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MetroVal

IS a general purpose flexible

calibration andanalysis program

that can fit many situations and requirements
and is utilized in many fields of calibration.

It complies with international metrology standards and
recommendations such as

ISO GUM (& supplement 1) = for uncertainty

ISO 17025 = for accreditation

ILAC G8 = for compliance with specification

ILAC G24 /OIML D 10 = for recalibration intervals
and has many capabilities beyond these standards.

MetroVal's features were fine tuned and continue to be, based
on users feedback.
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J& MetroVal - Calibration and Metrology Analysis Software

@User %Unc.-&Pmc.-Linker i= Calibration  fly Uncertainty b2 Past-Calibrations/Prediction 3=y Evaluator ﬁ[“n:unﬁg ? Help \

—_— MetroVal Block Diagram —
Calibration
Y — Procedure 5 _
ubroutine | \ | ﬁ;\\?
Sequencer NS l g \J@(lf
Cal data -
Entry Table Modules
VISA _ ! _ Evaluation
Instrument Calibration
Communication Template Uncertainty
by IEEEA488 l . Prediction
USB, LAN, Calibration
RS232 etc. [-] Report
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The calibration procedure is a table written by non-
programmers. Each cell contains a parameter, an instruction
or a link. The table is executed line by line.

_F'I‘! Cal Procedure: C:'MetroYal Files' DMM calibration using 5700.prc

e
iET

Cerificate 1D: | 1253

Fram row |1_ to lm

File Edit ‘Windomw Report-Formak Preview-Instruckion  Test-Procedure TFiI_I:er @lnstr.-t%nliiiimew#emlate [ calibrate Oﬁtup ? Help

Open thiz procedure doc:; IEaIiI:uratin:m procedure 1298, doc
Instrument Adjuztrment [ “Warn on Fail

|Aﬁer adjustment j W Enable Edit/Save Feport format file: |C:"-,MEtrD"'-.-"'EL| fileshm

Sequencer

Row|Cal Point |Unc. file| Pagd Symbol(s)|Instructionfimg Repea|Histor| Param| 1D string Filter Unc Methyd Toler| BMLini
DL Voltag Data for prediction :
3 100mY__—21 Fredicth /{&0C0T st FAFLLtest  DCWOL uncertainty
‘Unc. Page & |, &b¢v 10 methods
‘ components " ’

P IS0 IS0 M/
7 [ > Predicts7(&0C1 set FiFLLtest DOV r‘E“[;? Accredited
° ; &ocv 10 =q0 | capability
9 | Subroutine 7 uuTres 0 oK
10 T IS0 le-tY
11 IEARY) = Proadi~t=70 2. N1 Noeat FAFEl tact M5l
Linc Method
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¥ Sequencer: C:*%MetroVal Files', DYV calibration using 5700.prc
File Edit
v Ensble Edityzave &/

B Configuration || i=

Update-Sequencer Cal-Procedure  Data-Table Graph  Help

visaiZ. dll found in CAWINDOWS\system32

Sequencer {*} Variables |

[ Simulate

The Sequencer

Test [j:::| Frorm romw |1 to |b|:|tt|:|rn MNow an ruwr 519p| Yarahbles: 0 OStDp |
.o &Symbolff Instrumen|Command [Farameter value |Additional param|User =
1 DC Volta:
2 100 my
3 &EDCOTset 106TA ol Short the input wil
4 / Send F3.C1.RO F3:.00
= Wait
Subroutine Send  Z VISA sends zero,
starts here wait 110000 an |
Send  |R2 instrument = R="
9 B700 Send OUT 100 MY
10 Frorpt  Connect the UUT Command
11 Send OFER
12 Wait 3000
13 &DCY 106814 Receive isoa10 | ... and the
14 Wait 3000 \ Instrument
15 1V

responds
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Right clicking on a Command field in the Sequencer opens a
command editor which allows editing commands and variables.

H"! Sequencer Commands

Help
Instrument  |= | Prompts the user to define a file name &
Yariables " (that can be used by the program ) and
Dialog AppendToArray saves it in the {variable[ ]}
Flowy Compare The Title should describe the file, If it
Data Table  |cantainedin includes as the last item the file<_|—
GFEIDh GetCell Copy ko Command colurmn
Time GetFileName GetFileMarme =
Uncertainty [ atpointinfo
Iterm _opy ko Parameter colurmn
Feturn {wvariable[ |} @
SetCell
Show sy arahle Copy ko Additional Parameter calumn
Size Title. This is a special file .abc E
Statistics w

\l
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Available Uncertainty Methods
S BT T W T T SRS W AN
+ GUM (first order Taylor expansion). Expanded
uncertainty computation is extended to include
correlations. C-sensitivities and result
uncertainties may be complex numbers.

+ Simplified Monte Carlo (assuming Root-Sum-
Squares equation). May use complex numbers as
with the GUM method.

+ Monte-Carlo simulation directly from the
measurement equation. The equation may
Include complex numbers. Distributions and
reference values are given in the budget table. It
can compute c-sensitivities. Produces the most

correct results.
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Uncertainty Budget (1)

c-sensitivity can
be complex

_EE'! C:% Documents and Settings®. 2.0
File Page Edit ‘Window [ Calc(150)

o MetroYal files' testl-0.unc
Hiskoagrarm [} Monte-Carlo Eskimator  Help O Stop

j Page [1 =] [ Desciiption|| Ref:01 V. D1Va DCVokage, 200558 |
Components Table Target page numnber |La$t |Heference predicted value j |Triangle ﬂ J/\_ E

Symbol|Description of the componetvalue of |Unit of u|Distribution |Confid Divisor | Sensit|Lnd u -Stan|c*u contr|df.  |Mean (or megDeviation - t|Referenc
1 Fredicted wvalue fortoday  |0.003 % Marmal 2 1 0001y 0.0m& 939 0711 0.01 0.1
L2 LIUT resolution 0.0m W Fectangle =1 /st 1K 0.00346470.00346479399
L3 Fepeatahility 47871360 Mormal 1 1 478713614.787135! 3 0.001075  |-0.098325 0.
II4 “Yoltage Controler p.ooos W Triangle =1/sgr(El 0.00122470.0012247999 0 2
£ *
Correlations Table v [hciL - sured Data Table {repeatability) HINT

Ui | |ri) carrelation|x Drag to size | | | | S

Llj-»

i b ﬂ E Confidence ] 0.001
Results Table it 1Y 05 ~| ' H .

Uncertainty Yalue  |Unit ||:|:|nfid|kfa|:tn:|r|d.f. | |2 0.001T eVIatlon
uc |Combined Y 3 |0ooe
Ll |Expanded (150]0.0078 v 0495 1486  1.64E: 4 (0.00
MC |Expanded (MC]0.0073 W 095 1.8 5 2
al i £ 3

Clewiation \-EI.EIBEE’I

Methods: GUM and Monte-Carlo
can be complex and correlated

www.NewtonMetrology.com
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‘ Links to Procedure | Uncertainty Budget (2)

Gr

¥ A C:4| 'ocuments and Settings'.. ... B5 <A,
File Ple Edit Window [ CalcIso)

Bl |

aphic analysis
—————————.T

Histogram [ Monte-Carlo  Estimator  Help OE'IDD

1 - H Description | Ref:1e6 Hz, 1MHz. Frequency at 0 dBm, zpan=100kHz, 2006-916 MC j

Compoilents Table Target page number |La$t |Suggested Components ﬂ |Triangle ﬂ E
oyenbal[Description of the componer|value of | Unit of u|Distribution | Canfid Divisor | Sensit|Unitof o |u - Stan|c®y contfdf.  [kMean or me|Deviation - 1| Refe) ~
Ul [F¥Prd Rb prediction 43403941 Rel Student 2.64993  =rean(Z] 1.637892:1.638729,5.0000.999599957 -2.5368830311
LIZ |&FRepet Measurement repeatability 0408248 Hz Student 1 1 0405248 0.405248; 3 1000511 511 1eb
L3 |UUTRe UUT Resolution 1 Hz Fectangle =2sgr(21 0.35355310.3535531959 0
L4 Temperature influence 3E-10 Rel Triangle 1 2.44948! =meani2’ 1.224744i0.000122!9599 =
£ *
Correlations Table v Include Sort Measured Data Table (repeatability) HINT
Ui (U [rii) correlation n-c_JA Drag up to size Ling L2 | | CompUted L
\L o Pl[E] e PR RefData  -col(RefDate field
1000511 123 0123
Results Table Uit |H2 |':'-9545 ﬂ
; ; ; £ (1000510 124 0124
LIncertainty “alue |Un|t ||:an|d|kfa|:1|:|r|d.f. | o
Combined 0.54 Hz 3 1000512 127 0.127
Expanded (150[1.2 Hz 0as45 231 9.7 4 (1000511 \ \
MC |Expanded (MC]1.5 Hz 0.9545 27 R i =
Val [Devistion___|511.00 Hz a8 Measured, imported and >
Calculated (150, Calculated (MC). Computed Columns
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Uncertainty Budget (3)

A Uncertainty Spreadsheet

Fle Page Edit ‘Window Histogram [ CalcicUn) [ Simple-Maonte-Carla

: B Unsymmetrical
Shop

measurement
j Page [1 =] W Description E quation: u(1]"2 £ equation
Components Table Target page number |Last |5uggested Companents j — -——r

Value of |Unit of u|Distribution |Confid|Divaisor (o Sensit{Untof o (u - Stan|c®u contldf. |Mean ™

T |1 Fectangle 1 1.7320606 0.577350;3.4641 999 &

J Difference v}/gl.t}
Cor GUM fails de _M GUM [414] — 9

e tion x| Drag to size | |ﬂ|

With M-C from
equation, high and

Results Table Unit |

Uncertainty  [Valug |Unit High low endeintS are
uc |Sigma (M) Computed
Il |Expanded (GUI 6.3 085 1598 [493
bAC |Expanded (M5 7 095 1k 5.1 b.3 -
vial |Mean (MC) 9.3 42 156 2 >
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e Graph

File FResize Tools Annotaton  window  Help

Count
E787

B108.3

B429.b

4750.49

40722

33935

2714.8

20361

1367.4

big.7

0

Histograrn: Sample size 99949599 paints, 250 Slots. Min & Maxwalues: 4 8 16

Waluo

mean= J No symmetry is

reflected in the

histogram

coardinates {1 pix resolution); ¥=9,33333, Y=10

(1E6 points)
www.NewtonMetrology.com
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Uncertainty from Measurement Equation by
Monte-Carlo simulation

il D wjdls tito =
1 Gek-d phioi a3 Help 05:-7-:1

I_‘F‘age |1 EE ['] Clear Form | <)
Eun:quneTs.%?Ele Targ. Compute
v A et derivatives
U2 |S11m  Im S11m
U3 [Edf  ReDirect
114 f Irm Direct
3l - [3 Paste to ‘Description” § ¥ Undo paste ER copy Today =
Correlations v 10000 Calculate [

Ui U [N

(CC{ul(l)+uf2)j)-(u(3)+uid) )] (u(a)+u(6)3) ) (1+((u(7)+uig)]]-
i u()+u(10)3))ufldj+u(l4)j) (ufll)+u(l2)j))-(ufla)+ul6]g)
((fu{1771+u(18)3)-(u(19)+u(20)7)) - (u(21)+ui?2 1 iV 1if (uf?31+n

Results Table (24)7)-(u(25)+u(26)7) ) (u(27)+u(28)7)) )

Unceraimty  [vall (3)+u(4)3)) (U(29)+u(30)3)-(u(5)+u(s)30) (1 | IS lMaginary unit
o [Siama M0 +(10)3)) (u(13)+u(14)3)7 (u(11)+u(12)3) ) - (avoryruroe gy ragea;

d +u (16300 0iull?)j+u(le)j)-(uil9)+u(20)3) ) iui2l)+u(22)3))(u
U |Expanded (ISO)10.00 (23 +u (2471 - (u(25)+u (260701 (u(27)1+u(2813))
M |Expanded (MMC)0.
val [Mean (MC)  |0.0801 2 i_ll l:l
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Data Table linked to uncertainty and curve fitting

FH Data loaded from C:%Documents and Settings®, l.dat |'._||'E|E|
File Edit BH Editor  Windows .' Run on Board .' Runon Table  Help

Enter an expression; gdd| |El columns and |El rons to the table.

With header equation

use rows from |1 to |Eh:|’rt|:|m Use Columns from |1 to |Hi'@lht

: ﬂ Label |n::|:|rrec:tin:un for W, Enter values for Celziuz, Reszist and Uncerrtainty

1 2 3 r 5 B 7 A g 10 11 14
Titles=3|Celsius Kelvin=clmi ‘\r=+2 78157254 ~ right=1e Wt=clmn{l =Fitting Regre Wt-Wr= =grf(0)clmni
1 0.01 273.16 +1.64650916 {{cImn 1 0.9993¢ 4 65414
2 502343 323.3843 EK%VT”]IES%-EF%MS(’H i G25 113788119 1.1932¢-0.00037

. clmn{kelin)

3 99.8762 373.0262 754154812 - B25 1.39138153 1.391180.00022. 3
Al 000649767 ((clmnikelin) b
Wr=+2.78157254 +1 A46509-754.15)/481)"3 - ) -0.13714390 ((clmf(Kelvin}-754.15)/481)F2 -0.0

Std. equation Fitting & result | | Graph

Calculations are done from left to right. Here, PRT
temperature to resistance measurements are fitted by
weighted regression and presents results graphically.
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Why use prediction as an uncertainty component?

Probability
of possiblg
parameter
value

Today

Past (when
calibrations  used)

www.NewtonMetrology.com

Tolerance limits

Instability,
and drift

since last
calibration
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The contribution of reference instrument’s aging, drift
and instability to the total measurement uncertainty is
Important. It is especially significant when

+ Doing proficiency testing

+ Calibrating or comparing reference
instruments of similar quality

+ Comparing instruments over a long period of
time

+ Monitoring the quality of reference
instruments

+ Verifying aging and other instability
specifications

+ Estimating recalibration intervals

www.NewtonMetrology.com 16



Past Calibrations used for Prediction and Interval Analysis

¥ Predictor - History Fle: C:%Documents and Settings® % Metro¥al files', 4808hisa.his |._||E|[z|
File Edit Search Characters Schedule Predick Graph  Report  Help

[E—m—=1 Y= Reload this file
* —= @ C:ADocuments and Settingsh\Metro al files'4808hiza. his

Input value Cutput value  |Unit2 Deviation  [Uncerainty [Parameter |Status|id String k |df [Con#
B 5 -1 -0.9333335 a]slgd 0 2.6 Do Ok 008.Gain-we, 1%, i =
B a 0 0 Same 0 1E-0R DCw QK. 009.0ffset +ve, 10, 2
B 5 10 10.000002 P 0.2 2.1 Do Ok 010.Gain +ve, 10, 2
B 5 13 18.993938 a]slgd -0.1 2.3 Do Ok 011,19 Gain, 104, 2
B 5 0 1E-06 Same 1E-06 1E-06 Do Ok 012.0ffzet-we, 104, 2
B 5 -10 -10.000001 P -0.1 2.1 Oy Ok 013.Gain-ve, 10V, 2
B 5 -19 -18.993335 [a]slgd 0 2.3 Do Ok 014.-19% Gain, 10, 2
f R M M Same M 1F-Nn& My M & Offsat +wqm 100 2 |

‘fear Manth Day Rielative Filter I’.‘_"‘\I Whe
-@I o [
it 1 MHaominal % :|Iun- tpplied YW alue [Ref [nput) b eazured Y alue [0 utput]

dow Adjustment
st info, spec etc.

.45 | schedue

Run predictions _ Each row is one
and graphics k, df, confidence = | calibration point

www.NewtonMetrology.com 17




Graphic Presentation of a Prediction

Hﬂﬁ'raph
File Tools Annotation Window Help
I:I MetroVal version 3.0.12
. History file: Ch\Documents and Settingsh, \Metro¥al filesh\d805hisa
Dewiation
ppm . o g

The predicted dewviation is 0.6 (+/~) 7.4 ppm
0. 41854R05E+00
6830626676400 |- \ Predicted deviation &
260707 30E+0O0 T uncertalnty
2.bEZ278794E+00 |
2 10486857E+00

B2bY4420RE-OT

-1.05097016E+00

-2 62888952E+00 ! /

-4 20BB03A9E+00 . . .
Prediction considers
-5 R4 RRERE+0D

2 3s2847628+00 L INStrument adjustments |
14-7-2004
Fredicted for: 8-8-200%

The longest difference is 1530 days T
Mominal walue: 19% DY Pred|Ct|On method H bethod: weighted differences

coordinakes (1 pix resolution): X=-1249.36, Y= 7.4566
www.NewtonMetrology.com 18



Available Prediction Methods

Rl . B " N Y

+ Weighted Linear Regression. Takes into
consideration both regression statistics and
measurement uncertainties. Best for white noise
Instabilities.

+ Weighted Linear Regression of Differences.
Advantage when instrument passes occasional
adjustments (“as received” and “as left”). Best for
random walk instabilities.

+ MetroVal program can chose the best method
and use it when in automatic mode.

www.NewtonMetrology.com
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Uncertainty & Procedure Linker (in function view)

P Linker - Function Yiew (Beta)

Procedure Description: Calibration of
Tolerance Yersion: Aumomatic Function: 1, DC Yoltage
Procedure version Function Comment;

1. Procedure | 2. Functions | 3. Paoints 4. Uncertainty Components | §_Paints for a Cumpunent]

Component U2 (4 Accept |
# ul1 uz2 u3 U4
Description certificate non-linearity 90 day Sp drift taken as specifical UL

Symbol {Link)

The Linker Is

HRpt'd Meas. Header |ktubloyino

Unc Distribution MNormal Rectangle Rectangl used tO make
Divisor (k) 2 =sqrt(3) =sqri(3) the Procedure
Sensitivity: value unit|1 1 1 . !
Repetitions 1 ] 1] UnCertalnty &
Prediction File Prediction in
Prediction Filter
: one step

U2 Data Source L2 Input Method J non-linearity 90 day Spec

*" Repeated measurernents " By Sequencer

T Unc & Mean - .

* Unc only {ignare mean) fanual at run-time

" Mean only * From this table

" Reference (true) value -

" Unc mean Ref predefined ¢ From Prediction

www.NewtonMetrology.com 20



What is Visible to the Operator?
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H"! Cal Procedure Flter
Eile 3Seleck-all sSkip-all Instr. Exapand-all Hide-all Help QK Stop

-iE Procedure Tree

The procedure tree [ 1 Title: DC Voltage
with calibration 4 25 Title: AC Voltage

} B 116 Title: DC Current
points to choose for ® 117 Point: 100 pA

the present job. ® 121 Point: 1 mA
(® 125 Point: 10 mA,

® 129 Pomt lDD mA

b4 137 T|tle AC Current

B 154 Title: DC Resistance

Address Senial M ame Uzed az M eszage

Instruments used by _
! 10614 Under Calibrati

VISA for the GRIBO:4::IMST FLUKE 57004 &700 Reference

selected cal points

www.NewtonMetrology.com 22



E‘! Calibration

Title 1
Mame 1%
Line Py

Instructions

Calibration

et Y ST T W TR W iR Y

@ Copy first line

5tup| X Clear Table

When running calibration

manually...

sdmZ: sdm. Sample Standard
Deviation of the Mean
sdrml: sdm, Sample Standard
Deviation of the Mean

Component
description from
uncertainty budget

Components reference values

Symbaol[z]-»

ek -»

s

2

Correlated components measured
simultaneously and processed
together (e.g. sigma of difference).

Measurements’ entry fields. In automatic
calibration MetroVal uses VISA for

automatic reading & data entry.
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A Cal/test Setup and Instructions |:||E||E|

Open Fit Zoomout Zoomin Original size ) Stop I n Stru Ct| O n S to Operato r
Connect SMA 1 connector to the T :
instrument below (Acrilic. 33 cm X 47
cm, 13.0" X 185")
<4 Text
and
<4 Graphics

Step by step instructions
to operator with optional
graphic aids, prompts
and inputs.

www.NewtonMetrology.com 24



Graphical presentation of
uncertainty, result and spec

Tal= TS S URLE LIE ijml £ T [
Window Previes-Instruction YF“I':E'- ®':Dmr':'| iiilr.-JE"n"TEn_'PIﬂE &Cahbrate ol':'t':. ¥ Help

" Une )

Accuracy, up 11.018 Tol & Ref Pass @]

[l Enable Edit/Savs Prompt an e
Row ]Funmiun lF‘uint lumt ]Ref. ]Reaﬂ Ir.'lsas. lD&I.r. |Un|:. Jk ]L Limit iH Limit ]er ]H Tol ’Tm. lpass? |

Standard Dex 2.013 g 5 o 0.02 Pazs
B Standard D&1.. 10 kg 5 o P ro re SS Of 0.02 Paszs
12 Eccentricty BackLeft kg 3 ' 9 0 g ' ' 0.02 Pass
13 Eccentricty BackRight kg 9 g 0 C al I b r a,tl O n 0.02 Pass
|r 14 Eccentricity .Frunt Left kg 9 9 a 0.02 Pass
15 Eccentricty FrontRight ko 9 9 0 ' ' ' ' ' ' 0.02 Pass
30 Accuracy | uwp2018 g 2.018000 0 201800  0.00011  1.96 ' ' 0.02 Fail
37 Accuracy | up3018 g 3.018000 300000 -0.01800  0.00011  1.96 I n Str u Ctl O n an d 'n.uz ‘Pass
44 Accuracy up1018 kg 1018000 | 10000  -0.01200 000011 196 Pass
51 Accuracy up 10 kg 10000000 | 999988  JEQ0S 000011 186 | n p ut Pass
58 .Accurac'_.r .up11_l}‘irx Input o~ e — e ez

] ' Enter the resolution (last count) in units kg for this reading of 10 kg
.

O Stop

Procedure on row: 63

L H B S —— —

www.NewtonMetrology.com
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4 Report Designer and Viewer
File Front-Pages Data-pages Edit Windows Help

Page_1 &) [Layout/]3 [] Only front pages

4

rs

- The Famous Calibration Company

km 34 kvish 6

make a left turn next to Moshe's budke
email: FCL@etc.cal

Calibration Certificate

Certificate Number 0

Customer:

Most Important company Ltd.

10 Main Sreet, vehupts A report designer
allows you to design
'% your certificate (1:1).

Alayout (1:3) g™ It accepts parameters
izin Model:qwe . .
of the page 12347 123356764 In real time.

www.NewtonMetrology.com 26



The Famous Calibration Company

Calibration Results Report

Results Report for Certificate 0
Done for fun only during holidays.

Frequency accuracy at s aammput power | -1LLE0 NUMbeET Of significant digits

Point/
Param. Unit Ref. Mezsured Dewv. Tnc. k
1l MH=z Hz 1000000.000 1000500, 00 500.00 0.EB 1.65
10 MHH= Hz 10000000.000 laoon4oa, o3 495,03 0.8l 1.EAR
100 Hdz Hz 100000000 1.0000045E+08 4 . 5E+02 1.7E+02 3.10
200 BMH= Hz 200000000.000 20000040949, 45 495, 45 0.E7 1.77

k factor computed
Power step attenuator at 50 MHz fOI‘ eve I‘y p0| IT[

Doint/ Pasa/HC Hot
Param. Unit Ref. Measured Dev. Unc. k Tolerance Fail Aocredited
&0 42 3 a 14.3 14,3 3.8 -2.81 15 #HC 3
50 4B £ a 4.2 4.2 1.3 -2.80 10 FPass b5
a0 48 & 0 3.1 - 0 1.5 288 10 Fass w
30 dB - a 1.51 1.91 0.4 2,60 1 Fail .3

wkk End OF Beport #%¥%

| ! | Automatic
Possible inclusion indication of

of graphs and Pass/Fail per ILAC G8 not
Data Tables accredited

If not otherwise stated, the expanded unceriaities are for the confidznce probability of about 95% and k=2 t
Pass/NC/Fail based on dzviation from nominal plus unceriainty e mﬁ

Paos T of T Paogs



The Famous Metrology Conference Pass/NC/Fall
depends on

Results Report for Certificate 0,  Cal Date: 19-11-2008 asymmetric

All-in-one-universal-instrument, s/'n 0987634321 uncertainties.

that never needs calibration or adjustment Extension of ILAC G8

Calibration of artifact 1234, function z

Foint Low High Pas= HNot
HName Unit Bef. Measured Dew. Onc. k Tol. Tol. fFail Acc
20 TrI 20.90052 18.,88%2 -0,0011 -0.0017 +0.0027 2 =0.01 ©0.01 Pass *
100 Tr 100.60153 100.0017 r.0002 -0.0023 +4+0.0016 20 =001 0.01 Paz= *
#%% End Of BReport Data %%
Accreditation Reporting
should allow for asymmetric
asymmetric BMC uncertainties

www.NewtonMetrology.com 28



MetroVal can function as a COM server
to provide services requested by other programs

Us_er’s e Instruments
Client  Calculations
COM using! !
XML text
format
) '4 .
MetroVal Running MetroVal modules by

commands from other programs

www.NewtonMetrology.com 29



MetroYal 3 Com Tester

A COM File Examples Help
Tester Text to Send |Received Text |
program |S [ Send | [ Clear | 5aveas| 2> Open | EL Frint |
. <?uml wverszion="1.0" encoding="I30-8859-1"2>
provided for ||<metroval index="12z345">
fl’ee <Category type="Uncertainty">
<Command>Clear</ Command>
download. <Parameters>
<UncUnit>V</Unclnit>
</ Parameters>
I h <UncTakble>
n this <Component index="1">
<ymbols >
example an <Degcription>Temperature</Description>
uncertainty <val»0. 1</ val>
. <ValUnit>"C</vValUnit>
bUdget IS <Disgtribution>Rectangle</DistributionX
<Confidence>l</Confidence>
sent 1o <Divisor>»</Divisors>
MetroVal serle/es
_ <cUnit>V/ " C</clUnits>
using XML cux</ u>
<oux</ cux
format. <dF></df>

<Mean>7</Mean>

AT v A A m T A T e e A e ™

www.NewtonMetrology.com 30



Metro¥al 3 Com Tester

File Examples Help

Text tao Send Received Text l

=l Save as | &L Frint |

<?xml verzion="1.0" encoding="I30-8859-1"72>
And here <Metroval index="12345">

iS the {UncResultlsTable index="1" Method="MC">
<Combined>
calculated <value>0.71</Value>
. </ Combined>
Uncerta|nty <ExpandedIs0>
<WValue>Z. l</value>
sent baCk <Confidence>0.95</Confidence>
by <kFactor>2, 9</kFactor>
<df>4. 05</df>
MetrOVa| </BxpandedIso>
I . <ExpandedMC>
also USIng <walue>Z. l</value>

XML text. <Confidence>0.95</Confidence>
<kFactor>z, 9</kFactor>
</ EBxpandedMC:
<Deviation>
<wWalue>a. 90</Value>
</Deviation>
</UncRe=zultsTable>
</Metroval>

www.NewtonMetrology.com 31



MetroVal can be started by another program
(for example MS Access).

The program transfers to MetroVal the name of
an INI file as a command line parameter.

MetroVal loads the parameters (eg. cal points)
from the INI and executes the calibration.

When calibration is ended, MetroVal closes and
the focus is transferred to the calling program.
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