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PART | Introduction

1.1 WELCOME

Thank you for your product purchase! With Cleanscape Lint-Plus (Lplus), you now
have four static source analyses to assist in the development of ANSI C code. Lplus
in its command-line form has been assisting C programmers for over 15 years; the
GUI is an ease-of-use enhancement to the venerable Lplus product for a new
generation programmers — and anyone tired of command prompts or desiring the
productivity gains from using a GUI.

1.2 DOCUMENTATION

This is the “quick start” guide for the Lplus static analyzer. There are two modes of
Lplus operation:

A. Cleanscape GUI
B. Command line

This document’s sole purpose is to describe the ease-of-use enhancements provided
by Cleanscape GUI over the Lplus command-line product. Lplus is very rich in
analysis controls and reporting; to gain maximum benefit from your product
purchase, we urge you to read and keep handy the companion document, Lplus
Reference Manual (last bookmark in the Acrobat .pdf version of this document).

While on the topic of documentation: if you use the Cleanscape GUI, be sure to
check out the Online Help facility! It's concise yet useful information. The Table of
Contents and many interrelated items in the help text are hyperlinked to make
information access quick and easy.

1.3 PURPOSE

A. Function

1. Lplus is a programming tool that simplifies the debugging and maintenance of
both large and small C programs. The Lplus GUI provides ease-of-use
enhancements to the venerable Lplus command line product.

2. The Lplus source code analyzer can detect numerous potential problems,
including:

a. Inappropriate arguments passed to functions
b. Inappropriate library calls

c. Non-portable code

d. Type usage conflicts across different modules
e

. Unused variables and dead code
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B. Application
1. Lplus can be used to:
a. Check source files before they are compiled
b. Isolate obscure problems
c. Identify problems before debugging is required
d. Documentation (call trees, cross reference)
C. Advantages

1. The diagnostic messages produced by Lplus are more detailed than those
produced by standard compilers, and cover a wider range of syntactic and
semantic problems.

2. Lplus analyzes source files both individually and as a group, and can
therefore identify problems that are beyond the scope of a compiler.

3. Lplus is effective in reducing development time and improves C
programming style.

D. Flow of Analysis

1. The following flowchart illustrates the Lplus test process:

Cregts New
Frojest
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-
_/ ™, s / \\ ™~ ¢
E . e ™
Stari _1r_. "IE'E_ Couisting kodify Project Ioasy test Execute Test —Ng End Testing Yes B2
Projact : 1 . z__.f' ‘\\\ \
Tes ez Yes
Wodify Analysisf
Cigezn saned Ll Remowe file N Py
———— frem project ReportMess Raview raport

Options
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PART Il Requirements, Installation, and Uninstallation

2.1 WINDOWS

A. System Requirements

1. Hardware
Any configuration sufficient to run Windows is sufficient for Lplus.

2. Operatlng System

Microsoft Windows 98® and 98® SE

Microsoft Windows NT® 4.0 with Service Pack 6a (SP6a)
Microsoft Windows 2000® with Service Pack 2 (SP2)
Microsoft Windows XP® with Service Pack 2 (SP2)

e. Microsoft Windows Vista®

cpop

3. Web Browsers
a. Firefox® 1.2 or above
b. Microsoft Internet Explorer® 5.x or above
c. Opera® 6.x or above
d. Mozilla® 1.7 or Netscape Navigator® 4.7x or above

B. Software Setup Procedure
1. Installation
a) Copy | pl usgui <ver >_wi n. exe to a temporary directory, then run it.

b) An installer window should appear. Click the OK button. This should
extract a number of files to “cleanscape\lplus” under the directory
contained in environment variable %°ROGRAMFI LES% For Win98, Lplus uses
c:\ progra~1. The installer exits automatically, and no reboot is required.

c) The installer automatically creates a shortcut for the Lplus GUI on the
desktop. To run the GUI, double-click the shortcut.

d) The installer adds the “main” subdirectory to your system PATH — necessary
for running Lplus (or any of its associated support programs) from the
command line. To do this manually, run this command:
set PATH=%PATH% %PROCRAMFI LES% cl eanscape\ | pl us\ nmai n

You must exit any MS-DOS shells (i.e., cmd.exe prompts) in WinNT+ or reboot your
Win98 system for this setting to take effect (this is a Windows limitation).

e) Double-click the LintPlus icon on your desktop to start the program, and
follow the instructions to obtain a license key.

2. Additional steps for Windows 2000

If you're going to install Lplus under Windows 2000 as Administrator, and you
want to make the program accessible to ordinary “Users”, some additional
steps are required. For more information, see Section 6.1.
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C. Uninstallation — manual process

a) Delete the following directory (including subdirectories):
%°r ogr anti | es% cl eanscape\ | pl us

b) Remove the Lplus shortcut from the desktop

c) Delete the Cleanscape directory from your PATH:

e In Windows 98, delete the appropriate “set pat h=" statement from your
c: \aut oexec. bat file.

e In Windows NT/2K/XP/Vista, right click your “My Computer” icon on
the desktop, select “Properties”, click the “Advanced” tab, click the
“Environment Variables”, double-click the text field “Path” in the System
Variables area, and from that string, delete
“c:\progra~1\cleanscape\lplus\main” (or equivalent).

You can also restore your system to the point just before Lplus installation —
NOT available for Windows NT/2k!

The Lplus installer created a Windows system restore point just prior to
installation. If you have not added new programs in the interim, you can safely
roll your system back to this point. For Win98, use “scanreg /restore”.
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2.2 UNIX/LINUX

A. System Requirements

1. Hardware
A minimum of 256 MB memory is required for Lplus GUI.

2. Operating System. Note the GUI version may differ amongst the various hosts.
Most GNU/Linux OSes, including RedHat®, SUSE®, Debian®, Ubuntu®
Mac OS-X® Tiger

Sun Solaris®

HP HP-UX®, Tru64®

SGI Irix®

IBM AIX®

3. Web Browsers
a. Firefox® 1.2 or above
b. Mozilla® 1.7 or Netscape Navigator® 4.7x or above
c. Opera® 6.x or above

000 T

B. Software Setup Procedure

Installation — installation as root is easier and recommended. Refer to the
installation notes for details. The ‘# below represents the root prompt.

a) Download the latest version of | pl usgui <ver>_<0S>.taz to a temporary
directory, e.g., / t np.

b) Create installation directory, e.g., / usr/ 1 ocal / cl eanscape, and cd to it.
NOTE: On Irix hosts, set environment variable CSI APPBASE to this directory.

c) Use the following commands to extract the files:
# gunzip /tnp/lplusgui<ver> <OS>.taz
# tar xvf /tnp/lplusgui<ver> <OS>.tar

d) Set the PATH:
# export PATH=/usr/ | ocal / cl eanscape: $PATH

e) Start the GUI:
# | plusgui &
and follow the instructions to obtain a license key as described in Section 3.

f) If this is a server-based application, start the daemon on the server as root:
# startup
NOTE: The daemon must be running on the server before clients can
access/use the product.

g) If you intend to run Cleanscape C++lint from the command line, two

additional commands are required (examples below are for sh/bash):
# export CSIHOVE=/usr/| ocal /cl eanscape/| pl usgui.dir/ min
# export PATH=$CSI HOVE: $PATH

C. Uninstallation — manual process

Delete the following file and directory (including subdirectories):
/usr/ 1 ocal/cl eanscape/ | pl usgui
/usr/ | ocal/cl eanscape/ | pl usgui . dir
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PART Il Activating Lplus

A. Registration Process — GUI

The first time that you run the program, a registration prompt will be displayed.
You must "register" the program before you can use it. This will run every time
the activation key (provided by Cleanscape) expires.

1. If Lplus is not registered, a dialog box will be displayed. The following dialog
will appear (NOTE: your server code will be different!):

Register LintPlus

M ame:; | Support

Compary: | Cleanzcape Software

Server Code: EED?EDHEEEE 4243 8046 0339

Activation Code; |

For azziztance, contact Cleanzcape Software:;
Phaorne: [300] 94-4LIMT
Email: support@icleanscape. net

k. Cancel

2. To obtain your activation key, contact Cleanscape Software and provide the
server code listed on the “Register LintPlus” window. The “Server Code” is on
the line with a yellow background. HINT: Highlight the server code with your
mouse, then type CTRL-C on your keyboard to copy the server code.

To reach Cleanscape, call 800-944-5468 (94-4LINT) or send email to
support@cleanscape.net.

3. Enter your name, company name and the activation key. HINT: Copy the
activation key from your email from Cleanscape, then paste it by typing
CTRL-V on your keyboard. When ready, press OK.

4. You should then see an “About LintPlus” dialog box. At this stage, Lplus is
now registered and operational. If you do not see this dialog box, contact
Cleanscape for further assistance (see #2 directly above for contact info).

5. Unix/Linux: Your registration screen also has two options: “Single-User or
Network Server” and “Network Client”. The former is used to configure demo
licenses, node-locked systems, or the server in a multi-user (floating)
environment; the latter is used only for each client workstation in a floating
environment.
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B. Registration Process — command line

0. If you wish, you can register the product using the GUI - the license key is
created and stored correctly using either method. Just be sure to set up the
environment variables per the instructions in Section 2.1.B.1 or Section 2.2.B
above! If you use this method, you can skip the rest of this section.

1. Run the command, | plus —license=activate
Hit <Enter> to leave the number of license servers at its default of 1.

The next line from the activation program will contain your server code. On
Windows machines, it starts with “30720/".

To obtain your activation key, contact Cleanscape Software and provide this
server code.

To reach Cleanscape, call 800-944-5468 (94-4LINT) or send email to
support@cleanscape.net.

2. Once the activation key is entered, Lplus is registered and operational.

The next two sections describe in detail
the operation your Cleanscape product

from the GUI Part IV
from the command line Part V
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PART IV Running the Lplus GUI

A. Overview

The Cleanscape GUI is a tried-and-true graphical interface used successfully for
years. Itis also the planned interface for future C/C++ and Java analyzers and
test tools.

The Cleanscape GUI provides hyperlinking between the various reports (in the
Reports frame) and the line of source in the source file that caused the message.

Advantages of the Cleanscape GUI include:
Fast
Easy to learn, navigate, and use
Information readily at the programmer’s fingertips
Point-and-click control for options-laden Lplus command-line product. NOTE:
Your suggestions to improve this ease-of-use feature are appreciated! Email
suggestions/comments to sales@cleanscape.net.

Supported code editors are below. It is also possible for you to integrate your
own editor! See Section 6.2 for details on the set edi t or program. User
contributions are welcome and will be placed in a “master” file at
http://www.cleanscape.net/products/contributed editors.html

Windows editors:

Borland CodeWright - Starbase CodeWright

Crimson Editor - TextPad

Emacs - UltraEdit

Epsilon Programmer's Editor - Visual SlickEdit

GVim - Visual Studio 6 *

GWD Text Editor - Visual Studio .NET 2003 *

MultiEdit - Visual Studio 2005 *
Unix/Linux editors:

Elvis - NEdit

Emacs - Pico *

Jed * - Vi*

Joe * - Vim*

Nano * - XEmacs

* Multiple instances of these editors will open with each link click.

All elements of the GUI are controllable from the keyboard; this is discussed in
Section K below.

The following screenshots depict sample GUI sessions.

NOTE: Below, a sample Unix/Linux screen shot is shown in addition to one
from Windows. All subsequent screen shots are Windows-based,
but the functionality is identical between the two environments.
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The Crimson Editor (previously selected in the Reports tab in the lower left
frame) was activated when the “line 730 Warning #93” hyperlink near the top of
the Analysis Report was left-mouse-clicked. Lplus positioned the editor to the
line in the source file that caused the analysis result.

It is possible to open any file listed in the Project window (upper left frame of the
GUI) by right-mouse-clicking (Windows) or middle-mouse-clicking (Unix/Linux)
on the desired filename.

LintPlus

Reports

EEX

Help

IT@\III\II

CLEANSCAPE

A

2

-

j

¥ Global Mode

Add File | Remove File | Select All | Deselect Al

Lint Options | Reports | Misc Options |

¥ Unused Results

1 Analysis Report | 2 Cross Reference | 3 Call Tree | 4Include Tree | 5 Prototypes

N

{char *) malloc({sizeof (char]*(l+strlenitoken)));

testFilea[nTest] =

C:oWPROGRA~1\cleanscepe\LELUS \exanples\train.c: line 730:
May be misinterpreted by YACC-genersted persers.

Werning § 93:

p-rdata = malloc{ (numInputstnumbutputs) *sizeof (float));

C:A\BROGRA~1\cleanscepe\LPLUS\exenplesitrein.c: line 1007:
Dissimilar pointer types.

> Thia is legal, but can cause problems, especially portability
> problems. If you meant to do this, use an appropriate typecast
> here_

Warning # 7a:

Summary for "...~l%clesnscepe'\LPLUS\examplesitrain_c":

2 Hint (3}
¥ Shict Prototypes ¥ “Warmings 7 Wernngla)
I~ Partability I Frls Werning # €8 occcurred 3 times.
Hint § 69 occurred 3 times.
W Unused Locals M etrowerks &l |Warning £ 93 occurred 3 times.
Wicrozoft Other messages - 1.
W Check Full Init :
r;'l'mtecmM ————————————————————————— UNDROTOTYDED CALLS ——————mmm—m—mmmm e
I Signed/Unsigned BESEY
SGI Function "acgrnd™: unprototyped calla:
Solanz file "C:%\PROCRA~1%cleanscape\LPLUS\examples\train.c™, line 32&, 332, 305
iz TIC2000 - . I . f o
Data Type Size: SHORT LIMIse mson Editor - [C:\Program Files\cleanscape\LPLUS\examplesitrain.c]
Data Type Size: INTEGER VMG File Edit Search WView Document Project Tools Macos Window Help -8 x
Data Type Size: LOMG Wil e ]
Target System: 5 5 - - - —
10t d B0 &E 48 o 4 B TR ¥is

[Fl eady

e >(> ;, d» (ljl-stE'len%tglcen%)),k
strepy(validateFiles [ nValidate]  toke]
addIfNew(validateFiles[nValidate]); m
nValidate++;

MEXTTOKEN( "reading wvalidation file names");:

}
advance = 0;

ETF("-tes™) {
nTest = 0;
MEXTTOKEN( “reading testing file names");
while (token[0] ! 3

tekthiTesnlest] = (
SEFEHV T EesEFiTES TR TE!
addI‘Fhlew (testFiles[nTest]);

nTest++

NF_)('!'!'OI(EH("readmg testing T1le names");w

malloc{=1zeof (char )~ (1+strlenltokeny)iz

anj;

advance = 0;

EIF("-hammer"™) {hammer = 1;}=/

EIF("-or") {MEXTTOKEN("output learning rate");

oRate

EIF("-hr™) {NEXTTOKEN("hidden Tearning rate”); hRate

atof (token); }
atof (token);}

EIFC:

Undo the last action

-m") {NEXTTOKEN("momentum”); mom =
EIF("-ni") {MEXTTOKEN("number of inputs"™); numInputs =

atof(token);}
atoi (token); }

.|

Ln 730, Ch4 1643 | ASCI,DOS [READ PEC -
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IE.{ X-Deep/32 Root Window (:0 SW Mode)

Project  File  Run  Reports Helg
!llﬂ !l. !lE !lH !l-; CLEANSCAPE
Project - ltemplate 1 Analysis Report | 2 Cross Reference | 3 Call Tree | 4 Inclucle Tree | 5 Prototypes I
thamelchristrain.c X
|i-' ‘hameschrisrain.c | AL FRERE
gummary for "spslib.c": Ho local ecrors.
LPLUS E.2.0 core 00,02 Fhomefeheis/train, e 10-sep—2007 13:27

oldnh2 != romHidden? || oldno != nomontputs) §

Shome/chris/train, ot line 285: Warning # 6% Uninitialized wariable:

- | o
, > A local, non—stakic, simple wariable was referenced befors being
B assigned. If a fonction is oddly stooctored, a "later"
H |/ S assigoment map actwmally happen first; howswsr, this is not
» wsunally good practice,
2dd File I Fiernowve: File I Select Al I Deselect Al I =
X X : : oldnh? != nomHidden? || oldno != mwomoutputs) §

Lint Options | Eeports | Misc Options I ]
Shome/chris/train, ot line 285! Warning # 68: Uninitialized wariable:
oldohl

® Global Mode H Unused Results oldnh? != nomHiddenZ || oldne != numoutputs;\ H

1 i Shome/chris/train, o line 285: wamning # £%: Uninitialized wariable:

W Sirict Prototypes E Wamings e

M Portability _| FYls

W Unused Locals _| Unusual Constructs Shome/chris/train, ¢! line 443: Hint # 69: Womsed identifier: &p

= = » An  identifier declared outside of a header £ile was not
| Check Full Init W System Library »  referenced within the scope in which it was declarsd. Tt should
_ ; : b probably be delsted or mowed to a header file,
_| Signed/Unsigned _I Linux Kemel Avrare

Shomefehristrain, ot line 4431 Hint # 691 Unused identifier: j
Data Type Size: SHORT |16

Data Type Size: INTEGER |32
Data Type Size: LONG 3z
Target System: Generic

ShomeSehristrain, o line 443: Hint # £9: Unused identifier: junk

i 1€ 1= 14

trainFiles[nTrain] = {char *) malloc{sizeof{chac)® {1+strlen{token)));
-

Ahome/chris/train, o line 705: Warning § 93 f

~{ |

The Lplus GUI remembers settings (e.g., checkboxes, include path, external
editor — but not filenames) from the previous session by creating a template file
in the “bin” subdirectory on Windows or your home directory on Unix/Linux.
There is no template file upon installation.

Page 12



Lplus GUI User’s Guide

B. Components

Where possible, each component features “balloon” help which will appear if you
hover the mouse over an item or control description. Additional help for each
item may be found in the Online Help (see Section 4.1).

1. Program menu: Project File HRun Reporis

2. Shortcut bar: D ‘ @ |E’ :-: ‘ ;Q-_ ‘

3. Project window:

Froject - template 1 Ana

C\progra~1\cleanscape| flint\examples\'damo®). F30 s
...cleanscape!flint\examples\incsubdir thisisalong filename. £50

|R C:\progra~Ticleanscape\flint\examplestincsubdirthisisaleng filename. 120

Any file listed in the Project window can be opened in the selected editor by
right-mouse-clicking (Windows) or middle-mouse-clicking (Unix/Linux) the
filename. Any filenames too long to fit the window are shortened to ~60
characters and an ellipsis is prepended. The full filename appears in a balloon
tip if hovering the mouse over the name, as shown above.

4. Project shortcut buttons: Add File | Remave File | Select Al | Deselect Al |

5. Lint Options tab (with “Target System” listbox activated).

This kind of point-and-click control makes using the options-laden Lplus
command-line product easy! NOTE: Your suggestions to improve this feature
are appreciated — email suggestions to sales@cleanscape.net.

USAGE NOTE: Individual analyses can be enabled/disabled by number in the
appropriate text box on the Miscellaneous Options tab.

[I:intDptiDnsw Eepurtsl Wisc Options

v Global Mode v lnuzed Results
[¥ Shict Prototypes W Warmings
[¥ Puortabiliby [ FYls
¥ Unused Locals Metrowerks i]
Microzoft
v Check Full Init Micrakec
[ Signed/Unsigned Flssspynhib
561
Solaris
Diata Type Size: SHORT | TIC2000
Data Type Size: INTEGER | UMK
WS =
Data Type Size: LOMG WRDIAR

Target System: OG-8

lna
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6. Report Options tab. Here you can enable/refine or disable the call tree, cross
reference, and include tree reports. Other options include refining to the
analysis (lint) report, selecting the external editor, and generating prototypes.

Lint Optionz | Reports | Misc Options

[v Call Tree v ‘“erbose Messages
v Clip Tres v Make Prototypes
Iv Trim Tree I¥ Cross-Reference

¥ Include Tree [ Source Listing
[v Clip Tres [

v Trim Tres Iv Statistics
[ Show paths v Autoesave reports
[v¥ Standard includes [v Autoeload reports
[~ Single tree Color: |Blue ﬂ
External Editar | Crimzon Editor g
Editor location: Pocaes |

| C:AProgra™14\Crimzo™1

7. Miscellaneous Options tab. This tab Lint Optons | Reports | isc Options

includes the ability to

e Define/undefine symbols to follow
specific preprocessor branches |

Define spmbols:

e Enable/disable specific error messages Undefine symbols:
as defined in the Lplus Reference |
Manual (last bookmark in the Acrobat Disable specific messages:

.pdf version of this file). |
Enable specific meszages:

e Specify the standard and local include |
directories. This distinction is

) : . "Standard include" directories: Branee
Important to restrict reporting to your

sourcebase (skipping results for system

header files). "Local include" directories: BIoviEe

1 Analy=siz Report ] 2 Cross Reference | 3 Call Tree | 4 Include Tree | 5 Prototypes
8. Report windows:

Example reports appear in Section H below.
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C. Creating a new project

1. To create a new project, select Project/New from the menu or press the
New Project button on the shortcut bar. Note: If a project is already open, a
dialog box will prompt you to save the old project first.

Project File Frocess  Report

Clozea

Project Fiie Proces: Report

Save

Save At

2. A default project name appears in the title, which can be saved to any desired
name later.

D. Opening an existing project
1. To open an existing Cleanscape GUI project, select Project/Open from the
menu or press the Open Project button on the shortcut bar:

Progect  File  Process  Fegort

Pigect File  Process  Report

| or

2. The Open dialog will appear:

Leckin: |23 coin C I ol -5
y b
—h:} data
My Fecert Cade
D mants Cjesamgles
b il
i
man
e

My Metwerd Pl
Plecs - |
Fles of type: |coptnt Froject Fiea cail

i
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a. Browse to find/select a project file (with extension . csi ).
b. When ready, press the Open button in the lower right corner.

3. Files associated with the project are displayed in the Project window:

Froject - template 1 Ana

G \progra~1\cleanscape! flint\examples \demob. 20 ] —
...cleanscape!flint\examples\incsubdir thisisalong filename. £50

|FR C:\progra~1\cleanscape\flint\examplesiincsubdirithisizalongfilename. £50

4. It is also possible to open recent projects using the Recent Projects menu:
Project | Fie HRun Reporis
Hew =
open EI e

Clo=e

Save

Save As. \Cpplintiesamplestexamp
Recent Projects k| C:tempiprojectd. csi
Exit I

E. Saving a project

1. To save the current state of a project, select Project/Save from the menu or
press the Save Project button on the shortcut bar:

Feogect  File Process  FHegon

Mew ii e -
Open '’ & Propct File Procesz FRepait

Clase
Save Az, !
- — Frapct - peopctl
Ext or [IE:\Progiam Fies\Cleanscape\LPLUS \exe

2. If this is a new project, the Save As window will appear.
a. Enter a name for the project.
b. When done, press the Save button.

c. You can also use the “Save As...” feature in the Project dropdown to save an
existing project under a new name.
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F. Modifying a project
1. Add files to a project

a. To add one or more files to a project, select File/Add File from the menu to
add files into the project or press the Add File button on the project
shortcut bar:

Progect File  Process Hepot

L2

Add File
ar

b. The Add file window will appear:

Loak in: |E}examples L] &= ¥ ER-
[Eincsubdir @ 5TDARG.H @ ThirdParent.cpp
uﬁ Chtest [n]sTo1O.H ] train.c
My Recent [h] bar b ] structure1.c [e3] TwosGtherParent.cpp
gy E chris.c @ structure2.cpp
@ El examplel.c @ SubClassFive.cpp
— E example2.c @ SubClassFour.cpp
Desktop E example3.cpp @ SubClassOne.cpp
. E foo.h @ SubClassSeven.cpp
___j % genlib.h % SubClassSix.cpp
€| index_search.c SubClassThree. cpp
My Documts E InheritanceRoot.cpp @ subtestdass.cpp
=1 E knightscomplexstruct.c @ switch.c
\k’ffg E knightstour.c @ syslib.h
S gt El Other.cpp |E| test.h
El search.c @ testdass.cpp
<
“
My Metwork File name: | LJ Open
Places
Files of type: |C,-'C++files lJ Cancel

c. For the Lplus GUI, C source files will be the default file type (.c).

UNIX NOTE: The default file type can be modified by entering the appropriate
type in the Filter textbox at the bottom of the dialog.

1) The file-selection dialog supports multiple-file selection under both MS-
Windows and UNIX.

2) To add multiple files individually, use <Control> + Left Mouse Button.
Each selected file will be highlighted.

3) To add a group of files:
(i) Left-click on the first file.
(i) Hold down the <Shift> key.
(iti) Click the last file desired. The first, last, and all files in-between will be
highlighted.
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(iv) When done, press the Open button.

2. Removing files from a project

a. To remove individual source files from a project, select the files to be
removed, and then press the Remove File button. To remove all files from a
project (i.e., to clear the file list), first press Select All, and then press the
Remove File button.

Project  File Proces:  Repadt

. | Add File

Project - _hm':'ri
Setect Al

Select None Fiemove File
ar

b. Press the OK button to confirm the removal operation:

£

Remove selected file(z] from project?

Cancel |

The updated file list is displayed in the project window.
c. Note that this operation has no effect on the actual file on-disk.
G. Execute test
1. Create a new project or open an existing project for testing.
To create a new project, see Section4.C.
To open an existing project, Section 4.D.

2. Select the files to be analyzed as explained in Section 4.F.1.

3. Modify options as necessary, using the tabs in the lower left frame of the GUI,
as displayed in Sections 4.B.5-7. See balloon help, Online Help, and the Lplus
Reference Manual (last bookmark in the Acrobat .pdf version of this file) for
descriptions of each option.

4. To analyze the selected files, use Process/Analyze Files from the menu or
press the Execute test button on the shortcut bar:

Froject File Pmocets Repon

Project File Process FHeport D | '|I nl |HI | Q |
—_— . Saalysa filas
I DI ANalYZE Fies Froject - projechl

IE' Program Fies\Cleanscapeh L PLUS \esarpki
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H. Review reports

1. To view the generated reports, click on the appropriate report tab:

1 Analy=siz Report ] 2 Cross Reference | 3 Call Tree | 4 Include Tree | 5 Prototypes

2. To print reports, or to save them to disk, use the Report menu dropdown at
the top of the screen. Reports may be printed or saved collectively or
individually.

3. Samples of each of the five reports are depicted below. Remember that
clicking any entry in red will open the source file at the appropriate source line
in the External Editor specified on the Reports tab.

1 Analysiz Report | 2 Cross Reference

|Funetion "aegrnd™ : unprototyped calla:
£file "C:M\PROGRA~1‘\cleanscepe\LPLUS%examples\train.c"™, line 32&, 332, 3505

3 Call Tree | 4 Include Tree | 5 Prototypes

EFunctinn "init acgrnd by time": unprototyped calla:
| file "C:WPROGRA~1\cleanscapei\LPLUSYexamplesi\train_c"™, line Z00

{The following functions are defined but not used:
;fexists printData printlet

LIBRARY FUNCTIOHNS —----————mmmm—mmmmmmmmmm e

IThe following library functions are used:

|etof atol ctime

lexit exp fclose

|£f1ush fopen fprintf

;free facant malloc

iprintf sleep sprintf

|sgrt stromp stropy

|strlen STETICIE gystem

itime

B e e THOSED GLOBAL VARIRBLES —————r———T———"——

iThe following glokal wvariables are defined but not used:

|deltahl deltzhl deltao

jdeltax epoch error newhlgorithm

ipreviocusilgorithm swp whchange

iwochange wE X

lny=

————————————————————————— CROBEAT: STAEITETICE s rini i Sl i iad i e
:Enurce files processed: 2

?Include files processed:

|Source—file lines processed: 2,281

éEnurce—file chars processed: 65, 648
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1 Analysiz Report I 2 Cro=s Reference | 3 CallTree | 4 Include Tree | 5 Prototypes

woid

void

void

char

char

————————————————— FUMCTION CROSS-REFERENCE ———————————————m———m o

-D definition —-E external declaration
-F prototype -BR function pointer

float Dlogistic{);

C:%PROGRA~1N\cleanscapeh LELUS exanples  train.c
1329 1336 1341 1348 1415-D

float acgrndi);

CoWPROGRA~1Y cleanscape’ LELUSY examples train_ o

32¢8 33z 505 1472-D
addIfNew() ;
C:WPROGRA~1N\cleanscape’ LELUS exanples  train.c

707 720 732 788-D

double atof{);

CoWPROGRA~1Y cleanscape’ LELUSY examples  train o

int atoil);

740 741 Ta0

C:\PROGRA~1Y cleanscape\LELUS examplesi train. o
744 Tda T47 T48

calcErrori);

CoWPROGRE~1N cleanscape’ LELUS examples crain o
401 177 501 513 1073-D

calcCutputi);

C:\PROGRA~1Y cleanscape\ LELUS, examplesi train. o
4g0 1113 1172-D

*ctimel) 5

CoWPROGRAE~1N cleanscape’ LELUS exanples crain o
15048

*datel):

C:\PROGRA~1Y cleanscape\LELUS examplest train. o
379 3Be 1500-D

144-P

147-E

133-P

739

=]
b
[

137-p

135-P

1503-E

150-P
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1 Analysiz Report | 2 Cross Reference | 3 CallTree 4 Include Tree | S Prototypes
———————————————————— PRIMARY CALI, TREE FOR "main” —-———————————————————
*name* - flegs a recursive call
{numker) - labels & duplicate subtree
{letter) - labels B continuation tree
main—+-usage (l)-——-printf

+-exit

+-strncmp

+-printf

+-fopen

+-fprintf

+-frlose

|
+_
|
I
|
|
|
|
|
|
|
I
|
I
|
I
|
|
|
I
|
|
|
I
|
[

+-init_ascgrnd by time-—time
+-initParse—-+-fopen

parsellext-—+-facant

+-ussge -— zee (1)

+-exit

+-strlen

+-strncmp

+—printf

+-exit

+-malloc

+-strepy

+-2ddIfNew—+-printf
+-££1lush
+-findFile (Z)-——strcmp
+-exit
+-atrcpy

+-nLinesWords—+—sprintf

|

l |

| |

| +-3leep

| +—fopen

| +—£f3canf
| +-fclose
+-resdPetterns—+-£fopen
+-printf
+-exit
+-melloc

+-£facanf

+-mysystem—+-printf

+-£flush
+-3ystem
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1 Analysiz Report | 2 Cross Reference | 3 Call Tree | 4include Tree | 5 Prototypes

—— INCLUDE TREE FOR "C:“\PROGRA~1%clesnscape\LPLUS\examples\train.c" --

*name* - flags a recursive load
{number) - labels & duplicate subtree
{letter) - lzbels a continuation tree

train.c-+-3yslik.h
+-teat _h—+-foo_h {(1)-——-bar_h
| +-bar.h
+-foo.h —— see (1)

1 Analysiz Report | 2 Cross Reference | 3 Call Tree | 4include Tree | 5 Prototypes |

float Dlogistici{float);

float acgrndi);

void eddIfNewi{cher *);

void calcError(Set *,float *,float *,float *,flost *,float *,float *,int);
wvoid calcfutput {float *, float *, float *,float *);
char *dete():

int fexists(char *);

int findFile{char *);

void initParse{char *);

vold init acgrnd by time();

wvoid loadSet {Set *,char **, int,char *);

float logistic({float);

int main{int, char **);

int mysystemi{char *);

void nlinesWordsi{char *.int *_ int *):
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I. Online Help

The Online Help System contains concise yet useful information for running the
Cleanscape GUI. The Table of Contents and many interrelated items in the help
text are hyperlinked to make information access quick and easy.

1. Accessing the Help System

a. To access the online help system, select Help/Contents and Index from the
menu or press the Help button:

Helo Project Fide  Pmcess Repod
= -
— Cherge liers ey — @I I&l EI H -
Hup
Cardecd Cloarzcope Projact - paoiechl

Cieantoaps Foms pate [~ o — -
C: CvProgram Fles'\ CleanatapaL PLU S \examEls

Apou LinPloe

or

b. The Lplus Help browser will appear:

LintPlus Help

el Haorme | Frevious | Mest E xit
Topics
1. Introduction LintPlus

2. Running LintPlus
3. Analysis options
4. LintPlus reports
3. Projects

A "C" SOURCE CODE RBNALLYZER
Version 6.2.0
Cleanscape Software International
5850 Eubank Blwd. NE, STE B43-180
Albugquerque, HM 87111
Tel: (503) 246-02687 Fax: (505) 247-2678

E-mail: support@cleanscape.net

Copyright 1887-2007

CLEANSCADI
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J. Sub-Menu Functions

There are several “right-mouse-click” options available while in the Reports frame
on the right hand side of the GUI. These features should be self-explanatory for
those familiar with graphical environments. The more commonly used features
are shown in detail below.

1. Copy

a. Press the right mouse button inside reports frame
b. Select Edit -> Copy

Analysis | Prototypes |

File C:-%\Program
public: fool)

File C:-%Program

Warning 530:

File C:%Program

Harnine &01-

——= Module: G

Warning e01:

“Progra~1'\Cleanacape' cpplintexamples'\ examplel _cpp
Files\Cleanscape' cpplint examples’ SubClasaSeven . cpp,
&

No explicit type for aymbol 'SubClassSeven::foo', in
Files\Cleanscape' cpplintexamples’ SubClasaSeven. cpp,
iy o o

Symbol "i" (line B) not initialized
Files\Cleanscape'\cpplinthexamples SubClazssSeven.cpp,

function "SubllassSew
Files\Cleanscapehcpplin
Select All
. Unzelect All
SObECIEss5ix-cpp, Li

Mo ewynlicit tvne Ffar gwmhnl "SpbitlessSiw--Fon' bk

c. The text can now be pasted into other applications (e.g., Microsoft Word).

2. Search

a. Press the right mouse button inside a report frame.

b. Select Search -> Find.

c. Enter string to search and select the desired options:

[_riod R Ia K

Dnachon: Moda: Casa;

& -lanward & exact @ cose

T backwesd C regmp ™ rocase
i |

|kee

Find 41 | Cancel |

d. The search result(s) will be highlighted.
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3. Line Wrap
a. Press the right mouse button inside a report frame
b. Select View -> Wrap. The default is None.

Analysies | Prototypes |

——— Module: C:\Progra~1\Cleanacape’\cpplintiexampleal\exampled _cpp
File C:\Program Files\Cleanscape‘\cpplint\examplesiSubClassSeven.cpp,
lpublic: fool) {

Warning €601: No explicit type for aymbol "SubClassSewen::foo", i
File C:\Program Files\Cleanscape‘\cpplint\examplesiSubClassSeven.cpp,

it++;

Warning 530: Symbol 'i' (line 8) not initialized

File C:\Program Files‘\Cleanscepe'\cpplinthexamples'SubClassSeven.cpp,
i

Warning 533: function 'SubClassSeven::fool{void)' should return &
File C:\Program Files\Cleanscepe\cpplinth\examples'SubClassSeven.cpp,
i

Warning 550: Symbol "i' (line 8) not accessed
File C:\Program Files\Clesnscepe‘\cpplinthexamples\SubClassS5ix. cpp, Li
foocl) { File 4

Edit 4

2 v e for aymbol "SubClassSix:-:foo', int
Search ot memnl ieelsygamplest SubClassSix. cpp, Li
BN GotoLine...

Which Line?

Warning 530: Symbol "i*
. 1 . Wrap Word : 1
File C:\Program Files\Cleansci lassS5ix_cpp, Li

SubClassSeven seven;

& | v None
Warning 1502: defined cbject 'seven' or—cype— lassSeven' has
File C:“\Program Files\Cleanscape‘\cpplint\examplesi\SubClassSix_cpp, Li

aazran Fon-

Warning €601: No
File C:‘\Program File
it++
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K. Operating the GUI using the Keyboard; Keyboard Shortcuts

All aspects of the Lplus GUI can be controlled from the keyboard. This capability
was added to comply with the US Government's Section 508 provisions.

1. Accessing dropdown menus and items using keyboard accelerators. This is
the standard mode common to all Windows products.

a. Select the desired menu by holding down the <ALT> key, then pressing the
underlined letter for that menu item. For instance, this screen image was
obtained by pressing and holding <ALT>, then typing the “h” key:

Help

Contentz and Index
Open GUI Manual A DL
COpen PC-Lint Manual

Change license key

Email Cleanscape
Cleanscape web page

About Cleanscape C++lint

b. To open the GUI manual, release the <ALT> key and then press “g”.

2. Navigating amongst screen elements. There are 5 screen elements in the GUI,
as shown below:

frizpci Ml Procses  Raport Hag

Promet . pamectl

e aghe g

& Dsalamscion of wpsbol ‘scace’ hides spmbol ‘state’ (line 3§
anscapae’ opplinciacespliat mightatour. o, line 14

CAOT M g

Baming &7
Filw 1y Fa—LhCle anacage’, opplinc aceg e ighsatour. o, Line 353
aming EE0: Jymnal ‘scace’ |Lind Lid) rac soossssd l 5
Fi clsanadags’ opplinciacssglast nighoeatous. o, line 148
PRt on ciTed in Pricr message
4 1 sascape’ oppLinc axapless mightatoux . o, line 154

. B |

e Prwerie | ot | seecie | i

Lint asbses | Aeporis | Wigg Opiesy

§° declarscion sxpecced, ideacifiec ‘bDool' dgrazed
ape, opplinciaxaaglas’ mighzatour. o, line 164

of rpabol 'pt’ hides symbol 'pe’ dlime T
plintiamesplasiknightrious.c, line 37
nopricr mensege

¥ Enshis whamings .
41: Undeclecwd idemifiec "TRIE*

777

*  Wanngranky za-liClasnrcspe’. cpplintiacesp lag mighertour. c, Line 158
r w.p...-.;.l
Al Expee #1: Undeclecwd L FALIE
Tily C:wProgse-liClusnzceps ntaxesplesknightrtous .o, Ldoe 143
™ Enabls Libtap wiassng: i potmT SymreirgPtiime L3 ]
I #esiierk Wamnino E7E: Declace # wrmbnl ‘it hides svshol '3t (liee T8
File CiRrogoma= lasnscaps’ opplinciacesplan’ mighetour.o, lins id
I MR nfa 350: Locacion cited in Rrist Eesesgh
5 lasnscage’, opplincisceaples mighTatius. o, Line 143
Targed Bslea -
L] "
|Fiandy

a. The <TAB> key scrolls between these five screen elements and all active
items within each element. <SHIFT>+<TAB> reverses the scrolling. The
item with focus will have a dotted line around its border. Note: Because
of the background color, the icon buttons in Element 1 will not show the
dotted-line highlighting.
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b. For buttons (including radio buttons), pressing the space bar will “push”
the button.

For checkboxes, pressing the space bar will “check/uncheck” the box.

d. For dropdown boxes, pressing the space bar will open the dropdown; the
up/down arrows will navigate the dropdown, and the <ENTER> key will
select.

3. Keyboard shortcuts.

a. The standard Windows shortcuts are available. For instance, pressing
<F1> will bring up the Help listing; <ALT>+<F4> exits the program.

b. Use the alt-key combination to access a menu, then type just the
underlined letter to access a submenu item. For instance, to invoke
Project-Save As, one would type <ALT>+<p>, then <a>. Alternately, the
arrow keys can be used to navigate submenu selections once the menu
dropdown has been activated with <ALT>+<p>.

c. The following keyboard shortcuts are also available within the GUI:

<ALT>+<0> Open Project

<ALT>+<g> Run the Analysis (Go)

<ALT>+<x> Exit GUI

<ALT>+<I> Jump to Lint Options tab (in Element 4)
<ALT>+<r> Jump to Reports tab (in Element 4)

<ALT>+<m> Jump to Misc Options tab (in Element 4)
<ALT>+<1> Jump to Report #1 (Analysis report in Element 5)
<ALT>+<2> Jump to Report #2 (Xref report in Element 5)
<ALT>+<3> Jump to Report #3 (Call Tree report in Element 5)
<ALT>+<4> Jump to Report #4 (Include Tree report in Element 5)
<ALT>+<5> Jump to Report #5 (Prototypes report in Element 5)

L. Changing fonts / sizes

To change the fonts and sizes within the GUI, use a text file to edit the | pl us. i ni
file located in the mai n subdirectory on Windows or your $HOVE directory if
Unix/Linux.

In that file, you will see a section starting with [ f onts] . Change the values from
def aul t to a value specified as follows:

name size style

where name is any font name on your system defined by a single word,;
si ze is an integer font size, and
styl eisoneof: nornal bold italic underline

NOTE: The GUI makes no attempt to validate the font, size, or style. Windows
are not resized due to such changes, and results are unpredictable if the
specified font is not valid on your system.
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PARTV Running Lplus from the Command Line

A. Introduction

Lplus has a command line facility suitable for standalone operation or for
inclusion in scripts, e.g., for “make lint” purposes.

For details on the actual operation of Lplus and its control and reporting options,
refer to the companion document, Lplus Reference Manual (last bookmark in the
Acrobat .pdf version of this file).

B. Operation

To run Lplus in command line mode, you need to have set the environment
variables as defined in Section 2.1.B.1 or Section 2.2.B and registered the
product as described in Section 3.

The format of the Lplus command line is quite simple:
| plus <paraneters_to_be_supplied to_Lplus> <source_fil enanme(s)>
Entering | pl us without parameters yields a command summary.

Details on all the command line parameters may be found in Chapter 5 of the
Lplus Reference Manual (last bookmark in the Acrobat .pdf version of this file).

Other important sections in the Lplus reference manual include report
format/content sub-options (Chapter 6), using magic comments (Chapter 8), and
the Unix install guide (Appendix A), which also provides details on the license
daemon (not used under Windows).

C. Return Codes

A return code >1 indicates that there was a problem securing a valid license
key to run the program, or

A detailed description is of course available in the analysis report. If there was a
problem starting the program or securing a key, contact support@cleanscape.net.
If you are under maintenance, you may also contact Cleanscape Support for
guestions regarding any analysis output message.
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PART VI MISCELLANEOUS INFORMATION

6.1 ADDITIONAL STEPS FOR WINDOWS 2000

A. Important note

1. This section applies to users running Windows 2000 who belong to the
“Users” group, and only to that group.

B. Details

1. For Lplus to run correctly under Windows 2000, users must have “write” and
“modify” access rights to the directory “C:\Program Files\Cleanscape” and all
sub-directories under it. This document explains the procedure used to
change the access rights described above.

a. Log in as “administrator” and finish installing Lplus.
b. Double-click on the “My Computer” icon on the desktop.

c. Double-click on the “Program Files” folder, then right-click the “Cleanscape”
folder. Select Properties from the sub-menu.

d. Select “Security” tab on the Cleanscape Properties screen:

21 21
el iihainl | S| Gorwral | Shaing  Srouniy I
# | |. e &“ e A |
Sigmirighistors (AR T HUR Wdmirsslaion
= €5 CREATDR OWMNER M""‘"
Tipe S el €2 Fomvmn sers R THURNE e g
Lecafion C:\Pyogram Fikes m SYSTEM
Einer 121 MB (12,772,637 byes| 0 Uiess |ARTHLIR Users)
Giroon disk:  129ME (10610624 byteal Peminiors flwr Doy
Corvanc B0 Fies, 121 Foiders Ful Contini O O
Mo fu O
Crastect Telaorcay, o il O, 2000, 5216 P REE-ERFT N :E O
Lzt Fiod cheer Cnn bl = ]
gnitss [ Fesconl Aruance I Flesd ] ]
) Wil = O
[~ Hidd=n
Aedvarcad..
= Elow- mheiiable pemEsdon: om parsrd o piepeste 10 bis
kg
Ok Coneel | o | 0k | Coaeel “nok

e. Select the “Users” group and enable the “Modify” and “Write” permission.

f. Click the “Apply” button.

g. Click the “OK” button. This should close the Cleanscape Properties window.
h. Lplus is now ready to run on Windows 2000 for the “Users” group.
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6.2 ADDING AN EXTERNAL EDITOR TO THE GUI USING SETEDITOR

A. Introduction

By popular demand, Cleanscape has added the ability for users to add their own
favorite editor to any Cleanscape GUI (as opposed to submitting a feature request
to Cleanscape Support). This is implemented via an external program called

set edi t or, located in the ‘bin’ subdirectory.

User contributions welcome! Send them to support@cleanscape.net; any
contributions will receive appropriate credit and be placed in a “master” file
located at http://www.cleanscape.net/products/contributed editors.html

B. Operation
Windows.
You can either run set edi t or from the command line or via Explorer.

From a DOS shell (cmd or command prompt), run the following command:
" UPROGRAMFI LES% cl eanscape\ |l pl us\ bi n\setedi tor™

From Explorer, navigate to the above directory and then double-click
set edi tor. exe.

Unix.

From a shell prompt, run the following command:
/usr/ 1 ocal /cl eanscape/ bi n/ seteditor

Three pop-up dialogs (Windows) or a sequence of shell interactions (Unix/Linux)
will guide you through

1. Naming the editor for the Editor dropdown in the Cleanscape GUI

2. Locating the editor executable itself

3. Setting command line parameters to open a file and jump to a line number.

A sample Windows session depicting the dialogs for all three steps (and labeled
as such) is shown on the next page.

NOTE: Refer to your editor's documentation to get the editor's command line
information required (i.e., specifying the filename to open and the line number to
jump to when opening the file). If your editor does not support jumping to line
numbers from the command line, you can still invoke the editor but it will be
impossible to align the analysis message to the “offending” source line.

Any number of editors may be added in this fashion. Added file information is
stored in file nyedi t ors. | st, located in bi n subdirectory on Windows or your $HOVE
directory if running Unix/Linux. Once successfully added, email your

nyedi tors. | st file to support@cleanscape.net for inclusion in a Master file to
share with other Cleanscape customers!

It is also possible to edit nyedi t ors. | st manually; see the comments inside the
file. A Unix/Linux session is shown below, as are the contents of myeditor.Ist
(which looks substantially similar under Windows).
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Enter a name for the Editor

Crimson Editor]

)
My Fecend
Documents
Dsidon M Enter Command Parameters
Enter the command line parameters to open a file
S to a line number. Use LIMENO (&l caps) where the
o e =3robepa exe line number should go, and PATH (gl caps) where
My gt gr the full path to the source file should go. Examples: Cancsl

PATH{LINENO.1}) —-OR- +LINENO PATH
-

Wy Crimptee |ﬂ:LINENO PATH|

= suse:/home/chris
suse:~% /1ocal/cleanscape/bin/seteditor

program ad an external edit

will need supply the commar i or 1o a file and
ping to a 1ine number. wit® t documentation
t iT nece Yy, or <Enter:

C to exit at any o
Enter a name the Editor
Enter the path for the Ed (default /
Enter the filename for the Editor (defau
Is this a text-based editor intended to run

Enter the command line parameters to open a file to a 1ine number.
Use LINEND (all where the 1ine number should go, and
PATH (all cap here the full path to the source file should go.
IMEND, 1) 0 +LINEND PATH
(default +LINEND PATH): --Tline LIMEND PATH
the 1ist for

ired to add an editor to the Cleanscape GUI.
a ent.

actively adds a file, or edit thi ile using the
: ( s “#' in column on ’ i in the template
represents 3 u mand 1ine parameters

1) the r Fi v qualified pathname (der

templat

Note that PATH and LINEND must be in all caps, the esxecutable starts with
/', and the editor path do NOT have a trailing "/".

d™ in the template is either a ¥ or 2 N and indicates L the
20 i -bazed and intendead run inside a con e wind
Tield g ed (but must still be present]) for wind

TEMPLATE:
editor-Tabel Jeditor-filename editor-path text-based path-Tine

EXAMPLE:
bin i +LINEND PATH

--1line LINEND PATH
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