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Safety Techniques-Based Improvement of Task Execution Process
Followed by Execution Maturity-Based Risk Management in Precedent
Research Stage of Defense R&D Programs
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Ajou University
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Abstract The precedent study stage of defense programs is a project stage that is conducted to support the
determination of an efficient acquisition method of the weapon system determined by the requirement. In this study,
the FTA/FMEA technique was used in the safety analysis process to identify elements to be conducted in the
precedent study stage and a methodology for deriving the key review elements through conceptualization and tailoring
was suggested. To supplement the key elements derived from the existing research, it is necessary to analyze various
events that may arise from key elements. To accomplish this, the HAZOP technique for safety analysis in other
industrial fields was used to supplement the results of kdy element derivation. We analyzed and modeled the execution
procedure by establishing input/output information and association with the key elements of the precedent study stage
derived by linking HAZOP/FTA/FMEA techniques. In addition, performance maturity was evaluated for performance
of precedent study, and a risk-based response manual was generated based on inter-working information with key
elements with low maturity. Based on the results of this study, it is possible to meet the performance, cost, and
schedule of the project implementation through application of the key elements and procedures and the risk
management response manual in the precedent study stage of the defense program.

Keywords : Weapon System, Systems Engineering, Precedent study, Defense project, Failure Mode & Effects
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Fig. 2. Weapon System R & D Project Management
Procedure
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Fig. 3. Defense project management plan based on
safety analysis technique
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35 Key Element Variables

4 Key Guide Words

Variables

Identify and related 1o ROC
Domestic technology level and level of technology to be secured

Technical detalls and technology acquisition plan reflected in core technology plan

Revien of Acquisiton Pl (F0Q)
Operational performance analysis and formulation

identification of inter-working system and creation of opetation concept map

[How to ensure interoperability of weapons systems

How to Perform a Test & Evaluation

Operation test / Feld test

Establishing the stage of entry into R & D according to TRA

Possibilty of overses purchase considering overseas

Possibilty of domestic purchase considering domestic level of technology and development status
Result of technology level by WBS.

System composition and task WBS analysis

Result of technology level by W8S

Technology development possibiliy (performance adequacy according to technology level)
Technology development risk analysis

Guide Word
No Perform formally /Perform theoretically Insufficient Wrong
Restiction on the enty stage of R& D Resticion on estabishing coretechnology acquiiton plan ifcation of logy Infiuence on technical maturty evauaion eror

Acquisiton Method Judgment Restricion

Restictions on whether to promate R & D du to lack of specific deta

Restrcton on judgment of entry sage of R& D

Aequisition method judgmet emor

AP . Uiitaion on denifing requied technologies an core tchnologes | Icrased profct peiod dus o planned dupliction of s .
Linit calclaton of R & D duration e o Project period and cost ncreae
ROC can nat be modified Resriced useto ROC refiement plan Frject deays Froject falre cue to fiek plcement resricions.
ROC can not be presented for mediumtem P (mmmm{-mmmemwrm ol of s o FI——
plan during deelopment
Wentification of inemvorking taget ystem oet sstenis finited Linit the vonfimation of reations withother projct Opertional retrictons, duraton and cost nrease
Liit interoperabily Limit o inking level check j Projet period and cost increase
Inceaseperiod nd cots by imitng ROC | Linit he identiy oftestevluation fclle  technies to suitthe | Due to ol fcltyand es echnque stude the . .
Fallre Whether ROCis met o ot
compiace WRJOn st dhracteitc Auration and costof the projct incese e e
Iceesed frce integraion time Ut beideify wx&m;l:wmm e Project perio inezse Fiel Plcement Restriction
Resriction on th enty tage of R& D Resticion o the ue of R & D plaming Projct peiod and cost increase Froject faure
Acquisiton Method udgment Restriction | Restriced us in itermining hether to promote averseas purchase Loss of opportuity to shoren force integraion ime Development o obsolet weapon systens and export restricions

Acquisition Method Judgmest Restriction

Resrcte use i determining whetherto peomote domestic purchesing

Unnecessry project expense and term imestment

Auisition method judgment emor

.| Restictions on identifingthe lvel o echnology required forthe wespon . ) e ’
\ihether explotatory development s omitted or full scale development outline plan Nt ek st tin e IR b [oguest o, R ke sep
stematc technolagy maturty assessment and - b N .
Comparison f Performance, Cost, and Schedule by Acquisiton Plans " al irlgsis Imm Liitveifiation o components o the weapon sysem Mising system comporets Technica maturity and ost analsis emor
Risk factor analyss by acquisiton plans [—— e Reticlin of R sl Ineas in prjet periodand ot doe o ek of judgment Nquston method ulgnest
Developing and securing § / W o ln oRAD sty on ore technoogy ackor v e
Review result of the research institute by the acquisition plans guiion ethod udgnet Restricon Linit ROC Appropriaees et Prfctpeiod and cost nrease Fallure of project doe to development of unfesibe weapon system
Possiblity of achieving force integration time (performance / cost / schedule trade-off) - — — - - p
_ . Umnatmlphmqsxha‘smham ummmmcmwmmmmmmrx P — e .

(Add) Weapon deployment schedule risk analysis devpmen peried sk fctors P
(Add) Analysis of acquisition & operation maintenance cost B L . o . Restrictons on meeting force inegration tme, cverapping investments
udget and inancing plan by acqistion plans Festctononte ety stage of RAD. | Resticion n odyig whethert o ety deeigrent o peed g ot e N ngw
Life Cyle Cot
Weapon system direct  indirect effect analysis Auguiston Method Judgment Restricion Limit peformance,cos, schedule confimation by acquisition plan Comparson linit by acquisifon method equisition method judgment emor
Expected performance by acquisition plans - —— - - —
st fectiveness aralsis by acqiso plrs i et g etiin umumemmmmfmmmmm»mm m“”‘“‘“‘im:“mm*"‘mm et ke i b cision e et e
[National Defense Acquisition Policy, National R & D Poli

hp ° & Limitations on required § / W identficaion Restricing § / W complanceto the weagon system Cost and period required to ecure software Project falue e to lack of peformance.
Cooperation between the counries / government in the acquisition plan Fescionon te s of et and evlprent s it

0 R D orgeniztion . Loss of opportuniies to shorten project period Unnecessary project costs and time commitment
Operational concept, need for acquisition and appropriate requirements et
Restiction on fuce integraton e Limit peformance / cost to foee inegeation timé comelaion Loss of opp ject period Mising fore integaton time, perfomance and cst judget emor
[ Assoiations with other projects
= Liit the impac facto on fore ntegation | Limit the useofrsk management becaus it can not ientfyspific sk | - Shorlage of techoology development period, ncease of - .

Application of evolutionary development strategy considering delivery schedule performance tine ftors prjet ot T et prsite

Fig. 4. Complementing key elements based on HAZOP technique
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Fal 4] e, F5 989 24 18 2o
Table 1. Severity Rating Criteria
Effect Criteria (severity of impact) Level
Unable to force integration Failed to meet performance / cost / schedule 5
Re‘flswn of requirements and review of Failure to ROC, increase project costs, schedule delay 4
project plan
Review performance modification and | Technically ancillary performance not met, project expense and schedule 3
modify project plans delay
. Project costs and delays due to some non-functionalities other than ROC
Change project plan . . 2
and technical ancillary performance
Promoting project normally No impact on performance / cost / schedule. 1
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2. 2Hl9 Ho| REVIEW ORDER
) 3-2-1-1. Operational concept, need for acquisiion
and appropriate requirements
2.1 MUATEAC] MESH U HURA FAp [0 b ke ot
FEo| TieM 1-2-1-5. System composition and task WES analysis

e 27 = - = 1-1-2-3. Identification of inter-working system and creation of operation concept map
\]—}\:1 TUE ?}, }?j 6@ OS_TL ]9_—7:” 6“]1] }\\:]v —9—5\— 1-1-2-4. How to ensure interaperabifity of weapons systems
KR
=

= = 1-1-2-1. Review of Acquisition Plan (ROC)
w3570 A ans wE s

1-1-2-2. Operational performance analysis and formulation

28 AAHOR ) :
1-1-1-1. Identify and secure core elements related to ROC
= Lagcﬂ'—TL ‘:]'74] EI—E]' Aﬂ]-,—g} 1-1-1-3. Technical detals and technology acquisition plan refiected in care technology plan
FRetel, £EE A Rav) oW Bl SeheAle] TRk e ves
e A Ddo] AT BN e s 4 0 o eerd

e A9 }\7]. A3

i = s

19} #yfo] FraE|ojof sk Al e 4] HAA A
Al Q 5 LR WS 32

A4 AN DGR, R ool A PRAT B B
g i 9 vtol= wieto g FgE 4 gle Flojth 13-1-6. Developing and securng 5 /W
13-1-2 Technology development risk analysis
(Add) Analysis logistic support & Supporting element of force integration
2.2 HAZOP 7|Hg E82%F MIHT SHAQ 1-1-2-5. How to Perform a Test & Evaluation

= _ 1-1-2-6. Operation test / Field test
A £E0| LM =

1-2-1-1. Establishing the stage of entry into R & D according to TRA
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1-1-1-2. Domestic technology level and level of technology to be secured

1-2-1-3. Possibiity of domestic purchase considering domestic level of technology and development

1-3-1-3. Whether exploratory development is omitted or full scale development outiine plan

b F=3)El Mt TAloA e ojof Sl o T-371. Possbfy of adhieving Tarce imegration ime
- | (perfommance / cost/ schedle trade-of
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B ARE EEdte] A2 18 84 A e Iy i

3-2-2-1. Application of donary strateqy considering delivery schedule performance

3-2-1-2. Assodations with other projects

A Fig. 5. Procedures for key elements of the derived
e precedent study stage
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3. 2oz JHMALH O] MEHH L0 M £ 7P $Asts o] &guojof ahr, olF, FTA 7[WE
SHAIQA 28 Al U MHHAJCH Fa, 71zl AdE sdesd Y neess AW
MES gHE 1% ek ATHome = b VWS N
FMEA 7I¥ 8& e, f195% M $45917b
3.1 AMEMI|Y(HAZOP/FTA/FMEA) 7|89  Fow o= diass =3shs d4e 748 &
oA 2E82E & Yot AT A 7S B8 ek BES A
obd S3)El B ApAe MPATZ Egia] obxy  7IMRE A &8 Wk Fig 33 2ol AAFT 2 A
A 71Q1 FTA 713 FMEA 7190l AYx gl 54 = A 2 AFElA 9E FTA-FMEA 719 53
o gaate] B ARG AFAT DA s ol B WE-S A etk Fig 49 2ol AT
olo} & ANARE wHdd FHS Fol g W 5 WS BARRAIFEC] HAZOP 3 7|E AT E 5
519l HAZOP 7] Bglol~gm wAel 27w o APd® 357 A ess Wae aga7)a, AFEE
Aol AAA £F8& 27) 9% Btor FgHa g HOIE AEE THoR WA 7hesh A3t oiES &
ok 71Ee] $8% FTAFMEA 71nc neh vq & AHohs 88 S, it Sdeas 4 wgsh
Ejofo 3 obdEA Jpyoltt. Wb, HAZOP 71y B T
Input Kev Elements in the Precedent Study Stage Output

(1) Weapon System Decision Making Document

3-2-1-1, Operational concept, need for acquisition
and appropriate requirements

(2 Calculate the required amount

(1) Weapon System Decision Making Document

1-2-1-2. Possibility of domestic purchase considering domestic level
of technology and development status

(3)Foreign weapon system performance and technology level
(#)Foreign similar weapon system structure

(1) Weapon System Decision Making Document
(@Foreign similar weapon system structure

1-2-1-5, System composition and task WBS analysis

(5) System composition diagram and WBS

(1) Weapon System Decision Making Document

11-2-3. Identification of inter-working system and creation of operation concept map

(6) Operational concept map
il i Level

1-1-2-4, How to ensure interoperability of weapons systems

(1) Weapon System Dedision Making Document

1-1-2-1. Review of Acquisition Plan (ROC)

(8) ROC Feasibility Analysis Results

(#) ROC Feasibiity Analysis Results
(17 The possibilty of development of technology and ROC adequacy review result

1-1-2-2. Operational performance analysis and formulation

9 ROC Amendment

(9) ROC Amendment

1-1-1-1, Identify and secure core technology elements related to ROC

(10) List of Core Technology Elements

(10) List of Core Technology Elements

1-1-1:3. Technical dtalls and technology acquisiton plan reflected in core technology plan

[11) Technology and security plan reflected
in Core Technology Plan

(5) System composition diagram and WS

1-2-1-4, Result of technology level by WS

(12) TRL results

(10) Lst of Core Technology Elements

1-2-1-6. TRA Results for CTE

(13) TRA results for CTE

(13) TRA results for CTE

1-2-1-1, Establishing the stage of entry into R & D according to TRA

(14 Establishment stage of esearch and development (exploratory development or full scale

(1) Technology and securiy plan reflected in Core Technology Plan
(13) TRA results for CTE

1-1-1-2. Domestic technology level and level of technology to be secured

(1) Technology level of domestic companies and insituions

(15 Technology level of domestic companies and nstitutions

1-2-1-3. Possibilty of domestic purchase considering domesticlevel of technalogy and development

(16) Domestic purchase possibily analysis result

(15 Technology level of domestic companies and instituions

1:3-1-1. Technology development possibilty

(17 The possibilty of development of technology and ROC adequacy review result

(8) ROC Feasibility Analysis Results

1-3-1-6. Developing and securing § / W

08 s/W scope and development plan

(13) TRA results for CTE

1-3-1-2. Technology development isk analysis

(19) Technology development risk analyss result

| Operational concept map
(8) ROC Feasibility Analvsis Results

(Add) Analysislogistic support & Supporting element of force integration

(38) Plan for securing the supporting element of force inegration

(8) ROC Feasibility Analysis Results

1-1-2-5. How to Perform a Test & Evaluation

(20) Implementation of Test & Evaluation

(20) Implementation of Test & Evaluation

1-1-2-6. Operation test / Field test

(21) Operation test / Field test evaluation method

(14) stage of research and

(exploratory

or full scale d

T32-1. Possibity of achieving force infegration fime
cost / schedule trade-off

(23) force integration time plan

(23) force integration time plan

1:3-2-2. Weapon deployment schedlule risk analysis

5) System composition diagram and WBS
(17) The possiblity of development of technology and ROC adequacy review result

(25) Analyss result of acqusition cost/ aperation maintenance cost by acquisiton plan

(25) Analyss result of acquisiton cost / operation maintenance cost by acquisition plan

(8) ROC Feasibility Analysis Results

(26) Life Cycle Cost Analysis Results

(25) Analyss result of acquisiton cost / aperation maintenance cost by acquisition plan

(8) ROC Feasibility Analysis Result

(31) As a result of reviewing whether it meels policy

(29 Expected performance analys results by acquisition plans
(31) As a result of reviewing whether it meets policy

(8 ROC Feasibilty Analysis Results
(17 The possibilty of development of technology and ROC adequacy review result

1:3-1-4, Acquisition performance, cost, schedule and comparison table for each acquisition plan

(24) Results of deployment schedule factor analysis
25) Analyss resut of acquisiton cost /

operation maintenance cost by acquisition plan
(26) Life Cycle Cost Analysis Results
(27) Budget formation by acquisition plan
(28) Analysis of effects by acquisition plan
(29) Expected performance analysis results by acquisition plans

30) Cost-Effect Analyss by acquisiton plans

(31) A a result of reviewing whether it meets policy

(39) Domestic R & D investment subject review result

(32) Cooperation amang countries or ministries by acquisition plan

(33) Comparison of Acquisition Performance, Cost, and Schedule by Acquisition Plans

(19) Technology development risk analysis result
(24) Results of deployment schedule factor analysis

1-3-1-5.Risk factor analyss by acquiston plans

(34 Risk factor analyss by acquisiton plan

(8) ROC Feasibility Analysis Results

3-2-2-1. Application of evolutionary development stategy considering delivery schedule performance

(36) Evolutionary development strategy

() Interoperability Requirements Level

3-2-1-2. Assodiations vith other projects

(31) Analyss result of connection with other projects

Fig. 6. Analysis of key element execution procedure of precedent study stage based on input / output information
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Step 4. A4 HEQ A
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Precedent Study Stage
1. Project need 2.R &D possibility | 3. Reviewing force | 4 Cost analysis || 5. Effect analysis| 6. Cost-Effect || 7. Analysis of policy | 8. Identify acquisition plan
analysis analysis integration time Analysis aspects and derive optimal
) . o © Analysis on acquisition plan

° Enemy threat ° System and ° Review the © Analysis of the || ® Direct / indirect fo cost-effective-| pefense © Acquisition performance
analysis operational concept | adequacy of acquisition/ effect analysis of | .ness analysis Acqisition Poliey cost, schedule and

* Current force analysis force integration || operation and || Wweapon systems | of each o |dentification of comparison table for
operation status || ° ROC analysis and time maintenance acquisition | cooperative each acquisition plan

° Status of overseas || specification ? Reviewing cost by each erformance plan elements between || ° Risk Factors for Each
similar weapon || © Identification of core | measures to acquisition plan || for each countries /ministries|  Acquisition Plan
systems and technology elements | meet force acquisition by each acquisition | ° Suggestion of optimal
development trend|| and TRA integration time plan plan acquisition plan

Fig. 7. Detailed precedent study stage
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L2227} Table. 29] of1= BFol| s dsl=A - &
o, SlE WFolA e Byh AR ek dig Pt

= Zaletofof ol

Table 2. Performance evaluation tables for key elements of precedent study

Major Middle Small q q (st
Ertigaus Crtigmum Bty Detailed evaluation factor Distribution | score
. . + Did you identify key technical elements versus ROC and reflect your
Plan to identify T
d acquisition plans? 7
and secure (Including the technical details reflected in the core technology plan)
core - p
4 . - Did you present the level of domestic technology and the level of
echnologies X .. - 1.5
technology required to secure it in the future?
Possibility of R + Did you review / analyze the proposed ROC and provide a refinement 1
& D plan?
+ Has the concept of operation been drawn up based on the interlocking 6
ROC analysis target system and reflected the measures to secure interoperability?
+ Did you analyze the technology and facilities required for the test
evaluation and present the test evaluation plan including the field 6
operation test?
Defense + Have you judged the possibility of purchasing considering the overseas 4
science Technology development trend and domestic technology level?
and Readiness - Is the CTE selected based on the division of work and the TRA valid? 9
Technical technology Assessment (Check TRA guidelines compliance)
Elements level + Is the R & D entry stage appropriate? 3
- Did you judge the possibility of technology development for the
3
proposed ROC?
- Did you identify the risk factors between technology development? 1.5
+ Has the exploratory development omission or full scale development s
. outline plan been presented? )
Technical - A - - .
. + Did you provide a comparison table for acquisition performance, cost,
X Alternatives . 5
Technical and schedule for each acquisition plan?
feasibility + Have you analyzed the risk factors for each acquisition plan? 1.5
and timing + Did you identify and secure the S / W requirements for development? 1.5
- Did you appropriately select the R & D organization for each L5
acquisition plan? )
Possibility of . HaV§ you analyzed the possibili‘ty of achieving force integration timing 3
o considering performance / cost?
achieving force Did idontify the tisk rated with tine & intoorati
integration time Jid you i entify the risk associated with meeting force integration 15
time?
- Is the acquisition and operating expenses separated? 1.5
Cost analysis + Did you provide the annual budget for each acquisition plan? 1.5
+ Have you analyzed the cost taking into account the total life cycle? 3
Economic Cost-Effect - Has the direct and indirect effects of the acquisition been reasonably 2
Elements Analysis Effect analysis analyzed?
+ Have you analyzed the expected performance of each acquisition plan? 4.5
Cost-Effect L
. 2
Analysis Have you analyzed the expected effects of each acquisition plan? 7
Domestic
development + Did you judge compliance with defense acquisition policy and R & D
Defense .. . C 1.5
ind principle of policy for each acquisition plan?
industry weapons system
promotion
Export of . . . .
effect + Has the analysis of inter-country or inter-governmental collaboration
defense . 2.5
i . needs been analyzed?
Policy industry
Elements + Did you make the appropriate requirements analysis considering the 25
Performance- acquisition need and operational concept? )
t trade-off | - Di identi j
Requirement cost trade-o: Did you‘ identify other projects that could affect performance / cost / L5
. schedule?
analysis -
Evolutionary
development + Has an evolutionary development strategy been presented? 5
strategy
Sum 100
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Table 3. Template for risk based project management response manual

Risk factor ID

Risk factor

Fill in the identified risk factor number through the
HAZOP technique.

Fill in the identified risk factors through the HAZOP technique.

Risk classification

Associated precedent study review elements

Write the major categories of the

elements of the precedent study review items

Describe the precedent study review items
correlated with risk factors.

Risk content

Details of the identified risks for each item reviewed in the precedent study are described in detail.

Actions and Procedures

% BEILE N2T)

Possibility of R & D technologies

Technical feasibility and timing

Cost analysis

CostEffect Analysis

Economic Elements

Technical Elements <

¥ Core Elements of Precedent Study

Economic feasibility
Analysis

(Optional)

Requirements ana\ys\s

Policy Elements <
Project management risk for

cooperation)
acquisition plans
Project Management Elements Purchase

of identified risks

1 ROC analysis
FE'T"SE science and technology (7o thnology Readiness Assessment
evel

Technical Alternatives

Possibility of achieving force
integration time

Cost-Effect Analysis
Beneft Analysis (optional)

Plan to identiy and secure core

Domestic Development Cost Limit

Cost-Benefit Analysis (Optional)

Domestic development pringiple of
Defense industry promotion effect <WEEP“"5 system
Export of defense industry

Peﬂnrmante—cnst trade-off
Evolutionary development strategy

R &D (including technical

of identified risks

ysis and plan (1)
[ ¢ dentification of nterworking system and creation of operation concept drawing {1}
[E ¢ How to ensure interoperability of weapons systems {1}

@M &S utlization plan {1}
[@ & Field operation test and electric power evaluation {1}
@& & Completion of operation request {1}

manuals described below.

Analyze and prepare the procedures to mitigate the described risk by considering the related precedent study items.
The countermeasures and procedures are structured on the basis of the composition and relationship / influence of the risk management response
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Table 4. Case study on risk based project management response manual

Risk factor ID

Risk factor

5-A

ROC can not be presented for medium-term plan
(Failure to specify required performance)

Risk classification

Associated precedent study review elements

Technical

Elements

JAO\JA '—‘
_~——~—~ e~

1.0) Review of Acquisition Plan (ROC)

1.0) Result of technology level by WBS
1.0) TRA Results for CTE

table for each acquisition plan

0.1) Acquisition performance, cost, schedule and comparison

Risk content

requirement

« Since the analysis of the technical feasibility of each required ROC item is insufficient, it is limited to confirm that it is a feasible

* Limit the identification of interrelationships with other ROC items as the need for ROC items is not confirmed.
* Because there is no analysis by ROC item, it is not possible to present more specific ROC required to reflect mid-term plan

Actions and Procedures

ROC analysis

Review of acquisition plan
Technology Readiness Assessment !
The results of the technology level
 survey

ss Assess
Maturity rating of core technology
element (CTE)

ROC analysis
Operational performance analysis and
plan

Acquisition Performance by Acquisition

Technical Alternatives

Plan O Cost O Schedule and Comparison
Chart

1. Perform a feasibility analysis on the required ROC and reflect the results
* It analyzes and reflects the necessity and feasibility of each ROC item

2. Identify required technology and analyze technology level based on WBS

3. Identify the CTE of the technology required and assess the TRA through expert groups
* When experts are selected, utilize expert pool of Defense Agency for Technology and Quality

4. Apply specific ROC when comparing acquisition performance, cost, and schedule for each acquisition plan
5. Identify additional features / capabilities through expert group discussions and present specific ROC

30| M AAE = vkl 2Eo], FMEA 7]REe] vx/8 B ARES wigo® oS et B daje] d9k Wds e
Helld 758 7271 R WA/GE e vtger  siglh 712 AFATANAM e ZAZF B, A
g Wl ARt “v1sd] 27 YS & vk e ate] At Aol o the-Fo] o]y L gl
P eatte] AR s 7o F4 tide] 4 = AAenh & d4E Tl AlAEE A e AY
47 de) e Fao] ATHE FEI US AL, I 3 S OdE MEE S AKlEE] SHAA oo
A Aue v M B Ve il Sohs e AoF @ s a7 EAlsh=, oM d v e
2oke] As ARE ¥t vk dE 5o, (0, 7IES AREEAE A5 FA B dEsked @A
A Y AxE ez A% A AR/t gle 45 e A Aol webA, Table. 49} o], shite] 4
23 Qhe] ko) Ak 00l sgetH, dEses AR g4k AYa gl s ARV ST, o= e,
A& Al 1olehs #7158 Bell, T 240 A% el g A ddeaRRE AT ¢ Sle AgdT
HE AFsa AeS vk Bk, M5 “ROC & A AR¥E] A4S S84 02 U8t A ¢
Aol adets AR AT B4 2 TAS Sl W] "ok
Wetnbe w) Bas), He ke Sl djdshs A%
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