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Data Management at JET with a look forward to ITER
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JET (www.jet.efda.org) = ITER (www.iter.org)

JET Enhancements

ITER relevant Engineering and
Physics

ﬁ

2X2X2

Plasma Volume
x10

16/10/2007 - JW Farthing



http://www.jet.efda.org/
http://www.iter.org/

Data Management at JET

Finance, Contracts, HR

Planning

Electronics Structured data

Document management

Plant Maintenance

Diagnostics Data Handbook

Experimental planning

Machine Configuration

JET Control
Systems

Experimental setup
Control
Data Acquisition
Data Analysis
Data Storage

Change requests

Experimental Logs

Fault Reporting

Network Management

Publications

Account management

Management systems
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Access Control

Statistics

Not all as integrated as we would like

- JW Farthing




Hierarchical and Modular Architecture

Three-level hierarchical and modular
control system structure in hardware and
software:

Central/Supervisory - level 1
Subsystem - level 2
Component - level 3

Central Control

Subsystem per major Plant System
Vacuum, Poloidal Field, RF Heating ...

10 Subsystems for ~70 Diagnostics

Same structure applicable to Machine
Control and to Diagnostics

Man-Machine Interface
Data Storage and Analysis
Central Timing System
Central Interlock and Safety System
Computer Communications
Pulse Management
Real Time Control

21 subsystems in total

Autonomy at Subsystem Level

Subsystem

Control
Monitoring
Data Acquisition
Timing
Interlock

Component Component

Plant Interface | | Plant Interface

*
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JET Experiment Pulse Cycle

Offline Analysis|

Intershot Analysis

Data Storage

—>

Pulse Preparation
T / JET is pulsed

25 pulses per day
~70,000 since 1983
Two shifts 06:30 - 22:30
Pulse every ~ 30 minutes
~30-40s of plasma
Maximise Repetition Rate

80000

60000

N

—1(TF) —
—I{P1}

time (secs)

Control/Diagnostic

Setup/Validation

ITER will be
pseudo-continuous

Data Collection

(60mins of plasma)

/

Countdown

Working

Pulse
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Pulse Preparation, Setup, Validation

Hierarchical
State Machine

JET L

¢

Subsystem ﬂ

Hardware Experiment

JET-written ~1981

Pulse Preparation - Cross-Subsystem (Level-1)
Single view of plant, 22,000 parameters
JET-developed ASCII database - sets values in L2 databases

Experimental Schedules and pulses, old pulse settings
evel-1 400 Plug-in codes, Scenarios, "Flight Simulation”
ftware . : . :
tools Same tool + DB, different views for Physicists, Engineers

Machine Setup, Machine Safety Pre/Post pulse checks,

Control/Setup - Subsystem (Level-2)/Component (Level-3)
Plant Status Image = LiveDatabase built from hardware tree
Pre/Post-Pulse actions (experiment free)

Data-driven :- Synoptic Displays, Continuous Recording, Trend Displays
Alarms, Setpoints, Waveforms, Level-2 Logic, Component Frameworks,
RDF-based CODAS Configuration Language

Real-time Applications, Ethernet, ATM, ATCA, analogue

VME (VxWorks, 68k, PPC), PC (Windows, Linux), CAMAC

Component m
I
I
I
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Plant Interfaces
CAMAC, Eurocard, VME, PCI, CPCI, RS232, GPIB, PLCs, ATCA
Ethernet - HTTP protocol - "Black-boxes" c.f. ITER Plant Systems
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Control System Databases

Level-1
JET-Wide

2 S &
LOAD Live Database
COPY i T™
Settings
e COPY
Level-2 ‘
21 Subsystems J_V_D_|3.|_,|||_|:1 J_m
tabase ——
HQLEE Tree Experiment tree COPY
10 Device Data Pre-pulse actions
Signal calibrations E)S“W: COPY
{(Static database) Pu}a:rt_l:l:":s Enﬂnc -:,:ns
Level-3 —=STATIC BUILD = READ
Components  __pyNAMIC—» DATA
USER - N . —— M
Hardware / Real-time applications
FASE LSS Program / Monitor state via ethernet
—POST-PULSE —p

(HTTP “black-box" protocol)
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Real-time Control

__Global Feedback

Figure 1. Overview of Feedback Control

Ongoing growth area
2 gngJ ET

Fundamental on ITER
Streaming data

Real-time analysis,
control, protection

See Rob Felton
poster - WPPA22

CODAS DRAWING NO. 3742.01
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Data Collection, Transfer,Storage, Analysis

toragel ek Silo
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Continuously sampled data (max 0.25Hz) are recorded in a separate system
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Intershot Data Analysis

Scheduling Problem
- ~80 codes are run intershot

* Database models dependencies of codes on raw data
and each other (processed data)

» Critical path analysis
» Codes scheduled in parallel based on dependencies
- Multi-tier collection strategy

* Fine tuning of raw data availability

» Critical part of intershot is complete before end of
data collection

» Communication via processed data files
- Some work on web using services
- Integrated data analysis

- JET-like intershot analysis will not exist on ITER
- Must be available in real-time

SCAL

1

ZEFF

t

LIDR

t

LIDR ZEFF
raw data raw data

*
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Mass Data Store

Raw Data (IPF ,QPF,JPF,DPF LPF) - Read-Only
- All data accessed via subsystem + pulse number(=file) and signal name
- Home-grown (1981) data format, File headers contain signal information
- Client-server data access
- Home-grown file system-based indexing system holding meta data, ZFS

Processed Data (PPF) - Read / Write
- Client-server data access

- MIMER RDBMS

* Meta data indexing system
* Access by pulse number, signal name

- NetCDF data files

- File management same as for raw data
Central Physics File (CPF)

- SAS Database

- Access via SAS or SQL

- Migrating to Postgres for the underlying data

MDSplus provides remote data access

UKAEA : ¥ 16/10/2007 - JW Farthing
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MDSplus - Model Data System

See www.mdsplus.org
MIT, CNR RFX-Padova, LANL - first developed late-1987

".. allows all data from an experiment or simulation code to be stored into a
single, self-descriptive, hierarchical structure”

JET provides MDSplus glue layer to raw (JPF) and processed (PPF) data

Most Tokamaks provide MDSplus server

Many analysis and display programs are MDSplus aware

Installed in > 30 Labs world-wide, De-facto standard (ITER will keep concept)
Provides Remote Data Access (RDA)

Globus version using X.509 certificates for authentication, e.g. remote writes

MDSplus provides the basic functional requirements of the ITER data access
system from the users perspective

Extensions have been proposed to cover continuous data acquisition as part
of the ITER conceptual design

* * Kk
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JET Experimental Data Volumes

8000

RAW Data Store Size (MB) / Pulse Number

7000
6000
5000
4000 -
3000 -
2000
1000 -

L
0 10000

1 Il
20000 30000 40000 50000 60000 70000

1e+10

1e+09

1e+08 |

1e+07

1e+06 |

Moore’s Law-like douBIing ever'y 2 years'

JET Raw data (B) -
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~106GB / pulse = 0.25TB/day

2010 ~606B / pulse ?
c.f. LHC 10PB/year ?
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Where will ITER be different? (1)

See Jo Lister talk "Status of the ITER-CODAC (€COntrol
Data Access and Communication) Conceptual Design”,
ID=1422, 08:30, Thursday

* Long-pulse / Pseudo-continuous
- Merge pulsed and continuous data acquisition
- Streaming data with varying sampling rates
- Same for all data sources e.g. CODAC internal data
- Single access layer to all data

- Single signal naming scheme as part of a wider plant naming scheme
* Rules to be developed, URTs ( ), managed namespaces, Qnames
- Data access via absolute time

» But pulse number and relative times to events in pulses / segments

- Novel data mining and data classification techniques

*
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All fusion data is time series
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Pattern recognition - RDBMS + SQL

Input Signal(BOL5 10112)
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select * from Codes where Type like 'BOLS" and
(Code like %[z, d][z,d][z,d][a,c][a,c]%" or Code like "%[a c][a,c][ac][z d][z,d]%'

s B

Flexible search — Flexible search
Opposite polarity J.Vega CIEMAT
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Where will ITER be different? (2)

- All project data can have an associated time
- Requirement to play back history - training or enquiries into incidents
- Software, configuration data as well as plant data
- Concept of future as well as past e.g. for experiment planning purposes

- Full data provenance
- publications back to ADC boards, firmware, software versions ...

» Slow control (e.g. machine conditioning) = Plasma Control
- Single Schedule Editor and real-time Scheduler is required?
- Just a question of scheduling with different time scales?
- Extend to Experiment planning, Maintenance scheduling, Shutdown
planning?
* Campaign = Year, Shutdown planning=year/month/day, Experiment = Week/Day,
Session = Day/Half-Day, Pulse=Hour, Machine conditioning=Hour, Maintenance

scheduling=Month, Segment in pulse=Minute, Control mode=Second, Plasma
Event=millisecond

» Real-time analysis, control, protection
- General trend on fusion devices today, See Rob Felton poster - WPPA22

UKAEA - ¥ 16/10/2007 - JW Farthing
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Where will ITER be different? (3)

* Data Volumes and Rates
- ~10PB/year in 2016? c.f. LHC
- ~10GB/s
- Underestimates?

»+ 1977 JET design figures JET suggested that less than 20GB data would be
collected to the end of the project life in 1990. (1706B were collected).

* Much more modelling, model data set sizes will be significant
- Simulations running in real-time, comparable data volumes?
- Im of burning plasma simulation = 1TB
- Archive all raw data ? Only novel data ? ...
- Cost is small by comparison to ITER investment so archive all
- Data mirroring at partner sites?
- provides backup functionality

* Internet age
- Commercial / open-source solutions widely available

- Very little should be developed in-house

* * Kk
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ITER - Single Project-wide Database?

Single logical database to last the project lifetime

- Documents, CAD, Structured Data, Plant Naming System, Sighal Naming
Scheme, Software, Planning, IT

- Construction, Operations, Maintenance, Decommissioning
- Administration, Engineering, Physics
- Experimental Planning, Operations, Data Storage, Analysis, Publications
- Control and Data Acquisition Systems
* Data driven and generated from the database
- All data has an associated time - keep history - full provenance

- Management Systems
* Processes, Quality, Risk Management, Obsolescence Management ...

- Self-description of the plant systems delivered "in-kind" - 7 partners
- Cubicles, modules, wiring, signals, software, firmware, history ...

UKAEA - ¥ 16/10/2007 - JW Farthing
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Summary

- JET hierarchical and modular system architecture
- Hierarchical ~1981 subsystem (level-2) databases still in use

- Level-1 control layered above - JET-wide setup, increased
functionality

- Raw data pulse file data formats unchanged since ~1981,
processed data file formats have changed

- Client-server - underlying technology changes hidden from end-
users

» JET has large number of heterogeneous support databases

- Developed at different times, by different groups and using
different technologies - in-house and commercial systems

- Integration between them is not always ideal

- ITER is starting with a clean sheet

- All-embracing project-wide database to last the project lifetime
- Derivation of control system data

* * %
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ITER (2) - courtesy jo.lister@iter.org

Data storage streams
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Logbook data, characterising the operation and analysis, to track the expermental activity
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Bookmarked data, characterising the operation, written during and after the pulses

Undersampled data, logged continuously, logging rate varies, compressed

Full data, logged continuously, logging rate varies, compressed

CODAC _overview_021

Continuous time

-
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SQL:2006

Merge RDBMS and XML technologies

"ISO/IEC 9075-14:2006 defines ways in which SQL can be used in
conjunction with XML. It defines ways of importing and storing XML
data in an SQL database, manipulating it within the database and
publishing both XML and conventional SQL-data in XML form. In
addition, it provides facilities that permit applications to integrate into
their SQL code the use of XQuery, the XML Query Language published
by the World Wide Web Consortium (W3C), to concurrently access
ordinary SQL-data and XML documents”

Data-driven control system based on web services?

* K %
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ITER (4) - Data Volumes

Simple Extrapolation from JET to ITER
JET 50-6068B/pulse 2010, 150 days, 25 pulses/day
ITER - Same number of plasma seconds/year
60 x 2 x 2 x 2 = 4806B/pulse in 2016
480 x 25 = 12TB/day x 150 = <10PB /year in 2016

c.f. LHC 10PB/year in 2007

* K %
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ITER (3) - courtesy jo.lister@iter.org
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Mass Data Store Technology (1)

- SUN E4900 server
- 2 X (4 UltraSparc4 1.26Hz dual core processors with 32G6B RAM) S10
- Zones used to isolate services
* Trunked 4*1Gb/s ethernet for incoming and outgoing data
3 separate disk areas
- Spool - 0.7TB ANS ATA-based mirrored disk for incoming data

- Cache - 60TB ANS ATA-based RAID cache disk - 57% full
* Raw data is compressed (ADPCM)
* Cost-based deletion algorithm

- Recalls - 0.5TB ANS ATA-based RAID
- ZFS

- Migrated from SUN Volume Manager and UFS during 2007

Veritas Netbackup

- Noft ideal. Replace by what ? Home-grown system? SAMFS ?
+ 99408B (2006GB native) StorageTek drives

- ACSLS tape management (Oracle)

- 3 tape copies - security

UKAEA : ¥ 16/10/2007 - JW Farthing
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Data File Management

Mew data ready for analysis

T
Copy to A
New Spool
Data_, Directary * Mirrored
ailes Disk
JPF Make 3
DFF SPOOL B | tape copies |
LPF —* |
PPF T
ADPCH
Compression
Copy and
| | Compress .
to Cache Sy
Directaory
Tidy Up
e  Spool ATA,
RAID
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¥

-

1 anline tape copy

I

™

. RAL Tape Transfer
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Copies 2 geographically bWove ane copy
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Tape Recalls
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RECALLS
|_'x______ﬂx_" Compress
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Data

Ticky Up Cache

Scope, Measures, Controls, Motes, Versions

Cost-based deletion algorithm f(last access time,size) to manage the cache space
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JET provides key contributions to predict
ITER performance

ITER

JET .
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cOMPASS-D § .

ASDEX-U

JIGM 80-Te

Cross section of present EU D-shaped
tokamaks compared to the ITER project
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Data Access

Access Times to Data on Cache / Pulse Number
Jul/o7? T T T T

Jan/o7 — _ . .:,“'I
Jul/os — __ :T;‘E_‘&L :
: . L e
Janos | o e i AEERRRE -
Julios | ) — ==
e L R A » The data shows file access
' S times although fusion data is
sutoa R : analysed at signal level, not
; T files
Jan/o4 : R - .
i - Client-server technology, JPF
s b - server, PPF server, MDSplus
[ server
" UserppFs : : :
Jaroz |- PE e : - The servers retrieve files
AV from tape and extract signals
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JET Prospects

- Shutdown March 2007
- ITER-like RF Antenna
- High Frequency Pellet Injector
- Many diagnostics

- November 2008
- Plasma Control Upgrade

« June 2009
- ITER-like Wall (Be)
- ITER-like Divertor (W)
- Neutral Beam Power Increase
- Many diagnostics

+ Extra 43GB / pulse in 2010

- JET Extension through Framework Programme 7 in Support of ITER

1e+10 -

1e+09

1e+08 -

1e+07 -

1e+06

1980 1985 1990 1995 2000 2005 2010
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plasma simulation yields 1TB
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Electra Database

Simplified Entity Relationship Diagram SUBSYSTEM

YRF ICRF Heating
Y C1 Magnetics Diaghostic

CATALOGUE MODULE TYPE YVeVacuum
(2,022) i
CADF CAMAC 16 ch 10kHz ADC (INCAA) f=======s=ecssacscaas
VPLS YME Crate controller ‘ ¢
UXD1 Eurocard ADC ———
: FUNCTIONAL POSITION (FP)
* L (33,993)
0 YRFI/CADF0010 10th CADF modulein RF === “
MODULE c YC1/UXD1/0004 4th UXD1 module in C1 v
(45,767) YVCIVPLSI0002 2nd VPLS module in VC '
CADFIO070 |  peeeeeeeeee A ;
Moduleault  |vPLsi0023 T A :
Histo UXD1/0105 SITE : E
» I Stores | S TTTTTTYTTTTTTCT
) ») Spares Hierarchy
: Lost
N QA
l Write-Off Functional Position
Y History
STATUS EVENT Neglecting:
G Good (273,770) - ] _
T Test UXD1/0105 G Stores 01/01/1998 Configurations, Modifications,
FFaulty [ —TUXD1/0105 T QA 231051996 :
A Acceptance UXD1/0105 F WOF 04103/2005 Flrmmfare, Purchase Orders,
W Withdrawn CADF/0070 G YRF/CADFI0010  11/02/2002 Suppliers, Components,

Document / Drawing links,

] Cables, Signals, Work
~ 270,000 EVENT Records since ~1980 | gpecifications
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Module and Functional Position Histories

History of item : CADFAO070

Date

Itern
09/068/1953 CADF/O0B0 G -
21/068/1904 CADF/0113 G
23/05/1005 CADF/O038 G
300871857 CADF/0148 G
Q807 /2001 CADF/0148 G
12/07/2001 CADF/0002 G
1170272002 CADF/O070 G
OB /01/2005 CADF/U228 G

History of functional position: YRF/CADF/O010

Statue Config Mod Cormment

Redeployead.

I e |

Fe—deployed.

| Date / Time | stams | Location |Config [ROMset [Mod |
|08/11/2004 14:53:17 |[Withdrawn [WOF [ o E |H384
|03/06/2004 15:55:25 |Test |MAN l. o E [Tow
15/03/2004 14:50:54 |Test jaa [ o E |Remo
11/02/2002 15:35:54 | Good [YRF/CADF/0010 |... |0 E [Repla
17/07/2001 08:32:10 |Good |STR [ o E |Repha
17/07/2001 08:532:23 | Good [YTM/CADF/0001 ... |0 E [Redep
10/07/2001 10:51:43 |Test [TMP [ o E |[Modif
|09/05/1885 13:13:35 | Good [YRF/CADF/0005 |... |0 D]
125/11/1884 11:06:22 |Good [sTR | o D |[Passe
125/11/1884 11:06:34 | Good [sPA l. o D |Upda
123/11/18584 15:45:52 |Acceptance|[QA [ o D |Ref JH
15/08/1884 08:49:15 [Faulty  |MAN l. o D [Ref I3
20/05/1884 11:40:06 [Faulty  |JQA [ o D |Fails
15/04/1854 07:20:32 | Test 10A - o D |[Remo
14/04/1954 17:41:16 |Good YY6/CADF/0001 ||.. |0 D |[Durmr
27/08/1983 09:07:33 |Good YY6/CADF/0001 .. [0 C [Reph
02/07/1995 09:04:25 | Good STR 0 C |[Passe
02/07/1923 09:06:08 |Good SPA 0 C [Upda
01/07/1995 13:453:55 |Acceptance|JQA 0 C |Ref JH
nmenooe 1ncg1a [l [raan [ I [~ oaf 1y

Expanded FP History. Follow
history of FP and installed modules
at any level in the hierarchy

Unusual to have such a detailed

audit-trail
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Func.Posn
YRF/CCBL/000G
CYREF/CFRAL /0006

LYRF/SCPE1/0006

LYRF/SCADE/S00L0

21t
011
non

non

no1

Cnfg R Description
B PR Crate address 04

Soo s
14/11/1997 CFA1/0185 G ... D Fo
14/11/1997 ¢ YRF/CFA1/0006 ...
20/12/2001 T JOA
07/06/2002 T JO&
07/06/2002 G 2PA aao
07/09/2002 G YPF/CFAL/O0Z1 ...
20/12/2001 CrRa&1/0232 G ... D Re
HIGH R
01/04/19%6 CPE1/0242 G LOW .
01/04/15%%6 G YRF/CP31/0006 LOW

29/06/2002 T JQ& LOW
01/07/2002 G SPA LOW
04/07/2002 G ¥J3/CPE1,/0001 LoOW
29/06/2002 cpeEl/s0014 G Low . Re
24/01/2005 cpel/0196 G HIGH . Up
... R Also see dwg:6020 dwg:3724 d
30/08/1997 CADF/01de G ... D
30/08/1997 & YRF/CADF/0010 ...
a9/07%/2001 & ¥YRF/CADF/0010 ...
1270772001 T Jo&
12/07/2001 & 8TR .
12/07/2001 ¢ YEl/CanF/0001 ...
09/07/2001 caDF/0146 G ... E Du
12/07/2001 CADF/O000Z G ... E Re
11/02/20024 CADF/0070 G ... E e

DPurnrmy Mod Lewve

Eeplaced suspect




Stock Management

Current configurations for itemtype : UXD1

Min, Max number of spares to be held

Configuration |State Description |Parent |Ma_xSp MinSp |Notes | Dc
#ee € [Undecided o 0 Stock Summary for itemtype : UXD1
LYY C Range +/- 260mV, all channels 1 1 Motes ITS/H
Bl 5 [ angel F lellichiannels L ) bttt S |STDCKS |Held: 314|§|T0ta1 delivered to date
Chb C Range +/- 2.5V, all channels 1 1 Naotes [J[T5/H Ordered D_|E still Outstand]
DaA C  |Range+/— 10V, 8 channels, 10kHz 4 1 Notes JTS/H roere D |t utstancing
DAY C  |Differential, +/— 10V, 8 channels, 10kHz z 1 Notes|[Y2/5C STATUS  |Good: 295 Test[[1 |
DBA C  |Range+/— 10V, 8 channels, 5400z 2 1 Notes JTS/H Faulty: o | Acceptance: | L
DCA C Range +/- 10V, 8 channels, 118Hz 1 1 Notes JTS/H Withdrawn: 17
Eas Q Range +/— 2BV, all channels 1 1 Maotes ITS/H |LOCATIDN |USEd: 235 |In required FPs
Fad C Range +/— 100V, all channels 1 1 Notes [JTS/H e | :
Recoverable: 16 |In non-required FPs
GEB C Range +/- 50mV, 10Hz band, 4 odd Ch only 1 1 Naotes |Y2.-’SC =
GCB C Range +/- 50mV, LkHzband, 4 odd Ch only 0 0 MNotes St hS e
GCC C Range +/- 50mV, LkHz band, low offset 1 1 Motes Returning Site: 17 Exzcludes items in stores
HAB C Current log amplifier, 100paAto 10ma 2 1 Notes [Y2/PC Non-Returning Site: (17 |E Usually lost or serapped
HZE C  |[As HAB but with two monitoring ch’s. [HaB D 0 Nates [¥2/PC |person; N |H|Issuedto aperson
o T ' o ’ T SPARES  |[Spares Held: 20 Minimum: 14
Mazimum:||20 |E
|ANALYSIS Reguirements: 279 E Number of required FPs
Components used for itemtype: UXD1 Vacancies: 44 | |Required FPs, notoccupied
|Excess: -2 |a+|:|—|::—d—e—f
Component Supplier Part No. Bin Comment Current Stock
INA114BP INST AMP FARN 1212399 1C0145 |RoHS Compliant 50 .
PN osooraz [ COT[ROHSComp Spares are different from Stores
Hilinx 1765EPC PROM 1C0245 131
XCA4003E-4PQ100C FPGA XCA4003E-4PQ100C |1CO1BG 3 . h
ADC CS5102A-JL 20KH= SEQU CS5102A-TL 1C01B7 |1astb0ught Memec 34 AUTO maT' C S Or'.rage Repo r‘TS
RS 182-8534
INALLIBP FARN 483-126 101801 24
HCPL-7100 CMOS Coupler KENC  |HCPL-7100 1C01B2 |Rep1aced by HCPLYY10 |96 Ohzolete components
HCPL-2531 Coupler KENC |HCPL-2531 1C01B3 4 0 | TTTTTTTTT TS . .
HCPL-2231 Coupler RKENC |HCPL-2231 1CO0LE3 50 The Burr-Brown PW5745-4 transformers (4 per board) ceased production in 1335
; but enough were bought for a masimum of 470 modules (ED1+UXT1), including
DGB09AC] Multiplexer RENC |DGS09AC) TP [ e those already built. Since then the PWST45-1 driwer chip (1 per hoard) and
L0 oA Etel U0y O 025D e PWs740-3 diode bridge (4 per board) hawve ceased production and limit our
IRLDO24 Power MOSFET _ |RS 189-0488 1C02B39 729 future build {ref: order placed with LI-components in June 2005, obtained
4—way pack BOUR |[4B0G5X-101-121 1R10D6 |More stock in 1R16D1 [2500 25 and 53 pieces respectiwvely).
PWS745-4 Trnsfmer3:1  |[BURR |[PWST745-4 1C02B1 [Lastbought Kennett  |[396 SED 16.1.2001. wvpdated June 2005
PWSY40-3 Diode Bridge EURR PWS740-3 1C02E3 |Unohtainable 88
PIAFCTAR_T MariTimr RITRR PIATCTAR_T 10N?RTMNhenlata TT M Amn [R1
* * %
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Object Monitoring System (OMS)

plant://pf/tstatus:1 specifies a live-database signal
alarm://mc/alarm-ident specifies an alarm
alarm://mc/alarm-ident?help specifies the Aelp text for an alarm
levell:/I1/parameter specifies a Level 1 parameter from the default database
levell://ye/|1/parameter specifies a Level 1 parameter from the YE database
wave://tf/wave-form-name specifies the latest version of a waveform
wave://tf/wave-form-name:version specifies the a particular version of a waveform
udp://sa/ident specifies a User Defined Point
levell-array://tf/array-name specifies an array
real-time://pf/point specifies a point from the Rea/ Time Acguisition system
(for use by applications such as xrtdisp).
file://TF/jet/pf/etc/file Specifies the file /jet/pf/etc/file should
be monitored by the OMS server on TF
cfr:number specifies the text of a CODAS Fault Report
Jetlog:thing specifies an item in the JET log.
snmp:/command?target specifies an SNMP command to be executed on a particular
target
xdc:/ Specifies a complete list of ALL xterminal users
xdc:/mmi-cnl-1 specifies the xterminal users of terminals being managed
by mmi-cnl-1
ppf:/ppf-ident-string specifies data from a PPF dataset on the IBM mainframe.
It could be a list of signals in the PPF or the
data associated with a particular signa

*
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Pulse Preparation - Level-1 Software

Centralised
Supervisory
Control
Database

~20,000 Parameters

~600 plug-in codes

1

(Remote) =
Session *
Leader

UKAEA .50

M

Engineer

in

Charge

16/10/2007

»| Previous

LOAD

‘ Settings

~]

Pulse Schedule

Editor \ ~40,000 Previous Pulses

[ EDIT

Pulse
Types
I:I Config
Organised by Task Force
Real-Time Offline Flight Simulation

Control Expert

- JW Farthing




JET Data Analysis

C
o
2y, User Access
e lther Anaysis
ur
IE . Central Data Storage ’

Routine Processing

Processing Chain 1
Magnetics Geometry

Global Power, RF, NB
Temperature

Density averages

Detailed Magnetic Equilibrium,
Flux surfaces

Temperature and density profiles
Spectroscopy, Bolometry
Energy confinement

Neutron rates

Jotter

Control room
Reports etc.

|

JET Pulse File (JPF)
- Machine parameters

- Raw diagnostic data

pulses ~ 54,500

upto ~ 1GB per pulse

Total 4.0TB (1.4TB compressed)

< 25 pulses/ operation day 25GB data

Processing Chain 2
Time slices

Electron Temperature

Electron Density

lon Temperature

Processed data PPF
~ 2.5 million data files
30-100MB/Pulse

~ 1TB Total

~ 100 DDA’s (signal sets)/Pulse

CPF Central Physics File

Selected time points

SOLARIS
Users

lon Density p —

Bolometry Sgglztgnts

Transport luﬂnﬂn Dﬂuﬂnﬂuﬂuﬂumﬂul
d Profiles Jo5Soo58o80806

Detailed pulse analysis 1-3MB/Pulse Firewall

Full energy and particle transport analysis

Data Validation
Re-processing

* * %
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Firewall

{’

Firewall

\

o~

%M%
g

External Access
via Internet

MDSplus Access

RDA HTTP Access




Some of the other JET Databases

Jet Logging
- Experiment comments, Fault Logging
Statistics
- CPU, Network measurements etc, Capacity planning
Experimental planning
Machine configuration
CODAS Support Databases
- Cubicle Design/Documentation, Inventory Management, Document Management
- Product handler - software releases and installations
Diagnostic Data Handbook
- Explains the meanings of the measurements
Solaris Control System
- NIS
- Access control database - user, role of user, location of user, state of JET
IT Systems

- Account management, Management Systems, Hardware, Software requests,
Planning, Maintenance scheduling

Publications / Pinboard

*
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Not all as integrated as we
would like




“Patterns in signhals” approach: time-series data. An
example in JET

ECE signals: electron temperature

IZShot 69146 j""""‘l".m"1l All tt foll th
— p— ™~ atterns roliow e same
_E:,.‘_ ———— o “:Similaritx:“]?)-o/o-;) ,.- p

R e behaviour but during different time

“=== Shot: 69145

U~ e A fall

:.~ e -.J-,.S‘m”a”-tY.!P:g-gii-" o A growing SlOpe
=R A REYA = More abrupt in the 3rd case

T iy 09 - A flat zone
7 shot 6a4s3 {1 ¥ - A fast rise

wqfﬁ/S'm"af'tv?E’%G - = A flat top

I [P
~ Shot: 68454 i """":
et — S
gl — — __Similarity: 0.9952

* * Kk
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Plant Systems delivered "in-kind"”

- Self-description of the plant systems delivered "in-kind"
- Cubicles, modules, wiring, signals, software, firmware, history ...
- Merged into centralised CODAC / ITER-wide database
- Schemas supplied by ITER
- SQL 2006 Standard - ISO/IEC 9075-14:2006 - Merges SQL and XML

» Single plant and signhal naming scheme
- Rules to be developed
- Universal Resource Identifiers (URIs). See
- nhs=namespace
- Qualified Names or Qnames
- e.g. signal: =
» signal:neutrons/14mev_neutron_flux

URL equivalent of URI gives meta data access
- Access to data as appropriate

UKAEA - ¥ 16/10/2007 - JW Farthing
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http://www.ietf.org/rfc/rfc3986.txt
http://www.iter.org/ns/
http://www.iter.org/ns/signal/
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