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From Prototype Design to Customized Production

How to Apply Total Design and Agile Development for Building Product Evolution?
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ABSTRACT

Over the past two years, a product
developed by the light-weight system research
team from the Chinese University of Hong Kong—
Checkered Playroom—has completed a series of
successful evolution from the completion of the

prototype design to customized production, from
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China's remote villages to the prestigious architectural
exhibition, from a single functional design to a series
of functional and climatic variations. The development
has been influenced by the Total Design philosophy
and principles set from Agile Movement. Through
the depiction of the evolution, this article reviews the
working phases, detailed tasks, and key principles,
and indicates the coupling relationships among Total
Design, Agile Development and Form of Scholarship.
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1. Example of a completed Pugh Matrix

2. Interior view of Kindergarten in Shequ village, Huining, Gansu
Province

3. Exterior view of Kindergarten in Shequ village, Huining, Gansu
Province

4. Checkered Playroom, 2016 International Architecture Exhibition la
Biennale di Venezia China Qutdoor Pavilion

5. Kids playing on the wall

6. Interior view of Checkered Playrcom
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7. Three different models of playroom
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9. Interior view of Teahouse in Dishuihu park, Shanghai

XRYAHEME
EMLESE

MEMS :
HB&T
BItEE .
MEEXE .
. SEB. TiborFranek ($#3% ). RiF
BRI
MEH& :
BRI .
WitatE :
BT
R

witenE

HRSTEEN
ERTEBEARNEREES
REH

REHR

BXR. HIEF. Tommy NG
RYTZRHRBRRARAE
ERPXARFRAFR
2014%£125208—3898
2005538 108—3A208
201538 248—3A31H

WA

HE#E
WMEER :
BitEE .
sk
: Tibor Franek ( 32 ). X&RE. HEA

witenE

B HE .
B
RitediE
Hlgae
ERiEaE

4%

MEH#
JhR HE)
PaneN-
MEXE:
Wit .

EEERRAH
LEREAORR RN R EE AR AS)
HER/

HIER. BEA

Y TIZRABEERERAE
BRPIKRFRAFR
201545 78—4814H
20154 158—4 8 22H
201548 24H—4 8308

BARHERE

Be) 5T 5% IL/RA 5] ( AkzoNobel )
REH

REIE, XFEE. AIM. BEB

{AI%7R. Tibor Franek ($#3E ). BX, #EAR. MH.

bUE 31

FEEE ;
HERIE
MAHES :
WA :
AR
EHEEE
&R
BRI

Tibor Franek ( $#32 ). BER. XI&#E. BER

A, M, XE, FHiw
R TERRAREZRERAS
REARMERERERRAT
EREPXAFRRER

20165 2H83H—2H23H
2016 %28 238H—3A11H
201655 B 13H—5 A 188



REOEANBACNE:ESEH, XREDEEER
PIHEXY ; TREANRE AR, FRHRR OE
7T, BESTRRIMNEEY, AitRMmEX
EENEASMUER, WREFLET ., ST
BHBAEHSE AR, 75 T 5 RN
HREF, MEEARNEY, ES-E£HRBLNER
R
X—MEBMABMAZ S HWHEAS, ERERA
BEBEX L, BATLHBETEE, MBFTE
BT BIBBRANFEAE., YEMIEREMAE,
B, R, BEFHEEEES, TERTMEAN
T—BRERT .
2.2 FRIME
BELMRITERE 014 EE, E—FEBHE
E2015F4 B THRERNER. RITXATEE
BAMRA RS, BiLBENONTETFES, R
HMEBRMORNEAME., BEURRE., EEER
T 8 REtE, BEXEMIL, ®itERT EH. Bip
5%E, EEEHAN 15 mm (R4, KFRE. BEx
EBEMR TS, SAEBERNPHR.
BERENEMINGIE T ST — X @I, *
BEFE/VARE. S0, MR8 MERmT
SggEEt, NENEREFFEE. KBSk,
FREEREMUXRTTHEN REER" 5%
—EI&" ¥, EAABEESS 5 LUMBERINM
B, A, XEESLRBRELIF I ANRINEDT
BRERZERRSTRYUZ—RR, FEARYET 1 HH
BORERR ; (UF 2 R IEERE, bk, HBAER
FEERRITEM E# T T RE - M EBRSH R
B, REIEE, THNHRERARLE,
MAHBRHEMET D, EHEEONERBENS
B. B%, AT 1 XNEERERT RIGER,
BREER4NMNEHER, BARBERBTRTS
40%, EFETEBESSNE—RER ERER.
LERFEBAIE R A T R R BMER, FERTALFE
BTSRRI R,

2.3 KB

ERIEA—FTTE (Iterative Method ) BEFAF
TTEHFEREFE. EREMA—IMIRETHEES
H—RIE MR R ARNIR Y, BREAEEs
MRS, thiRh— Rk, B—R M @A,
HERZ-RERTA2BRELEN, BHBIE
xR, BREERNBERE. BT ALY
B, AMNEEXBIEERE, XEHMETRIRSS RS
IREFBAELUR. BFEFHNSHAREEERE
X—F%k, MEBEMNRITELES, KERIE
RESTREHRITRATR, Bib, BAEXBHERS%
R RER DR

2015 4 %), M B BIBA & 5 HRBERAR L,
ElR LS AEMEE, FEEL—KETAHEES
KHALARREE—DEE, ANHECRE, HiEfihi
FIFHSKIELE T XTI . AHEE, IAHERA
EHEANFIRTETHUERMN. 4 A30 AFXZIN
FER, ANTFEBRE, EEENTHEE  HRT
AECERRIEERE, ABRETKBFE, AR
BAATRAENEXE (B8, B9),

2005 FE K, ARBRESSHAREHEN
BBZE, B TFHRSTEALLUNTES, BE
2016 F2 80T, ANEERIARRE, NE
#Be. HEEN, BEREEERMEA=HERNE
BIRME, BRBEDE, BE=RMERRTRE
NERFRE, BEFINIERT ARNGER, FEit, 5
BRIHREBNMENADKET AN 2016E3 8,
AR EBEH— NI LBNRIREE, Hiths 3
ENSREEH, RAERASAL%NMNSS, B
HEELLMRSEEFAGTRTRER. BES
—EFENEARBRMATER., BKEERE, 218
EREET £ E, B HMURAREZ—XRI
HTRERE, BITARASETRIFHMEILENTE
BE 2ERANBEIRENARRE"ZRETH,
FIEfIRE I 2~3 R— MR FEERFRERAE
72 (&0~ E13),

AR Time+Architecture 2017/1 27

XAENBERSERAFENEARER, 2FE
RV ESEELENGF, ERRT4E. 3
it, FHEPICAREMGITAREARMNER . BTFR
BRWUIR R REMETEN, FETEHTRELRE
HEEEARTAERN, ERERNESLERER
RENNEN. ERUING, TERSERBERM,
MIERHNTAYE. X—RABAEZEIEAZE (Agile
Methodologies ) #8930 "%, “SIEAE" WA ‘&
#HE" (Agile development ), 2—FhM 20 tH42 90
FRFREI SR ZRENBRBGF LA E.
HERAZBIIEE. BRI EDFENLRREXEH
AR I AT M, EBRO2—FRIhREEL
BROFAXRES, EMBEAEZETEREAN. |
ARHFLEEHERFR", BT - 8E% (Martin
Fowler) RX—Bahfilz—, ARENREGT
2UF, 481207 ThoughtWorks *, #hECth2ER
MERER. AT kR OFEAR, &iEH
FEHARIBRITHEANS VS E 2 B0 EHEME,

EEBENARIES, BIMEERE T RITE
BA, MAEBLMXETHEER. XBE. ESE
HE. FIEE. BRE. NEDNEWRIN. Fid
BPANERZIESEN. EBENTLEAESHE
T—RIER ) REENRBLIR TR
ZEHBENENSR (BETGURRE) UHEEFE
E, HEABEMNITERELNB, NEREIREE
RMME, ERMAT. TATHEBERERNET
&, ERESMBALENTEABEURFE—X
FEANAEER I ERNAMEEBNMLSBA L.
2) EEAFRES, AREARE, BEERAOTR
HELTURAEANARERENTEEETE,
HRE—RIUEBEL TEEEXEE., BERAENR
SELASFRENBATFERZE, ARRASHHENE
FREBINEITRRTTE . WEEEASRFRIT
HARHE R EFRITRESRY. 3) ER—EE,
FASERE—TMEEBERTRE, KEHENHIE
ERTHTE. BFHEY. BRASTRAESBA



B B4R Time-+Architecture 2017/1

HALMAR ., GNER, APAEESEENINAS
FR%5&T, RITTESEENKE, TESEH
2, BRECHEEEBERERERS. FR/dA
THHREFRUBFTAENEEGARAFRNZEX @
MR, STHEFAhIARERT, EBERER
Tk, ZERFSEELEEREFTENRE.

FEA. ARRITAR. BIEFEUREBPESH
ARHE—ELIE, NTHERRENTHERREE
k. MAFBEXANFESEN K th AR5,
EMNEHFENS 1) BEAEEETERKA. 2) MK
TUETEREIT, 3) MAEDFTTRENIR.
4) THESNTR (84) 8TRSHXHY. NERYE
MNAEE, BEAEZESEARREXBE TR
B SRR A S AFRE, ARSERD
BT, FEARKIEE, SITHARARFERR
ERFEESIAYT, ENEAERLEEENXEER
¥, TSR EREReEE, M
2.4 IR E

EARMBA SRS REAR. £k, 8K
B, HMtBACANEBIERE N EE. M=RRE
B, WEAFAEATERBISIFEREXENER.
MEBEEHRRAENEENEZ—, EBERSIL
B, #mEETHENKRAN. Eh—EA%EHE
M, EXWRTINEZESE. ERBEAIANEILSZ
mER. BB, BENZFR, RASILEZE. sk
E5RERZENEETENZNMRELAXE, B
NI E+THSIA, ERARESTREE
RERT, thAlh TS, BRFEEEBE, XMEEF
FREREN, —NEROFE TESETITNER
BER  MXGENBREHERRITERE, ERA
WEMRE. BENEE. TRAZERBEHTRIER
T BEENBRFINIEE T AKNIER, wER5ITIH
REBX, WRTHNMENREIRE. RKiHFNHRK
BEXE, ARMNRBEEEER. BTFHRESN

B, RRERPTREBRNEN, FBEAR
BEHMNREXET 8. YHOHREERXT
BREFMENR5REHE, FNsE HENSH
e RithEE T HRA.

3FARBE

Migia), FE, KRB EENOINRBLT B
FIGITER THRES %, ENERTRIT. B8
55 vz aMENT%, ERVSERMERANEE,
H-RBERMEHE. BE. RiT. FE BE
S5RIEMKES, §-MREHFRILRREES
K%, BARENZRRMEENGINBEEHERT
FREE, HthigE T —ROER, B EREBERE
FRAESTARR T RITEAEREHEINERX
B, DUERXDISE. SN, St R, SRARE
Bk, FEESESEF BRI, MEESRIT,
XRFRE—FARELREZ LS HER. RITHRA
BEAFRATE, NMET#EBEE M. FUE
AR AR A =, X TR AR (R 15 B BA A B BR T IR 13X
B AR AR TAF RESEERY,
AR EBEARE LRHEE ST, EBMHELE,
TREL ‘WE". "HK’ mRM.

1990, XEEREZBERBRAL- 18
BB (Ernest LBoyer) EFWMEHZRHES S
( The Carnegie Foundation for the Advancement of
Teaching) AR T (ZARE: ¥R I HENESR
8 ) ( Scholarship Reconsidered: Priorities of the
Professoriate }, ZIRESIRMZNR AN EENER
BERNSSHBE~EEW ™, WEEREPHEA
EEHELFARATEANLMER . KI. K5
RASHE, I—2XOEHHEBA L TENERSS
MNRITHEESR. EERBEGE, BREATSH
HIRA L=, BHSEROR R B B A T H M85 .
MFRE FEN—MERNFRNERTXR, FrigH

ROTEER B TRMFRHAR . ATERFEMSRAM
Wiz, BA%m, EmE JERAR . BTN,
XBZEATNERNIE. YHEAR. EHXRNH
WHNFETRESEANZER, MBIZGEEHNE
MNxER, RERGRANGERAS L, MEAR
T Z AR S TR,
"BEHBRAAEGRST, MFFREERMA
BFN—BRBFREBANEE, INMAKERLH
BETHAME "ZEMBE . SHEPEE . ©
+HES, RETULMAERE. AF¥I, #E
BEfE. BFILEALAHENE. BNRLEEES
SREXBAEBRNARHSRET 7X—Fid.
EXE, BTNMIESEN. B EHT
MEBRLRFNRE. EHRETEMHESL, 815
E. EXEH, TRENOERSE ", ALLTR,
EBEFGHNESAKSESSHRKMEAAILE
BB KZBHATXENZE,
EBFENRATER—AEIRERE, 5—FF
EREBNRIT. XF—FMFENSROENREEBR
MRENANTHAR. SEE—REAFRNER
EXFX—GURR, BRASSENTIRE - X—1hel
HEmARMREEGN? ERRIRHEZHSERS
EBX TR TA? BEEFEFTHRENINSIF
B? HBAEBLEEF NN~ R B LR ERAE
R, MIESATURSFXEK® L, MARRSE
SEABERE., BlEMNEENERaS, ®iHE
BCthER T BH—HERMEMNZFEH. HEM
EHERMERZEARNER.
( B R % : &1, https://pdd1415.wordpress.com/2014/11/11/
pugh-concept-selection-method/ ; B 2, &% : M & 3, % -
B E4~Be, BY .RER E7, B NEE Es, B9,

B3, #% - HED,; &0, B LEE B, B &FH,
& 12, BE . TERK)



10. BERMXESBEIR A
N.ERSTSIEAESEEERS
REBELME~RA
B.HRETRERAEBEENRL

10. Exterior view of Kindergarten in Chongqing

11. Assembly photo of Kindergarten in Zhuhe village, Gansu Province
12. Manufacture photo of Kindergarten in factory

13. Interior view of Kindergarten in Liangbao village, Gansu Province

b= .

O RFEMETERHTE RS (Stuart Pugh) R, BXHT%E
MBEETMRTHENERTR, RELEFHEE : Decision
matrix method, https://en.wikipedia.org/wiki/Decision-
matrix_method.

@ SIABREFIR) 2016 5 6 X T BT MAEBE" HIRE.

@ M 2016 ££7 B 5 B{XMEN ERBRI(ERBIR) OIRE,

@ ThoughtWorks 2—RMAREHELHERARNE], £1440ER
B 40 MIEL . ERERFRITZA. FRTANESHR
%, AT SHPREFRNEHBNEX, HA-FRIIFE
P=RiE T TR,

BEXR

[1] Stuart Pugh. Total Design: Integrated Methods for Successful
Product Engineering[M]. Boston: Addison-Wesley, 1991: 74,

(21 EBR, Bihz, IR ESRUEMGTHERRR UL BHE
38, 2007(9): 1417

BIHEE, LRE. BHBGRI—BHUENSEARA VLR
W, 2002(4): 32-34.

[4] Wang Xin. The study of integral design in eco-architecture(C].
2011 International Conference on Electric Technology and Civil
Engineering, 2011: 3706-3709.

[5] REH . BEREARGHIBMOEE ], BARRK, 2015(2): 59-63.

6] HER, %W . BUBRREMEEAPaRIT 2R AN
#E D). PR, 2014 (1) 95-100.

71 $ER, %58 .15 BLESE N RHFR, 2016, 573(6): 1619

(8] BRIR . PRES ‘BUBN" 2 REBEXEHEMT UL BR
4R, 2016, 555(12): 86-91.

[9] J. Hinkel. An iterative method for building modular integrated
models[J]. Advances in Geosciences, 2005, 4(1): 45-50.

[10] Charles G. Cobb. Managed Agile development: making Agile
work for your business[M]. Denver, Colo.: Qutskirts Press, 2013.

D% HURE . SRR AR BB AR M), K8, & Jbw:
ARMRE AR, 2013 7-18.

[12] Nerur Sridhar, Balijepally Venugopal. Theoretical reflections on
agile development methodologies[J]. Communications of the
ACM, 2007, 50(3):79-83.

[13] James Shore, Shane Warden. The Art of Agile Development[M].
Sebastopol: O'Reilly, 2007: 123-126.

(14 KEH . BERHREHTRRAFARR V). BHHHERit,
2013 ( 08): 246-251.

[15] Ernest L. Boyer. Scholarship Reconsidered: Priorities of the
Professoriate [M]. The Carnegie Foundation for the Advancement
of Teaching, Jossey-Bass, 1997: 18-20.

Synopsis

Architectural work involves a series of tasks of
planning and switching, which are transmitted from
owners to architects, then from builders to users.
Traditional architectural design approach often
generates incompatible problems from its linear
management flow. On the contrary, Total Design
defined by British design engineer and manager
Stuart Pugh in 1980s urges designers to organize
activities around a core from understanding the
market needs to a final successful selling. In developing
products from prototype to customized productions,
designers are also encouraged, by the emerging Agile
Movement in recent years, to react to users’ constant
feedback through incremental evolution and iterative
development, which consequently lead to high-level
adaptability to forever changing needs.

By using successful building product Checkered
Playroom as an example, this article explicates
how to apply the Total Design idea and the Agile
Development principle in a development. The design
and research team from the Chinese University of
Hong Kong commenced the design work of Checkered
Playroom in November 2014 for Beijing charity
foundation and built the prototype in Shequ country of
Gansu province in April 2015. 46 Checkered Playrooms
were then built in more than 7 mainland China
provinces in the past two years and demonstrated
impressive evolutions: from the prototype to
customized production, from China's remote village
to the prestigious architectural exhibition — the 15th
Venice Architecture Biennale, from single-functional
design to various programs, various sites and various

climates. The development of Checkered Playroom has
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been guided by Total Design philosophy and principles

from Agile Movement, and can be clarified into four
identical stages: Questioning - Prototyping - lteration -
Dissemination, In the first phase, the social or technical
problems from users were translated into a design
question of possibility. Specifications such as cost,
period, size and weight were defined simultaneously.
The product was conceived and designed with high
integration in the following phase Prototyping. In
iteration phase, a variety of products were generated
to confronting with various needs of construction,
site, climate, program and cost. In the fourth stage,
the enthusiasm of institution, community and general
public can be motivated through wide application of
the product and non-stop media exposures.

This article also indicates a coupling relationships
among Total Design, Agile Development and
Forms of Scholarship. Long chain of developing
Checkered Playroom from concept to manufacturing
to verification embeds activities such as discovery,
integration, application and transition, exactly the Forms

of Scholarship, introduced in 1990 by Ernest Boyer.
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