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Abstract: Under traditional rule-based reasoning in smart environment, the inference engine deployed in gateway col-

lects data from various sensors to match the rules, which undertakes whole reasoning work. In current research, we use Rete

algorithm to construct an inference network by rules and then allocate the Rete inference nodes to smart nodes for collabora-

tive reasoning based on fog computing, therefore , the allocation mechanism becomes crucial. In this paper, we utilize the reg-

ularity of rules triggered under the influence of activities to design an algorithm CoA ( Clustering of Activity) ,which clusters

activities and respectively constructs the inference networks, subsequently, we calculate the shortest path between smart nodes

and substitute the results into AAoRN ( Allocation Algorithm of Rete Inference Nodes) , which is proposed to overcome hier-

archical delay for optimally allocating each inference node. Theoretical analysis and experimental results show that the pro-

posed mechanism efficiently utilizes the resources and has reduced the delay by about 55% .
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Input: Rule set, the relationship between activities and rules, the relation-
ship between parameters and smart nodes;

Output: ARM,RSM ;

Initialization ; ARM<«—0 , RSM+«-0 ;

1 :readActivityAndRule( ) //Read the activity label of each rule and store

it in the corresponding properties of each

rule.
2 .for i«—0 to sizeof( Rule) —1 do
3. j<—Rule[ i]. ItsActivity

4. ARM[i][j]«1
5:readRule( )

6 :readSNodeAndPara( )

7 :for i«<—0 to sizeof (Rule) -1 do

8. for j«—0 to Rule[ i]. RelevantPara. size( ) —1 do
9. m<«—Rule[ i]. RelevantParal j]

10 n«—para[ m]. [tsSNode

11 RSM[i][n]«1

12 ;return ARM,RSM
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Input; ARM,RSM, Rule set;
Output ; ASM,, established inference network ;
Initialization ; ASM«—0 , JaccardM<«0 ;
1 .for i«—0 to sizeof (Activity) — 1 do
2. for j«—0 to sizeof (SNode) -1 do
sum<«—0
for k<0 to sizeof(Rule) — 1 do
sum<—sum + ARM[i][k] RSM[ k][]
if sum! =0 then
: ASM[i][j]«1
sfor 1«0 to sizeof (Activity) — 1 do
for j«—i to sizeof ( Activity) —1 do
10 JaccardM[ i] [ j]<«Jaccard(ASM[i] ,ASM[;])
11 ; group«—cluster( JaccardM )
12 . for 1«0 to sizeof ( group) — 1 do
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13 Rete(g[i])// respectively build the Rete inference network

14 . return established inference network
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Input ; established inference network ;

Output ; allocated alpha inference nodes, allocated terminal nodes;
1 :for i«—0 to sizeof (alphaNode) —1 do

2 alphaNode[ i]. Lat«—0

4 .for i«<—0 to sizeof (Rule) -1 do
5: terminalNode[ i ] . TtsSNode<—rule[ i ] . outputSNode

6 :return allocated alpha inference nodes, terminal nodes
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Input ; established inference network , Path ;

Output ; allocated beta inference nodes;

Initialization : topRN<«—1. 1 * sizeof ( inferenceNode ) /sizeof ( SNode ) ;
1 :for i«—0 to sizeof( betaNode) — 1 do

leftrn<—betaNode[ i ] . antNode[ 0 ]

rightrn«—betaNode| i | . antNode[ 1 ]

o

3

4 trn«—betaNode[ i | . getTerminalNode ()
5. StrNode«—trn. ItsSNode

6. SleftNode<—leftrn. ItsSNode

7 SrightNode<«—rightrn. ItsSNode

8 SNodeArray<«—getSNode ()

9 costArray«—getCost ( SNodeArray )

10. indexMinheap. insert ( costArray )

11 tmpSNIndex<—indexMinheap. getMinIndex( ) ;
12 fullcount«—0

13, for j—1 to 6 do

14 minSNIndex«—indexMinheap. extractMinIndex( )

15 if SNode[ minSNIndex ]. ItsRNCount < topRN then break
16 else fullcount + +

17. if fullcount = =6 then

18. minSNIndex «— tmplIndex

19 betaNode| i | . ItsSNode<— minSNIndex
20. SNode[ minSNIndex ]. ItsRNCount + +

21 :return beta inference nodes
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A, :Enter the door;A, :Go out;A; : Have a meal;

A, :Cook;Aj : Use the Fridge

1

2 Ag : Wash hands;A; : Go to toilet;Ag ; Take a shower

3 A, : Play the computer

Ao :Read Books;A,, : Watch TV;A,, : Use air conditioning;

A 5 :Draw the curtain;A 4 : Have a rest

5 A5 :Go to sleep
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