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Controls Our top 5 Objectives ‘

» Scale to 1-2 millions PV'’s

» Fast data retrieval
» Users add PV’s to archiver
» Zero oversight

» Flexible configurations on a per PV basis
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Gontrols Status o

» In production

— Small accelerator program called TestFac
* Accelerator R&D like Xband

Running for a month

24903 PVs

0.2GB/day

25.34 bytes per event

» FACET/LCLS/LCLS2 next
— LCLS on our test stands — 16G/day

» Targeted at machine physicists and operators
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SLAC
Archiver Systems

Archiver Viewer

DMZ

FACET Archiver LCLS Archiver
Proxy/Appliance Proxy u TS AT

Appliances

FACET PV LCLS PV
Gateway Gateway

e TestFac Archiver
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Controls Components '

Self discovery and
———inter appliance communication———»
to other appliances

Engine
[Tomcat war)
o Short term store
2 (PB files)
& {Ramdisk) .
ETL 5 A
ol Long term store
(Tomcat war) g ETL z3 (PB files/Compressed)
= ¥ s (SAN)
o B
]
Medium term store
Data Retrieval (PE files)
[Tomcat war) (55D/SAS)
ArchiverAppliance_[L
F

)
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Scale by clustering appliances

Self discovery and
ter appliance

| t0 other appliances

T — T

(Tor Self discovery and
ter appliance
to other appliances

f— |

5 Eng Self discavery and
] ter appliance

Tome:
L ‘ to other appliances

Data
(o
E| Engine
(Tou (Tomcat war) ‘
Short term store
(PB files)

Self discovery and
ol appliance
to other appliances

| Engine ‘ il I —.‘ ApaChe Clients

(Tomc - Self discavery and A <—
with

appliance

a | —~ mod_proxy

g
(Toi Self discovery and

e : _balancer

to other appliances

o)

Data R|

Data
(Ta
E| Engine
(To (Tamcat war)
g Short term store
-3 (PB files)
k= (Ramdisk) =
E 38
Data R| ETL s Ex
8 Long term store
G e 5 ETL z 5 (PB files/Compressed)
g 88 (SAN)
@
Medium term store
Data Retrieval (PB files)
(Tomcat war) (SSD/5AS)
ArchiverAppliance_f

ETL —

)
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Archiver System Deployment in SLAC

/ Archiver System with Single Applinace \
facet-archapp < PV Gateway «—
Apache HTTPD Proxy I0Cs
S
(”' Archiver
\_ Viewer / —
\ o {LTS /
K Archiver System in a Cluster Mode \
/ Icls-archapp0 \
Icls-archapp | «—— Icls-archapp1 «— | PVGateway |<«— u IOCs
Apache HTTPD Proxy ™ Icls-archapp2 ‘/
with mod_proxy_balancer
”""Archiver\\'\\
\_ Viewer /
.S o Ceaa—
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Controls SLAC specific constraints

»We “buy” storage from IT
— RAIDed for redundancy
— Tape backup
— Lots of support/infrastructure
— Located on their network

Murali Shankar
Luofeng Li
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Controls Multi stage .

Channel

Access Eng lnie

N/

hort term Medium term Long term store

store (STS)  store (MTS) (LTS)
(1 hour) (1 day) (1 year)

GBl/s
matter

ETL

(Extract/Transform/Load)
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Keep track of capacity

% |25 [=] M@ Pagetof1® W &

Instance Name |Status [PV Count |Event Rate |Data Rate (GBlyear) Write thread
secondsToBuffer=10
test-arch ¥ Waorking | 116878 3.541.82 2.366.43 — > riitng At &

rate of 70K/sec

Time consumed by Writting sampleBuffer to PB (in seconds) |0.49
Total number of ETL{0-=1) runs so far 23
Time spent in ETL{0->1) (s) 122
Percentage of time spent in ETL{0-=1) 35
. Each stage
~ is measured
N—
Total number of ETL{1-22) runs so far 3
Time spent in ETL{1->2) (5) 125
FPercentage of time spent in ETL{1-=2) 047
f_’! A_q Murali Shankar
e | . \ 3 Luofeng Li
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Controls Capacity planning '

» Use measured performance of each stage to
compute capacity consumed

» Use a minimax algorithm to automatically
assign PVs to appliances
— Find resource (stage) with most utilization

— Use appliance with most available capacity in
this resource.
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Users add PVs
Controls .

EPICS Archiver Appliance for Test Facilities
N ——

This is the archiver for Test Facilities. If yvou have any guestions, please contact Murali Shankar or Jingchen Zhou.

To check the status of or to archive some PW's, please type in some PV names here.

BPMS:XT0L1:461:X
BPM5:XT01:461:7]|

Check Status ] [ Archive ] [ Archive (specify sampling period) ]
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Archive PV workflow

Gontrols

» Gather information about PV

— Measure event rate and storage rate
« Use ca_monitor for a minute

— Additional information

* |s this an alias?
« What's the RTYP?
e Alarm limits, ADEL and much more

» Use this info to make “intelligent”
configuration decisions.
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Controls Python based policies '

» Use policies to decide
— Monitor/scan?
— Increase sampling period for large waveforms
— Skip a stage?
— Keep a sparsified version of data using avg.
— Fields (HIHI, LOLO etc) to automatically archive.

» All of this Is on a per PV basis.

» Zero oversight
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Data retrieval
Controls .

» Clients get data over HTTP

— PB/RAW - Binary format over HTTP

 Serialized using Protocol Buffer
* ArchiveViewer
 DataBrowser

— JSON over HTTP
« Python

— Matlab over HTTP
— CSV/XML/SVG/Others
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ArchiveViewer

| ArchiveViewer - Unt =)

File Edit View Tools Window Help

Default = Include Sparsified Data |Yes |v| | search | = -

| Start |-1d
End |now
| new formula || add || remove || clear |
| : bottom |+
WPIOKTO 05:PR
|MainRangeAxis|v| |
Max
Min [] Keep Ranges (|
Type |n0rmaI|V| |Ieﬂ |v | Plot O

|
JFreeChart For Time Plots | JFreeChart For Correlations | JFreeChart For Waveforms | i

¥

P I0:XTO0 205 PRAW (0:1Cannot determine units)

1.50

1.28

1.00

075

0.50

Main Range Axis

025

0.00

04-21-12 12h 04-21-12 1Gh 04-21-12 20h 04-22-13 00h 04-22-13 0gh 0
EEEE N I m mEE B  mmm o N TiMe AME @@ eEEem s mn s E > Y ||

NN R R

LU

INFO: Retrie es fo 101 w205: | in ms’
Apr 2 2013 10:19:22 ¢/ DiCs. ewer.clients.appliancearchiver.RawPBPlug

INFO: Retrieved data for 1 m

)

LAG
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CSS Databrowser

Contre!®— i —— °

|| File Edit CS55 Window Help
[ | + =
[iCiE (B i~ R it
| = [ mEw C css
47 Archive Search &3 l T3 Mavigator = O ||} *<Mot saved to file> &3 l
URL: Ipbla\nr:ffte;tfac—alchapp.slacstanfold.edufletlieval VI ;?? | ke “||"|$ 1= @lliﬂ-?l D@. | f\l"@” |_'|,‘§]| <
Mame Description Key 10_:
pbraw://testfac-archapp.slac... EPICS Archive app 1 g ]
L g
Pattern:  VPIO:XTOL:W205:PRAW - ]
@) Add.. ) Replace search results DReg.Exp. 7 _:
PV Name MName 6
| VPIO:XTO1:W205:PRAW pbraw://testfac-archapp.slac.s... | : ]
4
3
2
1 4
" r—r-—r———r—r—
2013-04-22 10:32 10:36 10:40 10:44 10:48 10:52 10:5¢
10:25:45
Time
— WPIO:XTO1:W
E Properties &2 ]ﬂ Export Samples|
Traces | Time Aus | Value Axes | Misc. |
Show  Itemn (PV, Formula) Display Mame Col.. %
M VPIO:XTOLW205:PRAW VPIO:XTOL:W205:PRAW |
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Controls Sparsification '

= ArchiveViewer -

File Edit View Tools Window Help

Default | - Include Sparsified Data |"r'es |v| ‘ search ||I'.|'IainTimeAxis |"|

| Start -7 d

End |now
new formula | | add | | remove | | clear |

mean_3600(VPIO:XT01. W205 PR

|I'.'1ain Range Axis |v| ‘

Max
Min I:I
Type ‘normal |V| ‘Ieﬂ |v

I

JFreeChart For Time Plots rJFreeChart For Correlations rJFreeChart For Waveform.,

B mean_36000WP10:ATOoA 205 PRA (1 :1Cannot determine units)

Compute avg

@ 070 with a bin size
S ous of 3600

& o.00 seconds

g 0.55

0+15-12 094-16-12 0F16-12 0F-17-12 0F17-12 094-12-12 0F-12-12 04-19-13 0F12-12 03-20-12 0F-20-12 04-21-12 0F-21-13
Main Tifme Axis (PST

EREIEINENESELDENILN DS
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Controls Sparsification '

» Can be precomputed during ETL and stored
— If present, we'll use it
— If not, we’ll compute at runtime
— Precomputation be specified on a per PV basis
— One can always go back and specify later

» Using Apache Commons Math
— Average, RMS, Stdz...
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Gontrols M gm tul 5

» Add PVs using the web based Ul

— Let the archiver compute sampling period+mode
— 10C engineer specifies this

» Ul for monitoring appliances, storage
» Ul for ChannelArchiver integration.

» Lots of reports
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Controls SCripting .

» Every call that is avallable to the Ul Is
available for scripting

— Plus some more.
— Many examples in Python.

» Serves many purposes
— Diagnostics/Nagios integration
— Changes to multiple PVs
— Specify archiving in IOC INFO fields
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Controls Scripting example '

lookupIOCEngineerForPV

httpclient=httplib.HTTPConnection (

wiName: )

)
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ChannelArchiver Integration
Controls o

» Proxy ChannelArchiver XMLRPC data
server

— No “import” task at installation

» Upload ChannelArchiver XML files

> Facilitates transition from ChannelArchiver.
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Controls Transparent CA proxy )

| | Start |03/28/2013 00:00:00.000

Data from
| | End [03/30/2013 00:00:00.000 | .
new formula | | add | | remove | | clear ‘ m. app“ance
. om | ¥
Data 01:TMO1:M1_CH1_TEMP [ | |Mﬂm — |v‘ |
thru CA Max ’
proxy . Min A k’eep Ranges
— \\\\ Type |n0rma| |Y| IEﬂ lf" Plot

[ ||
l/ JFreeChart For Time Plots | J Zhart For Correlations r JFreeChart For Waveforms | .

A %
ﬁii{

W APC.LTO TG :I‘u11_CH1<YEhr (14H1.605: 143 4950egF) \
143.00

14275
14z .50
142 .25
14z.00
141.75

Main Range Axis

03-28-12 OGh 03-28-12 12h 03-28-12 12h 03-20-12 00h 03-20-12 06h 03-20-12 12h 03-20-12 12h
Main Time Axis (PST)

e | 2 2+ 3+ o] &~ lral T | . |

)
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Customization
Controls .

» Will definitely not meet everyone’s
requirements

— Site specific builds
— Persistence of configuration
— Storage

 Serialization using Google’s Protocol Buffers - chunk/PV/time_partition
« Written on top of Java NIO2
« Simple interface for other implementations.

— Alternate type systems

f_'! A.‘. Murali Shankar
- | = \ 4 Luofeng Li
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Controls Archiving EPICS V4

128 .
Amplitude

» Proof of concept -
m/#fStart up a V4 SIOC - PV with complex ty
“I — Store as byte array using'v4 serializati

« — Retrieve‘and plot using gnuplot.

48 -

f_'! A.‘. Murali Shankar
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Controls Quickstart ‘

» Easy to try it out
— Setup EPICS environment variables.
— Download tar.gz and untar
— Download tomcat
— Run shell script

Murali Shankar
Luofeng Li
Jingchen Zhou




Installation

Gontrols

» Create appliances.xml

» Create policies.py

» Install script that installs on one appliance

— Expect most people will develop their own
iInstall/upgrade scripts.

— We have our own install/upgrade scripts.

sh-4. 1%
sh-4.1% ./install_scripts/single_machine_install.sh |

Murali Shankar
Luofeng Li
Jingchen Zhou




Installation @ SLAC

» Centralized, shared repository

— Archiver appliance software

— Required packages (Tomcat, Java etc)

— Tools/scripts

— appliances.xml and policies.py for all accelerator programs

» On each appliance

— Tomcat containers hosting appliance components

— One container per component
o -XX:MaxPermSize=128M -XX:+UseG1GC -Xmx4G -Xms4G -ea

— MySQL hosted locally on appliance.

f_'! A.’: Murali Shankar
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Controls Machines/Storage @ SLAC '

» Appliances are Dell servers with

— 128G memory

— Two hard drives for system OS
— RAIDed 10k RPM SAS (for MTS)
— A integrated RAID controller

» Storage

— STS — System memory — Hourly partitions
— MTS — Mirrored SAS drives — Dally partitions
— LTS — ZFS from IT mounted using NFS — Yearly partitions

Murali Shankar
Luofeng Li
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o
»-XX:+UseG1GC
— CPU Is steady
* Engine 10%
* Others 5%
L i i (i i [l i el
| f
I
c il _ﬂ_.d--*""”f L~ g / i }J (
piiIEESs ol
10 |~ —— 1
L d |

=
)

® Murali Shankar
Luofeng Li
Jingchen Zhou

=z

: I,
o

=z

>
er
o]

m

m

m

o

5



Recent features

» CSS Databrowser integration

» Support for resharding
— Move PV between appliances

» Embed JCA/CAJ
» Handle out of space issues gracefully
» Get DESC as part of retrieval request

» Hooks for site specific modifications

Murali Shankar
Luofeng Li
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Future directions

Gontrols

» Support for new storage technologies
— HDF5 — Nikolay Mailtsky (BNL)
— Object Storage - Amazon Glacier

— Matlab storage p

» Integration with c

ugin

lents.

— More mime formats

» EPICS V4 support
— Add support for V4 normative types
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Documentation

Controls
» Hosted on sourceforge
» Google EPICS Archiver Appliance
> Try It out with the quickstart

Murali Shankar
Luofeng Li
Jingchen Zhou
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Controls Questions .
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