554455103 ¥ B #4 2 £ £ % & 3 4 Vol. 44, No. 10

2014410 H JOURNAL OF UNIVERSITY OF SCIENCE AND TECHNOLOGY OF CHINA Oct. 201 4

S . 0253-2778(2014)10-0867-07

BN ESTHITINA REREEE
S E SNl
CRE R AR R F T RHRL A SR B Z AL 230027)

BE.ALRERZPARL - AZEPRA, LR 2. N THERRZGTE . EREFRGEATRY
BEE MK E — SR BRGNS E, AAF BT AL R GREAE. b THAYRERZE
EAEEHHAF EX L REH. R TEBLEAE R AHHE—FH APWA’ (asynchronous
parallelism weighted A" ) H ik, ZF ks Bmp A F o B2 5 FE = % A7 K 2 o) 42 09 %12,
ESAWEKIE LG FER AP APWA™ AL R 3F it 2 £ IR F K.

KEER M maKR T AT

FESZES . TP301 XHERFRIZAD . A doi:10. 3969/j. issn. 0253-2778. 2014. 10. 011

5| B#3: Leng Xuntai. Sun Guangzhong. Asynchronous parallelism weighted A" algorithm for the finding

shortest path on road networks[J]. Journal of University of Science and Technology of China, 2014,
44(10) . 867-873.

Ve gE AT B B SR IR AT I A B R AR R R L) ] T E R R EOR R 2R 2014, 44 (10)
867-873.

Asynchronous parallelism weighted A" algorithm
for the finding shortest path on road networks

LENG Xuntai, SUN Guangzhong
(School of Computer Science and Technologys Universily of Science and Technology of China, Hefei 230027, China)

Abstract: Finding the shortest path is a classic problem with numerous applications. For road networks, it
is desirable to find a sufficient short path within a limited period of time, and find a shorter path if there is
more time. Since the traditional shortest path algorithms did not consider this constraint when designed,
they can not meet the application requirement. To address this issue, an algorithm called APWA™,
asynchronous parallelism weighted A", was proposed, which can respond to users’ interrupt signal and
return to the currently shortest path. Experiments on multiple maps show APWA™ can meet the
application requirement.
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Procedure update(n, pre, dist, &)
n. pre=pre; n. dist=dist;

n. full=dist + ¢+ h(n);

Procedure expand(n, Closed, Opened)
for each n" in neighbors(n)
cur_g=n. dist + cost(n, n');
if (cur_g > n'.dist or n’ in Closed)

continue;
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update(n’, n, cur_g, €); break;

if (n" in Opened)
remove n’ from Opened;

insert n' into Opened;

Procedure WA™ (s, t, ©)
update(s, s, 0, €);
Closed=1{}; Opened={s};
while (Opened not empty)
remove n with minimum n. full from Opened;
insert n into Closed;
if (nis v
break;
expand(n, Closed, Opened) ;

Hodr, n dist 2 IR & B A n B9 809 B Y B AR
AR s n. pre WUAC 5% T n. dist 557 A 4B 42 5. 1R
B RC) B aR 1T 5 0 B H AR SRR B A (R B R
JB & B %X neighbors () iR 0] & n B4R J& & 4E
G BREL costCu, IR I w B AT o By, 25 X4 &
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Hod” Cus )72 w SUF o 1R B R AR I R
TFR h(n) 3 2 — B (consistent). JEEf, A" B
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)0 B KOS RO B R K O I A
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2.3 APWA' BR#iR

APWA™ Bk RS SR 4 F

class Route
Route(s, t, &, pathLength=co,
interrupted = false, reachable={false, finished="{false) ;
update(n, pre, dist, €)...;
expand(n, Closed, Opened)... ;
weighted Astar()
update(s, s, 0, €);
Closed={}; Opened={s};
while (Opened not empty)
if (interrupted)
break;
remove n with minimum n. full from Opened;
insert n into Closed;
if (nist®
reachable=true;

pathLength=n. dist;

expand(n, Closed, Opened) ;
run()
weighted Astar() ;

finished= true;

class APWA
APWA * (s, t, time=null, interrupted=false, routes=null) ;
getEpsilonsO. .. ;
moniter(). .. ;
isReachableO. .. ;
isFinished AllO). .. ;
getShortestRoute(). . . ;
main()
start another thread to run moniter() ;
declare Route objects routes by getEpsilons() ;
for each route in routes
start a thread to run route. run() ;
while (not interrupted)
if (not isReachable() or isFinishedAll())
break;
if (not isFinished All())
interrupte all routes;
wait for all Route thread finished;
solution= getShortestRoute() ;

return solution

APWA Zi@iid Route K57 i 17 Z A S HA
o WA® 8k % fl. @ d APWA.
getShortestRoute ) J5 2% 1R 7] 24 {if £ 4% 2 49 £z 45 19
g, o, APWA. main () & £ % A O
APWA. moniter () J5 ¥ 520 Wil JH P vh W7 47 5 K 8%
B ATH A, 338 i APWA. interrupted FriC & &
TEX Lia 1T APWA. getEpsilons () J7#: F T3k
B 2 AT ey WA™ B3 5 ] 9 AU M 4 A
APWA. isReachable 77 i 8 & U5 5 5 H AR a3 2 75 7
ik s APWA. isFinished AIlO) J7 ¥ K 2 T A 1Y WA
S R A E . T APWA XS
Route 25347 Wl , Route. weightedAsta () 5 ¥ 7E
WA B SRR E 3G X — S8 a4 A ) 4R
fE, B fi14& Route. interrupted. Route. reachable #ll
Route. finished, It 4b, APWA. update () J5 & &
APWA. expand O J5 i 5 WA™ 53k O AR5 [H] 44 Jy
AHE.
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