
The required “unlimited 
compatibility” of com-

ponents on the Isobus can-
not be attained by perform-
ing conformity tests at the 
end of device development 
alone. Rather, sound and 
continual tests over the en-
tire development phase are 
necessary. Efficient use 
of such tests can only be 
achieved by using tools with 
domain knowledge that cov-
er a large number of tasks 
ranging from simulation to 
analysis tests as well as 
conformity tests. Develop-
ers of implements and trac-
tors need a tool that covers 
conformity testing, cycles 
through the tests indepen-
dently, yet offer the freedom 
to only test certain sections 
and can be extended to test 
the application.

The Isobus standard-
izes data communication 
between tractor, imple-
ments and farm manage-
ment computers and en-
ables system-wide data 
exchange. The ISO 11783 
series of standards con-
sists of 14 sub-standards; 
they each address differ-
ent aspects of the technol-
ogy, ranging from System 
Description (part 1), Physi-
cal Layer (part 2), Data Link 
Layer (part 3), Network Lay-

er (part 4) and Virtual Ter-
minal (part 6) to Diagnostics 
(part 12) and File Server 
(part 13).

“One person’s plea-
sure is another’s pain” is 
common folk wisdom. The 
situation is similar with the 
requirement for unlimited 
compatibility (system and 
manufacturer independent) 
of ISO 11783-compatible 
products [1]. For the custom-
er this is not only very easy 
to handle, it also opens up 
the possibility of purchasing 
flexibility and independence 
from the manufacturer. That 
in it is a large motivational 
factor in procuring such ma-
chinery. For manufacturers, 
however, this promise rep-
resents a great challenge in 
terms of development, op-
eration and maintenance 
of the machines. CANoe.
ISO 11783 from Vector of-
fers a universal develop-
ment and testing solution 
here. The ISO 11783 op-
tion for the CANoe tool pro-
vides the necessary domain 
knowledge and supports 
conformity to the ISO 11783 
standard.

Experience over the 
past two years in the Iso-
bus field has shown that de-
spite a sharply rising num-
ber of devices certified by 

Automatic 
interoperability tests

conformity tests [2], differ-
ent components, such as 
the Task Controller and im-
plement, do not always har-
monize in their interaction 
without problems. There is 
the potential for surprises 
in operation of an imple-
ment when the Virtual Ter-
minal is used too. As well as 
for service technicians, in 
such a heterogeneous envi-
ronment as the Isobus it is 
difficult to definitively local-
ize the cause of a problem 
and correct it if necessary. 
Frequently, the technician 

is confronted with unfamil-
iar devices or combina-
tions of devices. In view of 
these problems, and to as-
sure customer satisfaction, 
the manufacturer’s initiative 
AEF (Agricultural Industry 
Electronics Foundation) set 
up a project group tasked 
with conducting activities to 
improve the interoperability 
of Isobus devices [3]. 

Worst case uniform 
diagnostic access
In the framework of stan-
dardization tasks, along 
with continual efforts to re-
fine and extend test cases 
of the conformity test, part 
12 of the ISO 11783 draft 
standard was written to cre-
ate a common diagnos-
tic interface. It is based on 
SAE J1939-73 diagnostics. 
The section of part 12 of the 
ISO standard that has al-
ready been published, what 
is referred to as basic diag-
nostics, defines open diag-
nostic access. It provides 
basic functionalities and is 
intended to enable a sys-
tem overview. This includes 
unique identification of the 
ECUs on the bus as well as 
information on the software 
version, manufacturer’s part 
number and the conformity 
test performed. Each ECU 
can report momentary er-
rors, and when requested 
by the diagnostic tool it can 
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The tool can be used to utilize, analyze and simulate the 
complex communication structures of the Isobus stan-
dard. 
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also report previous errors. 
This information is intend-
ed to enable quick and re-
liable localization of the er-
ror causes. This is espe-
cially advantageous if a net-
work consists of compo-
nents from different manu-
facturers. For example, the 
tractor manufacturer’s ser-
vice technician can use 
an ISO 11783-12 compat-
ible diagnostic tool to de-
tect problems related to an 
implement from a different 
manufacturer. The techni-
cian might not be able to 
correct the problem, but can 
clearly identify its cause. If 
the cause lies in the imple-
ment, the tractor manufac-
turer’s service technician 
– who was summoned by 
mistake – can call up valu-
able information such as er-
ror codes or part numbers 
of the affected components 
to give the implement man-
ufacturer’s service techni-
cian advance information 
on the problem. This keeps 
downtimes to a minimum 
and leads to a higher level 
of customer acceptance of 
Isobus-equipped machin-
ery.

Ongoing efforts to ex-
tend part 12 of the ISO 11783 
draft standard are taking the 
direction of a standardized 
description format for diag-
nostics. This would let each 
manufacturer describe diag-
nostic contents individually 
for each ECU. A prepared 
diagnostic application could 
use this description to diag-
nose the ECU regardless 
of which company manu-
factured it. The diagnos-
tic description file might be 
downloaded from the ECU 
itself or over the Internet. 
Manufacturers with their 
own company-specific diag-
nostic tool would integrate 
ISO 11783 diagnostics into 
their existing tool. Manufac-
turers without their own cus-
tom tools could use future 
standardized diagnostic 
tools. One practical benefit 
is that a service technician 
would have system-wide di-
agnostic capability with just 
one tool. This enables effi-
cient and reliable localiza-

tion of the real causes of er-
rors and ideally to correct 
them right away.

Automated tests 
during development 
Introduction of uniform di-
agnostic access helps to 
quickly identify a problem 
on-site and possibly re-
place the defective part. If 
there is some incompati-
bility, however, the situa-
tion is generally very differ-
ent. Replacing the electron-
ics does not offer any help, 
since this does not correct 
the cause of the problem. In 
such a case, corrected ECU 
software would be neces-
sary. However, it would take 
time to produce and test this 
software. In addition, distri-
bution of the modified soft-
ware is often costly, since 
devices must be recalled 
from the field. Suitable pre-
ventive actions can be tak-
en to avoid such compati-
bility problems. One option 
is the conformity test men-
tioned in the introduction. 
However, a disadvantage 
here is that the application 
itself is not part of the test. 
The focus in conformity 
testing is to test conformity 
to the standard. In addition, 
it is difficult or impossible 
to use the conformity test 
during development, since 
100 percent compatibility 
cannot be assumed at the 
beginning of development. 
Often just point checks of a 
certain aspect are desired, 
e.g. a check of the Transport 
Protocol. Such tests con-
ducted over the course of 
development are generally 
performed very frequently, 
they have many alternative 
test sequences, and they 
must be flexible in their con-
figuration. Therefore, such 
tests should be designed 
for automation. If problems 
occur during the test, exten-
sive analytical capabilities 
are needed as well.

One tool for all cases
The CANoe.ISO11783 uni-
versal development and 
test solution is used to verify 
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conformity to the ISO 11783 
standard, providing the nec-
essary domain knowledge. 
The Virtual Terminal, for ex-
ample, is a fixed component 
of CANoe. Diagnostic mes-
sages can be visualized us-
ing the Diagnostic Trouble 
Code Monitor and Scanner. 
The integrated Test Fea-
ture Set makes it possible 
to define frequently recur-
ring tests and entire test se-
quences. The test sequenc-
es can be easily defined by 
XML, for example. In such 
an environment, the tool 
set may assume the role 
of the test master and link 
to or drive other tools over 
various interfaces such as 
COM or .NET. It is also pos-

sible to integrate the tool set 
in an existing test environ-
ment via the same interfac-
es. Because of its extensive 
simulation and analysis ca-
pabilities, its use is not limit-
ed to just testing or simula-
tion of individual ECUs. The 
tool can simulate entire net-
works (simulation of the re-
maining bus). For exam-
ple, operation of an imple-
ment could be simulated via 
a Task Controller or the Vir-
tual Terminal. With the help 
of Vector test hardware VT 
System, the tool set also di-
rectly drives real consum-
ers such as actuator mo-
tors and an ECU’s outputs, 
or reads in sensors. It can 
be used to utilize, analyze 

and simulate the complex 
communication structures 
of the Isobus standard easi-
ly and efficiently. It is a com-
prehensive, universal tool 
for verifying conformity over 
all product phases: from de-
velopment to operation and 
service of the working ma-
chinery.

www.vector.com
Literature and links:
[1] VDMA Professional Society 
for Agricultural Engineering: 
Isobus speaks all languages. 
Just speak along with it. 2005, 
pg. 2
[2] VDMA Professional Society 
for Agricultural Engineering: 
Isobus-conformant devices per 
the ISO 11783 standard, www.
isobus.net/isobus_E

50 CAN Newsletter 2/2010

Is
ob

us


