Integration of P ython into SNiFF+

Michael Scharf

Michael_Scharf@TakeFive.co.at

1997

SNiFF+ isa Integrated Soft ware Devel opment Environment originallydesigned for C++. In 1995 some effort was made to open it for other languages. Here, I will not talk about how we use Python as embedded language for SNiFF+, but how we added support for developing Python code with SNiFF+. SNiFF+ nowenables you to browse and debug Python code with the same comfort as for C++.

Parser

For each language SNiFF+ supports, there is a parser to extract sym bol information from source thefiles. Each parser runs in a separate process and SNiFF+ attaches to theparser when a file needs to be re-parsed. The parser calls a set of simple C

API functions to feed the sym bol database of SNiFF+. The communication between the parser process and SNiFF+ is transparentlydone in thelibrary.

The interface requires to return the exact start and end portion of each symbol in order to dohighlighting in theeditor and do exact navigation. Therefore it was not possible to use the parse-tree generated bythePython compiling step.

I started off creating an extension module for Python and I did the parsing in Python. This turned out to be quite slow, so I decided to rewrite a verysimple parser using onlya lexer (flex). Thefirst running version was built in a fewhours, and with some further refinement, the parser does a reasonable job.

Symbol mapping -- Language concepts

The internal representation of languages in SNiFF+2.x is hard-coded for C++. When a newlanguage isadded, a language description filehasto be created to map language items of thenewlanguage tothe C++ representation. It isalso possible to rename or disable constructs in the GUI. Things like enumeration , typedef , and macro don’t appear in theGUI when browsing Python code. Private class members(double underscore) and class variables (assignment at classlevel) are supported. To emulate syntax coloring, I abused some of the useless symbol types to highlight Python keywords and strings. E.g. strings nowget the same character style as macro definitionsin C++.

Debugger integration

SNiFF+ supports 3rd partycommand-line debuggers, byrunning them in a GUI-shell. It interpretsthe output and ’types’ commands into theshell when some buttons are pressed in the GUI. Toadd a newdebugger type to SNiFF+, a subclass of the C++ class DebuggerAdaptor has to be created (this would be a great thing to do in Python). Since I didn’t want to touch anyC++ code to do the integration, I just wrote a newdebugger in Python based on the bdb which emulates the behavior of

GDB (at least the subset of commandsSNiFF+ uses).

The most difficult technical problem was, that SNiFF+ stops thedebugging session when theprogram in the debugger shell dies. So, I decide tohave the debugger process all the time running, andas soon asthe user hits ’run’ a newprocess is forked. This child process does all thedebugging work and before the it finishes, it sends all its state (e.g. breakpoints) to the parent process. When ’run’ is hit a second time, a newPython session startsthat remembers the breakpoints and all modules (except the ones the debugger uses) are imported ’freshly’.

It was alsonecessar yto extend the debugger, that it can run from the command-line with an arbitraryPython program as argument (as you would do with GDB).

The debugger pygdb can also be used in EMACSin theGDB mode.

Open issues

· No cross-reference information. Thisisa principal problem of dynamicallyt yped languages.

· Debugging Python embedded in applications.

· Aliasproblems: It seems to be common practice to alias a classname:

X=MyClass class Derived(X): pass

A solution would be, to keep track of simple assignments.

· Name-space Problems: SNiFF+ has noname-space/module support (yet!)

module1.py class MyClass:pass module2.py import module1 class MyClass(module1.MyClass)

· Since Python does not have explicit variable declarations, each time a member isassigned to, I treat it as declaration of that particular variable. E.g., in the ClassBrowser, you will see the same variable namemultiple times.

References

SNiFF http://www.takefive.com

Python http://www.Python.org

SNiFF4Python http://starship.skyport.net/crew/scharf/sn4py

GDB http://www.gnu.org