, Namespaces.

Leagues, Divisions, and Teams
Next, let’s add some XSLinstructionsto pull out the two LEAGUE elements. We'll
maptheseto H2 headers.Listing 5-4 demonstrates. Figure 5-6 shows the document
rendered with this style sheet.

115  
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_4: An XSLstyle sheet with instructions to extract
Listing 5 LEAGUE elements

<?xml version="1.0"2? .éxslistylesneet 0722 esternttps//ww.w3.0ra/TR/NDXS! >
<xsl:template match="/"?

<HTML>
<HEAD>

<TITLED«xsl -for-each sel ect="SEASON"?<xs] -value-of select="@YEAR"/?
</xsl -for-each?

Major League Basebal] Statistics
</TITLE>

</HEAD>?
<BODY>

<xs] -for-eacn sel ect="SEASON">
<H1> Tect="@YEAR"/?<xsl:value-of seMajor League Basebal] Statistics
</H1>

<xsl -for-eacn select="LEAGUE">
<H2 ALIGN="CENTER"><xsl -value-of select="@NAME"/?
</H2>

</xsl -for-each?

</xsl -for-each?

ZHR></HR?
Copyright 1999<A yee? prawn mactag.con/ personal REM?
Elliotte Rusty Harold

</b>
<BR /><A ap-tmaittozelharo@metalab.unc.eda?

elharo@metalab.unc.edu
</A>

</BODY>
</HTML>

</xsl -template>

</xs) -stylesheet?
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Figure 5-6: The lea :. gue namesare displthe XSLstyle sheetin Listing 5-4 is ore as H2 headers when

<xsl:fo "ouie r-each select="SEASON">
<xsl:value-of select="@YEAR"/>

Major Le iote ague Baseball Statistics
<xsl:for-each se] ect=" "<H2 ALIGN="CENTER"> LEAGUE">

<xsl: - 7Cio value-of select="@NAME"/>
</xs1:for-each>

 
 
 
 

 

 

</xsl:for-each>

The outermosti .nstruction says tselected, we then fi ys to select the SEASON eleme iand </H1> slongwith tne vee attribute of that element idplaceaeeelthe browser loo ratext Major League B between <H1>through each ; aseball Statistics. Nthe valueofits ps gh each LEAGUE child of th s. Next,NAME attrib e selected SEASON andAlthoughthere’ ute between <H2 ALIGN="C : nd placese’s 0 : ENTER">all the LEAGUE Sonyonexs1:for-each matching a LEAGUE cloment, ‘tlethis template works fo at are immediate children of the SEASON el , it loops overr anywhere from zero to an indefinite numberoe Thus,agues.

The samet .echnique can bteams. Listin an be usedto assign H3 h «ici. 55d eadersto divisg emonstrates the procedure and Figure 5-7 ionsane:soeets tocument

rendered with thiisthe XMLdata. style sheet. The namesof the divisions and teamsareread fr
om
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Listing 5-5: An XSL style sheet with instructions to extract
EAM elementsDIVISION and T

<?xml yersion="1.0"2><xslistylesheet soo ngixsT="http: //www.w3.org/TR/WO-xs1"?
<xsl:template match="/">

<HTML>
<HEAD>

<TITLE>
<xsl:for-each select="SEASON">

<xsl:value-of select="@YEAR"/>
</xsl -for-each>

Major League Basebal | Statistics
</TITLE>

</HEAD>
<BODY>

<xsl:for-each select="SEASON">
<H1>

<xslivalue-of select="@YEAR"/>
Major League Basebal | Statistics

</HI>

éxsl:for-each sel ect="LEAGUE">
<H2 ALIGN="CENTER">

éxslivalue-of select="@NAME"/>
</H2>

<xsl:for-eacn select="DIVISION">
<H3 ALIGN="CENTER">
<xsl:value-of select="@NAME"/?
</H3>

é£xsl:for-each select="TEAM
<H4 ALIGN="CENTER">
<xsl:value-of select="@CITY"/>
<xsl:value-of select="@NAME"/>
</HA>

é/xsl:for-each>
</xs1:for-each>

">

</xsl:for-each>
</xs\:for-each>

<HR></HR>
Copyright 1999<A eee"http: //www.macfaq.com/personal . htm] ">
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Elliotte Rust</A> y Harold
<BR />
<A HREF="mailto:elharo@metalab.unc.edu">
elharo@metal<A ab.unc.edu

</BODY>
</HTML>

</xsl:template>

</xsl:istylesheet>
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Figure 5-7: Divisire 5-7: sions and team namesare diapplication of the XSL style sheet in Listing sisplayed afer

In the case of the TEAM elemare used as cont ents, the values of both its CITY and N iFach elements thatfortheiaheader. Also notice that the nestingottrowelforierarchy of the seasons, leagues,divisions, and te : :for-BeadotaanaesoneWiiomoho

ighly str lire matchinghierarchies, this i ; mes areuctured datalike the baseball statistics of listings especially for
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Players t natural. ‘oti ‘dividual players on a team. The most naThe next step is to add statistics for individXSL style sheet that arranges the
way to do this is in a table. Listing 5-6 sh yeanents are MeetttoeThe sameir stats in a table. No new «Bet° ineaandxs! -yalue-of elements are used on theicreme alite attributes. The outputis standard HTML table tags. Figure isplay:
results.

An XSLstyle sheet that places players and theirListing 5-6: y. statistics in a table

<?xml version="1.0"2>
- "»)

éxslistylesheet oe ngixst="http: //www.w3.org/TR/MD xsl
<xsl:template match="/">

<HTML>
<HEAD>

<TITLE> . .vey for-each select= SEASON" >
<xsl:value-of select="@YEAR"/>?

é/xs1:for-each>

Major League Basebal | Statistics
</TITLE>

</HEAD>
<BODY>

<xsl:for-each select="SEASON">
Oe elect="@YEAR"/>éxsl:value-of Ss RT?

Major League Basebal| Statistics
</HL>

<xsl:for-each selects" LEAGUET<H2 ALIGN="CEN ‘ . .
éxslivalue-of select= @NAME"/>

</H2>

<xsl:for-each selects"DIVISION?
<H3 ALIGN="CENTER" . ,
éxsl:value-of select= @NAME"/>
</H3>

<xsl:for-each select="TEAM">
<H4 ALIGN="CENTER"> , .
éxsl:value-of select="@CITY"/?
éxslivalue-of select="@NAME />
</H4>

<TABLE>
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<THEAD>
<TR>

<TH>Player</TH><TH>P</TH><TH> G</TH>
<TH>GS</TH><TH>AB</TH><TH>R</TH><THOH</ THD
<THDD</TH><TH>T</TH><TH>HR</TH><TH>RBI</ THD
<THDS</TH><TH>CS</TH><TH>SH</TH><TH>SF</TH>
<THDE</TH><TH>BB</TH><TH>SO</TH><TH>HBP</TH>

</TR>
</THEAD>

<TBODY>
<xsl:for-each select="PLAYER">

<TR>
<TD>
<xsl:value-of select="@GIVEN_NAME"/>
<xsl:value-of select="@SURNAME"/>

</TD>
<TD><xsli:value-of select="@POSITION"/></TD>
<TD><xsl:value-of select="@GAMES"/></TD>
<TD>

<xsl:value-of select="@GAMES_STARTED"/>
</TD>
<TD><xsl
<TD><xs]
<TD><xs]
<TD><xsl
<TD><xs]
<TD><xs]
<TD><xsl
<TD><xs]
<TD>
<xsl:value-of select="@CAUGHT_STEALING"/>

</TD>
<TD>
<xsl:value-of select="@SACRIFICE_HITS"/>

</TD>
<TD>
<xsl:value-of select="@SACRIFICE_FLIES"/>

</TD>
<TD><xsl:value-of select="@ERRORS"/></TD>
<TD><xsli:value-of select="@WALKS"/></TD>
<TD>
<xsl:value-of select="@STRUCK_OUT"/>

</TD>
<TD>
<xsl:value-of select="@HIT_BY_PITCH"/>

</TD>
</TR>

</xs1:for-each>
</TBODY>

</TABLE>

:value-of select="@AT_BATS"/></TD>
:value-of select="@RUNS"/></TD>
-value-of select="@HITS"/></TD>
:value-of select="@DOUBLES"/></TD>
-value-of select="@TRIPLES"/></TD>
-value-of select="@HOME_RUNS"/></TD>
:value-of select="@RBI"/></TD>
-value-of select="@STEALS"/></TD>

</xs1:for-each>

Continued
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 ‘cting 5-6 (continued) oT Aa rs eaeListing5-6( 2-2, 92864 882 23\8 8| Back" Famad "Stop_Rateth_Hone_|Seach Faves _tsioy | Mal Pires

é/xsi:for-each? [addresFi}D-vamabie\cDwnce\ssedted ee:|)  
1998 Major League Baseball Statistics

National League
</xsl -for-each>

</xsl -for-each?

<HR></HR>
ight 1999 .COeaeenttp: //www.macfag.com/persona! Jhtmi">

Elliotte Rusty Harold

East

Atlanta Braves  </A>
Player P G GS 4B R HeBR /> . D THRRBI S CSSHSF E BB SO HBP<A unek="mailto:eTharo@metalab.unc.edu > Marty Malloy SecondBase 11 8 283 5 101 1 Q000022 0elharo@metalab.unc.edu Ozzie Guillen Shortstop 83 59 26435 73 1511 22 14 4 2 6 2425 1ain Danny Bautista Outfield 82 27 14417 36 1103 17 103227 210Gerald .

williams Outfield 12951 26646 81 18310 44 115 2 1 5 1748 3

_ igor Tom Glavine starting 33 33éJxsiitemplate> Javier Lopez Catcher 13312448973 139211341065 3 1 8 5 3085 6Ryan Klesko Outfield 12912442769 11729118 70 5 3 0 4 2 5666 3
And

é/xsl - stylesheet> : # res First Race 152151 SSS 1NR1KQ771 da1717 6NS ALAR IGAIS =i= eee
 

Figure 5-8: Playerstatistics are displayed after applying the XSL style
sheetin Listing 5-6.

 
 

 
 
 

 
 

 

Separation of Pitchers and BattersOne discrepancy you might notice in Figure 5-8 § that theOtivare haners
is chapter and Chapter 4, we've alwa \properly. Throughoutthis c er eeeementi hether those stats were S oOa completely different set of statistics, W nosetable Stored meparate "om

content orattributes. Therefore, the pitchersreally Coren he isi into the table, you must test whe ,
the other players. Before putting a player in table, yong" testwrthen omiti itcher.If his POSITIONattribute contains the strin g“p r ‘him Then Feverse the procedure in a secondtable that only includes pitchers-P LAYER
elements whose PO SITION attribute containsthe string “pitcher.

For the table of pitchers, youlogically reverse this to the position being equal to
either “Starting Pitcher” or “Relief Pitcher”.(It is not sufficient to just change not
equal to equal. You also have to changeandto or.) The syntax lookslike this:

<xsl:for-each select="PLAYERL(@POSITION = ‘Starting Pit her’gor$ (@POSITION = ‘Relief Pitcher')]"> g Pireher”)
‘Note Only a single equals sign is used to test for equality rather than the double equals
SS sign used in C and Java. That’s because there’s no equivalent of an assignment

Se operatorin XSL.

iti : -each elementthatto add additional code to the xs1:for-ea c“You don't selectall players. Instead, you select those players
her. The syntax lookslike this:

To do this, you hav
selects the players.
whose POSITION attribute is not pitc

PLAYERL (@POSITION j= 'Pitcher' ">

ans 5-7 shows an XSL style sheet separating the batters and pitchers into twoft «rent tables. The pitchers’ table adds columnsfor all the usual pitcherstatistics.sting 5-1 encodesin attributes: wins, losses, saves, shutouts,etc. Abbreviations

; are used for the column labels to ke h i ieoneat “cect Brown hernec ep the table to a manageable width. Figure 5-9
i ief pitchers:

But because the XML document distinguishes between starting and relief pit
the true answer must test both cases:ect="PLAYERE (@POSITION t= "Starting pitcher’)-for-each se "

éxsl:for-eac N l= ‘Relief pitcher')1">gand$ (@POSITIO
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Listing 5-7: An XSL style sheet that separates batters
and pitchers

_ =" "o> ; 1 “5 |

cum) versionert iping:xsT=*nctp:/ awww ora/TRIS x |xsl:
ih

<xsl:template match="/"? |
<HTML>

<HEAD> 5 |rs ="SEASON">-for-each select= : ?oeyalue-of select= @YEAR"/>
</xs1:for-each?

Major League Basebal| Statistics
</TITLE>

</HEAD>
<BODY>

éxsl:for-each select="SEASON"?
<AYeelivalue-of select="@YEAR"/>

Major League Basebal] Statistics
</H1>

<xsl:for-each selects" LEAGUE?
ALIGN="CEN . .Hey rvalue-of select= @NAME"/>

</H2>

éxsl:for-eacn selects"DIVISION >
3 ALIGN="CEN . .cee y svalue-of select= @NAME"/>

</H3>

<xsl:for-each select="TEAM">
4 ALIGN="CENTER"> . .

ey ivalue-of select= @cITY"/>
éxslivalue-of select="@NAME" /?

 

</H4>

LE><rOT LOND<B>Batters</B></CAPTION?
<THEAD>

a H><TH>G</TH?P</T<TH>Player</TH> <TH? <
SGS</ THD <TH>ABS/ TH?

TDCITTLATH
H>S</TH><TH?SINS EC / THD CTHOBBS/ THD <TH? SOS/ TH?

<THDHBP</ TH?
</TR>

</THEAD?

H><THDH</ TH?re CyT TH>RBI</TH?
<TH SFS/TH?

Chapter 5 # Attributes, Empty Tags, and XSL

<TBODY>
<xsl:for-each select="PLAYER[ (@POSITION

!= 'Starting Pitcher’)
$and$ (@POSITION != ‘Relief Pitcher')]">
<TR>

<TD>

<xsl:value-of select="@GIVEN_NAME"/>
<xsl:value-of select="@SURNAME"/>

</TD>
<TD><xsl:value-of select="@POSITION"/></TD>
<TD><xsl:value-of select="@GAMES"/></TD>
<TD>

<xsl:value-of select="@GAMES_STARTED"/>
</TD>
<TD><xsl:value-of select="@AT_BATS"/></TD>
<TO><xsl:value-of select="@RUNS"/></TD>
<TD><xsl:value-of select="@HITS"/></TD>
<TD><xsl:value-of select="@DOUBLES"/></TD>
<TD><xsl:value-of select="@TRIPLES"/></TD>
<TD>

<xsl:value-of select="@HOME_RUNS"/>
</TD>
<TD><xsl:value-of select="@RBI"/></TO>
<TD><xsl:value-of select="@STEALS"/></TD>
<TD>

<xsl:value-of select="@CAUGHT_STEALING"/>
</TO>
<TD>

<xsl:value-of select="@SACRIFICE_HITS"/>
</TD>
<TD>

<xsl:value-of select="@SACRIFICE_FLIES"/>
</TD>
<TD><xsl:value-of select="@ERRORS"/></TD>
<TO><xsl:value-of select="@WALKS"/></TD>
<TD>

<xsl:value-of select="@STRUCK_OUT"/>
</TD>
<TD>

<xsl:value-of select="@HIT_BY_PITCH"/>
</TD>

</TR>
</xsl:for-each> <!-— PLAYER —>

</TBODY>
</TABLE>

<TABLE>
<CAPTION><B>Pitchers</B></CAPTION>
<THEAD>

<TR>

<TH>Player</TH><TH>P</TH><TH>G</TH>
<TH>GS</TH><TH>W</TH><THOL</THD<THDS</THD

Continued

125  IE 



Case 1:19-cv-00859-RTH   Document 82-1   Filed 04/29/22   Page 23 of 55

 
Part | + Introducing XML

Listing 5-7 (continued)

VUUOOY-KIH Document 82-1 Filed 04/29/22

CTHDCQX/ THD <TH? SO</ TH <TH? ERAC/ TH?SeTHOCTHOARG/TH><THDRC/ TH <THERTTTSeeee /THO<THOWP</ THD <THDBC/ TH <TH? BB</TH?
<TH>K</TH?

</TR>
</THEAD>

<TBODY>
<xsl:for-eac

= "Starting
gor$ (@POSI
<TR>

<TD>

h select="PLAYERL (@POSITION
Pitcher’)

TION = ‘Relief Pitcher’) ]">

<xsl:value-of select="@GIVEN_NAME" />
<xsl:value-of select="@SURNAME" />

</TD>
<TD><xsliva
<TD><xslivalue-o
<TD>

<xsl:value-of S
</TD>
<TD><xsliva
<TO><xsl:
<TO><xst:
<TD>
<xslival

</TD>
<TD>
<xslival

</TD>
<TO><xsl:
CTD><xS1:value-of select=
<TD>

jue-of select="@POSITION"/></TD?
f select="@GAMES"/></TD?

elect="@GAMES_STARTED"/>

jue-of select="QWINS"/></TD?
value-of select="@LOSSES" / ></TD>
value-of select="@SAVES"/></1D?
ue-of select="@COMPLETE_GAMES"/>

ue-of select="@SHUT_OUTS"/?
value-of select="@ERA"/></1D?"@INNINGS"/></TD?

<xsl:value-of select="@HOME_RUNS_AGAINST"/?
</TD>
<TD><xsl:value-of select="@RUNS_AGAINST"/?
</TD>
<TD>
<xsliva

</TD>
<TD>

jJue-of select="@EARNED_RUNS"/>

<xsl:value-of select="@HIT_BATTER"/?
</TD>
<TD>

</TD>

éxsl:value-of select="@WILD_PITCH"/?
CTD><xsl:value-of select="@BALK"/></TD?
<TD>
<xsl:value-of select=

</TD>
<TD?

“@WALKED_BATTER"/?

 

 
 

 
 
 

 
 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 

</xsl
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<xsl:value-of ="ops of select="@STRUCK_OUT_BATTER"/>
</TR>

</xs1:for- -creobys each> <!-— PLAYER —>
</TABLE>

</xsl:for-each> <!1— TEAM —

“) </xsl:for-each> <!- DIVISTON>xsl:for-each> <!— LEAGUE —>
</xsl:for-each> <!— SEASON —>

<HR></HR>

Copyrrant 1999F="http://wwwElliotte Rusty www .mactaq.com/personal htm! ">
</A>
<BR />
<A HREF="mailto:elh

celherognetetabsuncsedy
</BODY>

</HTML>

</xsl:template>

:stylesheet>

Teeeeee
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Player

Player Pp G GS

sadly second os AB R H D THRRBIS CSSHSFE §Mart ase 283 5Ozzie Guill it aY Bouticta eoristo 83 59 26435 73 1511 22 1 oe |any Willian ore 82 27 14417 36 1103 17 1 3 3 2 5
Javier Lopes 12951 26646 81 183

1

Sn Kien uot 133 12448973 139211 4 106 5 si 8sves ield 12912442769 11729118 70 30 aDGalarraga First Base 153 Feo st
ee 151555103 1692714412176 0 5ThirdBase 7 2 132 4 101 2

Pitchers meee
Tom Glavine Starting Pitcher 3333 20604 3 2.47 229.1 13 6763 2

fe 5-9: Pitchers are distinguier applyi e distinguished fropplying the XSLstyle sheetin ising players

Atlanta Braves

Batters

G GSWLSCGSOERA IP HR R ERHBWPB
0

Florida Marlins

 
—_——_)
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Element Contents and the select Attribute scimmesotan
i t data stored !i used on using XSL to forma ribute allyin this HAeen accessible when using CSS. However, io woka‘av

cleo youwa incl naracter data rather OF IP tothewell when yoru wtributes. t lement’s text is to be copied ini i i indicate that an €ane on ateimply roth nt’s name as the value of the select
output document, 1 ple, consider, once again, Listing
attribute of the xs!:va
5-8:

ly use the eleme
lue-of element. For exam

= "95
Son="1.0" standalone yes"?

isti - sng.xmi<?xml version= 1 t ISS
Listing oe eereet. typenttext/xs1” href= greeting.xs!
<GREETING>
Hello XML!
</GREETING>

. ” i header. First,*s suppose you want to Copy the greeting Hello XM into an H1 he
vouuseXSI . for-each to select the GREETING element:

<xsl:for-each sel act="GREETING">
<H1>
</H1>

é/xsi:for-each> tai the text 0!is alone is enough to copy the two H1 tags into the output.Placeect vexate,
theoe FET ING element between them, use x$1:¥ alue-o a tag)are occcted.
Th ay default, the contents of the current element (GRen, ’

Listing 5-9 shows the complete style sheet.

Listing 5-9: greeting.xsl
= =" .0" > ; 1com yereet xming :xsTatnetp://wwa.w3ora/TR/D xs

<xsl:template match="/">
<HTML>

<BODY>
<xsl:for-eac

<H1>
éxslivalue-of/?

</H1>
é/xsl:for-each?

</BODY>
</HTML>

</xsl:template>
</xsl:stylesheet?

h sel ect="GREETING">

ment 82-1 Filed 04729/22
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You can also use select to choose the contents of a child element. Simply make the
nameofthe child element the value of the se] ect attribute of xs1:value-of. For
instance, consider the baseball example from the previous chapter in which each
player’s statistics were stored in child elements rather than in attributes. Given this
structure of the document(whichis actually far more likely than the attribute-based
structure of this chapter) the XSL for the batters’ table looks like this:

<TABLE>
<CAPTION><B>Batters</B></CAPTION>
<THEAD>

<TR>

<TH>Player</TH><TH>P</TH><TH>G</TH>
<TH>GS</TH><TH>AB</TH><TH>R</TH><TH>H</TH>
<TH>D</TH><TH>T</TH><THDHR</THD<THORBI</THD
<TH>S</TH><TH>CS</TH><TH>SH</TH><TH>SFK/TH>
<THD>E</TH><TH>BB</TH><TH>SO</TH><TH>HBP</TH>

</TR>
</THEAD>

<TBODY>
<xsl:for-each select="PLAYER[ (POSITION

!= "Starting Pitcher’)
$and$ (POSITION != ‘Relief Pitcher')]">
<TR>

<TD>

<xsl:value-of select="GIVEN_NAME"/>
<xsl:value-of select="SURNAME"/>

</TD>
<TD><xsl:value-of select="POSITION"/></TD>
<TD><xsl:value-of select="GAMES"/></TD>
<TD>

<xsl:value-of select="GAMES_STARTED"/>
</TD>
<TD><xsl:value-of select="AT_BATS"/></TD>
<TD><xsl:value-of select="RUNS"/></TD>
<TD><xsl:value-of select="HITS"/></TD>
<TD><xsl:value-of select="DOUBLES"/></TD>
<TD><xsl:value-of select="TRIPLES"/></TD>
<TD><xsl:value-of select="HOME_RUNS"/></TD>
<TD><xsl:value-of select="RBI"/></TD>
<TD><xsl:value-of select="STEALS"/></TD>
<TD>

<xsl:value-of select="CAUGHT_STEALING"/>
</TD>
<TD>

<xsl:value-of select="SACRIFICE_HITS"/>
</TD>
<TD>
<xsl:value-of select="SACRIFICE_FLIES"/>

</TD>
<TD><xsl:value-of select="ERRORS"/></TD>
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<TD><xS1:Val ue-of sel ect="WALKS" {></TD>
oO :yalue-of select=" STRUCK_OUT"/> |
</TD>

sees ivalue-of select="HIT_BY_PITCH />
</TD> |

</TR> _</xsl:for-each? g<i— PLAYER —>
</TBODY>

</TABLE>
ment’si within each PLAYER element, the contentsoneeee NS,

VEN NAM SURNAME POSITION, GAMES, GAMES_STARTED, SeEALite
SeeBLES TRIPLES, HOME_RUNS, RBI, STEALS, CAUGHT_S EALING,
HoOe eneS, SACRIFICE FLIES, ERRORS, WALKS, STRUCK_OUTand
Ree nicl hildren are extracted and copied to the outpu a ceeR child
theeamesfor the attributes in he eenas weweon he quivalenti eis 2 eC

eenathelastrenaldifference is that the @ signs are missing. Theysection .
indicate an attribute rather thanachild.

i d, last, seventeentiti ample, the first, second, "o>", a ants oF
Postiondicularcontents: with specific attribute valves orwpe ey ts oFpletech j ibute values. ly tj ontentsor attri I ‘ oOwl
ootBe aveonical operators to combinedifferent snconer14. i .

setoremore of these possibilities whenwereturn to
 
 
 
 

 
 

 

CSS or XSL? i ful than CSS.
t. XSL is certainly more power

Css axs Cewer0somchedby its complexity. This chapter only touched on
ion, “ u use CSS and

learn and use than CSS, whichraises the question, Whenshould yo© , 1
when should you use XSL? d forf CSS Level 1 are supporte

i supported than XSL. Parts 0 Pe
HTML roteoraNetscape 4 and Internet Explorer 4 (althoust ans ve dis
tevonces exist) Furthermore, most of CSS Level 1 and soiffer .

.

of browsers. ve

e. CSS level 1 (which covers mostof the CSS youAdditionally, CSS is more stabl . vey
Ss
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working draft, and won’t befinalized until after this book is printed. Early adopters
of XSL have already been burned once, and will be burned again before standards
gel. Choosing CSS means you'relesslikely to have to rewrite your style sheets from
month to monthjust to track evolving software and standards. Eventually, however,
XSL will settle down to a usable standard.

Furthermore, since XSL is so new, different software implements different variations
and subsets of the draft standard.At the time of this writing (spring 1999) there are
at least three major variants of XSL in widespread use. Before this book is published,
there will be more.If the incomplete and buggy implementations of CSS in current
browsers botheryou,the varieties of XSL will drive you insane.

However, XSLis definitely more powerful than CSS. CSS only allows you to apply
formatting to element contents.It does not allow you to change or reorder those
contents; choosedifferent formatting for elements based on their contents or
attributes; or add simple, extra text like a signature block. XSL is far more appro-
priate when the XML documents contain only the minimum of data and noneof
the HTMLfrou-frou that surroundsthe data.

With XSL, you can separate the crucial data from everything else on the page,
like mastheads, navigation bars, and signatures. With CSS, you haveto includeall
these pieces in your data documents. XML+XSL allows the data documentsto live
separately from the Web page documents. This makes XML+XSL documents more
maintainable and easier to workwith.

In the long run XSL should becomethe preferred choice for real-world, data-intensive
applications. CSS is more suitable for simple pages like grandparents use to post
pictures of their grandchildren. But for these uses, HTMLaloneis sufficient. If you’ve
really hit the wall with HTML, XML+CSS doesn’t take you muchfurther before you run
into another wall. XML+XSL, by contrast, takes you far past the walls of HTML. You
still need CSS to work with legacy browsers, but long-term XSLis the wayto go.

summary
In this chapter, you saw examples of creating an XML documentfrom scratch.
Specifically, you learned:

+ Information can also be stored in an attribute of an element.

+ An attribute is a name-valuepair included in an element’s starttag.

+ Attributes typically hold meta-information about the element rather than the
element’s data.

+ Attributes are less convenient to work with than the contents of an element.
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1

g ispla
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Well-Formed .
XML Documents _.
 + +

in This Chapter

htTML4.0 has about a hundreddifferent tags. Most of sbaaNocuneae
these tags have half a dozen possible attributes for

several thousand different possible variations. Because XMLis Mark d
more powerful than HTML, you might think you need to know es oe ay '
even moretags, but you don’t. XMLgets its power through OCcoe
simplicity and extensibility, not through a plethora of tags. Wellformed XML

in stand-alone
In fact, XML predefines almost no tagsat all. Instead XML
allows you to define your own tags as needed. Howeverthese documents
tags and the documentsbuilt from them are not completely
arbitrary. Instead they haveto follow a specific set of rules
whichwewill elaborate upon in this chapter. A documentthat
follows theserules is said to be well-formed. Well-formedness + + + +
is the minimum criteria necessary for XML processors and
browsersto readfiles. In this chapter, you’ll examine the rules
for well-formed XML documents and well-formed HTML.

Particular attention is paid to how XMLdiffers from HTML.

Well-formed HTML

What XML Documents
Are Made Of

An XML documentcontains text that comprises XML markup
and character data. It is a sequential set of bytes of fixed
length, which adheres to certain constraints. It may or may
not be a file. For instance, an XML document may:

+ Be stored in a database

+ Becreated onthefly in memory by a CGI program
+ Be some combinationof severaldifferent files, each of

Which is embeddedin another

* Neverexistinafile of its own
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Definitions and

Validity
 

Xe has been described as a meta-markup language, that
is, a language for describing markup languages.In this

chapter you begin to learn how to documentand describe the
new markup languages you create. Such markup languages
(also knownasfag sets) are defined via a document type
definition (DTD), which is what this chapteris all about.
Individual documents can be compared against DTDsina
process knownasvalidation.If the document matches the
constraints listed in the DTD, then the documentis said to be
valid. If it doesn’t, the documentis said to be invalid.

Document Type Definitions
The acronym DTD stands for documenttype definition. A
documenttype definition providesa list of the elements,
attributes, notations, and entities contained in a document, as
well as their relationships to one another. DTDsspecify a set
of rules for the structure of a document. For example, a DTD
may dictate that a BOOK element have exactly one ISBN child,
exactly one TITLE child, and one or more AUTHOR children,
and it may or may not contain a single SUBTITLE. The DTD
accomplishesthis with a list of markup declarations for
particular elements, entities, attributes, and notations.

rGress- \\=This chapter focuses on element declarations. Chapters 9,
Reference, 10, and 11 introduce entities, attributes, and notations,

respectively.

DTDscanbe includedin thefile that contains the document

they describe, or they can be linked from an external URL.

¢)
CHAPTER

¢

40 4

In This Chapter

DocumentType
Definitions (DTDs}

Documenttype
declarations

Validation against
a DID

Thelist of elements

Element declarations

Comments in DTDs

Common DTDsthat
canbe shared
among documents

ey 4 +
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Such external DTDs can be shared by different dsocea € si f ocuments and Websiprovi means for applications, organizations, and interest grou es eeent, and enforce adherence to markup standards Groupsto agree NPOn:
For example, a publisher may wantahore ° n author to adhereto a partibecausermakesnt easierto lay out a book. An author may eterwritingword iAroa with a subying a out matching up each bullet point in the frontof the _Faeplisherto ch “ insiee the chapter. If the author writes in XML, it’s e .unefied by the ony whether the authoradhered to the predetermined f matpied byte.ansennutatwean ten heaor. ier than havi idoceViealone hopethat they spot all the minor Geationsframtheform. e format,
DTD iaesaioeensue that different people and programscan read each other’csibiy via ance,aetary agree on a single DTD for basic chemical notation,of an appropriate professi izatipossi! : professional orgatheamericanChemical Society, then they can be assured that poycanallreadsunderstand nother's papers. The DTD defines exactly whatis andi vonallowedtoPOEana jocumen The DTDestablishes a standard fortheediting software must support. E iFeigepreveextensions beyond those that the DTD declaresare invalid.Phas,wnware vendorsfrom embraci i rotocolsorderto lock users into their proprietary vette extending oPen Protocols ia
Furthermore, a DTD showshowthediffPur ho erent elements of a pawedoeaeek their data. A DTD enables you toseethe oaenure foneweslee and eparate rom the actual data. This means you can slap a lotofLan eepaint a hoting onto the underlying structure without destroying itrade yeypage ma se without changingits basic architectural plan Theeoaewe there neyno see or even be aware of the underlying structure butsone eeams ere, bum authors and JavaScripts, CGIs, servlets, datab 'S , databases, and
There’s more you can do with DTDs. You ca. n use them to defi iti

thatinsertone text such as a signature block or 0oeneesYou._aeente data to ataentry cers are adhering to the format you need Youcanrateaaoe formom relational and object databases. You can even use XMLante o convert different formats with suitable DT , atd and see what DTDsreally look like. e DTDs. So let's get

DocumentType Declarations
A documenttype dectarati ifi T T mation specifies the DTDaaa é a documentuses. Thcs aration appears myfocus SsProtos, after the XML eetrationbut beforeee‘ ment.Itm ain the documentt initi RLthe root él ype definitio URL i ifyiare the dacument tvpe definition is found. It may oven atainboth insoth, in
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which case the document type definition has two parts, the internal and external
subsets. samething as 4 document type definition.

er Only the document type definition is abbreviated DTD. A document type declara-Nes. tion must contain or refer to a document type definition, but a document typedefinition never contains a documenttype declaration. | agree that this is unnec-essarily confusing. Unfortunately, XML seems stuck with this terminology.Fortunately, most of the time the difference betweenthe twois not significant.

Aeaution A documenttype declaration is not the

Recall Listing 3-2 (greeting.xml) from Chapter3.It is shownbelow:
<?xml yersion="1.0" standalone="yes”??
ZGREET ING>
Hello XML!
</GREET ING?

e element, GREETING. (Remember, <?xml version
="1,0" stand alone="yes" 2? isa processing instruction, not an element.) Listing3-1 showsthis document, but now with a documenttype declaration. The docu-ment type declaration declares that the root element is GREET ING. The documenttype declaration also contains a document type definition, which declares that the
GREETING element contains parsed character data.

This document contains a sing)

- Listing 8-1: Hello XML with DTD
<?xml versi on="1.0" standa| one="yes" 2?
<{DOCTYPE GREETING [

<ELEMENT GREETING (PCDATA) >
>
<GREETING>
Hello XMLI
</GREETING>

The only difference between Listing 3.2 and Listing 8-1 are the three newlines
addedto Listing 8-1:

<!POCTYPE GREETING [
<!ELEMENT GREETING (4PCDATA) >

>
laration. The document type

Theselines are this Listing 8-1’s document type dec itself. The XML

declaration comes between the XMLdeclaration and the document!declaration and the document type declaration together are called the prolog of thedocument.In this short example, <?xml versi on="1.0" standalone="yes "2?> isthe XML declaration; ZIDOCTYPE GREET NG { <!ELEMENT GREETING (4EPCDATA) ><SELEMENT GREETING (qPCDATA)>is the
}> is the document type declaration;

 



Case 1:19-cv-00859-RTH   Document 82-1   Filed 04/29/22   Page 29 of 55

 
194

Case 1:19-cv-00859-RTH Document 82-1 Filed

Part I] ¢ Document Type Definitions

documenttype definition; and <GREETING> Hello XML! </GREETING>is the
documentor root element.

A documenttype declaration begins with <!DOCTYPE and ends with ]>. It’s
customaryto place the beginning and end on separatelines, but line breaks and
extra whitespace are notsignificant. The same documenttype declaration could be
written on a singleline:

<IDOCTYPE GREETING [ <!ELEMENT GREETING (#PCDATA)> J>

The nameof the root element—GREETING in this example follows <! DOCTYPE. This
is not just a name but a requirement. Any valid documentwith this documenttype
declaration must have the root element GREETING. In between the [ and the ] is the
documenttypedefinition.

The DTD consists of a series of markup declarations that declare particular
elements, entities, and attributes. One of these declarations declares the root
element. In Listing 8-1 the entire DTD is simply this oneline:

<!ELEMENT GREETING (#PCDATA)>

In general, of course, DTDs will be much longer and more complex.

Thesingle line <!ELEMENT GREETING (#PCDATA)> (case-sensitive as most things
are in XML) is an elementtype declaration. In this case, the name of the declared
element is GREETING.It is the only element. This element may contain parsed
character data (or #PCDATA). Parsed character data is essentially any text that’s not
markuptext. This also includes entity references, such as &amp;, that are replaced
by text when the documentis parsed.

You can load this documentinto an XML browseras usual. Figure 8-1 showsListing
8-1 in Internet Explorer 5.0. The result is probably what you’d expect, a collapsible
outline view of the documentsource.Internet Explorer indicates that a document
type declaration is present by adding the line <! DOCTYPE GREETING (View
Source for full doctype...)> in blue.

By D:\XML\BibleXCD\source\08\8-1_ xml + Mictosoft Internet Explorer
|] Fle Edt View Favoites Tools Help

2.6 8 A\/o & Oi61 eBack 

<?xml versian="1,0" standalones"yes" ?>
<IDOCTYPE GREETING (View Source for full doctype.,.)>
<GREETING>Hello XML!</GREETING> 
  

[e]Dore a ie item ee

Figure 8-1: Hello XML with DTD displayed in Internet Explorer 5.0
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Of course, the document can be combined with a style sheet just as it was in Listing
3-6 in Chapter3. In fact, you can use the samestyle sheet. Just add the usual
<?xml-stylesheet?> processing instruction to the prolog as shownin Listing 8-2.

Listing 8-2: Hello XML with a DTD andstyle sheet . = : .
<?xml version="1.0" standalone="yes"?>
<?xml-stylesheet type="text/css" href="greeting.css"?>
<!DOCTYPE GREETING [

<!ELEMENT GREETING (#PCDATA)>
]>
<GREETING>
Hello XML!
</GREETING>

Figure 8-2 showsthe resulting Web page. This is exactly the sameas it was in Figure
3-3 in Chapter 3 without the DTD. Formatting generally does not consider the DTD.

AY D- XML ETPeneteces el
| ie Edt View|Favortes Tooke Help

eo ee
Address [£27 D XML\Bibie\CDsource08N8-2nmi

‘Hello XML!

Figure 8-2 Hello XML with a DTD andstyle sheet displayed in Internet Explorer 5.0

 
Validating Against a DTD

A valid document must meetthe constraints specified by the DTD. Furthermore,its
root element must be the one specified in the documenttype declaration. What the
documenttype declaration and DTDin Listing 8-1 say is that a valid document must
looklike this:

<GREETING>

various random text but no markup
</GREETING>
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A valid document maynotlooklike this: documents before posting them so you can be confident that readers won't

encountererrors.
<GREETING>

<sometag>varioceome Emetyrs iy J s random text</sometag> There are abouta dozendifferent validating parsers available on the Web. Most of
</GREETING> them arefree. Most are libraries intended for programmersto incorporateinto their

Nor mayit looklikethis:

<GREETING>

<GREETING>various random text</GREETING>
</GREETING>

This document mustconsist of nothing more and nothingless than parsed
character data between an opening <GREETING> tag anda closing </GREETING>
tag. Unlike a merely well-formed document, a valid document doesnot allow
arbitrary tags. Any tags used must be declared in the document’s DTD.
Furthermore, they must be used only in the way permitted by the DTD.In Listing
8-1, the <GREETING> tag can be used only tostart the root element,andit may not
be nested.

Suppose we make a simple changeto Listing 8-2 by replacing the <GREETING> and
</GREETI NG> tags with <foo> and </foo>, as showninListing 8-3. Listing 8-3 is
invalid. It is a well-formed XML document, but it does not meet the constraints
specified by the documenttype declaration and the DTDit contains.

 own, morefinished products, and they have minimal(if any) user interfaces.
Parsers in this class include IBM’s alphaWorks’ XMLfor Java, Microsoft and
DataChannel’s XJParser, and Silfide’s SXP.

XMLfor Java: http: //www.alphaworks.ibm.com/tech/xml

XJParser: http: //www.datachannel.com/xml_resources/

SXP: http://www. loria.fr/projets/XSilfide/EN/sxp/

Somelibraries also include stand-alone parsers that run from the commandline.
These are programsthat read an XMLfile and report any errors found but do not
display them. For example, XJParseis a Java program included with IBM’s XMLfor
Java 1.1.16 class library in the samples .XJParse package. To run this program,
you first have to add the XMLforJavajarfiles to your Java class path. You can
thenvalidateafile by opening a DOS Windowora shell prompt and passing the
local name or remote URL ofthe file you wantto validate to the XJParse program,
like this:

C:\xml4j>java samples.XJParse.XJParse -d D:\XML\O8\invalid.xml

“Note At the timeof this writing IBM’s alphaWorks released version 2.0.6 of XMLfor Java.
Listing 8-3: Invalid HelloXML doesnot meet DTD niles a In this version you invoke only XJParse instead of samples.XJParse. However, ver-
oexm) version="1.0" standalone="yes"?>?xml-stylesheet type="text/css" href="greeti "2?<IDOCTYPE GREETING [ sneer ing.css

<!ELEMENT GREETING (#PCDATA)>

sion 1.1.16 provides more features for stand-alone validation.

You can use a URL instead ofa file name, as shown below:

C:\xml4j>java samples.XJParse.XJParse -d
http://metalab.unc.edu/books/bible/examples/08/inval id.xml

]}>
<foo>
Hello XML! In either case, XJParse respondswitha list of the errors found,followed by a tree
</foo> form of the document. For example:

D:\XML\O7\invalid.xml: 6, 4: Document root element, "foo", must
match DOCTYPE root, "GREETING". a

Note Notall documents haveto bevalid, and not all parsers check documents for valid- thiecontenoan 8, 6: Element “<foor® 3s nov varie in
~~ is In fact most Web browsers including 1E5 and Mozilla do not check documents <?xml version="1.0" standalone="yes"?>or validity. <?xml-stylesheet type="text/css" href="greeting.css"?>

A validating parser reads a DTD and checks whether a documentadheresto the
<IDOCTYPE GREETING [

<!ELEMENT GREETING (#PCDATA)>

rules specified by the DTD.If it does, the parser passes the data along to the XML I
application (such as a Web browseror a database).If the parser finds a mistake, ee XML 1ello \
thenit reports theerror. If you're writing XML by hand,you’! wantto validate your

 
</fo0>
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This is not especially attractive output. However, the purposeofa validating parser
suchas XJParseisn’t to display XMLfiles. Instead, the parser’s job is to divide the
documentintoa tree structure and pass the nodesof the tree to the program that
will display the data. This might be a Web browsersuch as Netscape Navigator or
Internet Explorer.It might be a database.It might even be a custom program you've
written yourself. You use XJParse, or other command line, validating parser to
verify that you’ve written good XMLthat other programscan handle. In essence,
this is a proofreading or quality assurance phase,notfinished output.

Because XMLfor Java and most other validating parsers are written in Java, they
shareall the disadvantages of cross-platform Java programs.First, before you can
run the parser you must have the Java DevelopmentKit (JDK) or Java Runtime
Environmentinstalled. Secondly, you need to add the XMLforJavajarfiles to your
class path. Neither of these tasks is as simple as it should be. Noneof these tools
were designed with an eye toward nonprogrammerend-users; they tend to be
poorly designedandfrustrating to use.

If you're writing documents for Web browsers, the simplest way to validate them is
to load them into the browser and see whaterrorsit reports. However, not all Web
browsersvalidate documents. Some may merely accept well-formed documents
withoutregard to validity. Internet Explorer 5.0 beta 2 validated documents, but the
release version did not.

Web-basedvalidators are an alternativeif the documents are placed on a Web
server and aren’t particularly private. These parsers only require that you enter the
URL of your documentin a simple form. They have the distinct advantage of not
requiring you to muck around with Java runtime software, class paths, and
environmentvariables.

Richard Tobin’s RXP-based, Web-hosted XML well-formedness checker and
validator is shown in Figure 8-3. You'llfind it at http://www. cogsci.ed.ac.uk/
&7Erichard/xml-check.html. Figure 84 showsthe errors displayed as a result of
using this program to validate Listing 8-3.

Brown University’s Scholarly Technology Group providesa validator at http://
www.stg.brown.edu/service/xmlvalid/ that’s notable for allowing you to
uploadfiles from your computerinstead of placing them on a public Web server.
This is shownin Figure 8-5. Figure 8-6 showsthe results of using this program to
validate Listing 8-3.
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,ee
d oH - Seatoh  Netcape Punt SR

XMLwell-formedness checker and
validator

Use this form to check an XML document for well-formedness and (optonally) vahdity. The
checker uses the RXP parser. Extemal entity references are included.

If the document is well-formed, the parser outputs the corresponding canonical XML.

Only HITP URLsare allowed.

fcep://sunsive. unc. edu/sml/invalid.xml check it | clear |
W validate?

Figure 8-3: Richard Tobin’s RXP-based, Web-hosted XML
well-formedness checker and validator

 

[XML checkerresults
The document appears to be well-formed. The canonical XML follows

“ " XM ffoo>
<?amistylesheet type="text/css”href="greeting. css festoorae10Helo leet os Se

anyas rere folee patacestascenceestes nnaepmomemnmmrveerrentstenaennrmne remnant

Warning: Start tag for undeclared element foo, —
in unnamed entity at line 6 char 5 ofhttp://sunsite.unc. edu/xml/invalid xml
Warning: Root elementts foo, should be greeting —
in unnamed entity at ine 6 char 5 ofhttp//surisite unc edwiemifinvalid. seal
Please report any problems with this checker to nchard@cogseied av uk

 
 

Figure 8-4: The errors with Listing 8-3, as reported by Richard
Tobin's XML validator

smn
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 Listing the Elements

Thefirst step to creating a DTD appropriatefor a particular documentis to
understandthe structureof the information you'll encode using the elements defined
in the DTD. Sometimes informationis quite structured, as in a contactlist. Other
timesit is relatively free-form,as in an illustrated short story or a magazinearticle.

 

XML Validation Form

 To validate a small XML document,just paste it into the text Geld below andhit
validate button. If the document is too large to be conveniently pasted into thetd
_ enterits filename into the local file field instead. For moreinstructions, seebelow

Note that this validatoris just that - a validator. It therefore requires a valid
Webs atSTG DOCTYPE declaration On the reasons why DOCTYPEdeclarations specificalland validation generally, are critical to the success ofXML,see STG technical re
ContactSTG  1998:2. See also the FAQ.

Local file: 
 

 
 

 

  
 
 

 
  

 

 
 

 

 

 

 
 

Let’s use a relatively structured documentas an example.In particular, let’s return
to the baseball statistics first shown in Chapter 4. Adding a DTD to that document
enablesus to enforce constraints that were previously adheredto only by
convention. For instance, we can require that a SEASON contain exactly two LEAGUE
children, every TEAM have a TEAM_CITY and a TEAM_NAME, and the TEAM_CITY
always precede the TEAM_NAME.

Recall that a complete baseball statistics document contains the following
[Pr\xMc\BibieycD\source\o7\7-3.mml ‘raw elements:

Suppress warming messages ,
Validate | ‘Clear| SEASON RBI

YEAR STEALS

LEAGUE CAUGHT_STEALING

LEAGUE_NAME SACRIFICE_HITS

DIVISION SACRIFICE_FLIES

I DIVISTON_NAME ERRORS

| ekfeet faced, est nas oo TEAM WALKS
Lf tates Hi esifem igbomenveptvinvatmbeas TEAM_CITY STRUCK_OUT
Validation Results for TEAMNAME HIT_BY_PITCH

0 e is jD: %5SCXML™SCBible%5CCD%5Csource%S5 | PLAYER COMPLETE_GAMES

Abrrnaennalosngfated kifoeeias nicamabendoe URNA “re
esa - . GIVEN_NAME ERA
Errors, Warnings: POSITION INNINGS

GAMES HOME_RUNS

ousSsesormscr GAMES_STARTED RUNS
error enclosiny undefined or lacks content mo: can’t check child: /C%:, aline8, D SSCHMIMSCRAMSCCDNCimueOSCOMSCTSm“eee AT_BATS EARNED_RUNSerror : end tag uses Gl for an undeclared element: soo :line9, D9SSCKMLY%SCBible%SCOD%SCeouseDsSCOMM5CT-3 amt RUNS HIT_BATTER
error (401): doctype name doesn't match GI for top-level element: fou: :

XGnparse exit status = 4 HITS WILD_PITCHES
s —— Se DOUBLES BALK
itDefDemetbec SeaFigure 8-6: The errors with Listing 8-3, as reported by Brown TRIPLES WALKED_BATTERHOME_RUNS STRUCK_OUT_BATTER
University’s Scholarly Technology Group’s XML validator
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WINS COMPLETE_GAMES

LOSSES SHUT_OUTS
SAVES

The DTD you write needs element declarations for each of these. Each element
declaration lists the name of an element and the children the element mayhave.
For instance, a DTD can require that a LEAGUE have exactly three DIVISION
children.It can also require that the SURNAME elementbeinside a PLAYER element,
neveroutside.It can insist that a DIVISION have an indefinite number of TEAM
elements but never less than one.

A DTD can require that a PLAYER have exactly one each of the GIVEN_NAME,
SURNAME, POSITION, and GAMES elements, but makeit optional whether a PLAYER
has an RBI or an ERA, Furthermore, it can require that the G1V EN_NAME, SURNAME,
POSITION, and GAMES elements be used ina particular order. A DTD can also
require that elements occur ina particular context. For instance, the GIVEN_NAM E,
SURNAME, POSITION, and GAMES may be used only inside a PLAYER element.

It’s often easier to begin if you have a concrete, well-formed example documentin
mind that usesall the elements you want in your DTD. The examples in Chapter 4
serve that purposehere.Listing 8-4 is a trimmed-downversion of Listing 4-1 in
Chapter 4, Although it has only two players, it demonstratesall the essential
elements.

Listing 8-4: A well-formed XML documentfor which a DTD
will be written

<?xml version="1.0" standal one="yes"?>
<SEASON>

<YEAR>1998</YEAR>
<LEAGUE>

<LEAGUE_NAME>National</LEAGUE_NAME>
<DIVISTON>

<DIVISTON_NAME>East</DIVISION_NAME>
<TEAM>

<TEAM_CITY>Florida</TEAM_CITY>
<TEAM_NAME>Marlins</TEAM_NAME>
<PLAYER>

<SURNAME> Ludwick</SURNAME>
<GIVEN_NAME>Eric</GIVEN_NAME>
<POSITION>Starting Pitcher</POSITION>
<WINSD>1</WINS>
<LOSSES>4</LOSSES>
<SAVES>O</SAVES>
<GAMES>13</GAMES>

5 Chapter8 +DocumentTypeDefinitionsandValidity 203 ;

ES_STARTED>6</GAMES_STARTED>SCOMPLETEGAME S90</ COMPLETE.GAMES>
<SHUT_OUTS>0</SHUT_OUTS>
<ERA>7 .44</ERA>
<INNINGS>32.2</INNINGS>
CHOME_RUNS>46</HOME_RUNS>

>7</RUNS>SPARNED.RUNSS31</EARNED_RUNS>
<HIT_BATTER>27</HIT_BATTER>
<WILD_PITCHES>O</WILD_PITCHES>
<BALK>2</BALK>

BATTER>O</WALKED_BATTER>CeTRUCKOUT.BATTERD17</STRUCK.OUT_BATTER>
</PLAYER>

>
PeURNAME> Dauba ch</SURNAMED

<GIVEN_NAME>Brian</GIVEN_NAME>
<POSITION> First Base</POSITION>

ES>10</GAMES>CCAMES,STARTEDD 3</GAMES_STARTED?
<AT_BATS>15</AT_BATS>
<RUNS>O</RUNS>
<HITS>3</HITS>
<DOUBLES>1</DOUBLES>
<TRIPLES>O</TRIPLES>
<HOME_RUNS>O</HOME_RUNS>

<RBID3C/RBI2LS>0<SCANGHT.ST EALINGSO</CAUGHTSTEALING
<SACRIFICE_HITS>O</SACRIFICE_HITS>
<SACRIFICE_FLIES>O</SACRIFICE_FLIES>
<ERRORS>0</ERRORS>
<WALKS>1</WALKS>
<STRUCK_OUT>5</STRUCK_OUT>
<HIT_BY_PITCH>1</HIT_BY_PITCH>

</PLAYER>
</TEAM>

eeteaM CITY>Montreal</TEAM_CITY>
<TEAM.NAME>Expos</TEAM_NAME>

</TEAM>

Oe eteaM CITY>New York</TEAM_CITY>
<TEAM_NAME>Mets</TEAM_NAME>

</TEAM>
>

eeeaM CITY>Philadel phia</TEAM_CITY>
<TEAM_NAME>Phillies</TEAM_NAME>
</TEAM>

Continued

 

 

 



Case 1:19-cv-00859-RTH   Document 82-1   Filed 04/29/22   Page 34 of 55

204 _Part i + DocumentType Definitions

 
 Case 1:19-cv-00859-RTH Document 82-1 Filed 04

Listing 8-4 (continued)
</DIVISION>
<DIVISION>

<DIVISION_NAME>Central</DIVISIDIVISI ON_NAME>
<TEAM_CITY>Chicago</TEAM_CITY>
<TEAM_NAME>Cubs</TEAM_NAME>

</TEAM>
</DIVISION>
<DIVISION>

<DIVISION_NAME>West</DIVISION<TEAM> vane
STEAMCITY >Arizona</TEAMCITY>|NAME>Diamondbacks</TEA</TEAM> MONANE?

</DIVISION>
</LEAGUE>
<LEAGUE>

<LEAGUE_NAME>American</LEAGUE_N<DIVISION> —NANED
<DIVISION_NAME>East</DIVISION<TEAM> Mane

<TEAM_CITY>Baltimore</TEAMCITY>
<TEAM_NAME>Orioles</TEAM_NAME>

</TEAM> -
</DIVISION>
<DIVISION>

<DIVISION_NAME>Central</DIVIDIVIS] STON_NAME>
STEAM_CITY>Chicago</TEAMCITY>|NAME>White Sox</TEAM_N</TEAM> ne

</DIVISION>
<DIVISION>

<DIVISION_NAME>West</DIVISION<TEAM> NAN
<TEAM_CITY>Anaheim</TEAM_CITY>
<TEAM_NAME>Angels</TEAM_NAME>

</TEAM>
</DIVISION>

</LEAGUE>
</ SEASON>
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Table 81 lists the different elements in this particular example, as well as the
conditions they must adhereto. Each elementhasalist of the other elements it must
contain, the other elements it may contain, and the elementin which it must be
contained. In somecases, an element may contain more than one child element of the
same type. A SEASON contains one YEAR and two LEAGUE elements. A DIVISION
generally contains more than one TEAM. Less obviously, some batters alternate
between designatedhitter and the outfield from game to game. Thus, a single PLAYER
element might have more than one POSITION. In the table, a requirementfor a
particular numberof children is indicated by prefixing the element with a number
(for example, 2 LEAGUE) and the possibility of multiple children is indicated by
adding (s) to the end ofthe element’s name, such as PLAYER(s).

Listing 8-4 adheres to these conditions.It could be shorterif the two PLAYER
elements and some TEAM elements were omitted. It could be longerif many other
PLAYER elements were included. However,all the other elements are required to be
in the positions in which they appear.

Note Elements have two basic types in XML. Simple elements contain text, also known
ee as parsed character data, ##PCDATA or PCDATAin this context. Compound ele-ments contain other elements or, more rarely, text and other elements. There are

no integer, floating point, date, or other data typesin standard XML. Thus, you
can’t use a DTD to say that the numberof walks must be a non-negative integer, or
that the ERA mustbe a floating point number between 0.0 and 1.0, even though
doing so would beusefulin exampleslike this one. There are some early efforts to
define schemasthat use XMLsyntax to describe information that might tradition-
ally be encodedin a DTD,as well as data type information. As of mid-1999,these
are mostly theoretical with few practical implementations.

Nowthat you'veidentified the information you'restoring, and the optional and
required relationships between these elements, you're readyto build a DTD for the
documentthat concisely — if a bit opaquely — summarizes those relationships.

It’s often possible and convenient to cut and paste from one DTD to another. Many
elements can be reused in other contexts. For instance, the description of a TEAM
works equally well for football, hockey, and most other team sports.

You can include one DTDwithin another so that a documentdrawstags from both.
You might, for example, use a DTD that describes the statistics of individual players
in great detail, and then nest that DTD inside the broader DTD for team sports. To
change from baseball to football, simply swap out your baseball player DTD for a
football player DTD.

parameterentity referencesare discussed in Chapter9, Entities.is To dothis, the file containing the DTD is defined as an external entity. External

 



Case 1:19-cv-00859-RTH   Document 82-1   Filed 04/29/22   Page 35 of 55

 Case 1:19-cv-00859-RTH Document 82-1 Filed 04 29/22 Page 35 of 55

206 Parti! + Document Type Definitions Chapter 8 + Document Type Definitions andValidity 207 :

  
 

The Elements in the Baseball Statistics
Table 8-1

 

Element Must Contain Be ContainedHRaagngaatscrinidueeneSuee

Element(if any) in PLAYER
Elements It Elements It Which It Must GAMES Text aesElement MustContain MayContain Be Contained GAMES_ Text

SEASON YEAR, 2 LEAGUE SERED

YEAR SEASON AT_BATS Text PLAYERText A
RUNS Text PLAYER

LEAGUE LEAGUE_NAME, SEASON PLAYER3 DIVISION HITS Text

LEAGUE_NAME Text LEAGUE DOUBLES Text PLAYER
LAYERDIVISION DIVISIONNAME TEAM(s) LEAGUE TRIPLES Text P

pueey HOME_RUNS Text PLAYER
DIVISION Text DIVISION RBI Text PLAYER
Nave STEALS Text PLAYER
TEAM TEAM_CITY, PLAYER(s) DIVISION CAUGHT. ext PLAYERTEAM_NAME

EAM_CIT STEALINGA

TEAM_CTTY Text TEAM SACRIFICE_ Text PLAYER
TEAM_NAME Text TEAM HITS
PLAYER SURNAME, GIVEN GAMES_STARTED, AT TEAM SACRIFICE Text PLAYER

_NAME, POSITION,|_BATS, RUNS, HITS, “FLIES
GAMES DOUBLES, TRIPLES, PLAYERHOME_RUNS, RBI, ERRORS Text

STEALS, CAUGHT_ WALKS Text PLAYER
STEALING, PLAYERSACRIFICE_HITS, STRUCK_OUT Text
SACRIFICE_FLIES, HIT_BY_ Text PLAYER
ERRORS, WALKS, PITCH
STRUCK_OUT, HIT_ PLAYERText
BY_PITCH, COMPLETE SECae
_GAMES, SHUT_OUTS, ERERA, INNINGS, HIT_ SHUT_OUTS Text PLAY
BATTER, WILD ERA Text PLAYER
PITCHES, BALK, PLAYERWALKED_BATTER, INNINGS Text

STRUCK_OUT_ HOME_RUNS Text PLAYER
BATTER _AGAINST

SURNAME Text PLAYER
ContinuedGIVEN_NAME Text PLAYER

POSITION Text PLAYER

 
ElementsIt

Element(if any) in
Which It Must

 



Case 1:19-cv-00859-RTH   Document 82-1   Filed 04/29/22   Page 36 of 55

 
Case 1:19-cv-00859-RTH Document 82-1 Filed 04 22 Page 36 of 55

a 208 5 PartI + Document Type Definitions Chapter 8 + DocumentType Definitions and Validity 209

 

ANY

Thefirst thing you haveto dois identify the root element. In the baseball example,
SEASON is the root element. The !DOCTYPE declaration specifiesthis:

Table 8-1 (continued) 
Element (if any) in

 

Elements It Elements it Which It Must
Ele t M ji ji iimen lust Contain May Contain Be Contained <IDOCTYPE SEASON [
RUNS_ Text PLAYER
AGAINST I>

HIT_BATTER Text PLAYER However,this merely says that the root tag is SEASON. It does not say anything
WILD_ Text PLAYER about what a SEASON element mayor maynot contain, which is why you must next
PITCHES declare the SEASON elementin an elementdeclaration. That’s done with thisline of

BALK Text PLAYER code:
WALKED_ Text PLAYER <!ELEMENT SEASON ANY>
BATTER

All element type declarations begin with <!ELEMENT (case sensitive) and end with

uea Text PLAYER >. They include the nameofthe element being declared (SEASON in this example)
followed by the content specification. The ANY keyword (again case-sensitive) says
thatall possible elements as well as parsed character data can be children of the
SEASON element.

 

Element Declarations
Eachtag used in a valid XML document must be declared with an element declara-
tion in the DTD. An element declaration specifies the name and possible contents of
an element. Thelist of contents is sometimescalled the content specification. The
content specification uses a simple grammarto precisely specify whatis and isn't
allowed in a document. This sounds complicated, butall it really means is that you
add a punctuation mark such as *, ?, or + to an element nameto indicate thatit
may occur more than once, may or may not occur, or must occurat least once.

Using ANY is commonfor root elements — especially of unstructured documents —
but should be avoided in most other cases. Generally it’s better to be as precise as
possible about the content of each tag. DTDs are usually refined throughouttheir
development, and tend to becomelessstrict over time as they reflect uses and
contexts unimaginedin thefirst cut. Therefore,it’s best to start out strict and
loosen things uplater.

#PCDATA

Although any element may appear inside the document, elements that do appear
mustalso be declared. Thefirst one needed is YEAR. This is the element declaration
for the YEAR element:

DTDsare conservative. Everything not explicitly permitted is forbidden. However,
DTD syntax does enable you to compactly specify relationships that are
cumbersometo specify in sentences. For instance, DTDs makeit easy to say that
GIVEN_NAME must come before SURNAME —which must comebefore POSITION,
which must comebefore GAMES, which must come before GAMES_STARTED, which
must come before AT_BATS, which must come before RUNS, which must come
before HITS — andthatall of these may appear only inside a PLAYER.

 
<!ELEMENT YEAR (#PCDATA)>

This declaration says that a YEAR may contain only parsed characterdata,thatis,
text that’s not markup.It may not contain children of its own. Therefore, this YEAR

It’s easiest to build DTDs hierarchically, working from the outside in. This enables elementis valid:
you to build a sample documentat the same time you build the DTDto verify that
the DTDis itself correct and actually describes the format you want. <YEAR>1998</YEAR>
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These YEAR elements are also valid:

<YEARD>98</Y EAR?
<YEAR> 1998 C.E.</YEAR?
<YEAR?

The year of our jord one thousand,
nine hundred, &amp; ninety-eight

</YEAR>

Even this YEAR element is valid because XML does not attempt to validate thecontents of PCDATA, only thatit is text that doesn’t contain markup.
<YEAR>Delicious, delicious, oh how boring</Y EAR?

elementis invalid because it contains child elements:However,this Y EAR

<YEAR>
<MONTH>d anuary</MONTH>
ZMONTH> February </MONTH?
éMONTH>March</MONTH>
CMONTH> Apri 1</MONTH?
<MONTH>May</MONTH>
<MONTH> dune</MONTH>
<MONTH> dul y</MONTH>
<MONTH>AUgust</ MONTH?
ZMONTH>September</ MONTH?
ZMONTH>October</MONTH?
ZMONTH> November </MONTH?
ZMONTH>December</MONTH?

</YEAR>
e document typeThe SEASON and ¥ FAR element declarations are included in th

declaration,like this:

<IDOCTYPE SEASON L
CIELEMENT SEASON ANY>
<ELEMENT YEAR (FPCDATA)>

>

nificant. The orderin which thedentationare notsig her. This next document typepearisn’t relevanteit
me thing:

As usual, spacing andin
element declarations ap
declaration means exactly the sa

ZIDOCTYPE SEASON C
<ELEMENT YEAR (PCDATA) >
<ELEMENT SEASON ANY>

)>

eT LY-cV-00859-RTH Document 82-1 Filed 04/2
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Both of these say that a S EASON element ma iBotne y contain parsedanyeroranyonedesrared elements in any order Theonlyothersuch
( ¢ , which may c iinstance, consider the documentin listings arsed character data, For

Listing 8-5: A valid document

<?xml version="1.0" "<IDOCTYPE SEASON [ tanga tonestyest?
<!ELEMENT YEAR (#PCDAT A

ELEMENT SEASON ANY> ”
<SEASON>

<YEAR>1998</YEAR>
</SEASON>

Because the SEASON elemau ent mayalso contain paiadditional text outside of the YEAR. Listing 8-6 Jomonstratesthis. youcan ac

_ Listing 8-6: A valid docu i‘ ment that contains a yEAr and normal
<?xml version="1.0" "

<in9cre: season standalone="yes"?>
'ELEMENT YEAR (#PCDATA

po EMENT SEASON ANY> °
<SEASON>

Weare 98 /VEAR?ajor League B</SEASON> , aseball
See

Eventually we'll dily we'll disallow dbecause SEASON i ocuments suchas this. However, for now it’Start with ANY foranalement atilyo ANY content. Mostofthe time it's ecsier to
ce it wi until you define tHe chiplaceit with the actual children you want allot it's children. Then you can
You éan attachasif a simple style shdeveloped in Ch yle sheet, such as the baseballstats.csWeb browser, a5shownoe8-6 — as shownin Listing 87andloaditin Figure 8-7. The baseballstats.css style sheet containsee
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ements that aren’t present in the DTD or the document part of
his is not a problem. Webbrowsers simply ignore any style rules for

tin the document.

style rules for el
Listing 8-7, but t
elements that aren’t presen

Listing 8-7: A valid document that contains a style sheet, a
year, and normaltext

2? ion="1.0" standalone="yes" ?2> .Ceee "text/css" href="basebal|stats.css 2?>
<?xml-stylesheet type=
<IDOCTYPE SEASON [

<ELEMENT YEAR (4EPCDATA)>
é1ELEMENT SEASON ANY>  

 
 

 
 
 

 
 
 
 
 
 

 
 
  

 
  

 
 
 

 
 
 
 

 

>
<SEASON>

LY EAR> 1998</Y EAR?
Major League Basebal]

</ SEASON?

  Seechtaachuanaian Bie teiert) A
“fie Edt Yew Favortes Tous Hepj
mee @ Ff Os

: Stop Refresh Home.
   
 

 
 

hat contains a style sheet, a YEAR
et Explorer 5.0

7: Avalid document t
d normaltext displayed in Intern

Figure 8-
element, an

tasachild,Child Lists
Because the SEASON element was declared to accept any elemen }elements could be tossed in willy-nilly. This is useful when you have text thatsmore orless unstructured, such as a magazine article where paragraphs,aar
bulleted lists, numbered lists, graphs, photographs, and subheads may aprapretty much anywherein the document. However, sometimes you mayvee -exercise morediscipline and control over the placementof your data. Karl
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you could require that every LEAGUE have one LEAGUE_NAME, that every PLAYER
have a GIVEN_NAME and a SURNAME, and that the GIVEN_NAME come before the
SURNAME.

To declare that a LEAGUE must have a name,simply declare a LEAGUE_NAME
element, then include LEAGUE_NAME in parenthesesat the end of the LEAGUE
declaration,like this:

<!ELEMENT LEAGUE (LEAGUE_NAME )>
<!ELEMENT LEAGUE_NAME (4#PCDATA)>

Each element should be declaredin its own <! £LEMENT> declaration exactly once,
evenif it appears as a child in other <! ELEMENT> declarations. Here I’ve placed the
declaration LEAGUE_NAME after the declaration of LEAGUE that refers to it, but that
doesn’t matter. XMLallows these sorts of forward references. The order in which
the element tags appearis irrelevant as longas their declarationsare all contained
inside the DTD.

You can add these two declarations to the document, and then include LEAGUE and
LEAGUE_NAME elementsin the SEASON. Listing 8-8 demonstratesthis. Figure 8-8
showsthe rendered document.

|Listing 8-8: A SEASONwithtwo LEAGUEchildren
<?xml version="1.0" standalone="yes"?>
<?xml-stylesheet type="text/css" href="baseballstats.css"?>
<!IDOCTYPE SEASON [

<!ELEMENT YEAR (4PCDATA)>
<!ELEMENT LEAGUE (LEAGUE_NAME)>
<!ELEMENT LEAGUE_NAME (#PCDATA)>

> SEASON ANY>
<SEASON>

<YEAR>1998</YEAR>
<LEAGUE>

<LEAGUE_NAME>American League</LEAGUE_NAME>
</LEAGUE>
<LEAGUE>

<LEAGUE_NAME>National League</LEAGUE_NAME>
L </LEAGUE>

_ </SEASON>
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It’s straightforward to expandtheset iechniquesto coverdivisions. AsLEAGUE_NAME, each LEAGUE has three DIVISION children. For oole“8

 
 

 

a | Q (aa 4 go | e- a ’
“Home| SeachFavotes_Hetoy | a , 
 

  

  

<IELEMENT LEAGUE (LEAGUE_NAME, DIVISION, DIVISION, DIVISION)>

One or More Children
Each DIVISION has a DIVISION_NAME and between four and six TEAM children.

American League ifyiSpecifying the DIVISION_NAME is easy. This is demonstrated below:

National League <!ELEMENT DIVISION (DIVISTON_NAME_ ><!ELEMENT DIVISTON_NAME CRPCDATA)>

 
 

 ES EEE
Figure 8-8: A valid document that contains a style sheet, a
YEAR element, and two LEAGUEchildren

[ES My Computer However, the TEAM children are tricki ,ina DIVISION, as shownbelow: ier. It’s easy to say you wantfour TEAM children
<ELEMENT DIVISION (DIVISION_NAME, TEAM, TEAM, TEAM TEAM) >

SequencesLet’s restrict the SEASON element as well. A SEASON contains exactly one YEAR,followed by exactly two LEAGUE elements. Instead of saying that a SEASON cancontain ANY elements, specify these three children by including them in SEASON’selement declaration, enclosed in parentheses and separated by commas, as follows:

Fiveand a are not harder. But how do you say you want between four and sixve? In fact, XML doesn't provide an easy wayto do this. But you can say you
want one or more of a given elementby placi inamein the child list. For example: y placing a plussign (+) after the element

<!ELEMENT DIVISION (DIVISION_NAME, TEAM+)>

Q ASON (YEAR, LEAGUE, LEAGUE)?ELEMENT SEASO (YEAR, LEAGU EAGUE) This says that a DIVISION element must contain a DIVISTON_NAME elementfoll

Alist of child elements separated by commas is called a sequence. With this owed by one or more TEAM elements.
declaration, every valid SEASON element must contain exactly one YEAR element,followed by exactly two LEAGUE elements, and nothing else. The complete
documenttype declaration now looks like this:

SN Tereis3 fardwaytoay inet a DIVISION contains between four and six TEAMx * nd not seven. However,it’s so ridiculous!nobody would actuallyuseit in : $$ ously complex that: : practice. Once you ;CIDOCTYPE SEASON [ if you can figure out how to doit. you finish reading this chapter, see
<IELEMENT YEAR (4EPCDATA) >
<!ELEMENT LEAGUE (LEAGUE_NAME) >
<!ELEMENT LEAGUE_NAME CHEPCDATA) >
<V ELEMENT SEASON (YEAR, LEAGUE, LEAGUE) >

]>

Zero or More Children
Each T ieet sporeContain one TEAM_C ITY, one TEAM_NAME, and anindefiniteBomHowever in thements. In reality, you need atleast nine players for a baseballDercasone ot ° pte=xampies in this book, many teamsare listed without playerspace. Thus, we want to specify that a TEAM can contain zero or more

wa. LA HE children Do i: . th i i| : Y x " 1 _ by appending an aster isk ¢ ) to the el iThe documentpartof Listing 8-8 does adhere to this DTD becauseits SEASONelement contains one Y EAR child followed by two LEAGUE children, and nothingelse. However,if the document included only one LEAGUE, then the document,though well-formed, would be invalid. Similarly, if the LEAGUE came before the YEAelementinstead of after it, or if the LEAGU E element had YEAR children,orif the —documentin any other way did not adhereto the DTD, then the document would
invalid and validating parsers would rejectit.

<!ELEMENT TEAM (TE AM_CITY, TEAM_N<ELEMENT TEAMCree CHDCOATAS AME, PLAYER*)>
JELEMENT TEAM_NAME (#HPCDATA)>
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Zero or One Child
The final elements in the doc
PLAYER.All of these are simple elements that c
declarations:

<!ELEMENT
<!ELEMENT
<!ELEMENT
<ELEMENT
<ELEMENT
<!ELEMENT
<{ ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<P ELEMENT
<L ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<ELEMENT
<!ELEMENT
<!ELEMENT
<L ELEMENT
<SELEMENT
<!ELEMENT
<!ELEMENT
<P ELEMENT
<ELEMENT
<ELEMENT
<!ELEMENT
<!ELEMENT
<ELEMENT
<P ELEMENT
<!ELEMENT
<ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT

Nowwecan write the declaration for the PLA
SURNAME, one GIVEN_NAME, one POSITION, aneach PLAYER also has one AT_BATS, RUNS, HITS, and so forth. However, I’m not
it’s accurate to list zero runs for a pitc
likely will lead to division by zero errors W
and so on.If a particular element doesn’t app
available, then the more sensible th
the player’s information. We don't a

SURNAME (4FPCDATA)>
GIVEN_NAME (#PCDATA)>
POSITION (#PCDATA)>
GAMES (#PCDATA)>
GAMES_STARTED (4#PCDATA)>
AT_BATS (#PCDATA)>
RUNS (4##PCDATA)>
HITS (#PCDATA)>
DOUBLES (4#PCDATA)>
TRIPLES (#PCDATA)>
HOME_RUNS (#PCDATA)?
RBI (##PCDATA)>
STEALS (4#PCDATA)>
CAUGHTSTEALING (#PCDATA)>
SACRIFICE_HITS (i##PCDATA)>
SACRIFICE_FLIES (d#PCDATA)>
ERRORS (i##PCDATA)>
WALKS (##PCDATA)>
STRUCK_OUT (##PCDATA)>
HIT_BY_PITCH (#PCDATA) >
COMPLETE_GAMES (#PCDATA)>
SHUT_OUTS (G#PCDATA)>
ERA (#PCDATA)>
INNINGS (#PCDATA)>
EARNEDRUNS (#PCDATA) >
HIT_BATTER (#PCDATA) >
WILDPITCHES (#PCDATA)>
BALK (4#PCDATA)>
WALKEDBATTER (4#PCDATA)>
WINS (#PCDATA)>
LOSSES (#PCDATA)>
SAVES CH#PCDATA)>
COMPLETE_GAMES (4PCDATA)>
STRUCK_OUT_BATTER (##PCDATA)>

umentto be broughtinto play are the children of the
ontain only text. Here are their

YER element. All players have one
d one GAMES. We could declare he

her who hasn't batted. For one thing, thi
hen you start calculating

ly to a given p
ing to dois too
llow more than oneof each e

layer,orif it’s not
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player. Thus, we wantzero or one elemen iwus, t of the given type. Indicate this i ielementlist by appending a question mark (?) to the element. as shownbelow.
<!ELEMENT PLAYER (GIVEN NAME, SU_NAME, SURNAME, P

GAMES_STARTED, AT_BATS?, RUNS?, HTS? DOUBLES?
TRIPLES?, HOMERUNS? , RBI? STEALS?, CAUGHT_STEALING?_HITS?, E_FLIES?, ERRORS?, WALKS?,STRUCK_OUT?, HIT_BY_PITCH?, WINS?. CAVES?_OUT?, HIT_BY_ ?, WINS?. LOSSES?. ?COMPLETE_GAMES?, SHUT_OUTS?, ERA?. INNINGS?, EARNED RUNS?
HIT_BATTER? ,WILD_PITCHES? 2

, STRUCK_OUT_BATTER?) ?, BALK?,WALKED_BATTER?,
 
 
 
 
 
 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

 

aaSayset every PLAYER has a SURNAME, GIVEN_NAME, POSITION, GAMES, andae apear Furthermore, each player may or may not havea single AT. BATS: , DOUBLES, TRIPLES, HOME_RUNS, RBI, STEALS, CAUGHT_STEALING,
SACRIFICE_HITS, SACRIFICE_FLIEwhtBY.PITCH. _ S, ERRORS, WALKS, STRUCK_OUT, and

The Complete Document and DTD
We now have a complete DTD for baseball ististatistics. Thi idocumentpartof Listing 8-4, is shownin Listing 89 his BED» along with the

Listing 8-9 only covers a single team a i-e é nd nine players. On the CD-ROM you'll fiadocument containing statistics for all 1998 Major League teams and ra onathe examples/baseball/1998validstats.xml directory. preyers in

Ee 8-9: A valid XML document on baseball: statistics with a DTD

<?xml version="1.0" stand =" "<IDOCTYPE SEASON [ naa Tonestyest?
oy ELEMENT YEAR (#PCDATA)>LEAGUE (LEAGUE_NAME, DI

<ELEMENT LEAGUE_NAME (4PCDATA)> VESTON, DIVTSTON, DINISTON)>
<HELEMENT DIVISION_NAME (4PCDATA)>
<HELEMENT DIVISION (DIVISIONNAME, TEAM+)>
<1 ELEMENT SEASON (YEAR, LEAGUE, LEAGUE)>
ciELE TEAM (TEAM_CITY, TEAM_NAME, PLAYER*)>
CHELEMENT TEAM_CITY (PCDATA)>HAEFEM, EL

| (GIVEN_NAME, SURNAMEGAMESSTARTED, WINS?, LOSSES?, SAVES? SAES
Continued
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<DIVISION>

sea SE ce ag <DIVISION_NAME>East</DIVISION_NAME>
Listing 8-9 (continued) <TEAM>S? <TEAM_CITY>Florida</TEAM_CITY>? OUBLES?. TRIPLES?, HOME_RUNS?, }AT_BATS?, RUNS?, HITSLING? SACRIFICE_HITS?. <TEAM_NAME>Marlins</TEAM_NAME>RBI?, STEALS? CAUSEORS? WALKS? STRUCK OuUT?, <PLAYER>

SACRIFICE_FLIES?, i, ? >

 
?

HIT_BY_PITCH?, COMPLETE_GAMES?, SHUT_OUTS? ERA? INNINGS?,
EARNED_RUNS?, HIT_BATTER?. WILD_PITCHES?, 2,
WALKED_BATTER?, STRUCK_OUT_BATTER? )

<GIVEN_NAME>Eric</GIVEN_NAME>
<SURNAME> Ludwick</SURNAME>
<POSITION>Starting Pitcher</POSITION>
<GAMES>13</GAMES>

> 4pCDATA)> <GAMES_STARTED>6</GAMES_STARTED>ENT SURNAME ( <WINS>1</WINS>
CHELEMENT GIVENNAME (4PCDATA)? CLOSSES>4</ LOSSES>ZIELEMENT POSITION (#PCDATA)? CSAVESSO</ SAVESD
CLELEMENT GAMES (4#PCDATA)*)

NT GAMES_STARTED (4PCDATA)?>
CECEMENT COMPLETE_GAMES (4PCDATA)>
ZIELEMENT WINS (#EPCDATA) >
CIELEMENT LOSSES (4#PCDATA)?
CLELEMENT SAVES (4PPCDATA)?
CIELEMENT AT_BATS (4#PCDATA)>
CIELEMENT RUNS (4PCDATA)?
CIELEMENT HITS (PCDATA)?
CIELEMENT DOUBLES (##PCDATA)?
CIELEMENT TRIPLES (#PCDATA)?
CIELEMENT HOME_RUNS (#PCDATA)>
ZIELEMENT RBI CHPCDATAY>T STEALETEMENT CAUGHTSTEALING (4PCDATA)>?
CIELEMENT SACRIFICE_HITS (PCDATA)?
CIELEMENT SACRIFICE_FLIES (PCDATA)
CIELEMENT ERRORS (4PCDATA)?
CLELEMENT WALKS (4PCDATA)>?

<COMPLETE_GAMES>0</COMPLETE_GAMES>
<SHUT_OUTS>0</SHUT_OUTS>
<ERA>7 .44</ERAD
<INNINGS>32,2</INNINGS>
<EARNED_RUNS>31</EARNED_RUNS>
<HIT_BATTER>27</HIT_BATTER>
<WILD_PITCHES>O0</WILD_PITCHES>
<BALK>2</BALK>

<WALKED_BATTER>0</WALKED_BATTER>
<STRUCK_OUT_BATTER>17</STRUCK_OUT_BATTER>

</PLAYER>
<PLAYER>

<GIVEN_NAME>Brian</GIVEN_NAME>
<SURNAME>Daubach</SURNAME>
<POSITION>First Base</POSITION>
<GAMES>10</GAMES>
<GAMES_STARTED>3</GAMES_STARTED>
<AT_BATS>15</AT_BATS>
<RUNS>O</RUNS>

C\ELEMENT STRUCK_OUT (PCDATA) > CHI TS53¢ /HITS>ZIELEMENT HIT_BY_PITCH (4EPCDATA)> DOUBLES 1</DOUBLES>
ZYELEMENT SHUT_OUTS (PCDATA) > CTRIPLESO0</TRIPLES>CUELEMENT ERA (4#PCDATA)? <HOME_RUNS>O</HOME_RUNS>
CLELEMENT INNINGS (4#PCDATA)? rays <RBI>3</RBI><ELEMENT HOME_RUNS_AGAINST (iPCDA CSTEALS90¢/ STEALS?
CV ELEMENT RUNSAGAINST (fPCDATA)>?
<P ELEMENT EARNED_RUNS (PCDATA)
<t ELEMENT HIT_BATTER (PCDATA) ?
<TELEMENT WILD_PITCHES (#PCDATA)?
<ELEMENT BALK (4FP CDA
<!ELEMENT WALKED_BATTER (HPCDATA)> ,
<VELEMENT STRUCK_OUT_BATTER (PCDATA)

<CAUGHT_STEALING>O</CAUGHT_STEALING>
<SACRIFICE_HITS>0</SACRIFICE_HITS>
<SACRIFICE_FLIES>0</SACRIFICE_FLIES>
<ERRORS>O</ERRORS>
<WALKS>1</WALKS>

<STRUCK_OUT>5</STRUCK_OUT>
<HIT_BY_PITCH>1</HIT_BY_PITCH>

| </PLAYER>| a </TEAM><SEASON> </TEAY
} CY EARD 1998</¥ EAR>

<LEAGUE>

<TEAM_CITY>Montreal</TEAM_CITY>
<TEAM_NAME>Expos</TEAM_NAME>

TEAGUE,NAMEDNat ional </LEAGUE_NAME?

 
continued
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Listing 8-9 (continued)
</TEAM>
<TEAM>

<TEAM_CITY>New York</TEAM_CITY>
<TEAM_NAME>Mets</TEAM_NAME>

</TEAM>
<TEAM>

CITY>Phi ladelphia</TEAM_CITY><TEAM_
<TEAMNAME>Phillies</TEAM_NAME>
</TEAM>

</DIVISION>
<DIVISION>

CDIVISION_NAME>Central</DIVISTON_NAME>
<TEAM>

<TEAM_CITY>Chicago</TEAM_CITY>
<TEAM_NAME>Cubs</TEAM_NAME>

</TEAM>
</DIVISION>
<DIVISION>

CDIVISION_NAME>West</DIVISION_NAME
<TEAM>

<TEAM_CITY>Arizona</TEAM_CITY?
CTEAM_NAME>Di amondbacks</TEAM_NAME?

</TEAM?
</DIVISTON>

</LEAGUE>
<LEAGUE>

<LEAGUE_NAME>American</LEAGUE_NAME
<DIVISTON>

CDIVISION_NAME>East</DIVISTON_NAME?
<TEAM>

jmore</TEAM_CITY><TEAM_CITY>Balt
CTEAM_NAME>Orioles</TEAM_NAME?>

</TEAM>
</DIVISTON>
<DIVISTON>

CDIVISION_NAME>Central</DIVISTON_NAME>
<TEAM>

</TEAM_CITY><TEAM_CITY>Chicago
<TEAM_NAME>White Sox

</TEAM>
</DIVISION>
<DIVISION>

CDIVISION_NAME>West</DIVISION_NAME?
<TEAM>

ITY>Anaheim</TEAM_CITY><TEAM_C
<TEAM_NAME> Angel s</TEAM_NAME>

</TEAM>
</DIVISTON>

</LEAGUE>
</SEASON>

</TEAM_NAME>
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Listing 8-9 is not the only possible documentthat matches this DTD, however.Listing 8-10 is also a valid document, becauseit containsall required elements in
their required order and does not contain any elements that aren’t declared. This i
probablythe smallest reasonable document that you can create that fits the DTD °
The limiting factors are the requirements that each SEASON contain two LEAGUE ,
children, that each LEAGUE contain three DIVISION children, and that each
DIVISION contain at least one TEAM.

Listing 8-10: Another XMLdocumentthat’s valid accordithe baseball DTD | ee ccording to
<?xml version="1.0" stand =" "?<IDOCTYPE SEASON [ atonesiyes!?

cpELEMENT YEAR (#PCDATA)>| NT LEAGUE (LEAGUE_NAME<IELEMENT LEAGUE_NAME (IBCDATA)> DIVTSTON, OVESTON)?
<!ELEMENT DIVISIONNAME (#PCDATA)>
<ELEMENT DIVISION (DIVISIONNAME, TEAM+)>
<!ELEMENT SEASON (YEAR, LEAGUE, LEAGUE)>
<ELEMENT TEAM (TEAM_CITY, TEAM_NAME, PLAYER*)>
<!ELEMENT TEAM_CITY (#PCDATA)>

<LELEMENT TEAMNAME (4EPCDATA)>| AYER (GIVEN_NAME, SURNAME, PGAMESSTARTED, COMPLETE_GAMES?, WINS? LOSSES? neies2
AT_BATS?, RUNS?, HITS?, DOUBLES?, TRIPLES?, HOME _RUNS?,
RBI?, STEALS?, CAUGHT_STEALING?, SACRIFICE_HITS?,
SACRIFICE_FLIES?, ERRORS?, WALKS?, STRUCK_OUT?, —
HIT_BY_PITCH?, COMPLETE_GAMES?, SHUT_OUTS?, ERA?, INNINGS?
FARNED_RUNS?, HIT_BATTER?, WILD_PITCHES?, BALK?, -

, WALKED_BATTER?, STRUCK_OUTBATTER?) -
<!ELEMENT SURNAME (4fPCDATA)>
<!ELEMENT GIVENNAME G#PCDATA)>
<!ELEMENT POSITION (4PCDATA)>
<!ELEMENT GAMES (4PCDATA)>

<HELEMENT GAMES_STARTED (#PCDATA)>
<IELEMENT COMPLETE_GAMES (#PCDATA)>
<!ELEMENT WINS (#PCDATA)>
<!ELEMENT LOSSES (#PCDATA)>

<!ELEMENT SAVES (4PCDATA)>
<!ELEMENT AT_BATS (/PCDATA)>
<TELEMENT RUNS (#PCDATA)>
<ELEMENT HITS (#PCDATA)>
<! LEMENT DOUBLES (4PCDATA)>!ELEMENT TRIPLES (#PCDATA)>

, S!ELEMENT HOME_RUNS (4PCDATA)>
Continued
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Listing 8-10 (continued)
<!ELEMENT
<L ELEMENT
<!ELEMENT
<P ELEMENT
<!ELEMENT
<!ELEMENT
<ELEMENT
<PELEMENT
<TELEMENT
<!ELEMENT
<ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<PELEMENT
<VELEMENT
<!ELEMENT
<VELEMENT

RBI (4#PCDATA)?
STEALS (#PCDATA)>
CAUGHT_STEALING (4HPCDATA) >?
SACRIFICE_HITS (4PCDATA) >
SACRIFICE_FLIES (4HPCDATA)>
ERRORS (#PCOATA)?
WALKS (4#PCDATA)>
STRUCK_OUT (#FPCDATA)?
HIT_BY_PITCH (4#fPCDATA) >
SHUT_OUTS (4FPCDATA) >
ERA (4#PCDATA)>
INNINGS (4#PCDATA)>

9-RTH

HOME_RUNS_AGAINST (4qHPCDATA)?
RUNS_AGAINST (FP CDATA) >
EARNEDRUNS (#PCDATA)?
HIT_BATTER (#PCDATA)?
WILD_PITCHES (#HPCDATA) >
BALK (PCDATA)?
WALKED_BATTER (4EPCDATA) >

<!ELEMENT STRUCK_OUT_BATTER (4HPCDATA) >

>
<SEASON?

ZY EAR>1998</Y EAR>
<LEAGUE?

CLEAGUE_NAME>Nat ional </LEAGUE_NAME?
<DIVISION>

DIVISIONNAME> East</DIVISTON_NAME?
<TEAM>

CTEAM_CITY>Atlantas/TEAM_CITY?
CTEAM_NAME>Braves</TEAM_NAME?

</TEAM>
<TEAM>

<TEAM_CITY>F10
<TEAM_NAME>Mar

</TEAM>
<TEAM>

<TEAM_CITY>Montr
CTEAM_NAME>Expos</TEAM_NAME>

</TEAM>
<TEAM>

<TEAM_CITY>New
CTEAM_NAME>Mets</TEAM_NAME?

</TEAM>
<TEAM>

<TEAM_CITY>Phi
<TEAM_NAME>Phillies
</TEAM>

rida</TEAM_CITY>
Tins</TEAM_NAME>

eal</TEAM_CITY>

York</TEAM_CITY>

ladelphia</TEAMCITY?
</TEAM_NAME>

Document 82-1 Filed 04/49/22

 

 
 
 

 
 

 
 
 

 
 

 
 
 
 
 
 

 

Page 43 of 55

Chapter 8 + DocumentType Definitions and Validity 224

</DIVISION>
<DIVISION>

<DIVISION_NAME>Central<DIVIST /DIVISION_NAME>
<TEAM_CITY>Chicago</TEAM_CITY>
<TEAM_NAME>Cubs</TEAM_NAM</TEAM> NAMES

</DIVISION>
<DIVISION>

<DIVISION_NAME>West</DIDIVES! VISION_NAME>
<TEAM_CITY>Arizona</TEAM_CITY>
<TEAM_NAME>Di amondbct tans acks</TEAM_NAME>

</DIVISTON>
</LEAGUE>
<LEAGUE>

<LEAGUE_NAME>American</<DIVISTON> LEAGUE_NAME>
<DIVISION_NAME>East</DIOTE ANS VISTON_NAME>

<TEAM_CITY>Baltimore</TEAM_CITY>
<TEAM_NAME>Orioles</TEA</TEAM> MNES

</DIVISION>
<DIVISTON>

<DIVISION_NAME>Central<ota /DIVISION_NAME>
<TEAM_CITY>Chicago</TEAM_CITY>
<TEAM_NAME>White Sox<CI TEAMS x</TEAM_NAME>

</DIVISTON>
<DIVISTON>

<DIVISION_NAME>West</DIOTE ANS VISTON_NAME>
<TEAM_CITY>Anaheim</TEAM_CITY>
<TEAM_NAME>Angels</TEA</TEAM> , NCNANE?

</DIVISTON>
</LEAGUE>

</SEASON>
en

1

Oices
i general, a siSBoccur incecuparent cement has manychildren. To indicate that the childrenelement may be rend t ey are separated by commas. However, each such childDumber of ui xed with a question mark,a plussign, or an asterisk to adjustmes it appears in that place in the sequence
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So far, the assumption has been madethat child elements appear oraonr appearin a ific order. You may, however, wish to make your DTD more exible,
by Tlowi ‘¢ document authors to choose between different elementsaVMENT
it ‘ Forexample in a DTD describing a purchase by a customer, eaePeaceee rnight have either a CREDIT_CAROchild or a CASH child providing
ovonmationabout the methodof payment. However, an individual PA
not have both.  

 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 

 
 
 
 

 

 
 

 

You can indicate that the document author needs to input either oneorane.
element by separating child elements with a vertical par COaaysays ooo, ion. For example,tne 10in the parent’s element declarationCOMENT clement must have a single child of type CASH or CREDIT_CARD

<ELEMENT PAYMENT (CASH | CREDIT_CARD)>
i b

This sort of content specification is called a choice. YoucaneratDanyoeo .
i ith vertical bars when you want exactlySole,thefollowing says that the PAYMENT element must have a single child of

type CASH, CREDIT_CARD, or CHECK.
YELEMENT PAYMENT (CASH | CREDIT_CARD | CHECK) >

i rentheses.

The vertical bar is even more useful when you grove Ceewhe
inati lements in parentheses,an group combinations ofe sufl natwerentheses with asterisks, question marks, and plus signs toni tnt one

articular combinations of elements must occur zero or More, :
or more times.

Children with Parentheses i i i Jement
The final thing you need to know about arranging child elemen’’ inPnaem

larations is how to group elements with parentheses. Eac se P oeon bines several elements as 4 single element. This parenthesized . emCOoll
then be nestedinside other parenthesesin place of a single nenvou can
it may then havea plussig,a commaoF8srTearenthesized ours

arenthesized combinatt

Brucequite complex structures. This is a very powerful technique.
withi i Jements that must alternatele, considera list composedof two element: etronother.This is essentially how HTML's definition list worFacoeaul

should match one <dd> tag. If you replicate this structure in :
the d1 element lookslike this:

<IELEMENT d] (dt, dd)*> |
ir bei eated, Mm

The parentheses indicate thatit’s the matched <dt><dd> pair being rep
<dd> alone.

_ Chapter +Documentype Definitionsand validity 225,

Often elements appear in more or less random orders. News magazinearticles
generally have a title mostly followed by paragraphsof text, but with graphs,
photos, sidebars, subheads,and pull quotes interspersed throughout, perhaps with
a byline at the end. You canindicate this sort of arrangementbylisting all the
possible child elementsin the parent’s element declaration separated byvertical
bars and groupedinside parentheses. You can then place an asterisk outside the
closing parenthesis to indicate that zero or more occurrences of any of the
elementsin the parenthesesare allowed. For example;

<!ELEMENT ARTICLE (TITLE, (P | PHOTO | GRAPH | SIDEBAR
| PULLQUOTE | SUBHEAD)*, BYLINE? )>

As another example, suppose you wantto say that a DOCUMENT element, rather than
having anychildren atall, must have one TITLE followed by any numberof
paragraphsof text and imagesthat maybefreely intermingled, followed by an
optional SIGNATURE block. Write its element declaration this way:

<!ELEMENT DOCUMENT (TITLE, (PARAGRAPH | IMAGE)*, SIGNATURE? )>

This is not the only wayto describethis structure.In fact, it may not even be the
best way. An alternative is to declare a BODY element that contains PARAGRAPH and
IMAGE elements and nest that between the TITLE and the SIGNATURE. For example:

<!ELEMENT DOCUMENT (TITLE, BODY, SIGNATURE? )>
<!ELEMENT BODY ( (PARAGRAPH | IMAGE)*)>

Thedifference between these two approachesis that the second requires an
additional BODY elementin the document. This element provides an additionallevel
of organization that may (or maynot) be useful to the application that’s reading the
document. The question to ask is whether the reader of this document (who may
be another computer program) may wantto consider the BODY asasingle item in
its own right, separate from the TITLE and the SIGNATURE and distinguished from
the sum ofits elements.

For another example, consider international addresses. Addresses outside the
United States don’t always follow U.S. conventions.In particular, postal codes
sometimes precedethestate or follow the country,as in these two examples:

Doberman-YPPAN
Box 2021

St. Nicholas QUEBEC
CAN GOS-3LO

or

Editions Sybex
10/12 Villa Coeur-de-Vey
75685 Paris Cedex 14
France
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Although your mail will probably arrive even if pieces of the addressare outoforder,it’s better to allow an addressto be moreflexible. Here’s one address element
declaration that permits this:

<ELEMENT ADDRESS (STREET+, (CITY | STATE | POSTAL_CODE
| COUNTRY )*)>

This says that an ADDRESS element must have one or more STREET childrenfollowed by any number of CITY, STATE, POSTA L_CODE, or COUNTRY elements. Even
this is less than idealif you'd like to allow for no more than one of each.
Unfortunately, thisis beyond the power of a DTD to enforce. By allowing a moreflexible ordering of elements, you give up some ability to control the maximum
numberof each element.  

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

On the other hand, you may have a list composedof different kinds of elements,which may appear in an arbitrary order, as ina list of recordings that may containCDs, albums, and tapes. An element declaration to differentiate between the
different categories for this list would looklike this:

<LELEMENT MUSIC_LIST (CD | ALBUM | TAPE)*>?
You could use parentheses in the baseball DTD to specify different sets of statisticsfor pitchers andbatters. Each player could have one set or the other, but not both.
The element declaration lookslike this:

(GIVEN_NAME, SURNAME, POSITION, GAMES,
CC COMPLETE_GAMES?. WINS?, LOSSES?, SAVES?,

INNINGS?, FARNED_RUNS?, HITBATTER?,
WALKED_BATTER?, STRUCK_OUT_BATTER? )

DOUBLES?, TRIPLES?, HOME_RUNS?,
SACRIFICE_HITS?,

STRUCK_OUT?,

<LELEMENT PLAYER
GAMES_STARTED,
SHUT_OUTS?, ERA?,
WILD_PITCHES?, BALK?,

| (AT_BATS?, RUNS?, HITS?,RBI?, STEALS?. CAUGHT_STEALING?,
SACRIFICE_FLIES?, ERRORS?, WALKS?,
HIT_BY_PITCH? )))?

There are still a few things that are difficult to handle in element declarations. Forexample, there’s no good way to say that a document mustbegin with a TITLEelement and end with a S1 GNATURE element, but may contain any other elementsbetween those two. This is because ANY may not combine with other child
elements.

gs appear, the less contr
u can’t say thata
he TITLE may apPpe@

And, in general, the less precise you are about where thin
you have over how many of them there are. For example, yodocument should have exactly one TITLE element but that t
anywherein the document.

Nonetheless, using parentheses to create blocks of elements, either in sequencewith a commaorin parallel with a vertical bar, enables you to create complicat
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structures with detailed rules for how different elements f: ollow one another. Trnot to go overboard with this though. Simpler solutionsare better. The more 7
complicated your DTDis,the harderit is to write valid files that satisfy the DTD, to
say nothing of the complexity of maintaining the DTDitself.

Mixed Content

You may have noticed that in most of the examples shownsofar, elements eithercontained child elements or parsed character data, but not both. The only
exceptions were the root elementsin early examples wherethefull list of tags was
not yet developed. In these cases, because the root element could contain ANY datit was allowed to contain both child elements and raw text. _

vou can declare(a that contain both child elements and parsed character datais is called mixed content. You can usethis to allow an i ;be suffixed to each TEAM. For example: arbitrary Plock otvex'e
<!ELEMENT TEAM (4#PCDATA | TEAM_CITY | TEAM_NAME | PLAYER)*>

Mixing child elements with parsed character data severely restricts the structure
you can impose on your documents.In particular, you can specify only the namesof the child elements that can appear. You cannot constrain the order in which theappear, the numberof each that appears, or whether they appearat all. In terms ofDTDs,think of this as meaning that the child part of the DTD must looklike this:

<!ELEMENT PARENT (#PCDATA | CHILD1 | CHILD2 | CHILD3 )* >

Almost everything else, other than changing the numberof children,is invalid. You
cannot use commas, question marks,or plus signs in an element declaration that
includes PCDATA.A list of elements and #PCDATA separated by vertical bars is
valid. Any otheruseis not. For example, the followingis illegal:

<!ELEMENT TEAM (TEAM_CITY, TEAM_NAME, PLAYER*, #PCDATA)>

preOryon to mix content is when you're in the process of converting oldban Anchen mn andtesting your DTD byvalidating as you add new tags ratherAhnique ne reentire conversion and then tryingto find the bugs.This is a goodBe istoke ae oO recommen you use it— afterall, it is much easier to recognizeBierhowe oo e immediately after you madeit rather than several hoursBible tact, . this is only a crutch for use when developing. It should not bee end-user. When your DTDisfinished it should not mix element
children with parsed charactParsed character data. er data, You can always create anew tagunannews
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For example, you can include a blockof text at the end of each TEAM element by BR. LAST MO’ _MODIFIED)>

declaring a new BLURB that holds only #PCDATA and addingit as the last child >elementof TEAM. Here’s how this looks: <DOCUMENT><TITLE>

<!ELEMENT TEAM (TEAM_CITY, TEAMNAME, PLAYER*, BLURB )> Sh ouarynes. Tags</TITLE><HR/>

<ELEMENT BLURB (##PCDATA)>
<COPYRIGHT>1999 E11 otte Rusty HCEMATL>elharo@metalab unc educ/EMAILS<BR/>
<LAST_MODIFIED>Th 7</SIGNATURE> ursday, April 22, 1999</LAST_MODIFIED>

</DOCUMENT>
This does not significantly change the text of the document. All it does is add onemore optional element with its opening and closing tags to each TEAM element.However, it does make the document much more robust. Furthermore, XMLapplications that receive the tree from the XML processor have an easier timehandling the data when it’s in the more structured format allowed by nonmixed
content. Comments in DTDs

DTDs can i j iDUDScancontain copeatinallust ne the rest of an XML document. Theseinside a declaration, bcomments ca n, but they can appea icomentsoften used to organize the DTDin different parts, todoctimne tthparticular elements, and to further explain what an olemet tisement is.

For example, the element d isuch as this: eclaration for the YEAR element might have a comment

Empty Elements
As discussed earlier, it’s occasionally useful to define an element that has nocontent. Examples in HTMLinclude the image, horizontal rule, and break <IMG>,<HR>, and <BR>. In XML, such empty elements are identified by empty tags that end
with />, such as <IMG/>, <HR/>, and <BR/>.

 
Valid documents must declare both the empty and nonempty elements used.Because empty elements by definition don’t have children, they’re easy to declare.Use an <!ELEMENT> declaration containing the name of the empty elementas nor-mal, but use the keyword EMPTY (case-sensitive as all XMLtags are) instead of a
list of children. For example:

<!-- A four digit year 1i<!ELEMENT YEAR (IPCDATA)> 1998, 1999, or 2000 “>

<YELEMENT IMG EMPTY><LELEMENT HR EMPTY> One possible use of c i. ommentsis to define abbreviati .example, . . reviations usedbaseball inthisandPrevious chapters,I’ve avoided using “bbreviationsteeFor
- y re simply not obvia , ious t .pproach is to use abbreviations but define them with comments ntheDTD

Listing 8-12 is simiilar to previ

abbreviated tags. previous baseball examples, but uses DTD comments and
Listing 8-11 is a valid document that uses both empty and nonempty elements.

Listing 8-11: A valid document that uses empty tags
<7 xm] yversion="1.0" standalone="yes"??
<IDOCTYPE DOCUMENT [YELEMENT DOCUMENT (TITLE, SIGNATURE) >

<IELEMENT TITLE (HEPCDATA) >
<PELEMENT COPYRIGHT (PCDATA) >
<IELEMENT EMAIL (4FPCDATA)>
<IELEMENT BR EMPTY>
<I ELEMENT HR EMPTY>
<ELEMENT LAST_MODIFIED (4PCDATA)><!ELEMENT SIGNATURE (HR, COPYRIGHT, BR, EMAIL,

isting 8-12: A valid XML documc ent that .i tags defined in DTD Peaabbreviated
<?xml versions" .<IDOCTYPE SEASON Tvonaatonen*yes">

 

<HELEMENT YEAR (4PCDATA)>

Continued
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<!ELEMENT D (##PCDATA)>

Listing 8-12 (continued) <!— Triples —>

<IELEMENT LEAGUE CLEAGUE_NAME, DIVISION, DIVISION, DIVISION)>
<!ELEMENT T (##PCDATA)>

<}-- American or National --? fi 4<Y ELEMENT LEAGUE_NAME (HEPCDATA)> f a ome Runs —>{ELEMENT HR (#PCDATA)>

<1-- East, West, or Central --? CI R<YELEMENT DIVISTON_NAME (4PCDATA)> cl ELEMEN Batted In —>< (ELEMENT DIVISION (DIVISION_NAME, TEAM+) > J . MENT RBI (4#PCDATA)>
<YELEMENT SEASON (YEAR, LEAGUE, LEAGUE) ><ELEMENT TEAM (TEAM_CITY, TEAM_NAME, PLAYER*)>
<!ELEMENT TEAM_CITY (PCDATA) >
<!ELEMENT TEAM_NAME (PCDATA) ><IELEMENT PLAYER CGIVEN_NAME, SURNAME, P, G,GS, AB?, R?. H?, D?, T?, HR?, RBI?, SB?, CS?,SH?, SF?, E?, BB?, S?, HBP?, CG?, S$O0?, ERA?, IP?,

HRA?, RA?, ER?, HB?, WP?, B?, WB?, K2)
>

<!— Stolen Bases —>

<!ELEMENT SB (#PCDATA)>

<!— Caught Stealing —g—>
<!ELEMENT CS (4##PCDATA)>

<!-— Sacrifice Hits —

<!ELEMENT SH (#PCDATA)>

<!— Sacrifice Flies —>

ar BreeseSSSESS SSTSSSEES ~
<!ELEMENT SF (#PCDATA)>

rae Player Info —
é!i— Player's last name ->
<1ELEMENT SURNAME (4HPCDATA)>

<!-— Errors —

<!ELEMENT E (#PCDATA)>

<!— Walks (Base on Balls) —

<i— Player's first name —> <!ELEMENT BB (#PCDATA)>

<IELEMENT GIVENNAME (4HPCDATA) > <!— Struck Out —>

<!— Position — <!ELEMENT S (#PCDATA)>>

<YELEMENT P (4FPCDATA) >
 

<!- Hit By Pitch —>

<i-Games Played ~? <!ELEMENT HBP (##PCDATA)>

CYELEMENT G (#PCDATA)?

 
 

(|— seseeesssssss==5
_ . . oo.ee ~

s Pitching Statistics —
Sie Complete Games —>!ELEMENT CG (#PCDATA)>

<- Shut Outs —>
<!ELEMENT SO (4#PCDATA)>

ci ERA —>
<!ELEMENT ERA (4##PCDATA)>

<i-Games Started —>
<ELEMENT GS (PCDATA) >

Q fo SeeeSSSSSRSSESTSSRST ES ->
<l— Batting Statistics —?
<i— At Bats —?
<!ELEMENT AB (4PCDATA) >

<i— Runs —?
<ELEMENT R (PCDATA) > <!— Innings Pi

<i-— Hits —> CIEL gs Pitched —><VELEMENT H CHEPCDATA)?> EMENT IP (4#PCDATA)>
<i— Doubles —?

Continued
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<D>15</D>

: seu <T>1</T>
ss ees

. ; Sct —> <SB>1</SB>1— Home Runs hit Against
SVELEMENT HRA (4EPCDATA)> ceS24<IC5>
<!— Runs hit Against —? <SFo2c/Sh>
CIELEMENT RA (4PCDATA)> CBOCED

£$>25</S>
to Earned Par epcb . <HBP>1</HBP>; >
CIELEMENT ER (4PCDATA) _ KBP

</TEAM>
g1I— Hit Batter ->
CtELEMENT HB (4PCDATA)> </TEAN

<TEAM_CITY>Florida</TEAM_CITY>
<TEAM_NAME>Mar] ins</TEAM_NAME>

</TEAM>
<TEAM>

<TEAM_CITY>Montreal</TEAM_CITY>
<TEAM_NAME>Expos</TEAM_NAME>

<l— Wild Pitches -—>
<VELEMENT WP (4fPCDATA) >

<1— Balk —?
<ELEMENT B (PCDATA) >

é1— Walked Batter —>
<IELEMENT WB (4fPCDATA) >

—>
gl— Struck Out Batter
<1ELEMENT K (qPCDATA) >

< I— sanennsnnsnsenses
é1— Fielding Statistics —

</TEAM>
<TEAM>

<TEAM_CITY>New York</TEAM_CITY>
<TEAM_NAME>Mets</TEAM_NAME>

</TEAM>
<TEAM>

<TEAM_CITY>Philadelphia</TEAM_CITY>
<TEAM_NAME>Phil lies</TEAM_NAME> </TEAM>

rted —> </DIVISTON><!- Not yet suppo <DIVISION>
<DIVISIONNAME>Central</DIVISIONNAME>

<TEAM>

> , <TEAM_CITY>Chicago</TEAM_CITY>
(Seo1998</ YEAR <TEAM_NAME>Cubs</TEAM_NAME></TEAM>

SoeeRUE_NAME>Nat i onal</LEAGUE_NAME> </01VISION>
aayVTSION NAME> East</DIVISTON_NAME? <DIVISTON_NAME>West</DIVISION_NAME>

<TEAMD <TEAM>
CTEAM_CITY>At}anta</TEAMCITY?
CTEAM_NAME>Braves</TEAM_NAM
<PLAYER?

<TEAM_CITY>Arizona</TEAM_CITY>
<TEAM_NAME>Di amondbacks</TEAM_NAME>

</TEAM>
ME> </DIVISTON>EN NAME>Ozzie</GIVEN_NA

SeRNAME>Gui11en</SURNAME> </ LEAGUES
<P>Shortstop</P? <LEAGUE>
£G>83</G> COTYecoeNEz Ameri can</LEAGUE_NAME>£GS>59</GS> ND
ZAB>264</AB>
ER>35</R>

Continued

<H>73</H>
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Listing 8-12 (continued) —
CDIVISION.NAME> East</DIVISION_NAME?

<TEAM>
ITY><TEAM_CITY>Bal timore</TEAM_C

<TEAM_NAME>Oriol es</TEAM_NAME>
</TEAM>

</DIVISION>
<DIVISTION>

<DIVISION_NAME>Centr
<TEAM>

<TEAM_CITY>Chi cago</TEAM_CITY>
<TEAM_NAME>White Sox</TEAM_NAME>

</TEAM>
</DIVISTON>
<DIVISION>

<DIVISION_NAME>West</DIVI
<TEAM>

<TEAM_CITY>Anaheim</TEAM_CITY>
<TEAM_NAME>Ange| 5</TEAM_NAME>

</TEAM>
</DIVISTON>

</LEAGUE>

al</DIVISTON_NAME>

STON_NAME>

</SEASON>

Whenthe entire Major Leagueis included, the resulting document shrinks from
699K with long tags to 391K with short tags, a savings of 44 percent. Theinformation content, however,is virtually the same. Consequently, the compressed
sizes of the two documents are muchcloser, 58K for the document with short tags
versus 66K for the document with longtags.

formation you can or should include in
ke your DTDs longer (and thus both harder toThere’s no limit to the amountofin

the next couple of chapters, you'll |comments. Including more does ma
scan and slower to download). However, inways to reuse the same DTD in multiple XML documents, as well as break longDTDs into more manageable pieces. Thus, the disadvantages of using comments:
temporary.I recommend using comments liberally in all of your DTDs, but
especially in those intended for public use.

Sharing Common DTDs Among Documents
Previous valid examples included the DTDin the document’s prolog. Thereal J

from common DTDsthat can be shared among
powerof XML, however, comes
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aeanovatrelink , dierent people.If the DTD is not directly included ininked in from an external source, changes mad

automaticaly propagate to all documents using that DTD. On the otherhand,ackward compatibility is not guaranteed when a DTD is modified. Incompatible
changes can break documents.

Whenyouuse an external DTD, the docum\ , ent type declaration chincluding the DTD in square brackets, the SYSTEM keywordis followedb ve°absolute or relative URL where the DTD can be found. For example: ”
<!IDOCTYPE root_element_name SYSTEM "DTD_URL">

Here root_element_nameis sim_ _ ply the name ofthe root elementas bef:is an XML keyword, and DTD_URLis a relative or an absolute URL where theDID
can be found. For example:

<!DOCTYPE SEASON SYSTEM “baseball.dtd">

Let’s convert a familiar example to demons itrate this process. Listing 8-12 i

anmernal stripaaanatistics. We'll convertthis listing to ee an cater. , ut the and putit in a file of its own. This is e ibetween the opening <!DOCTYPE SEASON [ and the closing ]> onclucivemecoitd cecha [ and J > are not included. This can be saved ina file called.dtd, as shownin Listing 8-13. The file name is not important, though the
extension .dtd is conventional.

|_listing 8-13: The baseball DTDfile
<HELEMENT YEAR (#PCDATA)>
<!ELEMENT LEAGUE (LEAGUE_NAME, DIVISION, DIVISION, DIVISION)>

<!— American or National —>

<!ELEMENT LEAGUE_NAME (#PCDATA)>

<!— East, West, or Central —

<ELEMENT DIVISIONNAME (4#PCDATA)>
<ELEMENT DIVISION (DIVISIONNAME, TEAM+)>
<HELEMENT SEASON (YEAR, LEAGUE, LEAGUE)>
<HELENE T TEAM (TEAM_CITY, TEAM_NAME. PLAYER*)>
CLELEMENT TEAMCITY GHEPCDATA)>
<HELENENT TEAM_NAME (PCDATA) >

HEL ENT PLAYER (GIVEN_NAME, SURNAME, P, 6,
GS, AB2, R?, H2, D2, 12, HR?, RBI?, SB, CS??, SF2, E?, BB?, $2, HBP?, CG?, SO?, ERA?, IP?

Continued
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Listing 8-13 (continued) oe
HRA?, RA?, ER?, HB?, WP?, B?, WB?, K?)

Q)— sesesesssesesssssssss== —)
<!— Player Info —>
<!— Player's last name —>
<!ELEMENT SURNAME (#PCDATA)>

<!- Player's first name —>
<!ELEMENT GIVEN_NAME (##PCDATA)>

<!— Position —>
<IELEMENT P (4#PCDATA)>

<!-Games Played —>
<!ELEMENT G (4#PCDATA)>

<!-Games Started —>
<!ELEMENT GS (##PCDATA)>

(|— sesesssessesessssss=== —)>
<l— Batting Statistics —
<!l— At Bats —>
<!ELEMENT AB (#PCDATA)>

 

<!— Runs —>
<!ELEMENT R (#PCDATA)>

<!- Hits —>
<!ELEMENT H (#PCBATA)>

<!— Doubles —>
<tELEMENT D (#PCDATA)>

<!— Triples —>
<!ELEMENT T (4#PCDATA)>

<!— Home Runs —>
<!ELEMENT HR (4#PCDATA)>

<!— Runs Batted In —>
<!ELEMENT RBI (#PCDATA)>

<!- Stolen Bases —>
<!ELEMENT SB (#PCDATA)>

<!— Caught Stealing —>

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

 

 

CIELEMENT CS (4#PCDATA)>

<!— Sacrifice Hits —>
<tELEMENT SH (#PCDATA)>

gi— Sacrifice Flies —>
<!ELEMENT SF (##PCDATA)>

<i— Errors —>
<!ELEMENT E (4#PCDATA)>

<!— Walks (Base on Balls) —
<!ELEMENT BB (#PCDATA)>

<!— Struck Out —>
<SELEMENT S (4##PCDATA)>

<I- Hit By Pitch —>
_ <1ELEMENT HBP (4PCDATA)>

<!— Pitching Statistics —>
<!— Complete Games —>
<!ELEMENT CG (##PCDATA)>

 <!- Shut Outs —>
<!}ELEMENT SO (#PCDATA)>

<!- ERA —>
4!ELEMENT ERA (#PCDATA)>

a Innings Pitched —>
 <TELEMENT IP (##PCDATA)>

<!— Home Runs hit Against —>
<!ELEMENT HRA (#PCDATA)>

Runs hit Against —>
TELEMENT RA (##PCDATA)>

!— Earned Runs —>
PELEMENT ER (4#PCDATA)>

i Hit Batter —>

ELEMENT HB (4PCDATA)>

~ Wild Pitches —>
ELEMENT WP (#PCDATA)>

Continued
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<GIVEN_NAME>Ozzie</GIVEN_ NA<SURNAME>Gui 1 len</SURNAME> me
Listing 8-13 (continued) <P>Shortstop</P>

_ —_CYELEMENT & GAPCDATA)> <G83</6>, <GS>59</GS>ci- Walked Batter —> SAB 260 CAB?<IELEMENT WB (PCDATA)? CHS 73</HD<I— Struck Out Batter —> ore<tELEMENT K (PCDATA) > CHRD1</HR>(|— sensesseensssesesserene —> <RBI>22</RBI>gj- Fielding Statistics — eee<!-— Not yet supported —? cence /si- <SF>2</SF><E>6</E>
<BB>24</BB>

Next, you need to modify the documentitself. The XMLdeclaration is no longer a <§>25</5>stand-alone document because it depends ona DTDin anotherfile. Therefore, the <HBP>1</HBP>standalone attribute must be changed to 0, as follows: </PLAYER></TEAM>
<TEAM><TEAM_CITY>Florida</TEAM_C |ITy> |

<TEAM_NAME>Marli aouta ins</TEAM_NAME> |
<TEAM>

<TEAM_CITY>Montreal</TEAMZ CITY> |
<TEAM_NAME>Expos< Moy pos</TEAM_NAME>

<TEAM>

<TEAM_CITY>New York</TEAMs CI<TEAM_NAME>Mets</TEAM_NAME> ™

<?xml yersion="1.0" standalone="no"??
ag so it points to the DTD by includingtheThen you must change the <!DOCTYPE> t ive) where the DTDis found:SYSTEM keyword and a URL (usually relat

ZIDOCTYPE SEASON SYSTEM "baseball.dtd">
before. However, now the prolog contains

The rest of the document is the same as claration. It does not containe XML declaration and the documenttype deonly th
the DTD.Listing 8-14 shows the code.

</TEAM>
<TEAM>

‘ite a A <TEAM_CITY>Philad i |Listing 8-14: Baseball statistics with an external DID CTEMNANEDPRITTies</TEAHLNAKED |= TEAM> —

<?xml] version="1.0" standalone="yes"?> ony ao LON<IPOCTYPE SEASON SYSTEM "baseball.dtd"? trveerG | |<SEASON> N_NAME>Central</DIV<YEAR>1998</Y EAR> <TEAMD . TSTON_NAME> |<LEAGUE? _CITY>Chicago</TEAMLEAGUE__NAME>Nat ional </LEAGUE_NAME> é <TEAM_NAME>Cubs</TEAM Ves<DIVISION> S DIVIStins -CDIVISION_NAME>East</DIVISTON_NAME? <DI TSTON><TEAM> UboNTON<TEAM> _NAME>West</DIVISTON_NAME> |

<TEAM_CITY>AtI anta</TEAM_CITY>
cTEAM_NAME>Braves</TEAM_NAME?
<PLAYER>

Continued
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- Listing 8-14 (continued)
<TEAM_CITY2Ari zona</TEAM_CITY>

backs</TEAM_NAME><TEAM_NAME>Di amond
</TEAM>

</DIVISION>
</LEAGUE>
<LEAGUE><LEAGUE_NAME>Amer i can</LEAGUE_NAME?

<DIVISION>DIVISIONNAME>East</DIVISTON_NAME>
<TEAM>

itimore</TEAM_CITY><TEAM_CITY>Ba
<TEAM_NAME>Orio

</TEAM>
</DIVISION>
<DIVISTON>DIVISION_NAME>Central</DIVISTON_NAME>

<TEAM>
CTEAM_CITY>Chicago</TEAM_CITY?
<TEAM_NAME>White Sox</TEAM_NAME>

</TEAM>
</DIVISION>
<DIVISTON>

DIVISIONNAME>West</DIVISTON_NAME?
<TEAM>

<TEAM_CITY >Anahei m</TEAM_CITY>
<TEAM_NAME>Angel s</TEAM_NAME?

</TEAM>
</DIVISION>

</LEAGUE>
</SEASON>

yes</TEAM_NAME>

Makesure that both Listing &l4a
then load Listing 8-14 into your We'
same output as when you loaded Listing 8-12.
describe other documen

Once you add a style sheet, you have the three es
Thedatais in thestored in three different files.

semantics applied to the data is in the DTDfile,
sheet. This structure enables you to inspect or ¢
independently.

The DTD and the document are moreclosely linked t
style sheet. Changing the DTD gene

amedirectory and
ell, you see thend baseball.dtd are in the s

this same DTD tob browseras usual. if allis w
You can now use

ts, such as statistics from other years.

documentfile, the struc
and the formathangeanyorall of these relativ

han the document and u r€
rally requires revalidating the document an
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may require edits to the docu ing imay require mentto bring it back into conforma irheneces y of this sequence dependson youredits; adding el me! tele rarelyan, gh removing elements may be problematic. g efements is rarely an

DTDs at Remote URLs

If a DTD is applied to multi; ple documentssame di , you cannot alwa i8 specityprextaseact documentfor whichit is used. Inctoad.youcanus - URIDTDis found at http: weretheDip is found. For example, let'ssuppose the bese li° : : : ab.unc.edu/ alink to it by using the following <!DOCTYPE> tawintheprolog. 1.dtd. You can

coeTee SEASON SYSTEMttp://metalab.unc.edu/xml/dtds/baseball.dtd">

This example uses a full URL valivalid from anywhOrbe sal i rywhere. You may al iveneral anyvathe Webserver’s documentroot or the currentdirecto Sigenerals3 y rele ne that formsa valid URL relative to the location of th "eptable. For example, these are all valid document type °
declarations:

<!

oes SEASON SYSTEM "/xm1/dtds/baseball.dtd">
<!DOCTYPE SEASON SYSTEM "“dtds/baseball.dtd">

<IDOCTYPE SEASON SYSTEM "../baseball.dtd">

A doc ‘ument can’t have more than one documenttype declaration, that is, more

chapter.

Public DTDs
The SYSTEM keywordis iPart of the pan s intended for private DTDs usedbyasinglire ina,B useotne however, is that broader organizations aovesing aetheirfields Te wens ne ISO or the IEEE, can standardize public DTDs t conMite came items ani “r ization saves people from havingto reinvent ta setsformakesit easier for users to exchange interoperable cheumentnts.

{ure all '
7 DTDsdesigned .Pat | gned for writers outside the creating organization use the PUBLIC

ord instead of thtaxfollows: e SYSTEM keyword. Furthermore, the DTD gets a name. The
<!DOCTYP E root_element_name PUBLIC "DTD_name" "“DTD_URL">
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Once again, root_e]ement_name is the nameofthe root element. PUBLIC is an |XML keywordindicating that this DTD is intended for broad use and has a name. |
DTO_nameis the name associated with this DTD. Some XMLprocessors mayattempt to use this name to retrieve the DTD from a central repository. Finally,DTD_URLis a relative or absolute URL where the DTD can be foundif it cannot be
retrieved by name from a well-knownrepository.

DTD namesare slightly different from XML names. They may contain only the ASCII
alphanumeric characters, the space, the carriage return, the linefeed characters,and the following punctuation marks: O+,/:=2t*#@S_%. Furthermore, the namesof
public DTDs follow a few conventions.
If a DTD is an ISO standard,its name begins with the string “ISO.”If anon-ISO
standards body has approved the DTD, its name begins with a plus sign (+). If no
standards body has approved the DTD,its name begins with a hyphen C). These
initial strings are followed by a double slash (//) and the name of the DTD’s owner,whichis followed by another double slash and the type of document the DTD
describes. Then there’s another double slash followed by an 1SO 639 languageidentifier, such as EN for English. A complete list of ISO 639 identifiers is available
from http: //www.ics. uci .edu/pub/i etf/http/related/i $0639.txt. For
example, the baseball DTD can be named asfollows:

-//Elliotte Rusty Harold//DTD baseball statistics//EN
This example says this DTDis not standards-body approved (-), belongs to Elliotte
Rusty Harold, describes baseball statistics, and is written in English. A full
documenttype declaration pointing to this DTD with this namefollows:

<IDOCTYPE SEASON PUBLIC"_//E]liotte Rusty Harold//DTD basebal] statistics//EN"
"http: //metal ab.unc.edu/xml /dtds/baseball.dtd">

You may have noticed that many HTMLeditors such as BBEdit automatically place :
the following string at the beginning of every HTMLfile they create:

<IDOCTYPE HTML PUBLIC "7 /W3C//DTD HTML//EN">

Now you know what this string means!It says the documentfollows a non-standards-body-approved(-) DTD for HTML produced by the W3Cin the Englis
language.

Note Technically the W3Cis not a standards organization becauseit's membership}
~~ limited to corporations that pay its fees rather than to official governms!approved bodies.It only publishes recommendations instead of standards

practice, the distinction is irrelevant.
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Internal and External DTD Subsets

Raeeasoevan consist of easily defined pieces, not all documents use aroome arnileaddingcustom nay need to use standard DTDssuchas the. ing custom elements for their own use. Other dmay use only standard elements, but need t nce,oneHTS' o reorder them.For instanc Hpage may have a BODY that must contain exactl topabLge may h H1 headerfol] dbdefinition list while another ma vatco ieront headei I y have a BODY that contains many differentparagraphs: and imagesin no particular order.If a particular document hasweesrent structure than other pages onthesite,it can be useful to defineits
structure in the documentitself rather than ian in imakes the documenteasier to edit. a separate DTD. This approach also
To this end, a documentcanuse both an inte ideclarations go inside square brackets at theend attheSnoctYPE>tag.Forternal
example. suppose you wanta pagethat includes baseball statistics but also has aheader and a footer. Such a document mightlooklike Listing 8-15. The baseballinformation is pulled from thefile baseball.dtd, which forms the ext IDT 5
upsetwee definition of the root element DOCUMENT as well as the TITLE and
ao thiclementscomefromtheinternal oe subset included in the document
be part of an external DTD while the Internalpiecesare seetopicspecificmay te

hose DTD has both an
subset Listing 8-15: A baseball documen

internal and an exte

<?xml version="1.0" standalone="no"?

<HDOCTYPE DOCHMENT SYSTEM pasebatt dtd" [! UMENT<IELEMENT TITLE CHPCDATAYS SEASON, SIGNATURE)?
<!ELEMENT COPYRIGHT (#EPCDATA)>
<!ELEMENT EMAIL (#PCDATA)>

<ELEMENT LAST_MODIFIED (#PCDATA)><!ELEMENT SIGNATURE (COPYRIGHT, EMAIL, LAST_MODIFIED)>
>

<DOCUMENT>
<TITLED1998 Maj 4.<SEASON> Major League Baseball Statistics</TITLE>

<YEARD1998</YEAR>
<LEAGUE>

<LEAGUE_NAME>Nati <SDTV TSIONS onal</LEAGUE_NAME>
<DIVISTON_NAME>East</DIVISION_NAME>

Continued
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"Listing 8-15(continued)
<TEAM>

<TEAM_CITY>Atlanta</TEAM_CITY>
<TEAM_NAME>Braves</TEAM_NAME>

</TEAM>
<TEAM>

<TEAM_CITY>Florida</TEAM_CITY>
<TEAM_NAME>Marlins</TEAM_NAME>

</TEAM>
<TEAM>

<TEAM_CITY>Montreal</TEAM_CITY>
<TEAM_NAME>Expos</TEAM_NAME>

</TEAM>
<TEAM>

<TEAM_CITY>New York</TEAM_CITY>
<TEAM_NAME>Mets</TEAM_NAME>

</TEAM>
<TEAM>

<TEAM_CITY>Philadel phia</TEAM_CITY>
<TEAM_NAME>Phi11ies</TEAM_NAME>
</TEAM>

</DIVISTON>
<DIVISION>

<DIVISION_NAME>Central</DIVISTON_NAME>
<TEAM>

<TEAM_CITY>Chicago</TEAMCITY>
<TEAM_NAME>Cubs</TEAM_NAME>

</TEAM>
</DIVISTON>
<DIVISION>

<DIVISION_NAME>West</DIVISION_NAME>
<TEAM>

<TEAM_CITY>Arizona</TEAM_CITY>
<TEAM_NAME>Di amondbacks</TEAM_NAME>

</TEAM>
</DIVISTON>

</LEAGUE>
<LEAGUE>

<LEAGUE_NAME>American</LEAGUE_NAME>
<DIVISTON>

<DIVISION_NAME>East</DIVISION_NAME>
<TEAM>

<TEAM_CITY>Baltimore</TEAM_CITY>
<TEAM_NAME>Orioles</TEAM_NAME>

</TEAM>
</DIVISTON>
<DIVISION>

<DIVISTON_NAME>Central</DIVISION_NAME>
<TEAM>

<TEAM_CITY>Chicago</TEAM_CITY>

54 of 55File
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<TEAM_NAME>White Sox</TEAM_NAME>
</TEAM>

</DIVISTON>
<DIVISION>

<DIVISION_NAME>West</DIVISION_NAME>
<TEAM>

<TEAM_CITY>Anaheim</TEAM_CITY>
<TEAM_NAME>Angels</TEAM_NAME>

</TEAM>
</DIVISION>

</LEAGUE>
</SEASON>
<SIGNATURE?

<COPYRIGHT>Copyright 1999 Elliotte Rusty Harold</COPYRIGHT>
<EMAIL>elharo@metalab.unc.edu</EMAIL>
<LAST_MODIFIED>March 10, 1999</LAST_MODIFIED>

</STGNATURE>
_» </DOCUMENT>

 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

 

In'the eventof a conflict between elements of the same namein the internal and
external DTD subsets,the elements declared internally take precedence. This
précedence providesa crude, partial inheritance mechanism.For example, suppose
you wantto overridethe definition of a PLAYER element so that it can only contain
batting statistics while disallowing pitchingstatistics. You could use mostof the
same declarations in the baseball DTD, changing the P LAYER elementas follows:

"<!DOCTYPE SEASON SYSTEM "baseball.dtd” [
<!ELEMENT PLAYER (GIVEN_NAME, SURNAME, P, G,

GS, AB?, R?, H?, D?, T?, HR?, RBI?, SB?, CS?,
SH?, SF?, E?, BB?, S?, HBP?)

a
>:

his chapter, you learned how to use a DTDto describethe structure of a
ment, that is, both the required and optional elements it contains and how

e elements relate to one another.In particular you learned:

A documenttype definition (DTD) providesa list of the elements,tags,
attributes, and entities contained in the document, andtheir relationships to
he another.

A document's prolog may contain a documenttype declaration that specifies
theroot element and contains a DTD. This is placed between the XML declara-
ion and before where the actual documentbegins.It is delimited by <! DOC-
IYPE ROOT [ and ]>, where ROOT is the nameofthe root element.
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i “wy

+ DTDslay out the permissible tags and the structure of adocument. A docu-
mentthat adheresto the rules of its DTD is said to be valid. Entities and

External DTD a.
Subsets Pook

Whatis an entity?

+ Element type declarations declare the name and children of an element.
+ Children separated by commasin an element type declaration must appearin

the sameorderin that elementinside the document.

+ Aplus sign means one or more instancesof the element may appear.
+ An asterisk means zero or more instances of the element may appear.
 + A question mark meanszero orone instances of the child may appear.

internal general
+ A vertical bar means one element or anotheris to be used.
+ Parentheses group child elementsto allow for more detailed element patosAe:XML document may draw both data and External generaldeclarations.+ Mixed content contains both elements and parsed character data butlimits declarations from manydifferent sources, in manythe structure you can imposeon the parent element. differentfiles. In fact, some of the data may drawdirectly from entities. databases, CGI scripts, or other non-file sources. The items+ Empty elements are declared with the EMPTY keyword. where the pieces of an XMLfile are stored, in whatever form Internal parameter¢ Comments make DTDs much morelegible. they take, are called entities. Entity references load these entities; ; doe entities into the main XML document. General entity+ External DTDs can be located using the SYSTEM keyword and a URL in the cterences load data into the rootelement 0fan XML cee :ument type declaration. : . xternal parameterdocument, while parameterentity references load entities

+ Standard DTDs can belocated using the PUBLIC keyword in the document data into the document’s DTD.type declaration. How to build a+ Declarations in the internal DTD subsetoverride conflicting declarations in documentfromthe external DTD subset 7 iecesat Is an Entity? :
In theanee you carr how. about DTDs, including how entity reoon| _\ Logically speaking, an XML documentis composed of a prolog Saore eeprovi b rep aeee ol ha to separate DTDsfrom the COee s h“y ta _ followedbya root element whichstrictly containsall other 4 WEILIOFMS:describe so they can be easily shared between documents. You also learn elements. But in practice, the actual data of an XML document jocumentscan spread across multiplefiles. For example, each PLAYER + ; . iy
use multiple DTDsto describea single document. element might appear in a separate file even though the root

element contains all 900 or so playersin a league. The storage
units that contain particular parts of an XML document are

“called entities. An entity may consistofa file, a database record,
or any other item that contains data. For example,all the

] mplete XMLfiles in this book are entities.5

+ + ¢

he storageunit that contains the XML declaration, the
ocument type declaration, and the root elementis called

& documententity. However, the root element andits
4 cendents mayalso contain entity references pointing to
a itional data that should be inserted into the document. A
ta ating XML processor combinesall the different referenced
itiesInto a single logical document before it passes the
cument onto the end application or displays thefile.
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