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Fig. S1. 11 slide decks (302 slides) created between Nov 2013 and February 2014

Slide decks were iteratively refined research artefacts used to document the research and design process.
Slides 3-12 contain sample slides from these decks.
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: Energy Manager
Interview Findings & Requirements Analysis

July—Nov 2013
Infois & LIRC and |
Matt Brehrre
Plowe O, 2013
Role: One of two energy managers at ;~ focuses on planning, analysis,
and reporting, focus on steam usage for 50 meters (out of 400, 350 others
Date: 07.29 | notn &)
EM Usage: day-to-day monitoring of daily and hourly consumption patterns
for 4 campus zones,
Who: ‘ Portfolio: 2 campuses: (/0 buildings), , 21 buildings);
= M downtown campus divided into 4 zones (=2, o, 2o, 20), (12-20 buildings
nergy 1Manager, per zone), but different energy consumption patterns: 2 north zones are

engineering and medicine, consume more, more erratic

If an anomaly is spotted in a
zZone's consumption,  uses
point edit function to determine
which buildings comprise the
zone, then he'll check
management charts for each
building individually; previously, he
examined all buildings individually

Where: (Skype)

Supplemental: screen
capture recording,
audio

Date: 10.24

Who:
Energy Specialist,

Where: meeting room +

s laptop @ (with
)

Supplemental.
email exchanges b/w
and mockups by

Program docs: Intro and

SOP

" notes,

Current approach (macro): in Excel, organizes energy intensity
data for all 130 schools, performs ranking with custom macros.

* Hasn't compared energy intensity rankings to performance
ranking in EM home tab; unsure about colours

Current approach (micro): For micro-level analysis of interval
data from EM, custom colour scheme for tracking
consumption of three time intervals of interest (school hours,
after-school hours, night): difficult to spot anomalies here.

* Weather normalization: side-by-side comparison of
normalized vs. non-normalized consumption

45

Fig. S2: Partial summaries of findings from initial interviews with energy workers.
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Fig. S3: Characterizing energy worker's activities as abstract tasks according to the
typology of Brehmer and Munzner (2013, IEEE TVCG / Proc. InfoVis)
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Fig. S4: Partial characterization of data abstractions relevant to energy workers’

activities.

Brehmer et al. IEEE InfoVis 2015 Submission #106 - Supplemental Material



NOTER

MEB eaplanabicn

LA TS

Multi-Attribute Rankings and
Multifaceted Comparisons for
Portfolios in Energy Manager

InfaVis & LWBC and
Matt Brehrmer i
Mew 22, 2013

(e

MEB explanabion

]
%."" LCATINHLS
1

Multi-Attribute Rankings and
Multifaceted Comparisons for
Portfolios in Energy Manager

InfaVis & LWBC and
Mttt Brehirmies

Drae & 2003 for
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priority, day-to-day
operations level,
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degree, concerns
over scalability of
multi-faceted
COMparisons,
filtering and
aggregating by tag,
by rank, or by
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[ W F2 priority.
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—,

J
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— priority “would be nice

4 N
: #2 priority, would
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used than portfolio /

helpful for generating
reports and
communicating to
decision makers.

e /
T Wl #3

““a\l:': have"

™

w  #3 priority, would
still be used (all ideas
are interesting), but
not as highly
prioritized as others.

N f"’|

portfolio / detall level: multi-faceted comparison of portfolio performance over time.

Drill-down: split portfolio inte spaces OR groups of spaces. 4 A / ~
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S

=

17

N 4 I

Fig. SS: Verifying the task and data abstractions with power user energy workers (left:
summary of tasks; right: a mockup of a faceted line graph).
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portfolio / detall level: multi-faceted comparison of portfolio performance over time.
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Fig. S6: Initial data sketches produced within the sandbox environment (left: faceted bar
charts; right: an early version of the bar + bump plot).

Brehmer et al. [EEE InfoVis 2015 Submission #106 - Supplemental Materidl

7




Rankings and Comparisons for
Portfolios: Visualization Sketches

I ) LT an
Matt Brehmer
Far
Ll 2% 3004 [+ commernts)

@.'

Rankings and Comparisons for
Portfolios: Visualization Sketches

It 0 LR aped
MMatt Brehmer
far
Jan 2% 2004 [+ comments)

@II

Portfolio Visualization Sketches

Dmun Spacwa Sy
TEer by Ters Serw

B Trartn Bem T =

portfolio / detall level: multi-faceted comparison of portfolio performance over time.

Tolsl Coraurnpler I A ] Doy’ 0 Wi

':.-u- .I'"-'-F

e TR

performing yearto-year comparisons at finer time scales

ot k would need more transparency on how baseload is \\'

calculzted: but this 1= better than baseline caloulations for )
[ ]

=

—_—TT 'L
Ty i iy . -
l | - Huem ammE

g tiong g
i

!
i:..
i

B likes 1o be able to see - H. remm

paseloads at night times, when e L l-: ===l
buildings are supposed to be - .
-.\\fnl:rccupi-:vl:l

Chwmrrigrt

e e cemm ! e oaed
Tl by Teee Mt s 5
= ] =]

LI o
§ o §dE -
an . famEm

s sourt buildings by descending average
Bhamrty of rtmemat wubemn | yafipe a5 in other heatmaps; multiple
o — . . buildings is overwhelming, shouldn't be

default to show too many buildings.

- LE T L] Tammm W

TimEE imwme Pmum imEE aw

o . LI RN oo FmpE am o B aEEm e am

e s XL imEE ameE T CEE T
imEE rmEm KL iwmesE aamEm T immE aam

PR R TR PR "mEr EREE A Em e L] U
PEE e imErE  anmfll T awmER 1NN FREER P=mpE L] L]
P L ) fimpm 4w LRCE ] Y a -
T ™. LI EOL ] "EEE N PE N L] El
o o e LA LN ooEowE Fumm LN ] LY LR
rETEPR ruaerN P mEEN LI N LIN ] T RN ..--
o e rEEE e L ] FREER fmpE Fwamm
e . L )] mEE 4 muE PR EE imEE dmEm
-------- smER 1muE RET L] LT T

imEE ArMB® fuE® AamwE §Emm

Consurmption for business hours {(9h-17h, M-F)
2013 for spaces having Space use:’ [

portfolio visualization data sketch (Jan 22 screenshot)
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Q:What's the best scale for this visualization?
Q:What's happened in July 2013 at the

Calendar Heatmap of Average Electricity Baseload

S

portfolio level: rank groups of spaces based on multiple measures of performance, sub-rank within groups.

Compare changes in rank over time,

N

/)

B click through from pop-up
to line charts comparning within
that group.

.

A
MB: space {group b and interval \ﬁ

selected, space highbghted among line plots; ine

plots at finer granulanty (day af rrantk)
portfolio visualization data sketch (an Jan 20 mocup - not

portfolio)
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MB: space (group “C.
selectad; individual spaces in group "darmitary”
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Fig, S7
design (left: calendar-partitioned time series matrix; right: view coordination mockups).
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Visualizing Portfolios in portfolio visualization: sketching environment
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Note: the preceding visualizations were generated In this sandbox environment, which contains controls for
filtering, selection, aggregation, and normalization, as well as a map of the portfolio,
13

Fig. S8: Early view coordination design depicting a matrix with auxiliary boxplots.
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Portfolio Visualization
Design Sketches

Infovis & LBC and
Matt Brehnnes
Jan 30 X4 [+ comments)

portfolio / detall level: multi-faceted comparison of portfolio performance over time. portfolio / detall level: multi-faceted comparison of portfolio performance over time.
Portfolio Visualization Sketches
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portfolio visualization data sketch (Jan 9 sereenshot) 21 I pﬂl"tft}"ﬂ visualization datz sketch {Jan 20 mockup) 24 I

Fig. S9: Another iteration of data sketches produced using the sandbox environment
(left: time series matrix; right: interactivity mockups).
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Fig. S10: Proposed workflow design involving multiple views based on consolidated
feedoback from energy workers.
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Fig. S11: Storyboards using sandbox screenshots based on power user workflows.
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This slide contains screenshots of
address view coordination design.
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Fig. S12: color stock charts™ with juxtaposed line

charts as alternative to matrix with juxtaposed
boxplots. (" see Albers et al, Proc. CHI 2014)

D3 prototypes developed in summer 2014 that
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Fig. S13: Values from the brushed time period are highlighted on the
Juxtaposed boxplots.
http://bl.ocks.org/mattbrehmer/8be29724bdd7a63ff4lo

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

. —

Fig. S14: boxplot for the brushed time period (red) is shown alongside the
boxplot for the entire time series.
http://bl.ocks.org/mattbrehmer/287e44c9al2151967874
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Development on the redesigned

throughout Summer 2014.

—nergy Manager continued

During this time, we collected feedback on the new designs from

o energy workers at

Fig. S15: A
using A CO

N examp

Mbinatio

NnerNOC.

e of how this feedback was documented,

N of screenshots from the redesigmed

Manager and earlier mockups.
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