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Gesellschaft fur I etzwerk- und ~ utomatisierungs-
echnologie mit beschrankter Maftung =>

proud to provide quality “made in Germany”

snce 29 years

By 25 highly professional employees
privately owned and owner lead business
own purpose-built building of more than 1,600m?
{17,222ft7) with on-site centers for

Bardware and softmare design
pre-mandactuning and test & repar
1SO 9001:2015 certified
fab-less due to qualified CMs for PCBs + assembly




About
Product portfolio: www. europe.com

Standard product line
Based on common opan standards folowing MOSA apgpreach

Board Level Preducts
netwark niberfeces, communicabion and processing bosrds
iMudigent smichas and system controllers
camrmrs, corrserters, adaplers and extenders, Sevdopmaent kits
Software
board sugport packages, drivers, [P.cores
Moraing stacks ard protocos
applcation and APls
developmarnt bils
Systenms
pre-valdated platforms for development and rapd protolyping
turn- ey solutions
Supgorted standards

Imdustrial: VWE, POl PCLPCle, PMC, XMC, FMC, AMC, MTCA
regged: XMC, FWC, ANC, MTCA, VPX
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Used Abbreviations

_ﬁxTCA{H

ATCA AMC MTCA

Advanced Advanced Micro
Telecom Mezzanine Telecom
Computing Card Computing
Architecture Architecture

Open standards defined by PICMG www.picmg.org

Quick look at ATCA

switch . Rear View

Alarm Board

Backplane

/
Redundant Fan Trays Power Entry Mocule [FEM)

\
Dual redundant Shelf Managers




Quick look at ATCA

I

* Initially developed as function extension for ATCA Boards

+  Fully integrated into the ATCA IPMI management structure

*  Plugged Into 2 o called ATCA Camer ATCA Shelf
Hot Swap capabllity

AMC Carrier

ATCA - AMC -

ATCA Carrier *  Plug AMC directly In Backplane
Virtual Carnier board
Pomer

Management
Clack distribution
swiching

ATCA - AMC -

MTCA

ATCA Carrier « MTCA Shelf
Power Module
MCH = MicraTCA Carrier Hub

Redundancy added!

AMC

Plu ‘ 1N Al

The basic idea of MTCA s to have a shelf that contains just AMC modules
Backplane directly accepts AMC modules

AMCs are interchangeable between ATCA and MTCA

The Infrastructure of a ATCA Carrier was adapted Into the MTCA shelf
{power management switching)

No rear 1JO

power Input and all outputs to the front
ATCA Shelf

AMC Modules

MTCA Shelf




ATCA - MicroTCA
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Management

« "Who" is in my system?
« Le. list of devices (aka "FRU")
« What capabilities does the FRU have?
« Le. active connections (AMCs) or RPMs (CUs)
« How healthy is my system?
+ Le. sensors for current, voltage, temperature
¢+ Le. events
« How can I interfere with my FRUs?
+ Le. manipulation of sensors
« How can I service my system?
« Le. hot-swap FRUs

MTCA.0.1.2.3.4
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Management in

1
MTCA “

PICMG 3.0 and AMC
speofications define FRU
states

Activation pushes FRU Into M4
state

Deactivation moves FRU into
M1 state

If something wrong happen
module goes Into M7 state
MCOH deodes If and when
module can reach M4

MMC uses a state machine to
control hot-plug procedure
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Management in MTCA
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Management in XTCA

Management in XTCA

Idea of management:

Hardware supervision by software (remote control and
monitaring)

Intelligent handling of events and actions
Abstraction of hardware functionality
Operating system independent

=> |PMI (Intelligent Platform Management Interface)

« originally defined by Philips to operate on [2C (Inter

Integrated Circuit) to attach low speed peripherals:
« Two wire bus: cdock and data
IPMB operates at 100 kHz
Implements message START and STOP conditions
Multi-master capable

START IPMI mechage

sTOP




Management in XTCA
IPMI

« IPMI messages:
+ Embedded into physical layer protocol
« Maximum length: 32 byte
« Symetrical protocol: request leads to response
« Message verification by CRC
« Message retry mechanism

Common; Header Outs CRC

Rogort I"‘"l“"lﬂ.: mlcml Dutn

""”“"1""""""'&7& mlcnmm Oats Icmzl
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Management in XTCA
IPMI

« IPMI can be easily embedded in other protocols, I.e. for
transport over Ethernet networks:

=> RMCP (Remote Management Control Protocol)

msmrmrlmcrl IPMImessage | CRC
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Management in MTCA

Management Structure

BonCA Comes ! Wt TCA Comer W

-
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NAT-MCH SW structure - overview Management in MTCA

General uTCA management connections -

ing Unit uTCA Camier

management connection outside a pTCA shelf 82 ' .
system manager  shall manager va ETH Power Mod #N

shell manager  carrier manager via ETH

WTCA Carrier Hub #1 rpwu Med #2
commen| | Fat | [.][s Power Mod #1 ‘
Opticns Pipe ||c||} - |
Fabric | | Fabric | |*||3|MCMG] | fomom |EMMC
Device via 13C

Shell Manager  remote Carrir Managers via ETH Qt\o (lnhroomeD
MONC (MCH)  redundant MONC (MCH) via [PM8.L

AlAlA]A|A|AIAIAA A A LA
M UMEM MM MM MMM MM
cpcpcpcppcpcjjcjjcjjcjc jcjc
#1 | N2 | X3 | ¥4 | 45| N6 || #7 || 48 || ¥O | #10| 11 |M12

management connections insde a uTCA shelf
AMCs  Carnar Manager [MCH) via [PME.L
Carrier Nanager  PMs « OUs via IPNB.O
MONC (MCH)  Carrar Management FRU [nfeemation

MicroTCA Carrier Hub MicroTCA Carrier Hub

Basic Module with GbE-Switch to all AMC slots and Management:
Carrier- Shelf- System manager

Clock Madule for Clk1-3 to all AMC slots

Hub Module for AMC Slot 1-6

Fat-Pipe for AMC Slot 7-12




Management Software Structure
System management & IPMI comn 1C

atic

M Linux PC
RMOP cver ETH
ST Manager
BMC NAT - MCH
Camiar Mansger
1N (aC)
spucific SW

"8 NA

gty o Dot (it

Management Software Structure
System management & IPMI comn

Hcatic

I JAVA LA Apphealian I

Linux PC

NAT - MCH

"8 NA

gty o Dot (it

spucific SW
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NATView Power Configuration Manager
Redundancy

Management

\Wh=at ran -
vwhat Can you ao-

S .

« "Who" is in my system?

+ Le. list of devices (aka “FRU") P Tl T T T

~ — -~ ™ - g d End

« What capabilities does the FRU have?
+ Le. active connections (AMCs) or RPMs (CUs)
+ How healthy is my system?
+ Le. sensors for current, voltage, temperature
« Le. events
« How can [ interfere with my FRUs?
« Le. manipulation of sensors
+ How can I service my system?
« Le. hot-swap FRUs
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NATView PCM
n+1 Redundancy

NAT-MCH: Important Commands

Command Line Interface

R

+ igb_infa - Prirt IPMI data beas Infzrmation
90 o M) e e

imsg_Info - IPMI message Information

Pahs 0% «  Prims the imglemantation status for the supzorted [PNI rmeasapex on Se Hoat (RMCP] mterface
e L L L L R L L I and can ba used to print & et of PME mamages that are suzported by She MO
e v - - -~ e - — - - - - “ « s info - Print local ShM nfarmation
; St W, W AR MmO  w  w  w = © wdrrep_indo - SOR regcakory infarmation (Sesscr Duta Sepastory |

wel_lnfo - Sy vt Leg

weanion_iofo - Status of currertly acthes Seaalons
show_ckey - 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
varson - Priet firsravere vearsion infarmation

nl - Print network configuration

ap - Manipuate the wyaten ARP

e 3 1 DI NAT Ol - UNCLASES B0 | A0 Ribewrdninh And lpit e paigety of Tetd (miimiioe hodien




NAT-MCH: Important Commands . Inventory: show_fru .
AU Device  Atate Name
dicp_dbg - Configure DHCP chert detug -
dicp_info - Print DHE? dient nfarmation : ] " ANOH -

4 well "4 AAT =RLH-NOND
ifconfig - Print IP configuration . Infrastructure 5 el w cor ax Mez/dIL
ping 1P addreas - [xsse [CMP acho reqeest . 0.3, 60 61 MCH1 modules . el " 2ITINER
rdate - Set date from remcts hast ' 4' & ' 63 M : : aec) :“ f&:“;’é”
Route -3 Modfy routing tabiies l'f . ,2-' CH;.) m:vd“ - 1 »“ 212310013 Anc
aw_rep - Ctherzet ssmitch rmansgemant platfzem 40-41 Cooling Unit 12 12 " A120100L3 A
viang_cfp - Port beaed VLAN configuratizn « 50-53 Power Modules 1, 2, 3, 4 1 B 238010011 AmC
viang_cfp - B22.1Q VLAN protzcs! configurstion :: :: :::::::S :
viere_cig - BOZ 1x WVLAN securkty protocol canfiguration Payloads 16 “ 232210003 A
Qae_ciy - Qualty of sarvics maru: 1] cul [} schrodt )
Qaelp_cfg - 802.1p Qualty of service cosfigeraticn « 5-16: AMCI1-12 " »;( :: $
mirr_cig - themaet port muraring configuration + 64, 65: MCH-RTM ‘; . : ekl _:‘
maz_amc - Prirk NAC addreases for MALC siots « 90-101: pRTM1-12 & subomod "
shaw_xdinkints - Prirk isformation about XAUL parts . 1 . ™ f, MOHI-NTH MNEH-RTH-ConEX
shaw_xmact - Prirk XA NAC tabile 0 &i:g :“ f::,m”‘
dag - Menu driven diagroatic tos wervice wialY anly ) M-I W SAMC-TCRT MM
fan_ctl - FAN control 96 elewtw ml A1RAI00LT wTH

97 aech-wte A1XAI00LT AN
shutdown fru_id/a" - Gracefull shutdown of FRU or all FRUs 0 MMCH-NTN Ml A1EI00LD M
9 Aecio-aTH ml A1XAI0OLT AN
fru_start fru_id - Gracefull start for FRU 106 MCA1-B9M B0 S3I5860L3 B2
: 28 MA MNOASSSED | A y . 181 Acii-amw ml A1XAI00LT AN

Useful numbers ,* Useful numbers ,*

Device Device Site No. 2 dr.
MCH-CM (Carrier MngL.) 1 0 0x20 20 axa2
MCMC 1 1 3 0x10 30 ——
MCMC 2 2 4 Ox12 7 -
AMC 1-12 AMC 13 1-1213 5.16 29 0x72-0x88 Oxal2 Carrier Manager 0 0%20
cvicuz 12 40 41 OxAS 0xAA physical Shelf FRU Info 1 1
PM1PM2PM3PM 4 1234 50515153  OxC2 0xC4 0xC6 physical Shelf FRU Info 2 2
——— Oxce Reserved for further AMCs 17.28

- - = iy Reserved for further RTMs 102-124
MCH-CLK 2 2 62 0x18 125.127
MCH-Hub 1 (PCle SRIO 1 &1 O0x16
AU Local Shelf Manager 128
MCH-Hub 2 (PCle SRIO 2 63 Oxia logical ShiM (backplane FRU- 254
XAUT Implementation defined 80-89
MCH-RTM 2 1 64 Oxte reserved for OEM modules 66-78
MCH-RTM 2 2 &5 Oxle reserved for PN 54-59
OEM 1-19 1-19 §0-78 Ox42-0x66
MRTM 2-22 920-1012 0x72 Ox74-0x88

Carrier FRU (backplane 1 253 OxAd
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MTCA Training

« Attend an MTCA hands-on training course

« frequently held at DESY, in-house possible as well
+ training done by N.A.T. (

« Two courses, tweo days each m l C?OTCA

«  Basic Training TECHNOLOGY I.A..
«  Advanced Tralring A —

More information at https://techlab.desy.de/services/training

e ecTen PSS — . !
eee. v . LN

w4 2000 MA T Ot - L

What is next?
MTCA Training - Basic Course

« What you will l2arn in the Basic Training Course
First of all ... Overview of Open Standard ANC MicroTCA
Puling thngs together
Enabing and using the Nanagemant Plarme
Installing the Data Mane
Enabing the Data Plare
Configuring the Data Mane
Cparating the MTCA. 4 system
Maintain/Update NTCA 4 systeam

- O JOOM MAT Ot - UNCLASES B0 | A0 Ribewrdninh dnd luji dee Daigety of Tl (midmiln hodien

What is next?
MTCA Training - Advanced Course

«  What you will l2arn in the Advanced Training Course
Management via 1Ml
System Martenance
System Configuration
XILINX Vwvade FPGA-Demo

PClaxprass: configuration and trouileshosting
Clack cenfiguration

Oparating the MTCA. 4 system
Maintain/Update NTCA 4 systam

e - JOOM MAT Ot - UNCLASES B0 | A0 Ribewrdninh dnd luji dee Daigety of Tl (midmiln hodien




Summary

« About N.A.T.
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'l_'hank you very much!

Heiko Korte
Dirwcher Sules & Mirketing

hedeo hoerte@nadsurope com

Terry Manus
Businese D North A
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NAT. GmbH
Konrad-Zuse-Flatz 9
53227 Bonn, Germany

www.nateurope.com
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