CONFIGURATION MANAGEMENT 

EXERCISES ON SUBVERSION 
1. WORKING COPIES and REVISION NUMBERS
Unlike those of many other version control systems, Subversion's revision numbers apply to entire trees, not individual files. Each revision number selects an entire tree, a particular state of the repository after some committed change. Another way to think about it is that revision N represents the state of the repository filesystem after the Nth commit. 

Each time the repository accepts a commit, this creates a new state of the filesystem tree, called a revision. 
An svn commit operation can publish changes to any number of files and directories as a single atomic transaction. 

Each revision is assigned a unique natural number, one greater than the number of the previous revision. The initial revision of a freshly created repository is numbered zero, and consists of nothing but an empty root directory.

When Subversion users talk about “revision 5 of foo.c”, they really mean “foo.c as it appears in revision 5.” Notice that in general, revisions N and M of a file do not necessarily differ!
Suppose you check out a working copy from a repository whose most recent revision is 4:

calc/Makefile:4

integer.c:4

button.c:4
At the moment, this working directory corresponds exactly to revision 4 in the repository. However, suppose you make a change to button.c, and commit that change. Assuming no other commits have taken place, your commit will create revision 5 of the repository. 
1.1 How look like your working copy ? 
Suppose that, at this point, Sally commits a change to integer.c, creating revision 6. You

use svn update to bring your working copy up to date. 
1.2 How look like your working copy ? 

1.3 What about the text of Makefile: is it the same or did it change? 
1.4 Are your changes in button.c preserved after Sally’s commit ? 
Finally, you do some changes in Makefile and in integer.c., then you commit that changes.

1.5 How look like your working copy ?

1.6 What is the revision number of the repository ? 
2. UPDATING THE WORKING COPY
When the server sends changes to your working copy, a letter code is displayed next to each item to let you know what actions Subversion performed to bring your working copy up-to-date:

	U foo
	File foo was Updated (received changes from the server).

	A foo
	File or directory foo was Added to your working copy.

	D foo
	File or directory foo was Deleted from your working copy.

	R foo
	File or directory foo was Replaced in your working copy; that is, foo was deleted, and a new item with the same name was added. While they may have the same name, the repository considers them to be distinct objects with distinct histories.

	G foo
	File foo received new changes from the repository, but your local copy of the file had your modifications. Either the changes did not intersect, or the changes were exactly the same as your local modifications, so Subversion has successfully merged the repository's changes into the file without a problem.

	C foo
	File foo received Conflicting changes from the server. The changes from the server directly overlap your own changes to the file. This overlap needs to be resolved by a human (you);


Suppose you do a svn checkout on a subtree of a repository, and this is your output:
$ svn checkout http://svn.myproject.com/repos/src/player
A player/controller.java
A player/selector.java
A player/forest.jpg
Checked out revision 35.

After some days, you do a svn update on the same URL, and this is the output:
$ svn update http://svn.myproject.com/repos/src/player
U player/controller.java
D player/selector.java

R player/forest.jpg

A player/album1.inc

A player/album2.inc

A player/skin.java
Updated to revision 38.

2.1 What is new content of your local “player” directory ? 

2.2 Draw an UML sequence diagram in which you simulate commands given to SVN (assume there are 2 actors that made changes). 
3. Resolving conflicts: THE COPY - MODIFY - MERGE  model 
Subversion ( and other version control systems like CVS ) uses a copy-modify-merge model: in this model, each user's client contacts the project repository and creates a personal working copy. Users then work in parallel, modifying their private copies. Finally, the private copies are merged together into a new, final version. The version control system often assists with the merging, but ultimately a human being is responsible for making it happen correctly. Whenever a conflict occurs, three things typically occur to assist you in noticing and resolving that conflict:
1 Subversion prints a C during the update, and remembers that the file is in a state of conflict.
2 If Subversion considers the file to be of a mergeable type, it places conflict markers—special strings of text which delimit the “sides” of the conflict—into the file to visibly demonstrate the overlapping areas.
3 For every conflicted file, Subversion places up to three extra unversioned files in your working copy:

1 filename.mine

This is your file as it existed in your working copy before you updated your working copy— that is, without conflict markers. This file has your latest changes in it and nothing else. (If Subversion considers the file to be unmergeable, then the .mine file isn't created, since it would be identical to the working file.)
2 filename.rOLDREV

This is the file that was the BASE revision before you updated your working copy. That is, the file that you checked out before you made your latest edits.
3 filename.rNEWREV

This is the file that your Subversion client just received from the server when you updated your working copy. 
This is called the HEAD version (the youngest).
Sally and Harry are working on the same file: Sum.java. They updated their working copy and they both have revision 12. Sally makes some changes and commit the file. Harry also does some changes, but before committing, he updates. Subversion recognize that Sum.java in the repository is in conflict with the Harry’s working copy, sends to Harry the three files and places conflict markers in Sum.java of Harry’s working copy. 

The strings of less-than signs, equal signs, and greater-than signs are the conflict markers, and are not part of the actual data in conflict. The text between the two sets of markers is part of the conflict.

Below the file Sum.java where Subversion put conflict markers.

public class Sum {

<<<<<<< .mine


int total=0;


static Integer x;


static Integer y;

=======


int total=0;


static Integer a;


static Integer b;

>>>>>>> .r13


public static void main(String[] args) {

<<<<<<< .mine



x = Integer.parseInt(args[0]);



y = Integer.parseInt(args[1]);



System.out.println(x+y);

=======



a = Integer.parseInt(args[0]);



b = Integer.parseInt(args[1]);



System.out.println(a+b);

>>>>>>> .r13


}

}
3.1. Reconstruct Sum.java revision 12.

3.2. Reconstruct Sum.java revision 13 (the one with Sally’s changes).

3.3. Reconstruct Harry’s changes.

3.4. Resolve the conflict merging the two files, and show which svn commands you should use
3.5. Which alternatives to the “merge solution” to resolve the conflict ?
4. Branches and merge: possibility of conflicts

SRC_CODE is a folder in the repository in which Harry and Sally are working. They decided to build two branches of this folder (running svn copy ) and to work independently on the same file (Vectors.java). First Sally build a new method and committed her changes in her branch. Harry build a new function too, and committed in his branch. Then Sally phoned to Harry, telling him that she added a new method: so Harry decided to merge the two files in his branch, and finally he merged his branch with the main trunk.  Below the revision graph.
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When svn merge produces a conflict, though, it creates three files named filename.working, filename.left, and filename.right. The meaning of these temporary files is the same of the ones created by the update command (only names change). After one of the 2 svn merge commands were executed, a conflict was detected and Harry resolved it by hand. Here’s the file Vectors.java with conflict markers. 
public class Vectors {

<<<<<<< .working


public void printArray(int[] a){



String toPrint = "";



for(int k = 0; k< a.length; k++){




toPrint = toPrint + " " + a[k] + " ";



}



System.out.println(toPrint);


}

=======


public void printReverseArray(int[] a){



String toPrint = "";



for(int k = a.length -1; k>-1 ; k--){




toPrint = toPrint + " " + a[k] + " ";



}



System.out.println(toPrint);


}

>>>>>>> .merge-right.r38


public static void main(String[] args) {



int V[];



int i = 10;



V = new int[i];



for(int j=0; j<i; j++){




V[j] = i;






}


}

}
4.1 After which svn merge command the conflict happened? The first or the second? Why?
4.2 Look at Reconstruct Vectors.java: is it possible to reconstruct how it looked like at rev34? 
4.3 Reconstruct Harry’s changes .

4.4 Solve by hand the conflict. 
5. Examine modifications: svn diff
File indexhtml was created by Sally, and modified once by Harry and once again by Sally.

We run svn diff –r 45:47 svn://svn.example.com /repository/branches/webpage/index.html, and svn diff –r 46:47 svn://svn.example.com /repository/branches/webpage/index.html. These are the output: 

Index: index.html

===================================================================

--- index.html
(revision 45)

+++ index.html
(revision 47)

@@ -1,12 +1,13 @@

 <html>

-<head></head>

+<head><title>Level of testing</title></head>

 <body>

-<h1>Levels of testing</h1>

+<h1>Testing activities: levels of testing</h1>

 <ol>

-<li>Unit testing</li>

-<li>Integration testing</li>

-<li>System testing</li>

-<li>System integration testing</li>

+<li>Unit</li>

+<li>Integration</li>

+<li>System</li>

+<li>System integration</li>

+<li>Acceptance</li>

 </ol>

 </body>

 </html>
Index: index.html

===================================================================

--- index.html
(revision 46)

+++ index.html
(revision 47)

@@ -1,7 +1,7 @@

 <html>

 <head><title>Level of testing</title></head>

 <body>

-<h1>Levels of testing</h1>

+<h1>Testing activities: levels of testing</h1>

<ol>

<li>Unit</li>

<li>Integration</li>

5.1 Reconstruct revision 45

5.2 Reconstruct revision 46

5.3 Reconstruct the last revision
5.4 Show output of  svn diff –r 45:46 svn://svn.example.comrepository/branches/webpage/index.html 
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