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2.2

FODM

( function) .

20
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Floyd

27

( service) .

( behavior characteristic)

2.1 PAR
PAR 212

N N ~

. PAR
Radl ( recurrence-based algorithm design language) .

Apla( abstract programming lan—

guage) (
Java.C + + )
Radl
ADT ADT
ADT
Radl—Apla
Apla N
Apla
Radl . : Apla
Apla
PAR 2
( 1).
1 PAR
4 .
( mandatory) . ( optional) \XOR \OR
2(a)

,2(b)
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i 2(c) XOR X
XOR Specification X = X1 o, P1 S1TG. out(v)
. 2(d)  OR 1
OR a a, *+a, ta= a, a, - a, a ;
S ; G. out( v)
v ; P
{P S = S =
. J PS = Sv 1PSv+l.t 1Gout(Sv) S#
(a) (b) (c) (d) Sy S , ,
g P
4
PBFS N PPrim N PT()pulogical sorting
BFS.Prim :
N PBFS ;
PPrim '
Topological sorting 0
3
3
( ) ( best first traversal BFT)
( priority update method PUM)
’ PUM
.BFT
PAR 0 !
PAR
PUM
3.1
3 priority
Prim visited
\Dijkstra priority

3 BFT

priority
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3.3 ; path(i j) ‘ J
BFT ; cost( p) >
BFT i j

BFT

Apla
BFT 4
1) graph_op
6 BFT ADT

(graph_op) .
( com_select) . ( ass_algorithm)
( result) ;

~

ass_algorithm

graph_op prio_update
2 com_select
prio_update
6
Apla
Radl
ADT Apla
ADT.

shortest_path
| in ninteger;
¢ 0:n—-1 0:n-1 :array array integer ;
out dist On —1 O:n —1 :array array integer |
AQ:in=0 N ¢ #

ARI(Vij0<i<nO<j<ndisti j

(MIN p:p € path ij :cost(p)))
cost(p)E(Zpipepathichi i) in
;AQ AR

e 2

out N

s dist

define ADT graph_op ( sometype elem) ;
type graph_op = private;
function create( ) : graph_op;
function judge( G: graph_op) : String;
function nextNbr( i: elem) : elem;
function weight( i: elem; j: elem) : integer;
function priority( i: elem) : integer;
function indegree( i: elem) : integer;
function outdegree( i: elem) : integer;
function parent( i: elem) : elem;
function Etype( i: elem; j: elem) : String;

procedure status( i: elem) ;

enddef;
sometype  Apla ;
type ADT

2) prio_update

ADT
1 graph_op op 2 elem
koo

define ADT prio_update ( sometype elem) ;
typeprio_update = private;
procedure MST ( op: graph_op; k v: elem) ;
procedure shortest_path ( op: graph_op; k v:
elem) ;
procedure tra_BFS ( op: graph_op; k v: elem) ;
procedure tra_DFS (op: graph_op; k v: elem) ;
procedure topsort ( op: graph_op; k v: elem) ;
enddef.

prio_update
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MST : v
priority( v) function com_select ( req: String;
( weight( & v)) pu: prio_update) : prio_update.
implement ADT prio_update( sometype elem) ; 4) ass_algorithm . ass_algorithm
type prio_update = integer; BFT com_select

procedure MST ( op: graph_op; k; v: elem) ;
begin
if( = op. status(v) ) — op. priority(v) : = min( op.
priority( v) op. weight( £k v) ) ;
op. parent( v) . = k; fi;
end;
procedure shortest_path ( op: graph_op k;v:
elem) ;
begin
if( = op. status(v) ) — op. priority(v) : = min( op.
priority( v) op. priorit( k) + op. weight( %k 2)) ; op.
parent(v) : = k; i;
end;
procedure tra_BFS (op: graph_op k v:elem) ;
begin

if( = op. status(v) ) — op. priority(v) : = min( op.

priority( v) op. priority( £) + 1) ; op. parent( v)
k; fi;
end;
procedure tra_DFS ( op: graph_op;
k v:elem) ;
begin
if( = op. status(v) ) — op. priority(v) : = min( op.
priority( v)  op. priority( k) — 1) ;
op. parent( ») : = k; return; fi;
end;
procedure topsort ( op: graph_op; k v: elem) ;
begin
if( op. indegree( k) =0) —op. indegree(v) —-;
if( op. indegree( v) = 0) — op. priority(v) : =
min ( op. priority( ») op. priority( k) +1);
op. parent( v) : = k; fi; fi;
end;
endimp.

3) com_select

procedure ass_algorithm ( sometype elem;
somefunc com_select ( req: String;
pu: prio_update) : prio_update;
var opt: graph_op; s: integer) .
5) result

com_select
procedure result( someproc
ass_algorithm( sometype elem;
somefunc com_select( req: String; pu: prio_update) :

prio_update; var opt: graph_op; s: integer) ) .

4

2
PAR Apla
Prim.Dijkstra.DFS.BFS.
Topological Sorting

4.1
Apla Apla

program BFT,
const MIN =99999:n, = O;

/* input user’s requirement® /
var

s w i jinteger;

userReq: String; //

G:array O-*n array O°'n integer ;
/!
procedure ass_algorithm ( sometype elem;
someproc pri_manner (op: graph_op; k v: elem) ;
s integer) ; / /(D
var w i integer;

begin
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op. priority(s) . = 0;
op. status( s) . = ture;
op. parent(s): =-1;
w: = op. firstNbr( s) ;
do( i < n) —if( = op. status( v) ) — pri_man-—
ner( s w);w: = op.nextNbr(s) ;fi;od;i: = 0;
do(n > i) — if( = op.status(i)) — if( MIN >
op. priority( i) ) — min: = op. priority( i) ;s: = i;
op. path(7) ; op. parent(i) = s;fi;fi;i ++; od;
if( op. status(s) ) — break; fi;
op. status( s) . = true;
type( op. parent(s) s): = TREE;
end;
sometype = {integer char}; //(2
ADT
operation: new graph_op( integer) ;
priority: new prio_update( integer) ;
var
optn: operation;
pu: priority;
procedure select: new com_select( pu optn) ;
procedure rel: new result( select) ;
procedure Prim: new ass_algorithm( integer pu.
MST) ; //®
procedure Dijkstra: new ass_algorithm( integer
pu. shortest_path) ; //@
procedure DFS: new ass_algorithm( integer pu.
tra_DFS) ; //(®
procedure BFS: new ass_algorithm( integer pu.
tra_BFS) ; //®
procedure Topological sorting:
new ass_algorithm( integer pu. topsort) ; //@)
begin
C: = optn. create( ) ;
/1l
i g =0
do(j < n) — if( = optn. status( i) ) —
Prim( C 0); //®
fi; j ++;
od;
write( rel() ) ; //(9@

end.

3.@.6.6 ©

; @

region

char  integer :

Prim 0 :

4.2

DFS

@

sometype

sometype

©)

©)

\13

DFS T = ({
T=({012436785};{(01)
3) (36) (67) (78) (851})

Ao
(12)

1)
(24)

(4

(a)

Prim T =({
T=({012435876}:{(01)
3) (45) (58) (87) (76)})

OO

(12

(b)

Dijkstra T =({
T=({013425768}:;{(01)
2) (15) (37) (36) (78)1})

(0 3)

P
(3 4)

b
(1
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Prim.Dijkstra.
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The Reusable Design and Implementation of Graph Algorithms Family

XUAN Rui CHEN Lei SHI Haihe"

( School of Computer and Information Engineering Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: In order to improve the efficiency and reliability of graph algorithms generation the reusable development

method of graph algorithms that combines domain feature model and component assembly technology is proposed.

First a family of graph algorithms are analyzed to reveal the common features and variable features in the domain of

graph algorithms and a domain feature model is established. Then the interaction process between features is ana—

lyzed the reusable components of graph algorithms are descigned and the component dependencies are described.

Finally the algorithm components with the help of PAR platform are developed a library of highly reliable reusable

components is established and further the various graph algorithms are assembled by the components the develop—

ment efficiency and reliability of these graph algorithms are significantly improved. The experiments show that the

developed reusable component library of graph algorithms has certain practicality.

Key words: graph algorithms generation; feature model; reusable design; component



