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Thus far we have discussed tactics to address two of the three principles outlined in the pre-vious section. Those
tactics enumerated specific and actionable recommendations for how todesign applications to address scalability
and availability in your applications. While both ofthose goals and their respective tactics for achieving them are
critically important, they arecomplemented by the third and equally important principle that applications be
manageableand maintainable from an operational perspective.As applications begin to scale out to accommodate
more users, the complexity of the appli-cation infrastructure, live site issues, and management overhead can
increase, as well. Thiscan lead to potential quality problems with the delivery of the application, which will
nega-tively affect users while simultaneously driving up the cost of maintenance. Live site bugs,capacity issues, and
general server reliability problems are just a few examples of issues thatmay arise unexpectedly and require diagnosis
and supportive action. It is important thatapplication developers consider the necessary features that enable their
applications to besupported and managed by individuals who may not have actually written the
executingapplication code. Adding instrumentation, interfaces for connecting monitoring tools, andapplication
health reporting are just a few examples of features that help to paint a clear pic-ture of how the application is
working in the live production environment. This will inevitablylead to an improvement in managing the
application, as well as diagnosing and addressingissues on the live site even as the application scales to
accommodate additional users.Unfortunately, addressing manageability and maintainability within application
designsis often not the first priority for development teams. As application developers, we tendto gravitate toward
the set of "problems" that are most interesting for us to solve from anarchitectural and business perspective~ This
generally means that the set of work required toensure that the application can be operationally managed and
maintained is prioritized lowerthan design work for other parts of the application~ Therefore, the correct level of
develop-ment investment in areas of manageability and maintainability is not always made duringthe design of the
application.
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