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Overview

ChartReporter is a windows application that can produce full featured reports that include both charts and
report analysis of the data. Key features are:

e The main userinterface contains an Excel style workbook where data can either be imported from a
file or sent directly into it from a separate development environment such as LabVIEW.

e Source code from a LabVIEW project can launch so developers can use the Vls to pass data and
settings to the ChartReporter application via the Windows API.

e When areportis created inside ChartReporter, an application GUIl is provided to edit settings to
refine the report format before it is made final.

e Once areportis finalized on the application GUI, the both the chart and the analysis tables can be
sent to a worksheet in the Main window.

The target audience are engineers, scientists, researchers, metrologists, or any others that are interested in
analyzing data.

The architecture of ChartReporter is shown below:

ChartReporter Windows Application (ChartReporter.exe)
-

~
{ Launch ChartReporter Exe Directly Frfor'n development‘
Load Data environment, Open File
or Database query
Or
Select chart type and launce -
View the chart and
editable ChadrtrIReporter GUI report and edit
lalog settings
\ Launce from
EEE N a Development
Environment
LabVIEW or Display Excel Style Chart Report Inspect the chart
<I> Python on Spreadsheet report in Excel style
I — format
\ j Persist the results
Save to Excel or PDF to a file

o ‘ J
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Open Samples Database Save New Import Export ChartReport Tools  Help

| Datat

144 » M| RandomData /ParetoChartData /RunPlotData / CorrelationData, curacyData | C: tData | Calibration Re|

Active

Datal
9.728532 10.14425 10.72036 10.196201
9.886224 9.908177 10.48588 11.117306
10.15841 10.38423 10.67967 11.708503
10.44614
10.65961 10.30934 10.65463 9.90759
9.894859 10.15136 9.915727 10.696445
10.07124 10.39011 10.13255 10.777328
9964786 10.12689 9.448302  10.87081
10 | 10.06148 10.25452 9.786112 11.207952
11 9.769948 10.09869 9.950994  10.37489
12 | 10.49813 9.971789 1057939 10.462261
13 10.09391 10.28155 10.48444 11.501686
14 | 10.04713  10.2311 10.15039 10.840085
15 9.959822 10.41402 10.55666 10.359
16 | 9.722146 1051865 10.0403 9.894348
17 9.624632 10.14473 10.23433 10.206774
18 | 9.906851 10.02424 10.284 10.944787
19 10.10768 9.962027 10.18738 11.270731
20 | 9.808136 9.847166 10.29778 11.032395
2111054999 9.306278 10.09795 10.666544
22 | 10.32236 10.08859 10.53891 11.161273
23| 9774109 10.15438 10.51144 10.246317
24| 10.02091 9.890532 10.32834 10423672
251 10.02822 10.05515 9.816379 10.385245
26 | 10.38277 9.912081  9.932076 10.370451
27| 9905356 10.2217 10.09131 10.883019
28| 10.21681 10.18882 10.22198 11.112346
29| 10.26957 10.33371 10.25822 11.462749
30 | 9.859717
31| 9.714698 9.891419 9.852162 10.615125
32| 10.21672 9.922242  9.874751 10.146644
33| 10.11107 9.782421 10.43412 10.587905

B (¢} D = F G H | J K L M N (o] P Q
1Data2 Data3 Data4

9.957694 9.787862 11.361124

10.07615 10.16771  10.463568

CAC AInclude Files\C Example Data.xlsx

The form contains an Excel like interface, a Menu Bar, a Toolbar and a Status at the bottom of the form.

Data can be loaded using either clicking Open or loaded automatically via an external development
environment such as LabVIEW.

A Samples button can be used to open a Workbook containing sample data to practice the
capabilities.

A Database button lets you query data from a database and copy it to a worksheet on the main
application window.

Once areport is created, the workbook can be saved using the Save tool.

Clicking the New button clears the current worksheets and adds a blank worksheet named Sheet1.
One or more worksheets from an external workbook or a CSV file can be imported by click the Import
button. A dialog box guides you through the process. Selected worksheets can also be exported by
clicking the Export button.

Areport can be started by first loading in data and then clicking the dropdown ChartReport button to
select the chart report type. If data comes from an external application, the report starts
automatically. The combo box to the right of the ChartReport button allows you to select a
rectangular regio automatically or do a manual selection.

A Tools button is provided to provide custom capabilities, reports or analysis

A Help button is provided to give application help.




Interactive ChartReport Example

This shows an example Histogram ChartReport before it is committed to a worksheet. This allows editing of
setup parameters, such as editing or optimizing limits. Observe that a normal approximation and test limits
are shown optionally in the chart. Once editing is completed the user clicks the Add button to add the report
to a worksheet.

Setup View
| 85 Histogram Dialog = a X

| Report Title:
| Spreadsheet Histogram Report

| Column Name:
| Datal ~
| Bin Width:
Histogram
104 =
EE =
7 = p )
9 8
1110142119 |5 e
| 110.345114 | 4 §
| 2
10556109 |3 < 4l
2_
1} T . L
8.4 8.9 9.4 9.9 104 109 M4
Value
Limits Original Limits
LsL USL: o Limit LSL: usL: .
8475681 = | (11635503 = it Limts Optmizer... 8475681 2| [11.635503 = Hover Limts
Histogram Properties
Histogram Rule: Fixed Bin Count:
|F|xedBinCount v| |5 - | @ Show Court Labels @ Show Lmits [ Show Normal Approximation
Statistics:
MName: L5L UsL N Mean 5 Median Min Max Range
5475681/ 11635503 (32 [10.095592 [0.263318] 10.037674 |3.624532 [ 10659606 [ 1034974
Advanced Statistics Outliers:
Skewness Kurtosis CP CPL CPU CPK Low High Total
o597 2 |2 |2 2 0 0 o
Atributes:
Fail Low “Fail Low Fail High “iFail High Fail “Fail Pass %Pass
0 lo o o To B [100
Add Close




Worksheet View
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% Spreadsheet Histogram Report
i Width: N
Value Histogram
9720129 |7
9.935124 |9 L 2!
7 [10142119]9 =
8 (103001144 84! i
9 105561093
0] N |
11 H
12 E
|13}
14
5
116 |
117 |
| 18]
[1e.
20
21 [Statistios |
22 Neme Jlst  JusL [N [Mean [s [Median [in  [Max  [Range |
23 Datal 5475681 [11635503]32 [10.055592 0.263318 [10.0376 74 [0 624632 106596061 034974
24
25 it [Outtiers |
26 [Skewness [Kurtosis _[CP feee Tepu Tfepk | low  [High [Total
27 0532309 | 0509786 |2 l2 l2 [2 | o o o
28
29 |
30 [Fail Low [%Fail Low [Fail High_[%Fail High[Fail __ [%Fail |Pass  |Pass |
310 lo lo lo lo lo 32 loo |
| 82 |
| 33|
| 34
3
E3
1 87|
| 38 |
139
1 40 |
| 41|
42
W« » w[. RunPlotData /e uracyData /C: rtData /Calibration Report', Histagram Example /|

AU Ds \CSh

7 2022 Community! in\Debug:

Example Datauise




Chart Report Types
This section shows examples of each chart report as it appears on a worksheet after editing in the setup
GUIs.

ol ChartReporter
File
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B @ L_E é Lﬁ ~ Auto Select - - - o
Open Samples Database Save New Import Export ChartReport Tools Help Development
Al -
A |B C D E F G H J K L M
1" Spreadsheet BoxPlot Report
2
B
4 BoxPlot
6
6 12.000000 Names
I Datal
3} Data2
N Data3
9 WEELATL N Datad
10
1 11.000000
12
13 z
14| 3 10500000
15
16 10.000000
17
18
19 9.500000
2 4
21 LSL
22 $.000000 -
23
24
25 BoxPlot P LSL=9.265637 USL= 10.845548
26 [Name |N_|Lower Whisker |Upper Whisker | Lower Box |UpperBox |Mean _[Median |Outliers |Minimum |Maximum Range
27 |Datal |329.625 10.66 9.872 10.217 10.056 [10.056 5.625 10.66 1.035
28 |Data2[32)9.782 10.519 9.94 10243 10.092[10.092 |1 9.306 10519 |1.213
29 |Data3|32|9.448 10.72 9.842 10.485 10.203[10.203 9.448 10.72 1.272
30 Datad |32|9.894 11.709 10373 11115 [10.727]10.727 9.894  [11.708  [1.815
3
32
33
34
35

BoxPlots visualize a distribution of data by showing a solid box from the 25th percentile to the 75th
percentile (Inner quartile Range) and end points of the distribution as typically min and max.
Outliers are shown as dots. BoxPlots versus histograms are best used when there are small
samples or when the distribution is not normal. BoxPlots are an excellent way to show multiple
distributions side by side on the same chart.




CalibrationReport

o5 ChartReporter
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A B (0 D E F |G H | d
; Spreadsheet Calibration Report
2 Bias Plot
] 0.040
6
7
8 0.020
9 "
10 & 0000
11
12 0.0201
13
[ -0.040
15 o 2 s 6 8 10 12
16 Standard Value
17
18
19
20
21 |calibration Parameters
22 |%Reading | Offset TypeB |Gage Coverage |
231 0.05 015 |2
24
25 |General Seftings
26 |Cal Type |Instrument |Units |Function Standard |Range
27 |As Found |DMM1 v Doy Fluke  [10
28
29 |Calibration Report: Steps: 5 Samples: 5 CALIBRATION PASS
30 |Standard |[Instrument |Bias |LSL UsL Status |MU
312 1.962 -0.038]1.93 2.07 Pass |0.32
32 |4 4.036 0.036 3.1 4.09 Pass |0.37
336 6.024 0.024 |5.89 6.11 Pass |0.32
34 |8 7.968 -0.032|7.87 813 Pass |0.43
35 10 10.013  [0.013 [9.85 1015 |Pass [0.33
36
A
38
jels]

The CalibrationReport takes data from a calibration run, performs calibration calculations including
Measurement Uncertainty and displays in the form of a report. Optionally the report can be copied onto
an existing user specified report header excluding the chart to make your own custom standard report.




Correlation
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A B cCC E F |G| H | J K L
; Spreadsheet Correlation Report
3 | Comrelation Data
4 |XData |YData |YFit Correlation
5 0 2 2 Slope=0995 Intercept=3831 r=1.000
6 01 |2072 |21 R y _—
7 02 |21z |21 5.0
8 03 |2112 |21 P
9 04 |22 |2 0.0 R SY
10 05 [1.812 |18 .
1106 |146 |15 -5.0 \\
12 0.7 |0833 |09 .
1308 [o2 o2 3 1001 N
14 0.9 0.767 |-08 =
15 1 2 2 * AR N\
16 1.1 3527 |-35 -20.04 \
17 1.2 538 |54 \
18 1.3 7588 (7.6 -25.04 \
19 1.4 1018 [-10.2 \
20 15 13.188|-13.2 -30.0 - - - T
21 1.6 16.64 [-16.6 04 0g 14 1.9
22 1.7 |-20.568 [-20.6 Values)
23 1.8 25 25
24 19 20.968 |-30
25 Summary
26 XName |YName [N_|Fit Order [MSEE [RMSEE |Coefficients
27 XData |YData1|20[3 o 0 |a0=2.0 a1=0.8 a2=0.2 a3=-5.0
28
29
30
3
32
33
34

The Correlation report provides a curve fit between two variables by allowing the user to adjust the fit
order until the desired fit accuracy is determined. Polynomial coefficients are provided that can then be
used to accurately determine a Y value given the X value. A use application is in a wind tunnel wind speed
setup where a voltage is used to adjust the air velocity from a fan. Once the relationship coefficients are
determined, the voltage setting for any specified air velocity can be set. A report tabulation of the
polynomial coefficients and the resulting fit accuracy is provided.




GageStudy

4 ChartReporter

File

C' @ Li‘?—i' H J l__a 2] Ej ~ Auto Select -?‘@.@v

Open Samples Database Save New Import Export ChartReport Tools  Help
Al ~]
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1 | Spreadsheet GageStudy Report
2
3 3
7 Run Plot Histogram
5 16000000 0 -
6 14000000 2 -
7 12000000 |
) [ pey—- s &
8000000 S 4
2]
ok -
T R R TR ]
Viloo
Results
ltem [Value [status
Name Datal
Lsl 531586
usL 14795325

Telerance  |9.479465

cL 10.055592
ucL 10.845548
Bias 10.055582

relative to the standard reference).

GageStudy performs a Type 1 Gage Study on a single sample of gage data to check its suitability to make
capable measurements considering the gage spec limits and a reference standard. The above two charts
show the variability of the gage being studied as a RunPlot and as a Histogram. The GageStudy report
among other items, the Gage capabilities Cg (variability only) and Cgk (variability considering the mean




Histogram
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A B c D E F G H J t
Spreadsheet Histogram Report

1

2

3 |Bin Width: 0.206995 .
4 |Value Count Histogram
5 |9.728129
6
7
8
9

7

9.935124 |9
10.142118 |9 !

4

3

10.349114
10.556109

-
[\ ]
Count

18 8.4 89 54 99 10.4 109 1.4
19 Value

21 |Statistics
22 |Name LSL UsL N Mean 5 Median _ [Min Max Range
23 |Datal 8475681 [11.635503 |32 10.055592 10.263318 [10.037674 [9.624632 | 10659606 |1.034974

25 |Advanced Statistics Outliers
26 |Skewness |Kurtesis  |CP CPL CPU CPK Low High Total
27 10.532308 |-0.509786 |2 2 2 2 0 0 0

29 |Atributes
30 |Fail Low  |%Fail Low |Fail High |%Fail High [Fail % Fail Pass %Pass
3o 0 0 0 0 0 32 100

Histogram Chart Report provides a feature-rich results and editing capability to view data in a histogram
format. The dialog view allows users to edit how the histogram is presented. For example, number of
bins, showing or hiding the normal approximation on the chart, showing or hiding histogram point values,
etc. Alimit optimizer too lets the user automatically adjust the limits based on a target Cpk.




InstrumentAccuracy
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1 Spreadsheet InstrumentAccuracy Report
2
3
4 Instrument Accuracy
5

8.04 = DMM1

6 oM
7 — DMM3
8
9 604
10 \
i \
12

404 ‘\‘

®
%Error
g

15

16 204

17

18

19 00 ‘ ! ! !

20 3 5 7 9

21 Value

22

23

24

25 |Seftlings %Error

26 Min% _ |Min Value |Max Value|Units Value [DMM1 [DMM2 [DMM3
27 10 1 [10 v 1 [ 25 |25
28 1474 |4.39 186 |2.18
29 Instrument Table 1.947[3.57 [1563 |2.01
30 Instrument | PctReading | Offset Range 2421)3.07 133 [1.91
31 pMM1 1 0.05 10 2895(273 |119 |1.85
32 pmm2 0.5 0.02 10 3.368[248 109 |18
33 |pMM3 1.5 0.01 10 3.842(23 102 [1.76
34 4316|216 096 [1.73
35 4.789(2.04 [092 |1.71
36 5263|195 |0.88 |1.69
37 5737|187 |0.85 |1.67
38 6.211[1.81 |082 |1.66
39 6.684|176 |08 |1.65
40 715817 078 [1.64
41 7632|166 |0.76 [1.63
42 8.105[162 |075 |1.62
43 8579[158 |073 |1.62
44 9.053[1556 |072 |1.61
45 9.526(1.52 |071 |16
46 0 s oy e
47

The InstrumentsAccuracy chart type is a tool to characterize the
accuracy of measuring instruments over s specified range
based on %Reading Error, Offset Error and Range. The tool can
be used to characterize a single instrument, or multiple
instruments performing the same task to compare capabilities.
The latter is useful if multiples manufacturers/models are being
considered, and it is desired to select the best one for the task
and cost.




MeasurementUncertainty
A

B D E F G H
1
2 Measurement Uncertainty
5 1204 —— PreTest
4 241
5 11.54 — 48H

— 72H

g i 11.0
8 s 1057
'IE::) 10.04
11 95
12
13 3.0
14 0 5 10 15 20 25 30
15 Paint
16
17 |Settings Type B Uncertainties Study Results
18 [Name Valus Nams Value Name Value
19 |Gage Resolution 0.01 Gage Resolution Uncertainty 0.003 Instrument DMM1
20 |STD Resolution 0.001 Standard Resolution Uncertainty 0.032 Units Volts
21 |STD Expanded Uncertainty 0.2 Standard Combined Uncertainty 0.1 Samples 32
22 |STD Coverage 2 Trials 4
23 |Gage Coverage 2 Repeatability 0.749
24 Reproducibility 0.311
25 Type A Uncertainty 0.81
26 Type B Uncertainty 0.11
27 Combined Uncertainty 0.11
28 Gage Coverage p
29 Expanded Uncertainty 0.21
30

The MeasurementUncertainty chart report provides a full measurement uncertainty analysis including

running GR&R to obtain repeatability and reproducibility values to calculate the Type A statistical

variation component. The user can also input custom Type B uncertainties not otherwise provided in the

default settings. The automation means that it can provide a useful add-on for other development

environments such as LabVIEW and .NET.




ParetoChart
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[A1 v]
A [B[c[ D ] E lFl & [ H [ 1 |
Spreadsheet ParetoChart Report

Pareto Chart

Walue
9% BRI NT

28 Column Names
29 Category Walue
30 category c1

32 |Pareto Table -51 Residual Table - 4

33 Category Walue |Cum% Caltegory Value
34 Gain 18 [353 Over Voltage 2
35 Output Leakage |15  [64.7 |Voltage Regulation |2
36 Current Fault 12 [88.2
37 Input Leakage 3 94.1
38 Current Regulation |3 100

Determines the vital few category names that exhibit the highest frequency. The dialog
view allows reducing the number to consider using the Maximum Categories entry in
cases where there are many trivial ones. Residuals, if any, are shown on the right.
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Spreadsheet Percentile Report

Percentile Tabl{
Pet |Value
0 [o.624632

5 [9.714688

10 |o.728532
115 [9.769948 106 //
20 [9.008136

10 25 |0.672471 L /

1130 |o 894850

12 [35_|9.008851 T
13 (40 |o.050822 i P
14 45 |10.020308 "

15 |50 |10.037674 98 -
16 |55 [10.061479 vy L S O
17 60 |10.093312 2 =
18 65 [10.107675 S0 150 250 350 450 S50 650 750 850 850
19 |70 [10.158413 Percentile

20 75 [10.216765
21 50 [10.269567
22 85 [10.382768
23 90 |10.446141 | [Limit Percents

24 (95 [10.549886| [LSL _ |USL |%Below|%Above |%Fail |%Pass
25 100[10.650606| [0.660614]10.45057[3.13  [0.38  [1255 [e75

Percentile

© ||~ ||| & (wro|=

Valso
s
~

27
28

The Percentile ChartReport provides a view of the distribution data percentiles. This is useful if it is
important to granularly determine percentiles from data min to max.




RunPlot
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A B Cc D E F G H J K L M N 0} P Q
1 Spreadsheet RunPlot Report
2
3 Summary
4 Name [N [ist Jrer Jer  uer [ust cLFL]st FL]Siope[intercept|R  [RSQ [T [PVAL[Trend
5 |PositiveTrend|11 1897 |9534]10.09810662]11.227]4 |5 [0391[7.327 |0928[0.861(7.194]0  |Positive
6
7 TR RunPlot
8 Point Name |Value |Event
9 0H 79 |LSL 130 — Plat
- - - -~ usL
10 2 1000H |83 |LSL 120
1113 2000H 85 |LSL o
12 |4 3000H |9 LClL .
13 |5 A000H 9.2 |LEL 3 100
14 6 5000H |93 |LCL 90
15 |7 6000H |95 |LCL ol
16 |8 7000H |10
) 5 7.0+
17 19 8000H [12  |USL Z o5 4 AR
18 10 9000H [10.6 -
19 11 1000H |12.1 |UsL
20
21

A RunPlot is used to track a test result through several process steps and detect any out-of-control
points or trend characteristics. In the example, a positive trend is detected. The Event column of the Run
Data table shows any points that are notin control.




Getting Data from a Database

5 Database Dialog - o x|

Examples:
Random Data ~  Load Example

Driver={Microsoft Access Driver (*mdb., *.accdb)};DBQ=C:\Users'jim-d\OneDrive My Documents\CShamp 2022 Community‘\Chart Reporter'bin*.Debug.“Include Files'Chart Reporter Example Data accdb

Query:
select * from RandomData

1 9

2 9.885224  |9.909177 |10.485875
3 10.158413 | 10.384231 | 10.679669
4 10.446141 | 9.957654 |9.787862
5 10.659606 | 10.309335 | 10.654625
6

7

8

9

9.854859 10.151362 | 9.915727
10071236 | 10.350109 | 10.132545
9.564786 10.126852 | 9.448302
10.067479 | 10.254524 |5.786112
10 9.769348 10.098687 | 9950934
n 10.496131 | 9.971789 | 10.579391
12 10.093512  |10.281548 | 10.434436
13 10.047132 | 10.231101 | 10.150389
14 9.555822 10.414023 | 10.556658
15 5722146 10.518643 | 10.040303
16 9624632 10144725 | 10.234331

To obtain data from a database first click Database on the main window toolbar. Then you can enter the
database Connection String and Query. Click Execute Query executes the query as shown above.
Clicking Save saves the data table to a worksheet on the Main window. Then you can run one of the
reports that supports this kind of data.




Running ChartReporter as Stand-Alone

When operating ChartReporter as a stand-alone application, data is first loaded into the application using the
Open tool. The user then selects a worksheet and data and clicks the ChartReport drop down and clicks a
selection to run the report using data from the selected (visible) worksheet.

o ChartReporter

File
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Open Samples Database Save New Import Export | ChartReport Tools  Help  Development  Select

Al “ BoxPlot

A B c D CalibrationReport H | ] K L M

Correlation

N

@ GageStudy

3 Histogram

4 InstrumentAccuracy

5 MeasurementUncertainty

6 ParetoChart

g Percentile

kS
RunPlot

9

10

11

=
(]



Running ChartReporter using LabVIEW

A LabVIEW project is provided to run chart reports from it such that data and required functionality is passed
from the LabVIEW environment to the .NET ChartReporter application using inter-process communication as
shown below.

LabVIEW ChartReporter Windows Applicaiton

| | | |
I / Data L» LV data Pack I I Unpack Determine Pass data I
| ChartReport to string ~ strings || Inter-Proccess | string into »| [chartReport [—>| into report |
| Vi data into single | | Communication | -NET data Type type and run |
| | | |

The LabVIEW project provides all the chart reports that are supported in the ChartReporter windows
application. A screenshot of the LabVIEW project is shown below.
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The polymorphic ChartReport Vs allows users to enter data from several methods, such as LabVIEW data
input or a file or a database query.



Run by entering LabVIEW data directly

Column Header
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Run by entering data from a C5V file
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["db” ~pE
Run by sending a database query to ChartReporter for it to perform to obtain the data

Connection String

Driver={Microsoft Access Driver (*.mdb, *.accdb)DBCG=ChUsers\jim-d\Onelrivel,

My Decurnentsh Csharp 2022 Communityh ChartReporteribinDebug.\Include Files',
ChartReporter Example Data.accdb

Cluery String
|

I zelect PreTest from Randanatal [ .
] Spec Limits .
LL_ Precision (3] :
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Running ChartReporter using Python

A Python file is provided to demonstrate examples of how to use Python to run Chart Reports. The screenshot
below shows performing a histogram ChartReport by inputting data directly from a database query or from a
file. The python file can be modified by the user to implement their own Chart Reports for any of the
supported chart types.

h ram(data_format_number):
report_type = "Hist "
existing_workbook = "
sl = 9
usl = 11.80
property_list = [1sl, usl]
data_format_number:
1:
report_title =
column_headers . '
datatable = random_normal_datatable([10, 16.1, 9.9, 18], .25, 32, 3)
run_data_chartreport(report_type, report_title, existing_workbook, column_headers, datatable, property_list)
.
report_title = "Python Hi
connection_string ic o + database_file_path
query_string = "s a E ata3, a4 from RandomD
run_database_chartrepor port_title, existing_workbook, connection_string, query_string, property_list)

3-
=

report_title = "

file_path =

worksheet_name = "R:

run_file_chartreport(report_type, report_title, existing_workbook, file_path, worksheet_name, property_list)




