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Goal

» Translate problem specific data
Into abstract adata type

- Consider visualization strategies
avallable for this data type
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ID Name Age Shirt Size Favorite Fruit

1 Amy 8 S Apple

3 Clara 9 M Durian

4 Desmond 13 L Elderberry
d Ernest 12 L Peach

S Fanny 10 S Lychee

] George 9 M Orange

8 Hector 8 L Loquat

9 Ida 10 M Pear

10 Amy 12 M Orange
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» Structured data: known data types, semantics

@ Dataset Types
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 Unstructured data: no predefined data model,
text-neavy, interspersed with tfacts (dates, times,
locations), video, image: convert to structured
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« Unstructured data:

» No predefined data model, text-heavy,
interspersed with facts (dates, times, locations),
video, Image:

« Convert to structured

» Natural language processing (NLP), text mining
(sentiment, keywords, concepts, categories)
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Dataset and data types

(9) Data and Dataset Types

Tables Networks & Fields Geometry  Clusters,
Trees Sets, Lists
Items Items (nodes) Grids Items Items
Attributes Links Positions Positions
Attributes Attributes
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@ Dataset Availability

= Static = Dynamic
& .
TP ) ¢ ®o0 o ® —>

CS49000-VIZ Intro to Data Visuanzamor / Fall 2020; Lecture 6: Data Abstraction and Data Types



A

Ordef ID Order Date

B | C
Order Priority

v

Product Base Margin Ship Date

|

3 10/14/06 5-Low 0.8 10721706

6 2/21/08 4-Not Specified 0.55 2/22/08
32 7/16/07 2-High 0.79 7/17/07
32 7/16/07 2-High - 7/17/07
32 7/16/07 2-High attribute 7/18/07
32 7/16/07 2-High e 7/18/07
35 10/23/07 4-Not Specified 0.52 10/24/07
35 10/23/07 4-Not Specified 0.58 10/25/07
36 11/3/07 1-Urgent 0.55 1173707
65 3/18/07 1-Urgent 0.49 3/19/07
v T | —_— e 0ee 1720705
69 5 4-Not Specified Small Pack - 0.44 6/6/05
69 item 5 4-Not Specified rap Bag cell 0.6 6/6/05
70 12/18/06 5-Low Small Box 0.59 12/23/06
70 12/18/06 5-Low rap Bag 0.82 12/23/06
96 4/17/05 2-High Small Box 0.55 4/19/05
97 1/29/06 3-Medium Small Box 0.38 1/30/06
129 11/19/08 5-Low Small Box 037 11/28/08
130 5/8/08 2-High Small Box 0.37 5/9/08
130 5/8/08 2-High adium Box 0.38 5/10/08
130 5/8/08 2-High Small Box 0.6 5/11/08
132 6/11/06 3-Medium dium Box 0.6 6/12/06
132 6/11/06 3-Medium umbo Box 0.69 6/14/06
134 5/1/08 4-Not Specified arge Box 0.82 5/3/08
135 10/21/07 4-Not Specified Small Pack 0.64 10/23/07
166 9/12/07 2-High Small Box 0.55 9/14/07
193 8/8/06 1-Urgent »dium Box 0.57 8/10/06
194 4/5/08 3-Medium rap Bag 0.42 4/7/08
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Table Visualizations
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Network Visualizations
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Node-Link Diagram Matrix Treemap (Implicit Tree Visualization)
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Trees
Trees are acyclic graphs

/Qoof
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\/
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Tree Visuvalizations

3
-8 $8 ., .o
@ Q O0p® 20l
X S 802 y,”)g”)
- [71) o0 -1 Cof
<0 ems. > - Afritaans y 8t 888 iSRS 8850,
> (. —— TSN © 52888 Geg §3§§§?§gﬁé”3g g s
, , , 3 & 5
e p———— o oh BORER% Bed  COOOeosHRefs o588 s
i e sy — o . % 5% 8g%s7 I8 SHNSS $EF
dlyy . N O R <48 itens..> | o GHALES. ad &8
" S P -~ ‘ AN Y & o
U . \ & XA FOF & &
pero bt o« P Eusara o Adant, %605, ., 205 o . Y Cedee
——— 3 1%, b DS G s 2 PP L
. —— * Faoese | e Acts S, G 5 3 EAS
e —

\ ' usi %08 -2 ‘ S Se

\\ B ness %’) &(69@/}5? 0\0 (6,\(\ \bfb
. ! O G5 , b 4 C)O’b B\
G Yy, P 40 : XS

Il
'Oef%
Us

-

’ - ; \ | ; : AP &
. - - e T G/ 7%, S o = N
o - - B Frargais e Computers o05350,, 63 .- ; RS
PP | Comne o ) \ 0ua , 2 . ~ P
. : > el - \ Ga Aen Lo Sngle \ & a0
- ) __ s = ' . mas LN, o) S \ xel
4 ' " ) ) _&A.». 8 " WAL \\' Qo/aﬁqg’/?&s % 2 Q@"@&'
W P ——— - s vonal / = Gasilge o= Heath .\ i s & e
— - — . / R OnerS Z ¢ C 0%
e ' Pl lod Q:‘»‘..jl ' B Galego | P Home ey, ) S5 - s s,
. . — - = WOk \ Coy, . g o W . V9 ex0
DYR_DNIK *dagio =¥ " 7 B Greek 0 B Kid_and_Teens - 4 . sy Mg % ’ ° v > o o
- T : . Oheyy % eliye
. A . - : ' 1) R Mappiton;; ‘ uo
VDX TOT Ao iiy_o'dso . ¢ s/ Hebrow B tews —— - TJOp Moraty % Ranee®
- o - . ) T Qs .
o0 e R s g.a;”-’, ::?l: 5 B Hindi B Recreation 7 CMiicangrts g : s pERee
- —~ - S 7 (W SMminci Mora, 2 > °
- - v \ § “_p.Ofy Es : fell
FRAMT_VUnm_DTRR_0T) e e <.7 ftems. > B Hisatss W B> Refecence * /4 pocomiE! badia - tmmingi;  Pardors, 3 7o) e Tagate
—— = s o ! : ) »‘ ' ) €cilotis Catopy 2 _ airensis .
nyu_Tme_\pap e DR | P Indonesia Regional ') "ubics 1R ® e argarite o= e rarzhageni
e ) i li i caracal Caracal N inobi
= OVINK_IMm 0y DO a7, = Intertingua L B Sciense ) Ganrareros tnobia
» P . y : h i, g\ algir: \ Chaus
T - MmN a0 B italiano N Wy s"”_ v et e N\ ) ha e Fiting
. ' ' A { togoens's o AN <. o)) - rax
AN _Ieren VXY _TOYN_NNMY_ oo = man s P Japemese = ;cutv overts b . SN "on Kelaart
. /1, . S b oty PO lipst A N S . Mmai
mon = Teden mym = Kannada = 4 amg‘s‘{‘\c v e & Ditioaah
_ . ) — . f palanmenSa © s pragna
» NOYAN_D0Nyn : ~WUL_DT » Kiawahili ~ — m ma‘iogggg{?\_\ss o 3 » A.u:fen
- ) e W97 Sy & X at,
MIT_TIENS » Y Pooe arean : ‘““\;gg‘&\ & £ Y, sraﬁ,‘gg"s
—— I E ‘ : ot e & & & % g Sog, %7
— X § : AR N0 & IS N Re) e, SR
= oan <.7 ems. > <. 31itens . > 2&9“?;&“:6 ) & F I Y % 478,30,
o Q,o“ve\;@& & Ky N g LolaiSls %
) =Y () K} o 3 " o) - .
R = S % /5% 2 5 05%007
O S8 8 s/ 3 3 LK 30 76y
& Gq?"\é‘go‘:e Q . < ;(/E‘g /’)/('//(’6‘ s
3 R e
; & «’2\0(_\?'}6\; N ol o @"g/é@ K 2
P Ao = = 200,
ARSI 2\ 8 R,
P8E % Feo 7\& SELREHIS %
$ & Lol - 2z OB % %%
8 LT . 55 25 G, 6
TS NS [N o 29 SZT o, %
Q{§ & fl‘i? §5 § g ééar% I} BDEFER a 9 5%‘% éo,o’ %o% %9 ¢ 3 %;
8€s 399505 SGBES G2 £8e%d 33 3 B ¢
§5 SFEI3L 58038 2 38883 €% TG
S ‘N?go Sc5oT o3 *\E‘k:crg,\< =0
g J0 =go Q % % 2= 2
g @ 3 Em
(s} o

O O ® {2
o o & e ® o @ .
e S 09000 00 0O e & 00
00 O NS 99 D) DO O® O9 O 09
B BS99 810 PR S CGK il 1ol K LW
@ 3000808 O &> 4G PeR® 4 0 40O OO O
o X KX BN R X BN X O X & SN ¢ L
CS49000-VIZ Intro to Data Visualization / Fall 2020; Lecture 6: Data Abstraction and Data Types GOOO0O ¢COCixd © OO G o

-~
-’

=

.

-
-

-~




Attributes Types

-> Categorical
NO IMplicit ordering

+ O H A
L] ] O

Examples: Fruits, movie genres, file types, countries...




Attributes Types

=» Ordered

= Ordinal

« N

AR SNSIN
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LoirieheK
LoirdeheK
Lot deheK
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Attributes Types

= Ordered
= Ordinal = Quantitative
' meaningful magnitude,
) ‘.‘ can do arithmetic
ASREREReR —
Seeve ek —
e de i
Yoot fede
arerere °000000000

CS49000-VIZ Intro to Data Visualization / Fall 2020; Lecture 6: Data Abstraction and Data Types

17



Attributes Types

Ordering direction

=> Sequential

—

ex: Mountain
elevation

=> Diverging =>» Cyclic
—— O
ex: temperature ex: time of day

variation (+/-)
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A

B ’ ©

Order ID Order Date

lOrder Priority

3

6
32
32
32
32
3
35
36
65
66
69
69
70
70
96
97
129
130
130
130
132
132
134
135
166
193
194

10/14/06 5-Low
2/21/08 4-Not Specified
7/16/07 2-High
7/16/07 2-High
7/16/07 2-High
7/16/07 2-High

10/23/07 4-Not Specified

10/23/07 4-Not Specified
11/3/07 1-Urgent
3/18/07 1-Urgent
1/20/05 5-Low

6/4/05 4-Not Specibec

6/4/05 4-Not Spec - -
12/18/06 5-Low quantltatlve

12/18/06 5-Low
4/17/05 2-High

11/19/08 5-Low
5/8/08 2-High
5/8/08 2-High
5/8/08 2-High

6/11/06 3-Medium
6/11/06 3-Medium
5/1/08 4-Not Specified
10/21/07 4-Not Specified
9/12/07 2-High
8/8/06 1-Urgent
4/5/08 3-Medium

ordinal
1/29/06 3-Medium categ()rical

S 1 U

Product Container Product Base Margin Ship Date
Large Box 0.8 10/21/06
Small Pack 0.55 2/22/08
Small Pack 0.79 7/17/07
Jumbo Box 0.72 7/17/07
Medium Box 0.6 7/18/07
Medium Box 0.65 7/18/07
Wrap Bag 0.52 10/24/07
Small Box 0.58 10/25/07
Small Box 0.55 11/3/07
Small Pack 0.49 3/19/07
Wrap Bag 0.56 1/20/05
mall D 0.44 6/6/05
0.6 6/6/05
0.59 12/23/06
0.82 12/23/06
0.55 4/19/05
0.38 1/30/06
0.37 11/28/08
mall Box 0.37 5/9/08
Medium Box 0.38 5/10/08
Small Box 0.6 5/11/08
Medium Box 0.6 6/12/06
Jumbo Box 0.69 6/14/06
Large Box 0.82 5/3/08
Small Pack 0.64 10/23/07
Small Box 0.55 9/14/07
Medium Box 0.57 8/10/06
Wrap Bag 0.42 4/7/08
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A B C | S 7] v
Order ID_Order Date Order Priority Product Container Product Base Margin Ship Date

3 10/14/06 5-Low Large Box 0.8 10/21/06

6 2/21/08 4-Not Specified Small Pack 0.55 2/22/08
32 7/16/07 2-High Small Pack 0.79 7/17/07
32 7/16/07 2-High Jumbo Box 0.72 7/17/07
32 7/16/07 2-High Medium Box 0.6 7/18/07
32 7/16/07 2-High Medium Box 0.65 7/18/07
35 10/23/07 4-Not Specified Wrap Bag 0.52 10/24/07
35 10/23/07 4-Not Specified Small Box 0.58 10/25/07
36 11/3/07 1-Urgent Small Box 0.55 11/3/07
65 3/18/07 1-Urgent Small Pack 0.49 3/19/07
66 1/20/05 5-Low Wrap Bag 0.56 1/20/05
69 6/4/05 4-Not Specjhec mall £ 0.44 6/6/05
69 6/4/05 4-Not Spec - - 0.6 6/6/05
70 12/18/06 5-Low quantltatlve 0.59 12/23/06
70 12/18/06 5-Low 3 0.82 12/23/06
96 4/17/05 2-High Ordlnal 0.55 4/19/05
97 1/29/06 3-Medium : 0.38 1/30/06
129 11/19/08 5-Low categ()rlcal 0.37 11/28/08
130 5/8/08 2-High 0.37 5/9/08
130 5/8/08 2-High Medium Box 0.38 5/10/08
130 5/8/08 2-High Small Box 0.6 5/11/08
132 6/11/06 3-Medium Medium Box 0.6 6/12/06
132 6/11/06 3-Medium Jumbo Box 0.69 6/14/06
134 5/1/08 4-Not Specified Large Box 0.82 5/3/08
135 10/21/07 4-Not Specified Small Pack 0.64 10/23/07
166 9/12/07 2-High Small Box 0.55 9/14/07
193 8/8/06 1-Urgent Medium Box 0.57 8/10/06
194 4/5/08 3-Medium Wrap Bag 0.42 4/7/08
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Derived Data

exports
imports
trade
balance
trade balance = exports —imports
Original Data Derived Data
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Data vs Conceptual Model

« Data model: mathematical abstraction
» Set with operations, eg. floats with */-+

» Conceptual model: mental construction -
iINncludes semantics, supports reasoning

» Conceptual model motivates derived data
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Examples

* from data model . ..
e 32.52, 54.06,-17.35, . . . (floats)

* Using conceptual model . . .

¢ {emperature

» 0 data type.

e continuous to 2 significant figures (Q)
e hot, warm, cold (O)

e above freezing, below freezing (C)
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Next Lecture: Task Abstraction

» Read chapter 3 of VAD book:
sections 3.1-3.5



Next Lecture: Task Abstraction

728\ » Read chapter 3 of VAD book:
.\, | sections 3.1-3.5




