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Based Fast Controller
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Basic Diagnostic Needs for I&C

« Data Acquisition
1 MS/s ADCs (16+ bit resolution, 10 ch.)
* 100 MS/s ADCs (14+ bit resolution, 10 ch.)
* 1 GS/s (12 bit resolution, 4 ch.)
* (Digital) Frame Grabber for Cameras (full CameraLink)
« Signal Processing
 FPGA
 DSP
« CPU
- GPU
« Communication Links
* PCIl express (PCle)
 Gigabit Ethernet (GbE)

Note: Covers most diagnostics fast controller needs

Page 3



Simplified Diagnostics Use Case and Tasks
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Subtask 0 — Assembly of test stand (performed by ITER [O)

Subtask 1 — Data acquisition with TAMC900 and GbE link to CPU on ATCA-7301
Subtask 2 — 10 GbE communication link to ATCA CPU Blade (7360)
Subtask 3 — Store data on RAID 0 on ATCA RTM

Subtask 4 — 10 GbE uplink through ATCA-RTM

Subtask 5 — PCl e (x8/x16) link to GPU

Subtask 6 — Installation of ATCA fast controller in SAREL cubicle
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Diagnostics Use Case Details
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DAQ System Installed in SAREL Cubicle

™

Monitoring PLC
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Signal Converter

ATCA shelf
__mf .f Redundant Power Supply
e Thermometer

— DB server
TESLA Blade

Page 6



Factory Acceptance : Agenda

Thursday, 24 January
9:45 Introduction, A. Napieralski
10:00 Overview (Hardware components), D. Makowski
10:15 Data Acquisition Communication Protocol, G. Jablonski
10:30 Firmware for TAMC900 DAQ Module, T. Kozak
10:45 Coffee Break
11:15 DAQ Server, A. Piotrowski
11:30 DAQ Database, M. Orlikowski
11:45 EPICS - Panels and Server, P. Predki
12:00 Lunch

14:00 DAQ System - Demonstration
16:15 Coffee Break
16:45 Conclusions
17:30 End of Meeting
18:30 Dinner
Friday, 25 January
9:30 System Performance Improvements
10:00 xTCA at DMCS - Hardware and Software Development
10:30 Plans for the Future, S. Simrock/P. Makijarvi
11:00 End of Meeting
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Factory Acceptance : Lectures




Data Acquisition Communication Protocol

« Circular buffer divided into blocks
* Blocks divided into frames
« Data frame fits in a single UDP frame

Circular buffer in
QDR memory

Data Block

Frame to be sent

Data Time Frame

frame |[stamp | description Single Frame

Payload

<— Data Generation
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VHDL Code for Data Acquisition

N TR
DAQ_MAIN_MODULE ¥ 4 :
INTERNAL COMMUNICATION
a GF:ELI::EL;E‘?SR DATA WRITE DATA READ LOGIC
ADC DATA E i LOGIC LOGIC DATA,
2l 28 ——» REGISERS
] S5 DATA
=L = DATA
I soore e
DATAl | DATA T DaTa & CONTREOL l
RESET DCM
MODULE MODULE
MAC CPLD
READER MODULE
oA T 1. VATA DATA 8 CONTROL
DATA
o g Reallsd COMMUNICATION
ADC OATA E DATL .. DATA WRITE DATA READ LOGIC
w'd E o LOGIC LOGIC
Z 7 DATA
a INTERMAL —_—
FUMCTION
GENERATOR BOOTP  ARP
DAC_MAIN_MODULE T * 1 CONTROL '

TEWS TAMC900 DAQ Module

Developed by
DMCS
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Data Acquisition Server

Separate for each client
=i = =i
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CODAC Core System Integration (1)
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CODAC Core System Integration (2)
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CODAC Core System Integration (3)
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Factory Acceptance: System Set-up
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Factory Acceptance : Testplan (1)

DIAGNOSTICS USE CASE
CHECKLIST FOR FAT

SUBTASKO. TESTSTAND

ATCA hardware Check completeness of installed components:
¢ ATCA 14-slot shelf: Emerson Network Power Centellis 4440 AdvancedTCA (1pc)
« 10 Gb Ethernet switch blade: Emerson ATCA-F120 (1 pc)
¢ DAQmodule: TEWS TAMC 900 modules (2 pcs)
e Carrier blade: Emerson ATCA-7301 (2 pcs)
e CPU blade: Emerson ATCA-7360 (1 pc) ]
o Computation blade: NVIDIA Tesla 51070 (1 pc)
« External database server: DELL PowerEdge 1950 (1 pc, DMCS property)
« Differential to single ended signal convertor (16 channels): developed by DMCS (1 pc)
o ATCA power supply: Schroff 11098-282 (1 pc. DMCS property)
« Function generator: f = 0..20MHz (2 pcs, DMCS property)
DAQ software Check installed software and firmware:
« DAQ firmware installed on TEWS TAMC modules (DAQ-firmware)
« DAQ software installed on ATCA-7360 (DAQ-server) u
« Database software installed on DELL PowerEdge 1950 (DAQ-database)
SUBTASK1 DATA ACQUISITION (ATCA-7301)
SUBTASK2 DATA ACQUISITION (ATCA-7360)
Hot-plug Verify hot-plug support for selected AMC-DAQ module. Deactivate/activate DAQ module and observe
functionality behaviour of EPICS panels. DAQ module should be recognised and activated. Start data acquisition ]
and observe EPICS panels.
Hot-plug Verify hot-plug support for selected AMC-DAQ module. Change location of selected DAQ module and
functionality observe behaviour of EPICS panels. DAQ module should be recognised and activated. Start data |

acquisition and observe EPICS panels.
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Factory Acceptance : Testplan (2)

G Em PRI R W W W W WA IIIEIRL WM WISl I mml W W WII T WEIIrimwaam

SUBTASK 3 DATA BUFFERING (SSD ON ATCA-7360-RTM)

Data Verify transfer buffering with active 10 GhE uplink connection. Activate connection to external

transmission database. Check status of memory and hard disk buffers. .

Data Verify transfer buffering with inactive 10 GbE uplink connection. Deactivate connection to external —
SUBTASK4 DATA TRANSFER TO EXTERNAL DATABASE (VIA 10 GBE UPLINK)
Data L Check connectivity between ATCA-7360 CPU blade and external data base (ping 10.1.3.137). ]
transmission

SUBTASKS5 DATA TRANSFER TO TESLA GPU (VIA PCIE)

Data Check PCle connectivity between ATCA-7360 CPU blade and TESLA GPU (e.g. Ispci | grep Tesla).
transmission .
Data Verify data transfer to GPU. Check data consistency, control sum correctness (CRC calculated on

el ol o T T B Y i

SUBTASKG6 INSTALLATIONAT ITER CUBICLE

Hardware Verify correctness of hardware installation in ITER cubicle.
installation

Hardware

Verify correctness of cable installation. Verify cross-section of power cables for ATCA power supply.
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Videos Clips

01 _cubicle front.avi

02 _cubicle front detail.avi
03_cubicle_rear.avi
04_cubicle_healt_monitoring.avi
11_hot_swap_01.avi
12_hot_swap_02.avi

21 _data_capture_setup_multi_channel.avi
22_data_acquisition-4_channel.avi
23_changing_input_signal.avi

24 _trigger_on_input_signal.avi
25_verify_measured_waveform.avi
31_disconnect_archiving.avi
32_reconnection_archiving.avi
33_buffering_data_01.avi
34_buffering_dat_02.avi
41_data_rates.avi

42 _dropped_frames.avi
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Products

« TAMC900 (8-channel ADC, 125 MHz, 16-bit)
* Linux driver, EPICS device support
 FPGA configuration, DAQ Server
- Data Flow Configuration
» Configuration data
 Complete example system
« All CODAC Core System Sources incl. HMI (to be packaged)
 Hardware and software installation Instructions (for SAT)

* Understanding of potential and limitations of ATCA based DAQ
system (FAT and SAT Reports)

« Ability to support deployment of products

NOTE: All software and configuration data in SVN
Installation/ Operation Manual and Performance data in IDM
(https://svn.iter.org/codac/iter/codac/contracts/2011/DMCS DAQ).
The SVN includes three directories for the source files:
1.) ITER_FCI_AMC/ 2.) amc-server/ 3.) m-iterdaq/
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Issues ldentified

. TEWS MMC not compatible with ATCA/UTCA standard - problem with

activation/deactivation, "communication lost" after longer time

Problem with ShM - connection via Ethernet cable not possible

Weak throughput of RAID SSD (max 160 MB/s for 64k block and 35 MB/s for
10k blocks, measured using dd if=/dev/zero of=/dev/Imd0 bs=xx). 8-channel
ADC card provides 2 x 1 Gbit/s (i.e supports 125 MS/s for 16 bit data words).
Problem with activation/deactivation ATCA7301

Centellis 4440 shelf has problems with cooling when fan speed too low
(<30 %)

Difficult debugging because of heavy load system

Lack of processing power on db server

No support for IPMI-shut down for OS on ATCA-7301/7360

Problem with low quality hot-swap latches and switches, not always are
latched correctly and then the board is not activated

10. Difficult to make a professional installation inside Sarel cubicle, not cable

rulers available

11.Problem with grounding in CaDAQ laboratory, suitable grounding point not

available

12.Poor quality of hot-plug switches of ATCA carrier blades.
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Power Consumption
NORMAL MAXIMUM
SUB# | QTY SYMBOL DESCRIPTION POWER [W]| POWER [W]
1 1 Sarel PLC Cubicle diagnostics 28 38
2 2 |f=0-40 MHz Function generator 2x25 2x25
3 2 f=0-40 MHz Function generator 2x25 2x25
4 ’ DMCS Convert 28 Single ended-to-diff. signal con 0 0
verter
5 1 EMERSON Centellis 4441 ATCA shelf 120 275
5.1 1 EMERSON ATCA-F120 ATCA 10 GbE switch blade 75 200
5.2 1 EMERSON ATCA-7360 ATCA computation blade 180 260
5.3 2 EMERSON ATCA-7301 ATCA carrier blade 2x 80 2x 150
5.4 4 | TEWS TAMC900 8 channel DAQ module 4x 40 4x 40
55 | 1 |004091-RTM7360-ITER1 RTMwith SBD, PCle and 10 35 50
GbE uplink
Power supply unit (2x 1200 W/
6 1 ASTEC HPS35-700 4x 1200 W) 240 480
7 1 Sarel NSYASTCRTM1UVTD | Panel with digital thermostat 5 5
8 1 DELL PowerEdge 1950 Computation blade 665 800
9 1 NVidia TESLA S1070 Computation blade 350 700
10 1 Cubicle Fan (slow) Fan on rear doors 42 42
Case 1+ (‘?) calc.: Power dissipation 2160 (341(1‘/?@‘/!3% Ing 2160 (1Q) °(8410

DMCS lab meas. : Operation temp. :30 C Ambient temp.: 23.5 C, Pd =1200 W
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Future Steps

Site acceptance test in May 2011

Package software products with CODAC Core System
Include hardware product in fast controller guidelines/catalog
Add Camera Interface to DAQ System with full CameraLink
Implement and evaluate Real Time on the DAQ System

Add timing to DAQ System
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Documentation (in IDM)
https://user.iter.org/?uid=46K92P

FAT - Reports

Functional Specification
System Installation
User Manual
Developers Manual
Final Report

aRhoOb=

Presentations for FAT

Data Acquisition Communication Protocol
Firmware for TAMC900 DAQ Module

DAQ Server

DAQ Database

EPICS - Panels and Server

aRooOb=
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Cubicle

Layout

4 3 | 1
SUB# QTY SYMBOL DESCRIPTION
1 1 Sarel PLC Cubicle diagnostics a7 u ITEA cubicl
2 2 f=0-40 MHz Function generator au .| mﬁ 1_,{; e
3 2 f=0-40 MHz Fun cticn generator
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5 1 EMERSON Centells 4441 ATCA shelf . D
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] 1 NVidia TESLA 51070 Computation blade [ I]
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C
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DAQ System Installed in SAREL Cubicle

Monitoring PLC

aaaaaaaaaaaaaaa

— Signal Generators

Signal Converter

MELITTTTE:

— ATCA shelf

Redundant Power
Supply
Thermometer

DB server
TESLA Blade
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