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Abstract

Data for answering business questions usually query from databases. Software applica-
tions are provided for users to query these data. However, queries provided by software programs
must be predefined through searching criteria specified in program user interfaces. The searching
criteria are transformed to SQL statement and stored in a program. If users want data in different
views or want more data, the searching criteria stored in a program must be modified or new pro-
grams must be created. This will consume more time and costs. Moreover, the ad hoc questions
for real-time decision making require ad hoc query tools to generate ad hoc data and ad hoc re-
ports. But users who want to use these tools must be trained or learned how to use them. These
issues inspire the researchers/authors of this paper to develop an ad hoc query tool named Thai
QBE (Query-by-Example) to query ad hoc data. User interfaces of Thai QBE were designed to
support Thai language for ease in use. The concept used to design Thai QBE was derived from
Query-by-Example (QBE) of Microsoft Access. A Thai QBE prototype was developed as a web
application for users without technical skills to query ad hoc data anytime and anywhere. Two
types of queries supported by Thai QBE were used: general query and statistical query. The re-
searchers implemented and tested the Thai QBE prototype with fixed asset system database. The
results prove that Thai QBE can serve as a powerful tool for querying ad hoc data. Thai QBE can
be applied to query ad hoc data from other databases easily for its straightforward modification.
The Thai QBE can be extended to support recursive relationship in future applications.

Keywords: Thai QBE, Fixed Asset Database, Ad Hoc Query, Levenshtein Distance, Edit
Distance Algorithm.

1. Introduction

In business, managers or operation users want data and information to perform
their tasks. Normally, these users query data and information from query programs pro-
vided in software applications, such as fixed asset system, accounting system, point of
sale system, inventory system, and the like. Queries used in application programs must be
predefined. That means, query results returned from predefined queries are limited to
search criteria predefined in the programs. When users have other questions that cannot
be answered by the existing programs, more time and costs are spent to modify programs
or develop new programs to support user needs. More importantly, data used for real-time
decision making are manifold and unpredictable. Therefore, ad hoc query tools are
needed for these kinds of data, known as ad hoc data.

Currently, there are many tools designed to query ad hoc data, which are Query-
by-Example (QBE) and business intelligence tool. However, users must learn or are
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trained to use these tools. Such a limitation has prompted us to design and develop a tool
to query ad hoc data without training. Our tool is designed to support Thai language and it
is designed for ease in use. The tool is designed as a web application. Users can query ad
hoc data anytime and anywhere. Two types of query are supported: Thai QBE General
Query and Thai QBE Statistical Query. The concept used to design both Thai QBEs are
derived from QBE of Microsoft Access. The prototype of Thai QBE was developed and
tested with fixed asset system database. The experiments prove that both Thai QBES can
serve as a powerful tool. It can support routine operations and real-time decision making.

A. Predefined Query

Generally, users query data and information from programs provided in software
applications. Search criteria used for searching and filtering data in any programs must be
predefined. Figure 1 displays students’ class scores of Automated SQL Assignment Grad-
ing System for Multiple DBMSs System (Trongratsameethong & Vichianroj, 2018). This
screen queries score information with following conditions: student id = varl
(590510555) and subject id = var2 (204222) and year = var3 (2019) and semester = var4
(1). Variables varl to var4 are entered by a user. Table names and attribute names must
be predefined in the program as expressed below. It is noted that the execution time is
computed by a program. If users want to search data from other search criteria, they must
request a developer to modify programs or to create more programs. This will take a lot
of time and cost more to develop programs. As a result, the predefined queries could turn
out not appropriate for different views of data and not appropriate for real-time decision
making.

SELECT St.FIRSTNAME, St.LASTTNAME, Sj.SUBJECTNAME,
Sub.QUESTIONID, Sct.SCOREPERCENT, Sct. SCOREDESC

FROM SUBMISSIONDETAILS AS Sub, STUDENT AS St,
SUBJECT AS Sj, SCORETYPE AS Sct

WHERE Sub.YEAR = var3 AND Sub.SEMESTER = var4 AND
Sub.SUBJECTID = var2 AND Sub.STUDENTID = varl AND
Sub.STUDENTID = St.STUDENTID AND
Sub.SUBJECTID = Sj.SUBJECTID AND
Sub.SCORETYPEID = Sct.SCORETYPEID,;

Figure 1: An Example of Student Individual Scores.

X SQL grader @ 17:2206 Hi, Jack ~

Assignment#2

Achievement Scores
Question No Execution Time (s) Score Score Description
1 0.002 2 Correct

0.002 2
0.002 2 Correct
0.003 2
0.054 0.6 Logical Error
0.002 0.6 Logical Error

0.001 0.6 Logical Error

@ N oo alaw|lp

0.606 0.6 Logical Error
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B. Ad Hoc Query

An ad hoc query differs from a predefined query. The predefined query is created
for routine tasks, such as searching customer information and generating daily sales
summary reports. But an ad hoc query is created to obtain information as the need arises.
The ad hoc query results are important and valuable for business tasks. They are usually
used in analytical processes, especially for real-time decision making. Tools that are
usually used by business organizations to support ad hoc query are business intelligence,
such as Tableau [Tableau] and MicroStrategy [MicroStrategy]. These tools can connect to
a database to query data stored in a database and the queried data are later visualized as a
user need. However, these tools require knowledge in performing database connection
and data visualization. Another tool that also requires knowledge in tool use is a QBE.
QBE is provided in several Database Management Systems (DBMSSs), such as Microsoft
Access and Microsoft SQL Server. Users familiar with these tools are developers or users
who have been trained in using these software tools.

C. Fixed Asset Management System
The fixed asset management system is used to manipulate company asset data.
These assets are used to support companies to run their businesses, such as machineries,
computers, tables, desks, and the like. Assets sold to customers are not included. Assets
have a finite lifespan, because their usefulness declines over the years as a result of usage.
In order to maintain these assets efficiently over their lifespan, companies must be able to
track the depreciation value of these assets accurately, as well as accurately manage pre-
ventive maintenance. These features are where the fixed asset management software fo-
cuses on. There are five main features in the system: (1) managing fixed asset data, (2)
tracking asset locations, (3) write off fixed assets, (4) querying asset data, and (5) generat-
ing reports related to fixed asset data. However, queries used in routine processes are pre-
defined, such as searching fixed asset data and reporting fixed asset data in the software
applications. If users want to search or filter data other than what the search criteria pro-
vided in the software application, they have to request their developer to modify programs
or create new programs to support their needs. It should be noted that information used
for real-time decision making cannot wait, for it must be returned immediately after que-
ries. As a result, the predefined queries provided in the software application may not be

appropriate for real-time decision making.

D. Query-By-Example

Query-by-example (QBE) is a database query language for relational databases. It
is designed in a graphical user interface. Users can query data stored in a database from
visual tables provided in the graphical user interface. Users can specify conditions in the
interface to filter data. Many database user interfaces derive ideas from QBE. The advan-
tage of QBE is that an SQL parser [SQL Structured Query Language] can convert the us-
er's queries specified in a graphical user interface into SQL statements. This can minimize
the burden on the users to remember the finer details of SQL statement, and it is easier
and more productive for end-users and developers to select tables and their attributes by
selecting them rather than typing in their names. QBE is supported in several Relational
Database Management Systems (RDBMSs). An example of RDBMS implemented QBE
is Microsoft Access (Wilbert, 2010). Although end-users can use QBE to query ad hoc
data but they, in the first place, must be trained how to use QBE tools.
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2. Research Objective
This research was to develop a Thai QBE prototype for querying ad hoc data from

fixed asset system database.

3. Research Methodology

In this research, a Thai QBE prototype was designed to query ad hoc data from a
fixed asset system database. An overview of the Thai QBE prototype is presented in Figure 2.
The prototype consists of three main sections: (a) Searching Fixed Asset Database Sche-
ma (b) Developing Thai QBE for Ad Hoc Query and (c) Transforming Ad Hoc Query to
SQL Statement.

Figure 2: Overview of Thai QBE Prototype for Querying Ad Hoc Data from Fixed Asset
System Database
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A. Searching Fixed Asset Database Schema

Normally, a database schema is designed and created by a Database Administrator
(DBA). Database schemas are stored in a database system catalog. DBMS used in this
research work is MySQL DBMS. It stores database schema information in a system cata-
log named ‘information_schema’. Database names defined by a DBA must follow
MySQL DBMS naming convention (Hinz et al., 2020). However, database names defined
by a DBA may be vary, for examples, “Asst”, “Assts”, “Asset”, “FixAsset”, “FixAssets”,
“dbFixedAsset”, db_FixedAsset”, and so on. As a result, we search database schema hav-
ing the same semantic as “Asset” or “FixedAsset” instead, which are following names:
“Asset” or “FixAsset” or “FixedAsset.” Here and after, these three names are called
db_candidates. The schema having highest percent of string similarity compared to these
three names, is selected. Tables, attributes, and foreign keys of the selected schema are
outputs of this section. There are 5 sub processes used to search Fixed Asset database
schema as explained below:

1) Find Database Schema on System Environment or Database Server: This sub
process starts with searching all database names on database server using following SQL
statement:

SELECT SCHEMA_NAME
FROM INFORMATION_SCHEMA.SCHEMATA;
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Query results may be as follows:

e Contain both *“‘F/’F° and ‘a’/’A’: For example, ‘financial’,
‘FINANCIAL’, ‘db_financial_accounting’, ‘DBFinancialAccounting’,
‘Financial_Accounting’, ‘Fixed_Asset’, “fix_asst’, ‘db_Fix_assets’.

e Contain ‘f’/’F’: For examples, ‘Food’, ‘FoodNutrient’.

e Contain ‘a’/’A’: For examples, ‘accounting’, ‘Accounting’,
‘db_accounting’, ‘db_assets’, ‘Assets’, ‘ASSET’.

The query results are later converted to lower case and underscore “_’ (if any)
in each result is removed. Here and after, these query results are called sche-
ma_names.

2) Calculating String Similarity: schema_names are checked percent of string
similarity compared with db_candidates one by one. The schema_names having highest
percent of similarity is selected as an output of this sub process. There are two main parts
for this sub process:

a. Compute Levenshtein Distance (d): Function named iterative_levenshtein
(s, t) written in Python (Necas et al., 2014) is used to measure the similarity of two
strings. The concept of string similarity algorithm used in this function is based on Edit
Distance as described in (Zhang, Hu, & Bian, 2017). We use it to measure distance be-
tween strings in schema_names and db_candidates. Each string in schema_names is
compared with all strings in db_candidates one by one. If a distance value is zero, it
means two strings are the same. If the distance value is very high, it means two strings are
very different. For examples:
dl1 = iterative_levenshtein(“accounting”, “asset”) = 8
d2 = iterative_levenshtein(“asst”, “asset”) = 1
b. Compute Percent of String Similarity: The Levenshtein distance d from
step a is converted to percent of string similarity using Equation (1).

[—d

String Similarity (%) = %100, (1)
where | is number of characters of the longest string and d is the distance between two
strings. String Similarity Examples:

String Similarity (“accounting”, “asset”) = (10 — 8)/10*100 = 20%

String Similarity (“asst”, “asset”) = (5 — 1)/6*100 = 80%

The schema_names having highest percent of string similarity are selected as an
output of this step. If there are more outputs than one, one of them is selected as arbitrary.
However, the highest percent value must be greater than 80 percent because database
names having the same semantic or very close to “asset” or “fixedasset,” must have per-
cent of string similarity greater than or equal to 80 percent as displayed in Table 1. Here
and after, the output of this step is called asset_db, which is the name of fixed asset data-
base.

3) Find Tables Names of asset_db Database Schema: The SQL statement dis-
played below is performed. Outputs from this step are all table names belonging to as-
set_db database schema.

SELECT  TABLE_NAME

FROM INFORMATION_SCHEMA.TABLES

WHERE  TABLE_TYPE = 'BASE TABLE' AND
TABLE_SCHEMA = asset_db
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ORDER BY TABLE_NAME;

4) Find Attribute Names of asset_db Database Schema: The SQL statement dis-
played below is performed. Outputs from this step are all attribute names belonging to
asset_db database schema.

SELECT TABLE_NAME, COLUMN_NAME
FROM INFORMATION_SCHEMA. COLUMNS
WHERE TABLE_SCHEMA = asset_db

ORDER BY TABLE_NAME, COLUMN_NAME;

5) Find Foreign Keys of asset_db Database Schema: The SQL statement dis-
played below is performed. Outputs from this step are all names belonging to asset_db
database schema.

SELECT TABLE_NAME, COLUMN_NAME,
CONSTRAINT_NAME,
REFERENCED_TABLE_NAME,
REFERENCED_COLUMN_NAME

FROM INFORMATION_SCHEMA.KEY_COLUMN_USAGE

WHERE REFERENCED_TABLE_SCHEMA = asset_db;

where COLUMN_NAME is a foreign key attribute in TABLE_NAME,
CONSTRAINT_NAME is a name of foreign key,
REFERENCED_TABLE_NAME is a primary table of a foreign key attribute,
and REFERENCED_COLUMN_NAME is an attribute in a primary table that
the foreign key attribute in TABLE_NAME refers to.

Table 1: Percent of String Similarity Examples

Database asset fixedasset
Names Distance (d) String g/lor;wllarlty Distance (d) String g/lor;wllarlty
asst 1 80.00 6 40.00
assts 2 60.00 7 30.00
assets 1 83.33 6 40.00
fix 5 0.00 7 30.00
fixed 4 20.00 5 50.00
fixasst 4 42.86 3 70.00
fixassts 5 37.50 4 60.00
fixedasst 6 33.33 1 90.00
fixedassts 7 30.00 2 80.00
fixasset 3 62.50 2 80.00
fixassets 4 55.56 3 70.00
fixedassets 6 45.45 1 90.91
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B. Developing Thai QBE for Ad Hoc Query

The concept used to design Thai QBE user interfaces is derived from QBE of Mi-
crosoft Access (Adamski & Finnegan, 2010). User interfaces of Thai QBE are designed
for easy use in support of Thai language. There are two main steps to generate Thai QBE
as follows:

1) Translating table names and attribute names into Thai language: table names
and attribute names obtained by the previous section are translated into Thai language
using Python Translate library (Yin, 2017).

2) Designing user interfaces for Thai QBE: There are two user interfaces: Thai
QBE General Query and Thai QBE Statistical Query. Mockups of these two interfaces are
displayed in Figures 3 and 4, respectively. Components of these Thai QBE user interfaces
are explained below:

a. Table List: table names including attribute names of each table after being
translated into Thai language (from step 1) are shown in left hand side frame under Table
List part.

b. Query Type: There are two types of queries. If uses select general query,
basic SQL SELECT (statement without aggregation function) is performed. If users select
statistical query, SQL SELECT statement with aggregation function is performed.

c. Display Data: This part is for specifying attribute(s) that users want to
show in query results. Users can select attributes from check boxes placed in the Table
List part. For statistical query, users can specify aggregation function by pressing [+ icon.
Users can specify attribute to show statistical data from the drop down list shown below.
We support following aggregation functions: MIN, MAX, SUM, AVG, and COUNT.

d. Condition: This part is used to filter records of data. There are three com-
ponents of conditions:

e First Operand: Attributes that users select from the left hand side
frame are filled in the “Attribute” dropdown list (the First Operand)
under the Condition part.

e Comparison Operator: It can be one of the followings: =, >, >=, <,
<=, 1=, If the first operand is a string data type attribute, the LIKE
operator will be provided more in the comparison dropdown list.

e Second Operand: The second operand contains attributes that users
select from the left hand side frame or users can specify value in
this part. If users specify LIKE operator, Python WordNet Library
(NLTK Project, 2019) is used to find words having the same se-
mantic in Second Operand. For example, if users specify LIKE “%
aeuitmes%”, not only “asuiiuaes” [word 1] is retrieved but “aew”

[word 2] and “i3esmen” [word 3] are also retrieved. Two wildcard

are supported:
0 ‘%’ represents zero, one, or multiple characters
0 “_’represents a single character.
Users can specify more than one condition by pressing Add button, the
logical AND and OR are provided for users to combine two or more con-
ditions.
e. Group By: This part is used with group data having the same values. Users
can group data by attributes or aggregation functions apparent in Display Data part. The
Group By is only for Statistical Query.
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f. Statistical Condition: This part is quite similar to Condition part but it is
used for Statistical Query to filter data based on statistical information. There are three
components: first operand, comparison operator, and second operand. The first operand
must have numeric data types, they are from aggregation function apparent in Display
Data part. The comparison operator can be: =, >, >=, <, <=, or !=. The second operand
also contains aggregation function apparent in Display Data part or users can specify val-
ue in this part.

g. Order By: This part is used for sorting values of attribute or aggregation
function (for Statistical Query) apparent in Display part. The sorting data will be dis-
played below the Order By part. They can be sorted in a descending order (DESC) 5 or
an ascending (ASC) &.

h. Query Text Summary: This part is used for summarizing query specified
by users in text form.

I. Translation: This part is used to display SQL statement. The methodology
used for translating Thai QBE components into SQL statement is explained in the next
section. After SQL Translation being performed, the SQL statement is executed and
query results are generated and displayed at the end of the user interface.

C. Transforming Ad Hoc Query to SQL Statement

Data entered by a user in the right hand side frame of Thai QBE are inputs of this
section. There are two types of inputs: General Query and Statistical Query. Inputs of
General Query are from the following parts: Display Data, Condition, and Order By.
Condition and Order By parts are optional. Inputs of Statistical Query are similar to those
of General Query but have two more parts. They are Group By and Statistical Condition
parts, and these two parts are optional.

The components in General Query and Statistical Query are transformed using
SQL statement displayed below. Components in Thai QBE are mapped onto SQL state-
ment in a transformation process using information displayed in Table 2. If users perform
General Query, GROUP BY and HAVING will not be included.

SELECT <attribute_1, attribute_ N>
FROM <table 1, table_N>
WHERE <conditions>

GROUP BY <attribute_1, attribute_N>
HAVING <statistical conditions>
ORDER BY <attribute_1, attribute_N>
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Figure 3: Thai QBE General Query Mockup
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Figure 4: Thai QBE Statistical Query Mockup
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Table 2: Mapping Thai QBE Components to SQL Statement

SQL Statement Thai QBE

Fixed Part Mapping Part General Query | Statistical Query
SELECT <attribute_1, attribute_N> Display Data Display Data
FROM <table 1, table N> Table List Table List
WHERE <conditions> Condition Condition
GROUP BY | <attribute_1, attribute_ N> - Group By
HAVING <statistical conditions> - Statistical Condition
ORDER BY | <attribute_1, attribute_ N> | Order By Order By

In the case that there are more than one table after FROM keyword, join
attribute(s) must be specified n-1 couples, where n is number of tables. Join attributes are
from foreign keys obtained from step 5 of section A as follows:

TABLE_NAME.COLUMN_NAME =
REFERENCED_TABLE_NAME.REFERENCED_COLUMN_NAME

4. Results and Discussion

The experimental setup was performed according to step by step described in the
research methodology section as follows:

1) Searching Fixed Asset Database Schema: Database schemas on the test envi-
ronment used in our experiment are displayed in Figure 5. There are 5 sub processes as
follows:

a. Find Database Schema on Test Environment: The SQL statement used to
find all databases on test environment and its query results are displayed below.

SELECT SCHEMA_NAME SCHEMA_NAME
FROM  INFORMATION_SCHEMA.SCHEMATA; | ' 2ccountng

car_insurance
finance

fix_asset
information_schema
mysql
performance_schema
sakila

sys

warld

b. Calculate String Similarity: The query results from 1(a) are later computed
for percent of string similarity using Equation (1). The percent of string similarities is
displayed in Table 3. The database schema name with highest percent of string similarity,
which is fix_asset, is selected. Structure of fix_asset database is from Williams (2017) as
presented in Figure 6.

c. Find Tables Names of fix_asset Database Schema: The SQL statement
displayed below is performed. Query results are displayed in Figure 7(a).

10
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SELECT TABLE_NAME

FROM INFORMATION_SCHEMA.TABLES

WHERE TABLE_TYPE ='BASE TABLE' AND
TABLE_SCHEMA = "fix_asset”

ORDER BY TABLE_NAME;

d. Find Attribute Names of fix_asset Database Schema: The SQL statement
displayed below is performed. Query results are displayed in Figure 7(b).

SELECT TABLE_NAME, COLUMN_NAME
FROM INFORMATION_SCHEMA. COLUMNS
WHERE TABLE SCHEMA = "fix_asset”

ORDER BY TABLE_NAME, COLUMN_NAME;

e. Find Foreign Keys of fix_asset Database Schema: the SQL statement dis-
played below is performed. Query results are displayed in Figure 7(c).

SELECT TABLE_NAME, COLUMN_NAME,
CONSTRAINT_NAME,
REFERENCED_TABLE_NAME,
REFERENCED_COLUMN_NAME

FROM INFORMATION_SCHEMA.KEY_COLUMN_USAGE

WHERE REFERENCED TABLE SCHEMA = "fix asset”;

2) Generating Thai QBE for Ad Hoc Query: Table names and attribute names ob-
tained from the previous section are translated into Thai language using Python Translate
library. They are displayed in the left hand side frame and searching criteria are displayed
in the right hand side frame. Examples of ad hoc query results are based on data displayed
in Figure 8. Examples of Thai QBE ad hoc query for General Query are displayed in Fig-
ures 9 to 12 and Statistical Query are displayed in Figures 13 to 16.

3) Transforming Ad Hoc Query to SQL Statement: Information in Table 2 are
used to map components of Thai QBE onto SQL statement. If there are more tables than
one specified in the Thai QBE, foreign keys obtained from the previous section shown in
Figure 6(d) are used to specified join attributes. Examples of transforming Thai QBE ad
hoc query to SQL basic statements and SQL statements with aggregation function are
displayed in Figures 9 to 12 and Figures 13 to 16, respectively.

11
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Database Description

accounting: Accounting System Database
car_insurance: Car Insurance System Database
finance: Financial System Database

fix_asset: Fixed Asset System Database

sakila: Film System Database

world: Country Information Database
information_schema, mysql,

performance_
created by MySQL DBMS

schema, sys: System databases

Table 3 String Similarity of Database Schemas Stored in Test Environment

Database _ assgt . _ fixedagset .
Names Distance | String Similarity | Distance | String Similarity
(d) (%) (d) (%)
accounting 8 20.00 10 0.00
carinsurance 10 16.67 16.67 16.67
finance 6 14.29 6 40.00
fixasset 3 62.50 2 80.00
sakila 16.67 9 10.00
world 0.00 9 10.00
informationschema 14 17.65 14 17.65
mysq|l 4 20.00 9 10.00
performanceschema 14 17.65 14 17.65
sys 4 20.00 9 10.00

12
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Figure 6: Structure of fix_asset Database
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Figure 7: Tables, Attributes, and Foreign Keys of fix_asset Database

TABLE_MAME COLUMM_MAME TABLE_MNAME COLUMMN_NAME
asset asset_jid life_cyde_phases life_cyde_code
asset asset_name life_cyde_phases life_cyde_description
asset asset_type_code life_cyde_phases life_cyde_name
asset original_cost locations location_detail
asset other_details locations location_id
TABLE_NAME asset size_code ref_asset_categories asset_category_code
[ 3 asset asset use_life ref_asset_categories asset_category_description
azzet life l:'y'le events asset_life_cyde_ewvents  asset_id ref_ssset_supertypes asset_category_code
. -~ - asset_life_cyde_events  asset_life_cyde_event_id | ref_asset_supertypes asset_supertype_code
|I'FE_E'§,|'E|EJ:I|‘|E|SES asset_life_cyde_events  date_from ref_asset_supertypes asset_supertype_descrip...
locations asset_life_cyde_events  date_to ref_asset_types asset_supertype_code
rEf_EISSEt_I:EItEgI:IFiES asset_life_cyde_events  life_cyde_code ref_asset_types asset_type_code
asset_life_cyde_events  location_id ref_asset_types asset_type_description
ref_asset_supertypes asset_life_cyde_events  party_id ref_size size_code
ref_asset_types asset_life_cyde_events  status_code ref_size size_description
ref size ref_status status_code
rEf_StEI‘IJ_IS ref_status status_description
= responsible_party party_detail
responsible_party responsible_party party_id

(a) Tables of fix_asset (b) Attributes of fix_asset
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TABLE_MNAME
ref_asset_supertypes
ref_asset_types
asset
asset
asset_life_cyce_svents
asset_life_cyce_events
asset_life_cyce_events
asset_life_cyce_svents
asset_life_cyce_events

COLUMMN_MAME
asset_cateqory_code
asset_supertype_code
asset_type_code
size_code
asset_id
life_cyde_code
location_id
party_id
status_code

CONSTRAINT_NAME
ref_asset_supertypes_ibfi_1
ref_asset_types_ibfk_1
asset_ibfl_1
asset_ibfk_2
asset_life_cyde_events_ibfl_1
asset_life_cyde_events_ibfk_2
asset_life_cyde_events_ibfk_3
asset_life_cyde_events_ibfl_4
asset_life_cyde_events_ibfk_5

REFERENCED_TABLE_MAME
ref_asset_categories
ref_asset_supertypes
ref_asset_types
ref_size
asset
life_cyde_phases
locations
responsible_party
ref_status

REFEREMCED _COLUMMN_NAME
asset_category_code
asset_supertype_code
asset_type_code
size_code
asset_id
life_cyde_code
location_id
party_id
status_code

(c) Foreign Keys of fix_asset

Figure 8: Experimental Data from fix_asset Database Asset

asset_id asset_type_code size_code asset_name other_details use_life original_cost
1 T00O1 M Wiaida L 5 30000.00
2 T0004 L @zrauineas besd 15 5600.00
3 T0004 L Tanlszou bz 15 12000.00
B T0005 M widaaminaai T 5 2600.00
5 T0001 M winsnamnaas LoD 5 16000.00
6 T0001 M ADNASUS . 5 12000.00
7 T0001 M AauMac LI 5 60000.00
ref_asset type
asset_type_code asset_supertype_code asset_type_description
TO001 STO001 ABWWALEES
TOOO2 STO001 gunsaliATay
TO003 5T0001 CERT
TOOOS STO002 18z
TO00S5 5T0002 Ld
asset_life_cycle_events
azset_life_cyde_event_id asset id life_cyde_code location_id party_id status_code date_from date_to
1 1 1 1 1 50002 2016-11-01 10:00:00
2 2 1 1 1 50002 2016-11-01 10:00:00
3 3 1 1 1 50002 2016-11-01 10:00:00
4 4 1 1 1 50002 2016-11-01 10:00:00
5 5 1 1 1 50002 2016-11-01 10:00:00
& & 1 1 1 S0002 2016-11-01 10:00:00
8 1 2 3 2 S0002 2016-11-02 09:30:00
9 2 2 3 2 S0002 2016-11-02 09:30:00
10 3 2 3 2 50002 2016-11-02 09:30:00
11 4 2 3 2 50002 2019-02-15 09:30:00
12 5 2 4 3 50002 2016-11-02 09:30:00
13 -] 2 4 3 50002 2016-11-02 09:30:00
15 1 3 3 2 50001 2018-01-31 09:30:00
16 4 3 3 2 50001 2016-11-02 09:30:00
17 4 4 3 2 S0003 2019-02-16 09:30:00 2019-02-16 09:30:00
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Figure 9: Example 1 - Thai QBE Ad Hoc Query for General Query

Laratt G CES dsimmstivAusoyn @ doyamild O deymBeaii
asset [Baine] v  dw ) Y =
tayanARINTUAR asuning, Tafunind, dunudia
« asset_id [sfaiuning]
+ asset_name [Faduning] .
« asset_type_code [mrulszianfuning] [ Gnule ﬁ'u'm.!l.ﬁi\l - = - 15000 v au
+ original_cost [Aunuiu] a
0

« other_details [noauSoniu 9 -
size_code [sWazunn] ) W
« use_life [B1gnvs 1]

)

asset_life_cycle_events [{iafunndivinsofres] VEIRTH RN i

« asset_id [piadunind] [ :

+ asset_life_cycle_event id [funineewsdia audednn  uaseTiaBundag, Sofuvdnd, dunufin Tasfidumufinannndt 15000
mqmm{ id] . [

+ date_from [ k] :; ulag

« date_to [i'uv';'l.ﬂ]
o life_cycle_code [+iti397%3n]

n
M rys - s =
« location_id [rvizaanufis] ] [Af3] ﬁ"Wﬁﬂ']E"] LBdRILAR
« party_id ["Waymma) 0
+ status_code [néamu] a SELECT asset.asset_id, asset.asset_name, asset.original_cost
ref_asset_types [UseLavnSurdngdn iy FROM asset
oL WHERE asset.original_cost > 15000

« asset_supertype_code [AuvSwdniaUsznn

ghuad) 0 o o
« asset_type_code [iFsnanduning] M Haawo
+ asset_type_description [dofungdaznnm

Funind] 0 svindunsue FaRunsnd Aunuiis
ref_size [ounlm] 1 Tdaija 30000.00
« size_code [sazun] [ 4 - .
« size_description [@1atunzzuna) =) 5 \ASENABNWFDY 16000.00

7 ADNiMac 60000.00

Figure 9 displays ad hoc query using the following searching criteria:

e Query Type (Yszianmsdududoya) = General Query (foyanalil)

e Display Data = asset_id (sadunind), asset_name (soduning), original_cost
(Funuidn)

e Condition (iFeula):

o0 First Operand (Attribute) = original_cost (funwiaw)
0 Comparison Operator = ">"
o Second Operand (Value) = 15000

e Order By (Feww): -

e Query Text Summary (ajldeshaw) = “Display asset id, asset _name,
original_cost where original_cost > 15000”. The query text summary in Thai
is displayed under the “ajildernw’ part.

e SQL Statement (naswimuuesdauea): Search criteria in the left hand side frame

are transformed onto SQL statement using information specified in Table 2.
The SQL statement result is displayed under the “nadwsnmuueadmea” part and ad

hoc query results are displayed under the output (wadws) part. Attributes in
search criteria are from table named *“asset.”

15



JTIVol.2, No.2, July-December 2019

Figure 10: Example 2 - Thai QBE Ad Hoc Query for General Query

aTedoyn 2

asset [Funiwe]

-

« date_to [u'u\'”ﬂﬁﬂ

« asset_id [aduning)

+ assel_name [Fadwuning]

+ asset_type_code [oWalssuanguniws]
original_cost [fwyuifix]

« other_details [faas8oaiu | _,
size_code [s¥idawn] A
« use_life [argmsTdimi]

o life_cycle_code [¥ifwsEin)

Uramnsfudutenn @ deyahly O doyaiBaahiA

. 4w o @ o P
fayuafiAnInTuan aiuning, Bafuning

[auly Haduning - LIKE ~ LR aul

onraa

)

asset_life_cycle_events [Fafuningdingnisaiae VIBIATH VIENEH e
+ asset_id [midfunas) i $
. . == - . . o P R oo e - v
« assel_life_cycle_event_id [fun¥nthensdia d7UgpAaH wamsTAaRIming, fofunined Tasfidodunindadanfamoniomed
mqn’rirlf id] 'm
« date_from [9nduii] :; wilae

O
« location_jd [aanufisa] s ar o =
~ party Jd Eofeymna] = HaaWsABERAILDa
«» status_code [s¥Fanuz] [} .
SELECT asset asset_id, asset asset_name
ref_asset_types [Ussinmiiundn ganai] FROM asset
e e ow WHERE (asset.asset_name LIKE "saufinmes%’ OR assetasset_name LIKE “%aan%" OR
+ assel_supertype_code [Aunindsiadsam o - M
. asset.asset_name LIKE "biA3nirauiiness’)
guulas] O
+ assel_type_code [imlszunmauning] M o &
« asset_type_description [doBunslmim HAaawno
Funing] =
o o o s
ref_size [owe o] sHAfuning Fadunind
« size_code [siauuna] O 2 Tazranfioead
+ size_deseription [Anaguiseauns] (|
4 i deaufined
5 \A3nsmanfi ey
6 fanAsus
7 faniMac

Figure 10 displays ad hoc query using the following searching criteria:

Query Type (Jszianmsiududoya) = General Query (foyasalil)
Display Data = asset_id (swaaun3wd), asset_name (Fodunsne)
Condition (i%eula): If user specifies “LIKE” operator, the Python Wordnet
Library is used to find the same semantic data as second operand and these
semantic data are combined with OR logical operator.

o First Operand (Attribute) = asset_name (so@unswd)

o Comparison Operator = LIKE

o0 Second Operand (Value) = “Computer” (“asuiiunes”)
Order By (5oww): -
Query Text Summary (ajldesinw) = “Display asset_id, asset nhame where
asset_name LIKE computer”. The query text summary in Thai is displayed
under the “agildedaw” part.
SQL Statement (naswsnwueadouea): Search criteria in the left hand side frame

are transformed onto SQL statement using information specified in Table 2.
The SQL statement result is displayed under the “nadwsmuueaduea” part and ad

hoc query results are displayed under the output (wedns) part. Attributes in
search criteria are from table named “asset.”
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Figure 11: Example 3 - Thai QBE Ad Hoc Query for General Query

aTHieyR O

asset [fuviad]

UsaammsAvduseyn @ doyaiald O deymBeaiia

SayafifninTuan Pinduring, Safuming, defueusmiuning
« assevid [siafuning]
« asset_name [Bafuning] a4 =
« asset_type_code [nidutmunmBuning o oule it
« original_cost [Aunuidin] 0
» other_details [Twasboabu q] | . ]
- sin_codl [m"m“.l"] r (530 it LIERAH -
+ use_life [srgnraldand C 2
apdesnann  uaseiaihming, Sefuning, AneBunedsmBuning
asset_life_cycle_events [Finfunindingnimoiise]
« assetid [niadunind] & wilaq
« asset_life_cycle_event_id [funingr1ws8in
wgnand id] . C o i
+ date_from [sinifi] O HaawoA#LledaAILaa
« date_to [fuilly] £]
« life_cycle_code [wimnausdin) ] SELECT asset.asset_id, asset asset_name, ref_asset_types.asset_type_description
+ location_id [riaan il B FROM asset
+ panty.id [ayana] ! JOIN ref_asset_types ONM ref_asset_types asset_type_code = asset.asset_type_code
«+ status_code [miranuz] O = YP - ype ype.s : VP
ref_asset_supertypes [Uminvguiediuningdineg] “aﬁ’wﬁ
+ assel_category_code [mianuiaduning] (0
. ::G‘-’]‘-‘Pe"’“-“de[a"“*"“‘f“ww‘“w“ anRuning Hofuning AeBualssmAuning
o (m
» asset_supertype_deseription [dafune - ~ .
Aundntiazamgliled] O i Tinijn ABNTALNES
ref_assettypes [rnmuvingEvs 5 \AdasnaniLed AENFILnDT
« assel_supertype_code [funTwdniaysannm 6 ABMASUS AeNFnEd
quulad] B
« asset_type_code [piatszumfuning O 7 AnviMac AenRNmDS
» asset_type_description [Aiafuimlzzinn
Bunin 2 Trsaonfnmed Tz
ref_size [ouany) - -
3 Tobsesgu T
« size_code [#anuin] O
+ size_desecription [Anafuizeuia) 0 4 Lﬁ'ﬂiﬁauﬁ:ma’s’ “{15

Figure 11 displays ad hoc query using the following searching criteria:

Query Type (Jszianmsiududoya) = General Query (foyaralil)

Display Data = asset_id (swadunswd), asset_name  (Fodunind),
asset_type_description (fesiunelszinndunswg)

Condition (iSew'lv): -

Order By (5oww): -

Query Text Summary (ajldesnw) = “Display asset id, asset_name,
asset_type_description”. The query text summary in Thai is displayed under
the “agidednw” part.

SQL Statement (naswsnwueadouea): Search criteria in the left hand side frame
are transformed onto SQL statement using information specified in Table 2.
The SQL statement result is displayed under the “nadwsnmuueadmea” part and ad
hoc query results are displayed under the output (wadws) part. Attributes in

search criteria are from table named “asset” and “ref_asset_types”. A join
attribute named “asset_type_code” is used to join data from “asset” and
“ref_asset_types.”
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Figure 12: Example 4 - Thai QBE Ad Hoc Query for General Query

avTtaya O
asset [t

+ assel_id [~ialhmind]

+ asset_name [Foiunind]

« @sset type_code [Tiamunm Runie]
« original_cost [fiuuiin]

+ other_detaile [simasinnfu )

= smize_code [niasuia)

« use_life [agnildang

asset_life_cycle_events [Finunindimeninizaey]

« assetid [ninfumine)

« assetlife_cycle_event_id [Buninta978in
wgrrvand id]

« date_from [saniufi]

« date_to [Fudl]

« life_cycle_code [nina1978%n]

« location_id [sWasnnafie]

« party_id [svayamn]

+ status_code [aimaniuz]

ref_asset_supertypes [tkurmquitedfundnddabe)

« assetcategory_code [ammaniuning

+ assel_supertype_code [lunindnisdmum
funlad]

« asset_supertype_description [Fafuin
FumIndanmguided]

ref_asset_types [UssurmBurdndiab]

+ assetsupertype_code [Rundndmiauszm
auidod)

assel_type_code [TiaUmum Burndned]
asset_type_description [finBuialeunn

Bundnd]

ref_size [z Ton)

+ sire_code [wWamnn]
+ size_description [fineBuiesune]

[<]<]

UssammsAududeye  © Fonavhly O FayauBeada
SoynfidoanTiunn Pathuing, ofundng, dofuratmemBundng
-
eule dunaiin - > - 2000 au
uaz -
aunuFy - < - 10000 au
Win
Woamn adwning, Sofumine v
+ Boluniwd |E
v oinBuning IF
aplfadioam useeniniundned, Safundng, dhadunmlsim il Toufifmpadin
annnn 2000 wasdopufianioond 10000 Smeadefurdndomiselibnn
mirfuniwdonann ludes
[BIEE]
ar -« -
HaanoNIEILledaAILDa

SELECT asset.asset_id, asset.asset_name, ref_asset_types.asset_type_description

FROM asset

JOIM ref_asset_types ON ref_asset_types asset_type_code = asset asset_type_code

WHERE asset.original_cost = 2000 AND asset.original_cost < 10000
ORDER BY asset.asset_name ASC, asset.asset id DESC

fofunind AwBuisdsaamuning
wndmoufansf wihd
TrzAosRnneT To

Figure 12 displays ad hoc query using the following searching criteria:

e Query Type (Jsziammsdudutoya) = General Query (foyaialil)

e Display

Data

= asset id

(sWadunind),

asset_type_description (fesuiolszianauning)
e Condition (Jeuln): There are two conditions. These two conditions are

combined with “AND” logical operators.
o First Condition:

First Operand (Attribute) = original_cost (funuiax)

= Comparison Operator = ">"
= Second Operand (Value) = 2000
o0 Second Condition:

First Operand (Attribute) = original_cost (funuiax)

=  Comparison Operator = "<"
= Second Operand (Value) = 10000

e Order By (fosnw) =

asset_id (swadunsnd) as in a descending order.
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e Query Text Summary (ajldesiow) = “Display asset id, asset name,
asset_type_description where original_cost > 2000 AND original_cost <
10000 order by asset_name as ascending asset_id as descending”. The query
text summary in Thai is displayed under the “ajil¥esnw’™ part.

e SQL Statement (naswsmuuesdauea): Search criteria in the left hand side frame
are transformed onto SQL statement using information specified in Table 2.
The SQL statement result is displayed under the “naswsmuueaduea” part and ad
hoc query results are displayed under the output (wedws) part. Attributes in

search criteria are from table named “asset” and “ref_asset types”. A join
attribute named “asset type code” is used to join data from “asset” and
“ref_asset_types.”

Figure 13: Example 5 - Thai QBE Ad Hoc Query for Statistical Query

mTasoyn UrsinnmisiluAusoyn Syl @ FoymBaahia

asset [Runfi] foyafifpaniaunna e funingd, fohndng, MAX[n R +

« magetid [pinduning]

« asset_name [Sofiuning] -
» asset_type_cede [viasmamiuning] TINIuR - MAX au
« original_cost [Funuin]

[y < ] ]

+ other_details [pasiinniu 1) F) o
+ size_code [aiazun) iouls (=]
« use_flife [pignalEiw]
3 7 wtan s funing -
assel_life_cycle_events [Einfwnindivgmacine]
.
o assetid [iaduning] « whafhuning
« assellife_cycle_event_id [Auninihiviiin 4 -
omromad ] . doulmiBaniin 1Ain
« date_from [windi]
> date_to {ALY Goanw Joamu -

» life_cycle_code ["Wariesiin)

« location_id [wwiaamui ifa] .

» party_id ["Waynnaa) IfBAINH urpenisiuning, Safundng, MAX o Tull] wiiomamiadun Tl
» status_code [Taaniuz]

life_cycle_phases [fumautosin Ay
= life_cycle_code [niarieviin) ar o a
» life_cycle_description [AnaSunmavi@in] " HARNEATHIDHEAILDA
« life_cyele_name [Hp1107870)
locations (o] SELECT asset.asselid, asset.asset_name, MAX(assel_life_cycle_events.date_from)

FROM asset
JOIN asset_life_cycle_events ON asset_life_cycle_events.asset_id = asset.asset_id
GROUP BY asset.asset_id

+ location_detail [T1paziBnnansfis)
« location_id [niaaouflda)

ref_asset_types [UrumBurdwidinega)

- asset_supertype_code [Runiminiadsanm Ha ﬁ’w 5’
spitad]
« asset_type_code [nimlsunmiuming] ]

o % 4 o "
o atset type_description [feBunmisnn TaAuning Foduning M.ﬂH.[O'In'I'II'ﬁ]
Funins] —
1 Tangn 2018-01-31 09:3000
wef_size [srn v N
- - 2 Taramdiaunad 2016-11-02 09:30:00
« size_code [tiazuin]
+ size_description [Fioduioman) 3 Taskgn 2016-11-02 09:30:00
ref_status [aou= T .
4 danimaat 2019-02-16 09:3000
» status_code [THaaniuz]
« status_description [feBunaniu:] 5 wisinoimnmed 2016-11-02 09:30.00
responsible_party [thefuirmou] 6 ABNASUS 2016-11-02 09:3000
= party_detail [ﬂnaninnumqnnmﬂ- M)
» party_id [nmyrnaa) D 7 AnuiMac 2016-11-02 09:30.00

Figure 13 displays ad hoc query using the following searching criteria:

e Query Type (iszmnmsdududoya) = Statistical Query (Joyaisaada)

e Display Data = asset_id (sadunswd), asset_name (sodunswd), MAX(date_from)
(MAX (aniuii))
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e Condition (Feula): -

e Group By (i) = asset_id (saduning)

e Statistical Condition: -

e Order By (5oww): -

e Query Text Summary (ajefow) = “Display asset id, asset name, MAX
(date_from) grouped by asset id.” The query text summary in Thai is
displayed under the “aidodnw™ part.

e SQL Statement (naswsmuuesdamea): Search criteria in the left hand side frame

are transformed onto SQL statement using information specified in Table 2.
The SQL statement result is displayed under the “nadwsmuueaduea” part and ad

hoc query results are displayed under the output (wedws) part. Attributes in

search criteria are from table named “asset” and “asset_life_cycle _events.” A
join attribute named “asset id” is used to join data from “asset” and
“asset_life_cycle_events.”

Figure 14: Example 6 - Thai QBE Ad Hoc Query for Statistical Query

madaya O UrsnnmnrEududaye dayavialy @ doymiEians
et [fori - . e " . .
haasal! o zmgaﬁnaamsusm FpBrnelssamBuning, gl mBuniug COUNT[WaRuniwe] |
» asset_id [safuningd]
« asset_name [Bafunine] = & P,
« assettype_code [imUmmiumini O THERWEHE h COUNT ~ au

+ original_cost [fuvuidi]

- thn_dmils{swmnﬁuaﬁlu L] a4

» size_code [inaum] = douls i

« use_life [ormn1aldan] )

asset_life_cycle_events [FafundusimgnsahaoT WUIRTH aifaUszmiung v

« msset_id [wiaiundeed]

= asset_life_cycle_event_id [funiwidisesdia
wnemrand i) ; -

« date_from [niuf] 3 AovlmFada in

« date_to [Sufilu] =

» life_eyele_code [nianiesdin) )

o miEdsaaniuvdng

« location,_id [mistaufids] . FEamuM Seama -
« party_id [sWiaynna) 5
« status_code [Traniu] wplBaR0Tm usmadpBIn st i, sfirUsarmBuning, COUNT[iaduning] uda
-
ref_asset_supertypes [UssunmgUiadfunned dnady ensfausanniuning
« asset_category_code [mfavinaRuvind] ) (IEE]
« asset_supertype_code [luvdnidiniadsinm
b S waswsmwaaduea
« asset_supertype_description [AnoBunn
Rundndirznmgundad]

SELECT ref_asset_types asset_type_description, ref_asset_types.asset_type code,
ref_asset_types ummmfuninddaba) COUNT (asset.asset.id)

« asset_supertype_code [Runndniausznm FROM ref_asset_types

wuwad) - JOIN asset ON asset.assel_type_code = ref_assel_tlypes.asset_type_code
« asset_type_code [Miasmumanning] GROUP BY ref_asset_types.asset_type_code
« asset_type_description [AnoSunmlriom S
Bundnd] HNAAND
ref_size [mnaTws] & -l o iy o )
AlptusUsman@uning adsEwmAuning COUNTHAunsws]
« size_code [TiRuUIN)] (]
» size_description [AnaSuinmng) 0 Anfined TO0O1 4
Toix ToOO4 2
i T0005 1

Figure 14 displays ad hoc query using the following searching criteria:

e Query Type (Uszianmsdududoya) = Statistical Query (Joyaisaana)

e Display Data = asset_type_description (seuimlszianauning), asset_type code
(sWalszinauning), COUNT (asset_id) (COUNT (ssia@unswd))
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ow) = “Display asset type_description,

asset_type code, COUNT (asset_id) grouped by asset_type code.” The query
text summary in Thai is displayed under the “aji¥esdnw’ part.

e Condition (Feula): -

e Group By (imismu) = asset_type_code (swailszinnduning)
e Statistical Condition: -

e Order By (5oww): -

e Query Text Summary (agided

e SQL Statement (nadwsnwueaduea):

Search criteria in the left hand side frame

are transformed onto SQL statement using information specified in Table 2.
The SQL statement result is displayed under the “nadwsmuueaduea” part and ad
hoc query results are displayed under the output (wedws) part. Attributes in
search criteria are from table named “asset” and “ref_asset types.” A join

attribute named
“ref_asset_types.”

“asset_type cod

Figure 15: Example 7 - Thai QBE Ad Hoc Query

e” is used to join data from “asset” and

for Statistical Query

aTRdoya 2 U sAuAuona

asset [funind] .  de
TERATIABINTIUANY
« assetid [ninfiming]

+ asset_name [faundid]

+ asset_type_code [saUssumiunined]
» original_cost [Runuufa]

« other_detaile [TinanSuniu 9)

» size_code [avuia)

= use_fife [y laiu)

Govls

asset_life_cycle_events [Finfunindimgnsaiae] R

+ asset_id [piafuming]

» asset_life_cycle_event_id [BuninidiavsEia
wenaed id]

« date_from [

« date_to [Fuifly]

+ life_cycle_code [sna04Eia)

« location_id [sviaRnuiida)

« party_id [iayAna]

+ status_code [vidanu:]

- -
WoulniBaaia

Fnanau
ref_asset_supertypes [UsinmphuadGuninddnaiq
« asset_category_code [nidwanfuming] LECE LY DL
+ asset_supertype_code [dunsniimiayszn
wulad)
= @sset_supertype_description [fiabuin
Funfmdmnngpinlod]

ref_asset_types [UssLrm@unindidnaiy

« asset_supertype_code [Runindniasziam
o)

+ asset_type_code [imlmimBuning] COUNT{asset.asset_id)
« asset_type_description [Ara8unsniszim FROM ref_asset_types
Sund)] JOIN asset ON asset.ass

GROUP BY ref_asset_typ
ref_size [sumTm]

» size_code [samna)

foyaall © dounBaaii

+

fpBnptsamiuning, isUmmuning, COUNTaBuning]

TadunTrd

-

COUNT = au

(3

ieUmrmBuning
+ ituseLmiundng
COUNT[Wafun ~

[3(F)

51 Lt

warABBLNEUELmEwn i, BiEUTmamEwnine, COUNTImaRwning] uus
muntmbzmBuning Taa COUNT[TawnIwd] snnndn 2

uval

HaaNsNIBILEaAILEA

SELECT ref_asset_types.asset_type_description, ref_asset_types.asset_type_code,

et_type_code = ref_asset_types.asset_type_code
es.asset_type_code

HAVING COUNT (asset.asset id) > 2

ar g
« size_description [Aafuieowial HAaaws
moduisdsznniuning adreimBuning COUNT[miadumind]
ApnTaLmeT T000 4

Figure 15 displays ad hoc query using

Display Data = asset_type_descri

the following searching criteria:

Query Type (Usznnmsdvdudeya) = Statistical Query (Joyaigaada)

ption (fesurelszanaunind), asset type code

(5walszianauning), COUNT (asset_id) (COUNT (s#adunsnd))
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Group By (misaw) = asset_type_code (svailszinnduning)

o First Operand (Aggregation Function) = COUNT (asset_id)
0 Comparison Operator = ">"
0 Second Operand (Value) = 2

Query Text Summary (ajldedinw) = “Display asset_type description,

asset_type _code, COUNT (asset_id) grouped by asset type code having
COUNT (asset_id) > 2.” The query text summary in Thai is displayed under

e Condition (Feula): -
[ ]
e Statistical Condition:
e Order By (5eww): -
[ ]

the “agildednw” part.
[ ]

SQL Statement (naswsnwueadouea): Search criteria in the left hand side frame
are transformed onto SQL statement using information specified in Table 2.
The SQL statement result is displayed under the “nadwsmuueaduea” part and ad
hoc query results are displayed under the output (wedws) part. Attributes in

search criteria are from table named “asset” and “ref_asset types.” A join
attribute named “asset type code” is used to join data from “asset” and
“ref_asset_types.”

Figure 16: Example 8 - Thai QBE Ad Hoc Query for Statistical Query

Aatoya o Urzinnn1riuRusona ~ doyaaly © doyaiBaaii
asset [Sundng . gt e o - -
l] unqaﬂd’mmﬂnq ApBunoussamBuning, sisussianBurdng, COUNTInTaRuning] <+
« asset_d [1ialuning] [~]
« asset_name [Eofuning] O
« assel_type_code [niauszuamBuning] afundnd - COUNT ~ ay
«» original_cost [funuiis]
« other_details [neazBeniu 1] O o .
. siza_code [ninmrnl fGouls s - > - 15000 v ay
« use_life [Brgnra1dem]
asset_life_cycle_events [Finfunindiva ot v
+ assetid ["iaRuning] . - v«
« assetlife_cycle_event_id [luningaeiEin [NIEL T admamBuning -
mnnind id] > B
« date_from [vinduii] . if
« date_to [Fuiily] g
« life_cycle_code [ninaassdiin] = 2
« location_id [mWanoiid] WoulmBaada COUNT[sWaRwm = > - 2 v Ay
« party_id ["Waysnaal
« status_code [vWaantuz] =
i71]
ref_asset_supertypes [UssurmaitofBundnlings)
« asset_category_code [sWawiaaihuning] IS ELEL T -
« assel_supertype_code [funindmializnn
quwed) g A b z =
+ asset_supertype_description [f08u8 LrE LLRTRH] uanABunstsmiuning, sausaamBunding, COUNT[swduning]
Tuningilrunmgualed] Taefdupufisannndt 15000 sl uriaussumBundwgd Tan COUNT[a
Sundnd] snnda 2
ref_asset_types [UsinmBundndinaga)
« asset_supertype_code [Aunfmdniadszum udas
fuiled] e
= asset.type.code [nfimtsinmuniini] HaaWsSA BB EAIUDA
« asset_type_description [feBunisyszum
funing]
SELECT ref_asset_types.assel_type_description, ref_asset_types.assel_type_code,
ref_size [swnalny) COUNT(asset.assel_id)
« size_code [wanun] FROM ref_asset_types
« size_description [f10Bu1naua] JOIN asset ON asset asset_type_code = ref_asset_types assel_lype_code
WHERE assel.original_cost > 15000
GROUP BY ref_asset_types.asset_type_code
HAVING COUNT(asset.assetid) > 2
ar o
HAaaws
Apfumlwinmiuning madmnmfuning COUNT[nAunins]
ABRImET T0OO01 3
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Figure 16 displays ad hoc query using the following searching criteria:

e Query Type (Jsznnmsdvdudeya) = Statistical Query (VoyaiFaaia)

e Display Data = asset_type_description (fesuinlszianauning), asset_type code
(5Wadszanduning), COUNT (asset_id) (COUNT (s¥adunind))

e Condition (iFeula):

o0 First Operand (Attribute) = original_cost (funwiaw)
0 Comparison Operator = ">"
o Second Operand (Value) = 15000

e Group By (imismu) = asset_type_code (sailszinnduning)

e Statistical Condition:

o First Operand (Aggregation Function) = COUNT (asset_id)
0 Comparison Operator = ">"
o0 Second Operand (Value) =2

e Order By (5eww): -

e Query Text Summary (ajdediow) = “Display asset type description,
asset_type _code, COUNT (asset_id) grouped by asset type code having
COUNT (asset_id) > 2”. The query text summary in Thai is displayed under
the “agildednw” part.

e SQL Statement (nadwsmuueadauea): Search criteria in the left hand side frame
are transformed to SQL statement using information specified in Table 2. The
SQL statement result is displayed under the “wadnwsnwueadea” part and ad hoc

query results are displayed under the output (wadws) part. Attributes in search

criteria are from table named “asset” and “ref_asset_types.” A join attribute
named *“asset type code” is wused to join data from “asset” and
“ref_asset_types.”

5. Conclusion and Future Work

As reported in this paper, a prototype of Thai QBE for ad hoc query was designed
and implemented as a web application. The concept used to design Thai QBE was derived
from QBE of Microsoft Access DBMS. User interfaces of Thai QBE were designed to
support Thai language for easy use.

Thai QBE consists of two main features: Thai QBE General Query and Thai QBE
Statistical Query. The Thai QBE General Query is for querying general data and Thai
QBE Statistical Query is for querying statistical data. The prototype was implemented
and tested with fixed asset database. The experiments in the study prove that the Thai
QBE could be a powerful tool to query ad hoc data. Thai QBE can be applied to query ad
hoc data from other databases. A developer can just change fixed asset database to a new
database to perform ad hoc query, with Section A of research methodology modified as
seen functional for a specific purpose.

It should be noted that the Thai QBE is not applicable for database schema
containing recursive relationship. The system can be further designed to cover a recursive
relationship.
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