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Introduction

> Hardware Installation for European XFEL is a huge logistical challenge.

> Hundreds of boards have to be tested, programmed, maintained and
serviced.

> Boards are living = more than one revision is around, patches are
applied (software / hardware) - constant changes
> Solutions needed for:

= Automated Programming of all memories on MTCA boards (post-production)
- done with programming scripts
= In-field-update of all memories of MTCA boards

- done with hpm files and ipmitool
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Basis: All Software under Revision Control (SVN)

SUBVERSION

> Before we talk about automation, we have to talk about version control
and version numbering

= We need a solution to track changes and identify versions
= Ensure correct version on all in-filed boards

= Change history & List of missing fixes

= We use SVN for version control
- developers synchronize regularly to the database
- they leave comments which each change

- we “tag” everything that is final (to go back to it)
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MMC V1.00: Version Number query with IPMitool

MM _Y100_Software - Log Messages - TortoiseS¥N - |EI|5|

e Filker by Messages, Paths, Authors, Revisions, Bug-IDs, Date, Date Range From: En,03,2015 vI To: Es, 10,2015 vI

1643 |4 drnakow Donnerstag, 24, September 2015 21:44:39 Cleaned messages,
1642 |4 mielczar Donnerstag, 24, September 2015 10:55:45 TCK7 boost code rewritten, Fixed issue with boost being constantly engaged.
1632 (& mfenner Mittwoch, 16. September 2015 18:11:12 Re-compile after mistake.
1631 |aM mfenner Mitbwoch, 16, September 2015 15:04:14 Added FMC Yoltage Contral For FMCZS wia IPMITOOL,
1627 |4 mfenner Donnerstag, 10, September 2015 09:02:43 Slowed Down Aukomation ko allow safe 56 reconnect
1618 | rfenner Montag, 7. Sepkember 2015 15:35:07 Corrected FMC20 TANA ID
1601 |aM pperek Dienstaq, 1. September 2015 13:37:45 Contral of pin EMABLE_M on RTM Expander added (Bug #1672)
1592 & mfennar Dienstag, 25, August 2015 12:59:24 RTM Power Enable Added to FMCZ0
A0 cit oo 4Tl 4.0, STED.

nards,
> rr _BE O -k 7

[Unknown (O
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Automated Version

Numbering

> Version Number from SVN is put into each build & HPM is generated

= 1. Pre-Built-Script creates a Version Information File (version.h)

= 2. Post-build script creates hpm file for in-system update

> Each programming
file contains its
SVN Build number
—> tracking

> Build outputs two
files that can be
programmed

> via JTAG (lab)

> or remotely via
ipmitool
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damc-fmc20 - Atmelstudio
File Edit Miew Wassisk® ASF  Project  Build Debug  Tools  Window  Help

P ol d] l_]'ﬁlgﬂ|df:- —u=1__.3||"1 - "—_:I;|E%| [ [ildd|DeI:|ug "|||a|potentio
P RMP A O S iAo n b6 SEEEE T e [ cf D 2

DaMC-Frncz20

A fru.c A5F Wizard

Build

Configuration: I.ﬁ.ctive {Debug) j Platfarm: I.ﬁ.ctive {ANRD j
Build Events
Configuration Manager...
Toolchain
Dievice Pre-build event command line:
call "${MsBuildProjectDirectory N Aukomation) SubWCRey, exe" "$(MSBuildProjectDirectory Nsrc" ;I
Tl "4 M5BuildProjectDirectary Y Automationversion. h.in" "${MSBuildProjectDirectory)|srciversion. h"
Advanced
[ -
Edit Pre-build ... |
Post-build event command line:
call "${MSBuildProjectDirectory ) Automationigenerate_hpm_FMC20.bat” ;l
=

Edit Post-build ... |
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Automated Version Transfer with SVN WCREV

=ir LI . ) Tile VTl AWl 01) 123 guLuVingLivOlly EwCiic

=l *

*/

f*

E/*

This file (version.h) is automatically generated. Do not edit.
The template is located here: Automation\version.h.in

This header file contains Tortoise specific constants to automatic:
The file is parsed by SubWCRev.exe to create a valid header file tc
The call to SubWCRev.exe is done in the "pre-build macro”.

=#ifndef TORTOISE_PROJECT VERSION_H
#define TORTOISE_PROJECT VERSION_ H

The highest commited version number, an integer */

#define SVN_REVISION $WCREV$

In case of mixed revisions not all files have the same revision
number. In this case there is a range which is like 137:142,
with 137 being the oldest revision of a file, and 142 being SVN_REV

*/

_#define SVN_RANGE "SWCRANGES"

#tdefine SVM_COMMIT_DATE "$WCDATE$"

#define SVMN_PATH "SWCURLS™

/* Major and Minor are the two upper/lower decimals of SVN_REVISION */

#define SVN_REVISION_MAJOR ( (uint8_t) (SVN_REVISION / 100))
#define SVN_REVISION_MINOR ( (uint8_t) (SVN_REVISION % 100))

C#if $WCMODS?1:8% /* result of WCMODS */

#tdefine WARN_SVN_MODIFIED

#endif

#endif /* TORTOISE_PROJECT VERSION_H */
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The template is located here: Automationlve

This header file contains Tortoise specific
The file is parsed by SubWCRev.exe to creat
The call to SubWCRev.exe is done in the "pr

=

—#ifndef TORTOISE_PROJECT_VERSION_H

#deftine TORTOISE_PROJECT_WERSION_H

/* The highest commited version number, an int
#define SVN_REVISION 1631

=1/* In case of mixed revisions not all files ha
number. In this case there is a range which
with 137 being the oldest revision of a fil

*/

 #define SVN_RANGE "1627:1631"

#define SVN_COMMIT_DATE "2015/09/16 18:84:14"
#define SVN_PATH "https://svnsrv.desy.d

/* Major and Minor are the two upper/lower dec
#deftine SVN_REVISION_MAJOR ( (uint8&_t) (SVN_RE
#define SVN_REVISION_MINOR ( (uint8&_t) (SVN_RE

F#if 1 /#* result of WCMODS */
#define WARN_SVN_MODIFIED
#endif

‘#endif /* TORTOISE_PROJECT VERSION H */



Post-Production programming

> Needed a possibility to automate MTCA
board programming

> Atmel Tools do not support scripting

> Use Free tool ,AVR DUDE" to script that
programming and AVR dragon
programmer

= Programming of FRU
= Programming of FUSES
= Programming of Bootloader

= Programming of Standard application

> USE standard Xilinx Impact Batch mode
(from free Xilinx ISE Lab Tools)

= Programming of CPLD
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Programming Script for Post-Production Programming

IENY rars
get dudeoptions=-p x1Z8alu -E 10 -c dragon jtag
set pause=ping 127.0.0.1 -n S5 -w 1000

set iwpact cwd file=prog fwmcil cpld c.cmd

ifuse

echo ---—-------------------—-""-"-"-"""""""—"-—-
echo —- FUIE PROGRAMMING

echo ---—--—--—--——+—"-+-+------------"-"-"-"""-"-"""-"-—"—-

echo Setting FUSE: BOOTR3IT=EBCOOTLDER
avrdude Sdudeoptions?s -g -F —-u -T fuse-:w:0xEBF:m
Fpaunses > nal

echo —- EEPREOM PROGRAMMING (with fuses)
echg ——————————————— -

ifru

echo Setting Fuse: EEFROM unprotect

avrdude Sdudeoptionss —-g —-u -UT fuseS5:w:0xFF:im
Fpauses > nul

echo Programming MAGIC EBvyte to EEPROM

rem (Needed to allow Bootlader to start App: Ox7FE=0x54)
gvrdude “dudeoptions® -g -UT eeprom:w:imagic byte.hex
Fpauses > nul

echo Programming FRU
svrdude “dudeoptionss -UT eeprom:w:DANC-FNCZ0 fru.bhin:r
Fpaunses = nual

echo Setting Fuse: EEPROM protect
avrdude Sdudeoptions%s -g —-u -U fuseS5:w:0xF7:m
Fpauses > nul

f# HELMHOLTZ
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:flash
echo ---------------- o b:io”€ii i i b b
echo —— FLASH PROGRAMMING

echo Progratmming Boot loader
avrdude wdudeoptions® -2 -U flash:wimne bootloader fmez0. hex
Fpauses > nal

echo Progratmming Flash
avrdude “dudeoptions® -UT f£lash:w:..%Debugl DANC-FMCZ0.hex

IMmessage
echo Please remove and re-insert board now...

pause
:cpld

echo - —————————-----———

echo —-- CPLD PROGRAMMING

echo - ————————----———

echo setlMode -hscan > %impact ocmd file%
echo setCable -p ushil > Zimpact omd file
echo addbevice -p 1 -file CPLD ECZCZ56 C.jed x> “impact omd Tiles
echo Programm -p 1 -v = Zimpact omd file
echo guit *»> %impact cmd file%

grilinktibintnted) impact.exe -batch %impact omd file% | findstr '1!
del %impact cmd file®
Fpauses > nal

:finizhed
echo Programming finished.
pause

Michael Fenner | 4% MicroTCA Workshop | DESY 10. Dec 2015 | Page 8



In-Field Update of Memories

MMC hpm files directly come

out of make process 2>
ipmitool

FPGA .bit files come out of
build process; We offer a
command-line based
conversion tool ,bin2hpm*

= Directly accepts bit files (no
.MCS FLASH files etc.)

= Creates .hpm files for ipmitool

= QOption: compresses down to
10%~30% of initial file size
(proprietary with MMC V1.00)
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dows' system32cmd.exe

D:=S\MMC_U188_Sof twarestrunks\Automation>*bhinZhpm.exe ~hit scompress lx45t.hit
BIN-to-HPM file converter. Uersion: 2.8.2

Written by Michael Fenner <C> DESY 2814;

with ¥ilinx BIT file support and

with compression bhased on UPackBits <(C> Michael Dipperstein (LGPL> and
with MDS algorithm from Alexander Peslyak (public domain)>

Reading file : Ix45t.bhit
File Lengh is : 1484564 hytes
Bit File mode. Header check ok.
a—Section detected. Design info : LE45T.ncd;:UserID=BxFFFFFFFF
h—Section detected. Part name : bs1lx45tcsg324
c—Section detected. File date @ 2015-81.-13
d-Section detected. File time : 22:44:33
e—Section detected. Image size : BxBP16A6BE (1449KB>
BIT header sucessfully parsed.
Generating HPM header...
Device ID = BxPB
Manufacturer ID 1 BxABAABA
Product ID : BxPBBa
= Bx5665F5E3
H Bxﬂ2 (CumpunentID 1>

: BxBEEERA0A

Generating header checksum

Generating upgrade action checksum (prepare)
Generating upgrade action checksum (uploadl
Information: Qutput will he comp1 szsed with RLE
Reading 1484472 Byter from file.

Largest RLE hlock is H 118 bytes
Compression Ratio is :1.6x

16-hit Checksum of data i : BxF7E2.

Begin of data stream is : 434F4D58524553534544000016A6BEBEFF33AAYY . . .
End of data stream H 2BBBZ88828382388288328382388288328382388.
Uerifying decompre : Checksum OK ~ Len

Generating MD5 checkﬂum H DF1811CDSSCDFCB?F201B2499E968083

Output data length is : 24541 hytes

Ouverhead (header+MD5> size is : 183 hytes

Mriting file : 1xd5¢t .rle _hpm

Bytes actually written : 24541

All done.

D:~MMC_U188_Sof twarestrunk“Automation>
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B ubuntu_vm_192.168.112.128
ipmifmakovmlinuxfenner:~§ ipmitool -H wekochlakh3 -FP "" —-B 0 -h 7 -T 0x8Z -t Ox7S hpw upgrade s6.rle.hpm

FPICHM: HFM.1 TUpgrade Agent 1.0.5:

Validating firmware image integrity...OE
FPerforming preparation stage...
Invalid image file for product 64544

Image Information
Dewvice Id : OxO
FProd Id : 0O=x0ooo
Manuf TId : Ox0O00000

Board Information
Dewice Id @ 0O=0
Frod Id : OxfezZ0
Manuf Id : 0=x00053f

Continue ignoring DevicelID/ProductID/ManufacturingIl (T/H)

CE

Performing upgrade stage:

1|FPGL LE45TL
| Uplosad Time: 02:31

[*] Component regquires Pavyload Cold Reset

Firmware upgrade procedure successfual
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Version Control also applied to Hardware

> All Hardware and Firmware is

kept in SVN Database

..... || PCE_FRED/S

. [ branchess

o | tagss

....... [ FirstFullyworkingversion/
....... [ FRED1_&/

> All old versions are available SR

....... [ FREDZ_C/

(,One tag for each board*)  rreoms

> Documentation of changes

Rev Age | Author Path
T1035 104d 04h mfenner JothersFuse-Relay-Board/s PCE_FRED/
71017 104d 06h mfenner JothersFuse-Relay-Boards
T1013 104d 0sh mfenner fothersFuse-Relay-Board/PCE/ tags/ FRED3_B/

M 1006 105d 06h mfenner JotheriFuse-Relay-Board/PCE/branches/FRED3_E
/techanics/

[Ta1g 145d 01h mfenner fothers Fuse-Relay-Board/ PCB/branches/ FRED3_B/
[T917 145d 01h mfenner fother/Fuse-Relay-Board/PCEB/ branches/ FRED3_B/
[“'ga9 146d 210 mfenner fothersFuse-Relay-BoardsPCE/ branches/FRED3_B/
["'&74 150d 22h mfenner fothersFuse-Relay-Board/ PCE/ branches/FRED3_B/
[T 869 151d 18h mfenner fothers Fuse-Relay-Board/ PCB/ branches/ FREDA_B/
[T&6g 151d 20h mfenner fothers Fuse-Relay-Board/ PCB/ branches/ FRED3_R/

[Tgeq 151d 23h mfenner Jother/Fuse-Relay-Boardf PCE/ branches/FRED3_B/
[T 59 152d 05h mfenner fothers/Fuse-Relay-Board/PCEB/ branches/ FRED3_B/
["'g58 152d 05h mfenner fothersFuse-Relay-Board/PCE/ branches/ FRED3_B/
["'&57 152d 18h mfenner fother/Fuse-Relay-Board/ PCB/ branches/ FRED3_B/
[Tg2g 1594 19h mfenner fothers Fuse-Relay-BoardfPCB/ branches/FRED3_B/
[T &27 159d 20h mfenner fother/Fuse-Relay-Board/PCEB/ branches/ FRED3_B/
["'&26 159d 20h mfenner fothersFuse-Relay-Boards PCE/ branches/
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....... [ FRED3_&/

....... || FRED3_R/

o [ trunks

Log message

wodified wrong STEP file

folder rename
copy to tag
30 #hodel updated to latest PCE revision [as produced)

0ld Step file deleted

Step Model Added

Production Data for FRED3B created
Fred3g finished, O Errors

Continued Routing, all resistors placed

& Mews transistors placed, planed corrected, palygons

corrected

Further Wark on 30

30 Positioning
30 #odel Impravements
Started Changes

Processed some requests by ILFA

DHP Setting for 470uF Caps

FRED3E created

1645  6d02h mfenner =] Log & Download
1019 104d 0éh mfenner [=]Log & Download
1035 104d 04h mfenner [ELog & Download

271 814d23h killenb [ Log & Download
1010 104d 06h mfenner [Z]Log & Download
1011 104d 0eh mfenner [ Log & Download
1020 104d 06h mfenner  [=]Log B Download
1014 104d 0gh mfenner [ Log & Download
1012 104d 0éh mfenner  [Z]Log & Download
1035 104d 04h mfenner [=]Log & Download
18645  8d02h mfenner =] Log & Download

> Benefits:

Engineers can work on
their local hard drive

All Board revisions are
accessible

Traceability
Backup

Possible to easily share
work

Michael Fenner | 4% MicroTCA Workshop | DESY 10. Dec 2015 | Page 11



Basis 2: Bug Tracking

&% REDMINE

flexible project management

> Bugs are tracked with Redmine (browser-based)

> Any group member can report

> Allissues are collected and processed for next revision
> Shared with Partners (Export)

PR
M 1792
I 1628
1627
I 1609
[~ 1608
™ 1606
M 1596
M 1595
1504
1593
M 1592
r 1591

Description

Inrush current is too high, need limiking resistor (100k) in front of FMC Transistor gate to support soft-start,

Tracker
Bug
Bug
Bug
Bug
BLg
Bug
Bug
Bug
Bug
Bug
Bug
Bug
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Status
ey
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Feedback
Feedback
Closed
Closed
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Priority
Mormal
Mormal
Mormal
Mormal
Maorrmal
Mormal
Mormal
Mormal
Mormal
Mormal
Mormal
Mormal

Subject
FMC Inrush Current issue
Route ITAG of CPLD to MMC
Change Pulldown Options for MYLDS signals
Front Panel Mechanics Need Plane Cutout
BOM too long
Front Panel LEDs emit light when FPGAS not lnaded
change r39, rd44
change top level routing of 4-2 4-0 frnc mgt option
mldvs buffer configuration resistors change
cryok interlock nand gate u3s
ac coupling for tolkab buffer
Schematic numbering wrong

Bo o o Bt o o o o 6o 60 0 o e o 6o 6 G 60 o 60 e 6o 65 60 o B0 e o 60 e 6o o e o o 6

19-irnch DCM

19-inch EQD Detector
19-inch FRED (Fuse-Relay-Board) / FREDFAM
19-inch LOGM1200
19-inch PSM

19-inch PZ16M
19-inch SDiag Base-Module
19-inch TEC (Temperature Controller Board)
19-inch TMCEWZ
19-irnch UniLoGM
DAMC-AD16
Damc-DS200
DAMC-FMC20
DamMC-FMCZ25
DamMC-StarterMMC
DaMC-TCKY
DFMC-DSBAM
DFMC-MDZ2
DFMC-TC4
DFMC-TESTADP
DFMC-UMI-IO
DRTM-ZTCAL
DRTM-2D24
DRTM-CLEFT
DRTM-DSEWM1
DRTM-DWC10
DRTM-DWW CEVM L
DRTM-K LM
DRTM-LASY
DRTM-LOG13200
DRTM-PZT4
DRTM-StarterkMC
DRTM-WMZLF

DRTM: MCH-RTM-BM
RF Backplane

RF Backplane 2U

L\ )
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Conclusion

> We maintain management firmware AND hardware data in SVN
> A complete history including all versions is available
> We track bugs and prepare new revisions with Redmine

> We have introduced a fully automated firmware post-production
programming process (for all on-board memories: FPGA and MMC)

> We have implemented IPMI-based programming in-the-filed for FPGAs
and MMC

> We offer a command-line based, scriptable tool to convert build
outputs to hpm-files

> We are able to script-program large production batches

Thank you!
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