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Introduction

 LDAP: Internet protocol for accessing 
distributed directory services

 Difficult part:
 the data model (entries, attributes, …)
 schema restrictions (object classes, types, …)



  

Implementation

 Decision: implement a library
 Functionalities:

 operations on the data model
 ensure data/schema consistency

 Environment:
 Platform: Microsoft .NET Framework 4
 Language: C#
 IDE: Microsoft Visual Studio 2010 Ultimate



  

Implementation
Technologies

 Microsoft Code Contracts
 specification of pre/post-conditions
 specification of invariants

 Pex and Moles
 automatic generation of test suites
 facilitated unit testing



  

Implementation
Code Contracts

 Similar to methods
 Allows:

 runtime checking
 static checking



  

LDAP
Code Contracts

 Pre-conditions

 Post-conditions



  

LDAP
Unit Testing

 Useful to test:
 individual methods
 functionalities of libraries

 No need to always test the software as a whole



  

Code Analysis

 Focus on Maintainability
 Evaluation of Code Metrics:

 system volume
 code duplication
 unit size
 unit complexity
 unit testing



  

Code Analysis
Tools

 Microsoft Visual Studio 2010 Ultimate
 code contracts static checking
 unit testing (with code coverage)

 SourceMonitor
 cyclomatic complexity per unit
 unit size (in statements)

 Duplo
 system volume
 code duplication



  

Code Analysis
Metrics

 System Volume
 1477 physical lines of code

 Duplication of code
 6 lines (0,4%) – usings were ignored

 Unit size (average)
 5 statements (~lines of code)

 Unit complexity (average)
 2.18

 Unit testing (code coverage)
 64,92%



  

Code Analysis
Unit Size & Complexity

Risk

Low Moderate High Very High
Relative LOC 875 (94%) 17 (2%) 35 (4%) 0

Risk

Low Moderate High Very High
Relative LOC 875 (94%) 17 (2%) 35 (4%) 0

Risk

Low Moderate High Very High
Relative LOC 732 (79%) 195 (21%) 0 0

Risk

Low Moderate High Very High
Relative LOC 732 (79%) 195 (21%) 0 0

 Unit Size

 Unit Complexity



  

Code Analysis
Results



  

Conclusion
 LDAP has lots of restrictions:

 complex invariants
 many pre/post-conditions

 LDAP implementations don't support all features
 Microsoft Code Contracts

 provides a lot of help specifying restrictions
 is not powerful enough to check all contracts statically

 Pex
 easy way to check quickly many branches in methods

 Still some things to implement and test...
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