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A Study on the Importance and order of priority
of the Major control item for DMSMS by using AHP analysis

Jayoung Moon
C4ISR system Engineering Team, Defense Agency for Technology and Quality
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Abstract DMSMS (Diminishing Manufacturing Sources and Material Shortage) is increased by developing
the scientific technique and downsizing the military part market. DMSMS affects the increase in total life
cycle costs and serviceability. Therefore, advance control for parts is important to reduce the cost, and
a database is needed to share information on the DMSMS. A task needs to be performed continuously
by setting the major control item to management more efficiently. The purpose of this study was to
deduce the major control item for the DMSMS management system. Thus, the pre-control item basis of
the DAPA (Defense Acquisition Program Administration) Manual and the SD-22 Manual were first
selected, and the results of the survey were analyzed by AHP (Analytic Hierarchy Process) method. Fifteen
of the detailed items were stratified into three criteria (Impact, Probability, and cost of the DMSMS), and
each weight for the items was calculated using a nine-point scale survey. The AHP survey was executed
with 25 specialists in the DMSMS management field, and the score of consistency ratio over 0.1 was

excluded. The model explained the results and suggested future directions for development.
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‘Prepare ‘ ‘Identify ‘ ‘ Assess ‘ ‘Analyze‘ ‘Implement‘

Fig. 1. DMSMS Risk management
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Table 1. DMSMS Management process

Table 2. Risk assessment

Step

Description

Prepare

Develop the DMSMS strategic underpinnings (e.g.,
vision and focus) and a DMSMS management
plan(DMP) to implement the strategic
underpinnings for the program. Form a DMSMS
management team(DMT) representing all
stakeholders. Establish document, and resource
DMSMS management process for the DMT to
execute the DMP

Identify

Secure access to logistics, programmatic, and item
data and to monitoring and surveillance tools.
Identify items with immediate or near-term
obsolescence issues.

Assess

Considering the population of problem items,
identify and prioritize the items and assemblies
most at risk for current and future readiness or
availability impacts.

Analyze

Examine the problem items with near-tern
readiness or availability impacts fist. Develop a set
of potential DMSMS resolution for the items and
their higher-level assemblies. Determine the most
cost-effective resolution

Implement

Budget, fund, contract or arrange for, schedule,
and execute the selected resolutions for the
high-priority items.
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Item Risk Score Evaluation standard

‘The part cause serious damage
in safety, mission criticality
High 5 |'The part have short average
lifetime so it frequently need
maintenance requirement

‘The part highly effects a mission
and functional problems
‘The part sometimes need
maintenance requirement

Meddle 3

Impact

‘The part partially effects
functional problems and
auxiliary or supporting system
‘The part has long term of the
lifetime so it rarely need
maintenance requirement

‘The active parts of assembly are
very high price.

‘Parts approaching discontinued
stage are very high price.

High 5

‘The active parts of assembly are
high price.

‘Parts approaching discontinued
stage are high price.

Probability | Meddle 3

‘The active parts of assembly are
low price.

‘Parts approaching discontinued
stage are low price.

Low 1

‘To redesign the item need cost
of 1 hundred million won or
more.

‘We haven't enough technology
and document for design and
production.

High 5

Cost ‘To redesign the item need cost
Meddle 5 under 1 hundred million won.

‘To redesign the item doesn't
need much cost

Low 1 |‘We have enough technology and
document for design and
production.
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Table 3. Contrast this research with earlier research

Difference
[This survey's target is mainly company and

Researcher

Hee-Sung [research institute and it's selected large range risk
Woo resource by MIL-STD-3018, SD-19, SD-22. It's
(2013)  suggested faulty parts record, parts reliability,

supplier reliability, etc. for major DMSMS resource.
[This survey's target is mainly part specialist 5
group(military, company, government agency,
niversity, research institute) and it's selected
research item by DAPA's manual and SD-22. It's
constitute items of the survey with symmetrical
structure to reduce errors. It's suggested part status,
ILTB date, safety, redesign cost, etc. by major
control item and focused part specific DMSMS
imatter.

This

research
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Problem Analysis ‘

‘ Design AHP-Analysis Model ‘

Conduct a survey &
Calculate Consistency Ratio

CR<0.1

Calculate Weight Score
CR & Priority

‘ Results Analysis

Fig. 2. Overview of the research
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Safety
Performance
}7‘ maintenance
Average Life expectancy
Quarterly Demand quantity

1 Availability Status ‘
LcC
YTEOL |

LTB Date
| LIDDate

Unit price

Impact

Decision of Control
Item for DMSMS
(Diminishing
Manufacturing Sources
and Material Shortage)

Probability |

Replacement price

Cost Redesign cost

—‘ Secondary market cost
Avoidance cost

Fig. 3. AHP hierarchical model
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Table 4. Definition of AHP criteria (Ist step)
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Criteria Definition Q"i,,o,] '3]__?4__'LX§ }‘ﬂ ocl-E E _—rL}\éo]_giq_ Z_])_ Oo _'8
Do you consider impact requirement of safety ° = -
Kok -LLOo] AHJ &0 AL oA =
Impact etc. to be importance factor for DMSMS? OQZ}EO] T OC}_"’] JEH _1 Ll 8 éE’- 94 ZJ‘EE ]—
ex)safety, MTBF, performance, maintenance etc. 835lo] Frlste = skt
Do you consider impact requirement of
. availability status etc. to be importance factor
Probability for DMSMS?
ex)Availability, LCC, YTEOL etc. o >4
Do you consider impact requirement of 3 ‘—-_rl EJ'l-
Solution cost to be importance factor for
Cost | pMsMs?
: = ol ol =
ex)Unit price, Relacement price etc. 31 -:E[l-%g'l :g 7‘:' Elﬂg ?:16
AR T #oF RETIHE 4F ¥ AR T
. el . . it B H it xel
Table 5. Definition of AHP sub-criteria (2nd step) THEAATLIDQY) 7 H-9x 0E3 FAHA
No. | Sub-criteria Definition 25[3‘0’] }\‘]Eﬁ‘? 3 E jl% 93\1’4' }é_’f—‘]:ﬁ/g-oﬂ ]:Hﬁ]' k"l-?‘
Safety the presence of effects on user safety /%]‘8: Table 63'—]' %__h:]'
the presence of effects on system(or
Performance .
machine) performance
maintenance |/Average maintenance demand amount of Table 6. Classification detail of the research subjects
the part
1 ‘ . iteri ~Criteri
Av;rfz;ge Average period of the part life Criteria Sub-Criteria Person | Per cent
expectancy (from the initial use to the disuse) Less than 5 years 5 20%
Quarterly Length 5~10 years 6 24%
Demand Quarterly Demand quantity of the part of 10~15 years 2 8%
duantty — Service 15~20 years 7 28%
Availability |component discontinuation or supply >
status available More than 20 years 5 20%
LcC Life Cycle Code - It's displayed from 1 to The military 3 12%
5 Company 3 32%
YTEO]ED i; the Estimaﬁe (;f the number of Affiliation Research institute 6 24%
years before the technology group to
YTEOL which a part belongs will become Government agency 6 24%
obsolete. University 2 8%
2 Date the manufacturer will honor a Doctor's degree 8 32%
purchase order for the component. when Educational Master's degree 9 36%
LTB Date |a LTB notice is received, the life cycle Background Bachelor's degree 7 28%
stage becomes Phase-Out, and the part -
status changes from Active to EOL. The others 1 4%
The buyer must take delivery before the
LTD Date LTD date. When an LTD date is passed,
the life cycle stage becomes 3.2 _?_%El_l-_?oﬁiﬂ-al @- E_|-7:” ‘='k| l7=_4_ﬂ|-
Discontinued.
Unit price |The price of the part per unit 1AM E REUE| & g3y, FEUE 35,
Replacement ) . =
price The price of the replacement per unit 5 EH_Q. ]:]'I oﬂ EHOH &g-tﬂu]_u_é /é 'Io'l‘c}ﬁ]:]‘ 1
3 Refszign Cost for redesigning of the new part 7;]"’]' Table 7-"]’ 71—0] _g.o]go—];’l. qi%* Q‘g ] EH‘EE}
2} o = o &} &
Secondary |Cost for purchasing the part in the ]‘6_;(]7]— 0. 43‘—%H 7]— —1 o= ‘]“E%Hq }: Q 0(}
market cost [secondary market How Q’?lﬂ ME-DL Cg'é‘(}:/\éo] 0.307% 2_‘5_'_]’ I;H%H]
avoidance |values of the difference between the best _
Q. 20 slolr]o]
cost solution cost and avoided solution © o] 0.262% 3THE %]"JE] Mq—-
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Table 7. Result of AHP for criteria (Ist step) ] == LTB Date’Zt & & o9 SEA=Y 35
o}
Criteria Weight Priority CR H Q]Z:]_OEI% & ‘/l: O]E}
Impact 0.307 2 0.03982 194 71& & F 94 Aede REISA g
Pobabilty | 0450 L[ 000 qigpy307)oldnt ARGRoRE el et
Cost 0.262 3 0.00794 = , = = 0
F/3(0.123), 4] 7]5ol e 9F43(0.082)°] 3, 5
S92 Yelsigich $E S, 207 nrke ¥ 9,
3.3 EEHEI | o= 20A 2AM At oo whe} oA, BA me] Ei ZA Qo] gJeke =
Table 89IM% 254 ZF Al 7120 digt Bk5e A 57 @52 Qe A9¥=rt Aval 14k
© 9 9HA9E Uehih, BEFREE 1o 2 20 USS trehinh 19 7% % Al BA SA1eeis )
A 7FsA #Y o8 St SH-80.262) ol om, ARFECEE LA HlE
(0.102), "HAIE 11-8(0.045), 22 A% H]-840.045)°]
Table 8. Results of AHP for criteria (2nd step) 5~7= ERIE A AAA vl-go] Wo] AgEsE
g BEZS A}% g2 o2 AAFlo] B®Wo =
No. Criteria Complex weight | Priority OH ° = ]—‘j "‘%‘:q == Sl OO]'O:] T 7]§
B30l ARE RUHLST QAo Bl 4us
Safety 0.1230 3 o } ~
Performance 0.0817 5 ‘9';(—]—6]1/“ q']‘B‘H(}?l'o E}ﬁ—dﬂo}: ‘c:il-l:]- :lE:lX] ?g—g-?i ]:’_]'Z
maintenance 0.0339 13 4 & AE 27 1 gleo] whe ujgo] ¥hyst 4= gk
1
Average Life 0.0387 11 = ?‘Oﬂj‘i TEH ANE ‘E“%ﬂﬂ(ﬂ ] o] J-8& 74
expectancy o xR 27 9 A 7|7k thE3sk 4 9lon o]g
Quarterly Demand 0.0299 14 “oo°
' wet B e BEe| tia Bt A5 Ao W
Availability status 0.1785 1 gq_ ZE] q_ 9’] Oﬂz zqﬂq_ Eﬂﬂ—o]— E]__‘_AC]_EHE
LCC 0.0381 12 -
A|AE gEaE Hole A4S 4= 9= H|&
2 YTEOL 0.0397 10 j A1t 5 <l zj e °E: *}; g 18
=2 135}3] o
LTB Date 0.1300 2 g2 Zotote] Bt el 87t word Ao
LTD Date 0.0442 dlggict. vixgto g QT Byt 9 459 A7 Al
Unit price 0.0257 15 FES Faste] EE€FQ1 FEHSHY IF 0] 7t
Replacement price 0.0452 7 %-_cﬂ— 78’79 ] q- 7]}_ %HPE—%&‘EQ—Z‘]E}\]/\E] —BLE‘?’]-
3 Redesign cost 0.1015 4 AHP 7]% ]' EEO]' g ] 73—14*—‘ Table 99’]’
Secondary Z:—_} .
market cost 0.0453 6
Avoidance cost 0.0447 8
Table 9. Contrast the DMSMS major item of this
research with DMSMS items of the KDSIS
3.4 A7 Z4t oM Criteria This Research KDSIS(DMSMS)
- ‘ = Availability status LCC, YTEOL,
‘-E— (5_‘_!" ’Q‘%X]'_‘Q‘ 11‘4—7:“ 7 ] 5 _‘?%I‘:]——ﬁ = & LTB Date Company, CAGE
(O 43)’.9_ 7]-2 =9 o]—E = A-]X%o 93\ ‘_Zozoﬂ ﬂ—% Ttem Safety Unit Cost
- ° - . Redesign cost Repair ending date
%Oc}%éo]q' T:H H]’Q‘E—q— E]—"""] O:P?]“'é‘ ?_.?:_]'— T etc. 7 category etc. 19 category
oL ARE 714 "W4=20] FJHE o & 0lA5tYL
e 9} CESS ]- _1 A EEoE 1_—10]’/;;\‘;. Prediction of | It'll be expected to take Itll be expected to
S Yepdith E3F AR VE S TEAE0.179) 2 taking time | 10 month to research take more than double
about data | one hundred thousand

‘LTB Date(0.13)7} A & A& 1, 29= Yehd
ot ols SEdA eI 34
ZAE E= 'LTB Date's 7F3
Ao A0l oz she ¢ 1CC,
YTEOLS & iy 983 dl=grolxut ozt
Ao SEARl JHoln JrAre 2 4 S A

o el Bk g 0] E 4 Uk AL BEY

L 3L

= oH x|
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time.

investigation data by one person.

It's presented to decide

alternate cost , .
It's presented only unit

Solution information. (redesign, \ X
part's price.
replacement, Secondary
market cost)
It'll be able to used by
It's not used with
Addition risk assessment and v wi

activity.

prioritizing part.
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