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Foreword

ISO (the International Organization for Standardization) is
federation of national standards bodies (ISO member bodi
of preparing International Standards is normally carried ou
technical committees. Each member body interested in
which a technical committee has been established has t
represented on that committee. International organizations,
and non-governmental, in liaison with I1SO, also take part in
collaborates closely with the International Electrotechnica
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical cg
circulated to the member bodies for voting. Publication as a
Standard requires approval by at least 75 % of the member
a vote.

Internatiorial Standard ISO 11787 was prepared by Techni
ISO/TC 28/ Tractors and machinery for agriculture and forg
mittee SC 19/ Agricultural electronics.

Annexes A and B of,this International Standard are for infor

a worldwide
es). The work
t through ISO
a subject for
he right to be
governmental
the work. 1ISO
| Commission

mmittees are
n International
bodies casting

al Committee
stry, Subcom-

mation only.
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Introducti

Stand-alone ¢
manually colle
a laborious ta
interconnecteq
share and exc
port between
computer on t|

NOTE 1 Whe]
as "datalogger”

oK
\"4 1]

mputers on the farm require that the same data must be
cted from, and entered in, the different computers. This is
5k whichbecomes superfluous when the computers are
and able to.communicate with each other automatically to
hange information. Information exchange means data trans-
the management,computer on one side and each process
he other side.

h in this text “process computer” is used, this can also be read

Vi
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Machinery for agriculture and forestry — Data
interchange between management computer and

process computers — Data interchange syntax

1 Scope

This Intgrnational Standard proyides the means to

enable

communication between'_op-farm process

computefs of stationary and mobile agricultural
equipment or machinery, and management comput-
ers. It therefore specifies an Agricultural Data Inter-
change Jyntax (ADIS), to exchange data electronically.
[t implied that the syntax is not intended for reaFtime
data exchange.

ADIS mdy be used (see figure 1) for direct data ex-
change Qetween process computer and management

program

Process computers

ADIS may also be used for data exch

pnge between

process computer and interface sofftware of the

process computer on the PC.

Alternatively for this exchange, manufa
methods can be and are used for data
tween the interface software for the
puter on the PC and the management

NOTE 2 This does not mean that ADIS
for other data interchange. Many farmers
similar to ADIS to exchange data betweq
computers and external computers: ADIS
data interchange to external computers. A
used to exchange data between independg

plications used on a management computer.

Management computer

cturer-specific

exchange be-
process com-
brogram.

cannot be used
use a method
n management
an be used for
DIS can also be
nt software ap-

ADIS
Interface ADIS Management
software program
Specific ?
ADIS

NOTE — Interface software is a communication program for the process computer that runs on the management computer.
It takes care of the data exchange, and creates and reads the ADIS file(s).

Figure 1 — ADIS application possibilities
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2 Normative reference

The following standard contains provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publica-
tion, the edition indicated was valid. All standards are
subject to revision, and parties to agreements based
on this International Standard are encouraged to in-
vestigate the possibility of applying the most recent
edition of the standard indicated below. Members of
|[EC and ISO maintain registers of currently valid In-

© SO

NOTE 4 The DDI number may contain additional infor-
mation about the destination of the data item if it is sent
through a CAN-bus.

3.8 management computer: Computer system in
an agricultural enterprise used for management pur-
poses.

3.9 management system: Programs and data
bases on a management computer used for manage-
ment purposes, but not for process control.

ternational Sta

SO 8601:1984
mats — Infor
of dates and' t

3 Definitid

For the purpo
following defin

hdards.
. Dataselements and interchange for-

mation imterchange — Representation
mes.

ns

ses of this International $tandard, the
itions apply.

3.1 ADIS; Agricultural Data Interchange Syntax:

Syntax for d
computer and

3.2 alphanumeric data: Series of figures

resenting char|

3.3 data dic
data items are

NOTE 3  Sevs
The use of a da
ADIS (see also

3.4 data (di
tionary, uniqus

3.5 datalogg
about a proceq

hita exchange between management
process computer on a farm.

rep-
hcters and whole numbers.

tionary: Database or list in which all
described in a unique way.

ral data dictionaries can be used in ADIS.
ta dictionary is one of the starting points of
nnex B).

ttionary) item: Item of the data dic-
ly identified by a DDI number.

er: Computer system to collect data
s, but not to control the process itself.

3.10 numerical data: Series of digits.

3.11 process computer: Computer systemm on an
agricultural enterprise for process control purposes
(milking, feeding, climate control, on-board cpmputer,
etc.).

4 General

4.1 The data to be exchanged between |manage-
ment computers and process computers [shall be
presented in standard files for data exchangge on the
management computer. The management| system
shall provide the programs for conversion of its data
to7or from the standard file for data exchahge. The
progess computer system shall provide the grograms
for cofversion of its data to or from the stanglard files
for data‘exchange.

For data exchange the data needs to be khown to
both parties, and/there needs to be a way t¢ put the
data in the standard)exchange file: this is tHe syntax
(ADIS).

NOTE 5  For background information, see annex A.

4.2 The following characters oCcur in this Inter-
national Standard, to give a better déscriptign of the
ADIS syntax:

3.6 DD number—Number that s usedto dentify a
data item in a data dictionary with a 6-digit decimal

code.

3.7 DDI number: Number that is used to identify a
data dictionary item clearly in the ADIS file, with

— two leading zeros, followed by the data dictionary
number (DD number);

— an identifie

r number;

— a number out of another data dictionary.

<...> contains the description of an item;

[...] conditional (not mandatory) parts are put between
square brackets;

(...) parts between parentheses can occur a number
of times repeatedly, at least once.

EXAMPLE

DN(<DDl-no><field length><resolution>) means
that the combination of a DDI number, its field length
and resolution can occur a number of times.
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5 Main ADIS characteristics

5.1 An ADIS file is a file with extended ASCI| char-
acters (ISO 8-bit code).

5.2 An ADIS file contains lines that are ended with
<CR><LF>.

The minimum line length that a program shall be able
+ OO bar CcR

ISO 11787:1995(E)

7 Line types

Each line is of a certain type. Which type is shown by
the first character of the line. This character specifies
what type of data the line contains.

7.1 Line type identification

The standard file syntax requires capitalized line type
characters. Lower case characters are manufacturer-
specific, and have to be agreed upon by both the

= | 4 ; | :
to Suppo t |3 Ut TuUUol oJYU UIIUIU\J\.\JI’S, :n\.n'u'u:ng A}

<LF>.

The max|mumiJihe length in an ADIS file is not speci-
fied but ghould '€ )agreed on by the communication
group which uses thessyntax.

5.3 Both the sending and'receiving party of an ADIS
file need| to have a data dictionary or a subset of it.
This datqg dictionary keeps the characteristics of each
data dictjonary item. A DD item is‘uniguely identified
by an 8-dharacter DDI number. A DDI"number can for
instance [pe a DD number or an identifier.

5.4 A flle name is not specified. The file name ©fjan
ADIS file|is free.

6 Resprved characters

The folloving reserved characters are characters with
a predefined meaning. They may not be used freely.

Character Name DEC HEX Function

sending and receiving party. If the line fype character
is unknown, the line is ignored.

7.2 Classification of line types

The features of ADIS can be used stdpwise. There-
fore the line types are divided into [four different
classes:

class A: the use of D, V, C, E and Z|lines;

class B: class A plus additional usg of F, | and T
lines;

class C: class A plus additional usg of R and O
lines;

class D: class A plus additional use [of S, R and O
lines.

Class A is mandatory for using ADIS. Classes B, C and
D are permissible extensions.

It does netymean that, for instance, when class C is
supported that automatically class B| will be sup-
ported. WherUsynchronizing (initializing), the sender
and receiver (communication group) must tell each

M CR 13 0D Carriage-return X , .
R ) other in which class they can communicate. This can
J LF 10 0A  Line-feed be done, for instance, om paper, but alsg automatically
| verti- 124 7C  Error code for by using a DDI number 4n_the ADIS filg for line type

cal bar unrecognized classification.

DDI numbers

? Ques- 63  3F  Null value (unin- 7.3 Standardized line types

tion itialized fields)

mark The following line types are standardized:

NOTE 6  ASCII defines characters 0 to 31 and 127 to be
control characters (or non-printing characters). The control
sequences shown can be used to enter these values from
most system keyboards.

Apart from these reserved characters, all characters
with ASCII values 32 to 255 (except 127) may be
used.

NOTE 7 In some cases ASCIl values above 127 can
cause problems because they are country-dependent.

Definition

Value

End of logical file
Comment
Search

Request

File

m v O m< O
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Output
Termin

N A4 O —

Include

ate

Physical end of file

7.4 Definition line

A definition lin

e (D line) specifies the contents of the

value lines that succeed it. A D line shall always be

© ISO

7.10 File line
A file line (F line) gives the complete name of a library
file (pathname and filename). This line avoids includ-

ing the file itself.

F<status><path + filename><CR><LF>

7.11 Include line

succeeded by
able then all fi
of the complet
15.3).

D<status3
length><1]

1 Ul TTore \V’ “IIUD. if |RLS) ddid altc dVCIH‘
plds(starting from position 9 of the line)
e Vline are filled out with “?" (see also

L <event-nosA(xsDDI-no><field
esolution>)<CGRA<LF>

7.5 Value line

Value lines (M
items that we
V lines witho
event number

V<status

7.6 End lin

An end line (E
In a file more
always follow
physical end o
E line just befq
is always the 3

EN<CR>4

lines) contain the values of the DD
e specified in the last preceding D line.
it a preceding D line with the_,same
are illegal (see also 10.2).

<event-no>(<value>)<CR><LF>

W

ine) marks the logical end of a data file.
han one E line can occur. The E line is
ed by a DH+VH line or a Z line. The
f the file is marked by a Z line. The last
re the Z line is not mandatory. An E line
ame:

LF>

7.7 Comment line

Comment line
ADIS file. The

5 (C lines) can be put anywhere in an
can hold free text.

An include line (I line) holds the pathngme and
filename of a file to be included at the positipn of the
| line. The include file shall meet the ADIY require-
ments as if it were part of the parent file. This implies
that the combination of the parent file and the include
file shall meet the ADIS requirements.

|<status><path + filename><CR><LF>

NOTE 8 The include option is a way to sepgrate files
physically which are one logically. The included file can
contain a header, if the combination with the parent file
meets the ADIS requirements.

7.12 Output line

An output line (O line) holds the pathngme and
filendme of a file to which data must be writfen.

O<status><path + filename><CR><LH>

7.13 Termination line

A termination line (T lire),marks the end of a fnain unit
of information in an ADISfile. A T line can bg used to
distinguish different blocks #vithin one file. [A T line
cannot be followed by a DH"+VH line (sefe also E
line). AT line is always the same:

TN<CR><LF>

C<status><free text><CR><LF>

7.8 Search

line

In a search line (S line) one or more search conditions
can be specified. See also clause 11.

7.9 Request line

A request line (R line) holds the data dictionary num-
bers of attributes which are requested. See also
clause 11.

7.14 Physical end of file line

A physical end of file line (Z line) marks the end of a
physical datafile. When a Z line occurs, the physical
end of the file is reached. Everything beyond the Z
line will be ignored. There shall never occur a new
DH+VH line after a Z line. It is possible but not man-
datory to put an E line before the Z line. A Z line is
always the same:

/N<CR><LF>
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8 Status characters

The second position of each line holds the status
character. This character explains the function of the
data in that line.

8.1 Status identification

The standard file syntax requires capitalized status
characters. Lower case characters are manufacturer-
specific, and shall be agreed upon by both the sending

ISO 1

1787:1995(E)

Creation date: date of creation of the file;

Creation time: time of creation of the file.

It is permissible to put more data in the header.

The DDI numbers of these data items have to be part

of the data dictionary.

8.4 Normal data

and recgiving party. Tf the status character is un-
known, the line is ignored.

8.2 Standardized status characters
The follgwing status’characters are standardized:
leader data

lormal data

aulty data

O m w»n Z I

I.
N
Jynchronization data
A
1

eletion data

8.3 Header data

Each data file shall have a header. This implies that
an ADIS|file has to start with one DH line, followed
by a VH |ine. Only comment lines (irrespective of their
status dharacters) can precede the header. If the
header i$ omitted, the whole file is illegal.

It is mandatory to start the header data (right after the
event nymber) with the name of the data dictionary
that wag used when creating the file. Several data
dictionarles can be used. To read the received ADIS
file, the feceiver needs to known which data diction-
ary has fo be used for recognizing the DDI numbers.

It is recpmmended that the header also contains at
least theg following information (from the sender):

Manyfacturer: organization/company that made
the ADIS file:

Normal data is data that is-sent-for updating the da-

tabase of the receiving party.

8.5 Synchronization data

Synchronization data is sent with the ir
initializing the database (filling the fi
comparing data in the databases (

and the receiving party to determin
rect between the communication g

8.6 Faulty data

If an ADIS file contains a line which se
one or more errors, it is possible for {
put this whole line in a separate ADI{
status character changed into an “F".

tention of
rst time);

f the sending
e which is cor-
oups.

eMs to contain
he receiver to

file, with the
t is also poss-

ible that an F status line has more flelds than the

corresponding N status line. For instan

e the F status

linelcan contain detailed information gbout the kind

of erfop{'what is wrong, etc. This kind
can be placed in the F status line, ac
preceding DF line. The receiver discoy
in the ADIS lingand sends the F line &
ginal sender.

8.7 Deletion data

If an ADIS file has been sént that kej
formation, the transmitter can eopy the
tained the error into another ADIS file,

of information
cording to the
ers the errors
ack to the ori-

bt incorrect in-
 line that con-
vith the status

Receiver: the name of the receiver of the ADIS
file;

DDl list version: version of the DDI list that was
used when creating the file;

Product name: name of the software program that
created the file;

Sofware version: Program version that was used
to create the file;

character r*h:mgpd intoa “D"_ and-se

d that file as

well. A line with a D status shall be deleted com-
pletely. The use of the D status is conditional. If the
D status is not supported, it shall be answered by an
F line.

9 Combination of line types and status
characters

The matrix in figure 2 shows which combinations of
line types and status characters are allowed and
which are not.
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Status characters

H N S F D
Header Normat Synch Fautt Delete

D Definition + * + - +

\% Value +] +:| *] *:' *]
E End - + - - -
C Comment + + + + +
v S Search - +]1) - +]2) -
S Request - + - + -
v T Terminate - + - - -
€)' F File - - - + -
| Include - + - + -
0 Output - + - + -
z Rhys. end - + - - -

Key

+ Allowed
- Not allowed
] Required combination

10 Event numbers

Positions 3 to|8 of each line hold the event number
of that line. Bvent numbers can be used in three
ways, as follows.

1) An S line requires an R line, but an R Lline does not need an S line.
2) AnSor R linewith.an F status is not a query, but a response from the
receiver to the original sender that the query could not be handled.

Figure 2 — Combinations'of line types and status characters

can be
ers are

a zef® may be standardized. Event numberd
standafdized in the same way DDI numk
standardizéd.

An event is & group of DD items which are fa logical
group (comparablé“to an entity type with Key attri-
butes and normal attributes). Therefore it is ddvisable

a) Centrally registered event numbers. These are )
predefined|and already known to all members of to group data which belorg to a same event.
the commuinication group before receiving:
10.1 Length of an event'number
1) each registered event number is a template
for a g4pecified group of DDI numbers, in a An event number has a fixed length of 6 digits. It is
specifigd order; a numerical value.
2) each reggistered event number is an event for 102 1inking value lines to definitith line
a specified minimum/maximum group of DDI
numbers, without a specified order. The event number of a D line shall be the same as the
event numbers of the related succeeding V lines. If
b) Ivhhee:V\/ev?;(ti:;n;aer;\DalrSe fflgeafﬁeb;/vg:i itsr;ebrzé the event number of a Vv liqe differs frgm the event
- o number of the preceding D line, that V line is illegal.
does hot have a specified meaning. It can be used
to identify different data blocks.
10.3 Event numbers in search and request
c) The event number does not have any meaning: its lines

value is “000000".

Event numbers starting with a zero are free to be
used by manufacturers. Event numbers starting with

The event number of a R line shall be the same as the
event numbers of the related preceding S lines (if
there are any preceding S lines). If the event numbers
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of a R and S line differ from each other, the request
is impossible. The receiving party can use the event
number of a R line in its response.

11 Queries

Each query consists of 1 or more S lines (optional) and
one R line (mandatory). The S lines hold the search
conditions, the R line holds the DDI numbers of attri-
butes that contain the data that is requested.

ISO 11787:1995(E)

lower_value<=value_in_field_with_DDI-no
<=higher_value

The format of <low value> and <high value> shall
be the same as that given by <field length> and
<resolution>. The field length for <Max. no of
records> is fixed at 6 characters (filled out with
spaces when the fields have no value). <Max. no of
records> specifies the maximum number of records
that can be output as response to the conditions
placed in one search line. If <max. no of records> has

An S ling(ean only have conditions that refer to a
combinafion/of key data that refer to the key of the
event. DDI numbers of the S line shall refer to key
data.

NOTE 9 | The implementation of query handlers in pro-
grams thdt deal with ADIS-filgs is not mandatory. Because
search cohditions depend heavily,on key data (known in the
data dicfionary), the responsg™to a query can be
implemenjtation-dependent.

11.1 Query syntax
A query pas the following syntax:

[(S<ptatus><event-no>(<DDI-no><field
lengih><resolution><low value><high
valug>)<Max. no of records><CR><LF>)]

R<status><event-no>(<DDI-no><field
length><resolution>)<CR><LF>

It is not|permissible to put search/request lines be-
tween rglated D and V lines. The S lines (if present)
always immediately precede the R line. Only com-
ment lings can, irrespective of their status, be placed
in a groyp of query lines. It is recommended to sep-
arate qugries from the D and V lines by using a T line
or by pufting queries in separate files. If a query con-
tains an |llegal search or request line, the whole query
is illegal.

11.2 Slearch condition of a query

no value, there Is no restriction to
number of records to be output on
condition(s).

To search for the first n records, the
fields are completely filled with questi
("?"), and the <high value> fields have
are completely filled with spaces.

S<status><event-no>(<DDI-no><
<resolution><(2)><(_)>)<Max. nu
records><CR><LF>

in which Max. number of records has t

To search for the last m records, the
fields have no value, they are comple
spaces, and the <high value> fields 3
filled with question mark signs (“?").

S<status><event-no>(<DDIl-no><
<resolution><(_)><( 2)>)<Max. n|
récords>,<CR><LF>

in which Max. number of records has t

NOTE 10  The differences between a sed
and a search for the-last number of records

If an S line contains mixed dimits (for on
the question mark sign is placed in the
for another the question mark sign is p
value field), the S line is illegal’ [f/the
no S lines, there are no search-con

the maximum
the preceding

<low value>
bn mark signs
no value: they

field length>
mber of

ne value n.

<low value>
ely filled with
re completely

field length>
mber of

he value m.

rch for the first
are underlined.

e DDI number
ow value field,
aced in a high
uery contains
ditions, which

[(S<status><event-no>(<DDI-no><field
length><resolution><low value><high
value>)<Max. no of records><CR><LF>)]

Note that one search line can contain several search
conditions. These conditions are implicitly linked with
a logical AND operator. If a query contains more than
one S line, the conditions in these S lines are also
implicitly linked with a logical AND operator. Each
search condition contains a lower value and a higher
value, which means that a search can be done on a
range:

means that the query 15 a request 1o
tioned in the R line.

11.3 Request line of query

The request line defines the attributes
are requested.

all data men-

for which data

R<status><event-no>(<DDl-no><field

length><resolution>)<CR><LF>
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12 Field length and resolution

Every DDI number that occurs in an ADIS file is al-
ways immediately followed by the field length and the
resolution (number of decimals) of that DDI number:

<DDlI-no><field length><resolution>

The receiver shall at least support the format of the
corresponding data dictionary. It is not mandatory that
the receiver supports the non-standard format (differ-

© ISO

15 Data fields

15.1 Signed values

Negative values of fields are marked with a minus
sign before the first significant character of the value.
Positive values do not have a plus sign before the first
significant character.

The field length is the same.

length and regélution for a field in the ADIS file that

ent field lengt{ andfor Tesotaton T The use of g 1etd

are equal to t
ommended. [t
resolution for

from the form
the communic
that the use o
way is minimiz

12.1

The field lengt
field length ca
it is not recod
occur when th
the same data
of 2 digits. Th
01 to 99.

12.2 Resoll

The resolution
numericai valu
resolution is a
meric values h

e format in the data dictionary is rec-
is permissible to use a field length or
b field inwthis ADIS file that is different
bt in the data_dictionary (agreed on by
htion group) thtolgh it is recommended
field lengths andjar.resolutions in this
ed.

Field length

n defines the length of a data field\The
N be used to skip a DDI number when
nized in the data dictionary. This can
e sender and the receiver do not use
dictionary version. It has a fixed length
e field length is a number in the range

tion

defines the number of decimals of a
E. It has a fixed length of 1 digit. The
number in the range 0 to 9. Alphanu-
ave a resolution of 0.

13 Resetting communication settings

All settings of
reset as soon

the program that reads an ADIS file are
as the header status line (H) is en-

countered.

15.2 Filling data fields
Numerical fields default have leading spaces o fill the
field if the field contains less characters than the

specified field length. In specific situationg leading
zeros may be used by agreement.

15.3 Null values
Fields that do not contain any value (unihitialized

fields) are to be filled completely with question mark
signs (“?”, decimal ASCII 63).

15.4 Decimal signs

Decimal signs (point, comma) are not repregented in

the value fields of the ADIS file.

16 Data and time format

Dates are repreésented with eight positions:
CCYYMMDD

Time fields by default Have-a six digit format:
HHMMSS

Date and time always have leadidg-zeros (instead of
leading spaces).

000000<= time<= 235959

14 DDI numbers

DDI numbers have a fixed length of eight characters.

This can for instance be

2 leading zeros plus 6 digit numeric DD number;

8 character

8 character

hexadecimal identifier number:

alphanumeric code.

(Midnight: 000000, Noon: 120000)
See ISO 8601.

17 Checksum

ADIS files can contain checksums, but they are not
mandatory. Checksums can only be put in V lines. A
checksum is considered to be a normal data dictionary
item. This means that the D line shall contain the DDI
number for checksum.
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NOTE 11 This way to use checksums is of another
OSl-level than for example the checksums used by the
protocol on the lower OSl-levels.

17.1 Position of checksum

The position of a checksum in a V line depends en-
tirely upon the position of the DDI number for
checksum in the corresponding D line.

ISO 11787:1995(E)

In this calculation “ASC" represents the conversion
of the character into its decimal ASCII equivalent.

18 Unknown DDI numbers

If a system receives a request for data with an un-
known DDI number, the answer file will fill the value
field belonging to this DDI number with the vertical
line symbol (“|").

19 Comment

17.2 Tmlfﬁan-«-rheelsum
The method _te calculate the checksum is also de-

scribed i the ‘data_dictionary, where the DDI number
of “checksum” iS_stored.

EXAMPUE

The modulo 10 check is placéd. Each character before
the chedksum is included in_the calculation of the
checksum. If the checksum is placed at position
n+ 1, the calculation will be:

Checksum =

Z [ASC(character at position x)] § mod 10

X =

Comment lines are allowed throughout [the whole file.
Comments can be placed in different ptatus lines to
give more information, for instance why the status is
not “N”.

20 File structure

ADIS does not allow the different ling types to be
placed in any order. Figure 3 shows in what order lines
shall be placed.

This diagram shall to be read from left tp right, except
where otherwise specified. There is no rule for the
vertical direction, except for those cases where a

or” is used. In the upper part of the figure, the
possible D and V lines are shown.
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NOTE — The “

k" stands for the status character in case more than one status is possible (see figure 2).
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Figure 3 — Order lines
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