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Chapter 1

Introduction

1.1 Motivations

The goal of this book is to present with full details the source code of a web browser. Why? Because I think
you are a better programmer if you fully understand how things work under the hood.

1.2 mmm

1.3 Other Web browsers

Here are other candidates that were considered but ultimately discarded:
® nexus
e 1mosaic
e gecko (firefox)
e khtml/webkit/blink (kconqueror, safari, chrome)
e netsurf

® Servo

1.4 Getting started
1.5 Requirements

1.6 About this document

This document is a literate program | |. It derives from a set of files processed by a tool, syncweb | ],
generating either this book or the actual source code of the program. The code and its documentation are thus
strongly connected.
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1.7 Copyright

Most of this document is actually source code from MMM, so those parts are copyright by INRIA.

(copyright header v6 14a)= (300a 299 298 287c 281a 265)
(ke stk sk e ok sksk o s ok sk o s e ok sk ok sk e ok sk sk e ook sk ok sk ke ok sk sk ok ke ok sksk ok ek sksk ok s sk sk ok s ok sk sk sk ke ok sk sk sk e ok sk sk ok ok )
Cx *)
€ The V6 Engine *)
Cx *)
(* Francois Rouaix, projet Cristal, INRIA Rocquencourt *)
Cx *)
(* Copyright 1996 Institut National de Recherche en Informatique et  *)
(* Automatique. Distributed only by permission. *)
Cx *)
(***********************************************************************)

(copyright header calves 14b)y= (495 493 489c 483a)
(ko sk sk e ok sksk o s ok ok sk sk ok sk sk ke ok ki s ok sk sk sk ke ok sk ok ok sk sk e ok sk sk sk s ke sk sk sk ke ok sk sk sk ke ok sk sk sk ok ok sk ok ok )
Cx *)
( Calves *)
Cx *)
(* Francois Rouaix, projet Cristal, INRIA Rocquencourt *)
Cx *)
(* Copyright 1996 Institut National de Recherche en Informatique et *)
(* Automatique. Distributed only by permission. *)
Cx *)

(***********************************************************************)

The prose is mine and is licensed under the GNU Free Documentation License.

1.8 Acknowledgments

I would like to thank of course Francois Rouaix, the main author of MMM.
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Chapter 2

Overview

2.1 Web browser principles

2.2 mmm services

(constant Main.usage_str 15a)= (463b)
let usage_str =
"Usage: meuh <opts> <initial url>"

(signature Version.http 15b)= (285¢)
val http : string (* the version in User-Agent field *)

{constant Version.http 15¢)= (286a)
(* User-Agent field *)
let http = "MMM/0." "~ string_of_int number

(signature Version.number 15d)= (285¢)

(* Version and other builtin strings *)
val number : int

(constant Version.number 15e)= (286a)
(* Version *)
let number = 418

(signature Version.about 15{)= (285¢)
val about : string -> string (* dialog *)

(function Version.about 15g)= (286a)
(* dialog uses an gigantic font ! *)
let about = function
| "iso8859" ->
"MMM Version 0." ~ version_number ~
"\nWritten by Fran\23lois Rouaix
Contributions by Jun P. Furuse and Jacques Garrigue
Ported to 0’Caml 3 by Jun P. Furuse and Pierre Weis
\169 Copyright INRIA

Projet Cristal

INRIA Rocquencourt
Domaine de Voluceau
78153 Le Chesnay Cedex
France

Francois.Rouaix@inria.fr
http://pauillac.inria.fr/“rouaix/

| s -> failwith (Printf.sprintf "language not supported: %s" s)
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(constant Version.version_number 16)= (286a)
let version_number =
string_of_int number

2.3 HTML document language
2.4 hello.html

2.5 CSS style language

2.6 hello.css

2.7 Javascript scripting language
2.8 hello. js

2.9 Code organization

2.10 Software architecture

2.10.1 Trace of a web request

2.10.2 Trace of a mouse click

2.11 Book structure
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Chapter 3

Core Data Structures

3.1 URLs and co

3.1.1 URLs and protocols

(type Url.t 17a)= (287a 286d)
(* URLs as defined by RFC 1738. Not all components are used for all protocols.
* The order of the fields below correspond to the actual order in the string:
*  <protocol>://<user>:<password>@<host>:<port>/<path>?<search>
*)
type t =
{ mutable protocol : protocol;

mutable user : string option;
mutable password: string option;

mutable host : string option;
mutable port : int option;

mutable path : string option;
mutable search: string option

}

(type Url.protocol 17b)= (287a 286d)
type protocol =
| HTTP | HTTPS
| FILE | FTP
| MAILTO | NNTP
| GOPHER | NEWS | WAIS | PROSPERO
| TELNET
| OtherProtocol of string

3.1.2 URIs and fragments

(type Uri.abs_uri 17¢)= (286)
(* URI utilities. RFC 1630 *)
type abs_uri = {
uri_url : string;
uri_fragment : string option

}

(signature Uri.is_absolute 17d)= (286b)
val is_absolute : string —-> bool
(* [is_absolute uri] determines if [uri] is absolute according to
rules of RFC 1630 *)

17



(function Uri.is_absolute 18a)= (286¢)
(* RFC 1630, partial forms *)
let is_absolute uri =

try
let colonpos = String.index uri ’:’ in
try
let slashpos = String.index uri ’/’ in
colonpos < slashpos (* colon must occur before slash *)
with
Not_found -> true (* colon occurs before slash *)
with

Not_found -> false (* absolute must have a : *)

3.1.3 Hypertext Links

(type Hyper.link 18b)= (289a 288c¢)
(* An hypertext(media) link on the Web *)
type link = {
h_uri : string;
h_context: string option;

h_method : link_method; (* default is GET *)
h_params : (string * string) list

}
(type Hyper.link_method 18c)= (289a 288¢)
(* This is currently for HTTP and derived, but ... *)

(* Contains only the one we support *)
type link_method =
| GET
| POST of string
(Hyper.link_method other cases 104b)

(signature Hyper .default_link 18d)= (288c¢)
val default_link: string -> link

(function Hyper .default_link 18e)= (289a)
let default_link uri = {
h_uri = uri;
h_context = None;
h_method = GET;
h_params ;

}

3.1.4 Web requests

(type Www.request 18f)= (291a 290b)
(*
* Requests
*)
type request = {
www_link : Hyper.link; (* the link that produced this request *)
mutable www_headers : string list; (* additional headers *)

(Www.request security field 229¢)
(Www.request parsed link fields 19a)

(Www.request logging method 244d)
(Www.request error managment method 252a)

18



(Www.request parsed link fields 19a)= (18f)
www_url : Url.t; (* parsed version *)
www_fragment : string option; (* because viewer is passed down *)

(signature Wuw.make 19b)= (290Db)
val make : Hyper.link -> request
(* raises: Url_Lexing | Invalid_link *)

(function Www.make 19c¢)= (291a)
let make (hlink : Hyper.link) : request =
let absuri = Hyper.resolve hlink in
let url : Url.t = Lexurl.make absuri.uri_url in
try (x search for space in network URI *)
if List.mem url.protocol [FILE; MAILTO]
then raise Not_found
else
let n =
(* will raise Not_found if no space found *)
Str.search_forward sp absuri.uri_url O
in
raise (Hyper.Invalid_link (Hyper.UrlLexing ("suspicious white space", n)))
with Not_found ->
(* regular code path, everything is normal, we didn’t find (bad) spaces *)
{ www_link = hlink;

www_url = url; (* should not fail 7 x*)
www_fragment = absuri.uri_fragment;

www_auth = [];
www_headers = [];

www_logging = (fun _ -> ());
www_error = !Error.default

}

{constant Www.sp 19d)= (291a)
let sp = Str.regexp "[ \t\n]"

3.2 Documents

(type Document .document 19e)= (291)
type t = {
document_headers : string list; (x e.g. Content-type: text/html *)
mutable document_data : data;
document_address : Url.t;

}

(type Document .document_data 19f)= (291)
(*
* Information on a document, as could be requested by "other" clients,
* that is clients not directly on the chain of processes dealing with
* the handle
*)
type data =
| MemoryData of Ebuffer.t
| FileData of Fpath.t * bool (* flag is true if file is temporary *)
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3.2.1 Document ID

(type Document .document_id 20a)= (291)

(* Document Id is a reference to a document in the browser.

For some documents, e.g. results of POST queries, the URL is not a

sufficient description. Stamp is O for unique documents.

*)
type id = {

document_url : Url.t;

document_stamp : int

3

signature Document .no_stamp 20b)= 291b
p
val no_stamp : int

(constant Document .no_stamp 20c)= (291c)
let no_stamp = 0

(constant Document . stamp_counter 20d)= (291c)
let stamp_counter = ref 0O

(signature Document .new_stamp 20e)= (291b)
val new_stamp : unit -> int

(function Document .new_stamp 20f)= (291c)
let new_stamp () =
incr stamp_counter; !stamp_counter

(signature Document .document_id 20g)= (291b)
val document_id : Www.request -> id

(function Document .document_id 20h)= (291c)
let document_id wwwr =
match wwwr.www_link.h_method with
| POST _ ->
{ document_url = wwwr.www_url; document_stamp = new_stamp()}
| _ => { document_url = wwwr.www_url; document_stamp = no_stamp}

(module Document.DocumentIDSet 201)= (291c)
module DocumentIDSet =
Set.Make(struct type t = id let compare = compare end)

3.2.2 Document cache

(signature Cache.add 20j)= (3091)
val add : Document.id -> Document.t -> unit

(signature Cache.find 20k)= (3091)
val find : Document.id -> Document.t

(signature Cache.finished 201)= (3091)
val finished : Document.id -> unit

(signature Cache.touch 20m)= (3091)
val touch : Document.id -> unit

(signature Cache.kill 20n)= (3091)
val kill : Document.id -> unit
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(constant Cache .memory 2la)= (314e)
let memory = ref ([] : (Document.id * entry) list)

(type Cache.entry 21b)= (314e)
(* A cache entry *)
type entry = {
mutable cache_document : Document.t;

mutable cache_pending : bool;
cache_condition : Condition.t;

mutable cache_lastused : float
(x TODO still valid comment in 20267 *)
(* 01d? cache_lastused is specified as max_int (0x3fffffff) when we don’t
* want the entry to be flushed. This will break around
* Sat Jan 10, 2004 13:37 GMT on 32 bits machines
*) (x JPF: it is now float! max_int -> max_float *)

}

{constant Cache .max_lastused 21c¢)= (314e)
(* Corresponding Date = year 5138, we should be fine *)
let max_lastused = 100000000000.0

(function Cache.find 21d)= (314e)
(* Find a documentx*)
let find (did : Document.id) : Document.t =
let entry = List.assoc did !memory in
entry.cache_lastused <- Unix.time();
if entry.cache_pending
then Condition.wait entry.cache_condition;
entry.cache_document

3.3 Protocols and document flow

(signature Protos.get 2le)= (317b)
val get: Url.protocol ->

(< Cap.network > -> Www.request -> Document.continuation -> Www.aborter)
*

(Document .handle -> Document.data * Cache.cache_fill)

3.3.1 Protos.protos

(constant Protos.protos 21f)= (318a)
let protos : (Url.protocol,
(< Cap.network > -> Www.request -> Document.continuation -> Www.aborter) x*
(Document.handle -> Document.data * Cache.cache_fill)) Hashtbl.t =
Hashtbl_.create ()

(constant Protos.get 21g)= (318a)
let get = Hashtbl.find protos
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3.3.2 Document continuation

(type Document .document_continuation 22a)= (291)
type continuation = {
document_process : handle -> unit;
(* What to do one we have a dh on the real document *)

document_finish : bool -> unit
(* What to do if a request does not yield a document. bool = 7777 x)

3.3.3 Document handle

(type Document .handle 22b)= (291)
(* This is passed around by request continuations. It represents a handle
on a connexion for retrieving a document *)
type handle = {
document_id : id;

(* this should help to know what to do even if have not the data yet.
* Those are response headers.
*)
mutable dh_headers : string list;
(* HTTP headers of document, or faked ones *)

document_feed : Feed.t;
(* where to get the data *)

(Document .handle other fields 105b)
}

3.4 HTTP

3.4.1 Requests

(type Messages.request_message 22¢)= (300a)
(* HTTP-Message *)
type request = {
request : request_line;
request_headers : header list;
request_body : string;
(Messages.request_message other fields 229d)
}

(type Messages.request 22d)= (300a)
(* Request-Line of a Request *)
type request_line = {
request_version: string; (* HTTP/1.0 *)
request_method : string; (* GET, POST, etc... *)

request_uri : string (* the uri *)

3
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3.4.2 Responses

(type Messages.response_message 23a)= (300a)
type response = {
status : status_line;

response_headers : header list;
response_body : string; (* responde body is *not* the document body *)

}

(type Messages.status 23b)= (300a)
(* Status-Line of a Response *)
type status_line = {
status_version : string; (* HTTP/1.0 *)
status_code : int; (* http return codes *)
status_message : string (* http return message *)

3.4.3 Headers and content types

(type Messages .header 23¢)= (300a)
(* Other headers *)
type header = string

(type Http_headers.media_type 23d)= (302 300g)
(* type/sub, ex: text/html, images/gif, applications/postscript *)
type media_type = string * string

(type Http_headers.media_parameter 23e)= (302 300g)
(* ex: 77 %)
type media_parameter = string * string

3.5 Viewers

(type Viewers.t 23)= (340c¢ 339c)
(* Definition of an internal viewer *)
type t =
Http_headers.media_parameter list ->
(Widget.widget -> context —-> Document.handle -> display_info option)

3.5.1 Viewers.viewers

(constant Viewers.viewers 23g)= (340¢)
let viewers : (Http_headers.media_type, spec) Hashtbl.t =
Hashtbl_.create ()

(type Viewers.spec 23h)= (340c¢)
type spec =
| Internal of t
| External
(Viewers.spec other cases 120a)
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3.5.2 Viewers.context

(signature class Viewers.context 24a)= (339¢)
(* The context given to a viewer *)
class virtual context : (Document.id * vparams) -> object (’a)

method base : Document.id

(Viewers.context hypertext methods signatures 24b)
(Viewers.context embedded methods signatures 163c)

(Viewers.context logging methods signatures 246d)
(Viewers.context other methods signatures 163d)
end

TODO XXX 777 when is this called 7 why need pass down in context to viewer?

(Viewers.context hypertext methods signatures 24b)= (24a) 24cr
method goto : Hyper.link -> unit
method gotonew : Hyper.link -> unit
method save : Hyper.link -> unit

(Viewers.context hypertext methods signatures 24c)+= (24a) <24b
method invoke : string -> Hyper.link -> unit
method add_nav : string * hyper_func -> unit

method hyper_funs : (string * hyper_func) list

(type Viewers.hyper_func 24d)= (340c 339c)
type hyper_func = {
hyper_visible : bool;
hyper_title : string;

hyper_func : frame_targets -> Hyper.link -> unit

}

(class Viewers.context 24¢)= (340c¢)
(* The context given to a viewer *)
class virtual context ((did : Document.id),
(v : vparams)) =
object (self : ’a)

val base = did
method base = base

val viewer_params = V
method params = viewer_params

val mutable (*privatex) funs = ([] : (string * hyper_func ) list)
method hyper_funs = funs

val targets = []
method goto hlink = self#invoke "goto" hlink

method gotonew hlink = self#invoke "gotonew" hlink
method save hlink self#invoke "save" hlink

method invoke name hlink =
try (List.assoc name funs).hyper_func targets hlink
with Not_found -> ()

method add_nav (fname, hf) =
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funs <- (fname, hf) :: funs

(method Viewers.context.for_embed 162a)
(method Viewers.context.in_embed 162Db)

method virtual log : string -> unit
end

3.5.3 Viewers.display_info

(signature class Viewers.display_info 25a)= (339¢)
class virtual display_info : (unit) -> object (’a)

(Viewers.display_info virtual methods signatures 25b)
(Viewers.display_info graphic cache methods signatures 237c)
end

(Viewers.display_info virtual methods signatures 25b)= (340c 25a)
method virtual di_title : string (* some visible title *)

(* the created widget containing the graphics *)
method virtual di_widget : Widget.widget

(Viewers.display_info images virtual methods signatures 169d)

Viewers.display_info embedded virtual methods signatures 164d
play

Viewers.display_info fragment virtual method signature 199¢c
play

(Viewers.display_info lifecycle virtual methods signatures 203b)

Viewers.display_info graphic cache virtual methoas signatures a

play_info graphi he virtual methods signat 238
iewers.display_info other virtual methods signatures 192c

Vi display_info oth irtual thods signat 192

3.6 Abstract syntax trees
3.6.1 HTML

(type Html.token 25¢c)= (295 293d)
type token =
| Doctype of string

| OpenTag of tag
| CloseTag of string

| PCData of string
| CData of string

| Comment of string

| EOF
(type Html.tag 25d)= (295 293d)
type tag = {

tag_name : string;
attributes: attributes

3

(type Html.attributes 25e)= (295 293d)
type attributes = (attribute_name * attribute_value) list
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(type Html.attribute_name 26a)= (295 293d)
type attribute_name = string

(type Html.attribute_value 26b)= (295 293d)
type attribute_value = string

3.6.2 CSS
3.6.3 Javascript

3.7 DOM
3.8 HTML display

3.8.1 Formatter

(type Htmlfmt .gattr 26c)= (374c)
type gattr =
(Htmlfmt.gattr color cases 157b)
(Htmlfmt.gattr font cases 155¢)
(Htmlfmt.gattr spacing cases 141c)
(Htmlfmt.gattr alignment cases 137e)
(Htmlfmt.gattr style cases 142e)

(type Htmlfmt . formatter 26d)= (374c)
type formatter = {

(* Text primitives of the device *)
(Htmlfmt.formatter primitives methods 138a)

(* Graphical attributes *)
(Htmlfmt.formatter graphical attributes methods 139c)

(Htmlfmt.formatter other methods 26e)

flush : unit -> unit; (* Flush the device *)

XXX

(Htmlfmt.formatter other methods 26e)= (26d)
(* Predefined Images *)
(Htmlfmt.formatter predefined images methods 144b)
(* Structure primitives *)
(Htmlfmt.formatter structure primitives methods 136b)
(* Embedding primitives *)
(Htmlfmt.formatter embedding primitives methods 170a)
(* Re-centering on a fragment *)
(Htmlfmt.formatter fragment method 199j)

(constant Html_disp.default_fo 26f)= (423b)
(* This is the default formatter *)
let default_fo = Htmlfmt.{
(* Text primitives of the device *)
new_paragraph = (fun () > );
close_paragraph = (fun ) -> ());
print_newline (fun _b -> )
print_verbatim

(fun _s > O);
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format_string = (fun _s -> ());

(* Graphical attributes *)
(fun _1 > O);
(fun _1 -> O);

push_attr =
pop_attr
set_defaults

(* misc *)

hr =
bullet =

isindex =
start_anchor =
end_anchor =
add_mark =

create_embedded

see_frag

flush =

(fun

(fun
(fun

(fun
(fun
(fun
(fun
(fun

(fun

(fun

3.8.2 Interpreter

_S

21
_n

_S

O
_h

_a _w _h -> assert false);

O

21> 0D

n b > 0));
-> 0);

s’ > (0));
-> 0);
-> ());
-> );

-> 0);

-> 0);

(signature class Html_disp.machine 27a)=
class virtual machine :
(Html_disp.machine wirtual fields signatures 27b)

end

(u

nit) -> object

(Html_disp.machine wirtual fields signatures 27b)=

(* context *)
method virtual ctx :

(* input *)

method virtual send :
(Html_disp.machine hitml input other methods 128c)

(* semantic *)

Viewers.context

method virtual add_tag:

string ->
(* open handler x*)

(Htmlfmt.formatter -> Html.tag -> unit) ->

Html.token -> unit

(¥ close handler *) (Htmlfmt.formatter -> unit) ->

unit

method virtual remove_tag :
(Html_disp.machine tags methods 126g)
(Html_disp.machine action stack methods 127a)

(* backend *)

method virtual formatter :
(Html_disp.machine formatter stack methods 127f)
(Html_disp.machine formatter misc methods 127h)

(* special tags *)

string -> unit

Htmlfmt.formatter

(Html_disp.machine embedded fields 163a)
(Html_disp.machine image methods 169a)
(Html_disp.machine fragment method 199g)
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(* misc *)
(Html_disp.machine 18 methods 226k)
(Html_disp.machine other fields 126a)

(class Html_disp.machine 28)=
class virtual machine (_unit : unit) =
object
(Html_disp.machine virtual fields signatures 27b)
end

3.9 Summary

28
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Chapter 4

main ()

(type Main. caps 29a)= (463Db)
(* Need:
* - Cap.network: obviously, this is a Web browser
* - TODO: Cap.exec for mmmc, convert (ImageMagic jpeg converter), metamail
* - open_in: for file://, for 77
*)

type caps = <
Cap.open_in;
Cap.network

>
(Main.main() locals 29b)= (29¢) 30er
let init_urls = ref [] in
(function Main.main 29c)= (463b)
let main (caps : < caps; Cap.stdout; Cap.stderr; .. >)

(argv : string array) : Exit.t =
(Main.main() tk backends setup 30b)

(* As always, we must parse argument first, using references... *)
(Main.main() locals 29b)
let level = ref (Some Logs.Warning) in

let options = ([
(Main.main() command line options 31a)
] @ Logs_.cli_flags level) |> Arg.align

in
Arg_.parse_argv caps argv options
(fun s -> init_urls := s :: !init_urls)
usage_str

Logs_.setup !level Q);

Logs.info (fun m -> m "ran as %s from ¥%s" argv.(0) (Sys.getcwd()));
(Main.main() signal handling 240)

(Main.main() initialisation 30c)

let url_opt =
match !init_urls with
[ [ -> None

| x::_1 -> Some x
in
let user_preferences_file : Fpath.t =
(Main.main() user preferences file 208e)
in
(* Start the initial navigator *)
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Mmm.initial_navigator caps user_preferences_file url_opt;

safe_loop();
(Main.main() after event loop, if debug mode 243g)

Exit.0K
(signature Mmm.initial_navigator 30a)= (459)

val initial_navigator : < Cap.network; .. > ->

Fpath.t (* preference file *) -> string (* url *) option -> unit

XXX

(Main.main() tk backends setup 30b)= (29¢)

Error.default := new Tk_error.t Widget.default_toplevel;
Condition.backend := Tk_condition.backend ();
Timer_.add_ref := (fun a b -> Timer.add a b |> ignore);
Timer_.set_ref := Timer.set;
Low.update_idletasks_backend := Tk.update_idletasks;
Fileevent_.add_fileinput_ref := Fileevent.add_fileinput;
Fileevent_.remove_fileinput_ref := Fileevent.remove_fileinput;
Fileevent_.add_fileoutput_ref := Fileevent.add_fileoutput;
Fileevent_.remove_fileoutput_ref := Fileevent.remove_fileoutput;
Document.add_log_backend := Tk_document.add_log;
Maps.broadcast_backend := Frx_synth.broadcast;
Auth.open_passwd_ref := Frx_req.open_passwd;
Auth.edit_backend := Tk_auth.edit;
Mailto.internal_backend := Tk_mailto.internal;

4.1 Initialisations

(Main.main() dnitialisation 30c)= (29¢)
(Main.main() ¢k initialisation 30d)

Main.main() resource initialisation 31d)

Main.main() tk libs initialisation 31c)

Main.main() local initialisation 31f)

Main.main() suffiz initialisation 117d)

Main.main() misc initialisation 122b)

Main.main() html entities initialisation 67d)

Main.main() applet system initialisation 176g)

Main.main() mmm server initialisation 219e)

4.1.1 Graphics initialisation

(Main.main() tk initialisation 30d)= (30c) 209ar
let top = Tk.openTkDisplayClass !display "mmm" in
Wm.withdraw top;
(* Load tkimg if available so Tk can handle JPEG (and TIFF) natively.
On Debian/Ubuntu install: sudo apt-get install libtk-img *)
(try Protocol.tkCommand [|Protocol.TkToken "package";
Protocol.TkToken "require";
Protocol.TkToken "Img"|]
with Protocol.TkError _ —>
Logs.info (fun m -> m "tkimg not available; JPEG will use %s fallback"
'Img.ImageData.jpeg_converter)) ;

(Main.main() locals 30e)+= (29¢) <«29b 117b>
let display = ref (try Sys.getenv("DISPLAY") with Not_found -> "") in
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(Main.main() command line options 31a)= (29¢) 31bp>
"-d", Arg.String (fun s -> display := s),
" <foo:0> Display";

(Main.main() command line options 31b)+= (29¢) «3la 117c¢cp>
"-display", Arg.String (fun s -> display := s),
" <foo:0> Display";

(Main.main() tk libs initialisation 31c)= (30c¢)
(* Initialisations in frx library : kbd navigation, search
* No prerequisite except Tk *)
Frx_text.init ();
(* Initialisations in jpf’s balloon library *)
Balloon.init ();
(* Initialisations in jpf’s GIF ANIMATION library *)
(* TODO: Tkaniminit.f (); linking problem *)

4.1.2 Resources initialisation

(Main.main() resource initialisation 31d)= (30c) 208j>
(* Default values for navigator window
* old: was 640x480, but does not seem to fully work, xwininfo returns
* different values of the one specified below.
*)
Resource.add "*MMM.Width" "2024" Tk.WidgetDefault;
Resource.add "*MMM.Height" "1768" Tk.WidgetDefault;

(* Resources *)
let site_resfile =
localize (Fpath.v (Filename.dirname argv.(0)) / "data/MMM.ad") in
(* Site specific resource file usually in INSTALLDIR=/usr/local/lib/mmm *)
if Sys.file_exists !!site_resfile
then Dbegin

Logs.info (fun m -> m "loading resource startup file %s" !!site_resfile);
Tkresource.readfile !!site_resfile Tk.StartupFile
end;
(function Main.localize 3le)= (463b)

let localize (file : Fpath.t) : Fpath.t =
let localized = spf "¥%s.%s" !!file !I18n.language in
if Sys.file_exists localized
then Fpath.v localized
else file

4.1.3 Local initialisation

(Main.main() local initialisation 31f)= (30c)
(* Local initialisations *)
Low.init(); (* start regular tasks *)
Cache.init(); (* builtin document *)
Auth.init(); (* start expiration timer x*)
Debug.init(); (* debugging RPC *)

4.1.4 Initial fake URL and HTML document

(signature Cache.init 31g)= (3091)
val init : unit -> unit
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(function Cache.init 32a)= (314e)
let init () =
let initurl = Lexurl.make (Version.initurl (Lang.lang ())) in

let b = Ebuffer.create 128 in
Ebuffer.output_string b (Version.inithtml (Lang.lang ()));
let docid = { document_url = initurl; document_stamp = Document.no_stamp; } in
let doc = {

document_headers = ["Content-Type: text/html"];

document_data = MemoryData b;

document_address = initurl;
} in
let docentry = {

cache_document = doc;

cache_pending = false;

cache_condition = Condition.create();

cache_lastused = max_lastused;

}
in
memory := [docid, docentry];
current := 1
(signature Version.initurl 32b)= (285¢)

val initurl : string -> string (* fake initial url *)

(function Version.initurl 32c¢)= (286a)
(* MUST BE NORMALIZED =)
let initurl = function
| "iso8859" ->
Printf.sprintf "http://pauillac.inria.fr/mmm/v’%d/about.html" number
| s => failwith (Printf.sprintf "language not supported: %s" s)

(signature Version.html 32d)= (285¢)
val inithtml : string -> string (* fake initial document *)
(function Version.html 32¢)= (286a)
let inithtml = function
| "iso8859" ->
"<HTML>
<HEAD><TITLE>MMM O0." ~ version_number ~ "</TITLE></HEAD>
<BODY>

<H1> The MMM navigator Version 0." ~ version_number ~ "</H1>

<H2 ALIGN=CENTER> Written by Fran\23lois Rouaix </H2>

<H2 ALIGN=CENTER> Contributions by Jun P. Furuse and Jacques Garrigue</H2>
<H3 ALIGN=CENTER> Port to 0’Caml V3.0 by Jun P. Furuse and Pierre Weis</H3>
<H2 ALIGN=CENTER> \169 Copyright INRIA </H2>

<H4 ALIGN=CENTER> Using Objective Caml \169 Copyright INRIA </H4>

<H4 ALIGN=CENTER> And Tc18.0/Tk8.0 (John Ousterhout and al.)<BR>

\169 Copyright The Regents of the University of California<BR>

and Sun Microsystems, Inc </H4>

<BLOCKQUOTE>
Please note that the software is a product currently being developed.
INRIA shall not be responsible in any way concerning conformity, and in
particular shall not be liable should the software not comply with the
requirements of the user, INRIA not being obliged to repair any
possible direct or indirect damage.

</BLOCKQUOTE>
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<p>

The MMM home page is

<A HREF=’http://pauillac.inria.fr/mmm/’>here</A>,

and there is also some

<A HREF="http://pauillac.inria.fr/mmm/doc.html’>documentation</A>

and

<A HREF="http://pauillac.inria.fr/mmm/releases.html’>release notes</A>.
<BR>

Join the author by clicking

<A HREF=’mailto:Francois.Rouaix@inria.fr’>here.</A>

<P>

<BLOCKQUOTE>

This document is included in your browser. Click on <TT>Reload</TT> to
get an updated copy.

</BLOCKQUOTE>

</BODY>

</HTML>

| s -> failwith (Printf.sprintf "language %s not supported here" s)

4.2 Mmm.initial_navigator()

(function Mmm.initial_navigator 33a)= (460)
(* main -> <> -> navigator *)
let initial_navigator (caps : < Cap.network; ..>)
(preffile : Fpath.t) (init_url : string option) : unit =
(Mmm.initial_navigator () set preferences 207h)
(Mmm.initial_navigator() set initial page based on init_url 33d)
main_navigator :=
navigator caps true
(match !initial_page with Some u -> u | None -> assert false)

(signature Mmm.navigator 33b)= (459)
val navigator : < Cap.network; .. > —>
bool (* is_main_window *) -> Url.t -> Nav.t option

4.2.1 Initial URL

(constant Mmm.initial_page 33c)= (460)
let initial_page : Url.t option ref = ref None

(Mmm.initial_navigator() set initial page based on init_url 33d)= (33a)
initial_page := Some (

match init_url with

| None -> Lexurl.make !Mmmprefs.home

| Some x ->
(try Lexurl.make x
with _ -> (x If fails, try to use file: *)

(Mmm.initial_navigator () if cannot parse init_url 33e)

)
)
(Mmm.initial_navigator () if cannot parse init_url 33e)= (33d)

let path =

if x.[0] =/’

then x

else Filename.concat (Unix.getcwd ()) x
in

Lexurl.make ("file://localhost" ~ path)
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4.2.2 Mmm.navigator() and Nav.t

(function Mmm.navigator 34a)= (460)
(* (main -> initial_navigator) | navigator -> <> -> Nav.absolutegoto *)
let rec navigator (caps: < Cap.network; ..>)

(is_main_window: bool) (initial_url : Url.t) : Nav.t option =
(Mmm.navigator () new navigator hook 206h)

(* The first navigator is named, so we can put special information in
* window manager configurations, such as sticky (77)
*)
let top =
if is_main_window
then Toplevel.create_named Widget.default_toplevel "mmm" [Class "MMM"]
else Toplevel.create Widget.default_toplevel [Class "MMM"]
in
Wm.title_set top (s_ "MMM Browser");
(Mmm.navigator () setup top packing 41b)

(Mmm.navigator () locals 38d)

(* protect all the other initialisations *)

try
(* The frame in which a viewer might want to display *)
let viewer_frame = Frame.create_named top "viewer" [] in

(Mmm.navigator () locals before nav setting 34c)
let nav = Nav.{

(Mmm.navigator () set nav fields 35¢)
}
in
(Mmm.navigator () nested functions 35a)
(Mmm.navigator () keyboard shortcuts setting 48e)
(Mmm.navigator () widgets setting 41a)

Nav.absolutegoto caps nav (Url.string_of initial_url);
Some nav

with e >
Error.f (s_ "Can’t view initial document: %s\nJ%s"
(Url.string_of initial_url)
(Printexc.to_string e));
if !'nmavigators = 1 then begin
Tk.destroy Widget.default_toplevel;
raise e
end
(Mmm.navigator () exzn handler, when multiple navigators 206j)

(signature Nav.absolutegoto 34b)= (450f)
val absolutegoto : < Cap.network; ..> ->
t -> string (* url *) -> unit

(Mmm.navigator () locals before nav setting 34c)= (34a)
(local Mmm.navigator.hist 42j)
(local function Mmm.navigator.show_current 38a)
(local function Mmm.navigator.add_hist 42h)
(local object Mmm.navigator.error 48c)
(local Mmm .navigator.loggingv 47h)
(local Mmm .navigator.actives 202d)
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(Mmm.navigator () nested functions 35a)= (34a) 207f>
(* The navigation functions *)

(function Mmm.navigator.back 43b)

(function Mmm.navigator.forward 43d)
(function Mmm.navigator.reload 203h)
(function Mmm.navigator.update 204a)

(* A bunch of other functions *)

(function Mmm.navigator.abort 202c)
(function Mmm.navigator.open_sel 44e)
(function Mmm.navigator.open_file 45a)
(function Mmm.navigator.save 45b)

(function Mmm.navigator.print 45d)
(function Mmm.navigator.close 45¢)
(function Mmm.navigator.really_quit 45f)
(function Mmm.navigator.gohome 43f)
(function Mmm.navigator.redisplay 204d)
(function Mmm.navigator.add_to_hotlist 206b)
(function Mmm.navigator.load_images 169c)
(function Mmm.navigator.view_source 192b)

(type Nav.t 35b)= (453 450f)
type t = {
nav_viewer_frame : Widget.widget;

(* Nav.absolutegoto -> request -> process_viewer -> <> *)
nav_show_current: Viewers.display_info -> string option (* frag *) -> unit;

av.t manage history methods
N hist thods 42f
(Nav.t manage active connections methods 202¢)

(Nav.t graphic cache related methods 238d)
(Nav.t error methods 48b)
(Nav.t logging method 47i)

(Nav.t other fields 206k)
}

(Mmm.navigator () set nav fields 35¢)= (34a) 37dr
nav_viewer_frame = viewer_frame;

4.2.3 Nav.absolutegoto()

(function Nav.absolutegoto 35d)= (453)
(* Used outside an hyperlink *)
(* main —> Mmm.initial_navigator -> Mmm.navigator -> <> -> follow_link ->
* request -> Retrieve.f -> Http.req (via protos) ->
*  process_viewer (via cont) ->

* Viewer.f (as di); nav.nav_show_current di -> Mmm.show_current

* ’open URL:’ entry | Mmm.navigator.open_sel | ... -> <>

*)

let absolutegoto (caps : < Cap.network; ..>) (nav : t) (uri : string) =

follow_link caps nav (Hyper.default_link uri)
(signature Nav.follow_link 35e)= (450f)

val follow_link : < Cap.network; ..> ->
t -> Hyper.link -> unit

35



(function Nav.follow_link 36a)= (453)
let follow_link (caps : < Cap.network; ..>)
(nav : t) (1k : Hyper.link) : unit =
1k |> request caps nav (fun (nav : t) (wr : Www.request) (dh : Document.handle) ->
process_viewer true (make_ctx caps) nav wr dh

)
(Nav.follow_link extra arguments to Nav.request 40a)
(signature Nav.request 36b)= (450f)
val request : < Cap.network; ..> ->

t -> (t -> Www.request -> Document.handle -> unit) ->
(Nav.request signature, extra arguments 40c)
Hyper.link ->

unit
(signature Nav.make_ctx 36¢)= (450f)
val make_ctx : < Cap.network; ..> ->

t -> Document.id -> Viewers.context

4.2.4 Nav.request()

(function Nav.request 36d)= (453)
(* [request nav usecache wrapwr process specific] produces a function that
takes an hyperlink, and apply the given behavior to it.
[usecache] : do we look in the cache to see if we have it already
[process nav wr dh] : what to to with the retrieved document

[specific nav did wr] : some specific behavior, checked before we
look in the cache. Must either raise Not_found or process completely
the link
[wrapwr wr] : returns a modified wr
*)
let request (caps : < Cap.network; ..>) (nav : t)

process (usecache, wrapwr, specific) =
fun (1k : Hyper.link) ->

(function Nav.request.retrieve_and_handle 37b)
(function Nav.request.handle_wr 37a)

(function Nav.request.handle_link 36e)
handle_link 1k

(function Nav.request.handle_link 36e)= (36d)
and handle_link (h : Hyper.link) : unit =
try (* Convert the link into a request *)
let wr = Plink.make h in
WIr.WWW_error <- nav.nav_error;
wr |> wrapwr |> handle_wr
with
| Hyper.Invalid_link _msg ->
nav.nav_error#f (s_ "Invalid link")
| Www.Invalid_request (wr, msg) ->
nav.nav_error#f (s_ "Invalid request %s\n%s"(Url.string_of wr.www_url)msg)
in

(signature Plink.make 36f)= (434b)
val make : Hyper.link -> Www.request
(* [make hlink] is an error correcting version of Www.make
For invalid links, a dialog box is displayed and offers
edition facilities

*)
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(function Nav.request.handle_wr 37a)= (36d)
(* Wrapper to deal with general/specific cache *)
and handle_wr (wr : Www.request) : unit =
try
match wr.www_url.protocol with
(Nav.request.handle_wr () match protocol special cases 213c)

| — -
if (not usecache) || dont_check_cache wr
then retrieve_and_handle wr
else

(Nav.request.handle_wr () if use cache 236a)
with Duplicate url ->

wr.www_error#f (s_ "The document %s\nis currently being retrieved for some other purpose.\nMMM cannot proce

(function Nav.request.retrieve_and_handle 37b)= (36d)

(* Normally execute the request and process its answer (dh) *)

(* handle_link -> handle_wr -> <> x*)

let rec retrieve_and_handle (wr : Www.request) =

let cont =
Document.{ document_process = (fun dh ->

process nav wr dh;
nav.nav_rem_active wr.www_url

);
document_finish = (fun _ ->
nav.nav_rem_active wr.www_url
);
}

in
(x ! Retrieve ! x)
match Retrieve.f caps wr handle_link cont with
| Retrieve.Started aborter ->
nav.nav_add_active wr.www_url aborter
| Retrieve.InUse ->
raise (Duplicate wr.www_url)

4.2.5 Nav.process_viewer()

(function Nav.process_viewer 37c)= (453)
(* Specific handling of "view" requests
* Nav.absolutegoto -> Nav.follow_link -> Nav.request <> -> <> (via process)
* -> Viewers.f -> Htmlw.viewer | Plan.viewer
*)
let process_viewer (addhist : bool) make_ctx =
fun nav _wr (dh : Document.handle) ->
let ctx = make_ctx nav dh.document_id in
(x ! Viewers ! *)
match Viewers.f nav.nav_viewer_frame ctx dh with
| None -> () (* external viewer *)
| Some di ->
(Nav.process_viewer () add in cache and history the document 42e)
nav.nav_show_current di dh.document_fragment

4.2.6 Mmm.show_current()

(Mmm.navigator () set nav fields 37d)+= (34a) <«35¢ 42gp>
nav_show_current = show_current;
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(local function Mmm.navigator.show_current 38a)= (34c)

(* Change view, independently of history manip *)

(* Nav.absolutegoto -> Nav.request -> Nav.process_viewer -> <>

*  (as Nav.nav_show_current)

*)

let show_current (di : Viewers.display_info) (frag : string option) =
(Mmm.navigator.show_current () start hook 237b)
(Mmm.navigator.show_current () possibly undisplay previous displayinfo 38e)
display di;
(Mmm.navigator.show_current () goto fragment 199b)
(Mmm.navigator.show_current () end hook 38g)

in

(function Mmm.display 38b)= (460)
let display (di : Viewers.display_info) =
if Winfo.exists di#di_widget
then pack [di#di_widget] [Fill Fill_Both; Expand true]
else Error.f "fatal error: window was destroyed";

(Mmm.display () adjust title toplevel 38c)

(Mmm.display () adjust title toplevel 38c)= (38b)
let tl = Winfo.toplevel di#di_widget in
let title = s_ "MMM Browser@js" di#di_title in
if Widget.known_class tl = "toplevel"
then begin
Wm.title_set tl title;
Wm.iconname_set tl title

end

(Mmm.navigator () locals 38d)= (34a) 42cr
let current_di : Viewers.display_info option ref = ref None in

(Mmm.navigator.show_current () possibly undisplay previous displayinfo 38¢)= (38a)
(match !current_di with
| Some 0lddi when olddi != di -> undisplay olddi

I - > 0
);
current_di := Some di;
{function Mmm.undisplay 38f)= (460)

let undisplay (di : Viewers.display_info) =
if Winfo.exists di#di_widget
then Pack.forget [di#di_widget]

XXX

(Mmm.navigator.show_current () end hook 38g)= (38a)
(* Bof *)
Textvariable.set entryv (Url.string of hist.h_current.h_did.document_url)

4.2.7 make_ctx()

(function Nav.make_ctx 38h)= (453)
let make_ctx (caps : < Cap.network; ..>)
(nav : t) (did : Document.id) : Viewers.context =
((new stdctx caps (did, nav))#init :> Viewers.context)
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(class Nav.stdctx 39)= (453)
(* WARNING: we take copies of these objects, so "self" must *not* be
* captured in a closure (it would always point to the old object).
* A new object is created for each new top viewer (follow_link).
* AND for each frame_goto operation.
*)
class stdctx (caps : < Cap.network; ..>) (did, nav) =
object (self)
inherit Viewers.context (did, []) as super
(* val did = did *)
(* val nav = nav *)

method log = nav.nav_log
method init =

(* a new context for a toplevel window *)
let make_ctx (caps : < Cap.network; ..>) nav did =

((new stdctx caps (did, nav))#init :> Viewers.context)
in

(nested function Nav.stdctx.init.make_embed 162c)

(* by default, use the cache, don’t touch the request *)
let follow_link (caps : < Cap.network; ..>) _ =
request caps nav (process_viewer true (make_ctx caps))
(true, id_wr, specific_viewer true)

and save_link (caps : < Cap.network; ..>) _ =
request caps nav (process_save None)
(true, id_wr, nothing_specific)

and copy_link _ =
copy_link nav

and head_link (caps : < Cap.network; ..>) =
let f = request caps nav process_head (true, id_wr, nothing_specific) in
(fun _ hlink -> f (make_head hlink))

and new_link _ = nav.nav_new

in

(nested function Nav.stdctx.init.frame_goto 162d)
luser_navigation |> List.iter super#add_nav;

["copy", copy_link, s_ "Copy this Link to clipboard";
"head", head_link caps, s_ "Headers of document";
"save", save_link caps, s_ "Save this Link";
"gotonew", new_link, s_ "New window with this Link";
"goto", frame_goto caps, s_ "Open this Link";

] |> List.iter (fun (name, f, txt) —>

self#add_nav (name, { hyper_visible = true;
hyper_func = f;
hyper_title = txt })

)
self

end
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4.2.8 XXX

(Nav.follow_link extra arguments to Nav.request 40a)=

(36a)
(true, id_wr, specific_viewer true)
(function Nav.id_wr 40b)= (453)
let id_wr wr = wr

(Nav.request signature, extra arguments 40c)= (36D)
( bool *
(Www.request -> Www.request) *

(t -> Document.id -> Www.request -> unit)
) ->

4.3 The event loop

(function Main.safe_loop 40d)= (463b)
let rec safe_loop () =
try
Printexc.print Tk.mainLoop () (* prints and reraises x*)
with
| Out_of_memory -> raise Out_of_memory
| Sys.Break -> raise Sys.Break
| Stack_overflow -> raise Stack_overflow
| _e —>
flush Stdlib.stderr;
safe_loop()
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Chapter 5

Navigator Interface

5.1 Layout

(Mmm.navigator () widgets setting 41a)= (34a)

(* Invariable part (the rest being the di stuff)
hgroup: blah and tachymeter
*)
let hgroup = Frame.create_named top "hgroup" [] in
let vgroup = Frame.create_named hgroup "vgroup" [] in (* Menus, open entry *)

(* Menus *)

let mbar = Frame.create_named vgroup "menubar" [] in
(Mmm.navigator () setup menu 44a)

(Mmm.navigator () setup open url entry 42d)

(* Navigation buttons *)
let buttons = Frame.create_named vgroup "buttons" [] in
(Mmm.navigator () navigation buttons 43a)

(Mmm.navigator () packing part one 41c)

(* Initial window only *)

if is_main_window then begin
(Mmm.navigator () set geometry if specified 208i)
(Mmm.navigator () set tachymeter 197a)

end;

(Mmm.navigator () packing part two 42a)

(Mmm.navigator () handling destroy event 42b)
Tkwait.visibility hgroup;

(Mmm.navigator() call update_vhistory 46c¢)
(Mmm.navigator () call touch_current to not swap displayed documents 237a)

(Mmm.navigator () setup top packing 41b)= (34a)
(* the size of the navigator MUST NOT depend on what is displayed inside *)
(* Instead, we rely on defaults for class MMM, *MMM.Width, *MMM.Height *)
Pack.propagate_set top false;

(Mmm.navigator () packing part one 41c)= (41a)
pack [mbar] [Anchor NW; Side Side_Top; Fill Fill_X];
pack [backb;homeb;forwardb;reloadb;abortb; loggingb]
[Side Side_Left; Fill Fill_X]1;
pack [entry] [Fill Fill_X; Expand true; Side Side_Bottom; Anchor SW];
pack [buttons] [Fill Fill_X];
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(Mmm.navigator () packing part two 42a)= (41a)
(* Pack last to avoid lossage when resizing *)
pack [vgroup] [Fill Fill_X; Expand true; Side Side_Left];
pack [hgroup] [Fill Fill_X];
pack [viewer_frame] [Fill Fill Both; Expand true];
(Mmm.navigator () handling destroy event 42b)=

(* We receive this event for each children destroyed because we are
a toplevel x*)

(41a)

bind top [[], Destroy] (BindSet ([Ev_Widget], (fun ei ->
if ei.ev_Widget = top then begin
(Mmm.navigator () destroy navigator hook 206i)
(* we were destroyed by wm *)

if Inavigators

0 && Winfo.exists Widget.default_toplevel
then Tk.destroy Widget.default_toplevel
end
)

5.2 Address bar

(Mmm.navigator () locals 42¢)+=
let entryv

(34a) <38d 42i>
Textvariable.create_temporary top in
(Mmm.navigator () setup open url entry 42d)=
(* URL display and edit *)

let entry,e

(41a)
Frx_entry.new_label_entry vgroup (s_ "Open URL:")
(fun url -> Nav.absolutegoto caps nav url)
in
Entry.configure e [TextVariable entryv; TextWidth 40];
5.3 Canvas
5.4 History
(Nav.process_viewer () add in cache and history the document 42e)= (37¢) 237gr>
if addhist
then nav.nav_add_hist dh.document_id dh.document_fragment;
(Nav.t manage history methods 42f)=
nav_add_hist :

Document.id -> string (*

(35Db)
fragment *) option -> unit;
(Mmm.navigator () set nav fields 42g)+=
nav_add_hist add_hist;

(34a) <37d 48ap
(local function Mmm.navigator.add_hist 42h)=
let add_hist (did

Document.id) (frag
History.add hist did frag;
lupdate_vhistory ()

(34c)
string option) =
in

(Mmm.navigator () locals 42i)+=

(34a) <42c
let update_vhistory = ref (fun () -> ()) (* duh *) in
(local Mmm.navigator.hist 42j)=
let hist = History.create

(34c¢)
{ document_url = initial_url; document_stamp = Document.no_stamp } in
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5.4.1 Back button

Mmm.navigator () navigation buttons 43a)= 4la) 43cp
g
let backb = Button.create_named buttons
"back" [Text (s_ "Back"); Command back ] in

(function Mmm.navigator.back 43b)= (35a)
(* The cache may have been cleared, so the document may be lost.
* historygoto implements the proper logic for this, taking care
* of non-unique documents.
*)
let back () =
match History.back hist with
| None -> ()
| Some (did, frag) ->
if not (Nav.historygoto caps nav did frag true)
then History.forward hist |> ignore
in

5.4.2 Forward button

(Mmm.navigator () navigation buttons 43c)+= (41a) <43a 43er
let forwardb = Button.create_named buttons
"forward" [Text (s_ "Forward"); Command forward] in

(function Mmm.navigator.forward 43d)= (35a)
let forward () =
match History.forward hist with
| None -> ()
| Some (did, frag) ->
if not (Nav.historygoto caps nav did frag true)
then History.back hist |> ignore
in

5.5 Home

(Mmm.navigator () navigation buttons 43e)+= (41la) <43c 47gp>
let homeb = Button.create_named buttons "home"
[ Text (s_ "Home"); Command gohome] in

(function Mmm.navigator.gohome 43f)= (35a)
let gohome () =
Nav.absolutegoto caps nav !Mmmprefs.home
in

(signature Mmmprefs.home 43g)= (454c)
val home : string ref

(constant Mmmprefs.home 43h)= (458¢)
(* There is no right place for this *)
let home = ref ""

TODO: so why go to mmm homepage by default??? special magic somewhere?
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5.6 Menus

Mmm.navigator () setup menu 44a)=
g
(function Mmm.navigator.configure_menu_elements 49a)

HHit

.navigator()

.navigator()

.navigator ) MMM menu 44b)
Navigation menu 46a)
.navigator () History menu 46Db)
Document menu 46d)
.navigator () Other menu 47a)
.navigator () Help menu 47b)
.navigator () User menu 187f)

pack [mmm; navb; docb; othersb] [Side Side_Left];
pack [helpb; userb] [Side Side_Right];

5.6.1 MMM menu

(Mmm.navigator () MMM menu 44b)=
(* MMM menu *)

= Menubutton.create_named mbar "mmm" [Text (s_ "MMM")] in
= Menu.create_named mmm "menu" []

Menubutton.configure mmm [Menu mmmm] ;

let mmm

let mmmm

configure_menu_elements mmmm [
[Label (s_ "About") ;

;
[Label
[Label
[Label
[Label
[Label
[Label
;
[Label
;
[Label
1;

(s_
(s_
(s_
(s_
(s_
(s_

(s_

(s_

"New Window") ;
"Open Selection") ;
"Open File...") ;
"Save document...") ;
"Print document") ;
"Preferences...") ;

"Close Window") ;

n Quit n ) ;

(signature About .f 44c)=

val f

: unit

-> unit

(function About.f 44d)=

let £ ()

Command

Command
Command
Command
Command
Command
Command

Command

Command

Frx_dialog.f Widget.default_toplevel
(Mstring.gensym "about") "About MMM"
(Version.about (Lang.lang ()))
(Tk.Predefined "info")

0

["Thanks"] |> ignore

(function Mmm.navigator.open_sel 44e)=

let open_sel () =

try
let

url

= Selection.get [] in

Nav.absolutegoto caps nav url
with _ -> ()

in

(41a)
(44a)
in
About.f];
new_window] ;
open_sel];
open_file];
save] ;
print];
Ipreferences];
close];
really_quit]
(423d)
(425b)
(35a)
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(function Mmm.navigator.open_file 45a)= (35a)
let open_file () =
Fileselect.f (s_ "Open File") (function
I 0->0
| [s]l —>
let path = Msys.tilde_subst s in
Nav.absolutegoto caps nav ("file://localhost/"“path)
| _1 -> raise (Failure "multiple selection")
)
ll*ll
false
false
in

(function Mmm.navigator.save 45b)= (35a)
let save () =
Save.document hist.h_current.h_did None
in

(signature Save.document 45c)= (335d)
val document : Document.id -> string option -> unit

(function Mmm.navigator.print 45d)= (35a)
let print () =
Save.document hist.h_current.h_did (Some (sprintf "|%s" !Save.print_command))
in

(function Mmm.navigator.close 45e)= (35a)
let close () =
if !navigators = 1
then quit true
else Tk.destroy top

in
(function Mmm.navigator.really_quit 45f)= (35a)
let really_quit () =
quit false
in
(function Mmm.quit 45g)= (460)

let quit (confirm : bool) =
if confirm then
match
Frx_dialog.f Widget.default_toplevel (Mstring.gensym "quit")
(s_ "Confirm")
(s_ "Do you really want to quit ?")
(Predefined "question")

0
[S_ "Yep"; S_ "Nope"]
with
| 0 -> Tk.destroy Widget.default_toplevel

- >0
else Tk.destroy Widget.default_toplevel
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5.6.2 Navigation menu

(Mmm.navigator () Navigation menu 46a)= (44a)
(* Navigation menu *)
let navb = Menubutton.create_named mbar "navigate" [Text (s_ "Navigate")] in
let navm = Menu.create_named navb "menu" [] in
Menubutton.configure navb [Menu navm];

configure_menu_elements navm [

[Label (s_ "Home"); Command gohome] ;
[Label (s_ "Back"); Command back] ;
[Label (s_ "Forward"); Command forward];
[]
1;
(Mmm.navigator () History menu 46b)= (44a)

(* The history menu is destroyed and rebuild each time.
* Deleting all entries will cause a callback leak since
* entries are associated to the menu itself

*)

Menu.add_cascade navm [Label (s_ "History")];

let hmenu = ref (Menu.create_named navm "history" []) in

update_vhistory := (fun () ->
Tk.destroy 'hmenu;
hmenu := Menu.create_named navm "history" [];
History.contents hist |> List.iter (fun (e : History.entry) ->
let label =
Url.string_of e.h_did.document_url ~
(match e.h_fragment with None -> "" | Some f -> "#""f) ~
(match e.h_did.document_stamp with O -> "" | n ->"(""string_of_int n"")")
in

Menu.add_command !'hmenu
[Label label;
Command (fun () ->
let current = hist.h_current in
History.set_current hist e;
if not (Nav.historygoto caps nav e.h_did e.h_fragment true)
then History.set_current hist current

)
]
)3
Menu.configure_cascade navm (Pattern (s_ "History")) [Menu !hmenu]
)3
(Mmm.navigator() call update_vhistory 46c)= (41a)

lupdate_vhistory(Q);

5.6.3 Document menu

(Mmm.navigator () Document menu 46d)= (44a)
let docb = Menubutton.create_named mbar "document" [Text (s_ "Document")] in
let docm = Menu.create_named docb "menu" [] in
Menubutton.configure docb [Menu docm];

configure_menu_elements docm [

[Label (s_ "Abort") ; Command abort];
[Label (s_ "Reload") ; Command reload];
[Label (s_ "Update") ; Command update_true] ;
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(Document menu elements 169b)

1;

5.6.4 Other menu

(Mmm.navigator () Other menu 47a)= (44a)
(* Other stuff *)
let othersb = Menubutton.create_named mbar "others" [Text (s_ "Others")] in
let othersm = Menu.create_named othersb "menu" [] in
Menubutton.configure othersb [Menu othersm];

(Other menu elements 229¢)

5.6.5 Help menu

(Mmm.navigator () Help menu 47b)= (44a)
(* Help menu *)
let helpb = Menubutton.create_named mbar "help" [Text (s_ "Help")] in
let helpm = Menu.create_named helpb "menu" [] in
Menubutton.configure helpb [Menu helpm];

(Help menu elements 47¢)

(Help menu elements 47c)y= (47b) 47dw>
Menu.add_command helpm
[Label (s_ "Version information");
Command (fun () ->
Nav.absolutegoto caps nav (Version.initurl (Lang.lang ())))];

(Help menu elements 47d)+= (47b) <47c 209i>
Menu.add_command helpm
[Label (s_ "Home Page of MMM");
Command (fun () ->
navigator caps false (Lexurl.make (Version.home_mmm (Lang.lang ()))) |>ignore)];

(signature Version.home 47¢)= (285¢)
val home_mmm : string -> string (* MMM home page *)
(function Version.home 47f)= (286a)

let home_mmm = function
| "iso8859" -> "http://pauillac.inria.fr/mmm/"
| _ -> assert false

5.7 Status log

(Mmm.navigator () navigation buttons 47g)+= (41a) <43e 202ar
let loggingb = Label.create_named buttons "logging"
[TextWidth 40; TextVariable loggingv; Anchor W] in

(local Mmm.navigator.loggingv 47h)= (34c)
let loggingv = Textvariable.create_temporary top in

(Nav.t logging method 47i)= (35b)
nav_log : string -> unit;
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(Mmm.navigator () set nav fields 48a)+= (34a) <42g 48dp>
nav_log = (fun s ->
Logs.info (fun m -> m "%s" s);
Textvariable.set loggingv s

)3

(Nav.t error methods 48b)= (35b)
nav_error : Error.t; (* popping error dialogs *)

(local object Mmm.navigator.error 48c)= (34c)

let error = new Tk_error.t top in

(Mmm.navigator () set nav fields 48d)+= (34a) <48a 203ar
nav_error = error;

5.8 Keyboard shortcuts

(Mmm.navigator () keyboard shortcuts setting 48¢)= (34a)
(* Short cuts *)

(* All the available shortcuts functions and their short cut keys. *)
(* If you put a new function with its short cut key here, then *)

(* Short cut string will be displayed automatically, when these *)

(* functions are added as menu elements. *)

(* Sorry, we use function equality, so we cannot use lambdas in the list *)
let update_true = fun () -> update true in

(* The shortcuts and the default settings *)
let all_short_cuts = [

(* function resource name default key sequence *)
About.f, "About", [[], KeyPressDetail "F1"];
new_window, "NewWindow", [[Alt], KeyPressDetail "n"];
open_sel, "OpenSelection", [[Alt], KeyPressDetail "y"];
open_file, "OpenFile", [[Alt], KeyPressDetail "o"];
save, "Save", [[Alt], KeyPressDetail "s"];
print, "Print", (1;
Ipreferences, "Preference", [[A1t], KeyPressDetail "p"];
close, "Close", [[Alt], KeyPressDetail "c"];
really_quit,  "Quit", [[Alt], KeyPressDetail "q"];
gohome, "Home", 1;
back, "Back", [[A1t], KeyPressDetail "Left"];
forward, "Forward", [[A1t], KeyPressDetail "Right"];
reload, "Reload", [[Alt], KeyPressDetail "r"];
abort, "Abort", [[], KeyPressDetail "Escape"];
update_true, "Update", [[A1t], KeyPressDetail "u"];
redisplay, "Redisplay", [[Control], KeyPressDetail "1"];
add_to_hotlist, "AddToHotlist", [[Alt], KeyPressDetail "a"];
load_images, "LoadImages", [[Alt], KeyPressDetail "i"];
view_source, "ViewSource", [[Alt], KeyPressDetail "e"]

]

in

(* Real shortcuts information actually used *)
let my_short_cuts =
all_short_cuts |> List.map (fun (f,r,d) ->
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f, Tkresource.event_sequence ("shortcut" "~ r) d
)

in

(x we break after each event so that All bindings, such as menu traversal,
* dont get invoked if we destroyed the window for some reason
* may be required only for things like reload
*)
my_short_cuts [> List.iter (fun (f, eventl) ->
if eventl <> []
then bind top eventl (BindSetBreakable ([], fun _ -> £(); break()))
);

(function Mmm.navigator.configure_menu_elements 49a)= (44a)
let configure_menu_elements menu xs =
let rec list_assoc_address k = function
| [1 -> raise Not_found

| (k’,v)::_ when k ==k’ -> v

| _::xs -> list_assoc_address k xs
in
xs |> List.iter (fun 1 ->

let opts =

List.fold_right (fun opt st ->
(match opt with
| Command f ->
Command f
(try
[Accelerator (Tkresource.short_event_sequence

(1ist_assoc_address f my_short_cuts))]
with Not_found -> []

)
| _ => [optD)

in

match opts with

| [ -> Menu.add_separator menu

| _ -> Menu.add_command menu opts

in

5.9 Events

XXX 777

(signature Glevents.get 49b)= (285b)
val get : string -> (modifier list * xEvent) list

(signature Glevents.reset 49c)= (285b)
val reset : unit -> unit

(constant Glevents.events 49d)= (285¢)
(* A global table for describing events
* TODO: use virtual events because here we don’t change bindings in
* place after a preference reload
*)
let events = Hashtbl.create 37
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(constant Glevents.builtin_defaults 50a)= (285¢)
let builtin_defaults = [

(* tachymeter bindings *)

"tachy_about", [[], ButtonPressDetail 3];

"tachy_gc",[[], KeyPressDetail "g"; [], KeyPressDetail "c"];
"tachy_new", [[], ButtonPressDetail 1];

"tachy_sel", [[], ButtonPressDetail 2];

(* bindings on inlined images *)

"loadimage", [[Control], ButtonPressDetail 1];

"alt_imap", [[],ButtonPressDetail 1]; (* alt mode client side img map *)
"stopanim", [[], ButtonPressDetail 2];

"restartanim", [[Shift], ButtonPressDetail 2];

"copyimgurl", [[], ButtonPressDetail 2];

"updateimage", [[Shift], ButtonPressDetail 2];

(* anchor bindings *)

"goto", [[], ButtonPressDetail 1];

"save", [[Shift], ButtonPressDetail 1];
"gotonew", [[], ButtonPressDetail 3];
"hypermenu", [[Control], ButtonPressDetail 1];

(constant Glevents.get 50b)= (285¢)
let get = Hashtbl.find events

(function Glevents.reset 50c)= (285¢)
(* This is for preferences *)
let reset () =
Hashtbl.clear events;
(* Now: for all names defined in defaults, check a possible overriding value
in resources x*)
List.iter (fun (name,default) —>
Hashtbl.add events
name (Tkresource.event_sequence (sprintf "bind<Ys>" name) default))
builtin_defaults
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Chapter 6

Parsing

6.1 URLs

(signature Lexurl.f 5la)= (288a)
val £ : Lexing.lexbuf -> Url.t

(signature Lexurl.make 51b)= (288a)
val make : string -> Url.t
(* raise Url_Lexing(msg,pos) *)

(function Lexurl.make 51¢)= (288b)
let make s =
f (Lexing.from_string s)

6.1.1 Protocol

(function Lexurl.f 51d)= (288b)
(* We don’t actually need all of this *)
rule f = parse
[ ’a’-’z> PA>-Z7 °0°-°9’ 7+2 2.2 =2 J+ ":" (% absolute url *)
{ let lexeme = Lexing.lexeme lexbuf in
let result =
{ protocol = HTTP; (* will be adjusted later *)

user = None; password = None;
host = None; port = None;
path

None; search = None

in
let protocol =
String.uppercase_ascii (String.sub lexeme O (String.length lexeme - 1)) in
(match protocol with
(Lexurl.f protocol cases 5le)
| s >
result.protocol <- OtherProtocol s;
result.path <- any lexbuf

)3
result
}
| _ { raise (Url_Lexing ("not an URL", Lexing.lexeme_start lexbuf)) }
(Lexurl.f protocol cases 5le)= (51d) 210ar
| "HTTP" | "HTTPS" ->

slashslash lexbuf;
let h, po = hostport lexbuf in
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let pa, se = pathsearch lexbuf in
let proto =
match protocol with
| "HTTP" -> HTTP
| "HTTPS" -> HTTPS
| _ -> raise (Impossible "see match cases above")
in
result.protocol <- proto;
result.host <- h;
result.port <- normalize_port (proto, po);
result.path <- pa;
result.search <- se

(function Lexurl.slashslash 52a)= (288b)
and slashslash = parse
/L O}

| " { raise (Url_Lexing ("// expected", Lexing.lexeme_start lexbuf)) }

(function Lexurl.normalize_port 52b)= (288b)
(* coupling: with Http.request where those port numbers are also used *)
let normalize_port = function

| HTTP, Some 80 -> None

| HTTPS, Some 443 -> None

| FTP, Some 21 -> None

(* incomplete, but we don’t care yet *)

| ., p—>p

6.1.2 Host, port

(function Lexurl.hostport 52¢)= (288b)
(* _ is not legal in hostnames, but some people use it. *)
and hostport = parse

| [JA}_)Z) Yq’=2z2 10’=-297 2 2 1 )_)]+ ’.) [;0)_79)]+
{ let lexeme = Lexing.lexeme lexbuf in
let pos = String.index lexeme ’:’ in

let portstring =
String.sub lexeme (succ pos) (String.length lexeme - 1 - pos) in
Some (normalize_host (String.sub lexeme O pos)),
Some (int_of_string portstring)
}
I [7A)_’ZJ )a7_)z) )O)_797 ).) PR )_7]+
{ Some (normalize_host (Lexing.lexeme lexbuf)), None }
[ "" (% file:///home/... %)
{ None, None }

(function Lexurl.normalize_host 52d)= (288b)
(* lowercase, don’t use final . in FQDN %)
let normalize_host s =
let s String.lowercase_ascii s in
let 1 = String.length s in
if s.[1-1] = *.°
then String.sub s 0 (1-1)
else s
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6.1.3 Path, search

(function Lexurl.pathsearch 53a)=
(* /<path>7<search> *)
and pathsearch = parse

| n/u [~ )?J]* 1?0
{ let lexeme =
let search =

Some (String.

}
| n/n [* z?;]*

{ let lexeme =

Some (String.

Lexing.lexeme lexbuf in
any lexbuf in

sub lexeme 1 (String.length lexeme - 2)), search

Lexing.lexeme lexbuf in
sub lexeme 1 (String.length lexeme - 1)), Nomne

}

{ None, None }
(functions Lexurl.xxx 53b)= (288b) 54br>
and any = parse

[ ’\n’]* { Some (Lexing.lexeme lexbuf) } (* in fact any char *)

6.1.4 Normalization
(288a)

(signature Lexurl.normalize 53¢)=
val normalize : string -> string

(function Lexurl.normalize 53d)= (288b)

let normalize (url : string)
let urlp = make url in
Url.string_of urlp

: string =

(signature Lexurl.maken 53e)= (288a)
val maken : string -> Url.t
(* raise Url_Lexing(msg,pos) *)
(function Lexurl.maken 53f)= (288b)
(* Extra normalisation at lexing time
* remove ../ and /. as in RFC 1630
* unquote %
*)
let maken s =
let url = make s in
(match url.protocol with
| HTTP ->
(match url.path with
| None -> ()
| Some p -> url.path <- Some (Urlenc.unquote (remove_dots p))
)
I - > 0O
)3

url

dots

(signature Lexurl.remove_dots 53g)= (288a)

val remove_dots : string -> string
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(function Lexurl.remove_dots bda)=
let remove_dots s =
let b = Ebuffer.create 32 in
rev_do_list
(Ebuffer.output_string b)
(pathcomponents (Lexing.from_string s) []1);
Ebuffer.get b

(functions Lexurl.xxx bdb)+=
and pathcomponents = parse

L= /202
{ (fun 1 >
let newl =
match Lexing.lexeme lexbuf with
| u‘/u -> 1
| "../" => (match 1 with | [J —> []
lp->( :: 1)
in
pathcomponents lexbuf newl)
X
L=~/ 1+
{ (fun 1 >
match Lexing.lexeme lexbuf with
[ """ ->1
[ ".." => (match 1 with [] -> [1 | _ ::
lp->p::1
)
X

[ " { (fun 1 -> 1) }

Percents

(signature Urlenc.unquote H4c)=
(k—x%)

val unquote : string -> string

(function Urlenc.unquote 54d)=
let unquote s =

try
(* optim *)
let _ = String.index s ’J%’ in
let 1 = String.length s in

let target = Ebuffer.create 1 in
let pos = ref 0 in
(try

while !pos < 1 do

(288D)

(288b) <53b 210b>

:tl —> tl)

tl -> tl)

let perpos = String.index_from s !pos ’%’ in

if perpos > !pos

then Ebuffer.output target s !pos (perpos - !pos);

pos := perpos;
if s.[!pos] = °%’ && !pos + 2 <1
then begin

(287D)

(287c¢)

let ¢ = 16 * hex_to_dec s.[!pos+1] + hex_to_dec s.[!pos+2] in

let substc = Char.chr c in
if List.mem substc keep_quoted
then

for _i = 0 to 2 do

Ebuffer.output_char target s.[!pos];

incr pos
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done
else begin

Ebuffer.output_char target (Char.chr c);

pos := lpos + 3
end
end else begin
Ebuffer.output_char target s.[!pos];
incr pos
end
done;
Ebuffer.get target
with Not_found -> (* no more substitutions *)
Ebuffer.output target s !pos (1 - !pos);
Ebuffer.get target
)

with Not_found -> s

(constant Urlenc.keep_quoted 5ha)=
(* Unquote an url path:

We decode all % except those corresponding to significative

characters for parsing: /, 7, #, sp,
*)
let keep_quoted =

[7/); )?7; )#7; ) ); )\t}; )\ri; )\nl; ’:7; )%’;

6.1.5 Encoding
Decoding

(signature Urlenc.decode 55b)=
(* URL encoding *)
val decode : string -> string

(function Urlenc.decode 55¢)=
(* Decode escaped characters x*)

(* Note: beware of order of splitting wrt ’&’ and decoding *)

let decode s =
let 1 = String.length s in
let target = Ebuffer.create 1 in
let pos = ref O in
while !pos < 1 do
if s.[!'pos] = ’%’> && !pos + 2 < 1 then begin

)&);

y=7.
)

;+>]

(287¢)

(287D)

(287¢)

let ¢ = 16 * hex_to_dec s.[!pos+l] + hex_to_dec s.[!pos+2] in

Ebuffer.output_char target (Char.chr c);

pos := lpos + 3

end else if s.[!pos] = ’+’ then begin
Ebuffer.output_char target ’ ’;
incr pos

end else begin
Ebuffer.output_char target s.[!pos];
incr pos
end
done;
Ebuffer.get target

Encoding

(signature Urlenc.encode 55d)=
val encode : string -> string

(* encoding and decoding for an arbitrary string *)
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(function Urlenc.encode 56a)= (287¢)
let encode s =

let target = Ebuffer.create (String.length s) in

for pos = 0 to String.length s - 1 do
match s.[pos] with

> 7 -> Ebuffer.output_char target ’+’

| °0°..79” | ’a’..’z” | ’A’..°Z’ as c¢ -> Ebuffer.output_char target c
| ’\n’ -> Ebuffer.output_string target "’%0DJ0A"
| ¢ -> Ebuffer.output_string target (hexchar c)
done;

Ebuffer.get target

(function Urlenc.hexchar 56b)= (287¢)
let hexchar c =
let s = Bytes.make 3 %’
and i = Char.code ¢ in
Bytes.set s 1 (dec_to_hex (i/16));
Bytes.set s 2 (dec_to_hex (i mod 16));
Bytes.to_string s

Forms

(signature Urlenc.form_decode 56c)= (287Db)
val form_decode : string -> (string * string) list
(* application/x-www-form-urlencoded encoding *)

(constant Urlenc.form_decode 56d)= (287¢)
let form_decode =
let ampersand ¢ = ¢ = ’&’ and equals ¢ = c = ’=’ in

(function s ->
List.map (fun encp ->
match split_str equals encp with
[x;y] -> (decode x, decode y)
| [x] -> (decode x, "")
| _ -> invalid_arg "form_decode")
(split_str ampersand s))

(signature Urlenc.form_encode H6e)= (287Db)
val form_encode : (string * string) list -> string

(function Urlenc.form_encode 56f)= (287¢)
let form_encode = function
| [] _> nn
| (e,v)::1 —>

let b = Ebuffer.create 512 in
Ebuffer.reset b;
Ebuffer.output_string b (encode e);
Ebuffer.output_char b ’=’;
Ebuffer.output_string b (encode v);
1 |> List.iter (fun (e,v) ->
Ebuffer.output_char b ’&’;
Ebuffer.output_string b
(if !'strict_form_standard
then encode e
else e
)3
Ebuffer.output_char b ’=’;
Ebuffer.output_string b (encode v)
)
Ebuffer.get b
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(signature Urlenc.strict_form_standard 57a)= (287b)
val strict_form_standard : bool ref
(* if true, we take RFC1866 8.2.1 case 1 strictly, and encode any
non-alphanumeric character in the field name
else, we encode only values, but not field names *)

(constant Urlenc.strict_form_standard 57b)= (287¢)
let strict_form_standard = ref true

6.2 Links

(signature Hyper .resolve 57c)= (288¢)
val resolve : link -> Uri.abs_uri
(* raises Invalid_link(msg) *)

(function Hyper .resolve 57d)= (289a)
(* Produces an URI *)
let resolve (link : link) : Uri.abs_uri =
(* First remove the possible fragment of the uri *)
let newuri, frag =
try
let pos = String.index link.h_uri ’#’ in
String.sub link.h_uri O pos,
Some (String.sub link.h_uri (succ pos)
(String.length link.h_uri - pos - 1))
with Not_found -> link.h_uri, None
in
if Uri.is_absolute newuri
then
try
{ uri_url = Lexurl.normalize newuri;
uri_fragment = frag
}
with Url_Lexing _ —>
raise (Invalid_link (LinkResolve (s_ "not a legal absolute uri")))

else begin (* It is a relative uri *)
let context =
match link.h_context with
| None ->
raise (Invalid_link
(LinkResolve (s_ "no context and not an absolute url")))
| Some ¢ -> ¢
in
let contextp =
try Lexurl.maken context
with Url_Lexing (err,pos) ->
raise (Invalid_link (UrllLexing (err,pos)))
in
{ uri_url = urlconcat contextp newuri;
uri_fragment = frag
}

end

(signature Hyper .urlconcat 57¢)= (288¢)
val urlconcat: Url.t -> string -> string
(* [urlconcat url relurl] resolves the relative URL [relurl] in the
context of the URL [url]
Doesn’t handle fragments
*)
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(function Hyper .urlconcat 58a)= (289a)
(* parsed Absolute URL + URL -> Absolute URL *)
(* NO FRAGMENT HANDLING *)

let urlconcat (contextp : Url.t) (mewuri : string) : string =
let 1 = String.length newuri in

if1 =20

then string_of contextp

else
if 1 > 2 && newuri.[0] = ’/’ && newuri.[1] = ’/?
then

(* this is probably a gopher relative uri *)
sprintf "%s:%s" (string_of_protocol contextp.protocol) newuri
else
if newuri.[0] = ’/’
then (* start from root *)
string_of { contextp with
path = Some (Urlenc.unquote
(String.sub newuri 1 (String.length newuri - 1)));
search = None }
else
if newuri.[0] = 7’
then (* change only search part *)
string_of { contextp with
search = Some(String.sub newuri 1(String.length newuri-1))}
else
let pathpart,searchpart =
try
let n = String.index newuri ’7’ in
String.sub newuri O n,
Some (String.sub newuri (n+1) (1 - n - 1))
with Not_found -> newuri, None
in
match contextp.path with
| None | Some "" ->
string_of { contextp with
path=Some (Urlenc.unquote (Lexurl.remove_dots pathpart));
search = searchpart }
| Some old ->
(* only the "dirname" part of the context path is important *)
(x e.g .../d/e/f becomes /d/e/ *)
let path = sprintf "Ys/%s" (Filename.dirname old) pathpart in
(* we then have to remove dots *)
let reduced = Lexurl.remove_dots path in
string_of { contextp with
path = Some (Urlenc.unquote reduced);
search = searchpart }

(signature Hyper .parse_method 58b)= (288c¢)
val parse_method : string -> link_method
(function Hyper .parse_method 58c)= (289a)
let parse_method = function
| "GET" -> GET

I IIPDSTII -> POST nn
| "HEAD" -> HEAD
| _ -> raise Not_found (* other cases should be caught by caller ! *)
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6.3 HTML

6.3.1 Lexing

(signature Lexhtml.html 59a)= (296a)
val html : Lexing.lexbuf -> t -> warnings * Html.token * Html.location

(signature Lexhtml . cdata 59b)= (296a)
val cdata : Lexing.lexbuf -> t -> warnings * Html.token * Html.location

(type Html.location 59c)= (295 293d)
type location = Loc of int * int

(type Lexhtml .warnings 59d)= (296)
type warnings = (string * int) list

Reentrant lexers

(signature type Lexhtml.t 59e)= (2964)
type t
(signature Lexhtml .new_data 59f)= (2962)

val new_data : unit -> t
(* instance data for a lexer; must be allocated for each instance, in
order to get reentrant lexers

*)

(type Lexhtml.t 59g)= (296Db)
(* Smart hack to make lexers reentrant.

* Make each action a function taking "private" data as argument.
* Invoke each action with additionnal argument.
*
* This works only because calls to actions in csllex generated code
* are terminal.
*)
type t = {

buffer : Ebuffer.t;
mutable start : int;
(*mutablex*) pos_fix : int

}

(function Lexhtml .new_data 59h)= (296b)
let new_data () = {
buffer = Ebuffer.create 512;
start = 0;
pos_fix =

}

0

Helpers

(helper functions Lexhtml.xxx 591)= (296b) 59j
let noerr = []

(helper functions Lexhtml . xxx 59j)+= (296b) <591
let mk_start lexbuf lexdata =
Lexing.lexeme_start lexbuf - lexdata.pos_fix
let mk_end lexbuf lexdata =
Lexing.lexeme_end lexbuf - lexdata.pos_fix
let mk_loc lexbuf lexdata =
Loc (mk_start lexbuf lexdata, mk_end lexbuf lexdata)
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(function Lexhtml.html 60a)= (296Db)
rule html = parse
(Lexhtml.html () rule cases 60b)
I "\r\n"
{ (fun lexdata ->
lexdata.start <- mk_start lexbuf lexdata;
Ebuffer.reset lexdata.buffer;
Ebuffer.output_char lexdata.buffer ’\n’;
text lexbuf lexdata )}
| n \r n
{ (fun lexdata ->
lexdata.start <- mk_start lexbuf lexdata;
Ebuffer.reset lexdata.buffer;
Ebuffer.output_char lexdata.buffer ’\n’;
text lexbuf lexdata )}
| eof
{ (fun lexdata ->
(noerr, EOF, mk_loc lexbuf lexdata)) }
| _ { (fun lexdata —>
lexdata.start <- mk_start lexbuf lexdata;
Ebuffer.reset lexdata.buffer;
Ebuffer.output_char lexdata.buffer (Lexing.lexeme_char lexbuf 0);
text lexbuf lexdata )}

Comments
(Lexhtml.html () rule cases 60b)y= (60a) 60ct>
| ||< ! > n
{ (fun lexdata ->
noerr, Comment "", mk_loc lexbuf lexdata)}
(Lexhtml.html () rule cases 60c)+= (60a) <60b 61dr

(* If you think it is possible to deal with malformed comments adaptatively,
that is switching to lenient mode only after we detected an error
in comment syntax, then ponder the following example: <!-- -- --> %)
[ "<i-=n

{ (fun lexdata ->
lexdata.start <- mk_start lexbuf lexdata;
Ebuffer.reset lexdata.buffer;
if Istrict
then comment lexbuf lexdata
else lenient_end_comment lexbuf lexdata

)
}

(function Lexhtml.lenient_end_comment 60d)= (296b)
(* call this ONLY if we are not in strict mode *)
and lenient_end_comment = parse
[ "==>"
{(fun lexdata ->
noerr, Comment (Ebuffer.get lexdata.buffer),
Loc(lexdata.start, mk_end lexbuf lexdata))}
| _
{(fun lexdata ->
Ebuffer.output_char lexdata.buffer (Lexing.lexeme_char lexbuf 0);
lenient_end_comment lexbuf lexdata )}

{(fun lexdata ->
raise (Html_Lexing ("unterminated comment", mk_start lexbuf lexdata))

)}
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(function Lexhtml.comment (6la)= (296Db)
(* we’re looking for the end of a comment : skip all characters until next *)
(* -- included, and then look for next -- or > *)
and comment = parse

(* normal case *)
| n__n
{ (fun lexdata ->
next_comment lexbuf lexdata)}
l_
{ (fun lexdata ->
Ebuffer.output_char lexdata.buffer (Lexing.lexeme_char lexbuf 0);
comment lexbuf lexdata )}

{ (fun lexdata ->
raise (Html_Lexing ("unterminated comment", mk_start lexbuf lexdata))

)}

(function Lexhtml .next_comment 61b)= (296Db)
(* the normal next comment search *)
and next_comment = parse
[7 ) ’\t’ ;\rz 7\n:]* n__n
{ (fun lexdata -> comment lexbuf lexdata )}
| [} ) )\-t’ )\r7 )\nJ]* )>)
{ (fun lexdata ->

1,
Comment (Ebuffer.get lexdata.buffer),

Loc(lexdata.start, mk_end lexbuf lexdata))}
| nn
{ (fun lexdata ->
raise (Html_Lexing ("invalid comment", mk_start lexbuf lexdata)))

3

Tags

(type Lexhtml.tagtoken 6lc)= (296b)
type tagtoken =
| Attribute of string * string
| Closetag of int

| Bogus of string * int  (* Bogus(s,n) == bug at pos [n] for reason [s] *)
(Lexhtml.html () rule cases 61d)+= (60a) <60c 62ar
| 10

{ (fun lexdata ->
lexdata.start <- mk_start lexbuf lexdata;
opentag lexbuf lexdata
)}

(function Lexhtml.opentag 6le)= (296Db)
(* TODO 2.0:
*  syntax for SHORTTAG YES (need to know the DTD for this !).
*

*)
and opentag = parse
I [)a)_727 )A)_)Z) )07_79) ).) 7_7:|+

{ (fun lexdata ->
let tagname = String.lowercase_ascii (Lexing.lexeme lexbuf) in
let attribs = ref [] in
let bugs = ref [] in
let rec read_attribs () =
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match attrib lexbuf lexdata with
| Closetag n ->

n
| Attribute(pl, p2) —->
attribs := (pl, p2) :: l!attribs;

read_attribs()
| Bogus (reason,pos) ->

bugs := (reason,pos) :: !bugs;
read_attribs()

in

let e = read_attribs() in

('bugs,

OpenTag {tag_name = tagname; attributes = List.rev l!attribs 7},

Loc(lexdata.start, e)

)

)}

(* Tolerance *)

I nn
{ (fun lexdata ->
Ebuffer.reset lexdata.buffer;
Ebuffer.output_char lexdata.buffer ’<’;
text lexbuf lexdata )}

(Lexhtml.html () rule cases 62a)+= (60a) <61d 65ar>
| 7\11’? u</u
{ (fun lexdata ->
lexdata.start <- mk_start lexbuf lexdata;
closetag lexbuf lexdata

)}
(function Lexhtml.closetag 62b)= (296b)
and closetag = parse
| [7aJ_7z7 JA)_’Z) 70)_7gJ 7'7 7_’:]+

{ (fun lexdata ->

let lexeme = Lexing.lexeme lexbuf in
let e = skip_to_close lexbuf lexdata in
.

CloseTag (String.lowercase_ascii lexeme), Loc(lexdata.start,e))}
(x Tolerance *)

| nn
{ (fun lexdata ->
Ebuffer.reset lexdata.buffer;
Ebuffer.output_string lexdata.buffer "</";
text lexbuf lexdata)}

(function Lexhtml.skip_to_close 62¢)= (296b)

and skip_to_close = parse
[~?>?]% >>> { (fun lexdata -> mk_end lexbuf lexdata)l}

| " { (fun lexdata ->
raise (Html_Lexing ("unterminated tag",
mk_start lexbuf lexdata)) )}

Attributes

(function Lexhtml.attrib 62d)= (296Db)
and attrib = parse
| [J ) l\t) ’\n) 7\r7]+
{ (fun lexdata -> attrib lexbuf lexdata )}
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| [)a)_lz) )A}_?Zl )07_)9) )') )_)]+
{ (fun lexdata ->
let name = String.lowercase_ascii (Lexing.lexeme lexbuf) in
try
match tagattrib lexbuf lexdata with
| Some s -> Attribute (name, s)
| None -> Attribute (name, name)
with Html_Lexing(reason,pos) ->
if !strict
then raise (Html_Lexing(reason,pos));
Bogus (reason, pos)
)}
(* added ’_’ so we can parse Netscape bookmark files,
but it should NOT be there *)
| [:a7_JZ: YNY=270 2(02=29Q2 ) I J_)]+
{ (fun lexdata ->
let name = String.lowercase_ascii (Lexing.lexeme lexbuf) in
if !strict
then raise (Html_Lexing ("illegal attribute name: " ~ name,

mk_start lexbuf lexdata))
else

try
match tagattrib lexbuf lexdata with
| Some s -> Attribute (name, s)
| None -> Attribute (name, name)
with Html_Lexing(reason,pos) -> Bogus(reason,pos)
)}
| D] ’\Il’?
{ (fun lexdata -> Closetag (mk_end lexbuf lexdata) )}
| eof
{ (fun lexdata -> raise (Html_Lexing ("unclosed tag",
mk_start lexbuf lexdata)))}

(* tolerance: we are expecting an attribute name, but can’t get any *)
(* skip the char and try again. (The char cannot be > !) *)
| _
{ (fun lexdata ->
if Istrict
then raise (Html_Lexing ("invalid attribute name",
mk_start lexbuf lexdata));
Bogus ("invalid attribute name", mk_start lexbuf lexdata)

)}

(function Lexhtml.tagattrib 63a)= (296Db)
and tagattrib = parse
| [; ) ;\t) ’\Il’ :\r)]* y=> [) ) :\t; :\n; ’\I”]*
{ (fun lexdata -> Some (attribvalue lexbuf lexdata) )}

{ (fun _lexdata -> None )}

(function Lexhtml.attribvalue 63b)= (296b)
(* This should be dependent on the attribute name *)
(* people often forget to quote, so try to do something about it *)
(* but if a quote is not closed, you are dead *)
and attribvalue = parse
I [)a7_7z7 JA)_)ZJ 70’_)97 7.7 ’_7:|+
{ (fun _lexdata -> Lexing.lexeme lexbuf )}

| yno

{ (fun lexdata —>
Ebuffer.reset lexdata.buffer;
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inquote lexbuf lexdata )}
| J\))
{ (fun lexdata ->
Ebuffer.reset lexdata.buffer;
insingle lexbuf lexdata )}
| nn
{ (fun _lexdata —>
raise (Html_Lexing ("illegal attribute val",
Lexing.lexeme_start lexbuf)) )}

(function Lexhtml.inquote 64a)= (296b)
and inquote = parse
I [" In 7&’ )\027)]+

{ (fun lexdata ->
Ebuffer.output_string lexdata.buffer (Lexing.lexeme lexbuf);
inquote lexbuf lexdata )}
| ynoH
{ (fun lexdata ->
Html.beautify true (Ebuffer.get lexdata.buffer) )}
| ;&:
{ (fun lexdata ->
Ebuffer.output_string lexdata.buffer (ampersand lexbuf lexdata);
inquote lexbuf lexdata )}

{ (fun lexdata ->
raise (Html_Lexing ("unclosed \"", mk_start lexbuf lexdata))

)}

(function Lexhtml.insingle 64b)= (296Db)
and insingle = parse
| [* 7\;: 7&7]+
{ (fun lexdata ->
Ebuffer.output_string lexdata.buffer (Lexing.lexeme lexbuf);
insingle lexbuf lexdata )}
I 7\7)
{ (fun lexdata ->
Html.beautify true (Ebuffer.get lexdata.buffer) )}
| ’&°
{ (fun lexdata ->
Ebuffer.output_string lexdata.buffer (ampersand lexbuf lexdata);
insingle lexbuf lexdata )}

| nn

{ (fun lexdata ->
raise (Html_Lexing ("unclosed ’", mk_start lexbuf lexdata))

)}

(signature Html.beautify 64c)= (293d)
val beautify: bool -> string -> string
(* [beautify remove_leading_space s] removes sequences of SP *)

(function Html.beautify 64d)= (295)
(*
* Remove sequences of white
*  turns out to be faster than global_replace in libstr
* could use String.blit to avoid char copying
* NOTE: add \O detection here (we need it for Tk)
*)
let beautify remove_leading (s : string) =
let s2 = Bytes.of_string s in
let j = ref O in
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let white = ref remove_leading in
for i = 0 to String.length s - 1 do
match s.[i] with
22 1>\t | ’\r’ | ’\n’> | ’\000’> ->
if not !white
then begin
Bytes.set s2 !j > 7;
incr j;
white := true
end
| ¢ >
Bytes.set s2 !j c;
white := false;
incr j
done;
Bytes.sub_string s2 0 !j

Doctype

(Lexhtml.html () rule cases 65a)+= (60a) <62a 66bp
I II<!I| [JD)]d)][]O)}oij[)C’JC)] [JT)JtJ][]Y)7y7][)Pin)] [JE)JeJ] [" 7>7]* 7>J
{ (fun lexdata ->
noerr, Doctype (Lexing.lexeme lexbuf), mk_loc lexbuf lexdata )}

Text

(function Lexhtml.text 65b)= (296b)
and text = parse
| [" 1 g J\r7 ;\027;]+
{ (fun lexdata ->
let _sTODO = Lexing.lexeme lexbuf in
Ebuffer.output_string lexdata.buffer (Lexing.lexeme lexbuf) ;
text lexbuf lexdata )}
| [A 1 g ’\I" )\027;]* 1%
{ (fun lexdata ->
let lexeme = Lexing.lexeme lexbuf in
Ebuffer.output lexdata.buffer lexeme O (String.length lexeme -1) ;
Ebuffer.output_string lexdata.buffer (ampersand lexbuf lexdata);
text lexbuf lexdata )}
| [" 1 g ;\r: ;\027;]* J\rJ J\nJ
{ (fun lexdata ->
let lexeme = Lexing.lexeme lexbuf in
Ebuffer.output lexdata.buffer lexeme O (String.length lexeme - 2);
Ebuffer.output_char lexdata.buffer ’\n’;
text lexbuf lexdata )}
| [* 1 g ’\I" ;\027;]* ;\rJ
{ (fun lexdata ->
let lexeme = Lexing.lexeme lexbuf in
Ebuffer.output lexdata.buffer lexeme O (String.length lexeme - 1);
Ebuffer.output_char lexdata.buffer ’\n’;
text lexbuf lexdata )}
| nn
{ (fun lexdata ->
noerr,
PCData (Ebuffer.get lexdata.buffer),
Loc(lexdata.start, mk_end lexbuf lexdata)
)}

(* no default case needed *)
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Data

(function Lexhtml.cdata 66a)= (296Db)
and cdata = parse
| [C <] ([°<]+ [C 2 /°]) 7
{ (fun lexdata ->
noerr, CData(Lexing.lexeme lexbuf), mk_loc lexbuf lexdata)}

| ||</|| [Ja)_’z) 7A)_7ZJ 207_797 7'7 ’_7:|+
{ (fun lexdata ->
let lexeme = Lexing.lexeme lexbuf in
let _eTODO = skip_to_close lexbuf lexdata in
noerr,
CloseTag (String.lowercase_ascii
(String.sub lexeme 2 (String.length lexeme - 2))),
mk_loc lexbuf lexdata)}
| |I</ll
{ (fun lexdata ->
noerr, CData(Lexing.lexeme lexbuf), mk_loc lexbuf lexdata) }

| eof
{ (fun lexdata ->
noerr, EOF, mk_loc lexbuf lexdata) }

Entities, &xxx;

(Lexhtml.html () rule cases 66b)+= (60a) <65a
| e
{ (fun lexdata ->

lexdata.start <- mk_start lexbuf lexdata;

Ebuffer.reset lexdata.buffer;

Ebuffer.output_string lexdata.buffer
(ampersand lexbuf lexdata);

text lexbuf lexdata )}

(function Lexhtml .ampersand 66c)= (296b)
and ampersand = parse
| °#> [°0°-°9°]1+ 75>
{ (fun _lexdata —>
let lexeme = Lexing.lexeme lexbuf in
numeric_entity_to_utf8 (String.sub lexeme 1 (String.length lexeme - 2))
)}
| [’a’—’z’ ’A’-’Z’] [’a’—’z’ A :07_79)]* );)
{ (fun _lexdata ->
let lexeme = Lexing.lexeme lexbuf in
let entity = String.sub lexeme O (String.length lexeme - 1) in
try
get_entity entity
with (* 4.2.1 undeclared markup error handling *) Not_found ->
("&" ~ lexeme)
)}
(* terminating ; is not required if next character could not be
part of the lexeme *)
| *# [°0°-°9°]+
{ (fun _lexdata ->
let lexeme = Lexing.lexeme lexbuf in
numeric_entity_to_utf8 (String.sub lexeme 1 (String.length lexeme - 1))
)}
| [’a’—’z’ ’A’—’Z’] [Ja)_JZI A ’O’—’g’]*
{ (fun _lexdata ->

66



let lexeme = Lexing.lexeme lexbuf in
try
get_entity lexeme
with (* 4.2.1 undeclared markup error handling *) Not_found ->
("&""lexeme)
)}
(* Tolerance ... *)

{ (fun _lexdata -> "&" )}

(signature Html.get_entity 67a)= (293d)
val get_entity : string -> string
(*x [get_entity "amp"] returns "&" *)

(constant Html .get_entity 67b)= (295)
let get_entity = Hashtbl.find ampersand_table

(constant Html . ampersand_table 67¢)= (295)
(*
* HTML named character entities, values encoded as UTF-8
* cf Appendix B - Proposed Entities
*)

let ampersand_table =
(Hashtbl.create 101: (string , string) Hashtbl.t)

(Main.main() html entities initialisation 67d)= (30c¢)
(* Initialization of HTML entities *)
Html.init (Lang.lang());

(signature Html.init 67¢)= (293d)
val init : string -> unit

(function Html.init 67f)= (295)
let init _lang =
named_entities |> List.iter (fun (str, c) ->
Hashtbl.add ampersand_table str c)

(constant Html.latinl_normal 67g)= (295)
let named_entities = [
"ampll’ "&II;
"gt"’ ’l>|’;
n 1t n s n < n ;
Ilquo-t n , Il\ll n ;

(latinl_normal elements 227b)

Strict mode

(signature Lexhtml.strict 67h)= (2962)
val strict : bool ref
(* if true, use strict parsing; else, activate leniency on some
lexing decisisons such as: comments, attribute names and values

*)

(global Lexhtml.strict 671)= (296b)
let strict = ref false

67



6.3.2 Parsing part 1, the DTD

(module Dtd.elements 68a)= (293a)
module Elements = Set.Make(struct type t = string let compare = compare end)

(type Dtd.t 68b)= (293a 292)
type t = {
dtd_name : string;
contents : (string, Elements.t) Hashtbl.t;
(* for each element, give the set of included elements *)

mutable open_omitted : Elements.t;

(* set of elements for which opening tag may be omitted *)
mutable close_omitted : Elements.t

(* set of elements for which closing tag may be omitted *)

}
(signature Dtd.dtd20 68c)= (292)
val dtd20 : t
(signature Dtd.dtd32 68d)= (292)
val dtd32 : t
(signature Dtd.name 68¢)= (292)
val name : t -> string
(function Dtd.name 68f)= (293a)
let name t =
t.dtd_name
(function Dtd.sol 68g)= (293a)
(x Utils *)
let sol 1 =

List.fold_right Elements.add 1 Elements.empty

(function Dtd.sos 68h)= (293a)
let sos 1 =
List.fold_right Elements.union 1 Elements.empty

(constant Dtd.dtd20 68i)= (293a)
(* #PCDATA and #CDATA are considered as elements, but they will never
be pushed on the stack during evaluation. Moreover, since they are
not in open_omitted/close_omitted, minimization algorithm will not
attempt to choose them

*)

let dtd20
let dtd = {
dtd_name = "HTML 2.0";

contents = Hashtbl.create 53;

open_omitted = Elements.empty;

close_omitted = Elements.empty
} in

let omit_open el =

dtd.open_omitted <- Elements.add el dtd.open_omitted in
let omit_close el =

dtd.close_omitted <- Elements.add el dtd.close_omitted in
let add_elem =

Hashtbl.add dtd.contents in
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(x Some entities *)
(* <!ENTITY % heading "H1|H2|H3|H4|H5|HE6"> *)
let heading E = sol ["h1"; "h2"; "h3"; "h4"; "h5"; "h6"]
(* <'ENTITY % list " UL | OL | DIR | MENU " > x*)
and list_E = sol ["ul"; "ol"; "dir"; "menu"] in
(x <VENTITY % font " TT | B | I "> %)
let font_E = sol ["tt"; "b"; "i"]
(* <!ENTITY % phrase "EM | STRONG | CODE | SAMP | KBD | VAR | CITE "> %)
and phrase_E = sol ["em"; "strong"; "code"; "samp"; "kbd"; "var"; "cite"] in
(* <!ENTITY % text "#PCDATA | A | IMG | BR | %phrase | %font"> *)
(x EMBED added x)
let text_E =
sos [sol ["#pcdata"; "a"; "img"; "br"; "embed"]; font_E; phrase_E] in

(* <!ELEMENT (%font;|%phrase) - - (Jtext)*> *)
Elements.iter (fun e -> add_elem e text_E) font_E;
Elements.iter (fun e -> add_elem e text_E) phrase_E;

(* <!ENTITY % pre.content "#PCDATA | A | HR | BR | %font | %phrase"> %)
let pre_content_ E =
sos [sol ["#pcdata";

a"; "hr"; "br"]; font_E; phrase_E] in

(* <!ELEMENT BR - 0 EMPTY> %)
add_elem "br" Elements.empty;
omit_close "br";

(*x <!ENTITY % A.content "(%headingl|%text)*"> *)
let a_content_E = sos [heading E; text_E] in

(* <!'ELEMENT A - - %A.content -(A)> x)
add_elem "a" (Elements.remove "a" a_content_E);

(* <!ELEMENT IMG - 0 EMPTY> %)
add_elem "img" Elements.empty;
omit_close "img";

(* <!ELEMENT P - 0 (Utext)*> *)
add_elem "p" text_E;
omit_close "p";

(* <!ELEMENT HR - 0 EMPTY> x)
add_elem "hr" Elements.empty;
omit_close "hr";

(* <IELEMENT ( %heading ) - - (%text;)*> *)
Elements.iter (fun e -> add_elem e text_E) heading_E;

(* <I!ENTITY % block.forms "BLOCKQUOTE | FORM | ISINDEX"> x*)
let block_forms_E = sol ["blockquote"; "form"; "isindex"] in

(* <!ENTITY % preformatted "PRE"> *)
let preformatted_E = sol ["pre"] in

(* <I!ENTITY % block "P | %list | DL
| %preformatted
| %block.forms"> *)
let block_E = sos [sol ["p"; "dl"]; list_E; preformatted_E; block_forms_E] in

(* <VENTITY % flow "(%itextl|%block)*"> x)
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let flow_E = sos [text_E; block_E] in

(* <!ELEMENT PRE - - (/pre.content)*> *)
add_elem "pre" pre_content_E;

(* Deprecated but used <!ELEMENT (XMP|LISTING) - - %literal> *)
List.iter (fun e -> add_elem e (sol ["#cdata"])) ["xmp"; "listing"];

(* <!ELEMENT DL - - (DT | DD)+> %)
add_elem "dl" (sol ["dt"; "dd"]);

(x <!'ELEMENT DT - 0 (Utext)*> *)
add_elem "dt" text_E;
omit_close "dt";

(* <!ELEMENT DD - 0 %flow> *)
add_elem "dd" flow_E;
omit_close "dd";

(* <!ELEMENT (OL|UL) - - (LI)+> *)
List.iter (fun e -> add_elem e (sol ["1i"])) ["ol"; "ul"];

(* <!ELEMENT (DIRIMENU) - - (LI)+ -(%Dblock)> *)

(* isn’t that stupid 7 *)

List.iter (fun e -> add_elem e (sol ["1i"])) ["dir"; "menu"];
(* <!'ELEMENT LI - 0 %flow> *)

add_elem "1i" flow_E;
omit_close "1li";

(* <!ENTITY % body.content "(%heading | %text | %block |
HR | ADDRESS)*"> *)
let body_content_E =
sos [heading E; text_E; block_E; sol ["hr"; "address"]] in

(* <!ELEMENT BODY 0 O %body.content> *)
add_elem "body" body_content_E;
omit_open "body";

omit_close "body";

(* <!ELEMENT BLOCKQUOTE - - %body.content> *)
add_elem "blockquote" body_content_E;

(* <!ELEMENT ADDRESS - - (%text|P)*> %)
add_elem "address" (Elements.add "p" text_E);

(* <!ELEMENT FORM - - %body.content -(FORM) +(INPUT|SELECT|TEXTAREA)> *)
add_elem "form"
(sos [Elements.remove "form" body_content_E;
sol ["input";"select";"textarea"]l);

(* <!ELEMENT INPUT - O EMPTY> %)
add_elem "input" Elements.empty;
omit_close "input";

(* <!ELEMENT SELECT - - (OPTION+) -(INPUT|SELECT|TEXTAREA)> *)
add_elem "select" (sol ["option"]);

(* <!ELEMENT OPTION - O (#PCDATA)*> *)
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add_elem "option" (sol ["#pcdata"]l);
omit_close "option";

(* <!ELEMENT TEXTAREA - - (#PCDATA)* -(INPUT|SELECT|TEXTAREA)> *)
add_elem "textarea" (sol ["#pcdata"l);

(* <!ENTITY % head.extra "NEXTID? & META* & LINKx">

<I!ENTITY % head.content "TITLE & ISINDEX? & BASE? &
(%head.extra)"> *)

let head_extra_E = sol ["nextid"; "meta"; "link"] in
let head_content_E =
sos [sol ["title"; "isindex"; "base"]; head_extra_E] in

(* <!ELEMENT HEAD 0 0 (%head.content)> *)
add_elem "head" head_content_E;

omit_open "head";

omit_close "head";

(* <!'ELEMENT TITLE - - (#PCDATA)*> %)
add_elem "title" (sol ["#pcdata"l);

(* <!ELEMENT LINK - 0 EMPTY> %)
add_elem "link" Elements.empty;
omit_close "link";

(* <!ELEMENT ISINDEX - O EMPTY> )
add_elem "isindex" Elements.empty;
omit_close "isindex";

(* <!ELEMENT BASE - 0 EMPTY> x)
add_elem "base" Elements.empty;
omit_close "base";

(* <!ELEMENT NEXTID - O EMPTY> %)
add_elem "nextid" Elements.empty;
omit_close "nextid";

(* <!ELEMENT META - 0 EMPTY> %)
add_elem "meta" Elements.empty;
omit_close "meta";

(* <I!ENTITY % html.content "HEAD, BODY"> %)
let html_content_E = sol ["head"; "body"] in

(* <!'ELEMENT HTML 0 0 (%html.content)> *)
add_elem "html" html_content_E;

omit_open "html";

omit_close "html";

(x fake element PCDATA for minimisation rules *)
add_elem "#pcdata" Elements.empty;

(* EMBED is an extension *)
add_elem "embed" Elements.empty;

omit_close "embed";

dtd
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(constant Dtd.dtd32 72)= (293a)
let dtd32 =
let dtd = {
dtd_name = "HTML 3.2";
contents = Hashtbl.create 53;
open_omitted = Elements.empty;
close_omitted = Elements.empty
} in
let omit_open el =
dtd.open_omitted <- Elements.add el dtd.open_omitted in
let omit_close el =
dtd.close_omitted <- Elements.add el dtd.close_omitted in
let add_elem =
Hashtbl.add dtd.contents in

let head misc_E = sol ["script"; "style"; "meta"; "link"]
and heading_E = sol ["h1"; "h2"; "h3"; "h4"; "h5"; "h6"]

and list_E = sol ["ul"; "ol"; "dir"; "menu"]
and preformatted_E = sol ["pre"; "xmp"; "listing"]
and font_E =
SOl [Ilttll ; Ili" ; Ilb" ; Ilull ; "Strike n ; |Ibigll ; n Small" ; n Subll ; Ilsupll]
and phrase_E =
SOl [Ilemll ; "StI'OIlg" ; Ildfnll ; "COde n ; “SaInp“ ; Ilkbdll ; llvarll ; "Cite"]

and special_E =

sol ["a"; "img"; "applet"; "font"; "basefont"; "br"; "script"; "map"]
and form_E =

sol ["input"; "select"; "textarea"]

in
(* EMBED is not in the original DTD ! %)
let text_E =
sos [sol ["#pcdata"; "embed"]; font_E; phrase_E; special_E; form_E]
in

Elements.iter (fun e -> add_elem e text_E) font_E;
Elements.iter (fun e -> add_elem e text_E) phrase_E;
add_elem "font" text_E;

add_elem "basefont" Elements.empty;

omit_close "basefont";

add_elem "br" Elements.empty;

omit_close "br";

let block_E =
sos [sol ["p"; "d1"; "div"; "center"; "blockquote"; "form"; "isindex";
"hr"; "table"];
list_E; preformatted_E]
in
let flow_E = sos [text_E; block_E] in
let body_content_E = sos [sol ["address"]; heading