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 As software applications grow in size and 
complexity they require some kind of high 
level organization.  

 The class is too finely grained to be used as 
an organizational unit for large applications. 

  Something “larger” than a class is needed => 
packages. 
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 What are the best partitioning criteria? 

 What are the relationships that exist between 
packages, and what design principles govern 
their use? 

 Should packages be designed before classes (Top 
down)? Or should classes be designed before 
packages (Bottom up)? 

 How are packages physically represented? In the 
programming language? In the development 
environment? 

 Once created, how will we use these packages? 
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 Code copying vs. code reuse 
 I reuse code if, and only if, I never need to 

look at the source code. The author is 
responsible for maintenance 
◦ I am the customer 
◦ When the libraries that I am reusing are changed by 

the author, I need to be notified 
◦ I may decide to use the old version of the library for 

a time 

◦ I will need the author to make regular releases of 
the library 

◦ I can reuse nothing that is not also released 
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 The granule of reuse is the granule of release. 
Only components that are released through a 
tracking system can be effectively reused. 
This granule is the package. 
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 The classes in a package are reused together. 
If you reuse one of the classes in a package, 
you reuse them all. 

 Which classes should be placed into a 
package? 
◦ Classes that tend to be reused together belong in 

the same package. 

 Packages to have physical representations 
that need to be distributed. 
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 I want to make sure that when I depend upon 
a package, I depend upon every class in that 
package or I am wasting effort. 
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 The classes in a package should be closed 
together against the same kinds of changes. 
A change that affects a package affects all the 
classes in that package. 

 If two classes are so tightly bound, either 
physically or conceptually, such that they 
almost always change together; then they 
belong in the same package. 
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 The morning after syndrome: you make stuff 
work and then gone home; next morning it 
longer works? Why? Because somebody 
stayed later than you! 

 Many developers are modifying the same 
source files. 

 Partition the development environment into 
releasable packages 

 You must manage the dependency structure 
of the packages 
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 The dependency structure between packages 
must be a directed acyclic graph (DAG). That 
is, there must be no cycles in the dependency 
structure. 
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 Breaking the Cycle 
◦ Apply the Dependency Inversion Principle (DIP). 

Create an abstract base class  

◦  Create a new package that both MyDialogs and 
MyApplication depend upon. Move the class(es) that 
they both depend upon into that new package. 

 

 The package structure cannot be designed 
from the top down. 
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 Not easily moved 

 A measure of the difficulty in changing a 
module 

 Stability can be achieved through 
◦ Independence 

◦ Responsibility 

 The most stable classes are Independent and 
Responsible. They have no reason to change, 
and lots of reasons not to change. 
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 The dependencies between packages in a 
design should be in the direction of the 
stability of the packages. A package should 
only depend upon packages that are more 
stable that it is. 

 We ensure that modules that are designed to 
be unstable are not depended upon by 
modules that are more stable 

 

15 



 Ca : Afferent Couplings : The number of 
classes outside this package that depend 
upon classes within this package. 

 Ce: Efferent Couplings : The number of 
classes inside this package that depend upon 
classes outside this package. 

 I : Instability : (Ce/(Ca+Ce)) I=0 maximally 
stable package. I=1 maximally instable 
package. 
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 Not all packages should be stable 

 The software the encapsulates the high level 
design model of the system should be placed 
into stable packages 

 How can a package which is maximally stable 
(I=0) be flexible enough to withstand change? 
◦ classes that are flexible enough to be extended 

without requiring modification => abstract classes 
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 Packages that are maximally stable should be 
maximally abstract. Instable packages should 
be concrete. The abstraction of a package 
should be in proportion to its stability. 

 Abstraction (A) is the measure of abstractness 
in a package. A = AC/TC 
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 All images and examples courtesy of Robert 
Cecil Martin 

 Robert C. Martin, Engineering Notebook 
columns for The C++ Report 
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