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5 -void func(int n) {

6 int i = 1;

7 double a[5] = {1,2,3,4,5};
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10 }
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12 -int main() {

13 int i = 10;

14

1.5 func (i) ;

i printf ("Done!\n") ;

17 return 0; i

18 }

s
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Iow is: Date=2011-12-20 Time=15:45:13
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2 EXECUTING C/CH/C++ PROGRAMS IN CHIDE

1 Introduction

Chis an embeddable cross-platform C/C++ interpreter.dtsgperset of C with classes in C++. It supports
most new features in the latest C standard called C99 witkr atker friendly high-level extensions. Ch can
be used for cross-platform scripting, shell programmirg/3D plotting, numerical computing, embedded
scripting, and quick animation. With advanced numericatdess, Ch can be conveniently used for vari-
ous applications in engineering and science. However, @spegcially suitable for interactive classroom
presentations in teaching and for students learning C/C++.

An Integrated Development Environment (IDE) can be usedeteldp C and C++ programs. It can
typically be used to edit programs with added features adraatic syntax highlighting and run the pro-
grams within the IDE. ChIDE is a cross-platform IDE to edigbdg, and run C/Ch/C++ programs in Ch
interpretively without compilation. The user can set bpgakts, run a program step by step, watch and
change values of variables during the program executian, @hIDE is developed using Embedded Ch.
It is the most user-friendly IDE for beginners to learn comepyprogramming in C and C++. ChIDE can
also be used to compile and link edited C/C++ programs usit@€ compilers of your choice such as
Microsoft Visual Studio .NET in Windows, GNU gcc/g++ in Lirand Mac OS X.

Because Ch is interpretive, C/C++ expressions, statemémistions, and programs can be readily
executed in Ch without compilation. Therefore, Ch is anlidetution for teaching and learning C/C++. An
instructor can use Ch interactively in classroom presiEmsiwvith a laptop to quickly illustrate programming
features, especially when answering students' questlogerners can also quickly try out different features
of C/C++ without tedious compile/link/execute/debug egcl To assist beginners in learning, Ch has been
especially developed with many helpful warning and errossages when an error occurs, instead of cryptic
and arcane messages lgegmentation fautindbus erroror crashing.

This brief document will get the user to quickly start usinglBE and Ch command shell to learn
computer programming and develop programs in C/Ch/C++.

2 Executing C/Ch/C++ Programs in ChIDE

2.1 Getting Started

ChIDE can be launched by running the same progehide across different platforms.

In Windows, ChIDE can also be conveniently launched by deghtking its icon shown in Figuid 1 on
the desktop.

In Mac OS X x86, ChIDE can also be launched by clicking the isbown in Figuréll on the dashboard
or in the Applications folder.

In Linux, ChIDE can also be launched under the entry Progrengmools in the startup menu. The
command

ch -d

will create an icon for Ch on the desktop. If Ch is installedhna ChIDE, an icon for ChIDE will also be

created on the desktop.
l..

Figure 1: The ChIDE icon in Windows, Mac OS X, and Linux.
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&1 hello.c - ChIDE - Professional Edition
File Edit Search View Tools Debug Animate Options Language Buffers

=R A TN Tl C:\ Chidemosichdemos]i
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input/output R debug>
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debug
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i=7 co=1 INS (LF)

Figure 2: Terms related to the layout of ChIDE.
2.2 Editing and Executing C/Ch/C++ Programs

2.2.1 Editing C/Ch/C++ Program Source Code

Text editing in ChIDE works similarly to most Windows Mac teeditors such as Word and Notepad with
the additional feature of automatic syntax highlightind\l@E can hold multiple lesin memory at one time
but only one le will be visible. By default, ChIDE allows upt20 les in memory at once as described in
sectior 3.8. The general layout of ChIDE is displayed in Fef#i which also shows various terms used to
describe ChIDE in this document.

As an example, open a new document by clicking the comnkadlel New or the rst icon on the
tool bar, and type

[ = File: hello.c
Print 'Hello, world' on the screen * [
#include <stdio.h>

int main() {
printf("Hello, world\n™);
return O;

}

in the text as shown in Figuké 3 in the editing pane. The progappears colored due to syntax highlighting.

2
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&4 hello.c - ChIDE - Professional Edition - |5
File Edit Search Wiew Tools Debug Animate Options Language Buffers Help
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1hello.c |
chdemos j 1 -}/* File: hello.c
Directories and Files 2 Print 'Hello, world' on the screen. */
=9 3 #include <stdio.h>
Ch data2D.ch 4 . .
€ debug 3 int main()
Ch func2D.ch | .
C hello ¢ 7 printf ("Hello, world\n");
Chhello ch g ] return 0;
CHyibrat
vibration cpp I
| i | i3
li=1 co=1 INS (LF) W
Figure 3: The program edited inside the editing pane in ChIDE
&3 hello.c - ChIDE - Professional Edition - |D|ﬂ
File Edit Search | Yiew Tools Debug Animate Options Language Buffers Help
=R RE= IR AR R e R X2l W ;i Chidemosichdemos -|
| Fstart ¥Cortinue ®Abort “ESten ENext 2=lp S=Down SBreak UClear | $=Parse B Run ©5iop
Lhello.c |
|V* File: hello.c
Print 'Hello, world' on the screen. */
#include <stdio.h>
int main()
{
printf ("Hello, world\n") ;
return 0;
}
< | i
liI=1 co=1 IN5 (LF) A

Figure 4. The program displayed without line numbers, nmarfpld margin, and le browser pane in
ChIDE.

When ChIDE is started for the rst time, programs @HHOME/demos/chdemos will be copied
to HOME/chdemos, where CHHOMES the home directory (folder) for Ch such @&/Ch in Windows
and/usr/local/ch in Mac, andHOMESs the user's home directory such @/Documents and
Settings/Administrator . The same prograrhello.c  in HOME/chdemos/hello.c , such as
C:/Documents and Settings/Administrator/chdemaos/hello .Cc in Windows, can also be
loaded using th&ile->Open command. By default, this program is loaded when the ChiD#aged. In
Windows, a program listed under the Windows explorer cam laésdragged and dropped on to the ChIDE,
which will open the program in the editing pane.

The line numbers, margin, and fold margin on the left sidehef ¢diting pane can be suppressed as
shown in Figurd 4 by clicking the commandéew->Line Numbers, Margin, Fold Margin ,
respectively. Clicking these commands again will bringsthenarks back. The fold point markes's and
'+' on the fold margin can be clicked to contract and expand aftwl@ block of code, respectively. In
Figure[4, the le brower pane is closed by clicking the comoh®iew->File Browser Pane

Save the document as a le namieello.c by the commanéile->Save As |, as shown in Figurel 5.
You can also right click the le on the le name on the Tab bacated below the debug bar, and then select
the command@ave As to save the program as shown in Figuke 6.

There are ve panes in ChIDE: the editing pane, le browsen@adebug pane, debug command pane,
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M=
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Open... Cirl+0 ext =lp SDown WBresk WClear | $3Pase PRun @Siop
Open Selected Filename  Ctrl+Shift+0
Revert Cirl+R : hello.c
Close Cirl+Ww it 'Hello, world' on the screen. */
Save Crl+5 e <stdio.h>
Ctrl+Shift+5 |n“
Save a Copy... Crl+5hift+P
Encoding P ntf("Hello, world\n");
Export » birn 0:
Page Setup...
Prirt... Cirl+P _I
| »
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Figure 5: Saving the edited program using the comnfélel j Save As in ChIDE.

B4 hello.c - ChIDE - Professional Edition
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Ch data 4 . ]

C dety  Indent ] int main()

Ch fune ) 65 -1

C hell Print 7 printf("Hello, world\n");

Chhello ch B return 0;
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PP 10
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Figure 6: Saving the edited program in ChIDE by right cligkihe le name.

and input/output pane, as shown in Figure 2. The le browserepis located on the left of the editing pane.
The debug pane is located either to the below of the editimg jpa on the right when CHIDE is displayed
in vertical split to be described in the next paragraph.idit it is of zero size, but it can be made larger
by dragging the divider between it and the editing pane. Tdimig command pane is located either to the
below of the debug pane or on the right. Details about the giglamne and debug command pane will be
described in sectionl 4. Similarly, the input/output pancated either to the below of the debug pane or
on the right. The input/output pane is on the left of the detmmmand pane. Initially the input/output pane
is of zero size, but it can also be made larger by dragging ithded between it and the debug pane. By
default, the output from the program is directed into theutfqgutput pane.

The View->Vertical Split command can be used to change the layout of the ChIDE in akrtic
mode, in which the le browser pnae is on the left, followedthg editing pane, then the debug pane, and
the input/output pane and debug command pane on the rightloEhtion and size of the ChIDE, the sizes
of le browser pane, editing pane, debug pane, and inpytlduypane in the current session are saved when
ChIDE is closed. When ChIDE is started next time, these saakgbs in the previous session will be used
for the new session. The commawicew->Default Layout will use the values in ChIDE global and
user options les to reset ChIDE to use the default layout.
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B4 hello.c - ChIDE - Professional Edition _ |D|ﬁ
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Figure 7: Executing the program using the commRuaah in ChIDE and its output.
2.2.2 Running C/Ch/C++ Programs and Stop Their Execution

A C/Ch/C++ program with the le extensiort , .ch , .cpp , .cc , and.cxx , or without le extension
can readily be executed in ChIDE. Perform Ben on the debug bar dfools->Run command as shown
in FigurelT to execute the programello.c . Instead of performing thRun or Tools->Run command,
pressing function key2 will also execute the program. Details for keyboard comnsaare described in
sectior 3.56.

You may use the commariearse on the debug bar ofools->Parse  to just check the syntax error
of the program without executing it.

If the command execution has failed and is taking too long tommlete, then the
Stop on the debug bar dFools->Stop Executing command can be used to stop the program.

2.2.3 Output from Execution of Programs

When the prograntiello.c  is executed, the input/output pane will be made visible i§ihot already
visible and will display

>ch -u "hello.c"
Hello, world
>Exit code: 0

as shown in Figurgl7. The rst line in the blue color
>ch -u "hello.c"

from ChIDE shows that it uses the commartuto execute the programello.c . The next line in the
black color is the output from running the progréllo.c . The last line in the blue color is from ChIDE
showing that the program has nished. This line displayseki¢ code for the program. An exit code of O
indicates that the program is terminated successfully bystatement

return O;

or
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exit (0);

in the program. If a failure had occurred during the executibthe program or the program is terminated
with a non-zero value for a return or exit statement such as

return -1;
or
exit(-1);

the exit code would be -1.

2.2.4 Detecting Program Syntax Errors

ChIDE understands the error messages produced by Ch. Tdiseedd a mistake to the program by
changing the line

printf("Hello, world\n");
to

printf("Hello, world\n";

Perform theRun or Tools->Run command for the modi ed program. The results should lookilgirio
those below

ERROR: missing ')’ before ;'

ERROR: syntax error before or at line 7 in file 'C:\ch\demos\ bin\hello.c'
==>- printf("Hello, world\n";
BUG: printf("Hello, world\n"; <== ???

ERROR: cannot execute command 'C:\ch\demos\bin\hello.c'

as shown in Figure]8. Because the program fails to execlgegxin code -1 is displayed at the end of the
input/output pane as

>Exit code: -1

If you double click the red colored error message in the ifmuiput pane shown in Figuté 8 with the left
button of your mouse, the line with incorrect syntax and thieremessage in the input/output pane will be
highlighted with yellow backgrounds as shown in Figure 9e Earet is moved to this line and the pane is
automatically scrolled if needed to show the line. ChIDEenstinds both the le name and line number
parts of error messages so it can open another le (such aadehde) if errors were caused by that le.

While it is easy to see where the problem is in this simple caséh a large le, the
Tools->Next Error Message command, or the function kély4, can be used to view each of the
reported errors. Upon performingpols->Next Error Message , the rst error message in the in-
put/output pane and the appropriate line in the editing Eaadighlighted with yellow backgrounds.

The command ools->Previous Error Message , or the function keyshift+F4 |, can be used
to view the previous error message.

The input/output pane can be opened and closed by the comWiand>Input/Output Pane
The contents of the input/output pane can be cleared by thexamdView->Clear Input/Output Pane
or the function key F9 as shown in Figlire 10.
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Figure 8: The error line in output from executing progrhsilo.c
2.3 Executing C/Ch/C++ Programs with the User Input

ChIDE can also execute programs that require the user's thpaugh such C functions asanf() For ex-
ample, load the program C:/Ch/demos/bin/scanf.c in Windows or
/usr/local/ch/demaos/bin/scanf.c in Linux or Mac OS X, as shown in Figute111.

When the program is executed, the user will be prompted tatiamumber as shown in Figurel11. The
user then must type in a number in the input/output pane. Biptht number of 56 and output are shown in
Figure[11.

2.4 Executing C/Ch/C++ Programs with Plotting

Running a C/Ch/C++ program with graphical plotting is thensaas running other programs. This can be
demonstrated by an example.

Type in the code as shown in Figufe]12. The same program can lads loaded from
C:/Ch/demos/bin/fplotxy.cpp When the program is executed, it creates a plot shown in Elig8r
The plotting functiorfplotxy () is available in Ch or Softintegration C++ Graphical Lity&SIGL). The pro-
gram uses the plotting functidplotxy () to plot function func() with 37 points and with the x valuethe
range from O to 360.

To compile a program using plotting features with headerchglot.h, the program has to be treated as
a C++ program with le extension .cpp to link with a SIGL C++aling library. How to compile a C++
program using a C++ compiler will be described in se¢tion8.

Many sample programs are available in CHHOME/demos/bin@A#HOME/demos/lib/libch/plot di-
rectories to demonstrate capabilities and usages of thengldeatures in Ch. For example, the program

C:/Ch/demos/bin/plotxy.cpp uses the plotting functioplotxy() plot data stored in arrays. When it
is executed, it creates the same plot shown in Figurel 13. Theograam
C:/Ch/demos/bin/fplotxyz.cpp uses the plotting function fplotxyz() to plot the function

cos() sin(y) with two independent variablesandy for the x value in the range from -3 to 3 anydin the
range of -4 to 4. The plot uses 80 points for both and y coordinates. The program
C:/Ch/demos/bin/legend.cpp shows how to add legends for multiple curves to a plot.
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Figure 9: Finding the error line in output from executing gnam hello.c.

Figure 10: Clearing the contents in the input/output pane.
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Figure 11: Executing the program with input and output.

Figure 12: A program using the plotting functiépiotxy ().
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function sin(x)

05 ) \

sin(x)
o
T
/
~

-05

-1 1 1 1 1 1 — 1 1 J
0 50 100 150 200 250 300 350 400
X (degree)

Figure 13: The output of the plotting program in Figure 12.
2.5 Executing C/Ch/C++ Programs with Command Line Argumens

ChIDE can run programs with changeable command line argtendio set the command line arguments,
use theTools->Command Line Arguments  command to view the modeless Command Line Argu-
ment dialog which shows the current command line argumerdsaiows setting new values. The acceler-
ator keys for the main window remain active while this diaisglisplayed, so it can be used to rapidly run
a command several times with different arguments. Alt@éralt a command executed in the input/output
pane as described in section 6 can be made to display the i@odathand Line Arguments dialog when
executed by starting the command with-a which is otherwise ignored as shown below.

* C:/Ch/demos/bin/commandarg.c
* "C:/Ch/demos/bin/commandarg.c”

If the modeless Command Line Arguments dialog is alreadipleisthen the +' is ignored.

The program in Figure 14 will accept the command line argusmand print them out. The command
Tools->Command Line Arguments as shown in Figure 15 launches the modeless Command Line
Argument dialog. Figure 16 shows how command line argumamsetup. The output from execution of
this program with command line arguments is displayed infed.7.

10



2 EXECUTING C/CH/C++ PROGRAMS IN CHIDE
2.5 Executing C/Ch/C++ Programs with Command Line Argursient

Figure 14: A program for handling command line arguments.

Figure 15: Launching the modal Command Line Arguments dialo

11
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Figure 16: Setting command line arguments.

Figure 17: Executing the program with command line argusent

12
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Figure 18: Displaying the parent directories of the curkgotking directory.
2.6 Indenting C/Ch/C++ Programs

For readability and software maintenance, each line in graro should be properly indented. This is
especially important for readability for a program with mparested loops and selection statements. The
commandTools->Indent on the menu bar properly indents the program in the editingg p&ou can
also right click the le on the le name on the Tab bar, locatiedlow the debug bar, and then select the
commandindent to indent the program. Figure 6 shows the commamtkent when the le name
hello.c  onthe Tab bar is right clicked.

3 Editing in ChIDE

Most text editing features in a word processor such as Maftd&ord or Notepad are available in ChIDE.
Menus on the tool bar and menus under the comntaditt on the menu bar can be used to edit programs
in the editing pane. Some unique features for editing C/@h/@rograms in ChIDE are described in this
section.

3.1 Browsing Files

Programs in the current working directory are displayede te browser pane, as shown in Figure 2. The
current working directory is displayed at the end of the twexl and also at the top of the le browser pane.
The rst entry underDirectories and Files in the le browser pane is the parent directory of the
current working directory. Clicking the arrow at the endlod turrent working directory in the le browser
pane, all parent directories of the current working dirgctre displayed as shown in Figure 18. Selecting
a parent directory, its contents will be displayed in thebl®wser pane.

The history of current working directories can be displaysgdclicking the arrow at the end of the
tool bar as shown in Figure 19. Selecting a directory in ttstohny of the current working directories, the
selected directory wil become the current working directand its contents will be displayed in the le
browser pane.

3.2 Edit

In Windows, Right clicking on the editing pane will also kginp the commonly used editing commands as
shown in Figure 20.

13



3.3 Find and Replace 3 EDITING IN CHIDE

Figure 19: Displaying the history of current working direces.

Figure 20: Using editing commands by right clicking on théiad pane.

As the user inputs the text into the editing pane, if the irgttihg matches a word in the edited le, the
matched word will be displayed. The user can hit Hrer key to automatically complete the input for
the matched word. However, the user can t@id+Enter to list all matched words, use the arrow key
to select a word, then tygenter key to complete the word.

Rectangular regions of text can be selected in ChIDE by hgldown the Alt key on Windows or the
Ctrl key on Linux and Mac OS X while dragging the mouse overtéxe.

Key commands and abbreviations can be used to speed upedisinle 2 in section 3.6 lists many key
commands for quick editing. Abbreviations are describeskiction 3.7

3.3 Find and Replace

ChIDE has options to allow searching for words, regular eggpions, matching case, in the reverse direction,
wrapping around the end of the document. C style backslasipes may be used to search and replace
control characters. Replacements can be made individualbr the current selection or over the whole
le. When regular expressions are used, tagged subexpressan be used in the replacement text. Regular
expressions will not match across a line end. For the usengenience, the function key F3 can be used to
search the next word.

14
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Table 1: Commonly used commands and their correspondingoleeg commands in ChIDE.

Command Keyboard Command
Help F1

Run C/Ch/C++ program in Ch F2

Find Next F3

Find Previous Shift+F3
Next Error Message F4
Previous Error Message Shift+F4
Start (Debug the program) F5

Step (Single step) F6

Next (Step over the next statement) F7
Open or close Input/Output, Debug, Debug Command Pane F8
Clear Input/Output Pane F9
Animate a QuickAnimation le F10

Send output for QuickAnimation F11

Full screen F12

Open or close File Browser Pane Ctrl+1
Open or close Input/Output Pane Ctrl+2
Open or close Debug Pane Ctrl+3
Open or close Debug Command Pane Ctrl+3

3.4 Changing Font Size

For the classroom presentation, the font size of the digplgyrogram can be enlarged by clicking the
commandView->Change Font Size , and then make changes. In addition, the keyboard commands
Ctrl+Keypad+ ,Ctrl+Keypad- ,andCtrl+Keypad/ can be conveniently used during a presentation
to magnify the font size, reduce the font size, and restaeddht size to normal, respectively, as shown in
Table 2 in section 3.6. Note that for a laptop without a sepakeypad, to use the keyboard commands,
you need to turn on “Num Lock” by pressirghift+NumLk key rst. Then, use the keys on the keypad.
For example, press the k&trl+Keypad+  with the key for'+' next to theShift  key.

3.5 Folding

ChIDE supports folding for C/Ch/C++ and several other |lagps as presented in section 9. Fold points
are based upon indentation for C/Ch/C++ and on countingelsréar the other languages. The fold point
markers can be clicked to expand or contract folds as shoWwigiires 3 and 4 in section 2.2. The keyboard
commandCtrl+Shift+Click in the fold margin will expand or contract all the top levelds. The
commandCtrl+Click on a fold point to toggle it and perform the same operationlbahédren. The
commandShift+Click on a fold point to show all children.

3.6 Keyboard Commands

Keyboard commands in ChIDE mostly follow common Windows &K+ conventions. All move keys
(arrows, page up/down, home and end) allow to extend or eethigcstream selection when holding the Shift
key, and the rectangular selection when holding the Shiftalhkeys. Some keys may not be available with
some national keyboards or because they are taken by tlersgsch as by a window manager on GTK+.
Keyboard equivalents of menu commands are listed in the smaenu

Table 1 lists the most commonly used commands and theirspmreling keyboard commands.
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Table 2 lists less commonly used commands with no menu dguiva
By default, function keys F9, F10, F11, and F12 in Mac OS X aeclpnded to certain features. To use
these function keys for ChIDE as shown in Table 1, you canbtisthese pre-binding with the following
steps:
Click the Apple symbol on the upper left corner.
Click System Preferences.
Click Keyboard & Mouse.
Click Keyboard Shortcuts.
Click to disable the pre-selected bindings for F9, F10, khtl F12.

3.7 Abbreviations

Abbreviations in ChIDE can replace a short name with a predd text for quick editing text or programs.
To use an abbreviation, type it and use Hut->Expand Abbreviation command or th&trl+B

key to insert the expansion. The abbreviation is replacedrbgxpansion de ned in the abbreviation les,
one is global and the other is the user speci c. The globat@bations for writing C/Ch/C++ can be opened
by the command

Options->Open ChIDE Global Abbreviation File

The global abbreviations can be overwritten by the usereafdiion. The user abbreviation le can be
opened by the command

Options->Open ChIDE User Abbreviation File
An abbreviation le contains a list of entries of the form
abbreviation=expansion

An abbreviation name can have any character (except cothieoiacters such as CR and LF), including
accented characters and multibyte characters for Asigusges such as Chinese.

The abbreviation names have properties les limits: thaynta start with sharp (#) or space or tab (but
can have spaces inside); and they cannot helvecharacter inside. An abbreviation name is limited to 32
characters, which should be more than enough faldreviation

An expansion may contain new line characters indicatediby . The charactell" in an expansion
marks the position where the caret will be after expansion.in€lude a literal|' in an expasion, use
[
When expanding, the names don't need to be separated fropréhimus text, i.e. if you de nee as
'‘&eacute’ , you can expand it inside a word.

If a name is the ending of another one, only the shorter oride/iéxpanded, i.e. if you de nging'
and'gathering' , the later will see only th&ing' part expanded.

The global programming abbreviations can be used to spedtieutyping and indenting programs.
Table 3 lists the global abbreviations prede ned for wigti@/Ch/C++ programs.

A sample abbreviatiohw is included in the distributed default user abbreviatioa. lIf you type the
abbreviationhw followed by theCtrl+B key, the contents for the header for a homework assignment, a
shown in Figure 21, will be added in the editing pane convghjie You may edit the user abbreviation le
by the command

Options->Open ChIDE User Abbreviation File

to con gure the abbreviatiohw with your name and relevant information for a class or projec
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Table 2: Less common commands and their corresponding kegtoommands in ChIDE.

Description Keyboard Command
Magnify font size Ctrl+Keypad+
Reduce font size Ctrl+Keypad-
Restore font size to normal Ctrl+Keypad/
Cycle through the opened les in the buffers Ctrl+Tab

Indent block Tab

Dedent block Shift+Tab

Delete to start of word Ctrl+BackSpace
Delete to end of word Ctrl+Delete

Delete to start of line Ctrl+Shift+BackSpace
Delete to end of line Ctrl+Shift+Delete
Go to start of document Ctrl+Home

Extend selection to start of document Ctrl+Shift+Home
Go to start of display line Alt+Home

Extend selection to start of display line Alt+Shift+Home
Go to end of document Ctrl+End

Extend selection to end of document Ctrl+Shift+End
Go to end of display line Alt+End

Extend selection to end of display line Alt+Shift+End
Expand or contract a fold point Ctrl+Keypad*
Create or delete a bookmark Ctrl+F2

Select to next bookmark Alt+F2

Scroll up Ctrl+Up

Scroll down Ctrl+Down

Line cut Ctrl+L

Line copy Ctrl+Shift+T

Line delete Ctrl+Shift+L

Line transpose with previous Ctrl+T

Line duplicate Ctrl+D

Find matching preprocessor conditional, skipping nestezto Ctrl+K

Select to matching preprocessor conditional Ctrl+Shift+K
Find matching preprocessor conditional backwards, skippiested ones Ctrl+J

Select to matching preprocessor conditional backwards [+Shift+J
Previous paragraph. Shift extends selection Ctrl+[

Next paragraph. Shift extends selection Ctrl+]

Previous word. Shift extends selection Ctrl+Left

Next word. Shift extends selection Ctrl+Right
Previous word part. Shift extends selection Ctrl+/

Next word part. Shift extends selection Cml+
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Table 3: The default global abbreviations and their exparssi (Continued)

Abbreviation Expansion
com x| *

inc #include<|>

myinc #include'|"

def #de ne|

main function main()
mainarg function main() with arguments
if if statement

elseif else if statement
else else statement

for for loop

while while loop

do do-while loop
switch switch statement
foreach foreach loop

a [| ]for an array index
C '| * for a character

S ”| " for a string

p (| ) for parentheses
pi M_PI|

epsilon FLTEPSILON
cond | ?: for conditional operator
sizeof sizeof|()

struct struct structure
union union structure
enum enum structure
class class structure
stdlib.h include stdlib.h
time.h include time.h
assert.h include assert.h
complex.h include complex.h
ctype.h include ctype.h
errno.h include errno.h
fenv.h include fenv.h

oat.h include oat.h
inttypes.h include inttypes.h
iIS0646.h include is0646.h
limits.h include limits.h
locale.h include locale.h
math.h include math.h
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Abbreviation Expansion
setjmp.h include setjmp.h
signal.h include stdarg.h
stdarg.h include stdarg.h
stdbool.h include stdbool.h
stddef.h include stddef.h
stdint.h include stdint.h
stdio.h include stdio.h
stdlib.h include stdlib.h
string.h include string.h
tgmath.h include tgmath.h
time.h include time.h
wchar.h include wchar.h
wctype.h include wctype.h
chdl.h include chdl.h
chplot.h include chplot.h
chshell.h include chshell.h
numeric.h include numeric.h
func a function de nition
prot | (); for a function prototype
call | (); for calling a function
printf printf("|\n" );
scanf scanf(", & );

sin sin( )

a standard C function namecall the standard C function

Figure 21: Using the abbreviatidiw to create the header for a homework assignment.
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3.8 Buffers

Figure 22: Debug menus.
3.8 Buffers

ChIDE has 20 buffers by default, each containing a le. Thmber of the default buffers can be changed in
the user option le for ChIDE. Th®&uffers menu can be used to switch between buffers, either by select-
ing the le name or using th&uffers->Previous File andBuffers->Next File commands.
The keyboard comman@tri+Tab cycles through the opened les in the buffers as shown in ddbin
section 3.6.

When all the buffers contain les, then opening a new le casia buffer to be reused which may require
a le to be saved. In this case an alert is displayed to enswweiser wants the le saved.

3.9 Sessions

A session is a list of le names and some options for ChIDE. ¥aun save a complete set of your currently
opened buffers as a session for fast batch-loading in thedutSessions are stored as plain text les with
the extension ".session”.
Use the commandsile->Load Session andFile->Save Session to load/save sessions.
When ChIDE is closed, the opened buffers are saved in a sed8ioen ChIDE is started next time, the
previously saved session will be loaded automatically énrtew session.

4 Debugging C/Ch/C++ Programs in ChIDE

The ChIDE has all capabilities available in a typical delmrgor binary C programs. The debug interface
commands, such &tart andStep , are available under the commabdbug on the menu bar as shown
in Figure 22. They are also available directly on the debugHae applicable commands on the debug bar
at any point of debugging will be clickable. Non-clickablenemands are dimmed.

4.1 Executing Programs in Debug Mode

The user can execute the program in the editing pane in thegdabde by th&tart command or function
key F5. The program will stop when a breakpoint is hit. The ea@ execute the program line by line either
by commandStep or Next . The commandstep or function key F6 will step into a function whereas
the commandNext or function key F7 will step over the function to the next lifieuring debugging, the
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4.2 Setting and Clearing Breakpoints

commandContinue can be invoked to continue the execution of the programhtdl grogram ends or it
hits a breakpoint, which will be described in section 4.2.

If a program execution has failed and is taking too long to piete, then the commantbort can be
used to stop the program.

4.2 Setting and Clearing Breakpoints

Before program execution or during the debugging of an eeelcprogram, new breakpoints can be added
to stop the program execution when they are hit. A breakdoina line can be added by clicking the left
margin of the line as shown in Figure 2. To clear the breakpalitk the highlighted red mark on the left
margin of the line. Breakpoints in the debugger can be exadny clickingBreakpoints  on the debug
pane selection bar above the debug pane as shown in Figutee2iebug pane will display the breakpoint
number and its location for each breakpoint. A breakpointhie current line can also be added by clicking
the commandBreak . on the debug bar It can also be deleted by clicking the cordrGéear on the debug
bar. If no breakpoint has been set, the comm@rehr is non-clickable. A breakpoint cannot be set in a
declaration statement; however, a breakpoint can be setdeclaration statement with initialization such
as

int i = 10;
The program shall not be edited when it is being executed ahdgyjed. Otherwise, a warning message

Warning: Any changes made to the file during debugging will n ot
be reflected in the current debugging session

will be displayed. After a program is nished its executidh¢an be edited. When a program is edited by
deleting or adding new code, the breakpoints set for therprogvill be updated automatically.

Using debug commands inside the debug command pane, whicbenilescribed in section 4.5, a
breakpoint can also be set for functions and controllingaides,

4.3 Monitoring Local Variables and Their Values in the DebugPane

The commandtep on the debug bar or under the commaddebug on the menu bar can be used to step
into a function. If the function is not in one of les loaded the buffer already, the le containing the
function will be loaded. At the end of the execution of thegreom, the le loaded during the debugging
will be removed from the buffer. However, if a breakpoint baen set in the loaded le, the le will be kept
in the buffer when the execution of the program is nished.

When a program is executed line by line by comma8tep or Next , names and their corresponding
values of variables in the current stack can be examinecid¢bug pane by clicking metuocals on the
debug pane selection bar. When control of the program execigtinside a function, the commahdcals
displays the values of local variables and arguments ofithetion. When control of the program execution
is not in a function of a script, commarhacals displays the values of global variables of the program. As
shown in Figure 23, when prografunc.c , available in the director¢ HHOME/demos/bin , is executed
at line 9, highlighted by the color green, local integer &alesi andn are 1 and 10, whereas the armapf
double type contains 1, 2, 3, 4, and 5, as shown in the debugy pan

4.4 Monitoring Variables in Different Stacks and Their Values in the Debug Pane

The user can change the function stack during debugginganlitgp Up to its calling function or move
Downto the called function so that the variables within its scopa be displayed in the debug pane or
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4.4 Monitoring Variables in Different Stacks and Their \éun the Debug Pane

Figure 23: Displaying names and values of local variablekéncurrently called function.

accessed in the debug command pane. Different colors adeta$eghlight the current line and executing
lines in the calling functions. For example, when clickirgranandUp in Figure 23, the control ow of the
program moves to its calling functionain() at line 15 as highlighted with the blue color in Figure 24. The
menuDownas shown in Figure 23 is not clickable. But, the m&uawnis clickable in Figure 24 when the
current stack is moved up. The debug pane at this point gisplee name and value of the variablgthe
only regular variable, in the calling functianain().

CommandStack displays function, member function, or program name andesponding stack level
in each stack. The current running function has stack ley&ltereas level n+1 is the function that has
called a function with stack level n. For example, as showRigure 25, functiorfunc() is called by
functionmain(), which in turn is invoked by the prografunc.c

Names and their corresponding values of variables in atlkst@an be displayed by the command
Variables  on the debug pane selection bar as shown in Figure 26. Steels lare highlighted with
the corresponding colors for the current line and executivas in the calling functions in the editing pane
as shown in Figure 24. In Figure 26, the program is stopped@&®d. Names and values of local variables
inside functiondunc() andmain() as well as global variables are displayed in the debug paseon&
can see, before line 9 is executed, the value of the glob&htang is 200.

When the command

Display special variables in debug pane for Locals and Varia bles

in the debug menu shown in Figure 22 is clicked, names an@saitispecial variables such asfunc__
will be displayed in the debug pane for commahdsals andVariables
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4.5 Using Debug Commands in the Debug Command Pane

Figure 24: Displaying names and values of local variablgbércalling function.
4.5 Using Debug Commands in the Debug Command Pane

Many debug commands inside the debug command pane arebéeallaing the debugging of a program.
A prompt

debug>

inside the debug command pane indicates that the debuggeady to accept debug commands. Type
the commandelp , it will display all available commands as shown in Figure Zhe menu on the left
before a colon shows a command and the description on theesghains the action taken for the command.
All commands on the debug bar have corresponding commarnitiésimteractive debug command pane.
However, some features are available only through the debognand pane.

The variables, expressions, and functions can be manggulay commandsssign, call , and
print . The commandssign assigns a value to a variablll invokes a function, angrint  prints
out the value of a variable or expression including functidhis invalid to print an expression of void type
including a function with return type void. One can also jiygte an expression, the value of the expression
will be displayed. If the expression is a function with th&uraing type of void, only the function is called.
For example, commands

debug> assign i=2 *10
debug> call func()
debug> print i
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4.5 Using Debug Commands in the Debug Command Pane

Figure 25: Displaying different stacks at the executinghpoi

debug> 2 *i
40
debug>

assign the variable with the value of 10, call functiofunc() , and print out the value of the expression
2«1 when the variable is valid in its current scope. As another example, when rogiunc.c s
executed and stopped at line 9 shown in Figure 28, the valuegiablesa andi as well as the expression
2+ g can be obtained by typing corresponding commands in thegdetommand pane.

The commandstart  begins debugging a program. The optional command line aggtsmfor the
commandstart andrun are processed and passed to the arguments for the funaimig). For example,
to run prograntC:\Ch\demos\bin\commandarg.c shown in Figure 17, the debug command

debug> start -0 optionl -v option2 "option3 with space"

will assign the strings"C:\Ch\demos\bin\commandarg.c" , "-0" , "optionl" , "-v"
"option2" ,and"option3 with space" to elementargv[0] ,argv[l] ,argv[2] ,argv[3] |,
argv[4] ,andargv[5] ,the argumenargv of the main function

int main(int argc, char *argv[])

of the Ch scriptommandarg.c , respectively. The output on the Debug Console Window idlairto that
displayed in the input/output pane in Figure 17. A command Argument with space should be enclosed
within two double quotation marks as shown above for thegtioption3 with space"
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4.5 Using Debug Commands in the Debug Command Pane

Figure 26: Displaying names and values of all variableslistatks .

The program will stop when a breakpoint is hit. The command will execute the program without
debugging by ignoring breakpoints. Similar to commandserdebug bar, the user can execute the program
line by line either by commandtep or next . The commandtep will step into a function whereas
the commandhext will step over the function to the next line. During the debing, the commandont
can be invoked to continue the execution of the programtfilits a breakpoint or the program ends. The
user can change the function stack during debugging. It campgo its calling function or move down to
the called function by the commandp anddown, respectively, so that the variables within its scope can
be accessed in the debug command pane. The function or progaenes in all stacks are displayed by
the commandtack . Names and their corresponding values of variables in thewrustack are displayed
by the commandocals . Commandvariables  displays names and values for all variables within its
scope in each stack.

The commandvatch adds an expression, including a single variable, into afigtatched expressions.
Watched expressions can be added before or during exeaftioprogram. An expression can be removed
from the list of the watched expressions by tamove expr command. The commanmdmove removes
all expressions in the watched list. For example, commamtisei debug command pane

debug> watch 2 =g
debug> watch i
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4.5 Using Debug Commands in the Debug Command Pane

Figure 27: Debug commands in the debug command pane.

add expressiorz* g and variable i to a list of watched expressions as shown inrgi@9. When the
program is stopped at a breakpoint or stepped into nexinsgate the values of these watched expressions
can be viewed in the debug pane by clicking the comm&lagich on the debug pane selection bar as shown
in Figure 29.

Before the program execution or during the debugging of &c@ed program, new breakpoints can be
added to stop the program execution. A breakpoint can be gatsed on three speci cations: le name and
line number, function, and controlling variable. When ad@oint is setup in a function, the program will
stop at its rst executable line of the function. When a bigaikt is setup for a variable, the program will
stop when the value of the variable changes. Each breakpainhave an optional conditional expression.
When a breakpoint location is reached, the conditionalesgion is evaluated if it exists. The breakpoint
is hit only if the expression is either true or has changedctvinieeds to be speci ed when the breakpoint
was added. By default, the breakpoint is hit only if the egpren is true. Commanstopat sets a
new breakpoint speci ed by a le name and line number in thesgguent arguments. The program breaks
execution when it reaches this location. Commaimpin sets a new breakpoint for a function. The
program breaks execution when it reaches the rst execetée of the function. Commanstopvar
sets a new breakpoint for a controlling variable. The védgigevaluated while the program is running. The
program breaks execution when the value of the variableggganNhen each of these command is invoked,
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Figure 28: Using debug commands in the debug command pane.

a breakpoint is appended to the list of breakpoints. Theoopticonditional expression and triggering
method for each breakpoint are passed as the last two argsioethese commands. For example, the
syntaxes for setting a breakpoint in a le with a completehpatd line number are as follows.

debug> stopat filename #
debug> stopat filename # condexpr
debug> stopat filename # condexpr condtrue

The symbol# should be substituted by a line number. When a breakpoiatitmt is reached, the optional
expressiorcondexpr is evaluated. If the argumenbndtrue is true or missing, the breakpoint will be
hit if the value for the expression is true; otherwise, thealapoint will be hit if the value for the expression
has changed. For example, the command

debug> stopat C:/Ch/demos/bin/func.c 6
sets a breakpoint in ldunc.c located at the directory C:/Ch/demos/bin at line 6. The caman
debug> stopat C:/Ch/demos/bin/func.c 6 i+j 1

sets a breakpoint in ldunc.c at line 6. When the breakpoint location in le func.c at linesareached,
the expressiont+j is evaluated and the breakpoint will be hit if the value fag #xpressiornit+j s true.
The above command is the same as

debug> stopat C:/Ch/demos/bin/func.c 6 i+j
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Figure 29: Setting watch expressions and variables inkielelébug command pane to display their values
in the debug pane.

The command
debug> stopat C:/Ch/demos/bin/func.c 6 i+j O

sets a breakpoint in Igunc.c at line 6. When the breakpoint location in unc.c at line 6 is
reached, the expressiory is evaluated and the breakpoint will be hit if the value fa¥ Bxpressiolit|
has changed. On the other hand, commaaidarline , clearfunc , andclearvar  with proper
arguments remove a breakpoint of line, function, and végidype in the list, respectively. Command
clear removes all breakpoints in the debugger.

If a program execution has failed and is taking too long to jglete, then the commarabort can be
used to stop the program.

The debug command pane can be cleared by clickihg the command
View->Clear Debug Command Pane as shown in Figure 10.

4.6 Using the Debug Console Window for Input and Output

Normally, the standard input and output of a program are legnoh the input/output pane. For some
applications, such as Windows console applications ugiadgunction hitkb(), the user may interface with
the program through a console windows in debug mode. Thegdebmsole window can be opened and
closed by the commandiew->Debug Console Window . When a program is executed in the debug
mode, the standard input, output, and error streams ared¢hd@rcted in a separate Debug Console Window
shown in Figure 30.
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Figure 30: The Debug Console Window for input/output in dghog.

Figure 31: A Chicon on a desktop in Windows, Linux, and Mac QS X

By default, the console window always stays on the top ofrottiedows. This default behavior can be
turned off or on by the commandiew->Debug Console Window Always on Top . The contents
of the debug console window can be cleared by the comrbahdig->Clear Debug Console Window
as shown in Figure 10. The colors for background and text #saswéhe windows size and font size of the
debug console window can be changed by right clicking theDEhicon on the upper left corner of the
window and selecting the memroperties  to make changes. Note that for Windows Vista, you need to
run ChIDE with the administrative privilege to make such aruje.

5 Getting Started with Ch Command Shell

Ch can be used as a command shell in which commands are pdcdske other commonly used shells
such as the MS-DOS shell, Bash-shell, or C-shell, commaadde executed in a Ch shell. Unlike these
conventional shells, expressions, statements, funciindgprograms in C and C++ can be readily executed
in a Ch shell.

A Ch shell can be launched by running the commahd In Windows, Linux, and Mac OS X, a Ch
command shell can also be conveniently launched by clickkieged-coloredCh icon, shown in Figure 31,
on the desktop or on the tool bar of the ChIDE.

Assume the user account is the administrator, after a ChisHalnched in Windows, by default, the
screen prompt of the shell window becomes

C:./Documents and Settings/Administrator>

whereC:/Documents and Settings/Administrator is the user'shome directoryon the desk-

top as shown in Figure 32. The colors of the text and backgt@aswell as the window size and font size

of the shell window can be changed by right clicking the Ciabthe upper left corner of the window, and
selecting the menBroperties  to make changes. Note that for Windows Vista, you need to hibE

with the administrative privilege to make such a change. dilplayed directoryC:/Documents and
Settings/Administrator is also called theurrent working directory If the user account is not the
administrator, the account nam@ministratorshall be changed to the appropriate user account name. The
prompt indicates that the system is in a Ch shell and is rea@gdept the user's terminal keyboard input.
The default prompt in a Ch shell can be recon gured. If theuinfyped in is syntactically correct, it will

be executed successfully. Upon completion of the executiansystem prompt will appear again. If an
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Figure 32: A Ch command shell.
Table 4: Portable commands for handling les.

Command Usage Description
cd cd change to the home directory
cddir change to the directongir
cp cp lel le2 copy lel to le2
Is Is list contents in the working directory
mkdir mkdir dir create a new directorgir
pwd pwd print (display) the name of the working directory
rm rm le remove le
chmod chmod +xle  change the mode de to make it executable
chide chide le.c launch ChIDE for editing and executinig.c

error occurs during the execution of the program or exppesshe Ch shell prints out the corresponding
error messages to assist the user in debugging the program.

All statements and expressions of C can be executed intarlycin a Ch command shell. For example,
the outputHello, world can be obtained by calling the functigmintf () interactively as shown below
and as seen in Figure 32.

C:/Documents and Settings/Administrator> printf("Hello , world")
Hello, world

In comparison with Figure 32, the last prom@¥Documents and Settings/Administrator>

is omitted to save the space in the presentation of this idote that the semicolon at the end of a statement
in a C program is optional when the corresponding statenseexeécuted in command mode. There is no
semicolon in calling the functioprintf () in the above execution.

5.1 Portable Commands for Handling Files

At the system prompt, not only C programs and statements, but also any other cosgr(@uch agpwd
for printing the current working directory) can be executedthis scenario, Ch is used as a command shell
in the same manner as MS-DOS shell in Windows.

Commands can be executed in a Ch command shell or in a Ch prograere are hundreds of com-
mands along with their respective online documentatiorhindystem. No one knows all of them. Every
computer wizard has a small set of working tools that are afiede time, plus a vague idea of what else is
out there. In this section, we will describe how to use thetrmosimonly used commands, listed in Table 4,
for handling les through examples. It should be emphasiagdin that these commands running in the Ch
shell are portable across different platforms such as Wissdtinux, or Mac OS X. Using these commands,
a user can effectively manipulate les on the system to run@gmams.
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Assume that Ch is installed i@:/Ch in Windows, the default installation directory. The cutrermrk-
ing directory isC:/Documents and Settings/Administrator , Which is also the user's home
directory. The application of portable commands for le bing can be illustrated by interactive execution
of commands in a Ch shell as shown below.

C:/Documents and Settings/Administrator> mkdir c99
C:/Documents and Settings/Administrator> cd c99
C:/Documents and Settings/Administrator/c99> pwd
C:/Documents and Settings/Administrator/c99

C:/Documents and Settings/Administrator/c99> cp C:/Ch/d emos/bin/hello.c hello.c
C:/Documents and Settings/Administrator/c99> Is

hello.c

C:/Documents and Settings/Administrator/c99> chide hell o.c

As shown inUsagein Table 4, the commanohkdir takes one argument as a directory to be created. We
rst create a directory called99 using the command

mkdir c99

Then, we change to this new directd@y/Documents and Settings/Administrator/c99 us-
ing command

cd c99
Next, we display the current working directory with the coamnd
pwd

A C programhello.c  shown in Figure 3 in the director@:/Ch/demos/bin is copied to the working
directory with the same le name using the command

cp C:/Ch/demos/bin/hello.c hello.c

Files in the current directory are listed using the command

Is
At this point, there is only one le hello.c in the directory
C:/Documents and Settings/Administrator/c99 . It is recommended that you save all your

developed C programs in this directory so that you may easil\all programs later on. Finally, program
hello.c  islaunched by the command

chide hello.c

to be edited and executed in ChIDE as shown in Figure 3. Foassi@om presentation, sometimes, it is
more convenient to open multiple source les by a single candias shown below:

> chide filel.c file2.c header.h

To use a command dealing with a path with white space, the s to be placed inside a pair of
double quotation marks, as shown below, to removenédlo.c.

> rm "C:/Documents and Settings/Administrator/c99/hello .C
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5.2 Setup Search Paths for Commands, Header Files, and Fumah Files in Ch

When a command is typed into a prompt of a command shell farudian, the command shell will search
for the command in prespeci ed directories. In a Ch shel, sistem variablepath of string type contains
the directories to be searched for the command. Each diyeistseparated by a semicolon inside the string
_path. When a Ch command shell is launched, the system variphbté contains some default search paths.
For example, in Windows, the default search paths are

C:/Ch/bin;C:/Ch/sbin;C:/Ch/toolkit/bin;C:/Ch/toolki t/sbin;C:/WINDOWS;C:/WINDOWS/SYSTEMS32;

The user can add new directories to the search paths for thenaad shell by using the string func-
tion stradd() in the startup le, which will be discussed in detail a litdater. This function adds argu-
ments of string type and returns it as a new string. For exaitpe directoryC:/Documents and

Settings/Administrator/c99 is not in the search paths for a command. If you try to run @ogr
hello.c in this directory when the current working directory is
C:/Documents and Settings/Administrator , the Ch shell will not be able to nd this pro-

gram, as shown below, and give two error messages.

C:/Documents and Settings/Administrator> hello.c
ERROR: variable 'hello.c' not defined
ERROR: command 'hello.c' not found

When Ch is launched or a Ch program is executed, by defauwifjliexecute the startup lechrc in
Unix such as Linux and Mac OS X achrc in Windows in the user's home directory if the startup le
exists. In the remaining presentation, it is assumed thas@ked in Windows with a startup lechrc in
the user's home directory. This startup le typically sets the search paths for commands, header les,
function les, etc. In Windows, a startup lechrc with default setup is created in the user's home directory
during installation of Ch. However, there is no startup ted user's home directory in Unix by default. The
system administrator may add such a startup le in a useraddirectory. However, the user can execute
Ch with the optiond as follows

ch -d

to copy a sample startup le from the directoBHHOME/config/ to the user's home directory if there is
no startup le in the home directory yet. Note tt@HHOMIS not the string CHHOME instead it uses the
le system path under which Ch is installed. For example, bfadlt, Ch is installed if€:/Ch in Windows
and/usr/local/ch in Unix. In Windows, the command in a Ch shell below

C:/Documents and Settings/Administrator> ch -d

will create a startup le _chrc in the user's home directory
C:/Documents and Settings/Administrator . This local Ch initialization startup lechrc
can be opened by the following command on the menu bar

Options->Open Ch Local Startup File

to edit the search paths in ChIDE, as shown in Figure 33. lmtithe above commanch -d will also
create an icon for Ch on the desktop. If Ch is installed with#E, an icon for ChIDE will also be created
on the desktop.

To include the directoryC:/Documents and Settings/Administrator/c99 in the search
paths for a command, the following statement
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Figure 33: Open the local Ch initialization startup le fadigng.
_path = stradd(_path, "C:/Documents and Settings/Adminis trator/c99;");

needs to be added to the startup Jehrc in the user's home directory so that the comméedio.c

in this directory can be invoked regardless of what the eutirvéorking directory is. After the directory
C:/Documents and Settings/Administrator/c99 has been added to the search papath,
you need to restart a Ch command shell. Then, you will be abéx¢cute the programmello.c  in this
directory as shown below.

C:/Documents and Settings/Administrator> hello.c
Hello, world

In Unix such as Linux and Mac OS X, the search paths for commdyddefault do not contain the
current working directory. To include the current workingedtory in the search paths for a command, the
following statement

_path = stradd(_path, ".;");

needs to be added in startup lechrc in the user's home directory. Function call

stradd(_path, ".;") adds the current directory represented by '.' to the systeanch pathspath.
Similar to_path for commands, the header les in Ch are searched in direxga@peci ed in the system
variable_ipath. Each path is also delimited by a semicolon. For examplestdtement below

_ipath = stradd(_ipath, "C:/Documents and Setting/Admini strator/c99;");

33



5 GETTING STARTED WITH CH COMMAND SHELL
5.3 Interactive Execution of C/Ch/C++ Programs

adds the directoryC:/Documents and Setting/Administrator/c99 to the search paths for
header les included by the preprocessing directteclude such as

#include <headerfile.h>
One can also add this directory to the search pdfath for function les by the statement
_fpath = stradd(_fpath, "C:/Documents and Setting/Admini strator/c99;");

A function le contains the function de nition, which will b described in section 5.5.

5.3 Interactive Execution of C/Ch/C++ Programs

It is very simple and easy to run C programs interactivelyhaitt compilation in a Ch shell. For example,
assume tha€C:/Documents and Settings/Administrator/c99 is the current working direc-
tory as presented in section 5.1. The progfaetio.c  in this directory can be executed in Ch to get the
output ofHello, world as shown below.

C:/Documents and Settings/Administrator/c99> hello.c
Hello, world

C:/Documents and Settings/Administrator/c99> _status
0

The exit code from executing a program in a Ch command shk#ps in the system variablsstatus
Because the prograimello.c  has been executed successfully, the exit code is 0 as shoilie sbove
output whenstatusis typed in the command line.

In Unix such as Linux and Mac OS X, in order to readily use the@mambhello.c as a command,
the le has to be executable. The commariunod can change the mode of a le. The following command

chmod +x hello.c

will make the prograniello.c  executable so that it can run in a Ch command shell.

5.4 Interactive Execution of C/Ch/C++ Expressions and St&ments

For simplicity, only the prompt in a Ch command shell will be displayed in the remaining pnestéon. If
a C expression is typed in the command shell, it will be evaldidy Ch and the result then will be displayed
on the screen. For example, if the expresdie * 2 is typed in, the output will be 7 as shown below.

> 1+3%2
7

Any valid C expression can be evaluated in a Ch shell. Thezefoh can be conveniently used as a calcu-
lator.

As another example, one can declare a variable at the pramdghen use the variable in the subsequent
calculations as shown below.

int i
sizeof(int)

vV AV V

i =30
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30

> printf("%x", 1)
le

> printf("%b", i)
11110

> | = 0bl1110
30

> | = Ox1E
30

> = -2

-2

> printf("%b", i)
1111111111222111212211121221111210
> printf("%32b", 2)
00000000000000000000000000000010

In the above C statements, varialblés declared as int type with 4 bytes. Then, the integer valuéo8
i is displayed in decimal, hexadecimal, and binary humbetse ifitegral constants in different number
systems can also be assigned to variabies seen above. Finally, the two's complement representafio
the negative number 2 is also displayed. Characteristics for all other data typ&3s can also be presented
interactively.

By default, a value of oat or double type is displayed withotwr four digits after the decimal point,
respectively. For example,

> float f = 10

> 2xf

20.00

> double d = 10
> d

10.0000

All C operators can be used interactively as shown below.

> int i=0b100, ] = 0b1001
> i< 1

8

> printf("%b", i|j)

1101

The concept of pointers and addresses of variables carubt&railed as shown below.

> int =10, *p
> &i

leddfO

>p = &l

leddfo

> %p

10

>xp = 20

35



5 GETTING STARTED WITH CH COMMAND SHELL
5.4 Interactive Execution of C/Ch/C++ Expressions andeftents

20
>
20

In this example, the variable of pointer to int points to the variable. The working principle for pointer to
pointer can also be interactively illustrated in the samamea In the next example, the relation of arrays
and pointers is illustrated as follows:

> int a[5] = {10,20,30,40,50}, *P;
> a
1eb438

> &a[0]
1eb438

> a[l]

20

> *(atl)
20

>p = atl
leb43c

> %p

20

> p[0]

20

Expressionsa[l], *(at+l), =*p, andp[0] all refer to the same element. Multi-dimensional arrays
can also be handled interactively. The boundary of an asapécked in Ch to detect potential bugs. For
example,

> int a[5] = {10,20,30,40,50}

> a[-1]

WARNING: subscript value -1 less than lower limit O
10

> a[5]

WARNING: subscript value 5 greater than upper limit 4
50

> char s[5]

> strepy(s, "abc")

abc

> s

abc

> strcpy(s, "ABCDE")

ERROR: string length sl is less than s2 in strcpy(sl,s2)
ABCD

> s

ABCD

The allowed indices for arrag of 5 elements are from 0 to 4. Arraycan only hold 5 characters including
a null character. Ch can catch bugs in existing C code retatéte array boundary overrun such as these.
The alignment of a C structure or C++ class can also be exahsisshown below.
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> struct tag {int i; double d;} s
> s.i =20
20

I n

>
i =20

.d = 0.0000
> sizeof(s)
16

In this example, although the sizes of int and double are 48amespectively, the size of structusewith
two elds of int and double types is 16, instead of 12, for tmeger alignment.

5.5 Interactive Execution of C/Ch/C++ Functions

A program can be divided into many separate les. Each legists of many related functions, which can
be accessible to any part of a program. All functions in théa@dard libraries can be executed interactively
and can be used inside user de ned functions. For examptbeiinteractive execution:

> srand(time(NULL))

> rand()

4497

> rand()

11439

> double add(double a, double b) {double c; c=a+b+sin(1.5); return c;}
> double c

> ¢ = add(10.0, 20)

30.9975

The random number generator functi@md() is seeded with a time value gmand(time(NULL) . Function
add() which calls type-generic mathematical funct®in() is de ned at the prompt and then used.

A le that contains more than one function de nition is uslyasuf xed with .ch to identify itself as
part of a Ch program. One can create a function le in a Ch @ogning environment. Aunction le in
Ch is a le that contains only one function de nition. The narof a function le ends inchf , such as
addition.chf . The names of the function le and function de nition insitlee function le must be the
same. The functions de ned using function les are treatedf éhey were system built-in functions in Ch.

Similar to_path for commands, a function is searched based on the searchipatie system variable
_fpath for function les. Each path is delimited by a semicolon. Bsfault, the variablefpath contains the
pathslib/libc, lib/libch, lib/libopt, andlibch/numeric in the home directory of Ch.
If the system variablefpath is modi ed interactively in a Ch shell, it will be effectiventy for functions
invoked in the current shell interactively. For runningigts, the setup of function search paths in the current
shell will not be used and inherited in subshells. In thisecéise system variabldpath can be modi ed in
startup le _chrc in Windows or.chrc in Unix in the user's home directory.

For example, if a le namea@ddition.chf contains the program shown in Program 1, the function
addition() will be treated as a system built-in function, which can béledato compute the sum
a + b of two input argumentsa andb. Assume that the function leaddition.chf is located at
C:/Documents and Settings/Administrator/c99/addition. chf , the directory
C:/Documents and Settings/Administrator/c99 should be added to the function search path

in the startup le.chrc in Unix or _fpath in Windows in the user's home directory with the followingis-
ment.
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[ * File: addition.chf

A function file with file extension .chf * [
int addition(int a, int b) {

int c;

c =a+ b;

return c;

Program 1: Function leaddition.chf
/ = File: program.c
Program uses function addition() in function file addition .chf  */
#include <stdio.h>

/= This function prototype is optional when function addition (O in
file addition.chf is used in Ch */
int addition(int a, int b);

int main() {
inta=3,b =4, sum;

sum = addition(a, b);

printf("sum = %d\n ", sum);
return O;

Program 2: A program using function laddition.chf
_fpath=stradd(_fpath, "C:/Documents and Settings/Admin istrator/c99;");

Functionaddition() then can be used either interactively in command mode asrsheiaw,

>inti =9
> | = addition(3, i)
12
or inside programs. In Program 2, the functiaddition() is called without a function prototype in

themain() function so that the function prototype de ned inside thadtion le addition.chf will be
invoked. If the search paths for function les have not beespprly setup, a warning message such as

WARNING: function 'addition()' not defined

will be displayed, when the functioaddition() is called.

When a function is called interactively in a Ch shell, thediion le will be loaded. If you modify
a function le after the function has been called, the sulbead calls in the command mode will still use
the old version of the function de nition that had been loddeTo invoke the modi ed version of the
new function le, you can either remove the function de witi in the system using the commareanvar
followed by a function name. or start a new Ch shell by tygihat the prompt. For example, the command

> remvar addition

removes the de nition for functioraddition (). The commandemvar can also be used to remove a
declared variable.
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5.6 Interactive Execution of C++ Features

Not only C programs can be executed in Ch, but also classesand C++ features are supported in Ch as
shown below for interactive execution of C++ code.

> int i

> cin >> |
10

> cout << i

> class tagc {private: int m_i; public: void set(int); int ge t(int &);}
> void tagc:set(int i) {m_i = 2 *i:}
> int tagc:.get(int &i) {i++; return m_i;}

> tagc ¢
> c.set(20)
> c.get()

>

11

> sizeof(tagc)
4

The input and output can be handled usiimgandcoutin C++. The public methothgc::set() sets the
private membemi , whereas the public methddgc::get() gets its value. The argument of method
tagc::get() is passed by reference. The size of the ctage is 4 bytes which does not include the
memory for member functions.

6 Interactive Execution of Commands in the Input/Output Pare

Binary commands or C/C++ programs can also be executedagtiegly inside the input/output pane as
shown in Figure 34. In Figure 34, the progrdmello.c  is executed rst in the input/output pane. Then,
the commanawd prints the current working directory. The commasdists les and directories in the
current working directory. Options of a command can alsorogided. For example, the commalsican
invoked in the form of

Is -F

to list directories with a forward slash at the end.
To use a command with a complete path which containing a velpigee, the path needs to be placed
inside a pair of double quotation marks, as shown below.

> "C:/Documents and Settings/Administrator/c99/hello.c "

How to execute /C/Ch/C++ programs with command line argumisrdescribed in section 2.5.
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Figure 34: Executing commands inside the input/output pane
7 Quick Animation

Ch can be used for quick animation usi@ickAnimation ™ . It can also be used to display various
objects based on speci ed x-y coordinate da@uickAnimation ™ is especially suitable for animation
of two-dimensional mechanical systems. Detailed inforomaaboutQuickAnimation ™ can be found
QuickAnimation User's Guidavailable inCHHOME/docs/qganimate.pdf

A QuickAnimation le with the le extension.gnm can be edited in ChIDE with syntgax highlighting,
as shown in Figure 35 for the QuickAnimation lkgrcles.gnm . The animation forcircles.qnm
can be created by clicking the commaAdimate->ganimate (Animate a gnm file) or the
function key F10, as shown in Figure 35. Figure 36 shows athfrs for the animation.

A Ch program can be written to generate the standard outpheiQuickAnimation format, using the
standard C functions such psntf() . The standard output can be sent to the QuickAnimation progan-
imate directly by clicking the commanédnimate->Output to ganimate or the function key F11,
as shown in Figure 37 for running the progr&@iHOME/demos/qanimate/smileyfaceanim.c
Figure 38 shows a snapshot of the generated animation.
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Figure 35: Executing a QuickAnimation leircles.gnm

Figure 36: The output from executing the QuickAnimation decles.gnmin Figure 35.

8 Compiling and Linking C/C++ Programs in ChIDE

ChIDE can also compile and link an edited C/C++ program ingtiéing pane using C and C++ compil-
ers, then execute the created binary executable programdefyilt, the ChIDE is con gured during the
installation to use the latest Microsoft Visual Studio .Nig$talled in your Windows to compile C and C++
programs. The environment variables and commands for theaV/Studio compiler can be modi ed in the
individual startup con guration le_chrc in the user's home directory, which can be opened for ediing
shown in Figure 33. In Linux and Mac OS X x86, ChIDE uses coerpilGNU gcc and g++ to compile C
and C++ programs, respectively. The default compiler cachlaaged by modifying the C/Ch/C++ property
le cpp.properties which can be opened by the commandtions->cpp.properties

The commandrools->Compile  as shown in Figure 39 can be used to compile a program. The
output and error messages for compiling a C or C++ prograndiaptayed in the input/output pane of the
ChIDE. In Windows, compiling a program will create an objdetwith le extension .obj. The object
le can be linked using the commarntbols->Link  to create an executable program. The executable in
Windows has le extension .exe.

If a make le make le or Make le is available in the current ihictory, the commandiools->Build
will invoke the make le to build an application. A make le ocaalso be invoked by right clicking the le
name on the le tab, then clicking the commamke in Linux or Mac and the commanaake or nmake
in Windows as shown in Figure 40.

When ChIDE is used to edit a make le, the syntax will be hightied. Because the tab character is
reserved as a special character to begin a command for sokeeaommand, it will be preserved and not
replaced with white spaces. A le with the le extensiomak or with the following le name is recognized
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Figure 37: Executing a program with the standard outpub(g)dsent to QuickAnimation.

Figure 38: The output from executing the programileyfaceanim.i Figure 37.
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Figure 39: Compiling a C/C++ program.

Figure 40: Using a make le to compile a C/C++ program.
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as a make lein ChIDE:

makefile
makefile.win
makefile_win
makefile.Win
makefile_Win
Makefile
Makefile.win
Makefile_win
Makefile.Win
Makefile_Win

The commandools->Go will execute the developed executable program.

9 Other Computer Languages Understood by ChIDE

ChIDE is a general-purpose text editor. It currently is dblsyntax highlighting the following languages.

C/Ch/C++*
CSs*

HTML*

Make

SQL and PLSQL
TeX and LaTeX
XML*

If the symbol *' is attached to a language, it denotes that the folding asideddn section 3.5 is supported
for the language.

Language settings are determined from the le extensiorthiatcan be changed by selecting another
language from théanguage menu.

10 Local Languages Supported in ChIDE

When Ch is installed in a platform in a language differentrfrnglish, the menus and dialogs of ChIDE
will be in its local language. By default, ChIDE supports mtiian 30 local languages as follows:
Afrikaans, Aribic, Basque, Brazilian Portuguese, BulgariCatalan, Chinese Simpli ed, Chinese Tra-
ditional, Czech, Danish, Dutch, French, Galician, Gernanreek, Hungarian, Indonesian, Italian, Japanese,
Korean, Malaysian, Norwegian, Polish, Romanian, PorteguRussian, Serbian, Slovenian, Spanish, Span-
ish (Mexican), Swedish, Thai, Turkish, Ukrainian, and Wels
A new local language can also be easily supported.
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