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An Efficient Parallel Matching Algorithm for Linear Ordered Term Tree Pattern Matching Problem 
Learning Algorithms for Ordered Tree Structured Patterns and Their Applications  

 
SHOUDAI Takayoshi Department of Computer Science and Engineering, Faculty of Information Engineering  

 
Abstract 

The pattern matching problem for linear ordered term tree patterns (LOTT-patterns, for short) is the problem of deciding, given 
an LOTT-pattern � and an ordered tree �, whether � matches � or not. In this research project, an efficient parallel algorithm 
for the pattern matching problem for LOTT-patterns was proposed. Moreover, computer experiments were conducted on a GPU-
equipped PC running a sequential polynomial-time algorithm that computes the pattern matching problem for LOTT-patterns to 
extract characteristic ordered tree structure patterns for real data. 
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3. Simulation System 

We use The ONE (Opportunistic Network Environment) 
Simulator to implement and analyze different routing protocols.  

In order to evaluate the performance of our implemented 
protocols, we run several simulation. We evaluate SB-DBR 
performance, SB-VBF with 10m, 20m and 30m width of conical 
area. 

In a 500m x 500m area, we set up a static node on the top-center, 
representing a Buoy where all generated messages are sent. Then 
we set up 20 (40) moving nodes, which move randomly according 
to the Random Waypoint mobility model. These nodes are equipped 
with small buffers (30MB) and generate messages of size 1kB, 
100kB and 1MB every 15s~25s. 1kB messages represent location 
and sensor data, 100kB messages represent aggregated sensed data, 
and 1MB messages represent media data. These nodes 
communicate with each other at 250kbps and can only reach each 
other if at a distance of less than 50m with each-other. 

4. Simulation Results 

We compare the effect of message size and the number of mobile 
nodes for SB-DBR and SB-VBF, regarding Overhead, Average 
Number of Hops (ANH) and Message Delivery Ratio (MDR).  
 Overhead is defined as the total number of copies divided by 

the number of successfully delivered messages.  
 ANH is the average number of hops that delivered messages 

needed to reach the destination.  
 MDR is the number of delivered messages divided by the 

number of generated unique messages (copies are excluded).  

 

Figure 3. Simulation Results (Overhead Ratio) 

SB-VBF shows a better performance regarding overhead (see Fig. 
3). The ANH increases when the SB-VBF width increases, and it 
shows its highest value for SB-DBR (see Fig. 4). Regarding MDR, 
the performance is better when the number of nodes increases to 40 
nodes, in most cases (see Fig. 5). This requires a more extensive 
investigation, but we believe that the additional overhead and 
number of hops have affected the MDR in a positive way.  

An interesting finding can be seen when message size is 1MB. 
Due to the buffer of each node is only 30MB, most buffers were full 

and nodes did not accept anymore new messages, thus decreasing 
the total number of copies and overhead, compared to when 
message size is 100kB.  

 
Figure 4. Simulation Results (Average Number of Hops) 

 
Figure 5. Simulation Results (Message Delivery Ratio) 

5. Conclusions and Future Works 

Overall, SB-VBF was the most effective with d=10. The MDR 
decreased as packet size increased, but Overhead decrease when 
message size changed from 100kB to 1MB. The values of overhead 
and ANH increased when the number of nodes increased from 20 
to 40, showing a worse performance for 40 nodes. 

In the future, we plan to analyze the protocols in terms of energy 
consumption and other parameters. The number of parameters 
affecting the network performance is higher in real ime scenarios. 
We believe that a stochastic approach might be more appropriate to 
make forwarding decisions.  
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Toward Occurrence Time Prediction for Extreme Events Using Reservoir Computing 

 
       NAKAGAWA Masaki Department of Computer Science and Engineering, Faculty of Information Engineering  
       OKUBO Ken-ichi Department of Electrical Engineering, Faculty of Engineering, Sanyo-Onoda City University  
 

Abstract 
Machine learning methods for predicting extreme events have been variously proposed. Reservoir computing (RC) methods are 

important for extreme events since it requires promptness. This study aims to propose a framework for predicting the occurrence 
time of extreme events using RC and to evaluate its prediction ability. This report describes the efforts for them. 

 
Keywords Reservoir computing, Extreme events, Promptness, Time horizon of prediction 
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