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Standards SPC

SPC Standards Editor...................
Standard Limits Editor Overview



Standards SPC Overview

Standards SPC is a LabSpeed Feature add-in that provides automated statistical
process control for control standards.

e Upper and lower control limits may be automatically calculated and saved for
each instrument standard.

« Standards are monitored in real-time, data is evaluated against pre-set rules, and
a Pass / Fall status is automatically displayed.

e Results may be analyzed using X/Bar and X/Bar-MR chatrts.

o Samples and elements may be excluded and tagged with user-entered notes.

o Historical evaluations may be retrieved for later analysis.

When the Standards SPC feature add-in is installed, a special top-level menu will
appear in LabSpeed. All Standards SPC setup and operation functions are accessed
through this menu:

?gtandards SPC
Monitor [/ Evaluation Status

Evaluation Results...

Standards SPC Setup... ‘

1. Monitor / Evaluation Status - display the current status of the most recently run
standard

Evaluation Results - analyze saved evaluation results using charts

Standards SPC Setup - define standard control limits and monitoring conditions

w N

Running and Monitoring Samples

Standard SPC works with instrument data that is imported into the Topos SQL Server
database. Data is imported automatically by the service controller that monitors for
newly exported instrument data. As the data is imported into the Topos SQL Server
database, it is "tagged" with the instrument identifier. For more information, refer to the
LabSpeed File Monitor Service User Guide, which is available under the Start Menu at
"Start->All Programs->Topos Technologies->LabSpeed Services".




Standard SPC constantly checks the Topos SQL Server database for newly saved
sample data. If a new sample matches the standard and identifier for one of the running
Standard SPC Monitors, it will be loaded and evaluated. Depending on the rules being
checked, multiple samples may be loaded in order to perform the evaluation. If an
evaluation fails, the Monitor Status window and/or the Failure Warning dialog will pop
up, alerting the operator. At that time the operator can determine what went wrong
using Charts and add notes and/or exclude the sample.

Standard SPC Monitors can be setup to run automatically when LabSpeed starts up, or
can be started manually from the Standard SPC - Monitor / Evaluation Status menu. In
order for control standards to be evaluated in real-time, LabSpeed AND one or more
Monitors must be running.



The Instrument Identifier

The instrument identifier is an important concept in Standards SPC setup and
monitoring. The instrument identifier is a string value that identifies a specific
instrument in the laboratory. Itis important to be able to identify a standard that was run
on a specific instrument if there are multiple instruments of the same type in a
laboratory.

The instrument identifier is a user-entered value entered into the Service Controller
settings dialog and is referred to as the "Service Identifier" there. By default it is blank
and should be changed to a descriptive value, such as "Spark-1" or "Spark-Labl". It's a
good idea to include the instrument type (in this case Spark) in the name. Once
specified, it should not be changed. This string value is used to filter samples and
standards that are run on a specific instrument, for example, when calculating control
limits.

If you have only one instrument in the laboratory which is being monitored by Standards
SPC, then the instrument identifier is not necessary. However, it is still recommended
to specify an instrument identifier in the event additional instruments are added in the
future.

Setting the Instrument identifier.

Double-click on the Service Controller tray icon (lower right in the taskbar) 4. This will
bring up the Service Controller status window.



Spectro Spark Service Controller

% Settings...

Status Stopped P Start / Continue
| Il Fause
. Stop
Time of Last Write:
Number of Records Written: 0

Time Service Started:
Total Records \Written: 0

If the service is running, click "Stop". Click on "Settings..."



The Instrument Identifier

Spectro Spark Service Settings

Monitor Connection | Monitor Archive | Database Connection |

FileMonitorMode: ¢ Single File Overwite 7 Multiple Files  Help

Monitor File Directory Browse
|C:\Spectro\Spark Exports

Monitor File Name The filename may contain wildcards [e.g. ™ or ".csv or Results® ")
[* XML

vV Monitor sub-directories ?

[ Delete File after Processing ?

Sérvice |dentifier  |Spark-1

Cancel OK

Enter a unique Service Identifier that will identify the instrument it is running on. Once
entered, it should not be changed. Going forward, every sample imported into the
database will be assigned this identifier to keep it separate from data generated by
other instruments in the laboratory that are being monitored.

Click "OK" to exit. Remember to restart the service before closing the controller
window.

All future samples imported into the database will be tagged with the new Identifier.






Standards SPC Setup

Standards SPC Setup Overview

This is where all standard control information and monitor parameters are defined and
saved to the database. Click the Standards SPC Setup... menu item to bring up the
Standards SPC Setup dialog:

Standards SPC j

Monitor [/ Evaluation Status

Evaluation Results...

Standards SPC Setup...

For security, all setup operations are password-protected. A default password "Admin"
is supplied with the software, which can be changed by the administrator to control who
has access to all setup operations.

()
3 Log In Reset Password

A password is required to enable all Standards SPC
Setup options.

Password :

Login Cancel

The Standards SPC Setup Dialog has three setup operations:

1. Standards Setup - this is where all standard control information and limits are
defined and saved

2. Monitor / Evaluation Setup - this is where all monitor conditions and evaluation
rules are setup

3. Preferences Setup - this is where all operational defaults are setup



Standards SPC Setup

Instrument Type |Spectro_Spark L’ Log out
STANDARDS SETUP Define all standard control information and
parameters. Calculate SPC control limits and save to
the database.

MONlTOF;J'Er E\déLUATION Setup monitor conditions and evaluation rules

PREFERENCES SETUP Setup defaults and preferences

Instrument Type Selection: When there is more than one instrument installed for SPC
monitoring, select the instrument to be used for Standards Setup and
Monitor/Evaluation Setup.

Standards SPC Setup Security

For security, all setup operations are password-protected. The Log in dialog will pop up
automatically when accessing Standards SPC Setup via the menu. A default password
"Admin" is supplied with the software, which should be changed by the administrator to
control who has access to all setup operations.

()
p LOg In Reset Password

A password is required to enable all Standards SPC
Setup options.

Password :

I

Login Cancel




To change the current password, click the Reset Password button.
[_j Change Password

A Password is required to enable all SPC Setup options. Please
write down the new password and keep it in a secure place.

0ld Password :

New Password :

Yerify New Password :

Save Cancel

Enter the current and new passwords and click Save.

Warning: Write down the password and keep it in a safe place. If you forget the
password, you will no longer be able to access the Setup operations. In the unlikely
event this should happen, please contact Topos Technologies at
labspeedsupport@topostech.com for obtaining reset instructions.

Standards Setup

This is where all the control limits for Instrument standards are defined. Control limits at
standard deviation values of 1 to 6 sigma (+/-) may be automatically calculated from
existing standard data, or control limits may be manually entered. Limits may "evolve"
over time as more and more samples are run. Once a representative number of sample
data has been run, the limits and all associated parameters may be "locked" to prevent
changes.

Typical Scenario
e Select an existing SPC standard record, or create a new record for another

instrument standard.
e Select a range of samples to use for generating limits.



e Use interactive Charts to calculate the limits for all elements, or enter manual
values

e Use interactive Charts to exclude samples or specific elements within a standard

e Save all changes to the Standards SPC database

Standards Setup Tabs

Setup Standard Parameters
Charts

Table

Limits Editor

Setup Standard Parameters

— Il
Standard Name : Identifier Name - BS XAAS -Lab1 Save Changes ‘
Instrument Type: Spectro_Spark
Load a Standard SPC record from the Database
Add Standard. .. |BS WAAS - Labl j
Delete Standard Leck Standard |
Standard Name BS XAAS Standard Samples (Loaded)
Identifier Lab1 Start Date 9/26/2012 1:51:35 PM
End Date 5/10/2013 7.00:51 PM
Sample Count 3
Notes Excluded Count 1
Load Standard Samples
Last Used Select Samples..
Target Sigma 3 -

Setup Std Pamameters |Charts ] Table ] Limits Editor

Add Standard

Standards are added to the Standards SPC database by clicking on the Add Standard
button. A list of existing standards from the current instrument database (that do not
already have an SPC record) will be presented for selection. There may be multiple
entries for the same standard, which differ only by the identifier, including the <All>
identifier (the identifier identifies the unique instrument the sample was run on). Select
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a standard and click "OK". A new record will be created for this standard. You will need
to choose "Select Samples" to define the range of samples to use for calculating limits.

Load a Standard SPC Record from the Database

Standards that have already been added to the Standards SPC database may be
opened by selecting from the drop-down list. When a standard is loaded, all parameters
are loaded with it, including all limits and the exact sample list that was used to calculate
the limits.

Select Samples

Click on "Select Samples" to browse the instrument database for standard data. There

are three ways to select a specific range of samples that will be used to calculate Limits:

1. enter a start and end date
2. enter a start date and number of samples
3. enter a start date and Last N (previous) number of samples

Choose a method and click "Search".

Subset Elements
When selecting samples in the Browser, click on the Elems / Order tab. Choose a
subset of elements and optionally setup a specific element display order. By default,
all elements are enabled in the original method display order.

Click "Get All" to load the displayed sample list and element list.

Load Standard Samples Last Used

Click on the "Load Standard Samples Last Used" to re-load the list of samples and
element list as last saved to the database.

Target Sigma

This is the default sigma value to use when calculating limits. It can be changed to any
value from 1 to 6.

11



Delete Standard

Click on the Delete Standard button to remove the Standard SPC record from the
database, including any calculated limits. It can be added back in again by selecting
Add Standard.

Lock Standard

Click on the Lock Standard button to prevent any changes to the database. You may
still "play" or experiment, but any changes to limits or other parameters will be
temporary only. Click again to unlock the standard. While the standard is unlocked, all
changes can be saved to the database, thus overriding existing saved limits.

The <All> Instrument Identifier

If a standard was added with the <All> identifier, it will be used to define limits for all
instruments of the same type, regardless of what instrument the standard was run on.

Charts

Once a standard is loaded and a range of samples selected click on the "Charts" tab. A
list of elements will be displayed on the left side. The first element will be selected and
results plotted in a X-Bar (top) and X-Bar/MR chart (bottom). The X-Bar chart is plotted
with the calculated mean for each element across all samples, along with the upper and
lower control limits. The X-Bar/MR chart (Moving Range) represents the absolute value
of the point differences of the X-Bar chart data (y2 - y1, y3 - y2, etc.). On the right side
are the calculated +/-n Sigma values, the Mean and the UCL, LCL (upper and lower
control limit). Optionally, there is a space for manually entering USL, LSL (upper and
lower specification limits that are used to calculate the CpK, process control index).

12



Standards Setup

Standard Name : Identifier Name - BS XAAS . DavesPC ‘

C A-Bar

_ o 0.0063
Si 0.065 - Upper Cortral Limit (LICL)
kn +3c 004

0,050
P Mean 00451
S 0055
Cr : " .. 1 -3¢ 00261
Mo 0.050 / "'. 1 ." ". ' f
Mi f | B[ fa AR YR
Al 0045 S0 Ll I e e UcL |05

Vol |

Co 0.040 N I AV VALY LCL  [oozsi
Cu | . | A
Nb 0035 " " s ust [
Ti
Y 0.030 LSL
Wy L owver Cortral Limmit [LCLY

0025
Phb CpK
Sn FHO012 203333 PM 702012 2:57: 27 PM FHOM012 21521 PM
As
é; C XBarimR

| .
Ca Calculate Limits
Ce By
op 0.020 . . o Calculate Limits for Al
[ A i \ N pan Elements
=] 0.010 Pag | [\ mdl BV (L | [| mEgl [ g L
‘I I" |-' \/ \ ] TERY / \ s ] -‘4

M DT - I Show USL and LSL
Fe THOM012 2:33:33 PM 7HOS012 2:57:27 PM THO2012 31521 PM ¥ Show Excluded Paints

Setup Std Parameters  Charts | Table ] Limitz Editor

Defining Control Limits

Click on "Calculate Limits" to calculate the limits for the current element only.

Click on "Calculate Limits for All Elements” to calculate the limits for all elements.
Enter values in the UCL and LCL fields to manually override calculated values for the
current element.

Excluding Samples and points

A major reason for excluding samples is because the data is bad, or the wrong sample
was run.

Right click on any point on the graph. A window will pop up allowing you to exclude the
point (the element in a specific standard), or the whole standard.

13



/ﬁ Exclude point or sample from the control limits calculation
Sample # 17 741042012 2:38:30 PM

Exclude Notes

Exclude Point Exclude Sample Cancel

When excluding a point or sample, notes are required. These will be saved with the
data and retrieved when viewing the excluded sample information at a later

time. Excluded points are not included in the UCL and LCL calculations. The
calculations are not re-performed automatically. After excluding a point or sample, you
may wish to re-calculate the Limits.

An excluded point is displayed in a purple Cross marker (see chart above for examples
of excluded points). Hovering the mouse over an excluded point will pop up a tool-tip
with the exclude information included:

Z

TIHOJZ01Z 2135:21 PM

0.041

Sample Excluded

This sample was excluded becau. ..

Changing Exclude Notes and Recovering Excluded Samples or Points

Right-Clicking on the excluded point allows you to view and/or change the existing
Notes and also to recover the point or sample:

14



ample #14, 7/10/2012 2:35:21 PM has been excluded

Exclude MNotes

[This sample was excluded because the wiong standard was run

7oz 112

Recover Sample? 0K Cancel

If just viewing the notes, click Cancel when done.
If updating the notes, change the Notes and click OK.

if recovering the sample, click on the "Recover Sample?" button. This will un-mark the
standard (or point) as excluded. After recovering a point or sample, you may wish to re-
calculate the Limits.

Show Excluded Points

The chart can be displayed with the excluded points or without the excluded

points. When displayed with the excluded points, these points are displayed with a
purple Cross marker. Typically, excluded points will have results that are very different
than the majority of other points, either because the data is bad or the wrong standard
was run. This can affect the overall scale of chart making it harder to read (the chart is
always scaled to include all points and limits).

To show exclude point, check to box "Show Excluded Points".
To show the chart without excluded points, un-check the box "Show Excluded Points".

Show USL and LSL

The USL and LSL values are manually-entered specification limits. Check this item to
display the USL (Upper Specification Limit) and LSL (Lower Specification Limit) lines on
the chart. The chart will be automatically scaled to ensure the lines are

visible. Specification limits are optional and used to calculate the CpK (process control
index).

15



Standards Setup - Spectro_Spark

Standard Name : Identifier Name - BS XAAS : DavesPC

Al X-Bar

Upper Specification Limit (USL)

Upper Contral Limit (LCL)

Lower Control Limit (LCL)

_| Lower Specification Limit (LS.}

T T T T
TI31/2012 6:02:06 PM 82012 11.28:43 AM /82012 6:41:32 PM 3152012 4:47.29 PM

Al X-Bar/MR
Calculate Limits

Calculate Limits for All
Elements

¥ Show USL and LSL

. . . .
7I31/2012 6:02:08 PM BIBI2012 11:25:43 Al BIBI2012 6:41:32 PI BHME2012 44T29PM [ gpow Evcluded Points

Setup Std Parameters  Charts ITabIe I Limits Editor

Vertical Cursor Line

A standard (point) may be identified using a vertical line. This can help to identify the
same standard for different elements. To assign a vertical line to a point, hover over the
point and when it is selected, click the LEFT mouse button. Repeat this to remove the
line. There can be only one vertical cursor line. If another point is assigned a vertical
line, a previous line is moved.

16



0.0000 - L pper Contral Limit {LICL)

0.0080
0.0070

0.0060 - Mean L — SN

0.0050 B
0.0040 ™ /

HLiE ower Control Limit (LCL)

0.0020 +

71312012 6:02:06 PM 332012 11:28:43 AM 332012 6:41:32 PM 3M56/2012 4:47:29 PM

Table

The Table tab shows the data for all samples, elements in a grid of rows and

columns. Excluded samples and points are displayed in a coral background color. If a
sample is excluded, the sample is checked in the Excluded column (all elements
excluded). If a point is excluded, the element is highlighted for a specific sample.

17



Standards Setup ;Zl@

Standard Name : Identifier Name - BS XAAS : DavesPC Chan |

Excluded  Identifier AcquireD ate (e Si Mn P S Cr Mo &)

O DavesPC 1/25/2012 6:33:09PM  0.0462 0.0447 0.4242 0.0062 0.0087 0.0197 0.008
WUV DavesPC 1/25/2012 7:4413PM  0.0458 0.0435 0.4244 0.0063 0.0089 0.0197 0.008

O DavesPC 7/10/2012 223:48PM  0.042 0.0442 03818 0.0072 0.0079 0.0154 0.0096
SV DavesPC 7/10/201222451PM  0.0526 0.0433 0.3394 0.0075 0.0085 0.0235 0.003

O DavesPC 7/10/2012 22554 PM  0.0433 0.0429 03733 0.0074 0.0093 0.0174 0.0093

O DavesPC 7/10/2012 22657 PM  0.0522 0.0433 0.3436 0.0072 0.0076 0.0227 0.0084

 DavesPC 7/10/20122:2800PM  10.0568 0.0424 '0.3394 0.0075 0.0095 0.0245 0.008

O DavesPC 7/10/2012 229.03PM  0.0346 0042 04963 0.0047 0.0086 0.0174 0.0081

O DavesPC 7/10/2012 230:06 PM  0.0559 0.0371 0.3436 0.0057 0.0086 0.0223 0.01

O DavesPC 7/10/2012 231:09PM  0.0549 0.0505 0.3606 0.0043 0.0097 0.0203 0.0064

O DavesPC 7/10/2012 23212PM  0.0397 0.042 0.3479 0.0072 0.0097 0.0191 0.0076

O DavesPC 7/10/201223315PM  0.0388 0.0442 0.3691 0.0064 0.0108 0.0245 0.0088

O DavesPC 7/10/2012 23418PM  0.0433 0.0465 05218 0.0059 0.01 0.0233 0.0063
UV DavesPC 710/201223521PM  0.0411 0.0465 0.3394 0.0057 0.0065 0017 0.0072

O DavesPC 7/10/2012 2.36:24 PM 0.0531 0.0411 0.4709 0.0075 0.0086 0.0237 0.0076

O DavesPC 710/2012237:27PM  0.0494 0.0375 0.4836 0.0053 0.0099 0.0185 0.0085

O DavesPC 7/10/2012238:30PM 0,054 0.0496 0.5006 0.0043 0.0089 0.0239 0.0068

0 DavesPC 7/10/2012 239:33PM  0.0448 0.0402 0.3436 0.0072 0.0069 0.0211 0.0064

O DavesPC 7/10/2012 2.40:36PM 0.0443 0.0411 0.4497 0.0073 0.0076 0.0191 0.0079

O DavesPC 7/10/2012 2:41:39PM 0,036 0.0424 0.4454 0.0068 0.0093 0.0217 0.0067

M DavesPC 7/10/2012 2.42:42PM  0.0517 0.0469 05218 0.0051 0.0086 0.0215 0.0076 v
< | >

Exclude Sample DavesPC : 7/10/2012 2:28:00 PM

¥ Exclude Exclude Notes:
Apply |T9pe Exclude Notes Here..|

Setup Std Palameters] Charts  Table I Limits Editor]

Clicking on any sample (excluded column), or any element in a sample allows you to
toggle the Exclude state, view and update the Notes. The status of the selected cell is
displayed in the panel below the table. Check the Exclude checkbox to exclude; un-
check to recover a sample or point. Update the Notes. Click the "Apply" button to
apply the changes.

Limits Editor

The Limits Editor is a tabular way to edit the Upper and Lower Control limits (Max and
Min respectively) and Upper and Lower Specification Limits (MaxSpec and MinSpec
respectively). In addition, comments may be added to each element. A modified date
is maintained automatically and updated when the data is saved.

18



Standards Setup |:|@@

Standard Name : Identifier Name - BS 2931 : DavesPC |
Element in M ax MinSpec taxSpec Mean 3Sigma Cpk Comment MadifuD ate
C 01219 0.2845 01 0.3 0.2032 00813 11907 8/15/2012 2161
Si 01462 03124 0.2293 00831 8/15/212 2161
Mn 04566 1.0266 0.7416 0285 8/15/212 2161
F 0.00756 00163 0.0119 000433 8/15/212 2161
S 00161 0.036 0.021 0.04 0.026 0.003396 0502 8/15/212 2161
Cr 00888 0217 01528 0.0642 8/15/212 2161
Mo omz 0.0263 00152 000717 8/15/2012 2161
i 00639 01533 01086 0.0447 8/15/2012 2161
p | Al ooz 0.0028 0.00 0.003 0.00196 0.000843 11388 8/15/2012 2161
Co 000559 004 0.00573 00042 8/15/2012 2161
Cu 015 0:3354 0.2427 00927 8/15/2012 2161
Mb n0oo322 0.000787 0.000555 0.000233 8/15/2012 2161
Ti 0000574 000143 0.00103 0.000459 8/15/2012 2161
W 000113 0.00254 0.00204 0.000308 8/15/2012 2161
W 0.000479 0.00135 0.000914 0.000435 8/15/2012 2161
Fb 0.000123 0.000275 0.0002 7.BBE-05 8/15/2012 2161
Sh 0.00804 00141 o.0101 000402 8/15/2012 2161
b 0.00435 0.00967 0.00701 000286 8/15/2012 2161
Zr 0000184 0.0004E3 0.000326 0.000142 8/15/2012 2161
Bi 0.000579 0.00136 0.000969 0.00033 8/15/2012 2161
Ca 0000532 00023 0.000883 0000351 8/15/2012 2161
Ce 0000234 0.00072 0.000507 0.000213 8/15/2012 2161
Sb 00013 000313 0.00222 0.000912 8/15/2012 2161
B 0.000181 0.000435 0.000309 0.000128 8/15/2012 2161
Zn 0000386 0.000831 0.000838 0.000252 8/15/2012 2161
M 000723 0.0163 00118 000453 8/15/2012 2161
Fe 58.4151 1377915 98.1033 39.6882 8/15/2012 2161
*
Kl |
Setup Std Parameters MJ% Lirnits E ditr
% |

All elements in a standard are always represented. In order to turn off checks for a
specific element, clear the Max and Min values.

To turn off a specific Min or Max limit check, leave it blank (a blank Min value means
there is no lower limit -- only Max limit is checked; a blank Max value means there is no
upper limit -- only Min limit is checked).

Specification limits are optional. They are used only in the calculation of CpK capability
index, which is viewed here in the limit table and on the Charts tab.

Monitor / Evaluation Setup

Standard SPC can be setup to simultaneously monitor multiple instruments of the same
or different instrument types, for multiple failure rules, all in real-time. In order to
monitor the standard results saved for an instrument as they are run, you must create a
Monitor record, specify some evaluation rules and other properties, and give it a

name. When the monitor "Starts", it automatically evaluates control standards and
provides instant feedback to the user should a failure occur.

19



Monitor Setup Tabs

Define Monitor
Monitor Schedule

Define Monitor

In the Standards SPC Setup dialog, click on the Monitor / Evaluation Setup button. The
following dialog is displayed:

Monitor Setup - Spectro_Spark @

Select and load Monitor from D atabase

New Monitor... Spark Monitor1 v Delete Monitor | Save Monitor Changes |

Monitor Name Spark Monitorl

LI If you have more than one instrument [of the same type] you can Monitor

sizuAenastiie: lSpark-1 all instruments or a specific instrument by selecting an Instrument identifier

IV Enabled [Must be enabled to Auto Start or Manually Start)
[V Auto-Start (on LabSpeed Startup)

Popup Evaluation Status On
IV Fal ¥ Emor [T Pass IV On Evaluation Fail - Show Waming Dialog Number of Evaluate Results Samples |50 :

-Select Evaluation Rules

Max number of samples required by the selected rules = 9

Select | Rule | Rule Name | Description 1=l
v | A1 OnelnderL CLOrOverlJCL One point is Over UCL or Under LCL
r Nelson Rule 1 NR1 OnelJnderDr0ver3Sigma One point is more than 3 standard deviations from the mean
v Nelson Rule 2 NR2 NineConsecutiveOverUnderMean Nine (or more) points in a row are on the same side of the mean T
r Nelson Rule 3 NR3 Sixincreasing0rDecreasing Six consecutive increasing or decreasing
™ NelsonRule 4 NR4 FourteendltematinglncreasingDecreasing  Fourteen alternating in direction increasing then decreasing
I~ Nelson Rule 5 NRS TwoDFThreelUnderDver2Sigma Two [or three) out of three points in a row are more than 2 standard ... ¥

Selected Rule Notes

Define Monitor | Monitor Schedule |

Close

LabSpeed Instance: LabSpeed_1

New Monitor
Click on "New Monitor" to create a new Monitor record.

Select and Load Monitor from Database

20



Drop down the list and select an existing Monitor record.
Instrument Identifier

The default for new Monitors is "<AlI>". If you want this Monitor to monitor only a
specific instrument, select the instrument identifier in the list.

Enabled

When the Monitor is Enabled, it will show up in the Monitor / Evaluation Status window,
and can be started.

Auto-Start

When Auto-Start is checked, it will automatically start when LabSpeed is run. If Auto-
Start is checked, Enabled must also be checked.

Number of Evaluate Results Samples

When a standard fails evaluation, this is the last number of samples that are
automatically loaded into the evaluation chart for reference.

Popup Evaluation Status On...

When a standard is evaluated, it will automatically pop-up the Evaluation Status window
based on which of these checked evaluation results occurs:
1. Fail - status window pops up automatically if an evaluation failure occurs
2. Error - status window pops up automatically if an outside error occurs (for
example, network goes down)
3. Pass - status window pops up even if the evaluation succeeds

On Evaluation Fail - Show Warning Dialog

Check this item if you wish a Failure Warning Dialog to pop up when a standard fails
evaluation. The Failure Warning dialog will specify the standard that failed and lists the
specific elements that failed. The user will have the option to immediately evaluate the
failure graphically. Note that if both the Evaluation Status window is checked for
Failure, and this Failure Warning Dialog is also checked, both will appear automatically
when a standard fails evaluation.

Select Evaluation Rules
A Monitor can evaluate standard data against multiple rules. In the "Select Evaluation
Rules" panel, check the subset of rules you wish to apply. The maximum number of

samples required to perform all selected rules is displayed (some rules will require more
than one sample to evaluate, e.g. when determining random vs. trending
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indicators). The rule "OneUnderLCLOrOverUCL" is the typical rule to select when
checking data that exceeds either the Max or Min control limit value. This rule requires
only one sample to evaluate. Note: there is another rule "OneUnderLSLOrOverUSL",
which will check data that exceeds the manually entered Max or Min specification limit.

Evaluation Rules and Number of Samples

Nelson and Western Electric (WECO) rules, which check for randomness and trends in
the data are available for selection. Most rules require 2 or more consecutive points of
data in order to evaluate the rule. If a sample or element has been excluded by the
user, it is ignored when combining consecutive points. Additional points are obtained
from up to five additional consecutive samples (beyond what the rule normally requires)
in order to evaluate the rule.

For more information, visit
http://en.wikipedia.org/wiki/Nelson rules
http://en.wikipedia.org/wiki/Western Electric rules

LabSpeed Instance

The LabSpeed instance name is shown at the bottom of the dialog. "LabSpeed-1"is
the default LabSpeed instance name, which is set when LabSpeed is first installed on a
PC. It can be changed in LabSpeed under the menu item "Tools | Settings". The
LabSpeed instance name identifies a particular instance of LabSpeed where Monitors
are running.

Why is this needed?

One Standards SPC database is used by more than one instrument PC and office
PC. Each instance of LabSpeed will have it's own defined list of Monitors that can be
edited and started up.

In the Monitor / Evaluation Setup - Monitor Schedule Tab, all monitors for all instances
of LabSpeed are listed.

Note: The LabSpeed instance name is just a name for easy user identification. The
actual instance is a unique GUID value obtained from the system when LabSpeed is
first installed. To see the GUID, hover the mouse over the LabSpeed Instance name; it
will pop up in a tool-tip.

Monitor Schedule
The Monitor Schedule allows you to view the status of all Monitors in the database for
all LabSpeed Instances. You can quickly determine when Monitors are running and

from where (LabSpeed instance), what instruments are being monitored and how they
behave when a failure occurs.
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Monitor Setup

4

¥ e e |ewea]hln [oon [fon [P [omtd b [Las
» [ v E v v I v Spectro_Spark LabSp
B © ave Moritort v v v [ v v v Spectro_Spark LabSp
TEST1 [ v i v v [ | B Spectro_Spark LabSp
TEST2 15 | % = v v 5 Spectro_Spark LabSp|

Define Monitor  Monitor Schedule I

LabSpeed Instance: LabSpeed_1

Close

SPC Preferences Setup

On the Standards SPC Setup dialog, select the Preferences button. This is where you
setup global behaviors and define certain global defaults for use when creating new
SPC database records. You can also setup Instrument Type definitions, which defines

database fields used to determine if a sample is a Control Standard.



Default Sigma Value 3 El:
Default Bvalution Result Samples 50 El:
Default Instrument Type |Spe|::tn:|_5park ﬂ

[+ Defsult &lphabetical Element Sorting

Advanced

Instrument Type Definitions

Cancel

Default Sigma Value

When creating a new Standards SPC standard record, this will be the default value
used for Target Sigma.

Default Evaluation Result Samples

When creating a new Monitor record, and when analyzing historical evaluation records,
this is the default last number of samples to use.

Default Instrument Type

When creating a new Monitor record, this is the default instrument type to use. Note -
The default instrument type is Spectro_Spark. Support for additional instrument types
requires additional installations.

Default Alphabetical Element Sorting

When creating a new Standards SPC standard record, this is the default element
ordering. You can override the default element ordering when selecting samples from

the database for calculating limits.

Advanced - Instrument Type Definitions
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Setting up Instrument Type Definitions is an advanced option. This is where you can
define which fields in the database are to be used for sample identification and sample
type, and setting up the logic for determining how to identify if a sample is a Control
Standard.

Instrument Type Definitions

On the Preferences Setup dialog you can setup Instrument Type
definitions. Instrument Type Definitions is an advanced setup option that defines
database fields and logic used to determine if a sample is a Control Standard.

Instrument Type Definitions

Instrument Type v
Spectro_Spark Database
‘For identifying if the Sample is a Control Standard
' Comparison Operator " Filter Expression

Sample Type Field ISampIeT vpe _'_J
Comparison Operator l: _vj
Sample Type Yalue IConkroI

Advanced
Sample Name Field ISampIeNo ;]
Sample DateTime Field ]AcquireDate _'_|
Element Name Field IEIement Ll
Element Result Field ]Hesull LI

0K I Cancel
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Instrument Type

There can be multiple instrument types supported by SPC, for example Spark, XRF,
ICP or other, each with its own unique storage format and field names. If multiple SPC
instrument types have been installed, they will appear for selection in the Instrument
Type drop down list. Choose one for mapping specific fields.

Note: On installation, these mappings are defaulted and should not have to be
changed. In rare circumstances, however, an administrator may want to narrow the
scope of determining how a sample is determined to be a Control Standard and which
ones are to be monitored for SPC.

Identifying if a Sample is a Control Standard

SPC works by collecting the data from specific Control Standards and calculating upper
and lower control limits based on a statistical analysis of that data. SPC also monitors
Control Standards as they are run in real-time and performs analysis based on specific
rules. So it is important that the program be able to distinguish Control Standards from
other types of samples.

Comparison Operator "="

For identifying if the Sample is a Control Standard

¢ Comparison Operator " Filter Expression

Sample Type Field l SampleType

Led Lo

Comparison Operator l:

Sample Type Yalue [Control

The most common way to determine if a sample is a Control Standard is simply to look
at its stored Type. In the example above (for Spectro Spark Instrument type), the
database field that contains the sample type information is a field called
"SampleType". Itis selectable from a list of other fields associated with a sample. The
Sample Type value that is stored in that field is "Control", if the sample is a Control
Standard. Finally, the Comparison operator is equals ("="). This is the logic used to
determine if a sample is a Control Standard on a Spectro_Spark instrument -- "The

value in the field 'SampleType' is equal to '‘Control' .

Comparison Operator "Like"
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For identifying if the Sample is a Control Standard

{* Comparison Operator " Filter Expression
Sample Type Field ]SampleN ame _'_]
Comparison Operator |Like LI

Sample Type VYalue IBS’;;

The comparison operator "Like" adds the dimension of wildcards (e.g. '%"). In the
example above, a company uses a haming convention when running Control
Standards. All control standards are named beginning with the letters "BS", and no
other sample type will have a name that begins with "BS". Therefore the logic used to
determine if a sample is a Control Standard is "The Sample Name starts with '‘BS' ", or
"SampleName Like BS%". The % wildcard in "BS%" indicates a name that begins with
"BS" and the rest of the name can be anything.

Multiple wildcards may be included in a value. A value of "%BS%" acts like a Contains,
so the logic would be "The Sample Name contains "BS". Any sample name that
contains the letters "BS" anywhere in the name would be considered a Control
Standard.

Likewise, a value of "%BS" acts like an Ends With, so the logic would be "The Sample
Name ends with '‘BS' ". Any sample name that ends with the letters "BS" in the name
would be considered a Control Standard.

The following wildcards can be used:
Wildcard Description
% A substitute for zero or more characters
s A substitute for exactly one character

[charlist] Any single character in charlist

[~charlist] Any single character not in charlist

Filter Expression
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For identifying if the Sample is a Control Standard

" Comparison Operator {* Filter Expression

Filter E xpression ([SampleName] = 'BS X&4A5' OR [SampleMame] = 'BS 2931' AND
([SampleType] = 'Control')

For maximum flexibility the user may choose to enter a filter expression. For example, if
only a few Control Standards should be monitored, but not all of them. In the example
above, there are only two Control standards that should be monitored - "BS XAAS" and
"BS 2931". These must be of type "Control", but ignore all other samples of type
"Control"

There are a few rules to follow if you set up a filter expression

o Field names must be encased in square brackets (e.g. [SampleName])

e Use single quotes around string constants or other values (e.g. 'BS XAAS")

e Use = (equal) and <> (not equal) to indicate equality (e.g. [SampleName] = 'BS
XAAS')

e Use >, >=, < or <=to indicate inequality (e.g. [AcquireDate] > #1/1/2010# )

e Use AND and OR operators to perform multiple expression logic (e.g.
[SampleName] = 'BS XAAS' OR [SampleName] = 'BS 2931")

o Use parentheses to force the flow of logic (e.g. ( [SampleName] = 'BS XAAS' OR
[SampleName] = 'BS 2931' ) AND ( SampleType] = 'Control")

Note: For a list of possible field names to use in an expression, drop down the list for
selecting the Sample Type, Sample Name or Sample DateTime fields. The lists contain
all possible sample fields.

Advanced

In the course of running SPC and analyzing the data for all elements, the names for a
few fields must be mapped. The defaults are already specified and would not normally
need to be changed. The fields that need to be mapped are 1. Sample Name, 2.
Sample DateTime, 3. Element Name, 4. Element Result (concentration value). Each
may be changed to a different field by selecting from the respective drop down list.
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Monitor / Evaluation Status

Monitor / Evaluation Status Overview

Monitors are run in real-time. The status of all monitors running for a particular
LabSpeed instance can be viewed by clicking the Monitor / Evaluation Status menu
item:

Monitor J Evaluation Status

Evaluation Results. .. ‘

Standards SPC Setup... ‘

The monitor status window will pop up automatically depending on the settings defined
in Monitor setup.

Example of a sample that passed all evaluation rules:

Monitor Manitor Monitor Sample Sample Failure
Start/Stop Name \dentiier Instrumert Standard Identfier Sampie Date/Time Count

Finniralstopll Soark! Montor _ Spectro_Spak | BS 2931 Lab1 9/11/2013 11:52-55 AM | PASS o1 2 Show Hstory | 0-Messages | Evalste |
| <o Vonitor | <Al> Spectro_Spark 0 Show History 0 - Messages Evaluate

g‘;h‘:’m" R:"u:mg Evaluation History | Messages Evaluate Resuits

Start / Stop

In the example above, two Monitors are enabled, but only one is running (green

color). To start the Monitor that is off (red color), click the "Stopped / Start" button. The
red color will turn green, indicating it is running. To stop the Monitor that is running,
click the "Running/Stop" button. The green color will turn red, indicating it is stopped.

The Monitor that is running, called "Sparkl Monitor" was setup to monitor only the
specific Spectro_Spark instrument identified by the "Labl1" identifier. The current status

shows the last standard evaluated -- "BS 2931" on 9/11/2013 at 11:52:55 PM, which
PASSED all evaluation rules defined in that Monitor record.

Evaluation History

The Total # Evaluations is the number of standards evaluated since the Monitor was
started.. Click "Show History" button to view the evaluations and results in list form.

Error Messages

If there are Messages, the button "0 - Messages" will indicate the actual number of
messages. Messages are important to read and can indicate a problem with the
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network or other unusual problem that could prevent an evaluation from
succeeding. Usually messages accompany an Evaluation Status of "Error".

Evaluate Results

Click "Evaluate Results" to view the sample along with a preset number of other
samples in an Evaluation Chart. There you can analyze the elements that failed,
exclude samples and elements, and add Notes.

Example of a sample that failed one or more evaluation rules:
Nontorara e vt s SR 0 |

Evaluation History | Messages Evaluate Results

lure Total #

Monitor Sample Sample Sample Date/Time Evaluation

Montor Montor N— Fai
Start/Stop Name Idertifier rsiume Standard Identifier Status Count Evaluations

Rnngvsee seark ! Montor  [EIIIINY Soecio_spak B 2831 Leb 9/11/2013 115054AM [FAIL 1A 1 Show Hstory | 0-Messages | Evaluate
| <2 Vonitor | <Al Spectro_Spark 0 Show History 0 - Messages Evaluate

Failure Count

Normally, SPC monitors standards as they are run. In the above example, the Failure
Count indicates 1 sample failed out of a "batch" of 1. Sometimes, a batch of samples
containing more that one standard is saved and imported into the database all at
once. In this case, more than one standard can fail. For instruments that save data in
batches, the Failure Count will indicate the status of the batch. For example, a Failure
Count of 2/8 indicates 2 standards failed out of a batch of 8 samples. When multiple
samples fail, clicking the Evaluate button will bring up an intermediate dialog to select
which standard to evaluate.

Standard Evaluation Failure Warning

If the Monitor specifies the Show Warning Dialog on Evaluation Failure, the following
dialog will pop up automatically when a current sample fails an evaluation rule:
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Monitor / Evaluation Status

M Standard Evaluation Failure .5

Warning
The following standard(s) failed evaluation

Standard. Identifier. Datetime and Batch#
IBS 2531 :Lab1  9/11/2013 11:55:12 AM B# 4

Standard BS 2931
Identifier Lab1

Failed
Elements

Standard identification information along with the subset of elements that failed are
displayed.

Click "Evaluate" to go immediately to the Status Evaluation Charts, which will be pre-set
to evaluate this standard. Click "Close" to exit.

Batch Standard Failures

When one or more standards fail in a batch of samples, the Failure Warning dialog
contains a drop down list of the standards that failed. Select the standard you wish to
evaluate before clicking the Evaluate button that brings up the data in a chart.
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Warnin g New Failures Added for Spectro_Spark, Batch #1

The following standard(s) failed evaluation Spectro Spark] -
Standard, |dentifier, Datetime and Batch# List Count =2
|BS 2531 :Lab1 91172013 12:58: 4 PM BEA1 ﬂ
Standard BS 2931
|dentifier Lab1
Failed C
Elements Ei

5

Cr

Mo

Bi

M

Evaluate | Close |

It is possible for new failures to arrive while the Failure Warning dialog or the Evaluation
Chart is displayed for a previous batch of failures. In this case, the new failed standards
are added to the standard selection list and an alert is displayed indicating new Failures
have been added.

If standards from several different instrument types in the lab are monitored
simultaneously, it is possible for them to fail concurrently while the Failure Warning
dialog or the Evaluation Chart is displayed. In this unusual case, an instrument
selection drop down list is displayed and you must first select the instrument in order to
select a standard for evaluation.

The Failure Warning dialog remains active until closed by the user. Once closed, the
multiple concurrent failures information is lost. Clicking on the Evaluate button in the
Monitor Status window will bring up only the most recent failure or batch failures.

Status Evaluation Charts

A standard that failed an evaluation may be analyzed from the Monitor / Evaluation
Status window by clicking "Evaluate Results". The current sample, along with a pre-set
number of other samples is plotted. You can analyze the elements that failed, exclude
samples and elements, and add Notes.
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Monitor / Evaluation Status

Evaluation Results 7@ ik
Standard BS XAAS Start Sample Date  8/21/2012 5:22:10 PM Ewval / Sample Count 50/59 Requery
Identifier <Al End Sample Date  9/10/201212:13:10 PM Excluded Sample Count 0 Samples
Show Failures For: ¢ AllSamples Last Sample Only
v al Cr X-Bar
v 040 ucL [o035s
X si 0.036 -Upper Cortrol Limit (UCL) - 0.0355 ' a
 Mn I " LCL  |0.00311

(117 (—— [
v P 2s - 0.0301 [ |
: - . & usL
V'S 0028 [ o i
= L T I il | {3
0.024 - | [\ il B o [ ] (] | -} A f | [ ’
v Mo | fu /\ my s N\ A =) \ |
/Ni 0020 {Mean-00193 | |\ W |\ Ba VLo B I \ R BV u \ o2
I Y W N0 IV \/ 5 d |
X Al . [\ o TRV S T R'ERY / p
0.016 o ' ] {0y [ & VY /
v Co -1k - 0.013% | ' } ¥ M L | }
% Cu 0012 pu® /& o | |
% Nb o 25 - 0.0085 H
Ak Lower Control Limit (LCL) - 0.00311 ]l
sV 0.004 owver Control Limit (LCL) - 0.00311 L
v W 0.000
v Pb
% 5n 8/3112012 4:48:02 PM 813112012 5:36:24 PM 9/412012 10:07:46 AM 90412012 12:47:38 PM
v As
v Cr X-Bar/MR
v Bi
v Ca 0039 - -
v Ce 0.026
v Sb
VB 003 - % ” . Fian R r
\ / e L8 3 “ /
jﬁn RO 0 e SPTE L e i — T S, Wy il O [l 0 I~ Show USL and LSL
v Fe 863172012 4.48:02PM  SR12012536:24 PM  9/4201210:07:46 AM  9/4/201212:47:38 PM ' Show Excluded Points
Chart | Rules
Z
Z

This is the same chart as described in Evaluation Results : Evaluation Charts with two
differences. When called from Monitor Status, there is no initial Browser used to
choose a list of evaluation samples. Instead, the chart automatically retrieves the last
"n" samples as defined in the Monitor settings and begins the session with "Last Sample
Only" checked.

o Failed points are displayed in Red.

« Points that have passed are displayed in Blue.

o Points that were not evaluated are displayed in Light-Blue.

e A purple Cross + indicates an Excluded point. It may also be displayed in Red
or Light-Blue depending on the status.

Eval / Sample Count

Evaluations use all non-excluded points available, even if the sample itself was not
evaluated. The Evaluation count is the number of samples that have been evaluated
(blue = passed; red = failed). The Sample count is the total number of samples loaded
in order to perform the evaluation of all samples, including samples that were not
evaluated (light-blue)

All Elements vs Failed Elements Only
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e Check the "All" check box (above Elements List) to show All elements - Passed
and Failed. The passed elements have a green check mark; the failed elements
are marked with a red "x".

e Un-check the "All" check box to show only the Failed elements. Only elements
marked with a red "x" will be displayed in the list.

All Samples vs Last Sample Only

Each element could have failed in any one of the samples that have been loaded and
plotted.

e Check "All Samples" to show the red "x" failure mark if that element failed in ANY
sample that is plotted.

e Check "Last Sample Only" to show the red "x" failure mark if that element failed
in the LAST sample only.

When evaluating the last sample that was run, it is typical to display failure markers only
for that sample (last sample). This is the default when Evaluation Charts are called
from the Monitor Status window.

Excluding Samples and points

A major reason for excluding samples is because the data is bad, or the wrong sample
was run.

Right click on any point on the graph. If you want to exclude the sample just run,
right-click on the LAST point on the graph. A window will pop up allowing you to
exclude the point (the element in a specific standard), or the whole standard.

k Exclude point or sample from the control limits calculation
Sample # 17 7/10/2012 2:38:30 PM

Exclude Notes

Exclude Point Exclude Sample Cancel

When excluding a point or sample, notes are required. These will be saved with the
data and retrieved when viewing the excluded sample information at a later time.
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Monitor / Evaluation Status

An excluded point is displayed in a purple Cross marker (see chart above for examples
of excluded points). If the point is excluded and also failed, it will be displayed in a red
Cross marker. Hovering the mouse over an excluded point will pop up a tool-tip with the
exclude information included:

C

TH0Jz01Z 2:35:21 PM

0.041

Sample Excluded

This sample was excluded becau. .,

Note: Excluding a point does not re-evaluate the status of samples that have already
been evaluated. Excluding a point only affects future samples. During the evaluation
process for a new sample, excluded points are ignored (if the rule requires multiple
samples to perform the evaluation).

Changing Exclude Notes and Recovering Excluded Samples or Points

Right-Clicking on the excluded point allows you to view and/or change the existing
Notes and also to recover the point or sample:
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ample #14, 7/10/2012 2:35:21 PM has been excluded

Exclude MNotes

[This sample was excluded because the wiong standard was run

7oz 112

Recover Sample? 0K Cancel

If just viewing the notes, click Cancel when done.

If updating the notes, change the Notes and click OK.

if recovering the sample, click on the "Recover Sample?" button. This will un-mark the
standard (or point) as excluded.

Show Excluded Points

The chart can be displayed with the excluded points or without the excluded

points. When displayed with the excluded points, these points are displayed with a
Cross marker. Typically, excluded points will have results that are very different than
the majority of other points, either because the data is bad or the wrong standard was
run. This can affect the overall scale of chart making it harder to read (the chart is
always scaled to include all points and limits).

To show excluded point, check to box "Show Excluded Points".
To show the chart without excluded points, un-check the box "Show Excluded Points".

Rules Tab

Click on the Rules tab to display a list of the rules that failed and add notes. Notes may
be added to the overall evaluation result and/or specifically to the rule that failed for
each element. Notes are entered for the selected item in the light blue area under each
list.
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Monitor / Evaluation Status

Evaluaﬁor:?;ulb: Limits Used
Standard BS 2931 Start Sample Date  1/25/2012 6:07:26 PM Eval [ Sample Count 22[50
Identifier  Lab1 End Sample Date  12[17[20136:12:44 PM Excluded Sample Count 2
Show Failures For : ¢ All Samples {* Last Sample Only

Save Rule Changes |

Manitor Name | Identifier Sample Date Time %‘;#:ﬁgs E:::Fion Limits Standard Limits Identifier | Bxcluded

» Spark1 Monitor Lab1 9/11/2013 11:50:54 AM |1 OverallFail Enter Overall Failure Motes Here BS 2531

Motes
Enter Overall Failure Notes Here

Fule Name | Blement | Pass/Fail | Result | Excluded | Notes

R1 OneUnderl CLOverUCL | Mo MinFail -

Motes
Enter Specific Failure Notes for "S" Here

Chart  Rules I

When "Last Sample Only" is checked, the rules list applies only to the last
sample. When un-checked, the rules list will include all failures for all samples that
were loaded.

Requery Samples

Click the "Requery Samples" button to change the sample list. A browser will appear
allowing you to load a different number of previous samples.
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Evaluation Results

Evaluation Results Overview

Every time a standard is evaluated, the result is stored to the Standards SPC database
along with any user-entered notes and exclusions. These evaluated sessions may be
re-loaded for analysis and additional modifications can be made.

; Standards SPC
Monitor J Evaluation Status ‘

Evaluatlon Results.,

Standards SPC Setup... ‘

Click on the "Evaluation Results..." menu item. The first step is to load a range of
evaluation samples. A browser will be presented with different options for searching for
samples. Once samples are chosen, Evaluation Charts are displayed for interactive
analysis. In addition, a Rules tab provides access to all failed rules and past notes,
which can be updated if desired.

Selecting Evaluation Samples

Evaluation Charts

Evaluation Rules

Requery Samples

Click the "Requery Samples" button to change the sample list. The sample evaluation
results browser will appear allowing you to load a different number of previous sample
evaluation results.

Selecting Evaluation Results

The Evaluations Browser provides several options for searching the database for past
evaluation results.

39



Click [Get All] or Select One or More of the Displayed Samples to Accept
Sample Evaluation Search SampleMame ¥ AcquireDate 7 Method T SampleType ¥  ResultType ¥  ResultKind VT‘
» [BS 283 7/26/20124:26: | Fe-10 Control T
Instrument Type BS 2931 7/25[20126:26: | Fe-10 Control
|Spectr0_5r:ark | BS 2931 710/2012 3:42: | Fe-10 Control
Standard Name BS 2531 710/2012 3:20: | Fe-10 Control e
|Bg 2931 - BS 2531 710/20123:02: | Fe-10 Control
Identifier BS 2531 710/20122:59: | Fe-10 Control
| DavesPC -~ BS 2931 710/20122:56: | Fe-10 Control
BS 2531 710/20122:49: | Fe-10 Control —
BS 2531 710/20122:12: | Fe-10 Control
*;{C';Efr:t S BS 2931 7/10/20122:05: | Fe-10 Control
 Start Datel. Number of Results BS 2531 710/201212:27 | Fe-10 Control
@ Last"N" Samples BS 253 JN02N212:26 | Fe-10 Contral
BS 2531 710/201212:26 | Fe-10 Control
Number of Samples [50 = BS 2931 7/10/201212:25 | Fe-10 Control
BS 2531 710/201212:24 | Fe-10 Control
BS 2531 70/201212:23 | Fe-10 Control
BS 2531 710/201212:22 | Fe-10 Control
BS 2531 710/201212:21 | Fe-10 Control
Filter fard Names Selecti BS 2531 710/201212:20 | Fe-10 Control
[ List with Standards that have at BS 2931 710/201212:19 | Fe-10 Control
least one Evaluation
BS 2531 710/201212:17 | Fe-10 Control
Search Criteria BS 2931 7/10/201212:16 | Fe-10 Control Il
J 4 i‘"‘ = Frr | ”””””””””””” - - ' 3

50 Records Select All Deselect A

Cancel Get All |

Instrument Type

Select an Instrument type. This list will be available if more than one instrument has
been installed for SPC support.

Standard Name and ldentifier

Select a standard name and identifier to evaluate a specific standard, specific
instrument. Choose "All" for the identifier if you wish to use the general limits setup for
the selected standard for all instruments of the same type.

Search by

Three options are provided for searching the database
1. Start Date, End Date - specify an exact start and end date
2. Start Date, Number of Results - specify a start date and then the number of
results that follow. If there are fewer results than the number specified, then only
the number that can be loaded will be loaded.
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Evaluation Results

3. Last "N" Samples - choose the most recent "N" sample results that have been
saved to the database

The default is "Last 'N' Samples" and the number of sample results is defaulted to the
value that is set in Preferences Setup. You can change the number of sample results to
any value. If there are fewer than the number entered, only the number that can be
loaded will be loaded.

Filter Standard Names Selection

Filter Standard Names Selection
¥ Listwith Standards that have at
least one BEvaluation

All standards for which there is a Standards SPC database entry are available for
evaluation, regardless if they have actually been evaluated against monitor rules during
arun. The standards selection list may be filtered to only include standards that have
been evaluated at least once. In the chart that follows, points are dimmed if they have
not been evaluated against a rule.

Click Search

The results that match the criteria entered will be loaded and displayed in a list. At any
time you can change the search criteria and click the Search button to retrieve the new
set of data.

Accept the results

When done, click "Get All", or manually select a subset of the results by highlighting
rows and click "Get Selected"

Evaluation Charts

Once a list of sample evaluation results has been selected, the following Evaluation
charts are displayed. You can analyze the elements that passed / failed, exclude /
recover samples and elements, and review / add Notes.
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Evaluation Results

Standard BS XAAS s mple Date 872172012 5:22:10 PM Ev ample Count 50/59 Requery
Identifier <Al End Sample Date 941042012 12:13:10 PM Excluded Sample Count 0 Samples
Show Failures For: " AllSamples Last Sample Only
v Al Cr X-Bar
veC 0.040 UCL [0.0355
X Si Upper Control Limit (UCL) - 0.0355
et 0.036 -, Upper Control Lim E ] Lol [oooEn
v P 0032 - 52 _g.0301 f [ ‘
v'S 0028 : o ™ I USL _ﬁm
o, = X B [ ‘
Bl Hs-002er B \ = 1 LSL
7 M 0024 - | [ " B [] " .8 | \ M1
o | [ X I\ By \ w | [
v Ni 0020 Mean-00193 [ |\ ® | Bg v i s B L. | ]
T I g — -
% Al — VAR L R lll / |
v Co = & L = I f
% Cu 0012 / o [ '
X Nb o085 i
i —— |
sV 0.004 -{Lowver Control Limit (LCL) - 0.00311 I
W 0.000
v Pb
% Sn B31/2012 4.48:02PM  BB12012536:24 PM 9/4201210:07:46 AM 94472012 12:47:38 PM
v As
vz Cr X-Bar/MR
v Bi
v Ca 0,033 -
wle 0026 “
v Sb /
vB 0013 % L . F R !
/in S ERWIE D e S i o = Y T W i e I Show USL and LSL
v ! )
v Fe /3172012 4:48:02 PM /3172012 5:36:24 PM 942012 10:07:46 AM /472012 12:47:35 PM ' Show Excluded Points
Chart | Rules
2

Depending on the browser conditions used to select samples, the session may begin
with either "All Samples" or "Last Sample Only" checked.

o Failed points are displayed in Red.

« Points that have passed are displayed in Blue.

o Points that were not evaluated are displayed in Light-Blue.

o A purple Cross + indicates an Excluded point. It may also be displayed in Red
or Light-Blue depending on the status.

Eval / Sample Count

Evaluations use all non-excluded points available, even if the sample itself was not
evaluated. The Evaluation count is the number of samples that have been evaluated
(blue = passed; red = failed). The Sample count is the total number of samples loaded
in order to perform the evaluation of all samples, including samples that were not
evaluated (light-blue)

All Elements vs Failed Elements Only
e Check the "All" check box (above Elements List) to show All elements - Passed

and Failed. The passed elements have a green check mark; the failed elements
are marked with a red "x".
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Evaluation Results

e Un-check the "All" check box to show only the Failed elements. Only elements
marked with a red "x" will be displayed in the list.

All Samples vs Last Sample Only

Each element could have failed in any one of the samples that have been loaded and
plotted.

e Check "All Samples" to show the red "x" failure mark if that element failed in ANY
sample that is plotted.

e Check "Last Sample Only" to show the red "x" failure mark if that element failed
in the LAST sample only.

Excluding Samples and points

A major reason for excluding samples is because the data is bad, or the wrong sample
was run.

Right click on any point on the graph to wish to exclude. A window will pop up allowing
you to exclude the point (the element in a specific standard), or the whole standard.

/% Exclude point or sample from the control limits calculation
Sample 8 17 741042012 2:38:30 PM

Exclude Notes

Exclude Point Exclude Sample Cancel

When excluding a point or sample, notes are required. These will be saved with the
data and retrieved when viewing the excluded sample information at a later time.

An excluded point is displayed in a purple Cross marker (see chart above for examples
of excluded points). If the point is excluded and also failed, it will be displayed in a red
Cross marker. If the point is excluded and not evaluated, it will be displayed in a light-
blue Cross marker. Hovering the mouse over an excluded point will pop up a tool-tip
with the exclude information included:
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TH0Jz01Z 2:35:21 PM

0.041

Sample Excluded

This sample was excluded becau. .,

Note: Excluding a point does not re-evaluate the status of samples that have already
been evaluated. Excluding a point only affects future samples. During the evaluation
process for a new sample, excluded points are ignored (if the rule requires multiple
samples to perform the evaluation).

Changing Exclude Notes and Recovering Excluded Samples or Points

Right-Clicking on the excluded point allows you to view and/or change the existing
Notes and also to recover the point or sample:

ample #14, 7/10/2012 2:35:21 PM has been excluded

Exclude MNotes

[This sample was excluded because the wiong standard was run

7Moo 112

Recover Sample? oK Cancel

If just viewing the notes, click Cancel when done.
If updating the notes, change the Notes and click OK.

44



Evaluation Results

if recovering the sample, click on the "Recover Sample?" button. This will un-mark the
standard (or point) as excluded.

Show USL and LSL

Check this item to display the USL (Upper Specification Limit) and LSL (Lower
Specification Limit) lines on the chart. The chart will be automatically scaled to ensure
the lines are visible. Note: Specification limits are optional and are manually entered
for each element during Setup of the Standard.

Show Excluded Points

The chart can be displayed with the excluded points or without the excluded

points. When displayed with the excluded points, these points are displayed with a
Cross marker. Typically, excluded points will have results that are very different than
the majority of other points, either because the data is bad or the wrong standard was
run. This can affect the overall scale of chart making it harder to read (the chart is
always scaled to include all points and limits).

To show excluded point, check to box "Show Excluded Points".
To show the chart without excluded points, un-check the box "Show Excluded Points".

Vertical Cursor Line

A standard (point) may be identified using a vertical line. This can help to identify the
same standard for different elements during evaluation. To assign a vertical line to a
point, hover over the point and when it is selected, click the LEFT mouse

button. Repeat this to remove the line. There can be only one vertical cursor line. If
another point is assigned a vertical line, a previous line is moved.

0.030 -LWpper Control Limit (UCL) - 0.02958

0.027

0.024

0.021 - *15- 002 g

0.018 -,

0.015
-1s

0.012

0.008 | 55 _ p.oo7e7 il

0.008

0.003

B/26/2012 2:34:06 PM 1/28/2014 2:52:22 PM 12802014 3:58:02 PM 1/28/2014 3:59:52 PM

Evaluations Rules
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Rules Tab

Click on the Rules tab below the Chart to display a list of the rules that failed and
review, update or add notes. Notes may be added to the overall evaluation result
and/or specifically to the rule that failed for each element. Notes are entered for the
selected item in the light blue area under each list.

——
Evaluation Results | Limits Used = BS 2931 : Lab:

Standard BS 2931
Identifier  Labl

Show Failures For - All Sampl

Save Rule Changes |

Start Sample Date  1/25{2012 6:07:26 PM
End Sample Date ~ 12/17/20136:12:44 PM

es (% Last Sample Only

Eval [ Sample Count 2250
Excluded Sample Count 2

Monitor Name | Id:

» Spark1 Manitor Lal

; Required Evaluation
entifier Sample Date Time HSamples Fesult

b1 9/11/2013 11:50:54 AM | 1 OverallFail

Notes

Enter Overall Failure Notes Here

Limits Standard
BS 2531

Limits Identifier

Excluded |—

MNotes

Enter Overall Failure Notes Here

Rule Name

| Element | Pass/Fail | Result | Excluded | Notes

der e a axFa Enter Speci

R1 OneUnderL CLOverUCL | Mo MinFail -

Notes

Enter Specific Failure Notes for "

"S" Hers

Chart  Rules I

When "Last Sample Only" is checked, the rules list applies only to the last
sample. When un-checked, the rules list will include all failures for all samples that

were loaded.

Element Res

ult Description

The following Result can be shown for an element depending on the evaluated rule:

OverallPass | All Elements Passed test

Pass Element Passed test

Failed Element Failed test

MinFail Element Failed test - Below
Minimum Control Limit

MaxFall Element Failed test - Above
Maximum Control Limit

MinSpecFail | Element Failed test - Below
Minimum Specification Limit

MaxSpecFail | Element Failed test - Above
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Maximum Specification Limit

AboveMean Element Failed test - n Points
above the mean

BelowMean Element Failed test - n Points
below the mean

Increasing Element Failed test - increasing
trend

Decreasing Element Failed test - decreasing
trend

Inconclusive | Unable to Determine pass/fail

-Too many excluded points for this
element (usually >5)

-Not enough samples to evaluate
the rule

Evaluation Results

Many rules require data from two or more consecutive samples to evaluate. If a sample
or element has been excluded by the user, it is ignored when combining consecutive
points. Additional points are obtained from up to five previous consecutive samples
(beyond what the rule normally requires) in order to evaluate the rule. If the rule still
cannot be evaluated, the Result is Inconclusive.
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SPC Standards Editor

Standard Limits Editor Overview

Although Limits can be assigned to individual Standards in SPC Standards Setup, a full
SPC Standards Limits editor is also available as a View in a LabSpeed Template called
"SPC Standard Limits". It provides additional capability and is easier to view / edit /
manipulate multiple standards at a time. To access this View, create a new Session and
select the Client "Topos : Standard SPC". Then select the Template called "SPC
Standard Limits".

You must log-in using the same password you use to access the Standards SPC Setup
options.

Session  Wiew Chent Tooks Help | Standards SPC

g4 E BRAERN @sﬂé\ééa{)@ BmEOERE &

SPC Standard Limits 2 i LogOut I

B Standerd Limits Editor Standard Mame - Wikdcard '] ;I Identfies - Wikdcard '] ;I
- '!!D [lfes s =l
Sla-dad Name ¥ ldert V¥ Descipton W ModiD#e W)
BT/ 2 120033 FM
B5 AAS <Al 8A15/2012 43507 PM
|asms [ [ [enmmznsusm|
Remove
Dupbcate
Lt Colors > Element Min Ma MinSpec MaSpec Mean Tigma Cpk Comment ModiyDate =
y & 00035 0mm 0.00573 000438 BATZN2 120033 PM

B 00016 0.0055 000551 000435 BAT/012 120053 FM
B ISEDS 0.000265 0.00015 0000115 BT/ 2 120033 PM
[ 0000137 000183 0.000353 0000345 SN2 12003 PM
T G=A] 00648 0047 (e B7/2012 120033 FM
Ca 50GE06 SEEE5 IS 25305 BAT/Z0N2 120033 PM
Ce 72205 0.000486 0.000273 0.000207 BM7/2N2 120033 PM
Co 0000829 000773 000428 000345 /2012 120023 PM
& [T 0.0351 [(GED [(GES B17/2012 120033 FM
Cu 00037 0023 00164 amz B7/212 120033 PM
Fe 16,4491 1746861 T 71085 B17/2012 1200.33 FM
Hn 01169 07619 0433 [ BT/ 2 120023 PM
Mo (] 00141 0T (] B7/2012 120033 PM
N 000054 0.006548 Q00ET T BAT/012 120053 FM
b S5TEDS 0.000353 0000213 0000764 B17/202 1200:33 PM
Hi 000516 00417 (=T ame3 BTN 12003 PM
F (K] 00109 000613 00048 E7/ENZ 120033 M | »|

Standard Limits Editor Features
e Search database for existing standards using wildcards

e Add a new Standard
« Edit an existing Standard
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o Duplicate an existing Standard

Retrieving Standards from the Database
There are several ways to search the database to retrieve standards:

« When both Standard Name and Identifier fields are empty (default), clicking on
the Search button will load All standards from the database.

« Alternatively, you can enter a specific standard name and/or Identifier to load a
single standard (click Search after entering the standard name).

e Or use a wildcard (*) in the name to load a list of standards related by name. In
the example above, if "BS*" was entered for the standard name (followed by
Search), only the BS XAAS and BS 2931 standards would be loaded.

e Finally, click on the il button above the standard name to select a subset of
standards from a list. (then click Search).

Use the provided edit buttons to Edit, Remove, or Duplicate the selected standard in the
list.

When changes are made to an element, click "Save Changes" to transfer the changes
to the database. Click "Undo Changes" to undo all changes made since the last time
changes were saved.

**Note: Although you can create a new standard limits record here it is recommended to
not do so. You will need to type in the standard name and instrument identifier as well
as all elements. Instead use the SPC Standards Setup to create a new standard limits
record, since it uses existing instrument data to set up the matching standard name and
identifier and all elements for you.

You can use the Duplicate function to create a new entry with the same elements and
limits. Change the name of the Standard and /or just the Identifier. In SPC Standards
Setup, when you create a new Standard record, these limits will be picked up
automatically if the standard name and identifier match.

Reporting

Like any LabSpeed Session, Views may be added, such as Reports. Two reports have
been installed called "Standard Limits Report I"' and "Standard Limits Report 11"
(includes stats and CpK). You can easily modify these reports to include different
columns of data or different header contents using the Report Designer. Whatever
standards you have loaded into the Editor view will be included in the Report. Reports
may also be exported in a variety of formats. You may also add your own Table View in
order to export the limit data to Excel or as delimited text.
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