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Is there SCM tool convergence?
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Real-life situations

1. Reserving a file for editing
— Centralized vs distributed
2. Merging a text edit to a renamed file
— How is tree history modeled?
3. Merging a file move
— Distinguishing file move from directory rename
4. Cherry-picking a revision

— Fine-grained merge tracking
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Centralised design
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Distributed design with a central server
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Real-life situations

1. Reserving a file for editing
— Centralised vs distributed
2. Merging a text edit to a renamed file

— How is tree history modeled?




Merging a text edit to a renamed file

= Edit the text of file foo.c in branch A:

--- foo.c
+++ foo.c
@@ '114 +1l4 @@

#include <stdio.h>

void main() {

- printf("Hello world!\n");

+ printf("Goodbye world!\n");

}

= Rename file foo.c to bar.c in branch B
= Merge the text change from branch A to branch B
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Merging a text edit to a renamed file

= Subversion:

$ svn merge */A
——-— Merging r3 through r5 into '.':

C foo.c
Summary of conflicts:

Tree conflicts: 1
$ svn status
M .
! C foo.c
> local missing, incoming edit upon merge
$ svn merge */A/foo.c@2 ~/A/foo.c@5 bar.c
——— Merging r3 through r5 into 'bar.c':
U bar.c
$ cat bar.c
#include <stdio.h>
int main() {
printf ("Goodbye world!\n");

}

$ svn resolved foo.c
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Subversion 3D tree










Merging a text edit to a renamed file

= Mercurial:

$ hg pull ../A
pulling from ../A
searching for changes
adding changesets
adding manifests
adding file changes
added 1 changesets with 1 changes to 1 files (+1 heads)
(run 'hg heads' to see heads, 'hg merge' to merge)
$ hg merge
merging bar.c and foo.c to bar.c
0 files updated, 1 files merged, 0 files removed, 0 files unresolved
(branch merge, don't forget to commit)
$ cat bar.c
#include <stdio.h>
void main() {
printf ("Goodbye world!\n");
}
$
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Mercurial: Revlog data structure

rev 3: 123e31
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Mercurial: Filelog

ab5b5a 123e31

foo.c

#include <stdlib.h>
#include <stdio.h>

int main(){
printf("hello %s!\n",
getenv("USER"));
return 0;
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Mercurial: Filelog

sesmss SURAQUX R 789007
s 1 FfBAar. ;. 456eba

qux.h 7 \I_,,..------------fun.c: 123e31
S — X

bar.c )
[ | T

foo.c \

#include <stdlib. h=
#include =stdio.hs>

int maini){
printf{"hello %s!\n",

getenv (| “USER" ) ) ;
return 8:
H

~— 000000000000
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Mercurial: Changeset calculation

e S URDAQUX LR 789007 changeset: 2:471754
s 1 Ffbar. ;. 456eba

. s user: John <jedoe-
qux.h o \I_,,..------------fun.r:: 123e31 date: Sat Oct 18

[ T summary: Flx typo.
bar.c

I il -1

\
foo.c \

#include <stdlib. h=
#include =stdio.hs>

int maini){
printf{"hello %s!\n",

getenv (| “USER" ) ) ;
return 8:
H

~— 000000000000
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Mercurial: Manifest & changelog

qux.h "

}

[ 11
bar.c -
[ [ T
foo.c

#include <stdlib. h=
#include =stdio.hs>

int main(){

printf{"hello %s!\n",

getenv [ “USER" ) ) ;
return 8:

manifest

-} sub/qux.h: ?ngg:\\\

wnbdir/bar. c: 456eba
-t foo.c: 123e3l

[ ]

changelog

“}changeset: 2:47F754

user: John <j@doe=
date: Sat Oct 10
summary: Fix typo.

~— o
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Merging a text edit to a renamed file

= Git:

$ git pull ../A master

remote: Counting objects: 5, done.

remote: Compressing objects: 100% (2/2), done.
remote: Total 3 (delta 0), reused 0 (delta 0)
Unpacking objects: 100% (3/3), done.

From ../A

* branch master —> FETCH_HEAD
Merge made by recursive.

bar.c | 2 +-

1 files changed, 1 insertions(+), 1 deletions(-)
$ cat bar.c
#include <stdio.h>
void main() {
printf ("Goodbye world!\n");
}
$
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it: Blob object stores file content

foo.c 47a

#include <stdlib.h>
#include <stdio.h>

int main(){
char *user = getenv(
“LISER“ :I '
if (user)
printf("hello %s!'\n",
user);
else
return 1;
return 0;

}
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Git: Every revision of a file creates a new blob

[ ]

foo.c 58a \

#include =stdia. b=

int main{1{

printf{"hella warld!\n®);
return @;

—
foo.c 459

#include =s5tdlib. h>=
W¥include =stdie.h>

foo.c 47a
int maini}{
primtf("helle %s!)

geteny [ "USE #include =stdlib.h=

return wimclude <stdie.h=
} imt mainf}{
char *user = getenwv|
"USER");
if (user]
printf("hella %&s!iyn=,
usar];
else
return 1;
return &;

22



Git: All file blobs are stored together

[ ]
bar.c 36f \r 1
foo.c 58a
#include =stdio. hs=
int main(i{ Finclude <itdia.h=
printf{*hello world!yn"];
return Bz int main{l{
} printf{"hella warld!\n®);
return @;
1 [ 1
foo.c 459 bar.c 9b8 N

#include =s5tdlib. h>=

W¥include =stdlib.h=

W¥include =stdio.h>

int maini}{

primtf("hello %!

geteny [ "USE #include =stdlib.h=

jeteny [ "USER"] )
return wimclede <stdie.h= :
} imt mainf}{
char *user = getenwv|
"USER");
if (user]
printf("hella Bs!yn=,
usar];
else
return 1;
return &;

foo.c 47a *‘”"‘""‘*
H

helle %s ",
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Git: Tree objects represent directories

src/ 2¢5 \

blob bar.c
- 36F
blob foo.c

[

bar.c 36f \
foo.c 58a

#include <stdin. b=

int madnd bf Finclude <stdlo.h=
printfi “hello warid!vn®|:
return 85 int maini

¥ printf{“hello warld!ws®];
FEturn 8}

¥

foo.c 459 \T barc 9b8 \\\
foo.c 47a \

—
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Git: Tree objects form a hierarchy

project/ IGR
tree src/
E 2c5
i blob README
orc/ 2¢5 :.;_ ........ 4 b9a
blob bar.c ;
P e 351: !_-*’
s blob foo.c =
__,.-" Paeee .. 583 README b%a
—
prlntf[‘l:-l'l!.o worldisn®i;
" return B
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Git: Commit object refers to a tree root

project! 16
tree srcf
- aviiiier ierrai "sz‘
s . |pteb nesme
blob bar.c
-l 36T
blob foo.c |~
---|-58a README bSa

Fralsn @i b

LaT walElp
prinif] Falle vmele i)y
reiurs B

-fea1Bb

commit 9cl™

date
tree project/

log-msg
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Real-life situations

1. Reserving a file for editing
— Centralised vs distributed

2. Merging a text edit to a renamed file
— How is tree history modeled?

3. Merging a file move

— Distinguishing a file move from a directory rename
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Merging a file move

= Developers! Developers! Developers!
= They like to refactor their code
— Renaming files

— Renaming directories

/main /11\

branch

<
(]
2
o
2]
)
o
-
(=}
=
0

\ nach Software Configuration Management Patterns Berczuk/Appelton
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Merging a file move

A project starts out as:

fruit/Color. java
fruit/Taste. java
fruit/citrus/Apple. java

On branch A, add a file to the "citrus" package:

fruit/Color. java
fruit/Taste. java
fruit/citrus/Apple. java
fruit/citrus/Orange. java

On branch B, move Apple.java to the "pome" package:

fruit/Color. java
fruit/Taste. java
fruit/citrus/
fruit/pome/Apple. java

Merge the change from branch A to branch B
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Merging a file move

= Subversion:

$ svn merge “/A
——-— Merging r3 through r5 into '.':

A fruit/citrus/Orange. java

$ svn status

M .

A + fruit/citrus/Orange. java

$ 1s fruit/ fruit/citrus/ fruit/pome/
Color.java Taste.java citrus/ pome/
fruit/citrus:

Orange. java

fruit/pome:
Apple. java

~— o
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Subversion records the source of a copy
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)
Subversion records the source of a copy /

///\é//1
=

=

| xr.opy_frnm | E

o
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Merging a file move

= Mercurial:

$ hg pull ../A

pulling from ../A

searching for changes

adding changesets

adding manifests

adding file changes

added 1 changesets with 1 changes to 1 files (+1 heads)
(run 'hg heads' to see heads, 'hg merge' to merge)

$ hg merge

1 files updated, 0 files merged, 0 files removed, 0 files unresolved
(branch merge, don't forget to commit)

$ 1s -R fruit/

Color. java Taste. java pome/

fruit/pome:
Apple. java Orange. java
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Merging a file move

= Git:

$ git pull ../A master

remote: Counting objects: 8, done.

remote: Compressing objects: 100% (4/4), done.
remote: Total 5 (delta 1), reused 0 (delta 0)
Unpacking objects: 100% (5/5), done.

From ../A
* branch master —-> FETCH_HEAD
Merge made by recursive.
fruit/citrus/Orange. java | 20 +++++++++++H+++H+H+H++++

1 files changed, 20 insertions(+), 0 deletions(-)
create mode 100644 fruit/citrus/Orange. java

$ 1s -R fruit/

Color. java Taste. java citrus/ pome/

fruit/citrus:
Orange. java

fruit/pome:

Apple. java
%
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Real-life situations

1. Reserving a file for editing
— Centralised vs distributed
2. Merging a text edit to a renamed file
— How is tree history modeled?
3. Merging a file move
— Distinguishing file move from directory rename
4. Cherry-picking a revision

— Fine-grained merge tracking
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Cherry-picking a revision

= Pick a revision from a branch's history and merge it to the HEAD
of another branch.

heute

4.-..-..--..-

Mainline Rel 1

p.s)
E
w
v
jey|eng pun jey|igeis

FE'a[-Ure A

L. Wingard 2005 - Flow of Change

36



Cherry-picking a revision

Release branches need to receive bug fixes

Two approaches:
— Make fix in main line, then merge into release branch

— Make fix in release branch, then merge into main line

Ideally, the merge should be tracked

Which approach works best for
— Subversion?
— Mercurial?

- Git?

~—
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n
Why should I care about the design of my SCM tool? /

= Design defines constraints
= Your development process must adapt to constraints

= Fixing bugs is easy, fixing design is hard
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Thank you!

Questions?



