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Version control and subversion
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Outline (svn)

l High-level
n Concepts
n Operations

l Subversion
n Demo

l Subversion versus DIY
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Version Control

l Version control (source control) – Tools 
to manage changes during a project’s 
development.
n Many systems. Eg cvs, subversion(svn), git, 

bazaar, source safe, mercurial, ….
n Lots of arguments about the best tool or 

method.
l The main concepts transfer between tools.
l We are only focusing on centralized VC. 
l See http://svnbook.red-bean.com.
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Concepts

l Repository – stores the history of the 
project. You do not modify this directly.

l Working copy – a copy of the files in 
the project where normal programming 
activity happens. (Could be on a 
different computer to the repository).

l State* – the contents of all the files in 
the project.
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Operations

l Single user
n checkout – I’d like a working copy.
n commit – remember this state.
n add/remove/rename 
n diff/status – what have I changed?
n clean copy/revert – put it back the way it 

was.
n tag – assign a label to a state.

l Eg: ass1 complete, release_V1
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Operations

l If multiple users are committing to the 
same repository, there may be commits 
which you don't know about.

l update – Bring my working copy up to date 
with changes from the repository.

n What if I've made changes as well?
n Intelligent merging rather than blind 

copy.
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Operations

l blame/praise/annotate – who changed 
that line last (and in what version)?

l Branching – make a separate line of 
development within the repository. Changes 
to a branch do not affect other branches or 
the “trunk”.

n Useful for experiments or when making 
large changes without disrupting people 
until they are done.
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Subversion (svn)

l svn is a replacement for CVS.
l svn is self documenting.

svn help 
svn help command

l svn checkout URL working-dir
n URL – where to find the repository.

l https://example.com/svn/project/trunk
l A working copy has hidden audit info in 

.svn directories.
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Svn demo

l svn status
l svn diff
l svn revert
l svn help
l svn commit

n Editor for log messages (or –m)
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Version numbers

l In svn, the repository as a whole has a 
version number. Each time a commit is 
made the version number goes up.

l cvs has a more complicated system.
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Svn demo

l svn add files
l svn move oldname newname
l svn rm

Note: these operations need to be 
committed.

l svn status
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Svn demo

l svn status -u
l Dealing with conflict

n svn resolve - “I have fixed the problem”
n svn revert - “Forget about changes in my 

working copy.”
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Svn vs DIY

l How does svn compare with doing your 
own backups?
n You can view the project in any previous 

committed state.
l Backup systems might only be able to produce the 

latest state. Or, they thin out older backups.
n Efficiency – (for text formats) svn stores 

differences between files rather than a whole 
new copy.
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Svn vs DIY

l Times when backups/snapshots are made might 
not coincide with states you wish to preserve.

l How do you manage multiple developers?

School of Information Technology and Electrical Engineering
The University of Queensland
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More C
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Outline

C Programming Language
– Variants of main()
– Dynamic memory allocation
– I/O and files.
– switch statements
– break, continue
– unions
– Function pointers
– Type casting
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Variants of main()

main() is the entry point of the program
Standard C permits
– int main(void) { … }
– int main (int argc, char* argv[]) { … }
– int main() { … } /* OK, but not

** recommended */
argc is the number of command line arguments (including 
the program name)
argv[0] is the program name
argv[1] to argv[argc-1] are the command line 
arguments (if argc ≥ 2)
argv[argc] is a null (0) pointer
Illustration and example code to be presented in class
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Variants of main() cont.

Some implementations support third 
argument:
– int main(int argc, char* argv[],
         char* envp[]) {…}

– envp is a null terminated array of environment 
variables, each of the form
“name=value”

Can always use standard C getenv()
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sizeof operator

sizeof() returns number of “storage units” 
(usually bytes) occupied by a given type

– sizeof(type)
– sizeof expression

Result is machine dependent
Result includes any padding necessary because 
of alignment restrictions

– Structures and unions padded out to size type 
would occupy as an element of an array

– Structure elements stored in order of declaration
Careful using sizeof on pointers.
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Dynamic Memory Allocation

Sometimes we don’t know how much storage we need at 
compile time, e.g.:

int main(int argc, char* argv[]) {
    char cmdLine[MAX_SIZE];
    int i;
    cmdLine[0] = '\0';
    for (i=0; i<argc; i++) 
    {   /* Construct orig. cmd. line */
        if(i != 0) 
        {  /* If not 1st arg,add space */
            strcat(cmdLine, " ");
        }
        strcat(cmdLine, argv[i]);
    }

How big should MAX_SIZE be?
– No way to tell!
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Dynamic Memory Allocation

Can ask system to dynamically set aside 
memory using malloc()
#include <stdlib.h>
void *malloc(size_t size);
– Returns pointer to first element of region

• void* is a generic pointer type
– Cast to the type you want

• Allocated memory is not initialised

When finished with memory, call free():
void free(void *ptr);
See calloc() and realloc() also
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Example

int main(int argc, char* argv[]) {
    char* cmdLine;
    int i;
    int size = argc;/* space between args, \0 at end */
    /* Work out size of command line */
    for (i=0; i<argc; i++) {
        size+= strlen(argv[i]);
    }
    cmdLine = (char*)malloc(sizeof(char) * size);
    cmdLine[0] = '\0';   /* empty string */
    for (i=0; i<argc; i++) 
    {   /* Construct orig. cmd. line */
        if(i != 0) 
        {  /* If not 1st arg,add space */
            strcat(cmdLine, " ");
        }
        strcat(cmdLine, argv[i]);
    }

C
om

p
23
03

73
06

24

(>=2)D arrays

int a[10][20]
is legal but you can't declare functions 
like this:
void f(int[][] p)
You can only leave the rightmost 
dimension empty.
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What is a 2D array?

C
om

p
23
03

73
06

26

Option 1 (RxC)

int* v=malloc(sizeof(int)*R*C);

To access [r][c] we would write:
v[r*R+c]

free(v);
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Option2

int** v=malloc(sizeof(int*)*R);
for (i=0;i<R;++i) {
    v[i]=malloc(sizeof(int)*C);
}
To access [x][y] use v[x][y].
for (i=0;i<R;++i) {
    free(v[i]);
}
free(v);
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Growable array?

Illustration in class.
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Output

printf(format_str, v1, …)
Eg: printf("Hello\n");
printf("x=%d",ans);
printf("%d squared=%d",ans,ans*ans);
Place holders:
%d - int
%u - unsigned int
%c - char
%f - float or double (or %e or %g)
%s - string
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Output

  char* name="Pi"
double v=3.14159;
printf("%s=%f",name,v);

 Apart from float/double, it is a good 
idea to cast values to the correct type.
For other placeholders,  see 
documentation.
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Input

int scanf(control_str, vars)
Eg: r=scanf("%d %c %f %lf", &i, &ch, &fl, 
&db);
Reads an int into i, a char into ch, a float 
into fl and a double into db.
Returns EOF or the number of vars 
successfully read.
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Input

You can put other chars into the control 
string.
char name[11];
r=scanf("my name is %10s",name); /* no & 
because name is already a pointer*/
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Files

FILE* f=fopen(name, mode)
Returns NULL(0) on error. Mode="r" or 
"w".
fprintf(FILE*, char*, …) and 
int fscanf(FILE*, char*, …) – same 
as before but with files.
Predefined files:
stdin, stdout, stderr (standard error)
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Files

int fclose(FILE*)
be sure to close files when you are 
finished with them. Unix can be a lot 
more picky about this than windows.
int fflush(FILE* )
used to ensure output is actually written.
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Switch statements

Switch = multi-way decision
Example:

switch (argc)
{
    case 1: /* No argument supplied */
        debug=0;
        break;
    case 2: /* One argument supplied */
        if(strcmp(argv[1], "-debug") == 0)
        {   /* First argument was –debug */
            debug=1;
            break;
        }
        /* else drops through */
    default: /* All other cases */
        printf("Usage: %s [-debug]\n", argv[0]);
        exit(1);
}
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Switch statements (cont.)

Statement syntax:
switch (expression)
{

case const-expr: statements
case const-expr: statements
default: statements

}
default is optional

– If omitted and no matching pattern, nothing executed
Execution starts at matching expression
Continues until break statement or end of switch
Usually faster than if-else-if-else-if…

– May be implemented with table lookup
Expression must be integral type, can’t compare strings!
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break and continue 
statements

Can be used inside loops to alter flow of control
break

– terminates execution of innermost while, do, 
for or switch statement

continue
– terminates execution of body of innermost 
while, do or for statement and transfers control 
to end of body
• i.e. will perform loop again if conditional allows it

Illustration in class
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break/continue
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Unions

Like a structure (struct), but can only contain one of its 
elements at a time
Example:

union U {
    double d;
    char c[2];
    int i;
};

Illustration in class
Member access is as for structures

– selection (.)
– indirection (->) for pointers to unions

Programmer has to keep track of which type is stored
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union vs struct layout

C
om

p
23
03

73
06

41

Function Pointers

Often useful to be able to dynamically choose the 
function to be called

– e.g. instead of
if(i==1) {
    fnOne(…);
} else if (i==2) {
    fnTwo(…);
} else if (i==3) {
    fnThree(…);
} else …

Note: can combine
declaration and
initialisation

– use
void (*fnArray[NUM])();
/* Declares fnArray to be
** an array of pointers to
** functions which return
** void. */
fnArray[1] = fnOne;
fnArray[2] = fnTwo;
…

– Then call with 
fnArray[i](…); 

– or equivalently
(*fnArray[i])(…);
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Some examples

int (*fp)(int,char*);
– Declares fp to be a pointer to a function which 

takes int and char* arguments and returns int
void (*fp2[10])(double);

– Declares fp2 to be an array (of size 10) of 
pointers to functions taking a double parameter 
and returning nothing

int (*fp3)();
– Declares fp3 to be a pointer to a function 

returning int.
– Argument types unknown and won’t be 

checked by the compiler. 
• Up to programmer to use this correctly.
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Exercise (4)

What type is var in each of the following?
char *var[];
long var[10];
int **var[10];
void (*var)(int,double);
int *(*var[5])();
void (*var)(int* (*)(int), int);

You have 2 minutes
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Type casting

Often necessary to convert from one type 
to another
– Some conversions happen automatically

• e.g. function arguments, assignment operations, 
arithmetic expressions

• Note: doesn’t happen for functions like printf which 
support variable argument types
– Up to programmer to get it right!

– Other conversions require a cast
• e.g. dest = (type-name)source;

– Good to use an explicit cast anyway
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Automatic conversions

To From
Any real type Any integer type
(void *) (a) The constant 0

(b) Pointer to object
(c) (void*)

Pointer to object (a) The constant 0
(b) Pointer to compatible object

Pointer to function (a) The constant 0
(b) Pointer to compatible function


