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Business Intelligence (Bl) encompasses a variety of tools, applications and
methodologies that enable organizations to collect and prepare data for analysis,
develop and run queries against the data, and create reports, dashboards, data
visualizations to make the analytical results available to end users. However, most Bl
solutions in the market are platform-dependent and require particular software for
rendering. This research thus presents a platform-independent approach for visualizing
data and information using domain specific language (DSL). The syntax of DSL
developed in this work is defined with EBNF. The use of DSL scripts for rendering
provides the benefit of platform-independent as the language simply focuses on

primitive data, whereas the library for data visualizations remains intact.
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2.1 nqufiiieadas
2.1.1 mMeduwzlatuy (Domain Specific Language - DSL)

AMwIgla [4] Lﬂué’ﬂwmzmmmmﬂaLm@%ﬁgﬂﬁ%ﬁqsﬁumﬁm%’mwsﬁwmslu
Snwale dnwanis Tnsanvnzamumaiaululawuiug aunsaudesnlsiiu 3
Uszianvan laun 1) nmwdimglamunieusn (External DSL) 2) aMendnwiglatmunielu
(Internal DSL) way 3) duUsutsianIw (Language Workbench)
1. mwsuwiglawunieuen - Wunieilineadesninawilusunsumdn (Host
Language) vinsnueg Taeviluaziheinsalifuvesiaies uagld fuasdau
(parsen) lun1suszananalufinoundnduiiialdinauld wifdsaunsald
Thennsaiffidnvarandayld wu XML fregrmesnwdinglaumunieuen 1wy
SQL tJusu

2. pwswnglamunegly - @uninfiveneanuaiinsaannwiiusunsundn
é’ﬂwmzmmﬂa”wmﬁummﬁgﬂﬁmuﬂéﬁuwa A7981990390 1813 LN lALU
el laun LISP

3. fhufuudinie - Wuedesdefitislunisimunniwdimnglawm Feiidisaus

1#lunsadrelaseadievosnwsumslamuiniy uidisaudennsuile
anmmadeuvanaiesiolunswaunisdndae

Usglpwtivasniwnsumglaumuiinudade ﬁﬂﬁﬁ;ﬁ%’ﬁa@u‘[mmummﬁu a313091
arudlalunisldnielaine feludunsdeu was nnseu laglisniudosdnag
Femalumsdeulusensuannew wazdsanuiiidunwnfiawisadilaldineg dlddeny
Yofiana1nlun1siieu azaunsansisaoy uazdeasiumagiauiszuuldegied
Usgansnn iunisandosinsseninansdeasvesdldenidegsio wazdiamunszuulds)
uaﬂaﬂﬂﬁﬁqaﬂmﬂiaLﬁmqmmwﬁgﬂué’mmammw (Productivity) A311@131150U1 395N 9
(Maintainability) A118@14150v197U374 (Interoperability)ﬂ'gmmmsmﬂﬁaué’m
(Portability) auaiunsanagay (Testability) LazALENNsTL T (Reusability) [5-9]

sUnuumMshauwuunisdumsinuvesnudumzlamy Ysneusesuasdiy
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@Ej’]ﬂliﬁﬁl’m nsERNRUULAEHALINIETLWIElamuinuimgluSewe9ns

AUMUINSTIH (abstraction) MignAae uagINgduUS (syntax) Awungau [10]
2.1.2 Ugyau133ia (Business Intelligence - BI)

Uayayrgafia [11] Aelusunsudseand (Application) Iassasneiiugnu (nfrastructure)
\sesile (Tools) way wuIUUANUWAR (Best Practice) Nanansnidndetoya uagiaszi
Yoy Lien1simuIanssauy (Performance) kavadvayunisdndulanmuizay lngvialy

v € a 1 Y [ v
nsuanaradnsUayayrgsisanunsauuteentailu 4 Ussinvmdng muanuwmsnzaulunisld
NudayaveurazUsziangsna bawn 1) Reporting, 2) Analysis, 3) Monitoring, kae 4)

Prediction [12] AeSungdsennnisuaninaansdyaigsnaasulaegelunised 1

a v 6 a
M1319% 1 UssiannsuansnaansUayangsng

Reporting | 3jauiunissrusinindeyanaulaunasuluguuuuvesenarssenu lag
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Analysis wuMskanwatayagniuIe syt viliausaianudilaiu
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1) Spreadsheet Analysis ﬁﬁm‘ﬁLﬂiﬂzﬁ%’@ﬂ;ﬂaﬁagﬂugmwu spreadsheet

et runglunsUseuan SO ULVBINUNEY UIBUSEN

i

2) Ad-Hoc Query Li‘JW@WﬁLL@%ﬁW;ﬂ%qmﬁwms data query lagag

(%
0

AULDY LWUNITESN data query WBuansTIuILAUATIvIe Ao EUATTY
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3) Visualization Tools tJugendwismirfeyafiunvinisasiadunsia

(visualization) e lvigldesuausaviainudnlaladeg wu unugisy

Y

19nau (Pie chart) 2av

Monitoring

afunsiamudeyauuy real-time faanunsnidengamizdeyaiauls
15 Hute Tnsanunsauteeenliidu 3 Ussunymansall

1) Dashboard \ugudsiuvestoyaiiddyiimun Tnsfinisuaniwaly
sULuunsfndiiternudiladne 1wy Google+ dashboard

2) Key Performance Indicators (KPIs) l{usinaussaugaadlasenis wu
Return on Investment (ROI)

3) Business Performance Management L{‘Juswuﬁgﬂa%ﬁuﬁaﬁﬂﬁ
wilvaussauzassnululasinsdadulumudmne s ivioll wu

Balanced Scorecard

Prediction

yedumsvinginasiamenisaleglslueuian visewuilinvedeyads
Huadhsls esanansautseendu 2 Ussnvndndsil

1) Data Mining tJun1sdunIzusuuLag Anuduiusyesyadeyasuin
g Ingidmunendnues data mining Aenisduunuiautasdoyaidu
wadnsRanusaiilauazinlul4ldweld

2) Predictive Modelling tduunuudiasslunisiuienadniilive 1y
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For e pear ended December 31 (8 mitlionz) 002 2001 0
Cash tlows from operating activilles
Earnings from continuing operations 1,898 1571 ETE]
Adjustments o reconcile earmings fram continuing operations ta
cash flows from cperating activities:
Amartization expense 3,146 3B26 3,352
Nat benefit plans cradit {33} {121y (105}
Restructuring and other charges 803 015
Impairment charge el
Net gains on investments (2,433} [4,088) (45)
Future incame tazes 602 f8Z (130)
Han-controlling interest i3t 136 13
Other items {298} [£04) (545)
Changes in nan-cash working capital (392} 157 {1613
453 4234 2206
Cash flows from Investing activities
Capital expandituras [ER )] (4.999) (3650
Investments (6,604} (533) 14,729
Divestitures 3230 4749 654
Other items 10 122 (120
(7,133} 1907 (7,847
Cash flows from financing activities
Increase (decrease) in notes payable and bank advancas {210} [2,744) 3,730
Izsue of long-term debt 4908 2,443 2447
Repayment ot long-ferm debt (2,893} (1221 {1430
Issue of common shares 2693 ) 3
Costs relating 1o the issuance of common and preferred shares {78} - -
Furchase of common shares for cancellation - {191} (354}
Issue of prefarrad shares 510 - -
Redemption of preferrad shares {306} - -
lssue of equity securities and convertible debantures
by subsidiaries to non-contralling interest 206 1,458 40
Redemption of preferred shares by subsidiaries - (347 (205}
Dividends paid on commen and preferred sharas (1,042} {1,033) (328}
Dividends paid by subsidiaries to nan-controlling interest {468} (357) (240}
Other items {46} 72 110
321 (1.848) 3,585
Eftect of exchange rate changes on cash and cash equivalents k| 12} (19
Cash provided by (usad in) continuing aparations 613 1477 [2075)
Cash usad in discontinued aparations {936} (L168) (60}
Net increass (decrease) in cash and cash equivalents {263} 309 (2 135
(ash and cash equivalents at beginning of yaar 69 a0 2,395
Cash and cash equivalents at end of year 308 i 260

Y

Uil 2 fegalyangsnauseinm Reporting (IFRS Balance Sheet)[13]



Time Tracking Log

[ pea v M 2] Toduy Thiz'week
Cove: | 22013 aMg &
HOLES  1.75 213 475
Fhme: 2120 1.75
22 ]
Current Pericd 2z U
Sart: AMEF13 A3 U
End 2213 (7 dw) o4 o
HOLRS 145 TOTAL 145
.. Rwt Breaks End ype  CUTTERE )
i LT LT Time il Period e
aME1F ehor Haki day Frogd 30044 500 P &00 Yo »
21N13 Cumomer 1 FH0 A 45 FOF 4TS yes
2213 Cumomer 1 00 40 15 10004 | 1,75 [
D he
0 L5
ifu] [
Ly e
[l ne
a0d no
Qi) no
i) no
L] nee
Qi) nd
i) no
(il [
Qi) o
i) no
(i) [
d‘ U 1 a . .
5U# 3 Megelayaygsnadsenn Analysis (Timesheet)[14]
Pageviews by browser (past 24 hours) Pageviews by browser (past 5 days)
100 H Mabile i Civome
Safari I Firefox
% : :fEirefox : :anna Safari
M Chrome
50
. EADN
0 8:00 PM 12:00 AM 4:00 AM 8:00 AM 12:00 PM 4:00 PM
This is a sample text region to describe this chart. Notes go down here
Impressions by advertiser Impressions by device Impressions by country
200 W Initech 200 W Phone 200 M New Caledonia
111 Acme, Inc. I Other I Chie
M Bluth Company 150 I 150 I Luxembourg
I Duncer Miffin 1 Belgium
I Norway
100 M iraq
¥ Dominican R,
® et
o o 1Y
8:00 PM 400 AM 12:00 PM B00PM 4:00 AM 12:00 PM 8:00 PM 400 AM 12:00 PM
1200AM 800 AM 4:00 PM 1200 AM  8:00 AM 4:00 PM 1200AM  8:00 AM 4:00 PM

Y 1

g‘dﬁ' 4 fpgnadeyayngsnauseian Monitoring (Dashboard)[15]



$GOLD Gold - Spot Price (EOD) ChE ©5tockChartscom
22:Dec-2014 Open 1196.00 High 120360 Low 1170.70 Close 1177.00 Volume 122.8Kk Chg -17.50 (-:1.47%) v
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JUN 5 fegedyyrginauseian Prediction (Teyansinainaainyiu)(16]

o/

2.2 uIeNNeIUa9

2.2.1 A Domain-Specific Visual Language for Report Writing Using
Microsoft DSL Tools

Dantra kagamz[17] ladnausniwiniwdnniglauu (Domain-Specific Visual
Language) @115Un1509n918974U Lagldiaieslle Microsoft Domain-Specific Language
Tools Tun1seenuuy Fwwaansnlane @nsuRues Prism report writer language (RWL) 619

U7 6 Tag anwn RWL Wunwdildluniseensiesnuvesnguuiem Prism

Y

B T e N e
o M o geserntedr
7 This code wat genscates oy & t2al.
Lo
" Chneges 1o Inls ¢0le may coute Incorrect benavior and wiil ve loat |¢
" the code 1% regenerated.
"
PN Generates on G/06/2008 3:35:46 aum,
" ToelVeralon 1,0.0
W <Tauto-generates>
Il /Jieessciseseessserssnseessessreeesteneresessssanseessrtenessisseesusersene
Coge Ru_CXAPFLE_0)
s Iype Stancere
oAscess 78R
Nawe *Report Wrlter Puample 03¢
S T U L
Print A_CUST - RM_WANE
an
Chaore (QM_CUST_COOE, Match, 2w _CUST)
4 Prise QUTIILE;
3 trd
0

U7 6 @rFURn1w RWL [17)
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MuATelddnauenszuiunisiiaudegud 7 lnsudseanidu Junoundn
Usznausme

1. eenuuUmmliLAG (meta-model) 990191 RWL
2. dodrianlianusaesuielimewnnlunarzgniddsulvsglusuuuuveny
3. Waundynsalnin (visual notation) way in3esled wiummluing AlRlYY

(user) aunsaldaule

WL Weriarhd ook

-
=

DSL Tooks

Shell

Teel Temgplales

Lisaar IDaeg g ey Simgmeciris.
JUN 7 nszvruniseankuusignulagldniwaindmislasmndangivg [17]

[

ae19l5An11 uITesanailaRauin eI launatusalylanunisesn

'
=) aa v

189U FIAINTINAT 9D NTANWALLANIZINDN1T00NTI8UDN o nNadnsAlaLdy

a a ea Yo A | a o . )
LWﬂﬂaﬁiﬂﬁwanqiﬂisg’LﬂﬂULﬂi@ﬂﬂ@m@ﬂm’mﬂﬁqui@W Prism 14U
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a (%

LUIAALAZISIY

mATeiliinausunsses nuuULazTR A B Nl UM unadas
d1uUsEnoULanINaUsENauURlE 4 sunaundn Laud 1) n153tAsizlaluy (Domain
Analysis) 2) N1599NLUULNATLLLAS (Meta-model design) 3) NMDBNLUUMNYFURUSAIY
Jumzlatuu (DSL Syntax design) wag 4) N15WaIUNALA3dIU (Parser development) 619

wanaluguin 8

Domain Meta-model DSL Syntax Parser
Analysis Design Design Development

[
o

JUN 8 TumaunsiaInsdnzlawudmivaisdinysenaulanIHanm

3.1 M5ATITRLALIU

a A

L‘rﬂu%um@umiﬁ’li’sﬁ]%@W@TLL’J%ﬂ@@WSﬁﬂﬁ]ﬂﬁ@gﬂuﬁ@wmG] uaz A 1zAlagli
LendruvesRuATFoanaIndrunsTunan tevhnsmdiuUseneusaiy (Primitive
components) audsdayadug MAvates doyailiarnnisiinsiziazgniimldlunis
gonuuuLazad1aualuna MneduRus wazfuasdiiorinisulasansuiniwndy

LUUINADIAINUNRUNY

3.2 N159NUUULNANLULAR

'
a =

drudsgnaunaninanin (visual components) vestyngsianiaula Usenousie
JoA13 (Text) 1574 (Table) 3Un 9 (Image) waundl (Chart) Tudiuurugiiagsosiuunugd
wane lawn wnuiiue (Bar Chart) wnuQiiaenay (Pie Chart) wagkiuniitdu (Line Chart)
Tunsuaninadzinisuaninaidugiduvesdiuusznounns q dsannsadléuinnin 1
drusenau Tnsdruusznauiiiludeninu anunsaludeninuund wasiisedld waves
ToyaaunInNIUTENIANG Uavkanina bugULUUTaEUAN A1 wasdeauiuinld

lgsuhn 9 wamanseanuuulLmlinavasdIuUsENaULERINAN 1M TLLATE
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Visualization
1
1.

Pie Chart ———{ Sequence <I——
ie Char \ ﬂ b\

Bar Chart —> Chart Image Table p— Text Format
Line /7 ?1_1__* [r [r
Chart

DataSet <> Compute Header
1
1.* ‘1
11.4
SDa_ta Label Value
eries

JUN 9 i laaaveed U TENaULAAIHAN N

3.3 N152NLUUIMNYFUNUS

Tunseenuuuneduiius Tasansaiveaniuignadistudie Extended Backus—
Naur Form (EBNF) [18] Tngnnseeniuuazsnsdsnndiuuszneudoyandniiliainnis
Ansrziludunoud 1 way welwaalutuseud 2 Tudiudseneuuanswanim Usznauly
sedeyaiiegluguuuudennu mse Uam uazunugll Sdsnsszyemvesdeyaiiionns
thunuansealudornuduia a5 uazunugll Tnefienvosteyarzgnizysmemdsly
AwLeaRMea (SQU) dwdszneuidusuninagsinnisssydoyaiudaduesguam
duusznouiidumsaunsaseydonisns Sruauussiiaiiuans uaziladvesdeyaiiviun
wans dsanansafivuadensld dulszneuiiluusugiianunsasyydeises via
yosunugll yatoya(Data Series) lnsyatoyasunsouanmaldmarsyadoya drwusznoud
Huderuannsasyydoyaternuund denruiies wazdeniuduald Tnedeni
AularATEUAUNATIU(Count) NaTIL(Summary) Halde(Average) Wadnstosfign

(Minimum) wagnagnsNuInfga(Maximum) laggua 10 LaanIneduiusaAIB191LNL

[
v

AU AUATUEMTUNITAS19EIUUSENaUBERINAN N TLIWIT T
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visual = "visualization' '"["{visual_attrs} "]1";
visual_attrs = datasource

1ma?e

table

chart

text ;
datasource = "data’ '=" data_value;
1ma?e = 'ima?e' ‘=" data_value;
table = "table’ "["{table_attrs} "]1°;
table_attrs = table_title

table_paging

datasource

table_select_cols;
table_title = "title’ =" data_wvalue;
tabWe_pa?ﬁng = "num-row’ "=" data_num_value;
table_select_cols = "select’ '=" table_cols;
table_cols = "' [data_field_name]data_field_value{',’ ' [data_field_name]data_field_valuel}'})’
chart = chart_type '[’'chart_attrs{chart_attrs} "]";
chart_attrs = chart_title

|datasource

|chart_series;
chart_type = ‘barchart’

| "piechart’

| *Tinechart”;
chart_title = "title’” "=" data_walue;
chart_series = "series-set' id '['series_attrs{series_attrs} "]";
series_attrs = datasource

|series_label series_wvalue ;
series_label = "label’ "=" data_field_value;
series_value = "value’' "=" data_field;
text = ("text’| "header’ header_style) '=" data_field;
header_style = 'H1'

| "H2"

| "H3";
data_field = aggregate_f1e1d

|data_field_value

|data_value;
aggregate_field = (Sum|Count|avg|Min|Max) ' ('data_field")’;
data_num_value = integer;

data_field_value = '<<'string’>>";
data_value = string
|integer;

JUN 10 Mneduiusvasnwdmnzlamudmsvainsdindsenaunanaianim
3.4 WAUAILAEIY

TunsWIUIFILAIEIN 92YINNT5LEN IYLAT B9 TUNNTES19AILIIAIU TI9LULT

ansuAN1Y uazuwladlvisgluzuresuuudnaesnuvang

3.5 19819013 b 91U

'
=

SUM 11 wansdunounIsas19a@IUUIENBULEAINANININEASUANTHITULNILIALUY

Y

Aaegean3ud (3UN 12) Useneudiediuusznaunisuaaiiu laun wadendn (Header)

5UN1M (Image) 199589 (Sub header) ¥aa11uUn#A (Normal Text) 11319 WHUYHIINA

a

a ] I ¥ ] a s 14 o = P 1
wazununiue Ludu NMsuasdiuaasuiaglanuuinaesnnuvang (3U9 13 ) dadleniu

nMsUsERanan nuszldduUsENaULARIHANIN ( JUN 14)



Visuali Semantic
isualize Model

U7l 11

1 & i i

1 & i

B o

y

Write DSL DSL Scriot Parse DSL
Script P Script
A
Syntax

Parse Tree

Transform ]47

¥
1Y

JUNDUNTAS1EIUUTLNDULAAINANINIINAASTUAN 1T NN ALY

visualization

[

data = "SELECT Name, Year, Score, Grade, GradeVal FROM students™
header H1 = "Grade Report”
image = "Line.jpg"
header H2 = "2110424 Software Process Improvement™
text = "Semester 2/2015"
text = "Number of Students : " Count (<<Name>3>)
table
[
NuUm-row = &
zelect = (<<Name>»>, <<¥ear:»>, <<Score>>, <<Grade>>)
]
piechart
[
title = "Persons Grade™
series-set PersonsGrade
[
label = <<Grade>>
wvalue = Count (<<Grade>>)
1
]
linechart
[
data = "SELECT Year, Sum{GradeVal)/Count(*) as ClassGPL GROUF BY Year"
title = "Class GPL 2010 - 2015"
series-set ClassGFA
[
label = <<Year>>
value = <<ClassGPL>>

SUN 12 Aeg9amsuanIwIamnzlaLuy

Y
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:Compute

Aggregate Field =

Count(students)
Header T
:Header Text
:Image 21110424 ‘Text
Sequence =1 Software Process Sequence =5
Text = Class Grade Sequence = 2 Improvement Sequence = 4 N
Style = H1 Link = Line.jpg Style = H2 Text = Semester 2/2015 Students:

f f

:Visualization

:Datasource

Query = SELECT Name, Year, Score,
Grade, GradeVal FROM students

:LineChart

:Datasource

Sequence = 8

Title = Class GPA 2010 - 2015

Query = SELECT Year, Sum(GradeVal)/
Count(*) as ClassGPA GROUP BY Year

]

:SeriesSet

series-name = ClassGPA

Value
le——
Field = Name
Value l i
le—]
Field = Year ‘Table :PieChart
Sequence = 6
Value num_row = 4
le—]
Field = Score
:SeriesSet
‘Value series-name = PersonsGrade
le—1
Field = Grade
:Value :Label
le—|

Field = Count(Grade)

Field = Grade

:Label

Value

Field = Year

Field = ClassGPA

d' o v 1 a 6 o
E‘U‘Vl 13 WUUINEDIANUYNIEVBIRIDENEASUAN BT INE ALY
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Class Grade

2110424 Software Process Improvement

Zemester 2,/2015
Mumber of Students: 20
Name Year Score Grade
Jzhn 4 91 A
Carol 4 a7 A
Willey 4 &5 A
Tommy 3 77 B
11345

Persons Grade

0. 5% & 15%
C,15%

B, B5%

A EB mCuD

Class GPA 2010 - 2015

4
i " 333 3355 345

3 267 28
25

2
15

1
05

[+]

2010 2011 20z 203 204 205
s Ul s GIPAL

JUN 14 Msuananavesiiegwansudn mdnnglamy
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4.2.1 @nNKINaY

1. eUszananadumwa Aas b 7-5500U 2.40 Anztdsm (CPU Intel Core i7-5500U

2.4GHz)
2. MigAuan 8 Anglun (8 GB RAM)
3. 315aRanALY 500 Anglud (500 GB HDD)

4. szuuifuinislulasyendiulad 7 dafium wosiauna 1 (Microsoft Windows 7

Ultimate Service Pack 1) wWUU 64 U%
4.2.2 \wsaediefildluntswaun

1. lulasgeond Jyiaandle 2010 wasiauna 1 (Microsoft Visual Studio Service

Pack 1)
2. lalaswens pevidansuidsa 4.0 (Microsoft .NET Framework 4.0)
3. lolsil 2013 12 12 (Irony - .NET Language Workbench 2013 12 12)
4. oweainemiin 4.0 (ASP.NET 4.0)
4.3 NMITNAIUITZUU
4.3.1 NMTNAUIAILIIEIU

nsiausnasduasldeIeslionauilolsll oty 2013 12 12 wWevin1sasns
The1nsa] WAL IkIEIUTBITEUU Faa1usaRaLlaelthiensalmunlaeonwuu ke luun

3 Inglumsiaunszsuiuainmsaiveaahensalveniw fAsgun 16



using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using Irony.Parsing;

using Irony.Interpreter;

using Irony.Interpreter.fst;
namespace Chula.GrammarSample

i
[Language("vizDsL", "1.8", "visuallization DSL"}]
public class VizDSLGrammar : Grammar
1
public VizDSLGrammar()
: base(caseSensitive: false)
1
¥
1
I

SUN 16 Aeg1an1sas1enaatiensain1en

Y

nsivuagavesnesivea (Wanunsoudssialdls) dagun 17
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ff 1. Terminals

Stringliteral strField = new Stringliteral(“dataField");
strfield.AddStartEnd("<<", "»»", StringOptions.MNoEscapes);

MumberLiteral num = new NumberLiteral{"num", NumberOpticns.IntOnly};
IdentifierTerminal identifier = new IdentifierTerminal(“identifier™);

Stringliteral str = new Stringliteral("string", "\"", StringOptions.AllowsDoubledQuote};

JUN 17 fregunsmmvuagnuednesiivea

o w

o

msimued1sy (Keyword) dielvinsiaudiuveshisnsalemmdedu fsgy
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var visualization = ToTerm("visualization");
var data = ToTerm{"data");

var image = ToTerm{"image");

var table = ToTerm{"table");

var title = ToTerm{"title"};

Var num_row = ToTerm("num-roe");
var comma = ToTerm({",");

var select - ToTerm{"select™};

var barchart = ToTerm{"barchart");
var piechart = ToTerm{"piechart"};
var linechart = ToTerm("linechart");
var series_set = ToTerm{"series-set");
var label = ToTerm{"label"});

var value = ToTerm{"value");

var text = ToTerm{"text");

var header = ToTerm{"header"”);

Wvar Hl1 = ToTerm("H1"};

var H2 = ToTerm("H2"};

var H3 = ToTerm({"H3");

var sum = ToTerm{"sum");

var Count = ToTerm{"Count"};

var Avg = ToTerm{"Avg");

var Min = ToTerm{"Min");

var Max = ToTerm{“"Max");

var equal = ToTerm{"=");

Y 1 o

SUT 18 M98 19n1IARUAAIEALY

Y

MNdurhnsiIrugareIuBumesiues (@ansaudwiallls) dsgun

19

FFF7 2. Non-Terminal

MonTerminal visual = new NonTerminal("visual");

NonTerminal wisual_attr = new MonTerminal{"visual attr");
MonTerminal visual_attrs = new MonTerminal{"visual_attrs");
MonTerminal datasource = new MonTerminal{“datascurce"};
MonTerminal img = new MonTerminal("image"};

MonTerminal thl = new MonTerminal(“table"};

NonTerminal otitle = new NonTerminal("title");

NonTerminal table_attr = new MonTerminal{"table_attr"};
MonTerminal table_attrs = new MonTerminal{"table_attrs");
MonTerminal table paging = new MonTerminal{"table paging");
MonTerminal table selection = new monTerminal("table_selection™);
NonTerminal table select col = new HonTerminal(“table_select_col™);
MonTerminal table select cols = new NonTerminal("table_select_cols");
MonTerminal table_cols = new MonTerminal{“table_cocls"};
NonTerminal chart = new MonTerminal(“chart");

MonTerminal chart_attrs = new MonTerminal{"chart_attrs");
NonTerminal chart_attr = new NonTerminal{"chart_attr"};
MonTerminal chart_type = new MonTerminal{“chart_type"};
MonTerminal chart_series = new MonTerminal{"chart_series");
MonTerminal series_attrs = new MonTerminal{"series_attrs"};
NonTerminal series_attr = new MonTerminal{"series_attr");
MonTerminal series_label = new MonTerminal({"series_label"};
NonTerminal series_value = new MWonTerminal{“series_value");
MonTerminal text_wvalue = new MonTerminal{"text");

MonTerminal _header = new NonTerminal(“header");

MonTerminal header_style = new MWonTerminal{"header_style");
MonTerminal data_field = new MonTerminal{“data_field"};
NonTerminal data_fields = new MonTerminal{“"data_fields");
MonTerminal data_field_value = new MonTerminal("data_field walue");
MonTerminal aggregate_field = new MonTerminal("aggregate_field");
NonTerminal data_value = new NonTerminal{"data_value"};
MonTerminal data_num_value = new NonTerminal("data_num_walue"});
NonTerminal _label = new NonTerminal("label™);

JUN 19 fMegren1smvunynveiuaumeaiivea
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this.Root = visual;
vizuwal.Rule = visualization + "[" + visual_attrs + "]";
visual attrs.Rule = MakeStarRule{visual attrs, visual_atir);
vizual_attr.Rule = datasource | img | thl | chart | text_value;
datasource.Rule = data + egual + data_wvalue;
img.Rule = image + equal + data_value;
thl.Rule = table + "[" + table_attrs + "]";
table_atirs.Rule = MakestarRule{table_attrs, table_attr);
table_attr.Rule = otitle | datasource | table_selection | table_paging;
otitle.Rule = title + equal + data_value;
table_paging.Rule = num_row + equal + data_num_value;
table_selection.Rule = select + equal + "({" + table_select_cols + "}";
table_select_cols.Rule = MakePlusRule(table select_cols, comma, table _select col);
table_select_col.Rule = _label + data_field walue;
_label.Rule = Empty | str;
chart.Rule = chart_type + "[" + chart_attrs + "]1";
chart_attrs.Rule = MakeStarRule{chart_attrs, chart_attr);
chart_attr.Rule = otitle | datasource | chart_series;
chart_type.Rule = barchart | piechart | linechart;
chart_series.Rule = series_set + idemtifier + "[" + series_attrs + "]";
series attrs.Rule = MakePlusRule{series_attrs, series_attr);
series_attr.Rule = series_label + series_value | datasource;
series label.Rule = label + equal + data_field value;
series value.Rule = value + equal + data_fields;
text_value.Rule = text + equal + data_fields | header + header_style + equal + data_fields;
header_style.Rule = H1 | H2 | H2;
data_fields.Rule = MakeStarRule{data fields, data_-Field};|
data_field.Rule = aggregate_field | data_fisld value | data_valus;
aggregate_field.Rule = sum + "(" + data_field + )" |

Count + "(" + data_field + ")" |

Avg + "(" + data_field + ")" |

Min + "(" + data_field + ") |

Max + "({" + data_field + "}";
data_field value.Rule = strField;
data_value.Rule = str | num;
data_num_value.Rule = num;
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MmarkPunctuation{"[", "1", "(", ")");
rRegiztersracerair("[", "1");
RegisterBracerzir("(", ")");
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'nE‘ Irony Grammar Explorer - » werll ' li‘m
I Grammar: - B Refrash Autorefresh Find
Temingls | Non-Temminals | Parser States | Scipt | Add grammar... \
Remove selected A
Remove all

Grammar Irfo | Grammar Emors | Parser Output | Parser Trace | Runtime Output |

Language Version
Description:

Grammar Commert:

Parser state court: [}

Parser construction time, ms: 0

JUN 22 nasinbiensalluwnsuuniendnasises

-
o Select Grammar Assembly -— u
@Qv| .« Chula.GrammarSample » hin » Debug v|¢,|| Search Debug Pl

Organize » New folder = - 0l @
¥ Favorites Mame Date modified Type
Bl Deskiop & Chula.GrammarSample.dll 3/7/16 01:22 Application extens...
4l Downloads | Irony.dll 25/6/16 18:10 Application extens...
=l Recent Places @) Irony.Interpreter.dil 25/6/16 18:10 Application extens...
%% Dropbox =
- Libraries
@ Documents
J’! Music

[/ Pictures

B videos

18 Computer
E Local Disk (C) = 4 | [l | b

File name:  Chula.GrammarSample.dll ~ [ DLLfiles (i) -

| Open |v| [ Cancel l

JUN 23 wihveidenliensaiiadauy
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o5l Trony Grammar Explorer L] “ " LAl L] a2

(= @ = |

Grammar: | =[] [Fefresh | 9] Autorstresn

Teminals |Nm-Temds I Parser States | Script. ‘

Select Grammars

WizDSL. version 1.0: Visualization DSL

Grammar Info ‘[“IWHEMS | Parser Qutput I P

Language: Version
Description:

Grammar Comment

Farser state count 0

Farser construction time, ms: 0

JUN 24 wiheensidenhiensadieldluwnsuuiendnasises

a5 Irony Grammar Expl

Grommar: [ VizDSL, version 1.0 ~) [ ] [Refresh | [9) Autoreiresn

Teminals | Non-Teminals | Parser States | St |

(et

Disable syrtax highlghting [toad. | [ Pame JE Run | [Locate> |

Parse Tree | AST

wisualization

header H1 = "IVR Call Summary™

header H2 "2813 - 2015"

image = "Line.png"

data = "SELECT NUM_PASS+NUM_FAIL as NUM_CALL FROM T_IWR_SUMMARY WHERE
DATE TRANSACTION »= '2813-@1-@1' AND DATE_TRANSACTION < '2816-@1-81'"

text = "Number of calls @ " Sum{<<NUM_CALL>>)

table

[
data = “"select Top 18 MENU_CODE,SUM(NUM_PASS+NUM_FATL) as NUM_CALL FROM
T_IVR_SUMMARY WHERE DATE_TRANSACTION »= '2013-81-81' AND DATE_TRAMSACTION ¢ '2@16-81-
@1" GROUP BY MENU_CODE ORDER BY NUM_CALL desc™
title = "Top 1@ IVR Menu Calls™
select = (<<MENU_CODE>>,<<NUM _CALL>>)

linechart[
title = "dsfnamuntolnm adunndnomeans R lamcaz afeu”
series-set TVRCall2el13[
data = "SELECT MONTH(DATE_TRANSACTION) as [Month] ,NUM_PASS+HUM FATL as
NUM_CALL FROM T_IVR_SUMMARY WHERE YEAR(DATE TRANSACTION) = '2813'"

-

visual

Grammar Emors | Parser Output |Fa’saTmoe | ﬁmnewl

Statistics Compile Erors

Lines: 2 i Emor Message
Tokens: 95
0
0

Parse Time. ms:
Emors

SUT 25 NH199WNSULLBNTNADLSDS
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J/travel 1in visual_attrs
Xelement visudl = new XElesent{“visualization™);
foreach (var ¢hilds in node.Root.Chilovnodes[1].ChildNcces)

var ncce_visual_attr « ¢hilds.Chilanoces[o];
SwAtCh (noce_visual_attr.Ters.name)

case "gatasource™:
XElement datasource = new XElement(“Datascurce”, node_visual _attr.Childvedes[2].Childneces{@].Token.valuestring);
visual.Add(catasource);
continue;
case “image”:
Xflement image = new XElesent("Image”, node_visual_attr.Chilowodes[2].Chilavodes[@].Token.Valuestring);
visual.Add(image);
continue;
case "tadle”:
XElement table = new XElesent(“Table");
var node_table_attrs = ncde_visual_attr.Chilonccesil];
foreach (var table_attr in node_table attrs.Childvoces)
{

table « WriteTableattr(tadle_attr.Chilcnodes[e], table);

}
visual.Add(tadble);
continue;
case "chart™:
XEiement chart;
var node_chart_attrs « node_visual_attr.Childncces[1];
var node_chart_type « node_visual_attr.Chilaveces[e].Chilanccese];
switch (node_chart_type.Ters.Name)

{
€ase “barchart™: <chart « new XElemeat(“garchart™); beeak;
case "linachart™: chart « new Xtlement{“Linechart™); Dreak;
case "plechart™: <hart = new Xflement("Piechart™); bredk;
default: chart = new XElesent(“Chart™); dreak;

}

foreach (var chart_attr in node_chart attrs.Childvedes)

{
chart = writeChartatte(chart_attr.Childtodes(@], chart);

}

visual.add(chart);

continue;

case "text":
var node_text_type = node_visual attr.Childnedes[e];
if (node_text_type.Term,Nome == "header®)
{

var header_style « node_visual attr.childnoces[1]).Chilonodes[).Tern, Name;
XElement header = new XElement(“Header®);

Attribute hStyle = new Xittridute("header-style”, header_style);
heacer . Agd(hstyle);

var noce_cata_fields = node_visual_attr.Childvodes(3];
foreach (var data_field in noce_cata_fields.ChildNodes)
{

header = WriteDatarield(data_field.Chilenedes[@], header);

)
visual.Add(header);
}
else
{
Xzlement text « néw XElement(“7ext™);
var node_cata_fields = node_visual_attr.Childnodes[2];
foreach (var data_field in noce_cata_fields.Childnodes)
{
text = writeDatarield(cata_field.chilancdes[e], text);
}
visual.Adc(text);
continue;

A o o & v A o Y -]
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string configxMLoutputFile = ConfigurationM
visual.Save(configdMLOoutputFile);

1gU

L Appsettings["XMLOutputFile"];

JUT 27 shegamsdseeniendiduuealg
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15197 2 duUsENOULAZAMAN BALYBLBNTIOULDALUUTIADIAINMLNY

Element

Sub Element

Attribute

Visualization

Datasource, Image, Header, Text,

Table, Piechart, Barchart,

Linechart
Datasource - .
Image - -
Header TextValue, Compute header-style
Text TextValue, Compute -
Table Datasource, Column title, num-row
Piechart Datasource, SeriesSet title
Barchart Datasource, SeriesSet title
Linechart Datasource, SeriesSet title
TextValue - -
Compute Compute, Field Function
Field - -
Column Label, Value -
Label TextValue, Field -
Value Field, Compute -
SeriesSet Datasource, Label, Value series-name




<?xm]l version="1.0" encoding="utf-8"7>
<WVisunalization>
<Header header-style="H1">
<TextValue>IVR Czall Summary</TextValuel
</Header>
<Header header-style="HIZ">
<TextValue>2013 - 2015</TextValue>
</Header>
<InagerLine. png</Inage>
<Datasource>SELECT NUM PASS+NUM FAIL as NUM CALL FROM T_IVR SUMMARY WHERE
DATE_TRANSACTION &gt;= '2013-01-01' AND DATE TRANSACTION &lt; '2016-01-01'</Datascurc
<Text>
LTextValue*Number of calls : </TextValue>
<Compute Function="sum">
<Field>NUM CALL</Field>
</Compute>
</ Text>
<Table title="Top 10 IVE Menu Calls">
<Datasourcerselect Top 10 MENU CODE, SUM{NUM PASS+NUM FATL) =s NUM CALL FROM
T_IVR SUMMARY WHERE DATE TRANSACTION &gt;= '2013-01-01' AND DATE TRANSACTION &lt;
'2016-01-01" GROUP BY MENU CODE ORDER BY NUM CALL desc</Datascurce>
<Colummn>
< Labeal>
<TextValue>MENU CODE</TextValue>
</ Label>
“Value>
<Field>MENU_CODE</Field>
</Value>
</Column>
<Colummn>
< Label>
<TextValue>NUM CALL< S TextValuel
</ Label>
<WValue>
<Field>NUM CALL</Field>
</Value>
< /Column>
</Table>
<Linechart title="dammssfilnstfithsiznisig VR luedasidans
<SerieaSet series-name="IVRCz112013">
<Datasource>SELECT MONTH(DATE TRANSACTION} as [Month] ,NUM PASS+NUM FATL as
NUM CALL FROM T IVR SUMMARY WHERE YEAR(DATE TRANSACTION)} = '2013'</DatasourceX>
<Label>
<Field>Month</Field>
</Labal>
<Value>
<Compute Function="sum">
<Field>NUM CALL</Field>
</Computel>
</Value>
</SerieaSet>
<SeriesaSet series-—name="IVRCall2014">
<Datasource>SELECT MONTH(DATE TRANSACTION) as [Month] ,NUM PASS+NUM FATL as
WU CALL FROM T_IVR SUMMARY WHERE YEAR (DATE TRAWNSACTION) = '2014'</Datascurcel
<Label>
<Field>Month</Field>
</Labal>
<Value>
<Compute Function="sum">
<Field>NUM CALL</Field>
</Computel>
</Value>
</SerieaSet>
<SeriesaSet series-—name="IVRCall2015">
<Datasource>SELECT MONTH(DATE TRANSACTION) as [Month] ,NUM PASS+NUM FATL as
WU CALL FROM T_IVR SUMMARY WHERE YEAR (DATE TRAWNSACTION) = '2015'</Datascurcel
<Label>
<Field>Month</Field>
</Labal>
<Valuel
<Compute Function="sum">
<Field>NUM CALL</Field>
</Computel>
</Value>
</SerieaSet>
</Linechart>
</Visualization>

Y 1
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private woid RunSample() {
J/Custom
XmlDocument xml = new XmlDocument();
ParseTree result = GetParseTree();
Parsesemantic semantic = new ParseSemantic();
semantic.WriteSemantic(result);

'
o
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¥mlDocument doc = new XmlDocument();
string configiMLOutputFile = ConfigurationManager.AppSettings["¥MLOutputFile™];
doc.Load(configiMLOutputFile);

U7 30 fegnensenlndiondidunen
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private void Render{¥mliicde componentiicde)
{
© suitch {companentiicde _Hame)
i
case “Image":
Placetiold=rl.Contrals. Add{E=tImage( conponentiiode. InnerText) ) ;
remk;
case "Header®:
ver datafield = Getbetefield{componertiade);
Placesioldsrl. Contrals. Add(G=tText [detafield, componentiode Sttributes[@]._ valus)];
Bramk;
case "TEwz":
detefield = GetDatafield{cocnponentiicde);
Alacerolderl.Contrals. sdd{GatText{detafield] ):
bramk;
case “Datasaurce’:
string query = componemtiode. InnerText Replace{"Sgt;", "»").Replace{"Elt;", "<");
VienState Add(“TableData”, Detesdeptor GetDatalguery]l;
remk;
case "Table":
string numrow = 73
foresch [Xmlattriburs tablesttribwte in compenentiods. sttribuotes)

if (tablesttribute Heme == "title")

{
HtmlE=nericCantrol comtral = new HimlGenericComtral():
cantrol.Teghiane = “"H3™:
cantrol . InnerText = tableitiributes Velye;
FleceHolderl Controls.add|comtrcl);

else if (teblesttribute.liame == “num-rou™)
{
rumnrck = tablesttribute Velps;

}

Placetiold=rl. Contrals. Add{G=tTable] conponentiiods, nunrca} ) ;
bramk;

case “Sarchart”:
Alacetolderl.Contrals. Add(G=tChart("Earchart”, campocnemtiiad=}];
bramk;

case “Linechert®:
Placetol derl. Controls. Add{@=tChart(” Linechart™, companentMode));

Bremi;

case “Piechart”:
Placatioldsrl. Contrals. Add({GetChart("Piachart”, camponentiade]);
Bramk;

JUN 31 fandumsldeunuuiasmnuningiiveaiad U senaulanuan
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private Image GetImage(string imglink)
1
Image img = new Image();
img.ImageUrl = “Images/" + imglLink;
return img;

o
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private HtmlGenericControl GetText(string text, string headerStyle = "")
1
HtmlGenericControl control = new HtmlGenericContrel();
if (headerstyle == "")
control.TaghName = “div";
else

control.Taghame = headerStyle;
control.InnerText = text;
return control;

i

JUN 33 flandunisivuanuaudiveniny

private string GetDatafield(xmlnode compomentMode)

i
string datzs = 77}
foreach {¥mliode nodeDatafield in componenthode)
{
switch {nodeDatafield.Mams)
i
case "Textvalue™:
data += nodeDatafield.ChildModes[&].value;
bresk;
case "Compute”:
if (Wwiewstate["TableDatz"] != mull)
i
string func = nodeDetatield.attributes[e].value;
string field = modeDatafield.cChildiodes[&].ChildModes[8].value}
DataTable dt = (DataTable)viewState[ " TableData™];
switch (func.ToLower())
{
case “count”:
data += dt.Compute("Count{” + field + "}", ""};
break;
case “sum”:
data += dt.Compute( sum(” + Tield + "}", ")}
break;
case Tavg':
data += dt.Compute("avg("” + Tield + "}", "");
break;
case “min":
data += dt.Compute("HMin(" + Tield + "}", "");
break;
CESE TmENT:
data += dt.Compute("Max(" + Tield + "}", "");
break;
}
S
bresk;
}
return dataj
I3
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private Gridii=: GetTable{Xnlkzd= tsblaMode,string numraw = "")
i

Gridiiew gridview = nen GridViea{);

List<string> labels = new List<string> { };

List<string: walue=s = new List{string> { };

foreach {¥mlNode node in tabl=Hods}

1
if {node=_Mame == "Datasaurce")
i
string guary = nod=.InnerText.Replace(Egz;", "=").R=place{"&lt;",
VienState. Add("Tablalatz", Dataddsptor.GetDatalquery));
1
alse if [node.Mame == "Colunn"}
L
For=ach {¥mlMode columnType= in nod=.ChildHodes}
f if {colurnTyp=.Mame == "Lab=l"}
labels. Add{colunnTyge. Childdodes[8] .ChildHodes[8] Walu=};
=lse if (columnType Hame= == "Valu="]
valuas Add{colunnTyge . ChildNodas[@].ChildHodes[B] Walu=};
hy
1
H

DataTable dt = {DataTable)VieuState["TablaData™];

For {imt 1 = 8; i < labels.Count; i++]

i
BoundFi=ld bf = new BoundFiald(};
bf.Datafield = valuesi];
bf.HeaderText = labels[i];
gridvime Columns Add{bT);
¥
if (numrow 1= ")
£l
dt= dt.fsEnumerable() . Take{int.Parse{numraw]) ). CopyToDataTable{];
¥

gridview. Sutolen=rateColumns = false;
gridview.DataSource = dt;
gridvies.DataBind{};

return griduvies;

"e");
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DataTable dt = new DataTable();

chart chart = new Chart();

Title title = new Title();

string label = "";

string value = "";

string func = "7;

foreach (xmlattribute attribute in chartmode.attributes)

{
if {attribute.Mame == "title")
{
title.Font = new System.Drawing.Font(System.Drawing.Fontramily.cenericsansserif, (fleat)ls, System.Drawing.Fontstyle.Bold);
title.Name = attribute.value.Replace(" ", ""};
title.Text = attribute.value;
chart.Titles.add(title);
}
}

lﬂl 1 U U ¥ U a
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if [ncde.Heme == “Detescurce”){
string quary = node.InnerText.fReplace{™Sgt;", "»").Replace{"8lt;", "<"):
vienstate add("Tablenata”, Deteideptor. GetDatelguery]l:
{fdt = (DataTable)vi=wstate["Tobledeta™]:

h
else if [node.lame == "Seri=sset”)]
chart.series. Add{Getseries{ncde, chertType,ref Labsal,ref velus,ref func)):
{f add podint to Chart
dt = (DetaTable)viewstete["TableData™];
{f check yData is Compute Type
if {fumc 1= "7} {
foreach {DetaRow row in dt.Rows) {
string «Oet = row[label].ToString():
string yJet = "7
switch (func.Tolower{]}{
case "count™:
yhat = dt.Compute{"Court{" % wvalue 4+ "}", label + "= '™ + xDet + """).TaString():
oreek;
case "sum":
yDat = dt.Compute("Sum(” + velue + "]", label + "= ' & xDet + "'").ToString();
break;
case "svg":
yhout = dt.Compute{"avg("” + wvelue + ")", label + "= '" + wdet + "'").Tostring():
break;
case "min":
yhot = dt Compute{"#En({" + welue + )", label + "= '" + xDet + "'").Tostring():
breek;
case “max":
yhat = dt Compute{"Mex("” + welue + )", label + "= '" + xDet + "'").Tostring():
oreek;
¥
if (!dictionary.Keys.Contedns{xdat)] {
dictionery_Add{ «Dat, yDat );
¥
1
foreach {ver pair in dicticnery){
chert.Serias[node. sttributes[@]. Value]. Points. AddXy(pair.Kay, pair.velus);
1
H
elge]
foreach {Detafow row in dt.Raws){
chert. Seriss[node. attributas[@]. value].Paints . Addy (row] label] . Tostring(), row[velus].Tostring(}]):
1
1
chart.Zeries[node. sttributes [@] valus] . SmartLabel=tyle Enabled = true;
h
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{
foreach (¥mlMode seriesNode in node.ChildNodes)
{
if (seriesNode.Mame == "Datasource™)
{
string guery = seriesMode.InnerText.Replace( &st;", "=").Replace("&1t;", "<");
Viewstate.add("Tzbl=Data”, Datasdaptor.GetData{query));
[ dt = (DpstaTable)viewstate["TableData"];
T
elze if (seriesMode.Mame == "Label")}
label = seriesNode.ChildModes[8].Childiodes[e].valus;
elze if (seriesMode.Mame == "Valus"}
{
if (serissmMode.ChildNodes[@].Mame == "Fisld")
value = seriesMode.Childiodes[e].ChildNodes[@].value;
glse if (seriesMode.ChildNodes[@].Name == "Compute™)
{
func = seriesmode.Childiodes[@].attributes[8].value;
value = seriesMode.childiodes[e].ChildModes[@].Childyodes[a].valus;

3

// Define Data series
Zeries series = new Series(node.Attributes[a].value);
series.Isvalusshowndslabel = trus;
switch (chartType)
i
case “Barchart™:
series.ChartType = SeriesChartType.Column; break;
case “Piechart”
series.ChartType = SeriesChartType.Pie; break;
case “Linschart™:
series.ChartType = SeriesChartType.Line; break;
}

return ssries;

privete Series GetSeries(¥mlMode node,string chartType,ref string label,ref string value, ref string func )

JUN 38 nsarindeyavesdsd

fi// Define the chart area

ChartArea chartfrea = new Chartfrea();

chartArea.AxisX.Title = label;

charthrea.AxisY.Title = wvalue;

chart.ChartfAreas.Add(chartérea);

chart.Charthreas[8].AxisX.MajorGrid. LineColor = System.Drawing.Color.LightGray;
chart.ChartAreas[8].AxisY.MajorGrid. LineColor = System.Drawing.Color.LightGray;

Legend legend = new Legend();

chart.Legends.Add(legend);

chart.Width = new System.Web.UI.WebControls.Unit(5@@, System.keb.UI.WebControls.UnitType.Pixel);
chart.Height = new System.Web.UIL.WebControls.Unit(35@, System.Web.UI.WebControls.UnitType.Pixel);
chart.DataBind();

return chart;
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IVR Call Summary

2013 - 2015

Mumber of calls | 25817382

Top 10 IVR Menu Calls

MENU_CODE[NUM_CALL
111 18844750
1121 1150669
1 1026854
131 10488
1122 831073
+*]1* 312008
112 643403
11 478252
13 338787
1133 273883
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ANSNAFIULALNITIATIZHNA

5.1 I1QUsZaIAYRINIINAHDY

OATIUAYULUINIINITAT AT I UUE M TUNTAT 19 IUUTENOULANIHE
A Aldimwluung 4 Tnsnsmegeulsuduainnisidauansusiniw vnsdsesnendidy
wealild uazanvnenanageudiiafe nislidiulseneunanananmiiideyagnioniu

AASURNEN
5.2 N1SNAGBUTZUY

Bnstunslinaaeuszuu aldnsmaaeunuuwudniten (Black Box Testing) &eay
I3 Ay v o fav v ' % o ea YR ' °
Junsnaaeuildnisauadnsilaeenin Igndeswmiunadnsiiaiavimield lagagyiinig
naaaulasldansudnienlseanidunmazlseinnaiudiuusenaukaninan nilanivualy

Tuuni 3

5.2.1 NAEUMSHEAITaAY

NINAABUALYINNITTIUAATUAN Y dNUSUNISHERINATAIN YISIULUU ToAu
W0 mdn #i309383 Taai1uund lnsansudvaaeuidudegui 41 sUn 42 3U7 43
MR SaudetennumuIundieidy Count, Sum, Avg, Min, Max fagu# 44 5U#1 45

gﬂ‘ﬁ a6 gﬂﬁ a7 way gﬂ‘ﬁ 48 p1UaNU

visualization

[
]

header H1 = "IVR Call Summary"

JUN 41 feg1eansunndmSuNaaoUN1SHARIHATIS VAN

visualization

[
header H1 = “IVR Call Summary"
header HZ = "2813 - 2@815"

JUN 42 Feg1an3URNTIAMTUNAGOUNSHARIHATIITBI8Y



visualization
[
header HL = "IVR Call Summary"
header H2 = "2813 - 2@15"
text = "Mumber of call :*

JUN 43 fpgeansuinwdmiunageun1suaninatenuung
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visualization
[
header H1 = "IVR Call Summary"
header H2 = "2813 - 2815"
data = "SELECT NUM_PASS+NUM_FAIL as NUM_CALL FROM T_IVR_SUMMARY WHERE
DATE_TRANSACTION »= '2813-21-21' AND DATE_TRANSACTION < '2816-81-81" AND
MEMU _CODE = '1.3.5" AND NUM_PASS+MUM_FAIL = @
| text = "Days of no call in menu 1.3.5 @ " Count(<<MUM _CALL:>)
]

A o 1 a ¢ ° o o ° o
E‘UV] 44 C‘]'JaﬂqﬂﬁﬂﬁﬂmﬂqﬂqaqﬁiﬂV]ﬂﬂ@‘Uﬂ']5LLﬂﬂﬂNasU@ﬂ'NﬁJﬂ']ﬁﬂ']u’)m‘ﬁ\‘iﬂsﬁu Count

visualization
[
header H1 = "IVR Call Summary™
header H2 = "2813 - 2@815"
data = "SELECT NUM_PASSHMUM FAIL as MUM_CALL FROM T_IVR SUMMARY WHERE
DATE_TRANSACTION »= '2813-81-21' AND DATE_TRAMNSACTION « '2816-81-81'"
| text = "Number of calls : ™ Sum{<<NUM_CALL>:)
]

JUN 45 fMegreansuinwdmiunageunsuanInatenunsAInledy Sum

visualization
[
header H1 = "IVR Call Summary"
header H2 = "2813 - 2815"
data = "SELECT NUM_PASS+NUM _FATIL as MWUM_CALL FROM T_IVR SUMMARY WHERE
DATE_TRANSACTION == '2813-21-21' AND DATE_TRANSACTION < '2816-81-81'"
| text = "Average day calls @ " Awg(<<MNUM_CALL::)
]

Y 1

d' a s o U 174 o § o
E‘U‘VI 46 Y NAAIURNTYIEINTUNAFDUNITHAAINATIAIINNITATUIUNIATU Avg
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wvisualization
[
header H1 = "IVR Call Summary"
header HZ = "2813 - 2815"
data = "SELECT MUM_PASS+NUM FAIL as MUM_CALL FROM T_IVR SUMMARY WHERE
DATE_TRANSACTION == '2813-21-21' AND DATE_TRANSACTION < '2816-81-81'"
text = "Minimum no. of calls : ™ Min{<<NUM_CALL>:)
]

= v a |6 ° ) v ° 5 .
EﬂVl47 f7987198ASURN1EIE 1M UNADUNITUEAINATDANNNITAILINTATY Min

visualization

[

header H1 = "IVR Call Summary™
header H2 = "2813 - 215"
data = "SELECT MUM_PASS+NUM_FAIL as MUM_CALL FROM T_IVR_SUMMARY WHERE
DATE_TRANSACTION == '2813-21-21' AND DATE_TRANSACTION < '2816-81-81'"
text = "Maximum no. of calls : ™ Max({<<NUM_CALL>:)
]

JUN 48 MegreansuinwidamunageunIsuananatanIunsAuIniledy Max
5.2.2 NgauUNITHAAIFUNAN

MInegeUIsiNIslisuansuinm dmsunisuansuagunin lnedeyaguninags
wissdlJeglunsiirvun lnvansudvaaeuidudsgun 49

visualization
[

image = “"data_visualisation.jpg"
]

JUN 49 fpgeansuinudmiunaaeun1suanINagun
5.2.3 NAHBUNMSUEAINAAIITIN

NINAABULYIINTLUAATUANY EMTUNMIUAAINAATTI IALUARIHAKUUINTS
AnuATITeRiIn119 wazkuuliivuagerinisns wag fMvuediwinuwniluniss Inedeya
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visualization

[

data = "select Top 18 MENU_CODE,SUM(NUM_PASS+NUM_FAIL) as NUM_CALL
FROM T_IVR SUMMARY WHERE DATE TRAMSACTION »>= '2013-81-21' AND

DATE_TRANSACTION ¢ '2016-81-81"' GROUP BY MENU_CODE ORDER BY NUM_CALL desc

an

table

[
title = "Top 12 IVR Menu Calls™
select = (<<MENU_CODE>Z,<<NUM_CALL»3)

JUT 50 fegarsuin wdmiunaaeunskanmansLuUlimunteiinis1e

visualization

[

data = "select Top 1@ MENU_CODE,SUM(NUM_PASS+NUM FAIL) as NUM CALL
FROM T_IVR_SUMMARY WHERE DATE_TRANSACTION >= '2013-@1-@1' AND

DATE_TRANSACTION < '2816-81-21' GROUP BY MEMU_CODE ORDER BY NUM_CALL desc

aw

table
[

title = "Teop 12 IVR Menu Calls™
select = ("Menu Code™<<MENU_CODE>>,"Mo. of Calls™<<NUM_CALL:>)

JUN 51 g NanURN A S UNAROUNSHARAIHARNTIHUUINTUATRTIANT

visualization

data = "select MENU_CODE,SUM{NUM_PASS+NUM_FAIL) as NUM_CALL FROM T_IVR SUMMARY WHERE

DATE_TRANSACTION »>= '2813-21-81" AND DATE_TRAMNSACTION < '2816-21-21' GROUF BY MENU_CODE ORDER
BY NUM_CALL desc™

table
[

num-row = 18
title = "Top 18 IVR Menu Calls™
select = ("Menu Code"<<MEMU_CODE>»>,"MNo. of Calls™<<NUM_CALL>>)

JUN 52 Mg 19ansUANTEd@mMTUNAROUNITHARINANIT UL NUATILILLAY

37



38
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MInegeUIsyinNIslisuansudniy dmsunisuananawnugl Tnsuuady wiund
Whe UHUQILEY wazuruninay fMegnansudnlinaaeudaguin 53 UM 54 uaz JUN 55

AUAIAU

visualization

barchart[

data = "SELECT YEAR(DATE_TRANSACTION) as [Year] ,NUM_PASS,NUM FAIL
FROM T_IVR_SUMMARY WHERE DATE_TRANSACTION »= "2813-21-81" AND
DATE_TRANSACTION < '2@le-@1-281'"

title = "dsSnamonSoling vhmndemesciu IVR U7 2013-2015"

series-set CallPass|

label = <<Year::

value = Sum(<<NUM_PASS::)

]
series-set CallFail[
label = <<Years»>
value = Sum(<<NUM_FAIL>>)
]
]
]
JUN 53 M98 19aATURNBIENSUNAROUNSWARINALH ULV
visualization
[
linechart[

title = "isSnamanScling v ndemsucin IVR lwscast adau”
series-set IVRCall2el3[
data = "SELECT MONTH{DATE TRANSACTION) as [Month] ,NUM_PASS+NUM FATL
as NUM_CALL FROM T_IVR_SUMMARY WHERE YE&R(D&TE_TR&NSA[TIDN} = "2813'"
label = <<Months>
value = Sum{<<NUM_CALL>>)
]
series-set IVRCall2@l4[
data = "SELECT MONTH(DATE_TRANSACTION) as [Month] ,NUM_PASS+NUM_FAIL
as MUM_CALL FROM T_IVE_SIMMARY WHERE ‘r’Eﬁ.RfDﬁ.TE_TRﬁ.NSﬁ.[TIDN) = '2814'"
label <<Monthz>
value = Sum{<<NUM _CALL»>)

]

series-set IVRCall2els[
data = “SELECT MONTH(DATE TRANSACTION) as [Month] ,NUM_PASS+NUM FAIL
as NUM_CALL FROM T_IVR_SUMMARY WHERE YEAR(DATE_TRANSACTION) = '2815'"
label = <<Monthz:>
value = Sum{<<NUM_CALL»>)

Y 1
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visualization
[
piechart[
data = "SELECT T2.SEGMENT_DESC as Segment ,NUM_CALL FROM
T_IVR_SUMMARY SEGMENT T1 JOIW T_IWR _SEGMENT T2 OM T1.5EGMENT = T2.5EGMENT_ID
WHERE T1.DATE_TRANSACTION »= '2815-83-81' AND T1.DATE_TRANSACTION < '2815-89%-
eL'"
title = "dsSnamonSolng sdamncTem s IVR L a0ou 8/2815 uucama
Segment™
series-set Segment[
label = <<Segment>>
value = Sum{<<NUM_CALL>>)

Y I

JUT 55 MegnansuRn @ mSunaaeun1suanHaRNU AL
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visualization

[
header H1 = "IVR Call Summary"
header H2 = "2813 - 2815"
image = "Line.png"”

'2913-21-21" AND DATE_TRANSACTION < '2@l6-81-81'"
text = "Mumber of calls : ™ Sum(<<NUM_CALL>>)
table

[
data = "select Top 1@ MENU_CODE,SUM(NUM_PASS+NUM FAIL) as NUM_CALL FROM
T_IVR_SUMMARY WHERE DATE_TRAMSACTION »>= '2813-81-21' AMD DATE_TRANSACTION <« '2816-21-081°
GROUP BY MEMU_CODE ORDER BY MNUM _CALL desc™
title = "Top 12 IVR Menu Calls™
select = (<<MENU_CODE>>,<<MUM_CALL>>)
]
linechart[
title = "irSBnamontolng vdunndmemeuca IvR Tuscaz: alow”
series-set IVRCall2el3[
data = "SELECT MONTH(DATE_TRANSACTION) as [Month] ,NUM_PASS+NUM_FAIL as MUM_CALL
FROM T_IVR SUMMARY WHERE YEAR(DATE_ TRANSACTION) = "2@813'"
label = <<Month>:
value = Sum({<<NUM_CALL>>)
]
series-set IVRCall2ei4[
data = "SELECT MONTH(DATE_TRAMSACTION) as [Month] ,NUM_PASS+NUM_FAIL as MUM_CALL
FROM T_IVR_SUMMARY WHERE YEAR(DATE_TRANSACTION) = '2814'"
label = <<Month>>
value = Sum(<<NUM_CALL>:)
]
series-set IVRCall2@ls[
data = "SELECT MONTH(DATE TRAMSACTION) as [Month] ,NUM PASSHNUM FATL as MUM_CALL
FROM T_IVR SUMMARY WHERE YEAR(DATE_TRANSACTION) = '2@15'"
label = <<Month>>
value = Sum(<<NUM_CALL>:)

1l

data = "SELECT NUM_PASS+NUM_FAIL as NUM_CALL FROM T_IVR SUMMARY WHERE DATE_TRANSACTION »=

JUN 56 g NaATUAN AT UNAGOUNSHARIHANAYAIUUTENOURARIHAN TN
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ANSNAABUALINNSLBUARTUANIYY ANNSUNSLULARINAAILUTENDULARINANIN

g eansudnwnlineaeuns gUn 57

visualization[

]
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visualization[
data =

]
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TCO8 ASLARNIVBAINUAIUIY ANUTOLENINATDAINY gnAed
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TC19 nsuanaawuu il umiiing gnAed
duusznau
TC20 NsWguansUARANG A ANSWARINAAIURANAIAUY | gNABY
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5.3 agunan1snngau
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Analldgniesss SR 59 JUT 60 UM 61 U 62 U7 63 UM 64 U7 65

waz3UN 66

IVR Call Summary

JUN 59 HadnEieg19ansUALanIiLTos

IVR Call Summary

2013 - 2015

JUN 60 Hadnsitag19ansUdLaniiisoeses

IVR Call Summary

2013 - 2015

Number of call :
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IVR Call Summary

2013 - 2015

Days of no call in menu 1.3.5 : 561

Y

JUN 62 nadnsiegansUiianttaninuAuin Count

IVR Call Summary

2013 - 2015

Number of calls - 25817392

JUN 63 nasnsiegansUiuanItanuAILIN Sum

IVR Call Summary

2013 - 2015

Average day calls : 874

JUN 64 nadnsiiagansUiLanttanIuAIIN Avg

IVR Call Summary

2013 - 2015

Mimimum no. of calls : 0

JUN 65 nadnsiiag19ansUdLanstanIuAILIN Min
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IVR Call Summary

2013 - 2015

Maximum no. of calls : 67366

JUN 66 HadnEAiIag19aRsUALERIUaAUAIIN Max

2) MINATIUNITUAAIFUNIN

anansauanragunmlaegsgnassmuiiimualuansuin1wfgUn 67

Data

Visualization
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Top 10 IVR Menu Calls

MENU_CODENUM_CALL
1.11 18844750
1.1.21 1150669
1 1026954
131 010488
1122 831073
E11* 812998
1.1.2 643403
1.1 478252
1.3 338787
1.133 278883

d‘ LYY 1 a (3 I o L%
JUN 68 nasnsitegansUduanansawuuldimuniins

Top 10 IVR Menu Calls

Menu Code[No. of Calls
1.1.1 18844750
1121 1150669
1 1026954
131 910488
1122 831073
*=11* 812998
1.12 643403
1.1 478252
13 338787
1133 278883

JUN 69 HATNEAI8E19aASUALAAIANTIUUUMTUATIAITIS




Top 10 IVR Menu Calls

Menu Code|No. of Calls
1.1.1 18844750
1.1.2.1 1150669
1 1026954
1.3.1 910488
1.1.2.2 831073
FEIL* 812998
1.1.2 643403
1.1 478252
1.3 338787
1.1.3.3 278883
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IVR Call Summary

2013 - 2015

Mumber of calls : 25817302

Top 10 IVE Menu Calls

MENU_CODE[INUM_CALL
111 18344750
1121 1150669
1 1026954
131 o10488
1121 531073
+e11% 812008
112 623403
11 478252
13 338787
1133 278883
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Grammar: (VizDSL, version 1.0 v) [ | [Refresh | 7] Autorefresn
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visualization

data =
1
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Statistics Compile Emors

Lines: LC Emor Message
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