The MicroTCA Management

How does it work?
How to use it

Kay Rehlich
DESY & MicroTCA Lab



MicroTCA <—> Control System

LAB.TEST/X2TMR1/MCSCPUB.0/

TTF2.CRATE/MSKMCHACC1/

FPGA + Controller Tools

[T TN v vy : >ipmit00|

A
MicroTCA Crate
IPMI MAP
Over file
LAN I

l1

|V

Transmitter
Firmware

l1

Ll ARl TS S L S L S

18] BN

RN ANE AR ARNEERRRARAANY

MMC
Firmware

FPGA
Firmware

Kay Rehlich, DESY MCS4



MicroTCA Management

e -+ Check system status
Application - Power cycle a slot or crate
+ Check and upload firmware

MlcroTCA Crate:

Monitor power and temperatures
- Control fan speed

Log system events
- Control power budget

Manage module insertion/extr.
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MMC: handle, indicators, voltages, temperatures, code

Application

Module Management Controller:
- Checks the handle
- Controls the LEDs

Measures temperatures
Measures voltages

Holds board info:

- serial, manufacturer data,

max power, ...
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MMC + RTM

Application - Enables the payload power if
the RTM matches (checks ID)
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MCH

MicroTCA Carrier Hub:

Application - Enables AMC power: if AMC has compatible interfaces
and power budget fits (FRU info of MMC)

+ Checks temperatures and controls cooling units

2C Backplane@
EEPROM A% [N,

IPMB-B

Power Module Cooling Unit
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Applications: ipmitool -> System Status

~S ipmitool -I lan -H mcsmchdevl sdr list fru

Command line

terminal AMC-CAN4 Log FRU @09h cl.65 | ok
SIS8300 Log FRU €@07h cl.63 ok
CCT AM 902/411 Log FRU @05h cl.61 ok
X2TIMER Log FRU @06h cl.62 ok
DAMC2V2 Log FRU @08h cl.64 ok
NAT-MCH-MCMC Log FRU @03h c2.61 ok
Cooling Unit Log FRU @28h le.61 ok
Cooling Unit Log FRU @29h le.62 ok
BP-FRU-253 Phy FRU @A4h d0.61 ok
BP-FRU-254 Phy FRU @A4h f2.62 ok
SH-FRU-001 Phy FRU @A4h £2.63 ok
SH-FRU-002 Phy FRU (@A4h f2.64 ok
MCH-Clock Log FRU @3Ch c2.63 ok
MCH-PCIe Log FRU @3Dh c2.64 ok
NMCH-CM Log FRU @00h c2.66 ok
PM-AC1000 Log FRU @33h 0a.62 ok
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Applications: iomitool -> AMC Status

Command line
terminal
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~S ipmitool -v -I lan -H

Board Mfg Date

Board Mfg

Board Product

Board Serial

Board Part Number

Board FRU ID

Product Manufacturer

Product Name

Product Part Number

Product Version

Product Serial

Product Asset Tag

Product FRU ID

PICMG Extension Record
FRU AMC CURRENT

Current draw(@12V):

mcsmchdevl fru print 6

Wed Nov 10 04:23:00 2017
N.A.T. GmbH - Germany
NAMC-psTimer

193

115811

NAMC-psTimer xxxxX.fru
N.A.T. GmbH - Germany
NAMC-psTimer

115811

1.1

193

150623

NAMC-psTimer xxxx.fru

3.40 A [ 40.80 Watt ]



IPMI Server: DOOCS Implementation Example

DOOCS System Status

Applications Server Status Network Status FLASH Timing FLASH VME FLASH uTCA MicroTCA FLASH,Lab MicroTCA XFEL AMTF

Control

SySte m ™ ®  Schroff 12Slot.xml XFEL.CRATE/XFELMCHDI30I1/*/ Session expires in 30 min

Application 12 Slots Schroff GmbH

IPMI Server

IPMI Lib

Implement your Control System here.

This example shows the DOOCS, IPMI_server

|PClexpress x4 link Gen3 8Gb/sj

| PClexpress x1link Gen1 2,5Gh/s

|PClexpress x4 link Gen1 2,5GH/s

|PClexpress x4 link Gen1 2,5GH/s

| |PClexpress x4 link Gen1 2,5Gly's

|PClexpress x4 link Gen1 2,5GH/s
| PClexpress x4 link Gen1 2,5Ghis

youms ssaidxa-Dd

| PClexpress x4 link Gen1 2,5Gh/s
|PClexpress x4 link Gen1 2,5GH/s

| |PClexpress x4 link Gen1 2,5Ghys

|PClexpress X1 link Gen1 2,5GH/s

T ==
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HPM.1: Firmware update

OlOOlll‘

Command line 11000011 HPM -

10000111 15‘

terminal 11110001 11 . .
oo 't firmMware images

00111100

MMC 12C, SPI, PDI, ...
HPM.1
compliant

PROM uC

010011

0100111‘

11000011
11000011 010011ﬂ}-
10000111 11000011
10000111
11110001 10000111
11110001
00111100 11110001

00111100
00111100
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uC

0100111‘
11000011
10000111
11110001
00111100

PROM

0100111‘
11000011
10000111
11110001
00111100
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Applications: ipmitool -> Firmware upgrade

OOE Terminal
Command line File Edit View Search Terminal Help g

terminal mcsvahan:~/ATCA/DESY AMC/DAMC2v2> 1pmitool -I lan -H mcsmchvahan -t Ox7c hpm upgrade damc2 bpm firmware.hpm activate
Password:

PICMG HPM.1 Upgrade Agent 1.0.2:

Validating firmware 1mage integrity...OK
Performng preparation stage...OK

Performng upgrade stage:

|ID | Name | Versions Upload Progress | Upload| Image |
| | Active| Backup| File |[0% 50% 100%| Time | Size |
[ e Joesoses(fssesescescsss|[cosesssatasesicss|Jrosesesfoscsesd]
|*1 |FPGA-PCIE-4| 0.05 | --.-- | O. || 10.49 | lacdso |

MMC (*) Component requires Payload Cold Reset

Performing activation stage:

HPM.1
compliant Firmware upgrade procedure successful

mcsvahan:~/ATCA/DESY_AMC/DAHC2V2> l
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Applications: NATview -> Firmware upgrade

Application

MMC

HPM.1
compliant
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X HPM Update A
Step 1: Choose your HPM File
OEM data length 0 =
| Browse... | Image capabilities
[homeNahan/ATCAIDESY AMC/DAMC2v2/dameav2| | ¥ of components :
startup.hpm TIMEOUT (in seconds) 1
Self test 0
Rolloack 0 '
Inaccessability 0 v
ACTION 1
Action Type Prepare component(s) (1)
Canmnnnants 1 =
Step 2: Choose devies to update
& Show only compatible FRUs
\Update |Start |FRUID | Manufacturer/Product | | Status Last Co... | Firmware R... Compatibility Check Res...| Additional Info

@ | T | 10Deutsches Elektronen-Synchrotron/DAMC2v2 (@ transmit(2) |- o3  Jok . o

o " Y

Step 3: Start HPM Action
FRU #10: transmit block #218 offset 210645

| Cancel update l ﬁ T

Checksun 1s valad

Action Record #02:

processActionRecord() offset = 38

Upgrade Action Type = Upload firaware image (2)
Conponents 1

Upgrade Action Header CRC = Oxfc

Firaware
version = 0.01
Description = DAMCO2_fpga_firmware_[0D
Length = 1756544 bytes

Checksun 1s valid

----------------------------------------------------------------------

Scan for devices that are potential update candiates:

»> [010] Desutsches Elektronen-Synchrotron DAMC2v2
checkCompatibleConponents: FRU #10 seens to have all necessary capabilities
Scan done.

FRU #10: status code 1

FRU #10: status code 1
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Applications: SoL = Serial over LAN

Command line
terminal

IPMB L Ethernet
I
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~S ipmiconsole -I 0 -h sinbadadmdi?2
[ SOL established]

BIOS Terminal

Booting ...
OK ] Started LSB: Automounts filesystems on demand.
OK ] Reached target Multi-User System.
OK ] Reached target Graphical Interface.
Starting Update UTMP about System Runlevel
Changes...
[ OK ] Started Stop ureadahead data collection 45s after

completed startup.

[ OK ] Started Update UTMP about System Runlevel Changes.

Ubuntu 16.04.5 LTS sinbadcpudi2 ttySO
sinbadcpudi2 login:

Standard Port

= CPU name
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Management : PCle with Hot-Swap
PICMG Hot-Swap Design Guide:

https://www.picmg.org/openstandards/microtca/mtca-4-pci-express-hot-plug-design-guide/
User Application

Driver etc.:
https://github.com/MicroTCA

Hot Plug FCle
Controller
MCH T
12V
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