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Overview J1939 Protocol

Interoperability

Mostly cyclic Messages

Baud rate 250kbps (4µs/bit)

Message Length 

Typical ≈128Bit (8 Data Bytes, ≈ 0,5ms T-time)

Shortest ≈ 64Bit (≈ 0,25ms T-time)

Longest 1785 Bytes

Various, standardized Transport Protocols 

Address Claiming

In a nutshell …
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Overview J1939 Protocol

Parameter Group Numbers (PGN)

Consideration of priority, repetition rate, significance of data, data length 
and transmission mode (PDU1/PDU2)

Position and grouping of parameters

Subsystem, repetition rate and type of parameter

Device Name

NAME and Functions

Industry Group

Preferred device address

Unique and fixed indication of industry branches and tools

Suspect Parameter Number (SPN)

Unique identification of parameters and other elements of the ECU 

Means of diagnosis

Predefined characteristics
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Overview J1939 Protocol

SAE J1939 Message

29bit CAN-Identifier Data

28 … 26 7 … 025 … 8 0 … 8 Byte

Parameter Group 
Number (PGN)

Priority Quell-
address

Protocol Data Unit (PDU)

Parameter Group Number (PGN)

25 24 23 … 16 15 … 8

Extended 
Data Page

Data Page PDU Format 
(PF)

Destination Adress /
Group Extension 

PDU Format 1 (specific)

23 … 16 15 … 8

00h … EFh Destination Adresse (DA)

PDU Format 2 (global)

23 … 16 15 … 8

F0h … FFh Group Extension (GE)

CAN Message Format and Meaning 
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Advantages of J1939-based Tools

Starting point in leveraging strength of J1939

Communication protocol well standardized (SAE)

Messages and signals already defined per ECU type

Chances

Parallel development paths 

“Executable specification”

Cost efficiency

Differences to plain CAN Leverage potential for Tools

Expectations towards J1939 Tools

More comfort

More support
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Advantages of J1939-based Tools
View graph – What are we going to see in the following demos?
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Automatic Generation of a J1939 Simulation
How does a simulation look like?

Real System

ComponentReal Sub-System

Simulation

J1939
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Automatic Generation of a J1939 Simulation
How does a simulation look like?

Simulation

J1939
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Automatic Generation of a J1939 Simulation
How‘s the work flow?

Messages

Simulation Environment

“Communication” Editor

Generation Tool

„K“ Table

Signals

User Interface Node Models
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Automatic Generation of a J1939 Simulation
How‘s the work flow?

CANoe

CANdb++ Editor

1939 CAPL Generator

J1939 DB

CAPL Programms ApplicationPanels

J1939 DB Template
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Automatic Generation of a J1939 Interoperability Test

Prerequisites

Specification

Testing Topics?

According J1939 8x …

Single ECU/Device

System

Timing

Cycle Times

Monitoring Tests

Active Tests

Prerequisites and Possibilities

SAE J1939
Conformance

Test Suite

? ?

? ?

?
?

?
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Automatic Generation of a J1939 Interoperability Test
What do we want?
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Automatic Generation of a J1939 Interoperability Test
What do we want?
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Automatic Generation of a J1939 Interoperability Test
How‘s the work flow?

1939 XML Test Modul Manager

J1939 DB

Test Specification

Wizard / Editor

XML Test Progr.

CANoe
Test Executor

CAPL Progr. Sim.

Test Report
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What do we want?

(Semi-)automatic Generation of a J1939 Functional Test
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(Semi-)automatic Generation of a J1939 Functional Test
How‘s the work flow?

DBC++ Editor

Test Automation Editor (XML)

J1939 Database

Test Specification

XML Test Progr. CAPLTest Progr.

CANoe

CAPL Progr. Sim.

Test Executor

Test Report



21

© 2010. Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.

Slide: 

(Semi-)automatic Generation of a J1939 Functional Test

Address Claiming (ACL)

Request of PGN using RQST 
command

Commanded Response

DUT receives a specific PGN

Is expected to send another 
specific PGN

Tester reaction to input

Output control

User interaction

Examples of some simple Function Test Scenarios

XML Test Progr.

CAPLTest Progr.
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CANoe.J1939

Wrap-Up, Links and Questions
Advantages of the Option .J1939

J1939 CAPL Generator Generation of Simulation

Generation Test Program

Parameters, Test Report

Simple Def. „K-Matrix“

Bus Analysis

Component Scan

Trouble Code MonitoringJ1939-DB-Templ. J1939 NW Scan DTC Monitor

CANoe

J1939 Test Generator

CANdb ++

Network Simulation

Test Exec Environment

J1939 
Simulation
(Demo 2)

J1939 
Test

(Demo 3)

J1939 
Tools

(Demo 1)

Base
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Wrap-Up, Links and Questions

Overview Vector’s J1939 solution: 
www.vector.com/vi_j1939_solutions_en.html

CANoe.J1939: www.vector.com/vi_canoe_j1939_en.html

Know-how: www.vector.com/vi_j1939_knowhow_en.html

Downloads J1939: 
www.vector.com/vi_downloadcenter_en.html?busprot=J1939&formu
lar_treffer_submit=1&sprachumschaltung=1

SAE: www.sae.org/servlets/index

www.vector.com/vi_downloadcenter_en.html?busprot=J1939&formular_treffer_submit=1&sprachumschaltung=1
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Thank you for your attention. 

For detailed information about Vector

and our products please have a look at: 

www.vector.com

Author: Hans-Werner Schaal

hans-werner.schaal@vector.com

+49 (711) 80670-523 

Vector Informatik GmbH

Ingersheimer Str. 24

70499 Stuttgart

mailto:hans-werner.schaal@vector.com

