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ZA(8h): Metrology and measurement,

+ Metrology = “meter” + “ology”
(to measure) + (science)
= Science of measurements and its application

includes all theoretical and practical aspects of measurement

- =YY, Y, 54
- =YY Eitw, AR, AR, 5871

[e] ’ =
- 2R EF QY] A =HFH E 3] (Weights and Measures)
- NMI: A A4 (Metrology), £ ®&718
- AlZFat Al (Measurement and Counting)

= A (4 70)AIF (Metrology and Legal Metrology)
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Measurement vs. Testing

Measurement
process of experimentally obtaining one or more quantity
values that can reasonably be attributed to a quantity (VIM3)

Testing
Determination of one or more characteristics of an object of
conformity assessment, according to a procedure (ISO 17000:2004)

NOTE Testing typically applies to materials, product or processes.

Quantity
property of a phenomenon, body, or substance, to which a number can be assigned
with respect to a reference (VIM3)

NOTE 2 : Areference can be a measurement unit, a measurement procedure,
a reference material, or a combination of such.

KSRD choi's
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Mog B4l :17}0}04 5SSt Atg 2

shetAl 4, 2733, eV l=&A 5

- Standard Reference Data (SRD) NIST A9

- Reference data issued by a recognized authority

- Reference data (7] &d|°]g])

- Data related to a property of a phenomenon, body or
substance, or to a system of components of known
composition or structure, obtained from an identified
source, critically evaluated and verified for accuracy.
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Traceability : Property of a measurement result where by the result can be
related to a reference through a documented unbroken chain of calibrations,
each contributing to the measurement uncertainty

4

Bahe : ZAgle] 248 ey nejolg

Uncertainty : Parameter that characterizes the dispersion of the quantity value
that are being attributed to a measurand, based on the information used.
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Unit Uncertainty Vocabulary

GUIDE 98-3

Uneertainty of measuremnent —
Part 3
‘Guide to the expression of

uncertainty in measurement
|GUM:1235)

[ —

e
Poea G T

& rosa e

SI 2006 (8th Ed.)

VIM

2007, 2 ed.
GUM 2008
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(68.5 £ 0.2) kg
(120 + 20) mg/dL

KSRD choi's

The objective of a measurement is
to determine the value of the measurand.

SAY : Aol st o
quantity intended to be measured

GUM (Guide to the expression on Uncertainty in Measurement),
ISO
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Using the reference (traceability established)

N

Using the reference (authority)
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GUM

= Guide to the expression of Uncertainty in
Measurement (S8 =& Z3HX|E)
= [aEd X E2 &2
» =S3SXN X} BIPM, IEC, IFCC, ISO, IUPAC, IUPAP,
OIML

» M EZE XEAM:ISO/IEC Guide 98-3
= =2 ZA{: JCGM 100: 2008 (==
= KRISS ZH 0| X|

BIPM: SN =¥d=

IEC: SN 77| &2 Y3
IFCC= | & Ao} 3t Tl CHA AL O| 5Ol Bt
ISOZT M EZEZ7 |+

IUPAC: = N|&=+8 835t A Y
IUPAP: SXl&=+88=2|01Y
OIML: = | H - A &7 |+
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VIM

= |nternational Vocabulary of Metrology: £ &t 0{ &
= by BIPM, IEC, IFCC, ILAC, IUPAC, IUPAP, ISO, OIML

= VIM1 (1%t Edition): 1984
= VIM2 (2" Edition): 1993/1995
= VIM3 (3 Edition): 2007/2012

= 2 E= X|& A ISO/NEC Guide 99 (2007)
JCGM 200 (2012): £ 2 (www.bipm.org)
» Onleé EHO|X|

BIPM: X =2d=

IEC: =M™ 7|7|&2#3]

IFCCT N & A atat Rl CHA ALl 5ol Bt
ISO=HMEBES7|+
IUPAC: =M=+ 835
IUPAP: 3 N&=+8 822 HY
OIML= M| Y A &7+

[u]

0= O::
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data number

data number

data number

5.00
3.18

Mean

sD

5.00
0.62

Mean
SD

5.00
0.00

Mean

sD

> (@ —a)°

14

1
-1

_\/n

- X ZEMR(Standard deviation)  s(q:)

HZF £k (Standard uncertainty)

- EZTE2%E (Standard uncertainty): E=HAIZ LIEtH 8t

5.00
3.18

Mean
SD
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I & 21X}t (Coverage Factor)

» X 3IX} (coverage factor)
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£ = e Edol, &5 7t Sy eIt =
y:f(xla Xos 9xn)
- o1 5872 AY EFE= ER y=x+b
- o2 7|E=0 H|W EHs= ER y=x+d+b
m+b
- 03 F UHT HEE AHE= LR y= -
V+b,

BT T HE
(Law of Propagation of Uncertainty)

@" (HEES) (&=

_[]l—b 0, () = g(u(x,), u(x,), ) _,@
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ST ™o HE (2)

- dukxel EH:
5 N
4 (=2l ux)l + 2y Sec utx, x)
i=1 =l j=i+l
& 2
=Z[c ‘u(x, )] + ZZ Zc c;u(x, )u(x, )
i=1 =l j=i+l
0 X
¢ = l t&= Al (sensitivity coefficient) 7; z—u(x,,xj)
xi

DA
(correlation coefficient)

u(x;)u(x,)

u () =2 le-ux)f

Hr Aot 2T 704

of
= ZE= A5 (sensitivity coefficient): ¢ = i
v S EHEAML 7270 sl Y
Yoo upy)=cxu(x)
!
ntuy)
Y1 T
X, x,Fu(x)
» AT EE T u(x)T A ATt S MM 28 =20 7]0f
5t
» BT U703
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| HE A BT 7104 (2)

y Y u(y)=cxu(x)
ntu®) l

N T

S

u(y)=cxu(x)

yitu) |
Y1
7 > >
X Xtu(x) x; xtu(x)
<HBEAF@IZ7)7t &2 B> <UEAFCIE7))7t 2 B%>

= T Aol Qs 28K 7|00 Z2HH
= Q2o ZEAHE Jellof 2T 22 RHelol E
» 5, 2=TV(0{Z0| EHE 0 22 A S 7HE

oy
H1
ax
3
o
THI
ok

e 7[04%F (3)

- FAlZtEol HH 5H:  y=axb
cazgzb cbzzza
Oa ob
u(b) axu(b)
) p .
bxu(a)
u(a)

u(a) =u(b) w u, >u,

24
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RISS #xEz ozts 12 (1))

y =ax, +bx,
W () = au(x ) +bu(x,) + 2abulx u(x)n,

- o Az SZolH

y=ax, +bx,

g u'e(y)=a’u(x,)’ +b’u(x,)’

ol sefol He2:

X

u ) () () ) (),
e 24 25 N

y=ax x,
2 ? uc,r(y)2 :ur('xl)2 +ur(’x2)
7

2
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Example:

| EEE O HE (4)

f

_axx,

X3

EaF

u(x,)

u(x,)

X

I

X5

2+ u(x;) i
X3

u(x;) :
X

u.(y)=yx (
N\

+(u(x2)J2 +(u(x3)j2
X, X3

J

| 8ol EIIH 29

HEZ=E3E (standard uncertainty) :

u(x,)

u,(y) = \/i e, uCe)] + ZE ic} c;u(x; yu(x,)r(x;, x;)

=1 =1 j=itl

2= A|I$= (sensitivity coefficient) :

AabA 4= (correlation coefficient) :

e
3 élxr

£ &5 7|0{2f (uncertainty contribution):

u, = ¢, |u(x;)

u(x,, x])

[ Loy <1
T u(x)u(x))

=1

22 20| M2 AZAAIT| Ble d2:

N

> e uxp]

i=1

u . (y)=

HE EFOIX} (coverage factor):

Sl&=-3tE (expanded uncertainty):

Ve

U=kxu,

28
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o — | EPE Ol Id I.
==l 87
« AE ZDH(Type A evaluation):
A UHFLS SAHANLE EASI 22L& HWotste &
H
+ BE EIl(Type B evaluation):
3o AEZe SAAMCl EA0| ot 2 Yo 2 S5
£ GItste gt
- It 55 dlolH
- oE 2ot 7|72 Hes 2 Mo ti st ZE oL} Y EX| A
— M &Kol 7
- WM EAM Y 7|EF 21 S Mol F0{Zl oo Ef
—-SHESOAM clsst EIXZS 22
29
= = s}

« A" HIHKType A evaluation method)

[ % n:ur==mss |
- EHro FFEHAE AM
. AbS T - 1
MEgd x=_zxk
[
o e T = 1 N 2
« EFEEA} S=W/—Z(xk—x)
n—1H
ol oS
- s(x)=—47=
EZFHEHX _ . s
i Vn cEFEEE u(x,)=—=
— VH
- EEEET u(x) = s(x)
M
« AR E R V.
° (=2 ) v =
S v, =n-1 ? '
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= — a, —da a
& FAMZE EERXE | I u(x,)=—-—— u(x)=—
T a (=" NE)

_a,—a _a

o MZY SEEE - . u(x;) = 24 u(x;) = N

gIte| of: wetet

—_

< F & =30l 1 pm

< X[A|Z40] 10.123 mm El1 7P 5HAL.

10.1225 < L < 10.1235

_—7

10.1225, 10.1226, 10.1227,
10.1228, 10.1229, 10.1230,
10.1231, 10.1232, 10.12383,
10.1234, 10.12344, ..

10.1225

10.1230 10.1235

32
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Z & (Uncertainty budget)

. Exesr (A=A | L _._ |2z | xe=
saE gg | TF gL
== u(x,) : HEEE gy | v
u(x;)
”(xz)
u(x;)
u(x,)
u(xy)
u (y)
33
= =} = _-,lé-
=5 S (2
U2 AH20| O 7o 2 HEES 7K B
wag gy |EEESE (AT | o Es=0l6g | xse
u(x,) ¢ | e lu(x;) v
u(x,)
. G N | S N | O I
“(xz,l)
u(ngq)
L 1] ---i;(-x:;-) -----------------------------------------------------------------------------------
u.(y)

34
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GUM & *|H| (GUF)
- GUMOIM= £ (y)e| EERZTI CIE 20| ZAHE
Cto 7HEE.
c MARZ FEEt-EX
- S8 7|0iFEO| HIxE 27I|E 7IXl= B HFH
/N ® m ® _/ ’ \_ @[ ==
x-U x x+U  x-a, x, x,+a, x-U % x+U X,-a, X, x,+a, y-U y y+U
— JBqLt 245 0| 7H-HO| X Qi AR UeH, OH E2= &HE
B X Oo| MutE ma{sfoF &
35
= =
MAEIXQIt-EX
. B2l X
- YEXolHsit-EXZE HElE ¥ NElE 8
« 20| XI5 £ (degrees of freedom: )0l LIt 2F EEHE
ASE7 FEOVHEOHG-BEZE EEETEZR Z0HE
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P

A

k 2

\J

RI=2S &x% §

19
fu

1
0
0
ot
El
Ho

(1xh)

A B B2
B kol 3

.o

< R:
=K
=g

FEARE

% Welch—-Satterthwaite 24! A2

v=n-1

1[aux)]” 171007

V. = - —
2 u(x) 2| R
s wy)  _ u(y)
T feux)] T Sul k)
izzll Vi ,ZZI: VI-
_ u (y)
W) ), | o)
. et

| t2xo| ZEQIR} (-EXE)

* Find t value from the Student’s t-table:

D@y Level of confidence p (%)

v 68.27{3) an 95 o5, 45ial 99- ) 99‘73@'\
1 1,84 s 12.71 1397 3,66 2350
2132 4,30 453 992 19.21
3120 318 331 584 922
4 | L4 278 287 4.60 6.62
5 | LI 257 260 403 5,41
6109 1.94 245 252 371 480
7o LR 1.39 236 243 3,50 453
8 | 107 1 86 231 237 336 128
9| 106 183 226 232 320 404

10 | 105 181 223 228 317 396

11| 1,05 1,30 2,20 225 3,11 385
2| Lo 178 218 22 300 376

13 | 104 177 2,16 221 301 3649

14 | 1,04 1.76 2,14 220 298 364

15 | 1LU3 1.7 213 218 240 3,54

38

k:l(veﬂ7p)

16| 1,03 175 212 217 292 304
17 | 1,03 1.74 211 216 290 351
181,03 1,73 210 215 288 348
19 1 1,03 1.73 209 2,14 286 345
20 | 1,03 1,72 2,09 213 285 342

25 | 1,02 1.71 206 211 2,79 333
30 | 102 1,70 204 209 275 327
35| 1,01 170 2,03 207 272 323
401101 1,68 2,02 206 2770 320
45 | 101 1,68 201 206 269 318

301101 1,68 20 205 2,68 3,16
1001 1,006 | 1,660 | 1984 | 2025 | 2626 3077
oo P LOOO (1645 | E96D | 2000 | 2576 3.000

vy >10 Q1 FRE k=2 M85
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EETO

A

1707 i & 2 2 2 2 2947} &
i u() =) LW D) e | e e
u(y) = Jug, (y) +uz(v) u(y) = Jup, (V) +ug(y)
ui(y):ulz(y) 3(;(y):u]2(y)+u22(y)
ur ()= (M +u; () +ui(y)+.... ug(¥) =us () +ui(y)+...
k “ () o3 J
u, (¥)
&1 H|=3 37]9| 374 0]
l o Mo e g Jx
St= 4=, MM SER
u(y)y=u,(y) 2t BEE 2AE
39
718 X[Hi&Ql 1712 MEo| ZAIAE Bx 0l F2
. ThE XIEIE Q! M (uy)0l 242 A A EBE Rl B
. By BrE AN EER ALY
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AlHiEHel 2710 &0l HAHAE 222l 32

« 2719 dE0| 2zt Ay gR el F9: gM 2 Ad2(E #EEEIHE

a=a, +a,

b=la,—a,|

£:£: ‘al_al
a a +a,

“a b b a k=

1 { 0.475(1+ By S>0.905

150 1-40051- ) p=<0.905
\ 6

| 212152 95 % of ciaf: |

c HAE=E k=2
o FAMZE HERE k=165
© HNEEE k=190
. Acjglm e po L[ 0475048  B>0905
: (,8: DIER J ]+ﬁ2 1-4/0.05(1-4") B<0.905
BETEN
6

c FEARTE AMSID t EXFOIM B2
k = r(ve‘ﬁ'? p)

veﬁ.>10 ol k=2 AEEFUS
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43

H . .
E & T o| ¥ 71(Reporting Uncertainty)
= 210 AbEE
»  SHEE 3T (Expanded uncertainty)
» QI X} (coverage factor)
= ME|F=ZF(level of confidence) o
» (ST 2L Z9:) 257 E(probability distribution)
» (ZM:) A7 Z(effective degrees of freedom)
= FETAL T
= 17§ EE= 2742 AL S0
. AFXE[E LIER Y| #8002 REXAIVL otE
= Example: 0.00105 has 3 significant figures (1,0,5)
= 1.0012 FEXTAIL 47, 0.0012= REXTAE 270
» 3™ F7| (a.bcd x 10") HE 2 LIEHH S I a,b,c,d7t 7
axRAHY
= 0f: 0.000123050 = 1.23050 E-4 : # &= X 674 (1,2,3,4,5,0)
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KRISS #xuz %2718 0 (14
HE

==X 2 S (Rounding):

» SEA2/E E0E o= 222l X 2| sho}

s SEA1ME E0E mofl= BRI 2D 5 %
ZTOSHA 2O e =X & HE5H0d, Zolst AR =
=B X2 E, ZOtsHK| 22 E[HOHE Ht=2 2 2| st}

» S F K2 = EERE=EIT L E[AAZF Y
StAH| SH Z s}

45
=&
Er ol 21 (3)
Example 1)
—=MZF:12.1234 mm
- EAEET: 0.234 mm
() U= (12.12 £ 0.23) mm (k=2, Al 2| 5= 2F 95 %)

(2) U= (12.1+0.3) mm (k=2, Al 2| H=:

46

°F 95 %)
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- DHNEA M YR
He|FE7(2] 5 mollM 2] EX 2L 0.01 m (U=0.02 m)
2tz 5579l 300l Al BRI (U=19)




=0[2] ALk

h=(d+d, )xtan(¢+4,.,)

= 2t et

h=(5m+0.01m)x tan[(30°+1°)x 7 /180]
=3.0l m

N

=
=3

Ji°|'

& mh x| o] &

=1

M

M=
()
X~ st

A,
o =T .

h (d + dCOI') >< tan(¢ + ¢C0r)
2 d, §,d

=) =2l XMool
» Ycor ¢cor — A-IE -

1A

u () =2 le, ulx)f

= cdu (d> + cdm, u (dcor) + c;uz (¢) + C¢ u (¢cm )
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UZA Sl AN

Al
0z
ol
e

h =f(d9dcor9¢9¢cor)
=(d +d,)xtan(¢ +4,,)

n AT ALk

D nprd,) o=l =tn(@rd,)

c, =—
‘" od

cor

of  (d+d,,) . of  (d+d,,)

cor

T34 cosi(p+4) b~ 24 cos (- )

V=X, Xysee0s X))

c ~ S +ux), ;... Xy )= 5 =u(X)), X5 0e0es X)) T
' 2u(x,) Y
. zf(xl,x2+u(x2) ...... Xy )= (X%, —u(X,) e X))
2 Zu(xz) «— ZM(X)\

X -u(x) *oxtu(x)

o~ J O Xy Xy Fu(xy ) = f (), Xy s Xy —u(Xy))
N 2u(x,)

64



| KR|§S & At wF (141
EE=ET2 HIt(1)
u(d): 27HX] 8222 F4E u(d)’ =u*(d,)+u’(d,,)
ud,,) BrAdgntol o[st =& M F
s 0.05m
u(d = =0.011m
NG
. ud,): =0l = etAHol| 2let =&t A&, ZollS: R
u(d )=— 2 00IM 6503 m
23 243
s ud,): DEMENAMe SEEHTE TR 42 Lis
u(d )= =091 _5610m
k2

u($)” =1’ () + 10" ()

Moz TME

" u(gp): 27 IX] MEOo
. u(¢rep) . % §_1|'O'” _O.—l él_l- E%!-_II:_ gl =]
() === 0.5°x(z/180%) _ 00195 rad
Jn J20
wg.) 2SSO QB BEET M2 2as: R
u(g, ) =R 203X 80Y) _ 5 60255 rad
23 23

. u(¢cor): WHMMMe| SMESE & ESOIX} (2 L

u(d,, ) = % = w =0.00873 rad
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AN EF=ETS

u () = cou*(d)+e; u’(d,,)+cu’($)+c, u(4,,)
=(0.6009)” x [{(0.0113 m)’ +(0.003 m)2}+(0.010 m)z]
+(6.81878) x[{0.00195 +0.00252? }+ 0.00873 |

4

u,(h)=0.0640 m
H = 5>~ =1L —
st =117
=3 —|I-—l— [ —uvE
EEE 29 | X; | u(x,) | @; | u; | HERZ | AR
d 5m{ 00115 060086 4 no6038| 1.2z 21
- 0011 25 19
Ay 0.003 WEL LR o
doyr 0.01 m| 0.01 o600ss| O mpem oo
o
¢ 0.52360 rad| 0.0032 666667 12170e FEE 135
Brep 0.001951 t-2 = 19
Bres 0.002519 A ALZHE 2 | oo
Beor 0.01745 rad| 0.008727 6.666667|  0.059505 M2 = S
h | 3.01 m| | (u)) | 0,064o| t-27 | 955|
« po HEBEEZEEARE
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U=kxu.=2x0.0640m=0.1280 m

St (1%1)

» FEXA2HE 2105 A9

h=(3.01+£0.13)m (=2, A2 5=

°F 95 %)

: 2F 95 %)
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AlZto| H=ohH
- AT 5O HEATES CF2 WHOR H A AL
y
T

y=f(ddes o) /f
N 74}

c. ~ f(d> dcor’ ¢+u(¢)s ¢c0r)_f(d’ dcor’ ¢_u(¢)a ¢Cor)
’ 2u(g)

«— | 2u(x)

>

‘ xp-u(x) X xtu(x)

. _ld+d)xtan{g+u@) + 4., J]-[(d +doy) x tan{(g - u(g) + 4., ]
’ 2u($)

= Z1pE H| WS A}

AN FMM 2B Ch)
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WIP|I=E HE : Jizm, s=2012

7|2 Z=HI0lg 7|&@7PIE, dZXBE SERNIIE

[

ClolE] 71="I7IE (H18 ~ H10¥)

185, SO0 FESA YAIEO UK O (SHY)

2%, SHWHI TA L 2NN T HYHS A o) (B, IYUAY
38 SFWYO HEY U 1270 B o (FHYY)

43 SHATO| IS FE 2919 Hof o (FHLY)

58 SEWYO B3

63 ZYAMO| BT FFO| st MK o (5YA

78 ZHO| MAIEAY HYO| WHEY YAl O (SHIKY

831 CH2 Z20| ofof QOiT ZTf AT YT 0l [RE HEEF
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$ 2 01 Mo —I =Ml £3et 201E (ISO/IEC GUIDE 99:2007, VIM3)

74

B = measurement O™ Z0j| LHSI0] (S) UE HHACE Y= Iy
-%qu antlty FoI 71202 HAE = U, AVIE X, Al E= 22
o| Mal
- value 40| 7|5 49} 71RO 2 LIEHH Z

B =HZ measurand 25114t 5= Y

B =44 measurement method S40f| AtEEl 210l =2|& J1M0j CHSH
YUHrMol 4

B =33l measurement procedure 2HRHS 7|22 510] 2HZIE AY|
LISt AlLHS ZBISHH, 5Lt 0| 42| 22|29 012 SHHNHO|| [HE 2 X0
CHot MAISH A

B = 32| measurement principle SH2| 2HE ALBE|= S4

m  ZYZi measurement result 0| CHSH Zro| Rstnt 0|88 4+ U= 2
dEE

PBgtter Standards, Better 6 KRISS sznzusang
$ g 01 xO-I QI I Hl =& 201& (ISO/IEC GUIDE 99:2007, VIM3)

B 2L metrological traceability FAI3HE {2012 2] Q42 WOl AFS S
SO0 SYAUE 7|20 ZRAZ U= SHZEU| EHO|H, Z HA=Z
HESE0| 7|043HCL

B ZHES: measurement uncertainty AFRE HEE 7|22 510, A0
Cist 2Aate| A2 EM S LIEHY = 20| OH! mf2to|E

B SHYst: measurement accuracy gt SYEO| 20| UA|5H= A
=

B ZYYUT measurement precision HA|El ZZSH0|M ZAHLE |5 CHA
Ofl CHahA e 24510 RO Z|A|2E Ee= S HAUS0| LA[6H= HE

B EHHHEM measurement repeatability L240| 20| HtEM ZAHNM 2
d4Ee

B SYo|utEYd XA ZHHAL 2YAL SYAAH, 2ERU, L S0|E2 2
Z0lAM Z 7Lt B3 CH0l THSHO 2 712t Bt 24 S 5l 24 2 U
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.Ic.>l. =) 01 IO-I QI I Hl =3 201& (ISO/IEC GUIDE 99:2007, VIM3)

B 2A25d measurement reproducibility 42| A3 H 2Z0|M2| 2HY
g

B SYo MAHM A FA, 2FA, SYAIAH SO|CHE ZA0M 2L H|=
of CHAO]l CHSH BH= 24 S 5t 24 2U

B 22355Hd measurement compatibility Ot HA|El 2Zfo]| LS 22 A
Wo| EMog SIHO| CIE 2HAML| ZHatEC| ate| HLiZ{0] 1 [0|2] &
TE2YEETO| OffH JMEHSH Hf = EICt ’—‘.*Eh

B EYUAMY A0 Y (trend) 0| 1, EY DAY 0| 2T+SHS &
S5t M0l S
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27 Me| o &, 24, HEY &, €A, EY, 2HE )
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=Y gol(EguHol %’-ﬁﬁh SW 8&3 ZEh

- EWAUHO A Hato FTE F S+ A= WS HHESHH O] 6{F: ME =3
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—(RI§S HEEE AU WS (1%
Processes Approach
4. (HETH SXXHY, (XY XX
3. MBS IHK| MB LY
2, Qe HHBA (ETUY)
1. €I|E HI2k= =T —l
HE/MHIA
\\
JExt o= == InkL}
Supplier - Input - , - Output - Customer
oo
i SIxSHE |
[
# HI|E HIX| = &2171X| —T
12
PROCESSHE T8 0H= T &
| topue > Process Customer
Process : . EXIFHOE UOLp= T TY
. ‘BN 20|20 U= 1Y
1. Customer : i 2. Customer Needs & Expectations :
] . IHX|(Value)E MBOtHE Y | ] . 11240] #O}= Ht 5
i 3. Output : i
5 «  AAOIA KBt = JHXI(Value) i
L+ MEB E= MH|129] BEY ;
' 4. Performance (Indicator) : ;
: . 20 A FEX| It EE/E A0 2 MEE|L] UE X|of T FIOXT :
i 5, Process Owner : ;
L+ TERMA 2% % Pl Y Muxt 5
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Turtle Model (ZTH 2 &)
=C EPlnk) ol L
With What (B X}, 12} With Who (1% Xt)
OOM SFAS JIHAM? ot ZtE HCIZ(SF0AN?
MygTE M A Input (=) Output (Al || BT M2
How (&8, EXbH Measure Result (8 USY)
CEETEED Su=zS HEH?

2 ZH(customer) F 2|
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