26ld AR VAN BEE A5uA dnEE 263

s2uld AFd

3173 ol A <]

E&7vt AonA| daE
(A Token-based Mutual Exclusion Algorithm in
Mobile Computing Environments)

oF A& ol
=]

=TI o ef 7"
(Tae-Gyu Lee)

(Seung-Il Yang)

2 % 7129 A2dd IgEH
o glek. A%
Aze AFY DR WEY &

At B =EE A 7 8AdAM e

4zeA BAE
e alQ AFPRR0) WG
S YAsolel Bk olF sl B A
asith 2aid FRDBHelRE A2 BE LRe
N} B o4 2 A Aok uEd o BAF Axd THL B
EutY AFY BHeE

o M o=
- <

=
[Liy

(Sung-Hoon Park)

A4 B4 ARY B30 AFe=S YA
glome BF B BN AzulAl A7}
Tl e 2old ARDER

AsRAEAE 712

g3 T ¢ e MES 33
FZE JER I o)F TAEE

Al
2 AL Es)A Deadlock™ StarvationCERE AFES F38lAS AYste 2okl FH)
% gk

WA dugEe Agsch 2rkd #4A2Y =580 F3uAE EE
Aele] B
A dagEe AL .

7192 ¢ FEelA, wald HFR, dneE, EE

Abstract Mutual exclusion that applied on existing systems was designed for static distributed
systems. but now computing environments are going to mobile computing environments. Therefore a
mutual exclusion algorithm in static distributed environments should be designed for new computing
environments. So this paper proposes a mobile mutual exclusion algorithm to support the mutual
exclusion of shared resources in mobile computer environments. Mobile computing resources as

wireless hosts cause new issues because of their mobility and weakness and made mutual exclusion

problem more complex than stationary distributed environments. So we proposed a new mobile token
mutual exclusion algorithm with deadlock—free and starvation—-free in mobile computing environments
based on spanning tree topology and extend for mobile computing environments. The proposed
algorithm minimizes message complexity in case of free hopping in cellular networks.
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MH() =

Wl

holder varchar /EZ& 2t hostE 717

asked boolean initially false;

using boolean initially false;

new_id varchar initially null; //¢)%% 2 id

origin_id varchar initially null; /8% requestE B

WA id

To request //requestE X At}
origin_id = cell_id;
if holder # self A —asked then

asked = true;

W
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5. send request(req_id, origin_id, new_id, stat)
to cell_id;
6. endif

7. To release /E&E W83l

8. using := false;

9. send token(origin_id) to cell_id;
10.  origin_id = null;

11. Upon Receiving token

12.  holder = self;

13.  if holder = self A —using then
14. asked = false;

15. using = true;
16. <initiate entry into critical section>
17.  endif

18. Upon arriving

19.  new_id := cell_id;

20. if asked = true then

21. send movelreq id, origin_id, new_id) to
cell_id;

22.  endif
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FHG) =

W o
REQUEST_Q FIFO Queue;

list MRequest; /15 request® AZ3eE listz 7
& REQUEST_Q¢} HY3 724

holder varchar initially indicate to token node; //
CEZE Zh hostE 7HZ

new_id varchar initially null; /°|%3% 4 id
origin_id varchar initially null; //3Zrequest® 1
W A id

asked boolean initially false; //request® EURA
true, 2R false

wait boolean initially false;

ol

1. Upon receiving request
addqueue(REQUEST_Q), id, origin_id, new_id);
3. make_req();

o

e

Upon receiving move

o

if my_id = move.origin_id A wait = true
then //MH move WA]A] g}
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N

6. send token(req id) to move.new_id;
7. wait = false;
8. else if my_id = move.origin_id A wait = false
then
9. update(REQUEST_Q, reqg_id);
new_idZRE d|o|E g}
10. else if my_id = new_id then

//req_id9]

11. send move to move.origin_id;
12. add(Mrequestlil, move); //movedlA| A A%+
13.  endif

14. Upon receiving token
15.  if token_id = Mrequestl[il.req_id then

16. send token to Mrequest[il.req_id;
17.  else

18. holder := self;

19. assign_token();

20. if wait # true then

21. make_req();

22. end if

23. end if

24. Upon receiving ACK
25.  send token(reg_id) to new_id;
26. wait = false;

27. Upon receiving search
28. if req_id € Mreguestli] then
29. send ACK to sender;

30. else
3L send NACK to sender;
32.  endif

33. assign_token():

34.  if holder = self A REQUEST_Q # empty then
35. holder := delqueue(REQUEST_Q. req_id);
36. asked = false;

37. if new_id # my_id then

38. send search(req_id) to new_id;
39. wait = true;

40. else

41, send token(req_id) to new_id;
42, end if -

43.  endif

44. make_req():
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45. if holder  self A REQUEST_Q *# empty
A —asked then

46, send request to holder; -
47. asked = true;
48.  endif
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