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have taken in regular semesters from 2014-2017. The academic TABLE I

fact table contains  totalScore, totalScoreWeight[# Topic User Computer Remarks
midExamScore, and finalExamScore as measures while the (Executive) | Assistant Dialog
dimension tables used are students, times, and faculties Dialog Script Script
The star schema for financial business process describpd | Greetings Good Good[Morning | tomptter
. [Morning |Afternom Assistant
every row of the total amount for each disbursement proposagl Afternoon [Evening],Sir shall correct
submitted by any given unit in the university. It is worth noted [Evening], XVHUV
that every unit is permitted to submit the proposal more thah BELA Wf%ngly_
once a month as long as the total amount of all proposals in ohe Zféetintéme
month does not exceed a certain limit set by the university. The (time
financial fact table contains one measure which is amount awareness)
while the dimension tables are unit and times. -
How are you | | am feeling good,
Dt Coftecti today? Sir. Hopefully, |
i Anasie will serve you bette
today, Sir. And how
JL are you, Sir
Data Alhamdulillah | ThankGod, Sit Is
Warehouse , | am doing | there anything| carf
Desien and ETL good do for you, Sir
S « «
o on 2 | Request for| What is | External or interna
Inquiries News WRGD\1 news, Sir?
— —~ education
L 37 news?
e e, Information External, These are the [ist
Dialog) Page and please Sir. [Show the top
Related DB three list and rea
Queries the news title].
e o~ Which news you
2 W< like to read, Sir, the
Main EIS Page Design 131, an or 3rd?
and Implementation
{Integrating Agent, « «
Dashboard Pagel
. 3| Request for[ Show Display the Dbar| Follow-up
Fig. 1. Research Methodology Executive | academic chart of averagq event. The
] Information | performance | GPA per faculty in| second ang
Both data warehouse star schemas were then physically | on _ chart the last4 years later series
implemented and followed by ETL process design usin Academic of inquiries
: . . : Performance are related
Pentaho Data Integration. This particular step was ended with and based
the execution of the ETL process which extracts data from Drill-down on | Show the bar char| on  the
corresponding source tables in operational databases, Faculty ~d | of average GPA jnjtial
forms the data and load theminto the data warehouse [Agriculture | the lasta years per| inqiry.
transfo : |[Economy department in thq The
%DVHG RQ WKH VW D UpossiteriiiesHfpH A X W LY H v | [Engneering | same faculty computer
academic and financial information were identified and ﬁggn "
formatted in the form ofa dialog scenario Part of dialog gggé??n\q’gnfi” gpg\%ﬁgsebg;%h;r previous
scenarios ertten.m English (translated from original scr!pts [Chemical student intake year |nf8rmatlon
written in Indonesian) between the user and computer assistgnt Engineering| | inthe last4 yearsin | 2" bine i
is shown in Table.! Industrial the  departmen{ CoMPNe it
] ) ] ] Engineering| | selected followin
Two parallel steps which are agent design and information letc] informa?bn
dashboard design were then execufdte agent design was to correctly
done using Dialogflow as shown in Fig. 2. The dashboard page predict the
was designed using Chart.js, PHP and Javascript. The last step '”tgm'on
was designing the main page and integrating it with the arn .

) . information
Dlalo'gflow agent anq corrgspondlng dashboard pages as wgell needed by,
as with the ResponsiveVoice JS. the user.

(«) («)

4 | Request for| Show me| Display the bar| Followup
Executive financial chat of | event. The
Information | performance | disbursement second andg
on Financial| chart in | proposal of all first| later series
Performancg [January| level group of | of inquiries
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# Topic User Computer Remarks If the voice recorded was interpreted as a command, the
é'?;‘focust'c‘r’f)t ASS'StSaCr;it 2'3'09 system will map it to the correct Intents defined in the
gscrp P Dialogflow which will then call the corresponding dashboard
February] university are relate page, execute the database queries, and return the results in the
ge'geum':b;]— ‘r’nrg;‘?r'lzggl‘;rc‘t”eéhe g"r‘]d b‘;"ﬁgc form of chart to the graphical output section of the main page
initial along with text message into to input/output (console) as well
Dhrm]:_dOW:W Onl D};SIO'%Y lt(ze ba; inquiry. as to the ResponsiveVoice JS and finally send the
the first level| chat breakdown of| The i i i
group disbursement tomputer corresponding voice to the speaker timely.
[Faculty| UPT]|| proposal of the agent will
Lemba second levebrou
Bil’O] ga of univgrﬂyp ;?gViOUS Text-to-Speech APl Local Web Application MLP Engine
organization undel jnformation
the firstlevelgroup | and
selected in  thd combine it Main Page
mon_th selecteq Wlth -/L:lser—AssistantDialgg -\.
previously following Vorce Input
information
Drill-down on| Display the bar n ,
the name of| chat breakdown of torgé’ige?ﬂé o P
the  second disbursement i‘?ltention ( \ | {Console) | (" Dialogflow (APLa)
level group| proposal of the unit nd Ne—— Process
under the secon{ & : , . . «  Speech-To-Text
Ievelgroupselected information Responsive | Graphical Output | * Intents
i needed by Voice J§ : : . Enities
n the anth the user | Voice Qutput | Output/Fulfilment
selected previously ) e — - TextResponse
-~ Webhaok . A

Dashboard Page

Fig. 2 shows the block diagram of the business intelligen
assistant (BELA). It presents the high-level interacting
components of the systems that can be grouped into thr
separate sub-systems which are TexGpeech, Local Web
Application, and NLP Engine.

| Academic Page |
| Financial Page |

| Other Page |

After searching and careful examinations, ResponsiveVoic
JS was used since it was the best in term of simplicity oo
accuracy, and voice quality compared to other similal Warehouse
applications availablen the Internet. Moreover, its license —
policy was suitable for aon-profit organization such as
university.

Fig. 2. Block diagram of Business Intelligence Assistant (BELA)

Dialogflow on the other hand was selected as a Natural Fig. 3 presents the all the intents designed in Dialogflow,
Language Processing (NLP) Engine for the systems since it {garious training phrases to recognize the user voice command
powered by Google Machine Leaming (ML) technology which|ry |LQDQFLDO UHODWHG ,QWHQWYV 30D
offers power, simplicity, and security at the same time forspyppHWHUV RI ,QWHQWYV 30DSRGEDQ N
agent/assistant design and integration with local web QWHQWYV *ODSRUDQ NHXDQJDQ"’
applications. _—

laporan keuangan

Intents

The local web application consists of four components
which are the main web page, dashboard pages, da
warehouse, and webhook. The main page serves as the primi
and only interface the user can interact with the system. Th 0
main page prompts the user to start sending voice message
command to the systemby pressing a voice record button. Tt
recorded voice is then sent to the Dialogflow to be recognize«
analyzed and interpreted. All voice input will be printed back(a) (b
to the User-Assistant Dialog section along with the textual
reply depending on the result of the voice recognition and the
interpretation. If the voice recorded was interpreted as a
greeting, the systemwill return a greeting textual message both
to the input/output (console) section and to the
ResponsiveVoice JS which wil subsequently return the
corresponding voice to the speaker device at almost the same
time.
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Fig. 3. Dialogflowdesign of (a) All Intents, (b) Training phrases, (c) Action

and Parameters of, and (d) Entities. Fig. 6. Drill- down request for economic faculty financial performance chart

academic performance chart and the system responds

The system that has been.developed were then tested an propriately by displaying comparison of students GPA in
compared against the scenario prepared. A number of testigair respective faculties in the last 4 years

results are presented in the following series of figures.

EL
@Ehmq."@nm,w ssistant @..-m.-.-‘\ml@n:p-n..‘_ ssistant

TOIALOG USERASSISTANT DIALOG

Fig. 7. Block Diagram of Business Intelligence Assistant (BELA)
Fig. 4. Request for first level group financial performance chart
] ] ) ] ) The perfect fulflment to a drilkdown inquiry on the
In Fig. 4, the User-Assistant Dialog section on left side ofaculty of engineering (FT) and further on the department of
the page shows the history of interactive communicationyi engineering (TS)is depicted in Fig. 8 and Fig. 9
between the user and the system while the chart on the righdspectively.

displays correctly the disbursement proposal comparison
between parties of first level group in May as commanded b@“
the user using the sentened UDILN NHXDQJDQ EX ™~ "= :
P H D Qhowtfinancialchat RU WKH PRQWK R QD vwwsmons

Both Fig. 5 and Fig. 6 exhibits the condap Ril-D RZQ~
where one would be able to drill for detailed information
generally by clicking on the particular area of the chart or othe ...
interface provided on the system. Only that in BELA, users
would only need to speak the data label name he or she
intended to further explore. Fig. 4 displays disbursemen
proposals of all faculties and Fig. 5 displays an even detaile.
disbursement proposals under the Faculty of Economy. Fig. 8. Block Diagram of Business Intelligence Assistant (BELA)

EL
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USER ASSISTANT DIALOG

Fig. 5. Drill-down request for all faculties financial performance chart ~ Fig- 9. Block Diagram of Business Intelligence Assistant (BELA)




£

ATLANTIS

PRESS AtlantisHighlightsin Engineering(AHE), volumel

H. Hickersberger & Zagler,® A voice command system for
AUTONOMY using a novel speech alignment algorithm, W.L. Int J
Speech. Technol. , vol6, pp 461, 2013

T.KuremotQT. YamaneL. FengK. Kobayashi, ant. ObayashiA
3Human-Machine Interaction System: A Voice Command Learning
System Using PL-G-SOM 2011 Int. Conf. on Manag. and Serv. Sci.
pp. 1-4 2011

E. Kurniawati L. Celettq N. Capovilla ands. George, Personalized
voice command systems in multimodal user interface, 2012 IEEE Int.
Conf. on Emerg. Signal Proépp., pp. 4547, 2012

R. Milton, D. Hay, S. Gray, B. Buyuklieva and A. Hudson-Smith,
"Smart 10T and Soft Al," Living in the Internet of Things: Cybersecur.
of the 10T - 2018, London, pp. 1-6, 2018
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,QIRUPDWLR QobCohW.SdP. & Res. (JCSCR) KSSN 2227-

IV. CONCLUSION [6]

The proposed prototype of voice commanded university
executive business inteligent assistant (BELA) has beefy
developed and proven to be effective in fulfilling user inquiries
efficiently. Executives who for some reasons are unable or
unwiling to use mouse or keyboard to operate a system can
now use their voices as an alternative. Even though thEl
potentials for future further research and developragnstil
wide open, the current version of BELA has already[g]
demonstrated to be useful, easy, and flexible.
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