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Ved å studere hvordan en kodebase endrer seg over tid kan man observere hvordan svake og 
sterke krefter beveger koden i bestemte retninger. Det er særlig summen av de små 
endringene som er interessante.  Vi har studert et par kjente open-source prosjekter for å 
identifisere noen av de rådende kreftene. I denne sesjonen vil vi først introdusere konseptet 
“code entropy” for så å vurdere og diskutere tilstanden til sammenlignbare kodesnutter.

En 60 minutters sesjon på JavaZone, September 7-8, 2011

(This is based on work partly done in collaboration with Jon Jagger)
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Entropy? Is there a link between software 
development and thermodynamics?
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The story of 

RAS_getCallByCallId()

(2004-)



 

CALL *RAS_getCallByCallId(PROC_DATA *pProc, CALLID iCallId) {
    int i;
    
    for (i=0; i<H323CC_HIGHEST_IND; i++) {
        if(fsm_pIData->calls[i].bInUse && fsm_pIData->calls[i].iCallId == iCallId)
            return &fsm_pIData->calls[i];
    }
    return NULL;
}

2004-JAN



 

CALL *RAS_getCallByCallId(PROC_DATA *pProc, CALLID iCallId) {
    int i;
    
    for (i=0; i<RAS_MAX_CALLS; i++) {
        if(fsm_pIData->calls[i].bInUse && fsm_pIData->calls[i].iCallId == iCallId)
            return &fsm_pIData->calls[i];
    }
    return NULL;
}

2004-APR



 

CALL *RAS_getCallByCallId(PROC_DATA *pProc, CALLID iCallId)
{
    int i;
    
    for (i=0; i<RAS_MAX_CALLS; i++) {
        if(fsm_pIData->calls[i].bInUse && fsm_pIData->calls[i].iCallId == iCallId)
            return &fsm_pIData->calls[i];
    }
    return NULL;
}

2006-FEB



 

CALL *RAS_getCallByCallId(PROC_DATA *pProc, CALLID iCallId)
{
    int i;
    
    for (i=0; i < fsm_pIData->rasInit.iMaxCalls; i++) {
        if(fsm_pIData->calls[i].bInUse && fsm_pIData->calls[i].iCallId == iCallId)
            return &fsm_pIData->calls[i];
    }
    return NULL;
}

2006-MAR



 

CALL *RAS_getCallByCallId(PROC_DATA *pProc, CALLID callid)
{
    int i;
    
    for (i = 0; i < fsm_pIData->rasInit.iMaxCalls; i++) {
        if (fsm_pIData->calls[i].inUse && fsm_pIData->calls[i].callid == callid) {
            return &fsm_pIData->calls[i];
        }
    }
    return NULL;
}

2007-JUL



 

CALL *RAS_getCallByCallId(PROC_DATA *pProc, CALLID callid)
{
    int i;

    for (i = 0; i < fsm_pIData->rasInit.maxCalls; i++) {
        if (fsm_pIData->calls[i].inUse && fsm_pIData->calls[i].callid == callid) {
            return &fsm_pIData->calls[i];
        }
    }
    return NULL;
}

2008-FEB



 

CALL * RAS_getCallByCallId(struct RAS_PRIV * priv,
                           CALLID callid)
{
    int i;
    for (i = 0; i < priv->rasInit.maxCalls; i++) {
        if (priv->calls[i].inUse && priv->calls[i].callid == callid) {
            return &priv->calls[i];
        }
    }
    return NULL;
}

2009-FEB



 

struct CALL * RAS_getCallByCallId(struct RAS_PRIV * priv,
                                  CALLID callid)
{
    int i;
    for (i = 0; i < priv->rasInit.maxCalls; i++) {
        if (priv->calls[i].inUse && priv->calls[i].callid == callid) {
            return &priv->calls[i];
        }
    }
    return NULL;
}

2009-NOV



Some observations from this particular codebase:
• more focus on readability
• work to reduce compilation time
• dependency analysis / control / management
• less use of inline functions
• dependency injection
• more use of const, size_t and assert
• more use of forward declarations
• typedef struct deprecated
• moving away from corporate libraries
• using new language featuers, eg C99
• focus on standard C 
• prefer C over C++, only use C++ where necessary
• proper casting, eg, len < (int)sizeof x vs (size_t)len < sizeof x
• macros gradually replaced, less use of preprocessor
• peer reviews / pair programming / patches mailing list
• collective ownership
• towards idioms
• change functions to return void when callers not care about the return value
• xx_assert() replaced with assert() 
• reducing scope of variables
• abbreviations replaced with more descriptive names
• explanation variables 
• initialization of variables
• for (int i=0; i<42; i++) vs for (int i=0; i!=42; ++i)
• reduce use of fix ints (uint32_t -> int)
• order of include files
• early returns, less nesting
• intention revealing typenames (eg, WORD -> bool)
• less use of NULL
• log messages tend to be removed
• dehungarization
• decamelization
• aligned braces for functions, disaligned for if/for/while
• {} removed from single line blocks
• removing parenthesis
• long lines are broken into 80 character lines
• tabs are replaced with spaces
• char * s seems to be more stable than K&R and BS style
• In C, post-increment seems to be more stable than pre-increment (i++ vs ++i)
• focus on “robust” layout
• increased horizontal and vertical spacing
• indentation 4 spaces
• space around operators
• block comments are removed
• removing comments by improving code
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Entropy



>

high entropy low entropy

Entropy is a measure of how organized or disorganized a system is
(wikipedia)

Entropy
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Dilbert’s demon







Optimization problem

hill climbing algorithms
simulated annealing
particle swarm
... and many more





provided by @tlberglund



Examples



Enumeration e = pathComponents.elements();
while (e.hasMoreElements() && stream == null) {
    File pathComponent = (File)e.nextElement();
    stream = getResourceStream(pathComponent, name);
}
return stream;

InputStream stream = null;

for (Enumeration e = pathComponents.elements(); e.hasMoreElements() && stream == null; ) {
    File pathComponent = (File)e.nextElement();
    stream = getResourceStream(pathComponent, name);
}
return stream;

while vs for loop



Enumeration e = pathComponents.elements();
while (e.hasMoreElements() && stream == null) {
    File pathComponent = (File)e.nextElement();
    stream = getResourceStream(pathComponent, name);
}
return stream;

InputStream stream = null;

for (Enumeration e = pathComponents.elements(); e.hasMoreElements() && stream == null; ) {
    File pathComponent = (File)e.nextElement();
    stream = getResourceStream(pathComponent, name);
}
return stream;

while vs for loop

AntClassLoader.java



Enumeration e = pathComponents.elements();
while (e.hasMoreElements() && stream == null) {
    File pathComponent = (File)e.nextElement();
    stream = getResourceStream(pathComponent, name);
}
return stream;

InputStream stream = null;

for (Enumeration e = pathComponents.elements(); e.hasMoreElements() && stream == null; ) {
    File pathComponent = (File)e.nextElement();
    stream = getResourceStream(pathComponent, name);
}
return stream;

while vs for loop

AntClassLoader.java



Enumeration e = pathComponents.elements();
while (e.hasMoreElements() && stream == null) {
    File pathComponent = (File)e.nextElement();
    stream = getResourceStream(pathComponent, name);
}
return stream;

InputStream stream = null;

for (Enumeration e = pathComponents.elements(); e.hasMoreElements() && stream == null; ) {
    File pathComponent = (File)e.nextElement();
    stream = getResourceStream(pathComponent, name);
}
return stream;

while vs for loop
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fashion or trend?
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personal preferences?
Project.java

braces
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language features?
TestSuite.java

for loop
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boolean isTimedout = timeout > 0 && delta > timeout;

boolean isTimedout = false;
if (timeout > 0) {
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}

cleaner code?

NioEndpoint.java

Refactoring
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try {
    in.read(b);
} catch(SSLException sslex) {
    log.info("SSL Error getting client Certs",sslex);
    throw sslex;
} catch (IOException e) {
    // ignore - presumably the timeout
}

to avoid warnings?
JSSESupport.java

dummy variables



public class AssertionFailedError extends Error {

    public AssertionFailedError () {
    }
    public AssertionFailedError (String message) {
        super (message);
    }
}

public class AssertionFailedError extends AssertionError {

    private static final long serialVersionUID= 1L;

    public AssertionFailedError() {
    }

    public AssertionFailedError(String message) {
        super(message);
    }
}

serialVersionUID



public class AssertionFailedError extends Error {

    public AssertionFailedError () {
    }
    public AssertionFailedError (String message) {
        super (message);
    }
}

public class AssertionFailedError extends AssertionError {

    private static final long serialVersionUID= 1L;

    public AssertionFailedError() {
    }

    public AssertionFailedError(String message) {
        super(message);
    }
}

AssertionFailedError.java

serialVersionUID



public class AssertionFailedError extends Error {

    public AssertionFailedError () {
    }
    public AssertionFailedError (String message) {
        super (message);
    }
}

public class AssertionFailedError extends AssertionError {

    private static final long serialVersionUID= 1L;

    public AssertionFailedError() {
    }

    public AssertionFailedError(String message) {
        super(message);
    }
}

AssertionFailedError.java

serialVersionUID



public class AssertionFailedError extends Error {

    public AssertionFailedError () {
    }
    public AssertionFailedError (String message) {
        super (message);
    }
}

public class AssertionFailedError extends AssertionError {

    private static final long serialVersionUID= 1L;

    public AssertionFailedError() {
    }

    public AssertionFailedError(String message) {
        super(message);
    }
}

tool support? eclipse?
AssertionFailedError.java

serialVersionUID



• better understanding of exception handling
• old optimization patterns
• double checked locking
• how to synchronize code
• string building
• best practice has become worst practice
• new java libraries (eg collection and concurrency)
• nio
• fashion and trends (ejb, IoC, remoting)
• setup and initialization / configuration
• ... and much more

other stuff that might influence a Java codebase:



About Software Development



Few software projects are like running on a paved road 
where you can see the ...



... goal in the end of the road. 

Most projects are more like...



extreme orienteering



in impossible terrain



with a group of people



in the dark



with only a sketchy map as guidance



You rush software developers, you get rotten miracles...



You rush software developers, you get rotten miracles...



!



There are only two kinds of codebases: the ones 
people complain about and the ones nobody cares 
about anymore...

(inspired by a similar quote by Bjarne Stroustrup)


