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• What is it?
• Why do we need it?
• How to do it?
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Architecture  Recovery



Prescriptive Architecture

Prescriptive architecture describes the expected
architecture of software (often designed one)
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Descriptive Architecture

Descriptive architecture is the as-implemented
architecture of software
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Descriptive Architecture

How would you get the 
descriptive architecture (as-
implemented) of a software
1. Inspect the code
2. See the execution
3. Communicate with 

customers
4. Read the documentation
5. Other techniques
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• Software are developed 
in iterations and 
versions

• Software architecture 
describes a given 
iteration/version of 
software

Architecture and Software  Evolution
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• Prescriptive architecture describes the expected 
architecture of software (often designed one)

• Descriptive architecture is the as-implemented 
architecture of software

• Descriptive architecture and prescriptive 
architecture are often different

Architecture Gap
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• Architectural decisions made based on the 
perspective architecture may be wrong

• Mechanisms for quality attributes could be broken

• The assumption that the software satisfies a set of 
quality attributes may be wrong

Impacts of the Architecture Gap
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How to address the gap between prescriptive 
architecture and descriptive architecture?
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Solutions for the Architecture Gap

Alternatives:
1. Update the architecture document and redevelop 

the architecture diagrams

2. Recover the architecture of the software from the 
code 
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Descriptive Architecture

• Ground truth – the architecture of a software that 
has been verified as accurate by the architects.

• Architecture recovery – is the extraction and 
analysis of a software architecture

11



• Architecture recovery is the extraction and analysis 
of a software architecture

• Current tools cluster the software code into 
packages

• Recovery techniques often are based on the call 
graph of the software

Architecture Recovery
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• Simple methods – Use the folders’ structure
• Text-based methods – Mine the text code 
• Dependency-based methods – Use function calls 

network

This is not an exhaustive list

Architecture Recovery Approaches
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• Call graph represents the calling relationships 
between nodes. Each node represents a function 
(or module) and each edge (f, g) represents calls of 
function (or module) f to function (or module) g.

• Use code analysis tools to extract the CFG.

Call Graph
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• Architecture 
recovery becomes 
a clustering 
problem
Ø Each method 

defines its own 
clustering 
feature 

Graph Clustering
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1. Algorithm for comprehension-driven clustering – cluster 
code based on dominance

2. Weighted combined algorithm – cluster based on a 
distance metric between the clusters 

3. LIMBO – Uses a metric named distributed cluster feature
4. Architecture recovery using concerns – uses information 

retrieval and machine learning techniques
5. Zone base recovery – based on natural language 

semantics of identifiers found in the code
6. Bunch – cluster code using modularization metric

Architecture Recovery Methods

https://dl.acm.org/citation.cfm?id=2819022
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• Assumes: well-designed software systems are 
organized into cohesive subsystems that are loosely 
interconnected.

• Interconnectivity - dependencies between the 
modules of two distinct subsystems

• Intra-connectivity - dependencies between the 
modules of the same subsystem

• Modularization Quality – trade-off between 
Interconnectivity and Intra-connectivity

Bunch Metric
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• Intra-connectivity - Coefficient of number of edges in the 
cluster to potential number of NODES in the cluster 
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Bunch Metric
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It uses hill-climbing 
and genetic 
algorithms to solve 
the optimization 
problem  

Bunch Metric
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Compute the:
1. Intra-connectivity
2. Inter-connectivity

Of the module of the component: Data-Collector

https://github.com/lbenothmane/FleetManagement/t
ree/master/rasp_pi_tests
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T.J. Watson Libraries for Analysis (WALA)

WALA CFG
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WALA CFG
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Case Study - Compiere

https://sourceforge.net/projects/compiere/
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Case Study - Compiere

Suppose that you are asked to develop a new feature 
for Compiere, how would you proceed?
1. Read the source code
2. Give it to an expert with the software
3. Read the documentation 
4. Say you cannot do it
5. Recover the architecture of the software
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Case Study - Compiere

How would you recover the architecture of Compiere?
1. Use the folders structure
2. Use a cluster-based approach
3. Use a text-based approach
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Case Study – Compiere - Clusters
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1. Code analysis tools add fake nodes.

2. Code includes dependency – e.g., Java-based code 
includes JRE java methods.

3. Methods may have similar names but in different 
modules – may confuse code analysis.

4. The number of clusters is huge, e.g., 2000

Example of Challenges
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1. Util - main class for utilities
2. New Instance - when user logs in, creates new instance with 

respective look & feel and language
3. Logger - generation and storage of logs
4. Secure Engine - responsible for implementing security policies 

within the application and initializing security
5. NameValuePair - stores/retrieves/modifies user related data
6. List Resources - lists user resources on login
7. Main_CompierePLAF - provides look & feel
8. GetLanguage - retrieves the language for user
9. Encrypt_SecureEngine - provides data encryption capabilities
10. Hashing - stores hashmap of user data

Case Study – Compiere - Clusters
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• Prescriptive architecture describes the expected 
architecture of software (often designed one)

• Descriptive architecture is the as-implemented 
architecture of software

• Descriptive architecture and prescriptive 
architecture are often different

• Architecture recovery is the extraction and analysis 
of a software architecture

Summary
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Thank you

Questions?
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