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 DEVELOPMENT OF EPICS PACKAGE FOR SMALL SYSTEMS
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Abstract
EPICS is a control software toolkit, which was developed for large accelerators. The original EPICS assumes

to use VME-bus computers and a commercial license of a real-time operating system (VxWorks). However, recent
EPICS (version 3.14) can run on many operating system, such as Linux. Thus, EPICS can be introduced at a
considerably lower cost than before. We are developing a customized EPICS package, miniEPICS, for small-scale
accelerators and experiments. In this paper, we report on the development status of miniEPICS.����EPICS�����(miniEPICS)	
�
1 .�
��
1.1 EPICS���

EPICS (Experimental Physics and Industrial Control
System)��1990���LANL����������� !"ANL����#$%&�� !'()*+,-./0123453�6789:;<=�>?@3#ABC'DEF1990�G��H1IJK;<�LMENOCPQ�RSTUVWX�W.NOCPQ�*+Y.ZY[\]"̂_ÙHa.bc'Dd.FeYfghijYk��lhEIJKmno'NOCPQ�pq6(rsatu�vrafg�wgxyUzW-.F{kH|}h~�����UEPICS���fg[1]F

EPICS���W'���Y��YH1IJKmn���,-����h�:�����>�U��,-�wE[2]F��'�����YLANL, ANL-APS6�Z�a�TJLAB�BNL-RHIC�SLAC�p/��!�
SNS��n�!h�UEPICS6�:a�wEF 3�B¡'��DESY-Cryogenic(HERA,TTF)�PSI-SLS�
BESSSY-II�Diamond��n�!h�UDEF�¢�'��£¤BEPC-II��n�!�¥¦SSRC��n�!�W.�§'�KEKB�J-PARC��n�!Ü©��
EPICS6�:a�wEFª (Cyclotron, RIBF)���«¬­(®̄°TAMA300-±²)�'kp/��,-�wEF
1.2 EPICSY³�

EPICS;<=�>?��OPI (Operator Interface)�
IOC (Input output Controller)́µ³�,-E�¶1!F·̧�OPI��¹º»U�IOC��VME-bus¼_xU½¾-�¿.F��ÀKEKB;<=�>?'��20-30­YOPI�Á�Macintosh�Âº»U1-2Ã©678!�LfÄÅ100­YIOC�VME-bus¼_x!'³�,-�wEFIOC'�WindRiverÆY
VxWorks 5.4U½:,-�ÇY¥'EPICS 3.13UÈd�wEFKEKB;<=�>?UÉgÊË]�26ÌÍ�¥d�wE[3]F�E-mail: norihiko.kamikubota@kek.jp

¶1: EPICSY³�
2 . EPICSÎÏÐÑ
2.1 EPICS3.14�Ò|}Ó

EPICS IOC���VÔhÕ:Ö�#4×?OS (Vx-
Works)UØÙ'Dd.Fáa�EPICS 3.14�2002�12ÚÖÖ3�!'�VxWorksRS�3ÛUÜ¿Ý�µ-��Linuxh�ÞßNOC6àá�]Yplat-
form'âãäEfg�hd.[4]Fe-�fX�·̧
VME-bus¼_xY½:6åæ�a�w.IOCp/��PC-Linuxh�çYIO=�>?Y��Uèé�hd.F

EPICS���]YH1IJK'Yê�Yëì�íîï,-.VwÊðñ�òóT�9:ñ678FaáÒ|}hô#3õ��d���öc����C�VxWorks"VME-bus¼_x!U÷ø�V́d.F
EPICS 3.14Yù��fX�Ò|}ÓúYEPICS��YûU*́-.FW.�EPICS 3.14'�OPI�IOC6)üLinux-PC�ýþµ-E.Z�ÿ­YPC'EPICS;<=�>?6�áe�,�èé�hd.�¶1!F����J-PARC�MxK�ã���ÿPCYEPICS=�>?67ï��'Y�ìU	h¾-�wEF

KEK'�Ò1IJKúYEPICS��Uä'��
µ-�wEFKEK-ATF�YRF-GUN�ìn�'��
Linux-PC'PLC (
�)�CC/NET���!6;<äEEPICS;<=�>?6���F2004���RF=�>?���ã�±²��4U��a.[5]F
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2.2 EPICS��Y��Í'�ä��EPICS;<=�>?U�ZÉ���À�ö����d�������hwp/UDEF
(1) EPICS'���=�>?6³�äE��]��Y@3#́µØÙhkY6��	
äEØÙUDEFaá�ö�����-6	��¿́¾́µhwF
(2)
�Y@3#6ÿ
ÿ
×%�C3#äEØÙUDX��oU��'DEF
(3)ö��UØÙh����¥��õÖ"xKI/O6��äÉ�wg~����6�a.¬Ü��awF���a��ëì�Y�MÞa�EPICS6��äEe���awYU��'DEF
3 . MINIEPICSÎ��
3.1 EPICS distribution package

Linux�EPICS6 !a�
fgFLinux'��
RedHat�G",-Edistribution packageU#ra�wEF$%�emacs"gcch�Y@3#&DEw�
linux.orgYlinux kernel6'/'download/installäEe��DWXÞwFáaEPICS 3.14��b���linux kernel�t(äEEPICS Base�)*�+�@3#'DEmedm"vdct',�'̄'Ydown-
load/install6,Zµ-EFeYfgh����Linux�LMEReadHatYfghEPICS distribution packageUW�S�ahwe��-.äE���EF
3.2 miniEPICSY/0eYfghijY1�Ò|}Ó�IJK"2ª�ì!�3sa.EPICS distribution package645a�KEK'*+6�Z.kYU�miniEPICS'DEF
miniEPICSY+�67�89YrX'DEF
(1){ÒÿLinux-PCµ́EPICSU:âèé
(2) I/OxK�a�;BC<3=×%43O>3�678PLC67ó
(3){?@ØÙh+�@3#Y
6àá
(4)AwB%õ#�ö���M¬Ü6:CäEhL�{D��ÿEY×%�C3#CD�W�Z�ö��'këì�FÙ'EPICS×%�C3#6èé�äEe�6G��wEF×%�C3#H�Iï�
dummyÊË'EPICSUâãa�ÇYHconfigYJK'�xPLC(��YÊË)�LM,þ.wF

miniEPICS���á̂óYÙN6"ÿ��äF
3.3;BC<3=2O×�

miniEPICS*+¼Ã'��;BC<3=2O×��;BC<3=×%43O>3�678I/OxK!6®Í��BP3CäEFKEK'��·̧́µPLC:
NetDevh�;BC<3=xKYEPICSÛ�×O*+6	hd�¿.[6]F�*+Q'�PLC�
�!Y
YBP3C67óa�wEFáaRcQ'��e-W'�ëì6S��PLC(MelsecQ,Omron)&CC/NET&
LAN/GPIB6TIBP3CäEF;BC<3=6Ua.;<�Ö�#4×?ñ(ÿmsVT)UWXa��wY©�=�>?YZ[ñ"\]ŶòÔ,h�Y�Í6_̀'¿EFÇe'�;BC

"1: miniEPICSYComponent*+�QRcQ
(2004-2005) (2005-2006, plan)
RedHat 9.0 Fedora Core 3

OS - kernel 2.4 - kernel 2.6
(EPICS 3.14.4) Windows + Cygwin
medm EDM
- GUI editor - extensible GUI editor

OPI channel archiver ALH
/tools - data logger - alarm handler

vdct epics.dll (W32API)
- database tool

OPI Java
/lang Python

NetDev NetDev
IOC - PLC(Yokogawa) - PLC(MelsecQ,Omron)
/drv CC/NET

- CAMAC modules
LAN/GPIB<3=aaY¥�(IOC)µ́2O×�(PLC)úYrÊ�Fbh¡�c34Ynó"d
ea�@X�Ö�#4×?ñ6ÙäEfª�PLC'g�hiEfghn¼Uù̧EhµÀ�miniEPICS�{jhkl�hE'DmgFÒ|}ÓY;<Y³�6nä[��WoÿPCpÿ

PLCY{Ò=�>?6��'miniEPICS6qÔä-ÀfwF;BC<3=2O×��Z[ñ�r-�wEY'�st�hZ[�PLC­]̀�OPI­]̀!6uXea��IJK�LM,þ�v�e�Uù̧EF
3.4*+w	�x

miniEPICSY/0��2003�10ÚYEPICS 2010yz'¥{|Uæ}a.YU�WX'DEF2004���RF-GUN;<[5]'�ì�h�~6�ìäEh�a�ëì6S
�2004������ÿPCpÿPLCY{Ò=�>?Y2�Uèéhst���a.Fw�8́Yyz'���2�6	w��q6�E�)b�wmwmhC�6w.�w�wE[7, 8]FÇYH�
PLC�MelsecQ&Omron!:NetDevY���RedHat����Scientific linux 3'Y�:èéñY���h�6	d�wEF

miniEPICS*+���Y������J-PARC:
EPICS;<=�>?Y*+�k�¾d�wEF��a��EPICSYëìU�hwJ-PARC����M��
EPICS�:&*+��¬Ü6�]��äEØÙUDEFW.KEKB���ëì�+���]YEPICS��Y��¬ÜU�S,-�wEFe-µY¬Ü�
miniEPICS'Yö���M��¬Ü��:'¿Ep/6�]à�'wEFeYC�'������Y���4×�%ô6��wEF$H�¬Ü"B%õ#Y��6wZ���17�Tå��pre-releaseQU�*'¿Efg��6wZ.wF
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¶2: miniEPICS2�:=�>?³�
3.52�:=�>?

miniEPICSY2�Uù̧EÿPCpÿPLCµ́�E{ÒEPICS=�>?6���:Ca.�¶2!FI/OxKYPLC���89YI/O�¢�3#6�~a.F
(1) Digital out - LED�
6Í�
(2) DAC -�%õ�
6Í�
(3)�T-��L�
�fE�T�ó

PC':âäEIOC(NetDev)6ë�a��PLCYÊË6EPICS��X��'wEF��&;<Ã©�PC':âäEOPI)6¶3!��äF�ã¡;#�	
!��EPICS��GUIQ2�4Ymedm'*+a.FeYÃ©́µD-out�LED!�DAC��%õ!6;<a.Xù̧EFW.��
���EPICS��234�
3channel archiver6½d.��L�TY��Ã©U"�,-�wEFeY2�:=�>?'��H1IJK;<�M�d.EPICSUPCÿ­'âãa�wEFW.�́8�

¶3:2�:=�>?Ã©

EPICS�Ø��d.VxWorks"VME-bus¼_xU���d�wEÍ�k�C,-.wF
4 .���

PlatformRSYÞwEPICS 3.14U��a.e��fX�H1IJK;<:�*+,-�¿.EPICSULinuxh�VxWorks8�YOS���'¿Efg�hd.FÒ|}Ó�EPICS6��äEe�U�
EPICS3.138åYbG� !a��������hd.F

KEK'��Ò|}Ó�3sa.EPICS distribu-
tion package�miniEPICSY*+6�Z.Fö��'kEPICSU�����'¿Efgh×%�C3#CDs645äFI/O��;BC<3=2O×��PLCh�!67óa�wEF���ÿPCpÿPLC'Y2�Uèéh�5#���a���17�Tå�Y�*645a�wEF�� !
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