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Eliom is an extensionfor the Ocsigen Web server that allows dynamic webpages
generationlt usesvery new conceptsmakingprogrammingvery different from all other
Web programming tools. It allows to write a complex Web site in very few lines of codi

Ocsigenis a researctprojectaimedat developingnew programmingtechniquesfor the

Web.lIts goalis to offer analternativeto Apache/PHPpasedon cutting-edgetechnologies
from researchin programminglanguageslit containsa full featuredWeb serverand a

programmingframework,calledEliom, that providesa new way to createdynamic Web

sites.With Eliom, you programin a conciseandmodularway, with a strongtype system
which helpsyou to producevalid XHTML. Eliom handlessessions,URLs, and page
parameters automatically.

Today, most web sites are written using old technologies, such as CGI scripts or (un
scriptinglanguage®mbeddedn html. This situation,wasacceptablat the time whenthe

web was mainly static. But today, more and more sites are highly dynamic, and web

developerexperiencdlifficulties everyday for creatingand maintaininglarge piecesof

codewrittenin suchlanguagesinspiredby theoreticalresearchin computerscienceand

logic, thereare now new languagesallowing to programin a cleanerway, drastically

reducingthe time of the debuggingprocess.But up to now thesetechnologieshave not

been fully exploited in the domain of web programming.

In particular,somerecentresearchpapershave shown that functional programming
works very well for this domain (use of continuationsor closures,continuationpassing
style ...). Accordingly, Eliom considerseach URL as a function taking argumentsand
producing a web page. Clicking on a link or a form triggers execution of this function.

Anothersignificantissueaddressedy Eliom is the generationof valid xhtml pages.The
web relieson recommendationslefined by the W3 consortium,and the only meansto
ensureuniversalavailability of informationis to respectthesestandardsToday,very few
web sites are fully standard compliant. Eliom uses an advancedtype system that
guarantees that your web site will be valid (or very close).

Warning: This manual assumes you know @gective Camlanguage.
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1. The basics: main services, parameters,
forms, cooperative programming

Base principles

Unlike manyotherWeb programmingtechniques(CGlI, PHP,...), with Eliom, you don't
write one file for each URL, but a caml module (cmo or cma) for the whole Web site.

TheEliom services moduleallowsto createnewentrypointsto your Web site, called
servicesIn generalservicesareattachedo anURL andgeneratea Web page.Theyare
representedby OCamlvalues,on which you mustregistera functionthatwill generatea
page.Thereare severalways to createpagesfor Eliom. This tutorial is mainly using
Eliom predefmod.Xhtml, a moduleallowing to registerxhtml pagesstatically typed
usingOCaml'spolymorphicvariants.The XHTML . M moduledefinesfunctionsto construct
xhtml pagesusingthattype system.As the Eliom_predefmod.Xhtml redefinessome
functions ofXHTML .M, open the modules in this order:

open Lwt

open XHTML.M

open Eliom services

open Eliom parameters

open Eliom sessions

open Eliom predefmod.Xhtml

Lwt (lightweight threads) is the cooperative thread library used by Ocsigendte).

Hereis anexampleshowinghowto createa newserviceandregistera pagecreatedwith
XHTML.M. Use the functionEliom_predefmod.Xhtml.register new_service:

let coucou =
register_new_service
~path:["coucou"]
~get_params:unit
(fun _ () () ->
return
(html
(head (title (pcdata "")) [])
(body [hl [pcdata "Hallo!"]1])))

The same, written with fully qualified values:

let coucou =
Eliom predefmod.Xhtml.register new_service
~path:["coucou"]
~get params:Eliom parameters.unit

(fun _ () () ->
Lwt.return
(XHTML.M.html

(XHTML.M.head (XHTML.M.title (XHTML.M.pcdata "")) [])
(XHTML.M.body [XHTML.M.hl [XHTML.M.pcdata "Hallo!"]])))

Asyoucansee,returnisa functionfrom Lwt. Useit like this for instants,andseelater
for more advanced use.



Now you can compile your file (hereutorial.ml) by typing :

ocamlc -I /path to/ocsigen/ -I /path to/lwt/ -c tutorial.ml

If you use findlib, you can also use the following command line:

ocamlfind ocamlc -thread -package lwt,ocsigen -c tutorial.ml

Replace/path_to/ocsigen/ by the directory where Ocsigenlibraries are installed
(that contains eliom.cma, staticmod.cmo, etc.), usually something like
/usr/lib/ocaml/3.09.3/ocsigen or
/usr/local/lib/ocaml/3.09.3/ocsigen or
/opt/godi/lib/ocaml/site-1ib/ocsigen

Add thefollowing linesto Ocsigen'ssonfig file (/etc/ocsigen/ocsigen.conf mostof
the time):

<host>

<site path="examples">
<eliom module="/path to/tutoeliom.cmo" />
</site>

</host>

Note that if your module has a findIMETA file, it is also possible to do:

<host>

<site path="examples">
<eliom findlib-package="package-name" />
</site>

</host>

Then run ocsigen. You should see your page at url
http://your server/examples/coucou.

NB: Seethedefaultconfig file to seehow to setthe port on which your serveris running,
the user who runs it, the path of the log files, etc.

Here is a sampl&lakefile for your modules:

# Write here all the findlib packages you need, for example:
# PACKAGES= ,extlib,netstring

# Write here all your .ml files, in dependency order (default: all)

FILES=$(wildcard *.ml)

CAMLC = ocamlfind ocamlc -g $(LIB)

CAMLOPT ocamlfind ocamlopt $(LIB)

CAMLDOC ocamlfind ocamldoc $(LIB)

CAMLDEP = ocamlfind ocamldep

OCSIGENREP = “ocamlfind query ocsigen”

#OCSIGENREP = ../ocsigen/lib

LIB = -package lwt,ocsigen$ (PACKAGES) -I $(OCSIGENREP)
# If you use the syntax extension:

# PP = —-pp "camlp4o $(OCSIGENREP)/xhtmlsyntax.cma"
# otherwise

PP =

OBJS = $(FILES:.ml=.cmo)



CMA = site.cma
all: depend $(CMA) install

$(CMA): $(OBJS)
$(CAMLC) -a -o $(CMA) $(OBJS)

install:
chmod a+r $(CMA)

.SUFFIXES:
.SUFFIXES: .ml .mli .cmo .cmi .cmx

.PHONY: doc

.ml.cmo:
$(CAMLC) $(PP) -c $<

.mli.cmi:

$(CAMLC) -c $<
.ml.cmx:

$ (CAMLOPT) $(PP) -c $<

doc:
# $ (CAMLDOC) -d doc -html db.mli
clean:
-rm -f *.cm[ioxa] *~ $(NAME)
depend:
$ (CAMLDEP) $(PP) $(LIB) S$(FILES:.ml=.mli) $(FILES) > .depend
FORCE:

-include .depend

Static typing of XHTML with XHTML.M

Typing of xhtml with XHTML.M and Eliom predefmod.Xhtml is very strict and

compelsyou to respectxhtml 1.1 standard(with somelimitations). For exampleif you
write

(html
(head (title (pcdata "")) [1)
(body [pcdata "Hallo"1))

You will get the following error message:

This expression has type ([> “PCDATA ] as 'a) XHTML.M.elt
but is here used with type
([< XHTML.M.block ] as 'b) XHTML.M.elt
Type 'a is not compatible with type
] b =
[< “Address | “Blockquote | “Del | “Div | D1 | “Fieldset
| "Form | “H1 | "H2 | "H3 | "H4 | "H5 | “H6 | “Hr | “Ins
| "Noscript | "0l | P | “Pre | “Script | “Table | “UL ]



'b is thetype of block tags (only tagsallowed inside <body>), but PCDATA (i.e. raw
text) is not a block tag.

In XHTML, sometagscannotbeempty.For example<table> mustcontainat leastone
row. To enforcethis, the XHTML .M. table functiontakestwo parametersthefirst oneis
thefirst row, the secondoneis a list containingall the otherrows. (samething for <tr>
<form><dl><ol><ul><dd> <select>...) Thisforcesthe userto handlethe empty
list case specially and thus make the output conform to the DTD.

A moredetailedintroductionto XHTML .M is availableon the Web site. Takea quick
look at it before continuing this tutorial.

Alternate syntax

If you prefer using a syntax closer to html, you can write:

let coucoul =
Eliom predefmod.Xhtml.register new_service
~path:["coucoul"]
~get params:Eliom parameters.unit
(fun _ () () ->
return
<< <html>
<head><title></title></head>
<body><hl1>Coucou</hl1></body>
</html> >>)

To compile this syntax, you need a camlp4 syntax extension:

ocamlc -I /path to/ocsigen/
-pp "camlp4o /path_to/ocsigen/xhtmlsyntax.cma -loc loc”
-c tutorial.ml

(Replace/path_to/ocsigen/ by the directory where ocsigen is installed).

As thesyntaxextensionis usingthesametyping systemas XHTML.M, You canmix
the two syntaxessge late).

Warning: The two syntaxesare not equivalentfor typing. Using the syntax extension
will do less checking.For examplethe following code is acceptedbut not valid
regarding xhtml's dtd (becaus@&ead> must contain a title):

<< <html>
<head></head>
<body><hl>plop</hl></body>
</html> >>

Werecommend/ou to usethe functionsfrom XHTML . M, asyou will (almost)always

get valid xhtml. Use the syntax extensionfor exampleto enclosealready created
pieces of html, and check your pages validity with \tW&C validator.

Eliom and OcamlIDuce

If OCamlDuceis installed on your system,it is now possibleto useit instead of
XHTML.M and Eliom_parameters.Xhtmto typecheckyour pages.You will get a
strongertype checkingand more flexibility (easierto useother XML types,to parse
incoming XML data, etc.).




To useit, makesurethatyou haveEliom compiledwith OCamlIDucesupport.Then
dynlink ocamlduce.cma and eliomduce.cma from the configurationfile (after
eliom.cma). Then use Eliom_duce.Xhtml instead of

Eliom predefmod.Xhtml to register your pages.

Here is an example:

open Lwt
let s =
Eliom duce.Xhtml.register new_service
~path:[""]
~get_params:unit
(fun sp () () ->
return
{{ <html>

[<head> [<title> ""]
<body> [<hl> "This page has been \
type checked by OCamlDuce"]] }})

Eliom_predefmod.HtmIText

If you want to register untyped (text) pages, use the functions from
Eliom predefmod.HtmlText, for example
Eliom predefmod.Text.register new_service:

let coucoutext =
Eliom predefmod.HtmlText.register new_service
~path:["coucoutext"]
~get_params:Eliom parameters.unit
(fun sp () () ->
return
("<html>n'importe quoi "
(Eliom predefmod.HtmlText.a coucou sp "clic" ())
"</html>"))

A

N

More examples

Servicesregisteredwith register new_service are availablefor all users.We call
thempublic services

Page generation may have side-effects:

let count =

let next =
let ¢ = ref 0 in
(fun () => c = !c + 1; !c)
in

register_new_service
~path:["count"]
~get_params:unit
(fun _ () () ->



return
(html
(head (title (pcdata "counter")) [1])
(body [p [pcdata (string of int (next ()))11]1)))

As usual in OCaml, you can forget labels when the application is total:

let hello =
register new_service

["dir";"hello"] (* the url dir/hello ¥*)

unit

(fun _ () () ->

return

(html
(head (title (pcdata "Hello")) [1)
(body [hl [pcdata "Hello"11)))

The last example shows how to define the default page for a directory. (Note that
["rep";""] means the default page of the directerp/)

let default = register_new_service ["rep";""] unit
(fun _ () () ->
return
(html
(head (title (pcdata "")) [1)
(body [p [pcdata "default page. rep is redirected to \

rep/"11)))

Remarks on paths

["foo";"bar"] corresponds to the URfoo/bar.

["dir";""] corresponds$othe URL dir/ (thatis: thedefaultpageof the directory
dir).

The empty list[ ] is equivalent tq " " ].

Warning: You cannotcreatea serviceon path [ "foo" ] (URL foo, without slashat
the end)and anotheron path [ "foo"; "bar"] (URL foo/bar) becausefoo can
notbebothadirectoryandafile. Be alsocarefulnotto usea stringasa directorywith
Eliom, if it is a file for Staticmod (and vice versa).

Warning: ["foo" ; "bar" ] is notequivalentto [ "foo/bar"]. In the latter, the "/"
will be encoded in the URL.

Parameters

Typed parameters
Theparametetabeled~get_params indicatesthetype of GET parameterdor the page
(thatis, parametergpresentin the URL). unit meansthatthe pagedoesnot take any
GET parameter.

Functionsmplementingservicesarecalledservice handlersTheytakethreeparameters.
Thefirst one hastype Eliom_sessions.server_ params andcorresponddo server
parameterguser-agentip, current-url,etc.- seelaterin thatsectionfor examplesof use),



the secondoneis for GET parametergthatis, parametersn the URL) andthe third one
for POST parameters (parameters in the body of the HTTP request).

Here is an example of a service with GET parameters:

let writeparams _ (il, (i2, sl)) () =
return

(html

(head (title (pcdata "")) [1])

(body [p [pcdata "You sent: ";
strong [pcdata (string of int il)];
pcdata ", ";
strong [pcdata (string of int i2)];
pcdata " and ";
strong [pcdata sl1]]]))

let coucou_params = register new_service
~path: [ "coucou"]
~get_params:(int "i" ** (int "ii" ** string "s"))
writeparams

Note that the URLs of coucou and coucou_params differ only by parameters.Url
http://your_server/examples/coucou will run the first one,
http://your_server/examples/coucou?i=42&ii=17&s=krokodile will run
the second one.

If iisnotaninteger,theserverwill displayanerror-messagétry to changethe valuein
the URL).

Here,int, string and** are functions defined in tt&liom parameters module.
Warning: The infix function( ** ) is to be used to construgtirs (not tuples).

The following examplesshowshow to createa servicewith "suffix" service(taking the

end of the URL as a parameter, as wikis do very often) and how to get server information:

let uasuffix =
register_new_service
~path:["uasuffix"]
~get params: (suffix (int "year" ** int "month"))
(fun sp (year, month) () ->
return
(html
(head (title (pcdata "")) [1)
(body
[p [pcdata "The suffix of the url is ";
strong [pcdata ((string of int year)""/"
“(string_of_ int month))];
pcdata ", your user-agent is ";
strong [pcdata (Eliom sessions.get user_ agent sp)];
pcdata ", your IP is ";

strong [pcdata (Eliom sessions.get_remote ip sp)]11])))

This service will answer to URLSs likettp://.../uasuffix/2000/11.

Suffix parametershave names,becausewe can createforms towardstheseservices.
uasuffix/2000/11 is equivalent tmasuffix/?year=2000&month=11.

suffix_prod allows to take both a suffix and other parameters.
all_suffix allows to take the end of the suffix asaring list.



let isuffix =
register_new_service
~path:["isuffix"]
~get params: (suffix prod
(int "suff" ** all suffix "endsuff")
(int "i"))
(fun sp ((suff, endsuff), i) () ->
return
(html
(head (title (pcdata "")) [1)
(body
[p [pcdata "The suffix of the url is ";
strong [pcdata (string of int suff)];
pcdata " followed by ";
strong [pcdata
(Ocsigen_extensions.string of url path endsuff)];
pcdata " and i is equal to ";
strong [pcdata (string of int 1i)]]1])))

The following example shows how to use your own types :

type mysum = A | B

let mysum of string = function
| "a" -> A
| "B" -> B

| _ -> raise (Failure "mysum of string")
let string of mysum = function

| & -> "ar
| B -> "B"
let mytype =

Eliom predefmod.Xhtml.register new_service
~path: [ "mytype"]
~get_ params:
(Eliom parameters.user_type
mysum of string string_of mysum "valeur")
(fun _ x () =->
let v = string of mysum X in
return
(html
(head (title (pcdata "")) [1)
(body [p [pcdata

(v*" is valid. Now try with another value.")]1)))

Untyped parameters

If you want a service that answers to requests with any parameters,use the
Eliom_parameters.any value. The service will get an associationlist of strings.
Example:

let raw_serv = register_new_service
~path:["any"]
~get_params:Eliom parameters.any
(fun _ 1 () ->
let 11 =
List.map
(fun (a,s) -> << <strong>($str:a$, $str:s$)</strong> >>) 1



in
return
<< <html>
<head><title></title></head>
<body>
<p>
You sent:
$list:11$
</p>
</body>
</html> >>)

Catching errors

Youcancatchparametersypingerrorsandwrite yourown error messagesisingthe
optional parametee¢rror_handler. Example:

let catch = register new service
~path:["catch"]
~get_params: (int "i"
~error_handler: (fun sp 1 ->
return
(html
(head (title (pcdata "")) [1)
(body [p [pcdata ("i is not an integer.")]1])))
(fun _ i () ->
let v = string _of int i in
return
(html
(head (title (pcdata "")) [1)
(body [p [pcdata ("i is an integer: ""v)11)))

error_handler takesas parametershe usual sp, and a list of pairs (n,ex),
wheren is the nameof the wrong parameterand ex is the exceptionthat hasbeen
raised while parsing its value.

Links

To create a link (<a>), use the Eliom predefmod.Xhtml.a function (or
Eliom duce.Xhtml.a, etc), as in these examples:

let links = register new_service ["rep";"links"] unit
(fun sp () () ->
return
(html
(head (title (pcdata "Links")) [1)
(body
[p
[Eliom predefmod.Xhtml.a coucou sp
[pcdata "coucou"] (); br ();
Eliom predefmod.Xhtml.a hello sp
[pcdata "hello"] (); br ();



Eliom predefmod.Xhtml.a default sp
[pcdata "default page of the dir"] (); br ();
Eliom predefmod.Xhtml.a uasuffix sp
[pcdata "uasuffix"] (2007,06); br ();
Eliom predefmod.Xhtml.a coucou params sp
[pcdata "coucou params"] (42,(22,"ciao")); br ();
Eliom predefmod.Xhtml.a raw_serv sp
[pcdata "raw_serv"]
[("sun","yellow"); ("sea","blue and pink")]; br ();
Eliom predefmod.Xhtml.a
(new_external service
~prefix:"http://fr.wikipedia.org"
~path:["wiki";""]
~get params: (suffix (all_suffix "suff"))
~post_params:unit ())
sp
[pcdata "OCaml on wikipedia"]
["OCaml"]; br ();
XHTML.M.a
~a:[a_href (uri_of string
"http://en.wikipedia.org/wiki/OCaml")]
[pcdata "OCaml on wikipedia"]

11)))

If youopenEliom predefmod.Xhtml afterXHTML.M, Eliom predefmod.Xhtml.a
will mask XHTML .M. a. Thus you can avoid to write fully qualified values most of the time.

Eliom_predefmod.Xhtml.a takesasfirst parameterthe serviceyou want to link to.
Notethatto createa (relative) link we needto know the currentURL. That'swhy the
function a takessp as second parameter.

Thethird parameteiis the text of the link. The lastparameteiis for GET parametersou
want to putin thelink. The type of this parameterand the name of GET parameters
depend on the service you link to.

Thelinks to Wikipediashowshow to defineanexternalservice(hereit usesa suffix URL).
For an external service without parameters,you can use the low level function
XHTML.M. a, if youdon'twantto createan externalserviceexplicitely. Note thatthe path
mustbe a list of strings.Do not write ["foo/bar"], but ["foo"; "bar"], otherwise,
the "/" will be encoded in the URL.

If you want to create (mutually or not) recursive pages, create the service using
Eliom_services.new_service first, thenregisterit in the table using (for example)

Eliom predefmod.Xhtml.register

let linkrec = Eliom services.new_service ["linkrec"] unit ()
let _ = Eliom predefmod.Xhtml.register linkrec
(fun sp () () ->
return
(html
(head (title (pcdata "")) [1)

(body [p [a linkrec sp [pcdata "click"] ()11)))

The server will fail on startup if there are any unregistered services.



Forms

Forms towards services

Thefunction Eliom predefmod.Xhtml.get_form allowsto createa form that uses
the GET method(parametersn the URL). It works like Eliom predefmod.Xhtml.a
but takes dunctionthat creates the form from the parameters names as parameter.

let create_form =
(fun (number name, (number2 name, string name)) ->
[p [pcdata "Write an int: ";

Eliom predefmod.Xhtml.int input ~input_ type: Text
~name:number_name ();

pcdata "Write another int: ";

Eliom predefmod.Xhtml.int_ input ~input_ type: Text
~name:number2 name ();

pcdata "Write a string: ";

Eliom predefmod.Xhtml.string input ~input_type:
"Text ~name:string_name ();

Eliom predefmod.Xhtml.string_ input
~input_type: Submit ~value:"Click" ()11])

let form = register new_service ["form"] unit
(fun sp () () ->
let £ = Eliom predefmod.Xhtml.get form
coucou_params sp create_form in
return
(html
(head (title (pcdata "")) [1)
(body [£])))

Note that if you want to use typed parameters,you cannot use functions like
XHTML.M. input to createyour forms (if you want to use parametersdefined with
Eliom_parameters.any, see late). Indeed,parametenamesaretypedto force them
be usedproperly.In our example number name hastype int param name and must
beusedwith int_input (or otherwidgets),whereasstring name hastype string
param_name andmustbeusedwith string input (or otherwidgets).All functionsfor
creating form widgets are detailédre.

For untypedforms, you may usefunctionsfrom XHTML.M (or OCamlIDuce'syntax,or
whateversyntaxyouareusing)or functionswhich nameis prefixedby "raw_". Hereis a
form linking to our (untyped) serviceaw_serv.

let raw_form = register_ new_service
~path:["anyform"]
~get params:unit
(fun sp () () ->
return
(html
(head (title (pcdata "")) [1])
(body
[hl [pcdata "Any Form"];
Eliom predefmod.Xhtml.get form raw_serv sp
(fun () ->
[P [pcdata "Form to raw_serv: ";



Eliom predefmod.Xhtml.raw_input
~input_type: Text ~name:"plop" ();

Eliom predefmod.Xhtml.raw_input
~input type: Text ~name:"plip" ();

Eliom predefmod.Xhtml.raw_input
~input_type: Text ~name:"plap" ();

Eliom predefmod.Xhtml.string_input
~input type: Submit ~value:"Click" ()11])

IDRD]

POST parameters

By defaultWeb pageparameteraretransferredn the URL (GET parameters)A web
pagemayalsoexpectPOSTparametergthatis, parametershatarenotin the URL butin
thebodyoftheHTTPrequest)Usethisif you don'twantthe userto be ableto bookmark
theURL with parametersfor exampleif you wantto postsomedatathatwill changethe
stateof the server(payment,databasehangesetc). When designinga Web site, think
carefully about the choice between GET or POST method for each service!

Whenyou registera servicewith POST parametersyou must first registera service
(fallback) without theseparametergfor examplethatwill answerif the pageis reloaded
without the hidden parameters, or if it is bookmarked).

let no_post param service =
register new_service
~path:["post"]
~get_params:unit

(fun _ () () ->
return
(html
(head (title (pcdata "")) [1)

(body [hl [pcdata
"Version of the page without POST parameters"]]1)))

let my service with post params =
register_new_post_service
~fallback:no_post_param service
~post _params: (string "value")

(fun _ () value ->
return
(html
(head (title (pcdata "")) [1])

(body [hl [pcdata value]])))

Services may take both GET and POST parameters:

let get_no_post_ param service =
register_new_service
~path:["post2"]
~get_params:(int "i")
(fun _ i () ->
return
(html
(head (title (pcdata "")) [1)
(body [p [pcdata "No POST parameter, i:";
em [pcdata (string of int i)]111)))

let my_service with get and post = register_ new post service



~fallback:get no_post_ param service
~post_params: (string "value")

(fun _ i value ->
return
(html
(head (title (pcdata "")) [1)

(body [p [pcdata "Value: ";
em [pcdata value];
pcdata ", i: ";
em [pcdata (string of int i)]1]1)))

POST forms

TocreateaPOSTform, usetheEliom predefmod.Xhtml.post_ form function.lIt is
similar to Eliom_predefmod.Xhtml.get_ form with an additionalparameterfor the
GET parameteryouwantto putin the URL (if any).Here, form2 is a pagecontaininga
form to the servicepost (using XHTML.M's functions)and form3 (definedusing the
syntax extension) contains a formgost2, with a GET parametetform4 isaformto an

external page.

let form2 = register new_service ["form2"] unit
(fun sp () () ->
let £ =

(Eliom_ predefmod.Xhtml.post_ form
my_service_with post params sp
(fun chaine ->
[p [pcdata "Write a string: ";
string_input ~input type: Text
~name:chaine ()]]) ()) in
return
(html
(head (title (pcdata "form")) [])

(body [£])))

let form3 = register new_service ["form3"] unit
(fun sp () () ->
let £ =

(Eliom predefmod.Xhtml.post form
my_ service with get and post sp
(fun chaine ->
<:xmllist< <p> Write a string:
$string_input ~input_type: Text
~name:chaine ()$ </p> >>)
222) in
return
<< <html>
<head><title></title></head>
<body>$f$</body></html> >>)

let form4 = register new_service ["form4"] unit
(fun sp () () ->
let £ =

(Eliom_ predefmod.Xhtml.post_ form
(new_external_ service
~prefix:"http://www.petizomverts.com"
~path:["zebulon"]
~get params: (int "i")



~post_params:(string "chaine") ()) sp
(fun chaine ->
<:xmllist< <p> Write a string:
$string input ~input type: Text
~name:chaine ()$ </p> >>)
222) in
return
(html
(head (title (pcdata "form")) [1])
(body [£])))

Threads

Remembetthata Web site written with Eliom is an OCaml application.This application
mustbe ableto handleseveralrequestsat the sametime, in order to preventa single
requestfrom slowing down the whole server. To make this possible,Ocsigenis using
cooperative threadémplementedn monadicstyle by JérdmeVouillon) which makethem
really easy to use (saevt module).

Taketime to readthe documentation about Lwt right now if you want to understandhe
following of this tutorial.

As it doesn'ttooperatethe following pagewill stopthe serverfor 5 secondsNo onewill
be able to query the server during this period:

let looong =
register new_service
~path:["looong"]
~get_params:unit
(fun sp () () ->
Unix.sleep 5;
return
(html
(head (title (pcdata "")) [1)
(body [hl [pcdata
"Ok now, you can read the page."]11)))

To solve this problem, use a cooperative versioslofep:

let looong =
register new_service
~path:["looong"]
~get_params:unit
(fun sp () () ->
Lwt unix.sleep 5.0 >>= fun () ->

return
(html
(head (title (pcdata "")) [1)
(body [hl [pcdata

"Ok now, you can read the page."]1]1)))

If youwantto use,say,a databasdibrary thatis not written in cooperativeway, but is
threadsafe for preemptivethreads,use the Lwt_preemptive moduleto detachthe
computation. In the following example, we simulate the request by a caflig.sleep:



let looong2 =
register_new_service
~path:["looong2"]
~get_params:unit
(fun sp () () ->
Lwt_preemptive.detach Unix.sleep 5 >>= fun () ->
return
(html
(head (title (pcdata "")) [1)
(body [hl [pcdata
"Ok now, you can read the page."1]1)))

The big picture

You now havethe minimum knowledgeto write basic Web siteswith Eliom: page
typing, service creation, parameters forms and databaseaccesusing Lwt (and
possibly Lwt_preemptive.detach). Here is a summary of all other concepts
introducedby Eliom. Theywill allow you to easilyprogrammore complexbehaviours
and will be developped in the following sections of this tutorial.

Different kinds of services

Before beginningthe implementation think aboutthe URLs you want to createas
entry points to your Web site, and the services you want to provide.

Serviceswe used,sofar, arecalledmain servicesForinstants Eliom usesfour kinds
of services:

Main services
are the main entry points of your sites. Created by new_service or
new_post_service. Theycorrespondo thepublicURLs of your Web site, and will
last forever.

(Attached) coservices
areservicesthatsharetheir location(URL) with a main service (fallback). They are
distinguishedrom thatmainserviceusinga specialparametefaddedautomaticallyby
Eliom). Theyareoftencreateddynamicallyfor oneuser(usuallyin the sessiontable),
dependingn previousinteractionduringthesessionln generaltheydisappeamftera
timeoutlettingthefallbackanswerafterwards Anotheruseof (POST)coservicess to
customizeone button but not the pageit leadsto (like the disconnectbutton in the
example of sessions witictionsas below).

Non-attached services
areserviceghatarenot attachedo a particularURL. A link towardsa non-attached
servicewill gotothecurrentURL with a specialparametercontainingthe nameof the
service. It is useful when you want the samelink or form on several pages (for
examplea connectionbox) but you don't want to go to anotherURL. Non-attached
(co)services are often used widlctions(see below).

Non-attached coservices

are coservicesthat are not attachedto a particular URL. The difference with
non-attachedservices is that they have no name, but a number generateg
automatically (different at each time).

GET or POST?

Eachof theseservicesboth havea versionwith GET parametersand anotherwith
POST parameters.




POSTandGET parametersare not equivalent,andyou mustbe very careful if you
want to use one or the other.

GET parametersare the parametersyou see in the URL (for example
http://your server/examples/coucou?i=42&ii=17&s=krokodile).
They are createdby browsersif you use forms with the GET method, or written
directly in the URL.

POSTparameteraresentby browsersin the body of the HTTP request.That'sthe
only solution if you want to send files with your request.

Remembethatonly pageswithout POST parametersare bookmarkableUse GET
parameterd youwantthe userto be ableto comebackto the URL lateror to write
the URL manually.

UsePOSTparametersvhenyou want a different behaviourbetweenthe first click
and a reloadof the page.Usually sendingPOST parameterdriggers an action on
serverside(like apaymentoraddingsomethingn a database)andyou don'twant it
to succeed several times if the page is reloaded or bookmarked.

Data returned by services

Services can send several types of data, using these different modules:




Services Coservices
attached non-attached attached non-attached

Allows to register functions that generate
xhtml pages statically checked using
polymorphic variant types. You may use
constructor functions from XHTML.M or a
syntax extensioncloseto the standardxhtmi
syntax.

Same, but without pretty printing (does not afid
spaces or line breaks).

Allows to registerfunctions that generatea
portionof page(contentof the bodytag) using
XHTML .M or the syntaxextension.(useful for

XMLHttpRequest requests for example).

Eliom predefmod.Xhtml

Eliom predefmod.Xhtmlcompact

Eliom predefmod.Blocks

Allows to register functions that generate
xhtml pages statically checked using

Eliom_duce.Xhtml OCamlduce. Typingis stricter,and you need
a modified version of the OCaml compiler
(OCamlduce).

Allows to registerfunctionsthatgenerateext
html pages,without any typecheckingof the
content.Thecontenttypesentby the serveris
"text/html".

Allows toregisterfunctionsthatgenerateCSS
pages, without any typechecking of the
content.Thecontenttypesentby the serveris
"text/css".

Eliom predefmod.HtmlText

Eliom_ predefmod.CssText

Allows to registerfunctionsthatgeneratetext
pages, without any typechecking of the

Eliom predefmod.Text content.The servicesreturna pair of strings.
The first one is the contentof the page,the
second one is the content type.

Allows to registeractions( functionsthat do
Eliom predefmod.Actions notgenerateany page).The URL is reloaded
after the action.

is like Eliom predefmod.Actions butthe
URL is not reloaded after the action.

[New in 1.1.0] Allows to register HTTP
permanentedirections.You registerthe URL
of the pageyou want to redirectto. Warning:
Accordingto the RFC of the HTTP protocol,
the URL must be absolute!
The browserwill geta 301 or 307 code in
Eliom predefmod.Redirection answerandredotherequesttothenew URL.
To specifywhetheryou wanttemporary(307)
or permanent (301) redirections, use the
?options  parameter of registration
functions. For  example: register
~options: Permanent ... Ol register
~options: Temporary

Eliom predefmod.Unit

Eliom_predefmod.Files Allows to register services that send files

Allows to registerservicesthat can choose
whatthey send,for examplean xhtml pageor
Eliom predefmod.Any a file, depending on some situation (paramefer,
userlogged or not, page presentin a cache

).




It is also possible to create your own modules for other types of pages.

Public and session service tables

Eachof theseregistrationsmay be donein the public servicetable, or in a session
servicetable,accessiblenlyto a singleuserof the Web site. This allowsto generate
custom services for a specific user.

Eliom will try to find the page, in that order:

in the session service table,

in the public service table,

the fallback in the session table, if the coservice has expired,
the fallback in the public table, if the session has expired.

Session data tables

It isalsopossibleto createa sessiomdatatable,whereyoucansaveinformationabout
thesessionEachservicecanlook in thattableto seeif a sessions openedor notand
get the data.

Examples

The most commonly used services are:

Main services (GET or POST) in public service table for public pages,
GET attachedcoservicesn sessionservicetableto makethe browser's'back”
buttonturnbackin thepast,andto allow severaltabson differentversionsof the
same page,

Actions registeredon POST non-attachedservicesto make an effect on the
server, from any page, and without changing the URL (connection/disconn
for example).

Hereis alist of frequentissuesandthe solutionEliom providesto to solvethem.Most
of them will be developped in the following parts of the tutorial.

Display the result of a search (plane ticket, search engines ...)
Use a coservice (with timeout) in the session service table.

Keep information about the session (name of the user ...)
Use a session data table.

A connection or disconnection box on each page of your site
Useactionsregisteredon non-attachedervicesto setor removedatafrom a session
data table.

Add something in a shopping basket
Usean actionregisteredon a non-attachedoservice with the namesof the itemsas
parametersThe actionsavesthe shoppingbasketin a sessiondatatable. Thus, the
shopping basket will remain even if the user pushes the back button of his brows

Book a ticket (in several steps)

Eachstepcreatemew (GET) coserviceqwith or without parametersall attachedto
the servicedisplayingthe main booking page)accordingto the dataenteredby the
user.Thesecoservicesareregisteredn thesessiortable(with a timeoutfor the whole
sessionor for eachof them). Thustheusercango backto a previousstate,or keep
several proposals on differents tabs before choosing one.

ction




Helpusto completethislist by giving your examplesor askingquestionsaboutother
cases! Thank you!




2. Sessions, users and other common
situations in Web sites

WhenprogrammingdynamicWeb sites,you oftenwantto personalisehe behaviourand
contentfor oneuser.To do this, you needto recognisethe userand saveand restoreits
data. Eliom implements several high level features to do that:

Session data tables,

Sessionservicetables,whereyou can saveprivate versionsof main servicesor
new coservices,

Coservicesthatmay be createddynamicallywith respectto previousinteraction
with the user.

Eliom is usingcookiesto recognizeusers.One cookie is automaticallyset for eachuser
when needed and destroyed when the session is closed.

Coserviceshutalsoactions are alsomeansto control preciselythe behaviourof the site
andto implementeasilyvery commonsituationsthat require a lot of programmingwork
with other Web programming tools. We'll have a lot at some examples in that section.

Session data

Eliom providesa way to savesessiondataon serversideand restoreit at eachrequest.

This data is available during the whole duration of the session. To save session data, create
a table using Eliom_sessions.create_volatile_table and save and get data

from this table using Eliom sessions.set_volatile session_data and

Eliom sessions.get_volatile session_data. The following exampleshowsa

site with authentification.The nameof the useris askedin the login form and savedin a

tableto be displayedon the pageinsteadof the login form while the useris connected.

Note that the session is opened automatically when needed.

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

(************ Connection of users, version 1 ****************)
(*7\'****************************'k*****************************)

(* "my_table" will be the structure used to store
the session data (namely the login name): *)

let my table = Eliom sessions.create_volatile_ table ()

(* ________________________________________________________ *)

(* Create services, but do not register them yet: *)

let session_data_ example =
Eliom services.new_service
~path:["sessdata"]
~get params:Eliom parameters.unit

()

let session_data example with post params =
Eliom services.new_post_service



~fallback:session_data_example
~post_params: (Eliom parameters.string "login")

()

let session_data_example close =
Eliom services.new_service
~path:["close"]
~get params:Eliom parameters.unit

0)

(* ________________________________________________________ *)

(* Handler for the "session_data example" service: *)

let session_data example handler sp _ =

let sessdat = Eliom sessions.get_volatile session_data
~table:my_table ~sp () in

return
(html
(head (title (pcdata "")) [1)
(body
[
match sessdat with
| Eliom sessions.Data name ->
p [pcdata ("Hello "“name);
br ();
Eliom predefmod.Xhtml.a
session_data_example close
sp [pcdata "close session"] ()]
| Eliom sessions.Data_ session_expired
| Eliom sessions.No_data ->
Eliom predefmod.Xhtml.post form
session_data_example_with_ post params
sp
(fun login ->
[p [pcdata "login: ";
Eliom predefmod.Xhtml.string_input
~input_type: Text ~name:login ()]1) ()
1))
(* ________________________________________________________ *)
(* Handler for the "session data example with post params" *)
(* service with POST params: *)

let session_data_example with post_params_handler sp _ login =
Eliom sessions.close_session ~sp () >>= fun () ->
Eliom sessions.set_volatile_session_data
~table:my_table ~sp login;
return
(html
(head (title (pcdata "")) [1])
(body
[p [pcdata ("Welcome " "~ login *
". You are now connected.");
br ();
Eliom predefmod.Xhtml.a session_data_example sp
[pcdata "Try again"] ()



1))

(* ________________________________________________________ *)
(* Handler for the "session _data_example close" service: *)

let session_data_example_close_handler sp () () =
let sessdat = Eliom sessions.get_volatile session_data
~table:my table ~sp () in

Eliom sessions.close_session ~sp () >>= fun () ->
return
(html
(head (title (pcdata "Disconnect")) [1)
(body [

(match sessdat with
| Eliom sessions.Data session expired ->
p [pcdata "Your session has expired."]
| Eliom sessions.No data ->
p [pcdata "You were not connected."]
| Eliom sessions.Data _ ->
p [pcdata "You have been disconnected."]);
p [Eliom predefmod.Xhtml.a session_data example sp
[pcdata "Retry"] () 11))

(* ________________________________________________________ *)

(* Registration of main services: *)

let () =

Eliom predefmod.Xhtml.register
session_data_example close session_data_ example close_handler;

Eliom predefmod.Xhtml.register
session_data_example session_data_example_handler;

Eliom predefmod.Xhtml.register
session_data_example_with_post_ params
session_data_example with post params_handler

To closea sessionusethefunctionEliom sessions.close_session. Sessiondata
will disappeamwhen the sessionis closed (explicitely or by timeout). Warning: if your
sessiondatacontainsopenedfile descriptorsthey won't be closedby OCaml'sgarbage
collector. Close it yourself! (for example usigg.finalise).

We will seein the following of this tutorial how to improve this exampleto solve the
following problems:

The use of a main servicefor disconnections not a good idea for usability. You
probablywantto go to the samepagewith the login form. We will do this with a
coservice.

If you want the samelogin form on severalpages,it is tediouswork to createa
coservicewith POSTparameter$or eachpage.We will se how to solvethis using
actions and non-attached services.

Sessiordataarekeptin memoryandwill be lostif you switch off the server,which
is bad if you want long duration sessions.You can solve this problem by using
persistent tables.



Session services

Eliom allowsto replacea public serviceby a servicevalid only for one user.Use this to
personalisenain servicesfor oneuser(or to createnew coservicesavailableonly to one
user,seelater). To createa "sessionservice",registerthe servicein a "sessionservice
table" (valid only for one client) instead of the public table. To do that, use
register for_session (for example
Eliom predefmod.Xhtml.register_for_session).

Usersarerecognizedautomaticallyusinga cookie.Usethis for exampleif you want two
versions of each page, one public, one for connected users.
To closea sessionuseEliom _sessions.close_session. Both the sessionservice

table and the session data table for that user will disappear when the session is closed.

Note that register for session and close session take sp as parameter
(because sp contains the session table).

The following example shows how to reimplement the previous one
(session_data_example), without using
Eliom_sessions.set_volatile session_data. Note that this versionis less
efficientthanthe otherif your site haslots of pages becauset requiresto registerall the
newserviceseachtime a userlogsin. But in othercasesthatfeatureis really useful,for
example with coservices (séser).

We first define the main page, with a login form:

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

(************ Connection of users, Version 2 ****************)
(***************************'k********************************)

(* ________________________________________________________ *)

(* Create services, but do not register them yet: *)

let session_services_example =
Eliom services.new_service
~path:["sessionservices"]
~get params:Eliom parameters.unit

()

let session_services_example with post params =
Eliom services.new_post_ service
~fallback:session_services_example
~post_params: (Eliom parameters.string "login")

()

let session_services_example close =
Eliom services.new_service
~path:["close2"]
~get params:Eliom parameters.unit

()

(* _____________________________________________________________ *)
(* Handler for the "session_services_example" service: *)
(* It displays the main page of our site, with a login form. *)

let session_services_example handler sp () () =
let £ =



Eliom predefmod.Xhtml.post_ form
session_services_example with post params
sp
(fun login ->
[p [pcdata "login: ";
string input ~input type: Text ~name:login ()]1) ()

in
return
(html
(head (title (pcdata "")) [1])
(body [£]))
(* _____________________________________________________________ *)
(* Handler for the "session_services_example close" service: *)

let session_services_example close_handler sp () () =
Eliom sessions.close_session ~sp () >>= fun () ->
return
(html
(head (title (pcdata "Disconnect")) [1)
(body [p [pcdata "You have been disconnected. ";
a session_services_example
sp [pcdata "Retry"] ()
11

Whenthepageis calledwith login parametersit runsthe function launch_session that
replaces some services already defined by new ones:

(* _____________________________________________________________ *)
(* Handler for the "session_services_example with post params" *)
(* service: *)

let launch_session sp () login =

(* New handler for the main page: *)
let new _main page sp () () =
return
(html
(head (title (pcdata "")) [1])
(body [p [pcdata "Welcome ";
pcdata login;
pcdata "!"; br ();
a coucou sp [pcdata "coucou"] (); br ();
a hello sp [pcdata "hello"] (); br ();
a links sp [pcdata "links"] (); br ():
a session_services_example close

sp [pcdata "close session"] ()11))
in

(* If a session was opened, we close it first! *)
Eliom sessions.close_session ~sp () >>= fun () ->

(* Now we register new versions of main services in the
session service table: *)
Eliom predefmod.Xhtml.register_ for_ session
~sp
~service:session_services_example



(* service is any public service already registered,
here the main page of our site ¥*)
new_main_page;

Eliom predefmod.Xhtml.register_ for_ session
~sp
~service:coucou
(fun _ () () ->
return
(html
(head (title (pcdata "")) [1)
(body [p [pcdata "Coucou ";
pcdata login;
pcdata "!"]11)));

Eliom predefmod.Xhtml.register for session
~sp
~service:hello
(fun _ () () ->
return
(html
(head (title (pcdata "")) [1])
(body [p [pcdata "Ciao ";
pcdata login;
pcdata "!"11)));

new _main page sp () ()

(* ________________________________________________________ *)
(* Registration of main services: *)
let () =

Eliom predefmod.Xhtml.register
~service:session_services_example
session_services_example handler;

Eliom predefmod.Xhtml.register
~service:session_services_example_close
session_services_example close_handler;

Eliom predefmod.Xhtml.register
~service:session_services_example with post params
launch_session

Warning: As in the previousexample,to implementsuch connectionand disconnection
forms,yougetmoreflexibility by usingactionsinsteadof xhtml serviceqseebelow for the
same example with actions).

Servicesregisteredin sessiontables are called sessionor private services.Services
registered in the public table are callpablic.

Coservices

A coservicesaservicethatusesthesameURL asa mainservice,butgeneratesnother
page.Theyaredistinguishedrom mainservicesonly by a specialparametercalledstate
parameter. Coservices may use GET or POST parameters.



Most of the time, GET coservicesare createddynamically with respectto previous
interactionwith the userand are registeredin the sessiontable. They allow to give a
precisesemanticdo the"back" buttonof thebrowser(besurethatyou will go backin the
past) or bookmarks,or duplication of the browser'swindow. (Seethe calec example

below).

UsePOSTcoservicesf you wantto particularizea link or form, but notthe URL it points
to. More precisely, POST coservices are mainly used in two situations:

Forthe samepurposeas GET coservicegnew servicescorrespondingo precise
pointsof the interactionwith the user)but whenyou don't want this serviceto be
bookmarkable.

Tocreateabuttonthatleadsto a serviceafter havingperformeda side-effect.For
examplea disconnectiorbuttonthatleadsto the main pageof the side,but with the
side effect of disconnecting the user.

To ~create a coservice, use Eliom services.new_coservice and
Eliom_services.new_post_coservice. Like
Eliom services.new post_service, they take a public service as parameter
(labeledfallback) to be usedasfallbackwhenthe usercomesback without the state
parameter (for example if it was a POST coservice and/or the coservice has expired).

The following exampleshowsthe differencebetweenGET coservices(bookmarkable)
and POST coservices:

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

(************** Coservices. Basic examples ******************)
(************************************************************)

(* ________________________________________________________ *)

(* We create one main service and two coservices: *)

let coservices_example =
Eliom services.new_service
~path:["coserv"]
~get params:Eliom parameters.unit

()

let coservices_example post =
Eliom services.new_post coservice
~fallback:coservices_example
~post_params:Eliom parameters.unit

()

let coservices_example get =
Eliom_services.new_coservice
~fallback:coservices_example
~get _params:Eliom parameters.unit

()

(* ________________________________________________________ *)
(* The three of them display the same page, *)
(* but the coservices change the counter. *)
let =

lez c = ref 0 in
let page sp () () =
let 13 = Eliom predefmod.Xhtml.post_ form coservices_example post sp
(fun _ -> [p [Eliom predefmod.Xhtml.string_ input



~input_type:  Submit
~value:"incr i (post)” ()11) ()
in

let 14 = Eliom predefmod.Xhtml.get form coservices_example get sp

(fun _ -> [p [Eliom predefmod.Xhtml.string_input
~input_type:  Submit
~value:"incr i (get)" ()11)

in
return
(html
(head (title (pcdata "")) [1)
(body [p [pcdata "i is equal to ";
pcdata (string of int !c); br ();
a coservices_example sp [pcdata "reload"] ();
a coservices_example_get sp [pcdata "incr i"]
13;
141))
in

Eliom predefmod.Xhtml.register coservices_example page;
let £ sp () () = c := !c + 1; page sp () () in

Eliom predefmod.Xhtml.register coservices_example_ post f;
Eliom predefmod.Xhtml.register coservices_example_get f

Note that if the coservice does not exist (for example it has expired), the fallback is called.

In thisexample coserviceslonottakeany parametergbut the stateparameter) put you
cancreatecoservicewith parametersNotethatthe fallback of a GET coservicecannot
take parametersActually ascoserviceparameterdiavespecialnames,it is possibleto
use a "pre-applied"” service as fallbackd late).

Exercise: Rewritethe exampleof Web site with connection(session data example,
with sessiondata)usinga POSTcoservicewithout parameteito makethe disconnection
link go backto the main pageof the site insteadof a "disconnection'page.lt is betterfor
ergonomicshput it would be evenbetterto stayonthe samepage... How to do that with
POSTcoservices? A much bettersolutionwill be seenin the section about actions and
non-attached services

URLs

While designinga Website,think carefullyaboutthe URLsyouwantto use.URLs are
theentrypointsof yoursite.Think thattheymay be bookmarkedlIf you createa link,

youwantto gotoanothetURL, andyouwanta pageto be generatedThatpagemay
bethedefaultpagefor the URL (the oneyou getwhenyou go backto a bookmarked
page),oranothempage thatdependonthepreciselink or form you usedto go to that
URL (link to a coservice pr pagedependingon postdata).Sometimesyou wantthat
clicking a link or submittinga form doessomethingwithout changingthe URL. You

can do this usingon-attached service{See below).

Continuations

Eliom is usingthe conceptof continuation A continuationrepresentshe future of a
program(whatto do after). Whena userclicks on a link or a form, he choosesthe
futureof thecomputationWhenheusesthe"back" buttonof thebrowser,he chooses
to go backto an old continuation.Continuationsfor Web programminghave been
introducedby Christian Queinneg and are a big stepin the understandingof Web
interaction.




Someprogramminglanguageg Scheme...)allow to manipulatecontinuationsusing
control operators(like call/cc). The style of programmingusedby Eliom is closer
to ContinuationPassingStyle (CPS),and hasthe advantagethatit doesnot need
control operators, and fits very well Web programming.

Coservicesallow to createdynamicallynew continuationsthat dependon previous
interactionswith users(Seethe calc examplebelow). Sucha behaviouris difficult to
simulate with traditional Web programming.

If you want continuationsdedicatedo a particularuserregisterthemin the session
table.

Non-attached services and coservices

Non-attachedco)servicesre(co)serviceghatarenotattachedo anURL. Whenyou do
alink oraformtowardssuchaservice theURL donotchangeThenameof theserviceis
sent as a special parameter.

Non-attachedserviceshave a name, non-attachedcoservicesare distinguishedby a
number (every times different).

As for attached(co)servicesthereare GET and POSTversions.To createthem, use
Eliom_services.new_service', Eliom services.new_post_ service',
Eliom_services.new_coservice' or
Eliom_services.new_post_coservice'. POST non-attached(co)services are
really usefulif youwanta link or form to be presenton everypagebutyou don'twantthe
URL to change. Very often, POST (co)services are used adtions(seemore details and
an example in the section about actions belgw

Coservices in session tables

You can register coservicesin sessiontables to create dynamically new services
dedicatedo anuser.Hereis an exampleof pagesthat add two integers.Once the first
numberis sentby theuser,a coserviceis createdandregisteredn the sessiontable. This
servicetakestheseconchumberas parameteanddisplaysthe resultof the sumwith the
first one. Try to duplicatethe pagesand/orto usethe back button of your navigatorto
verify that it has the expected behaviour.

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

(***k*xkkxkkxk*k*kx** calc: sum of two integers **x*kkkkkkkkkkkkkk)
(FrFFrFh AR IR IR IR KKK IR A IR I IR I R A IR F IR IR KRR IR R IR K IR IRk R Kk KKk )

(* ________________________________________________________ *)

(* We create two main services on the same URL, *)
(* one with a GET integer parameter: *)
let calc =

new_service
~path:["calc"]
~get params:unit

()

let calc_i =
new_service
~path:["calc"]
~get _params:(int "i")

()



(* ________________________________________________________ *)
(* The handler for the service without parameter. *)
(* It displays a form where you can write an integer value: ¥*)

let calc_handler sp () ()
let create_form intname

[p [pcdata "Write a number: ";
Eliom predefmod.Xhtml.int input ~input_ type: Text
~name:intname ();
br ();
Eliom predefmod.Xhtml.string input ~input type:  Submit
~value:"Send" ()]]
in
let £ = Eliom predefmod.Xhtml.get form calc_i sp create_form in
return

(html

(head (title (pcdata "")) [1)

(body [£]))
(* ________________________________________________________ *)
(* The handler for the service with parameter. *)
(* It creates dynamically and registers a new coservice *)
(* with one GET integer parameter. *)
(* This new coservice depends on the first value (1) *)
(* entered by the user. *)

let calc_i_handler sp i () =
let create_form is =
(fun entier ->
[p [pcdata (is”™" + ");
int_input ~input_ type: Text ~name:entier ();
br ();
string_input ~input_ type: Submit ~value:"Sum" ()]])
in
let is = string of int i in
let calc_result =
register new coservice for session
-sp
~fallback:calc
~get_params: (int "j")
(fun sp j () ->
let js = string of_int j in

let ijs = string of_ int (i+j) in
return
(html
(head (title (pcdata "")) [1])
(body
[p [pcdata (is"" + ""js™" = ""ijs)]])))

in
let £ = get_form calc_result sp (create_form is) in
return
(html
(head (title (pcdata "")) [])
(body [£]))



(* ________________________________________________________ *)

(* Registration of main services: *)

let () =
Eliom predefmod.Xhtml.register calc calc_handler;
Eliom predefmod.Xhtml.register calc_i calc_i_handler

Actions

Actionsareserviceghatdonot generateany page.Usethemto performan effecton the
server(connection/disconnectioaf a user,addingsomethingin a shoppingbasket,delete
a messagen a forum, etc.). The pageyou link to is redisplayedafter the action. For ex,
whenyou havethe sameform (or link) on severalpages(for ex a connectionform),
insteadof making a versionwith post paramsof all thesepages,you canuse only one
action,registeredon a non-attachedcoservice.To registeractions,just use the module
Eliom_predefmod.Actions instead  of Eliom_predefmod.Xhtml (or
Eliom_duce.Xhtml, etc.). For exampleEliom predefmod.Actions.register
Eliom predefmod.Actions.register_ new_service

Eliom predefmod.Actions.register for_ session.

Here is one simple example. Suppose you wrote a funetamve to remove one piece of
datafrom a databasdtaking an identifier of the data).If you want to put a link on your
page to call this function and redisplay the page, just create an action like this:

let remove_action =
Eliom services.register new_post coservice'
~post_params: (Eliom parameters.int "id")
(fun sp () id -> remove id >>= fun () -> Lwt.return [])

Then wherever you want to add a button to do that action (onidtareate a form like:

Eliom predefmod.Xhtml.post form remove_ action sp
(fun id_name ->
Eliom predefmod.Xhtml.int input
~input_type: Hidden ~name:id _name ~value:id ();
Eliom predefmod.Xhtml.string_input
~input_type: Submit ~value:("remove

"“string of int id) ())
Herewe rewrite the examplesession data example usingactionsandnon-attached
services(note the POST coservicefor disconnection,much better than the previous
solution that was using another URL).

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

(************ Connection of users, Version 3 ****************)

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

(* ________________________________________________________ *)
(* We create one main service and two (POST) actions *)
(* (for connection and disconnection) *)

let connect_example3 =
Eliom services.new_service
~path:["action"]
~get_params:Eliom parameters.unit

()



let connect_action =
Eliom services.new_post_service'
~name: "connect3"
~post_params: (Eliom parameters.string "login")

()

(* As the handler is very simple, we register it now: *)
let disconnect_action =
Eliom predefmod.Actions.register new post service'
~name: "disconnect3"
~post_params:Eliom parameters.unit
(fun sp () () ->
Eliom sessions.close_session ~sp () >>= fun () ->
Lwt.return [])

(* ________________________________________________________ *)

(* login ang logout boxes: *)

let disconnect box sp s =
Eliom predefmod.Xhtml.post form disconnect_action sp
(fun _ -> [p [Eliom predefmod.Xhtml.string_input
~input_type: Submit ~value:s ()1]) ()

let login_box sp =
Eliom predefmod.Xhtml.post form connect_ action sp
(fun loginname ->

[p
(let 1 = [pcdata "login: ";
Eliom predefmod.Xhtml.string input
~input_type: Text -name:loginname ()]
in 1)

1)
()

(* ________________________________________________________ *)

(* Handler for the "connect_example3" service (main page):

let connect_example3_handler sp () () =
let sessdat = Eliom sessions.get_volatile session_data
~table:my_table ~sp () in
return
(html
(head (title (pcdata "")) [1])
(body
(match sessdat with
| Eliom sessions.Data name ->
[p [pcdata ("Hello "“name); br ()1;
disconnect box sp "Close session"]
| Eliom sessions.Data session expired
| Eliom_sessions.No_data -> [login_box sp]

)))

(* ________________________________________________________ *)

(* Handler for connect_action (user logs in): *)



let connect_action_handler sp () login =
Eliom sessions.close_session ~sp () >>= fun () ->
Eliom sessions.set volatile session _data ~table:my table ~sp login;
return []

(* ________________________________________________________ *)

(* Registration of main services: *)

let () =
Eliom predefmod.Xhtml.register
~service:connect_example3 connect_example3_ handler;
Eliom predefmod.Actions.register
~service:connect_action connect_action_handler

Note that actions return a list (here empt@e later for more advanced use

That version of the site with connection solves the main problemse®fédata:

Connection and disconnection stay on the same page,
If you want a connection/disconnectioform on eachpage,no needto createa
version with POST parameters of each service.

We'll seelater how to display an error messagef the connectiongoeswrong, and how to
have persistent sessionfthat stay opened even if the server is re-launched).

Details on service registration

All servicescreatedduring initialisation must be registeredin the public table
duringtheinitialisationphaseof yourmodule.If not,theserverwill notstart(with
anerrormessagen the logs). Thus, therewill alwaysbe a serviceto answer
when somebody clicks on a link or a form.

Servicegnayberegisteredn the public table afterinitialisationwith register
only if you add the-sp parameter.

If you usethatfor mainservices,you will dynamicallycreatenew URLS! This
maybe dangerousstheywill disappeaif you stopthe server.Be very careful
to re-createthese URLs when you relaunch the server, otherwise, some
external links or bookmarks will be broken!

The useof that featureis discouragedor coserviceswithout timeout, as such
coservicesill beavailableonly until the end of the serverprocess(andit is not
possible to re-create them with the same key).

Do not registertwice the sameservicein the public table,anddo not replacea
serviceby a directory (or vice versa). If this happensduring the initialisation
phase,the serverwon't start. If this happensafter, it will be ignored (with a
warning in the logs).

All servicegbutnon-attache@dnes)mustbecreatedn a moduleloadedinsidea
<site>tagoftheconfigfile (becausaheywill be attachedo a directory).Not
possible for modules loaded insidextension> or<library>.

GET coservices(whithout POST parameters)an be registeredonly with a
main service without GET/POST parametersas fallback. But it may be a
preappliedservice (see below).

Serviceswith POSTparametergmainserviceor coservice)can be registered
with a (main or co) service without POST parameters as fallback.

The registrationof (main) servicesmust be completedbefore the end of the
loadingof themodule.lt notpossibleto launcha (Lwt) threadthatwill registera
servicelater,asregisteringa serviceneedsaccesgo config file information (for
example the directory of the site). If you do this, the server will raise
Eliom_common.Eliom_function_forbidden_outside_site_ loading




most of the time, but you may also get unexpectedresults (if the thread is
executedwhile anothersite is loaded).If you use threadsin the initialization
phaseof yourmodule(for exampleif you needinformationfrom a database)use
Lwt_unix.run to wait the end of the thread.




3. More details on services and page
generation

You now know all Eliom's main concepts.In that part, we'll give more detailson some
aspects that have been seen before:

The different types of output for services
Timeouts and error handling
Persistence of sessions

Advanced forms

Static parts

Fully static pages

The staticmod extensionallowsto associateto your site a static directory where you
can put all the static (non generated)parts of your web-site (for examplesimagesans
stylesheets) See the default config file ocsigen.conf to learn how to do that. A
predefinedservicecanbe usedto make links to staticfiles. Get it using (static_dir
~sp). That service takes as string parameter the name of the file.

For example

Eliom.a
(static_dir -sp)
sp
[pcdata "download image"]
"ocsigen8-100x30.png"

creates this linkdownload image

It is now also possible to handle static pages with Eliom, using
Eliom predefmod.Files (see late)

Other kinds of pages

Sending portions of pages

TheEliom predefmod.Blocks module allows to register services that send portions of
pagespofanytypethatmaybe containeddirectly in a <body> tag(blocksof xhtml DTD).

It is usefulto create AJAX pages(i.e. pagesusing the XMLHttpRequest Javascript
object). Note that the service returns a list of blocks.

let divpage =
Eliom predefmod.Blocks.register new_service
~path:["div"]
~get_params:unit
(fun sp () () ->
return
[div [h2 [pcdata "Hallo"];
p [pcdata "Blablablabla"] 11])



The Eliom predefmod.SubXhtml module allows to create other modules for
registering portions of pages of other types. For exangllépom predefmod.Blocks is
defined by:

module Blocks = SubXhtml(struct
type content = Xhtmltypes.body content
end)

Redirections

TheEliom predefmod.Redirection module allows to register HTTP redirections.
[New in 1.1.0. For 1.0.0, please see moditdiom predefmod.Redirections.]

If a requestis donetowardssucha service,the serverasksthe browserto retry with
another URL.

Such services return a GET service without parameter at all. Example:

let redirl = Eliom predefmod.Redirection.register_ new_service
~options: Temporary
~path:["redir"]
~get _params:Eliom parameters.unit
(fun sp () () -> Lwt.return coucou)

If youwantto give parameterso suchservicesuseEliom services.preapply (see
alsolater in the tutorial ). Example:

let redir = Eliom predefmod.Redirection.register_new_service
~options: Temporary
~path:["redir"]
~get_params:(int "o")
(fun sp o () ->
Lwt.return
(Eliom_services.preapply coucou_params (o, (22,"ee"))))

The options parameter may be eithéTemporary or “Permanent.

Note that the cost of a redirection is one more query and one more answer.

Sending files

You may want to register a service that will send files. To do that, use the
Eliom predefmod.Files module. Example:

let sendfile =
Files.register_new_service
~path:["sendfile"]
~get_params:unit
(fun _ () () -> return "filename")

Other example, with suffix URL:

let sendfile2 =
Files.register_new_service
~path:["files"]
~get params: (suffix (all suffix "filename"))
(fun _ s () -> return ("path""
(Ocsigen_extensions.string of url path s)))

The extension Sstaticmod is anotherway to handle static files (see the default
configuration file for more information).



Registering services that decide what they want to send

You maywantto registera servicethatwill send,for instance sometimesan xhtml page,
sometimes a file, sometimes something else. To do that, ugl then_predefmod.Any
module, together with theend function of the module you want to use. Example:

let send_any =
Eliom predefmod.Any.register new_service
~path:["sendany"]
~get_params: (string "type")
(fun sp s () ->
if s = "valid"
then
Eliom predefmod.Xhtml.send sp
(html
(head (title (pcdata "")) [1])
(body [p [pcdata
"This page has been statically typechecked.
If you change the parameter in the URL you will get \
an unchecked text page"]11]1))
else
Eliom predefmod.HtmlText.send sp
"<html><body><p>It is not a valid page. \
Put type=\"valid\" in the URL \
to get a typechecked page.</p></body></html>"

)

You may also use Eliom predefmod.Any to sendcookiesor to choosea different
charsethanthe default(defaultcharsetis setin configurationfile) for the pageyou send.
To do that use the optional parametetokies and?charset of thesend function.

Cookies

A simplest way to set your own cookies on the client is to use functions like
Eliom_predefmod.Xhtml.Cookies.register instead of
Eliom predefmod.Xhtml.register. The function you register returns a pair
containingthe page(asusual)anda list of cookies,of type Eliom services.cookie
defined by:

type cookie =
| Set of string list option * float option * string * string * bool
| Unset of string list option * string

[New in 1.1.0] For version 1.0.0, the type cookie was slightly different (no secure
cookies).

The string list option is a the pathfor which you want to set/unsetthe cookie
(relativeto the main directoryof your site, definedin the configurationfile). None means
for all your site.

The float option is a the expiration date (Unix timestamp,in secondssince the
epoch).None means that the cookie will expire when the browser will be closed.

If the bool is true andthe protocolis https, the serverwill askthe browserto sendthe
cookie only through secure connections.

You can access the cookies sent by the browser using
Eliom sessions.get_cookies sp.

Example:



let cookiename = "mycookie"

let cookies = new_service ["cookies"] unit ()
let _ = Cookies.register cookies
(fun sp () () ->
return
((html

(head (title (pcdata "")) [])
(body [p [pcdata
(try
"cookie value:
(Ocsigen_http frame.Cookievalues.find
cookiename (Eliom sessions.get_cookies sp))
with _ -> "<cookie not set>");
br ();
a cookies sp [pcdata "send other cookie"] ()11)).,
[Eliom_services.Set (None, None,
cookiename,
string_of int (Random.int 100),
false)]))

nA

Persistence of sessions

Tablesof sessiongfor dataor servicesyarekeptin memory,andthuswill disappeaif you
closethe serverprocess.To solvethis problem,Ocsigenallowsto reloadthe modulesof
your configurationfile without shutting down the server. Another solution provided by
Eliom is to save session data on hard disk.

Updating sites without shutting down the server

To reload the modules of the configuration file without stoping the server, use
/etc/init.d/ocsigen reload for most of the distributions, or do it manually using:

echo reload > /var/run/ocsigen_command

Only modulesloadedinside<site> or<library> will bereloadedModule loadedusing
<extension> will not.

Havealook atthelogsto seeif all wentwell duringthereload.If somethingwentwrong,
old services may still be reachable.

Notethatcoservicexreatedwith theold modulesor URLs thathavenot beenmaskedby
new ones will still reachable after the update.

During the reload, some information of the configuration file will not be re-read (for
example port numbers, user and group, etc.).

Persistent data

Eliom allows to use more persistent data, using the module Ocsipersist.
(Ocsipersist isneededn eliom.cma, thusyou needto dynlink it in the configuration
file before Eliom). There are currently two implementationsof Ocsipersist:
ocsipersist-dbm.cma (usesthe DBM databasepndocsipersist-sqlite.cma
(uses the SQLite database, and dependsqdnite3.cma).



These modules allow to:

Create persistent references (still present after restarting the server),
Create persistent association tables,
Set persistent session data (uséer_persistent_data, see below).

Note that persistent data are serialized on hard disk using OQealéhal module:

It is not possible to serialize closures or services (as we are using dynamic linking).
If you ever changethe type of serialiseddata, don't forget to delete the databasefile!
Or if you really want to keep it, and you know what you are doing, you can use the
sqlite client to manually update the table or a program to create a new sqlite or dbm
table for the new type.

Supposdor examplethatyou useget/set_persistent data (seebelow)to storea
(int, string) tuple with the user'slogin credentials.At this point you stop the server,and
changethecodesuchthatget/set_persistent_dab@w to storea (int, string, string). Now
recompileandrestarttheserver.If by any chancea client with an old cookiereconnects,
you geta segfaulton the server,becauseof the type changein the datastoredin the DB
backend ...

Persistent references

Ocsipersist allowsto createpersistenteferencesHereis an exampleof pagewith a
persistent counter:

let mystore = Ocsipersist.open_store "eliomexamplestore2"

let count2 =
let next =
let cthr = Ocsipersist.make persistent mystore "countpage" 0 in
let mutex = Lwt mutex.create () in
(fun () ->
cthr >>=
(fun ¢ ->
Lwt_mutex.lock mutex >>= fun () ->
Ocsipersist.get c >>=
(fun oldc ->
let newc = oldc + 1 in
Ocsipersist.set c newc >>=
(fun () ->
Lwt_mutex.unlock mutex;
return newc))))
in
register_new_service
~path:["count2"]
~get_params:unit
(fun _ () () ->
next () >>=
(fun n ->
return
(html
(head (title (pcdata "counter")) [1)
(body [p [pcdata (string_of _int n)]]))))



Persistent tables

Ocsipersist alsoallows to createvery basicpersistenttables.Use them if you don't
needcomplexrequestonyourtables.OtherwiseuseadatabassuchasPostgreSQL or

MySQL. Here are the interface you can use:
type 'value table

val open_table : string -> 'value table

val find : 'value table -> string -> 'value Lwt.t
val add : 'value table -> string -> 'value -> unit Lwt.t
val remove : 'value table -> string -> unit Lwt.t

As you can see, all these function are cooperative.

Persistent session data

Eliom alsoimplementspersistentsessiontables.You can usethem insteadof memory

tables if you don't need to register closures.

Thefollowing exampleis a newversionof our sitewith users,with persistenttonnections.

(login box, disconnect box anddisconnect_action are the same asefore).

(FFhkFkhrkhkkkkkkhk ko kh kR kR khkkhkkhhkkhkk kR khkkkkkkkkkkkkk k% %)
(******kx**x** Connection of users, version 4 ***xkkkkkkkkkk*k)
(*¥** %%k xkkx*kkx*%% (persistent SesSSions) **x*xkxkkkkkkskhkkhxsx)

************************************************************)

let my persistent_table =
create_persistent table "eliom example table"

(* ________________________________________________________ *)
(* We create one main service and two (POST) actions *)
(* (for connection and disconnection) *)

let persist session_example =
Eliom services.new_service
~path:["persist"]
~get_params:unit

)

let persist session_connect_action =
Eliom services.new_post_service'
~name: "connect4"
~post_params: (string "login")

)

(* disconnect_action, login box and disconnect box have been
defined in the section about actions *)

(* Handler for "persist_session_example" service (main page):
let persist_session_example_handler sp () () =

Eliom sessions.get_persistent_session_data
~table:my_ persistent_ table ~sp () >>= fun sessdat ->

*)

*)



return
(html
(head (title (pcdata "")) [1])
(body
(match sessdat with
| Eliom sessions.Data name ->
[p [pcdata ("Hello "“name); br ()];
disconnect_box sp "Close session"]
| Eliom sessions.Data session expired ->
[login_box sp true persist session_connect_action;
p [em [pcdata "The only user is 'toto'."]]]
| Eliom sessions.No data ->
[login_box sp false persist_session_connect_action;
p [em [pcdata "The only user is 'toto'."1]]

)))

(* Handler for persist session_connect action (user logs in): *)

let persist session_connect_action_handler sp () login =
Eliom sessions.close_session ~sp () >>= fun () ->
if login = "toto" (* Check user and password :-) *)
then begin
Eliom sessions.set_persistent_session_data
~table:my_ persistent_table ~sp login >>= fun () ->
return []
end
else return [Bad user]

(* ________________________________________________________ *)
(* Registration of main services: *)
let () =

Eliom predefmod.Xhtml.register
~service:persist_session_example
persist_session_example handler;

Eliom predefmod.Actions.register
~service:persist_session_connect_action
persist session_connect_action_handler

As it is not possibleto serializeclosures,thereis no persistentsessionservicetable. Be
very carefullif you useboth persistensessiondatatablesand servicesessiontables,as
your sessionmay becomeinconsistent(use the sessionservice table only for volatile
services, like coservices with timeouts).

[New in 0.99.5 - EXPERIMENTAL] Session groups

The idea is complementaryto that of the "session name". While the optional
session_name parameterallows for a single sessionto have multiple bucketsof data
associatedvith it, a session_grouparameteir(alsooptional)allow multiple sessiongo be
referencedtogether.For most uses,the sessiongroup is the user name. It allows to
implementfeatureslike "close all sessions"for one user (even those openedon other
browsers), or to limit the number of sessions one user may open at the same time.



Sessiongroupshave beensuggestediy Dario Teixeiraand introducedin Eliom 0.99.5.
Dario explains: Consider the following scenario: a user logs in from home using a
"Remembemeonthis computer“feature,whichsetsa (almost)no-expirationcookieon
hisbrowserandsessiortimeoutsof infinity onthe server.The usergoeson vacation,and
whileloggingfromacyber-caféshealsosetsthe "Remembeme" option. Backhomeshe
realisesher mistake,and wishesto do a "global logout", ie, closingall existingsessions
associated with her user name.

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

(******k*x**x** Connection of users, version 5 ***xkkkkkkkkkx*%)

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

(* ________________________________________________________ *)
(* We create one main service and two (POST) actions *)
(* (for connection and disconnection) *)

let connect_example5 =
Eliom_services.new_service
~path:["groups"]
~get_params:Eliom parameters.unit

)

let connect_action =
Eliom services.new_post_service'
~name: "connect5"
~post_params: (Eliom parameters.string "login")

)

(* As the handler is very simple, we register it now: *)
let disconnect_action =
Eliom predefmod.Actions.register_new post_ service'
~name: "disconnect5"
~post_params:Eliom parameters.unit
(fun sp () () ->
Eliom sessions.close_session -~sp () >>= fun () ->
Lwt.return [])

(*

(* login ang logout boxes: *)

let disconnect_box sp s =
Eliom predefmod.Xhtml.post form disconnect_action sp
(fun _ -> [p [Eliom predefmod.Xhtml.string_input
~input_type: Submit ~value:s ()]]) ()

let login_box sp =
Eliom predefmod.Xhtml.post form connect_action sp
(fun loginname ->
[p
(let 1 = [pcdata "login: ";
Eliom predefmod.Xhtml.string input
~input_type: Text ~name:loginname ()]

in 1)

1)

)



(* Handler for the "connect_example5" service (main page): *)

let connect_example5 handler sp () () =
let sessdat =

Eliom sessions.get volatile data session_group -~sp () in
return
(html
(head (title (pcdata "")) [1)
(body

(match sessdat with

| Eliom sessions.Data name ->
[p [pcdata ("Hello "“name); br ()];
disconnect_box sp "Close session"]

| Eliom sessions.Data session_expired

| Eliom sessions.No_data -> [login_box sp]

)))

(* ________________________________________________________ *)
(* Handler for connect_action (user logs in): *)
let connect_action_handler sp () login =
Eliom sessions.close session ~sp () >>= fun () ->
Eliom sessions.set_volatile_data_session_group
~set_max:(Some 10) -~sp login;

return []

(* ________________________________________________________ *)
(* Registration of main services: *)
let () =

Eliom predefmod.Xhtml.register
~service:connect_example5 connect_ example5_ handler;

Eliom predefmod.Actions.register
~service:connect_action connect_action_handler

As we will see later, there are three kinds of sessions(services,volatile data and
persistent data). It is highly recommended to set a group for each of them!

Other concepts

Pre-applied services

Servicesor coservicewith GET parameterganbepreappliedo obtaina servicewithout
parameters. Example:

let preappl = Eliom_services.preapply coucou_params (3,(4,"cing"))

It is not possibleto registersomethingon a preappliedservice,but you can usethemin
links or as fallbacks for coservices.



Void action [New in 1.1.0]

Eliom_services.void_action: is a special non-attachedaction, with special
behaviourit hasnoparametent all, evennon-attachegparametersUseit if you wantto
makea link to thecurrentpagewithoutnon-attachegarametersilt is almostequivalentto
aPOSTnon-attachedervicewithout POSTparameterson which you registeran action
that does nothing, but you can use it witd> links, not only forms. Example:

Eliom duce.Xhtml.a
~service:Eliom_services.void_action
~sp
{{ "cancel" }}

)

Giving information to fallbacks

Fallbackshave accessto someinformation about what succeededbefore they were
called. Get this information usirBliom_sessions.get_exn sp; That function returns
a list of exceptions.That list containsEliom common.Eliom Link too_old if the
coservice was not found, amliom common.Eliom Service_session_expired if
the "service session" has expired.

It isalsopossibleto tell actionsto sendinformationto the pagegeneratedfterthem.Just
placeexceptiondn thelistreturnedby theaction.Theseexceptionswill alsobe accessible
with Eliom_sessions.get_exn. Hereisthenewversionof the exampleof sessionwith

actions: by:

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

(************ Connection of users, Version 6 ****************)
(************************************************************)

(* ________________________________________________________ *)

(* We create one main service and two (POST) actions *)
(* (for connection and disconnection) *)

let connect_example6 =
Eliom services.new_service
~path:["action2"]
~get_params:unit

()

let connect_action =
Eliom services.new_post_ service'

~name: "connect6"
~post_params:(string "login")

()

(* new disconnect action and box: *)

let disconnect_action =
Eliom predefmod.Actions.register new post_service'
~name: "disconnect6"
~post_params:Eliom parameters.unit
(fun sp () () ->
Eliom sessions.close_session ~sp () >>= fun () ->
return [])

let disconnect_box sp s =



Eliom predefmod.Xhtml.post form disconnect action sp
(fun _ -> [p [Eliom predefmod.Xhtml.string_input
~input_type: Submit ~value:s ()]]) ()

exception Bad_user

(* ________________________________________________________ *)

(* new login box: *)

let login_box sp session_expired action =
Eliom predefmod.Xhtml.post form action sp
(fun loginname ->
let 1 =
[pcdata "login: ";
string input ~input_type: Text ~name:loginname ()]
in
let exnlist = Eliom sessions.get_exn sp in
(* If exnlist is not empty, something went wrong
during an action. We write an error message: *)
[p (if List.mem Bad user exnlist
then (pcdata "Wrong user")::(br ())::1
else

if session_expired

then (pcdata "Session expired")::(br ())::1
else 1)
1)
)
(* ________________________________________________________ *)
(* Handler for the "connect_ example6" service (main page): *)

let connect_exampleé6_handler sp () () =

let group =
Eliom sessions.get_volatile data session_group -~sp ()
in
return
(html
(head (title (pcdata "")) [1)
(body
(match group with
| Eliom sessions.Data name ->
[p [pcdata ("Hello ""name); br ()]1;
disconnect_box sp "Close session"]
| Eliom sessions.Data session expired ->
[login_box sp true connect_action;
p [em [pcdata "The only user is 'toto'."]1]]
| Eliom sessions.No_data ->
[login_box sp false connect_action;
p [em [pcdata "The only user is 'toto'."]]]
)))
(* ________________________________________________________ *)
(* New handler for connect_action (user logs in): *)
let connect_action_handler sp () login =
Eliom sessions.close_session ~sp () >>= fun () ->
if login = "toto" (* Check user and password :-) *)

then begin



Eliom sessions.set_volatile_data_session_group
~set _max:(Some 10) -~sp login;
return []
end
else return [Bad user]

(* Registration of main services:

let () =
Eliom predefmod.Xhtml.register
~service:connect_example6 connect example6 handler;
Eliom predefmod.Actions.register
~service:connect_action connect_action_handler

If theactionsraisesanexception(with Lwt . fail), theserverwill sendanerror500 (like

for anyotherservice).Think aboutcatchingthe exceptionsand put themin the list if they
correspond to usual cases you want to handle while generating the page after the action.

Disposable coservices

It is possibleto seta limit to the numberof usesof (attachedor non-attachedyoservices.
Justgive the maximum number of useswith the optional ?zmax_use parameterwhile
creating your coservices. Example

let disposable = new_service ["disposable"] unit ()

let _ = register disposable
(fun sp () () ->
let disp coservice =
new_coservice
~max_use:2 ~fallback:disposable ~get params:unit ()

in
register_ for_ session sp disp_coservice
(fun sp () () ->
return
(html
(head (title (pcdata "")) [1])
(body [p [pcdata "I am a disposable coservice";
br ();
a disp_coservice sp [pcdata
"Try me once again"] ()11))
)i
return
(html

(head (title (pcdata "")) [1])
(body [p [(if List.mem
Eliom common.Eliom Link too_old
(Eliom_sessions.get_exn sp)
then pcdata "Your link was outdated. \
I am the fallback. I just created a new disposable coservice. \
You can use it only twice."
else
pcdata "I just created a disposable coservice. \
You can use it only twice.");
br ();
a disp coservice sp [pcdata "Try it!"] ()11)))



Timeout for sessions

The defaulttimeoutfor sessionsgn one hour. Sessionswill be automaticallyclosedafter
thatamountof time of inactivity from the user.You canchangethatvaluefor your whole
site during initialisation using:

Eliom sessions.set_global volatile timeout (Some 7200.)
Here 7200 second®one means no timeout.

You can change that value for your whole site after initialisation using:

Eliom sessions.set_global volatile timeout ~sp (Some 7200.)

You can change that value for one user only using:

Eliom_sessions.set _volatile session_timeout ~sp (Some 7200.)

Note that there is also a possibility to change the default value for Eliom in the configuration
file like this:

<extension module="path to/eliom.cma">
<timeout value="7200"/>
</extension>

value="infinity" means no timeout.

Warning: that default may be overriden by each site using
Eliom_sessions.set_global volatile_ timeout or
Eliom sessions.set_default volatile_ timeout. If you wantyour userto be
able to set the default in the configuration file for your site (between<site> and
</site>), you must parsethe configuration (Eliom_sessions.get_config ()
function, see below).

Timeout for coservices

It isalsopossibleto puttimeoutson coserviceausingthe optionalparameterrtimeout of
functionsnew_coservice, new_coservice', etc. Notethatsessiorcoservicesannot
survive after the end of the session.Use this if you don't want your coserviceto be
availableduringall the sessiorduration.Forexampleif your coserviceis hereto showthe
resultsof a searchyouprobablywantit to beavailableonly for a shorttime. The following
example shows a coservice with timeout registered in the session table.



let timeout = new_service ["timeout"] unit ()

let _ =
let page sp () () =
let timeoutcoserv =
register new_coservice_for_session
~sp ~fallback:timeout ~get params:unit ~timeout:5.

(fun _ _ _ ->
return
(html
(head (title (pcdata "Coservices with timeouts")) [1])
(body [p
[pcdata "I am a coservice with timeout."; br ();
pcdata "Try to reload the page!"; br ();
pcdata "I will disappear after 5 seconds of \
inactivity." 1;
1))
in
return
(html
(head (title (pcdata "Coservices with timeouts")) [1])
(body [p

[pcdata "I just created a coservice with 5 seconds \
timeout."; br ();
a timeoutcoserv sp [pcdata "Try it"] (); 1;
1))
in
register timeout page

Registering coservices in public table during session

If youwantto registercoservicesn the public table during a session (that is, after the
initialisation phaseof your module), you must add the optional ~sp parameterto the
register function.Rememberthatusingregister without ~sp is possibleonly during
initialisation!

Werecommendo putatimeoutonsuchcoservicesptherwise,theywill be availableuntil
theendoftheserverprocessandit will notbe possibleto re-createthemwhenthe server
is relaunched.

The following example is a translation of the previous one using the public table:

let publiccoduringsess =
new_service ["publiccoduringsess"] unit ()

let _ =
let page sp () () =
let timeoutcoserv =
register_new_coservice
~sp ~fallback:publiccoduringsess
~get_params:unit ~timeout:5.

(fun _ _ _ =>
return
(html
(head (title (pcdata
"Coservices with timeouts")) [])
(body [p

[pcdata "I am a public coservice with timeout.";
br ();



pcdata "I will disappear after 5 seconds of \
inactivity." 1;
1))
in
return
(html
(head (title (pcdata "Public coservices with timeouts")) [])
(body [p
[pcdata "I just created a public coservice with \
5 seconds timeout."; br ();
a timeoutcoserv sp [pcdata "Try it"] (); 1;
1))
in
register publiccoduringsess page

Defining an exception handler for the whole site

Whenan exceptionis raisedduring the generationof a page,or whenthe pagehasnot
beenfoundorhaswrong parametersan HTTP error 500 or 404 is sentto the client. You
may want to catch these exceptionsto print your own error page. Do this using
Eliom services.set_exn handler. Here is the handler used by this tutorial:

let _ = Eliom_services.set_exn_ handler
(fun sp e -> match e with
| Eliom common.Eliom 404 ->
Eliom predefmod.Xhtml.send ~code:404 ~sp
(html
(head (title (pcdata "")) [1])
(body [hl [pcdata "Eliom tutorial"];
p [pcdata "Page not found"]]))
| Eliom common.Eliom Wrong parameter ->
Eliom predefmod.Xhtml.send ~sp
(html
(head (title (pcdata "")) [1])
(body [hl [pcdata "Eliom tutorial"];
p [pcdata "Wrong parameters"]]))
| e -> fail e)

Giving configuration options to your sites
You can add your own options in the configuration file for your Web site. For example:
<eliom module="path to/yourmodule.cmo">

<youroptions> ...
</eliom>

UseEliom_sessions.get_config () duringtheinitialization of your moduleto get
thedatabetween<eliom>and</eliom>. Warning:parsingthesedatais very basicfor
now. That feature will be improved in the future.

More about sessions

By default, Eliom is using three cookies :

One for session services,
one for volatile session data,
one for persistent session data.

They correspond to three different sessions (opened only if needed).
Eliom_sessions.close_session closesall three sessionsbut you may want to



desynchronize the three sessions by using
Eliom sessions.close_persistent_session (persistent session),
Eliom_sessions.close_service_session (session services), or
Eliom_sessions.close_data_session (volatile data session). There is also
Eliom_sessions.close_volatile_session for both volatile data sessionand
sessionservices.The module Eliom_sessions also contains functions for setting
timeouts or expiration dates for cookies for each kind of session.

If youneedmoresessiongfor exampleseveraldifferentdatasessionsfor the samesite,
you cangive a nameto your sessiondy giving the optionalparameterrsession_name
to functions like Eliom sessions.close_data_session,
register for_ session, Or Eliom_sessions.get_volatile session_data

Note thatthis tutorial hasbeenimplementedusingthis feature,evenif it hasbeenhidden
for thesakeof simplicity. That'show the differentexamplesof sessionsn this tutorial are
independant.

Secure servicefNew in 1.1.0]

You maywantto imposeHTTPSfor someof your services.To do that, use the optional
parameterhttps:true while creating your service.

It isalsopossibleto requirehttp or httpswhile creatinga link or a form (usingthe optional
parameter-https:true). Butit is neverpossibleto makean http link towardsan https
service, even if you request it.

Warning:if theprotocolneedsto be changed(from http to httpsor vice versa),Eliom will
generateabsoluteURLs. The hostnameand port numbersare guessedrom the IP and
theconfigurationby default,butit isrecommendedo specifythemin the configurationfile.
For example:

<host name="*.org" defaulthostname="www.mywebsite.org"
defaulthttpport="8080" defaulthttpsport="4433"> ... </host>

Secure sessiondNew in 1.1.0]

For security reasons,Eliom doesnot use the samecookiesin https and http. Secure
sessionsareusingsecurecookies(i.e. Ocsigenwill askthe browsersto sendthe cookie
only if the protocolis secure) Thusit is not possibleto accesssecuresessionf the useris
usinghttp. If the useris usinghttps,Eliom will savedataand servicesin securesession.
Butit is possibleto accessinsecuresessiordataandto registerunsecuresessiorservices
using the optional parameter ~secure:false when calling functions like
Eliom sessions.set volatile_session_data,
Eliom_sessions.get_persistent_ session_data,

Eliom predefmod.Xhtml.register_for_ session, etc.

Advanced forms and parameters

This section shows more advanced use of page parameters and corresponding forms.

Parsing parameters using regular expressions

Eliom_parameters.regexpllows to parse page parametersusing (Perl-compatible)
regularexpressionsWe use the module Netstring pcre, from OCaminet Seethe
documentatiommboutOCamlnetfor more information. The following exampleshows a
service that accepts only parameters values enclosed bef{wasdh] :



let r = Netstring pcre.regexp "\\\\[ (.*)\\\\]"

let regexp =
Eliom predefmod.Xhtml.register_ new_service
~path:["regexp"]
~get_params: (regexp r "$1" "myparam")
(fun _ g () ->
return
(html
(head (title (pcdata "")) [1])
(body [p [pcdata g11)))

Boolean checkboxes

Pagemay take parameterof type bool. A possibleuse of this type is in a form with
boolean checkboxesas in the example below:

(* Form with bool checkbox: *)
let bool params = register_new_service
~path:["bool"]
~get_params: (bool "case"
(fun _ case () ->
return
<< <html>
<head><title></title></head>
<body>
<p>
$pcdata (if case then "checked" else "not checked")$
</p>
</body>
</html> >>)

let create_form bool casename =
<:xmllist< <p>check? $bool_ checkbox ~name:casename ()$ <br/>
$string_input ~input_ type: Submit
~value:"Click" ()$</p> >>

let form bool = register_new_service ["formbool"] unit
(fun sp () () ->
let £ = get_form bool params sp create_form bool in
return
<< <html>
<head><title></title></head>
<body> $f$ </body>
</html> >>)

Important warning:As youcansee ,browsersdonotsendanyvaluefor uncheckedoxes!
An uncheckedoxis equivalento noparameteatall! Thusit is not possibleto distinguish
betweem servicetakinga booleananda servicetakingno parametemat all (if they share
thesameURL). In Eliom servicesare tried in order of registration! The first matching
service will answer.

Other types similar to bool:

Eliom parameters.opt (page taking an optional parameter),



Eliom_parameters.sum (either a parameter or another).

Type set

Pagemaytakeseveralparametersfthesamename.lt isusefulwhenyou wantto create
a form with a variable number of fields. To do that with Eliom, use the type
Eliom parameters.set. For exampleset int "val" meanshatthepagewill take
zero,oneor severalparameterefname"val", all of type int. Thefunctionyou register
will receive the parameters in a list. Example:

let set = register_new_service
~path:["set"]
~get params:(set string "s")
(fun _ 1 () ->
let 11 =
List.map
(fun s -> << <strong>$str:s$ </strong> >>) 1
in
return
<< <html>
<head><title></title></head>
<body>
<p>
You sent:
$list:11$
</p>
</body>
</html> >>)

Theseparametersnay comefrom severalkinds of widgetsin forms.Hereis an example
of a form with several checkboxes, all sharing the same name, but with different values:

(* form to set *)
let setform = register_ new_service
~path:["setform"]
~get params:unit
(fun sp () () ->
return
(html
(head (title (pcdata "")) [])
(body [hl [pcdata "Set Form"];
get_form set sp
(fun n ->
[p [pcdata "Form to set: ";

string_checkbox ~name:n ~value:"boxl" ();
string_checkbox
~name:n ~value:"box2" ~checked:true ();
string_checkbox ~name:n ~value:"box3" ();
string_checkbox ~name:n ~value:"box4" ();
string_input ~input_type:” Submit
~value:"Click" ()11)

1))

Onceagain,notethatthereis nodifferencebetweemnanemptysetor noparametent all. If
you registera servicewithout parametersanda servicewith a setof parameterson the
same URL, the firstly registered service that matches will answer.



Select

Here is an example of a select box.

let select_example_result = register_new_service
~path:["select"]
~get_params: (string "s")
(fun sp g () ->
return
(html
(head (title (pcdata "")) [1])
(body [p [pcdata "You selected: ";
strong [pcdata g111)))

let create_select_form =
(fun select_name ->
[p [pcdata "Select something: ";
Eliom predefmod.Xhtml.string select ~name:select_name
(Eliom predefmod.Xhtml.Option ([] (* attributes ¥*),
"Bob" (* value *),
None (* Content, if different from value ¥*),
false (* not selected *))) (* first line ¥*)
[Eliom predefmod.Xhtml.Option ([], "Marc", None, false);
(Eliom predefmod.Xhtml.Optgroup
(1,
"Girls",
([]1, "Karin", None, false),
[([a_disabled “Disabled], "Juliette", None, false);
([], "Alice", None, true);
([1, "Germaine", Some (pcdata "Bob's mother"), false)]))]
Eliom predefmod.Xhtml.string input
~input_type: Submit ~value:"Send" ()]11])

let select_example = register new_service ["select"] unit
(fun sp () () ->
let £ =
Eliom predefmod.Xhtml.get form
select_example result sp create_select_form

in
return
(html
(head (title (pcdata "")) [1])
(body [£1)))
To do "multiple"” select boxes, use functions like

Eliom predefmod.Xhtml.string multiple_ select. Asyoucanseein thetype
the service must be declared with parameters of tygpe

Clickable images

Here is an example of clickable image. You receive the coordinates the user clicked on.

let coord = register_new_service
~path:["coord"]
~get_params: (coordinates "coord")
(fun _ ¢ () ->
return
<< <html>

<head><title></title></head>



<body>

<p>
You clicked on coordinates:
($str:(string_of int c.abscissa)s$,
$str:(string of int c.ordinate)$)

</p> T

</body>

</html> >>)

(* form to image *)
let imageform = register_new_service
~path:["imageform" ]
~get params:unit
(fun sp () () ->
return
(html
(head (title (pcdata "")) [1])
(body [hl [pcdata "Image Form"];
get_form coord sp
(fun n ->
[p [image_input
~src:(make_uri ~service:(static_dir sp)
~sp ["ocsigen5.png"])
~name:n
01
1))

You may also send a value with the coordinates:

let coord2 = register_ new_service
~path:["coord2"]
~get_params:(int_coordinates "coord")
(fun _ (i, c) () ->
return
<< <html>
<head><title></title></head>
<body>
<p>
You clicked on coordinates:
($str:(string_of int c.abscissa)s$,
$str:(string of int c.ordinate)$)
</p> T
</body>
</html> >>)

(* form to image ¥*)
let imageform2 = register_new_service
~path:["imageform2"]
~get params:unit
(fun sp () () ->
return
(html
(head (title (pcdata "")) [1])
(body [hl [pcdata "Image Form"];
get_form coord2 sp
(fun n ->
[p [int_image_input
~src:(make_uri ~service:(static_dir sp)
~sp ["ocsigen5.png"])



~name:n

~value:3

O11)
D))

Type list

Another way (than Eliom parameters.set) to do variable length forms is to use
indexedlists (usingEliom parameters.list). The useof thatfeatureis a bit more
complexthanset andstill experimentalHereis an exampleof servicetakinganindexed
list as parameter:

(* lists *)
let coucou_list = register_new_service
~path:["coucou"]
~get params:(list "a" (string "str"))
(fun _ 1 () ->
let 11 =
List.map (fun s -> << <strong>$str:s$</strong> >>) 1 in
return
<< <html>
<head><title></title></head>
<body>
<p>
You sent:
$list:11$
</p>
</body>
</html> >>)

Here is an example of link towards this serviceucou?a.str[0]=toto&a.str[1]=titi.

Warning: As for setsor bools,if a requesthasno parameterit will be consideredas the
empty list. Services are tried in order of registration.

As you see, the names of each list element is built from the name of the list, the name of the
listelementandanindex.To spareyoucreatingyourselfthesenames Eliom providesyou
an iterator to create them.

(* Form with list: ¥*)
let create_listform f =
(* Here, f.it is an iterator like List.map,
but it must be applied to a function taking 2 arguments
(unlike 1 in map), the first one being the name of the
parameter, and the second one the element of list.
The last parameter of f.it is the code that must be
appended at the end of the list created
*)
f.it (fun stringname v ->
<:xmllist< <p>Write the value for $str:v$:
$string input ~input_ type: Text ~name:stringname ()$ </p> >>)
["one";"two";"three";"four"]
<:xmllist< <p>$string_input ~input type: Submit
~value:"Click" ()$</p> >>



let listform = register_new_service ["listform"] unit

(fun sp () () ->
let £ = get_form coucou_list sp create_listform in
return

<< <html>
<head><title></title></head>
<body> $£f$ </body>
</html> >>)

Important warning: As we have seen in the section about boolean (or optional)
parametersit is not possibleto distinguishbetweena booleanwith value "false", and no
parameteatall. Thiscausegproblemsif youcreatea list of booleanor optionalvalues,as
it is notpossibleto knowthelengthof thelist. In thatcase Eliom alwaystakesthe shortest
possible list.

Forms and suffixes

Servicewith "suffix" URLs havean equivalentversionwith usualparametersallowing to
create forms towards such services. Example:

(* Form for service with suffix: ¥*)
let create_suffixform ((suff, endsuff),i) =
<:xmllist< <p>Write the suffix:
$int_input ~input type: Text ~name:suff ()$ <br/>
Write a string: Suser_type_ input
~input_type: Text ~name:endsuff
Ocsigen extensions.string of url path$ <br/>
Write an int: $int_input ~input_type: Text ~name:i ()$ <br/>
$string input ~input type: Submit ~value:"Click" ()$</p> >>

let suffixform = register_new_service ["suffixform"] unit
(fun sp () () ->

let £ = get_form isuffix sp create_suffixform in
return
<< <html>

<head><title></title></head>

<body> $f$ </body>

</html> >>)

Uploading files

TheEliom parameters.file parametetypeallowstosendfilesin yourrequestThe
servicegetssomethingof type Ocsigen_extensions.file info. You can extract
information using this using these functions (frBhiom_sessions):

val get_tmp filename : Ocsigen_extensions.file info -> string
val get_filesize : Ocsigen_extensions.file info -> int64
val get_original filename : Ocsigen_ extensions.file info -> string

Eliom sessions.get_tmp filename allows to know the actual name of the
uploadedile ontheharddisk. Eliom sessions.get original filename givesthe
original filename.

To makepossiblethe uploadof files, you mustconfigurea directory for uploadedfiles in
Ocsigen's configuration file. For example:

<uploaddir>/tmp</uploaddir>



Files are kept in this directory only during the request.Then they are automatically
cancelledThusyourservicesmustcopythemsomewherelsethemselvesf theywantto
keepthem.In the following example we createa new hardlink to thefile to keepit (the

destination must be on the same partition of the disk).

let upload = new_service
~path:["upload"]
~get_params:unit

)

let upload2 = register_new_post_service
~fallback:upload
~post_params: (file "file")
(fun _ () file ->
let to_display =

let newname = "/tmp/thefile" in
(try

Unix.unlink newname;
with _ -> ());

Unix.link (Eliom sessions.get_tmp_filename file) newname;
let fd_in = open_in newname in
try
let line = input line fd_in in close_in fd_in; line (*end¥)
with End of file -> close_in fd_in; "vide"
in
return
(html
(head (title (pcdata "Upload")) [1)
(body [hl [pcdata to_display]])))

let uploadform = register upload
(fun sp () () ->
let £ =
(post_form upload2 sp
(fun file ->
[p [file_input ~name:file ();

br ();
string_input ~input_type: Submit ~value:"Send" ()
11) ()) in
return
(html
(head (title (pcdata "form")) [])
(body [£1)))

Predefined constructs

Images, CSS, Javascript

To include an image, simply use the functk#rML .M. img:

img ~alt:"Ocsigen"
~src: (Eliom_predefmod.Xhtml.make uri -service:senddoc -sp



["ocsigenl024.jpg"])
O

The function Eliom_predefmod.Xhtml.make_uri createsthe relative URL string
from currentURL (in sp) (seeabove)to the URL of the image in the static directory
configured in the configuration file.

To simplify thecreationof <1ink> tagsfor CSSor <script>tagsfor Javascriptusethe
following functions:

css_link ~uri:(make_uri ~service:(static_dir sp) ~sp ["style.css"]) ()
js_script ~uri:(make_uri -service:(static_dir sp) ~sp ["funs.js"]) ()
Basic menus

To makeamenuonyourwebpage,youcanusethe functionEliom tools.menu. First,
define your menu like this:

let mymenu current sp =
Eliom tools.menu ~classe:["menuprincipal"]
(home, <:xmllist< Home >>)
[
(infos, <:xmllist< More info >>);
(tutorial, <:xmllist< Documentation >>)
] current sp

Here, home, infos, and tutorial are your three pages(generatedfor exampleby
Eliom_services.new_service).

Thenmymenu ~service:home sp will generate the following code:

<ul class="menu menuprincipal">
<1li class="current first">Home
</1li>
<li><a href="infos">More info</a>
</li>
<1li class="last"><a href="tutorial">Documentation</a>
</1li>
</ul>

Personalise it in your CSS style-sheet.

Eliom_tools.menutakesalist of serviceswithoutGET parametersif you wantoneof
the link to contains GET parameters, pre-apply the service.

How to make a menu entry with GET parameters?

Preapply your service.

Hierarchical menus

(* Hierarchical menu *)
open Eliom tools

let hierl = new_service ~path:["hierl"] ~get_ params:unit ()
let hier2 = new_service ~path:["hier2"] ~get params:unit ()
let hier3 = new_service ~path:["hier3"] ~get params:unit ()



let hier4 = new_service ~path:["hier4"] ~get params:unit ()
let hier5 = new_service ~path:["hier5"] ~get params:unit ()
let hier6 = new_service ~path:["hier6"] ~get params:unit ()
let hier7 = new_service ~path:["hier7"] ~get_params:unit ()
let hier8 = new_service -~path:["hier8"] ~get params:unit ()
let hier9 = new_service ~path:["hier9"] ~get params:unit ()
let hierl0 = new_service ~path:["hierl0"] ~get params:unit ()

let mymenu =

(

(Main_page hierl),
[([pcdata "page 1"], Site_tree (Main_page hierl, []));
([pcdata "page 2"], Site_tree (Main_page hier2, []));

([pcdata "submenu 4"],
Site tree
(Default_page hier4,
[ ([pcdata "submenu 3"],
Site_tree
(Not_clickable,

[([pcdata "page 3"], Site tree (Main_page hier3, []));
([pcdata "page 4"], Site_tree (Main_page hier4, []));
([pcdata "page 5"], Site_tree (Main_page hier5, []))]

)i

([pcdata "page 6"], Site_tree (Main page hier6, []))]

([pcdata "page 7"],
Site_tree (Main_page hier7, []));

([pcdata "disabled"], Disabled);

([pcdata "submenu 8"],
Site_tree
(Main_page hiers8,
[ ([pcdata "page 9"], Site tree (Main_page hier9, [1));
([pcdata "page 10"], Site_tree (Main_page hierl0, []))]

let £ i s sp () () =

return

(html
(head (title (pcdata ""))
((style ~contenttype:"text/css"
[cdata_style

"a {color: red;}\n

li.eliomtools_current > a {color: blue;}\n

.breadthmenu 1i {\n
display: inline;\n
padding: Opx lem;\n
margin: Opx;\n



border-right: solid 1px black;}\n
.breadthmenu li.eliomtools last {border: none;}\n
"1)ss
structure_links mymenu ~service:s ~sp)
)
(body [hl [pcdata ("Page "“string_of int i)];
h2 [pcdata "Depth first, whole tree:"];
div
(hierarchical menu_depth first
~whole_tree:true mymenu ~service:s ~sp);
h2 [pcdata "Depth first, only current submenu:"];
div (hierarchical menu_depth first mymenu ~service:s ~sp);
h2 [pcdata "Breadth first:"];

div
(hierarchical _menu_breadth_first
~classe:["breadthmenu"] mymenu ~service:s ~sp )]))
let _ =
register hierl (f 1 hierl);
register hier2 (f 2 hier2);
register hier3 (f 3 hier3);
register hier4 (f 4 hierd);
register hier5 (f 5 hier5);
register hier6 (f 6 hier6);
register hier7 (f 7 hier7);
register hier8 (f 8 hier8);
register hier9 (£ 9 hier9);

register hierl10 (f 10 hierlO0)

Examples

Writing a forum

As anexample we will now write a smallforum. Ourforumhasa mainpage,summarising
all the messagesanda pagefor eachmessageAll the functionsto accessthe database
andprint theresultareleft to thereader.We only wantto showthe structureof the site.
Supposeyou have written a function news_headers_list box that writes the
beginning of messages, andssage_box that write a full message.

(* All the services: *)

let main_page = new_service -~path:[""]
~get_params:unit ()

let news_page = new_service ["msg"] (int "num") ()
(* Construction of pages *)
let home sp () () =
page sp
[hl [pcdata "Mon site"];
news_headers_list box

Sp anonymoususer news_page]

let print _news page sp i () =



page sp
[hl [pcdata "Info"];
message_box i anonymoususer]

(* Services registration *)

let _ = register
~service:main_page
home

let _ = register

~service:news_page
print_news_page
Now thesameexamplewith aloginboxoneachpage We now havetwo versionsof each

page: connectedand not connected. We need two actions (for connection and
disconnection).Supposewe have the functions login_box, connected box, and

connect.



(* All the services: *)
let main_page = new_service -~path:[""] ~get params:unit ()
let news_page = new_service ["msg"] (int "num") ()

let connect_action =
new_post_coservice'
~post_params:(string "login" ** string "password")

(* Construction of pages *)

let home sp () () =
match get_volatile session_data ~table:my_table ~sp () with
| Eliom sessions.Data session_expired
| Eliom sessions.No data ->
page sp
[hl [pcdata "My site"];
login_box sp connect_action;
news_headers_list box sp anonymoususer news_page]
| Eliom sessions.Data user ->
page sp
[hl [pcdata "Mon site"];
text_box "Bonjour !";
connected_box sp user disconnect_action;
news_headers_list box sp user news_page]
let print_news page sp i () =
match get_volatile_session_data ~table:my_table ~sp () with
| Eliom sessions.Data session_expired
| Eliom sessions.No _data ->
page sp
[hl [pcdata "Info"];
login_box sp connect_action;
message_box i anonymoususer]
| Eliom sessions.Data user ->
page sp
[hl [pcdata "Info"];
connected box sp user disconnect_action;
message_box i user]

(* Services registration *)

let _ = register
~service:main_page
home

let _ = register

~service:news_page
print_news_page

let launch_session sp user =
set _volatile_session_data my_table sp user

let _ = Eliom _predefmod.Actions.register
~action:connect_action
(fun h (login, password) ->
launch_session sp (connect login password); return [])



Miniwiki
Ocsigen'sourcecodecontainsan exampleof Wiki written with Eliom by JanneHellsten.
It is calledMiniwiki.



