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MISSION CRITICAL

Project started 2001, based on LEP experience  
estimated data rate: 1TB/year....

store accelerator beam & equipment data  
on-line, beyond the lifetime of the LHC (>20y)

analyse behaviour accelerators & sub-systems 
over long periods of time



Operational Since Q3 2003  
TT40 Extraction tests
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DATA_STRING
PF* VARIABLE_ID NUMBER
P * UTC_STAMP TIMESTAMP (9)
 VALUE VARCHAR2 (100 BYTE)

DS_PK (VARIABLE_ID, UTC_STAMP)

DATA_VECTORNUMERIC
PF* VARIABLE_ID NUMBER
P * UTC_STAMP TIMESTAMP (9)
 VALUE VECTORNUMERIC

DVN_PK (VARIABLE_ID, UTC_STAMP)

DATA_NUMERIC
PF* VARIABLE_ID NUMBER
P * UTC_STAMP TIMESTAMP (9)
 VALUE NUMBER

DN_PK (VARIABLE_ID, UTC_STAMP)

META_VARIABLES
P * VARIABLE_ID NUMBER
U * VARIABLE_NAME VARCHAR2 (51 BYTE)
 * DATATYPE VARCHAR2 (20 BYTE)
 * OWNER VARCHAR2 (15 BYTE)
 UNIT VARCHAR2 (30 BYTE)
 DESCRIPTION VARCHAR2 (260 BYTE)

MV_PK (VARIABLE_ID)
MV_VARIBALE_NAME_UK (VARIABLE_NAME)

MV_DATATYPE_I (DATATYPE)
MV_DESCRIPTION_I (DESCRIPTION)

Simplified Database Model

Extensive Use of  
Oracle Features
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INTEGRATED LOGGED RECORDS

5.3 trillion records logged	


175 TB
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MASSIVE INCREASE (2-3X)

COMING IN 2014...



DAILY EXTRACTION REQUESTS
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AIM:

MORE VALUE
FROM THE DATA



ACCELERATOR OPERATIONS

MAIN FOCUS:



COMMON DATA ANALYSIS
USE CASES EASIER

MAKE



NOT TECHNOLOGY DRIVEN

NOT AIMING TO FULLY 
REPLACE EXISTING TOOLS



PEOPLE WANT:

SIMPLE, FAST ACCESS TO DATA

SAVE & SHARE ANALYSIS RESULTS



KEY IDEA:
PERFORM ANALYSIS AS CLOSE

TO DATA AS POSSIBLE



LDB MDB 

P
L/

S
Q

L 
A

P
I

PL/SQL 
filtered data 

transfer

D
a
t
a
 
P
r
o
v
i
d
e
r
s

D
a
t
a
 
P
e
r
s
i
s
t
e
n
c
e

D
a
t
a
 
C
o
n
s
u
m
e
r
s

       Extraction API

P
L/

S
Q

L 
A

P
I

f

JAPC Monitoring

Equipment – DAQ – FEC 

f f f f f f f f f f 

Rad 

BLM 

BETS BIC 

BCT BPM 

FGC MS MK 

VAC 

publish / subscribe

<Data User>
<Data User>

<Data User>
<Data User>

Logging Processes Esper CEP Engine

Complex Event Processing - Combine Streams:
1) Value Trend Analysis 
➔ identify candidates for filtering 
2) Acquisition Chain Analysis 
➔ further improve instrumentation 
3) On-Line Analysis 
➔ results published & logged

Differing conditions for  
differing modes of operation
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Logging Processes Esper CEP Engine

In-Database Analysis 
Built-in + Custom PL/SQL   
(Oracle Enterprise R ?) 
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Logging Processes Esper CEP Engine

Multi-Source Extraction API 
Common Data Format 

Basic Analysis Functionality
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Logging Processes Esper CEP Engine

Postmortem
Accelerator 

Settings

OP 
Logbooks

Domain Specific Language 
simplify data extraction! 

configure analyses scheduling & persistence 



getDataForSignals(A, B, C)  
alignedToTimesOfSignal(A) 
filterTimesWhenValuesMatch(stddev(signalValues(D))>5) 
during ( 
  beamModes(INJECTION,RAMP)  
  of lastLHCFills(5, havingBeamModes(STABLE_BEAMS)) 
)

DSL Example
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Main Challenges
Offline Analysis Performance

Describing What People Want

Parallelism 
?

Software 
?

Hardware 
?

DSL ?



QUESTIONS

Chris.Roderick@cern.ch
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SO FAR, SO 
GOOD



INTEGRATED LOGGED RECORDS

5.3 trillion records logged	


175 TB



OK!

CPU Utilization on LDB Database

Network Utilization on LDB Database
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