Getting Started

C Programming and Sof tware Tools

Fall 2007

N.C. State Department of Computer Science

Two approaches to executing programs writtenin
high-level languages (HLLs, e.g., Java, C, E)

1 Interpreting

¥ theHLLis translated onthe fly (dynamically) into
instructions that can be executed by the host
comput er

2. Compiling

D the HLListranslated statically into instructions

that can be executed by a particular host; result is
an executable file

D torunprogram: read file into memory and begin
execution

Compiling or | nterpreting Programs?

Executing C Programs

HLL source code is statically translated into the
instruction set of the target computer
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Executing Java Programs

Java sour ce code is compiled into plat f orm-
independent intermediat e f orm (byt ecode)

This intermediate code is interpreted by the
Java Virtual Machine (JVM)
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Matf orm | ndependence?

Compiled

D parts of the compiler (front end) are platform-
independent

D parts of the compiler (back end) are specific tothe
architect ure on which the program will be execut ed

Interpreted

D the Java compiler is platf or m-independent
Bthe JVM is platform specific




Processing of Source Code

Compiling consists of multiple steps of processing,
some of which are quite complex

. scanning (lexical analysis)
. pre-processing
. parsing

1
2
3
4. code generation and optimization
5. linking
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. loading

Comparison
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Patform | ndependence Tossup
Protection of source code Compiled?
Ease of debugging I nterpreted
Detection/ prevention I nterpreted

of run-time errors
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ust -in-TimeOCompiling

| n some cases a programming syst em may
deliberat ely delay compilation until the last
possible moment

be.g., inJava, amethod is compiled the first time it is
execut ed

Preserves the benefits of interpreted code, with
perf ormance of compiled code

Speeds up execution only if just-in-time compiling
is f ast
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How Do We Compile the Compiler?

Compilers are usually written in a high level
language

Sometimes even in the language t hey compile!

Solution to this: boot st rapping

1. write a compiler (possibly low quality, v1) for
language Y in language X

2. use vl.exe to compile a compiler (high quality, v2)
for Y written in language Y

3. use v2.exe to compile v2 again to create high
quality executable

Hybrids? Sure!
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The Common Platf orm

Dif ferent OSes have dif ferent conventions f or

end of line, end of file, tabs, etc.

Dif ferent compilers will definitely produce

varying result s when programs are execut ed

This may cause some problems for you

I f you find this conf using: edit, compile, and run

your programs consistently on one platform

Our common platform for grading pur poses:

Does it Matter?
Entries fromthe I nternational Obfuscated C
Code (I OCC) Cont est E

Coding Style
No holy wars pleaseE

Univer sal agreement
D clarity and consistency are important

bindentation, white space, and comments are helpf ul
in under standing code

B naming conventions can also be helpf ul

Tools (intelligent editors, i ndent, etc.) will take
care of much formatting for you
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Ex.: Some GNOME Project Guidelines

@ ogrammer s should strive to write good code so
that it is easy to understand and modify by
others

I mportant qualities of good code
Dclarity
b consist ency
b extensibility
b correct nessO
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GNOMEE (cont @)

Ot isimportant to follow a good naming convent ion
for the symbols in your programs

Function names should be of the form
nmodul e_subnodul e_oper ati on, for example,
gnone_canvas_set _scrol |l _regi on

Symbols should have descriptive names: do not use
cntusr (), use count _active_users()
inst ead

Function names ar e lower case, with underscores to
separ at e words, like this: ]
gnone_canvas_set _scroll _regi on() O
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Ex.: Some Linux Guidelines

(abs are 8 characters, and indent ations t 0o

Put the opening brace last on the line, and put the
closing brace first, thusly:
if (xis true) {
we do vy
}

Functions have the opening brace at the beginning
of the next line, thus:
int function(int x)

body of function
10
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Using i ndent
—
A Qoretty printerOf or Ccode

Lots of options, customize to your preference

D put these options in afile named .indent.pro, in home
directory

Many editors have built-in formatting
conventions for C, and can also be cust omized
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GNOMEE (cont @)

(Macros and enumer ations ar e upper case, with
under scores to separ at e words, like this:
GNOVEUI | NFO_SUBTREE() for amacro

Typedefs and structure names are mixed upper
and lower case, like this: GhoneCanvasl t em
Gnonel conlLi st

Very short and terse names should only be used
for the local variables of functions; never call a
global variable x; use a longer name that tells
what it doesO
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LinuxE (cont @)

(he closing brace is empty on aline of its own,
except where followed by a continuation of the
same statement, ie do-whil e or i f-el se:

do {
body of do-1oop
} while (condition);

and
if (x ==y) {

} .e.lse{

}c’)””
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Pr ogr am Development

Source File pgm.c

Preprocessor

Modified Source Code

Program Object Code File Pgm.oO
Other Object Code Files (if any)
b

Executable File a.0Ut (or a.exe)
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Then What ?

Running your program (provided by OS)

b load executable into memory
D execute (transfer control to) program

Closing the sof t ware loop

Dtest

b debug

b modify

B recompileE
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| nvoking the gcc Comgiler

At the command prompt, type
[gcc -Wall -std=c99 pgmec ]

where pgm c isthe Cprogram source file

-st d=c99 specifiesthat C99 standard
features are allowed

-Wal | turns onthe most important warning
messages

The resulting execut able program by def ault is
named (depending on platform) a. out or

a. exe
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-c Compile the source code but do not link (i.e., produce only the .o object
file)
-E Preprocess the source code only (i.e., expand macros, but do not
compile the source code)
-o file Put output infile named fil e
--version Display version number of gcc that is being executed
- ansi Support all ANSI Clanguage f eatures
-9 Produce debugging inf ormation necessary to debug using gdb
-Q -@, -01, |[Various optimization levels
-, -8
-D nane Def ine name as a macro with value 1 (used for conditional compilation)
-llibrary Search named | i brary when linking
-ldir Add directory di r tothe head of the list of directories to search for
header files
-Ldir Add directory di r tothe list of directoriesto search for libraries
containing object files (specified using the - | option)
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Using the gcc Compiler

gcc is a high-quality, open sour ce compiler
available for most platforms

P linux, windows, unix, Mac OS, solaris, E

| nvokingE (cont @)
GNOME: Make sure your code compiles with
absolut ely no war nings from the compiler.
These help you cat ch st upid bugs.O




