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Deliberation of applying
software transactional memory
for embedded system

YUSUKE TAMURA, ! YUkikazu Nakamorof!
and SHIMPEI YAMADA'!

Recently, as processor has become multi-core, transactional memory has been
getting attention as a new memory synchronization method. The transactional
memory is a memory management technology based on transaction used in field
of database. It has been researched for expecting that it will be an alternative
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to a lock-based exclusive control in the traditional memory synchronization.
The traditional exclusive control has trade-off between coarse-grained locking
or fine-grained locking. The coarse-grained locking becomes easy to see the
program, but throughput (concurrency) decreased. The fine-grained locking,
increase throughput, but it becomes difficult to see the program and prone
to programming errors. The transactional memory provides a solution to this
problem because it allow multiple task to run concurrently in critical section
as far as the consistency of data is not lost. In the field of embedded system,
multi-core processer can be used too, so embedded system can benefit from
transactional memory. Under this perspective, this study focus on applying
transactional memory for embedded system, and design transactional memory
for implemention into embedded operating system.
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Fig.1 function of transaction

2.2 HTM 0O STM

000000000O00O0OD0O00000oo0oOoDoOo0ooooOOooDOoooOooooooo
0000000000oooooooooooooooooO

HTMO Hardware Transactional MemoryOD O OO O0O0O00000000C0OO0O00O0O0O0O
0000000000000000000000000000000D000000000aQ
00000000000000D00000D000000 3)04)000000000000
Jdo000oOO0Do0obO0o0bO0obOOo0obOoobOooobOobDoobOOoobOoo HTMOOO
00o00doooooooo STMOOOOODODOODODOO00OO0O0oDOooDoOooDooon
doodooooooooooooooooooooobooo0dooooooooooog
000000o0o0oU00ooooooooooooooooooooo

STMUO Software Transactional MemoryO OO0 0000000000000 OCOOOO
O0o0o0oo0ooooOooOooOo s osTMUO00O00OOOOUOOOOUOOOoOoOoa
000000ooooooooooooUooooo HTMOOO0OoOoooooooooo
O000oooooOoo0ooooooopDUooooooDOooooUoooooooooo
0o0ooooooooOoU0UoooooU0UoooooUoUooDoooOoOoUooooooo
ooo0oooooOoHTMOOOOOODODDOOOOOOOOOOOOO0OO0O0O0O0O0O HTM
0000000000000 000O000000000000000000000ooog
00000 cPUDODOOOOOUOOOOOOODDODODOODOOOO

O00ooosSTMOOO000O00O00O0OO0O0O0O0OO0OO0OOHTMOOOOO0000000
0000000000000 000000000000000000000ooooooo

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

gboobooboobuoboobobboobooboobobbobbobooboo
gobobooboobooooooboboobooboboooboooboboooboobooo
gbobobobobobooboobooooooobobobo

3. STMOOO

STMOOOUOOOOOUOOOOOUOoOoUoOooouoooooOoo 3)pooooooo
goooobooooooooooboooooobbooboOobOo0ooobooOoboOoOoooooooboo
goboogd

3.1 DO0OOO0OOOoOao

gbooooooooobooooooooboooooooboOoboOobOobObOoOoOoDo
gbobooooobooooboooooobooOoooboooooooOobOoboOoOobOoOooOoOoDbo
gobobooooooooooooooooooboobooooboooooooboooooooo
goboooooboooooobooooboooooooooboboooobooon

gobooooooooobooooooboooooooboooooOooboOooooboooOooooon
gooooboooooooboobooooobooboooooooboobooooooooooDoboo
ooooooobooooooooboooooOoooobOOooOoobOooboooDbObOobOboOooDoboO
goooobooooooooboooobooooobooooooooooooooooDooboboo
goboo oooooobooooooobooooooobooboboooDbbooboooDo
gooooooooooooooobooooobooobooooooooooooooDoboo
gobooooooooboooboooooobobooooDooo

00000oooooo0oooo0oooUooooooDooooooooooo/ooo
oooooodoooooooooboooooooooooooboooooooooo
goooobooooodoooooooooooooboooboooooooboooooooo
gooobooooooooboooooboobobooooooooobooooooooboo
goooboooooooooocoooooboooooooobooobooboOooboooDoobooboo
gooooooooodooooobooooooooobobooooooooboOoooooobo
goboooboooo

3.2 0OOOO0OO

gooooooooooobooooobOoboOooobooboOoOoOoobooboOoboOoOoooDoo
gooooooooooooooooooooooboOoooooooboooOooooooDooboo
gooooooooooooooboooooooooooooboooooooooboooboboo

Vo0l.2010-SLDM-144 No.32
Vo0l.2010-EMB-16 No.32
Vol.2010-MBL-53 No.32

Vol.2010-UBI-25 No.32
2010/3/27

*EY
HAT—H0
ATl N\
BT ENS
R AT S
BHFEIOT—4

02 00000000
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Fig.4 operating state of the transaction
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Fig.5 transaction of subject to inspection
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