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COMMUNICATION PROTOCOLS

e Considering PC networks and telecommunications, a communication protocol is
define to be a specification of several rules dedicated to a specific communication

type.

e |nitially, a protocole was defined as a set of rules used to communicate on a same
« abstraction level » between two different machines. By extension we also use
today this word to talk about the communication rules between two abstraction
levels on a same instrument.

The mostly used protocol is the network one.



"~ DEFINITION : MODBUS

e Modbus and Jbus are communication protocols used for programmable
automatons networks. They are working on Master / Slave mode. They are
made up of frames containing the selected automatom address, the action to
be done, function, (writing, reading), the data and the error check code called
CCR (control of cyclic redundancy).

e The Modbus protocol (Modicon trade mark) and the Jbus one (April trade
mark) are dialogue protocols based on a hierarchical structure between a
master and several slaves.


http://fr.wikipedia.org/wiki/Fonction_(informatique)
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There are two ways to communicate :

1. The Master talks to the Slave and waits for an answer.

2. The master talks to all the slaves without waiting any answer (general
broadcasting)

The Master is able to address up to 255 slaves.



EGIW  COMMUNICATION RULES

 The Master handles alone the exchanges : He decides,

* Repeat the question if an erroneous exchange,

« Consider a slave missing after a time-out,

* Asingle equipment at the same time in emission, on one line,

* No slave can send message witjout request from the master,

» Possible side communication between slaves if and only if the Master

was programmed to receive data and send them from a slave to an
otherone.
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TREATED ON A HIERARCHICAL BASIS STUCTURE

One Master, several slaves

Query

Master JBUS
/ MODBUS

Query l f Response
1
1

.
.
-7 Response

Response

Slave N°1 Slave N°2 Slave N°3

JBUS/MODBUS JBUS/MODBUS JBUS/MODBUS
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FRAME JBUS / MODBUS

Slave # Function Code Data Field CRC16

A
A
A
A

1 Byte 1 Byte n Bytes 2 Bytes

Slave # : 0 to 255 (0 = general broadcast for writing functions only).

Function Code : Indicates the exchange type (see next pages)

Data Field : Information field containing the parameters linked to the function :
word address, word value, number of words...

CRC16 : Word used to detect transmission errors (Cyclic Redundary Check).
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FRAME : The Query ?

It contains a Function Code indicating to the sent addressed slave,
which type of action is asked. The data contain additional
information which the slave needs to execute this function.

The CRC16 allows the slave to make sure of the completeness of
the contents of the question.

Slave # Function Code Data Field CRC16

A 4
A

A 4

A
A 4
A
A 4
A

1 Byte 1 Byte n Bytes 2 Bytes
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FRAME : The Response

Slave Address 11

Function 04

Byte Count 02

Data Hi (Register 30009) 00
Data Lo (Register 30009) OA
Error Check (LRC or CRC) —

Slave # Function Code Data

CRC16

A

A

»
Ll

A 4
A

A 4

A

A 4

1 Byte 1 Byte n Bytes

2 Bytes
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FRAME : The Response

If an error appears, function code is modified to indicate that the
answer is an error answer.

The data contain then an exception code identifying the error

type.
The control field allows the master to confirm that the message is
valid.

Slave # Function Code Exception Code CRC16

A

A
A
A

1 Byte 1 Byte n Bytes 2 Bytes
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FRAME : The coding

Two types of code can be used to communicate on a Modbus
network. All the present equipments on the network must be
configured according to the same type.

ASCIl Type : each componant of the frame is coded with ASCI|
charaters (2 x 8 bits)

RTU Type (Remote Terminal Unit) : each byte composing a frame is
coded with hexadecimal characters (2 x 4 bits). The maximal size of
the data is 256 bytes.

The RTU mode allows a higher data flow for the same transmission
speed.
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MODBUS FUNCTIONS

The MODBUS protocol is composed of predefined functions,

associated with a particular code, which we can be classified in 3
families :

1.- Data access : these functions allow to reach in reading and\or
writing mode, bits, words or files of ModBus equipments.

2.- Diagnostics : these functions allow to make some diagnose on
a ModBus equipment.

3.- Others : These functions allow the encapsulation of the
MODBUS protocol on another one (ex: Can open)




MJBus CHROMATOSUD Driver
Overview

v The MJBus driver is a program that realizes the interface between the
software Vistachrom, that pilots the chromatograph and the ModBus (RTU
mode) or Jbus communication protocol. This driver uses the Vistachrom
real time database (RTDB or BDTR : Base de Donnée Temps Réel, in french).

v This is a shared memory area that contains amongst other
things, the latest results received from the instruments.
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MIBus CHROMATOSUD Driver
Overview
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HnnnNNNN | software of the ModBus ModBus/
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file
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MIJBus CHROMATOSUD Driver
Overview

v This driver can run several slave numbers if necessary. Currently
it implements, the following 3 functions of the protocol:

- Reading of n words.
- Writing of a word

- Simultaneous writing of several words
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MJBus CHROMATOSUD Driver
Configuration : Mapping

v Before using the MJBus
driver, the configuration
file must be checked and
edited. To do it you have
to:

- You should have a
configured file, let’s see
what it looks like. The
configuration file will
define what we call the
MAPPING of MJBus driver.

el8] 2] 0]

Analyzers Peripherals IFIesultsl Log |

Manufacturer access - CHROMATO-S




MJBus CHROMATOSUD Driver
Overview
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. —)  software of the ModBus ModBus/
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Chromatograph

Configuration
file

Monitor (PC)
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MJBus CHROMATOSUD Driver
Configuration : Defines

v Th ese d eta | IS are d |V| d ed VMJBUS_145_ModeI_ModBus.INI - Bloc-notes

Fichier Edition Format  Affichage 7

. . |; HHHHHHH HHH TR OHH RO OH RO RO OO RO W HOHCHOH W W RO W OO RO HOWOROHOH W R RO MO W

in several sections. These ¥ “
; SETUP MODEBUS

o . . Hal analyzer #nnnnnnn *

- H

Sectlons be I n Wlth a na I I le :\u\u\u\u\u\uwTi:gcwaeezwwwwwwwwwwwww\u\u\u\u\u\u\u\u-\uwwuwwwwwwwwwwwwwwwwwwwww\u\u\u\u
;
[Defines]

of section, this name is Ratecyc]eTfmeout -L50

HoTdError=60

framed With braCketS, $Instrumentl=#nnnnnnn

§sequencal=w

Measure=_Normal)
Calibration=(Ccalib)

- The first section called )

. Defau'l‘_cl\.fa'lue=65535_
[Defines] allows to set few e Srerenriardn
ExpScaleareaPic=-1

functions and to define the substancel="$Instrumentl, $Sequencel, $Measure, (Substl)”

substancez="§Instrumentl, §sequencel, $Mmeasure, (substz )"
substance3="§Instrumentl, $Sequencel, $Measure, (Subst3)"

Sym b0||c Consta nt that Wi” Substanced="$Instrumentl, $sequencel, $Measure, (Subst4)”

substanceS="$Instrumentl, $Sequencel, $Measure, (SubstS)
substance6="§Instrumentl, §Sequencel, $Measure, (Substa)"

be u Sed i n th e ot h e r substance?="$Instrumentl, $Sequencel, $Measure, (Subst?)"
substances="§Instrumentl, §sequencel, $Measure, (substs)"
substance9="§Instrumentl, $Sequencel, $Measure, (Subst9)"

Sections in Order to make substancelcalib="$Instrumentl, $sequencel, $Calibration, (Substl)"

substance2calib="$Instrumentl, $sequencel, $Calibration, (Subst2)"
substance3calib="$Instrumentl, $Sequencel, $Calibration, (Subst3)"

the Writing or the fsubstancedcalib="4$Instrumentl, $sequencel, $calibration, (substd )"

$substanceicalib="$Instrumentl, $sequencel, $calibration, (subst5)"

configuration easier. -




S il

CHAUIIALULESG GI0UP

MJBus CHROMATOSUD Driver
Configuration : Defines

v SECTION CONFIGURATION [DEFINES] : This section can modify the value of two
parameters and to define the characters string symbolic constants.

e RATE CYCLE TIME OUT : This parameter indicates the maximum time accepted
between two measures series in rate cycle time out (percentage). It defines the
maximum allowed delay for the analyser to release its next results.

e DEFINITION OF SYMBOLIC CONSTANTS : In order to make the writing and
configuration of definition sections of the Modbus slave mapping ([Slave n]) easy,
we can define the symbolic constants that stand for a string.

e Save time!
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MJBus CHROMATOSUD Driver
Configuration : Slaves overview

- The following sections allow  £&

. S EEEsEssEssssesesssseass ModB[s ngpj_ng Slave 1 ::::::::::::::::::::::::I
to define the ModBus / Jbus
. . [Elave 1]
reg|sters « mapp|ng » Of the O=wZanplingDay, $Instrumentl, $ Sequencel , iMeasure
l=wSanplingMonth, { Instrunentl, { Sequencel ,fMeasure
1 Z=wlanplingYear, § Instrumentl, § Sequencel , fMeasure
dlfferent Slaves necessary to 3=wlanplingHour, § Instrumentl, § Sequencel , fMeasure J
H d=wSanplingMinute, § Instrunentl, § Sequencel ,$Measure
the Settlng up' The name Of S=wSanplingSecond, $ Instrument]  §Sequencel  $Measure
these SeCtlonS IS In the form G=wSanplingDay, $ Thscrumentl  § Secquencel  §Zero
I h . h T=wSanp lingMonth, $ Inscrument 1, $Sequencel ,$Zero
[S ave n] W ere n |St e G=wSamplingVear ,fInstrumentl, fSequencel ,$Zexo
9=wlanp lingHour , § Instrument ]l  §Sequencel ,§Zero
MOdBUS/JbUS Slave number lo=wSamplingMinute, { Instrumentl, { Sequencel ,$Zexo
. ll=wSamplingSecond, { Instrumentl, $ Sequencel ,$Zexo
You can define as many slave
lZ=wlanplingDay,$Instrumentl, {Sequencel ,§Calibration
as hecessa ry for you l13=wSamplingMonth, $ Instrumentl,$fequencel ,{Calibration
ld=wSamplingYear,$ Instrumentl, §Sequencel ,$Calibration f
configuration but generally ‘ | »

one slave is sufficient. - Save&l]u'll X Qui |
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MJBus CHROMATOSUD Driver

Configuration : Slaves Mapping definitionl

- Important note : the register numbering varies between Modus and Jbus protocol,
despite the other parts are identical. The Modbus protocol starts the register
numbering with 1 (or 40001) and the Jbus starts with 0. Depending on the Modbus
client, this may lead that the register address may be 1 shifted and one should take in
account when building request.

- Each line of this section defines a field in the slave register space. According to its
value type, a field can use one or more registers to fit.
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MJBus CHROMATOSUD Driver

Configuration : Slaves Mapping definition2

e The syntax of these lines is the following : Address=FieldType, parml,
parmz2...

e Example :

100=wConcentration,#5411002,Seq541,Mth541 1,Toluene,
2,65535

¢ Assigns to register address 100, the integer of the toluene. And this on the
condition that the concentration has been obtained with the Mth541 1 method
of the Seg541 sequence running on the #5411002 instrument. The default
value, without any measurement in the allotted time, is 65535.
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MJBus CHROMATOSUD Driver

Configuration : Slaves Mapping definition3

e LIST OF DIFFERENT FIELD TYPES

File type Description Size | Type
sConstant Inserts a fix text - String
sDate Inserts the PC date (in the form of a string ) 4 String
sTime Inserts the PC time (in the form of a string) 3 String

. Inserts the date of the latest sampling achieved with a data method ( in the N
sSamplingDate - . - 4 String
form of a string) .
- Inserts the hour of the latest sampling achieved with a data method (in the .
sSamplingTime - . 3 String
form of a string) .
) . ) Inserts the date of the latest sampling achieved with a data ( in the form of a .
wSamplingDay S 1 Word
mnteger) .
. Inserts the month of the latest sampling achieved with a data method ( in .
wSamplingMonth - : ‘ SESAMPINE ¢ o ( 1 Word
the form of a integer).
o Inserts the year of the latest sampling achieved with a data method ( in the .
wSamplingYear - - . - 1 Word
form of a mteger ) .
. Inserts the hour of the latest sampling achieved with a data method (in the .
wSamplingHour . - : = | Word
form of a integer).
. . Inserts the minutes of the latest sampling achieved with a data method (in .
wSamplingMinute - . i = 1 Word
the form of a integer)..
i} A Inserts the seconds of the latest sampling achieved with a data method (in L
wSamplingSecond . . i 1 Word
the form of a integer).
. ! Inserts the day of the latest sampling achieved with a data method (in the 5
fSamplingDay . . 2 Float
form of a float) .
o ~ e o . o . e 3 re -
fSamplingMonth I‘usem Ehe month of the latest sampling achieved with a data method (in the 5 Float
form of a float) .
g Inserts the year of the latest sampling achieved with a data method (in the -
fSamplingYear . - - 2 Float
form of a float)
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MIJBus CHROMATOSUD Driver

Configuration : Slaves Mapping definition4

e LIST OF DIFFERENT FIELD TYPES

R Inserts the year of the latest sampling achieved with a data method (in the -
fSamplingYear . - - 2 Float
form of a float)
. Inserts the hour of the latest sampling achieved with a data method (in the "
fSamplingHour - - = 2 Float
form of a float).
Lo Inserts the minutes of the latest sampling achieved with a data method (in -
fSamplingMinute - = 2 Float
the form of a float). .
. Inserts the seconds of the latest sampling achieved with a data method (in "
fSamplingSecond . = 2 Float
the form of a float) .
wConcentration Inserts the concentration of a substance (in the form of a integer) 1 Word
wRetentionTime Inserts the retention time of a substance (in the form of a integer) 1 Word
wPicArea Inserts the peak surface of a substance ( in the form of a integer). 1 Word
1Concentration Inserts the substance concentration ( in the form of a integer) 2 Long
IRetentionTime Inserts the retention time of a substance ( in the form of a long integer ) 2 Long
1PicArea Inserts the peak surface of a substance (in the form of a long integer) 2 Long
fConcentration Inserts the substance concentration ( in the form of a float) 2 Float
fRetentionTime Inserts the retention time of a substance ( in the form of a float) 2 Float
fPicArea Inserts the surface of a substance peak (in the form of a float) 2 Float
. . Inserts the substance concentration (in the form of a float number with 2 CodeSubst
a2Concentration T iy T . 3 »
characters identifving the substance before) Float
. . Inserts the retention time of a substance (in the form of a decimal float CodeSubst
a2RetentionTime . ) . oo 3
number with two characters identifying the substance before ) +Float
. Inserts the surface of the substance peak ( in the form of a float number CodeSubst
a2PicArea E . N Lo . . 3 +
with two characters identifying the substance before). Float
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MIJBus CHROMATOSUD Driver

Configuration : Slaves Mapping definition5

e LIST OF DIFFERENT FIELD TYPES

\ Inserts a order register allowing to act on the instrument (log on/log off the .\

Command LS = = = 2 Reg. 32b
cyele, calibration, zero)

Status 1115?15 a s‘[a_te register reporting the instrument state (log on/log off, 4 Reg. 64b
runy'standby)

Default Inserts a default register reporting some error codes emitted by the p Reg 32b
instrumnent

word Inserts a RTDB data (non signed integer of 16 bits) 1 Word

int Inserts a RTDB data (signed integer of 16 bits) 1 Int

long Inserts a RTDB data (signed integer of 32 bits) 2 Long

float Inserts a RTDB data (floating comma integer) 2 Float
Inserts the « live signal » of an instrument.. In the RTDB it means to the

wLifeSignal « LifeSignal » rubric value of the instrument key (ex: 1 Word
#5000404 LifeSignal). This value is increased roughly one timne by second..
Inserts the « results counter » of an instrument. In the RTDB, it means to

wResultsCount th_e « ResultsCount » rubric value of the mstrument key (ex : 1 Word
#5000404 ResultsCount ). This value 1s increased each timne when the
instrument supplies new results..
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MIBus CHROMATOSUD Driver

Declaration of Instrument register fields1

Command register

Command N° | Name | Action
1 LogOn | Asks to Vistachrom to conneet to the mstrument
2 LogOff | Asks to Vistachrom to disconnect to the instrument
3 Start Asks to Vistachrom to start up the sequence
4 Stop Asks to Vistachrom to stop the current sequences
5 Calib Asks to Vistachrom to insert a calibration method
6 Zero Asks to Vistachrom to insert a zero method
7 Mthl Asks to Vistachrom to insert the method 1
8 Mth2 Asks to Vistachrom to 1nsert the method 2
0 Mth3 Asks to Vistachrom to insert the method 3
10 Mth4 Asks to Vistachrom to insert the method 4
11 Mth5 Asks to Vistachrom to 1nsert the method 5
12 Mthé Asks to Vistachrom to 1nsert the method 6




MJBus CHROMATOSUD Driver

Declaration of Instrument register fields2

State Reqister

Bit number of the
internal state

Meaning

33 Log On -> The instrument is connected to Vistachrom

34 Run -> The instrument executes a sequence

35 Wait -> The instrument is on the waiting phase {(above all useful when it is in the
« slave » mode

36 Svnch -> th instrument is in progress of synchronisation (ex : waiting for the whole
minute for starting up a new method))

37 Calib -> The latest results obtaines come from the calibration method.

38 Zero -> The latest results obtained come from the zero method.

39 ResultMth1 -> the latest obtained results come from the method 1

40 ResultMth2 -> The latest obtained results come from the method 2

41 ResultMth3 -> The latest obtained results come from the method 3

42 ResultMth4 -> The latest obtained results come from the method 4

43 ResultMthS -> The latest obtained results come from the method 5

44 ResultMth6 -> The latest obtained results come from the method 6

45 SamplingMth1 -> the sampling phase of the method 1 is pending

46 SamplingMth2 -> the sampling phase of the method 2 is pendung

47 SamplingMth3 -> The sampling phase of the method 3 is pending

48 SamplingMth4 -> The sampling phase of the mehtod 4 is pending

49 SamplingMth§ -> The sampling phase of the method 5 is pending

50 SamplingMth6 -> The sampling phase of the method 6 is pending

51 TimeOut -> the insturment has not returned any results in the given time.

52 Reserved

64

Reserved
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MJBus CHROMATOSUD Driver
INTERFACE DRIVER USER1

THE « SETUP & LOG » TAB

THE “ SETUP COM PORT”
FRAME

It allows to setup the
asynchronous serial
communication port.

& rodBus / Thus Driver 1 : i =]
| Vstastwom e ‘ ModBusz / JBus Dniver Version 1.4.4
| Serven off Fieal Time Data Base version |osess lovst [ Supoilan:
Mepping Setup & Log ]
—=ebup Cam port
[ Enabepot Pot|Com? x| Soeed 3500 7] Parly [Mooe 7| StonfBis[1 x| TimeOut 20 2] s
rLag

[ Mzg fron instrument [~ Mg toinsmens [~ Inbernal Mzg Ciear Log I todB Uz Trace I

Read filg Dstachom T 448 Bus_Diver DHYMIEUS_T44_Mods | JBuzIHI
ExcudedCharinDefireM ame= "E35F_A=7\]
FizteCypcleTimelu=150%

=l
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MJBus CHROMATOSUD Driver
INTERFACE DRIVER USER2

& ModBus / Jhus Driver 1 :

THE « SETUP & LOG » TAB

i

=101 =]

X [ o ‘ ModBus / JBus Driver Version 1.4.4
| Sanval off Real Time Data Base version Anooss levs | Supeillse

THE FRAME « LOG » Mapping Sohup & Lo |

—Sebp Cam pork
[~ Enabepert Pot|Com? x| Speed [9600 x| Party [More | StopBie|1 x| TimeOur 20 3 e
The display area shows the og

Fiead filg D:viztachrom 44 Buz_DnverDEVMIEUS 144_Modes JBuzIHI LI

actions executed by the driver. s rninmen [ tstormenen T e — @
. The configuration file reading et

(DrvMJBus_14x_1.INI)

- The initialization of
RateCycleTimeOut

eThe displayed errors occurred
when the configuration file is
interpreted. " e
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MJBus CHROMATOSUD Driver

INTERFACE DRIVER USER3

THE « SETUP & LOG » TAB

THE FRAME « LOG »

The button « ModBus Trace »
opens up a window that displays
the detail of the ModBus

frames in the hexadecimal form
exchanged between the driver
and the distant Modbus client

Activates, deactivates
the trace refresh

Allows to visualize the
all communicaion
frames, even the ones
that do not concern this
server

ModBus ! Jbus Trace 1: Slave 1

,"L The button allows

ad I Al Slaves EleaanqJ O =7

Sl d Input Registers
1040098 000541 EB

V Ponse: (1 04 04,00 0000 0000 0000 0000 00D1 70

Slave 1: Raad Input Register

Cuey: 0104 O0CA 0037 30 22

Response; (0 04 BE FF FF FF FFFF FFFF FFFF FFFF FF 00 0000 00 00 00 00 00
00 (10 00 00 00 00 00 00 00 000000 0000 0000 00 00 00 00 00 00 07 00 00 00
00010 00 00 00 00 00 0000 0 00100 00 00 00 00 00 00 00 00 00 00 00 00 00 00
(00 010 00 00 00 00 00 00 FF £F FF FF FF FF FFFF FF FFFF FF 00 00 00 0000 00
001 00 00 00 00 00 00 00 00 000000 AF EA

Slawe 1: Read Input Registers

Quen: 010401200037 71 E9

Response: (1 04 6E FF FF FF FF FF FFFF FFFF FFFF FF 00 00 00 00 00 00 00 00
(01000 000 (0 00 0000 00 00 00 00 00 0000 0000 00 0000 00 00 00 00 00 00 00
000 00 (0 00 0000 00 00 00 0000 0000 0000 00 0000 00 00 00 00 00 00 00
001 00 00 00 00 00 00 00 FF FF FFFF FFFF FFFF FFFFFFFF 00 00 00 00000 00
00100 00 00 00 00100 00 00 00 0000 AF EA

[

to  close  this
window

This button allows
to clear the display
area.
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MJBus CHROMATOSUD Driver
INTERFACE DRIVER USERA4

THE « MAPPING » TAB

This tab visualizes the « mapping » of different ModBus / JBus slaves
run by the driver. This mapping is under the form of a table. Each line of
this one represents a field in the slave register space
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MJBus CHROMATOSUD Driver
INTERFACE DRIVER USER4

THE « MAPPING » TAB

1ol =]

i achram diver ModBus / JBus Driver AL e
FReal Tima Data Base varsion Acass leval | 5upeillagr

Green:  indicates
that the driver IFi file name [ Uistachrom 44t Bus_Diiver D b BLIS_144_ M odel R s HI
COL.lld open  the 4 hr=s ~ Valug Type | Sizz | Sourcs parameter ﬂ Indicates the
serial port. /‘,_f‘ﬁm.llaclulcl Chiomalolec Shing 10 access level
10 | Releiencs ET=1000 Stiing b}
15 | Iderkfication HZ201006 Stiing
Indicates  the 20 | Solt ersin Vislacbeom1 44 Shing 10
configuration a0 | System Date friedluedbeli ur) Stiing 4
files to be used. 34 | Syatam Tirre 13:26:31 Sting 3
37| Samping [ay an Flost 2 201 D06, =, [Nowmal|
33 | Samplng Morih 1z Flozt 2 #2201 006, . [Monnal|
A1 | Zamplng ear aE==-] Flozt 2 201 006, [Momal|
43 | Samphng How 0 Flo=t 2 F207 006 [Homal|
45 | Samplng kit 0 Flost 2 #2201 006, . [Monnal|
Samplng Second 2201 D0k, =, [Homal|




MJBus CHROMATOSUD Driver
RUNNING MJBUS DRIVER

e Now let’s practice : hands on the GCs




