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Green Cloud: Supporting Sustainable Behavior by Helping Users
Remove Unnecessary Photos from Cloud Storage Service

Donghee Hyun
Department of Industrial Design, Kookmin University,
Republic of Korea
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Jaebaek Lee
Department of Industrial Design, Kookmin University,
Republic of Korea
jbk2684@kookmin.ackr

ABSTRACT

Today’s high-capacity data, especially digital photos, are readily

generated and stored in cloud storage services. This excessive stor-

age burdens data centers, which are major contributors to carbor

emissions. Digital hoarding behavior — the excessive accumulation
luctance to discard digital data — exacerbates this issue. Our

sludy examines the impact o[dxgml hoarding behavior on the task

s users face and identify the need fm' better methods of deleting
digital photos. We then focus on designing and evaluating features
that assist users in photo deletion while making the experience
satisfying. The goal of this study is to promote sustainable behavior
in cloud storage services, where small actions, like deleting un-
necessary photos, can lead to significant positive environmental
impacts. Therefore, this study emphasizes individual behavior as

Eunjung Jang
Department of Industrial Design, Kookmin University,
Republic of Korea
pink_oyster@kookmin.ackr

Taesung Kim
Department of Industrial Design, Kookmin University,
Republic of Korea
15990228@kookmin.ac.kr

1 INTRODUCTION

of information and communication technology, which increased
the amount of digital data produced by a myriad. In 2020, the total
amount of data created and consumed worldwide is estimated to
have reached over four-trillion gigabytes [1]. A significant part of
this increase is attributed to digital photography, which has become
an integral part of people’s daily lives due to the widespread use of
mobile devices [4]. People can easily take thousands of photos of
their everyday lives [2]. As the amount of data produced increased,
the need for large data storage also increased. In response, cloud
storage services emerged, providing users with virtual space to
store data on a secure physical server, which allows users to easily
store data at a low cost [3). Prior research shows that most cloud
storage users sync data by default. This means large amounts of

ble solution for " tof on
dark data. as their primary data storage [5). While this helps users store their

digital data securely and readily, this has also increased dark data
CCS CONCEPTS thrown into the cloud.

+ Human-centered computing — Human computer interaction
(HCI); Empirical studies in HCL

KEYWORDS

Dark data, Sustainability, Cloud storage service, Digital Hoarding
behavior
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“Dark data’ is digital data we put in the cloud and never access
again [7). Such data may increase energy consumption in data cen-
ters beyond necessity, resulting in an increase in carbon emissions
[8). Carbon emissions from global data centers have increased
significantly over the years and are expected to account for 1%
of the global carbon emissions in 2040 [9). Environmental impact
of global data centers is recognized as an important issue, and as
a result, companies and researchers are finding ways to improve
sustainable operation of data centers [6]. On the other hand, indi-
vidual users’ problem with dark data management in cloud storage
i lacking in interest and solutions. Previous research shows that

rk data affects how digital &
Excessive data storage becomes a barierfor users when managing

photos (18, 22]. T

designing a user experience which provides emotional satisfaction
dunng the delman process is essential [19). Also considering that

icates that the of
coud storage s nonng photos [20), enhancing the photo deletion
experience and promoting more frequent deletion could have a
crucial impact on reducing dark data and supporting sustainability.
‘Therefore, the study sought to analyze users’ behavior on cloud
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T2 EC|XtI(Product Design 1) - 28HA / E. Wolfs [

229 11:00~15:00(124t), 15:00~19:00(2&28H) /313=

=Xt Xt Content

01 3.6 Principles of product Innovation Design & Introduction to the 1st project
02 3.12 Product Analysis: Understanding, brainstorming, project planning
03 3.19 Primary design direction - Storyboarding, Usage Analysis

04 3.26 Soft Mock up, design refinement

05 4.2 3D modelling

06 4.9 Model Making

07 4.16 Project Presentation

08 4.23 2nd Project introduction: Function & innovation

09 4.30 The principles of Good Design

10 5.7 Designing from the Inside out

11 5.14 Industrial design product development

12 5.21 Usability testing and prototyping

13 5.28 3D modelling

14 6.4 Model Making

15 6.11 Project Presentation

2024-18t7| IDKMU 7HZ 4!

Project O1: Restyling Honey Air
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Xt & & drieed
e — 8

Class description:

This class will be an opportunity for students to explore how design
thinking can be used to gain insight into users' lives and learn how to
synthesize research into Innovations that genuinely improve people’s
lives.

We will explore how industrial designers research, develop, test ideas,
and produce designs. and we will learn how to find inspiration,
understand how products are developed and made, search for design
opportunities and unmet needs, and develop innovative products.
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#CIXFQl (User Experience Design) - 25t / &
-3l 9AM~1PM /315
-3I2Y 2PM~6PM /3155

date

1+ | 03.05 | Persona Z+9|: Orientation, 1) Why UX?, AL
i 2128 Case study DS [ESE=1]
! EPYESS —_ =
2| 0312 | Survey& |sx malt 239 HaLl 74 W =0  |HALEE
g4 ==
3 | 0319 | (ggh |Z2AFE MK L2 AL hd | AL EE
4 | 0326 Z9J:UXD Process, PJT O[3 | EE M 2 3]9|
gl 2He o
5 | 04-02 g - MHo|, EA M [E3[o-2|MX| AE g=
e | azos Case study: [Zo|:27A2 A | 1K} 2| MX| TE or E
3 Blood Valve |EX32| =384
= | e Zol:otolC| |24 2|MK| TH(HE Y 518, £8E ) or E
i oflo| & =334
o |oiss 22| Timeline based Methods, YE: =334 -cm,
) M| CIxEe! Stakeholders Map ...
UXD Zto|- T2 EEFO|T T 79
10 | 04-30 | Project UXDEZHE SZHeE et =T ,f E' =
11 | 05-07 EIZHQ: HMW. Ideation - sketch, Scenario Al”
E7t.
12 | 05-14 EIZH: Scenario, Role-playing, Service Blueprint 12”;‘_}01'/\":.,_,
13 | 05-21 212+ Prototyping - Product, App...
14 | 05-28 E1ZHY: Test & Develop
15 | 06-04 EIZHQ: Test & Develop EIZt e pTEH|
16 | 06-11 Final PT, Review
(D] 2B Zoatsol et =32 £ YASLITH)
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2% 13:00~15:00/ 3155
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8 oto|C|of /3.3

9 X w2 QI £o 1

10 MDY 2 oH W2e 93t 292

" X w22 Qs £9| 3

12 CIRHQl 744 31

13 CIXHQl 7444 /32
CIRRel 74 Y3

14 CIXQI 744 933

15 FERTRET
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CIXFoIA E 2|23 (Design Storytelling) - 28t / Emmanuel Wolfs

Fri11:00~13:00/315=

=x ARt Content

01 3.08 Course Introduction: Design is Storytelling

02 3.15 Narrative elements of Design

03 3.22 Emotional Design: Materiality, color, and textures
04 3.29 Storytelling Theory

05 4.05 Storytelling and user experience mapping

06 412 Designing time-based story driven interactions
07 4.19 Users experience and “complexity”

08 4.26 Mid-term assessment and critique

09 5.03 Storytelling as a Design development tool

10 5.10 Storytelling as a marketing tool

1 5.17 Time based visualization

12 5.24 Individual Storyboard development

13 5.31 Video editing, storytelling structure

14 6.07 Final Examination preparation

15 6.14 Final Visual presentation, documentation of the project

SXEE:

2024-18t7| IDKMU 7HZ 4!

In this class we will be exploring how designers can use stories to create more rewarding user
experience and improve the marketability of new and innovative designs.

Students will be introduced to various storytelling and editing techniques with the purpose of
persuasively conveying design concepts to the users of products and the general audience.
We will focus on the creation of videos and time-based media artworks and explore how

information technology can be used to enhance products, for functional, informational, or

emotional effect.
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C|X| 20§ = 2| #| 0] M (Digital Fabrication) - 2std /10

222 18:00~20:40/ 3155 / &4

Week | Date =¥ =gUE
1] 0304 EEIETETE cxg
mE2iol&olzt?
2 03. 11 ; 2 A
Computer-Controlled Cutting 1 HIOI K HE 2 HZ A0
3 03.18 Computer-Controlled Cutting 2 Ol HEl &2Y AN
4 | 0325 3D A D Z2lg 3D AN/ERIE Ol
Ny
5 04.01 3D ZglEl 3D ZElE Ag
6 04.08 Computer-Controlled Machining 1 XM 2402 012
2D/2.5D 28 A&
7 04.15 Computer-Controlled Machining 2 3D 2 a5
8 04. 22 S2H DAt ZIIANE
9 04. 29 29 AL SHIUNAE IIY AS
10| 05.08 SV EICE) SR 48 0l ¥
Ol Al
11 05.13 EEZZME 0L0ICIOf Aot IZME OOICI YH
12| 05.20 e ES 222(0H) DRI ES 298 02
IPNES
13 | 0527 || arge Format Machining 1 (01 %) CNC 2tRE AISY
14 06. 03 Large Format Machining 2 (04l &) CNC E ¢Est & s
=l
15 06. 10 ZBOIZNE U H
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= HE AH& 2 EOi2 C|XtQl 22X B
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Q Ef71 0l o ,,
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OIE{H|O|AL|X}Q! (Interface Design) - 38t /

= o =
32 1PM - 5PM / 309=
Week Date Topic Assignment Week
1 35 [2lAso|M] QEIE 0|2 Cixtel 8
Se M /2N Y
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MAE|ILE CIX}Q! 0] . H|0]M (Sustainable Design Innovation) - 28t / Emmanuel Wolfs 202413471 IDKMU 424

Fri11:00~13:00/315=

=x ARt Content
01 3.08 Circular economy Workshop
02 3.15 Narrative elements of Design
03 3.22 Design for repair, reuse and recycling
04 3.29 Innovating within constraints
05 4.05 Responsible production and consumption
06 412 Mid term preparation
07 4.19 Mid-term presentation
08 4.26 Biomaterials experimentations: General principles
09 5.03 Biomaterials experimentations: test and production
10 5.10 WORKSHOP WITH LEE WOOJAI
1 517 Innovative Materials for sustainability
12 5.24 Personal project development testing and improvement
13 5.31 Personal project development testing and improvement
14 6.07 Final Examination preparation
15 6.14 Final Visual presentation, exhibition

The Sustainable Design Innovation class will give the required knowledge to students to
develop new products and services that are socially and environmentally responsible as well
as economically viable.

The First project will explore the concept of Circular Economy

In the second part of the class, we will create new BIOMATERIALS in the studio and use them
to make innovative and eco-friendly new products.
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222 13:00-17:00/317=

Mol
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03 3.18 AAE I ASHEH
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07 4.15 OtOICIOf AAHIXI2
08 4.22 OFOICIOf AHXI JIrel MIZH & ¢
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AZX|S718 CIxpQl - 3,45t4 / 4TSF

=7zt Topics

Class introduction

-

1.1 OlcH (BLEAAH, 2ZEYHN)
- 218 Xl= (Artificial Intelligence)0l 2t CHAI 2212102
2 2. Midjourney setting

4~8 Project 1 with Midjourney — Mid-term

1. Al for UX design

2. Stable Diffusion setting
9 3. Discussion: 9/ Z XIS CIXHIo| 01202 CIXIOIH 2 M=

10~13 Project 2 with Stable Diffusion

Stable Diffusion+ ImagetoVideo —Final

14~15
T AN UHES2 Z2AAHEME EAMFALD, A" (ZAY MER Il
SH H2)0l Tet 22 WSolL = ofZe2solde et += JAsLIt
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2 17:00~19:45, 22 17:00 ~19:45 /3095 PR
=
week |data =51 roUe o X|IAIE WHMZ 2|5t ESG(Environmental, Social, Governance) At&|& =4l 1}
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