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|. Status — xTCA for Physics TC’s

« Technical Committees: (KAVI PICMG members website)
— Physics Timing & Synchronization (HWG)
* R. Downing, D. Somes, V. Pavlicek
— Software Architecture & Protocols (SWG)
 S. Simrock, A. Lowell, Zhen’An Liu
— XTCA for Physics (CC, Coordinating Committee)
* R. Larsen

— New: Physics xTCA for Physics Roadmap Group (PICMG request)
 R. Larsen

« Workshops

— 2007 (FNAL), 2008 (NSS-MIC Dresden), 2009 (IHEP Beijing), 2010 (Real Time IPFN
Lisbon), 2011 (NSS-MIC Valencia), 2012 (DESY MTCAWS 1), 2013 (DESY
MTCAWS 2), 2014 (Real Time Nara Japan)
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Technical Committees (WGS)

* Original Goals: Extend PICMG Standards

— ATCA RTM Standard: PICMG 3.8 v

— ATCA Clocks, Gates & Trigger Guideline: PDGO R09 v

— MTCA Rear I/O & Precision Timing: MTCA.4 J

— Develop guidelines for Software-Firmware systems v
* Progress

— 2 Standards, completed, reviewed, issued in 2011

— Design Guide ATCA clocks, gates triggers in 2013

— HW Group finished Statement of Work; new group & SOW needed
— Significant progress on SW Guidelines; none issued to date

— SW now urgent to achieve interoperability goals — See Talk 44
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*MTCA.4 *PICMG 3.8 *PDG 0 RO9

Advanced TCIP
MicroTCA™

Draft 1.0k for Revision 1.0

AdvancedTCA Rear Transition Module
Zone 3A PICMG® Specification MTCA.4

R 1.0 Draft 0.9xi

Physics Design Guide

. for
sy 2 MicroTCA Enhancements for Rear 1/O Clocks, Gates & Triggers
and in
Precision Timin .
/\ g Instrumentation
® 18 July 2011
pICMG PDG.O R0O.9
\ For Member Review Only - Do Not Claim Compliance To or 22 March 2013
Distribute This Draft Specification

Open Modular

Computing Specifications ,\

) uIeA° Mg

Computing Specifications

NOTE: This Design Gu d notaspecification. Itisintende dt d in using
PICMG specificatio sto mel ment systems use edin n Physics research
apparatus and machine control.

--Available from www.picmg.com (free copies for members)
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http://www.picmg.com/

XTCA Software Extensions for Physics

« Committee Purpose:
— Facilitate inter-operability/interchangeability between facilities and projects
— Facilitate availability of COTS solutions, interoperability at applications level
— Reduce software development time and cost

« Goals:

— Define common techniques, interfaces, and modules for software
development

— Create guidelines and examples for those who must create/interact with
module management software to make as easy as possible

— Extend some standardization into the application space

¢ Status
— See presentation 44, A. Lowell and D. Makowski, 17:30 Dec 12/13.

Courtesy A. Lowell | ...
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Roadmaps — New Hardware Goals

« MRTM Interface management, I/O standards
— Basic RTM IPMI, power interface defined but raise new management issues
to be solved

— Standardizing I/O connectivity for classes of modules, e.g. ADC-DAC,
generic FPGA, for various adapter modules

— Achieve complete interface interoperability between labs designs, vendor
AMCs & RTMs

« Major Goals

— Simplification of user implementation of IPMI interface with standard
Reference Designs, I/O configuration, COTS availability

 Interoperability
— Achieve highest level of AMC-RTM interface standardization for most
successful lab-industry interoperable products

— Interface standardization does not compromise Intellectual Property of core
vendor products (min. 2 COTS sources of key products PICMG rule)
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Interoperability Goals: Lab
Infrastructure Workshops

* Reduce infrastructure startup complexity for all

— Historically IPMI & Power Systems testing of COTS products
— Heavily ATCA, AMC industry-driven

— Success of XTCA collaboration lies in adapting IPMI as major tool;
alleviating demanding startup complexity

— New system-level collaboration needed (Rehlich-Simrock-Larsen)

* Proposed Actions XTCA Coord. Committee

— Organize Lab-Industry Interoperability Workshops 2/yr. at Labs
— Test COTS Physics products plus new lab designs

— Full AMC-RTM IPMI management + clock/timing products,
configurations

— Note: Test results private to participants! (Identify, fix problems; re-
test; claim PICMG compatibility for products)
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Roadmaps —New Standards/Guidelines

« Hardware Examples

— Basic HW reference design AMC, RTM with IPMI, FRU
support

— RF Backplane Distribution for Local Oscillator
— RF Generator Module in Rear 10 non-payload slot

— Zone 3 1/0 for Generic AMCs to Custom RTMs
» High speed ADC-DAC to LLRF Down-mixer, BPM RTMs
 FPGA to Analog Front End RTM, e.g. Toroid, Interlocks RTMs

 Industry Pack Adapter to external Device Interface, e.g.
Temperature, Digital 1/0, Motor driver RTMs etc.

 |/O standards enhance HW/SW interoperability, do not threaten
proprietary core circuitry or SW.
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Roadmaps — SW & Protocols Guidelines

» Software Examples — Pending, Proposed

« Common Hardware API

« Common Process Thread Model

« Common I/O Device Model

« Data Transport Protocol

« Synchronization Protocol

« Command Control Protocol

« Component Management/Failover/Update Protocol
« Common FPGA configuration register assignment

« Common FPGA architecture/download protocol
« See talk 44- Lowell/Makowski
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Standards Summary: Collaboration

« Hardware Rear I/O & Precision Timing

— Basic MTCA.4 specification working well; more challenges to fully
demonstrate

— New initiatives: Per PICMG rules group needs to be reformed
around new statement of work, goals

« SW Architecture & Protocols

— Much work done but committee needs more workers to complete,
consider further extensions; more labs & industry partners needed

e Collaboration Essential to Grow

— Labs, Industry have large investment which now needs completion
of original goals, new extensions

— Committees need new people, leadership to maximize return on
Investment, achieve ultimate interoperability HW, SW, FW
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Ill. Collaboration Reguirements 2

* Industry

— Working to achieve next level of I/O compatibility at base
level of IPMI interoperability mandatory

— Compatibility at next level of RTM Zone 3 highly
desirable; will increase market overall; reduce
development costs for new designs

— Standardizing I/O should not compromise vendor's
Intellectual Property at embedded design or hardware
device level

o1 A

L ACCELERATOR LABORATORY

(O

Dec 11, 2013 DESY 2nd MTCA.4 Workshop 12




Il. SLAC MTCA .4
Developments & Goals
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Il. SLAC MTCA.4 Developments & Goals

« LCLS-II Injector

— LLRF System for 6 RF Stations; 15 BPMs lab-operational
— Program halted to switch to 1IMHz CW Superconducting machine
— Injector systems to be installed later for High Energy machine R&D,

Plasma Wakefield acceleration etc.
* New Superconducting CW Linac

— 0.5 km high power beam, 1 MHz pulse rate, 1.3 GHz RF
— No pulsed modulators; IOT RF sources

— LLRF controls, BPMs very similar to XFEL requirements; higher
continuous data rates (MTCA.4 Backplane bandwidth ideal)

« Upgrade SLAC Legacy CAMAC Controls
— Plans submitted to replace all legacy CAMAC in Linac with MTCA.4
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RTM-AMC Lab-Industry Family

C. Fast-Slow Interlock ADC RTM +
Industry FPGAAMC

D. Industry AMC 3-Industry-Pack
B. SLAC BPM RTM + Industry ADC-DAC Adapter + Industry RTM

bl ‘ h Dec 11, 2013 ATCA Summit 2012 15
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BPM Development

MTCA.4 12 Slot Crate
8 - SIS8300 Struck

- ADC-DAC AMCs

' 2 Crates in Injector
System

Stripline BPM RTM
4 Ch gain, BP Filter, [>
Calibration Pulser

See A. Young
et al
Presentation
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LLRF Development

Legacy
Down-
Mixer

Chassis

MTCA
Chassis
w/ 4 LLRF 10
Ch
ADC-DAC’s

MAGNETIC

LLRF 10 Ch
RTM E>

DESY 2nd MTCA.4 Workshop 17

NATIONAL ACCELERATOR LABORATORY



SLAC Infrastructure Developments

« Major efforts on LLRF,

BPMs, Infrastructure
— Testing COTS Crates, Power & ey et
Cooling, MCH, Processors EPICS Application
_ Developed EPICS SW, IPMI, —
Firmware ver
. . k= Terminal ( kst ]
— Timing solution using DESY- ( Camel Mo rvers )
Stockholm model — started ( o)

Embedded Linux (RTOS)
linuxRT

testing, not yet implemented,
workaround chassis for small
systems to date

— See Appendix slides for more
Infrastructure details

— Also see talk 52 on Real Time
Performance of Linux-MTCA, Dec

12 1715 hrs. by K. Kim, SLAC.
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1. Conclusions

« Laboratory interest in MicroTCA growing

— Architecture proven to perform well in very low noise high accuracy
LLRF, BPM applications

— Few generic modules adaptable to multiple applications

— Several new labs planning to use, collaborating with labs leading
developments

— Industry benefiting from lab programs esp. DESY MTCAWS
initiative
* |nfrastructure needs more collaboration work

— IPMI learning curve is steep; more standard solutions needed to
make it easy

— Hardware-Software-Firmware standardization key to products easily
adapted and shared among labs and industry, short time to market
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Lab Applications & Infrastructure
Examples
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Infrastructure — Hardware 1
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« Hardware common to our control system

platform:
o 12-slot MTCA.4 Shelf

« MCH

« Power Modules

. CPUAMC

« QUAD Ethernet AMC

« Timing/Event Receiver Card {on an PMC
Carrier}

- Still no timing on backplane :(
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Infrastructure — Hardware 2

12-Slots mTCA 0.4
Shelf

MTCA 4 ‘

POWEBRUPPLY

w

¥

i

NAT MCH PHYSIC Concurrent Ethernet card
CPU Vadatech carrier & SB-AMC59M
Dec 11, 2013 AM310/302 EVR-230 23
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Infrastructure — Hardware 3

EPICS Chonnel Access Ethernet backbone (VLAN]

THLY

- Infrastructure Servers
12-slot microTCA Shelf
51 52 53 510 511 512
N NES DMS TFTP  DHCP/PXE
p M| |E 1|11
c|o V Channel_gccess  RCMP NTP
5 C D1z
H|C R
wd
i \ ,
[ DIGT k5232 Infrastructure BackBone: Remote Console Access
[ Utility and Network Management Ethernet backbone [VLAN] Vi >
Timing Fiber backbone .
I Timing Master:
Event Generator
(EVG)

Figure 1: Typical mTCA Deployment Diagram

)
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Infrastructure — Software 1

« Software for SLAC control system platform:
« Real-time embedded Linux operating system

- preempt_rt patch
« EPICS

- Control system applications
. MCH Configuration software

- Command-line tool

- Web-based Tool.

- Java-based viewer
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Infrastructure — Software 2

B NATview 2.7 (2013/04/23) - Registered for N.A.T. MTCA.4 Training ONL
Application Fru Sensor Tools Help Test

@ ﬁ []Auto Update

- please purchase valid license

i
ERE

) MCH Configuration - Mozilla Firefox Eox
Hle Edit View History Bookmarks Iools Help

B
| INREEZEE)INVEEINEY NNTECE NN IV NEERCT) IV T ;
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[ Resources -

o [003] N.A.T. GmbH - Germany N
o= [005] Concurrent Technologie
o= [006] YadaTech AMC

o= [007] Struck Innovative Systen

o= [010] Struck Innova
o= [011] Struck Innova
o= [012] Struck Innovative Systen
o= [013] Struck Innovative Systen
o= [014] Struck Innovative Systen
o= [040] Cooling Unit

o= [041] Cooling Unit

& [0511 PM-ACE00

o [060] MCH-Clock

o [061] MCH-PCle

o [002-%007] SLAC NATIONAL LAK
o= [093->008] SLAC NATIONAL LAE
& [094->009] SLAC NATIONAL LAE
o [095-=010] SLAC NATIONAL LAE
o [096-2011] SLAC NATIONAL LAE
o [007-»=012] SLAC NATIONAL LAK
& [098->013] SLAC NATIONAL LAE |
& [099->014] SLAC NATIONAL LAE_|
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Successfully connected to host meh-b34-cdaz
T

"% MCH Configuratien =]
@ [@ mehb3a-caszi v &) [ o &
[EMost Visited > [}Red Hat, Inc ed Hat Network [JSupporty {JShop™ {ZJProducts¥ [JTraining™
NAT-MCH by N.A.T.
Sau Welcome to the HTML based NAT-MCH configuration tool.
Show MCH
Configuration Setup Functions:
Change MCH
g”’,‘ﬂ?‘"““"" _ Show MCH Configuration: - Shows the current MCH Configuration.
b = Change the MCH Configuration: - Changes the MCH Configuration.
N Age Time: - MAC Table setup: set the aging of the MAC Table Entries.
802.1Q VIAN Port VLAN: - Port based VLAN setup and port enable/disable.
802.1X 802.1Q VLAN: - 802.1Q VLAN setup.
802.1P 802.1X: - 802.1X security setup.
Port Mirroring 802.1p: - 802.1p Quality of Service setup.
J‘.mﬂm (e . Port Mirroring: - Mirroring of the inbound and outbound traffic on a port
Link Aggregation
R S Jumbo frames: - Support of the Jumbo frames on a port
Tree Link Aggregation: - Support of up to four the Link Aggregation groups
Link Status RSTP - Support of Rapid Spanning Tree by 1GbE-Switch (for special hardware option)

BCM5396 counters Link Status:
Configure PCIe Virtual

- Show the current status of the Ethernet links

N Counter Statistic: - Show the counter statistic of the Ethernet switch
Switches
R T — Maintenance Functions:
Backup Settings Backup Settings: _ Backup/Restore settings to/from flash memory or file
Board Information Board Information: - Provides hardware information of this NAT-MCH.
;V’;““' 'N“I;'ﬂg'ﬁ““ System Information: - Collect hardware information of this system.
o d:.":MCI; Reboot NAT-MCH: - Allows rebooting over the Web-[nterface.
NAT Webage Update MCH: - Allows updating several components over the Web-Interface
Home N.A.L Webpage: - Opens the NAT webpage in a new browser window

Home: - Shows this page.

powared byGaihead Websarver

Java-based Shelf Viewing Tool
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Infrastructure — Software 3

EPICS
10C Manager

EPICS Device Support
Layer

EPICS Application
Layer

EFICS Device Support
Layer

Terminal Heer Space Laver )

(— Kernel Module Drivers )

G

Embedded Linux (RTOS)
linuxAT

e ALY peci1 2013 Using EPICS
o b "\
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SLAC EPICS IPMI Monitoring

® Monitors & controls MicroTCA systems via MCHSs.

® Temperature, voltage, current, fan speeds, system reset.

® Available to user via EPICS PVs.

® EPICS IOC process w/ list of MicroTCA systems to monitor.

® Discovers MCH vendor and uses appropriate message protocol

MictoTCA Crate -
CRAT:B34:C04Z m

MicroTCA Module
Cooling Unit- CU 1

Info System Status and Contral

Module Info Module Power

MCH mch-h3d-cdd2

- Advanced Mezzanine Card - card in front of crate
RTM - Rear Transition Module - card in rear of crate
MCH - MicroTCA Carrier Huly - crate controller

Manufacturer CPU  ioc-h34-cd42 Communication _ CU - Cooling Unit - crate Tan unit
P - Power Module - crate power supply
Product Name Carrier - crate

Shelfl - series of connected crates

Reset Crate

Setial Number
Part Number

Crate Contents

Cooling Fans Cooling Unit 1

Fromt

Feffnns seff-agiustment P

Fan Level
0 0
Temperature Monitars

Fan speed 6
Fan speed 5
Fan speed 4

Fan speed 3

Fan speed 2

Fan speed 1 Rear

Coaling Unit ...

Dec 11, 2013
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LLRF Development — Potential
_Transition to MTCA .

Legacy Down-
Converters will
transition to DESY-
Struck RTM along
with RF Local
Oscillator
distribution system;
eliminate expensive
chassis & cables.

ﬁF

nwooe

r"r“‘.

& ﬂ Il nnnanann
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Typical LLRF Chassis vs. MCTA.4
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SLAC LLRF
4 RF Stations

b
-
-
b ]
2

-

REAR

FRONT

1 RF Backplane

Standard AMC
Backplane Bar

DESY 2nd MTCA.4 Workshop
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~ Klystron Interlock RTM, FPGA AMC

»*?.hqlm.‘t o h“"‘d STt N 7 x v

T
B b, £ Vs AR

3 sets of RTM-AMC cards replace MKSUII klystron protection chassis.

Firmware to be ported from MKSUII.
RTM Fast-Slow ADC Board design by D. Brown

Layout by C. Yee
TAMCG651 by TEWS company
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IPMI Screen Shots -s. Hoobler

i Core

MicroTCe Module
Caoling Unit- CU 1

Module Power

- Advanced Mezzanine Card - caro In fiont of crate
RTM - Raar Transiion Module - card in rear of crate.

MCH - MiCioTCA Carrier Hub - crate confrolier
CPU ioc-bdd-codh €U - Caoling Unit - crate fan unit A
FM - Power Module - Crale power supply

Camer - c

rate Product Name
Snglf - senies of cannected crates

Serial Number

Part Numper

Coaling Uit 1

Caaling Fans

Fertoms seradiustnent? -
Fan Level
0

Temperature Menitors

current teve: [ IEEHN vaoltage Monitors

Fan speed 6

Fan speed 5

Fan speed 4

Fan speed 3

Fan speed 2

Fan speed 1

Coaling Unit 2. |

MIsroTCA Module Home,, | | Exit

Module Info Module Power

Manufacturer

Part bumber

Temperatura Sensors

Valtages Currant Monitars

VT AMEI00 T1

-Courtesy S. Hoobler
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