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Abstract

J-PARC mon7p�q7r�sut7vwp^x�yozu{w|'}�~o�G���s 60MeV �7x�� KEK xw���o�o���u�G�G�����o�^z��
EPICS ���W�M��� 60MeV m�nopW���o�����7�^���o�
KEK x7���� ¡�o�7�Wz¢�7£w¤Wxos�¥7¦�x��o�7§Gzu�7�����¨7©Ws�¤�ªo�o�w�u«7¬ow®�¯��7s EPICS °�±�¯w®���W²W³���´o�7� KEK60MeV xos^µ�¶���·o¸oxu¥w¦^¹º ´'�¡��·�¸��¡�u»7¼�½"¾�¿^�¡�7�Wz¢�

1 ÀÂÁ7Ã�Ä
J-PARC (Japan Proton Accelerator Research Complex)monwp7Å7ÆW�u� 400MeV }�~o�W���Ç� 3GeV RCS (Rapid

Cycle Synchrotron) � 50GeV MR (Main Ring) �u²^³�ÈG�É z¢qwr [1, 2] xw� 2006 ÊwË�s�Ì É �w�oÍo����£u¤ÏÎ ÐÑ7Ò7Ó x7s�ÔwÆ���Õ��7Ö����W×�s�Ø�Ù^}Ç~o�W�¢�us�ÚuÛÜ7Ý Î Þwßáà 60MeV â Ó �w��q7rosuãwäW¹G}Ç~o�^�¢�wsÌ É ËW��å7�oz¢�o�w¹ KEK Î æGç¢è Ó x�ÔwÆG ��7� 2002Ê7ËWÈG�wµ¡¶��Wé�êw�¢��ëÇ~Wìwíw��ÕW�oÖu�7�Wz [3] �
EPICS (Experimental Physics and Industrial Control

System) �w� Ýwîwï sG}¡��ð^ñ�¯����w�W�7�����7�w���§^z7ò�ó�ôÇõ¡ö7�7÷�¶�ðWøo�Wô"xoy7z�� 1990 Êwùwú��w¹
ANL û^ü�ý LANL x�mwnupW�¡þuÿ�¹��¢�o��Õo��� �����xw� KEKB ²o³����os�	^ç¢s�
 ï mwnupwÅuÆox�w�� Ç�z7üWØ¡¹u²7Ö�� [4] � J-PARC s��u�W�7���o����� EPICS����¶W�o¹7�u�o§�z [5] ��×����7xW¹w� KEK60MeV mnwpG��þ7ÿ^¹ EPICS �w�^�7�u���7�7���� ¡����·�¸W���� �7�Wz¢���os����o�w� (a) «w¬W���'�¡���7p Î �o¶°W½ òuó�ô Ó ��¥7¦��W¹����os�m�nwpWxu·�¸w§�z�� (b)
EPICS ���o¸ �^� 	o� J-PARC !�"��G¹ EPICS #7¸�s
�%$^��&^z�� (c) '�(�)�*�+-,�½ �w�G�������¡�Gµ¡¶��é�êw����ëÇ~^ìwí�.�/^��0�1o�o²^³��oyoz¢�

KEK60MeV m7nup�x7s EPICS �u�W�w���o�w�u�¢¯�2ì4365�7�}�8�ë=�:9o¶W¹�æo�7�o� 2002 Ê%;��wx�¹w������'%( +-,W���-�������W×¡���¢sw���-.�/��u��µ�¶o�é�êw����ë�~Wìwí<54=w´'�¡���w�7�o� EPICS 7�>'ôÇñ¯%7ws¢·o¸os�?-@��A<Bu²wÈwÖ¢���W�¡È^�Ç� 2003 Ê 1 C
2 Dos MEBT µ�¶o��é7ê��¡�^ë=~�ìuí�E�F7�u� EPICS ��W�w���o�o�4G�H%�o¹�µ�¶o��éoêw���Gë=~�ìuí.-/W¹�I�w��z��o�w¹���J-K������-L�M�N¢¶uðW�oéoêw�¡�Gë=~�ìí�5W}�ì7�^ �O�z�ü^Ø�P�Q��¢�o�Wz��%R<S7sGµ¢¶��^éêw�¢�GëÇ~Wìuí Î 2003 ÊUT�D Ó ��Õ��wxo¹u� 60MeV sV W z�X � 	�ç�s��7p^� EPICS x-+-,Â½ �w� V W zoüØ=��Q�YG���^�u�7�Wz¢�
Z
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¥-[�\7x7�u��m7nup-�wp�]�sQ-Y�^�_���` 2 a�¹���[
\w§^z¢���w�w���7p interface ]Ws EPICS device support���W¹�æ7�w�-` 3 a�¹u��[�\u§^z¢�W 7�¢¹u�¡�u��q-b���7�u���ws�Q�Y%^%_W��` 4 aox�c%d7§^z¢�

2 egfgh6i6hkjglgm
2.1

N'Jon
EPICS prqrsopktUurvgpUw�x &y æ�s�monwp��7p^� �%��¹ EPICS �w�^�7�u���7s zÜ 5o�¡���%{7§Gzw¹w�w�-R�s |-}W��~%Jox�yoz¡�� ���<���������<� ���-�7p�í�ðo¶�7�54�%���¡���7p

5��u�^s interface �^¹�æ7�7�������¢² � �oè7²^�¢²u�u�
60MeV s��������7p��wt%��¹��w�Gí�ðo¶�77� �Gç�! ����w�7²wÈ7Ö����-���7y7z��u�4�wp^í¢ð7¶%7<54�-���7²����� ��7§�×%5�¹w²�z¢��

Device Support ��� � EPICS þ �Ws device support ��W��~%J7x�yoz¢�%` 3 aW¹u� [%\w§Gz¡��
EPICS Database ��� � ���7s��-��¹¢þ �'������� �� Î Database

Ó  ¡ &-¢o�¢´�Ø\� £¤o��&-¢ ��¹ Naming
Rule ��¥   �¡�wû�ç�~%J��oy7z¢���¦-§

GUI ¨ © � �wp%+ ,'½ ª�&u�os GUI �u���u§^z¡�
�wp�«�#���¬-u§r��s<5¡�4®�¯us�wpWs�ª�&���´�Ø��ssr°�±�²W�w���7§Gzus7�-³7x�yoz¢�� ´ µ�¶<� Ú · EPICS ¹ ! ¸oz& ¢os-¹uÈu��ºW�Wô�»¡¶�-!�¼oÆ   ó<½¡¯7ð (hosts, BOOTP, etc.) ¾�¿�À<�o²u��%Á�ÂW��~%J�²W×%5�� Ã�Ø��wx���²w�u�
�%�os�m�nwp%Ä�Å�xo� Æ7¥ GUI ��~%J-Ç�È<Éwx�yoÖ�w��×¡�o¹¡m<B���Ú�Ê��-7^}�L�¶o��ë�ìÂÎ SAD ¾ Pythonsw� 7G} Ó sw�¢�o�¡�u��Ë Ì��w���o��Î channel archiver

Ó
s Í-/W��~�Î�x�yozu�w�^×7×�xo��Ïo��Ð��7²w���
2.2 ÑgÒ * w N'JÔÓÖÕ�×

Q�Y�&�¢wþ7ÿWs��7p^s�Ø¡Ùu�-�-� Î 2003 ÊUØ:D Ó �xW¹�Ù��¢Èos �-�7·W¸��7xu��Ú-X �7p���Û 1 ¹7��5u����Û<*us Interface s�Üoxw� EMB � Ethernet Controller�W �§ Î Ý%Þ�� ` 3 a-ß%à Ó �¯�2�ì:3g57^}:8^ë\�á9o� 2002 Ê��uxo¹�Q-Y� ��7��'
(-+ ,r��-���¡���o��XG�¡��«-�7pG¹â7�7§^z Naming
Rule ��ã-ä� ��7��å-æo�%çué¡¶M°è�áÎ Database

Ó s�é-êë � 2003 Ê y DW¹ V ����s7sw� �7þ-�Wx�yoz¢�
MEBT ì�3W��� GPIB interface s�ì�3 13 í7� LabView

(PC,Windows) x¢�������u�u��� 2002 Ê 11 DwÈW� EPICSî s�ïw´�&-¢W�¢ÕW��� 2003 Ê y D�¹¢Ì<ð^����� GPIB ���Â��u� PC ñ å�È^� HP ò�s LAN/GPIB Î ` 3.4 ó Ó ¹
Á�Â�é<BW�¡�����os�ô6°:D�¹ EMB interface s ì�3kØ:í



Table 1: Q�Y�*ws��7p Î y Ó
�7p Interface ��� EPICS Æ7¥

x
� �uä Database GUI

¯%2Wì PLCx1 ’99- Q�Y��%Xo� 2002 ¹
3 2002 J ����é�ê �����7�
7�}�8 PLCx1 Aug. �uÚ 2002 Ê��ë �:9 2002 �����7�
MEBT GPIBx13 Feb. �uÚ Feb.03 ¹
ì 3 EMBx6 2003 �����7�
DTL-Q EMBx73 2002 May.03 ¹ May.03 ¹
ì 3 n ·�&��7� ·�&��7�
DTL-Q EMBx76 ��� Î Ú-·g5 Î Ú-·g5
ì 3 i * �7Þ Ó �7Þ Ó
Timing PLCx1 Apr. Jun.03 ¹ Jun.03 ¹

2003 ����* ����*

� MEBT ¹	�umM�¡�o�7� EPICS s GUI ÷�¶7ð (dm2k)¹�
��^¹�wmo§�z X � x���Ú7x7�^z Î � 1
Ó

1 � MEBT
ì 3Gs	����� interlock �%����]����Ws PLC x�y�zu�w�� ô�×¢���¢s��%�����6�:Ð�����^�^�¡�7�u�

DTL-Q ì 3^� EMB xu�7�o§Gzu�7�-�-� n ò��%& Ý
73 íW� KEK {u|�}Ç~o�������^¹¢Æ��
Î Á��+½ Á�Â Ó ��w��z¡�u�u�w� i ò���& Ý ��ì�37�u��Æ�W¹ EMB ���g�
� � ��s�P-Q^���o´�*ux�y�z¢� EPICS Database 5 GUIÎ   ò"!wx��7Þ Ó ��·�&���Ì<ðG�¡�gT:D�s^µ¡¶o�Wé�êw���ëÇ~Wìuíuxos¢·�¸W��#^Ö��7��z¢�^×¢���¢s DTL-Q ì
3^�w�uÐ Ñ s � �Wx����o�7§^z�$   x�yoz¢�

Timing �7� 60MeV x�� PLC xw�7�o§Gz Î Ð Ñ s �
�g5&%�²oz Ó � Database 5 GUI �w����*�xoy7z��w�¡§ox¹�+-,W��'�{�x�y�� �7�<��²^ç4&-¢�(�ð7s$   x�yoz¢�

Figure 1: MEBT ì 3o�w�^sur�) Î 2003 ÊU°:D Ó

1LabView * EMB +-,�. GPIB +-,�/1032�415�6378/19;:3<&=

2.3 ÑgÒ * w N'JÔÓ1>�×

Q�Yoþ7ÿ �7p^s�Ø¡Ùu��7pGí�ð7¶�7�5����<*us<��su��-Xo����J�K�� 	o����sw����Û 2 ¹w�<5��u�u�
Table 2: Q�Y�*ws��7p Î ° Ó

�7p Interface ��� EPICS Æ7¥
x
� �uä Database GUI?�@

-LLRF PLCx1 Jun. �<��²^ç �-X
-KlyPS PLCx1 2003 &�¢�A%|
Monitor
-CT WEx2 Feb. Feb.03 ¹ Feb.03 ¹

2003 B  �C ·�& ·�&��7�
-FCT WEx2 May Jun.03 ¹ Jun.03 ¹

2003 B  �C ·�& ·�&��7�
-BPM WEx2? June �-X Jun.03 ¹

2003 ����*
?�@ xo�7� LLRF (Low Level RF) � KlyPS (Klystron

ì 3 ) � PLC �¢�o�7§Gz¢� 60MeV xo�	D y í%X � x�!¹��MØ\��Ç�E PLC s�¦�F�GU�£u�o��ã�ä� ¡�o�o�<��²ç EPICS Database s	H�IW¹�A%|w§Gz¢�J ~�ñ7í�ðo¶�7�5��w� ìwÛ (CT)
J ~�ñÇ��Ê�K J ~�ñ

(FCT) �;L Mu�WëÇì J ~oñ (BPM) �ÇsNMÖ± ²�¹¢æ7�u�	O	P�Ç�u�oz���� 60MeV xw� WE7111 (100MS Oscilloscope �
` 3.3 ó ) �����Wz�Q�RWx�yoz¢� CT �w� 2003 ÊU°:D�sµ�¶o��éoêu�¡�^ë ~�ìuí�x	S�T��g�:Ðw��¹ É�U ��� [6] �
FCT 5 BPM ¹�æ7�7�w��T�Dos^µ�¶o�Wéoêu�¢�Gë ~�ìwí��Õ^¹�!7¹��MØ�ü^Ø����^��V��7x7�Wz¢�

3 EPICS DEVICE SUPPORT WYX
3.1 ZN[owN\^]

J-PARC �o��í�ðW¶<7�s KEK _G�Wñ���óo�o� PLC �
EMB (Ethernet controller) � WE7000 � LAN/GPIB �w²^³s-º��Gô4»�¶^� ��¶W�os �op Interface ¹	`"aW�	b�Ùw�
EPICS device support ��Q Y�����c�� [7] � Device supports�Q�Y%^�_W��Û 3 ¹w��5��u�u�
3.2 PLC d EMB

PLC e � support �w� KEK ì7|wtovwpWx���fWsoy�zg�h s FA-M3 ��þ7ÿ^¹	i�jW�7���'�¡� (2001 ÊU°:D ) �
�7s�ô 2003 Ê�k��uxw¯�2�ì�3��^¹¡�7�����u� 2003 Ê6°
Do��²�lWs UDP Þ-�<7�>�ô�é¡ðW��boæ��7pG�u��5����m L�¶�ô"§^z NetDev �	nNo8pW�w���'��� PLC Î ûGü¡ý
EMB
Ó ¹u� NetDev �¡�7�w§^z7ü^Ø�¹W�����-�7s�ô��8n �²u¾�¿w��m�B^���o�7�Wz Î Û 3 ß%à Ó �

EMB ��� DTL-Q ì%3�s interface 5^���^�7�M���
(2001 ÊoË ) � PLC 54²�l^s UDP Þ���7<>Mô¡é¢ðG�	b� Oo�7��z¢� MEBT ì 3^s�z Ü x	q^¹¢�7�'���7��zu�w�
	 � íos¢�w����T�D7È^�¡s DTL-Q ì�3���úW���7¹u²oz��



Table 3: Device Support Q�Y%^%_
IF device.supp. Y ����
PLC (Feb01) i�j C 2002 Ê7Ë��wx��o�'�¡�
and (Feb03)
EMB n o8p NetDev PLC(FAM3)+EMB x��w�

(Apr03) update PLC(MELSEC) ¹�þ-�
(May03) update EPICS3.14+Linux þ-�

WE (Mar02) WE7111(100MS Osc)
7000 �������	��
 C WE7121(10MHz Func.G.)

WE7271(100kS Digitizer)
(May03) å	�%&
station bus �%{ ®W��Æ   �%{Ws�um

LAN/ BESSY
C

MEBT ì 3 (GPIB) �
GPIB (Jan03) �wt

3.3 WE7000g�h s WE7000 �u�:ÈGé��'ô s�º^�Wôá»¢¶���w¶o��q� p�xoywz¡�7×�s�Ø�Ù 100MS/s 27�%>���é¡¶%7 J M-N¡¶ð (WE7111) ²^³�M J M%N�¶wðWs device support �7���
�7�ox�yoz¢��Ý%Þ���]Ws�[%\ [6] ��ß%àw�
3.4 Uw�� Ó

GPIB d VME
×

MEBT ì%3 Î GPIB interface
Ó ²�³ws GPIB �Wp'�

EPICS �7�G�7�w����¹	�U�:Ð������w� LAN/GPIB Î HP
ò E5810

Ó ���ut'���u� Device support ��� EPICS com-
munity Î BESSY

Ó xo���� ¡�o����s7���o�'�¡�7�Wz¢�²uûo� 60MeV xo� ��� � x VME �7y7�r�=�o�'�¡��o²w�u� VME s device support �-[W�����u§Gz¢�
4 ���gi������! 6j!"�#

4.1 qrs%$�& N w�ÑgÒ

kek.jp

Figure 2: �w��q�b �Ws�^%_ Î 2003 Ê�':D Ó

60MeV x�s����^sw�7�Wq�b-�G�o�7�W�o�o� (a) IOCÎ VME) �Ä Åu��(:í�5¡�¢�u��(:íw� (b) �¢�u� HP q b��Î HP-UX � VxWorks
Ó y í7� (c) Ä Åu�Gé�ì7ò�¶uð PC Î )¹ Linux

Ó (í�� (d) �u�7� PC Î Linux,BSD,Windows
Ó

* íw�¢È^� É z¡�4� ^ox7� CPU {�� ¾7�+¡�7��,�-o��./ xw� � ô�s�Ú ÊW�-7G}�L�¶o�Gë¡ì����W� � Boz%510<�
5�²u�u���^×�xw� 2003 Ê!(4D�¹ NAS (Network attached
strage � 240GB) �%°áí-��t��áP�Q�*�x7y7z������w� Linux��� m ¶w® (jkksv01) �¢w¶�ñ�7¶�� m ¶w® (jhfacsv02) �s�Q�YG��V��7x7�Wz Î � 2

Ó ��u�w�¡£�¤7Ð Ñ s�q-b��32�3g5¢s	� �W�<�54���� 2003Ê�'�D�¹u���7�7q-b�� (jhfacc1) � KEK 6�7�ºG�^ô È^�
J-PARC �%º��Gô�»�¶�� JLAN ¹�ï-/'���u� � ô Q�Yo§z m ¶w®oq�b �%²W�u� 60MeV ��x�y7Ö���� JLAN _^¹
�18 � §^z�$   x�yoz¢�
4.2 9;:=<�> A%?�@!A w�ÑgÒ
���7�oq�b � (jhfacc1) ¹w� 1999 ÊWÈG� VxWorks ��w¨w©o�Q-Y� ��7� EPICS °Ç±¢¯u®����W¹1�7�G ��7�w�z¢�7�w�Gí�ðo¶�7 E�BWs7�oñW��óux�����B�zoü^Ø 2002ÊW¹� J �w���o�wsQ-YW��´�¸��o�7�u��CWì49�»¢¶�D�E
�uy7Ö����W� ¾7§���ç��7ðW�wx^×�²u�o�7�o²w���
z�Q�� 2002 Ê 10 DW¹ EPICS Database ��F+Ø=«^÷�¶ðáà VDCT â7� jhfacc1(HP-UX) ¹��ut'���u� 60MeV �p7�W¹4Q-Y���� Database �w�-X�ú�G%�7²�ç:�wðox�y�� �H Bwè MEBT ì-3Wx�� GPIB ì-3U5 EMB ì-3^s�IW�

Database ¹<��J�K��¢�7�^z��G×us^ü^Ø¡² ^�L^su¾3M-¾
çué¡¶M°=sG}¢ìu�4��{�²W³��1�7�7§^z�²W³¡���3N��3Nu²
�7��� � BW�Ç�Wzusuxw� *¢ä%�o¹�	Gç¢s-!"W�7ñW�¡óu�
VDCT ���o�ox�cozoü^Ø=¨7©^�Q�Y��¡�u´�ç ��w�7�rT:DoÈG�¢sWµ¡¶��Wéoêw�¢��ëÇ~Wìwíw����O'���Ú�Ê��-7G}:L�¶o�Wë�ì����u¨w©W��Q-Y'����� 2003 Ê�'áD¹��w���w�oq-b�� (jhfacc1) ¹ SAD û^ü¡ý Python/Tk �¯^ìu��ô\¶wð'�¡�u� 60MeV s � ôWsWé�êw�¢��ëÇ~Wìwíx��u�^í¢ð7¶�7�E	B�sw�7ñW�¡óu���7��x�c7z7üWØ ��¿u�m ì�7�ð^�)^�ozu²^³7�¡���-[�P�Q^��´WÖ��u´Ncu�7���
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