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I ntroduction

In the sutmmer of 2004 | had an interesting conversation with a couple of colleagues at
work. The topic was the IBMi Series' (AS/400) way of handling input/output via the 5250
protocol. W discussed the benefits and drawbacks of web applications and 5250- based
applications and | started thinking about how a non-traditional web based application

m ght wor k?.

| decided that this was an interesting enough subject to spend sone tinme on, so | started
designing the flow of the systemand which parts it would consist of. | decided early on
to use Python and wxW dgets because they're both available on nore platforns than | care
to think about, because |I can conpile a Wndows executabl e of the application using
py2exe and because the wxWdgets library use widgets fromthe platformit's run on,
giving it a native | ook and feel.

After about a week | had enough sketches and code to call it a project? so | named it
wxWM. (because wxM.® was taken :-) which is short for wxWdgets Mark-up Language and

wote a note about it on ny web site*

1 The wxBrowser is NOT an inplenentation of the 5250 protocol. I'monly nentioning it because that's
were the idea cane fromin the first place.
2 At the time of witing wxBrowser is available at SourceForge as part of the Serf Tools project
ght tp://sourceforge.net/projects/serf)

Weat her eXchange Mark-up Language, the official Wather Ri sk Management Association (VWRMA)
protocol for electronic representation of weather contract details.
* http://ww. pul p. se/j ohan/
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The wxBr owser

The wxBrowser application and the wewM. definition are the two nost inportant parts of
the project. The easiest way to understand the idea behind wxwM. is to think of it as
HTM. for applications. A wxBrowser is to wxwM. what a web browser is to HTM.,, JavaScri pt
and CSS.

The wxBrowser interprets wxwM., translates it into python code and executes it but
instead of rendering a "page" for the user to view, it generates a stand-al one® desktop

application.

You can do nost anything in wxwM. that can be done with wxPython, there are of course a
fewlimtations. For exanple, all GJ events are bound to a URL and handl ed by a
predefined handl er function, so there's really no way to performthe equival ent of

client-side scripting®.

An overview of the application lifecycle

Wien the wxBrowser is started it is "enpty". To load an application you need to open it.
Opening an application is very simlar to opening a web page in a browser: you enter the
URL and press OK (or presses <ENTER>). You can al so supply the URL as a conmand |ine
argument but if you do the wxBrowser won't be visible unless you specify the -v or --

vi si bl e flag.

After an application has been | oaded’, the wxBrowser waits for user input. If the wxw\w
docunent has specified that an event should be nonitored, an HTTP request will be sent to
the server when it occurs. The wxwM. docunent specifies a URL and which parts of the GU

to be sent as arguments (via HTTP PCST) to the server when the event occurs®.

Wien an event occurs, the wxBrowser sends an HTTP request and expects a wxwM. docunent as
a response. All of the elenments in the docunent are converted to instructions that are
executed within try/except blocks (any errors that occur are ignored). Wen the whol e
docunent has been processed the browser goes back to waiting for an event to happen. This

process is repeated until you close the application frame®.

5 Actually it generates a wx.Franme that acts as a stand-al one desktop application but the user will
probably not tell the difference.

® This may change in future inpl ementations.

" The wxwWL application will have to be setup before it can be used. It's very inportant that the
first document that is loaded is a docunent that creates a Frane of sone sort containing all widgets
that make up the application. Unlike a regular web application (based on HTM,, JavaScript and CSS)
the wxwML docunent doesn't have to specify any elements other than those it w shes to update, delete
or add to the application. This neans that the server has to keep track of whether or not the user
al ready has a session or not, because if it doesn't, it nmust be redirected to the init page.
8 1t's probably NOT a good idea to handl e events that occur frequently, such as nouse events or text
i nput events, even though you can.

® Closing the web application's main frame also exits the wxBrowser application, unless the

wxBrowser franme is visible.
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Deconstructing the wxBrowser

The wxBrowser contain four parts: an HITP client, a wxwM.Parser, a sandbox for running
the application and a nain frame, which contains information about the current session

The main frane

The main frane is nostly a frane that holds three different logs: an error log, a
transaction log and a code | og. Unless you start the wxBrowser with the -v or --visible
option the main frame will not be visible. Double clicking the wkBrowser icon in the task
bar toggles visibility for the wkBrowser nmin frane.

The wxBrowser's error log contains all exceptions that have occurred. Exceptions are
printed with a trace back showi ng the Iine where the exception occurred. The transaction
| og shows the HTTP requests that have been sent. The code | og shows all of the python
code that has been executed so far. These |ogs are very useful when debuggi ng, but a

norrmal user probably don't want to see them

HTTP d i ent
The wxBrowser is very simlar to a web browser in all aspects regardi ng comruni cati on.
Al traffic is sent using TCP/IP and the HTTP protocol. The wxBrowser's HITP client

handl es codi ng and decoding of data as well as firewalls, proxy servers and HTTPS

connect i ons?'°.

wx Sandbox

The wxSandobx is a run tine environnent, within the wxBrowser, where the wx nodul e has
been inported, but nothing else. Al of the code that is generated and executed is run in
a try/except block in this environnent. If an exception occurs its |ogged but otherw se

i gnor ed.

The sandbox is NOT a general - purpose restricted python environnment. It's just set up in
such a way that there's no way to access or execute anything outside the wx package

10 see future work; at the time of witing HTTPS and error handling have not been inplemented. Mich
of the proxy stuff is still to be tested and finalized



wxBrowser and wxwM., 2005- 01- 22 { Pulp }

wxwWMLPar ser
Wien a docunent is requested froma server and sent back to the wkBrowser it is sent to
the wxwM_Parser that processes it in three steps.

1) The DOMtree is traversed | ooking for any instances of elements with the prefix wx.
Wien it finds one it generates the code necessary to create that object, using the
argunent "nane" to bind a reference to it (if no nane is specified it defaults to
ojectl..n).

2) Once all wx widgets have been created and there are references to themin our
environment the DOMtree is traversed again but this time |ooking for parent/child pairs

that have, what | call, "conveni ence functions" defined.

3) After that, all specified function calls are handled and converted into python code,
whi ch i s executed.

4) As a last step all franes have their Fit() and Show() nethods call ed.

Expl ai ni ng wxwwL

The wxwM. i s defined such that all elenents are either functions or objects.

Hi erarchy

Al objects are classified after their features, which decide how the creation of the
object will take place and whether or not it can appear in certain contexts, or not. One
such feature is whether or not the object is a container, whether or not it can be a
parent etc. A wx.Panel is a container that can have children, a wx.BoxSizer is a

cont ai ner which cannot act as a parent. Qher objects, such as wx. Col our, does not have a
direct representation in the GQJU. This hierarchy is at the nmonent defined within the
wxBrowser but can hopefully be renmoved in future versions. See section Future work bel ow

A function is defined using either call or un/bind where call is a general - purpose
function call elenent and un/bind is used to specify the un/binding of an event to a
specific URL. Anything that uses the xml nanespace prefix w will be treated as an
object. Al objects are created and bound to a variable in the environnent as foll ows:
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The wxwML:
<wx: Qbj ect argl="val uel" ... argn="val uen" nane="nyobject">

</ wx: Obj ect >

is executed in the first step as:

myobj ect = wx. Qbj ect (argl= val uel, ..., argn="val uen")!

the second step (conveni ence functions) depends on what type of object it is.

The wxwML function call:

<cal | function="Set Sel ecti on" object="nyobject" argunent="0" />

is executed as:
nyobj ect . Set Sel ecti on(0)

If you wish to use a conpl ex datatype, you can use an argunent el ement instead of the
attribute.

The wxwWMWL:
<function object="mnyobject" function="Append">
<ar gunent >
<list>
<val ue><st ri ng>Foo</ stri ng></ val ue>
<val ue><st ri ng>Bar </ stri ng></ val ue>
<val ue><stri ng>Baz</ stri ng></val ue>
</list>
</ ar gunent >

</ function>

will be executed as:
myobj ect . Append(li st ("Foo", "Bar", "Baz", ))!?2

The above is only useful when there is exactly 1 argument, if you wish to use 2 or nore

you'll have to specify a nanme attribute for each argunent.

The avail abl e data types are: nunber (integer or decinal), string, list, tuple and
dict!® Wen defining a list or a tuple each itemnust be wapped in a value elenent. |f
a value is defined within a string elenent it will be quoted and all xm escape sequences

(such as &anp;) is converted before it's sent to the interpreter.

11 Arguments named val ue, name, |abel and title are quoted.

12 Attributes are sent to the interpreter "as is" which neans that the sane can actual |y be achieved
wi th: <function object="myobject" function="Append" argument="['Foo', 'Bar', 'Baz', 1" />

¥ Not all of these have been inplemented at the tinme of witing.
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Defining a dict is simlar to list and tuple, only it uses the follow ng:
<di ct >
<val ue key="fo00"><string>bar</string></val ue>

</dict>

which is interpreted as:
di ct(foo= "bar", )

Conveni ence functions

There are a small nunber of convenience functions defined. These are included nostly
because they represent common functions that woul d have been called explicitly anyway so
at | east now the wxwM. docunent is a bit nore readable. At the noment there's no way to
tell the wxBrowser that you DON T want to use thembut this nay change in future

i mpl ement ati ons. See the section Future work.

The first type of convenience function is calling SetValue(), SetlLabel () or
Appendltens()!* with the data type el ement defined as a child of the object. Wich
function is called depends on what type of object is the parent.

The wxwwL

<wx: Choi ce ... nane="choi cel">
<list>
<val ue><nunber >1</ nunber ></ val ue>
<val ue><nunber >2</ nunber ></ val ue>
<val ue><nunber >3</ nunber ></ val ue>
</list>

</ wx: Choi ce>

is converted to:

choi cel= wx. Choi ce(...)

choi cel.d ear ()

choi cel. Appendltems(list(1l, 2, 3, ))

The second type of convenience functions is handling sizers. It works in tw parts

addi ng each child object to a sizer and then setting the sizer of a container.

The foll ow ng:

<wx: Panel ... nane="panel 1">

<wx: BoxSi zer orient="wx.VERTI CAL" nane="sizer1">
<wx: StaticText ... name="staticl" />

</ wx: BoxSi zer >

</ wx: Panel >

14 The function Clear() is also called (before Appenditens).
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is converted to:

# step 1 (creation code) ignored

si zerl. Add(staticl)
panel 1. Set Si zer (si zer1)

Applications

The wxBrowser was witten as an exercise in order to |learn nore about the wWdgets
library. I"'mnot sure if it will ever be useful for deploying real web based
applications. I'll give it a try though.

I've witten a sanple application that can be found on http://ww:. pul p. se/ wx/ contacts/.
At the nonent it's very sinple but 1'll try to expand it as the wxBrowser evol ves.

Fut ure wor k

I nporti ng subpackages of wx

At the nonment, there is no way of using an object that's defined in a wx sub package such
as the Scintilla text editor (wx.stc.StyledTextCtrl). This is a limtation that wll
probably be renmoved in a com ng version where the el enent:

<wx:stc. StyledTextCtrl ...>

would result in two lines of python code: 1) inport wx.stc (if it has not already been
done) and 2) ... = w.stc.StyledTextCtrl(...) (the normal create/bind code)

Al lowi ng any function to be fetched for POST data in function call.

The version that is released at the time of witing uses a | ookup to deci de whet her

Cet Val ue() or GetSelection() should be called to provide values for POST DATA. In future
versions the code will nost likely |ook something like this:

<bind ...>
<ar gument name="Age">
<function object="Choi cel">Get StringSel ection()</function>
</ ar gunent >
</ bi nd>

which will let you use any valid method on a w dget to be used.
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Fl exi bl e conveni ence functions
The conveni ence functions are defined within the wxBrowser, hopefully I'll be able to let
them be defined i n wxwM. docunents instead which woul d make the whol e application a | ot

nore dynam c.

Handl i ng proxi es and https connections
At the time of witing, | have not yet had the tine to test the wxBrowser with a proxy
server and using an HTTPS connection but it will be inplemented in the next version.

Reduci ng the need for hard coded i nformati on about the wxWdgets |ibrary.

The wxBrowser relies on sone neta i nfornation about the wxWdgets library. Things |ike
whet her or not a widget has a parent attribute, if it can be used as a container etc. At
the nonent this is coded into the application, which neans that if the wx |ibrary change

| have to change the nmeta information in the application.

I think that all of the infornmation needed can be retrieved dynam cally during run tine.
The goal is to reduce the hard coded nmeta infornation about the wxWdgets library to as
cl ose to nothing as possible.

...And nore

There's a whol e bunch of things on ny wish list and 1'll try to add themto the program
as soon as possible. Here are sone of the current top itens. If you' ve got one, please
I et ne know.

— Setting local variables

— Being able to use images and icons

— Conveni ence nethods for wx. TreeCirl

— Inprove the HTITP client so that relative URLs can be used

— Renove the argunment and val ue el ements used as wappers for datatypes

— Handl e aut horization (HTTP 401 errors).



