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Dipl. Ing. Vollrath Dirksen 
vollrath@nateurope.com 
 

ONE TECHNOLOGY MULTIPLE SOLUTIONS 

MTCA Tutorial: 
Use of Management Functions 

 

Follow on of “How to setting up Tutorial” of 1st Workshop 
Follow on of “Configuring and Maintaining” of 2nd Workshop 
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Tutorial about MicroTCA.4 
Agenda 

•  About N.A.T. 
•  MicroTCA.4 standard and Webpage mtca.eu 

•  System start of MicroTCA.4 system 
•  Analysis remotely: inventory, current, revision 

§  Command Line Interface 
§  NATView 

§  Web interface 
•  Configuration 
•  Firmware update 
•  PCIexpress 

§  Clustering 
§  Hot Plug (hand over to next presentation) 
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About N.A.T.  
Network and Automation Technology 

•  Founded in 1990, privately owned 

•  Hard- and Software design and manufacturing  

•  Focus on innovation in communication 

•  international and worldwide operations 

•  Headquarters  
Konrad-Zuse-Platz 9 

53227 Bonn 

Germany  

•  Instructors: 
§  Dipl. Ing. Vollrath Dirksen, vollrath@nateurope.com 

§  Dipl. Phys. Heiko Körte, heiko@nateurope.com 
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About N.A.T.  
Network and Automation Technology 
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Tutorial about MicroTCA.4 
Agenda 

•  About N.A.T. 
•  MicroTCA.4 standard and Webpage mtca.eu 

•  System start of MicroTCA.4 system 
•  Analysis remotely: inventory, current, revision 

§  Command Line Interface 
§  NATView 

§  Web interface 
•  Configuration 
•  Firmware update 
•  PCIexpress 

§  Clustering 
§  Hot Plug (hand over to next presentation) 
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Open Standard MTCA 
www.picmg.org 



Medical 
Test and Measurement 
Communication 
Control 
Automation 
Aerospace 
Accelerator 
Transportation 
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mtca.eu  
mtca.desy.de 
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mtca.eu  
Support: mtca-helpdesk@desy.de 
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Tutorial about MicroTCA.4 
Agenda 

•  About N.A.T. 
•  MicroTCA.4 standard and Webpage mtca.eu 

•  System start of MicroTCA.4 system 
•  Analysis remotely: inventory, current, revision 

§  Command Line Interface 
§  NATView 

§  Web interface 
•  Configuration 
•  Firmware update 
•  PCIexpress 

§  Clustering 
§  Hot Plug (hand over to next presentation) 
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MTCA Tutorial: Configuring and Maintaining 
Enabling the Management Plane 
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MCH MicroTCA Carrier Hub 
NAT-MCH-PHYS 

RS232 GbE1 GbE2 CLK1&2 USB Blue LED 
 
 
Hot-Swap Hdl 

PCIexpress Status and Speed LEDs: 
off  no PCIe link active 
on  PCIe-Gen3 link active   
fast flashing  PCIe-Gen2 link active 
slow flashing  PCIe-Gen1 link active 

FLT 
Red LED =Fault 

STAT 
Primary/Secondary LED 
 

FRU Status LEDs: 
AMC 1-12 
CU 1, 2 
PM 1, 2 
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MTCA Tutorial: Configuring and Maintaining 
Enabling the Management Plane 

Live Demo 
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IPMI-Bus (IPMB) in MTCA: 
Technical Concept - Management 

MCMC 

MMC MMC MMC 

IPMB-L 

AMC 2 AMC 12 Power 
Module Cooling 

Unit 

MCH 

MicroTCA Shelf 

Backplane 

MicroTCA Carrier 

IPMB-0 

EMMC 

µRTM 1 

AMC 1 

µRTM 2 µRTM 12 µRTM 
Cooling 

I2C-bus 

IPMB-L 
§  Intelligent Platform 

Management Bus Local 
§  Connects the MCMC on 

the MCH to the MMC on 
the AMC Modules 

§  Radial architecture 

IPMB-0 
•  IPMB-0, divided into 

redundant IPMB-A and 
IPMB-B 

§  Connects the MCMC on 
the MCH to the EMMC on 
the PM and CU 

§  Bused architecture 

I2C-bus 
§  Connects the AMC to the 
µRTM 

§  The µRTM is treated as 
managed FRU of the AMC 

EMMC 
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Tutorial about MicroTCA.4 
Agenda 

•  About N.A.T. 
•  MicroTCA.4 standard and Webpage mtca.eu 

•  System start of MicroTCA.4 system 
•  Analysis remotely: inventory, current, revision 

§  Command Line Interface 
§  NATView 

§  Web interface 
•  Configuration 
•  Firmware update 
•  PCIexpress 

§  Clustering 
§  Hot Plug (hand over to next presentation) 
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Your Maintenance Tools 
NAT-MCH-CLI, Web-Interface, NATView, ipmitool 

•  Examples of command line interface (CLI) commands: 

•  idb_info - Print IPMI data base information
•  imsg_info - IPMI message information
•  lshm_info - Print local ShM information
•  sdrrep_info - SDR repository information

•  sel_info - System Event Log information
•  session_info – Status of currently active Sessions
•  show_ekey - Show all activated connections
•  show_fru - Show all FRUs
•  show_fruinfo - fru_id FRU contents
•  show_cu - Show cooling unit 

•  show_pm - Power Module Status
•  show_sensorinfo  - Show sensors for FRU
•  version - Print firmware version information
•  ni - Print network configuration
•  history
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Login into Remote System 

•  Ethernet 
§  ssh to CPU 

§  telnet to MCH 

§  Webbrowser  
•  to MCH 

VollrathsAir10:~ vd$ ssh nat@192.168.178.47 
nat@NAT-MCH-RTM-I7:~$ telnet 192.168.178.26 
 
or 
 
VollrathsAir10:~ vd$ ssh nat@NAT-MCH-RTM-I7 
nat@NAT-MCH-RTM-I7:~$ telnet MTCA4TRAINING 
nat> show_fru  
 
Or 
 
VollrathsAir10:~ vd$ telnet MTCA4TRAINING 
nat> show_fru 
 
 
VollrathsAir10:~ vd$ safari MTCA4TRAINING 
 



slide 19 l © 2014 N.A.T. GmbH l All trademarks and logos are property of their respective holders 

Login into Remote System 

•  Ethernet 
§  ssh to CPU 

§  telnet to MCH 

§  Webbrowser  
•  to MCH 
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Tutorial about MicroTCA.4 
Agenda 

•  About N.A.T. 
•  MicroTCA.4 standard and Webpage mtca.eu 

•  System start of MicroTCA.4 system 
•  Analysis remotely: inventory, current, revision 

§  Command Line Interface 
§  NATView 

§  Web interface 
•  Configuration 
•  Firmware update 
•  PCIexpress 

§  Clustering 
§  Hot Plug (hand over to next presentation) 



slide 22 l © 2014 N.A.T. GmbH l All trademarks and logos are property of their respective holders 

NAT-MCH:  
Command Line Interface 

•  show_ekey - Show all activated connections 
•  show_fru - Show all FRUs 
•  show_fruinfo - fru_id FRU contents 
•  show_cu - Show cooling unit  
•  show_pm - Power Module Status 
•  show_sensorinfo fru_id - Show sensors for FRU 
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MTCA.4 Debugging 
Inventory 

•  show_fru  FRU  Device  State  Name
==========================================
  0   MCH      M4    NMCH-CM
  3   mcmc1    M4    NAT-MCH-MCMC
  5   AMC1     M4    SIS8300
  6   AMC2     M4    SIS8300
  7   AMC3     M4    SIS8300
  8   AMC4     M4    TAMC900-10
 40   CU1      M4    Cooling  Unit
 50   PM1      M4    PDM
 60   Clk1     M4    MCH-Clock
 61   Hub1     M4    MCH-PCIe
 64   RTM1     M4    MCH-RTM-ComEx
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Tutorial about MicroTCA.4 
Agenda 

•  About N.A.T. 
•  MicroTCA.4 standard and Webpage mtca.eu 

•  System start of MicroTCA.4 system 
•  Analysis remotely: inventory, current, revision 

§  Command Line Interface 
§  NATView 

§  Web interface 
•  Configuration 
•  Firmware update 
•  PCIexpress 

§  Clustering 
§  Hot Plug (hand over to next presentation) 
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NATView 
Find MTCA Systems in the Network 
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NATView 
M-State, Inventory, Sensors, Events 

RTM connected 
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NATView 
M-State Change 
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MTCA.4 Tutorial 
Star Topology: IPMI, PCIe (SRIO, XAUI), GbE 

GbE 4 
7 

A
M

C
 1

 
10 

IPMI 
 
 
 

PCIe 

10 Gb/s 
32 Gb/s 

20 Gb/s 

10 Gb/s 

2.5 Gb/s 

2.5 Gb/s 

10 Gb/s 
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Backplane Topology MTCA.4 
Multiple differential Connections & Transfers 
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Backplane Topology MTCA.4 
Multiple differential Connections & Transfers 

MCH AMC 
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NATView 
Backplane Viewer 
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NATView 
All Events 
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NATView 
Set Event Filter 
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NATView 
Filtered Events 
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Tutorial about MicroTCA.4 
Agenda 

•  About N.A.T. 
•  MicroTCA.4 standard and Webpage mtca.eu 

•  System start of MicroTCA.4 system 
•  Analysis remotely: inventory, current, revision 

§  Command Line Interface 
§  NATView 

§  Web interface 
•  Configuration 
•  Firmware update 
•  PCIexpress 

§  Clustering 
§  Hot Plug (hand over to next presentation) 
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System Information 
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Ethernet Link Status 
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Web Interface 
Source of IP address 
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Emergency Shutdown 
Only switch of the faulty FRU 
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Set E-keying Debug Flag 
AMC in Slot 2 (FRU-ID 6) 
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Ethernet Analysis with Wireshark 
Mirroring inside GbE Port to Front GbE 
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MCH Configuration 
Save, Restore, Extend 
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Tutorial about MicroTCA.4 
Agenda 
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§  NATView 

§  Web interface 
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•  Firmware update 
•  PCIexpress 

§  Clustering 
§  Hot Plug (hand over to next presentation) 
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Firmware Update 
NAT-MCH: Download latest firmware 
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Firmware Update 
NAT-MCH: Unzip firmware (Password!) 
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Firmware Update 
NAT-MCH via Command Line Interface 

•  bs  
•  boot string  
•  loads .bin file from a tftp server 
•  recommended for compatibility check or quick tests 
•  example see during training 

•  update_firmware        
§  update firmware in flash 
§  loads .bin file, which can be downloaded from NAT FTP-Server 

•  update_fpga            
§  update FPGA firmware (only on request of NAT engineering, NAT 

engineering provides files) 

nat> update_firmware

Update firmware into FLASH at offset 0x00100000:

--------------------------------------------------
Enter host and file name [IP:FILENAME]:
firmware> 192.168.1.225:ftp_folder/mch_fw_215.bin
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MCH Firmware Update 
Web Interface  



slide 60 l © 2014 N.A.T. GmbH l All trademarks and logos are property of their respective holders 

MCH Firmware Update 
Web Interface  
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MCH Firmware Update 
Web Interface  
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MCH Firmware Update 
Web Interface & Command Line Interface 
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HPM 
Overview 

•  What is HPM? 

§  HPM = Hardware Platform Management 
§  PICMG (PCI Industrial Computer Manufacturers Group) 
§  HPM.1: basic update protocol 
§  HPM.2: extended update 

  
•  Purpose 

§  Remote Firmware Update 
§  Automated 
§  Reliable 
§  Safe 
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HPM 
Implementations 

•  IpmiTool 

•  Swiss Army Knife  
•  Complicated to use 
•  Requires a lot of 

background knowledge 
 

•  Example: Firmware update of NAMC-LM in AMC slot 3: 
I2C 0x76 = FRU7 = AMC3 
 

•  ipmitool 1.6  

•  ipmitool 1.8 
 

Ø  ipmitool.exe -H 192.168.1.254 -A none -B 0 -b 7 -T 0x82 -t 
0x76 hpm upgrade .\namc_lm.hpm 

Ø  ipmitool –H 192.168.1.41 –A none 7 hpm upgrade .\namc_lm.hpm 
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Powermodule Update 
FRU update 

•  NATview 
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HPM with NATview 
Multiple Card Update (1/2) 

•  1. Transfer firmware to all selected targets, 
     
§  one by one. 

 

Upload Firmware 
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HPM with NATview 
Multiple Card Update (2/2) 

•  2. Start firmware together 

=> Minimizes overall system downtime 
 

Start firmware 
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Backplane Update 
FRU update 

•  Command Line Interface: diag 

•  ipmitool for FRU 253 

•  NATview 
§  see next slide 

nat> diag
FPGA already initialized
  [ 0] : no action (unsupported)
  [ 1] : (submenu) INFO menu 
  [ 2] : (submenu) UPDATE menu 
  [ 3] : (submenu) I2C menu 
DIAG (RET=0/0x0): 2
  [ 0] : no action (unsupported)
  [ 1] : FPGA update menu 
  [ 2] : show backplane EEPROM content 
  [ 3] : update backplane EEPROM 
  [ 4] : update FRU DATA 
  [ q] : q: quit submenu 

ipmitool -H 192.168.1.41 -P "" fru write 253 11850011ACBIN-carrier_8A.img 
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Backplane Update 
FRU update 

•  Command Line Interface: diag 
•  ipmitool 
•  NATview 
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Maintenance: Backplane 
Power Configuration Management 

•  Start for FRU 253 (Backplane) the NATview FRU-Editor 
•  Klick on Power Configuration Manager   
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Tutorial about MicroTCA.4 
Agenda 

•  About N.A.T. 
•  MicroTCA.4 standard and Webpage mtca.eu 

•  System start of MicroTCA.4 system 
•  Analysis remotely: inventory, current, revision 

§  Command Line Interface 
§  NATView 

§  Web interface 
•  Configuration 
•  Firmware update 
•  PCIexpress 

§  Clustering 
§  Hot Plug (hand over to next presentation) 
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PEX8748 
Multi-Host Configuration: up to 6 Cluster 
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PCIexpress Configuration 
Command Line Interface 

nat> mchcfg 
MCH CFG: configuration modes
  [ 2] reset to defaults
  [ 9] modify PCIe configuration
Enter configuration mode (RET=0/0x0): 9
PCIe parameter:
---------------
PCIe Virtual Switch configuration
change via web-interface
 VS # | Host   | NT-Host | Members
  0     RTM      none      AMC01_4 AMC02_4 AMC03_4 AMC04_4 AMC05_4 AMC07_4 AMC12_4 
  1     AMC06_4            AMC06_4 
Upstream slot power up delay:          15 sec
PCIe hot plug delay for AMCs:          0 sec
PCIe configuration flags:
  hot plug support:                    enabled
  PCIe early ekey (before payload):    disabled
  'no ekey' for PCIe:                  disabled
  PCIe clustering:                     enabled
  Use PCIe on MCH-RTM(disable AMC12):  yes
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Tutorial about MicroTCA.4 
Agenda 

•  About N.A.T. 
•  MicroTCA.4 standard and Webpage mtca.eu 

•  System start of MicroTCA.4 system 
•  Analysis remotely: inventory, current, revision 

§  Command Line Interface 
§  NATView 

§  Web interface 
•  Configuration 
•  Firmware update 
•  PCIexpress 

§  Clustering 
§  Hot Plug (hand over to next presentation) 
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PCIexpress 
Hot Plug not Hotswap Solution 

•  Provide three important capabilities:  
§  a method of replacing failed expansions cards without turning the 

system off  
§  keeping the OS and other services running during the repair  
§  shutting down and restarting software associated with the failed 

device  
•  The base sequence of the HotPlug procedures are: 

§  monitoring of the PCIe slot events (e.g. card removal or Attention 
Button/Module Latch Handel pressing) and reports these events to 
software via interrupts 

§  selectively turns on or off the Power and Attention Indicators 
associated with a specific card connector to draw the user's attention 
to the connector and advertise whether power is applied to the slot 

§  system software then prepares the card, slot and processes associated 
with the current device for the card's removal or insertion 

§  remove or apply power to the card connector 
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MTCA.4 Debugging 
E-Keying 
•  show_ekey 
EKeying information - activated Links:
--------------------------------------
 AMC FRU State Channel Type Port
=================================================
AMC1   5   M4    0     PCIe   4 <-> MCH1 Fabric D downstream Gen 1, no SSC
                              5 <-> MCH1 Fabric E downstream Gen 1, no SSC
                              6 <-> MCH1 Fabric F downstream Gen 1, no SSC
                              7 <-> MCH1 Fabric G downstream Gen 1, no SSC
 
AMC2   6   M4    0     PCIe   4 <-> MCH1 Fabric D downstream Gen 1, no SSC
                              5 <-> MCH1 Fabric E downstream Gen 1, no SSC
                              6 <-> MCH1 Fabric F downstream Gen 1, no SSC
                              7 <-> MCH1 Fabric G downstream Gen 1, no SSC
 
AMC3   7   M4    0     PCIe   4 <-> MCH1 Fabric D downstream Gen 1, no SSC
                              5 <-> MCH1 Fabric E downstream Gen 1, no SSC
                              6 <-> MCH1 Fabric F downstream Gen 1, no SSC
                              7 <-> MCH1 Fabric G downstream Gen 1, no SSC
 
...........
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MTCA.4 Debugging 
Result of PCIexpress Training 

•  show_link_state 
AMC  1 Port  4 is PCIe - x4 - 2,5 GT/s
AMC  1 Port  5 is PCIe - x4 - 2,5 GT/s
AMC  1 Port  6 is PCIe - x4 - 2,5 GT/s
AMC  1 Port  7 is PCIe - x4 - 2,5 GT/s
AMC  2 Port  4 is PCIe - x4 - 2,5 GT/s
AMC  2 Port  5 is PCIe - x4 - 2,5 GT/s
AMC  2 Port  6 is PCIe - x4 - 2,5 GT/s
AMC  2 Port  7 is PCIe - x4 - 2,5 GT/s
AMC  3 Port  4 is PCIe - x4 - 2,5 GT/s
AMC  3 Port  5 is PCIe - x4 - 2,5 GT/s
AMC  3 Port  6 is PCIe - x4 - 2,5 GT/s
AMC  3 Port  7 is PCIe - x4 - 2,5 GT/s
AMC  4 Port  4 is PCIe - x4 - 2,5 GT/s
AMC  4 Port  5 is PCIe - x4 - 2,5 GT/s
AMC  4 Port  6 is PCIe - x4 - 2,5 GT/s
AMC  4 Port  7 is PCIe - x4 - 2,5 GT/s
local RTM link status:
   Ethernet - 1000Base-BX

   PCIe - x4 – 8 GT/s
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PCIexpress Requirements 
Hot Plug and not Hotswap Solution 

•  Hardware Requirements 
•  MCH requirements 
•  Operating system ie Linux requirements 

Operating System 

HotPlug 
Service 

HotPlug 
Driver 

Device 
Driver 

User Interface 

Port Interface 

PCIexpress Switch of MCH HotPlug 
Controller 

MCMC 

MMC 

AMC with PCIe 

IPMI 
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MCH demanded by SLAC and Desy 
NAT-MCH-PHYS, NAT-MCH-PHYS80 

RS232 GbE1 GbE2 CLK1&2 USB Blue LED 
 
 
Hot-Swap Hdl 

PCIexpress Status and Speed LEDs: 
off  no PCIe link active 
on  PCIe-Gen3 link active   
fast flashing  PCIe-Gen2 link active 
slow flashing  PCIe-Gen1 link active 

FLT 
Red LED =Fault 

STAT 
Primary/Secondary LED 
 

FRU Status LEDs: 
AMC 1-12 
CU 1, 2 
PM 1, 2 
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Hot Removal of AMC with PCIe 
Hotswap handle pulled out: standard procedure 

AMC 
IO 

MCH Linux on AMC  
Root Complex 

HotPlug 
Driver 

Device 
Driver 

Udev 
event 

Call driver 
remove 

Back from 
remove 

IRQ  
Attention 
Button 

Check Slot status 

Check Slot status 

Set  
Slot Control 

Registers 
HotPlug 
Service 

HotPlug 
Controller 

Attention 
Button 
Pressed 

PCIe 
PwrEN 

MCMC IPMI 
HotSwap  
Open 

IPMI 
Blue LED 

Blink 

Quiesce 

MMC 

Remove Payload 
Red LED on, Green LED off 

Blue LED on 

Wait for 
PCIe 
PwrEN 

W
a
i 
t 
 
5 
 
s
e
c 
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Tutorial about MicroTCA.4 
Agenda 

•  About N.A.T. 
•  MicroTCA.4 standard and Webpage mtca.eu 

•  System start of MicroTCA.4 system 
•  Analysis remotely: inventory, current, revision 

§  Command Line Interface 
§  NATView 

§  Web interface 
•  Configuration 
•  Firmware update 
•  PCIexpress 

§  Clustering 
§  Hot Plug -> See next, how this is seen on Linux side 
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MTCA.4 Training: 
 
mtca.desy.de/support/training 
 
 
 

Thank you very much!  
Questions?   

 
 
 
Vollrath Dirksen 
Strategic Business Development 
 
vollrath@nateurope.com  
 
 
 
 
N.A.T. GmbH 
Konrad-Zuse-Platz 9 
53227 Bonn, Germany 
 
www.nateurope.com 2015: 

PowerBridge  

N.A.T. 


