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A Taxonomy of Time Data

IS Time | Value _
. . 10:00 57
Continuous — a series of values AT
that change over time 10:02 60
Non-periodic 10:03 60
Periodic S

Discrete — an event that
occurs at a specific time

Non-periodic (non-recurringm_
. 20 July 1957 John b
Periodic "y ohn bom
5 Sept. 1973 John graduates HS

More on next pages........
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Time Series Examples
-
As we step through examples, answer
these questions about each example
What are similarities?
Differences?
When is each useful?

Pros/cons of each?

How much info is visually coded?

Scalable to more events & longer time scale /
intervals?

How good for comparing multiple time series?
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Examples

Compare: l Enter ticker here I () Dow Jones [ S&P 500 []ORCL more » -
Zoom: 1d 5d 1m 3m 6m YTD 1y S5y 10y All @ Nationally Known Business Author Profiles
Jan 20,2011 15:36 Price: 155.55 Vol: 46.25k Michigan Company

Trading Markets - 30 minutes ago

1s¢| | B Earnings Preview: EMC Corp.
o Daily Markets - 1 hour ago

@ Bank of America - Worst Performing Dow

Component
TradersHuddle.com - 1 hour ago

|2] Computer Point takes on IBM firms in Uganda

156 East African Business Week - 2 hours ago
WW ______________ (€] IBM rolls out virtual desktop offering
155 v
E]E] E] IZ] All news for International Subscribe

[ [ 1 [ [
Thulan 20 12 pm 2 pm Frilan 21 12 pm 2 pm Monlan24 12 pm 2 pm N -
. Business Machines Corp. »
Volume (thous / 2min)

1 ! 4507

2009 2010
Settings | Plot feeds | Technicals | @® Link to this view Volume delayed by 15

https://eresearch.fidelity.com/e
research/evaluate/snapshot.jht
ml?symbols=AAPL
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DISCUSS

What type of time data shown?
When useful?
How much info is visually coded?

Scalable to more events & longer time
scale / intervals?

How good for comparing multiple time
series?



Example: Finding Daily Patterns
Suppose you have a daily log, for a year,
of energy consumption in a building, or
number of people in building

Want to find common characteristics

Idea applies beyond this example

Wijk and Selow, Cluster and Calendar based
Visualization of Time Series Data, InfoVis ‘99
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Raw Data

I )

Ideas?

Total KW-consumption ECN

See larger view
of data on
next slide
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1 jan.' 0:00



DISCUSS

What type of time data shown?
When useful?
How much info is visually coded?

Scalable to more events & longer time
scale / intervals?

How good for comparing multiple time
series?



Use "Cluster Analysis’

Start with the n days, call each a cluster
Find two most similar clusters

Combine the two into one cluster

Now have n-1 clusters

Repeat until some preset number left or a
condition is met

How can results be visualized?
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An Aside — Cluster Analysis
E——
Widely-used method

Defining ‘close’ is key
Varies from one domain to another
Text - count differences — key words, tags
Pictures
Time-varying data
> | A, | , 1 varies over sample length, such as 24 hour

period in previous example or over key word count for
text

Why use absolute value of A, 7
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An Aside - Dendogram -
e\‘%-

Dendogram — / -

tree that results
from clustering

Can show
process until is a
single cluster

Stop clustering
when have as
few as desired

o | L
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januari
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7142128
8 1522 29
9 16 23 30
1017 24
1118 25
1219 26
13 20 27

7 142128
8 1522 29
9 16 23 30
10 17 24 31

7142128
8 1522 29
9 16 23 30
10 17 24 31

1997

februari

3101724
4 111825
5 1219 26
6 13 20 27

7 142128

mei

51219 26

6 13 20 27

714 21 28
1 8 152229
2 9162330
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What Cluster Display Shows Us
-
Traditional office hours followed
Most are present late mornings
Fewer are present on summer Fridays
Very few people work holidays
School vacations
Day after holidays

Many people leave at 4PM on 12/5
Very special in The Netherlands — St. Nicholas' Eve
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Example: Spiral Display - Periodic Da

ta

"

Useful if data follows a
repetitive pattern

Can reveal periodicity
One loop is one period
What if data NOT
periodic?

Time line becomes the

spiral

Avoid problem of long
time line

Could use concentric
circles instead of spiral

Figure 2. An indented spiral, with spokes, showing monthly
consumption percentages for Baphia Capparidifolia during the
period 1980 — 1988.

Konstan and Carlis, Interactive Visualization of Serial Periodic Data,
CS4460 UIST ’98; data set is chimpanzee food consumption. 16




Add Third Dimension for More Data
_—ﬁf \’ }

" —
_ Ly ll"llrils
i = JJ] ‘ I" :l I}'ll I, 2 lll\l |
I
, ,L | 'll“ !lIHII ~||Ii
Mini bar-chart at each point Two linked
Black line — start of rainy splrgls:
season 2cmmpmu§%& 112 food types
%axzﬁeg Useful? ©
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DISCUSS

What type of time data shown?
When useful?
How much info is visually coded?

Scalable to more events & longer time
scale / intervals?

How good for comparing multiple time
series?



Design Exercise

Data - for every hour of the day for an entire year

Nun?ber of road accidents in three different counties, plus
tota

For each month, show aggregated accident counts for
Sun, Mon, Tues etc, for each county & total

Select date range and time of day range

Now also show hour-by-hour accident count for each
county & total, for the selected date/time ranges

(and possibly just for one day or the week during the
selected date/time ranges)

Ilhﬁnv@% one design, looking for lots of creativity from
y'a

CS4460 19



Click in colored area to

Prostate Cancer Progression  (sortby event durator

W VvV Vi

Click on triangle to
align on event onset

Green: surgery
Yellow: biochemical re-occurrence
Red: metastasize
Black (solid): death from cancer
Black (dot): death not from cancer
Spark lines: PSAlevel

CS4460




Time in 2D

NN _—
How common is your birthday? L a—
Two charts showing the most and least popular birthdays in the USA and England/Wales.
The darker the colour, the more common that birthday is.
USA England and Wales
) F M A M J A S O N D ) F A M J ) A s o} N D
1 1
3 3
4 -
; N
£ £
8 8
9 9
10 10
11 1
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
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Time via Parallel Coordinates

2013 BCS College Footbhall Rankings

October 20 October 27 November 3 November 10 November 17 November 24 December 1 December 8
1 Alabama Alabama Alabama Alabama Alabama Alabama Florida St Florida St. 1
2 Florida St Oregon Florida St Florida St Florida St Florida St Ohio St Auburn 2
3 Oregon Florida St Oregon ‘ Auburn . Alabama 3
4 Ohio St. Ohio St. Ohio St. Stanford Baylor Auburn Alabama Michigan St 4
5 Missouri Stanford Stanford Baylor Oregon Stanford 5
6 @ Baylor Baylor Oregon Auburn Clemson Baylor 6
74 Miami Miami Clemson Auburn ' Clemson / Ohio St. 7
8 Baylor Clemson Missouri Clemson Missouri ) Missouri 8
9 Clemson Missouri Auburn Missouri Stanford ~ South Caroling, 9
10 Texas Tech Oklahoma & Oklahoma Michigan St Oregon 10
1" Auburn ‘ Auburn Texas A&M Michigan St Arizona St Oklahoma 1"
12 UCLA Texas A&M Oklahoma St. Texas A&M Arizona St ' Oregon Clemson 12
y ~ Y

Michigan St Oregon Clemson Oklahoma St. 13

13 Lsu v‘, Lsu “ Lsu \
' SOum Carolina /

UCLA
14 Oklahoma St. ’ ‘ Fresno St ~. UCLA No. llinois No. llinois Arizona St 14
15 Oklahoma Texas Tech Texas ASM \ Wisconsin UCF 15

16 Texas A&M

Fresno St
/
17 Fresno St / No. lllinois |
I Oklahoma St.

19 GCEECED ’ Louisville
UCLA

Fresno St No. lllinois Fresno St

\/ No. lllinois Fresno St
\' ~ v
/) Michigan St UCF \® 16
\ Okiahoma UCLA 17

Oklahoma UCLA Louisville 18

Michigan St UCF Arizona St Lsu

18 No. lllinois No. lllinois Oklahoma UCF

UCLA Arizona St Wisconsin UCF Louisville Wisconsin 19
L/
20 Louisville Louisville 4 Louisville Oklahoma Louisville Fresno St 20 22
1 ~uith Carnlina S 1ICE ~ ticuille avas ARM nq




Time via Small Multiples

Drought’s Footprint

More than half of the country was under moderate to extreme drought in June, the largest area of the contiguous United States affected by such dryness in nearly 60 years.
Nearly 1,300 counties across 29 states have been declared federal disaster areas. Areas under moderate to extreme drought in June of each year are shown in orange below.
Related Article »
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Example: Music Over Time o
——M

History of Genres http://rockhall.com/timeline/ (dead link)

£ PN CHATAL GO =l ITEN T STOT AT B ETa T e e RO G d SL01 LI GCROSOT N ITLETes \j |

all genres oom | < )

w PHIL SPECTO}
v SOuUL
v MOTOWN
{¥ DEEJAYS {w FUNK 1w NEW ROMANTE
{w CHESS REC] w SINGER-SONGWRITER
¥ COUNTRY 1 ¥ INDIE LAEELS v FOLK ROCK
¥ RHYTHM 2 ELUES
¥ GOSFEL
¥ ELUES :
1w FOLK MUSIC {1 ¥ INSTRUMENTAL ROCK w TECHNO
1¥ ATLANTIC RECORDS W INDIE ROCK
v TEEN IDOLS v MTY
w NEW ORLEANS SOUND w PROGRESSIVE ROCK
w ROCKAEILLY w FUNK w GRUNGE
LY DOOQWOF v HEAYVY MET v HEAYY MET{ v ERITISH FOF
w SURF MUSI§ w GLAM ROCK
¥ ERILL BUILE » SOUTHERN R
v ERITISH INY ¥ DISCO
w GIRL GROUFS)
SOC1al contex!t : : : : : : : :
QLT8¢ COMIEXS : : : ElnEn e mocEicCiooCitCcC CIC Cio neea nng : 24

- ———— = | - . - : : :
~ SEARCH ESU) s -
—' = SEARCH RESULTS [ Y DELETE ALL SEARC



Example: Music Over Time

NN )

History of Sampling jessekriss.com/projects/samplinghistory/

]
The History of Sampling v1.2

19|52 l9l55 l9|60 19I65 19I70 19I75 19IBO 19|85 '|9l90 19?5 20'00 20|04
...................

.................

« 2 RE G oEEEiEZizzo:.

g PEEREIEREREELT

* 55 8 Z§oEZE,5E.E>E
CON- O O B - e
= x ;5 FEE "
w5 5 =g
= funk/soul/r&b
= jazz
H G " B .
PR R L S mom - = rock/pop
M EEE =R = 2
« " 2 2 EE s 2R _mwm 25 - . = other
E " L EE S e mem = =
_.EEEEEEEEEE: _:E:'- = sample data from
w # " 5 § E % E mm®E = = %mm@mmE=EswoEE s = http://the-breaks.com
.............................
...........................................
1 | 1 | | 1 | 1 | 1 | 1
1952 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2004
L ) ot . 1 M . 1 . 11 1 1 L 1 1 . . Al - R @‘
3 . =
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Music Over Time .....

Thinking about
Rock Hall
Sampling Histo

What do these

two have in
common?

Could elements
of one be used in
the other?

CS4460
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Storylines

\RY =

Ilk Iy dk Mk

ii | 0 4 | SISTER.ALICE together from ¢
i | 4 | 0 | WHITERABBIT — 0 for 4 time
i3 5 5 ALICEWHITE RABBIT .

i4 5 217 SISTER

is 11 21 WHITE RAEBIT

ig 11 6 ALICE

Design Considerations for Optimizing Storyline Visualizations, Yuzuru Tanahashi and
Kwan-Liu Ma, IEEE Transactions on Visualization and Computer Graphics, Dec. 2012



L VADER VADER VADER VADER—
~——R2-D2 \

Lines representing interacting characters must be adjacent.

Otherwise, lines must not be adjacent.
A line must not bend except to converge or diverge with

another line.



Example: Time + Geography
Typically superimpose temporal events on
a map

Intelligence analysis

Literary plot analysis

Military planning

Maybe in future plan plots for interactive
games

Following figures from GeoTime, a
product of Oculus www.oculusinfo.com/

CS4460 29



GeoTime Spatial Timelines -
Ai% ,‘

Vertical time axis

(z-axis)

Terrain plane (xy

3D Timeline — A  pccible position

of futqre event
Future (+Z axis) — ¥ o4

Y axis

ferrain

Instant of Focus — plane

Past (-Z axis) e N

Possible position
Y of past event

& % g T




GeoTime Example o
I

F I‘O m http://www.youtube.com/watch?v=YUCgeXXeEiU&feature=related

My file
GeoTime_ Investigating IED Attacks.flv

CS4460 31



Time and Geography Story

Or an intelligence analysis .... GeoTime




Literary Dialogue o
P‘i% ,‘

Discussion Discussion o
._ ——————— T T Discussioy o
between Romeo S Sy SR
and Juliet, filtered .—‘,L: =
to just show s+
those connected =" oncomsion = = T ~T [ Lrts awaw o turse
to the nurse. g---Thiwu_ e | |14 44 444
.-,,,_ ~-"8§;‘ D = — =
[ . :’“‘"f Discus sion
R )
"Eu:.:( "“‘,5‘ b
C ~Cecth
o "
’ - g9ior : -
~ - -
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Avian Flu Spread

Worldwide human cases »
of avian flu. Sporadic i
localized activity seen in f
Asia until 2003 (1). = =
H5N1 cases increased in '
frequency in 2004 (2) !
with the bulk of disease l
activity in Asia. f oms =
Isolated incidents of @i?w
sc,traindH7Ng found in(3) sl e [l et
anada and Europe (3). o W gan
.
G
- e

Proulx et al, Avian Flu Case Study

ith nSpace and GeoTime, IEEE
C%%é@ 08 34



Interaction iIn GeoTime

Time slider at bottom Overhead view

Moveable time scale at right Time slider advanced from view on left
Green line traces one entity’'s

movement in time and geography

Plus lots more interaction — what would

you want?

CS4460 35



Time Series Tasks — More??

Compare two time series
Find highs and lows
Determine periodicity
When did X happen?

Did A happen before or after B?
Or did they occur simultaneously?

How long did it take?
When will it happen again?
How often did X occur?

What else did we see happening?

CS4460
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Wrapping up Time — Some Take-aways
t.cgj—
How decide what type of Infovis to use with

what type of temporal data?

Temporal data types — remember continuous,
discrete, periodic

Which of the examples work with which types?
Compressing/expanding time axis
Dependencies (as in PERT charts)

It is not just time, it is time plus other data
Possibly including maps

When to use Infovis, when not to?

CS4460 37



The End

CS4460
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Older Material Follows
. ¥

No longer used but relevant for digging
further.

CS4460 39



Interactions in Space and Time

What interaction methods are used here?

Oakland Crime Maps

(AT D) ) (A& ) () ( http://content.stamen.com/files/microsoft/oakland-cr ylar/OaklandCrime. htm# 14&dtstart=2010-09-12T23%253A59%253A59-07%253A00&dtend=2010-09- 17 v ) (X~ Q) E
Most Visited ~ G-Maps Google VADL HCCEDL GVU CoC GaTech ImOfCmp CRA Delta NYT CNN Time Yahoo! Skype Zimbra T-Square fr-eng
1D Oakland Crime Maps + [=
o [Ro 4
Oas ©
1 CRIME TYPE  Show Al | Hide Al
ooo -] % &
2 3 @ Aggravated Assault
% &
¢ 5 @ Murder
e
£ @
et & @ Robbery
A0S z
@ Simple Assault
@ 0 m @ Disturbing the Peace
@ @ Narcotics
@ @ o Alcohol
3 @ ALY @ Prostitution
@ Theft
@ Vehicle Theft
"ang, ~V® @ Vandalism
ene
T @ Burglary
o

% 5

TIME OF DAY ¥

Show All | Hide All

Light | Dark [nearest hour]
Commute | Nightiife

Day | Night | Swing Shift

NOON
12
) 3

amle

http://content.stamen.com#

AUG 302010 SEP 62010 SEP 132010
CS 1 1 E O DATE Past Week

Sep ¥ 2010 ¥ 4 13

MTWMhFSSMTWMFSSMTWThFSSMTWMESS

o

Webster St

Lincoln Ave

Transferring data from oakland.crimespotting.org...

hst

6 PM . . ] . @ V; ‘\.Y(du.
Wes/microsoftioakland-crime-mylar/OaklandCrime.html °q 00

O

Map tiles © Microsoft 2040. Map data cc-ggﬁavo;gnsgm M

by

porg



Example: Computer Logs

(Huge) data sets

How can you examine millions of lines to
debug or locate a problem?

Goal: Want to look for unusual
circumstances, patterns, etc.

CS4460 41



MieLog Computer Log Inspector
ol

Goal: Help computer system
administrators examine log files.

How would you do this?

Takada & Koike, MieLog: A Highly Interactive Visual Log Browser Using Information Visualization
and Statistical Analysis, LISA 16t Sys Admin Conference, USENIX, 2002

CS4460 42



MielLog View

Qutline area
pixel per character

etting hostname hashirimizu succeeded
/dev/hda2: clean, 51684/256512 files, 194478/512071 blocks
hecking root filesystem succeeded

1ag area sl s s sl

block for idevihda6: clean, 33/317440 files, 10357/634559 blocks

each unique e oot aoceedid. Message area
tag, with 'L:;rgl?r?go;;;;e;;:gegsrﬁggec;zz?s for local filesystems succee actual IOg

color | g e messages
representing i ik iy (red — predefined
freq uency , et.ipvd.ip_always_defrag = 0 keyW() rds
(blue-high, eers;:gﬁjtﬂ.r;r?( parameters succeeded blue — low
red-low) plnip el g frequency

pc.lockd startup succeeded
pc.statd startup succeeded WO rd S)
ersion 3.0final (APM BIOS 1.2, Linux driver 1.9)
pmd startup succeeded
Initializing random number generator succeeded
ounting other filesystems succeeded
rond startup succeeded
tarting PCMCIA services:
modules
inux PCMCIA Card Services 3.1.8
ernel build: 2.2.14-5.0 #1 Tue Mar 7 21:07:39 EST 2000

Time area Note inconsistent use of color coding
days, hours, &
C54460 frequency histogram 43

(grayscale, white-high)



MieLog Close-up View

Change in
color coding?

CS4460

sgi-esphttp/tcp: unknown service
Ivarfspool/lw_lpd/errlog: No such file or directory

Software installation has installed new configuration fi
the previous version in some cases. You may need t
old configuration files with the newer versions. See t
Configuration Files” section in the versions(1M) manui
The shell command "versions changed” will list the af

These directories were unable to be moved properly
installation process. Check for any user-modified files
delete the directories.

Jusrfinclude/Vk.O

{start,stopjmidi entered

zetaka: login

WARNING: ARP: got MAC address on ec for BCAS”
falled: ttyg2 changing from zetaka to root
succeeded: ttyq2 changing from zetaka to root
succeeded: ttygq2 changing from zetaka to root
succeeded: ttyg2 changing from zetaka to root
succeeded: ttyg2 changing from zetaka to root
connection from 130.153.133.2

FTP LOGIN FROM 130.153.133.2 as zetaka
zetaka@bologna.vogue.is.uec.ac.jp as zetaka
WARNING: ARP: got MAC address on ec for BCAS™
cynthia@torino.vogue.is.uec.ac.jp as cynthia

1-[45881- 4901 ( 4901 ) svsloda

44



MieLog Interactions

Tag area
Click on tag shows only those messages
Time area

Click on tiles to show those times

Put line on histogram to filter on values
above/below

Outline area

Can filter based on message length
Just highlight messages to show them in text

Message area
Can filter on specific words

C54460 45



MieLog Pros/Cons
- )

Strengths and Weaknesses?

Usable in other domains?

CS4460 46



Commercial Log Inspector!

00 Sworie SCANRGd I ot I 20 Ny e 4 00 00 P 20y 1 4 00 00 P A 4 200

Iu“iuhuululuuiuiuuiuiliu
-AEARRRENRRRRENRRRRRENERR

-

SMEh  Acws -

. Lawt 18 =

o

© 21.04) marchng rveses €] Sove samr § Ot g
“ Towis O o e B - -t

CS4460

http://www.splunk.com/ o



End

CS54460
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Example: Find Patterns in TimeLines
Lr_gj—
Want to find patients who received
contrast agent for medical imaging and
within two weeks had high levels of
creatinine (indicating renal problems).

http://www.cs.umd.edu/hcil/lifelines2/

CS4460 49



contrast « creatme dange. txt outidelD) tat (dedentfied dota)

LifeLines 2

fecord Ve e AR Comparncr

In2weeks Records 377/377 Zoors o | Deys v

Comparnon ¥

In2weeks Records 377/377

] Woooco0s Rank by... 0O
GEAT ? AT-H T -
#adalogy Contyast r av Contras Conty st
o ogy Conrast | ||| emer by...

LA AEAT-H
=adciogy Contramt )j Ay

] Woocco1s
CREATH QF!:.‘-TH Keeo
A VOQ

v EA
Aciogy Contrast ?ﬁ ;,T:. :':‘,

] Woocooz)
CREAT Q’-‘.r-‘-T-H
®adclogy Contramt ESLLnY Show Distribution of...

ore v
Pore -
Pore - ] Yoooooss

CREATH

Corts

EAT-H
ﬁ);ifc“c‘-::, a View Record Group...

Corts

Cortr

FAT-H
#&E)chj Contrast
f TH -
y Contrast = -

il N o=
22000y Contrast - R Copyrig
* HC'L @’ ‘I_l)(f." 2009
Kl g

WO UMD

Gortr ot

Radclogy Corts et

] Woooosco
CPEAT H

Corts
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Yellow
triangles
(when
contrast
agent
administered)
all aligned

CS4460

outdelD)tet (derdentifiod data)

Non by

R )”]H Contrast
I
Rﬁﬁ -1]’ Contrast

REAT-H

%:;‘J hl Contrast
_ MgEaTH

RF A
J;ﬁd:q. Conyast

REAT-H
D#f? Contrast

onirast

Toom tz: | Days - Arotate

{1t ccourence of Radology Contyast)

Secord Ve Comparnon Viev

In2weeks Records 377,377

Rark by [# of CREAT)
"N

45

Show Distribution of ...

-
More - Conty ast
N
View Record Group...
- y Cortrant
2= -
N
Less ooty st
y Contrast
ology Contrast
y Cortr st
s ¥
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Step 3: Rank by Creatinine Level

CS4460
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Step 5: Expand Time Line

Expand
time line to
see more
detall
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Finding Unknown Periodicity )

Find unknown periodicity by interactively
tightening/loosening the spiral
Mathematical tools can also find periodicity ©

What if is no periodicity?
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Example: Text Themes over Time
ngj—
Consider a set of speeches or documents
over time

How represent the flow of ideas and concepts
over time?
Was an InfoVis student contest

How would you do this?
Any related concepts?
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Theme River

——

+ Each ‘theme’ from news stories is a ‘river’




Theme River

« River height (thickness) encodes relative
frequency of themes

© Key
events
overlaid

C54460




Theme River = Stacked Graph?
H

Yes, with a differential vertical offset
Makes a world of difference!
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Example: Querying

Most systems focuse on visualizing and
navigating time-series data.

What about guerying?
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TimeFinder

. ——T

13/224 records displayed
2910
Can create rectangles 146.5
that function as matching
regions
Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Light gray is all data’s extent

Darker grayed region is data
envelope that shows extreme
values of queries matching

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep . .
criteria

Hochheiser & Shneiderman

- 0 ” Proc. Discovery Science '01
Multiple boxes are "anded Info Vie 04
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TimeFinder — Other Capabilities

Search for matches based on angle (slope)
+ tolerance

. Slope

~ ~
- ~ N
- -~ \ -
> 2\ -~
= /T o
/ NS G :
2 R b N O e a Ce
A Qo — I l l
—— NN -~
— = \ ™ ~
RE> \ NS ~
—=

“Leaders and laggards”
Find same patterns but shifted in time
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TimeFinder Limitations
- )

What are they?

(Hint, there’s a fundamental problem!)
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TimeFinder Limitations

——EEN

Hodgkins patients exhibit double spike in
temperature...

But with differing times between spikes
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Example:TimeSearcher

Overcomes TimeFinder limitation

Allow time boxes with deltas on each side
(TimeSearcher) Video: 2005_timesearcher.mpg

X1, V1
Variable
Time

Timeboxes
15

Buono, Plaisant, Simeone, Aris, Shneiderman, et.al, Similarity-Based Forecasting with Simultaneous Previews: A
River Plot Interface for Time Series Forecasting, 11th International Conference on Information Visualization, 2007

CS54460 65



TimeSearcher

CS54460

ETimeSearcher...SZ weeks of closing prices

File Edit View Transform Help

T

’ O “ // H T.L ‘ Search:
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Example: Query by (Graphical) Example

"
L

Sketch the Query

Also discussed in Interaction Lecture

Specify a timeline query by drawing a rough pattern for it and
the system returns similar matches. (Watt?ﬁ:)erg, CHI '01)

User-drawn
query

CS4460 ~ 1~ |\~ 67




Example: Project Management
Project (write software, design/build
plane, hire new person) involves

Multiple steps
Spread over time
Some steps depend on other steps

How can we plan/manage project?

With PERT/Gnatt/CPM charts, of course ©
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PERT Chart - Time Dependencies
>

PERT = Project Evaluation and Review Technique
Airplane Design Process

Resaearch
flights
> ET ET T P ET
] = [ = 1= [F1=]
/‘ \‘ //' / 1\
/ \ -
/ \' // /" \
b ~ /
: i | [p— e
£ LT | i LT £ f LT L o llS L

CS446 | [ =T




PERT leads to Gnatt

Dependencies on time-line

Fnurc 2: Draft Gantt Chart: Example (,cm:)uter Project

'/lcck
0 v | 2 |
1 | i
. Hgh Level A’:al*ss

>

C. Inst3liation and Commissioning of Mardware

CS446C

. Core SMUUe Araltyss

E. Analysis of Supgorting Modules

*F Progratrrmnq of Core Modules

*b Programming of Supporting Modules

_1 Oualt‘ﬂc. urange of Cord Modules

. — Quality Assurance of Supperting Modules

{1 day)
m J Core Module Training
{1} ‘
. Develgp Accountancy Reports

11 \
*.. Develop Managament Reports

(1)
. Develap Management Infarmation System

(1)
M. Detailed Tranng



o [ 1 2
{1) )

A. High Lirvel Analgses

- da&ele

(1)

Activities L &M delayed

eved

. Devwed

-
o
w

Hardware

E. Analysis of Supgorting Modules
F. Programeming of Care Modules

G. Programming of Supporting Modul
{. Qualty Assurande of Cord Modules
(1) |
—— Ouality Assurance of Supg
1 day) |
J. Core Module Training

Accountancy Reports
Managament Regorts

. Develap Mamgemerf Infon'\almn System
_N Detailed Trane

~5‘1\

Shows
- Resources (colors)
- Critical path activities

o
o
-
-
-

2 3 4

‘;\4 High LL-cl Analyss

arting Mogules
' (G. P'rpg'atrmng of Supporting Modules
)

Quality Assurance of Supporting M
1)

by a week so same
person can do activity K

CS54460
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1
LB seleftion of Hardware Platiorm

2
+ C. Installation and Commissioning of Hardwarp
‘ \ ‘
| | |
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1)
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Revised Gnatt Chart Tells Us That

n

Ten week completion IF all goes well
Completion in ten weeks requires:
1 analyst for the first 5 weeks
1 programmer for 5 weeks starting week 4
1 programmer/QA expert for 3 weeks starting week 6
Analysis, development and
testing of supporting : ]
modules must be on time. ==y s
Hardware not time-critical

but must complete before
Core Module Training start

L. Core Module Analysis
b
&)

ME. Analysis of Supporting Mogules
- 1
L'l

G P"l:-)':lm"urq of Supporting Mod
\

Quality Assurance of Su

(1)
N. Detalled Tram
. Develap and QA ACCcountancy Reparts

(1

5 . Develop and QAManagement Reporis
A
} W4 Develdp Management informatic

i 24
I_&-—. F. Programming of Core Modules
—1 Quaity Assurande of Core Modules

i1 day
. = J”L'cn Module Traring
From http://www.mindtools.com/pages/

article/newPPM_03.htm A

BE. Seleftion of Hardware Platiorm

C. Installation and Commissioning of Hardwarp
CS4460 e

Crical path
» Non-critical path



Many Project Mg't Products!

Gantt Chart Tools
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Example: Monitor Computer Systems

H

This system (LiveRAC) Supports review of
continuous data and real-time monitoring

MieLog example is for after-the fact
inspection of discrete event data

LiveRAC was a 2.5 year, multi-person
project

McLachlan, Munzner, EKoutsofios, North. LiveRAC - Interactive Visual
Exploration of System Management Time-Series Data, CHI'08

CS4460
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LiveRAC: Interactive Visual Exploration of
System Management Time-Series Data



LiveRAC Design Principles

™~
,‘."-} 5
32

Involve users early
Use spatial position as perceptual cue
Related items are proximate (grouped)

Use side-by-side “small multiples™ to minimize load on short
term memory

Link multiple views

Animate changes — no abrupt transitions

Immediate feedback

Use graph styles with which users are already familiar
Overview first, zoom and filter, details on demand

Assertion: Several levels of detail side-by-side
Why given as assertion rather than principle?
Seems like a principle to me © - giving context along with detail

CS4460 78



