DP COMMUNICATON MESSAGES

1. Format of DP COMMUNICATION MESSAGES 

a) Packet structure of DP

	00
	SOH (=1) start of packet

	01
	Length of data(n-1)

	02
	Message type

	03
	STX (=2) start of data

	04
	Data bytes

	….

n+4
	Data bytes

Data bytes

	n+5
	EOT(=03)


b) General Message types

DP
	01
	GHK (no science)

	02
	GSD (no more science data)

	81
	GHK (indicating science)

	82
	GSD (indicating  a science data in the external memory after GSD was processed)


c) Additional Message types (DP)

	04
	Set Operation mode

	08
	Set parameter value

	84
	Set Operation mode ( indicates science)

	88
	Set parameters values (indicates science)


2.Request(from DACU to Device Unit):

a) Activate Global Mode

1
0
4
2
(0xd0 | 0xd1 | 0xd2 | 0xd3)
3

b) Set parameter value

1
2
8
2
(No. of parameter- 0 to 7)
(Parameter low byte}  (Parameter high byte)

3

c) GHK 

1
5
1
2
s
m
h
d
mo
y
3

d) GSD

1
0
2
2
(0x20)

3

3. Answer/Data (from Device Unit to DACU after request):

a) Activate Global Mode
1
1
4/0x84

2
(Status low byte) 
(Status high byte)
3
b) Set parameter value
1
1
8/0x88

2
(Status low byte) 
(Status high byte)
3

c) GHK
1
9
1/0x81

s
m
h
d
mo
y
(Status low byte)
(Status high byte)
3
d) GSD
1
7
2/0x82

2
{one element with 8 bytes}
3
Notes:

2.Request(from DACU to Device Unit):

 (a)
“Activate Global Mode” includes a field of 1 byte “mode”-the next function of the device unit. Its values could be 0xd0, 0xd1, 0xd2 or 0xd3- corresponded to Task 0, Task1, Task2 or Task3 of the device unit activities.

 (b)
“Set parameter value” includes a “No. of parameter”- 1byte-(from 0 to 7)- and  the fields –“ Parameter low byte” and “Parameter  high byte”- presenting 2 bytes parameter value.
(c)
“GHK” consists 6 bytes GMT-(s, m, h, d, mo and y).

3. Answer/Data (from Device Unit to DACU after request):

 (a,b) 
The answers after requests “Activate Global Mode” with a code equal to 0x04 and  “Set parameter value” with 0x08include a 2 bytes field Status low byte and Status high byte  After  loading of the command mode and the parameter values these fields will be cleared-“00 00”.

Before sending of the “Activate Global Mode”, Status low byte will be set to 0xff and Status high byte will be set to 0xff too. After receiving of correct mode value, Status low byte  returns 00 and Status high byte  eturns 0xff. Each of  Status high byte bits corresponds to one of Experiment Parameter’s and will be cleared after its setting with a command Set parameter value.

(c)
“GHK” answer includes 6 bytes GMT and Status field- 2 bytes- presenting by Status low byte and Status high byte.

(d)
“GSD” answer includes an 8 bytes element. The bytes of the element present as follows:

e0-e3 present a long unsigned integer with value equal to the current time interval in 10 ms units from the current year start;

e4 presents the element status as 8 bits- rrttxxyy, where rr is range 2 bits value, tt is type of measure 2 bits value, xx is task 2 bits value and yy is 2 bits year number. All of the 2 bits fields present the element properties, year of creating and processed tasks, when was created the element;

e5-e6 present the measure value as signed integer;

e7 presents the 8 bits control sum of first 7 element bytes, using addition by module of 2. 

4. Global Mode values- corresponding to the Tasks 1, 2, 3 and 4
Codes:

Comments:

0xd0

(Measuring and saving it as elements- one element by one measure.)
0xd1

(Set filter mode value (0,1) and filter time period (only for used filter mode “1”). The time period is counted in 2 ms ticks –from 0 to 0xffff.)
0xd2

 (Set protected electrode to 0v,-3.5v or -7v)

0xd3

(Default and reloaded mode). TBD.

Notes:

After "Activate Global Mode" is sending from DACU to DEVICE UNIT, the DEVICE UNIT is starting to process (for this experiment mode.) For real work starting the corresponded mode parameters have to been loaded by correspond Set parameter value commands from DACU. The Device Unit is working in this  mode until new Activate Global Mode was received. 

5.  Setting of Parameter values
Each of the Experiment(Task) has unique number (0xd0, 0xd1, 0xd2 and 0xd3). Before activation of the any task, the corresponded parameters have to have assigned values. The Experiment parameter types and values are setting with “Set parameter value”-commands, from DACU after “Activate Global Mode”-command, sending from DACU too.

The parameter number consists 2 parts, included into data area of “Set Experiment Parameter” package:  

 (1) Parameter code - a number from 0 to 7,presented by the first byte ;

 (2) Parameter value presented by next 2 bytes .

Here are defined next parameters for the different experiment (task) modes.
Notes:

In the first realization of the software, each of the modes (tasks) had 8 two- bytes parameters, (some of them not used and defined). As the old program is in the tested modules now, for the current tests  is valid  the old rule: each mode has 8 parameters. In the last realization of the hardware and software the number of parameters, sent to the device unit could be as it, strongly assigned to the current mode command, so and “eight”– the program alone makes decision about of the needed number parameters  and ignores others.
	Experiment(task) modes
	Parameter number
	Length of parameter (in bytes)
	Note

	d0 (Task 1)
	0x00
	2
	A number of measures and created elements .

	
	0x01
	2
	ND

	
	0x02
	2
	ND

	
	0x03
	2
	ND

	
	0x04
	2
	ND

	
	0x05
	2
	ND

	
	0x06
	2
	ND

	
	0x07
	2
	ND

	d2(Task 3)
	0x00
	2
	First  protected electrode parameter. The value has to be 0 or 1 

	
	0x01
	2
	Second  protected electrode parameter. The value has to be 0 or 1

Notes:

0 0( 0v

1 0( -3.5v

0.1(-7v

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	d1(Task 2)
	0x00
	2
	Filter mode value.( has to be 0,1 )

	
	0x01
	2
	The length of filter period in units (2 ms). It has to be >= 0   and < 0xffff.

	
	0x02
	2
	ND

	
	0x03
	2
	ND

	
	0x04
	2
	ND

	
	0x05
	2
	ND

	
	0x06
	2
	ND

	
	0x07
	2
	ND

	d3(Task 4)
	0x00
	2
	TBD

	
	0x01
	2
	TBD 

	
	0x02
	2
	TBD

	
	0x03
	2
	TBD

	
	0x04
	2
	TBD

	
	0x05
	2
	TBD

	
	0x06
	2
	TBD

	
	0x07
	2
	TBD


Notes:
In current tests will not be used modes d1 and d4, because they are included into default working mode. Will be used d0 and d2 only.
6. Possible test for DP functionality.
Description

First test 6.1 makes cyclically measures of the electrode powers. With tester devices, connected to the probe are generated different powers -0v, -14v,-80v,+80v,+14v periodically. The result are recorded into externally memory as elements with the time of measurements. DACU reads these elements as Science data. The protected electrode value of power is the last work level.

The test includes cycles each of them consists next operations:

A GHK-Answer of GHK sequence.

B. Set command mode- d0.

C. Set mode parameters- from parameter 0 to parameter 7.

D. Time delay 5 sec.

E. Reading from DACU Science data
 A,B,C,D and E are repeating permanently. 
6.1. Test 1

START:
// Main loop begin here

While(1)

{

//     A part

DACU

>GHK
DP


<GHK Answer         // Not ScD

//     B-part

DACU

//Set mode d0
01 00 04 02 d0 03

DP

//Answer set mode 
// ---C part
DACU

//Set parameter0 to 16- will be processed 16 measures
01 02 08 02 00 10 00 03
DP

//Answer set parameter0

DACU

//Set parameter1 0 
01 02 08 02 01 00 00 03

DP

//Answer set parameter1
for(i=0;i<6;i++) {
DACU

//set parameter(i)  0
01 02 08 02 i 00 00 03

DP

//Answer set parameter(i)
}

// ---D-part

wait(5 sec); // DACU waits for 5 sec or more.
//---E part

DACU

//GHK
DP

//Answer GHK
while(1) {

if(Is more data)  {
DACU

//GSD
DP

//Send Data

} else {

break;

}

//    End of current cycle.
}



}

// main loop end

// Notes: 
// 1. GHK is 
1
5
1
2
s
m
h
d
mo
y
3

// 2. Answer GHK is
1
9
1/0x81

s
m
h
d
mo
y
(Status low byte)
(Status high byte)
3
// 3. GSD is 
1
0
2
2
(0x20)

3

// 4 Send DATA is
1
7
2/0x82

2
{one element with 8 bytes}
3

// 5. Answer set mode is
1
1
4/0x84

2
(Status low byte) 
(Status high byte)
3

// 6. Answer set parameter is
1
1
8/0x88

2
(Status low byte) 
(Status high byte)
3

// 7. wait(5sec) is Delay generated from DAKU

// 8. here are used c – notations for denoting of repeated segments.
6.2. Test 2
Description

Second test 6.2 makes cyclically setting of protected electrode level to -3.5v, -7v and to 0v and one measure of the electrode power. With tester devices, connected to the probe are generated different powers -0v, -14v,-80v,+80v,+14v . The result are recorded into externally memory as element with the time of measurements. DACU reads that as Science data. 

The test includes cycles each of them consists next operations:

A 
GHK-Answer of GHK sequence.

B.
 Set command mode- d2.

C. 
Set mode parameters- from parameter 0 to parameter 7.

D.
Time delay 3 sec.

E.
Reading from DACU Science data

F
Set command mode- d2

G.
Set mode parameters- from parameter 0 to parameter 7.

H. 
Time delay 3 sec.

I. 
Reading from DACU Science data.

J. 
Set command mode- d2

K. 
Set mode parameters- from parameter 0 to parameter 7.

L. 
Time delay 3 sec.

M. 
Reading from DACU Science data.
 A to M are repeating permanently. 
START:

// Main loop begin here

//--------------------------------------------------------------------------------------

While(1)

{

// -3.5v ------------------------------------------------------------------------------

//--A part
DACU

>GHK

DP


<GHK Answer         // Not ScD

DACU

//  B part

//Set mode d2
01 00 04 02 d2 03

DP

//Answer set mode 

//  C part
DACU

//Set parameter0  1

01 02 08 02 00 01 00 03

DP

//Answer set parameter0

DACU

//Set parameter1 0 

01 02 08 02 01 00 00 03

DP

//Answer set parameter1

for(i=0;i<6;i++) {

DACU

//set parameter(i)  0

01 02 08 02 i 00 00 03

DP

//Answer set parameter(i)

                            }

//  D part

wait(3 sec);

//  E part

DACU

//GHK

DP

//Answer GHK

while(1) {

if(Is more data)  {

DACU

//GSD

DP

//Send Data

} else {

break;

}

}

//-7v ---------------------------------------------------------------------------------
// F part

DACU

//Set mode d2

01 00 04 02 d2 03

DP

//Answer set mode 

// G part
DACU

//Set parameter0  0

01 02 08 02 00 00 00 03

DP

//Answer set parameter0

DACU

//Set parameter1 1 

01 02 08 02 01 01 00 03

DP

//Answer set parameter1

for(i=0;i<6;i++) {

DACU

//set parameter(i)  0

01 02 08 02 i 00 00 03

DP

//Answer set parameter(i)

                            }

// H part

wait(3 sec);

// I part

DACU

//GHK

DP

//Answer GHK

while(1) {

if(Is more data)  {

DACU

//GSD

DP

//Send Data

} else {

break;

}

}

//0V ---------------------------------------------------------------------------------------
//  J part

DACU

//Set mode d2

01 00 04 02 d2 03

DP

//Answer set mode 

// K part
DACU

//Set parameter0  0

01 02 08 02 00 00 00 03

DP

//Answer set parameter0

DACU

//Set parameter1 0 

01 02 08 02 01 00 00 03

DP

//Answer set parameter1

for(i=0;i<6;i++) {

DACU

//set parameter(i)  0

01 02 08 02 i 00 00 03

DP

//Answer set parameter(i)

                            }

//  L part

wait(3 sec);

//  M part

DACU

//GHK

DP

//Answer GHK

while(1) {

if(Is more data)  {

DACU

//GSD

DP

//Send Data

} else {

break;

}

}

// End of cycle
//----------------------------------------------------------------------------------



}

// main loop end

// Notes: 

// 1. GHK is 
1
5
1
2
s
m
h
d
mo
y
3

// 2. Answer GHK is
1
9
1/0x81

s
m
h
d
mo
y
(Status low byte)
(Status high byte)
3

// 3. GSD is 
1
0
2
2
(0x20)

3

// 4 Send DATA is
1
7
2/0x82

2
{one element with 8 bytes}
3

// 5. Answer set mode is
1
1
4/0x84

2
(Status low byte) 
(Status high byte)
3

// 6. Answer set parameter is
1
1
8/0x88

2
(Status low byte) 
(Status high byte)
3

// 7. wait(3sec) is Delay generated from DAKU

// 8. here are used c – notations for denoting of repeated segments.
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