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PART I Introduction

1.1 WELCOME

Thank you for your product purchase! With Cleanscape C++lint, you have the most
powerful static source (lint) analysis available for C/C++ code. You also get several

different user interface options, one of which, we trust, will provide the perfect level

of integration for the way you develop software.

Cleanscape C++lint is a set of exclusive report content and ease-of-use
enhancements and to the venerable PC-lint/ Flexelint product from Gimpel
Software (hereinafter referred to as simply PC-lint). C++lint includes a fully
licensed copy. PC-lint is the longest-running tool available for C/C++
programmers, dating back to the 1980s. It is a living product with ongoing product
enhancements to keep up with the evolution of C/C++ standards.

1.2 DOCUMENTATION

This is the “quick start” guide for the Cleanscape C++lint static analyzer. There are
three modes of operation:

A. Cleanscape GUI
B. Integration into IDEs using Cleanscape automation
C. Command line

This document’s sole purpose is to describe the ease-of-use enhancements provided
by Cleanscape Software. PC-lint is very rich in analysis controls and reporting; to
gain the most benefit from your product purchase, we urge you to read and keep
handy the companion document, PC-Lint Reference Manual (bookmarked in the
Acrobat .pdf version of this document).

While on the topic of documentation: if you choose Cleanscape GUI or use the GUI
to build the control settings for IDE or command line modes, 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.

New features for each version are marked with, for example, NEW v3.1.

1.3 PURPOSE
A. Function

1. Cleanscape C++lint is a programming tool that simplifies the debugging and
maintenance of both large and small C and C++ programs. Cleanscape
C++lint provides ease-of-use enhancements to, and a fully licensed copy of,
the venerable PC-lint/Flexelint product from Gimpel Software, in addition to
exclusive report content.

2. The PC-lint source code analyzer that can detect over 1000 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. Cleanscape C++lint can be used to:
a. Check source files before they are compiled
b. Isolate obscure problems
c. ldentify problems before debugging is required

C. Advantages

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

2. Cleanscape C++lint analyzes source files both individually and as a
group, and can therefore identify problems that are beyond the
scope of a compiler — especially the global (program) scope.

3. Cleanscape C++lint is effective in reducing development time and
improves C/C++ programming style.

4. Analysis and other report results are hyperlinked from the message to the
related line of source using your favorite editor. This saves you time and
effort, and is a convenient method of adding PC-lint “magic comments” at just
the right spot in the source.

5. Cleanscape exclusive report content enhances your ability to comprehend and
manage your program. These reports include inheritance trees, include trees,
and stack usage.

D. Flow of Analysis

1. The following flowchart illustrates the Cleanscape C++lint test process:

Create Maw
Proect
1.
M
| L J L J !f AN:‘
,f”/ X‘\ M ./'/ \“\ M f,f"/ ™~ AN - ~
I o T o
— ¥ |l Fistng =< Mooty Frogct d “'""'_.’ B Exzcute Test >—Ho —r('fEn:I T“:rs']ng\:—"'as —H/ End
Proect " Opticns . ~ e . L \ A
| N e Y e
-
a5 fes Tes fes
4 _ + _ + +
Dpesn sawed AdiFenve ke I"1':'_di::'.'e'n:3..’5ri5' P
roicod — fom projeat Reportidisc Review report
) Cptions

Page 5



Cleanscape C++lint User’s Guide

PART Il Requirements, Installation, and Uninstallation
2.1 WINDOWS

A. System Requirements

1. Hardware
Any configuration sufficient to run Windows is sufficient for C++lint.

2. Operatlng System

Microsoft Windows 7

Microsoft Windows Vista®

Microsoft Windows XP® with Service Pack 2 (SP2)
Microsoft Windows 2000® with Service Pack 2 (SP2)
Microsoft Windows NT® 4.0 with Service Pack 6a (SP6a)
Microsoft Windows 98® and 98® SE

3. Web Browsers
a. Firefox® 1.2 or above
b. Microsoft Internet Explorer® 5.x or above
c. Opera® 6.x or above

N C RN el o g

B. Software Setup Procedure
1. Installation
a) Download cppl i nt gui <ver >_wi n. exe to a temporary directory, then run it.

b) An installer window will appear and extract a number of files to the installa-
tion directory you specify (hereinafter referred to as <i nstal | _di r>; the
default is c: \ cl eanscape\ cppl i nt). The installer exits automatically, and no
reboot is required, though you must close/reopen any command prompts.

NEW v3.1  The installer will upgrade you to x64 versions of key executables if applicable.

¢) The installer automatically creates a shortcut for the Cleanscape C++lint
GUI on the desktop. To run the GUI, double-click the shortcut follow the
instructions to obtain a license key as described in Section 3.

d) The installer searches for any supported versions of Visual Studio on your
machine and if found, automatically installs the Cleanscape tools.

NEW v2.0 Care has been taken to allow users who are not logged in as “owner” to
successfully install the Visual Studio tools; if you encounter problems,
reinstall as owner (or have your Administrator install) and notify us.

NOTE: Automatic installation is not possible on Windows 98; if you are a
Win98 IDE user, please contact support@cleanscape.net.

e) Finally, the installer adds the mai n subdirectory to your system PATH -
necessary for running C++lint (or any of its associated support programs)

from the command line. To do this manually, enter the following command:
set PATH=<install _dir>\main; %ATH%

2. Additional steps for Windows 2000+ user privileges / access control

If you're installing C++lint under Windows 2000 or later 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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For Visual Studio integration, it may be necessary to install as Administrator
for installation/access by all users.

C. Uninstallation
NOTE: You will need owner privileges if that is how the product was installed.

1. Using the included uninstaller

There is an uninstaller named uncpp. exe in the mai n subdirectory. To run,
double-click on it or run it by name in a command prompt. By default (with
no operands), the uninstaller will remove all components — after confirmation -
as described in step 2 below. It's also possible to delete each component on a
piece-by-piece basis. Run any of the following from a command prompt:

e uncpp -1 CON Remove the C++lint GUI icon from the Desktop.
e uncpp - PATH Remove Cleanscape C++lint from the system PATH.
® uncpp -VS [ver] Uninstall the Cleanscape tools from Visual Studio

on your system. NOTE: Not available for Win98; use
part 2d) below instead

e uncpp -DI RS Queues <i nst al | _di r > for deletion upon next login.

2. Manual uninstallation
a) Delete the installation directory and its subdirectories.
b) Delete the Cleanscape C++lint GUI icon from the desktop

¢) Remove 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” button, double-click the text field “Path” in the
System Variables area, and from that string, delete <install _dir>\min

d) If Microsoft Visual Studio is installed on your machine, tools were
automatically integrated upon C++lint installation (see Section 5). Delete
these tools using the following steps:

e Open your Visual Studio IDE.

e Select the Tools dropdown menu.

e Select “External Tools...” (for VS 6, select “Customize...”, then click the
“Tools” tab in the dialog).

e Click on each Cleanscape tool in turn, then click on the Delete button (for
VS 6, delete each tool by clicking the red ‘X’ in the top right).

3. Restore your system to the point just before Cleanscape C++lint installation —
not available for Windows NT/2k

The installer created a 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 Cleanscape C++lint.

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

IBM AIX®

SGI Irix®

Sun Solaris®

Mac OS-X® Tiger

3. Web Browsers

Firefox® 1.2 or above

b. Seamonkey® 1.0 or above

c. Opera® 6.x or above

d. Mozilla® 1.7 or Netscape Navigator® 4.7x or above

NN e N o g

o

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 cppl i nt gui <ver >_<0S>. t az to a temporary
directory, e.g., / t np.

b) Create installation directory, e.g., / usr/ | ocal / cl eanscape, and cd to it.

c) Use the following commands to extract the files:
# gunzip /tnp/cpplintgui<ver> <0S>.taz
# tar xpvf /tnp/cpplintgui<ver>_<0S>. tar

NEW v3.1 If you have an x86-64 machine, run a script to install 64-bit executables:

# ./ upgrade64. sh

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

e) If you intend to run Cleanscape C++lint from the command line or on an

application server, these are also required (examples below are for sh/bash):
# export CSI APPBASE=<install _dir>

# export | PTLI NT=$CSI APPBASE/ cppl i nt gui . dir/ main

# export PATH=$I PTLI NT: $PATH

# cpplint —license-activate # see Sec. 3-B.2
# startup # see Sec. 3-B.3

NOTE: The daemon must be running via st art up before clients can access/
use the product or before the command line version can be run.

C. Uninstallation — manual process

a) Delete the installation directory and its subdirectories.
b) Delete .nyedi tor. | st, .mycompiler.Ist, & .ct enpl at e. csi from all users’ $HOVE.
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PART llIl Activation: Initial Test

A. Registration Process — GUI

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

1.

If Cleanscape C++lint is not registered, a notification will be displayed. To
continue, press OK. The following dialog will appear (NOTE: your server code
will be different!):

Register Cleanscape C++lint 3]

M ame:; |

Company: |

Server Code: |3EI?2EI£25ISEI 4243 8046 039

Activation Code; |

For aszistance, contact Cleanscape Software:
Phaorne: [300) 94-4LIMT
Ermnail: support@cleanscape. net

Cancel

To obtain your activation key, contact Cleanscape Software and provide the
server code listed on the “Register Cleanscape C++lint” window. The “Server
Code” is on the line with a yellow background. HINT: Highlight the server
code with your mouse. Unix users, you now have a copy; Windows users,
type CTRL-C on your keyboard to copy the server code.

To reach Cleanscape, call 800-94-4LINT or +505-246-0267, or send email to
support@cleanscape.net.

Enter your name, company name and the activation key. HINT: Copy the
activation key from your email from Cleanscape, then paste it in the
activation code text box (Windows users, type CTRL-V on your keyboard).
When ready, press OK.

You should then see an “About Cleanscape C++lint” dialog box. At this stage,
Cleanscape C++lint 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).
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B. Registration Process — IDE integration and 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.e or 2.2.B.f
above! If you use the GUI method, you can skip the rest of this section.

1. Be sure you have set up the environment variables per the instructions in
Section 2.1.B.1.e or 2.2.B.f above.

2. Run the command, cpplint —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/”; on *nix, it is purely numeric.

To obtain your activation key, contact Cleanscape Software and provide this
server code. To reach Cleanscape, call 800-94-4LINT or +505-246-0267, or
send email to support@cleanscape.net.

3. On *nix, run the shell script, st art up, which was created during step 2 above.
This starts the license management daemon, which is required for command
line, Eclipse IDE, or application server operation. Place it in one of your init
files so it will be restarted each time the machine is. Note: each time the
daemon is started, there is a 3-minute delay while it attempts to synchronize
with compatible apps on the network; this is a one-time delay on each start.

C. Initial Test
If you are running in an IDE, skip this section and proceed to Chapter 5.

If you have any difficulties with this step, email support@cleanscape.net

Once registered, you need to verify that the system (“library”) include directories
are properly identified and located by C++lint. Most Windows compilers use the
INCLUDE environment variable, which C++lint reads automatically; verify that
the order within INCLUDE is correct, or override as described below.

NOTE: If you have a custom compiler — one not listed in the GUI's Target System
dropdown or for which there is no co- xxx. | nt file in the mai n/ 1 bin/I|f
subdirectory — run the scavenge program as described in Section 7.3.D first.

GUI

1. Select your target compiler, e.g., Al X if running a native AlX host, gcc_| at est
for Linux or compiling with gcc, or other native or embedded processor.
Select Errors_onl y in the Warning Level dropdown.

2. Click the Add Files button. In the resulting dialog box, navigate to the
exanpl es subdirectory, then select t est cf g. ¢ or t est cf g. cpp, depending on
whether you are building C or C++ applications.

3. Click the Run button.

If you selected gcc_| at est or g++, command line program set upgcc will start
automatically to determine site-specific internal settings such as defines,
macros, and include directories. Read more about set upgcc in Section 7.3.C.
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Check the results in the Reports window (right side of GUI). If there are no
errors, you are ready to run,; if there are errors, add the system include
directories separated by spaces (e.g., / usr/i ncl ude) to the Include Directories
text box on the Misc Options tab in the lower left frame of the GUI, and add
the same directory to the System include textbox, e.g., +li bdi r (/usr/i ncl ude) .

Command Line

1. If you intend to gcc or g++, run command line program set upgcc first to
determine internal settings such as defines, macros, and include directories.

2. Specify your target compiler by adding the appropriate co- xxx. | nt file from
the mai n/ | bi n/1f subdirectory.

3. Test your command line against exanpl es/testcfg. c ortestcfg. cpp

Observe the results produced. If there are no errors, you are ready to run; if

there are errors, add the system include directories, e.g.,
-ifusr/include +libdir(/usr/include)

to the command line.
E

1. Skip this section and proceed to Chapter 5.

The next three sections describe in detall
the operation of Cleanscape C++lint

from the GUI Part IV
integrated within IDEs  PartV
from the command line Part VI
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NEW v3.0

NEW v2.0

NEW v1.3

NEW v3.0

PART IV Running the Cleanscape C++lint GUI

A. Overview

The Cleanscape GUI is a tried-and-true graphical interface used successfully for
years on Cleanscape’s Fortran-lint and Lint-Plus for C static source analyzers. It
is also the planned interface for future C/C++ and Java analyzers and test tools.

The Cleanscape GUI is ideal if your primary development environment centers on
a programming editor (as opposed to an IDE, as we’'ll discuss in the next section).
The Cleanscape GUI provides hyperlinking between the results (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 PC-lint command-line product.
Access code at the relevant point using your favorite editor!

The GUI has two new reports: inheritance tree, which displays the class hier-
archy for the selected files (or entire program if all are selected), and include tree
with optional redundant file check. For details, see Sections 4.B and 4.H below.

The GUI now supports the creation and inclusion of an indirect file with the
same basename as the project (hereinafter <CSI proj ect >. I nt). This enables the
user to supply customized settings unavailable in the GUI and override the co-
xxx. I nt file so that file may remain pristine. For details, see Section 4.M below.

The GUI may be used to create the control settings for the IDE and command
line modes as described in Sections 5 and 6 of this document. As of version 3.0,
Cleanscape offers a free external tool for VS that exports <I DEpr oj ect >. I nt and
std. I nt from IDE projects to the Cleanscape GUI for inheritance, include tree,
stack, and statistics reports — contact support@cleanscape.net if you'd like this.

Supported code editors are listed below. It is also possible for users to integrate
their own editor; see Section 7.2 for details on the set edi t or program. For user-
contributed editors, visit http://www.cleanscape.net/products/contributed editors.html.

Windows editors:

Borland CodeWright - Gvim - TextPad
Crimson Editor - GWD Text Editor - UltraEdit
Emacs - MultiEdit - Visual SlickEdit
Epsilon - Starbase CodeWright - Visual Studio 6 — 2010 *
Unix/Linux editors:
Elvis - Joe * - Pico * - Xemacs
Emacs - Nano * - Vi*
- Jed * - Nedit - Vim *

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

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

The screenshot below is from Linux; the rest in this section are from Windows.
The functionality is identical in Windows, Linux, and Unix environments.

M Cleanscape C++lint (:0)

Project  Fle  Run  Reports

EEXE
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D= = o
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_| Append b

Warning Level
Autharindustry Checks
Language

Target System

FPasses

Bypass header(s):

IErrUrs+Warnings
INDne

3
3

Automatic ﬁ

g+ 3

—"
fcommon.h

——— Module: Shome/chris/benchmark. ¢ {ch
Tnelnding £ile Shomeschris/common.h (hupass)
File fhomes/chris/benchmark.c, Line 40
i=j; A% will never be reached, j is not used wninitialiszed, *4

Warning 527: Unreachable code at token ‘41
File fhome/chris/benchmark.c, Line 40
i=1; S will never be reached, j is oot uwsed uninitialised, */

Warning 530: Symbol *j* {line 36} not initialized
Fils /home/chris/benchmark. o, Line 3b

Info 830: Location cited in prior message
File /home/chris/benchmack.c, Line 5%

x =W

Warning E44: Wariable “p’ {lins 543 map not hawe been initialized
File shome/chriz/benchmack.c, Line 54

Info 230 Lecation cited in prior messags
File fhomes/chris/benchmark.c, Line 74

E

Warning £44: Wariable “p’ {line £28) may not hawe been inditialized
File fhome/chris/benchmark.c, Line 63

Info #30: Lecation cited in prior message

File /home/chris/benchmark,c, Line 99

retummn —-1;

File /home/chris/benchmack.c, Line 31

Info 830: Location cited in prior message
File shomef/chriz/benchmack.c, Line 93

retumn —1;

File fhomeschris/benchmark.c, Line 91
Info 830! Location cited in prier message
File fhomeschris/benchmark.c, Line 101
FoaE
el = x;

Warning £13: Possible use of omll poinker “pl’ in argqument toe operator
File /home/chris/benchmark, o, Line 93
Info 231: BReference cited in prior message
Fils /fhome/chris/benchmark, s, Line 102
pE o= oy

Warning E44: Wariable “‘p2” {line 91) map not hawe been initialized
File shome/chriz/benchmack.c, Line 31
Info 830: Lecation cited in prior messags
File shome/chriz/benchmack.c, Line 102
pE o= o

Warning 429: Custodial pointer ‘pl’ {line 91} has not been freed or retuwrned

Warning 429: custodial pointer ‘p2’ {line 91) has not besn freed or retuwrnesd

‘unaryp ¥’ [Referenc

[

eadly

The screenshots above and below depict a sample Cleanscape C++lint session. The
“Target System” dropdown makes it easy to select from over 100 supported
compilers — native as well as embedded. On the next page, the lower screenshot is
of Crimson Editor (previously selected as the External Editor in the Reports tab in
the lower left frame), activated when the red “40” hyperlink near the top of the
Analysis Report was left-mouse-clicked. C++lint positioned the editor to the line in
the source file that caused the analysis result. Messages numbers are color-coded
according to their severity; "Warning 527" is an example.

The hyperlink feature also makes it very easy to add PC-lint “magic comments” to
modify analysis at the block or even statement level. For more information on in-
line control of PC-lint through comments, see Sections 5.1 and 5.2 of the PC-Lint
Reference Manual (bookmarked in the Acrobat .pdf version of this document).
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Also, it is possible to open any file listed in the Project window (upper left frame of
the GUI) by right-mouse-clicking on the desired filename.

The Cleanscape C++lint GUI remembers settings (e.g., checkboxes, target system,
external editor) from the previous session in a file named t enpl at e. csi in the mai n
subdirectory or $HOME (preceded by *.’) if Unix/Linux. There is no template file upon
installation, and it can be bypassed by adding - BLANK to the end of the GUI startup.

Finally, note that it is possible to add compilers to the Target System dropdown by
editing file <i nstal | _di r>/bi n/ nyconpi | er. | st; see Section 7.3 and the comments in
that file for details. (Cleanscape uses the same method with file <i nstal | _dir>

/ bi n/ newconps. | st when adding newly supported compilers.)

Cleanscape C++lint

Project File Run Reporis Help

DEu= = 5 ol

Praject - template 1 Analysis | 2 Statistics | 3 Stack | 4 Prototypes

C:\tempibenchmark.c -
Y
——— Module: C:\temp\benchmark._c (C) J

Including file C:‘\temp\common.h (bypass)
File C:‘\temp‘benchmark._c, Line 40

I f/* Will newver be reached, j is not used uninitielised. */
Warning 527: Unreachable code at token "i”
File C:\temp‘benchmark.c, Line 40
| I i.= Ji /* Will newver be reached, j is not used uninitislised. */
= iy
P | "_ Warning 530: Symbol "j' (line 36) not initialized
File C:oZtemp\benchmark._c, Line 3¢
Add File |Remove F”,B‘ Select Al ‘QESBFBCTA" Info 830: Location cited in prior message
File C:\temp‘benchmark.c, Line 58
Lint/ Source Options | Reports | Misc Options | e
Werning ©44: Variable "'y' (line 54) may not have been initialized
[+ Unit Check only File C:-\temp\benchmark_c, Line 54
Info 830: Location cited in prior message
[T Analyze Libraries File C:‘\temp\benchmark_c, Line 74
x = ¥
[~ AMNSkonly -
Wlarning ©44: Variable "'y' (line 68) may not have been initialized
I+ _hin Source Dirs File C:\temp\benchmark.c, Line &8
Info e
[~ Append .h SeRPAN: Crimson Editor - [C:\temp\benchmark.c] EE&)

ret E File Edit Search Wiew Document Project Tools Macros Window Help =

Warning Lewvel lm
Authorfindustry Checks lﬁ
Language Autarnatic

Target System Microsoft_71
Pazzes |27

Bypass header(z): cormat. b

Wazn @ mycompilerkst | @ testcfgcpp # benchmark ]

~ m o -
L @ Sk ¥
* This function always correctiy returns a vajue,

= avenn though there is no return statement at the end.
= Splint., Flexelint and even gcc react correctiy here.
= Biiz: Dead code (and thus, variable "j' is unused}.
E
E
=

i oERE v

NOEUG: The function *does* always return & vajue.
NOBUG: Strictly speaking, the loop variable is not modified inside the loop.
because the modificarion 7s in a bir of dead code.

int returnvaluelint x)

int i, J;
Ready Tor(i = 1; ; i++) f
if ((x % 1) == 0) {
return i; * This is the only exit point. %
1= 7= = wijl never be reached, 7 Ts AOL dsed uninirralised. =,

I
S This point 75 never reached. =/

£
= In this example, simple analysers report y as mayvbe uninitialised,
= because the see all paths in the program as possible paths.

= In fact, y 75 always initialised before its value is assigned to x.
* NOBUG: Everything is correct here.

=

E int v;
it (x> 0) _ljl
3

‘eady L 40, Ch1 374 ASCIL UM |READ REE
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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:

2. Shortcut bar: \g‘\i“ﬂ'“:‘:‘ “ “ﬁ

3. Project window:

Project Fie Run Reporis

Froject - template 1 Ana

C:\progra~1icleanscape) flint\examples\demaodd. 720 o

...cleanscape! flint\examplesiincsubdinithisisalongfilknamse. f20

|FR C\progra~1\cleanscape\flint\examples\incsubdirithisisalong filkname. f20

Any file listed in the Project window can be opened in the selected editor by
right-mouse-clicking the filename. Any filenames too long to fit the window
are shorted 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 | Remoye File | sSelect Al | Deselect Al |

5. Lint/Source options window (below with “Target System” dropdown activated).
Currently, Cleanscape C++lint supports 100+ compilers/versions, including
many embedded targets. This point-and-click control makes using the
options-laden PC-lint command-line product easy! NOTE: Your suggestions
to improve this feature are appreciated — email them to sales@cleanscape.net.

USAGE NOTE 1: Due to the rich extent of PC-
lint analyses, it is recommended that first-time
projects turn off all Warnings (“Errors_Only”
selected), then progressively add levels of

Lint/ Source Options | Reports | Misc Options |

¥ Unit Check only

N N [~ Analyze Libraries -
warnings once prior analyses are assessed/ Tenshood
.. [~ ANSkonly Trug4
addressed. Individual analyses can be Ui
enabled/disabled by number in the appropriate 2o e
- - A0,
text box on the Miscellaneous Options tab, [~ Append.h ‘watoom_32
discussed in subsection 7 below. Warning Level Wiatcom_052
. Author/industry Checks |te|th -
USAGE NOTE 2: If you specify Gcc_Lat est or windRiver_Diab
. . . Language Zortech
g++ as the Target System, its first use will cause 15 system %
an external program, set upgcc, to run. Follow Passes [ &
the dialog box and onscreen instructions to Bypass header(s)  |commonh

automatically gather information about your
specific gcc/g++ build. See Section 7.3.C.

USAGE NOTE 3: See Section 7.3.D to make a new compiler available to
C++lint using external program scavenge. You can also override the default
include directory for your compiler by adding a “change line” to the

nmyconpi | er. | st file as described in Section 7.3.E.
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NEW v3.

NEW v2.

NEW v2.0

NEW v2.0

Lint / Source Options | Reporz | Misc Options

6. Report Options window (with External Editor v IR ¥ Statistics
dropdown aCtiVﬂted): v Include Tree ¥ Make Prototypes
Examples for all reports in Section 4.H below. [~ MoSystemHeaders | Source Listing

Inheritance: a Cleanscape exclusive, the v [HEEKRERRER R = S | Ak arpeac
class hierarchy, indicating parents and ¥ Stack Usage W Auto-load reports
unconnected nodes. coor: [Black |
!nclud(_a: a Cleanscap_e excl_uswe,_the external Eator:[Cimsan Edior &
inclusion of header files, with options to _ .y = J
report redundant includes (same-name files liE_d"” B i Progrominer’s Edi
in include path) or exclude system headers AP Gvin
In inciu p y ) GWD Text Editar

L . . HLIHE it
_Statlstlcs_. a Cleanscape exclu3|_ve, m_eldlng Starbase CodeWiight
information from several analysis options.

UltraE dit

Stack Usage: tabular list of auto storage and  iead, TEHslBIGkERL

stack requirements for each function.

Source Listing: Add source to the analysis report — great for documentation.

7. Miscellaneous Options window (with “Browse Includes” feature activated).

You can now create a <CsSl proj ect >. I nt file to enhance/refine the analysis for
your project; it will override settings in the co- xxx. I nt file associated with the
Target System. Clicking this button will allow you to view/edit both files.

Individual analyses can be enabled/disabled by number in the like-named text
box (e.g., +e710 —e844 —e322). For more information on all the settings con-
trolled from this tab, see Chap. 5 of the PC-Lint Manual. For a complete list
of analyses by number, see http://www.cleanscape.net/products/cpplchecks.html

Cleanscape C++lint also adds various control mechanisms based on the file
extension and the Language option on the Lint/Source Options tab; these can
be viewed in the Statistics report. Override as needed in this text box.

The bottom text box has been repurposed to support —sem —st rong, Or a Ca
all for a few extra PC-lint directives without creating a <CSlI pr oj ect >

Lint / Source Options | Reports | Misc Options .
= £ = = p Browse for Foldar

Refer to PC-lint manual! Chap 5 before using this tab
View/edit options files for thiz project  YVIEW--

Browse...

Select Indude Directory

Include directories, sep. by spaces
||::'xpurtbase'\flint'\src\cnmmnn CAPROGRA™TMWMIC

System include (library) directives, =ep. by spaces
| +ibdi[C:APROGRA™TAMICROS ~1.MET W e/ hinciu

[ CodeAnalysis
Define symbols, separated by spaces | e g e Y
. -~}

[_wiN32 & =
Undefine =ymbolz, =eparated by =pa ﬁ lib
l @/ {75 PlatformsDK
: > . .~ radict d
Enable/dizable me; e, verbosity, flag options F 5

|-es_l,lm[429, p?] -fdi +Ewrn +vio

Enable/dizable =emantic, mult-threading options [ oK ] [ o

ﬂ-sem[unluck, thread_unlock) -sem(lock, thread _loc
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8. Report windows: 1 Analysiz @ 2 Statistics | 3 Inheritance | 4 Include Tres | 2 Stack | & Prototypes

Example reports appear in Section H below.

C. Creating a new project

0. In Cleanscape terminology, a project is a collection of file names, include
directories, define/undefine definitions, and analysis controls. Actual files are
not relocated on the disk, nor are they deleted if removed from a 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.

Fiojesl File Poces:  Repul

Dpen !

Frojpc!  Fib  Frocezz  Raporl

Cloze
Save
SENE AT & deu Froject
Frojzcl
Exit
T u I

2. A new project name appears in the title, but can be renamed upon a save.

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:

Figqel Fle Piocesz  Re_ul

Praect Fle Process  Reooi

. ] [==r=1(1=] o3

Save Lz Dpen Projest
Exit
— o
. 0 Fx
2. A standard Open dialog s _ =
Look in: |.;)c:pplint j Lol £F Ef-

box will appear:

a. Browse to find/select EE)
a project file (with el e g
extension . csi). 9 Dideinstal
I)lib
b. When ready, press the DD | Syman
Open button in the U
lower right corner.
My Documents
58
My Computer
9
Networ ile name: h en
M)'F‘Ialectesrk e | J =
Files of type: |c:pp|int Project Files (".csi) j Cancel
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3. Files associated with the project are displayed in the file listing window:

Project - template 1 Ana

C:\progra~1icleanscape)flintlexamplesidemoD. £50 <
...cleanscapel\flint\examplesiincsubdirithisizalong filename. £30
|R C:\progra~1\cleanscapel flint\examplesiincsubdirithisisalongfilename. £30

4. It is also possible to open recent projects using the Recent Projects menu:

Project Fie FRun Reporis

= HE

Clo=e

Save
Save As. .

Save =id.Int...

Recent Projects 4 Ctempi=ample.csi
Exit C:ftemp/cpptest.cei

|

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:

Freiect  Fle  Procesz  Recor

ey LA | —
| M ‘ v| Fied  Fie  Piocess Repo.

Cpon

Close

L

]| =l
——— —— = ST

Progct - orcject]

or | L:Hrogram Filzs\Ulzanscape’ H_Uisham:

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.

NEW v2.0 3. The GUI may be used to create the control \g ‘\E “E”b.: ‘ ‘ ‘ UQ

settings for the IDE and command line
modes. This is discussed in detail in Sections 5 and 6.

Use the Save VS std.Int option or press the corresponding ﬁewn

button on the shortcut bar: Elze

*nix users: we realize this isn't named very well, but we Zave

needed some way (in a couple characters) to distinguish ese

this Save from GUI-related operations. This function will

still work very well for you in command-line mode and with

. . Recent Projects 4
Eclipse in the future...

Exit
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F. Modifying a project
1. Add files to a project

a. Select File/Add File from the menu to add files into the project or press the
Add File button on the project shortcut bar:

Praject  File  Process  Repart

D |[ Rztmovc Fic HJ‘;‘E |

Praject - Imaert
Export

Select Al

Selert Mnre Mdd Fila |
or

b. The Add file window will appear (Windows version below):

Add files to project

Look in: | £ examples

R i

5 [Sincsubdir:
4 [ test

My Recert h] bar.h
Documents E chrig.c

?I: E examplel.c
- c] example2.c
Desktop E example3.cpp
h] foo.h

..-} E genlib.h
Eindex search.c
D ent i
My Bacumest.= E InheritanceRoot.cpp
E knightscomplexstruct.c

3%3 E knightstour.c

I'uhr-[:omputer E s ey
E search.c

h)
h|
B
LEH
LEH
L
L
L
L
LEH
LHH
B
h|
h]

G

STDARG.H
STDIO.H
structurel.c
structure 2. cpp
SubClassFive.cpp
SubClassFour.cpp
SubClassCne.cpp

SubClassSeven.cpp

SubClassSix.cpp

SubClassThree.cpp

subtestdass.cpp
switch.c

syslib.h

test.h
testclass.cpp

@ ThirdParent.cpp

@ train.c

@ TwaosOtherParent.cpp

My Network  File name: |
Flaces

= Open

Files of type: |C-"CH files

LJ Cancel

c. C/C++ source files are the default file type for Windows.
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W FileSelect (:0)

d. UNIX NOTE: The default

file type is .c, which can be Directory

modified by entering the Justilocalicleanscape/cpplintgui dirfexampless™ c
appropriate type (e.g., Directories Files

*.cpp) in the Filter textbox - FY [henchmark.c A

at the bottom of the dialog. testcfy.c
It is also possible to
permanently modify the
filter type by editing the
“Default Add File filter”
line in text file
~/cpplint.ini.

aelect Al

select None

e. Multi-file selection:

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

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.
(iii) Click the last file. The first, last, and all in-between will be
highlighted.
(iv) When done, press the Open (Windows) or Accept (*nix) button.

2. Selecting files for the analysis run

Files within the project may be selected/deselected before an analysis is run.
To do so, use the same highlighting techniques as described just above. To

select or deselect all files, use these buttons: | Select Al | Deselect Al |
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3. Removing files from a project

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

Frojcl  File  Procesz  Repot

() <

Inpor
Export

Seked 21
Sekect Mone

Ramove File

ar

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

E

Remove selected file(z] from project?

T - |

c. The updated file list is displayed in the project window.
d. Note that this operation has no effect on the actual file on-disk.

G. Execute Analysis
1. Create a new project or open an existing project.
To create a new project, see Section 4.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 PC-
Lint Reference Manual (bookmarked in the Acrobat .pdf version of this
document) for descriptions of each option.

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

Project Fie Run  Reports \g‘\i“ﬂ”ﬁ “Q‘

W“@Eﬂ or . s
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H. Review reports

1. To view the generated reports, click on the appropriate report tab in the right
frame of the GUI:

1 Analysiz | 2 Siatistics | 3 Inheritance | 4 Include Tree | o Stack | & 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 reports are depicted below. Remember that clicking
any entry in red will open the source file at the appropriate source line in the
specified External Editor.

Sample Analysis Report:

1 Analyziz | 2 Statizticz | 3 Inheritance | 4 Include Tree | 5 Stack | 6 Prototypes

——— Module: C-%temp\benchmark_c (C)
Including file C:\temp‘\common_-h (bypass)
File C:‘Ztemp\benchmark.c, Line 40

3= f* Will never be reached, j is not used uninitielised. */
Werning 52Z7: Unreacheble code at token "i°
File C:‘\temp\benchmark.c, Line 40
Ii=g f* Will never be reached, j is not used uninitielised. */

Warning 530: Symbkol "j" (line 36) not initielized
File C:‘\temp\benchmark.c, Line 3¢
Info 830: Location cited in prior message
File C:‘\temp\benchmark.c, Line 58
X = ¥y
Warning €44: Varieble "y' (line 54) may not heve been initialized
File C:‘\temp\benchmark.c, Line 54
Info 830: Location cited in prior message
File C:‘\temp\benchmark.c, Line 74
x = ¥

o~

Wlerning &44: Variskle "y¥' (line &8) may not have been initieslized
File C:‘Ztemp\benchmark.c, Line &g

Info 830: Location cited in prior message
File C:‘\temp\benchmark.c, Line 5%

return -1;

Warning 42Z53: Custodial pointer "pl" (line %1) has not been freed or returned
File C:‘\temp\benchmark.c, Line 351

Info 830: Location cited in prior message
File C:‘\temp\benchmark.c, Line 3%

return -1;

Warning 423: Custodiel pointer "pi' (line 91) haes not been freed or returned
File C:‘Ztemp\benchmark.c, Line 351

Info 830: Location cited in prior message
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NEW v2.0 Sample Statistics Report, a Cleanscape exclusive:

1 Analysis | 2 Statistice | 3 Inheritance | 4 Include Tree | 5 Stack | 6 Prototypes
Analysis optionsa used to generate this report were:
+£fdi +macros +linebuf +linebuf —-width({0) —-zeroc(400)
—ic:h\progra~licleanscape\cpplintimainilbinilf co.lnt
—iC:%\PROGRA~IVMICROS~1 _NETA\VeThinclude -u
—summery (ci\progra~licleanscape’\cpplint\mainh\ reportscpplint . stt)
+atack (&efile=c:\progra~l\cleanscape’\cpplint\main'\ reports’\cpplint._stk)
—odl00 (c:\progra~licleanscapel cpplintimain\ reportatcpplint .pro) —wlik(l) -w2
—pagges(Z) +byph{common_h) —vf —d" WIN3Z" -"format stack=%fZ\tia‘\tin\tStithc"™ +e574
tprogram info{ocutput prefix—c:i‘\progra~licleanscape’\cpplintimain‘\reportsicpplint )
Cohvtemphbenchmark files.lnt
¥»» Statistica:
Number of source filea: X
HNumber of files processed: 4
Total number of symbols: 135

Buto 11a

static 3

function 1a

member function a

instence member a

EnuUmerstor a

type a

lebel a

clags template 4]

function template 0

nemespace 1

template parameter a

using declaration 4]

<indeterminate> 3
Individual message Summary
Count Type Number Text
4 Error 140 Expecting ___
1 HWarning 413 Likely use of null pointer ° ' in __ argument to OpErator
la Harning 423 Custodial pointer ' " {__) has not been freed or returnec
4 HWarning 438 Lesat walue sssigned to warieble ' " () not used
b Warning 445 Pointer wvariable ' " previously deallocated
15 Warning 522 Highest operation. ____ "____". larcks side-effects
2 Warning 527 Unreachable code at token ' ¢
Z Warning 525 Symbol " " () not subsequently referenced
4 Warning 530 Symbol " " () not initialized
1 Warning 533 function ' ' should  return & wvalue (3ee __ ]
13 Warning 534 Ignoring return value of function " ' (compare with _ )
2 Warning 550 Symbol ' " {_ ) not accessed
2 Warning 564 variekle " " depends on order of evaluation
4 HWerning 5%3 Custodial pointer " " () posgibly not freed or returned
22 HWarning &l13 Possikle use of null pointer ' " in _ argument to operatd
= Warning &44 Varisbkle " " {__ ) may not have been initislized
1 Hote 574 Worst cese function for stack usage: _ See +stack for a fi
Errors Warningas MHotes Info

4 43 1 0

Totel messages: 98
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NEW v3.0 Sample Inheritance Report, a Cleanscape exclusive:

1 Analy=iz | 2 Statisticz | 3 Inheritance | 4 Include Tree | 5 Stack | & Prototypes

Cther+
I

ThirdParent
|

SubClasaSeven
SubClass3ix

InheritanceRoot
+-5SubClassine

+-SubClassTwo
ddditional parent: IwosOtherParent

I

+-SubClazsFive
Bdditional parent: Other
Bdditional parent: ThirdParent

+-5SubClaszssFive
kdditional parent: SubClassTwo
kdditional parent: ThirdParent

+-SubClassFive
kdditional parent: SubllassTwo
Additional parent: Cther

TwosCtherParent

+-5ubClassTwo
Additional parent: SubkClassCne
I
+-5ubllassFive

ddditional parent: Other
tdditional parent: ThirdParent

Unconnected clasaes:
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NEW v3.0 Sample Include Tree Report, a Cleanscape exclusive:

1 Analysis | 2 Statistics | 3 Inherttance I 4 Include Tree | £ Stack | & Prototypes |

BEGIN INCLULDE TREE

Source File examplel.cpp
SubClassTwo.cpp
SubClassine.cpp
InheritanceRoot.cpp
TwosOtherParent. cpp
SubClassSix.cpp
SubClassSeven.cpp
ThirdParent.cpp
Other.cpp

Source File fpatch.c
<stdio.h>
<crtdefs.h>
<sal.h>
<sourceannotations.h>
<vadefs.h>
<swprintf.inl>»
<vadefs.h>
<stdlib.h>
<crtdefs.h>
<sal.h>
<vadefs.h>
<limits.h>
<crtdefs.h>
<sal.h>
<vadefs.h>
<ctype.h>
<crtdefs.h>
<sal.h>
<vadefs.h>
<string.h>
<crtdefs.h>
<sal.h>
<vadefs.h>

REDUNDANT INCLUDE SEARCH BESULIS

<limits.h»==>c:\progra~li\micros~2.0\vc\includetlimits.h
=>»c:\progra~1limicros~l.0\vech\includellimits.h

InheritanceRoot.cpp==rc:\progra~licleans~141pp\exanples\incsub~14inheri~1.cpp
==>ci\progra~lhcleans~1\lpp\exanpleshinheri~1.cpp

SubClasslne.cpp=—=>c:\progra~licleans~1\1pph\examples\incsub~1%subcla~1.cpp
=rc:h\progra~l\cleans~1%1pp\exanples’ subcla~3.cpp

<ctype.h>==rci\progra~l\micros~2.0\vc\include\ctype.h
==>»g:\progra~l\micros~1l.0\vc\include\ctype.h

<string.h»>==>c:\progra~li\micros~2.0\vch\include\string.h
=>»c:\progra~1li\micros~1l.0\vec\include\string.h

<crtdefs.h>»==>c:\progra~l\micros~2.0\vchinclude\crtdefs.h
=rcih\progra~l\micros~1.0\vc\include\crtdefs.h

<gtdlib.h»>==>c:\progra~1l\micros~2.0\vchincludet stdlib.h
==>»c:\progra~limicros~1l.0\ve\include\stdlib.h

<stdic.h»==>c:\progra~li\micros~2.0\vc\include'stdio.h
=rc:\progra~l\micros~1.0\vc\include\stdic.h

<gal.h>==>c:\progra~1l\micros~2.0%vchincludehsal.h
==>»g:\progra~l\micros~1l.0\wvc\includeisal.h

<awWwprintf.inls>==>c:\progra~limicros~2.0\vc\includehswprintf.inl
=>»c:\progra~1limicros~1l.0\ve\include\swprintf.inl

<wvadefs.h>==>»c:\progra~1l\micros~2.0\vchincludetvadefs.h
=>»g:\progra~limicros~1l.0\ve\include\vadefs.h
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NEW v2.0 Sample Stack Usage Report, a Cleanscape exclusive:

1 Analy=iz | 2 Statistics | 3 Inheritance | 4 Include Tree | 5 Stack | 6 Prototypes
Function MName Ruto Stack Category Calls
a3senblytest 16 16 finite <NOne>

catchme g8 finite <NOne>
catchme?2 12 12 finite <none>

guardme 14 16 finite <none>
interfuncl o] 8 finite <nones
interfuncld 24 44 finite interfuncll
interfuncll 12 12 finite <none
interfunc? 12 28 finite interfuncl
interfunc3 a 0 finite <NONe>

main 12 0 calls recursive recursivefuncs
MEMOTY 20 60 finite malloc
pointer 24 24 finite <nonex
recursivefuncl 8 0 recursive loop recursivefuncl
recursivefunc? 8 0 calls_recursiwve recuraivefuncl
returnvalue 12 12 finite <IOne>

showall 28 68 finite nalloc

Sample Prototype Report:

1 Analysis | 2 Statistics | 3 Inheritance | 4 Include Tree | S Stack | & Prototypes

extern int returnvalue{int);

extern volid interfunc3 (void):
extern int interfunc? (void);

extern int interfuncl0({int):
extern int showall {int):

extern int main{int, char *¥*):
extern int pointer{int):

extern int catchme {int);

extern int catchme?{int);
extern int assemblytest (int):
eXtern int baz;

extern int memory{int);

extern int guardme (int);
extern int *recursivefuncl {int,
extern int recursivefunc? (void):;

extern int interfuncl (int *, int *):

extern int interfuncll (const int *, const int *,

imt *):

const 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:

Help Projezt File Proces:  Repoit
T = =l
. ohrgeleresher - |D|||l:i'||u |MI| -

k) p
Comimct Clsanscope Preject- piciezt]

Cleanscape hom= pace: 7

C:Fiogram Fles CleanzcaperLFLL S'\exa mple

Mot LinPus

or

b. The Cleanscape C++lint Help browser will appear:

Cleanscape C++lint Help EIEE
Hame | Fr M ext E it
Topics
.A e
1. Introduction Cleanscape C++1lint
1a. New F bV E B C/C++ SOURCE CODE RANALYZER
a. I E“. camres by 'CfSlO‘ﬂ. Veraion 3.0
2. Running Cleanscape C+Hint
3. Analysis options Cleanscape Software International
4 Cleanscape C—]:f:atreports 13170-B Central Ave. SE, #353
5 (] C++int Mise Outi Albugquerque, NM 87123
L SRy e o Telephone: (505) 246-0267  Fax: (505) 514-0721
6. Projects E-mail: sales@cleanscape.net -or- supportl@cleanscape.net
7. Documentation

Copyright 2002-2009% Cleanscape Software International
and Gimpel Software Inc.

CLEANSCAPE B e
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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. Click and hold the left mouse button while dragging to select text.
b. Press the right mouse button inside reports frame
c. Select Edit -> Copy
d. The text can now be pasted into other applications (e.g., Microsoft Word).

Analysie | Prototypes |

——— Module: C:\Progra~l'\Cleanscape'\cpplint\examples\examplel.cpp
File C:\Program Files‘\Cleanacape‘\cpplint\examplesa‘\SubClassSeven.cpp,
public: fool) {
Harning 601: No explicit type for symbol 'SubClsssSeven::foo', if
File C:%Program Filesh\Cleanscape'cpplintiexampleshSubClassSeven.cpp,
it+;

Harning 530: Symbol "i" |

1
i Fie *
HWarning 533: function "SubClassSever . T
File C:%ZProgram Filesh\Cleanacapehcpplini]

! Search ¥|
< ,|  Select Al

Harning 550: Symbol "i" (line 8) no | Unselect Al

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:

B =101x]

(ST T Flali. Casw.
& larand " enack [T P S
T bechveard £ ragmen 7 4wcasa
Find |
|Il:l:

Find £1 | L'.anc-al|

d. The search result(s) will be highlighted.
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K. Operating the GUI using the Keyboard; Keyboard Shortcuts

All aspects of the Cleanscape C++lint 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

LContents and Index
Open GUI Manual CAPE
Open PC-Lint Manual

Change license key

Email Cleanscape
Clean=cape web page

About Cleanscape C++lint

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

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

Cleanscape C++lint BE®E
Project Fie Process Report Help
@ = =
; CLEANSCAPE

Project - project]

Analysis | Prototypes

C:\Proaram Files\|

5 = |
Warning 578: Declaration of symbol 'state’ hides symbol *state’ (line 235)
File C-\DProgra~1\Cleansczpe\cpplint\examples\knightstour e, Line 23
Infoc 2830: Location cited in pricr message

File C:\Progra~1\Clesnscspe\cpplint\examples\knightstour.c, Line 152
1

Warning 550: Symbol 'state' (line 148) not accessed 5
File C:\Progra~1\Cleanscepe\cpplint\examples\knightstour.c, Line 148

Info 830: Location cited in prior message

A

File C:\Progra~1\Cleanscspe\cpplint\examples\knightstour_c, Line 154
bool ValidMove (pointT pt) {

b Error 129: declaration expected, identifier 'bool' ignored
4\ \ > File C:\Progra~l1\Cleanscape\cpplint\examples\knightstour.c, Line 154
bool ValidMove (pointT pt) {
——— =P =

Remove File | Select All | Select None

Warning 578: Declaration of symbel 'pt’ hides symbol 'pt' (line 27)
Lint Analysis Repmsl Mscupmnsl File C:\Progra~1\Cleanscspe\cpplint\examples\knightstour.c, Line 27
Info 830: Location cited in pricr message
File C:\Progra~l\Cleanscape\cpplint\examples\knightstour.c, Line 15§
return {TRUE) ;

¥ Enable Wamings

Error 40: Undeclared identifier 'TRUE'
* Warings only e

@@@Gﬁ

Diab d File C:\Progra~1\Cleanscspe\cpplint\examples\knightstour c, Line 158
i + info Eco return (FALSE) ;
Ll Franklin
oAl 5 Error 40: Undeclared identifier 'FALSE'
nu

File C:\Progra~1\Cleanscape\cpplint\examples\knightstour e, Line 181
pointT StartingPo(inc i) [

I™ Enable Library Warings | Gnu_233_and_later
HP

I~ ANSl-only HFP_ACE Warning $78: Declaraticn of symbol 'i° hides symbol 'i’ (line 28)
B T File C:\Progra~1\Cleanscape\cpplint\examples\knightstour_c, Line 28
sl Hight Info 830: Location cited in prior message
e B File C:\Progra~1\Cleanscape\cpplint\examples\knightstour.c, Line 1&2
Target Systen: -

peintT pt;

. W!

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

Feady
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of the background color, the icon buttons in Element 1 will not show the
dotted-line highlighting.

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 analysis 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 (Statistics report in Element 5)
<ALT>+<3> Jump to Report #3 (Inheritance report in Element 5)
<ALT>+<4> Jump to Report #4 (Include Tree report in Element 5)
<ALT>+<5> Jump to Report #5 (Stack Usage report in Element 5)
<ALT>+<6> Jump to Report #6 (Prototype report in Element 5)

L. Changing fonts 7/ sizes

To change the fonts and sizes used within the GUI, edit the text file cpplint.i ni
located in the mai n subdirectory on Windows or your $HOME directory if *nix.

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

nane size style

where name is any font name on your system (enclose in curly braces if spaced),
si ze is an integer font size, and
style isone of:  nornal bold italic wunderline

Example: report text = {Lucida Consol e} 9 normal
Specifying all three font characteristics is recommended.

NOTES: The GUI will attempt to substitute Helvetica 10 or Courier for invalid
fonts. The case of the font name can be a factor.
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M. The Cleanscape GUI and a <CSl pr oj ect >. | nt file

NEW v2.0 The Cleanscape C++lint GUI now automatically looks for a PC-lint indirect file
with the same basename as your saved project. For instance, if you saved your
project as myproj (C++lint adds a . csi extension), the associated indirect file
C++lint searches for is nyproj .| nt in the same directory as nyproj . csi .

Because of where C++lint places <CSl proj ect >. | nt in its control commands to
PC-lint, that file will override any conflicting directives present in the co- xxx. | nt
file for the compiler you selected in the Target System dropdown. This allows
you to make customizations on a per-project basis while leaving the co- xxx. | nt
file unaltered - important for perhaps other users on the project and because the
co- xxx. I nt file could be overwritten during a C++lint product update!

You can create <CSl proj ect >. | nt manually, or a new file of that name will be
created if you click the View... button on the Misc Options tab in the lower left
frame of the GUI (see Section 4.B.7). This button will also open co- xxx. | nt —
which we recommend you simply view — and make any adjustments in

<CSl project>.Int.

Finally, <Csl proj ect >. | nt allows you to add refinements to certain PC-lint
commands enabled by the GUI, or to add PC-lint operations not supported by the
GUI at all. This makes perfect sense, since some PC-lint operations (e.g.,

- st rong) will vary so much between individual users that automation (or even
semi-automation) in the GUI offers little benefit.

Order of precedence. The options specified in co- xxx. | nt are at the lowest level
of precedence. Any like-named operations specified in <CSI pr oj ect >. | nt
override those in co- xxx. | nt . Any operations specified in the GUI (whether
enabled by clicking its checkbox or not) will override the same options specified
in <CsSl pr oj ect >. | nt, except for the following:

-passes(n, optl, opt2)

-a(standard)

-zero(n)

This is due to the inconsistent nature of these commands. Thus, for example, if
you have selected ‘3’ in the Passes dropdown on the GUI's Lint/Source Options
tab, but you have specified —passes(4, , +e551) in your .| nt file, the latter will
run, not the former.

Non-overridable. The following options set by the GUI should not be overriden by
the user, since proper handling of the PC-lint output depends on their being set
correctly. Contact support@cleanscape.net if this becomes a problem for you:

-format _stack()

-format _summary()

-h()

-od()

Allowable/recommended. The following options are allowed and in some cases
recommended:
NEW v2.0 . -strong() // an extremely powerful feature with new dimensional analysis
capability; see Chapter 9 of the PC-lint user’'s manual
-stack() // if you want to specify precise settings for your program
-source() /7 if you want to customize the source listings in analysis output

Page 31


mailto:support@cleanscape.net

Cleanscape C++lint User’s Guide

PART V Running Cleanscape C++lint from IDEs

A. Overview

For customers who develop their code in Integrated Development Environments
(IDEs), it is more useful to operate C++lint from within the environment.
Advantages include:

Cleanscape C++lint reads project information (especially the file list, include
directories, and definitions) — no need to re-specify.

Deep integration: C++lint uses the output window of the IDE for results and
hyperlinks to the source files using the IDE’s internal editor.

Fewer windows to shuffle between.

All Microsoft Visual Studio versions are supported: VS6, VS2003.NET, VS2005,
VCX2008, VS2008, VCX2010, and VS2010. Other IDEs may be supported via
the External Editor option in the Cleanscape GUI (see Sec. 4.B.6).

NEW v3.0 Eclipse integration is available. To obtain integration instructions or request
deep integration for your IDE, email sales@cleanscape.net.

B. Installation

NOTE: The installers will not operate in Windows 98! If you are a Win98 IDE
user, please contact support@cleanscape.net.

To run C++lint from IDEs, you need to have registered and activated the product
as described in Section 3.

Installation for all Visual Studio versions occurred automatically when you
installed Cleanscape C++lint. If you added a new version of Visual Studio or
otherwise want to rerun an IDE installer, please read on.

NOTE: Care has been taken in version 2.0 to allow users who are not logged in
as “owner” to successfully install the Visual Studio tools; if you encounter
problems, install as owner (or have your Administrator install the product for
you) and notify support@cleanscape.net .

Available installers are in directory <i nstal | _di r>\i dei nstal |

Select the installer corresponding to the version of the IDE you wish to integrate
with. Other IDEs will be supported in the future; to request deep integration
with your IDE, email sales@cleanscape.net.

From the i dei nst al | directory, type the name of the installer you wish to run.
After a few moments, you will see

The operation conpleted successfully
in the command window. This indicates that the Cleanscape tools have installed

correctly and that Cleanscape C++lint is available directly within your IDE! If
you encounter any problems, please email support@cleanscape.net.

C. Operation

For Microsoft Visual Studio, the installer placed five “External Tools”, found in
the “Tools” dropdown menu. A description of each tool follows. In the titles for
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each tool, below as well as on the “Tools” dropdown menu, the underlined letter
indicates the default “accelerator key” for that tool.

Clicking ALT-T then the underlined accelerator key represents a shortcut to
running that tool. For details on the actual operation of PC-lint and its control
and reporting options, refer to the companion document, PC-Lint Reference
Manual (bookmarked in the Acrobat .pdf version of this document).

NEW v3.1 Tools have been reordered.

1. PC-lint Project Setup - tool by Cleanscape

NOTE: This option must be run first to successfully analyze projects or
modules with tools 2, 3, and 4.

This option does not run any analyses, but instead parses the Visual Studio
project file for the list of source files, include directories, and defines
comprising the current project. These values are then placed in a PC-lint

<l DEpr oj ect >. | nt file, created and maintained by this tool.

Rerun this tool each time the project changes (changes to the source file list,
include directories, or defines). Because the <I DEpr oj ect >. | nt file will be
rewritten each time the tool is run, do not edit the file!

HINT: Be sure to save your project before running this tool!

Separate from <I DEproj ect >. I nt, a std. I nt file is used to specify analysis
control settings to PC-lint. std. | nt is never changed automatically, and is
therefore the place to set PC-lint options on a per-project basis.

NEW v2.0 You can use the Cleanscape GUI to generate ‘ =~ ‘ ‘ “ =
analysis switches for you. To do so, set the \g \E ‘E’ b-: | ‘_:@E
analysis options within the GUI as described in Sections
4.B.5-7 and the Online Help. When done, select File — Save Lo

VS std.Int or use the corresponding button on the shortcut Lpen
bar; std. I nt will be saved to your project’'s root directory. Joe=

Save

The Project Setup tool will ask you if you wish to use the Save As.
Cleanscape GUI in this manner. If the GUI is not used and
no std. I nt exists already, Project Setup will create a skeleton =
std. I nt file in the project’s root directory.

USAGE NOTES:

1. The GUI's “Target System” setting is saved within a comment - for IDEs,
the compiler value is set automatically by the Cleanscape tools. Do not
uncomment this line if using an IDE.

Recent Projects 4

Exit

2. If std. I nt already exists, it will not be altered.

Files are automatically determined when running the Visual Studio Project
Setup tool; any GUI entries are ignored.

After creation, this tool opens std. | nt in Notepad. This provides your first
chance to manually enter project-specific control settings for PC-Lint. Read
the comments in the std. I nt file for startup information.

Rerun this tool each time the project contents change (e.g., when files are
added or deleted). If a std. | nt file exists, its contents are preserved.
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2.

NEW v3.1 4.

NEW v2.0 5.

PC-lint Single Module - tool by Cleanscape

Use this tool (after having set up the project by using tool #2 above) to run
PC-lint over a single module. The difference between this tool and tool #6 is
that all your project information is made available to the analysis; that is, it is
analyzed within the context of all your build settings.

Analysis results appear in the Output window. Double-clicking on any error
message will cause Visual Studio’s built-in editor to jump to the line number
in the source file causing the analysis message.

The system include directories for the version of Visual Studio you're running
are obtained automatically for each analysis — great if you have multiple
versions installed or you don’t have the INCLUDE environment variable set.

PC-lint Entire Project - tool by Cleanscape

Use this tool (after having set up the project by using tool #2 above) to run
PC-lint over the entire project sourcebase. As with the single file tool (#1
above), analysis results appear in the Output window. Double-clicking on
any error message will cause Visual Studio’s built-in editor to jump to the line
number in the source file causing the analysis message.

The system include directories for the version of Visual Studio you're running
are obtained automatically for each analysis — great if you have multiple
versions installed or you don’t have the INCLUDE environment variable set.

PC-lint Entire Solution - tool by Cleanscape

Use this tool (after having set up the project by using tool #2 above) to run
PC-lint over the entire solution set. This tool scans the specified solution file
for .vc(x)proj files and for each project, searches for an <l DEpr oj ect >. | nt file;
if found, a project analysis occurs as defined by its . | nt files.

Analysis results appear in the Output window. Double-clicking on any error
message will cause Visual Studio’s built-in editor to jump to the line number
in the source file causing the analysis message.

The system include directories for the version of Visual Studio you're running
are obtained automatically for each analysis — great if you have multiple
versions installed or you don’t have the INCLUDE environment variable set.

PC-lint Edit LNT Files - tool by Cleanscape

This tool conveniently invokes Notepad to edit the st d. | nt and the

<| DEpr oj ect >. | nt files (described in #2 above) associated with the current
project. Do not edit the <I DEpr oj ect >. I nt file as it can be overwritten at any
time; it is opened here for quick reference only.

PC-lint Single File - tool by Cleanscape

Select this command to run Gimpel PC-lint over the currently selected file.
Analysis results appear in the Output window. Double-clicking on any error
message will cause Visual Studio’s built-in editor to jump to the line number
in the source file causing the analysis message.

This is a “standalone” mode and can be applied to any single file.
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The system include directories for the version of Visual Studio you're running
are obtained automatically for each analysis — great if you have multiple
versions installed or you don’t have the INCLUDE environment variable set.

NEW v3.1 7. Invoke C++lint GUI - tool by Cleanscape

Select this command to scan your existing project and extract relevant
information into a Cleanscape C++lint GUI . csi file, and then invoke the GUI
using these settings. This is useful to take advantage of new reports available
from the GUI (e.g., class hierarchy, include tree, stack, and statistics).

The screenshot below shows the Cleanscape tools installed in Visual Studio’s
Tools dropdown menu. It also shows the analysis results of the current project.
The highlighted line in the Output window (bottom) was
double clicked, resulting in Visual Studio’s editor (top window) jumping to the
source file /7 source line (line 11) that caused the analysis message.

The hyperlink feature also makes it very easy to add PC-lint “magic comments” to
refine analysis at the block or statement level. For more information on this
advanced feature, see Sections 5.1 and 5.2 of the PC-Lint Reference Manual.

I File Edit View Project Build Debug | Tools | Window Help
I’_—/Benchn:ar;.cq; Eenchmark.lntlé EENCHMNE,V' :—j MAttach to Process... Ctrl+Alt+P - XX E
E— " | F = =9
| (Glebal Scope) % .CDHHECt o B e Solution Explorer - Solution 'benc... @ Sl 5’
I F o
53 ipl = {int *)mall =7 | Code Snippets Manager... Ctrl+ K, Ctrl+B d for NULL{| &= o
i ip {int *)malloc(s| [ ppet g K = o Bl @ E wI[E
I ;E if(arge == 0} { _CHDDSE Toolboy ftems... . J Selution 'benchmark’ (1 project) | %_n
56 a = 0;: ILDasm (= EH benchmark %
37 free(ipl): Visual Studio 2008 Coemmand Prompt - LA Header F”E_S L 'E:;L_
58 c=*ipl; /f* ipl h . . - [ Resource Files _3'
g PC-lint Project Setup - tool by Cleanscape . B Source Files g
&0 c=a; /* a might be PC-lint Single Module - tool by Cleanscape not used. * ¢ b2.c S
r s et ™ e
g1 c=Db; /% b is unin o PC-lint Entire Project - tool by Cleanscape - &7 benchmark.c |
| = 62 c=ec+ ctt;r /* unde ) i . E
£z Eorfi =0k 5 1055k PC-lint Entire Solution - tool by Cleanscape | 4
64 if {*ipl — 0) { PC-lint Edit LNT Files - tool by Cleanscape g
=2 dEte ST Lagy, var PC-lint Single File - tool by Cleanscape =
66 return i; ]
67 3= 0p /% Dead o Invoke C++lint GUI - tool by Cleanscape f_
68 } External Tools... | l%UJ
9 } : z 12
a
70 ip2 = (int *)malloc(s el e e S e ned value nf | .3-
s ¢ *#ipl = 0; /* ipl mig Customize... | -
72 | Options... §
13 /* No return statementc -|| =
Qutput - 3 x
Show output from: PC-lint Single Module - tool by C - .91 ‘.—J _];, =4 =
Querying the license manager. .. -~

Bunning €4-bit version of BC-lint w3.00d built by Cleanscape.
Setting environment for using Microsoft Visual Studio 2008 xB8& tools.

——— Module: cihvtempi\benchmark_c (C)
ec:hvtempibenchmark _c(58,13) : (Warning $449: Pointer wariable '"ipl' prewiously deallocated [Reference: file c:%\temp‘benchmark_c:
c:Zvtempi\benchmark_c(58,13) : (Warning $#€13: Possible use of null pointer 'ipl' in argument to operator "unary *' [Reference: £3
c:hwtempi\benchmark_c{&0,8): (Warning #644: Variable "a' (line 43%) may not have been initialized)
c:Zvtempi\benchmark_c({&1,8): arning £530: Symbol 'b' (line 49) not initialized)
= mp\ benchmark 14): rning $564: variasble 'c' depends on or evaluation)
ezZvtemph\benchmark_c(62,14) : (Warning §564: wvariakble 'c' depends on order of ewvaluation)
c:htemp\benchmark_c{&4,17): (Warning #613: Possible use of null pointer 'ipl"' in argument to operator "unary *' [Reference: £j
—t:'\tem'\benchma:k.c-:éE,lEvJ: {Warning $593: Custodizl pointer "ipl' (lime 50) possikly not freed or returned)
wtemphbenchmark_c(&7,9): (Warning £527: Unreachable code at token "i") -
—— oot i) o E e :
I 3 Code Definition Window | 3 Call Browserl =] Output |£J, Find Symbel Results
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D. Uninstallation

To uninstall these tools from Visual Studio, you can use the Uninstaller located

in the nai n subdirectory. From a command prompt, type
uncpp -VS

Or, to manually remove any of them:
0. Open the Visual Studio IDE.

1. From the Tools dropdown menu, select “External Tools...” (in VS 6 select
“Customize...” then click on the “Tools” tab in the resulting dialog).

2. Click the tool you wish to delete.

3. Click the “Delete” button in the right side of the dialog box (in VS6 click
on the red X’ in the upper right corner).
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PART VI Running Cleanscape C++lint from the Command Line

NEW v2.0

A. Introduction

Cleanscape C++lint 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 PC-lint and its control and reporting
options, refer to the companion document, PC-Lint Reference Manual
(bookmarked in the Acrobat .pdf version of this document).

B. Operation

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

The format of the Cleanscape C++lint command line is quite simple:
cpplint <parameters_to_be supplied_ to PClint> <file_list>
Entering cppl i nt without parameters yields a command summary.

Details on all the command line parameters may be found in Chapters 4 and 5 of
the PC-Lint Reference Manual.

NOTE: If the command parameter contains a comma, enclose the parameter in
double quotes or use ‘!’ instead: most command interpreters consider a comma a
separator. On *nix, also enclose any parameters containing parentheses in
double quotes.

You can use the Cleanscape GUI to generate @ ‘E HE’“:-: ‘ “{;E

analysis switches for you. To do so, set the analysis
options within the GUI as described in Sections 4.B.5-7 and the
Online Help. When done, select File — Save VS std.Int or use the

New

. . 0
corresponding button on the shortcut bar, then navigate to the EEZL
directory in which you wish it to be saved. Usage notes: e
1. *nix users: we realize this isn’'t named very well, but we needed S

some way (in a couple characters) to distinguish this Save from
GUI-related operations. This function will still work very well

_ ) . . ) Recent Projects 4
for you in command-line mode and with Eclipse in the future...

2. For compatibility with C++lint’s Visual Studio mode, the GUI's -
“Target System” setting is stored within a comment. Uncomment this value
when running from the command line, as described in the comments within
the file.

3. Ifstd. | nt already exists, you will be prompted before overwriting.

4. For compatibility with the Visual Studio mode, filenames entered in the GUI’s
project are entered into the std. I nt file as comments at the bottom;
uncomment them for this command-line mode. Additional files may be
entered on the command line or appended to the std. | nt file one per line,
with double-quotes surrounding filenames with spaces, as described in the
comments within the file.

Page 37



Cleanscape C++lint User’s Guide

A sample st d. I nt file is shown below; yours may of course vary considerably.

// *** This file created by Cleanscape C++lint GUI on 21-Nov-08 ***
// Refer to the PC-Lint Users Manual for details on control settings.

+Fdi

+macros

+linebuf

+linebuf

-width(0)

-zero(400)
—ic:\progra~1\cleanscape\cpplint\main\lbin\If

// Uncomment the next line(s) for command line (non-1DE) operation:
//co-msc71.Int

//—-i1C:\PROGRA~1\MICROS~1.NET\Vc7\include
//+1ibdir(C:\PROGRA~1\MICROS~1 _NET\Vc7\include)

-summary(c:\progra~1\cleanscape\cpplint\main\reports\cpplint._stt)

+stack(&File=c:\progra~1\cleanscape\cpplint\main\reports\cpplint.stk)
-wlib(1)

-w2

-passes(2)

+byph(common.h)

-vf

-d_WIN32

// Add any additional PC-lint controls next:

// For command line operation, uncomment the sourcefile names below. Add
// additional files as necessary; enclose in double quotes if name has
spaces.

//C:\PROGRA~1\cleanscape\cpplint\examples\examplel.c
//C:\PROGRA~1\cleanscape\cpplint\examples\example2.c

C. Return Codes

A return code of zero (0) indicates that Cleanscape C++lint ran and ran
successfully without encountering any source errors.

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

There were one or more messages resulting from the PC-lint analysis over the
source code.

A description of each result is of course available in the analysis report. For a
complete list of analyses by number — including a link to detailed explanations,
see http://www.cleanscape.net/products/cpplchecks.html

If there was a problem starting the program or securing a key, contact
Cleanscape Technical Support at support@cleanscape.net. If you are under
maintenance, you may also contact Cleanscape Support for questions regarding
any analysis output message.

For more information PC-lint’s return codes and their uses, see Section 4.2 of the
PC-Lint Reference Manual (bookmarked in the Acrobat .pdf version of this
document). Of particular note in that section is the possible use of the —zero (#)
feature, which can keep the return code at zero when warnings — but not errors -
are encountered during the analysis. For this mode, —zero(400) is recommended.
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PART VII MISCELLANEOUS INFORMATION
7.1 ADDITIONAL STEPS FOR WINDOWS 2000 and LATER (USER PERMISSIONS)

A. Applicability

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

B. Details
1. For Cleanscape C++lint to run correctly, users must have “write” and “modify”
access rights to the installation directory and all its subdirectories.
a. Log in as “administrator” and finish installing Cleanscape C++lint.
b. Double-click on the “My Computer” icon on the desktop.

c. Navigate to and double-click on the installation folder. Select Properties
from the sub-menu.

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

21 2| x
Generel | Shaing | Secunty | Georerel| Chaing Semit |
| |':m':-:pr &m ﬁ
Admirisiabors [(BRTHUR A Dmires hebors |
: o € CRELTOR MWhER _ Femee |
YRE il Fakier T Fow Ussrs |4 RTHLIR P Ulsz)
Locaion C:\Progam Fikes 5 TrSTEM
e 121 W8 (12,772 EI7 buies] T Ll [AR THUIR L s=r)
Bizeon disk: 139 kA 454 B2 bygies] Peimissiare, fLbowe Derm
Cotsne  820Fiee, 121 Foldee Ful Ceonfiol O
Mecry O
Crestect Morciay, A pil 2, 2001, 522 16 FM FAlimad & Enmoubs O
Lisi Fioidkr Conieeva B O
i P [™ Rweactony Adanned Fezec =] O
e || |2 ck
idd=n
Akramesd.
=3 Al nhedlable permeEsons hom parent o pispegshe 1o s
et

or | Concel I | [ o | Cocd Appk

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

f. Click the “Apply” button.

g. Click the “OK” button. This should close the Properties window.

h. Cleanscape C++lint is now ready to run on Win2k for the “Users” group.
2. Care has been taken in version 2.0 to allow users who are not logged in as

“owner” to successfully install the Visual Studio tools; if you encounter

problems, install as owner (or have your Administrator install the product for
you) and notify support@cleanscape.net .
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7.2 ADDING AN EXTERNAL EDITOR TO THE GUI USING SETEDITOR

A. Introduction

By popular demand, Cleanscape has added the ability for users to specify their
own favorite editor to any Cleanscape product (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

On any platform, it is possible to edit file nyedi t or. | st manually; see the
comments inside the file, which is located in bi n subdirectory on Windows or
$HOVE (preceded by ‘.") on Unix/Linux. The Unix/Linux session on the next page
shows the contents of .nyedi tor. | st (substantially similar under Windows).

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:
"<install _dir>\bin\seteditor"

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

Unix.

From a shell prompt, run the following command:
<install _dir>/bin/seteditor

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

1. Naming the editor (a label identifier)

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, as is a Unix/Linux shell session.

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.

We also recommend setting your editor to run as a single instance.

Any number of editors may be added in this fashion. Added file information is
stored in file (.)nyedi t or. | st ; once successfully added, email your ()nyeditor. | st
file to support@cleanscape.net for inclusion in a Master file to share with other
Cleanscape customers!
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-“Name Editor

Enter a name for the Editor

Locate and select the editor

Im Look in: | i) Crimson Editor
idocs fEE
_.'ilink liaunch.exe M Enter Command Parameters
[ macros @nnt&pad.exe
_Jschemes {3 uninstal.exe Enter the command line parameters to open a file oK
) spec to a line number. Use LINEND (3l caps) where the _
) template line number should go, and PATH (all caps) where Cancel
b the full path to the source file should go. Examples: il
[ tools PATHILIMEMO,1) —-OR- +LIMEMNO PATH
Ecedt.cmd
|,-1:LINENO PATH|
File name: ||:E|:|t.ea-‘.e j Open
Files of type: | Executables ﬂ Cancel

suse:/homel/chris
eteditor

This program adds an external editor to th

fou will need to supply the c-:u'n'nar'l-:l Tine r a file and
jumping to a line number. r i t L documentation
first 1T necessary, or <Enter:> to prucee-:l

Use CTRL-C to exit at amy of the following prompts.
Enter a name the Edi 3 i

Enter the path for the Editor

Enter the filename T the Edit L

Is this a text-based editor 1'r'|ter'|-:|e-:| to run inside a console window?

Enter the command 11'r'|e par‘a.Tueter: to open a file to a Tine number.
Use LINEND (all cap
PATH ua'I'I cap~ where 1'he Tlﬂ'l path to the should go.
P (LINEND, 1)
-jerau'lr +L INEND --Tine LIhEh-l PATH
d to the 1i or Cleanscape GUI

Tile holds i tion r ir o itor to the Cleanscape GUI.
A Tine with "#" i

Program “"seteditor™ i r ively adds a file, or e-:l11' this file using the
template/e a.Tu;:l'Ie bel in column one). th_11i in the template
represents your ed - i ter -] ifying

1) the r Fi L gualified pathname ot FATH) and

2] how to jump to a specified 1ine when openir Fi (denoted as LINEND).

e that PATH and LINEND be in all caps, the executable starts with
and the editor path de NOT have a trailing

d” in the template is either a ¥ or a N and indicates whether the
: -based and intended to run inside a console wind This
Field (but must still be present) for win .

TEMPLATE:
edi -1abel Jeditor-filename editor-path text-based path-Tine

EXAMPLE:
+LIMEND PATH

--Tine LINEND PATH
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7.3 USING SETUPGCC and SCAVENGE; file nyconpil er. | st

A. Introduction

When running gcc/g++ or compilers that aren’t supported by PC-lint already (i.e.,
no corresponding co- <xxx>. | nt file exists), certain internal information is
required to eliminate spurious analysis messages. In the case of gnu, this
internal info is based on options selected when building the compiler on-site; for
non-supported compilers, it's obviously information not previously obtained.

Two external companion programs, set upgcc and scavenge, are provided
exclusively by Cleanscape exclusively to help you extract this information in an
automated fashion.

With set upgcc, helper files are uniformly named if you follow the steps; the
information will be made available in an automated fashion to C++lint. With
scavenge, the procedure is similarly automated but at the end some additional
information must be manually entered into an automatically created template.

B. Operation
The programs are located in <i nstal | _di r >\ bi n.

You can run either program via the command line; using Windows Explorer, you
can navigate to the above directory and then double-click the desired program.

Once started, follow the on-screen instructions.

C. Fully automated gcc/g++ setup using set upgcc

Since gcc and g++ are custom-built at each site, it is not possible to know
beforehand all the defines, macros, include directories, etc., specified during the
build. Cleanscape provides an exclusive tool to automate extraction of this
information and place it in helper (. h and . I nt) files later consumed by C++lint.
The result is a comprehensive analysis of code with no false positives.

A set upgcc session on Linux is shown next; user input has been colored

redhat:/usr/local/cleanscape/bin# setupgcc

This program extracts unique settings (internal defines/macros and default
include directories) for gcc/g++ on this system for use by C++lint. An
interactive command line session confirms the correct compiler, gathers
the info, and stores it. |If your gnu compiler is rebuilt, then force

this program to retrieve new data by running setupgcc —FORCE

Both gcc and g++ found; which do you use (gcc/g++)? g++
To get the right predefined macros, enter the compiler options you specify
during builds, or <ENTER> to accept the default in parentheses below.

-0

Built /home/lint/build/unixbcsi/prod/cpplintgui.dir/main/lIbin/1f/mygpp.-Int
and  /home/lint/build/unixbcsi/prod/cpplintgui.dir/main/lbin/1f/mygpp.h.

Command line: Add "co-gpp.Int® as a parameter when running “cpplint”.
GUI: Select "g++" in the Target System dropdown.

To test your configuration, try the command line or GUI on file
"testcfg.cpp™ located in the examples subdirectory.

Press <ENTER> to exit...
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D. Using scavenge to install a new compiler to C++lint

scavenge is an interactive command-line program that extracts internal, built-in
macros used by the compiler. This scavenged data, along with the system
include directory information you provided along the way, is saved to a template
compiler options file hereinafter referred to as co- <nane- you- gave>. | nt . By filling
in the other sections of this template, you will have captured all the data
necessary for a robust — and accurate — analysis using this new compiler!

scavenge will automatically open co- <name- you- gave>. | nt using a system editor,
during which you can enter additional information in each section.

Lastly, scavenge will edit file myconpi | er. | st located in the bi n subdirectory, or
$HOVE (preceded by “.") if *nix. This file is used to load your new compiler in the
GUI's Target System dropdown. See the comments inside (.)nyconpil er. | st if
you’'d like to know more. To delete an added compiler, delete its corresponding
entry in this file.

Any number of compilers may be added using scavenge.

A sample scavenge session is shown on the next page; user input has been
colored . The resulting co- BCC55. | nt file is shown on the page after that.

The template file for creating the compiler options file is
<install _dir>/main/lbin/lf/myconpiler.Int.

User contributions welcome! Send your co- <nane- you- gave>. | nt file and your
entry in (.)myconpi | er. | st 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 compilers.html.

E. Changing a compiler’s default Include directory

The Cleanscape GUI automatically adds the default include directory created
when the compiler itself was installed. If you installed to a directory other than
the default chosen by the compiler’s installer, this directory will be incorrect.

Change it by editing (.)nmyconpi | er. | st to contain the correct directory path in 8.3
format. For instance, if your Microsoft C 6.0 include directory is
c:\progra~1\m cros~4\vc98\i ncl ude instead of the GUI's default of

c:\progra~1\m cros~3\vc98\i ncl ude, edit nyconpi | er. | st to add the line,
M crosoft_6x__ co-nsc60.Int__ c:\progra~1\m cros~4\vc98\i ncl ude
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c:\cleanscape\cpplint\bin> scavenge

This program extracts built-in macros for compilers not yet supported in
C++lint. An interactive command line session obtains compiler basics,
gathers the info, and creates a co-xxx.Int template which you later edit.
In this interactive session, you will need the following data:
The full pathname of your compiler
The full pathname to or the compiler options for an internal preprocessor
The compiler options specified during builds (or within makefile)
The preprocessor options to output to a named file
The directories containing the compiler®s header files (the ones specified
using angle brackets in your #include statements)

If you don"t have this info, hit <CTRL-C> now to exit and rerun later, or
press <ENTER> to continue...

Great! Let"s get started.

We need a short label name for your compiler which will be used to name your
co-xxx.Int compiler. For instance, if your compiler is the Greenhills C
compiler for the 1960 processor, you might choose GHC960, whereupon the
resulting compiler options file would be named "co-GHC960.Int".

Enter a label name for your compiler: BCC55
Is your project C or C++? (c/cpp): cpp
Enter the full pathname of your compiler: c:\borland\bcc55\bin\bcc32._exe

Now we need some preprocessor information.
Is it a unique program or just compiler switches? (P/S): p
Enter the full pathname of the preprocessor: c:\borland\bcc55\bin\cpp32.exe

Now enter the preprocessor options to

- Enable preprocessor output, if necessary.

- Disable any source line info, if necessary.

- Output to a specified file; use the word FILE place the filename.
IT the preprocessor only outputs to "stdout®, type the word STDOUT.

EX. 1: Microsoft. /EP STDOUT
EX. 2: Borland. -P- -oFILE
EX. 3: Generic Unix. -P STDOUT

Enter the preprocessor options: -P- -oFILE

Next, we need the directories containing the compiler®s include files (the
"system header files"). If already present in the INCLUDE environment variable,
type just the single word INCLUDE; type DONE when done.

NOTE: The contents of INCLUDE env. var. are EXcluded by default, so you must
specify the word INCLUDE if you want its contents.

Enter dir path, INCLUDE, or DONE: c:\borland\bcc55\include
c:\borland\bcc55\include added OK.

Enter dir path, INCLUDE, or DONE: done

Enter the compiler options you specify during builds (e.g., as specified in
your makefile), or press <ENTER> to accept the default in parentheses below.

-0

Obtaining built-in macros; this may take a couple minutes... done.
Processing macro list... done.

Cleaning up... done.

Building co-BCC55.Int... done.

Adding bcc32.exe to GUI Target System dropdown... done.

To remove it later, delete the BCC55 line from file
C:\PROGRA~1\cleanscape\cpplint\bin\mycompiler.lIst

Now opening in Notepad; add data for each section as described in the comments.

Now you are ready to test your configuration:
Add co-BCC55.Int on the command line -OR-
Select BCC55 in the GUI Target System dropdown.
Specify "-wl® (command line) -OR- select "Errors_only® (GUI).
Specify "+fdh" (command line) -OR- select "Append .h* (GUI)
if your compiler uses the same .h header file for both C and C++.
Use input File "testcfg.cpp” located in the examples subdirectory.

Press <ENTER> to exit...
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co-BCC55.Int - Compiler options file for bcc32_exe

Template by: Cleanscape Software
Date: 30 Nov 2008
Author: <your name here>

This file can be used to create a PC-lint compiler options file for
compilers not yet standardized at Gimpel.

A similar file is created when you run program scavenge (located in the bin
subdirectory); scavenge will fill in the macro section for you.

Each comment below is a section header of required information; when filled
in, you will get robust and accurate analyses using your new compiler! See
any of the existing co-xxx.Int files in main/lbin/lf as examples.

Section 1: include GENERIC co.Int options file
_Int

// Section 2: Compiler/machine architecture data sizes and alignment
// Format: -sb# /* &etc. Numerous; see section 5.3 of the manual

// Section 3: Exclude/include compiler reserved words
// Format: -/+rw(wordl, word2...) /* See section 5.7 of manual

// Section 4: Simple defines (e.g., machine architecture; MACROS -> Sec. 9)
// Format: -dname[=value] /* See sec. 5.7; NO space after -d

// Section 5: Flag options (e.g., wprintf formats, scoping, header naming)
// Format: -/+f<op> /* See section 5.5 of manual

// Section 6: Exclude/include error messages

// Formats: -/+e# /* See section 5.2 of manual
// -/+esym(#,syml,sym2...)

// -/+elib(#)

// Section 7: System (library) Include directories supplied with compiler
// Format: -ipath /* See sec. 5.7; NO space after -i
// +libdir(path) /* Controls analysis depth with -wlib()
—ic:\borland\bcc55\include

+libdir(c:\borland\bcc55\include)

// Section 8: Miscellaneous controls, e.g., -function(), -wprintf(), -/+v, -$

// Section 9: Macro definitions - extracted automatically by scavenge program
-d__FLAT__ {1}
-d_WCHAR_T{}
-d_WCHAR_T_DEFINED{}
-d__cplusplus{1}
-d_CPPUNWIND{1}
-d_M_1X86{300}
-dabs{abs}
-d_PUSHPOP_SUPPORTED{}
-d__TURBOC__{0Ox0551}
-d__ CGVER__{0x0200%}
-dalloca{alloca}
-d_INTEGRAL_MAX_BITS{64}
—-d_STDCALL_SUPPORTED{}
—dstrcmp{strcmp}
-dstrcpy{strcpy}
-d_WIN32{1}

-d Windows{1}
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