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Designing a collaborative responsibility architecture based on

organizational interdependency using quality and management techniques

Min su, Song

Graduate School of Management of Technology
Pukyong National University

Abstract

Traditional cause—and—effect techniques, of which approach depends on problem solving in
the perspective of 4M or 6M (Man Power, Method, Material, Measurement, Machine,
Mother Nature), have been mainly applied into the manufacturing realm to implement
Failure Mode and Effect Analysis for efficient quality control. However, they limit in
solving multidisciplinary problems due to their closeness dedicated to local problems within
the relevant department. They also cause the complexity in applying their solutions into
integrated management systems where require concurrent and parallel analysis along with
harmonious consensus  across multiple departments. To overcome these limitations, this
paper proposes an interdependent co-responsibility architecture for efficient organizational
operations through cause-and-effect-based quality management techniques. The proposed
architecture is designed to enhance interdependency across departments by integrating the
6M analysis with International Organization for Standardization (ISO) 9001, which pursues
the sectoral interconnectivity and the establishment of communication systems. For such
purpose, the present work first conducts expertise survey to validate the necessity of
interconnectivity for performing efficient and effective organizational operations. Second, it
performs the conformance check of the usefulness of the integration of the traditional 6M
analysis with the ISO perspective. Based on the expertise survey and the conformance
check, it third proposes the architecture that can be used to diagnose, adjust and update

internal organizational operations with consensus but without conflicts in communications.
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& =(chaos)

3t 2] (nonlinear feedback loops)
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3})(sensitivity)

=N

4 (L]
A} 7] Z 2] 3} (self-organization)

& 2 A (complexity)

<% 24> Chaoplexityd /N3 &

A4+ A (emergence)

7 2 9] & A (path dependence)
&2 3} (coevolution)

Nonaka et al.(2014)
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<E 25> F8 AyYdF HF2

FB| A= e 8o
Ginn et al. | QFD(Quality Deployment Function)¢ FMEA$¢ dAZE E&) A
(1998) 9 A~ Y] ZRARA ] AAd THS E AHEAT
. QFD, FMEA, DOE(Design of Experiments) % SPC(Statistical
e et
Process Control)¢ #Z<& F8 Fd T bo] &A% TAS
A E5A al.(2002) ) ) B}
B EFH T AA 2 FA e 7|Hkst B3 2d AA|
FMEA
77 o e x#o] FMEAE E&42o2 Fdst7] 938 vrls 74
Devadasan o
A1 €] doz FAE "o st &8-S 93 TFMEA(Total FMEA)&
et al.(2003)
T = FMEAS +4 HH& A
o] g A" 7|ES UEAT = T4 gks AgE ¢ e E
Hassan et .
QCCPP(Quality/Cost-based Conceptual Process Planning) W%
al.(2010) a7
A

2) ® 259 AAAT Aelme] TR B A7Ae o4 BHo AL,
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T B A A &8k
FTA(Fault Tree Analysis)7} w2+ 332 JoH BT E 38k
Xiao et al., | 2 HATWHS wz27] wio] FTA Htp A 532 7]&E9
2011, Oprime | FMEA EZ=2ZA2~e 54 539 A3 54 FEAo AlEFo /N
et al.(2011) | A E &E7] A& 5K 98-S strz dAH Ay A4
711 8kx] ok £
cZEdO dohs Brtshe 8% WHOoR FMEA RE& =9
Grady, R. | 3t Z2 A2 35S QoA ¥o=m Hdksta 4 Ad2
B.(1996) B2 A4 A} dAYASNAMNE F7E Fo ol S5
o sttt F3F
o
° Price and FMEAE B2 F9 A9 23S #A45 = d 2% FAAT A
FMEA 1 poyior.2002) | AV olol Al 488 Ans AZdts SARL A4
ZA
o o8 Y o]Eo A AtEs FMEA AR AAHS % x4 mdy 7|
A1 €] Teoh and
" S 7)Este] FMEA 7]1€9] HHE AA 2 AdbelA] Au]x, A
T | Case.(2004) " i 9 5
28 fX] By 9 AXEJofel e tpE yjvor 4
Sharma & | FMEAE Al§3lo] Al=El A ofdg ~E, #E=}, dAx Yo7}t
Sharma.(201 | 2o} @A H o]z d3E W2 o=z A AladH 28 mddy,
0) A4 E dSsta 44 4 #E dEs AT As A
A Ty 27 RdoME A5 #EHS o]Fu AS HgF
Nonaka et | #A % 59 % Fxo2 gdyo] glon, shve Zdd Fx
al.(2014) g Zad fLxo 45 A8sta Jd4dE FREA UF AES
Al AFe 7] wWEel YA 9%¥E Fasitiy 7%
&3 z29 E2 Ao A~ (QMS, Quality Management System)<
FMEA Sari A Q) ISO 9001 Aoz T8 Al A2 HHdo=w WAy
ar1 et
ZA o L2017) Aol = Hit 75 %9 27 AMSS =53 AEHrt =5y, 539 &
al.
9] S sty AEE HA I1SO 9001S AAse 4&3te=
TE o Fo3 A8 Aol dasitty 4
Haol goj9} 1SO LFAIES 24 E o7 HrgA|AH 237 A
oAl & | AE U=
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<ag 32> HAEI AEZAE Y3 o7 A

Svystem
Effect - .
I # Sub—Cause 1~5 : Detailed Standard for ISO Standard
— Man(power) | —— Method 1 ( &.\?[da?uctgj::uce) — Measwrement | —— Material 1 (ﬁﬂ:ﬁ;éﬂ;?}
|| Sub— || Sub- Sub— ||  Sub- || Sub— Sub-
Cauze 1 Cauze 1 Cauze 1 Cauze 1l Caucze 1 Cauze 1
| | sub— | | Sub— Sub— | | Sub- | | sub— Sub-
Cauze 2 Cauze 2 Cauze 2 Cauze 2 Cauze 2 Cauze 2
| | Sub-— | | Sub— Sub— || Sub-— | | Sub- Sub-
Cauze 3 Cauze 3 Cauze 3 Cauze 3 Cauze 3 Cauze 3
|| Sub- || Sub-— Sub— || Sub— | | Sub- Sub—
Cauze 4 Cauze 4 Cauze 4 Cauze 4 Caucze 4 Cauze 4
L_{ Sub-— || Sub-— Sub— | | Sub- L1  Sub— Sub-—
Cauze 3 Cauze 3 Cauze 3 Cauzed Cauczed Cauzed
<a¥ 32> £3E ASsE oEAY T4 f4E2 FF A
FRE 13, <& 33> 6M 24+ 27 1000600 21522, /¥ 1
9 Al 87 Al X10X502o 2 FAISA T <E 33>0] FH A
L7 FEo gz W& E A7 A% AP vgeRE FAdE Ao
2 A4 IS0 9001 A% B ¥ AN A8 GBS tha Aot
Ao vlas 9%k davk A SHAY A AR <E 34>0] HEs
gom 7' &% ARE ATA BAAS YL S9A 1298 Az
o FAFEAA Hat 22d(FH A 10d, Hd 306d)9 AES b AETF
2 pAdRen A% 4% feARe ohle A4 AN L&a 2
MRS g@stal e AErh 23E o] gtk <3 35>9 <3 36> e
AE7 AEe S35 7beAs B 3 S s A9E e 9l
on <19 33>el AEHow MESH A, Yok Ford we
Ass AAstel Seel g duAdH AEAES BFsAdHHCR<01).
THOR <7 34> 5A8R1% Al gttt
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<¥E 3.3> ISO 9001 7|¥te 2 X33 6M 7§ 249 AA A9

Failure Code Sub-Failure Code Define
110 Ch-E ] AREAS ned A, A7 &4y ned /& o3y
120 #a AF A9 A A g A ARl g Ay Ax
plan 130 2d A% A7} B2 A A7 g FAAACEE 4 WA AR A) o 9 PR F o
140 #d AR AFaS oF A Aol g Sstd FEE wsolF An
150 AF 47153 A Al e AAAA g AR oY
210 Ad #Age 2F =& HF3 I[SOE 71wrek s Al ol HAHshe APAEA e} ZRA 2 mqlo]
220 A 7+ A4 HA 3 AR EE 3 ZRAA L AA A oR (HFAA R T 99
Method 230 g AR FA MAd AE FAel Ao ZEAL WA HE A FA HE B Fos FI TA HAHY A%
240 Feld 54 HAdd g = FH ZEAzt 54 TA daf 1 2 HEA e g AAFA L] A WG = ol R
250 2% AN BAAE A4 AT A ] FA HAH ARG A RA e AFUA N A A=
310 EFEANE FF BEYY F=AE) EFENE T FEdEe] 35 #edR Az = ¥4 5 54 P 1@Ex oydh)
320 Fhasrdg 9 A4, AHAA FYsts g FHY I AR AFHA
Material 330 FYgase 2@ 2 989 FQd s A4 @y} FIFO #al AE
340 FHesred AFE BH Azxdd f AzFe] ¢ 2 HHH (5 A8 244 ragde 2 #ee 2ol gle 84 $4)
350 Fore W (2 ¥F) FAAAL 2 BadE e A Qg dARY WA (RH, eFEE QG WY F)
410 %4 2e R =79 @449 BEE 55 A A diell A 1A H = A5 B =7 Ee Y AgelA fFdEA st dule A
420 %4 ¥ 2 =7 A= HEAQ 54 Welel wE 443 54 = AR (V1% AdE C SEUAY 1/1000 7HA FA e Aul, A4 1/100)
Measure. 430 %4 ¥ 2 =79 F713 13 4% FA4 = sfdats HeldlAe wAgI o3 gre] AEoF (A 7Hed 22 MeE Blolus o4 gt 23l A8 A9
440 54 e 2 =79 29 =4 (4#A) 54w 2 =] ZJEAQ FA e XAl (V& A8 AL SAFAEY 484 F)
450 54 2e 2 =79 A4 2= TEA AEol e 54 gule A8 (54 Weirt 27 ae] UA G F= WA SR
510 Azdu B4Q =& 55 A Hoel Ao Jhe 5 duaiAl o Wed (REE, ARG fol4)
520 AzAu(EE SW AdTE HAA Asts AlFALA A3k Au] s SWel A 8ol (Mg tiu] )
Machine 530 Ar(EE SW)S AF7] 93 dgrAd Au =E SW FFAAE ANSe B2A diRde] gy
540 Azdue 9 F713 SW 2= A Aujo} AAY Alzgle] SGAA Wl tind dgol= W SW mkHY A&
550 Azdu9 A9 == AR 384 Aviel g4 (frAb Al TANR ALE) T Al Al =glate] S84 gtroly
610 yi 719&s (%4, ¥44) AFgALel o 71dEste] A% o] A% Jaastel e JdEste] Ax (AuAA dest A%, 249" 5)
620 I E=E 2H A 2 TANE Wig Aol Aute] @A et fgel dek T B TE US ol R
Mother 630 A%, AT 5 A% IA WE WE, Fhel EE Aol e T 3 2o W gl
640 7 ¥ (24, A4, AA, HEFEL) o FakA] g AAsA Wzt mE Ads S
650 ArAARA A o] FF (BADA F) AW s (Mg, Ve R A kel Wl MEATS ¢ AHE& Wl 5)
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Z A B C D E F G H J K L
A< | MOT | MOT | MOT | MOT | MOT | MOT |PKNU| KFQ | KFQ | KFQ | KTL |714 ¥
79
3) 12 25 10 25 24 25 30 30 25 15 10 13
. o | A A" @Y we | B sl | ws | wg e e |
& _ 4
AR A" TE (04" AR | A% | 5g |(AdeAas| Ar | ar |
A H ~ S =)
Aa 10920 59 A+ 6™
o AFTE L7
o |
(37 20.334) B 748/
=4 213730 7 _ 6™
A5
F) MOT: 7|4 dAEgstd S g = AFAF A, PKNU: F4stal u,
KFQ: #3FAAS 2%, KTL: §349716A79 2%, A4 A28 249 287
<¥ 35> 6M 24 7 AUHuE 53 A+ =52H
+4
>n (6M 7}%X] H ) VA A B 6 D E F G H J K L 3 29
iy
Man Power 0.167 | 0.250 | 0.183 | 0.133 | 0.167 | 0.167 | 0.100 | 0.133 | 0.100 | 0.183 | 0.233 | 0.183 | 0.167 4
Method 0.190 | 0.133 ] 0.200 | 0.133 | 0.100 | 0.233 | 0.150 | 0.150 | 0.117 | 0.083 | 0.183 | 0.100 | 0.148 6
Material 0.119 ] 0.083 | 0.117 | 0.183 [ 0.183 | 0.100 | 0.183 | 0.133 | 0.233 | 0.150 | 0.150 | 0.167 | 0.150 5
Measurement 0.190 | 0.167 | 0.083 | 0.217 [ 0.217 | 0.083 | 0.167 | 0.200 | 0.183 | 0.183 | 0.133 | 0.183 | 0.167 3
Machine 0.167 | 0.150 | 0.200 | 0.150 | 0.150 | 0.250 | 0.200 | 0.183 | 0.200 | 0.133 | 0.117 | 0.333 | 0.186 ]_
Mother Nature 0.167 | 0.217 1 0.217 | 0.183 | 0.183 | 0.167 | 0.200 | 0.200 | 0.167 | 0.267 | 0.183 | 0.033 | 0.182 2
Z71 32 & Z | A| B|C|D|E|F | G|HI|J | K| L 3%
PM office?] ¥ 84 100 100 100 7 75 100 50 7 50 7 7 7| 7917
Al PM €84 100 75 100 7 ) 100 50 50 50 50 50 25 | 66.67
ERP += 49 57| 100 75 100 50 50 50 50 50 25 7 7 75 | 64.58

¥ 70 A B, [FA H =] 718k “=geomean 7 #¥ F Aol flE .
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<E 36> 6M ZAl 74 &4 7 BUHAE T A B2

Main Group & Code Sub-Cause —j:é Cumtlllate

<=9 Weight
Machine 550 A xAdn]e] HEA L= AALY s34 1 0.23
Man Power 150 A5 752} 2 0.46
Material 320 Fodoxre 9 44, AHA 3 0.69
Measurement 450 SR AN 94 = HEA e FEA 3 0.92
Measurement 430 54 dn A =9 F714 uA 5 1.15
Machine 530 An] (B SW)F7]14 B84 o iui 6 1.37
Mother Nature 620 I EE AR g gALE Wt 7 1.59
Method 250 Bd I dgel A B H & dAA 8 1.80
Measurement 440 54 A 2 =79 9 9= A (de-) 9 2.02
Method 220 A 2 AA #H A3} 10 2.23
Mother Nature 640 37 sk (@4, A, AR, BgFEE) 11 2.44
Mother Nature 650 AAAA A S FF (BAAA T ) 12 2.64
Man Power 130 #4 A5 ZAI BA 13 2.85
Material 340 FHaxre] ATE #E 14 3.06
Material 350 Fooke ds (B ¥E ) 115) 3.26
Method 210 71" FQde B e 243 16 347
Material 330 Faoae] 2 4 9y 17 3.67
Method 240 ol A Mgl gk = F & 18 3.87
Machine 510 AZxAH HEA e B4 19 4.06
Man Power 120 A HF AY 20 4.26
Man Power 110 43 shy 21 445
Mother Nature 630 AE W9 T R AAe WE 22 4.64
Method 230 grejE dAe TA WA o 23 4.83
Machine 540 A zAn]e] 4 F714 SW o xAl Al 24 5.01
Mother Nature 610 W& 7144&s (54, g44d ) 25 5.19
Man Power 140 #HH Ay AT uF olF 26 5.37
Measurement 420 574 4u 4 = e 4494 27 5.56
Machine 520 Az (= SW) #dege] H4dA4 28 5.73
Material 310 ITAE 3% #HYed @F=dE ) 29 5.90
Measurement 410 SR A4 94 = HEA e 554 30 6.06
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<3¥ 33> g4 NEZ o] &3 AHP A 3 a4 AF

CR = CIR]

In practice, a CR of 0.1 or below is considered acceptable.

-
= Any higher value at any level indicate that the judgements warrant
re-examination.

Consistency Index (CI)

veflects the consistency of one’s judgement
Amax - n.
T

.

Random Index (R1] g/, / I".

= e L . .
» the CI of a randamly-generated pairwise comparison matrix
\

Cl=

P

n

-

1 3 4 5 6 7 8 9 10

1.12

RI 000 000 058 09 1.24 132 141 146 149

Notes: n = order of matrix
Random inconsistencvandices for n = 10 (Saatv. 1980)

. https://www.slideshare.net/rabbittrix/how-to-do-ahp-analysis-in-excel, slide 16/21

<Y 34> EH QA% WA dEZA 23

o] [ e I O o M
o i = e e e e e e e 550 350 50|
T S s 0 S g g
S S — 540 340 140]
= oo |
e gy | | -] o EX A [ ]
oot [ [ =] [ o [T =] [ oes |
v e e e 520 220 120]
e o]
o]
N s10 210 110]
o | e e T
500 00 100
0.186 S 0.150 : 0.167
S —— Machine Material Man Power
| oiss | o150 | oasr |
A — P S—
i Sub i
Weighted Ishikawa Disgram
i Cause |
N -EE- Mother Nature
o00
0123 611 |primary Cause
0.033 612 |Secondary Cause
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<% 37> Z=2AE F

|
i i

YR A AT FEH AHE)

PDCA Action Full Name et cetera
A8 A 1 4AWIH 5Why, What, Who, When, How PM Plan
T2 APQP Advanced Product Quality Planning APRAE FEZAE / Kick-off 2
1 PDR Preliminary Design Review Kick-off / WBS / APQP A3 2 %4
Design Failure Modes . .
DFMEA Rk DOE(Des f E s), AAAS
2 and Effects Analysis OE(Design of Experiments), A 717 %
3 CDR Critical Design Review T AT 2 ASAFEY
Al
43 4 | PEMEA Process FMEA (8D Report) 54704, QFD(Quality Function Deployment)
5 FDR Final Design Review DFMEA (702)+PFMEA (2 )+MFMEA (24 2F)
6 |MFMEA Manufacture FMEA (8D Report) ZZokabAlo] | SPC(Statistical Process Control)
7 | PPAP Production Part Approval Process GPARE FAHAHZE FA7A] Ay F3)
1 FTP Factory Test Procedures ATP(Acceptance Test Procedure)
2 FAT Factory Acceptance Test BAE Fd /4" &)
3 7} -
g 3 SAT Site Acceptance Test (8 or 72hours) BIST(Built In Self Test)
4 SIT Site Integration Test (1 or 2weeks) (e 3, =4 /ey g
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