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Abstract. For the searching results of error searching system for Integrated Decision
Information System (IDIS), this paper proposed a method to carry out association sorting
according to degree of association of searched results by keywords, which can priorily
recommend user interested searching results. Errors of IDIS platform are occurred very often.
Because those errors belong to different stages like setup, configuration, and operation, or
those errors may occurred in different services, applications, or IP ports, or may be happened
in different system software, different version of software, and those errors are also can be
classified into different types. As there will be many error information are searched out, it is
required to sort them according to degree of association, and provide user interested results.
This paper proposed a method to carry out association sorting for the searching results
according to the times of searched repeated results by keywords, which effectively put results
with high degree of association in the front and increase the searching efficiency.

1. Introduction

IDIS integrates a lot of sub-system from different institutes, including almost a hundred different
software. Because of the differences of underlayer protocol, and the difference of standard, there are
many errors occurred during the stages of setup, configuration, and operation, which seriously affects
the usage. Moreover, because the errors are various, which may happen in different operation phases,
stages, TCP/IP communication protocol layers, sub-system software, it is necessary to design a
database system which can manage those errors. The proposed method provide a design of error
searching database, which can make the correspondence among error, the reason of the error, and
corresponding solution, and put them to different categories in terms of their characteristics, such that
it is easy to manage, search, and use. Users do not only search the reason and solution of an error, but
also can find out the accurate information of the error, such as in which stage, layer, software, or
categories, etc. the error has happened.

The current error searching systems are various, including On-Board Diagnostics designed for
vehicles [1], which can search vehicle errors according to vehicle OBD error code; Computer error
searching system [2], which can search the hardware problems, network problems, and software
problems, etc. Those error searching systems focus on errors in specific area, design different
databases and the associations in between to store the errors as well as the characteristics of those
errors. Because IDIS is used for communication and ordering between the superiors and the
subordinates in specialized field, the design for DB tables, logical structures has to build up according
the specialized characters of IDIS, and the design and definition for keywords requires personalized
customization. In that case, the current error searching software cannot be applied to this platform. It is
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necessary to design a specialized database system to effectively solve the various errors occurred in
the IDIS.

For the searching results of error searching system for IDIS, this paper proposed a method to carry
out association sorting for the searching results according to the times of searched repeated results by
keywords, which effectively put results with high degree of association in the front and increase the
searching efficiency.

For the arrangement of this paper, section 2 will discuss related work, analysis their advantages and
disadvantages. Section 3 will introduce the proposed method, including the design on the system
function, as well as the flowchart of this system. Section 4 provides the system prototype and section 5
makes the conclusion of this paper.

2. Related Work

The current sematic searching algorithms only focus on the association between information about the
searching results. They only focus on the structure of information, which leads that user expected
searching results have been put to the back of the results. Reference [3] has proposed a sorting
algorithm based on genetic algorithm, which optimizes the sorting results.

A lot of work [4-8] focused on analyzing the data properties, such as the usage of tagging patterns,
the semantics of tags, the usage of annotations, and other personalized user behavior. Reference [9]
combines the contents of web pages and the social annotations as well as user’s personalized
preferences to search the result, which can be applied to social annotation information system.
Reference [10] ranks search result based on user-label, which requires user feedbacks and user queries.
However, this method requires large amount of data to make the ranking results reliable, otherwise,
the ranking results are invalid if the sample data is limited. Apart from the content of search results,
reference [11] also considers time dimension for ranking. Because people may not only considered
about the relevance, but also would like to view the latest article. In this reference, new articles would
be recommended to users. However, it is hard to define how well the time dimension would affect the
ranking results.

Sematic relevance is well considered in current works for ranking search results, which is quite
useful to find the relevance between user query and search results. This is the most important factor
that controls the ranks of search results. So this paper focuses on sematic relevance to rank search
results, which considered about the quality and quantity of user queried keywords that matches with
the search results. And this way of rank is more reliable.

3. Proposed Method

3.1. System function design
Figure 1 shows the system function design. The error database system contains two modules, which
are search engine and database, where database has three sub-function modules (D1, D2, and D3).

D1: Data import/enter

This function supports two ways of importing data. One is to import by Excel file directly, and the
other is to enter data by administrator.

D2: Keyword fuzzy search
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Figure.1 System function diagram.

This function supports for the fuzzy matching between the extracted keywords and the keywords in
keyword table.

D3: Find out the corresponding error, reason, and solution according to the extracted keywords.

Search engine includes 4 sub-function modules (S1, S2, S3, and S4).

S1: Keyword extraction

To extract useful keywords from the input contents.

S2:  Association Sorting for the searching results

Association Sorting Algorithm: to sort the searching results according to matching degree.

Degree of association sorting algorithm has been proposed to priorly recommend more matched
results.

Considering that the researched error information contains multiple records, the proposed method
priorly recommends more matched searching results according to sorting results based on the degree
of association of keywords

First, to consider the errors information that contains filtering conditions (error characters), and put
those errors to the first half of the searching results list. While for the searching results that are
searched by keywords with priority equals to 2, we put them to the latter half of the searching results
list.

Next, to sort the first half and the latter half of results list, respectively. According to the keywords
to find out corresponding error ID from the table of keyword and error relation. Because an error has
several keywords, so we can find out the same error ID many times according to those keywords. If an
error ID has been searched out more times, then it means it contains more keywords, and it is more
related to the searched error. Then we sort the searching results according to errors times that have
been searched out, so that user interested results can be put to the front.

S3:  Second search

The system also supports second search from the already searched results.

S4:  Visualization of searching results

This is to display the search results visually.

3.2. Flowchart

Figure 2 gives the whole flow chart of the error searching system which contains 5 stages, which are
keyword extraction, fuzzy matching, find out error ID, sorting search results, and visualization of
searching results, respectively. As sorting process only evolves stage 4 and stage 5, so we explain the
2 stages in more detail as table 1.



CCEAI IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 806 (2017) 012016 doi:10.1088/1742-6596/806/1/012016

Error typing interface

[
i ' I

. . . i . Case 3: Edit box has inputs and .
Case 1: dnly Edit box has inputs Case 2: only check advanced options checking advanced options Stage 1:
Keyword
1 { { extraction
. . . Extract keywords from input
Extract ke)é;vrc‘)tred:érom input Consider aliievangfgsoptlons as contents and Consider advanced
W options as keywords
Keyword Table <—L Make Fuzzy matching between
el extracted keywords and the
keywords in keyword table
i Stage 2:
Fuzzy matching

‘ Obtain corresponding Keyword ID

and Priority
""""" e ER—— R R
Find out|correspondent Error Id Find out correspondent Reason ID Find out corresponding answer ID
according|to the Keyword ID from according to Keyword ID from table according to keyword ID from table
Table of Keyword and Error relation of Keyword and Reason Table of keyword and solution
Stage 3:
Find out error ID
table of Keyword ID and Error ID Table of Keyword ID Table of KeywordID and
Relation and Reason ID Relation Solution ID Relation

[Kepword>_] 7]

Find out the corresponding Error ID Find out the corresponding Error ID

YES according to Reason ID from Table |5 — according to Solution ID from Table

of Error and Reason Relation of Error, Reason, Solution Relation
‘ Table of Solution ID, Error
Table of Reason ID and Error ID 1D and Reason ID Relation

Relation -
P
Reason ID Solution ID
............................. R s = = ————————

Put the errors found by keywords
No-» with priority 2 to the later half of the
searching list

Keyword
Priority = 1?

Yes
Put the errors found by keywords l:ggtilhti lc;‘t;i;:rilfc?;csuel:cehtlgg Stf_age 4:
with prlorlt);ela:ghti:e f||irsstt half of the repeating times of those error IDs, Searchlng results
9 and sorting them from more to less sorting
For the first half of searching results
of errors, calculate the repeating
times of those error IDs, and sorting
them from more to less
\
Second search?
__________________________________________ 3 e
Click an error description, enter the correspondent reason list. Find out the
correspondent Reason ID according to the clicked error ID from table of error and
reason relation. Stage 5:

l Visualization of
searching results
Click an Reason description, enter the correspondent solution list. Find out the
correspondent solution ID according to the clicked Reason ID from table of error,
reason and solution relation.

B e ettt e e L T

Figure 2 Flow chart of the error searching system.
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Table, 1 Explanation on Database searching flowchart

Searching Contents
stages
Stage 4 1. Find out a set of Errors by keyword with priority=1, and put them to the first
Sorting up half of searching result list. To compute the times that have been found out,
searching and sort the set of errors according to the searched times from more to less,
results which is the first half of searching result list.

t-d

Find out a set of Emors by keyword with prionty=2, and put them to the
latter half of searching result list. To compute the times that have been found
out, and sort the set of errors according to the searched times from more to
less, which is thelatterhalf of searching result List.

3. If there is no such result has been found according keyword database, then
directly cany out fuzzy matching with the emrors in the table of error

4. Ifuser would like to narrow the searching scale, he can apply second search,

the same searchingmethod applies here.

Stage 5 1. After error list has been generated in tenms of degree of association from
Searching high to low, according to emor ID, to find out comresponding reasons from
results the table of error and reason relation, and generate reason list. The way of
visualization presentation is like this, click on an emor descrnption, the comespondent

reasonlist is displayed.

2. Afterreason list has been given, according to emor ID and reason ID, to find
out comespondng solutions from the table of emor reason, and solution
relation, and generate solution hist. The way of presentation is like this, chick

4. Experiments and Prototype

This paper has implemented a prototype of this searching system for verifying if the sorting results are
valid and useful. We have shown the prototype by figure 3. Figure 3 shows the searching results
sorting page. After search for keyword “system”, the searching results are list as figure 4. We can see
from the figure, related items that relevant to “system” are put to the front of research results. And
even if one item does not contain the exact word of “system”, it still could be put to the front if the
reason or solution of this question contains the word, shown as figure 5.

) searching Page.

Questions: System Search in the results

The code is different with version 12, and the content is different with the contacts of version 08

W v - v 2¢ ¥

If sending the status. A can send to B. but B cannot send to A

When unloading DS, HR, XX445, it will remind that connection failed,

Email sending failed if the control system is opened

Figure 3 Search results sorting page
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) SearchingPage | Whenseindingmessa

Error Description: When sending meassages, A can send to B, but B cannot send to A.

Reason Descriptiong: When use GHOST to recover system, have not disabled the information in the original GHOST registration form.

Figure 4 Page of reason that contains the word “system”.

CN W

Error Description: When sending messages, A can send to b, While B cannot send to A.
Reason Description: When use GHOST to recover system, have not disabled the information in the original GHOST registration form.
Resolution:

Click “start” - “running” - input “regedit”, and click “HKEK_LOCAL_MACHINE-SOFTWARE-Microsoft-WindowsNT-NetworkCards”, select the
current used netcard, and right click to rename as the smallest nubmer.

Figure 5. Page of solution that contains the word “system”

5. Conclusion

For the searching results of error searching system for IDIS, this paper proposed a method to carry out
association sorting for the searching results according to the times of searched repeated results by
keywords, which effectively put results with high degree of association in the front and increase the
searching efficiency. We have provided a prototype to show the sorting results and explain the sorting
idea.
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