
XML
What is markup?



Markup is a type of 
annotation

• Markup has been used for centuries in 
publishing as a means of providing formatting 
instructions to printers (human and machine). 

• “ Instructions for the typesetter that are 
written on the copy (e.g. underlining words 
that are to be set in italics).” - Webster’s Online 
Dictionary



The importance of 
formatting

• Textual formatting has a lot to do with how we 
understand written text.

• Texts tend to have a familiar structure.

• We use non-alphanumeric characters to 
indicate meaning.

• We also use different styles to affect meaning.



an example

What is this?

οἰ μὲν ἰππήων στρότον, οἰ δὲ πέσδων,

οἰ δὲ νάων φαῖσ’ ἐπὶ γᾶν μέλαιναν

ἔμμεναι κάλλιστον. ἔγω δὲ κῆν’ ὄτ-

τω τις ἔραται·



Poetry, obviously
A bit easier to figure out than this:

ΟΙΜΕΝΙΠΠΗΩΝΣΤΡΟΤΟΝΟΙΔΕΠΕΣΔΩΝΟΙΔΕ
ΝΑΩΝΦΑΙΣΕΠΙΓΑΝΜΕΛΑΙΝΑΝΕΜΜΕΝΑΙΚΑΛ
ΛΙΣΤΟΝΕΓΩΔΕΚΗΝΟΤΤΩΤΙΣΕΡΑΤΑΙ



Some thoughts:
• Markup is meta-textual information.

• That is, it provides information on how a text 
should be interpreted and re-rendered.

• Formatting influences semantics, i.e., it implies 
meaning.

• So we see (and use) some types of markup all 
the time...



Examples of markup
• Highlighted sections of text.

• Corrections on a “marked” paper.

• Marginal comments.

• But we might also understand markup to 
trespass into the text itself.

1. Punctuation.

2. Spacing.



Markup Languages
• Markup languages provide standardized ways 

of annotating and structuring texts and data.

• These languages do things like:
1. Provide formatting instructions to a rendering engine.
2. Make semantic distinctions between portions of a text.
3. Provide datatyping information.
4. Represent the underlying structure of a document.
5. Add metadata to a document.
6. Provide linking mechanisms between documents and 

within documents.



Let’s get a bit less abstract

• HTML stands for HyperText Markup 
Language.

• So in what senses is this markup?

1. HTML provides structure
2. and formatting instructions
3. and some semantics
4. and allows the addition of metadata
5. and provides linking mechanisms.

• It does a lot of things very badly though...



Let’s get a bit more abstract again...

• HTML is a markup language, in the “proper” sense of 
the term.

• HTML is an application of SGML, Standard Generalized 
Markup Language.

• SGML, even though it has the words “markup language” 
in its name is really a syntax for creating markup 
languages, not a markup language itself.

• XML is a derivative of SGML.  In fact, it is SGML, with 
more restrictions than standard SGML.



So XML is:

• A set of rules.  If a document conforms to 
these rules, it is an XML document, or XML 
instance.

• An XML application is a grammar that specifies 
what tags can be used, and where.

• An XML instance is a document marked up in 
XML, whether it uses a grammar or not.



Two basic types of XML

• We’ve been assuming that XML is for texts.  
Actually it’s commonly used for more rigidly 
structured kinds of data too.

• So you’ll hear lots of talk about data-oriented 
vs. document-oriented XML.

• This is important because the two tend to pull 
in opposing directions.



Thought experiment

• Let’s imagine a database with tables containing 
data.  Maybe a directory with names, 
addresses, and phone numbers.

• Now, how would we store a book (say David 
Copperfield) in a structure like that?



The text



Tables
• We could have a “words” table:

id word

1 Whether
2 I
3 shall
4 turn

5 out
6 to
7 be
8 the

9 hero
10 of
11 my
12 own

13 life
14 ,

15 or
16 that



Tables
• And an “order” table:

• and so on.  Unwieldy though, isn’t it?  What 
would we do about paragraphs?  Chapters? 
Chapter headings?

id order
1 1

2 2
3 3
4 4
5 5
6 6
7 7

8 8
9 9

10 10
11 11

12 12
13 13

14 14
15 15

1 16
16 17



The moral of the story:

• Information that is loosely structured is hard 
to store in highly structured containers, such as 
relational databases.

• The converse is true also: highly structured 
information really benefits from the things 
that highly structured containers have to offer, 
like data typing, enforcement of relational 
integrity, constraints, etc.



data vs. document

• So these two kinds of information have 
fundamental differences...

• And XML handles both...



Poetry again

Some say a host of cavalry, some of infantry,

others of ships, is the most beautiful thing 

upon the dark earth.  But I say it

is whatever one loves.



Let’s mark it up

<stanza>
<l>Some say a host of cavalry, some of infantry,</l>
<l>others of ships, is the most beautiful thing</l>
<l>upon the dark earth.  But <emphasis>I</emphasis> say it</l>
<l>is whatever one loves.</l>

</stanza>


