
 

 

 

 

 

 
 

 

 

 

 

 

ASAM iLinkRT 

High-Speed Automation Access Protocol for 
MC-Server 
 
 
 

 

 
 
 
Protocol Specification 

Version 3.0.1 

Date: 2022-06-30 

 
 

 
 
Base Standard

 
© by ASAM e.V., 2022  



Disclaimer  
 
This document is the copyrighted property of ASAM e.V.  
Any use is limited to the scope described in the license terms. The license 
terms can be viewed at www.asam.net/license  

http://www.asam.net/license


 
Table of Contents 

 

  ASAM iLinkRT, Protocol Specification Version 3.0.1 3 
 

Table of Contents 

Foreword 8 

1 Introduction 9 

1.1 Overview .......................................................................................................... 9 

1.2 Motivation ........................................................................................................ 9 

1.3 Scope ............................................................................................................. 10 

2 Relations to Other Standards 12 

2.1 Backward Compatibility to Earlier Releases ............................................... 12 

2.2 References to Other Standards .................................................................... 12 
2.2.1 ASAM MCD-2 MC ................................................................................ 12 
2.2.2 ASAM Data types ................................................................................. 12 

3 iLinkRT Protocol 13 

3.1 Protocol basics .............................................................................................. 13 

3.2 iLinkRT frame message format .................................................................... 13 
3.2.1 Header ................................................................................................. 14 

3.2.1.1 Length field ............................................................................. 14 
3.2.1.2 Counter field (CTR) ................................................................ 14 
3.2.1.3 Control Field ........................................................................... 14 

3.2.2 Tail ....................................................................................................... 15 
3.2.3 CTO Packet ......................................................................................... 15 

3.2.3.1 PID field .................................................................................. 15 
3.2.3.2 Data field ................................................................................ 15 

3.2.4 DTO Packet ......................................................................................... 16 
3.2.4.1 DID field ................................................................................. 16 
3.2.4.2 Timestamp field ...................................................................... 16 
3.2.4.3 Data field ................................................................................ 17 

3.3 iLinkRT Transport Layer for UDP/IP ............................................................. 17 
3.3.1 Standard messages ............................................................................. 17 
3.3.2 Performance increase of iLinkRT Frames with DTO Packets ............... 18 

3.4 Communication Overview ............................................................................. 18 
3.4.1 Communication flow ............................................................................. 18 
3.4.2 Communication command sequence ................................................... 19 

4 Command, Event and Data Type overview 20 

4.1 Protocol Commands ..................................................................................... 20 
4.1.1 Command overview ............................................................................. 20 
4.1.2 State relations ...................................................................................... 23 

4.2 Event codes and event code description .................................................... 25 
4.2.1 Event code overview ............................................................................ 25 
4.2.2 EV_CLIENT_INFORMATION ............................................................... 25 
4.2.3 EV_DEVICE_CONFIGURATION_CHANGED ...................................... 26 
4.2.4 EV_DEVICE_CONNECTION ............................................................... 26 



 
Table of Contents 

 

  ASAM iLinkRT, Protocol Specification Version 3.0.1 4 
 

4.2.5 EV_ERROR ......................................................................................... 26 
4.2.6 EV_MEASURING................................................................................. 27 
4.2.7 EV_RECORDING ................................................................................ 27 
4.2.8 EV_SERVER ....................................................................................... 27 

4.3 iLinkRT Types ................................................................................................ 28 
4.3.1 Data Types .......................................................................................... 28 

4.3.1.1 RT_STRING ........................................................................... 28 
4.3.2 Enumerations ....................................................................................... 28 

4.3.2.1 AUTO_MEASURING_CONTROL enumeration ...................... 28 
4.3.2.2 CHAR_TYPE enumeration for characteristics ......................... 28 
4.3.2.3 CHAR_VALUE_TYPE enumeration for characteristics ........... 29 
4.3.2.4 CLIENT_ACTIVITY enumeration ............................................ 29 
4.3.2.5 CONNECTION_MODE enumeration ...................................... 29 
4.3.2.6 DAQ_LIST_LAYOUT enumeration ......................................... 30 
4.3.2.7 DATA_TYPE enumeration ...................................................... 31 
4.3.2.8 FILE_DEVICE_COUNT enumeration ..................................... 31 
4.3.2.9 FORCE_OVERWRITE enumeration ....................................... 31 
4.3.2.10 MC-SERVER_STATE enumeration ........................................ 32 
4.3.2.11 MEASURING_MODE enumeration ........................................ 32 
4.3.2.12 MEASURING_STATE enumeration ........................................ 32 
4.3.2.13 PROTOCOL and COMPATIBILITY_ID enumeration .............. 33 
4.3.2.14 RECORDER_CONTROL enumeration ................................... 33 
4.3.2.15 RECORDER_STATE enumeration ......................................... 33 
4.3.2.16 REP_TYPE enumeration ........................................................ 35 
4.3.2.17 RETRIGGERING_FILE_CONTENT enumeration ................... 35 
4.3.2.18 SERVER_CONFIGURATION_MODE enumeration ................ 35 
4.3.2.19 TRANSFER_MODE enumeration ........................................... 36 
4.3.2.20 TRIGGER_KIND enumeration ................................................ 36 
4.3.2.21 TRIGGER_TYPE enumeration ............................................... 36 

5 MC-Server functionalities and behavior 37 

5.1 States ............................................................................................................. 37 
5.1.1 Preselection of devices, measurements, and characteristic ................. 39 
5.1.2 Device availability ................................................................................ 40 

5.2 MC-Server Configuration .............................................................................. 40 

5.3 Configuration access .................................................................................... 44 

5.4 Calibration page handling ............................................................................. 44 

5.5 Data acquisition (Measuring) ........................................................................ 44 
5.5.1 Data Acquisition ................................................................................... 44 
5.5.2 Single Client Measuring ....................................................................... 44 
5.5.3 Multi-Client Measuring ......................................................................... 46 
5.5.4 Interruption possibilities of running data acquisitions in case of 

reconfiguration ..................................................................................... 49 
5.5.5 Relation between CONNECTION_MODE and MEASURING_STATE.. 51 
5.5.6 Handling of measuring list actualization ............................................... 51 

5.6 Adjustment (Calibration) ............................................................................... 53 

5.7 Recording ...................................................................................................... 54 
5.7.1 Untriggered Recording ......................................................................... 55 
5.7.2 Triggered Recording ............................................................................ 56 
5.7.3 Re-triggered Recording ........................................................................ 60 



 
Table of Contents 

 

  ASAM iLinkRT, Protocol Specification Version 3.0.1 5 
 

5.7.4 Relation between Measuring and Recording ........................................ 62 

5.8 Watchdog ....................................................................................................... 65 

6 Detailed Description of all Commands 66 

6.1 Broadcast ....................................................................................................... 66 
6.1.1 RT_GET_ALL_SERVER ...................................................................... 66 

6.2 Common Commands .................................................................................... 68 
6.2.1 RT_GET_SERVER_STATE ................................................................. 68 
6.2.2 RT_GET_SERVER_TIME .................................................................... 69 
6.2.3 RT_SERVER_CONNECT .................................................................... 70 
6.2.4 RT_SERVER_DISCONNECT .............................................................. 72 

6.3 Configuration access Commands ................................................................ 73 
6.3.1 RT_GET_CALPAGE_INFO .................................................................. 73 
6.3.2 RT_GET_CHARACTERISTIC_ID_LIST ............................................... 75 
6.3.3 RT_GET_CHARACTERISTIC_INFO ................................................... 76 
6.3.4 RT_GET_DAQ_RESOLUTION_INFO .................................................. 79 
6.3.5 RT_GET_DEVICE_INFO ..................................................................... 80 
6.3.6 RT_GET_DEVICE_STATE .................................................................. 81 
6.3.7 RT_GET_MEASUREMENT_ID_LIST .................................................. 82 
6.3.8 RT_GET_MEASUREMENT_INFO ....................................................... 83 
6.3.9 RT_GET_RASTER_OVERVIEW ......................................................... 85 
6.3.10 RT_GET_SELECTED_DEVICES ......................................................... 87 

6.4 Configuration setup Commands .................................................................. 88 
6.4.1 RT_CHANGE_DESCRIPTION_FILE ................................................... 88 
6.4.2 RT_CHANGE_HEX_FILE .................................................................... 89 
6.4.3 RT_CONFIGURE_SERVER ................................................................ 90 
6.4.4 RT_COPY_DATA_EXCHANGE_FILE_TO_DEVICE ........................... 91 
6.4.5 RT_DEVICE_CONNECT ..................................................................... 92 
6.4.6 RT_DISTRIBUTE_EVENT ................................................................... 93 
6.4.7 RT_SAVE_HEX_FILE .......................................................................... 94 
6.4.8 RT_SELECT_CHARACTERISTIC_ID .................................................. 95 
6.4.9 RT_SELECT_DEVICE ......................................................................... 96 
6.4.10 RT_SELECT_DEVICE_SET ................................................................ 97 
6.4.11 RT_SELECT_MEASUREMENT_ID ..................................................... 98 

6.5 Data acquisition Commands ........................................................................ 99 
6.5.1 RT_CLEAR_MEASURING_LIST ......................................................... 99 
6.5.2 RT_CONFIGURE_MEASURING ....................................................... 100 
6.5.3 RT_GET_DAQ_EVENT_INFO ........................................................... 102 
6.5.4 RT_GET_DAQ_MEASUREMENT_LIST ............................................ 103 
6.5.5 RT_GET_DEVICE_DAQ_LIST .......................................................... 104 
6.5.6 RT_START_STOP_MEASURING ..................................................... 105 

6.6 Calibration Commands ............................................................................... 106 
6.6.1 RT_GET_CALPAGE .......................................................................... 106 
6.6.2 RT_READ_CELL_VALUES ............................................................... 107 
6.6.3 RT_READ_CHARACTERISTIC ......................................................... 109 
6.6.4 RT_SET_CALPAGE .......................................................................... 112 
6.6.5 RT_WRITE_CELL_VALUES .............................................................. 113 
6.6.6 RT_WRITE_CHARACTERISTIC ........................................................ 116 

6.7 Recording Commands ................................................................................ 119 
6.7.1 RT_ADD_KEY_VALUE_PAIR_TO_RECORDER_FILE ..................... 119 



 
Table of Contents 

 

  ASAM iLinkRT, Protocol Specification Version 3.0.1 6 
 

6.7.2 RT_CONFIGURE_RECORDER ......................................................... 120 
6.7.3 RT_CONTROL_RECORDER ............................................................ 122 
6.7.4 RT_GET_RETRIGGERING ............................................................... 124 
6.7.5 RT_GET_TRIGGER ........................................................................... 125 
6.7.6 RT_SET_CLIENT_BOOKMARK ........................................................ 126 
6.7.7 RT_SET_RETRIGGERING ................................................................ 127 
6.7.8 RT_SET_TRIGGER ........................................................................... 128 

6.8 Administrative Commands ......................................................................... 130 
6.8.1 RT_EXECUTE_SERVICE .................................................................. 131 
6.8.2 RT_GET_AVAILABLE_CHARACTERISTICS .................................... 132 
6.8.3 RT_GET_AVAILABLE_DEVICE_SETS ............................................. 133 
6.8.4 RT_GET_AVAILABLE_DEVICES ...................................................... 134 
6.8.5 RT_GET_AVAILABLE_MEASUREMENTS ........................................ 135 

7 Communication error handling 136 

7.1 Error Code Handling ................................................................................... 136 

7.2 Error Code Overview ................................................................................... 138 

8 Terms and Definitions 141 

9 Symbols and Abbreviated Terms 143 

10 Bibliography 145 

Appendix: A. MC-Clients / MC-Servers connections 146 

A.1. Step 1: Detection of available servers ....................................................... 146 

A.2. Step2: Establish of logical communication ............................................... 147 

A.3. Step 3: DAQ access ..................................................................................... 148 
A.3.1. Multicast ............................................................................................. 148 
A.3.2. Unicast ............................................................................................... 148 

Appendix: B. Sequence of DAQ lists for measuring 150 

B.1. DAQ Numbering .......................................................................................... 150 

B.2. Configuration ............................................................................................... 150 

B.3. Measuring start ............................................................................................ 151 

B.4. Data access.................................................................................................. 151 

Appendix: C. Syntax of Trigger Conditions 153 

C.1. Other restrictions ........................................................................................ 155 

C.2. Syntax Overview .......................................................................................... 155 

Appendix: D. Codes for scaling units (CSE) 158 

Appendix: E. Storage of recorder data in MDF 160 

E.1. Examples for Key Value pairs .................................................................. 160 



 
Table of Contents 

 

  ASAM iLinkRT, Protocol Specification Version 3.0.1 7 
 

Appendix: F. RecorderFileName Keywords 161 

Figure Directory 162 

Table Directory 163 
 



 
Foreword 

 

 ASAM iLinkRT, Protocol Specification Version 3.0.1 8 
 

Foreword 

iLinkRT describes a multi MC-Client / multi MC-Server architecture for the purpose of fast 
channel based communication between MC-Servers and MC-Clients. 
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