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C When efficiency is ineffective; when too much of a good thing is bad'

1 Summary

Martin Fowler penned the expression “Dependency Injection”
(D) in his article “Inversion of Control Containers and the
Dependency Injection Pattern®”. The concept spread like wildfire
and the Spring framework extensively used and advocated the
use of DI for server side Java architecture and in the process the
Spring framework became synonymous with DI.

The developer community, which was overwhelmed by the
heavyweight containers and EJB, quickly adopted lightweight
Spring and DI. Dependency Injection, like the use of plastics,
soon became a necessity and was overused as well as abused.
Over a period the side effects of the excessive and ineffective use
of DI have starfed to surface - as said by Charles Handy: “When
Efficiency is ineffective; when too much of a good thing is

bad” .

This paper will have a critical look at dependency injection by
touching upon the basic concept of DI. The web has a wealth of
information on DI and this paper certainly doesn't plan to copy
paste the same information from the web. DI is oversold in most
of the papers on the web and they carefully avoid mentioning the
shortcomings of DI. This paper will focus the other side of DI and
come up with guidelines for using or not using DI.

2 Overview of DI

Answers fo the following basic questions will give a quick
overview of DI. What is DI? Where do you use DI? How do you
use DI? And why do you use DI?

A neatly designed and implemented Object Oriented (OO)
application will have a set of well defined objects. Each of these
objects has a well defined but narrow scope and responsibility.
In order to accomplish the objective of the end application,
one or more objects need to be invoked in a well defined
manner. Traditional code will create, invoke and dispose the
objects. However in DI style of coding, the objects are created,
maintained and injected info the main code by the container
runtime. The main code is only aware of what the injected
objects will accomplish and not aware of how the objects are
implemented. Thus, in short, Dl is a technique in which the
dependent objects are externalized and injected into the main
code runtime®.

Why do you use DI or what are the benefits of using DI? The
most obvious is the reduction in the dependency on other
components. A code is heavily dependent on the components
it uses and the components are susceptible fo changes. As long

as the objects sfick to the well defined interface, the objects can
be upgraded or seamlessly replaced. The components, too can
be betfer reused across the code. DI also helps in unit festing
as mock implementations can be easily injected. DI also easily
manages the nested dependencies of the injected object. Thus,
in short, DI helps build truly dynamic, flexible applications.

Where should DI be used? DI is highly recommended in the

following situations.”

* to inject configuration data info one or more components.

* to inject the same dependency info multiple components.

* to inject different implementations of the same dependency.

* to inject the same implementation in different configurations.

* to effectively use some of the services provided by the
container.

3 Critical evaluation of DI

Gallium Injection Image, howsfuffworks®

The picture above may look a little out of place and scope and
is sure fo add a lot of confusion. How is DI similar fo the medical
injection analogy? The syringe is a standardized interface and
the liquid that is injected changes from time fo time and patient
to patient. It shouldn’t be too difficult fo strefch this to DI. The
inferface is fixed and the implementation is injected at runtime.
The implementation can be upgraded seamlessly. The critical
difference however is that the patients blindly trust the liquid that
is injected. Will or should the programmers blindly trust the piece
of code that is injected? The healthcare industry has stringent
quality checks. The software quality checks are no match for the
healthcare quality checks - sad but frue.

The biggest concemn is about injecting the third party components
info your code. The injected code meets the inferface
requirement however there is no idea about how the interface

is actually implemented. In most of the cases, this is a welcome
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2 Inversion of Control Containers and the Dependency Injection pattern, Martin Fowler,
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feature. The injected code may not meet the stringent security
requirements and simply log or print sensifive dafa onfo console
or fo a file — simply prinfing passwords or credit card numbers.
The exception handling in the injected code may not follow the
standards. If the injected code throws runtime exception, it will
be impossible to detect that during the development phase. As
a result, it will throw @ few nasty surprises at runtime. When the
third part components are injected into the code, a robust
exception handling framework has fo exist around the injected
code. The injected code also has to pass the security audit.

As mentioned earlier, in DI the dependent objects are created,
maintained and injected info the code. Though this is actively
sold as an advantage of DI, it leaves the main code no control
over the lifecycle of the dependent object. The code is at the
mercy of the confainer fo manage the lifecycle of the dependent
object. Most of the containers optimize the object creation and
have singleton instances created of the dependent object. This
helps in stateless implementations but if the injected object holds
state or has reference of another object which is sfateful, it will
create havoc in a multithreaded environment. |f the singleton
object has a locking implementation, it will impact the
performance. If singleton objects are not used, a large number
of objects will be created and most of the containers don't have
an ‘object pool” implemented.

The containers, especially the Spring container, have simplified
the process of DI fo a great extent and most of the Dl is fully
configuration driven. This is an exiremely welcome feature for
the developers. It makes the process of DI invisible to the tools
like profilers, code analyzers and compilers. By definition, Dl is
a runfime process and hence none of the fools will be able to
analyze the injected code. All the errors will surface at runtime
only. This also impacts the overall efficiency of the development
process. New developers offen find the DI code difficult to read
and frace.

If dependent obijects are injected and never replaced with
another implementation during the lifecycle of the project, then

Dl is a complete misfit. If the injected objects are not changed

af runfime based on runtime parameters, then Dl is not really
needed. The project will be better off using a single pattern of
the implementation. Dl is also used to configure objects. If a
different configuration is never needed in the code, DI is overkill.
DI allows code 1o be extremely flexible and have loose coupling
between the main code and injected objects. Unless the code
really requires this flexibility and runtime loose coupling, DI should
not be considered. Most of the projects tend fo overlook what
they actually need and whether Dl is really needed. Buzzwords
like DI, Spring, AOP are often used to impress the client and give
a false sense of achievement.

Reusability and flexibility are two important keywords in the
context of DI. Unless the focus is on building reusable code or a
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framework which needs runtime flexibility, dependency
injection should not be considered. This suggestion may sound
litfle provocative however a deeper analysis of DI will lead o
the fact that DI provides a great deal of flexibility, isolation of
inferface from implementation and reusability of base code.
Hence, consider DI when reusability, flexibility and isolation is
really needed.

4 Conclusion

o ) | | . | /

If the only tool you have is a hammer, you fend to see every
y JE A Lo

problem as a nail.” Why inject when the oral dose is as

effective?

Dl is a wonderful technology and is here to sfcy7. It is a natural
choice when frameworks and large scale systems which are
based on reusable components are built. However, armed with
the knowledge of DI, designers and developers often tend to
over-inject.

Is DI really the right choice of technology for the project? A
great deal of thought must go behind answering this question.
Does the project really need reusability, runtime flexibility and
configurability provided by DI? Unless it is really needed don't
use DI or else the ‘efficient technology will become ineffective’.
Special care has to be taken about the implementation of

the injected components. They should not throw runtime
exceptions, violate security guidelines for logging or have sfateful
implementations.

The people who work on the DI design and implementation need
to have a deeper understanding of the DI. Adequate fraining and
mentorship has to be ensured before the project starts.

In short, DI is an extremely efficient technology if used properly.
Do proper homework on the need to use dependency injection
and use it effectively.

6 The law of the instrument, also known as Maslow’s hammer, after Abraham Maslow,
1966. On the web at http://en.wikipedia.org/wiki-/Law_of_the_insfrument

7 The Rich Engineering Heritage Behind Dependency Injection, Andrew McVeigh, no date.
On the web at http://www.javalobby.org/arti-cles/di-heritage/
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