Appendix E: Serial Communications
Protocol

General

The Mark® series Serial Communications Protocol has two command
types: a guery command and a sez command. Each command must
include a four character checksum, followed by a carriage return [CR] to
be sent successfully. The command format is:

[Cmd][4-ch Checksum][CR]

The controller responds with an acknowledgement containing a response
code (or string), a timestamp, and a checksum, followed by a carriage
return [CR] and a line feed [LF]. The timestamp and checksum are
reported in ASCII hexadecimal format. The response arrives in one of the
following two formats:

ACK: A[Response String],[8-ch Timestamp],[4-ch Check-
sum ][ CR][LF]

NAK: N[1-ch NAK Code],[8-ch Timestamp ],[4-ch Check-
sum [ CR][LF]

Table E.1: NAK Codes

Code Description

o

Invalid Checksum

Invalid Command

Parameter Too High

Parameter Too Low

Cannot Execute Command (Typically Wrong Mode)

Receive Buffer Overflow

Receive Framing Error

Receive Overrun Error

Receive Parity Error

N | 0| N | Q| G | W DN~

Not enough characters to be a valid command

Non-hexadecimal character in checksum field
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Table E.1: NAK Codes (Continued)

; Function Code Number out of range

< Event Type Number out of range

Too many characters to be a valid command (18 char-
acters maximum)

> Invalid character in the event type /function code field

2 Command is not valid for this controller configuration

The carriage return and line feed are defined as:

[CR] = 0x0D
[LF] = 0x0A
Checksum Algorithm

The checksum offers packet integrity for routine data communications.
The checksum algorithm is:

1. Sum all bytes in a 16 bit register using an ‘add with carry’ operation
(consider the first byte to be index 0, the even bytes are the lower-
order portion of the 16 bit add and the odd bytes are the higher-
order bits).

2. Invert all bits in the sum.
3. Convert the result to a four digit ASCII hexadecimal string.

For transmitted commands, include all characters in the command sec-
tion in the sum. To verify received responses, include all characters up to
the checksum (but not including it) in the sum. A sample checksum cal-
culation implementation in the C++ programming language is: unsigned
short CalculateChecksum (const unsigned char* pData, int Datalen).

{

unsigned long CS = 0;

unsigned short* psData = (unsigned short*)pData;

for (int Index = 0; Index < (Datallen / 2); Index++, psData++)
CS += *psData;

If (DataLen % 2 != 0)

CS += pData[Datalen - 1];

CS = (CS >> 16) + (CS & O0xFFFF);

CS += (CS >> 16);

return (unsigned short) ~CS;

}
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