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LEARNING GOALS

Explain the difference between versions, revisions and
variants

Understanding the appeal and the problems of clone-based
development

Use version control systems to implement and track minor
variations
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GRAPH PL IMPL.

class Graph {
Vector nv = new Vector(); Vector ev = new Vector();
Edge add(Node n, Node m) {
Edge e = new Edge(n, m);
nv.add(n); nv.add(m); ev.add(e);
e.weight = new Weight();
return e;
}
Edge add(Node n, Node m, Weight w)
Edge e = new Edge(n, m);
nv.add(n); nv.add(m); ev.add(e);
e.weight = w; return ¢;
}
void print() {
for(inti=0;i<ev.size(); i++) {
((Edge)ev.get(i)).print();
}
}
}

class Node {
intid=0;
Color color = new Color();
void print() {
Color.setDisplayColor(color);
System.out.print(id);

}
}

class Color {
static void setDisplayColor(Colorc) { ... }

}

class Edge {
Node a, b;
Color color = new Color();
Weight weight = new Weight();
Edge(Node a, Node b){a=_a;b=_b;}
void print() {
Color.setDisplayColor(color);
a.print(); b.print();
weight.print();
}
}

class Weight { void print() { ... } }
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RELEASE PLANNING
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SOFTW. CONFIGURATION
MANAGEMENT

"tracking and controlling change in software dev."
revision control

build consistency and reproducability

process enforcement

reporting and auditing

defect tracking

release planning
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PRODUCT LINES WITH
VERSION CONTROL
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UNIFORMITY

Java Code
Documentation

Models

Build scripts

License

Grammars

Compiled binaries
HTML, JavaScript, CSS

(binary files are difficult to merge)




APPEAL OF
CLONE-AND-OWN




PROBLEMS OF
CLONE-AND-OWN




Statement Not To a great
at all extent

1. I'm aware of a product line strategy in my organization 1 2 2 6
2. My team develops core assets that are later used by other teams 1 4 3 1
6. We regularly clone pieces of code 5 2 1
10.  We measure how many times a certain core asset is used 5 2

17.  People in my team know who should approve a change request 1 4 5
19.  We have work procedures that include cloning of artifacts 2 1 2

20. 1 feel our development process is well-defined 2 6 2
21.  We clone to reuse artifacts between products of a product line 5 5 1
22, All project teams follow in practice the defined process 1 2 6 2
23, We have relatively many clones of code 4 1

27.  We do not change main APIs without receiving an approval 1 5 5
31.  We have relatively big clones of code 4 2

[Dubinsky, CSMR'13]




Core Asset Repository
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Observation 6. We have observed that Marlin developers

preferred forking over integrated variability under the following

reasons.:

S1. The fork extension has little relevance to other users.

§2. The maintenance time span for the developed code is
expected to be short.

53. The external developer has no control over the upstream
project.

54. A developer wants to create experimental code.

S5. An active project provides a good skeleton for adding new
functionality.

56. A defunct project contains code that can be reused.

S7. The developer wants to change the programming language.

Observation 4. Decentralization of information in many forks
15 a challenge in fork-intensive development.
Observation 3. Propagation of bug-fixes is a problem for

forking, just like for cloning in-the-small, even though git offers
facilities for selective download of patches from upstream.




CLONE MANAGEMENT
(VIRTUAL PLATFORM)
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DISCUSSION

Modularity?
Traceability?
Effort?
Granularity?

Uniformity?




LOAD-TIME
VARIABILITY




PARAMETER

Administrator: C:\Windows\system32\cmd.exe
C:xUzsersskaestner.INFORMATIK.B08>diyr -7
Dizplays a list of files and subdirectories in a directory.

DIR [drive:llpathllfilenamel [AALL: lattributes1]l [/B1 [~C]1 [-D] [-L]1 [-/N1
[#A0LL:]sortorder]] L[-P]1 L[-Q] [ R]1 [/85]1 [A/TLL:1timefieldl] [ W] [/831 L[/4]

[drive:llpathllfilename ]
Specifies drive, directory,. andsor files to list.

<R Dizplays files with specified attributes.

attributes I Directories R Read-only files
H Hidden files A Files ready for archiving
S S8ystem files I Mot content indexed files
L. Reparse Points — Prefix meaning not

~B Uses hare format <no heading information or summaryd.

g Display the thousand separator in file sizes. This is the

default. Use ~/-C to disable display of separator.

<D Same as wide but files are list sorted by column.

<L Usez lowercase.

<N Mew long list format where filenames are on the far right.

<0 List by files in sorted order.

sortorder M By name <alphabetic>» S By size (smallest first>
E By extension (alphabetic»> D By datestime <Coldest firstl
G Group directories first — Prefix to reverse order

P Pauzes after each screenful of information.




PARAMETER -1 IN
GREP . . ..

1
2
3 int main (int argc, char **argv)
4 H{
5 [...]
6 while ((opt = get nondigit option (argc, argv, &default o
7 switch (opt)
8 o {
8 [...]
10 case '1':
11 match icase = _;
12 break;
i }
14 - }
15
16
17 static const char *
18 print line middle ({(const char *beg, const char *1im,
15 const char *line color, const char *match color)
20 =H{
21 [...]
22 if (match icase)
23 H {
24 ibeg = buf = (char *) zmalloc(i):;
25 while (——1 >= 0)
26 buf[i] = tolower (beglil) ; )




GLOBAL
CONFIGURATION
OPTIONS

class Conf {
public static boolean Logging = false;
public static boolean \Windows = false;
public static boolean Linux = true;
}
class Main {
public void foo() {
if (Conf.Logging)
log(,,running foo()“);
if (ConfWindows)
callWindowsMethod();
else if (Conf.Linux)
callLinuxMethod();
else
throw RuntimeException();

}
}




class Conf {
public static boolean COLORED = true;
public static boolean WEIGHTED = false;

}
GRAPH IMPL.
class Graph { class Node {
Vector nv = new Vector(); Vector ev = new Vector(); intid=0;

Edge add(Node n, Node m) {
Edge e = new Edge(n, m);
nv.add(n); nv.add(m); ev.add(e);
if (ConfWEIGHTED) e.weight = new Weight();
return e;
}
Edge add(Node n, Node m, Weight w)
if (!IConfWEIGHTED) throw RuntimeException();
Edge e = new Edge(n, m);
nv.add(n); nv.add(m); ev.add(e);
e.weight = w; return g;
}
void print() {
for(inti=0; i< ev.size(); i++) {
((Edge)ev.get(i)).print();
}
}
}

Color color = new Color();
void print() {
if (Conf.COLORED) Color.setDisplayColor(color);
System.out.print(id);
}
}

class Color {
static void setDisplayColor(Colorc) { ... }

}

class Edge {
Node a, b;
Color color = new Color();
Weight weight = new Weight();
Edge(Node a, Node b){a=_a;b=_b;}
void print() {
if (Conf. COLORED) Color.setDisplayColor(color);
a.print(); b.print();
if (ConfWEIGHTED) weight.print();
}
}

class Weight { void print() { ... } }




PROPAGATING
PARAMETERS

¥, Database.java (W:\work\db\BerkeleyDb\src\com\sleepycat\je) - GVIM - 0| x| repIaCIng gIObaI
File Edit Tools Syntax Buffers Window Help .

AHRE (04 and BRRAISSA(TAQ 2 2 variables by

[ = the doc templates in the doc_src directory. ] parameters
=/

public Sequence openSequence{Transaction txn,

DatabaseEntry key,
SequenceConfig config)

throws DatabaseException {

checkEnv({)}; _J
Databaseltil.checkForHullDbt(key, "key™, true};
checkRequiredDbState{OPEN, "Can't call Database.openSequence:z");

checkWritable{"openSequence’);
trace{Level .FIHEST, "Database.openSequence’, txn, key, null, null};

return new Sequence({this, txn, key, config);
H

FxEx

* Javadoc for this public method is generated via

* the doc templates in the doc_src directory.

=/

public void removeSequence{Transaction txn, DatabaseEntry key)

UL SRV ELE LEEE 2 S LU |7 Database java (W:\work\db\BerkeleyDb\src\com\sleepycatije) - GVIM

(txn, key); File Eit uuls Syntax Buffers Window Help
} AMDE e 4ok RRRSJA|THQ?2 2
% the doc templates in the doc_src directory.
=/
public Sequence openSequence{Transaction txn,

DatabaseEntry key,
SequenceConfig config)

throws DatabaseException ¢{

public synchronized Cursor openC _I

throws DatabaseException {




CONFIGURATION

httpd.conf -- win32 Apache Command line parameter
Building a Web Server, for Windows COHfig files

Listen 38 .

ServerRoot " /www/Apache2” Dla|OgS
DocumentRoot " /i /webroot”

Serverfame localhost:88 Source COde
Serverfidmin admin@localhost

ServerSignature On
ServerTokens Full

c - =
DefaultType text/plain =10/x|
AddDefaultCharset IS0-8859-1 |:-.«':nE‘:E" text General - -
- g _
UseCanonicalName Off [+]- Appearance I Always runin background
- Compare/Patch [T Keep nextjprevious editor, view and perspectives dialog open
Hostnamelookups Off - Content Types W Show heap status
(- Editors _
Keys Open mode
ErrorLog logs/error.log [ Metwork Connections (% Double dick
Loglevel error - Perspectives " Single dick
-~ Search ™ Select om himver
. . c [#]- Securi
PidFile logs/httpd.pid > Starm;"’an - Shutdonn I™ Open when using arrow keys
- VWeb Browser Mote: This preference may not take effect on all views
Timeout 388 - Workspace
[+ Ant
KeepAlive On [+ Help
MaxKeepAliveRequests 1008 MR
- Tretall i Indzte




DISCUSSION
TRADEOFFS

Modularity?
Traceability?
Effort?
Granularity?

Uniformity?
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