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1 Introduction

Recently, many embedded systems demand large-scaled and complicated
data management. Such system has mechanisms for efficient data ma-
nipulation on RTOS. The mechanisms are called Data Base Management
System (DBMS). DBMS has an ability of database-management, and can
retrieve and update a large amount of data efficiently. Generally, the
DBMS is implemented in the system as a software component. DBMS
is required to be fast software which can handle data with efficient al-
gorithm in the limited memory space[l]. In this research, the DBMS is
implemented as a software component. And, I propose the technique of
automatically generating an executable binary code that is suitable for an
embedded system. This technique reduces memory usage while keeping in
real-time properties[2].

2 Target Real-Time System

Recently, ARM[3] is widely used as an embedded processor. The Thumb
instruction set consists of 16-bit instructions that are a subset of the 32-bit

Copyright (© 2008 by Kouhei Hayashi



instructions of the standard ARM. The system developer can optimize the
performance and the code size of each routine by using ARM and Thumb,
and can make an optimized binary code[4]. uITRONI5], a real-time operat-
ing system specification for embedded systems, introduces static priorities
to control the processing order of tasks. Therefore, using feature of ARM
processor and the static priorities of tasks, the system developer can imple-
ment a system where the performance and the code size are well-balanced.

3 Implementation of DBMS Library

In this research, the DBMS is implemented as a software component[6].
Query functions included in DBMS functions are provided by both ARM
and Thumb versions in this research. I propose a new configuration tool
which automatically selects the binary codes of query functions accord-
ing to static priorities of tasks when the binaries are linked together with.
For this reason, the tool can reduce the binary size of DBMS automati-
cally while it can holds real-time execution. Moreover, the tool can reduce
system developer’s burden.

4 Evaluation

The DBMS was implemented as a software component that conforms to
uITRON4.0 Standard Profile. A proposed technique which reduces binary
size and holds real-time execution is implemented in the configurator of
DBMS. To evaluate the proposal technique, the ARM simulator was de-
veloped. RTOS for the ARM processor was developed by using the kernel
library of pITRON4.0 Standard Profile[7]. It was confirmed that the size
of the DBMS functions decreased when a task-set with the DBMS library
was applied. Moreover, the task-set using the proposed technique was eval-
uated by the simulation, and it was confirmed that the technique achieved
average response time almost equal to the ARM mode.



5 Conclusion

In this research, I propose the technique for reducing the execution binary
size using static priorities of the ITRON’s tasks. It was shown to be able
to reduce the binary size of DBMS by using the technique. Moreover, it
was indicated that it achieved average response time equal with ARM in
the evaluation by the simulation. It was shown to keep real-time properties
while reducing the binary size by using the proposal technique.
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