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c UAPP 1. Motivation

2o
* LAPP is strongly involved ‘{E\/RD/ | ,, & i
in CERN LHC el TN
 ATLAS LAr moves to ATCA

* ATCA requires IPMC

* LAPP portfolio includes
Carrier and AMC

 “COTS” IPMCs require
expensive fees & NDA

* Designed beyond HEP !




c UAPP 2. ATCA Overview

T\

ﬂdvanced T a u : I{MG 3.0 Standard

High Availability: redundant cooling and power,
management of temperatures and consumption,
99.999% uptime goal

Scalability: up-to 400W * 14 slots in 12U/19”
multi-protocol backplane up to 100 Gb/s
large boards for large pools of DSP/FPGA/CPU

Serviceability: robust power infrastructure, large
cooling capacity, reliable mechanics, hot-plug
swapping, hardware management interface




CUA\PP 2. ATCA Overview
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Ct)APP 2. ATCA Overview
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< CAPP 2. ATCA Overview

* FRU information: describe an ATCA board
(board informations, product information)

* SDR record: describe board’s sensors
(type, channel, conversion coefficients,
thresholds, ...)

* E-Keying: describe board’s interfaces
(port, protocol, clocks, ...)




 UAPP 3. Hardware Features
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 UAPP 3. Hardware Architecture
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c UAPP 3. Hardware Features

e Small form-factor: DDR3 SoDIMM mezzanine (horizontal or
vertical mounting)

* Hot Swap: Redundant IPMB-0 with buffers,
management of ATCA blue LED and front panel switch

e FRU: LED and hardware address management

* Power Management: dedicated I°C bus plus 4 GPIO for
power supplies enabling and monitoring

* Sensor Monitoring: dedicated I°C bus
o Carrier Support: up-to 8 AMC plus one Intelligent RTM
* Interfaces: 1 Ethernet, 5 I°C, 35+16 GPIO, Master JTAG, USART
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3. Hardware DevKi
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UAPP 3. Hardware DevKit

“
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e LAPP IPMC Mezzanine DevKit v2.0 - CNRS © 2018

YOI TMS
STPuUurH

ZTRIWI V2

devKit for Ipmc Workshop Initiation
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< LAPP 4. Software Features

e Compliant with PICMG 3.0 R3.0,
IPMI v1.5 & v2.0 and AMC.0 R2.0

* OpenSource / Royalty-free

* Full ANSI C on bare metal

* Monolithic / Statically-linked

e Event Driven / Module-based | E A R E
* Pseudo-FIFO Scheduling

* Comm. Channel Abstraction
with Message Dispatching

e Firmware Upgrade over Network
* Master JTAG (XVC)
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c UAPP 4. Software Architecture

Bare-metal application
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G?APP 4. Software Architecture
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c UAPP 4. Software DevKit

* Toolchain:
» OS: CERN Scientific Linux 6.10
» Build: CMT-based
» Compile: gcc-4.7
» Deploy/Debug: OpenOCD
» SCM: CERN GitLab
e All-in-One VirtualBox VM available Today !
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4. Software DevKit

» Eclipse plugin coming soon...

runtime-EclipseApplication - KIWI project/config/config/boardconfig.h - Eclipse Platform

File Edit Source Refactor Navigate Search Project Run Icare Window Help

D E B~ @ MR B @YiBINI@Y S E Y@ S g

[¢y Project Explorer & [l ioconfig.h

~ & KIWI project .

= cmt *

& config * NOTE: The Internet Assigned Numbers Authority (IANA) is a department of

(= Debug * ICANN, a nonprofit private American corporation that oversees

@ KIWI * global IP address allocation, autonomous system number allocation,
* root zone management in the Domain Name System (DNS), media types,

[ p2p-ekeying.c [n boardconfig.h 83

code firmware base, but for different board fab levels. For example,
device revision "1" might be required for 'fab X and earlier' boards,
while device revision "2" would be for 'fab Y and later' boards.

-0~ Q-i®s

iCE

x

y v ¥ CICIR ¢ Quick Access B & @E 4
= B | = Outline [ Task List @ Build Targets = g
@& | & >

ESKIWI project

Sensors.c
» Code Recommenders

ICARE releases directory: = /lappfiles/software_dev/atlas/project/ICARE/releases

= cmt * and other Internet Protocol-related symbols and numbers.
@ share * Link to request a Prips*a Estasmeica Mumbhas fnCul. —
& src * http://pen.iana.org Preferences x
cfg_data.h .
[n cfg ‘ * Link of the list of E type filter text a Icare Preferences & v e
[¢] p2p_ekeying.c - http://www.iana.org |’
* »
[ sdr_data.c x/ Ant Set and store the ICARE configuration.
» C/C++

Browse

Change...

= solution
B create_package.log » Docker Selected release: ICARE-00-03+00
// unspecified PEN Gradle
#define IANA UNSPECIFIED PEN Ox€
- - » Help

// Centre National de la Recher
#define IANA CNRS_PEN 0x€

» Install/Update

// Institut National de Physiqu§ ) jaya

#define IANA IN2P3_PEN 0x@
» JSON
// Organisation europ¥enne pour| \ maven
#define IANA CERN_PEN 0x8
» MCU
// Stony Brook University, Ston "
#define TANA SBU_PEN oxg  odel Editor
» Mylyn
» Oomph

» Plug-in Development

Lm. ||

[20 Problems ] Tasks & Console 82

No consoles to display at this time

@@®

Restore Defaults Apply 3

= B2-8~ =0

Cancel Apply and Close

&5 KIWI project
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< CAPP 4. Software DevKit

t' "
C Project — Basic Settings — _— E— funime

¥ Navigate arch Project Run Icare Window Help

Create C project of selected type L \ Basic properties of a project

| )
Project name: I KIWI projecti | Author Your name A ‘7._.—FR2,/ ?\25....3.
[ Use default location Copyright notice | Your copyright notice
Location: | /home/bouedo/Eclipse/runtime-EclipseApplication/KI Browse..
Board type KIWI board v f *  NOTE: The Internet A
Project type: Toolchains: | new unknown board type [ * ICANN, a nonpr
* P
¥ =Executable ARM Cross GCC KIWI board * ?Eiialoﬁe ;gg;
® Empty Project LArC board : and other Inte
@ Hello World ANSI C Project B Link to reques
* Icare IPMC C Project N http://pen.1
» (=Shared Library * Link of the 1i
» (= Static Library . http://wni. 1
» (=Makefile project */
[+ Show project types and toolchains only if they are supported on the platform ) ;: Constants o
[

// unspecified PEN
#define IANA UNSPECIFIED |

// Centre National de la
‘ #define IANA CNRS PEN
@ < Back Next > Cancel Finish @ < Back Next > Cancel Finish

// Institut National de P

ATLAS
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cUAPP

4. Software DevKit

runtime-EclipseApplication - KIWI project/config/config/ioconfig.h - Eclipse Platform X
File Edit Source Refactor Navigate Search Project Run Window Help
el B R B 5 enewcomeion. [N Evi®viBiNi@ e @ i BEMI® 0 QIS v H it ooy | udices | B &[E%
[ Project Explorer 53 ‘ B% & ¥ = B8 | [§ioconfig.h 22} [€] p2p—ekeying.c = B | g= Outline % [] Task List @ Build Targets = g
¥ &5 KIWI project * Polarity: v BB RN o % v
- * - I0 PIN ACTIVE HIGH
» & cmt * - 10_PIN_ACTIVE_LOW £ iopin/iopin.h
v (= config * - 10 PIN NORMALLY OPENED
* - I0 PIN NORMALLY_ CLOSED # --10-CONFIG_H_
» & cmt * The macro I0 PIN DEFINE() allow to set polarity and define new # 10_PIN_DEFINE(, )
w (= confi * name of GPIO by adding prefix 'PIN_' (e.g. GPIO AMCO PS1 -> -
9 X * PIN_GPIO AMCO_PS1). This new name must used as parameter # 10_PIN_DEFINE(, )
» [5 appconfig.h * for 'iopin' library functions. 3£ 10_PIN_DEFINE(, )
» 8 boardconfig.h ettt 4 10_PIN_DEFINE(,)
» (5 debounceconfig.h =/ # 10_PIN_DEFINE(, )
» I ioconfig.h g
S Ineludes y $# 10_PIN_DEFINE, )
» = src [2l  #include <iopin/iopin.h> 3£ 10_PIN_DEFINE(, )
Mod #ifndef 10 CONFIG H # 10_PIN_DEFINE(, )
» = cmt #define IO CONFIG H # 10_PIN_DEFINE(, )
» @& share /% EXPOTTEd CONSTANTS « <~ <-< <= <-<c o mmmmemmommemieoiomomoeiooiooos x ## 10_PIN_DEFINE(,)
v @2 SrC #ifdef IPMC 34 10_PIN_DEFINE(, )
» [ cfq_data.h // Handle switch .
g-data- 10 PIN DEFINE(GPIO HANDLE SWITCH, IO PIN NORMALLY CLOSED) #% 10_PIN_DEFINE(,)
» &) p2p_ekeying.c //T0_PIN_DEFINE(GPIO_HANDLE SWITCH, I0_PIN NORMALLY OPENED) # 10_PIN_DEFINE(, )
» [ sdr_data.c // AMC #0 signals #£ 10_PIN_DEFINE(,)
» [& sensors.c 10 _PIN DEFINE(GPIO AMCO PS1, I0 PIN ACTIVE LOW) # 10_PIN_DEFINE(,)
> e uti IO PIN DEFINE(GPIO AMCB ENABLE, IO PIN ACTIVE . Low) o '
& solution 10_PIN DEFINE(GPIO AMCO IPMB ENABLE, I0 PIN ACTIVE HIGH) #4 10_PIN_DEFINE(,)
|2 create_package.log IO PIN DEFINE(GPIO AMCS MP_| ENABLE, I0 | PIN ACTIVE HIGH) p
IO PIN DEFINE(GPIO AMCS MP GOOD, IO | PIN ACTIVE HIGH) # 10_PIN_DEFINE(, )
IO PIN DEFINE(GPIO AMCB MP FAULT, IO PIN | ACTIVE HIGH) 3£ 10_PIN_DEFINE(, )
IO PIN DEFINE(GPIO AMCB PWR ENABLE, IO PIN | ACTIVE_HIGH) # 10_PIN_DEFINE(,)
IO PIN_DEFINE(GPIO | AMCB PWR GOOD, IO | PIN ACTIVE HIGH) - - ’
IO PIN_DEFINE(GPIO N‘ICB PWR FAULT, IO PIN | ACTIVE HIGH) 3£ 10_PIN_DEFINE(, )
IO PIN_DEFINE(GPIO | N‘ICB PWR ORING, IO PIN ACTIVE . HIGH) $# 10_PIN_DEFINE(, )
//_AMC #1 sianals & 10 _PIN_DFFINF( )
[ Problems | Tasks & Console % | Error Log = B~y = 08
No consoles to display at this time.
Writable Smart Insert  1:1
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cUAPP

4. Software DevKit

5] FRU/SDR Generator O X
File Edit Tools Help
v FRU Name Type Value Encoding
v FRU_record Vv Board_Info_Area — "
Vv Board_Info_Area Language_Code language 25, English i Confgraton x
Language_Code Mfg_Date_Time dateTime 2000-01-01T00:00:00 r—
Mfg_Date_Time Board_Manufacturer string CNRS/LAPP Latin1
Board Manufacturer Board_Product_Name string  IPMC-TEST Latin1 Plgn repostory: [F1LAGP Progectres | =
Board_Product_Na... Board_Serial_Number string  LAPP-ATCA-TEST-2013-0000 Latin1 Bt feds endamess: O Big-endan © utte-enden
Board_Serial Num... Board_Part_Number string  CARRIER-TEST Latin1 Name Version Summary
Boafd_part_Number FRU_File_ID string fru_data.bin Latin1 1 [ CGenerator  0.0.0.1 C structure generator plugin
FRU_File_ID > Product Info Area 2 [ PDF Genera... 0.00.1 This is a pdf generator plu...
Vv Product_Info_Area > Board_P2P_Connectivity_Record
Language_Code > Carrier_Activation_And_Current_Mgmy_Record
Manufacturer_Na... Vv Carrier_Information_Record
Product Name PICMG_Record_ID uintdt 26 DEC
pmdUd-pa'tTMOd"' v AMCO_Extension_Version
Product_Ver.smn minor_version 4 bits 0x2 HEX
Product_Serial Nu... major_version 4 bits 0 DEC
Asset_.Tag Carrier_Site_Numbers_Count uint8 t 4 DEC
FRU_File_ID > Carrier_Site_Numbers
Vv Board_P2P_Connectivi...
PICMG_Record_ID _ Internal_Use_Area = o= T
OEM'GUID‘C.OUM Delete Del Chassis_Info_Area
v OEM_GUID_List SR
v OEM_GUID Undo Ctrl+Z Power_Supply_Information
Byte g Redo Ctrl+Y Module C > F
:ﬁ: Irhis : Move Upward
Byte fr::d Move Downward C Generator u H ”
Byte \
Byte PDF Generator
Byte
D

OATLAS

A
!! EXPERIMENT

GrapHical tOol for FRU SDR generaTion

20



CUAPP

4. Software Add-on

Added OEM Commands in Pigeon Point Shelf-Manager:

» MCU Information (MCU ID, PCB Version, Serial
Number, Die Revision)

MCU Uptime
Version Information:

v v

* Binary Name, Release Version
* Compiler Details, Build date and time
* List of Packages (names and versions)

v

IP Configuration:

* MAC address

* |P address, Subnet Mask and Gateway

* Link Status, Duplex Mode and Link Speed
Internet Services:

v

* List of services (hame, protocol, port,
[Client: IP address + port])

Reset IPMC
Hang IPMC

v v

@ ® < [ @ =4 lapp-sm10.in2p3.fr/ICARE/in
0 0O D ICARE Web Inte
=0
TR E
//,
e MCU Information
e MCU Uptime

e Version Information
e P Configuration

e Internet Services

e Reset IPMC

e Hang IPMC

Copyright © 2012-2018 LAPP/CNRS.
All rights reserved.

LAPP/CNRS (sylvain.lafrasse@lapp.in2p3.fr)

Back to the main page

? . https://gitlab.cern.ch/atlas-lar-icare/shm500 addon webpages
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https://gitlab.cern.ch/atlas-lar-icare/shm500_addon_webpages

c UAPP 4. Software Compatibility

 Provided Drivers:

mm

TMP102 ADS1115 TPS2459 PROM24256
AD7414 LTC2499 1Q65033QMA10

LTC4151

LTC4222

Your contribution welcome !!!

ATLAS
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CEAPP

Wrap-up

Full-featured Platform:

EEEEEEEEEE

Hardware under Creative Commons
licence

Software under GPL-like licence
All-in-One VM with all the toolchain
Eclipse plugin coming soon

FRU/SDR Graphical Generator
Shelf-Manager OEM commands provided
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