Session 2532

Web-based C++ Compiler

Aleksander Malinowski, Bogdan M. Wilamowski
Bradley University, Peoria, IL / University of Wyoming, Laramie, WY

Abstract

This paper reports the successful use of Web-based interface to C++ compilers. There are several
benefits that make networked software desirable. A web-based application can be used remotely
throughout any network connection. Any operating system can be used to access it, making it
platform independent. There is no local installation or maintenance work necessary. Access can
be controlled and limited if required by software license agreement. Internet Compilers Package
(ICP) isan example of a networked software-engineering tool. Different compiler packages can
be used for various stages of application development providing either maximum error detection
or code optimization.

I ntroduction

During the process of software development frequently more than one compiler packageis
required. Some products are known to be very useful for locating errors or debugging, while
others perform extremely well when a program or library isin the final stage of development and
should be optimized as much as possible. Also when facing obscure error messages, which may
result in atime-consuming search for the error, a different error message from the second
compiler frequently cuts that time dramatically.

Therefore students should be to some extend exposed to different compilers at some point in
their software courses curriculum. Although all necessary software isinstalled in the computer
laboratories, most students prefer to work on their computers at home or dormitory and connect
to the university network. That situation creates unnecessary burden either for the network
administrators who have to install additional software on many machines of non-standard
configuration, or on students who must purchase and install on their own several software
packages along their full course of study.

In order to solve the problem at least partialy in the area of programming a software package
was developed that allows for Web-based interfacing of various compilers. Three compilers:
GNU, Microsoft, and Borland (Inprise) are used in the Bradley University intranet. Web-page
based front end allows to access them without any restrictions regarding the computer system
requirements thus allowing for their use on different operating system platforms and also on
older machines with lesser performance. Access to selected commercial software componentsis
enabled based on the user’ s computer name and | P address, and also limited by password system.
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| CP can be used instead of purchasing a software license for each computer. In general thistype
of software can be used on a pay-per-use basis'. A similar trend exists in electronic publishing
(e.g. IEEE Transactions, books from O'Rellly), where readers are asked to pay per access to the
material, instead of purchasing journals, books, or abstracts, and IEEE is adriving force there.

Intranet Compilers Architecture

During software development it is important to justify which part of the software should run on
the client machine and which part should run on the server. Client side programs - applets are
transferred through network when requested and execution is performed entirely on the client
machine that made the request®. This allows for sharing the computational cost between the
server and client. It approach can be used when programs to be transferred to users are moderate
in size or are be cached on client machine, or the data to be transferred between server and client,
in case the application is run on the server, are very large in volume. In case of platform
independent solutions, such as Java, causing lesser computational performance may be
prohibitive®*.

With CGI much lessinformation has to be passed to the server. The server executes instructions
based on the given information and sends the results back to the local machine that made the
request’. Thisis used in the opposite cases, when the software package is large or should not be
released to user, or when amount of datato be transferred is small. However, large number of
clients that access the server simultaneously would make CGI-based approach undesired.
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Fig. 1. Dataflow in an Internet Compilers package.

These software design problems were considered and solved in the ICP. The user interfaceis
programmed in HTML enhanced with JavaScript. The purpose of the project was alowing
students to get familiar with different compilers and compiler optimization techniques rather than
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make another huge GUI application to wrap compilers. Therefore, it is assumed that the user will
use his or her favorite text editor to create and correct program files. This assumption allowed to
create the very simplified front-end that loads quickly and isreally platform independent that is
shown later in Fig. 2.

The server side part of the application isimplemented using CGI scripts written in PERL that
handle communication between a user and different compilers. The data flow of the complete
application isshown in Fig. 1. That script does the file managing, runs compilers and processes
the compilation results®. The result is both the source code listing and a binary code to download
or alist of errors sent back to the user.

To use |CP, paste the program code from your compiler text editor, or from any text editor, to
the web page form. Then submit the form. The compilation will be performed by PERL script on
the server in batch mode. Although the front end is designed to be as simple as possible with
only afew commonly used options, it is sufficiently functional and can be used quickly. The
PERL script located on the server has to deal with the trandation of these common options to the
actual options of compilers from different vendors. It aso handles the compilation errors and
processes the report.

# Intranet Compilers - Hetscape

File Edit Yiew Go Communicator Help

v| Jv Bookmarks \& Location:lhttp:f.-’cethW.bladley.edua’”olekmalia"web-compfgcc.htm j ﬁ'What's Related m

-

Intranet Compilers

Code

finclude <stdio.h> d
int mainig) |

int a, h:

printf ("Please input two integer nuwbers: "):

scanf (":d A, £a, &£b):

printf ("sd+id=32dyvn"™, a, b, ath):

returni(d) ;

o o

Tee CopyPaste commands to copy your code from the text editor to the text area above in this form.

compile | resetl clearl sample |

| Compiler Options | Language Platform Code Processing
v Display all warnings = & G Compilers

[T Check for ANST compatibility OO  Borland & Compiler

¥ Include math ibraries " Fottran 77 1 Vigual C Compiler

[~ Optimize Code C Javra " Java DE from ST

" Optimize More " Pascal

If vou surfed here from outside of Bradley Urniversity, vou will need a password to access commercial compilers.

These internet accessible compilers are free service and are prowided for your conventence. They are confipured to check your
- “ e . - - e . ; e 4

N E

E@| - ‘ |D0.cument: Done
Fig. 2. The common web-based front-end to C++ compilers
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Intranet Compilers User Interface

A common front end is used for al compilers, and is presented in Fig. 2. ThisHTML page
allows for selecting a vendor and a language, and for setting a few basic compilation options.
User uses copy and paste commands to enter the source code into the compiler front end. There
are three menus located under the source code area as shown.

The middle menu is used to select the programming language while right menu is used to select
the compiler vendor. Currently the Intranet Compilers package supports C, C++, Pascal, Fortran,
and Java languages. It utilizes DJGNU (ver. 2.91), Borland (ver. 4.5), and Microsoft (ver. 5)
compilersfor C and C++, GNU compiler for Fortran and Pascal, and Sun's JDK for Java. At this
moment partial compilation into assembly language is supported only for GNU and Borland
compilers.

One of preset compiling configuration can be selected from the left menu. User can decide
whether aggressive binary code optimization or strict error checking and ASNI style violation
checking are necessary. The compiler vendor and version can be selected from the right menu. In
case of selecting one of commercial compilers while working at off-campus location user is
requested to input a password to verify his or her legibility to use licensed products.

One of the major advantages of consolidating more than one compiler isthe ability to cross-
reference error message among different vendor products used from the same interface.

The process of compilation is performed in batch mode. After setting the desired options and
pasting the source code into the appropriate text box, the task can be started by pressing the
COMPILE button. As aresult another web page with HTML wrapped information is sent back
to the user. The result page is displayed in another browser window so that the user can correct
the source code in the original window and resubmit it if necessary.

[_ (O[]
File
] @ Whato Relded m wf " Bookmaks & Location [t 7sant bradley:edudscripts/eb-compAdc pl ] @ what's Rielsted m
33 |

- 31 3

language: Java

-, Ho Errors found
Code

Progras Compiled Successfuly

wport jeva.applet.®: S
import Java.aut. T The file

ass [1.114kB]
fter downloading to your system
tod remotelr frow 158, 175.30.44 on Tussday, Januwsrw 12, 1

can be exe
The conprdes

prog extends Applet {
long numpts = 10000:
long prsdone = 0; <APPLET CODEBASE="/~¢lelwali/wek-cowp/downlead” CODE="prog.class” NAME="prog.el:
int W = zoo; VIDTH="200" HEIGHT="200" ALT="YOUR JAVA APPLET":>

int H = zoo; <B><FCNT COLOR="#FFO000">

private int run =1 YOUR BROWSER DOES NOT ALLOW TO RUN JAVA!

</ FONT></ B> <BR>
puplic void start() { run=1; } </ APPLET>
public woid stop() { run=0; }
41 I Li
Use Copy/Paste commands to copy your code from the text editor to the text area above in this form.
compile | reset | clear| sample
Compiler Options Code Processing
™ optimize
Bt Class |prog 1o file extension please
I” deprecation warnings
I™ werbose comments width 200 =
F display the applet
(= e height J200
Flease note PoYaYolo ]| ook ct the Server statistics
* The filename should be the same as the name of the main class inside Send comments to: elekmali @ece.org. =
* Tfyour applet require several classes to compile compile fhem all one after another. The all source code and compied version remains  =f| |4
o == [Document: Dane: B elm e = == [Applet prog class running

Fig. 3. Specialized front ends for Java (right) and the result page (l€eft).

After successful compilation the binary code is available for download. If the user's operating
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system agrees with the destination platform set for the compiler the binary code may be executed
with full user interaction.

37 Intranet Compilers into Intel Assembly - Netscape [_[o[x]
: 3% Intranet Compilers: Compilation into Intel Assembly Results - Netscape

File Edt Yiew Go Communicator Help

7 w# Bookmarks A Location: [rte: #7cegtant bradiey edur™clekmal Aneb-comp/assembiy-him

Fle Edt Miew Go Commuricator Help

Intranet Compilers into Intel Assembly

Code

#include <stdio.h>
int wain() {
int &, b;

scantf ("5 $d",
princt(mides
returnio)

ca, sh;

i

printf("Please input tuo integer numbers: ")

sdin", a, b, ath):

Use Copy/Paste commands to copy your code from the text editor to the text area above n this form.

toassembly | reset | clear | _sample | help|

Compiler Options

Language Flatform

W Display all warnings
I™ Optimize Code
I~ Optimize More

&C

O ICH

¢ Fortran 77
€ Pascal

[T you surfed here from outside of Bradley University, you will need a password to access commersial compilers.

=] @7 whalsRelsied I 7| " Bockmaice f: Lacation: [ sant bradey.cduscripts/web-comprasm =] @7 whats Felted I
1 file ‘sub.c 2l
2 goc?_compiled
3 __ gnu_conpiled c
4 tent
5
6 sscii "Please input two integer numbers: “0"
7 LCL:
= 8 asoii "%d xdN0*
3 1C2
10 ascii "Hd+kd=xdN12N0"
i1 .p2align 2
12 globl _main
13 _nmain
14 pushl ¥ebp
5 novl Yesp, Yebp
16 ubl $3.%esp
1 pushl SLCO
18 =11 _printf
19 addl §4_%es
0 leal ~B{%ehp). “eax
21 pushl ¥eax
22 leal —(%ebp), Azax
L 23 pushl %sax
¥ 24 pushl SLCL
28 call _scanf
2 addl 512, %esp
27 novl 4 (%ebp)  #eax
movl —8(%ebp) . Xedx
- 29 2ddl seds, Zes
Code Processing 30 pushl Zsam
b 31 novl —f (%ebp)  eax
@ 32-bit GNU Compilers 32 pushl ¥eax
€ 32-bit Borland C Compiler 3 mer hlrekm) eax
€ 16-bit Borland C Compiler 35 pushl SIC2
L) call _printf
3?7 addl §16.%e=p
38 norl Yeax. Hesx
39 inp
40 align 2,0=90
4 11
42 leave
43 ret -

These internet acoessible compilers arc free service and are provided for your convenience. They are sonfigured to check your
code against almost all possible errors and warnings. In case of errors madify the source code and resubmit it for compilation

They are DIGPP-based so please read G foundation license agresment befor utilising then for other than educational use | The compiler was executed remotaly from 136.176.30.44 on Tuesday, January 12, 1999, 16:53. <
o == [Document Done b Si P B3 A | 2 == [Document, Dane S = e DA )

T you nesd soms help with intorproting the rosults ploase ses hitp #srww castls.noti~avly/diasr himl

Fig. 4. Specialized front ends for assembly language generator (right) and the result page (l€eft).

Because of additional requirements for displaying Java applets, an additional dedicated front end
is created for that language. It is shown in Fig. 3. If the compilation is successful, the user can
inspect the applet immediately. Another specialized page was created for the partial compilation
into assembly language because users are interested in different set of compiler options that
would be useful for generated assembly language code inspection. 16- and 32-hbit Intel assembly
languages are available. However, a cross-compiler may be used to produce assembly language
code for different machines. The assembly front-end and the result page are shown in Fig. 4.

3% Intranet Compilers: Source Code Beautifier - Netscape: [ S| 3% Intianet Compilers: Source Code Beautifier Results - Netscape [l A |
File Edit View Go Commumicator Help Fie Edt View Go Communicator Help
7w Bookmaiks g L [ 1201 bradey.edur™ = @) whatsRelated I 7 T Boskmaks s Localian [niip:/7sant bradiey. edu/seripls/net-camp/inden. ol =] @& whatsekied I

Intranet Compilers: Source Code Beautifier

Code

[finc1uae <staio.n>
int wain() ¢

nt a, b

soant ("sd sd", &a, ab);

recurn(o) ;

K]
indent | reset | clear| _sample | help|

princt("sdtid=sdin”, a, b, ath);

pEinti("Please input tvo integer mumbers: ");

Tse Copy/Paste commands to copy your code fom the text editor to the text area above in this form

.-

& g style

€ Kemighan & Ritchie

 Oniginal Berkeley

Tse the style above and modify it as
requested below

Use the style above and modify i as requested
below

Tse the style above and modify it as
requested below

Blank Lines

Comments

Statements

I™ force one afer a block of declarations
I™ suppress creating one after such block
I™ force one affer a procedure body

™ suppress creating one after a procedure
body

I™ throw away extra blasik lines

I do no throw them away.

T~ reformat most comments by paragraphs
T reformat all comments by paragraphs
I~ expand clavstrophobic comments

I start multiline comments with *

T () compacted (w/a to procedures)
T () on separate lines

I~ as above but single line } else {

T~ muliple lne  2ise ¢

I™ add a space between proc name and (
T add a space after cast operator

T~ add a space between sizeof and its =l

==l [Dicument Done

=i % AR (D) 2 | 4

Intranet Compilers
Source Code Beautifier Results

Before After

#include <stdia.h> #include <stdia.h>
int main() { ini
- nain ()
printi("Please input two integer numbers: '):

anf ( g

i " al b oatb): Tatect ( Pleace input two integer nusbers: °);
return(0): scanf ('zd
peinte (Bl b, a e my
return (0

indent -gnu -ip2 ¢ your_file

was executed remotely from 136.176.30.44 on Tuesday, January 12. 1999, 17:22

loYoYoYoPkd| Lock at the Server statistics
Send comments to: plefunali @ieez.org.

| e EE T e e N )

Fig. 5. Source code beautifier configuration page (left) and result page (right).

Another service available at | CP is automatic code formatting performed according to the user's
specification. Most of the options are self-descriptive and available with asingle click of the
mouse alowing even a beginner to use the program. Fig. 5 shows the front end and the result
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page. The source code formatting capability is very useful in the first programming course, when
beginner programmers try to experiment what coding style fits them the best. It also quite useful
in case of parentheses mismatches errors. Missing parentheses can be more easily detected by the
automatic indentation inspection especially in programs with many nested loops.

Everybody can inspect and utilize the Intranet Compilers Package by visiting the web site
located at http://sant.bradley.edu/web-comp/. When one wants to use | CP over the Internet, only
the limited version of the package is accessible. For obvious reasons, everybody can access only
the compilers that do not require alicense. Commercia compilers (Borland and Microsoft) are
accessible only in the Intranet environment for users with selected I1P addresses for which the
license is bought.

Conclusion

The paper shows how to use the new opportunity created by Internet technologies for the
efficient and platform independent usage of software engineering tools. The presented ICP are
just an example, but it shows away in which the technology can be implemented. The possibility
to compare error messages from different compilersis very useful especially for students who do
not have much experience in coding and debugging yet. The ability to use different compilers
allows a programmer to pick up the fastest or the most convenient tool to compile the code and
remove the errors. It aso offers an easy way to analyze the results of compilation by inspection
of generated assembly code. Since August 1988, when the compiler was installed at Bradley
University, it was used about 17,000 times, approximately half of that were on-campus students.
The up to-date compl ete usage statistics can be requested any time via Web using the following
link: http://sant.bradley.edu/scripts/web-comp/log.pl
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