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Overview

This guide is intended for administrators and quality teams responsible for configuring rules and
alarms in Quality Window. It explains how rules are evaluated, how alarms behave when data is
entered, and how alarm configuration affects operator workflow, notifications, and traceability.

Rules define the conditions that are monitored on process data. When a rule is violated on the
latest record, an alarm is generated for the affected variable. Depending on how the rule is
configured, alarms may simply notify users or may require acknowledgement before additional
data can be entered.

Alarms are evaluated in the context of the current dataset or view and are always tied to the most
recent record. The workstation interface clearly indicates when alarms are present, when
acknowledgement is required, and when data entry is restricted. All alarm activity, including
notifications, acknowledgements, and automatic clears, is recorded and available for review
through the Alarms Report.

This guide focuses on:
e How rules are built and assigned to variables
e How alarms appear and behave for operators
¢ How acknowledgement and email notifications are configured
e How alarm history and traceability are maintained

It is not intended to provide statistical theory or SPC training, but rather to help administrators
configure rules and alarms to achieve the desired operational outcome.

Want a quick walk-through? Check out our Knowledge Base for a video on working with
rules and alarms in Quality Window.

Rules and Alarms — What Are They?
Rules and Alarms — What Are They?

In Quality Window, rules define the conditions used to monitor process data for unusual, unstable,
or out-of-control behavior. Each rule is applied to a specific variable and evaluates the most recent
data based on limits, targets, or patterns such as runs or trends.

When arule is violated on the latest record, an alarm is generated. Alarms draw attention to
potential issues and may require user action depending on how the alarm rule is configured.

Rules are evaluated:

¢ \When a new record is added or the latest record is edited
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e Based on the active dataset or view

Only the latest record is used to determine whether alarms are active. If no rules are violated on the
latest record, alarms are considered inactive and the alarms interface is disabled.

Alarms can behave in different ways depending on configuration:
e Some alarms simply notify users and allow work to continue
e Othersrequire acknowledgement before additional records can be added

Acknowledgement requirements, notifications, and operator workflow are controlled entirely
through rule configuration. Alarm history, including notifications, acknowledgements, and clears, is
preserved and available through the Alarms Report.

This separation allows administrators to:
o Usethe samerule logic for different operational needs
e Decide which conditions should interrupt data entry

e Maintain clear traceability without overwhelming operators

Why Rules Matter in SPC and SQC

Statistical Process Control (SPC) and Statistical Quality Control (SQC) are not just about collecting
data — they are about identifying when a process is no longer behaving as expected. Rules provide
a consistent and objective way to detect these conditions.

By applying rules to key variables, Quality Window can:
e |dentify out-of-spec conditions that may result in nonconforming product
o Detect early signs of process instability before limits are exceeded
e Highlight sustained shifts, trends, or patterns that warrant investigation
e Support audits and compliance by providing traceable evidence of process behavior

Rules help ensure that potential issues are surfaced at the time data is entered, when corrective
action is most effective. When combined with alarm acknowledgement and reporting, rules also
support accountability and continuous improvement by recording when issues occurred, how they
were addressed, and by whom.

Used consistently, rules reduce reliance on manual chart review and help operators and quality
teams focus attention where it matters most.
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Preconfigured Rules - What We Provide (and Why You
Should Use Them)

Quality Window includes a set of preconfigured rules based on common SPC practices. These rules
are designed to provide immediate process monitoring with minimal setup and cover the most
frequently used out-of-spec, out-of-control, trend, and run conditions.

Rule Name What It Checks
USL Last point is above the Upper Spec Limit

LSL Last pointis below the Lower Spec Limit

UCL Last pointis above the Upper Control Limit

LCL Last point is below the Lower Control Limit

3up Last 3 points are all above the Upper Warning Limit (Yellow Zone)

3dn Last 3 points are all below the Lower Warning Limit (Yellow Zone)

S5up 5 of the last 5 points are increasing

5dn 5 of the last 5 points are decreasing

7up Last 7 points are above the Target value

7dn Last 7 points are below the Target value

These are a great starting point. You can build your own later, but these give you immediate process
oversight with minimal setup.

These preconfigured rules provide a solid foundation for most applications and can be used as-is or
customized to meet specific process requirements.

By default:
e Preconfigured rules do not require acknowledgement
¢ Email notifications are not enabled

This ensures alarms act as informational signals unless administrators explicitly configure
additional enforcement or notifications.

Administrators can:
o Enable acknowledgement for selected rules where operator action is required
e Configure email notifications for rule trips and/or acknowledgements
o Moadify, reorder, or extend the default rule set as needed

Refer to the Appendix A— Common SPC Rules for detailed explanations, configuration guidance,
and recommendations for when to use each rule.
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How Rules Trigger Alarms — The User Experience

When a user adds or edits the latest record, Quality Window evaluates all active rules for the
affected variables based on the current dataset or view. The latest record is determined by the
active dataset or view, meaning different views may evaluate a different record as the latest.

Only alarms associated with the latest record are considered active. If no rules are violated on the
latest record, the alarms interface is disabled.

& QW6 Workstation 6.1.340 - Process Monitoring Example - o X
File Edit Views Update Tools Macros User Help
. [ -— T ) P>
@ & . 5 S » £ o Uy . @ . 9
Open Views Add Insert Copy Delete Range Chart. Filter Zaarn Reload Var Info Var Help. App Help Audit Trail Report Alarms Logln Help.
] Ivﬁ - Team Leader j 4
Date Time Auto Shift Team Team Batch Conveyor Oven Weight
I Shift Leader Number | Viscosity | Speed Temp. Lane1 | Lane2 | Lane3 | Average [n
Id {fpm) (F) (gm) of 3
900.0 140.0 400.0 600 | 600 [ 6.00 600 |3
| | yyyy-mm-dd | hh:mm:ss v3 vd v5 V6 vi v8 vo v10 vil | vi2 | vi3 via 1
149 400 6.1 78 5.3 645
015201100 000 1:S0P TOT:30A N ATEAWIN FREDIMIN iS50 s1s| s 3% 60 68 &1 631
051421 30 11:30PTO7:30A  ATEAM  FRED 133 127 348 60 50 6.0 60D |
06:14:40 30 11:30PTO7:30A  ATEAM  FRED 1344 878 135 389 64 74 56 6453
0715001001 [S01000 FE30F TO30A | ATEANTI N [FREDUS I S8 136 465 76 60 61 665
084521 10 7:30ATO3:30P  BTEAM  LAURE 134 906 | 136 408 58 63 55 593
—————————— —————————————— - an — — — e
Logshest | Ad !M! ontm\l Relate | Compare | Prioritize | Hat Chart | Trieto | Mutiine | QReport |
QWE\Sample A \Py M \g\Pi Monitoring QWT || |Record 100 of 100 | [ License: OK [2026-02-10 [3:03PM |

E+¢0G0IYNI0? RIVqADD mickdd ¢l at

If rules are violated, the Alarms screen opens automatically and displays one alarm panel per
affected variable. Each panel shows the violated rule, relevant limits or zones, and the full alarm
history for that variable.

& QW6 Workstation 6.1.340 - Process Monitoring Example: - [u] X
File Edit Views Update Tools Macros User Help

! & = » » H . Al @®.0

@ B . H #2 H & H .8 B B B L @ .

Open Views Add o - Cony Jelete ge Char Filter Zoom Reload Varlnfo  VarHelp  AppHelp | AuditTrail  Report Alarms (5) Logn Help

‘ There are § active alarms, 1 requires your acknowledgment. Add/Edit is disabled. (Click to review)

Batch Viscosity Batch Viscosity
/\ Rule: USL_Notification - The last point is greater than the Upper Specification Limit. Requires Acknowledgment, Sends Email
a Triggered at: 2026-02-10 15:07:31 by 'kelly’ on 'KELLYSURFACES'
&5 Value: 955
Record Time: 2026-02-10 15:06:01
(USL_Notification] The last pointis gr... Acknowledge Time: 2026-02-10 15:08:55
= * Corrective Actions / Details :
W’elght Lane 3 (gm)
[CSL-Notify] The last point is less than... Comment ‘ Var Info Var Help ‘ App Help
Conveyor Speed (fpm) Action Time LogsheetRecord  Value Rule Action Comment
AR S U R 2026-02-10 15:06:01 955 USL_Noti i C i
2026-02-10 15:08:03 2026-02-10 15:06:01 955 USL_Notif i i i i Error sending notif ion email. Invalid TO email address. 'kelly.gault@busitec
o 2026-02-10 15:08:02 2026-02-10 15:06:01 955 USL_Noti i i i ailure Error sending i tion email. Invalid TO email address. 'kelly.gault@busitec
2026-02-10 15:07:32 2026-02-10 15:06:01 955 USL_Notification Created Record added by user.
2026-02-10 15:07:30 2026-02-05 09:47:42 955 USL_Notification Cleared ‘Alarm automatically cleared. Reason: Record added by user.
2026-02-06 10:37:34 2026-02-05 09:47:42 955 USL_Notification Notified Acknowledged rule violation
2026-02-06 10:37:30 2026-02-05 09:47:42 955 USL_Notification Acknowledged Changed the widget
[ Joventeme.;r | Temp. (F) 2026-02-0509:48:48 2026-02-0509:47:42 955 USL_Notification Notified New rule violation

2026-02-05 09:48:25 2026-02-05 09:47:42 955 USL_Notification Created Record added by user.
2026-01-26 17:42:48 2026-01-20 18:28:22 1234 UCL Cleared Alarm automatically cleared. Reason: Record copied by user.
2026-01-20 18:28:33 2026-01-20 18:28:22 1234 UCL Created Record added by user.
2026-01-20 18:28:32 2026-01-20 18:07:33 1234 UCL Cleared Alarm automatically cleared. Reason: Record added by user.
2026-01-20 18:07:51 2026-01-20 18:07:33 1234 UCL Created Record added by user.

[LCL] The last pointis less than the L... [ETED =

A Alarms (5) [ Control| Relate | Compare | Prioritize | Hat Chart | Trieto | Mutiine | QReport |

Logsheet | Add
Q\Quality Window\QW g Monitoring QWT (Read-Only | Unacknowledged Alarms) Rule: USL_Notification | |Record 100 of 100 |Population | License: OK[2026-02-10 [3:09PM |

E+cO0GHINI0 Gel Gt O2RWsI0s Ra6odedqRGIIIOETE! Gt ol RN
Alarms fall into two behavioral categories depending on rule configuration:

¢ Informational alarms, denoted as yellow, which notify the user but allow work to continue
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Oven Temp. (F)
The last point is less than the Lower Control Limit 373

Required acknowledgement alarms, denoted as red, which must be acknowledged
before additional records can be added

Weight Lane 3 (gm)

A

L SL-Notify | The last point is less than the Lower i ion Limit. Requi Sends Emails.

When at least one alarm on the latest record requires acknowledgement, the application enters a
read-only state:

e Ared banner appears indicating that acknowledgement is required
e The Add/Edit tab is disabled

¢ Aredalarm indicator is shown in the toolbar

o Informational alarms remain visible but do not block data entry

G 8. ® B WE 5 TP P 8 EE B E LA 0

Open Views Filter d Reload Varlnfo  VarHelp  AppHelp | AuditTrail  Report Alzrms (5) Logln Help

‘ There are 5 active alarms, 1 requires your Add/Edit is di (Click to review) ‘

EfcGGUIUOYNIO Gc¢cl Gt 10 YqR3AcqRYU7¢ 00U

ll:ogshee; ﬂ M Alarms (5) | Qontrol‘ Belate‘ Compare ‘ Erioritize‘ Hat Chart‘ Trieto ‘ Multiline J QReport ‘

LO:‘\Ouality Window\QW Data\Sample Applications\Process Monitoring\Process Monitoring. QWT (Read-Only | Unacknowledged Alarms)
E+¢O0GUUIOYOIOR®Ac AT
To continue data entry, the user must acknowledge the required alarm by entering a comment and

confirming the acknowledgement. The Clear button clears the comment text only and does not
affect alarm state.

Once the required alarm is acknowledged:
e Theread-only restriction is removed
e Thebanneris cleared
¢ The alarm changes to a standard informational state

¢ The alarm remains visible untilit is cleared by subsequent data
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o
Fle_tat views Updat Mactes ne e
= - - = - — = =
G &6 7 B 5 B » LB - 2.0
e View a B e Copy  Deie Fitee Rt | Ve VaHep  AppHep | Audtisl  Repen Ay | Login Hep
Batch Viscosity ‘Weight Lane 3 (gm)
| Rule: LSL-Notity - The last point is less than the Lower Specification Limit. Requires Acknowiedgement. Sery
@ Triggered at: 2026-02-10 15.07:34 by kelly’ on KELLYSURFACES"
= Value: 20
Record Time: 2026.02-10 150601
(USL_Notification | The last imit Time: 2026.02-10 15:17:25
* Corrective Actions | Details :
8
than the Lower Limit. Requires .
Convayor Spesd (pm) Comment | Var infe ‘ Var Help | App Help ‘
Action Time LogshestRecord  Value Rule Action Comment
2026-02-10 151725 2.0 LSL-Notify Acknowledged sensor maif
2.0 LSL-Notify Notified New rule vio
2.0 LSL-Notify Created Record adde
last point is greater than the Upper Control Limit 1.8 LSL-Notify Cleared Alarm autom
SL-Notity Acknowledged fdsds
Oven Tomp. (11 .8 LSL-Notify Notified Acknowledg
1.8 LSL-Notity Acknowledged sdfsdfs
1.8 LSL-Notify Notified New rule vio
1.8 LSL-Notify Created Record adde
Cleared Alarm autorr
20260130 11:07:01  2026-01-30 11:05:44 Notified Acknowledg
20260130 11:06:67  2026-01-30 11:06:44 Acknowledged fdsafdsa
M R e e e 2026.01:30 11:06:19  2026.01.30 11:06:44 Notified New rule vio
20260130 11:05:52  2026-01-30 11:06:44 Created Record copi
O s 20260130 11:05:49  2026.01-26 17:41:33 Cleared Alarm autorr
[ 1
‘Lopsheet| A%6 & Al (5 | Gorrl] Rotate] Gompare | Prorize], Hst Gran ] Trea | Mot | Qtepor |
Qi Window D 0 Ruls LSLHotty | |Record 100 of 190 Pogulation |License: OK [2026-12-10 317 PH

E+c¢ 0G0 IOV NIOrRIRIcITIIOCHEIt UOYs a 0T nauUqlocdcel at

All alarm activity, including acknowledgements, comments, notifications, and automatic clears,
are recorded and retained. Users can review complete alarm history for the application using the
Alarms Report.

O W5 Workstation 61340 - Pracess Monicring Examgle - 8 x
Fie Edt Views Update Tooh Mkros Uss Help

G B-m oo oM oE BT P PR BB oW oE D 2. 0

oty oar Copy  Daie [ Mg | Vlo  ehap  Aspheb | AuitTul  Rapen sty | tagn vialp
Process Monitoring Example
Record Time App Version |Variable Name. [Value |Rule Required |Action Time
Weight Lane 2 (gm) 12.0 USL_! Yes |Created 2026-01-02 10:29:26  Record added by user.
Weight Lane 3 (gm) 12.0/USL_| Yes |Created 2026-01-02 10:29:26 | Record added by user.
Avg Diameter (cm) 6.0/ USL_| Yes |Created 2026-01-02 10:29:26 | Record added by user.
Weight Lane 2 (gm) 12.0 USL_H Yes |Notified 2026-01-02 10:29:36_| New rule violation
Weight Lane 3 (gm) 12.0 USL_Notif Yes |Notified 2026-01-02 10:29:38 | New rule violation
Avg Diameter (cm) | 6.0 USL_Notification | Yes |Notified 2026-01-02 10:29:39 | New rule violation
Weight Lane 2 (gm) | 120 USL_Notfication | Yes | Acknowledged
60018 |WeightLane 3 (gm) 12.0 USL_Notification | Yes
. Acknowledged rule violation
Weight Lane 2 (g} 120 USL_Notification | Yes |Notified i TRt
Avg Diameter (cm) 6.0 USL_Notification | Yes | Acknowledged
Acknowledged rule violation
Weight Lane 3 (gm) 12.0 USL_Notification | Yes |Notified Acknowiedoed ruls visation
Avg Diameter cm) | sousL Noteason | ves :‘Z:,“:‘:"’“"’ {Rekmowteged il vioaGon
Weight Lane 2 (gm) 12.0 USL_Notification | Yes |Cleared ‘Alarm automatically cleared. Reason: Application saved. Using QW6Admin
Weight Lane 3 (gm} | 12.0/USL_Notfication s |Cleared |Alarm automatically cleared. Reason: Application saved. Using QWGAdmin
Avg Diameter (cm) 6.0/ USL_Notification os ‘Alarm automatically cleared. Reason: Application saved. Using QW6Admin
2026-01-02 10:28:43 Weight Lane 2 (gm] 12.0/USL_Notification es Application saved. Using QW6Admin
60019  |Weight Lane 3 (gm] 12.0/USL_Notification es Application saved. Using QW6Admin
Avg Diameter (cm) 6.0/ USL_Notification es Application saved. Using QWGAdmin
Weight Lane 2 (gm] | 12.0/USL_Notification = |New rule violation
Weight Lane 3 (gm] | 12.0USL_Notification | Yes |Notified 2026-01-05 16:37:00 | New rule violation
Avg Diameter (cm) | 6.0 USL_Notification | Yes |Notified 2026-01-05 16:37:02 | New rule violation
Weight Lane 2 (gm) 120 USL_! Yes Cleared 2026-01-05 16:40:26  Alarm i cleared. Reason: Using
Weight Lane 3 (gm} 12.0 USL_t Yes |Cleared 2026-01-05 16:40:26 | Alarm clearsd. Reason: d. Using
Avg Diameter (cm) 6.0/ USL_| Yes |Cleared 2026-01-06 16:40:26 | Alarm clearsd. Reason: Using
Weight Lane 2 (g} 12.0 USL_t Yes |Created 2026-01-06 16:40:27 saved. Using
Weight Lane 3 (gm) 12.0 USL_H Yes |Created Application saved. Using GW6Admin
Weight Profile All Lanes XbarR 1 | 12.0 3up No |Created Application saved. Using QW6Admin
6.0020 | Avg Diameter (cm) | 6.0/USL_Notification Yes |Created |Application saved. Using QWGAdmin
Weight Lane 2 (gm) 12.0 USL_Notification | Yes | Notified New rule violation
Weight Lane 3 (gm) | 12.0{USL_Notification es  |Notified |New rule violation
Avg Diameter (cm) 6.0/ USL_Notification s |Notified New rule violation
Weight Lane 2 (gm] 12.0]USL_Notification s |Acknowledged
Weight Lane 3 (g} 12.0/USL_Notification s |Acknowledged
Bun Niameter (em1 AA1IRI Nafifiratinn os |Brknnuwiedned
Logsheet | Add| & Alams (5) | Control | Relate | Comgare | Priortize | Hat Chart | Treto | Mutiline  QRapon
@ \Quality WindawQW Data\Sample Appli ng. Rule: LSLHotify| | Record 100 of 100 [Population | License: OK | 2026-02-10 318 PM

E+CO0GUNUIOYNIO Gc¢l Gt AUGYI q

Managing Rules

Rules are created and maintained in the Rules & Alarms administration console in the QW Admin
Dashboard.
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This is where administrators enable rules for an application, define rule logic, and optionally

configure acknowledgement and email notifications.

HEERE a8 e

®@ Enable Rules and Alarms

ucL The last point is greater than the Upper Control Limit

LcL The last point is less than the Lower Control Limit

Properties  Alarm Notifications Acknowledgement Notifications

Rule Identifier
usL () Require Acknowledgement

points
!
Masximum points

1

Condition

Zone

USL - Upper Spec. Limit (White) ~

Description

The lest point is greater than the Upper Specification Limit

Azt tocUT O Gel Gt IOET RaVl

Enable rules for the application

Use Enable Rules and Alarms to turn rule evaluation on for the application. If rules are not enabled,

alarms will not be evaluated and the Alarms tab will not displayed in QW workstation.

HEES ™A 88 e

@ Enable Rules and Alarms

E;

Ef¢cO0GUUIOYNIORS AL AY+IOqVYOWUe AG IO 2 013t 10c UT toc tiel ¢

Rule Definitions list

The Rule Definitions list shows all configured rules. Selecting a rule loads its settings below.

The listincludes:

¢ Name - The rule identifier used throughout the application

o Description —The user-facing description shown when the rule is violated

Page 10 of 35
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Rule Definitions

Name Description

uUsL The last point is greater than the Upper Specification Limit
LsL The last point is less than the Lower Specification Limit
ucL The last point is greater than the Upper Control Limit

LcL The last point is less than the Lower Control Limit

Properties  Alarm Notifications Acknowledgement Notifications

Rule |dentifier

usL O Require Acknowledgement

E+¢cO0GUIUIOYNIOc IOt DG UHEQET Ol 201l

Rule settings tabs
The lower panel contains three tabs. These tabs control how the rule behaves and how users are

notified.

Properties
Properties define the rule logic and whether acknowledgement is required.
Key fields:

¢ Rule Identifier — The rule name

¢ Require Acknowledgement - When enabled, the alarm requires acknowledgement in the
view where the record was entered

e Minimum points / Maximum points — The number of recent points evaluated by the rule
e Condition-How values are compared (for example, greater than or less than)

e Zone-Thereference used for comparison (for example, USL, LSL, UCL, target, warning
zones)

o Description — Text shown to the user when the rule is violated

Properties  Alarm Notifications  Acknowledgement Notifications

Rule Identifier
UsL ] Require Acknowledgement

Minimum points
1

Maximum points
1

Condition
> v]
Zone

|USL - Upper Spec. Limit (White) v|
Description

The last point is greater than the Upper Specification Limit
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Notifications

Notifications allow administrators to send email messages when alarms are triggered or
acknowledged. Notifications are configured at the rule level and can be enabled independently for
alarm events and acknowledgement events.

Notifications are optional and disabled by default. Administrators decide which rules should send
notifications and which events should generate emails. Busitech recommends that admins
configure distinct rules for notifications vs other rules.

Email delivery requires that system-wide email settings be configured in the Email Settings
console within Quality Window Administrator. Rule-level notification settings control 5 6 |Jethails
are sent, while the Email Settings console controls 6 Y shey are sent.

s,
Email Settings
EGcRUIENDgqqRUNt tOf #Y U
Refer to the Email Notifications — Admin Guide for instructions on configuring SMTP settings,
sender information, and system-level email behavior.

Notification Types

Quality Window supports two types of email notifications.
Alarm Notifications - Sent when a rule is violated on the latest record.
Acknowledgement Notifications - Sent when an alarm is acknowledged by a user.

Both notification types use the same email configuration interface but differ in when they are sent
and which tokens are available.

Email Formats (Text and HTML)

Each notification email includes both a plain text version and an HTML version.

Email clients decide which version to display based on client capabilities and user settings. The
HTML version supports formatting, layout, and emphasis. The text version ensures compatibility
with all email clients and configurations.

Text and HTML message bodies are configured independently. Administrators should ensure that
both formats are drafted, as recipients may see either version depending on their email client.
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£ Rules & Alarms
HESE A B8 e
@ Enable Rules and Alarms

Rule Definitions

Quality\Window

The continuous improvement software

Name Description

The last point is greater than the Upper Specification Limit

LsL The last point is less than the Lower Specification Limit
ucL The last point is greater than the Upper Control Limit
LcL The last point is less than the Lower Control Limit

Properjles Alarm Notifications  Acknowledgement Netifications

[ Enable alarm notifications for this rule

From notify@busitech.com

To

Subject QW Alert - %RULE% Vialation for %VARIABLE% in %TITLE%

Text HTML
Rule: %RULE% - %RuleDescription%

Application: %TITLE%
Application File Path: %FILEPATH%

Record Details:

Date Time: %DATE% %TIME

Variable: v IABLENOS - %VARIABLE®:
Position: %VARIABLEPOSITION%

Value: 3:VALUE%:

User: %USERNAME%

Reset to default

E+c MG D G

Message Templates and Tokens

Ei'
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Notification messages support the use of tokens that are replaced with alarm-specific or
application specific values at send time, such as variable name, rule, value, user, and time.

Tokens are entered directly into the subject and message body fields using the token names shown
in the table below. Tokens must be typed exactly as documented.

Not all tokens are available for every notification type. Some tokens are specific to alarm
notifications, while others are only available for alarm acknowledgement notifications.

Notification Email Tokens

Token Description Alarm|Acknowledgement

Identifier of the rule that triggered the

%RULE% numer " rlgger Yes Yes
alarm
Description of the rule that triggered the

%RuleDescription% S u rigger Yes Yes
alarm

% FEILEPATH% File paTth and name of 'Fhe épplication Yes Yes
that triggered the notification
Application title. Includes the view name

%TITLE% L Yes Yes
if applicable

%VARIABLE% la\llzrrnnf of the variable that triggered the Yes Yes

CLLALTY SFTWARE S TIOHE [BUSTECHCOM
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Token Description Alarm/Acknowledgement
% VARIABLENO% Yariable index in jche application, Yes Yes
independent of view
Variabl ition in the Logsheet
9%VARIABLEPOSITION% arlable position In the Logsheet or Yes Yes
current view
%VALUE% Value that triggered the alarm Yes Yes
%USL% Upper Specification Limit Yes Yes
%LSL% Lower Specification Limit Yes Yes
%UCL% Upper Control Limit Yes Yes
%LCL% Lower Control Limit Yes Yes
%UWL% Upper Warning Limit Yes Yes
%LWL% Lower Warning Limit Yes Yes
%TGT% Target value Yes Yes
9%DATEY% D?te of the Logsheet record that Yes No
triggered the alarm
%TIME% Ti.me of the Logsheet record that Ves No
triggered the alarm
User associated with the event. For
alarm notifications, this is the user who
%USERNAME% entered the data. For acknowledgement | Yes Yes
notifications, this is the user who
acknowledged the alarm
Formatted string identifying who
triggered the alarm. Displays' a
%TRIGGERED_BY% rlgger awarm. DISpiays USermname - -y, o No
on computer' when a computer name is
available, otherwise 'username’
Dat d ti hen the al
9%TRIGGERED_AT% ate andtime when the aiarm was Yes Yes
triggered
Date of the record associated with the
%RECORD_DATE% No Yes
acknowledged alarm
Time of the record associated with the
%RECORD_TIME% No Yes
acknowledged alarm
Formatted string identifying who
acknowledged the alarm. Displays
%ACKNOWLEDGED_BY% 'username on computer' when a No Yes
computer name is available, otherwise
'username’
Dat dti hen the al
%ACKNOWLEDGED_AT% ate and time When the alarm was No Yes
acknowledged
El d time bet L tri d
%TIME_TO_ACKNOWLEDGE%| PS¢ Ime between alarmtriggerand | Yes
acknowledgement
Page 14 of 35
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Token Description Alarm/Acknowledgement

Corrective action or acknowledgement

%REASON% No Yes
comment entered by the user

Reset to Defaults

The Reset to Defaults action restores the default message content for the currently selected tab
only.

When the Text tab is active, only the text message content is reset. When the HTML tab is active,
only the HTML message content is reset.

Resetting one format does not affect the other.

Fosition: SaVARIABLERUS! UMY
Value: TaVALUES:
User: %USERMAME:

Reset to default

E+f¢O0GUIUIOYNIIOqs6 1IJI0AILIE OYiepR YOt R Y & DR OB @ ga Uton Y1 1O
Alarm Notifications

Alarm notifications are sent when a rule is violated on the latest record.

When enabled, a single notification is sent for the alarm event using the configured text and HTML
templates.
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Properties Alarm Notifications  Acknowledgement Notifications

B Enable alarm notifications for this rule

From notify@busitech.com

To

Subject QW Alert - %RULE%: Violation for %VARIABLES: in %TITLE:

Text HTML

Rule: 25RULE%: - %eRuleDescription®

Application: %TITLE%
Application File Path: SFILEPATH:

Record Details:

Date Time: %DATEY %TIMES

Variable: v3VARIABLEMO?: - %VARIABLE
Position: %VARIABLEPOSITION%

Value: %VALUES:

User: S5USERMNAMES:

Reset to default
EfcO0CGu&lNt0 YqR3HC qRY Ut togc A
Acknowledgement Notifications
Acknowledgement notifications are sent when an alarm is acknowledged by a user.

Acknowledgement notifications can be enabled regardless of whether Require Acknowledgement
is selected for the rule. These notifications may include acknowledgement-specific information,
such as user comments, depending on the tokens used.

Properties Alarm Notifications Acknowledgement Notifications

B Enable acknowledgement notifications for this rule

From notify@busitech.com

To

Subject QW Alarm ackowledgement - %RULE: Violation for %VARIABLEY in aTITLE%

Text HTML

Alarm triggered by rule: %RULE - %:RuleDescription® was acknowledged

Application: %TITLE:
Application File Path: %aFILEPATH%

Record Details:

Date Time: %:RECORD_DATE% %RECORD_TIME?:
Application Variable: v3eVARIABLENO% - %:VARIABLES
Value when triggered: %VALUES

Acknowledgment Information:

Reset to default
Efc¢c 0 GHUWYs i UOYIGRIZEG qRY Ut 10g¢ H
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Toolbar actions

The toolbar provides shortcuts for maintaining the rule list, including adding, deleting, copying, and
reordering rules, along with saving and reloading changes.

H EHEE o 2ad 338 @

From left to right:

1. Saverules 7. Paste

2. Addnewrule 8. Delete selected rule
3. Insert new Rule before 9. Reload currentfile
4. Insertnew Rule after 10. Load default rules
5. Undo 11. Help

6. Copy

Understanding Rule Zones

This section explains how rule zones work and how Quality Window decides what values to
compare when evaluating a rule. It is primarily intended for administrators configuring rules.
Operators may also find it useful as a reference when reviewing alarms.

Arule answers the question: “? RT Ot YOG WJq6 RUNKz Uzt 2¢c 06 ¢ GGLIUn
A zone answers the question:“9 Y G G¢ | 13T KOq Y 105 6 ¢ an

Every rule uses a zone to select a reference value, such as a specification limit, control limit, target,
or previous value. The rule’s condition then compares your data to that reference.

Understanding zones is important before building rules, because the same condition can behave
very differently depending on the selected zone.

How Zones Are Used During Rule Evaluation

When a rule is evaluated, Quality Window follows this process:
1. It collects recent data points based on the rule’s Maximum setting.
2. Itdetermines a numeric reference value based on the selected zone.
3. Iltcompares each data point, or range value, to that reference using the rule’s Condition.
4. It counts how many comparisons meet the condition.
5. If atleast the Minimum number of points match, the rule triggers.
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If multiple rules are violated for the same variable, only the rule highest in the rule list triggers.

Data Values vs. Range Values

Most zones compare actual measured values, such as temperature, weight, or pressure. These are
referred to as data values.

Some zones compare ranges instead. A range is the absolute difference between two consecutive
data points.

Example:
If one value is 10 and the next value is 14, the range is 4.
Range zones always begin with R-.

Range rules require at least two data points. If only one data point exists, range rules are skipped.

Rule Zone Types

Rule zones fall into several categories depending on what they reference. The zone name shown in
the rule editor is listed first, followed by a plain-language explanation.

Specification, Control, and Warning Limit Zones

These zones compare data values to limits defined for the variable.

USL (Upper Specification Limit)
LSL (Lower Specification Limit)
UCL (Upper Control Limit)

LCL (Lower Control Limit)

UWL (Upper Warning Limit)
LWL (Lower Warning Limit)

Behavior notes:
o [fthe corresponding limit type is blank, the rule is skipped.
e [fthe limitis fixed, the fixed value is used.
e Otherwise, the calculated limitis used.

These zones are commonly used for out-of-spec and out-of-control detection.

Target and Average Zones

TARG (Target)
Uses the variable’s target value. If the variable uses a fixed target and a fixed-based target method,
the fixed target is used. Otherwise, the calculated target is used.

AVG (Average)

Uses the calculated average value directly.
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These zones are typically used for centering and bias detection rules.

Sigma-Style Zone Aliases

The following zones are shorthand labels that map directly to calculated limits. They do not change
rule behavior; they only select which calculated limit is used.

+4S maps to calculated USL
+3S maps to calculated UCL
+15S maps to calculated UWL
-15S maps to calculated LWL
-3S maps to calculated LCL
-4S maps to calculated LSL

These zones are useful for teams familiar with sigma-based SPC terminology.

Previous Value Zone

PREV (Previous Value)

This zone uses the previous data point as the reference value. As the evaluation window advances,
the previous reference updates automatically.

This zone is commonly used for:
e Increasing trend rules
e Decreasingtrend rules
o Detecting sudden jumps or drops

When rule highlighting is enabled, both the current point and the previous reference point are
highlighted.
Range Zones

Range zones compare the difference between consecutive data points rather than raw values.

R-UCL (Range Upper Control Limit)
R-UWL (Range Upper Warning Limit)
R-AVG (Range Average)

R-LWL (Range Lower Warning Limit)

Range limits are taken from the variable’s range limit configuration.
Previous Range Zone
R-PREV (Previous Range)

This zone compares the current range to the previous range. As the evaluation window advances,
the previous range reference updates automatically.
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This is commonly used to detect increasing or decreasing variability.

Zones and Alarm Behavior

Zones define when a rule is violated by selecting the reference value used during evaluation. What
happens after a rule triggers—such as alarm visibility, acknowledgement requirements, and
notifications—is controlled by rule configuration and is independent of the zone used.

Any rule, regardless of zone type, may require acknowledgement depending on how it is configured.

How to Build a Rule

Rules are created using the Rules & Alarms editor. Each rule defines the condition that will be
evaluated when data is entered for a variable.

To create a new rule:

1.

2.

Click Add New to create a new rule in the rule list.

Assign a Rule Identifier. This identifier is used throughout the application, including alarm
displays and reports.

Set the Minimum and Maximum points to define the evaluation window:
o Maximum specifies how many recent records are evaluated.
o Minimum specifies how many of those records must meet the condition.
o Example: “2 of the last 3 above UWL” uses Minimum = 2 and Maximum = 3.

Select a Condition that defines how values are compared (for example, greater than or less
than).

Choose a Zone, which defines the reference value used for comparison (such as a
specification limit, control limit, target, or previous value).

Enter a Description. This text is shown to users when the rule is violated and should clearly
explain what the rule checks.

Rule Definitions

Propestie:  Alarm Notifications  Acknawledgement Natficatiens

Rusle Identifier
Require Acknowledgement

Minimum points
Maximum points
Condition

Zone.

Description

E+c¢0GUIJEOMAOIINIOE+ Gl RIURAD
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Optional Rule Behavior

In addition to defining rule logic, administrators can optionally configure how alarms behave when
the rule is violated.

Available options include:

¢ Require Acknowledgement - When enabled, the alarm must be acknowledged before
additional records can be added in the view where the data was entered.

¢ Alarm Notifications — Sends an email when the rule is violated, if enabled.

¢ Acknowledgement Notifications — Sends an email when the alarm is acknowledged, if
enabled.

These options are configured using the Alarm Notifications and Acknowledgement Notifications
tabs and are disabled by default unless explicitly enabled.

Properties  Alarm Notifications Acknowledgement Notifications

Rule Identifier
Ef¢O0GUUIOYNIOl 20 1OIT RVl Oge At ton Y1 1005 1Ol 2 G 130T 133 C

Once configured, the rule can be saved and reused across multiple variables and views.

Rule Order Matters

Only one rule per variable will trigger. The rule that’s highest in the list wins if multiple are violated.
Prioritize your most important rules by placing them higher in the list. You can sort the rules anytime
by drag and dropping them in new order in the Rule List panel.

Name Description
LcL The last point is less than the Lower Cortrol Limi
n The last three peints entered are less than the Lower Waming limit (Yellow)

Ap The last three peints entered are greater than the Upper Waming imit (Yelow,]
Sup Each of the last five points are greater than the previous value

Each of the last five points are less than the previous value

Tup The last seven points are all greater than the target value for this variable.

7dn The last seven points are all less than the target value for this variable.

How to Apply Rules to a Variable

Rules don’t do anything until they’re assigned to a variable. To do that:
1. Openyour application in the Maintain Applications editor
2. Select the variable you want to apply rules with

3. Clickthe Active Rules (...) button in the property window to open the Rule Selection Dialog.
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B QW6 Administrator build 6.1.260 = [m] Pad
File  Window Help Kelly Gault
== RERT=A )

Main Menu Process Monitoring. QW T X |
Add New Variable [ - | Filter Varizbles x |3 X o 4]0 o270 M|GEH E E B
Variable View | Grid View | General View | Change Log | Message Log ‘ Report Documents ‘

VE  Name Type & Varable Detailz
6 | Team_Leader Lookup Lower Waming Limit E Calc
7 | Batch_Number Text Lower Cortrol Limit I Fixed 374.9

Lower Specification Limit [] Fixed 349.9
8 |Batch_Viscosty Numeric Minimum Value 325
9 |Conveyor_Speed_fipm) Mumeric Calculate Limits Based On Population

T T — mmLLCL&“'%
11 | Weight_Lane 1_{gm) MNumeric
12 | Weight_Lane 2_{gm) Numeric Protected No
5 Sampling Plan 1

13 | Weight_Lane 3_(gm) Mumeric Input Fle
14 | Weight_Average_of 3 Calculsted Output File
15 | Weight_Range_of 3 Calculated Units of Measure grees F

Report Type Variable
16 | Weight_Profile_All Lanes Calculsted Custom Properties (Collection)
17 |Weight Profile_All Lanes_xbarR Calculated b4 Help File PM_Oven_Temp_Help pdf

° C\Quality Window\ QW Data\Sample Applications\Process Monitoring\Process Monitoring. QWT

4. Selectthe appropriate rules for the selected variable and click OK to save.

| Rules Editor X
|
Name Description |
[J USL_Motfication The last point is greater than the Upper Specffication Limit
I @ usL The last point is greater than the Upper Specification Limit
|| @ LsL The last point is less than the Lower Specification Limit
@3 ucL The last point is greater than the Upper Control Limit |
B cL The last paint is less than the Lower Contral Limit |
| [ 3dn The last three points entered are less than the Lower Waming | {
T The last three points entered are greater than the Upper Wamil |
; B 5up Each of the last five points are greater than the previous value.| |
B 5dn Each of the last five points are less than the previous value.
) Fup The last seven points are all greater than the target value forth
| [ 7dn The last seven points are all less than the tanget value for this v

Select Al Clear Cancel

5. Repeat this process for each variable that requires rules/alarms.

Once rules are assigned, they are evaluated each time a record is added or the latest record is
edited. If arule is violated, an alarm is generated based on the rule configuration.

nnAnek@ 3t 0ct + RDUJT togqYHo2¢el ReHGO Y toRe UKOHIOR2t qYG RANT OGS
cutaVYst Ol GRURY ql ¢qVYIl t IOqYOqllt qtol 2 1Jt KOs Ra 6 Ye qlORG GE H

HIJ6¢c2RYI O JGUUT RUNKY U6 IJOE HqR21JK02 RUJIs g
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Disabling or Deleting Rules and Alarms

Administrators may need to disable rules, remove rules from variables, or delete rules entirely as
processes change. When this occurs, Quality Window automatically clears any affected alarms
and updates the user interface and reporting accordingly.

CAUTION - It should be noted that deleting a rule may impact multiple QW Applications
as Rule definitions are shared across all QW Applications.

This ensures that alarms always reflect the current rule configuration and that obsolete or inactive
rules do not continue to appear.

Disabling rules for a variable

When a rule is removed from a variable in the Maintain Applications editor or Views Manager:
e Any active alarms associated with that rule are immediately cleared.
e Thealarmno longer appears in the Alarms tab.
e Thealarmis marked as cleared in the Alarms Report.
e Theclearaction includes a reason indicating that the rule was removed or deactivated.

This behavior applies regardless of whether the alarm previously required acknowledgement.

Deleting rules from the Rules and Alarms Editor

When a rule is deleted from the Rules and Alarms Editor:
¢ Alarms for that rule are no longer shown in the Alarms tab.
e Any existing alarm history for the rule is preserved in the Alarms Report.
o Historical alarms are marked as cleared with a reason indicating that the rule was deleted.

Deleting a rule does not remove historical alarm records, but it does ensure they no longer appear
as active alarms.

Alarm visibility after rule changes

After rules are disabled, removed, or deleted:
¢ The Alarms tab will never display alarms for rules that are no longer active.

¢ The Alarms Report will show those alarms as cleared, with the reason indicating that the
rule was removed or deactivated.

e Operators are not required to acknowledge alarms that were cleared due to rule changes.

This prevents users from seeing or interacting with alarms that are no longer relevant.
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Application refresh behavior

When an administrator changes rule configuration, the application refreshes in the same way it
does when data changes.

As aresult:
e Alarm visibility may update immediately based on the new rule configuration.
e Alarms may appear or clear based on the updated rules.
e Users may see changes in the Alarms tab without entering new data.

This ensures alarm behavior always reflects the current administrative configuration.

Alarms Report

Quality Window includes a built-in Alarms Report that provides a detailed history of rule violations
for the current application. The report is designed to support audits, investigations, traceability, and
continuous improvement activities.

The Alarms Report shows alarm activity based on the currently loaded dataset or view and reflects
the same filtering applied in the workstation.

<Insert Image: Alarms Report showing multiple alarm entries across variables>

What the Report Shows

For each alarm event, the report includes:

Column Name Description
Record Time The date and time of the record where the alarm was triggered
App Version The version f)f.the Quality V.Vindoyv application at the time the alarm occurred
(tracks administrative configuration changes)
Variable Name The variable associated with the alarm
Value The variable value that triggered the alarm
Rule The rule identifier that was violated
Required Indicates whether acknowledgement was required for the alarm
Action The action taken (for example, triggered, acknowledged, or cleared)
Time The date and time the action occurred
Comment Any user-entered comment associated with the alarm or acknowledgement
User The user who performed the action
Computer The workstation where the action occurred
Page 24 of 35
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This information allows teams to review not only when alarms occurred, but also how they were
handled.

O 6 Wsktaion 61240 - Process Mg Ecangle - o x
Fie ot Views Updte Took Maaos User_Help
. 3 - B ; r
W 8.4 B oH e P L. B i< . S 2.0
Opn Ve Asd B e Copy  Duer e Rosd Vi e Hep | AuaTd  Rwot | Awms | legin o
Process Monitoring Example |
Record Time Version |Variable Name [Vaiue [Rule | Required |Action omment |
Weight Lane 2 (gm) 120 USL_Notfication s |Create ecord added by user.
Weight Lane 3 (gm) 120 USL_Notfication s |Create ecord added by user. |
[Ava Diameter (cm) 6.0 USL_Notification s |Create ecord added by user.
Weight Lane 2 (gm) 120 USL_Wotification | Yes _[Noifi ew rule violation |
Weight Lane 3 (gm) 12,0 USL_Notification | Yes _|Notifie &w rule violation
i fcm) | 60,USL_Notification | _Yes _|Noife [New rule violai |
Weight Lane 2 (gm) | 120/USL_Notification | Yes _|Acknowledged
60018 |Weight Lane 3 (gm) | 120/USL_Notification | Yes _|Acknowledged |
Weight Lane 2 (gm) 120 USL_Notfication | Yes | Notified |
Avg Diameter (cm) 6.0 USL_Notification | _Yes
Weight Lane 3 (gm) 120 USL_Notification | Yes  [Notified ]
vy Dismeter (cm) 6.0/ USL_Notification | Yes ;Z'fw"::"’d"“ 1548 | Aekmowisaged rlk viciaion ]
Weight Lane 2 (gm) | 120/USL_Notification | Yes |Cleared 50 | i Re 1 i |
Weight Lane 3 (gm) 120 USL_Notfication s [Clears: Reason: Application saved. Using GWSAdmin
vg Diameter (cm) 6.0/USL_Notification s '@.- e Reason: ‘saved. Using QW6 Admin |
20260102 10:28:43 Weight Lane 2 (gm) 12.0 USL_Notification s |Creates ppiication saved. Using QW6Admn
60019 [Weight Lane 3 (gm) 120/USL_Nofification | Yes _|Create pplication saved. Using QWEAmin |
Avg Diameter (cm) 6.0 USL_Notification | _Yes _|Create pplication saved. Using QWSAGmIn
Weight Lane 2 (gm) | 120, USL_Notification | _Yes _|Notifie [New rule violation ]
Weight Lane 3 (gm) | 120,USL_Notification | _ Yes _|Notified 100 New rule violation
Avg Diameter (cm) | 6.0JUSL_MNoification | Yes _|Nofified |New rule violation |
Weight Lane 2 (gm) | 120USL_Notification | Yes _|Cleared Alarm automatically cleared. Reason: Application saved. Using QW8 Admin
Weight Lane 3 (o) 120/USL _Notfication | Yes |Cleare Resson: saved. Using QWSAdmin |
wg Diameter (cm) 6.0 USL_Notification | Yes _|Clearex Reason: Application saved. Using GW6Admin
Lane 2 (gm) 120 USL_Wotfication | Yes _|Creates :27_ Application saved. Using GWSAdmin |
ight Lane 3 (gm) 120 USL_Wotification | Yes _|Create Application saved. Using GWEAmin
nt Profile All Lanes XbarR 1 | 12.0 3up | No |create 27 Application saved. Using QWSAdmin |
6.0020 | Avg Diameter (cm) | 6.0/USL_Notification Yes |Created Application saved. Using QW6Admin
Weight Lane 2 (gm) | 120/USL_Netification | Yes _|Notified :35_ New rule violation |
i 120 USL_Notification | Yes _|Notified New rule violation
| 6.0 USL_Notfication | Notified 139 New rule violation |
Weight Lane 2 (gm) 120 USL_Notfication | Yes _|Acknowiedged
12.0 USL_Notification |
EOTISI Notificafion | Ves |&rknawiedned

Logsheet| Ada| & Aams (5) | Conol| Reiste | Compare | Promize tiat Chsn | Tneto | Matine _QReport
@ Quai \Samph awr Rl USL 3oy | |Recerd 100 of 100 [Populaion | Liense: O 20260210 (318 PM
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Filtering Behavior

The Alarms Report is directly tied to the active dataset or view. Any filters applied in the Logsheet—
such as date range, variable selection, or other filters—are automatically reflected in the report.

This ensures the report always matches the data currently being reviewed.

Accessing the Report
The Alarms Report can be accessed in two ways:
1. Openthe Alarms tab then select the QReport Tab.

2. Use the Report toolbar menu and select Alarms Report.

=l
Ay |-
Report

Alarms (2) |

Statistics Report
Relationship Report
Comparison Report
Alarms Report
Custom Report

Ef¢cGGUNIOYNIOANDGYI qto?1 YGT Ys U

Using the Report

The Alarms Report provides a read-only view of alarm history and user interactions. It is intended
for review and analysis, not for modifying alarm state.
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To export the report:
e Open the Edit menu and select Copy

e Paste the contents into Excel or another spreadsheet application for sorting, filtering, or
sharing

The Alarms Report serves as the primary reference for reviewing historical alarm activity within
Quality Window.
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Appendix A- Common SPC Rules

This section outlines frequently used SPC rules with guidance on what they detect, how to
configure them in Quality Window, and when to use them.

This section outlines both preconfigured and commonly used SPC rules with guidance on what they
detect, how to configure them in Quality Window, and when to use them. All of these rules are part
of the default rule set included with Quality Window. You can use them as-is or customize them as
needed.

Default Rules

These standard SPC rules are the default rules that are preconfigured in Quality Window by default.

Rule ID: USL

What It Detects: The most recent value is above the Upper Specification Limit.
How to Configure in QW:
¢ Minimum:1
¢ Maximum:1
¢ Condition: >
e Zone:USL
Why It's Useful: Flags data that’s out of spec, potentially violating product or regulatory tolerances.

When to Use: Always, for any variable with defined specification limits.

Rule ID: LSL

What It Detects: The most recent value is below the Lower Specification Limit.
How to Configure in QW:

e  Minimum:1

¢ Maximum: 1

e Condition: <

e Zone:LSL
Why It's Useful: Same as USL but catches failures on the low end.

When to Use: Always include for spec-critical variables.

Rule ID: UCL

What It Detects: The most recent value is above the Upper Control Limit.
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How to Configure in QW:
e  Minimum:1
e Maximum: 1
¢ Condition: >

e Zone:UCL

Why It's Useful: Flags statistical outliers that signal the process is unstable, even if still in spec.

When to Use: Always. Standard control chart rule.

Rule ID: LCL

What It Detects: The most recent value is below the Lower Control Limit.
How to Configure in QW:

¢ Minimum:1

e Maximum: 1

e Condition: <

e Zone:LCL
Why It's Useful: Same as UCL, but for low-side instability.

When to Use: Always, alongside UCL.

Rule ID: 3up

What It Detects: Three consecutive points above the Upper Warning Limit.
How to Configure in QW:

e Minimum: 3

¢ Maximum: 3

¢ Condition: >

e Zone: UWL

Why It's Useful: Captures emerging process shift in the yellow zone before it exceeds control
limits.

When to Use: Useful for early warnings where high-side bias could lead to issues.

Rule ID: 3dn

What It Detects: Three consecutive points below the Lower Warning Limit.

How to Configure in QW:
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¢ Minimum:3
e Maximum: 3
e Condition: <
e Zone: LWL
Why It's Useful: Same as 3up but for catching low-side shifts.

When to Use: Use in conjunction with 3up for balanced early-warning coverage.

Rule ID: 5up
What It Detects: Five points in a row that are increasing in value.
How to Configure in QW:
¢ Minimum: 4
¢ Maximum:5
¢ Condition: >
e Zone: PREV
Why It's Useful: Detects strong upward trends, often linked to process drift or loading.

When to Use: Recommended for trending analysis. A good choice for processes with known wear-
in or buildup behavior.

Rule ID: 5dn
What It Detects: Five points in a row that are decreasing in value.
How to Configure in QW:
¢ Minimum: 4
e Maximum:5
¢ Condition: <
e Zone:PREV
Why It's Useful: Same logic as 5up, but for declining trends.

When to Use: Useful in monitoring process degradation, tool wear, or pressure loss.

Rule ID: 7up
What It Detects: Seven consecutive points above the target value.
How to Configure in QW:

e Minimum:7
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e Maximum: 7
e Condition: >
e Zone:TGT
Why It's Useful: Captures long-term upward shifts without needing to exceed control limits.

When to Use: Ideal when the mean itself is critical and staying centered is a must.

Rule ID: 7dn
What It Detects: Seven consecutive points below the target value.
How to Configure in QW:
e Minimum:7
e Maximum:7
e Condition: <
e Zone:TGT
Why It's Useful: Same as 7up but for detecting low-side bias over time.

When to Use: Especially useful when low-side drift could affect safety or performance.

Additional Rules

Beyond the built-in rules, Quality Window also supports a wide range of SPC patterns commonly
found in the literature (such as the Western Electric rules and Nelson rules). These can be
implemented manually using the same rule creation process. This section documents several
advanced or supplemental rules that experienced quality teams may want to explore to improve
early detection, catch trends, or meet compliance standards.

Rule ID: 1x3S

What It Detects: One point beyond the upper or lower control limit (typically +3 standard
deviations from the mean).

How to Configure in QW:
¢ Minimum:1
e Maximum: 1
e Condition: >for UCL, <for LCL
e Zone:UCLorLCL

o Create two rules: one for high-side, one for low-side
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Why It's Useful: Catches sudden spikes or drops that indicate a major deviation from expected
process behavior.

When to Use: Always. This is the foundational SPC rule and should be active for all critical numeric
variables.

Rule ID: 2x3UWL

What It Detects: Two of the last three points above the upper warning limit (between +1.5¢ and
+30).

How to Configure in QW:
e Minimum: 2
e Maximum: 3
¢ Condition: >
e Zone: UWL
Why It's Useful: Early detection of a potential upward shift before control limits are crossed.

When to Use: For moderately sensitive processes or when early warning is desired without
excessive alarms.

Rule ID: 2x3LWL

What It Detects: Two of the last three points below the lower warning limit.
How to Configure in QW:

e Minimum: 2

¢ Maximum: 3

e Condition: <

e Zone: LWL
Why It's Useful: Same as 2x3UWL but for catching downward trends.

When to Use: Where low-side deviations are just as risky or require early intervention.

Rule ID: 4x5TGT+
What It Detects: Four out of the last five points above the target line (or mean).
How to Configure in QW:

e Minimum: 4

e Maximum:5

e Condition: >
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e Zone:TGT
Why It's Useful: Identifies consistent bias above center that might not break warning/control limits.

When to Use: Useful when small but persistent bias is a concern, especially in processes with tight
margins.

Rule ID: 4x5TGT-

What It Detects: Four out of the last five points below the target.
How to Configure in QW:

e Minimum: 4

¢ Maximum:5

e Condition: <

e Zone:TGT
Why It's Useful: Same as 4x5TGT+ but for detecting low-side bias.

When to Use: Same as above; consider pairing both rules.

Rule ID: 6INC
What It Detects: Six points in a row trending upward.
How to Configure in QW:
e Minimum:5
e Maximum: 6
¢ Condition: >
e Zone:PREV
Why It's Useful: Detects emerging upward trends that might indicate process drift or tool wear.

When to Use: Ideal for batch or continuous processes where gradual increases can signal future
failures.

Rule ID: 6DEC

What It Detects: Six points in a row trending downward.
How to Configure in QW:

e Minimum:5

e Maximum: 6

e Condition: <
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e Zone:PREV
Why It's Useful: Catches gradual downward trends before control limits are crossed.

When to Use: Especially helpful in preventative maintenance and quality assurance for descending
measurements.

Rule ID: SONE
What It Detects: Eight consecutive points on one side of the target (above or below).
How to Configure in QW:
e Minimum: 8
¢ Maximum: 8
e Condition: > (or < for below)
e Zone:TGT
Why It's Useful: Highlights sustained process shift even if values are within control limits.

When to Use: Good for detecting subtle but consistent changes in centering. Recommended for all
stable processes.
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Appendix B: Rule Zones — Quick Reference

LSL

UCL

LCL

UWL

LWL

TARG

AVG

+4S

+3S

+158

-15S

PREV

R-UCL

Data values

Data values

Data values

Data values

Data values

Data values

Data values

Data values

Data values

Data values

Data values

Data values

Data values

Data values

Data values

Range
values

Upper Specification
Limit

Lower Specification
Limit

Upper Control Limit

Lower Control Limit

Upper Warning Limit

Lower Warning Limit

Target value

Calculated average

Calculated Upper
Specification Limit

Calculated Upper
Control Limit

Calculated Upper
Warning Limit

Calculated Lower
Warning Limit

Calculated Lower
Control Limit

Calculated Lower
Specification Limit

Previous data point

Range Upper Control
Limit

Skipped if limit type is blank. Uses fixed limit
if defined, otherwise calculated.

Skipped if limit type is blank. Uses fixed limit
if defined, otherwise calculated.

Skipped if limit type is blank. Uses fixed limit
if defined, otherwise calculated.

Skipped if limit type is blank. Uses fixed limit
if defined, otherwise calculated.

Skipped if limit type is blank. Uses fixed limit
if defined, otherwise calculated.

Skipped if limit type is blank. Uses fixed limit
if defined, otherwise calculated.

Uses fixed target if configured as fixed-based;
otherwise uses calculated target.

Always uses calculated average.

Sigma-style alias for calculated USL.

Sigma-style alias for calculated UCL.

Sigma-style alias for calculated UWL.

Sigma-style alias for calculated LWL.

Sigma-style alias for calculated LCL.

Sigma-style alias for calculated LSL.

Reference updates as the evaluation window

advances.

Requires at least two data points.
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Range Range Upper Warning Requwes at least two data points.
UWL values Limit
R-AVG | Range Range average Requires at least two data points.

values
R-LWL | Range Range Lower Warning Requires at least two data points.

values Limit
R- Range Previous range value Requires at least two data points. Reference
PREV | values updates as the window advances.
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