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Abstract

According to retired engineers of the Boeing who has delivered many commercial aircraft to
the world, the commercial aircraft may be probably the most complex system products that
human beings can build. The commercial aircraft can be completed finally through well
managing the entire technology and the engineers with extremely high technical skills,
experience and knowledge continue to make desperate efforts. In order to create aircraft original
equipment manufacturer (OEM) business for commercial aircraft and to develop sustainably,
the main focus is to develop the technology of the aircraft itself, namely project management,
requirement setting, design, prototype, testing and verification as planned. In addition to this, it
is necessary to integrate and manage each field that constitutes the aircraft OEM business such
as business planning, sales, contract, leasing, finance, mass production, supply chain
management, customer support, etc., and to practice system integration in a broad term to
promote highly uncertainty, huge risk, and huge-scale OEM business.

When discussions are focused on aircraft development programs, it is necessary to overcome
various problems related to system integration of large-scale advanced complex systems with
high safety, advanced elemental technology exploration and development, project management,
construction of development organization, development process setting, formulation of human
resource plan, acquisition of type certification, etc. To date, systematic research in the field of
aerospace engineering that can be applied to actual aircraft development, and proposals,
standard development processes, etc. based on experience, such as results of aircraft OEM
business are not found in the scope of the author's investigation. Therefore, through the author's
39 years of experience and knowledge acquired by developing domestic fighters, domestic
commercial aircraft, and eVTOL (electric vertical take-off and landing) vehicle, which are
greatly expected as a means of transporting new skies, and extensive literature research and
discussion with experts in the field of conventional engineering, such as project management,
systems engineering, management engineering, acrospace engineering, etc., the research of the
systematization of knowledge for aircraft development is advanced by a comprehensive
approach.

In this thesis, the author proposes measures for realizing system integration, which we
consider to play an extremely important role in various problems and overcome measures in
aircraft development programs. First of all, the features of the aircraft OEM business, and the

characteristics and the problems of the development program of the commercial aircraft are
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extracted, and the major challenges in the aircraft development are clarified. System integration
is widely understood by aerospace field, but its definition is only an understanding of
ambiguous concepts. Therefore, system integration is clearly defined again in this thesis. Next,
development organization for realizing system integration from the viewpoint of project
management is proposed. In Chapter four, an evaluation index of system integration maturity
is proposed. This is a new attempt to formalize system integration explicitly, which has been
inherited as so-called implicit information. In addition, it is important to measure the progress
level in order to proceed with development as planned, and to deal with the delay from the plan
as appropriate each time, then this evaluation index of the system integration maturity can also
be used as an index to represent the progress of development. In Chapter five, the author
summarizes proposals for hybrid development process that merges waterfall type and agile type,
which is highly expected to be applied to newly developed aircraft, eVTOL vehicle,
development organization design suitable for it, and evaluation index of system integration
achievement. Finally, an engineering approach to acquire system integration capabilities is

proposed.
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AEHF: Advanced Extremely High Frequency

AMS: Air Management System

ASA: Aircraft Safety Assessment

CCA: Common Cause Analysis

CDR: Critical Design Review

CMA: Common Mode Analysis

CONOPS: CONcept of OPerationS

CRLs: Capability Readiness Levels

CS: Customer Support

DOD: Department Of Defense

EME: Electromagnetic Effect

eVTOL.: electric Vertical Take-oftf and Landing

FAR: Federal Aviation Regulation

FHA: Functional Hazard Assessment

FMEA: Failure Modes and Effect Analysis

FMES: Failure Modes and Effect Summary

FTA: Fault Tree Analysis

GPS: Global Positioning System

GPS OCX: Global Positioning System Operational Control System
IMM: Integration Maturity Metrix

IPT: Integrated Product Team:

IRL: Integration Readiness Level

JMS: JSpOC (Joint Space Operations Center) Mission System
MOT: Management Of Technology

MRL: Manufacturing Readiness Level

MUOS: Mobile User Objective System

NASA: National Aeronautics and Space Administration
NPOESS: The National Polar Orbiting Operational Environmental Satellite System
OJT: On the Job Training

PDR: Preliminary Design Review
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PMBOK: Project Management Body of Knowledge
QA: Quality Assurance

RAA: Responsibility Authority Accountability
SCM: Supply Chain Management

SBSS: Space Based Space Surveillance

SIML: System Integration Maturity Level

SRL: System Readiness Level

STPA: System-Theoretic Process Analysis

STAMP: Systems Theoretic Accident Model and Processes
TC: Type Certification

TIA: Type Inspection Authorization

TRL: Technology Readiness Level

VTOL: Vertical Take-Off and Landing

V&V: Validation & Verification

WBS: Work Breakdown Structure
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SERBRRR A DR L ARNEM, 3EENEWEEMEIEER R S5 20 0RIRGER,
TAAVEREH, BIRMGE, MZEERHD. b~z st s LT 2 &3 T
BETHD. REEORE T 07T A EOBREE IGOF TR TH Y, MLk
BIRICI W TREE S 2 T X CTOHEMEB 2 A (LT 572012, WO THEREIZRDLD
IIRKBEEEEME S AT LDV AT AL T 7 L—va b OEEBETHDL. RELK
T, VAT LA T L=y ayERORDOFRE LT, BSHEMOERE, Ek
FERHIFEIE DB, B XA % OMIZZHBI S IZE# T 3 2 5% 7' 1 & 21250 TG,
REL TN ZEET5.






F£3F VATFLAVUTFIL—2arEFRERDED
o BA F& F8 4k

AFETIE, REEOENBER OB L XSO R CTHREITH D, BUZEEETSIC
BWTHWOD CTEHEICRDLIVAT AL VT 7L —a v OERETDOEBOTRE L
THRZHARIZ DWW TR D, ERDIFIETIL, VAT T T L — 3 VIZD0
TTRYxl h=RX VA FOBENPOHHA L TV DIERS 60, £,
(BF) —ZEMUEEM oMz T o =T Ic L, BEITRFERIC VAT A VT
JL—arEERETICHREREITo- VD EDZ ETHD. —fime LT,
TVl hwRx P AN, BIOVAT AR D=7 Y oW T OGN
IZOWTIRRBNEHkE LT, [13,1516] 365, LN LY AT AL T T L —
ay, 7alzl hwRVAVE, BIXOVAT AR V=T VT O=FDHA
BEPER LIS OERAS 75720,

ZIT, FTHDICT a2 bR TAV N, BIOVAT AR V=T
VI DBENS VAT AL T L — g NIONWTDEEEZRT. RIS, VAT
LA T T = a VEBOFTERE U THBEABOBRGHI W TIRET 5.

34 YRTFLAVTITL—YaveFammn?

VAT LA UT T L— g VI TFH B ORRE I EOBR, &, B3
MR ENIRS BRI TWAER, flzi7 a7 b~k P AL MIHOWT, V&
TARAT =T V7O, KERETIE, WECEOERSTiEmE R L
HOIE, BEPHARL@HIATIIRYT-6R0. £22C, HOLEOTUVAT AL T
T L—va r EF NI ONTERZZED D, ERPLFONTNAE VAT AL
T —varbld, VAT LANDEREWET HIOIZ, ETERESMELTH
HHEICEID YT, RICFDOHEFEEL AT AL L TCHIICHEA LT THD. =
DIEENIZ AT LA =7 U 7 131 OPI OB D btk i T 5 & v
O M7 17] Re D, —JF, FHF OB, REEOBBREIZE S A
TEA T T —a COEBEOIENILLTO®EY B2 TWD. FHXIZT AT A
AT T —varO&ERT. VAT AL T 7 L—va b, g, B
HE MBS KOV A BRE L7223 B, BEREROSHT, "—FU =70V 7
NU =7 OWEER 2 B DTV AT A O EFE~OKEER /> 21TV, LLFIC RS
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L L]

System Integration

Analysis |& == =t==i=i=im Verification

Explicit ability 1
Tacit
knowledge ) w

Function Reliability
Disposition Maintainability

\_ Cost
 ; =

[Aemdynamics J[ Structure ][ Propulsion ]
System

Flight Flight Control Mechanical [ Avionics ]
Dynamics System System System

Constraints
Safety
Weight
Volume/Space
Environment

Synthesis

A 4

TN VAT AL T T L— 3 rOA

Hx ORIKIGEEZ 27 V7 L, WkEE, ThbbarR—xr MOEREFEIITE A%
BHCHEA LT, AT AN R AT AEHE L, BEMEAICHEEEZ D, AT
AR E L TERZM - THRLZAID BTS00, #0IELO—#HOE D 5,
ST EMEDIEETH 5.

Thbb, Wk AT LA T T L —2 a3 OIS EZ R LI
Fo TV, KT, FEFRETEEmT DHIKIRMEOMYE, AT L8R E L
TERZWZTRLZAID EFAZ 2L, VAT AL T T —2a vy
nERAZ XV ABYL LD EERT S,

ZZTEIRIRISME, BlzE, ERoAITR Lzt R, AR/,
BREE, 2 AN, AT Va—)b, FHEME, EHETHDL. HAESNOMRERIL, H2
DO TR LTIEZET), AT, s, RATHIE, HetE, EE 275, Te4=
JAVAT LENLRD. BHEICEZIE, VAT AL U TS L—va ik, fav
A= he [BXx, 7JLUURL, MAaS®Hs] BOEGbEHEETHDL. BVED
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X, 7 AT LM, MEHOEDOE W a=r—Ta U hil LT IE R
CEWILE, e, BEREICEIVERIND., 2Ia=F—r a3 0B
RFERIZ, FOHIIS CAREoRmER, KENRSHEES, Thbb, HY,
B, HEEZEDFEITTILIILETHD. MRS BFICBIT DV AT LA T
7 L—a SIS A RoiakEt (Multidisciplinary Design Optimization) T& % .
LTI, MEREEREe, A7 584, Y7 =7, ANHMTE, Z2eticlici
T5, VAT AL T 7 L—va DN on0flEbHif 5.

e

IR AR - AN = R — o FELE O & fk (Aircraft Shape & Inside
Components Arrangement)

MiZetg = oA (Aircraft and Engine Compatibility)

>V U MERE D b (Engine Performance Optimization)

V7 N =7 Ofie (Software Integration)

RATHIE «- T EA =7 AHAE VAT LDOi%F  (Integrated Flight Control and
Avionics System)

S AT L DF%EE (Power Generation System)

AEBLY 27 LD FE (Thermal Management System)

ta—~2 777 % —0i%E (Human Factors)

ZEMOFE, MAE (Safety Assessment)

© ® 0 O

© ® Qe

34 VRATFLAVTIL—2a EROESHIZTAD Y hIRIHA
VEEVRTFLAIVOTY T EESFERT AN

TuYzs FOBER TREMZEHBORELETT 5] 2L ThI%GH, VAT
LA T T L—varild, B 7TetXZ2080THL. VAT LA T T L —
VarOFEBEE, SVHAE, BIEEEROTO OMEERET, A, SHEEET
BB ADREREE, TVl b~RX VAU OIS EIERTEEZHWVTER,
T D ETHD.

F3, VAT LA T T L=y a VEBOEDORAEN T 0 A THY,
R E, FHIEHERRE, VAT LB, VAT LGN, VAT MG, EERE,
T arv I URE, T/VarEW) AL IO T aw A THDLH. i,
FSWCVAT AR V=T Y U TICBT AERR OO DTt A TH 5 [18].
IITHDTTa T T AR A TRyl MR VA NEERT D, K
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Action

Decision making

System analysis Q\

Setting evaluation
criteria Q };"\'\S

System synthesis

Action plan
formulation

System optimization

Setting issues

%3 AT AL LT T —a DA, T )T ak A

BB CHEEAERC DD, ZENETaY 2 bOA VT T L—vaii, [7e
TITLIFTA M K- THEAT D, R, ®E IRF~ - PR—-FRED
BT =y alt (7Y b~V A M ICko THEHETS.

31.2 LBEMEFESBH TREHIURATLALAUTIL—avERREICRE
EEHELTHESOM?

LT CIERTR O ik B 0 1B 3¢ Lo fh THRMPTH Y, £z, #izeT
T CRICEERINDA VAT AL VT 7L —2a VIOV THmctED 5 =
ET 5. HEKFRFREMZETEH LEHIOMZETEH LFZOBRIC [V AT LA
fEEMT OB E L COMEFEHE T & LT, WEFHEOMRTIE, Z0H0THE
FOPEAHAE L, —OOHBEERTH AT L E UTHA BT T Hilias iz
R EREINTWNS] [8] EHY, TN R FMETH S H . FHORER LI-E
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/ BaMA /

REMrT REMERM REEBA(TC)
H ) AREE Ty REL

/“Mm%m

/ BTVATLAMREE  /

$IYRTALANER
HE

B3RO S S
Tt TATALA VERERE / TATALA REE /
] B ERE/RE #3709 TIn-F V.

917)HREE

H 4K BHFIRAE Y =& R & 2 VERRGE

PIHSER T & IR BB Ol 2 SBEIC T 5 &, KREMEEEEME Y 2T A TH DL IRE
BEOBRR COBSL - 7R & L TIE, BV (1070 /R TREILLT) DEERR,
FUAGERA O FRFE TRE O IR #E S HE S ~sebfis, 35100 BRI %& 1 R/ A 0 R v oo J8 50 B
BEOBEZN BT DRGR E WV o TeRNHEEE~DOXLR H T 5.

SAE @ ARP4754A[14]1Z7r &1 5 Validation & Verification (278 - 72 B IRFE 7 2 &
A &L EMERRFE OB & 55 4 IR, GRET EMREED A3 A T )L 7ol U OB IRFIE
T AL LY, 62 HiTELBRRDZZEMEREECE Y, Hx 0T T AT LD
fE, MREZMA/DLYE, BOVAEDLEDLZ L TURAT AR E L TEREZME S,
P s L OB EZ RS ED 2 ENRDOND. 22T, TN THREMBIS &
WO TV AT AT T L= a VORRETH Y, EHEEH L L TR #Hbh
LZHEETHD. ZHITHEICH T VAT A, BV a— L EEET DI TILsE R
FILEMRAFEETHDLZ EEERL TN,
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343 EDa—IILNHRARICBFBIVRATLAVTIL—avEESH
HEM?

MiZes i TN CREEL SNDIVAT LA TS L—2a 0 ThHN, B85
SRS LaulE, Fpsfirtss, BFhs, LA, SROFRESITED =
— WABER OEEMBZ AR E T3y N — I REHEEZERT L. TR TIET A
TEA T T V— g VRPESE R DT L Z ORISR L E S xS
FTRED, UTICHREFT 5.

VAT AEA T T —va VRGEE L T ERIRRE Y 2 — AV RIPEEDENIT
DNWTEL DA H L0, T 2 TIEFHIIHZETH M OB BICE S Z Y T TiEm
T 5. EARMZLEHMIILLTOEY THDH. TV a— M RBR T, #xillikEllS
NIEHR (T VAT L) OEAVDERIK AT LLRY, SRMERED BR 2 e 3
D, ERERIIEEE IRy, — 5, AT b—va VRIBIR T, oo
WINTBEREAELSSELELTHLEERL LTHRETET, -2 fMHEZER G
REEDLZELETERNE VSTV AT A, L CTRBUE, #HHE, ZHEEY AT A
L, B AT ADOEREESEh, KiEETH010, ERZOHKEAL,
FFOVERNZEMTL2HDTHD.

EFEV 2= AREORAY v FELTE, UTO3AR™HL. 1 REICEY 22— 2
EIZHSE LTZBREBARETH Y, TV a2— LT LIRS OHEIIZERETS.
ZLTHRGGERE S, TV 22—V E2WETDH I L TRET AT AOMRER I, e
JEEERFRETCTH D, 2 SHIE, TV a—NZfllAELESZ L THE=—XIZabYE
A B TE, RIEROSZHRIIEK T A N THIGAETHDH. 3REIFEY
2= VT EDREIZLDEI A MERIIFTE, A ¥ —7 = A AFEDIZ KD
BB EDERAREL NS ZEThHD. ZuxtL, Y a— VAR OT £
Uy hELTIUTO3IARSS. | mBIdREA LV F— T2 AL bT, BFEK
e B, FRIURRESNERY, SERE & IXR 6. 2 JH & L TIEEBEF
DA LE =T 2 A AEREZIILL, AV F—Tx2AAEERTHERGFDOEY 2 —
WVOFHAMBART 720, aX N, ~ORENREL 2D, 3B E LTI, KA
MRV AT L COREMRG, BMIAENHE LW ERR T oD, EHKIR T
TR —FBORETHS. A7 71— a MR EEKL T, TV a—LAH
(CRIREEE TR 0, BN EOHRIT AN TELZ ENRHHLEEIOLND.

KIZ, Business to Business D it ek FEITEY = — VIR ~BITTEZ 5D
MEWVD N T3 5. {%FM72 Business to Customer HL5LToH D HEH, /XY a3,
A~ — b7 4 B X OREEOM A F248 [19-22] D 2 55 1 RIRT. WA -
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5 BLh O - HT SR

. 1A Y #15(&& #120001#
MA-ME O (20174F) (2018%F) (20184F)

HIRF SR I E BRI 22508 8 5 2 & 5.

b brnEh, REKITIFREES (BEEMEZELROFH) THY, =
T IA ORISR, ZEMEEDEEL~OIERRD HILD. B K&
VAT ALAILDE Y 2 — UL, ERELIZIRR RS Y, %@@%y;~w@%%«
DBATHTE VI EEZ D, —HTEY 2 — VEABM~DOZELBTIIRETH
AHH00, HEEERICRONA L7, TV a— A MBRERANTA VT 7 L
—a VEIBREABAT L TN T &R E TIREND. EE TR, —f
D[ L, EELEAL COE Y 2 — U, EETERSh T, BRI av 20
EVa— ke, L RIE, VAT AT =Y ay, BERET v R
EoRBmoRRak, @iy —L, ReVEiTY — i E o, g
kgL T2,

3.2 VRTLAVTITL—a REDOHORFEMERE
A THEI AT LA T 7 b= a &2 RBT D20 OREMKICONT, 7a

UV bRV A PORRN SR EIT Y. £, MO EAR M E 2 RET
. WA, FensEOMZEREBHFERR D AE & T OIS & HLIREET 5.

3.21 BRMEBOEXRKZIEE

WA O, ETHDICT AT AL VT F L— 3 v DR Th D &
FOIZO OMBEERORRLILET D, £ 2T, MEMEFEOREBEAZLIT &E
#T5.

O BEBEX 70 77 LEtt (38 X PRoRME X MM X AR SE) [17]
@ BRI E R, RONEER L, e ORRRIMEEE CT — 2 0 BIRGE
@ 7ur T LEEORERIIREROLE, UT 25
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—1—

L ZBBDAT — 7 RNVE~ORG, TR T T AORIIERED LR
oo ) — XBEOEGE RS, MR 722 pa dn k)

o BRARBEIE & RN ORGGERTEE), B A Z <« PR — MK OREEE
CIEMUIRI SR <, RE AN A

EZ2 s
I
@%
fife 5%

—

Y V. V V

—1—

(BR) =ZETEOEINEIC INE, BEBRESRE< 225 L, Mm#REAKE <
720, KEERORET7 77 v a Ak, BRXOEhZEHT L7027 Ml
%®ﬁﬁﬁk%<ﬁé
TTICRRT=EBY, REWOGA, v s 7 AEMEEHkT 5230, RN,
BHEVE, RREFEMILX, TR REW. Zhicky, 777 v a UMM, B
KOV T 2T LMD, WA EFERIEFOEOHK, FHRlL L omEmmEbic
LV, VAT AL T T L= a b ORBENPRELS 2D, BIERVAT A (ZEe
) OBFFEERRIL, HMAEHEEHEEOH D7 77 v a VR BERERD &, 7
nYx7 MM GBS, BT a7 4Bl Y SbE, KE
CDTZDDY AT hA VT 7 L— g U BURHER oMk ans. &k
AT LDOBRFHEMOBENHE KT DL, VAT LA VT /L —a v 2EET 5
DOFBEOHBIIA K E 72D, ZhE~vRx T AL N T 57DITIEROHERER < b
U 7 ZARREEEANT H2ENET D, 2F, BFMEEO NB OB = A k
DEBER LRI O 13 5. BOHERECR~ MY v 7 R EZ B AT H T > T

HHZG 723 L5 NEOHBEZ YIRS 2 0LENH L.

3.2.2 BAERTOMZEHEARBEEBDOZEZEDER

Hecker L [23]NFBH L 727" =7 b~3x T A MAROZEELE LT, FEHEDME
Bl L7255 5 XNE H ARIZ IS 1T 2 M Ze BT MRk 0 SRR 20 258 il 2 s LT 5. BRFEH
WIX7 77 vaviifil, 7oy MBIV AT AL T 7 L—va v
LR DA G EERE 2 BIVTE 2. SR Integrated Product Team (IPT)~ kY
7 AKHRRITHREREBRZE O L 9 72 KBRS 23l L 7-#fkCH 5.

B DOMBEKNIHE DO FTOMNERDO T 7 o7 v a VT, ko vy e
7 NERED 72, 2 OFERRIE, RVHERD T 7y v a VHETTH D v b, 550
BRD7m Y7 MERT, FEOEGEZEHE, (BT 2 M7Em e H 2 H 9 ik
ThHD. FBIDOHMBITR RO T Y =7 NFROAR T, fEko 777 v a U4l
MLV, et OAERRITFRUHER & IRVBR DT AR ENTZIPT~ B U v 7
WThHd., HOORENIIPT U — X BHEROREMRZ ~ 2 — VT D4 A=V &R L
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TW5D. b OB IIMIZERER FE OB FN L L HITRE - TE D
ENDRIEEEZLNDD, FEOBE, KIS CT, Mins@Eklshsl b
HY 95,

General
MNanager
Sales Procurement Engineering Manufacturing Research
Manager Manager Manager Manager Manager
Section A Section A Section A Section A Section A
I I | I
Section B Section B Section B Section B Section B
1 I
Section C Section C Section C
|
i ionD
Section D Section X Secloi Y Sectio
Section E
Functional Organization
- Strong Warp -
General
Manager
Engineering Sales Procurement Manufacturing Research
Manager Manager Manager Manager Manager
Project Section A Section A Section A Section A Section A
Manager 1 \ : | ;
Section B Section B Section B Section B Section B
Fioyacs | |
Manager 2 e 5 : - ‘
Section C Section C Section C
I
Project ; Section D : Section D
Manager 3 Section X Section Y
Section E
Functional Organization with small project
- Strong Warp/ Weak Weft -

%S R 2 B BR TS ML D 25 3(1/3)
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\ 4

General
Manager
| | |
Project Project Project
Manager 1 Manager 2 Manager 3
| | |
Engineering Engineering Engineering
| | |
Sales Sales Sales
| | |
Procurement Procurement Procurement
I | |
Production Production Production
| | |
Research Research Research

Project Organization
- Strong Weft -

55514 AL ZEREBR FE R 0> 281 (2/3)
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\ 4

General
Manager
Program
Manager
| | ] |
M: o Rt Engineering Sales Procurement Manufacturing Research
Office Manager Manager Manager Manager Manager
- "‘;'d" l:> Section A Section A Section A Section A Section A
¥ 1 I |
Section B Section B Section B Section B Section B
. IPT Leader |:> | |
2
i Section C Section C Section C
I
IPT Leader
— Section D Section D
X |:> Section X i Section Y ection
Section E

IPT Matrix Organization
- Strong Warp/ Strong Weft -

55 72 B BR SRR D 2553 (3/3)
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Chief Engineer

; Power plant Armament Landing gear
Analysi
nalysts atcieLE installation installation installation
Jpen S S —P N Al O bk
75 61X FFAUHRBIHE O B TSR (1938 £F 1 H k)
Team Leader
Sub-Leader i
Team Leader
General Aerodynamics Structure Flight control Sub-sysytem Avionics-system
planning office design office design office system design design office design office
office
{3 Elements) (2 Elements) (5 Elements) (3 Elements) (2 Elements) (5 Elements)
Instrumentation
f—— plannnig
element
Cost control
element
o = N4 N G
%7 F-2 BERBAEE O BRIE AL (1992 £F 6 A By R)
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ARIADFEY O TIE, MU O REN RO EE L, HARTOIG 23
9 5. FXERBIE ORI T — 20%, WIH[24] % eI EEBMER L7255 6 KIC R 9718
D, 29 Ninb25 7 77 va AHilkE— NORFFEBEENPRAQA T\, ey
J MBEXOVAT LA T T L—a OB, RSB ERIE F-2 OB
— A%, MHEO]ZSBIEEMERLIZE 7 KIRT@Y, F—20—4%, 77
—X, F—LY —FEOT, BMOHERICHEYT 28777 v a UHEfkE, 2
FEIETHHVECRICHEY T2 7 e Y =7 MGk [RRGHEE ] 0330 A THER S
NTW, VAT AL VT 7 b—va i F—2a ) —2FBIOHIE, BLO&K 77
VI aryTOEBTIThilTnwikzeEZEzoNns., ERETIT ey NEEEZR
PNTT D000, BEEEERD A "R, a7 MEMO —EEREL, TuY
=7 NEBEZER LI EHERSNS.

BT OWZEFHEEE, PIEEEXCORBET —LATIET e/ 7 A2 —V XD F,
Ty vasfikE T ue e BRIV AT AL T T L—32 3 VOMBEND
MR SN D BWRERBCR~ Y v 7 ZHfk & LT, IPT A8 ST % [25-26].
T T TAVNINVNDYARAT AL T T = a i Tm s 7 A Rr—T N, Sa
Vx I FLNIVDUVARAT LA T T L= a IS IPT Y — B3 HoTnWb., s
TLAYF =V XY BLOIPT U —#1%, N OF——Y o ThHoH. IPTv Y v 7
AR TIIM DA T T L —ay, VAT Akt B - B, AEE, H A
K<« R— b7 E D WBS (Work Breakdown Structure) ZEfHIZHESWTER I LT
TaYx MIIPT U —FZRE0 Y ToNDDRRETH L. SV LS SKO
IuYx/ hv3R—Ux i, WBS IZxST 2 I ESE S 4L 5 EGHIPE, MR,
R EAT (Responsibility Authority Accountability : RAA) TH¥EE % (795 IPT U —
ZLwoZliZhhd, Ianrort7uy=/ h® WBS PHMIZERSINT, 71
7T hwF—Tx & IPT U—H O RAA ZWFEICT 5 Z EBARAIRTHS. IPT < b
U7 AR TIL, 1EHRAH S IEWMILE, FhEa, BE, BIORBREREDOTDDOREE
B LUK EMSHEERANEHIN TS, BENESERRET TS T AR —
¥ LBV — XN ORER IS, KERISBAER ISR, B KON
(=R PAVINCY: 15 RV (ISP

EREOEEY = v MrEHORE T —2 6 2018 4F 1 H DML, IPT 28
BHINTOWDR7]. INLESRNOHEZR L7 IPT ~ bV 7 2% 8 KR .
Innh, Il MBIV AT AL T 7 L—a VEBERED &, £200
%, ZZTIXIPTHBEOBEINHAGE LTe~ N v 7 A O R85 N e &
#9D. LI A TOMEKIZIHONWTE, s/ T7st7rny=7 b WBS, BX
O IPT Mk Z X3 2720 0% 7 2 a O RAA D, 707 T LOHHBERE CRATE
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ICERBSINTWND Z ERFEFICEENOARAIRTHD.

- P 1PT Leader @IPT Member

55 81X R EE D BRFEAL R O B
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3.2.3 FREMEBEBORN LBHERETDE 2T DKL

PHIE R D R4 2 F O CRITET TR~ R R OB X T OMGEEZAT 5 Z & &9 5.
F2RITTAVE TICH LTz, %R 2T AR OB (BI%T— L0 A
BE), M, 7nr7nt7ny=) bBLOVAT AL T 7L — a Ak
OB (NBH) ZHBLEbOTHSD. 22 CRELIIHESBICHRY T2 &5
2bND. H2RND, MZEHT 2T ABFBMBEEOBEAKE < RBIZONT,
FTORBEL XA T, 7nr o070 FBIXRV AT AL TS
L—a Y ORBBELENEINT 2 2 L3 00nDd. TRbOLHZERS AT AR
IEENEBI A 1 235 L, F2 MBI 11, IREMTIZ S0 L7250, 7nro
KETRY s PBROY AT A VT 7 L—y 3 UHIROBEIE, BB 1
L L72Rg, F-2 BRI CIT 20, FRAMETIZ200 L7025, Zhi, $7 v AT b L HkiE
Mol a=r—va VEOEICKIE L, M ABOBMTHD 52
bis.

2R MY AT AR EIRE VAT AL T T L— g AR
D JAEL L

Size of overall aircraft Approx. 1400
system 90% of approximately
development 29 Approx. 330 1600 28)MITAC
organization employees
(no. of personnel) 1 il 50
Nurber of Drawinies 10000 SHTs 100000 SHTs 400000 SHTs
g (estimation (estimation) (estimation)
1 10 40
Approx. 200
Size of program & (number of matrix
project System 1 organization
Integ_ratl.on ChisEEngineer Approx. 20 intersections assumed
organization based on IPT
(no. of personnel) organization example)
1 20 200

295



WARTDHaIa=lr—ra EIZHIGT D72 OMiRO— >0 BH] & L TiRu i
SRECRIPT~ MY w7 RN L < OBREICHEAINTE 2. ZHUTELEDT AT LA
YT =y a EERT LRI OB XTI ol bDEFER L. IPTY R Y
ZAARRIT IR EAEB R O X 5 72 KFUEBH R 123 L7k <o D, —J7, WEROFRIC
ROoN58Y, MMEREIE1T O BRORMHRIZIAMER WBS & RAA BNEHRINDH T LT
HOHN, TrrT A (ZRULEEE MM R HEENM) ([CX - T, WBS,
RAA DOEERRY OBETHAL, ZOMBEAEENEZY 252 X THEIN
L. Fi2, IPT~ FU 7 AHOELIZAEEZ L7256 L, BIRREOHEINZ S
NAHT-D, BRKISENREL, N7+ —v R TR MNINT RO S) 7
<~ U v 7 A OWTOMENS BRSNS,

—ODRRFE LT, Y7 7ar=r b, TIUIRERO B AE PN O 5 BB %
THHAENTFXTH LM, HEMEMRICE T2 A ANZIPT ) —FHY DT ey
FAUNRELTHET AL, MELHFBSYE, 773V 7=l TTFrv=z’
NEHZZICHST D FR LB D, WIETIIUIZOWTHRFTT 5.
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3.24 77Oz FARZEWY AN -BRERE

IPT ~ b U 7 2RI BB O X 5 7 KBURBIR I28 L7k Cch 5. — 7,
IPT ~ b U 7 Z/fkIEBHFMEME O BRI, ANBHEZ 726 L, BRFERE OS2
W51, eVIOL BHFED L 5 AWK X R TIEL, X7 +r—~v AL a X b
NRTUAOENT e~ b 7 2R RDOND EEZD. BIXE, EHENE
Z 5 BHEAMSEEMR - VRS e Y 27 RS b~ MU 7 AR OF T
H5b.

EEBE CTO
TRyS5A _ .
vR—T%
! | | |
A 7—> wxms ma st 3k WoRBASE
7/4; Io=7 F—LU—5 F—LY—4 F—LU—F F—LU—F
| l l I |
7’0 9 LHmS BES SE
| eVTOL Elﬁ | ﬂi:ﬂ% ﬂlﬁ h
|
—— i BER BB FRATHER AT L
| R&D | | |
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70y hh | !
1 Fn/_I> 757.'—: Eﬁ%
’Jlx Jotx
| 7RY'Iok >
F5CEEAA ado
L 7myaok
Zeft

KB #8 e SR 2

%9 B AR RERARL - D ERESL T 0 =7 b~ N U AR
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ZZTHHETLIOIE, FHMEMO, SiE OB L HRLE, gL oL
INENRENATH I TH D, F 10 KIZZE O BAAF 2R3, &2 —2 11— O/
(SYSTEM B)»:MifL 5 (SYSTEM A) & OFi# % Sl 4 5356 T, SYSTEM B O A 3%
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