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ABSTRACT

Objective: This paper discusses how service design is related to two well-known disciplines, interaction design and cognitive
systems engineering, which are applied to the design of software, websites and mobile phones, and the design of control

room of nuclear power plants and cockpit control, respectively. Background: Service design has been spotlighted recently

due to its promisingness to service industry. Successful cases of service design are widely shared among designers. Service
design, however, is treated as practice rather than a discipline. Method: It was discussed that it is important to consider the

interaction between customers and services as in interaction design, and some domains are complex enough and have

functional limitation as in cognitive systems engineering. Results: Models and design tools of the disciplines are introduced

and applied to service design practices. Conclusion: It was concluded that service design has the characteristics of both

interaction design and cognitive systems engineering.
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1. Introduction

AAY sle ANAE 93 tRRle] Hdko] Fa A1
o, AH|x YRRIE Ag-st 43 AbElEe] oY g3y
e B3 A0 AL lok(Stickdorn & Schneider, 2011).
FeEvEtel = A1) At o] g AbA|Eh= AR o
ol A2l tixRIL] &l Tt F /o]
2011).

8] t]zkel (service design)< tx}FQl Alar(design
thinking) 7} AJH]2 Fokel A&-xo] AA| Anj~ F2e
ég oﬂﬁk_o_ u]7‘<] RHo7 HE= %7@0] olr/]_ QB ufﬂoﬂ
A Ar)2 gl 84 (discipline) 8 A AR tH= A5
(practice) 2kaL A a-AY(Moritz, 2005), 48]~ tzjel
2 AHgAF A8 YAkl (user experience design) 3+ A2 th
24 gvja s, @] o1 o] IT A%, = Fo

Q1A% 1 ck(Yoon,

Zolvt 4, Eupd feof]l HFEo] AW Aol AMu|Az vkl
Zolgt Arsity A= Au|A TRl @A AlEE=
YRl ZEAA9L YAl =752 A A = (ecology
map), H|ZYA EFZHE (business blueprint) ¥} 73] H]
ZU e AfE A& Agstae UX bR A9 vz
A ok

Jeuh H e A TRl AME BE, B9
S5 MulA fARIPE (Laurentz & Rawecka, 2010)
19] Heathrow Express AF|7F4 (Moritz, 2005) t}
Al EAge Azke] Aes 24 Au|a 319 QY
| % AlElE B glom, 32 A AT
HEst 7153 5}74] g8 AAEE AAsHE Al
A & gAY 2HE @3 HCI(human-
computer interaction) 7@% d-¢5 lom, Ee HREe}
7153 sAE 1elshE XA AR T (cognitive systems
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2. Interaction Design and Service Design

JAEHA HRIRleA tARRIE|ofof 3 td-g nlgt=
AL Figure 13 #£tHKim, 2005). 9Zol= <17 human)
LEZ = HFE (computer) 7} 9loH, o] T2 A2 QUE
Ho]Ag Fdll YJAkRES stk o] T elA A FHFE
oA Wws Wel7] f1siA 9 (input) & 3¥skar, HFE
= 9Es Agst 3o AE AHEAMA 8 (output) g
th dEE g FA= sl BEe] H i A9K 2
=4 AL E F& vk 98 H FA = s
a8 eBAEYL = £ glom 27t = 4 gl ol
g F2E A9k X1 vaZHo] (display) 9 24
] (control) 7} HojA= F-g A Ho] A (interface) 2

|

18 TAele] Fo AupEo] Hu)

DU A
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Figure 1. Human-computer interaction

2.1 Service interaction design

AZE o} Fofdsl, gulo)x]e] tARRIS Ul tARl
olgta =& Aslel e WA trRRlolgty F2& A3
7F e AL, YAkl s QEFEo AR B Fi1A] 9} ¢l
HaEldoZ Wi Aof Qlth JE A xRl dEHo]~
AR YRRRISHE A2 Algks Hojvhaist ke B o®, A}
4219} AFE Y A5 &4 (interaction) ©] ¥ Q1E]H|9]
25 AAlsks 2E =gt

Figure 19] 2d& Au]A t)xRle] 83l Eriw Figure

29} 2t} 9Fo= 174 (customer) 0] @ EZo|= Hu]A
7F ek A4S AR|AT7E Algshs QIEHO|AE ARE-SHH
Ag Feth Aula YRR 173
o] FYE= BAE trRIsH= A2
d elA ARA ARl Fo 8

2 AE A YAl (service interaction
design)olgta 2 & glon, mo] A¥el= e A S
vEshs Wl UX A7kl diEgooletar & <+ itk

Service

<= Interface

Interaction % Process.
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Figure 2. Customer-service interaction

FE B3 =3 & 9l Al TRkl JIE Y

o] T A2 F 7otk AA|, Au|2 AE] o]
2 (service interface) = TAZeo]9 &= # o)z}
FAY T 22 Mu)A A F A (cast), #E(device), IT &5
A, G Z2A, AU Yzl 58 xEdeitks Zlojtk &
Yl A#Ee] W97t §ojA|= Floln o]& 3l|A] AH]
2 fARleA = . A ekt A58 dwrk=o] Folst
A Ak B4 JAE A tRilo] gt ARgAPE HFEE AL
S8k BHE M= Aol vlEl, Au) 2 gl v AL
EAZF ARIAE ARSRE BEE 7Itk S RIEIEA Hak
oMz AMEAF E|FH|O) A9 3 o] AREARe] QAEIHA
of TA& 7H 1, At vt AREAY AFE 7 A ES)
E FYs dEHEAS e oR T 5 dEAE =3
th Wb Au) A gRRIeX = vere] ARgAREe] AU~
53 S dvht REAHA FEke
shufshd M)A A2 FHls 18 H
B A-97F @] wolth AR, A4
A ZF a3 Au) s AR 7] <QIE
gl oheFst oFefjo] JIHHA-S Folst
L

2.2 Mental models for service design
kel Mul A HARRIE MH| A ARgStE 179] WA

oM mokthd, 2 Holx= MHlA Hatolq o] oA
=olE staat gt} o]E 918 Norman(1988) 2] Al 714
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AAERHE AFEITE Hatel |7t 7k = tAel 29
(design model) & tiApe|W7} 7k4]= 74 A/ 2o,
A 2<® o]u] %] (system image) = TARIE A|AE0] 7RX]=
e, T2 To] 7leEE Eyoln, AR 24l (user's
model) & AHEA7} AIARIS] FARRAlS sty 98 &
dsh= AR HRtoldE TRl BEE AJAE o]
VA2 FAgetaL, 1A AARE ARR-EFEA,
oA E B3l AHeA B Ak 51 ZlolHE 1
A% rkaEeA 7] wiel YAl RS ARgA) BE
o dAeh= Aol nlgtA b, A|~H oln ] A= bRl 29

3} elx)al Ao] Fasith
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Figure 3. Three mental models for designing a product

o] 1& w3k Au]A t]x}el ] 285 4 9t} Figure 4
Au| 2 TRl AgH AAEFolth §F 7HA] A o
42 Au) ﬂ]%x}(service provider) 7} 7F& AR
7k Aolth & An|2~ AlFA7F Auj2el gfs)] 7F
A

Re] EAee, o AR 1] At A

o

Gt Axeh slo] FRsteh 1 AYRBI Al
A A EHo] T Aol AL Ao dig
A S, Al AR el At Al
GARIE] TAGA AL A ek A AL
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Figure 4. Mental models for designing a service

3l =98 = Qli= AH)2 A1 JIE A
& 7 7H otk AA|, Au|A tRjou =
QI5L7] QlalA AMu) 2 AlAkel 1749 A4
.TLEJIGPD} Moritz(2005) &= AH]A =Rz}
JE A triRle] 71 & AfolHor AulA AlFAE 1
Hallof 3h& HAEkaL, Au|A Al 7= Ak 34,
AFdeE stotsljor e AHaiqitk &, Aul2 tRto|H
T ABlA AFTATE 7= AR g getstal ol&
AREAFE] AR TE_L zZ w7 E A AE HARRIE ok
gtk A, AH s Al AHTE AFEAE SARo®
WAs= Fl0] O}L]E} Aol BABE] witell, A8]A Tt
= o vhEd, 44 7IRF o s AY A
ohel, A&HA o AAAE 5 A A1
th= Zlolt} o]& A3l HE vl A== A
EFI-ES Au|x AFA) olsliehr] 45+ 94
TR AE oAS5E T = 2 oR A E ok
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3. Cognitive Systems Engineering and
Service Deign

59 ¥ /\V\E“J z*ﬂ‘ﬂ@
Eine O]EHVlcente 2004). AUAA|AE
= YA ARl Hofs} 7 tHE
AL YARIE] e B3Er avks A7 tARl Ak
7} Algtel Aol fxto|E, Hupd o] vlmA v B3
S5 79 gxtolurt Ysks 715e] vlwd AEA T
=)= Aol whal (Hackos, 1998), SIX|A|AEF-8h
o] H&= WA, H|EY), sty T AT &
A, AR sttt A2t FHEo] oEe %
=

o]z]/\]/REﬂlﬁj}—q]}q BL;HQo{_S?_ r,]x]-g_] L}ﬂ%—g
TS AR Aok ofDA] HE 1A el i
ol gtom, o] AH|A TrRIME Ul A8EH &=
Q2-5olth Vicente (2004) = A28 282 q1ea)
ARGAE AN FEHALS TRRRIsHE S AEA AR
Q1E]#o] A TR}l (ecological user interface de sign)g
Aolakglet. QAAA AR FEH] tizlel o] Fast o)f+=
AREAZL JAget A AElE ZR oE| kA %a
345 AR ofslE vt o R tAlRlo]
o]7] wjitoltt.

Ty AEsE MuElA YAl ZRES
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o] Fo A= Adsto|HE QIAAIARFEE

TRkl Hofe] )3
2Q) =0)7h 23k 3ot

3.1 Mapping customer requirements and service
features

AR 25 8) ofel A 2] g1 o] tzlo] IEjHA
CARel ok} 7 thE He ARgAF A5 (user task) 2} Al
28 7]
oli= AAMAIFoIY fAfe| Eols ] HSFE HEx AIAE
o] F3qE F AUE 7wl A wEolth S AREAE
el iz Alaglo] A ek 5 Q= 97 EAYs

AREAL 2oL AINEL 755 3R] AtolE 3hds] Arg ek
AR 7P ellA de] 2rols WA Weas THE W
FE = 7 Ak Figure 59 WA= shve b7
ARgetH, WzbE Qs WA PEde] RulM REE

S vkl o 7 ZHEsir) o] sk Al ARl A|AHEl V)5

= (D) 5719 w85 AR, AA, (2) 3ZH 27
%ZMT AR, AR, Q) Fed T 2ot AZ, 7
A, (4) B3 22 &4, (5) ‘@5@_ 2L FHo7 B &
AUtk WhH AR} daks AREAE A5 (1) %XW'Q =
AR %le‘s}ﬂ (2) dEds 54 2
Q) WA 2= W =

evaporatpr |

evaporat

condens

compres

Figure S. Refrigerator example for explaining user task
and system function

= %ZW 1.1—, Rii o] 7§T =719 TLVE FHATIA

o (system function) 7F2] T-#o] WAYSH)= o)t}

83 4594 A28 s 09 0 ol m A9
o) S ) s olel, ol Ab Elaed 44
Ak ATHE s 2a0h AFEAEC] ALgaks A
2 paw geete] o ke XY B Holt,

B WL (1) 380 X % (customer journey map)

£ 128)3, () BAERES seket Fol, (3) HARAE
tgi 011:5_ 17—]14 .QL:I‘L/\}'EJEO —l—— HE]— E O]ﬂx]e _L}\]_;S]_:ﬂ

@) NG LT VI Al 240 7

=5 e
EASI) Figure 62 AR R Aol $1&of AlsHH=
MBI QS ofilFel AREAFEC] AMEShE AHIA &
255 XHsH Aot
, Matched
Provided

Service Feature

ll /’l’ Unused
TT T ﬁ Customer/oumey

Unexpected

Customer
Requirements

Unprowded

Figure 6. Illustration of mapping customer requirements
and service features

AZEE Al 2280 AHgEke Aul 240wy

PRl Auls 245 dal ojele o] H5a

ol

+ %] (matched): AHI27k Al gabe] AHgAHEo] AbgaH=
AqEz 22

+PAHE (unused): AHIZ7E AFEL AHgAER] AHgEHA

OFl= O X

s s

* A F (unprovided) : AFHEAFEANAl ZQ
= ez
« 71to) 4 (unexpected) : AFEAFS0] 7)t)Ekal QA
Au)2rt Algsta QA kot AT A9 ARt
S AMH| A 94

> o

Sht A=A ok

LA

Nlﬂ §2

o

[

Jggt 4 B3l Al tRpoldE aEslelobdt A
H|A Q48 AAMFE HARE AH]A Q4 A3 E o]ok
s wAlE AElA 84 183 9 HEE dov)y] st
Zldo)de] AMulxs @45 dpekel 4= glom, Folzl Azt
M-S dgate] Hoske avE 7] flg TRl deks
3 4= 31tt(Rohrer & Dickerson, 2011).
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3.2 Analysis of service

230k YRR tidE FA45H] f% QAN AEF
st W2 = &byl Rasmussen(1985) 2] 34431 AlA
(abstraction hierarchy) ©|th. o] 28L& t]z}el e &
938 93 Agshet, T2 ofH JrSo] ofw Baog
Holzjof ahi=7] Aok WHEolth 343 A|AQ 49
d 5 A|AHo] AlFehs Fael sdstd, Y 75

Al 2glo] AlFE= el 7tk 4l dAlE skl w2
tApRl o] {7t Hw, 31 wAlE g @AY FEYA e
Z ¥}t 54 (functional purpose) o= AlAEl =3
(system goal) Z A 2FAFE (constraints) ©], 33} 7|5
(abstract function) o= TAISFEA] k2 A|AE 7|5 A
"o 714 (value) 7}, YwtalE 7% (generalized function)
o= WA J|ed Z2AMA7l &84 7w (physical
function) olli= Al~go] Fash= AR2/=w]4/318H4] 7]
50, 213 el (physical form) o= AlAElo] 71A)= 9]
& AlE, 93] so] xddT)

o] B3o] Au|x tziele] AGHrtd, TR o= Au)
Agel =2, Ak, 72]al 7#Al (regulation) ol 71
ook s, 43} 7l
Ayl 71 71 (value) &) St7|E0] 7]&E ook
st} ARbsle 7)ol Aot AlFehs 75T ZEA
27 8=, 287 7ol Avart 287 FuE A
Foh= 710l AEEa, w83 FHel= Au|avt 7=

A, ddEo], A=, $A Fo] xHAH

olgfst #F o7 MuAE AT O ZH TRlol= L
o] FAA R = AR EHAN | FFshke Fo] ©
Yz}, AMul2r) Algsfof she H3g) Au|2vt 7= Vs
A AR A Aok aejan I Atelzke] Aol o
3 A o|m AAAQ BEAo] FfsaRt) = /\11;1]/\0] =i
Ay 7 HA4E st FbEo] AALORE Helof, HAS

o]F7] fI% AFAY 7HAE ko] Bae] Thsaixith

1o

_lZir

—|—‘ —!i’

3.3 Customer segmentation

Al HAZ =08 ARRS Au| A ARE-2] T3} oA, S
Z A} 3R} AE7E 18k tAReloltl Rasmussen
(1983) 01% 27 (skill), 72 (rule), #14] (knowledge)
o7 FEEglon, 7t AR 1] FEu dsk= AR
7o 7 es Btk Ae HAoR itk 5 2HA
E ERlo] 7%l e A A& Egsto] AlAglE Folxl A
F= AP%-?'SPU%, FTEARE APoR Y 1S 485
< &8 2 =

2AEE ARk A4 I Ve
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Figure 7. Designing service interaction reflecting
given constraints

AB12s QIEIo] g ol A ATt e g s
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Y9 A, AL IF Z2AA, IT £74 29, A=
+ Qe Fol d F S — A, vhefet B/ 1A
o] AHAE AMEE Qs @, 18] 3l YA} An))
FAlol HgEh] wite] A&A ]

qu] 2 AlFApe] o] ‘EJ&é}E}—E Fo] alo]How
19T} TSt AE A TIRRRI T} AXA AR F 8ol 4] 2
o] W EY fAl ErE0] Au|2 Haile] AE
2 Ag 7hssb, M| TRl et 71oE 4
= Ao Ak At

A2 EAR1IE: AellA EilksiA| =2¥al §lom, A
v TARRle] A& 7hssh Aol 4] W dEe
T2 OARl AfES UPEO% £ ‘EME AR E Y, A
ool SHEAQl AT S oA
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