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Abstract
The extensive management functionality is one of the ) MicroTCA Carrier
Skey advantages of the MicroTCA.4 standard [1]. MicroTCA crate. Hub (MCH)

% Monitoring and control of more than 350 MicroTCA crates
% and thousands of AMC and RTM modules installed at
£ XFEL, FLASH, SINBAD and ANGUS experiments has
S been integrated into the DOOCS-based [2] control system.
"f;A DOOCS middle layer server together with Java-based
= GUIs - JDDD and JDTool - developed at DESY, enable
S remote management and provide information about
‘2 MicroTCA shelves and components. The integrated
= management includes inventory information, monitoring
- current consumption, temperatures, voltages and various
% types of the built-in sensors. The system event logs and
& collected histories of the sensors are used to investigate
Z failures and issues.

Linux PC,

Ubuntu 16

doocs-mtcaipmi-server

MOTIVATION

The main goal was:

e Monitor basic health of the shelves

e Receive event reports and failure notifications from
the boards and other intelligent FRUs

e Manage power, cooling & interconnect resources in

the shelves

Report anomalies

Take corrective actions when needed

Retrieve inventory information

Read sensors and store their values for further investi-

gations

IMPLEMENTATION

The integration of IPMI interface into DOOCS system
f gives the possibility to monitor and control hundreds of
Y crates and modules during operation. A DOOCS server
© communicates to MicroTCA Carrier Hub (MCH) of the
% crate via IPMI over LAN interface and provides overall
« management functionality for the DOOCS control system

5 (Fig. 1).

Y 3.0 licence (© 2019). Any distribution of this work m

VIEWS OF THE MicroTCA
CRATES IN DOOCS

JDDD — Java DOOCS Data Display GUI (DESY de-
signed) - was used for visualisation and management of
MicroTCA crates (Figs. 2 and 3).

Figure 3: MicroTCA 6-slot crate view JDDD.

T vahan.petrosyan@desy.de

Content from this work may be used under the

WEPHA120

@ 1372 Hardware Technology

[0)



17th Int. Conf. on Acc. and Large Exp. Physics Control Systems
ISBN: 978-3-95450-209-7 ISSN: 2226-0358

All crate information, current consumptions, links con-
nections and fans control are available via according panels
opening from the main crate panel (Fig. 4).

oxml  XFEL.CRATE/XFELMCHLLASM/CRATE/

MicroTCA Crate

Typer:  SChroff MicroTCA Sheif
Error msg.:
Schroff GmbH

Manutacturer:

Thu Jul 2 11:17:00 2015

0000000000000001
11890056
01

12 FRU information|
11

Figure 4: Main crate information and System Logs.

MANAGEMENT OF THE MODULES
The pluggable modules (FRU-Field Replaceable Unit)
like Power Modules, Fan-Trays, AMCs and RTMs which

are integrated in the chassis can be monitored and con-
trolled with generic JDDD panels (Fig. 5).

- AMC_genericxml XFEL.CRATE/XFELMCHLLASMY/... - o x
AMC Module Sis8300L2 FRU info
DOOCS Adr: XFEL.CRATE/XFELMCHLLASM/AMC7/
Slot: 7
IPMB Addr: 126
FRUID: 11
Struck i GmbH
Production Date: Mon Jun 29 15:46:00 2015
Serial Number: 077
Version: v1.0
MMC version: 1.33
HOTSWAP Hot Swap Module Handle Closed Al
HOTsWAP1 HS 011 AMC7 Transition to M4 16...
All sensors
[degrees C] Temperatures
57.5
5II.U:
45.0
40.0 .
35.0
30.0 L il B RO B 0o R et o] Aol BACRe) Jota, Bl i BRGeRS
2.9. 4.9. 6.9. 8.9. 10.9. 12.9. 14.9. 16.9. 18.9.
2019 2019 2019 2019 2019 2019 2019 2019 2019
[Volts] Voltages
14.0
8.0
4.0

%

O e e e L T T T e T T T
2.9. 4.9. 6.9. 89. 10.9. 12.9. 14.9. 16.9. 18.9.
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Payload

Ports and interfaces I

Reboot |

__ Deactwate |
Figure 5: AMC module view JDDD.

Control functions: ColdReset |

Activate

12V payload power :

All sensors values and its statuses are collected and
saved for the further investigations (Fig. 6).
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i XFELCRATE/XFELMCHLLAIM/AMCT/
mcr [+ Module: SIS8300L2
Sensors values and states

sensor Value status Dis
Hot Swap 1 Module Handle Closed | [
12V PP 12.2 ok | O
33V MP 31 ok | O
1.0V Board 0.97 ok | O
25V 248 ok
1.8V 179 ok | O
1.5V DDR3 148 ok | O
RTM PP Current 0.2 ok | O
RTM MP Current 0.019 ok | O
Inlet 31.5 ok | O
Outlet 39.0 ok | O
Middle 38.0 ok | O
FPGA PCB 47.0 ok | O
FPGA DIE 54.0 ok | O
FPGA Done o Device Absent | [
FPGA Init ) =]
RTM OC Fault ) Device Absent | []
1D:0004A3D16E72 0 unspecified | [
Hs 011 AMCT 16 Transition toma4 | [

Figure 6: Sensors.

The modules can be tracked with JDTool (DESY de-
signed) GUI using the names (Fig. 7).

2] - 0 X
Modules in MTCA crates
MTCA module: ‘E [WIXFEL [JFLASH []AMTF [] SINBAD [JANGUS []LAB Print
FACILITY CRATE sLot SERIAL FIRMWARE: ALIAS v MANUFACTURE STATUS

XFELCRATE XFELMCHLLGUN1 5 647 13 $/88300L2 Struck Innovative Systeme GmbH A:
IXFEL CRATE [ XFELMCHLLGUN1 [ 4 | 467 [ 133 81883002 [ ‘Struck Innovative Systeme GmbH I
[XFEL.CRATE XFELMCHLLGUN1 6 416 133 818830012 Struck Innovative Systeme GmbH

XFELCRATE XFELMCHDI30I 10 218 148 $/88300L2 Struck Innovative Systeme GmbH

IXFEL CRATE XFELMCHDI30N 1 29 146 81883002 ‘Struck Innovative Systeme GmbH

IXFELCRATE XFELMCHLLAZM 7 412 13 8/88300L2 Struck Innovative Systeme GmbH

XFELCRATE XFELMCHLLAZM 9 a7 133 81883002 ‘Struck Innovative Systeme GmbH

[XFEL.CRATE XFELMCHLLAZM 8 419 133 81S8300L2 Struck Innovative Systeme GmdH

IXFELCRATE XFELMCHLLAZM 10 418 13 $188300L2 Struck Innovative Systeme GmbH

IXFEL CRATE [ XFELMCHLLAZM [ 1 | 42 [ 133 81583002 [ ‘Struck Innovative Systeme GmbH

[XFEL.CRATE XFELMCHLLAZM 12 L3 133 818830012 Struck Innovative Systeme GmbH

XFELCRATE XFELMCHLLA2S 7 415 13 $/88300L2 Struck Innovative Systeme GmbH

IXFEL CRATE [ XFELMCHLLA2S [ 8 | 469 [ 133 81583002 [ ‘Struck Innovative Systeme GmbH

[XFEL.CRATE XFELMCHLLA2S 10 Lve) 133 818830012 Struck Innovative Systeme GmbH

XFELCRATE XFELMCHLLA2S 1" 468 133 $/88300L2 Struck Innovative Systeme GmbH

[XFEL.CRATE XFELMCHLLA2S 12 42 133 $81S8300L2 Struck Innovative Systeme GmbH

IXFELCRATE XFELMCHLLA2S 9 462 13 $188300L2 Struck Innovative Systeme GmbH

XFELCRATE [ XFELMCHLLAGH [ 8 | 018 [ 112 81583002 [ ‘Struck Innovative Systeme GmbH =

Found: 473 Offine: 1

Figure 7: Tracking modules in the crates.

CONCLUSION

The integration of the management functionality of the
MicroTCA crates in DOOCS control system provided pos-
sibility to monitor hundreds of the crates via one JDDD
panel (Fig. 8).
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In addition the doocs-ipmi server sends an e-mail to the

MicroTCA crates subscribed users (Figs. 9 and 10).
preicae Print @ Zimbra: Hot Swap Event in crate - Google Chrome. - o x l
Nomberftiecrtes: 262 @ mail.desy.de/public/launchNewWindow.jsp?skin=desy&localeld=en_GB&full=18childid=2 ‘
WeH | Ty | Status | anC " Close Reply || ReplytoAll || Forward Delete | Spam | | @~ |  ~ | | Actions +
B = AP
FXERR-SYSUTCAMCH ‘ snnmncmml oniine | 5 4 Hot Swap Event in crate 10 September 2019.09:49
- “ From: (“MTCA IPMI DOOCS server” <MTCA_IPMI_DOOCS_server@mail desy de>
FXERR-SYSUTC-2MCH ‘ Schroff GmbH | online 1 1
To: (“vahan petrosyan” <vahan petrosyan@desy de> ) (“Tim Wilksen™ <tim wilksen@desy.de> ‘
HED-EXP-SYSUTC-AMCH | sttt | COOL UNIT2FANS s inLower Non-Recoverable | 3 1
‘ Hot Swap Event in crate mskmchrfgun. ‘
HED-OPT.SYSUTC-AHCH | seratGoi | onine 3 2 B o <
HED-RR-SYSUTC-AHCH | sttt | oline 3 2 . .
LALLAS SYSUTCANCH | SchraffGmbi AMC11HOTSWAPS isin Transiion oM | 6 4 Flgure 9: New Event in SEL.
LAZLAS SYSUTCAMCH | SchraffGmbi COOL_UNITZFANS s in Lower Non-Recoverable | 3 1 AT e e g e
LA3LAS.SYSUTCA-MCH ‘ ELMA Electronic GmbH AMC12HOTSWAPY is i Transition to Mt 7 4 Y ubic/aunehie Jowjsp2skin=desy&localeld=en_GBAfull=18&childid=0
MID-EXP-SYS-UTC-1-MCH ‘ Schroff GmbH I offine 0 0 Close Reply Reply to All Forward Delete Spam e v| & Actions v
MID-EXP-SYSUTC2HCH | senatGoH onine 3 1 MicroTca crate went offline TR R AR |
MIDRRSYSUTCANCH | scnontGm | anine 5 4 From: ("MTCAIPMI DOOCS server” <MTCA_IPM|_DOOCS_server@mail desy.de>
susmsrsucain | | e G " To: (“vahan petrasyan” <vahan petrosyan@desy.de>
SALXTD2SYSUTCRIZMCH ‘ scnmncwml otine| 3 2 Communication lost fslamchdev2.
shxm2SYSUTCRITHCH | SchrafGmbi onine 3 2
sommsrsycanaor_| e = I Figure 10: The crate is unavailable.
SA1-XTD-SYSUTCRIGNCH ‘ Schroff Gmbi online 4 3
SAZBR-SYSUTCREMCH ‘ I online 3 1 REFEREN C E S
SAZXTD1-SYSUTCR21-MCH ‘ Schroff GmbH | online 4 2
S2XTDB SYSUTCRASMCH SchrafGmbH onne 5 3 :
‘ = [1] Open Modular Computing Standards,
s2xmBSYSUTCRZICH | sttt | anline 3 2 || .
‘ N = https://www.picmg.org/

Figure 8: MicroTCA monitor. [2] Distributed Object-Oriented Control System, DOOCS,
https://doocs-web.desy.de/index.html.
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