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Documents:

IPMI( Intelligent Management Platform Interface) specifications

e}

o
o
o

IPMI v1.0 — The base specification, released in 1998 by major system vendors( Intel Hewlett-Packard NEC Dell ...) to define
manageability across multiple platforms

IPMI v1.5 - Released in 2001 to update/enhance IPMI,unify the specification with other management initiatives(like ATCA), and
add functionality like LAN interface-to-BMC functionality

IPMI v2.0 — Released in 2004 to further update/enhance IPMI with features like management link security, Serial Over LAN and
Firmware Firewall support.

IPMB(Intelligent Platform Management Bus) — the 12C-based bus definition for IPMI.
IPMB v1.0 Address Allocation — Defines addressing on the IPMB.
Platform Management FRU Information Storage Definition — FRU information.

ATCA and MicroTCA specifications

e}

PICMG 3.0 — ATCA base specification that includes the definition and HW/SW implementation details of Shelf Management/Hot
Swap Control for ATCA.

PICMG AMC.0 — AdvancedMC base specification that includes the definition and HW/SW implementation details of carrier and
module management for AMC.

PICMG MicroTCA.0 — Base specification that includes the definition and HW/SW implementation details of management for
MicroTCA and AMC.

MTCA.4 xTCA for Physics Develops additional features and options for use in particle physics research including Rear
Transmission Module(RTM) for signal conditioning, data collection and accelerator control systems.

Library sources:
IPMItool - open source command-line interface http:/sourceforge.net/projects/ipmitool/
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mtcaipmi_server

Doocs client

Doocs client

o——— [PMI over LAN interface to MCH

———— [Interface to DOOCS
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reads:

* Hostname/IP address of MCH from configuration file

 SDRs (Sensor Data Record) and FRU information of the crate and modules
from the MCH

« SEL (System Event Logs) , sensor value and status LEDs in update routine

provides to DOOCS:
« Sensors ( history, value, descriptions, states )
 Management controlled status LEDs

* FRU information ( manufacture, board and product information, current
consumption, link descriptions,...)

« System Event Logs (SEL)
* Remote control functions ( reboot, shutdown, reset)
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Applications | Server Status | Metwork Status | FLASH g | FLASHVME | FLASHUTCA | MicroTCA FLASHLab

MicroTCA crates in system status panel

Overview of the crates in XFEL and AMTF

System Status

XFEL MicroTCA Crates

XFELMCHXHM1 :
XFELMCHTIME :

XFELMCHLLGUN1 :
XFELMCHLASER1 :

XFELMCHDI30I1 :
XFELMCHVACA1 :
XFELMCHMAG1 :
XFELMCHLLAZM :
XFELMCHLLAZ2S :

XFELMCHDIM31L1:
XFELMCHLASER2 :

XFELMCHTDS1 :

XFELMCHLLAGM :
XFELMCHILAZM :
XFELMCHILA2S :

Meodules in selected crate:

Schroff GmbH
Schroff GmbH
Schroff GmbH
Schroff GmbH
Schroff GmbH
Schroff GmbH
Schroff GmbH
Schroff GmbH
Schroff GmbH
Schroff GmbH
Schroff GmbH
Schroff GmbH
Schroff GmbH
Schroff GmbH
Schroff GmbH

XFEL.CRATE/XFELMCHLLA2M/

AMTF MicroTCA Crates

MSKMCHAMTFA :
MSKMCHAMTF2 :
MSKMCHAMTF3 :
AMTFMTS3MCH :
AMTFMTS2MCH :
AMTFMTS1MCH :
MSKMCHAMTF39 :
AMTFMTS39-MCH :

MicroTCA XFEL AMTF

Schroff GmbH
ELWA Electronic GmbH
Schroff GmbH
ELWA Electronic GmbH
ELMWA Electronic GmbH
ELWA Electronic GmbH
Schroff GmbH

Fans

Power Modules

Serial:

RTM3:
COOL_UNITZ:
COOL_UNITT :
AMC3:

AMCO:

ANCA4 :
AMC11:
AMCS :

AMCT :
AMCA12:
AMC10:
AMCZ:

AMCA1 :

MCH :
POWER_UNIT4 :
POWER_UNIT2 :
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MPS-RTM1 ATP

Fan speed= 4680 4740 4680 4680
Fan speed= 2940 5460 11280 12300

DAMC2 Deutsches Elextronen-Synchrotron
5158300L2
DAMC-TCKY Vadstech
5158300L2
51s8300L2 Innovativ

sIs8300L2 Innovativ

5158300L2 Innovativ

51s8300L2

X2TIMER

AM 900i412

NAT-MCH V2.0, R141024 Current= 0.1
MTCA Power Su...

MTCA Power Su...

Struck Innovative Syste

Struck Innovativ

Temp=

Temp=

0.0
1.5
18
1.5
1.5
1.5
1.5
1.5
3.4
0.9
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0.0
Temp= 240
Temp= 36.0
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_info |
_info |
_info |
_info |
_info |
_info |
_info |
_info |
_info |
_info |
_info |
_info |
_info |
_info |
_info |
_info |

OO0OC

01031

1431400465AR

143140046TAA

4055

0039

M22816/002

208

04586029

04726078
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View of the MicroTCA crate

JDDD panel for MicroTCA crate

FLASH.CRATE/MSKMCHACC45/

12 Slot MicroTCA Crate

device online

1 2 3 4 5 6 7 8 9 10 11 12
= — —
NO RTM NO RTM NORTM | NORTM RTM RTM ‘ RTM ‘ RTM ‘ RTM ‘ RTM ‘ RTM ‘ ,
5158500 RTM-DWC RTM-DWC RTM-DWC RTM-DWC RTM-DWC RTM-DWC

Terminal
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DOOCS Pr on CPU | Crate infprmation Current consumptions Fans |
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Crate main info and System Logs

MicroTCA Crate

Typer:

Error Msg.:

Manufacturer:

Production Date:

Serial Number:
Partial Number:

Version:

Power units:

Cooling units:

Slots:

AMC modules:

System event messages:

XTCA-12 spezial

device online

ELMA Electronic GmbH
Tue Jul 17 11:28:00 2012
10568244

042.500

Ind.A

2

2

12

1"

386

D E

14. Aug. 2015 14:30:19.000 | IPMB:0xc4 Sensor N:20 Type:FRU Hot

14. Aug. 2015 14:30:19.000 MB:0xc4 Sensor N:57 Type:Unknowi

14. Aug. 2015 14:30:19.000 MB:0xc4 Sensor N:57 Type:Unknow

14. Aug. 2015 14:30:19.000 MB:0xc4 Sensor N:57 Type:Unknown...|

14. Aug. 2015 14:30:19.000 |IPMB:0xc4 Sensor N:57 Type:Unknown...|

©om |~ || | N

15

17

Aug. 2015 14:30:19.000 MB:0xc4 Sensor N:57 Type:Unknown...|
Aug. 2015 14:30:19.000 MB:0xc4 Sensor N:57 Type:Unknown...|
Aug. 2015 14:30:19.000 |IPMB:0xc4 Sensor N:57 Type:Unknown...|
Aug. 2015 14:30:19.000 |IPMB:0xc4 Sensor N:57 Type:Unknown...|
Aug. 2015 14:30:19.000 |IPMB:0xc4 Sensor N:57 Type:Unknown...|
Aug. 2015 14:30:19.000 |IPMB:0xc4 Sensor N:57 Type:Unknown...|
Aug. 2015 14:30:19.000 |IPMB:0xc4 Sensor N:57 Type:Unknown...|
Aug. 2015 14:30:19.000 |IPMB:0xc4 Sensor N:57 Type:Unknown...|
Aug. 2015 14:30:20.000 |IPMB:0xc4 Sensor N:57 Type:Unknown...|
Aug. 2015 14:30:20.000 |IPMB:0xc4 Sensor N:57 Type:Unknown...|
Aug. 2015 14:30:20.000 | IPMB:0xc4 Sensor N:22 Type:Power S...

18

14. Aug. 2015 14:30:20.000 |IPMB:0xc4 Sensor N:23 T

19

14. Aug. 2015 14:30:20.000 |IPMB:0xc4 Sensor N:23 T

14. Aug. 2015 14:30:20.000 |IPMB:0xc4 Sensor N:23 T

21

IPMB:0xc4 Sensor N:23 T

14. Aug. 2015 14:30:20.000

HHEEEEEEAEEEEEEEEEEEEL

S ==
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FRU information of the crate

[=1 FRUInfo
[ cHassis
[ BoARD
[ proDUCT
¢ CIMULTIRECORD
o CFRU_NTCA_FRU_INFO_TABLE
[} FRU_NTCA_CARRIER_HNG_P
o CTFRU_NTCA_CARRIER_INFO
o 3 FRU_NTCA_POWER_POLICY
o [ FRU_NTCA_CARRIER_ACTIVATION
9 CIFRU_CARRIER_P2P
ST
o CIFRU_CARRIER_P2P
o [ FRU_CARRIER_P2P
o [ FRU_CARRIER_P2P
o CTFRU_CARRIER_P2P
o CIFRU_CARRIER_P2P
o CIFRU_CARRIER_P2P
o [ FRU_CARRIER_P2P
o [ FRU_CARRIER_P2P
o CIFRU_CARRIER_P2P
o CTFRU_CARRIER_P2P
o [ FRU_CARRIER_P2P
o [ FRU_CARRIER_P2P
o CIFRU_CARRIER_P2P
o CIFRU_CARRIER_P2P
o CIFRU_CARRIER_P2P
o [ FRU_CARRIER_P2P
o [ FRU_CARRIER_P2P
o CFRU_PICMG_CLK_CARRIER_P2P
o [ FRU_PICMG_CLK_CARRIER_P2P
o 9 FRU_PICMG_CLK_CARRIER_P2P
o [ FRU_PICHG_CLK_CARRIER_P2P
o [ FRU_PICMG_CLK_CARRIER_P2P
o CFRU_PICMG_CLK_CARRIER_P2P
o [ FRU_PICMG_CLK_CARRIER_P2P
o 9 FRU_PICMG_CLK_CARRIER_P2P
o [ FRU_PICMG_CLK_CARRIER_P2P
o CFRU_PICMG_CLK_CARRIER_P2P
o []FRU_PICMG_CLK_CARRIER_P2P

1% ;| Name Value

Resource MCH 1 Fabric A

‘| Descriptor Count 12
i|Port Port 00 AMCO4
Port 00 AMC02
Port 02 Port 00 AMCO3
Port 03 Port 00 AMCO4
Port 04 Port 00 AMCO3
Port 05 Port 00 AMCO8
Port 06 Port 00 AMCG7
Port 07 Port 00 AMCO8
Port 08 Port 00 AMC09
Port 09 Port 00 AMC 10
Port 10 Port 00 AMC 11
Port 11 Port 00 AMC12
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View of the MicroTCA crate

JDDD panel for MicroTCA crate

12 Slot MicroTCA Crate

FLASH.CRATE/MSKMCHACCA45/ device online

i 2 3 4 5 6 7 8 9 10 11 12

- — —
NORTM || NORTM | HORTM | NORTM RTM RTM ‘ RTM ‘ RTM ‘ RTM ‘ RTM ‘ RTM ‘ ?

5158800 RTM-DWC RTM-DWC RTM-DWC RTM-DWC RTM-DWC RTM-DWC

5w 5 ® @
S158300 S158300 5158300 S158300 S158300 5158300
DD @D D D OB @D

L 9D L DD f OD: L DD L OO

Mydwa
Mdwe
fyduia

w :DOOCS Pr on CPU | Crate information Current

sumptions
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MicroTCA crate information

Current consumption of the modules

~
|| %TCA current_consumpt_ Pumaxml FLASH.CRATE/MSKMCHACCA5/POWER Ul Nwm

Current consumption monitor in the crate

FLASH.CRATE/MSKMCHACC45/

Slot

MCH1

MCH2

FAN1

FAN2

Anct

AncC2

ANC3

Ancs

ANCS

ANCE

ANCT

AnCs

ANCS

ANC10

ANC11

ANC12

Total

Power Module 1

not mstalled

Poweer Module 2

25000
1.3000
11000

22000

0.200(
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.7000
01000
24000
0.1000

6.7500

Power Module 3 Power Module 4

0.3000

0.3000

3.9000
4.0000
4.2000
41000
44000
4.0000
0.4000
0.1000
0.1000
22000

12.5000

—_— -
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Cooling units monitor and control

24.11. 26.11.

2015 2015
Speeda 2039.9836
Speeds 1949.3177

All sensors and infos

B ™
|| HistFLASH.CRATE/MSKMCHACCAS/POWER_UNIT2/CURR12 ‘E@lﬂ S —

[Amps] AMCS Current
J.65

[ vl
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View of the MicroTCA crate

JDDD panel for MicroTCA crate

12 Slot MicroTCA Crate

FLASH.CRATE/MSKMCHACCA45/ device online

i 2 3 4 5 6 7 8 9 10 11 12

NORTM || NORTM | HORTM | NORTM RTM RTM ‘ RTM ‘ RTM ‘ RTM ‘ RTM ‘ RTM ‘ ?

5158800 RTM-DWC RTM-DWC RTM-DWC RTM-DWC RTM-DWC RTM-DWC

W uil W Terminal
L. 4 @ Ll @ L J @
S158300 S158300 5158300 S158300 S158300

Mo DD Mo oD D
LD ® .2

Mydwa
Mdwe
fyduia

DOOCS Pr on CPU | Crate information Current consumptions Fans |
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AMC module main panel

AMC Module

=]
FRU info

AM 900/412

DOOCS Adr:

Slot:

IPMB Addr:

FRU 1Dz

Manufacturer:

Production Date:

Serial Number:

Version:

MMC version:

HOTSWAP Ejector
SENSOR1

SENSOR2

FLASH.CRATE/MSKMCHACC45/AMC1/
1

114

5

Concurrent Technologies

Mon May 4 20:43:00 2015

M19960/027

unavailable
3.09

Handle Module Handle Closed

[degrees C] Temperatures
60,

52.5

47.5

42.5

375
1711, 19.11.

2015 2015
[volts] Voltages
6.

T
11.
15

T
21
20

23.11.
2015

T
27.11.
2015

Ty
20.11.
2015

T
112
2015

T
25.11.
2015

4.

2.

1)
17.11.
2015

T T
1941, 214
2015

2015

1

T
25.11.
2015

T
23.11.
2015

T
112,
2015

T T T
2741, 29411,

312

2015 2015 2015

Payload

Control functions:

12V payload power :

Cold Reset

® Vahan Petrosyan

| MTCA Workshop @ DESY

AMC port types and statuses

10.12.2015 @11



JDTool application

File Edit View Transfer Setup Tool Help

& 9 XFELMCHDI131L1
& 9 XFELMCHDIZ1881
o & XFELMCHDI226251
& & XFELMCHDI2311S1
o & XFELMCHDI2360S1
o & XFELMCHDI240951
o 9 XFELMCHDI2445T4
& &5 XFELMCHDIZ011

& 9 XFELMCHDI416B2
& &9 XFELMCHDIS33L3
¢ B XFELMCHDISSI1

fawca]

123 ACTIVATE and

482 ALIAS name (STRING)

123 BLUE_LED hot swap led status (INT)

a8 BOARD_PARTIAL partial number of board (STRING)

a8 BOARD_SERIAL serial number of board (STRING)

a8 BOARD_VERSION version of board (STRING)

aec DATE of manufacturing (STRING)

] DEVICE.INFO edit info about the device (A_USTR)

123 ERROR general error code (INT)

] ERROR STR error as string (A_USTR)

123 FCT_CODE the location code (INT}

@3 FIRMWARE version of the management firmware (FLOAT)
FRU information in XML format (adL)

123 FRU_ID id of the board (INT)

121 HOTSWAP sensor status (INT)

aBc HOTSWAP.DESC description (STRING)

] HOTSWAP EGU engineering units y-scale (A_USTR)

1#FF HOTSWAP.FILT data histary filter (IFFF)

T HOTSWAP HIST sensor history (A_TDS)

aBc HOTSWAP.SDSC description of the status (STRING)

123 IPMB_ADDRESS of IPMI controller (INT)

T LAST_UPDATE last anline time 1. See, 2. msec (TTI)

T LAST_USR last anline time 1. Sec, 2. msec (TTI)

123 LEDA red led status (INT)

123 LED2 green led status (INT)

aBc MANUFACTURE name of board (STRING)

a8 NAME = location (STRING)

121 PAYLOAD_CONTROL 1=Cold reset, 2=\Warm reset 3=rebaot (INT)

23 PORTO status of the part (INT)

& PORTO.DESC description of the port interface (STRING)

23 PORT1 status of the part (INT)

s8c PORT1.DESC description of the port interface (STRING)

23 PORT2 status of the part (INT)

s8c PORT2.DESC description of the port interface (STRING)

123 PORT3 status of the part (INT)

#8c PORT3.DESC description of the port interface (STRING)

123 PORT4 status of the part (INT)

, 10 = activate (INT)

B

a0.
38.

kT

ah 7h 10h 13 h 17 h
1.12.2015 1.12.2015 1.12.2015 1.12.2015 1.12.2015

XFEL.CRATE/XFELMCHDISSI1/AMC1/*

Send D:0 Actual View
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JDTool application

Modules in MTCA crates
MTCA module: Select module or type name Q .
Irus
FACILITY AL | FIRMWARE ALIAS  |MANUFACTU..| STATUS =
Ine —{
e
Ine =]
ne | 4
Ine
Ine
Ine
Ine
Ine
Ine
ne
Ine
Ine
Ine |
Found: Offline: | —
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HPM.1 is IPM Controller Firmware Upgrade specification, was adopted in 2007 and
defines firmware file formats and IPMI command protocols for updating the firmware
in ATCA, AMC, and MicroTCA management controllers.

o———o HPM.1 specified IPMI commands

e———o | ocal payload interface

Upgrade
Agent

~\

LAN

MCH

HPM.1

firmware
images

IPMB_L

AMC

Payload
componets

)
MMC Payload

(HPM.1 interface

® Vahan Petrosyan | MTCA Workshop @ DESY

compliant)
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HPM Upgrade Agents.

IPMItool command-line interface NATView tool (N.A.T)

@S5 HPM Update
Step 1: Choose your HPM File

BOE Terminal

Browse

File Edit View Search Terminal Help k
/ATCA/DESY_AMC/DAMC2v2> ipmitool -I lan -H chvahan -t 0x7¢ hpm upgrade damc2 bpm_firmware.hpm activate

/hom: C2v2idamcz2
| startup

Prepare compone

atible FRUS

FRUID | Manufacturer/Product Status Last Co... | Firmware A... Compatibiity Check Res...| Adddtional info

|10 | Name | a | Upload| Image |
| Active| Backup| File |0 Time | Size |

|- Seeeees | :
*1 |FPGA-PCIE-4| 0.05 | 0.0 | 10.49 | lacdso

Step 3: Start HPM Action

[ ancel update
*) Component requires Payload Cold Reset S
Performing activation stage:

Firmsare upgrade procedure succe 4 firmare 1nage (2)
nfc

-/RTCA/DESY_AMC/DAMC2v2> I

1ravare [0

sssary capabilities
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* No available tool and program

« AJava-based tool was developed in
DESY to create HPM.1 compliant
images.
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B

|dame2v2_v2_2.bin

{in sec. since 01.01.1970 )

|DAMC02_Fpga_ﬁrrnware_
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2 Components are available for firmware upgrade:
v MMC firmware for ATXMEGA128 microcontroller
v Flash Prom for FPGA configuration

o——— HPM.1 specified IPMI commands

DAMC2

o——o | ocal interface to FPGA and Flash Prom

JTAG

Upgrade LAN
Agent

IPMB_L

JTAG
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3 Components are available for firmware upgrade:
v MMC firmware for ATXMEGA128 microcontroller
v" SPI Flash Prom for FPGA configuration
v' Firmware for up to 12 ATXmega32 microcontroller on Piggyback boards

o——— HPM.1 specified IPMI commands

o———0 SPI interface to FPGA and Flash Prom

o———o PDI (Atmel® proprietary interface) to
programm ATXmega devices on piggybacks
on AMC and RTM

o——o |2C EEPROM to store Firmware for piggyback

a N

Upgrade | LAN IPMB_L

Daughter Board
with 3 channels link
delay compensation

X2TIMER

PDI (to RTM 3 piggybacks)

RTM
connector

PDI

Agent
\ _/
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12C r EEPROM

Piggyback

firmware ]
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