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ABSTRACT
The objective of this research to increase distribution channels of Ban Hong products,
Mae Ramat Subdistrict, Mae Ramat District, Tak Province. To development E-Commerce for Ban
Hong products, Mae Ramat Subdistrict, Mae Ramat District, Tak Province, and to assess the
satisfaction of users of online marketing systems for Ban Hong products, Mae Ramat Subdistrict,

Mae Ramat District, Tak Province. The first step is collecting data to analyze and design the
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E-marketplace system. And evaluate the online marketing system by 5 experts. After that, the
system was tested and transferred technology to use online marketing system to community
enterprise members. By evaluating the satisfaction of users from a sample of 30 people, it was
found that the evaluation results from using the system were at a very good level.

Keywords: E-Commerce, Ban Hong, Mae Ramat, Tak Province
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ABSTRACT

Information technology (IT) is able to increase the growth of start-up business by leaps
and bounds (a.k.a. unicorn). Much type of operation adopts digital process as a business
customer service. It appears that many IT job positions are required in the job market (e.g., 1)
software developer, 2) system analyst, 3) UX/UI designer, 4) project manager, 5) software tester,
6) data scientist, 7) network engineer and 8) security specialist) from the online recruitment
platforms (e.g., JOBTOPGUN and jobsDB). However, many inexperienced fourth year IT students
cannot choose what IT job positions are really suitable for their IT skills (a.k.a. computer literacy).
This paper formulates the association learning to discover the impact patterns between IT
subjects and job positions as a rule-based decision support system for the fourth year IT
students. All IT subjects are 1) structural programming, 2) object-oriented programming, 3) data
structure and algorithm analysis, 4) digital circuits, 5) system analysis and design, 6) mobile and
web development, 7) software engineering, 8) project management, 9) software testing, 10)
management information systems, 11) games development, 12) data mining, 13) machine
learning, 14) big data and database, 15) cloud and operating systems, 16) computer architecture,
17) computer graphics, 18) computer security, 19) embedded systems and 20) computer network,
severally. In a nutshell, this system can be seen as the human resource intelligence that makes

the new employees select their IT jobs according to computer literacy.

Keywords: HR intelligence, IT job matching, Decision support system, Association learning,

Big data analytics

1. Introduction
In our disruptive world, information technology (IT) plays the main role as business
competitiveness [1]. IT implementation is seen as a shorter way to accomplish any industries in
terms of speed, accuracy, convenience or cost. Accordingly, most successful start-ups adopt

digital processes to produce many different types of operational service within a short time as
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their business reliabilities [2]. It is not surprise that why IT has a wide branch of knowledge
groups: software engineering [3], sames development [4], big data [5], authentication [6-7],
medical and healthcare informatics [8-9], geo-informatics [10-12], Image forensics [13], cultural
image tagging [14-16], GPS-based intelligence [17-19], gesture recognition [20-21], facial attributes
[22], tourism scene classification [23-24], cloud-based computer systems [25-26], signal processing
[27], image analytics [28], and internet of things [29], etc. As well as the age of business
intelligence (BI) that many modern Al-based applications are implemented: deep learning [30],
image classification [31-33], natural language processing [34], optimization search [35-36] and QA

robots [37-38].

Data manipulation Discovery of patterns""-.., Some rule-based impact patterns.""i._
P — : yconfidence patIernl, pattern,, .. !
Collection E:: -« pattern : yes @
4 Data from i Using20IT subjects Impact Notimpact
., 10,526 ITgraduates: *,. andoneof8jobs : i

Figure 1 The impact pattern discovery between [T subjects and job positions

As for the online recruitment platforms (e.g., JOBTOPGUN and jobsDB), many available
IT job positions are required [28]: 1) software developer, 2) system analyst, 3) UX/UI designer, 4)
project manager, 5) software tester, 6) data scientist, 7) network engineer and 8) security
specialist, etc. IT major consists of computer engineering, computer science, information
technology, business computer and management information systems. Unfortunately, most
inexperienced IT students (e.g., computer science, information technology, business computer
and computer engineering) who never work in any IT industries and also do not know those IT
job descriptions [39-41] In a nutshell, they cannot choose what IT job positions are really suitable
for their IT skills (a.k.a. computer literacy).

In this paper, we design a decision support system for the fourth year IT students by
discovering the impact patterns between 20 IT subjects (as the IT skills) and 8 job positions (as
the suitable jobs) from the list of 10,526 graduates, as shown in figure 1. All IT subjects consist of
1) structural programming, 2) object-oriented programming, 3) data structure and algorithm
analysis, 4) digital circuits, 5) system analysis and design, 6) mobile and web development, 7)
software engineering, 8) project management, 9) software testing, 10) management information
systems, 11) games development, 12) data mining, 13) machine learning, 14) big data and

database, 15) cloud and operating systems, 16) computer architecture, 17) computer graphics, 18)
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computer security, 19) embedded systems and 20) computer network. Our rule-based patterns
are mathematically modeled by association learning.

The organization of this paper consists of 5 parts. Data manipulation is in part 2. Part 3
and 4 describe discovery of the patterns and some rule-based impact patterns. And the part 5 is

conclusion.

2. Data manipulation

Some frequent asked questions (FAQs) from IT students are arisen as what job they
should do?; what organizations provide high salary?; what the different job descriptions between
developer and tester?; or what suitable job for them is? etc. In fact, IT expertness can be
observed by what the student’s strength/goodness is. To answer those FAQs by the statistical
records, this paper formulates the rule-based association model from the data collection that

contains of 10,526 graduates.

Each record consists of 20 IT subjects (1) structural programming (SP ), 2) object-
oriented programming (OP), 3) data structure and algorithm analysis ( DA), 4) digital circuits
(DC), 5) system analysis and design (AD), 6) mobile and web development (MW ), 7)
software engineering (SE ), 8) project management (PJ), 9) software testing (ST ), 10)
management information systems (IS ), 11) games development (GD ), 12) data mining (DM ),
13) machine learning (ML), 14) big data and database (BD), 15) cloud and operating systems
(CO), 16) computer architecture (CA), 17) computer graphics (CG ), 18) computer security
(CS), 19) embedded systems ( ES ) and 20) computer network (CN ),; and one of the 8 jobs (
1) software developer (SD), 2) system analyst (SA), 3) UX/UI designer (UD), 4) project
manager (PM ), 5) software tester (TT ), 6) data scientist (DS ), 7) network engineer (NE)
and 8) security specialist (SC ). By the way, the grades of IT subjects can be A, B+, B, C+,C, D+

and D, severally.

3. Discovery of the patterns

All rows (consists of 20 IT subjects and one of 8 jobs) of the collection are used to find
the association between IT subjects and job positions [41] as the frequent pattern discovery.
Association learning [41-42] is a rule-based model for finding the association between parameters.
Some works discovered the insights by factor analysis, e.g., effect of IT students in full-time job
[43] and effects on learning performance of students using social media [44]. To this end, the

insights can be mined by the frequent patterns between IT subjects and job positions.
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To give an example, assuming S as the sample space, the set ML(A) as grade A in
machine learning and DS as data scientist that both ML, or DS are the subsets of S . The
relation between ML, and DSis called support, mathematically defined by (1), where ¢ as

an empty set.

(ML, =S) (DS = S))— (ML, N DS) z ¢) (1)

Such an association that “if the student gets ‘A’ in Machine Learning (ML(A) ), then the
IT job is Data Scientist ( DS )” is basically defined by (2).

n(ML, N DS)
n{ML,

IT,, =(DS), if ML,; conf = x100 (2)

(A)

The association is indicated by Conﬁdence(conf:

where N(®) as a number of members within the set.

4. Some rule-based impact patterns

The implementation is done by PyCaret's module. For discovery of the impact patterns
between IT subjects and job positions, the confidence acceptance is set as equal or greater
than 50% (conf >50) that can be applied to active learning [45] in IT classroom for student

guideline. The accepted associative rules are classified as their 8 job positions.

4.1 Software developer

As the associative linkage in (3), mobile and web development (MW ), cames
development (GD), system analysis and design ( AD) have the impact patterns to software
developer (SD). Since these subjects totally concemns the programming skills in depth.
Surprisingly, digital circuits (DC ) also have the association to this position that the subject may

concern digit computation and logical thinking.

MW, ,, W MW,g,; conf =92%
GD,,; conf =83%
(DC(A) v DC(B+)) M MW(B); Conf = 75%

(GDg,, UGDg, UGD,c,,) M (AD ,; UAD,g,,); conf = 63%

T, = (SD), if

job
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4.2 System analyst

This job position needs to draw a diagram showing the relation between entities. The
associative rules from (4) consequently are big data and database (BD), system analysis and
design (AD) and software engineering (SE ). Moreover, object-oriented programming (OP)

refers to programming in a large-scale system that needs to class division and developing

teamwork.
BDs W BDg,,; conf =86%
AD ) N (BDg, W BD,); conf =77%
IT,, = (SA), if{ (SE., U SE) NOP,); conf =72% @)
SEn MORg.,; conf =67%
(OPs) WOPg,) N ADg,; conf =52%

4.3 UX/UIl designer

This job has a less number from our collection. Most UX/UI designers (UD ) understand
the workflow of software coupled with the step of usage and user-friendliness. However, most of
them do not have the high grade in programming or network subjects. The related subjects are
system analysis and design (AD), software engineering (SE ), object-oriented programming

(OP), computer graphics (CG ) and structural programming (SP ), as defined by (5).

SEc.) Y(ADg,, w AD; U AD,); conf =76%
OPc,) N SEc,; conf =68%
IT,, =(UD), if (CGn WCG,,) N SPe,,; conf =66% (5)
OPg) N (SRg) W SPc,,); conf =57%
OPc,y NSP¢,y N(CG g WCG,,); conf =50%

4.4 Project manager

By (6), project manager (PM ) needs both technical skills and business vision. Most
important e-business subjects are project management (PJ) and management information
systems (IS ). Some technical skills are also concermned: system analysis and design (AD),

software engineering ( SE ) and object-oriented programming (OP ).

P VP, UPJ g, conf =96%
IS VIS, IS, conf =94%
Y SEg,) USEg) N (ADg, U AD,,); conf =87%
(PIay N IS 4) N (AD ¢, WOR.,)); conf =81%

IT,, =(PM), if (SE (6)
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4.5 Software tester

From the collection, software tester is one of the most interesting jobs. Most students
misunderstand the software tester (TT ) that does not require programming skills. Actually, the
software tester needs to write a script to test the correctness of software [46]. From the
discovery, the related subjects are software testing (ST ), software engineering (SE), data
structure and algorithm analysis (DA), structural programming (SP ) and computer security
(CS) as (7). Surprisingly, some of them have high grades in programming subjects; it shows that

software tester also requires programming skills as well as software developer.

STy U ST,y conf =94%
SE (s M ST,; conf =91%

(STigy Y STc,y) N (SPg,y) USRg USR.,,); conf =84%
ST N (DA, U DA, ) N (SPg, U SRc,)); conf =77%
STy N(CS(sy WCS,,); conf =70%

SPg.y M ST, conf =66%

SEc,y N ST,y N DAg.,) =39%

(CS) wCS,)) N (DAg)); conf =51%

1T = <TT>, if

4.6 Data scientist

Data scientist (DS ) - a new IT position requires statistical and programming skills (as 8).
The Al and data science subjects consist of data mining (DM ) and machine learming (ML ). For
data engineering, cloud and operating system (CO) and big data and database (BD) are
required for centralized/decentralized big data infrastructures and platforms. Logical thinking and

programming are also related to data structure and algorithm ( DA) and digital circuits (DC ).

DM, WML, ; conf =96%
DM, W DM 4g,, UDM 4 conf =92%
(MLg,, UDM 4,)) " (BD, UBD,,); conf =88%
1T, =(DS), if{ MLg N (DC, WDC,, wDCq); conf =84% (8)
COy NML,) NBD,; conf =78%
DAc,) "DMg,, N (DC,y U DC); conf =67%
DA, NDM "ML, N DC,; conf =50%

4.7 Network engineer

From (9), this job needs to know the overall system linkage that covers the 7 layers of

OSI model, hardware architecture, routing algorithms and cloud platforms. Consequently, all
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subjects are data structure and algorithm analysis ( DA), digital circuits (DC ), big data and
database (BD), cloud and operating systems (CO), computer architecture (CA), computer
security (CS ), embedded systems (ES ) and computer network (CN ).

(CA, WCAG,,) UCAG,; conf =81%
CN s WCN g5 conf =76%

ES, NCN, NCA, N DC,; conf =65%
DA¢., N (BDg,, UBDg, UBD,,); conf =57%
(CSs) W BD,)) NES4,,; conf =54%
(DA, W DAg,)) v (DC, wDCg,,); conf =50%

IT,q = (NE), if

4.8 Security specialist

Security specialist (SC ) sometimes looks like the software tester who tests the software
before its employment. This job has a responsibility to test the security of entire information
system with its connections. The important key subjects are related to data structure and
algorithm analysis ( DA), digital circuits (DC)), big data and database (BD ), cloud and operating
systems (CO), software testing (ST ), computer security (CS ), and computer network (CN ),
as (10).

CS(y N (DA, UDAg,)); conf =79%
(BDg) W BD,)) " DA, =73%
IT,, =(SC), if STy NDC,y NCO,,, =68% (10)
(CN (s WCN 4, ) NCS, =60%
(DAg,) W DA¢,)) N (CS 5,y WCSg) =57%

5. Conclusion

Since information technology (IT) is the full lineup to increase the growth of business by
leaps and bounds. Many IT job positions are available on the online recruitment. As it is under
the problem in human resource department that many in experienced students do not know
what IT job positions are suitable for them? Many graduates spend 2-3 or longer than 5 years to
find the suitable positions according to their abilities. This paper discovers the impact patterns
between IT subjects and job positions using association learning. All rule-based patterns are
formulated by matching between 20 IT subjects: 1) structural programming, 2) object-oriented
programming, 3) data structure and algorithm analysis, 4) digital circuits, 5) system analysis and
design, 6) mobile and web development, 7) software engineering, 8) project management, 9)

software testing, 10) management information systems, 11) games development, 12) data mining,
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13) machine learning, 14) big data and database, 15) cloud and operating systems, 16) computer
architecture, 17) computer graphics, 18) computer security, 19) embedded systems and 20)
computer network; with one of 8 job positions: ) software developer, 2) system analyst, 3) UX/UI
designer, 4) project manager, 5) software tester, 6) data scientist, 7) network engineer and 8)
security specialist. For the measurement, the rule confidence is accepted at 50%. In a nutshell,
the discovery of rule-based patterns is able to be used as a web-based decision support system
for IT students that drive the future human resource intelligence. The students use these rules as
a guidance to investigate their subject grades and [T skills to select the job positions by
comparing to those historical patterns. For more intelligence, the Al can autonomously select the
appropriate job for the students using only their transcript by natural language processing on the

large-scale textual information.
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ABSTRACT
Forecasts convenient and accurate can help create a competitive advantage, including
Plays an important role in various business organizations. Due to economic changes affecting

consumers purchasing choices, consumers' demand for products is uncertain. studying and
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comparing forecasting methods for forecasting product demand. To study the problem of
forecasting and to find the most suitable forecasts. There are 3 forecasting methods used in this
study: Moving Average, Simple Exponential Smoothing, and Double Exponential Smoothing Method
and select the appropriate forecasting method based on the least expected mean Absolute
Deviation method. The results of the study of the condition of the forecasting problem arise from
the prediction of experience. Also, there is no standard forecasting method. Including technology
for forecasting, thus causing the lack of accurate forecast from the simulation, the most suitable

forecasting method is Simple Exponential Smoothing with the least value.
Keywords: Forecasts, Simple Exponential Smoothing, Consumers demand
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ABSTRACT
The objective of this research is 1) to develop and validate the efficiency of interactive
multimedia using the program basic Adobe Audition, 2) to compare the learning achievement of
interactive multimedia using the program basic Adobe Audition between pretest and posttest, and

3) to study the gratification of interactive multimedia using the program basic Adobe Audition. The
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sample of research was 30 students using the purposive sampling method. The research tool
comprises of the interactive multimedia using the program basic Adobe Audition, media assessment
form, learning achievement test and gratification assessment form. The data analysis were
elementary statistics include the mean, standard deviation and dependence T-test.

The results of the research showed that: 1) The efficiency of interactive multimedia using
the program basic Adobe Audition in the good level, 2) the learning achievement of posttest higher

than that of pretest significantly at .05 and 3) the gratification of students in the high level.
Keywords: Multimedia Interactive, Program Adobe Audition
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