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• The Application layer – layer 7:
– Principle and structure
– Data types and structure
– Channel structure
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P-NET Application Layer
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• Access variables
– Softwire list. 

• global variable declaration
– application program. 
– located internally or in other nodes. 
– The variable declaration from the other nodes is used to generate 

the entries for the external located variables in this SW list.
• application program

– accesses its global variables through the SW list.
– Application layer

• Access global variable
– Command block
– Passes the block on to the service layer (4). 
– Notification from the service layer.

P-NET Application Layer
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• Access variables - all global variables
– SW list

• master node
• slave nodes

– Types
– Physical addresses
– Logical address – SWNo

– Standardized general purpose channel types
– All communication

• to a Slave
– SW list located in the slave. 

• SWNo
– Entry in the SW list.

P-NET Application Layer
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P-NET Application Layer

• SW list
– master node 

• external variable
– SW list holds 

• node addresse
• SWNo.

• SWno
– The 16 SWNo's,

• Reserved by standard
– Fixed types

• Channel 0
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Simple types
•Boolean
•Byte
•Char
•Word
•Integer
•Longinteger
•Real
•Longreal

Complex types
•Array
•String
•Record
•Buffer
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Data types and structure – simple types
Boolean

Byte

Char
A CHAR is one byte, and it is transferred in the same way as a BYTE. A CHAR 
contains an extended ASCII (ISO 8 bit code) character between 0 and 255.

Bit no.         7    6     5     4     3     2     1     0

x

Bit no.         7                                             0

MSB LSB

X
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Data types and structure – simple types
WORD
A WORD contains an integer value between 0 and 65535. A WORD is transferred in two byte

INTEGER
An INTEGER contains an integer value in the two's complement form between -32768 and +32767. An 
INTEGER is transferred in the same way as a WORD.

LONGINTEGER
A LONGINTEGER contains an integer value in the two's complement form between -2147483648 and 
+2147483647. A LONGINTEGER is transferred in four bytes.

Bit no.        15                                              8 7                                             0

MSB LSB1. byte 2. byte

MSB LSB

Bit no.       31                          24      23            16     15                            8      7     0

1. byte 2. byte

1. byte 2. byte 3. byte 4. byte
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Data types and structure – simple types

REAL
The format of REAL is following the IEEE 754 Floating Point Standard.
A REAL can hold any value in the interval

from -3.4 x 10-38 to -3.4 x 10+38 for negative numbers, and
from 3.4 x 10-38 to 3.4 x 10+38 for positive numbers.

MSB LSB

Bit no.       31                             24    23           16     15                            8      7    0

Mantissa, 23 bit

Exponent, 8 bit

Sign

1. byte 2. byte 3. byte 4. byte
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Data types and structure – simple types

LONGREAL
The format for LONGREAL is following the IEEE 754 Floating Point Standard. 
A LONGREAL can hold any value in the interval

from -1.7 x 10-308  to -1.7 x 10+308 for negative numbers, and
from 1.7 x 10-308  to 1.7 x 10+308 for positive numbers.

Mantissa, 52 bit

Exponent, 11 bit

Sign

MSB LSB1. byte 2. byte 3. byte 8. byte

Bit no  63                    56   55                    48   47 40                     7                    0
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Data types and structure – complex types
ARRAY
The elements of an ARRAY can be of any standard type, including ARRAY and RECORD. The 
element of an ARRAY with the lowest index will be transferred first.

Example: Transfer of a variable (a) of the type

ARRAY[1..2] OF ARRAY[1..3] OF BYTE

1. byte

2. byte

4. byte

3. byte

5. byte

6. byte

Bit no    7                                                  0

a[1,1]

a[1,2]

a[1,3]

a[2,1]

a[2,2]

a[2,3]
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Data types and structure – complex types
STRING

The elements of an ARRAY can be of any standard type, including ARRAY and RECORD.
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Data types and structure – complex types

RECORD
The fields in a RECORD can be of any standard type, including ARRAY and RECORD. The 
fields in a RECORD are transferred in the same order in which they are defined in the 
RECORD.

Example: Transfer of a variable (b) of the type

RECORD
field1: BYTE;
field2: RECORD

sub1: INTEGER;
sub2: ARRAY[1..8] OF BOOLEAN;

END;
field3: BYTE;
field4: ARRAY[1..8] OF BOOLEAN;
field5: BYTE;

END
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RECORD

Data types and structure – complex types

Bit no    7                                                  0

Offset  0

1

2

3

4

5

6

7

8

9

1. byte

2. byte

3. byte

4. byte

5. byte

6. byte

7. byte

8. byte

9. byte

10. byte

b.field1

dummy

b.field2.sub1, MSB

b.field2.sub1, LSB

b.field2.sub2

dummy

b.field3

dummy

b.field4

b.field5

field1: BYTE

field2: RECORD

sub1: INTEGER;

sub2: ARRAY[1..8] OF BOOLEAN;

field3: BYTE;

field4: ARRAY[1..8] OF BOOLEAN;

field5: BYTE;
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Data types and structure – complex types

• BUFFER
– An element in the buffer is addressed without offset.
– The buffer works as a FIFO (First In First Out). The first stored element 

will be the first element that can be loaded.
– A buffer can hold a number of elements.
– Only one element can be transferred in each transmission.
– An element can only be read once. 
– Attempts to read an empty buffer will return "Buffer full/empty" in 

Control/Status.
– Attempts to store to a full buffer will return "Buffer full/empty" in 

Control/Status.
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P-NET Channel Structure
“Layer 8” 

• Standardised interface for I/O defined as objects
– real time data in standard format (IEEE 754)
– predefined functions
– maintenance data
– diagnostics and error messages

• Compatibility of channels from different vendors
• Software portability from device to device
• Variables mapped via SoftWire numbers 
• High level language support
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Temperature is 
measured in a tank

Analogue input from 
PT100 sensor

Connection to interface 
module

Value is calculated in 
engineering units

Interface module
X0  AnalogIn 35,20C
X1  
X2  
X3  
X4  
X5  
X6  
X7  HighLevel
X8  LowLevel
X9  ChConfig
xA  
xB FullScale
xC ZeroPoint
xD Maintenance
xE ChType
xF CHError

MEASUREMENT

Pt100
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Configuration data

Calibration data

Predefined functions

Interface module
X0  AnalogIn 35,20C
X1  
X2  
X3  
X4  
X5  
X6  
X7  HighLevel
X8  LowLevel
X9  ChConfig ---------
xA  
xB FullScale ---------
xC ZeroPoint 0,00C
xD Maintenance
xE ChType
xF CHError

CONFIGURATION

Pt100Pt100
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Channel errors
Module error

Actual and Historical

Channeltype info:
ID and 
implementation

Interface module
X0  AnalogIn 35,20C
X1  
X2  
X3  
X4  
X5  
X6  
X7  HighLevel
X8  LowLevel
X9  ChConfig ---------
xA  
xB FullScale ---------
xC ZeroPoint 0,00C
xD Maintenance
xE ChType ---------
xF CHError ---------

ERRORS

Pt100Pt100
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Measurement
Configuration
Calibration
Limitswitches
Maintenance
Channeltype
Errors

SoftWire numbers

Interface module
X0  AnalogIn 35,20C
X1  
X2  
X3  
X4  
X5  
X6  
X7  HighLevel 40,00C
X8  LowLevel 15,00C
X9  ChConfig ---------
xA  
xB FullScale ---------
xC ZeroPoint 0,00C
xD Maintenance ---------
xE ChType ---------
xF CHError ---------

PROCESS OBJECT

Pt100Pt100
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FlagRegister

Automatic functions

Current measurement

FeedBack control

Maintenance

Digital channel
X0  FlagReg -------
X1  OutTimer 5,3 s
X2  Counter 0
X3  OutCurrent 0,4 A
X4  OperatingTime 200,5 s
X5  UserByteArray -------
X6  FBTimer 5,9 s
X7  FBPreset 8,0 s
X8  OutPreset 2,0 s
X9  ChConfig -------
xA  MinCurrent 0,25 A
xB MaxCurrent 0,81 A
xC  UserRealArray -------
xD  Maintenance -------
xE  ChType -------
xF CHError -------

Digital I/O channel
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PID Channel

Printer Channel

Weight Channel

Program Channel

Communication Channel

Channel N
X0  PrimaryValue Scaled Unit
X1
X2
X3
X4
X5
X6
X7
X8
X9  ChConfig -------
xA
xB
xC
xD  Maintenance -------
xE  ChType -------
xF CHError -------

OTHER CHANNELS
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In ALL modules

Fixed type

Always Channel 0

ID and Node configuration

Service Channel (0)
X0  NumberOfSWno
X1  DeviceID
X2  NotUsed
X3  Reset
X4  PNETSerialNo
X5  NotUsed
X6  TimeDate
X7  FreeRunTimer
X8  WDTimer
X9  ModuleConfig
xA WDPreset
xB MailFilter
xC MailBox
xD  WriteEnable
xE ChType
xF CommonError

COMMON CHANNEL
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Reg i s t e r s  on Pr og r am Channe l  ( cha nne l  n) .

SWNo . Ident i f i e r Memo ry Type Read Out Type

 n0
 n1
 n2
 n3*
 n4 *
 n5 *
 n6 
 n7
 n8
 n9
 nA
 nB
 nC
 nD
 nE
 nF

Pr ogr amCon t r o l
Pr ogr amSt a t us
Pr ogr amID
Ta s kCon t r o l
Ta s kSt a t us
Sys t emPo in t e r

Memor y I n f o
IDAndCode
ChConf ig
L i b r a r yCon t r o l
L i b r a r ySt a t us
L ib r a r yPr og r amID
Ma i n t e na nce
ChType
ChEr r o r

RAM Read Wr i t e
RAM Read On l y
Rea d On ly
RAM Read Wr i t e
RAM Read On l y
Rea d On ly

Rea d On ly
Spe c i a l  f unc t i on
EEPROM RPW
RAM Read Wr i t e
RAM Read On l y
Rea d On ly
EEPROM RPW
PROM Read On ly
RAM Read On l y

-  -  -  -  -  -  -
-  -  -  -  -  -  -
-  -  -  -  -  -  -
-  -  -  -  -  -  -
-  -  -  -  -  -  -
Hex

-  -  -  -  -  -  -
-  -  -  -  -  -  -
-  -  -  -  -  -  -
-  -  -  -  -  -  -
-  -  -  -  -  -  -
-  -  -  -  -  -  -
-  -  -  -  -  -  -
-  -  -  -  -  -  -
-  -  -  -  -  -  -

Rec or d
Rec or d
Rec or d
Rec or d
Rec or d
LongI n t e ge r

Rec or d
Rec or d
Rec or d
Rec or d
Rec or d
Rec or d
Rec or d
Rec or d
Rec or d

Program Channel
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Record

Command : BYTE;

ProgramToSelect : Word;

ErrorStatus : Bit32;

End

Command
38 SelectProgram

39 UnSelectProgram

40 Start

41 Stop

42 Resume

43 Reset

44 Kill

ProgramControl

Program Channel
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Record

State : BYTE;

SelectedProgram : Word;

ErrorStatus : Bit32;

End

State
0 Non-Selected

1 UnRunable

2 Idle

3 Running

4 Stopped

5 Starting

6 Stopping

7 Resuming

8 Resetting

Program Channel
ProgramStatus
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Command
38 SelectProgram
39 UnSelectProgram
40 Start
41 Stop
42 Resume
43 Reset
44 Kill

State
0 Non-Selected
1 UnRunable
2 Idle
3 Running
4 Stopped
5 Starting
6 Stopping
7 Resuming
8 Resetting
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Command
26 InitiateDownloadSequence
28 TerminateDownloadSequence
29 InitiateUploadSequence
31 TerminateUploadSequence
36 DeleteProgram

State
0 Non-existen
1 Loading
2 Ready
3 In-Use
4 Complete
5 Incomplete
6 Deleting
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Va r i ab l e s  on Commun i ca t i on channe l  ( channe l  x ) .

SWNo I de n t i f i e r Memo ry t ype Rea d o u t Type

  * x0
  * x1
  * x2

x3
  * x4

x5
x6
x7

  * x8
x9

  * xA
  * xB
  * xC

xD
xE
xF

Ou t put Bu f f e r
I npu tBu f f e r
NodePa r am
Ba ud r a t e
Re t r i e s 

Re s e r veTime r
ChConf i g
Re s e r vePr es e t
Re s e r va t i on
Da t amodePa r am
Ma i n t enance
ChType
CHEr ro r

RAM Re ad Wr i t e
RAM Re ad Wr i t e
RAMI n i t EEPROM
RAMI n i t EEPROM
RAMI n i t EEPROM

RAM Re ad Wr i t e
RAMI n i t EEPr om
Ba t t e r yRAM
Ba t t e r yRAM
RAMI n i t EEPROM
Ba t t e r yRAM
PROM ReadOn l y
RAM Re adOn l y

-  -  -  -  -  -  -  -
-  -  -  -  -  -  -  -
-  -  -  -  -  -  -  -
De c ima l
De c ima l

De c ima l
-  -  -  -  -  -  -  -
De c ima l
De c ima l
-  -  -  -  -  -  -  -
-  -  -  -  -  -  -  -
-  -  -  -  -  -  -  -
Bi na r y

Bu f f e r  
Bu f f e r
Re co rd
Long I n t ege r
By t e

Time r
Re co rd
Re a l
Boo l ean
Re co rd
Re co rd
Re co rd
Re co rd

Communication Channel


