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ABSTRACT

With the various usage of civil drones, such as hobby, filmmaking and surveillance, the need for technology
that safely reconstructs software for target application domains has been increasingly rising. In order to support a
reliable software integration of avionic systems, the ARINC 653 standard has been proposed and adapted mainly
on manned aircrafts. Therefore, applying ARINC 653 on civil drones could be desirable. Though, various
researches on implementing ARINC 653 has been conducted, there are still additional requirements to apply
ARINC 653 to civil drones that use various platforms and have a wide range of use. In this paper, taking
account of these requirements, we implement a portable and extensible ARINC 653 and analyze its performance.
We offer the portability with the OS abstraction layer that reduces dependency on a specific operating system,

and provide the design that can extend internal functions, such as partition scheduler and process scheduler.
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Table 1. OS Abstraction Layer

Wrapper
function

Description

OSAL_PartitionCreate

Creates an ARINC 653
partition

OSAL_ProcessCreate

Creates an ARINC 653
process

OSAL_SendSignal

Sends SIGNAL_STOP or
SIGNAL_CONT
to a specific process

OSAL_FileOpen

Opens configuration data

OSAL_FileClose

Closes configuration data

OSAL_FileRead

Reads from configuration
data

OSAL_TaskGetld

Gets process identifier

OSAL_TaskDelay

Delays process

OSAL_GetTimeUsec

Gets current time in micro
second

OSAL_TimerCreate

Creates interval timer

OSAL_DaemonCreate

Creates daemon process in
system partition

OSAL_InterProcessComm

Used to communicate
between processes
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Table 2. APEX

APEX Description
CREATE_PROCE | Creates a process in the
SS partition
GET_MY_ID Returns one process identifier
START Starts or resumes a process
from another process
STOP Stops a process from another

process

GET_PARTITION . . ..
Gets information of partition

_STATUS

GET_PROCESS_S Gets information of process
TATUS P
SET_PARTITION Sets the partition mode
_MODE P

GET_TIME Gets the current time
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Table 3. APEX Overheads Comparison

Suggested Existing
ARINC 653 ARINC 653
APEX

Ave. Dev. Ave. Dev.

(usec) | (usec) | (usec) | (usec)
CREATE_PROC
ESS 36.55 14.37 6.2 12
GET_MY_ID 0.51 0.09 1.0 0.6
START 0.69 0.39 18.2 8.6
STOP 0.78 0.36 354 27.0
GET_PARTITIO
N_STATUS 0.60 0.24 382 29.9
GET_PROCESS
_STATUS 0.48 0.30 39.8 11.7
SET_PARTITIO
N_MODE 0.54 0.45 37.4 27.9
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Fig. 7. APM Drone
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