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Why an Archiver?

Stable operation
with desired
performance

Ultimate Aim.......

Better tuning of
machine
parameters

Logging of machine
parameters for
analysis

Data archiver......
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Why another Archiver?

Option — |: EPICS Channel Archiver — the default option
v’ Best option for EPICS based control system
> Lack of support for Non-EPICS based / third party system
» Configuration and maintenance of database demands
expertise specialized in EPICS Tool set.

...... Hence NOT SUITABLE in hybrid system e.g. SCC

Option — lI: Industry standard relational database
v’ Readily supported by third party system
v’ Standard support, may be incorporated into, in-house system
v’ Availability of expertise and support — plenty in industry
v’ Ease of maintenance
v No support for EPICS based system

...... SUITABLE for hybrid system, only if integrated with EPICS
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Selection of database

Many in the industry i.e. Oracle, PostgreSQL, MySQL.....

» Oracle —

v’ Best in industry

v Not FREE

v Need expertise for commissioning, maintenance, upgradation
» PostgreSQL -

v’ Open source, hence free access
v’ Performance wise in between Oracle & MySQL
v’ Lack of familiarization to the developers
» MySQL -
v’ Open source, hence free access
v' Industry proven.....most popular
v’ Simplicity of commissioning and maintenance for small
systems
v’ Performance wise......no issue till now, at least for our system
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Application architecture

» Three tier architecture
= Top layer — CA Client & Web Server
= Middle layer — a memory resident database
= Lowest layer — MySQL Client interface

EPICS based
system

CAClient WEB Server
Non-EPICS/

Third party
system

memory resident
database

MySQL Client Interface

MySQL Database Server
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The Archiver

» Designed to log data along with time stamp

v (Scan time = 1 sec)
v

» Dedicated threads for managing
v MySQL client interface for data insertion and retrieval,
v CA connection managements, CA callback,
v' Command prompt interface
v' Scan mechanism
v Web server
v' Retrieval latest data for non-EPICS systems

logging data independently.

» Use of Open source libraries

v EPICS CA library — CA functionalities
v MySQL client library — interfacing database
v' GD Graphics library — creating dynamic image



The Archiver

» Simple to configure — text based configuration file
= Parameter name
= System name
= System type (EPICS / non-EPICS)
= Sub-system name
= Logging mode
= Logging interval (if SCAN mode)
» Creates independent table for individual systems
» Configure ‘date’ as index to accelerate search

» Provide monitoring of non-EPICS systems

system Vacuum oa
sub Main machine
pw WaC MM BCZ ca monitor 1
pw WAC MM BC3 Cca monitor
pv VAC MM OVC ca monitor 1
pv VAC LOLINEFR ca scan 1
pw WACZ TUPLIMNEFR ca scan 1
sub Vault beam line
pw WAC BTS GL1 ca scan 1
system CRYOQ DEL S5Y5 no
sub PREZSURE
pvwv FI1l no monitor 20
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User interface

An important part of the Archiver

» Integrated part of the Archiver
» \Web server based — easy access
» Multilayered navigational user interface
» Provides facilities e.qg.
» Views of system / sub-system
» Historic analysis
» Addition / modification / deletion of parameter
» Downloading of archived data
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System Overview

Information about system e.g. number of sub-system / parameter
Navigational links to individual system / historic plot etc.

/A Mysql Archiver's Web Server - Microsoft Internet Explorer =&l =|
File Edit View Favorites Tools  Help | :,'
J Back - d e \ﬂ \ELI __:\J | /..-\J Search \;1:/ Favorites @} | @ ».,'. ] - _J ﬁ ‘fi
Address |&] htep:ff172.24.4.80] =B

e
-
EPICS MySql Archiver
Histonie plot
| System |No of subsystem ‘ Mo of parameter
| Vacuum |2 ‘ 10
| RF|1 \ 11
| Power su11|l ‘ 2
| CRYO DEL 8Y 7 \ 66
Add/ Modify / Remove
[
|&] Done l_l_l_l_’_ ) Internet
#istart| | B = ey | [ 5CC MAIN MACHTNE ... | 27 vac_ioc | =) op-mannuakscc.pat - .. |[E]Mysal archiver's we.. [% AN P aavem
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Sub-system overview
Information about sub-system
Navigational links to individual sub-system / historic plot etc.

/3 Mysql Archiver's Web Server - Microsoft Internet Explorer -9 =l
File Edit Yiew Favorites Tools  Help | :,'
ks A Y oy " > f
GBack - J - \ﬂ @ __l\l | 7 ! Search ‘:,/‘\'\./ Favarites {‘;{| - == ﬂ - _] 3
Address |g‘| http: {172,244, 80/ sys/CRYO_DEL_SY | Go
AI

EPICS MySql Archiver

Historic plot

System: CRYO DEL 5Y

Sub system |No of parameter
PRESSURE 7
TEMPERATURE |14
LINK FORCE |13
LEVEL 7
Cv 4
FLOW 3
He Plant View |13

]

@ I O B
Wistart| | @ 1 e | &5 scc mam MacHL. . | @7 vac_ioc | = op-mannuakscc... |[&1Mysal archiver.. Y untitied.brop - Paint | [% AN @ ey a3aFm
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On-line monitoring of system parameters

Displaying latest value, time stamp and status of individual parameter
Navigational links to individual system / historic plot etc.

3 MySql Archiver's Web Server {refresh rate = 10 sec.) - Microsoft Internet Explorer o | ﬁ'|_|
File Edit ‘“iew Favorites Tools  Help | ;’,’
O Back ~ J - d \ELI ;‘J | /._- ) Search \j’\-{:z Favorites Q-‘:‘ = ﬂ - ﬁ ‘j&
Address I@ htkp:f{172,24.4.80)sysvacuur/subMain_machine j Go
-
EPICS MySql Archiver

Historic plot

System: Vacuum

Sub-system: Main machine

| Marne |Value | Time stamp | Date stamp | State | Log type Description

| VAC_MM_BC2 1.110e-07 | 15:24:33.304 | 2012-1122 OK  scan

| VAC_MM_BC3 6.608¢-08 | 15:24:33.304 | 2012-1122 OK | scan

| VAC_MM_BC4 0.000e+00 | 15:24:33.304 | 2012-1122 | OK |

____-__

| VAC_MM_OVC 4.610e-06 | 15:24:33.304 | 2012-11-22 | OK | scam

| VAC_LOLINER 7.225¢-02 | 15:24:33304 | 2012-11-22  OK | scam

| VAC_TPLINER |7.490e-02 | 15:24:33304 | 20121122 | OK |  scan

It

|&] pone ’_I_I_I_I_|O Internet

I 5tart| ReR= | B sccmam MACHI...l & ] YAC_ioc | | OP-Mannuak-SCC. .. ||@ Mysql Archiver'.. YW untitledl.bmp - P... | |f{9 AN Y Hgh 3:39pm
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Historic analysis
v/ maximum 5 parameters on same time scale
v upto 24 hours data
v facility for downloading data as spread sheet
v’ historic plot, an image (png), available for downloading

/ Mysql Archiver's Web Server - Microsoft Internet Explorer =151x]
File Edit Wiew Favorites Tools Help | :;'
h A =Y Jn . -
eBack ML =2 B \ﬂ \g __l\J | P ) Search \."/‘\_\./F aaaaa tes {‘}| = ﬂ < _J ﬁ ﬁ
Address I@ T&param3=VAC_C_VOLT&param4=VAC_BA_PHASEB:param5=VAC_AC_PHASE&dayFieId=2D&monthFieId=02&yearFieId=2011&J:imeFromFieId=DD%3nDD%3ADD&spanFiald=24+hourj Go

D
Parameter 1: [vac_mm_sC2 =] Parameter 2: [vac_s_voLT =] Parameter 3: [vac_c_volT |

Parameter 4: [vac_earrase  »| Parameter 5: [vac_ac prase  +]

Day: [20=] Month: [0z=] Year: [z011 =] From: [oooo0 =] Span; [z4howr =] Newsearch |
Right click & save data file

Ha & Lfll From 2011-02-20 00:00:00 Tao 2011-02-21 00:00:00
—

3.22e-00

2.51e-06
[a¥ ]
& 2.d0e-06

|
£ 1.0%-06
|

21,5906
=
1.18e-06
7 .60e-07 frsenla o iy e H*—"M“" e —

|

3.60e-07

54 . 5680

480028

R \ JWW [_r;—._J———Lr“’-u S

———

5
= 3¢.2723

=
o 27.4070
|
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Historic analysis (an example)

December 6, 2012

F.63e-06
H.zze-o8
z.gle-08

ca

8 z.d0e—08

]

= 1.99e-05

|

2 1.50e-08

=
1.18e-06
T .568e-0F
F.E0e-—0F

Sd .8550
48 .0028
41 .1375

34.2723

27 .A0F0

Zo . 5415

YAC_B_YOLT

13 .6765

5.5112

—5.40e—0Z

557510

51 .43549

dd _1z17

35 .8071

29 4925

221779

YAC_CYOLT

14 .8633

7 .5485

Z.39=—01

180 . AGE50

159 6976

135 .9292

118 .1609

a7 3925

FE 5241

VAC_BA_PHASE

55.5557
35.08749
14 3190

173 3050

153 _FOSS5

134 .1120

114 5155

94 .9190

FS5.3225

YAC_AC_PHASE

5572650

36 .1295

16 5330

From Z011-02-20 00:00:00

To 2011-02-21 00:00:00

S . e L,«-lﬂﬁv"'kﬁ‘-‘“”‘“” ———
4—l“’i# N s S — —_—— J4ﬂ4]¢
|—| iy
} L —_ ]

L — T A
b 1

T = = = =3 = = = =] = = e = = = =3 = = = =] =3

= ur o = = = = w2 = = K o w2 o = = = = w2 = =l

= = = = P & = & & = = I = = = I & &= & = =

= = = ol ol o t = = LT u = = = o =l o w1 = = uz

- T~ - I~ - S - - S T N

Time stamp (hhimm:ss)
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Add / Remove / Modify parameter

v facility for adding / removing / modifying archived parameter
v’ changing archiving mode (SCAN to MONITOR or vice-versa)
v’ changing archiving interval

v’ User authenticated facility for protectlon

7 MySql Archiver's Web Server (refresh time = 10 sec) - Microsoft Internet Explorer = 18] %
Ple  Cdt  Vew Favorkes Tooks Mebp &

@M-J-x' .’.'.] ;/m ¢ Faverkos <) AT B o s §

Address !Q} hRtpeff172.24.4.80/passwordhuser madminestr atorspassmordemy S ch :] Go

EPICS MySql Archiver

(*For Addition all fields are mandatory)
Parameter name*: [
System name*:
Sub-system name*:

Log type*: [« ]

Log interval*: i sec
Operation*: (i
 Subent |

=

j © Intonet
d~9~t| Bod® £ SCCMANMACNE VA... | 2 VA i | = coasrrusl-scc o - ||ums¢nmver' we. % 1)(0 i) 4:06PM
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Example System overview
Hardware: Dell PowerEdge 2950 server
dual Intel Xeon E5320 (2 x 4MB cache)
Intel 5000X chipset
4 x Hot swappable SAS drive with RAID 5 configuration
Software: RedHat ES 4.0 Linux
MySQL server, Version 5.0.22
GD image library, Version 2.0.33
EPICS base version 3.14.8.2

Performance

v Around 100 control parameters of various systems e.g.
Vacuum, RF, Main magnet, Cryogen Delivery System (CDS), LHe plant
v An average of 50 parameters per second
v’ third party system e.g. CDS logs parameter data directly into database
v" All parameters are logged with time stamp available at archiver
Hence users get a snapshot view of system parameters
v Running satisfactorily for a considerable period of time resulting into a
data volume around 200GB.

v’ Helps to resolve important inter-system dependancy related issues
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Future development
v ideally......... no limit
v’ More advanced dynamic features in user
interface part i.e. web pages
v’ Facility for incorporating user defined
mathematical operation on archived data
v’ User requirements may come in future
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Thank you
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