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1.1. Imjector Overview

* 600-m-long e-/e+ Injector Linac for 4 independent storage
— 50 Hz, two bunch operation K

* Collider rings (top-up):

— SuperKEKB e-/e+ (under upgrade)
e ¢-: 7GeV, 5nC
 ¢t+:4GeV, 4nC (w/damping ring)

* Two light Sources:
— PF: e-, 2.5 GeV, 0.3 nC (top-up)

— PF-AR:e-,3 GeV, 0.3 nC (twice daily injection)
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1 2. Injector Linac Upgrade for SuperKB i

Low emittance photo-cathode rf gun
— 1 nC, 100 mm-mrad (KEKB) => 5 nC, 20 mm-mrad (SuperKEKB)

* Component alignment and fine beam control for low emittance
preservation

e New positron source (Flux concentrator), damping ring
« Timing system (new bucket selection system including DR)
« Beam optics development for 4 ring simultaneous top-up

e Main ring commissioning: Oct. of 2015 (or later)
B A
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2.1. Control System Overview

* Previous system

— RPC-based control software (in-house)
— Text-based parameter management and logging

— Server
* Tru64 UNIX (HP AlphaServer DS20E)

— Operator terminal

* Touch panel, X terminal (Tektronix)

Touch panel OPI
5 (PC (BASIC), touch panel, jog wheel)
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2.1. Control System Overview (cont’ d)
e Current system
— EPICS based Control System
e Base R3.14.9, R3.14.12
 EPICS Archiver, EPICS CSS Archiver
« EPICS CSS Alarm

— Server machines (x17)
* CentOS 5.10 (x86_64)
 HP blade BL460c G1, BL680c G5, 1U/2U server
» Storage: NetApp FAS3220, FAS2040, FAS2020

— Operation terminal machines (x10)
 PC (Windows 7/CentOS 5.10)
e Tcl/ Tk, SAD(Strategic Accelerator Design) —— PYthOIl, SAD, MEDM, CSS

)
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Linac operation status via Webpage

« Based on WebSocket technology w/ Node.js.
» Linac operation outline is provided.
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Redundant NetWOrk  Wireless LAN controller

e Wireless LAN
— - | PA= B/
Aruba for klystron gallery (AP-65 x12) “ A “&é (C3750-X x6) |
— Motorola for tunnel (AP6532 x10) ’ - 7. .-

» Access point is installed in klystron

gallery.
* (Collinear antenna i1s installed in tunnel

* (Core switch x6 | (Motorola RFS6000)
— Cisco C3750-X s -
» Edge switch x45 \\h/__ e R ey
— Cisco C2960-S “ A% -, 24 l
\\‘ 259'% I Core switch
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2.2. Local Controllers

Event-based timing system 25
(MRF EVG-230, EVR-230RF)

PLC Magnet (363) 59
Vacuum (333) 26

Klystron (5) 5

Charge integration interlock 3
Network attached power Magnet (105) 105

supply

Linux-based PLC Profile monitor (100) 30
Embedded Linux Klystron (66) 66
Data logger (CHINO) Temperature (690) 28
Timing watchdog (15) 15

Oscilloscope BPM (100)
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SCTVCIS.

2.3. EPICS 10C

* Originally, existing control commands and library (RPC based
house). They have been replaced by EPICS IOC wrapping existing
commands, and recently Native EPICS 10C.

e Almost EPICS IOCs are running on VNC server 1n several blade

« EPICS gateway servers between Linac and KEKB, Linac and PF.

vay #f Y274 GEE 7T & ¢

Ve ¢ 10A108 (g) A 8:08:05

ms_mag_magplcl-B3.cmd e

ZrAN(F) WEE) FR(V) HWF(T) 7(B) ~WTF(H)

2014/10/10 08:08:05_318025 OF_16_41 LI3MG:0F_16_41:0CPREAD: pasynComson—>connect]

2014/10/10 08:08:05318062 OF_16_41 LI3MG:0F _16_41:0CPREAD: Protocol aborted

system error - Connect ion refused []

[] ms_mag_magplcl-Cl.cmd
27 AMF) @mE(E) FR(V) WFR(M HF(B) ~WT(H)

system error - Gonnect ion refused [

-|lollx

Group

X

2014710710 08: 08: 05261574 OF_16_24 LI3M6:0F_18_24:0CPREAD: pasynCoason->connect

FL_15 IntlkStatus 1OC

=]

|

0O failed: [Z|| O failed: = 3
2014710710 08: 08: 05261640 OF_16_24 L1346:0F_18_24:0CPREAD: Protocol aborted

=] ms_mag_magplc2-C1l.cmd [=1(F3
27 AMF) fk(E) FR(V) WR(T) #7(B) ~AT(H)

D

2014/10/10 08-08-05. 285883 OF_23 13 L13WG:0F_23_13:0CPREAD: pasynCoamon—>connect
O failed I
ﬁﬂﬂﬁllﬂll 08: 08: 05.285915 OF_23 13 L13#6:0F_23 13:0CPREAD: Protocol aborted

[] ms_mag_magplc2-D1.cmd NI
FrAMF) @WR(E) (V) WR(T) 5F(B8) ~aFH)

2014/10/10 08-08-05.316781 00_21_21 L13WG:0D_21_21:OCPREAD: nsyvﬁ-n»)mru:l_
O failed -
ﬁﬂﬂﬁﬂl‘m 08: 08- 05.319585 @D_21_21 L13#6-0D_21_21:0CPREAD: Protocol aborted 1k

=] ms_mag_magplcl-B4.cmd -/olx
Z7AM(F) fmR(E) FR(V) HHR(T) £27(B) ~NF(H)

d {create_intr_chan) [2]
2014/10/08 14:50:29.206 0D_17_41 Warning — 5RO rot operat ioral
0D_17_41 wxiSroEnable ¥I: operation not supported

2014/10/08 14:50:30.074 0D_17_41 asynépib:pol |Aedr srofnable

27 AMF) @mE(E) FAR(V) WEF(T)

5 7(B) ~NT(H) ’

D

201410710 08: 06 04561157 0D_18.23 LI3WG:-0D_18_23:OVPREAD: pasynCommson—>connect e
O failed: -
i[ﬂlﬂllﬂll 06- 06 04-561212 0D_18_23 LI3W6-0D_18_23:0WPREAD- Protocol aborted

wpf _timeout_handler("LI3MG:FLPLC:UAY" ) :2014,10/10 03300:04,141872

npf_tineout_handler("LIZHGIFLPLCIUAY" 152014, 10/10 03:15:04,821480

wpf_tineout_handler("LIZHGIFLPLCSUAY" ) :2014,10/10 03:30:04,635112
mpf _tineout_handler("LI3HG:FLPLC:UAY" ) :2014,10/10 03:45:04,024715
npf_tineout_handler("LIZHGIFLPLCIUAY" 112014, 10/10 04:50104,483232
npf_timeout_handler ("LIZHGFLPLCIUAY" 12014, 10/10 05208:04,014886
mpf _tineout_handler("LI3HG:COPLCUAY" ) :2014,10/10 0B304:30,324536
npf_tineout_handler ("LIZHG:FLPLC:URY" ):2014., 10710 0B:30:04,308927
npf_timeout_handler ("LIZHGFLPLCIUAY" ) 2014, 10/10 05133146, 4747439

Safety
Monitor
RF

wpf _timeout_handler("LI3MG:FLPLC:UAY" ):2014,10/10 06358:42,36609L

npf_tineout_handler ("LIZHG:FLPLC:UAY" ):2014.,10/10 07:50:04,683157

(] ms_mag_magplc2-D2.cmd _m]x

274 0(F) fmHk(E) FR(V) wx(T) #7(B) ~NF(H)
2014/10/10 08:08: 05. 005 GD_22_32 vx i ConnectPort error 172.19.75.194: RPC: Renote(+]
systen errar - Connect ion refused

(]| drutetipt:

[ ] ms_intlk.cmd NI

tesh

[E

Magnet

J\l

274 (F) @E(E) FR(Vv) WF(T) #7(B) ~WIF(H)

Chino Datalogger 1QC

=

=]

GrVHetupT: s+ MpT_t ineout_handler ("LIIMG:24_F") :2014.10/10 07:50:32.124598 it (=)
dryMetMpf: =+ npf_tinecut_handler ("LI3MG:2DR"):2014.10/10 07:50:32.124632 #+
e Mpf_tineaut _handler ("LI3MG:1C_F") 2014 .10/10 07:54:00.122554 4t

2014/10/10 08:08:05. 005 0D_22.32 -1 autoConnect could not connect
I

droMetMpf: +xx npf_tinecut_handler ("LI3WG:2DR"):2014.10/10 07:54: 00122594 e
110

B ms_mag_magplc2-ALcmd X

Zr4N(F) WRE) FR(V) HR(T) $7F(B) ~AF(H)
2014710408 14:14:58 663 3Y_16.T wxiCreatelrgChannel WXI: operation not supported|*
{create_intr_chany
2014/10/08 14:14:58.663 3Y_16.T Warning -- 3R not operational
SY_15_T vxiSrgEnable VEI: operation not supported
EHNHUIUE 14:14:68 5 Rib:pol lAddr srgEnable

Terminal (9)

\@\ | &8 Terminal (3)

1 1 e

[2] 23539

[tp@lchats ~15 I

devChinolog

ergency cade For
ergency cade For
ergency code For
ergency cade For
sages uere disca
ergency code For B
ergency cade For
ergency cade For
ergency code For
ergency cade for
ergency cade For
ergency code For
ergency cade for
ergency cade For
ergency cade For
ergency cade for
ergency code For
ergency cade For
ergency cade for
ergency code For
dewbhineLog Energency code far
dewChincLog Energency code for
dewGhincLog Energency code for

Vacuum
Operation

Timing

Temperature

# of IOCs
(153)
2

48
57
19

21
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2.4. High Level Application

* Orniginally, many HLAs have been developed by Tcl/Tk
and SAD scripting languages.

* They have been replaced by Python scripting language.
— Parameter management (save/restore)
— Beam Orbit Display
— Auto RF conditioning
— Beam orbit and Energy Feedback

138 fate
Virtual Touch Panel Linac PF-AT e- Study Orbit AnalyzerLine
A sector STC

File test Showlog

Magnet Kly single Trig single

Magnet ALL ACCISTB

12
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2.4. Data Archiver

EPICS channel archiver and CSS archiver are used for redundancy.
Web-based EPICS CSS archiver viewer has been developed in-
house.

All PVs (~ 42000) are recorded in every 10 s.
2 GB/day for each archiver system.

EPICS archiver viewer EPICS CSS archiver viewer

13
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2.4. Operation log (e-Log)

* Web-based e-Log (in-house)

* Flex 4.6, PHP, PostgreSQL 9.3.4

» For each shift, it includes operator name, operation outline, trouble,
schedule, ......

» Image file 1s available.

e Many information can be automatically updated in real time.

V7MY —F —: iR REA AL — - i R0z, kI &

l STEILA | STBK

B
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2.4. Project management
* Redmine: Project management Web application

-t

* Wiki: Knowledge base and manua
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3. Summary and Future Plan
* Summary

— Control software: (KEKB => SuperKEKB)
« RPC-based in-house system => EPICS based system

— Server and Operator terminal:
e Tru64, X-terminal, touch panel => Linux (CentOS)

— High level application:
e Tcl/Tk => Python, SAD, Web-based application

 Future Plan
— CentOS 5.10=>6.Xor 7.X

— Virtualization of server: VMware Vsphere on new

blade server (under test)
16
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