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Abstract

Usually, optimization techniques are applied separatefach component of the computer system (sucpplé-
cations, libraries and operating system) without taking into account the interaction between th&ims approach

is useful for general-purpose systems that have to maiotempatibility with several hardware and software com-
ponents. However, the specialized systems, typicallyt lngin a general purpose one, have a reduced and fixed
set of components (for instance, some embedded systeraggfdte this approach does not produce a system
that fits well the requirements for this kind of devices (spkie memory footprint and size on persistent storage
medium, but sometimes execution time too). Hence, curgsteés developers have to manually tune the system
and remove unused functionalities.

In this work we present some optimization opportunitied eirése when all the components in the system
are taken into account in a single global view, performingrojzations on all of them at the same time. As an
example, we show how constant propagation and dead codi@ation could be extensively and globally applied
on such systems. For this purpose, a previous study to knanttcomponents of the system interact has been
done, identifying entry points and inter-component calisdach component in the system. This information will
let us to build a global control flowgraph of all the softwamergponents to optimize.

We have studied two systems with different characteristiasux and L4. Comparing these two completely
different kernel paradigms we can define under which comulitcertain optimizations can be applied.

e Linux is a monolithic kernel which runs entirely in priviled mode. The interconnections between the
system components are basically system calls. Therefmgeting an specific embedded system, the op-
portunities appear by removing unused (globally discotetsystem calls, and optimizing kernel code by
propagating constant system call parameters from thecgtigins to the kernel.

e Our experience with the L4 microkernel shows that this lovelehin components has been tuned by their
implementers to a level that to apply new optimizations &nihs very hard. As communications between
clients and servers rely on IPC messages which have to gaghrthe kernel, we have focused on the
opportunities that arise when properties (invariantgsaletc) are propagated across the communication
path.

In conclusion, we have introduced a new approach to optithiedull system by tailoring it for its require-
ments. This way, we find out more optimization cases, so wéfigat a more specialized system than customiz-
ing separately. As results, we will show the opportunitissaveb server (only 98 of 277 system calls are used on
Linux) and a file server systems. We also conclude that thtesydesign (how the components are related) affects
the optimizations that could be applied afterwards. Fuereds will be to enhance tools to generate automatically
the global flowgraph construction and specialize the optitinns for each particular system architecture.

This work has been supported by the Ministry of Science amahfi@ogy of Spain and by the European Union (FEDER) under con
tract TIC2001-0995-C02-01 and the HIPEAC European NetvadrExcellence. All products or company names mentionedihene the
trademarks or registered trademarks of their respectiveesv



