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Cruising with the snavigator
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Abstract:

_ This article presents the snavigator, a powerful code analysis,
by Gerrit Renker cross—referencing and re—engineering tool which is indispensable for
<gerritrenker(a)gmx.de> tackling the complexity of maintaining larger pieces of software and

packages in an effective manner.
About the author:
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computers at all until he tried
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Motivation

An old proverb says that a book should not be judged by its cover. A similar thing happens with open source
code. However, open source does not equal open documentation, and the reading process becomes
increasingly difficult the more and the longer the source files are. I recently had to program with a piece of
software which had half a html page of documentation, in contrast to over 348,000 lines of Java open source
code spread over more than 2060 files (see figure). In light of such dimensions, electronic orienteering,
reverse engineering and analysis tools become indispensable, such as the Red Hat source code navigator
presented in this article.

The tool automates many of the tasks one would normally do using (c)tags, grep, search and replace, but
much more accurately and more conveniently, wrapped in an easy to use graphical interface. See screenshots
below.

Installing under debian

Under debian you can get the whole lot via the one—liner

apt-get install sourcenav sourcenav-doc

This at the same time takes care of the documentation as well. The source navigator then resides in
/usr/lib/sourcenav/, you can call the main program via

/usr/lib/sourcenav/bin/snavigator (see tip about symlinks below). Documentation can be
found in /usr/share/doc/sourcenav/html/.

Installation from source

The URL for the homepage of source navigator is http://sourcenav.sourceforge.net/, actual downloads are
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from here (sourceforge.net/project/showfiles.php?group id=51180). Obtain the latest tarball
sourcenav-xx.xx.tar.gz. While downloading, try to do something else meanwhile — the sources
amount to 55 Megabytes. This does have a positive background, the whole package is largely self—sufficient.
Although it makes wide use of other libraries such as Tcl/Tk, Tix and Berkeley DB, the correct versions of
these packages are all included. To avoid clashes with other versions of Tc1/Tk etc on your system, it is a
good idea to place the installation into a separate directory, e.g. /opt/sourcenav. The instructions further
suggest using a separate build directory, this works as follows. After unzipping, in the directory which
contains the unpacked sources issue the following commands:

mkdir snbuild; cd snbuild

../sourcenav-*/configure —--prefix=/opt/sourcenav

make ## takes a while ...

make install ## might have to become root first

The ——-prefix option is there to specify the installation directory. While configure runs, one already gets an
idea about the many languages that snavigator can handle. It is also possible to add in further parsers for
languages of your choice or making. Once the installation is finished viamake install, the snavigator is
ready to work and can be invoked as /opt/sourcenav/bin/snavigator. Instead of extending the
PATH shell environment I suggest to use a symlink, e.g. to /usr/local/bin, instead.

In -s /opt/sourcenav/bin/snavigator /usr/local/bin

The main executable is a shell script which needs to know its directory. Thus it gets confused if called via a
symlink. This can be remedied by changing the following lines in /opt/sourcenav/bin/snavigator;
instead of

snbindir="dirname $0
use

prog="readlink -f $0°
snbindir="dirname S$prog’

The - option to readlink(1) creates a canonical pathname representation, this means it even works if the file
is accessed via a very long chain of nested symlinks.

Using shavigator

The first time ] ==
snavigator is
invoked, it asks
for directories
containing

e Do you want to automatically create a Source-Mavigator Project based on:

: ' [ Lt tmp S Emp '
source files, as i Jhome fgerrit/tup/tnp. proj
the following &dd Directory Jhome fgercit/tmp
screenshot

shows.
riore
Languages which A

are supported
include, but are
not limited to,
Java, C, C++, Ok, | Project Editor Cancel
Tcl, Fortran,

M Include Subdirectories @ Build Cross-Reference database
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COBOL, and
assembly
programs. Once
given the details
of source code
locations, it
independently
builds a project
database which
includes
referencing
information,
class hierarchies,
file

inter—dependencies

... and much
more. Depending
on the size of
your project, it
takes a short
while to build.
Once done, the
database can be
queried and
additional
information be
asked about the
code. The
following just
highlights some
of the features, to
give you an idea.
An illustrated
user guide, as
well as a
reference
manual, is
included in the
html directory
of the
installation.
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Project management

Part of the suite is an edifor with syntax highlighting, this can also be used for pretty—printing files. The
following screenshot depicts the main editor window. It is almost like a development environment, comes

with such things as a debugging facility, project build commands, version control and the like.

O

Eile

Edit Search Tools History Windows

B
Help

@@ jemit_parserimcd) Main j _ j@ Q|®

| Edit | Hierarchy | Class | Xref | Include | Retriever | Grep |

protected static woid emit_sunmary (hoolesn output produced)

final time = System. currentTimeMillis();

if (no_sunmary) return;
System. err. println("-----—- "+ wersion. title _str +
" Parser CGeneration Summary ------- My

f* error and warning count */

System. err. println(" " + lexer.error_counkt + " error” +
plural (lexer. error_count) + " and " + lexer. warning count +
" warning" + plural{lexer. warning count));

/* hasic stats +/
System. err. print ("

+ terminal rnomber () + " terminal" +
plural {terminal. rmumbec {3y + ", "1
System. err. print{non_terminal. nomber() + " non-terminal" +
plural {non_ terminal. nombec ) + ", and "};
System. err. println (production. mmber () + " production" +
plural {production. number (3} + " declared, "};
System. err. println(" producing " + lalr state rumber() +
" unique parse states. ")

F* umused symbols +/
System. err. println(”

+ emit.unused_term + " terminal" +

plural {emit. vnused_term) + " declared but not wsed. ") ;

System. err. printlng” + emit.vnused_non term + " non-terminal" +

plural{emit. wnused term) + " declared but not used. ");

]

B Reuse| W Context| |

=

In particular, the big green arrows on the menu work just as in a web browser. The project editor allows one to
control the database information, e.g. if a file has just been updated; to add or delete files from the list and
other management tasks. All files are treated as one big project. So if changes are committed to, you can
update the database information via Refresh Project or Reparse Project.
When in the editor window, highlight something, e.g. the name of a function such that the highlighted region
appears in yellow. Then right—click with the mouse — there is a choice to find either (a) the declaration of
what you just have highlighted (e.g. a header file) or (b) the implementation of the highlighted symbol (e.g. a
. cpp file), plus a few more useful options.
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Symbol browser

O BE
Elle View Tools History Windows Help |

e oo | = 8% (50 A0 o9 |
Paltern: * Search J
Flle | Directony

mhatractlatexTolniced. . .. gefozt/pacsec/ly
4] AbstractPacrserFailTes, . geezt/pacsecs|
|+] AbatractParserTeat java . .ge/czt/parserh

l#] BbstractPrinkt¥isitor. .. .. eforgefezt,/priy

4] AbstractUnmarshalling. bigen/impl/Tun

l+] Bbatract¥nlVriter. java .. orgefoczt/base

l#] Rction. java corgefeztfeircus,

[+ Action. jawa .. ztleircus/jaxb

lr] Bctionl. java .. rgefeztfoircus .

(4] Actionl, java cebfeircus/jaxh

I+ ActionlElement. java c.cebfeircua/jamh

l+] ABctionlElementImpl jawa . cus/jeacch/gen,is

4 ActionlImpl. java cgefezt/oacous)

4] ActionlImpl.jasa .. cus/ e fgen, s

l#] RctionlVisitor, java L ezkfeireus/Syis:

I+ Actionf. java . rgefoet/oircua

l+] RctionZ. java ..=tfeireus/jamh

4] ActionfElement, java cebfeireus/jaxh

|+ RctionfElementImpl jawa .. cus/jaeh/gen/1n

l+] ActionZImpl. java .. gefoztfeircus ).

4 Action2Impl. java . cusiqaxbhSgen/is

l+] RotionZ¥iaitor. java .. cEtfeircusfrial

P 2oaisaT sssss gamin Lamin Fns onmuyn =

=

: =

This is the first window that opens up after populating the project database. Usually it contains filenames, but
it can also display class methods, function symbols and the like. When a filename is clicked upon, the editor
will be opened with that file.

The grep window

[&

File Edl Search Toole Hislary  Windows

==
e |
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ML
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Dhass | Heef | Ipciude | Aemiewer  Grep |

Search |

Fijas: *

Fomeat

Lamaz, juvn: 124
Lewas. java: 2B
Lemac. java: 238
Maip jaws 152
Haip Jaws JED
Haan Jaws HEE
Haan Jaus

_I |gmare caee

[ HEE

Foipat
Find ek 100 Entes |

putlic akatic veid tnatd) thraws jews 1o I0Emcsphion 1
public static veid emit_meroc{String meaasge)

ublic static veid emit_warn(dtcing mesaage)
public static voud sain{Steing an:qvliljj
public static woud Ouwp qraemer () throws intsceal eccor
public stetic woud dukp machins ()
public ststic woud dusp tablesi)

This does what the name says, it provides a convenient gui
i for grepping through all involved source code files.
IMatching entries are highlighted and hyper—linked, the
source code can thus be browsed as if it were a bunch of web
pages. As the screenshot shows, the respective file and
location can be selected and by simply clicking that entry
you have the editor opened at the right position. (This
particular search term gives positive results in many Java

non_termiral jsvs 1400 poblic static waid compubs_mellshility(] throws ink
non_termizal jmes:183: poblic stakic woid compubs_Fizat_seta(] Eirows ints |
LEET public atstic woid mein{fizal String(| srga)

|
Ls. java:65: public atatic void scan{Scannes scasmsr, Class cugSymbolTable) |
awn:59: public static woid printLate(Tecm term, Writer out, “RertianInts Y|
ave: 9% public static woud printLatex|Term cerm. 1
=l i i [
N Aewsa] M Conbesd]

files :)

Xref window

Here we have a cross—reference list of all the symbols, in particular one can see which methods read (r), write
(W), ... on which data and see the relationships among symbols, depicted in a hierarchical manner. The entries
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are clickable.
[ Source-Navigator [tmp] Xref ==

Eile Edit Search Tools History Windows Help

TN EEEN

Edit | Hierarchy | Class | xref | Include | Retriever | Grep |

— r printLateximi) PrintUtils By
L r printUnicode(mi) PrintUtils J

AstToPrintTreeVisitor (cl)| -

L r testApplExprimi) PrecedenceParenfnnW¥isitorTest

L r testdssoc(mi) PrecedenceFarendnn¥isitorTest

M =
B Reuse| M Context] |References: [0, 4], AstToPrintTreeVisitar(cl) |

Class window

This interface aggregates all useful information one wishes to know about classes in an object—oriented
language. In particular, super— and subclasses are shown, as well as attribute and method names along with
their parameters. For a change, the window below shows a C++ Client Socket class which inherits from
Socket and has quite a few methods. Again, by clicking any of the entries you can open an editor window at
the appropriate position.

= Source-Navigator [tmp] ClientSocket.cpp ==

Eile  Edit Search Tools History Sindows Help

T@] @| ClientSocket j class j Eilter|

Edit | Hierarchy | Class ] Href | Include | Retriever | Grep |

Marme | Class | Type | Farameters
<> hind (md) Socket bool {const int)
<> ClientSocket (md) int (std::string, int)
<<>> ~ClientSocket (md) wirtual int ]
<> connect {md) Socket bool (const std::string, const int
<> create (md) Socket bool ]
<> is_walid (md) Socket bool ]
<> Listen(md) Socket bool ]
<> operator<< (md) const ClientSocket & (const std::string &)
<> operator x> (md) const ClientSocket & (std::string &)
<> recy (md) Socket int (std::string &)
<> Socket (md) Socket int ]
@ ~Socket (md) Socket wirtual int 0
<> send (md) Socket bool (const int) I
set non blocking(md) Socket woid {const bool) %
d : g
_ | owerridden| Pattern: |+
ClientSocket .
%E Socket
W Reuse| W Context] |
=
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Other alternatives

cscope is an interactive, console—screen based C source code browser (it can do C++, too). It has some of
the functionality of snavigator, a screenshot is here. In fact, it is much older and has been used in many and
very big projects. Its homepage is _http://cscope.sourceforge.net/. But you need not even go there — it is built
into vim and can be used in much the way (g)vim is used in combination with tags. Simply type in

thelp cscope

in your vim session to check the available options. There are a few derivatives of cscope. Freescope is a
cscope clone which has some added functionality such as symbol completion. There is now also a KDE
GUI frontend to cscope called kscope, it can be found on http://kscope.sourceforge.net/.

Conclusions

For anyone involved in at least partly re—engineering or integrating source code, snavigator is a very useful
and powerful tool. I once had an older Qt application which unfortunately did not work with the current
version of the Qt library. By looking at the error messages and cruising a little with the snavigator, I had soon
found out that only the parameter list of one function needed to be changed. Using the click—and—locate
functionality, it was possible to bring the entire software package up to date in just a few minutes.
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