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Design and Implementation of Preemptive EDF Scheduling
Algorithm in TinyOS

Yoo Jong Sun® - Kim Byung Kon™ - Choi Byoung Kyu™ - Heu Shin™™"

ABSTRACT

A sensor network is a special network that makes physical data sensed by sensor nodes and manages the data. The sensor network

a technology that can apply to many parts of field. It is very important to transmit the data to a user at real-time. The core of the
sensor network is a sensor node and small operating system that works in the node. TinyOS developed by UC Berkeley is a sensor
network operating system that used many parts of field. It is event-driven and component-based operating system. Basically, it uses
non-preemptive scheduler. If an urgent task needs to be executed right away while another task is running, the urgent one must wait
until another one is finished. Because of that property, it is hard to guarantee real-time requirement in TinyOS. According to recent study,
Priority Level Scheduler ,which can let one task preempt another task, was proposed in order to have fast response in TinyOS. It has
restrictively 5 priorities, so a higher priority task can preempt a lower priority task. Therefore, this paper suggests Preemptive
EDF(Earliest Deadline First) Scheduler that guarantees a real-time requirement and reduces average respond time of user tasks in
TinyOS.
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SYUE HIUE V) EHoldD 0IEG) S\UH)
ncc -o build/telosb/main.exe -Os -0 -mdisable-hwnul -Wall -Wshadow -DDEF_TOS AM_GROUP=0x7d -Wnesc-al [2|
1 -target=telosb -fnesc-cfile=build/telosb/app.c -board= -I/opt/tinyos-2.x/tos/lib/printf -DIDENT US
ER_ID=\"ujong3\" -DIDENT HOSTNAME=\"ujong3-desktop\" -DIDENT USER HASH=0xfl6bedSaL -DIDENT UNIX_ TIME
-0x485e1e25L -DIDENT UID_ HASH=0x43b22effL -IxT/Lib/PreemptivePriorityScheduler/Priorities -I%T/lib/P
reemptivePriorityScheduler ExampleApp.nc -lm
compiled ExampleApp to build/telosb/main.exe
13168 bytes in ROM
782 bytes in RAM
Insp430-objcopy --output-target=ihex build/telosb/main.exe build/telosb/main.ihex
writing T0S image
ujong3@ujong3-desktop: /opt/tinyos-2.x/apps/PriorityTestApps/DeadlineTest2s make telosb reinstall bsl
,/dev/ttyUsBe
cp build/telosb/main.ihex build/telosb/main.ihex.out
installing telosb binary using bs
tusbel, --talosh -c /dav/LRyUSEO 1 -0 -T -p butld/telosb/msin.thex out
15430 Bootstrap Loader Version: 1.39-telo
Mass Erase.
Transmit default password ...

Invoking BSL.

Transmit default password ..

Current bootstrap loader version: 1.61 (Device ID: fléc

Changing baudrate to 38400

Program .

13200 bytes programmed.

Reset device ..

rn -f build/telosb/main.exe.out build/telosb/main.ihex.out

ujong3@ujong3-desktop: /opt/tinyos-2.x/apps/PriorityTestApps/DeadlineTest2s java PrintfClient -comm s

erial@/dev/ttyUsBe: telosh

Thread[Thread-1,5, maln]serlal@/dev/ttyUSBB 115200 S YRERESIFg
ea B 5T

n => Post:1010,Deadline:3110,Start: 2531, Finish:303
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T1 1000 4000 2000
T2 1000 4500 500
T3 1500 2500 500
T4 1000 5500 1000
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g ujong3-desktop: [aptitinyos-2.x/apps/PrioritylestApps/Deadiinelest >
miHF) HIUE) 22100 o€ oSG =8UH)
ncc -o build/telosb/main.exe -0s -0 -mdisable-hwmul -Wall -Wshadow -DDEF_TOS AM GROUP=0x7d -Wnesc-al
1 -target=telosb -fnesc-cfile=build/telosb/app.c -board= -I/opt/tinyos-2.x/tos/lib/printf -DIDENT US
ER_ID=\"ujong3\" -DIDENT HOSTNAME=\"ujong3-desktop\" -DIDENT USER HASH=0xTl6bedSal -DIDENT UNIX TIME
|=0x485dccdOL -DIDENT UTD_HASH=( Bx71439496L -I%T/Lib/PreemptivePriorityScheduler/Priorities -I%T/Tib/P
reemptivePriorityScheduler ExampleApp.n
compiled ExampleApp to build)telosh/main.exe
12760 bytes in ROM
786 bytes in RAM
Insp436-objcopy --output-target=ihex build/telosb/main.exe build/telosb/main.ihex
writing T0S image
ujong3@ujong3-desktop:/opt/tinyos-2.x/apps/PriorityTestApps/DeadlineTest2$ make telosb reinstall bsl
,/dev/ttyUsBo
cp build/telosb/main.ihex build/telosb/main.ihex.out
installing telosb binary using bsl
tosebst <ctalosh -c /dav/tiyUse -r <e -1 -p bulld/talosh/maln. ihex out
MSP430 Bootstrap Loader Version: 1.39-telos-
Mass Erase.
Transmit default password ...
Invoking BSL.
Transnit default password .
Current bootstrap loader version: 1.61 (Device ID: fl6c
Changing baudrate to 38400 .
Program ..
12792 bytes programmed.
Reset device ...
rm -f build/telosb/main.exe.out build/telosb/main.ihex.out
ujong3@ujong3-desktop: /opt/tinyos-2.x/apps/PriorityTestApps/DeadlineTest2s java PrintfClient -comm s
erial@/dev/ttyUsBo: telosb
Thread[Thread-1,5,main]serial@/dev/ttyUSBO:115200: resynchronising
[[1'~> Post: 1010, Deadline: 4810, Start: 1010, Finish: 3006 = UK
T3 => Post:1509,Deadline:2509,Start:0, Finis|
2 =~ Poat. 1010, beadline 4510, Start 3018, Finish:3517 =5 0K
T4 => Post:1010,Deadline:5510,Start:3524, Finish:4522 => OK!!
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ncc -0 build/telosb/main.exe -Os -0 -mdisable-hwmul -Wall -Wshadow -DDEF_TOS AM_GROUP=0x7d -Wnesc-al [
L -target=telosb -fnesc-cfile=build/telosb/app.c -board= -I/opt/tinyos-2.x/tos/lib/printf -DIDENT_US
ER_ID=\"ujong3\" -DIDENT HOSTNAME=\"ujong3-desktop\" -DIDENT USER HASH=0xf16be45al -DIDENT_UNIX_TIME

=0x. -DIDENT UID_ fd5b36L -1%T/1ib/PreemptivePriorityScheduler/Priorities -I%T/Tib/P
reemptivePriorityScheduler ExampleApp.nc -1m
compiled ExampleApp to build/telosb/main.exe
13172 bytes in ROM
782 bytes in RAM
Isp430-objcopy --output-target=ihex build/telosb/main.exe build/telosb/main.ihex
writing TS image
uj ong3@ujong3-desktop:/opt/tinyos-2.x/apps/PriorityTestApps/DeadlineTest2s make telosb reinstall bsl
,/dev/ttyUsBe
cp build/telosb/main.ihex build/telosb/main.ihex.out
installing telosb binary using bsl
tos-bsl --telosb - /dev/ttyUSBO -r -e -I -p build/telosb/main.ihex.out
MSP430 Bootstrap Loader Version: 1.39-telos-8
Mass Erase.
Transmit default password ...
Invoking BSL..
Transmit default password .
Current bootstrap loader version: 1.61 (Device ID: f16c)

Changing baudrate to 38400

Program ...

13204 bytes programmed.

Reset device ...

rm - build/telosb/main.exe.out build/telosb/main.ihex.out
ujong3@ujong3-desktop:/opt/tinyos-2.x/apps/PriorityTestApps/DeadlineTest2s java PrintfClient -comm s
erial@/dev/ttyUsBe: telosb

Thread[Thread-1,5,main]serial@/dev/ttyUSBO:115200: resynchronising

3 => Post:1509,Deadline: 2500, Start: 1509, Finish:2008 => OK!!

T1 => Post:1010,Deadline: deadline§ 2E
T2 => Post:1010,Deadline:4510,Start:3519,Finish:4018 => OK!! WHEAFH S
T4 => Post:1010,Deadline:5510,Start:4025,Finish:5023 => OK!!

(32l 14) MHES EDF 2AHEHE

10,Start:1010,Finish:3512 => OK!!
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