WHAT'SNEW IN C++LINT
L ast update: 20-Oct-2014

This document details the new and improved features of C++lint 2.0--3.5, including those made
possible with new information available from version 9.00L of the PC-lint/Flexelint core engine.

This document is organized by functionality rather than version history, which makes it hard for
existing users to see new changes at aglance. So as of version 3.1, we added Section O, next.

0.0 Update History

Version 3.5:
- GUI: Dramatic improvement in startup time
GUI: Clicking on message number in Analysis Report brings up a detailed discussion of the
analysis message; see Section 1.7.
IDE: New Rowley Crossworks
IDE: New support for Visual Studio through 2014
Core: Powerful support for MISRA 2012 and updated support for MISRA C++ 2008
Core: 109 new error messages for atotal of 1162
Core: Support for 116 compilers and versions of compilers
Core: Numerous feature enhancements. With version 3.5, we are adding a companion document,
readnewcore.txt, located in your ‘doc’ subdirectory. Newest features are at the bottom.
Version 9.00L isthe most significant release of the core in some time, so we encourage you
to read its section at the bottom of this readmefile.

Version 3.1;

Many key executables have now been compiled for x64 — a significant performance improvement
—including a 64-bit PC-lint core, a Cleanscape exclusive. Theinstaller handles the selection of
32- or 64-bit executables for your machine; on Linux there is a script in the bin subdirectory to
select 32/64.



1.0 Support for IDEs

With the 3.5 release, we now support
- Visual Studio from 6 through new 2014
New Rowley Crossworks

With version 3.1 we integrate with four IDEs (many more if you count versions!)
- Visual Studio from 6 through new 2012

New IAR Embedded Workbench

New Microchip MPLAB

New Renesas High-Performance Embedded Workshop (HPEW)

By “integrate”, we mean
- Weread the project files created by the IDE to obtain the source file list (omitting files

manually excluded by the user), include directories, defines/undefines, and any compiler
settings which may affect our analysis.

From this data we build a <project>.Int file to make the analysis exactly track the compilation.
The analysis can be started from the IDE.

Results are presented in the output window of the IDE.

Results are formatted so that double-clicking the analysis message jumps to the “ offending”
line of source code in the IDE’sinternal editor



1.1 Support for bypass headers (GUI) or precompiled headers (I DE)

M Cleanscape C++lint (:0) EE®E
Project  Fle  Run  Reports Help
| | | |J |J | CLEANSCAPE
Project - benchmark 1 fnalysis | 2 Statistics | 3 Stack | 4 Prototypes |
ihomeschisbenchmark.c |
-—— Moduls:  Shomefchrizdbenchmack, ¢ (C)
Including file Shomedchris/common.h {bypass)
File shome/chris/benchmark.c, Line 40
i=3; #* will newver be reached, j is not used wninitialised. */

Warning 527! Unreachabls cods at token ‘i
File f‘homs;’chrlsfbsnchmark ¢, Line 40
i ] 7* will never be reached, j is not used uninitialised. */

Warning 5300 Swmbol *§° ¢line 36} not initialized
File fhome/chris/benchmark.c, Line 36
Info 830 Location cited in prior message
File fhome/chris/benchmark.c, Line &
xEwm

T

Warning B44: Tariable ‘v’ {line 54} map not hawve been initialized

=) =
2 o Fil hr i hmaxk, Li C4
nddFile | Remoye File| Select Al | pesetect an o R e E L

File fhome/chris/benchmark.c, Line 74
=W

Lint # Source Options | Feports | Mise: Options I

w}a't{nmfg( E44:f§ariahls ‘pf (line 68) map not hawe been initialized
i File ome/chris/benchmark. ¢, Line E2

. Unit Check Dnly Tnfo 230: Location cited in pPrior message

File shome/chris/benchmark,c, Lins 93

_1 Analyze Libraries retum —1;

i ANS"DnIS" Warning 423: tustodial pointer ‘pl’ {line 31) hasz not been freed or retwmmed
: 3 File fhome/chris/benchmark.c, Line 51
W hin Source Dirs Tnfo 2307 Location cited in prior message
File fhome/chris/benchmark, s, Line 99
&l ,ﬂ,ppend h return —15\
Warning Level Errors+iWarnings Warning 423; tustodial pointer ‘p2’ (line 31) has not been freed or returned

File fhome/chriz/benchmark.c, Line 51
Info 830¢ Location cited in prior message

Authorfindustry Checks Mane File fhomefchrizs/benchmark. ¢, Lins 101

3
3
" Fpl = x;
Language Automatic ﬂ 2
Warning &12%: Possible wse of muall peinter ‘pl’ in argument to operatoer ‘unary ¥ [Referenc
Target System g+t ﬂ File /home/chris/benchmark.c, Line 33
Tnfo 531: RBeference cited in prior message
Fasses |2 ﬂ File fhome/chris/benchmark.c, Line 102
= *p2 = x;
b
Bypass header(s): |Cumm0n.h Warning G44: ¥ariable ‘p2’ ¢{line 31} map not hawe been initialized

File fhome/chris/benchmark.c, Line 91
Info 830¢ Location cited in prior message
File fhomefchrlsf"henchmark ¢, Line 102

g =
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Header processing, especialy for large application frameworks, can represent alarge—even a
majority — of the time spent analyzing the application. Consequently, by managing the “long
polesin the header tent”, the time savings can be quite substantial.

Bypass headers can greatly improve the speed of your C++lint analysis by physically scanning
the specified include (header) files only on their first encounter; the analyzer recreates the effect
of these files and their subheaders during subsequent encounters.

Precompiled headers, like st daf x. h in Visual Studio compilations, can be specified in the
project’sst d. | nt fileusing the—pch() command option; when processed, the C++lint analyzer
buildsa. | ph (lint precomiled header) binary file which is referenced thereafter.



1.2 Inheritance Report — a Cleanscape Exclusive new in version 3.0
This report shows the relationships between classes in the selected C++ sourcefiles. Itisa
hyperlinked graph of the class hierarchy, indicating parents and unconnected nodes.

1 Analysis | 3 Statistics | 3inheritance | 4 Include Tree | 5 Stack | € Prototypes |

InheritanceRoot
|
+-SubiClassine
|
+-5ubllassTwo
Additional parent: TwosOCtherBarent
|
+-SukllazaFive
Additional parent:

Bdditional p

nt: Other
rent: ThirdParent
Other+
I
+-SubllassFive
Additional perent: SubllassTwo
kdditional t: ThirdParent
ThirdParent
|
+-SubilassFive
Edditional parent: SubllassTwo
E

kdditional nt: Other

+-SubClazsTwo
Rdditional parent: SubClassine
|
+-5ubllassFive
: Other

: ThirdParent

SubClazaseven
SubClasssix

1.3 Include Tree Report — a Cleanscape Exclusive new in version 3.0
This report demonstrates the nesting structure of the Include files used by the selected C/C++
source file(s). Filenamesin angle brackets indicate system include files; these can optionally be
excluded from the report. Also optional is the “Redundant Includes’ check: a scan of all
directories in the Include path to determine if multiple occurrences of the same Include file name
are present. Thiscould indicate problems if different users define their Include paths differently.

Filenamesin red are hyperlinked to open it using the specified externa editor.



BEGIN INCLUDE TREE

Source File examplel.cpp
SubClassTwo.cpp
SubClassCne.cpp
InheritanceRoot.cpp
TwosOtherParent.cpp
Subllass5ix.cpp
SubClassSeven.cpp
ThirdParent.cpp
Other.cpp

Source File fpatch.c
<atdio.h>
<crtdefs.h>
<sal.h>
<sourceannotacions.h>
<vadefs.h>
<swprintf.inl>
<vadefs.h>
<stdlib.h>
<crtdefs.h>
<sal.h>
<vadefs.h>
<limics.h>
<crtdefs.h>
<sal.h>
<vadefs.h>
<ctype.h>
<cridefs.h>
<sal.h>
<vadefs.h>
<string.h>
<crtdefs.h>
<sal.h>
<vadefs.h>

REDUNDANT INCLUDE SEARCH RESULIS

<limits.h>==>c:\progra~l\micros~2.0\vec\include\linmits.h
=>»g:i:\progra~-1l\micros~1l.0\vc\include\limits.h

InheritanceRoot.cpp=—=>c:\progra~licleans~1\lpp\examples\incsub~1l\inheri~1.cpp
=>c:\progra~l\cleans~1\lpp\examples\inheri~1.cpp

SubClassOne.cpp==>c:\progra~licleans~1\lpp'\examples'incsub~1%3ubcla~1.cpp
==>c:\progra~l\cleans~1\lppiexamples’\subcla-3.cpp

<Ctype.hd==>c:i\progra~l\micros~2.0\vc\include\ctype.h
==>¢:\progra~l\micros~1.0\vec\include\ctype.h

<string.hy==>3g:\progra~1l\micros~2.0\ve\include\string.h
==>c:\progra~1\micros~1.0\ve\include\string.h

<crrdefs, h>==>c:\progra~limicros~2.0\vc\include\crrdefs.h
==bo i \progra~1limicros~1. 0\vevinclude\crodefs.h

<atdlib, hbembei\progra~l\micros~2.0\ve\includs\atdlib.h
=mbol\progra~liymicros~l.0\ve\include' atdlib.h

<atdio.h>==>c:\progra~l\micros~2.0\ve\include\atdio.h
==(>c:\progra~1limicros~1.0\vc\include\atdio.h

<aal.hreedc:\progra~l\micros-2. 0\ veiincludesal.h
mm>c:\progra~limicros~1.0\wehincludehaal.h

<awprincf,inl>s=>c:\progra~l\micros~2.0%\ve\include\ swprintf.inl
mm>o) \progra-~1imicrosa~1.0\ve\include\swprincf.inl

<vadefs, hre=(c:\progra~limicros~2.0\ve\include\vadefs.h
==>¢i\progra~l\micros~1l.0\ve\include\vadefs. h




1.4 Stack Usage Report — a Cleanscape Exclusive
Thisreport isatabular list of auto storage and stack requirements for each function in your
project; it is very useful for embedded systems development where the amount of stack (and
overall memory) can be mission critical.

1 Analysis | 3 Statistics | 3 Stack | 4 Prototypes

Function Name Buto Stack Cetegory Calls
essemblytest 1l& le finite <noney

catchme B B finite <none>
catchmeZ 1z 12 finite <nonex

guardme l& 18 finite <None>
interfuncl B B finite <none»
interfunclo 24 44 finite interfuncll
interfuncll 1z 12 finite <none»
interfunci 1z 28 finite interfuncl
interfunc3 a 0 finite <nonex

main 1z 0 caella recursive recursivefuncs
mEeEmory 20 &0 finite melloc
pointer 24 24 finite <none»
recuraivefuncl -] 0 recursive loop recuraivefuncl
recuraivefuncZ 5] 0 cella recursive recursivefuncl
returnvalue 1z 12 finite <nonex

showall 28 g8 finite malloc

1.5 StatisticySummary Report — a Cleanscape Exclusive
Thisreport is the melding information from several sources to produce areport with multiple
categories, as shown in the sample on the next page:



1 Analysis gm&sﬁcs| 3 Stack

4 Prototypes

Analysia options used to generate this report were:

+£fdi +macros +linebuf +linebuf -width(0) =-zero(400)
=ic:\progra~l\cleanscape‘cpplint\mainilbin\1lf co.lnt

-iC:\PROGCRA~1I\MICROS~1 MET\VeT\include -u
=summary(c:\progra~l\cleanscape\cpplinc\main\reportas\cpplinc.act)
+atack({sfile=c:\progra~l\cleanscape\cpplint\main\reports\cpplint.stk)

=-odl00 {e:\progra~l\cleanscape'cpplint\main\ reporcaicpplint.pre) -wlib(l) -w2
-passes(Z) +byphi{common.h) -vf -d"_WIN3Z" -"format_ stack=%f\tha\tin\ti%titic™ +e374
+program info (output prefix=c:\progra~l\cleanscape‘\cpplint\main\reportsi\cpplint )
C:\temp\benchmark files.lnt

>>> Statiastics:

Humber of source filea: 1
Number of filea processed: L]

Total number of symbols: 135
auto 110
static
function
member function
instance_member
enumerator
type
label
class_template
function_template
namaspace
tenplate parameter
using declaration
<indeterminate>

=
WOoOOoOFOQOOOODOODmDW

Individual message summary

Count Type Number Text

Errors Warnings Notas Info

4 a3 1 a

Total messages: 98

4 Error 10 Expecting

1 Warning 413 Likely use of null pointer ' ' in ___ argument to operator ' _
16 Warning 429 Custodial pointer "' (___ ) has not been freed or returned
4 Warning 438 Last value assigned to wvariable ' ' {__ )} not used

b Warning 445 Fointer variable ° ' previcusly deallocated

15 Warning 522 Highest operation, ' ", lackas side-effects

] Warning 527 Unreachable code at token " °'

2 Warning 5235 Symbol *___ " (___) not subsequently referenced

4 Warning 530 Symbol *_ ' {__ ) not initialized

1 Warning 533 function '___ ' should _ return a value (see ___ )

11 Warning 534 Ignoring return wvalue of function ' ' (compare with __ )

F Warning 550 Symbol "___ ' (___) not accessed

2z Warning 564 variable ' ' depends on order of evaluation

4 Warning 593 Custodial pointer " ' () possibly not freed or returned
22 Warning 613 Posgible use of null pointer " ' in ___ergument to operator
5 Warning 644 Variable ' * (__ ) may not have been initialized

1 Hote 274 Worst case function for stack usage: ___ See +3tack for a full




1.6 Functional upgrades. IDE
In version 3.1 you can now lint an entire Visual Studio solution.

Alsoin version 3.1, better integration with GUI for preparing inheritance, include tree, stack
usage, and statistics reports, and added to the VS Tools menu.

The std.Int file created by the C++lint integration into Visual Studio includes a
—pch( st daf x. h) line (commented by default).

The“Open . I nt” tool in Visua Studio now opensproj ect. I nt inadditiontostd. I nt.
Icon added for 1-button creation.of IDE st d. | nt file from the Cleanscape GUI:

Visual studio indirect files (. I nt ) reordered for improved operation.

Streamlined handshakes between GUI, VS integration mode, and core PC-lint engine.

A number of small bug fixes, including V'S integration when installing and not “owner” of the
machine and VS tool removal.

Lint / Source Options | Reports | Misc Options

17 Fu nCt I Ona'l upgr ad% G U I Refer to PC-lint manual Chap 5 before using this tab
Greatly improved startup performance in version 3.5.
Projects within the Cleanscape GUI may now havetheir Y= optens fies forins profect '—I
own proj ect . I nt file, which may be used to include direclories, sep. by spaces _BIOVSS- |
. . |c:\tem|:- CAPROGRA™IAMICROS 1. MET Y hing
- refine or override some of the GUI controls, System include (lbrary) directives, sep. by spaces
. |+Iibdir[E:\PHDGHA"1\MICHDS”1.NETWC?\incIu
- add PC-I | nt Commands SUCh as-—str ong( ) nOt Define symbols, separated by =paces
controlled from the GUI, and [Cwnnzz
. Undefine symbolz, separated by =paces
- supercede default options for the Target System
options specified in associated the co- xxx. | nt file  enabliisabie message, verbosity, fiag options
, - . , |
Theproject . | nt file is created by. clickingthe View... ' e comanic. mub threading options
button on the Misc Options tab, which also opens the |

co-xxx. I nt fileintheuser's specified External Editor.

Some hard-coded controls now made into checkboxes (e.g., number of analysis passes,
whether to search source directories for double-quoted header files— see sample screenin 1.0
intro).

System (“library”) include directories added by C++lint are now also flagged as such with

+l i bh() PC-lint directive.

Icon added for 1-button creation of IDE/command line

Lint/ Source Options | Reports | Misc Options |

std. | nt filefrom the Cleanscape GUI: v Swtstes—»T Source Listing
F [¥ Stack Usage [v Auto-zave reports
D ‘ ﬁ ‘ n :-i Kl rQ:— ‘ |v Wake Prototypes v Auto-load reports
‘—’ Color: [Black ﬂ
May now list source codein alysis report; great exterml o [GmeanEdiar |
for documentation. e % J
Editer lacation: 2 . i
Numerous visibility enhancements and small bug fixes [EvProga T\ Lo Frearammers B
G0 Tent Editor
A uiltiE dit

Starbaze Codetwright

UltraE dit
Wizual ShickEdit
Wisual Studio 2005 -




In version 3.5, clicking on an error message number (as opposed to the line number causing
the message) opens a detailed description of the error message in your system browser. So for
example, if you clicked on Warning 429 in the GUI's Analysis Report, your system browser
would open up to Message 429 like this:

E e ACuleanscaged Cpplingid ot edks, mis . e W T2 e
£ 4 & & neypca link/d e ch e ks, imi=a24 [i.3 | o0 i b gy B

§ e el e s

o ae

| ﬂ'!l!D.qudld painter 'Symbol (Locetion) hes not Il- pointer of sakn sorage class was sllocabed sinrage which was neither Fresd nor reburmad bo the caller. This represents a “memony

been fraed or refurmed |lemk™. & Tt i5 considerisd custhdial if It uriquely points I he clorage ared. It s not codeaerad ciictadial X has beon cophad. Thiss
int *p o= omew Inc[29]; S p is 2 cstodial poinver
int *g = pg A pis no longer costodial
p = mew inc[20); /f p again becomss oustodial
q=p 0 A poramaing custedial

|Hara g S nid lows ity Cudpdiad propenty by maraly participating n an anthivelic oparation.

14 pinter can e ks custodial propesty by pessing the pointer tn a Tuncton, I the parameter of the function s typed ponter i oot or if
El.hl fundition is & lrary function, that essEmption s nol made. For eempis

p o= malloc(lo):
strapy (p, "halle™):

Than p still has custody of storage allocalad.

| It b5 pessible b indicate via semantic opiiens that @ funcion will tike ousody of @ poinder

430 | Chearaoner @', Takan ta specily varisble I"“""" camigibns for ambdded aysberns v & declaration sy that spachias & keation in place of an inkial valig for 2 variable. For
lcation, i= ok standard DICH |example:

| it x B0x2003;

ilpll:lﬁll that verinbke x is ectuelly iscation x2000. This message (s & eminder tat this syntax is non-standard [ akthough quite comman ).
| you are using this Spmixe on purpose, suppress this messe |

431 | Missing dentier for ternplate (arameter 14 template object paranncter (35 0pposed 10 b TYDE pIrameter] wis nok privided with an sdantifier, 'Was this an owersighty
| number Inbegar |
[= Supspiciea BngUTent to malloc [The Follorang patbern was deteched:

mallocl strienda=1) 3

fwheere & (5 some equression. This = su=picious because & dossly resembles the commaonky used patiem:
malloci strien{alsl )

|If wou reoty mbervded bo use the first patism then en sguielkent mpresson thet vl not raise this emor is:

malloc strienda)-L }
+33 (Allpcatad arun nat krga angugh far peintar ii’l'l allpcation v daagrad o pointer whose ridch drends Beyed the are that woe alleated. This would ey happen enly mith =
|ibrary allocation noetieess such a5 malloc and caloc: For example:

imt *p = mallocill;

iTI‘III- sz (8 also provided for user-decansd sllocabon fundtions. For axampls, £ o user's own allocation funchan s provided with e
|Polading semantic;

-2 8 (P AT 10, 3Paamal Tae (100 ]

Bane - 0 1o &

So to summarize mouse clicking in the Reports window:

» If you click on any message number (colors vary), your system browser will open the error
message file so you can view a detailed description of the error.

» If you click on a source line number in bright red, that source line will open in your favorite
code editor for immediate review/ correction!



1.8 Functional upgrades. Command line
Icon added for 1-button creation of command line/IDE st d. | nt file from the Cleanscape

T oDEeE(E)g

That save now captures files you select during the GUI session, speeding up the process of
setting up acommand line analysis project. A samplest d. | nt fileis shown below.

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

+fdi

+macros

+linebuf

+1inebuf

-width(0)

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

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

//—--1C:\PROGRA~1\MICROS~1_.NET\Vc7\include
//+1ibdir(C:\PROGRA~1I\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 iIf name has spaces.
//C:\PROGRA~1\cleanscape\cppl int\examples\examplel.c
//C:\PROGRA~1\cleanscape\cppl int\examples\example2.c

Operational improvementsin the cppl i nt. bat control program.

Extensive updates to the documentation and the Online Help system. Since Online Help
provides important operational data on each GUI function and it associated PC-lint command,
Online Help has been formatted asa. pdf document for reference/review.

1.9 Fully automated gcc/g++ compiler setup

Since gcc and g++ are custom-built at each site, it is not possible to know beforehand al the
defines, macros, include directories, etc., specified during the build. Cleanscape provides an
exclusive tool (external program set upgcc) to automate extraction of thisinformation and place
itinhelper (. h and. I nt) fileslater consumed by C++lint.

Theresult? A comprehensive analysis of code intended for gcc/g++ with no false positives!



A set upgcc session on Linux isshown next; user input has been colored green.
Redhat:/usr/local/cleanscape/bin#

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++)?

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/lbin/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..

1.10 Semi-automated process for adding new compilersto C++lint

If gcc/g++ integration can be automated, why not any compiler (namely, those that are not yet
integrated into the analyzer)? It turns out that we can do a great deal of automation in this
regard, although ultimately the solution depends on experience with the compiler and the lint
analysis of source code intended for that compiler.

Cleanscape provides an exclusive tool (scavenge) that extracts the built-in macros for your
compiler, then prepares atemplate co- nane. | nt file with descriptive section headers for you to
fill in other important data about your compiler, and finally provides a mechanism to input your
resulting compiler options file into the Cleanscape GUI. A samplescavenge Session isshown
next; user input has been colored green.

C:\cleanscape\cpplint\bin>

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:
full pathname of your compiler
full pathname to or the compiler options for an internal preprocessor
compiler options specified during builds (or within makefile)
preprocessor options to output to a named file
directories containing the compiler’s header files (the ones specified
using angle brackets in your #include statements)

IT 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:

Is your project C or C++? (c/cpp):

Enter the full pathname of your compiler:



Now we need some preprocessor information.
Is It a unique program or just compiler switches? (P/S):
Enter the full pathname of the preprocessor:

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:

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 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)
iT 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..



The co- BCCs5. | nt file resulting from the above session is shown below:

< morePLUS - co-BCC55.Int - Line 1 (100%)

e =TI == [T T Ebmpiler options tile tor boc3Zd.ene

Template bw: Cleanscape Software
Date: 38 Mow ZBAZ
Author: Luolr name herex

This file can be used to create 3 PC-lint compliler options file for
compilers not wet standardized at Gimpel.

A similar file is created_uhen_%nu_run program scavenge [ located in the bin
subdirectoryl; scavenge will fill in the macro section for wou.

Each comment below is a section header of regquired informationy when filled
in, You Wwill get robust and accyrate analwses ugln? wour new compilert See
any of the existing co-—uudd. lnt files in mainslbinslf as edamples.

?egtian l: include GEHERIC co.lnt options file
n

ection 2: Compiler-machine architecture data sizes and al ignmen
Sect C ler- h hitect dat cand_alian o
Format: —-sb#t -# &etc, Mumerous; see section 5.3 of the manual

Section F: Exclude-sinclude compiler reserwed words " i &
Format: —-+rwliwordl, word2...) ~# See section 5.7 of manual

Section 4: Simple defines [E.?.. mach ine architecture; MACROS -> Sec. 9]
Format: —dnamel=waluel ~# See sec. 5.7; HO space after —d

Section 5: Flag options (e.9., wprintf formats, scoping, header namingl
Format: —-<+f{opi <% See section 5.5 of manual

Section &: Edcludesinclude error messages " i &
Formats: —<+ett ~# See section 5.2 of manual
=s+esymlf, syml, sumg. . )
-s+el1bi ]

Section ¥: Swstem [(library) Include directories EUED%iEH Wwith compiler

Format: —ipath % See sec. 0 space aftter —i
- . +libdiripath] -# Controls analysis depth with —wlibl)
—ici~bor land~bocE5~ inc lude

+libdirlc:~borland~bocES~include]

< Section 83 Miscellaneouws controls, £.9., —functionl)l, —-wprintfil, —--+u, -5

B Sectlon{?: Macro definitions — extracted aytomatically by scavenas program

s

I ERRAL R
E

—§:SITDI:HLL_LSLIF'§U
—dstrocmplstocmp}
—datrcggfatrcpy}

WIH32{1}
Windows{1}
WIHz {13
EORLAMDC___{8:8551 3
1887 Fuwd Back ##% Top End n* n< Mum preserle tHbD




WHAT'SNEW IN PC-LINT COMMAND LINE (CORE) PROGRAM

As of version 3.5, we only hit the highlights of new features and instead include the readme file from
Gimpel asto the changes in the core analyzer. Thisfileisnamed readnewcore.txt and islocated in
your ‘doc’ subdirectory. Itisorganized by release, with the latest release notes at the bottom.

Version 9.00L isthe most significant release of the corein sometime. You are encouraged to read its
section at the bottom of readnewcore.txt and islocated in your ‘doc’ subdirectory.

2.1 Major New Features

Pre-compiled headers, as users of C and C++ systems are well aware, can dramatically reduce the
time spent in processing multiple modules. See Section 7.1 “ Pre-compiled Headers'.

We now incorporate variables of static storage duration in our value tracking. These include not
only variables that are nominally static, aslocal to afunction and local to a module, but also
externa variables. See—static_depth(n) and flag —fsv.

We examine multi-threaded programs for correct mutex locking and report on variables shared by
multiple threads that are used outside of critical sections. See Chapter 12. Multithread Support

Stack usage: We can report (Note 974) on the overall stack requirements of any program whose
function calls are non-recursive and deterministic (i.e. calls not made through function pointers).
Thisisvery useful for embedded systems devel opment where the amount of stack required can be
mission critical. A complete detailed report of stack usage for each function is available as well
(See+stack() in Section 5.7 Other Options).

We now support through the strong type mechanism the classical dimensional analysis that
engineers and physicists have traditionally employed in verifying equations. A "type’ can now be
aratio or product of other types and the compound types are checked for consistency across
assignment boundaries. See Section 9.4 Multiplication and Division of Strong Types.

The user may deprecate particular symbolsin any of the following categories: f uncti on,
keywor d, macro andvari abl e. See—depr ecat e.

M essage Enhancement and Control
See readnewcore.txt, located in your ‘doc’ subdirectory.

Enhanced MISRA Checking

Significantly enhanced support for MISRA C3 (MISRA C 2012). A number of new messages to
support MISRA C3 have been added and the au-misra3.Int author file has been updated
accordingly. We now provide some level of support for all but 3 of the decidable rules and 4 of
the undecidable rules, with full support being provided for the vast mgority of the rules.

We have broken out the 1960/1963 diagnostics (used to support MISRA C++) into individual
messages to provide a greater level of control and flexibility, especialy with regards to message
suppression. The 1960/1963 messages will continue to be supported for backwards compatibility.



A new author file, au-misra-cpp-alt.Int, can be used to take advantage of the new messages.
Cleanscape note: The GUI uses this new author file for MISRA_CPP_2008.

A comprehensive collection of information about your program is optionally provided yielding
information on files, types, symbols and macros for ssmple viewing or in a manner absorbable by
adatabase or spreadsheet. Thisinformation can be used for many purposes, including naming-
style conventions. See +pr ogr am i nf o.

Cleanscape note: The GUI suppliesthisinformation in the Statistics Report.

Macro Scavenging: This feature turns PC-lint/FlexeLint into a seeker of built-in macros
supported by a compiler and lying about within compiler header files. Thisis perfect for the

unknown compiler with long and forgotten macros ready to trip up athird party processor such as

PC-lint/FlexeLint. See

-scavenge.
Cleanscape note: Thisisthe basis for the Cleanscape-exclusive scavenge program.

We now provide significantly improved support for VV S2012 through an updated co-msc110.Int
file, available on our patches page.

Patch 9.00L introduces support for range-based for statements, the 'final’ class specifier, standard
layout types, improved handling of null pointer constants, significantly improved handling of
C++11 core language features used in Visual Studio 2012 headers. Aswith other C++ 2011
features, these are available using the option: -A(C++2011).

We now support binary literals and digit separators from C++14. These features are available
using the option: -A(C++2014).

2.2 New M essages of Note
See file readnewcore.txt, located in your ‘doc’ subdirectory.

2.3 New Error Inhibition Options— See Section 5.2 Error Inhibition Options
Seefile readnewcore.txt, located in your ‘doc’ subdirectory.

2.4 New Verbosity Options— See Section 5.4 Verbosity Options
Seefile readnewcore.txt, located in your ‘doc’ subdirectory.

2.5 New Flag Options — See Section 5.5 Flag Options
Seefile readnewcore.txt, located in your ‘doc’ subdirectory.

2.6 New M essage Presentation Options — See Section 5.6.1 M essage Height Options
and 5.6.3 M essage For mat Option
Seefile readnewcore.txt, located in your ‘doc’ subdirectory.

2.7 Additional Other Options— See Section 5.7 Other Options
Seefile readnewcore.txt, located in your ‘doc’ subdirectory.



2.8 Compiler Adaptation — See Section 11.1.1 Special Functions
See file readnewcore.txt, located in your ‘doc’ subdirectory.

2.9 New M essages
See file readnewcore.txt, located in your ‘doc’ subdirectory.



