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1. Evolving Software

Pro & Cons ???



git clone 

https://github.com/hibernate/hibernate-orm.git

https://github.com/adamtornhill/code-maat.git

git log —numstat

. . .
commit 97dc286a67fe342ccbfe4ecbad8e47f0086916f3
Author: Adam Petersen <adam@adampetersen.se>
Date:   Fri Aug 9 15:38:50 2013 +0200

    Introduced entities

4 8 src/code_maat/analysis/authors.clj
6 0 src/code_maat/analysis/entities.clj
3 11 test/code_maat/analysis/authors_test.clj
8 0 test/code_maat/analysis/entities_test.clj
10 0 test/code_maat/analysis/test_data.clj

Added lines

Removed lines

cloc #counting LOC

language,filename,blank,comment,code
Java,./hibernate-entitymanager/src/main/java/org/hibernate/jpa/spi/AbstractEntityManagerImpl.java,182,74,1512
Java,./hibernate-core/src/test/java/org/hibernate/test/readonly/ReadOnlyProxyTest.java,166,30,1507
Java,./hibernate-core/src/main/java/org/hibernate/cfg/annotations/CollectionBinder.java,126,96,1452
XML,./documentation/src/main/docbook/manual-old/en-US/content/performance.xml,331,8,1415
XML,./documentation/src/main/docbook/devguide-old/en-US/chapters/query_ql/HQL_JPQL.xml,58,6,1385



python merge_comp_freqs.py hibernate_freqs.csv 
hibernate_lines.csv

module,revisions,code
build.gradle,294,235 
hibernate-core/src/main/java/org/hibernate/persister/entity/AbstractEntityPersister.java,137,4187 
hibernate-core/src/main/java/org/hibernate/internal/SessionFactoryImpl.java,111,1209 
hibernate-core/src/main/java/org/hibernate/cfg/Configuration.java,101,407 
hibernate-core/hibernate-core.gradle,94,96 
hibernate-core/src/main/java/org/hibernate/dialect/Dialect.java,86,1062 
hibernate-core/src/main/java/org/hibernate/internal/SessionImpl.java,86,2550 
libraries.gradle,73,64 

Visualising Hotspots

Visualising Hotspots

stable parts

unstable parts

Heuristics
Hotspots account for 4 to 6 percent of the total 
codebase (measured using LOC).

Search for Bad Names - identify true/false 
positives!



Complexity measured as Indentation

?

python complexity_analysis.py hibernate/hibernate-
orm/hibernate-core/src/main/java/org/hibernate/cfg/
Configuration.java

n,total,mean,sd,max
769,933,1.21,0.76,6

python ../../maat-scripts/miner/
git_complexity_trend.py --start ccc087b --end 
46c962e --file hibernate-core/src/main/java/org/
hibernate/cfg/Configuration.java

rev,n,total,mean,sd
e75b8a7,3080,7610,2.47,1.76 
23a6280,3092,7649,2.47,1.76 
8991100,3100,7658,2.47,1.76 

5ea40ce,3319,8022,2.42,1.63 
1825a47,3317,8022,2.42,1.63 
580a713,3335,8072,2.42,1.63

Complexity - how did it evolve?



2. Dissect your Architecture

Temporal Coupling
implicit dependency
modules change together!



Temporal Coupling - SOC (Sum of Coupling)

Commit 
#1

Commit 
#2

Commit 
#3

module1 SOC = 3

module2 SOC = 3

module3 SOC = 2

Time

SOC - ∑how many times each module has been coupled to 
another one in a commit

maat -l hib_evo.log -c git -a soc

entity,soc
hibernate-core/src/test/java/org/hibernate/test/legacy/FooBarTest.java,31204 
hibernate-core/src/test/java/org/hibernate/test/filter/DynamicFilterTest.java,31000 
hibernate-core/src/test/java/org/hibernate/test/jpa/AbstractJPATest.java,30799 

hibernate-core/src/test/java/org/hibernate/test/sql/check/ResultCheckStyleTest.java,27554 
hibernate-core/src/test/java/org/hibernate/test/orphan/one2one/pk/unidirectional/DeleteOneToOneOrphansTest.java,27554 
hibernate-core/src/test/java/org/hibernate/test/optlock/OptimisticLockTest.java,27554 

hibernate-core/src/test/java/org/hibernate/test/collection/dereferenced/One.java,19 
hibernate-core/src/test/java/org/hibernate/test/annotations/onetoone/hhh9798/OneToOneJoinTableTest.java,19 
hibernate-core/src/main/java/org/hibernate/metamodel/source/annotations/AttributeColumnRelationalState.java,19 

maat -l hib_evo.log -c git -a coupling

entity,coupled,degree,average-revs
hibernate-core/src/main/java/org/hibernate/cfg/HbmBinder.java,hibernate-core/src/main/java/org/hibernate/cfg/
annotations/EntityBinder.java,30,30

Measure Temporal Coupling

degree - percent of shared commits

average-revs - weighted number of total revisions for the involved modules

3. Master the Social Aspects of Code



Conway’s Law

Any organization that designs a system will 
produce a design whose structure is a copy of the 
organization’s communication structure.

Social Biases

Process loss = losses in coordination and 
motivation

Pluralistic ignorance = everyone privately rejects a 
norm but think everyone else supports it! (Ask 
questions, Talk to people, Support decisions with 
data)

Commit Cloud (hibernate)

https://www.jasondavies.com/wordcloud/

git log —pretty=format:’%s’



Diffusion of responsibility = Who is responsible?

Increased group size 
more quality problems are left unattended

maat -c git -l hib_evo.log -a authors

entity,n-authors,n-revs
hibernate-core/src/main/java/org/hibernate/persister/entity/AbstractEntityPersister.java,23,137 
hibernate-core/src/main/java/org/hibernate/dialect/Dialect.java,18,86 
hibernate-core/src/main/java/org/hibernate/cfg/annotations/CollectionBinder.java,18,58 

hibernate-ehcache/src/main/java/org/hibernate/cache/EhCacheRegionFactory.java,4,4 
hibernate-core/src/test/java/org/hibernate/test/annotations/id/sequences/HibernateSequenceTest.java,4,4 
hibernate-core/src/test/java/org/hibernate/test/cache/User.java,4,4 
hibernate-core/src/test/java/org/hibernate/test/sql/refcursor/NumValue.java,4,4

Shared Modules

maat -c git -l hib_evo.log -a main-dev

entity,main-dev,added,total-added,ownership
annotations/src/main/docbook/en/modules/entity.xml,Hardy Ferentschik,4094,6373,0.64 
annotations/src/main/docbook/en/modules/setup.xml,Hardy Ferentschik,251,453,0.55 

annotations/doc/reference/support/docbook-dtd/calstblx.dtd,Steve Ebersole,205,205,1.0 
annotations/doc/reference/support/docbook-dtd/catalog.xml,Steve Ebersole,115,115,1.0 

working-5.0-migration-guide.md,Steve Ebersole,103,105,0.98 
wrapper/gradle-wrapper.jar,Steve Ebersole,0,0,0.0 
wrapper/gradle-wrapper.properties,Steve Ebersole,9,10,0.9

Identify Ownership

Owner has the most added lines.

add info regarding 
temporal coupling


