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ABR Overview

The below diagram illustrates how the NX Editor ABR Master File, ABR Compiler and NX Server work
together with VIN specific data to generate and execute unique program files.
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The NX Editor is optionally available with functionality designed to support feature-based program
compilation. This functionality is designated ABR. A special license is required to activate the ABR
features.

In certain wire harness manufacturing environments, each wire harness is a unique entity comprised of a
collection of pre-defined sub-harnesses. The collection of sub-harnesses that make up the wire harness
represents a set of customer-required features. This scenario is common for wire harnesses that are
manufactured for installation in low-volume, highly-optionable products such as large trucks or buses
where each truck or bus represents a unique combination of features that have been ordered by the
customer, and wire harnesses that support those features must be fabricated for each truck or bus.

The NX Editor ABR feature is capable of compiling a program for every wire harness to be tested where
each wire harness is a potentially unique combination of a pre-defined set of sub-harnesses (or overlays).
Each feature that a customer can order is comprised of one or more overlays.

These logical relationships are depicted below. In this example, feature code A is made of overlays OL1
and OL3, feature code B is made up of overlays OL2 and OL3, feature code C is made up of overlay OL4
and feature code D is made up of overlay OL5. Finally, the example shows two wire harnesses: one
comprised of feature codes A and D, the other comprised of feature codes B and C.

OVERLAYS FEATURE
> CODES WIRE HARNESS

OoL1

Wire Harness
Feature Codes
A+D

oL2

Wire Harness
Feature Codes
B+C

oL4

OoL3

OL5

The NX Editor’s ABR feature provides the capability of defining each overlay and defining the mappings
of overlays to feature codes. Once these are defined, the ABR compiler enables the user to generate a test
program for a particular wire harness that is defined as a set of feature codes.
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NX Editor - ABR Enabled

The current release of the standard NX Editor software application includes ABR functions. However, these
functions are only enabled when the NX Editor is installed with a specific license number. Contact Dynalab to
purchase and obtain a license number. Part Number 5-5008.

Creating an ABR Master Program File

An ABR Master program file must first be created. This file defines all overlays, feature codes, mappings
of overlays to feature codes, and the workflow. The ABR Master program then is compiled for a selected
set of feature codes to create a unique test program for a wire harness.

In order to create a new ABR Master program, select “New ABR Master” from the File menu:

== ExamplePost.abr* - NX Editor

File Edit View ‘Workflow Tools Help
Mew

Mew from Template. .. Chrl+1
Cpen... Chrl+0
Save Chrl+5

Save As...

Mew AR Master

Conwert to AER Masterts¥ogram
Compile ABR Master Program. ..

fudic Program

This makes the following features available:

Expanded Phase Properties

FPhase Properties d=]|

SCCECD

Phase | Group | Station | Bin |

Group I j
Station I
Bin I

& \ire-Bazed View
" Poirt-Based Yiew

The Phase Properties pane now has entries
for associating a Group, Station, and Bin
with each Phase. These new attributes are
explained in the subsequent programming
examples in this document.
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ABR Feature Code to Phase association window

Program Properties x|
infomation | Variables | Wire Colors ABR |
r~ Feature Codes ~ Phases
illlél Sort Phases By: |Phase Order -

L et | [Tk The Program Properties window now has a
new tab labeled “ABR”. This tab allows
for the association of Feature Codes to
Phases (or overlays). A more detailed
explanation is provided in the subsequent
programming examples in this document.

Pint [ ok | Cancel Hep

Compile ABR Master Program Selection in File Menu

= Untitled - NX Editor

File Edit Yew Components Tools Help

The File pull down menu has an entry

e
New from Template. . Chrl+M labeled “Compile ABR Master Program”.
1 E::::;’ This is used to compile a NX program for a
———— specific set of Feature Codes. A more
New AER Master detailed explanation is provided in the _
Conyvert £ 48R, Master Frogram subsequent programming examples in this
Compile ABR Master Program. ..
Lndit Branean
Compile ABR Program Window
5|

Output File Name

[V Datala-10.f = coe | The ABR Compile

Program Features Compiler Qutput H H
Sort By: IAlphaNumeric j INFO : ABR File 'C:\MX Data\ABRexamp1.abr' successfully loaded ;I WlndOW dlsplays the
INFO : Output file name set to 'C:\uX Data\a+D.nxf
= T results of the ABR
: Selecting features:
Oe MO A Compiler.
Oc INFO : D
Fo INFO : Processing Phases against selected features

INFO : Reading Workflow items

INFO : Removing unused phases

INFO @ Processing named Phaze Groups

INFO : Regrouping connections into phase group MAIN
INFO : Generating Workflow

Compile complete with no warnings or errors.

ABR Compile successful.|
o i
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Master ABR files are saved with a .ABR extension. They can only be opened by ABR-enabled versions
of the NX Editor. These files cannot be executed on a NX Tester.

& C:"NX Data' ABR. Master Programs

File Edit  Wiew Favorites  Tools  Help |
& Back - = - | Chsearch [yFolders ©4 | i 2 = @ | [£5~
Address I[:I AER Master Programs j 6o
Mame | Size | Type | Modified |
1B cire, abr 4 KB My Editor ABR Master Program AMYZ005 10:36 AM
B 6\WireEOL, abr 3KE M Editor ABR Master Programm 9MYZ005 11:22 AM
1B &\WireMosStaBin, abr 4KE N Editor ABR Master Program 9/9/2005 11:13 AM
B9 ABRexample. abr 3KE N Editor ABR Master Program 1/9/2006 441 PM
Bl Exxanple. abr 3KE M Editor ABR Master Programm 4162006 4:04 PM
BS Examplez. abr 3KE MY Editor ABR Master Program 4162006 2:18 PM
BN Example2Pa, abr 3KE N Editor ABR Master Program 4/el2006 2:27 PM
IB8 EannpleBackUp. abr 3KE My Editor ABR Master Program 10/14/2005 4:06 PM
ISl ExxannplePost, abr 4 KB MY Editor ABR Master Program 4/7/2006 1:23 PM
B9 vz .abr ZKE N Editor ABR Master Program 1/9/2006 4,38 PM
|10 cbject(s) 28,0 KB [\ vy Computer 4

Master ABR files are used to compile executable test programs for a wire harness defined by a specific set
of Feature Codes:

ABR
Compiler

ABR
Master Program
(.abr)

Compile for specific set of

Feature Codes

Executable NX Test
Program

(-nxf)
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Compiling an ABR Program

An ABR program can be compiled in one of three ways:

1 Using the “Compile ABR Master Program” menu choice within the ABR-enabled NX Editor, as
shown above.

2 Using the spreadsheet entitled DynalabABRCompiler.xls. Refer to the spreadsheet’s Instructions
tab for details on how to use it.

3 Executing the compiler from another program. This is documented in the Application Note
entitled NX ABR Compiler-Calling Interface.

The examples provided in the subsequent sections of this document provide further explanation of these
ABR functions and features.
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ABR Program Example

Testing a Wire Harness with No Post-Assembled Parts

The easiest way to explain how to use the ABR functionality of the NX Editor is by way of a simple
example. Consider the following relationships between overlays, feature codes, and final wire harnesses:

OVERLAYS > FEATURES > WIRE HARNESSES

PEEO|

| —"
———

w2

oL1

PO |
QOO

OO

"
——

D1

—w4—o->|-o—w5-
alPlc

w2

Feature Code A=OL1 +

| — Wi —

POEOF

PEEO

OoL2

POEO

OOEO P

oL3

| ——ws— |
D1

—w4—o->|-o—w5-
aPlc

Feature Code B = OL2 +

POEO |

©000

OEEO}

R1:10K

\ws-oi\/\/\/-/

OoL4

OO0

OoL3

R2:50K

OO0}

Feature Codes A +D

\Ws..J\/\/\/_./VW

R1:10K

ook

Feature Code C = OL4

R2:50K

OO

w7

5000 |doool (06O

W6:

OoL5

Nwe-eAAN—

R2:50K

| —ws
D1
w4—o->|-o—w5
aPlc
wo-eAAAe—""

PEROP

N

OEOO

Feature Code D = OL5
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Feature Codes B +C

@
AD

Dynalab Test Systems

Copyright 2020

NX ABR User’'s Guide

Page 9

Revised 8/4/2020



The following is a list of the tasks required to implement the example, using the NX Editor with the ABR
feature enabled:

Step 1: Create new ABR master file

1

2
3
4

6
7
8

Create a new ABR master file

Define the fixture blocks in the Fixture Blocks view.
Define all components (one diode and two resistors) in the Components view.

In the Connections View, define a phase for each overlay, associate each phase with a Phase Group
named MAIN, and define all connections for each phase.

Define each Feature Code and define the associated overlays for each Feature Code — this is done
in the Program Properties -> ABR window

Modify the Workflow
Audit the program

Compile a wire harness test program for a selected set of Feature Codes

From the File menu, select “New ABR Master”. This enables the ABR features.

=7 Untitled - NX Editor

File Edit Wiew Fiztures Tools Help
(=
Mews From Template. .. Crl+M
Zipen... CErl+
Save Chrl+5
Save As...

Corrvert o ABR Masker Progran k

ompile ABR Master Program, ..

fudit Program

Step 2: Define the fixture blocks in the Fixture Blocks view

This task is identical to that which would be required for a normal NX Editor program. In this example,
two fixture blocks (A and B) are defined with 4 pins each. Also, test points must be defined for each
entry. For detailed information about defining Fixture Blocks and assigning test points, please refer to the
NX Editor User’s Guide. The result is shown below:

=7 ABRexampl.abr - NX Editor

Eile Edit View Fixtures Tools Help

=10] x|

O E-“‘H| % E|§| 4 IF'DdureBIoc:ks

Zl» (@ X [FE[Er TR 02

| Mame Test Point Fixture Block ‘A’ Properties
Name

<

00102
00103
00104
001-11
00112
001-13
001-14

C:\MX Data\aBRexamp1.abr

gl

I

 Fisture Block Elements

Fins I

Detection Switches

1

2
3
4

I x 2] ¢l

B | ESETEREY

8 Fins [ oM [ [@vo AuditStatus 4
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Step 3: Define all components

This task is identical to that which would be required for a normal NX Editor program. In this example,
two resistors and one diode are present in the overlays. For detailed information about defining
components, please refer to the NX Editor User’s Guide. The result is shown below:

= ABRexampl.abr* - NX Editor

File Edit View Comporents Tools Help

=10l x|

O @n| o ﬁl%l 4 ICDrnponents

X

T+ +(Fr /|80

—— Mame | Description

Diode with forward voltage 2.6v £307%
Resistor, 10.00 KOhms, £10%
Resistor, 50.00 KOhms, £5%

o D

R2

C:\X Data\ABRexamp1.abr

Diode Properties j=I|

— Mame
01

— Specifications

Diode Faonward Wolkage: |2_B Walts

Talerance:

_'lo/°

Mote: Diodes are tested with Smé of current.

3 Components NUM | [ No AuditStatus g

=~ ABRexampl.abr* - NX Editor

File Edit View Components Tools Help

=10l x|

O @n| & ﬁl%l 4 ICDrnponents

Description

Diode with forward voltage 2.6v £507%
Resistor, 10.00 KOhms, £10%
Resistor, 50.00 KOhms, £5%

Mame |
D

C:\MX Data\ABRexamp1.abr

Sy x| EL+r VBB
Resistor Properties j=I|
—Mame
[

— Specifications

YWalue |1 0.00

Talerance |1EI _|::' =

o =]

3 Components NUM [ [ No AuditStatus g

=~ ABRexampl.abr* - NX Editor

File Edit View Components Tools Help

=10l x|

O @n| & El%l 4 IC.Drnponents

Er e X

Ea++(Fr BB

Mame | Description

Diode with forward voltage 2.6v £507%
Resistor, 10.00 KOhms, £10%
Resistor, 50.00 KOhms, £5%

D1

BB

Resistor Properties j=I|

—Mame
|2

— Specifications

YWalue |5|100

Tolerance |5 _l::'

o =]

it

C:\MX Data\ABRexamp1.abr

3 Components NUM [ [ No AuditStatus g
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Step 4: Define a phase for each overlay

In the Connections View, a separate phase must be defined for each overlay, and the connections for each
phase must be defined. Also, if the phase represents an overlay that is part of the base wire harness and is
to be included as part of an overall shorts test of the wire harness, then the phase should be assigned to a
common phase group. Phase Group names are arbitrary. In this example, “MAIN’ will be used to
designate the Phase Group for overlays that comprise the base wire harness. (The “base wire harness” is
the configuration of the wire harness before any post-assembly items are added. Post-assembly items are
items such as shorting bars or relays that are added after the base harness is tested and that alter the
electrical configuration of the wire harness. The “base wire harness” needs to be tested for shorts as well
as for continuity — therefore, the overlays that make up this “base wire harness” must be grouped for shorts

testing purposes).

For the first overlay: OL1, the following steps are required in the Connections View:

e Initially, the Connections View will have a pre-populated phase already defined named “Main”. To
change the name of this phase, double click on the name ‘Main’ and type in the desired name of the

phase. In this example, the phase name for the first overlay is ‘OL1’.

=7 Untitled - NX Editor

File Edit WView Connections Toolz Help

0O qunl & E|§| 4 ICDnnectin

FPhase Properties =]}
|l 5| <[
| L]
(R ]

Double-click

> [

Enter new name

=7 Untitled* - NX Editor

File Edit Wiew Connections Tools Help

Phase Properties

[ qunl & E|§| 4 ICnnnectiD

F

N

J=|

e Next, assign this Phase to a Phase Group. In this example, “MAIN” will be used as the Phase

Group Name. To define Phase Group MAIN

shown below:

=2 Untitled* - NX Editor

Eile Edit Yiew Connections Tools Help

=10]x]|

simply enter the name in the GROUP window as

O ﬁn| &% E|§| 4 IConnec‘tions

v | X[EE[4 ¥+ FF VB DT

Phase Properiies ————— o Pairt | Poirt | Name | Color
| x| 2| ¢ | a8
| Ll

FPhasze | Group | Stalio

bedi| 1

RS e A
Group IMAIN ) j
Station
Bin I

& Wire-Bazed View

" Point-Based Yiew ‘ | _’I

Ready

0Conmections | MUM [ [4gh No Audit Status j:
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e Add all the connections for this overlay:

=7 Untitled™ - NX Editor o =] 3]
File Edit View Connections Tools Help
D& | & BB S| 4 |comeons v e X|EE S |EE v B B?
Ehase Propaties ——————————5 Poirt | Poirt | Name | Color
: A1 B-1 w1
""‘llxl ’l "'|@| A =le2 vz - A B
| i oo
Phaze | Group ‘ Statio _\Wz\
AN @ @
i ® ®
Group  [MAIN =] oL1
Station I
Ein I
& wireBaged View
" Point-Based Yiew 4 | _’I_
Ready |2 Connections I_WI_ € No AuditStatus 4

For the next overlay, the following steps are required in the Connections View:

¢ Inthe Connections View, add a new phase and enter the phase name of the Overlay. The example
below illustrates these steps for overlay OL2:

= ABRexample.abr - NX Editor =2 ABRexample.abr - NX Editor

File Edit View Copnections Tools Help Fle Edit View Copnections Tools Help
D@ M| & BB |&| ¢ |comeo DSHE| Y B & [Cme

o

Phase Properties g Phase Properties

x| ¢ > EEL L]

|

|

|Add Mew Connection Phase|

Phaze | Group | Gtatin Phase | Group | Statia
=+0L1 hAIN — L1 RAIN
—[oLz |

e Assign the newly defined phase to Phase Group MAIN:

=7 ABRexample.abr® - NX Editor

File Edit View Copnections Tools Help

] an| & E|§| 4 ICDnnectin

Fhase Properties =1}

|l x| 2] <]

| L]
Fhaze | Group | Statio
~0L1 MAIM

A

E—
Group IMAIN ) j

L3l
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e Add all the connections for this overlay:

=T ABRexample.abr* - NX Editor P ] 54
File Edit View Connections Tools Help
Dﬁn|%ﬂ|§|‘l%nnecﬁons j>‘+x|g:,§"-‘"|’\/|§ Qﬂ?
Phase Properies ——————————='n| Pairt | Poirt | Nams | Color
T I e LI B
#
IPhase | Group | Sta_tiol @ /—Wa\ @
L1 M|k @ @
cil 2 ® ®
% pen_J g oL2
StalionT
Ein I
% wire-Based View
" Poirt-Based View a | _’Ii
1Connections | NUM [ [ Mo AuditStatus g

C:\MX Data\ABRexample.abr

Repeat these steps for each remaining overlay. The following screen shots show the Connections View
entries for each remaining overlay.

Overlay OL3:
=lo/x|

=" ABRexampl.abr - NX Editor

File Edit View Connections Tools Help
D@n|¥:ﬁ|§|{l(:onnectinns j}|‘x|%§ﬁ‘f|’~/|@@‘?|
j=i| Pairtt | Pairtt ‘ Mame | Calor |

Phase Properties
A3 =DlE)  =fwa =

:Iilil&l B3 D1fe) W5
|

|

OOEO

A
Phaze | Group | Station | Bin | @
=L MAIN ® b1
oLz Ml
4 MAIN ®__WA_.N._3 —

~—0L4 WAl @
+==0Ls tAAIN

oL3

< Group  [MAIN ) =l

Bin

' ‘wireBased View
 Point-Based View

2 Connections NoM [ [@ o Audtsans | 4

C:\MX Data‘\ABRexampl.abr
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Overlay OL4:

= ABRexampl.abr - NX Editor

=101x|

File Edit View Connections Toolk Help
D@n|¥:ﬁ|§|{l(:onnectinns j}|‘x|%§,ﬂ_+‘f|’¢|@@‘?|
Phase Properties = Poirt | Pont Name Color
Ad i S| il |
B4 Rib)

x| 2] ¢|
|

Phaze | Group | Station | Bin |
= 0L1 MAIN
L2 MAIN
= 0L3 MAIN
—> fi M
+==0Ls tAAIN
oup IMAIN \ j
tion
Bin

' wireBased Yiew
© Point-Based View

OO

\WS

2 Connections NOM [ [@ o Audtsans | 4

C:\MX Data\ABRexamp1.abr

Overlay OL5:

=T ABRexampl.abr - NX Editor

File Edit View Connections Tools Help

=101 x|

Sdr e x|EE 2 EF D 07

0 = HI & ﬁ|§| 4 IConnecﬂDns
Phase Properties i=l| Point | Poirt Name | Color |
Ad =1 R2@) | -
B2 R2ib)

el

|

Phaze | Group | Station | Bin |
0oLt MaIN
oLz WAl
~=oL3 MalN
—0L4 MalN
< Group  [MAIN ) |
Bin

& wire-Based Yiew
1 Point-Based View

PeO0

2 Connections NOW [ [@ o Auditstans |

C:\MX Data‘\ABR.exampl.abr

R1:10K W7/@
oL4
B
®
®
®
R2:50K M/@
W6
OL5
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Step 5: Define Feature Codes and associated Overlays

This step involves defining the feature codes and also defining the mapping of each feature code to its
associated overlays.

To define Feature Codes and mappings to associated overlays, select Program Properties from the Tools
menu:

=2 ABRexampl.abr - NX Editor
File Edit Wiew Connections | Tools Help
Ol | 5 i | F=|  Program Properties.. ALT+ENTER [

: Editor Options...
Phase Properties babsenly
Import Data. ..

X[ 4] 4B oot
|

v Unlock Mz Editor

=T

The Program Properties window will appear. Click on the ABR tab — the following screen will appear:

Program Properties |
Information I Variables I Wire Cdor=  ABR |
- Feature Codes —PHTEses
*2 | Xl | ﬁl Sort Phases By: |Fhase Order -
1D | Feature Code | OoLt
] Ootz
OoLs
OoLd
OoLs
Prict oK | cCancel | Heb |

This window allows for the definition of Feature Codes and for associating one or more pre-defined

overlays with each Feature Code. Simply enter the first Feature Code on the first line, press the Enter key,
and then check the associated overlays as shown below:

Feature Code A:
OVERLAYS FEATURE
::> CODES
Program Properties i 5[
Information I Variables I Wire Colors  ABR |
r Feature Codes ~ Phases
:lilil Sort Phases By: IPhase Order 'l
D Feature Code oLl
1 Oowz
oL3
OoLs
OoLs
oL4
oLs
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Repeat for each Feature Code as shown below:

Feature Code B:

Program Properties il
Infermation I Variables I Wire Colors  ABR |
r Feature Codes r— Phases
e | Xl | @ Sort Phases By: |Phase Order -
D | Feature Code oLt
1A I [
N EoLz
OoLs
OoLs
Feature Code C:
Program Properties il
Information I Variables I Wire Colors  ABR |
r— Feature Codes — Phases
Xl | @l Sort Phases By: IPhase Order vl
D | Feature Code CloLt
1A OoLz
2 OoLz
3 o4
OoLs
Feature Code D:
Program Properties il
Information | Variables I Wire Colors  ABR |
r~ Feature Codes —Phases
bl | X| | él Sort Phases By: |Phase Order -
D | Feature: Code OoLt
1A OoLz
28 OoLs
4 C Oovs
4 oLs

OVERLAYS FEATURE
CODES

OVERLAYS FEATURE
CODES

OVERLAYS FEATURE
CODES

oL4

oLs
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Step 6: Modify the Workflow

In Step 4, each Overlay was assigned to a Phase Group. A Phase Group is a collection of Overlays that

are to be combined for shorts testing. In this example, the Overlays were assigned to a Phase Group
named “MAIN”.

In the Workflow view, the Test — Display Workflow Item needs to be changed — select “MAIN (Phase
Group)” as shown below:

=7 ABRexample.abr* - NX Editor : o ] 4
File Edit View Workflow Tools Help
DEE| B R|&]| 1 [Workfow Sr [ MX|BE €YD )T
Test: Test-Display Properties =l
i Start —Phaze
B ’_FMALN.L@ Group) j
Test :'Dﬂ'
2 o Display b
> Group MAIN
5] I~
3 L5
¥ Shaits oo [FIT =]IeTEE B
i [ Limited Shart Scan
Remove
H All Phases
€ No Continuity [100 [@ ~]|-NONE- =]
o — 8th Line Display
H v Miswire Information
¥ Group Instructions
o I % Cranee tiewn Rlasichanma
C:\MX Data\ABRexample.abr NUM | [ No AuditStatus 4

By selecting Phase Group Main for the Test-Display Workflow item, all overlays that are assigned to this
Phase Group will be combined for the purpose of shorts testing.

Step 7: Audit the Program

Perform a program audit by pressing the audit button on the toolbar:

=10l x|

| 2 v 8 &
[ar :-EL

[Perform program audi

=~

o
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Step 8: Compile a wire harness test program for a selected set of Feature Codes

In this example, a test program will be compiled for the following wire harness, consisting of Feature
Codes A and D:

/_Wl\
_\

Soddl

@ﬁj@@ :
!

R2:50K
Feature Codes A +D

From the File Menu, select “Compile ABR Master Program..."”:

File Edit Wiew Connections Tools Help

Mew s - l
Mews fram Template. .. Chrl+Hr — -
Paint
Open... Crl T
Save ctrS .
A4

Save As...

Mewvs ABR. Master
Convert bo BBR [Master Prograrm

Compile ABR Master Program, .,

A I

Audit Program

The ABR Compile window is displayed — it provides a checkbox for each defined Feature Code, and a
input field for specifying the output file name — this is the compiled test program name. To compile,
check the desired Feature Codes, enter the Output File Name, and press Compile:

Xl

Output File Mame
|c:wx Data\A+D.nxf |

Cloze |
Program Features Compiler Qutput
Sort By: IAIphaNumeric j ;I
A
Oes
Oc
]
4 o
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The NX Editor compiler will generate a test program for the selected Feature Codes — the results of this
process are displayed in the “Compiler Output™ window as shown below. The final line should be “ABR
Compile successful”:

x|
Output File Name
IC:\,NX DatalA+D.nxf |
Close |
Program Features Compiler Qutput
Sort By: IAlphaNumeric j INFO @ ABR File 'C:\NX Data\ABRexample.abr' successfully loaded ;I
INFO : Output file name set to 'C:\NX Data\A+D.nxf
A
INFO : Selecting features:
Oes :
INFO. 2 A
Oc INFO : D
D INFO : Processing Phases against selected features
INFO & Reading Workflow items
INFO : Removing unused phases
INFO i Processing named Phase Groups
INFO & Regrouping connections into phase group MAIN
INFQ : Generating Workflow
Compile complete with no warnings or errors.
ABR. Compile successful.
-
Check All | Clear Al LI b

If the resulting compiled program, named “A+D.nxf” in this example, is opened with the NX Editor, the
following is displayed in the Connections View:

=7 A+D.nxcf - NX Editor 8 o] [
Eile Edit View Connections Tools Help
0@ E| 4 8BRS ( [comecons S e x|E[LE2F2 B 6%
Phase Properties =] Poirt | Pointt | MName | Calor
c A1 EB-1 Wi
x| 2] ¢ |
I Ml A3 D1@@) W4
B-3 Dlfc) W5
0L A4 R2{a) W6
L3 B4 = | R2m) w7 -
== 0L5
QAN
¥ “wire-Based Yiew
" Paint-Bazed Yiew
< | 7]
C:\MX Data\A+D.nxf & Connections NUM [ [4 Mo AuditStatus 4

Note that a Phase named “MAIN” has been created that contains all the connections defined in all the
overlays associated with the selected Feature Codes. This is the result of having assigned these overlays to
Phase Group “MAIN” in the master ABR file.
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The following is displayed in the Workflow view of the compiled program:

= A+D.nxf* - NX Editor

File Edit View Workflow Tools Help

=101 x|

| ﬁnl b E|§| 4 I‘-"i'urkFlow

iy [ eX|[ELE2 R/ BB

Start

Test

3 Display
Phase MAIN

3
Remove
All Phases

4

5

Test: Test-Display Properties

J=|

— Phaze
R -
— Test Far:
& Cortirity 100 [k =1 chip =]

% Threshald [Faster)
™ Actual [Stores actual resistance values)

v Sharts |1-DEI IKQ leIaap j
[ Limited Short Scan

€ No Contiruity [1.00 [@ [ none- =l

— dth Line Dizplay
v Miswire Information
¥ Group Instructions

[¥ & Connection Resistance
" Expression

—LEDs

™ llluminate Fisture LED for Erors

o e e e L e

Co\X Data\a+D.nxf

[ oM [ [ NoAuditStatus g

Note that Phase “MAIN” is being tested in the Test-Display Workflow item for Continuity and Shorts.
This ensures that all the overlays associated with the selected Feature Codes are combined for the purpose

of shorts testing.
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Testing a Wire Harness with Post-Assembled Parts

Post-assembled parts mate with a harness connector and alter the electrical configuration of the wire
harness. Parts of this type include shorting caps, fuses, relay coils, and incandescent bulbs. The approach
is to first test the wire harness without the part, then prompt the operator to add the part to the appropriate
connector and test for electrical continuity through the pins on the harness that the part connects. Consider
a modified version of the previous example:

OVERLAYS > FEATURES > WIRE HARNESSES

O+—_T0O
® @
® ®
@ OoL1 @
® o
or T
® ®
® ®
® ©
O o |O®
Oy Ple—rer®
® ®
® ®
® ®
® ®
®\\ RL:10K W7/@
Bt
® ®
® ®
® ®
R
® ®
® @
® @]
® @

OoL6

/—Wl\

OO
00ddF

Feature Code A=0OL1 + OL3

| We—

—w4—o->|-o—w5
allc

OORO P

POOO

Feature Code B=0L2 + OL3

SlelelE):

W7
Nuos AN +—

R1:10K
Feature Code C = OL4

(Gee6f

OOOO

R2:50K
Feature Code D = OL5 + OL6

R2:50K
Feature Codes A +D

: /_Wl_\\cg
@ o T
@——WA—;-N-;—WS —@
ON WO

\ws-o-/\/\/\/-o/

Overlay 6 consists of a shorting cap that connects pins 2 and 4 of Connector B. It is defined to be part of
Feature Code D.

/
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Step 2: Attach shorting cap and test
for 50K resistance path between
pins 1 and 4 of Connector A

The approach for testing a wire harness that has a post-assembled electrical part such as a shorting cap is a
two step process as illustrated above. First, the harness is tested without the part for continuity and shorts.
Then, the operator is prompted to attach the part to the appropriate connector, and continuity is tested
through the path(s) created by the part. In the example above, adding the shorting cap creates a 50K ohm
continuity path between pins 1 and 4 of Connector A.

The Master ABR file for this situation is similar to the previous example, with the following changes:
1 Add Overlay OL6 to the Connections View

=2 ExamplePost.abr - NX Editor i ] 5|
File Edit Wew Connections Tools Help
D@nl%ﬁ|§|‘|&nnedions j}|‘X|E§’_¢‘T|
Phase Properties ——————-15 Point Point Mame | Color
5 A ~ | R%a) 2 b
| x| | ¢ = AL R2i)
I M A B
/Wl\
Phaze | Group ®- w2 @
=L MAIN ©) b1 NzH
oLz bAIM
—0L3 MAIN @ w—sPpfe—wer(®
~—0L4 MAIN (:) A : =
~— QL5 tAIN Nws w7
= 0LE POST R2:50K
4| | | Feature Codes A + D
S —
Station
i [INSTALLCAP B
& wire-Based View
" Point-Bazed View
| | )
G:\Nx Data X Data\ABR Master Programs\ExampleFost. abr 2 Connections UM l_ Q

e Add a Phase named OL6 and enter the connections that are created by adding the post-assembled
part.

e Assign all Phases for post assembled parts to a different Phase Group. In this example, Phase OL6
is assigned to Phase Group “POST” .

e Add an appropriate instruction in the field marked ‘Bin”. The contents of this field are displayed on
the 4™ line of the tester.
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2 Modify the Workflow

Since not all wire harnesses will necessarily contain the Overlay that corresponds to a post-assembled item
(in this example, OL6), it is necessary to have a branching capability in the workflow that is conditional
upon the inclusion of a specific overlay in the compiled program. For this purpose, a workflow item
named ABR Decide is available in the ABR Master.

ABR Decide| Flse
< Phase >

TrueT

The ABR Decide Workflow item enables branching based on the inclusion of a specific Phase. In this
example, the ABR Decide Workflow item should appear as follows:

= ExamplePost.abr - NX Editor 101l
File Edit View Workflow Tools Help
DSHE 4 BR|S {[wwron SI b [ X [BE 5 4 2 [ 2
ABR Decide Properties J=l|
1 Start — Phaze
{oLe [ |
TESt —Branch To;
3 Display
Group MAIN I 5 User Interface j

Cane |t Phase IS selected

@ % If Phase is NOT selected

ABR Decide
Phase

- ols
Tru= — Comments
Test
4 Display
Group POST

Remove
All Phazes

G:\MX Data'NX Data\ABR Master Programs\ExamplePost.abr MM l_ € No Audit: 4

In this example, the ABR Decide appears after the initial Test of Group MAIN (this is the test of the wire
harness before post assembly).

In Cell 3, the ABR Decide item checks to see if the Phase named “OL6” is included in set of Feature
Codes selected for compilation. If it is included, the workflow proceeds to cell 4 — this is a Test of Group
POST - in this example, POST is the PhaseGroup to which phase OL6 was assigned. Cell 4 tests for the
presence of the shorting cap.

If Phase OLG6 is not included, then the workflow proceeds to cell 5, skipping over the Test for the shorting
cap.
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The Test workflow item in cell 4 is shown below:

AER Decide
Phase

Remove
All Phazes

3 oLe T I Shors (] In leIaap ﬂ
ey T B Limnited Shart Scaty
Test
4 Display
Group POST Mo Continuity |1,|:||:| I 0 jl WIOME - =]
o — 4th Line Display

=T ExamplePost.abr - NX Editor ] ] 5
File Edit WView Workflow Tools Help
Dﬁul%ﬁl%|(l‘ﬂiodcﬂow j)|‘}(|%:%¢~‘r"‘|’
Test: Test-Display Properties I=I]
1 Start — Phase
i Test = 7
Display -
2 Group MAIN < g EDntinuit_l,l) |1-':":I IKQ j|1 Chirp ﬂ
' Threshold [Faster]

£ Actual [Stares actual resistance values]

I Miswire Information
V¥ Group Instuctions

¥ ' Connection Resistance
' Expression

—LEDs
I lurninate Fisture LEDs for Ermors

— Conmection Walidation Modes:
' Each connection only needs to be made once [ Sequential Build
Al connections need to stay connected for

|1— cycles,

—Early Exit

]
G:\MX Data'Mx Data'ABR. Master Programs\ExamplePost. abr MM l_ € No Audit: 4

Note that in the Properties pane, the checkbox next to Shorts is empty and the checkbox next to Miswire
Information is empty. It is important that both of these boxes are un-checked.

Cell 5 is a User Interface cell indicating that the harness is good - Cell 6 tests for removal of the wire

harness.

To illustrate this example further, after Cell 2 is complete (main wire harness has been tested), if overlay
OLG6 is included, the tester will display the following:

R2 1
A-1

A-4

INSTALL CAP “B~
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Progressive Assembly Example

The examples shown in Chapter 2 are based on testing a completed assembly. However, the NX ABR
feature also supports the concept of progressively assembling the wire harness on an assembly line. There
are two major differences in this approach as compared to the previous examples:

1 While the wire harness is being assembled, no shorts testing is performed — only continuity testing

is done.

After the base harness has been assembled, complete continuity and shorts testing is done.
Parts such as shorting caps are assembled and a continuity test is done to check for the presence of

the part.

4 Each overlay phase may be associated with a Station ID and a Bin ID. This supports the concept of
parts bins at each station. The NX ABR Connections View allows for the identification of the
Station and Bin for each overlay.

Again, the most effective way of explaining the method of building an ABR master program for a wire
harness that will be assembled progressively is through the use of an example:

Consider a progressive assembly line consisting of four stations. Stations 1 and 2 each has one parts bin
labeled A. Station 3 has three parts bins: A, B, and C. Station 4 has two parts bins: A and B.

—_—

STATION 1

STATION 2

STATION 3

STATION 4

A B

A

B

The following example illustrates a 4-connector wire harness with three Feature Codes (F1, F2, and F3),
consisting of eight overlays (V1 — V8) to be progressively assembled on an assembly line configured as

shown above.
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Overlay V1, consisting of wires

Station 1 Station 2

1, bk

W1, W2, and W3 is assembled

2. bl

at Station 1. It is part of Feature
Code F1. Parts are in Bin A.

EEle

Overlay V2, consisting of wires
W4, W5, and W6 is assembled
at Station 2. It is part of Feature
Codes F2 and F3. Parts are in
Bin A.

e

Overlay V3, consisting of wire
W7, and Overlay V4, consisting
of wires W8 and W9 are
assembled at Station 3. They
are part of Feature Code F2.
Parts for Overlay V3 are in Bin
A. Parts for Overlay V4 are in
Bin B.

Overlay V5, consisting of wire
W7, and Overlay V6, consisting
of wire W10 are also assembled
at Station 3. They are part of
Feature Code F3. Parts for
Overlay V5 are in Bin A. Parts

®
®
®

Part

Overlay V7, consisting of a
shorting cap is assembled after
the base wire harness has been
tested (post-assembly part). Itis
assembled at Station 4 and is
part of Feature Code F1. Parts
for Overlay V7 are located in
Bin A.

Overlay V8, consisting of a
shorting cap is assembled after
the base wire harness has been
tested (post-assembly part). Itis
assembled at Station 4 and is
part of Feature Code F2. Parts
for Overlay V8 are located in
Bin B.

Overlay: V1
Part of Feature: F1
Bin location: A

Overlay: V3
Bin location: A

Overlay: V4
Part of Feature: F2
Bin location: B

W by
I——

w4, red

OO CE
EElE
e

W5, red

ol
=
S

A

W8, red

Overlay: V2
Part of Feature: F2,F3
Bin location: A

© 006
© 006

e

A

F2 F3

F1

Station 3

O]
®
®

Overlay: V5
Part of Features: F3
Bin location: A

of Features: F2

_wr. bk ==~

W10, grn

Overlay: V6
Part of Feature: F3
Bin location: C

Station 4

T @

Overlay: V7

Part of Features: F1
Bin location: A

Overlay: V8
Part of Features: F2
Bin location: B
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The following is a list of the tasks required to implement this example, using the NX Editor with the ABR
feature enabled:

1

2
3
4

Create a new ABR master file
Define the fixture blocks in the Fixture Blocks view.

Define all components (one splice) in the Components view.

In the Connections View, define a phase for each overlay, associate each phase with an appropriate
Phase Group, and define all connections for each phase.

Define each Feature Code and define the associated overlays for each Feature Code — this is done in
the Program Properties -> ABR window

Modify the Workflow
Audit the program

Compile a wire harness test program for a selected set of Feature Codes

Step 1: Create new ABR master file

From the File menu, select “New ABR Master”. This enables the ABR features.

=7 Untitled - NX Editor

File Edit Wiew Fixtures Tools Help

e

Mew Fram Template. .. Chrl+M
- Open... Chrl+o

Save Chrl4+5

Save As...

Convert to ABR Master Program %

Compile ABR Master Brogran. ..

Audit Brogram

Step 2: Define the fixture blocks in the Fixture Blocks view

This task is identical to that which would be required for a normal NX Editor program. In this example,
four fixture blocks (A, B, C, & D) are defined. A detection switch is defined for Connectors C and D.
Also, test points must be defined for each entry. The result is shown below:

=T abr-test.ABR - NX Editor

Eile Edit Wiew Fixtures Tools Help

=10l

O Dﬂn| & E|§| 4 IFDttureBloc:ks

Sl e x|BEHE VB 02

C-SW1E

1]

00102
00103
001-04
00105
00106
00107
00108
00109
001-10
001-1

C-SW1(=) 001-12

001-13
001-14
001-15
001-16

D-5W1() 07
D-5W1() 00118

Test Poirt

C:\Documents and Settings\weinhardtj\Desktop'abr-test. ABR.

Fixture Block "A” Properties

g

MName
F

- Fisture Block Element

Fins I

Detection Switches

1
2
3

o x| #] <]

x| 2] ¢

"Fixture Block LED

iLs|

LED Mumber (0-1023] |

18 Pins [ nOoM [ [@No AuditStatus
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Step 3: Define all components

This task is identical to that which would be required for a normal NX Editor program. In this example, a
splice is present in the overlays. For detailed information about defining components, please refer to the
NX Editor User’s Guide. The result is shown below:

= abr-testABR* - NX Editor =[Ol =]
File Edit View Components Tools Help
DEE| % BE| & 4 [Componets Ty e X|E[EHEr VD BT
Name | Description Splice Properties =i
= Splice MHame
“81

Step 4: Define a phase for each overlay

In the Connections View, a separate phase must be defined for each overlay, and the connections for each
phase must be defined. Also, if the phase represents an overlay that is part of the base wire harness and is
to be included as part of an overall shorts test of the wire harness, then the phase should be assigned to a
common phase group. Phase Group names are arbitrary. In this example, “WIRES’ will be used to
designate the Phase Group for overlays that comprise the base wire harness. (The “base wire harness” is
the configuration of the wire harness before any post-assembly items are added. Post-assembly items are
items such as shorting bars or relays that are added after the base harness is tested and that alter the
electrical configuration of the wire harness. The “base wire harness” needs to be tested for shorts as well
as for continuity — therefore, the overlays that make up this “base wire harness” must be grouped for shorts
testing purposes). Phases associated with post assembled parts should be assigned to a unique Phase
Group. In this example, “POST” will be used for this group name. Finally, any overlays for post-
assembled parts that require additional workflow control should be assigned to the same Phase Group
name. In this example, “DECIDE” will be used for this group name.

=7 abr-test.ABR* - NX Editor : o ] 4
File Edit View Copnections Tools Help
D 4 B E|&| 4 |conectons Ty | MX|ELHEr HFVIB BT
Phase Properties ol Point | Paint | MName fl Color
" C-5W1(+) C-5W1()
E Ex v v
o x| 2| ¢
I Ml A2 -2 W2 BLU
A2 C-3 w3 BLU
Phase | Group | Station | Bin |
2 WIRES 2 &
3 WwWIRES 3 &
g wiRES 3 B
=5 wiRES 3 A
g WIRES 3 C
T POST 4 IMSTALL ...
—W8a DECIDE 4 IMSTALL ...
=ih DECIDE 4 IMSTALL ...
Group  [WIRES =]
Station |1
Bin IA
& \ireBased View
" Point-Based Yiew
1] | nal
C:'\Documents and Settings'weinhardtj\Desktopabr-test. ABR. 4 Connections MLIM l_ € No Audit Status 2

Note: For post-assembled items, the Bin field contains the instruction for the operator that is to appear on
the 4" line of the display.
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Step 5: Define Feature Codes and associated Overlays

This step involves defining the feature codes and also defining the mapping of each feature code to its

associated overlays.

To define Feature Codes and mappings to associated overlays, select Program Properties from the Tools

menu:

=T Erample.abr - NX Editor

Mame

4.3

Program Properties..

File Edit Yew Coonections | Tools Help

Dl 2R

Editor Options. ..

Impart Data. ..

AN

ALT+EMTER

The Program Properties window will appear. Click on the ABR tab and complete the mapping for each
Feature Code as illustrated below:

Program Properties il
Information | Variables I Wire Colors  ABR |
r Feature Codes —Phases
i }(l | @l Sort Phases By: |Phase Order ¥
Feature Code V1
Ovz
Ov2
Ov4
Ovs
Ovs
V7
Oves
Ovab
Program Properties 5[
Information I Varizbles I Wire Colors  ABR |
r— Feature Codes —Phases
}(l | @l Sort Phases By: |Phase Order x
D | Feature Code | Ot
1 |FA "]
2 V3
3 |F3 v
Ovs
Ove
av?
Vaa
Vab
Program Properties il
Information | Variables I Wire Colors  ABR |
r— Feature Codes —Phases
i }(l | @l Sort Phases By: IPhase Order 'I
D | Feature Code | Ot
1 |FA "]
2 |F2 Ovz
3 Ous
VB
Ve
vz
Ovea
Ovee
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Step 6: Modify the Workflow

Cell 2 tests for the Overlays as they are being progressively assembled — continuity only testing is done

(Shorts box is not checked).

=7 abr-test.ABR* - NX Editor

File Edit Wew Workflow Tools Help

Io0x]|

v (e X[E LS s v

D& E| 4 B R &S| 4 |wokFlow

Test
Dizplay
Phaze Vs

% Each connection only needs to be made once | Sequential Build
&l connections need to stay connected for

|5 cycles,

& | Test: Test-Display Properties ol
1 Start ~ Phase
TESt Test For N\
2l » Display Y/ \
gl Group 'WIRES & Momal
| Cantinity 5900 & = ||1 Chip j
N
Sharts 00.00 KR «||Blaap j
3 \ e —
" Mo Continuity [10700 [o Z][-none- [~
- Test —dth Line Display
] G DiSE\l-fal_lﬁES Iv Miswire nformation
roup¢ o [V Graup Instructions
] Tect ¥ & Connection Resistance
5 Display  Expression
Group POST
—LED
EBR Decide ™ llurninate Fisture LED s for Erars
Phaze
E WEa r— Connection Y alidation Modes:

CADOCUMEr1YWEINHA~1LOCALS~11 Templ abr-test, ABR

[ oM [ [ Mo Audit Status

2

Cell 4 does a complete continuity & shorts test for the completely assembled base harness.

=7 abr-test.ABR* - NX Editor

File Edit Wew ‘Workflow Tools Help

e 5 |

D | & B E[& |« |workflow

| XL+ EF R

8a

Test
Dizplay
Phasze Y8a

CHDOCUME-~1VWEINHA~1LOCALS~ 11 Templ abr-test, ABR

% Each connection only needs to be made once [ Sequential Build
Al connections need to stay connected for

|5 cycles.

1 J=I|
1 start ~Phase
[\WIRES [ Phase Group] |
[—)r E|St Aot For ——
2 izplay Y \
Group WIRES & MNomal
| Continity 19100 & «=||1Chip j
. \\|7 Sholts/ 0.0 K |~ Blaap j
€ NoContinity [10000 [& - [-NaNE - -
o Test 4th Line Display
T > 5 DiSE\l-fEI%ES W Mizwire Infarmatian
[P b ¥ Group Instructions
- : | & ConnectionRes
Test v {+ Connection Fesistance )
5 Display ' Expression
Group POST .
—LED
ABR Decide I llurninate Fisture LEDs for Errors
Phase - )
B — Connection Y alidation Modes:

[ [mum & Mo Audit Status
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Cell 5 does a continuity test only for the presence of all unconditional post-assembled items. The Shorts

box should not be checked. The Miswire Information box should not be checked.

=7 abr-test.ABR* - NX Editor

File Edit Wew ‘Workflow Tools Help

W= 5 |

D2 E| & BB &S| 4 |wokFlon

Sy | wX|ELEr s v ?

1

v

Start

Test
Dizplay
Group WIRES

Test
Dizplay
Group WIRES

Test
Dizplay
Group POST

ABR Decide
Phaze
Wea

Test
Dizplay
Phasze V8a

Test: Test-Display Properties =1}

~Phase

\\ 2
!

& Momal \
CaontinLity "JU-UU & = ||1Chip j
\\I_ Sholts/ 0.00 KR |Ed Blaap j
~
€ Mo Continity [T0000 o -|[-nonE - =l

—dth Li j
( Mizwire |nfarmation

v ¥ Connection Resistance

© Expression I

—LED
™ lluminate Fisture LED's for Emars

— Connection Y alidation Modes:

& Each connection only needs to be made once [ Sequential Bvild
Al connections need to stay connected for

IE cycles,

CADOCUMEr1YWEINHA~1LOCALS~11 Templ abr-test, ABR

[ um € Mo Audit Status | 2

Cell 6 is the ABR Decide Workflow item. This is used for conditional post-assembled parts. The ABR
Decide item branches based on the inclusion of a phase (or overlay). In this case, the decision is based
upon the inclusion of overlay V8a.

=7 abr-test.ABR* - NX Editor

File Edit Wew Workflow Tools Help

[ox]|

DEE| % BRE|(E| 4 |wokflow

Sy X[ EF SR

|| ABR Feature Decide Propeties of
3 —FPhaze
R ~ |
TESt —Branch To:
4 Dizplay
Giroup WIRES I 3 User Interface j
Test It Phase IS selected
5 Dizplay % 1 Phase iz MOT zelected
Group POST
r Comments
BER Decide | ™=2
» P
B L
I Test
" — Dizplay
i Phase V8a
L !
Test
Ma Display — |
€ Phass Yab

C{DOCUME~ 1\ WEINHA 1L OCALS~1 Templ abr-test, ABR

[ [mum & Mo Audit Status g
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Cells 7 and 8 combine to simultaneously check for the presence of the shorting cap that connects pins 1
and 2 of Connector B, and for no continuity across pins 2 and 3 of Connector B.

Eile  Edit

View ‘Workflow Tools Help

=7 abr-test.ABR* - NX Editor

W= 5 |

D2 E| & BB &S| 4 |wokFlon

BRI T TN AR

Test
Dizplay
Group WIRES

1

Test
Dizplay
Group POST

ABR Decide
Phaze
Wea

Test
Dizplay
Phase V8a

¥

Test
Mo Digplay _’®

Phaze Yob

2l

[

Test: Test-Display Properties =1}
~Phase
00— -
 Test For:
& Momal
Continuity [100.00 0 ||t chip =l

I Shorts 10.00 KR «=||Blaap j

€ Mo Continity [T0000 o -|[-nonE- =l

— dth Line Dizplay
I Miswire Infarmation
Ivd Group Inetuctions
v ¥ Connection Resistance

© Expression

—LED
™ lluminate Fisture LED's for Emars

— Connection Y alidation Modes:
& Each connection only needs to be made once [ Sequential Bvild
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Step 7: Audit the Program
Perform a program audit by pressing the audit button on the toolbar:

=101 %]

O\
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ol |

|Perform program audi

~

=

Step 8: Compile a wire harness test program for a selected set of Feature Codes

=7 Untitled - NX Editor

File Edit Wiew Components Tools Help

Mew

Mews from Template... Chrl+i
- Open... Chrl+0

Save Chrl+5

Save As..

ew ABR. Master
Zonvert bo AER Master Progrant
Compile ABR Master Program. ..

Ludit Pranaram

ABR Compile : x|

Cutput File Name

|c:wxoata'f1+|=2 |
Close |

Program Features Compiler Qutput

Sort By: IAIphaNumeric j INFO  : ABR File 'C:\Documents and Settings\weinhardtj\Desktopabr-test. ABR' successfully loade ﬂ
INFO @ Qutput file name set to 'C:\MX Data\F1+72'

MFs INFO : Selecting featur

B Elecong a es.:
b2 INFO : F1
Ors INFO : F2

INFO @ Processing Phases against selected features
INFO : Reading Workflow items

INFO : Removing unused phases

INFO : Processing named Phase Groups

INFO : Regrouping connections into phase group WIRES
INFO & Generating Workflow

Compile complete with no warnings or errors.

ABR. Compile successful.
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NX Editor ABR Enabled Software License
Agreement

DEFINITIONS:

The term "Software" as used in this AGREEMENT means the computer programs, together with any
updates or conversions subsequently supplied by Dynalab Test Systems, Inc.

The term "Eligible Analyzer Products" means any analyzer sold by Dynalab Test Systems, Inc.

TITLE AND OWNERSHIP

The Software, including the original and any copies, and any copyright, and trade secrets remain the
property of Dynalab Test Systems, Inc. You agree to protect the Software from unauthorized use,
reproduction, distribution, or publication. All rights not specifically granted in this license are reserved by
Dynalab Test Systems, Inc.

PERMITTED USES
You may:
* Install and use multiple copies for the purpose to create ABR master files

* Make copies of the Software for back-up or archival purposes.

USES NOT PERMITTED

You may not:

* Use the Software for any purposes unless this AGREEMENT is entered into.

* Make copies of the Software, except as stated in the "Permitted Uses™ section of this AGREEMENT.

* Rent, lease, sub-license, time-share, lend, or transfer the Software or your rights under this License
without the prior written authorization of Dynalab Test Systems, Inc.

* Alter, decompile, disassemble, or reverse engineer the Software.
* Remove, alter, or obscure the Dynalab Test Systems, Inc., copyright and/or trademark notices.

* Use the Software to generate programs for products that are not Eligible Analyzer Products.

WARRANTY AND LIMITATION OF LIABILITY

Dynalab Test Systems, Inc., warrants that the Software will perform substantially for a period of ninety
(90) days from the date of receipt.

CUSTOMER REMEDIES: Dynalab Test Systems, Inc.'s liability and your exclusive remedy shall be, at
Dynalab's option, either: return of the purchase price, or repair or replacement of the Software. This
limited warranty is void if failure of the Software has resulted from accident, abuse, or misapplication.
Any replacement Software will be warranted for the remainder of the original warranty period.
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NO OTHER WARRANTIES: DYNALAB DISCLAIMS ALL OTHER WARRANTIES, EITHER
EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO IMPLIED WARRANTIED OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, WITH RESPECT TO THE
SOFTWARE, OR ANY ACCOMPANYING WRITTEN MATERIALS. THIS LIMITED WARRANTY
GIVES YOU SPECIFIC LEGAL RIGHTS. YOU MAY HAVE OTHERS, WHICH VARY FROM
STATE TO STATE.

NO LIABILITY FOR CONSEQUENTIAL DAMAGES: IN NO EVENT SHALL DYNALAB BE
LIABLE FOR ANY DAMAGES WHATSOEVER (INCLUDING, WITHOUT LIMITATION,
DAMAGES FOR LOSS OF BUSINESS PROFITS, BUSINESS INTERRUPTION, LOSS BUSINESS,
OR OTHER PECUNIARY LOSS) ARISING OUT OF THE USE OF OR INABILITY TO USE
SOFTWARE, EVEN IF DYNALAB HAS BEEN MADE AWARE OF THE POSSIBILITY OF SUCH
DAMAGES. BECAUSE SOME STATES DO NOT RECOGNIZE THE EXCLUSION OR
LIMITATION OF LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL DAMAGES, THE ABOVE
LIMITATION MAY NOT APPLY TO YOU.

TERM

Without prejudice to any other rights, Dynalab Test Systems, Inc. may terminate this AGREEMENT if
you fail to comply with the terms and conditions of this AGREEMENT. In such event, you must return
the Software and all of its component parts with all copies, modifications and merged portions in any form
to Dynalab Test Systems, Inc.

GENERAL

This AGREEMENT represents our entire understanding and agreement regarding the Software and
supersedes any prior written or oral agreement, purchase order, license, communications, advertising, or
representations.

If any provisions of this AGREEMENT shall be unlawful, void, or for any reasons unenforceable, it shall
be deemed severable from, and shall in no way affect the validity or enforceability of the remaining
portions of this AGREEMENT. This AGREEMENT will be governed by the laws of the State of Ohio.

Dynalab Test Systems NX ABR User's Guide Page 36
Copyright 2020 Revised 8/4/2020



	Table of Contents
	ABR Overview
	NX Editor - ABR Enabled
	Creating an ABR Master Program File
	Compiling an ABR Program
	ABR Program Example
	Testing a Wire Harness with No Post-Assembled Parts
	Testing a Wire Harness with Post-Assembled Parts

	Progressive Assembly Example
	NX Editor ABR Enabled Software License Agreement

