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Abstract


This document is a technical summary of  HTML syntax for authoring WWW documents.  HTML terminology is defined, and a concise, comprehensive list of HTML tags and attributes (including Netscape, HTML 3, and Microsoft extenstions) is provided.


HTML Overview


HTML stands for HyperText Markup Language and is the language used for World Wide Web (WWW) documents.  The term "hypertext" means that text in one document is linked to text in other documents.  A "markup language" is a language which indicates how to format text.  HTML is intended to be a semantic mark-up language, as opposed to a literal mark-up language.  This means that text is marked according to its function, not by the desired typeface, e.g., a section heading is marked by "heading" as opposed to "left-aligned 18 point bold Times Roman".


HTML 0.99 and 1.0 were the first HTML specifications in widespread use.  HTML 2.0 added many new fatures and recommended that several features be removed  from HTML 1.0.  All HTML browsers are assumed to accomodate level 0 of HTML 2.0.  Level 1 adds support for images, and level 2 adds support for tables.  Most HTML browsers accomodate level 2, with the notable exception of Lynx, a text-only browser supporting only level 0.  The proposal for HTML 3.0 never moved beyond draft form; however, some of its features have been incorporated into browsers.  HTML 3.0 extensions are signified by [3] in this document.  In order to overcome several shortcomings in HTML 2.0 and 3.0, Netscape implemented several extensions in their Navigator 1.1 product.  These are known as the Netscape extensions and signified by [N] in this document.  Many browsers support these extenstions.  Subsequently, Netscape introduced additional extensions in Navigator 2.0, which are indicated by [N2], and Microsoft introduced additional extenstions  in their Internet Explorer 2.0, which are indicated by [M].  Additionally, there is an international proposal to accomodate non-English documents, and its extensions are indicated by [I].


The widespread addition of extensions to the HTML 2.0 standard has led to a partial breakdown in the goal of HTML documents being platform independent.  Now the HTML "standard" is in practice defined as those features supported by the most popular browsers (Lynx, Mosaic, Netscape Navigator 1.1, Netscape Navigator 2.0, and Microsoft Internet Explorer 2.0, as of the time this document was writtten).  When using extensions, special care must be taken that they document reads acceptably in browsers which do not support the extensions.  The Netscape extensions [N] are the most widely supported, so if [N] is specified then [N2] and [M] may generally be assumed.  The Netscape 2.0 extensions [N2] and Microsoft 2.0 extensions [M] are supported for the most part only in each product, some HTML 3.0 extensions [3] are supported, and few international extensions [I] are supported.  In order to produce documents that are as browser independent as possible, one should write in HTML 2.0 as much as possible and take advantage of extensions only in situations where they offer worthwhile improvement to the document.


In order to be comprehensive, this document attempts to mention all the aforementionaed extensions.  In the interest of practicality, however, detailed attribute information is only given for extensions which are appreciably used.


URL Notation


HTML documents are identified n the WWW by a Uniform Resource Locator (URL).  URL's generally have the form scheme://username:password@host:port/path.  Schemes encountered in HTML documents include:


	http	HyperText Transfer Protocol


	https	Secure HTTP


	file	Local file


	ftp	File Transport Protocol


	mailto	Email form


	news	USENET News


	wais	Wide Area Information Server


	gopher	Gopher


	telnet	Telnet session


HTML documents use the HTTP scheme, without the username and password and usually without a port (which defaults to 80), e.g., http://university.edu/docs/home.html.  Additional information may be specified in a search part as http://host:port/path?search, e.g., http://college.edu:1080/cgi/wandex?words=computer.


MS-DOS users should note that when accessing a local file, a vertical bar (|) replaces the colon after a drive and forward slashes (/) replace the backward slashes (\) separating directory levels, e.g., file://c|docs/www/htmlsumm.htm.


HTML Syntax


HTML consists of opening and closing tags which describe the enclosed text.  Opening tags often have attributes which modify the effect of the tag.  Tags take the form


<TAG ATTRIBUTE="value" ATTRIBUTE="value" ...>enclosed text</TAG>


Tag and attribute names are not case sensitive, but are often written in uppercase to stand out from the text.  Attribute values are case sensitive and should be enclosed in quotes, but often are not.  Most tags come in pairs, with the closing tag name the same as the opening tag preceded by a slash.  A few tags do not have closing tags.


HTML Document Structure


Every HTML document has two parts, a header and a body.  The header contains information about the document, such as the document title.  The body contains the document itself.  A template for a HTML documents follows


<HTML>


<HEAD>


<TITLE>Document Title</TITLE>


</HEAD>


<BODY>


Document Text


</BODY>


</HTML>


HTML Tags


Comment Tags


<!--...-->	Comment


Comments cannot be nested.





Structural Tags


<HTML>...</HTML>	HTML document


VERSION="..."	optional description of the exact HTML version being used


HTML 2.0 is identified by "�//IETF//DTD HTML 2.0//EN", and HTML 3.0 is identified by "�//W3O//DTD W3 HTML 3.0//EN".  These identifiers may also appear as the first line of an HTML document (before the <HTML> tag) as <!DOCTYPE HTML PUBLIC "-//IETF//DTD HTML 2.0//EN">, which signifies the SGML declaration for HTML 2.0.


<HEAD>...</HEAD>	Information about document


<BODY>...</BODY>	Document content


BACKGROUND="url"	Set background to tiled image at url [N,3,M]


BGCOLOR=#RRGGBB	Specify backbround color [N,M]


TEXT=#RRGGBB	Specify text color [N]


LINK=#RRGGBB	Specify unvisited link color [N]


VLINK=#RRGGBB	Specify visited link color [N]


ALINK=#RRGGBB	Specify active link color [N]


BGPROPERITES=fixed	Background image is nonscrolling (watermark) [M]


Head Tags


<TITLE>...</TITLE>	Document title


The title does not appear in the document itself, but rather in the title of the window displaying the document


<BASE>	Base reference to resolve relative addresses


HREF="url"	Base url


The base reference is usually the complete url of the document itself, including filename.  Relative referencing is then done with respect to the directory containing the filename.  Although relative referencing is done with respect to the directory of the document by default, this tag is useful if the document is being read out of context, e.g., the document has been moved or downloaded to a local disk.  Then there is no need to edit relative references or move documents referenced by relative url's.


TARGET="..."	Default frame name, usually "_top" [N2]


Additional HTML 2.0 head tags are ISINDEX which implies that the document is keyword searchable, LINK which specifies relations to other documents, NEXTID which specifies an alphenumeric identifier for the document, and META which adds elements to the HTTP response header; however, these are not commonly used.  


Within a META tag, the NAME attribute adds information to the HTTP response header and the HTTP�EQUIV attribute replaces pre-existing header information, thereby permitting HTTP header information to be provided by or edited from within the HTML document itself.  HTML 3.0 adds BANNER for nonscrolling information, RANGE to mark sections of content, and STYLE for external formatting information tags.


Block Format Tags


<P>	New paragraph


<P>...</P>	New paragraph 


ALIGN=left|center|right	Text alignment within paragraph [3,N2,M]


A paragraph ends with optional </P> tag, block format tag, or heading tag.  Paragraphs are separated from each other with vertical whitespace.  In HTML 1.0, P was a separater and did not have a closing tag.  HTML 2.0 permits and HTML 3.0 encourages the use of the closing tag </P> paragraph attributes.


M implements justify as an argument for ALIGN, but N2 does not.  HTML 3.0 proposes the indent argument for ALIGN.





<BR>	Line break


CLEAR=left|right|all	Move down in order to have clear margins [N]


BR starts a new line with the same indent as the preceding line and without adding vertical white space.


<HR>	Horizontal rule


SRC	Image to use for the rule [3]


SIZE=#	Height of rule in pixels [N]


WIDTH=##|##%	Width of rule in pixels or percentage of page width [N]


ALIGN=left|center|right	Alignment of rule [N]


NOSHADE	No shading to create solid bar [N]


<ADDRESS>...</ADDRESS>	Identity and address of author, often italics and sometimes indented


ALIGN=left|center|right	Alignment of text


CLEAR=left|right|all	Move down in order to have clear margins[3]


NOWRAP	Prevents line wrapping [3]


<BLOCKQUOTE>...</BLOCKQUOTE>	Text quoted from another source (left and right indented)


ALIGN=left|center|right	Alignment of text


HTML 3.0 proposes replacing BLOCKQUOTE with BQ and allows the CREDIT tag within BQ tags.


<PRE>...</PRE>	Preformatted text, monospace font honoring spaces


WIDTH="#"	Maximum number characters per line (#=40, 80, 132)


<NOBR>...</NOBR>	No line break [N]


<WBR>	Word break [N]


<DIV>...</DIV>	Division or section of document [N2,3]


ALIGN=left|center|right	Text alignment within section


CLASS="..."	Section classification, e.g., abstract


HTML 3.0 proposes using <DIV ALIGN=center> to replace the nonstandard CENTER tag.  Netscape 2.0 recognizes DIV with the ALIGN attribute only.


Heading Tags


<H?>...</H?>	Heading or subheading (?=1...6)


ALIGN=left|center|right	Text alignment [N2]


CLEAR=left|right|all	Move down after image in order to have clear margins [N]


Six levels of heading are available, with <H1> being the highest level.  White space is added before and after the heading.  As with block formating tags, paragraph breaks are implied before and after heading tags.


Character Tags


Character Format Tags


<B>...</B>	Bold


<I>...</I>	Italics


<U>...</U>	Underline


<TT>...</TT>	Teletype (fixed-width or monospaced font)


<STRIKE>...</STRIKE>	Strikethrough [proposed in HTML 2; replaced by <S> in 3]


<S>...</S>	Strikethrough [3]


<BIG>...</BIG>	Big print [3]


<SMALL>...</SMALL>	Small print [3]


<SUB>...</SUB>	Subscript [N,3]


<SUP>...</SUP>	Superscript [N,3]


<BLINK>...</BLINK>	Blink [N]


<CENTER>...</CENTER>	Center [N]


While Netscape 1.1 and higher implement the CENTER tag, HTML 3.0 and Netscape 2.0 implement the ALIGN=center attribute for all block format tags.


<FONT>...</FONT>	Define font attributes [N]


SIZE=#	Set absolute font size (# =1-7; 3=default)


SIZE=+|-#	Change font size by relative amount


COLOR=#RRGGBB>	Set font color


FACE=".."	Font style [M]


<BASEFONT>...</BASEFONT>	Defines new basefont size [N]


SIZE=#	basefont size (#=1-7; 3=default)


Information Type Tags


<CITE>...</CITE>	Citation (often italic)


<CODE>...</CODE>	Short inline code, HTML example, or output (often monospaced)


<EM>...</EM>	Emphasis (often italics)


<KBD>...</KBD>	Keyboard text input typed by user (often monospaced) [D]


<SAMP>...</SAMP>	Sequence of literal characters (monospaced) [D]


<STRONG>...</STRONG>	Strong emphasis (often bold)


<VAR>...</VAR>	Variable name (often italic) [D]


HTML 3.0 adds the following information type tags: Defining instance of a term (DFN) [proposed in HTML 2], Quotation (Q), Language (LANG), Author (AU), Person (PERSON), Acronym (ACRONYM), Abbreviation (ABBREV), Inserted Text (INS), Deleted Text (DEL), Admonishment (NOTE), and Footnote (FN).


List Tags


Three types of lists are supported: unordered  lists, ordered lists, and definition lists.


<DL>...</DL>	Definition list


COMPACT	Compact rendering for small list items and/or long lists


<OL>...</OL>	Ordered list


COMPACT	Compact rendering for small list items and/or long lists


TYPE=A|a|I|i|1	Symbols used for each list item; 1 is default [N]


CONTINUE	Continue numbering from previous OL [3]


SEQNUM=#	Starting number for list [3]


START=#	Starting number for list [N]


<UL>...</UL>	Unordered list


COMPACT	Compact rendering for small list items and/or long lists


TYPE=disc|circle|square	symbol for each list item [N]


PLAIN	Eliminate bullets [3]


DINGBAT="..."	Server image for bullet [3]


SRC=url	Url image for bullet [3]


WRAP=vert|horiz	Column or row wrapping[3]


Items within lists are separated with the following tags


<DT>	Definition term to be defined


<DD>	Definition of previous term


<LI>	List item in ordered or unordered list


TYPE=disc|circle|square	Symbol for unordered list item [N]


TYPE=A|a|I|i|1	Symbol for ordered list item [N]


VALUE=#	Number of ordered list item [N]


These tags may be optionally closed with </DT>, </DD>, and <LI>.


Nested lists are fully supported.  The directory list (DIR) is not commonly used, being replaced with PRE or UL PLAIN WRAP=horiz in HTML 3.0.  HTML 3.0 proposes to remove the menu list (MENU) tag and replace it with UL PLAIN.  HTML 3.0 proposes the LH tag for a list header which functions as a title for a list.


Anchor Tags


Anchor tags encode hyperlinks, which allow users to jump to other WWW documents or files by clicking on them.  A hyperlink anchor allows a user to jump to another document or to a position within the same or another document.


<A>...</A>


HREF="url|#label|url#label"	Url with optional label


NAME="label"	Label of a location in a document


The HREF and NAME attributes are mutually exclusive and specify a hyperlink reference to another location or the name of a location to be linked to, respectively.


The text or in-line image contained between anchor tags with an HREF attribute is typically highlighted and/or underlined by the browser.  Care must be taken so that the <A> and </A> tags are on the same physical line, as a line break is interpreted as white space causing an unsightly extra space to be highlighted by the browser.  Labels must be encoded in destination documents with the NAME="label" attribute in order for the browser to jump to them.


The HREF="#label" attribute makes it possible to jump to another location in the same document, and is often used in document outlines (implemented as lists) at the start of a technical document.  You can make it easy for a user to respond to you with email by using the HREF="mailto:joe@biguni.edu", which would`invoke the browser's email facility.


Other HTML 2.0 attributes for the anchor tag are TITLE which specifies the title of the referenced url and could be used by browsers to display this information or if the referenced url does not have a title, REL and REV which give relationships between the documents, URN which spcifies a uniform resource name, and METHODS which specifies the methods supported in the referenced document; however, these attributes are not commonly used.


HTML 3.0 proposed attributes are SHAPE for used within FIG to define link regions and MD for a checksum for url document.





Image Tags


The ability to include images directly`in HTML documents and to link to images, movies, sounds, and other formats is referred to hypermedia.  Hypermedia is probably the primary reason for the explosive growth of the WWW.  Whereas a browser usually calls helper applications to process sounds and movies, images can be directly incorporated into a HTML document.  Most browsers can display several popular image types, such as gif, jpeg, and x bitmaps, with gif files being the predominant image type.


<IMG>	In-line image


SRC="url"	Location of image


ALT="text"	Text alternative for image (for text-only browsers like Lynx)


ISMAP	Use server-side url mapping information


ALIGN=top|middle|bottom	Alignment of following text with respect to image


Netscape adds texttop,absmiddle, baseline, and absbottom as ALIGN attribute extensions.


ALIGN=left|right	Horizontal placement of image; text will wrap around [N,3]


HEIGHT=#	Height of image in pixels [N,3]


WIDTH=#	Width of image in pixels [N,3]


BORDER=#	Border thickness around image in pixels [N]


VSPACE=#	Blank space above and below image in pixels [N]


HSPACE=#	Blank space left and right of image in pixels [N]


LOWSRC=url	Initial image location [N]


USEMAP="#name"	Use client-side url maping information [N2,3]


UNITS="..."	Units are other than pixels [3]


Microsoft Internet Explorer 2.0 adds attributes to support dynamic images, e.g., video clips or VRML worlds: DYNSRC to override SRC for the source, START to control when the image is started, CONTROLS for  controls under the anitmation, and LOOP and LOOPDELAY to control looping action.


If the IMG tag has the ISMAP attribute and is included between A tags, then it is an image map and the HREF points to a map file which allows the server to determine the jump url based on the coordinates of the clicked pixel.  Unfortunately, different servers require different map file formats, resolution of the link requires an HTTP transaction, and the link information is not included if the document is transferred via a non-HTTP method, e.g., by ftp or diskette.  HTML 3.0 and Netscape 2.0 add tags for client-side image maps, meaning that the url map information is stored within the document, not in a separate map file.  This technique will likely beome predominant over maintaining separate map files.


<MAP>...</MAP>	USEMAP link definition [N2]


NAME="#name"


<AREA>	Area of client-side image map and url link [N2]


COORDS=x,y,x,y|x,y,...|x,y,r	Coordinates of area


SHAPE=rect|polygon|circle	Shape of area [only rect supported by Netscape 2.0]


HREF=url	Url for area


NOHREF	No link for area


ALT="..."	Text alternative [not supported]


It is possible to include both ISMAP and USEMAP attributes.  Browsers capable only of server-side image maps will recognize the ISMAP attribute, while client-side image map enabled browsers will use the USEMAP attribute.


HTML 3.0 adds FIG, OVERLAY, CAPTION, and CREDIT tags to define figures with overlays, captions, and credits.  FIG would also provide for client-side image maps with text alternatives.


A popular alternative to image maps is to create a table of images, each of which is linked to a single location.  This method eliminates the need for image maps, and provides flexibility for arranging the images, e.g., a toolbar with different images on different pages.


Form Tags


Forms allow users to input information into an HTML document and submit the information back to the server for processing.  Form processing requires that Common Gateway Interface (CGI) scripts be written for the server, which pass the submitted information to other programs for processing and possible preparation of HTML response documents.


A data input form is delimited by FORM tags, which takes the attributes ACTION to specify the url where the information is to be submitted, METHOD to specify the method in which form information is being transmitted to th server and the expected response, and optionally ENCTYPE to specify the format of the submitted data.  INPUT, SELECT, OPTION, and TEXTAREA tags represent fields which can be edited or selected by the user.  A document can contain several forms, but they cannot be nested.


The implementation of forms is beyond the scope of this introduction to HTML, as additional script programming is required to handle form input.  Additional information about forms may be found in the Bibliography.


A predecessor to form tags was the ISINDEX tag with an ACTION attribute pointing to to a CGI script which can process a search query.


Table Tags


<TABLE>...</TABLE>	Define a table [N,3]


ALIGN=bleedleft|left|center|right|bleedright|justify	Table alignment


BORDER	Gridlines around table elements


WIDTH=##|##%	Table width (pixels or % of page width)


COLSPEC="L|C|R## L|C|R##..."	Specify alignment and width (in units) of each column


UNITS=en|relative|pixels	units used in table measurements (en=n width=1/2 point) [N]


DP="..."	Decimal alignment character (default =".")


CLEAR=left|right|all	[N]


NOFLOW	[N]


NOWRAP	[N]


COLS=#	Number of columns [3]


CELLSPACING=#	spacing between cells (pixels) [3]


CELLPADDING=#	spacing within cells (pixels) [3]


The full HTML 3.0 tables structure adds BORDER=# for border width, FRAME to define which parts of the border to display, RULES to specify rulings between columns.  The COLSPEC attribute is being replaced by COL and COLGROUP tags.


<CAPTION>...</CAPTION>	Table caption [N,3]


ALIGN=top|bottom|left|right	Caption position


<TR>...</TR>	Row of table cells [N,3]]


ALIGN=left|center|right|decimal	horizontal alignment


VALIGN=top|middle|bottom|baseline	vertical alignment of cell item


The closing tag </TR> is optional, as a new row is assumed to start at the next occurance of <TR>.


<TD>...</TD>	Table data [N,3]


COLSPAN=#	Number of columns the cell spans


ROWSPAN=#	Number of rows the cell spans


ALIGN=left|center|right|decimal	horizontal alignment


VALIGN=top|middle|bottom|baseline	vertical alignment of cell item


NOWRAP	Prevents line wrapping of cell contents


WIDTH=#	[N]


DP="..."	Decimal alignment character (default =".")


The closing tag </TD> is optional, as a new cell is assumed to start at the next occurance of <TH> or <TD>.  The full HTML 3.0 proposed table structure includes AXIS and AXES attributes for cell labeling and CHAR and CHAROFF for alignment of cell contents.


<TH>...</TH>	Table header cell (often bold)


Same attributes as <TD>


The closing tag </TH> is optional, as a new cell is assumed to start at the next occurance of <TH> or <TD>.  


The full HTML 3.0 proposed table structure includes COL and COLGROUP tags for specifying defaults for table columns, as well as THEAD, TBODY, and TFOOT tags for structuring a table's elements.


Java Tags


Java is a programming language which is designed to be architecture neutral and transportable across networks, just as HTML is a document language with similar goals.  It permits executable applications to be included within an HTML document.  The alpha version of Java used the APP HTML tag, while the beta version of Java uses APPLET.  The beta feature set has been frozen for the first release.  The Java home page is at http://java.sun.com.


<APPLET>...</APPLET>	Java beta application [N2]


CODEBASE="url"	Base url of applet


CODE="class"	Filename of compiled applet


WIDTH =#	Applet width in pixels


HEIGHT=#	Applet height in pixels


ALT="..."	Text alternative for applet


NAME="..."	Applet name


ALIGN=left|right|top|texttop|middle|absmiddle|baseline|bottom|absbottom


HSPACE=#	Blank space left and right applet in pixels


VSPACE=#	Blank space above and below applet in pixels


<PARAM>	Java alpha application


NAME="..."	Parameter name


VALUE="..."	Parameter value


PARAM tags are used to pass parameters from the document to the Java applet.  They must occur within the APPLET tags.  Browsers which support <APPLET>  should ignore everything between the opening and closing tags except for <PARAM> tags, whereas browsers which do not support <APPLET> should ignore the <APPLET> and <PARAM> tags and process the content between <APPLET> tags.  This allows alternate HTML if the Java application is not invoked.


Other Tags


<TAB>	Horizontal tab [3]


A tab position may be defined with the ID attribute.  Text is positioned with the TO, ALIGN, and INDENT attributes.


<MATH>...</MATH>	Mathematical expression [3]


Mathematical expressions are defined using Latex-like language.  Unfortunately for scientific or technical applications, MATH is not currently implemented by any browser.


<BGSOUND>	Soundtrack to be played as background for document [M]


SRC=url	Audio file


LOOP=#|infinite	Number of times audio file is played


<MARQUEE>...</MARQUEE>	Visually scrolls text content [M]


<EMBED>	Contains arbitrary objects in an HTML document [N2]


Embedded objects are supported by plug-in applications.  Netscape 2.0 supports WebFX for VRML worlds, Adobe Acrobat for PDF documents, and Macromedia Director and Apple QuickTime for multimedia.  The NOEMBED tag defines HTML for browsers which do not implement EMBED.


<FRAME>	Defines a window for displaying HTML documents [N2]


A FRAMESET tag defines a set of FRAMES which provide for viewing a document in multiple windows.  The NOFRAMES tag defines HTML for browsers which do not implement FRAMES.


<SPAN>...</SPAN>	Generic container for general attributes, e.g., LANG [3]


Common Body Attributes


The following attributes are common to many tags in HTML 3.0:


ALIGN=left|center|right|justify	Horizontal alignment of content


CLEAR=left|right|all	Add vertical whitespace until margins are clear


NOWRAP	No linebreaks


ID="..."


CLASS="..."


The internationalization proposal adds the following attributes to most tags:


LANG="..."	Language of content


DIR=ltr|rtl	Direction of content





HTML Special Characters


The HTML character set is the IISO-8859-1 character set, also known as Latin-1.  It is a 8-bit single-byte character set with 256 characters.  The lower 128 characters form the ASCII character set, and the upper 128 characters include many graphic characters and accented characters used in European languages.  Some characters are usually interpreted as HTML formatting commands and need to be accessed as escape sequences.  Escape sequences can reference the character name or the character code.  Some of the more important escape sequences follow:





&lt;		&#60;		<


&gt;		&#62;		>


&amp;		&#38;		&


&quot;		&#34;		"


&copy; [N]	&#169;		©


&reg; [N]	&#174;		®


(&shy;)				­ (soft hypen)


(&nbsp;)			non-breaking space


According to HTML 2.0, escape sequences should always be followed by semicolons(;).  In practice, semicolons are often omitted if the next charatcer is a space.  However, it is never wrong to end each escape sequence with a semi-colon.
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