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Abstract

In the construction phase of J-PARC MR, we selected VME-bus computers as highly-reliable front-end computers.
VME-bus computers, 3 models and about 90 pieces in total, were introduced around 2007. They contributed the initial
beam commissioning of MR in 2008. Most of them have been used for MR even now, 2016.

After the year 2011, corresponds to 5-year since the introduction, some of VME-bus computers showed memory
troubles. In this report, summary of such troubles is given and review of the initial decision is discussed.

1. [EC®HIZ

J-PARC MR JEESERIT 2008 EiE — LEHERAZBRAAL |
BIAE (2016 ) H RIBEAL~DPREEAFTTVA[1,2,3],

ZoOHEE X 2D J-PARC MR DI 2T A,
EPICS[4] CHEE SN CUND[5,6], BIRCE JE R 7L | #
ZRHEE B LDV E &% front-end computer %,
EPICS Ti% 10C (Input-Output Controller) &IF5,

MR b — L E A BHAEEF (2008 4E) 1%, £ 90 & VME-
bus FHHEIEZ 10C L LT-, BILE (2016 %) “I% VME LI4k
® 10C HEAZIL, K 170 £ I0C(VME 1349 80 &)
ZEAL TS,

ZOWETIL, VME-bus FHEMEERISRITEE 10 4
MOEH TON 7V E2@E L, REIRREFRMEIZ O

Titeam Do

2.  VME-bus computers as reliable front—end

2.1 10C OWHIHEAR

MR DOHIHL 2T 2, 2005-2006 FEEEIC FEAGR S
TN, BIEHEED 10C LTk, YHIFEHER
VME-bus #HEMEAEINL-, — 5. BIETIE VME UL
Lo 10C HE AL TV D, MR IEis CEBE 45 I0C O
FESEEH (2016 4F 6 H FFR) % Table 1 12779, VME LA
D45 TOC DOMERE (F/ S KEBRILIAR) IZoWTHE[7]%
F721% Table 1 ITRL724 ref. 2B E 720,

MR (ZERPEALD B A7V OANHEZE T, ms B
PLD real-time MEIFARETHD, ZD7-H, VME-bus
B L T TIFEHAEINSD Real-time OS (VxWorks)
ILRL25Y | Linux OS #£¢ i L7=, Linux (Z2ARCLRSFIE
WZENTOIED, LT 77°)/7—“/5‘/75§%EE-’.3'C\ Bk
By 7eay i a= T AEIHED MR IR VWAETES B
zb:}mio ZD X735 E T, VME @ CPU 121, Power-PC

TliE7e< Intel ZOHDONZEIENT-,
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Table 1: List of IOCs in J-PARC MR Control

WFR 1OC FEE B &, [ref]
“joc”  VME % (V7807, 546 PP,
V7865,SVA041) Net /1
“tioc”  VME % 254  Timing
(V7700) (8]
“pioc” PLC/Linux %! 455  HEARVOH
(FA-M3/F3RP61) [9,10]
“sioc” P/ NKRRAY 1175 Net#28H
(Pinon Type-P) [11,12]
“vioc” A~ EoIOC  25H PFUUH
(Linux KVM) [13,14]
“uioc”  Serial &%/ Linux 36 RS485
(microlOC)

2.2 VME CPU #fii & H

MR HlfICHE 72 VME % 10C 1%, fE L3> %
AT TS, (a) TRk IIE, Ry b — 78 TS
L72 WE7000 FHRIZR[15]1°A4 2 0Dy T —Z LB iC
W5, CPU REJIR° memory YA RIZRBNVEETH
%, (b) 158 1%, NetDev[16]%1# L 7= Ladder- PLC foc
EX v T — 7o BAMEIIZ H WD, (c) T
(timing) ] 1%, VME timing module #l4#H T, VME-bus
I/O DAL D,

2006 4, ZO 3R TS VME CPU board % 1fi

BrCRA LT, (a) TE#&IIZIZ V7807 (2009 4 LA DB

JNEE A TIL % ki o V7865 TR ER ) EHFRT) | (b)
230 121k SVA041, (c) [Ef(timing) |121E V7700 %
BN 7z, BITEETD CPU E%J\%z X, Tk 23 37 &
(V7807 & V7865 DA EE) ., [ 23 38 . Fﬂé%ié
(timing) |73 29 & Coh D, ZIH3RMED CPU board 1
Z Table 2 |2, REZOME % Figure 1 (T7-7,
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MR T VME 1 10C D&M X, LA T ORHED 85,

e Network boot #2E) & diskless Brixa F2 8,

e Scientific Linux 4 Z#HMH (BI/EIX timing MR
Scientific Linux 6 (Z update) ,

e Linux bootimage %, ] HE72RRO TR M T b
L., BRI HICLT,

e V7700 LAAME VME- bus I/0 #1720,

e SVA041 & V7700 1%, 1ZIZIFLC Spec,

Table 2: List of VME-CPU Boards

Model Ey Spec.
V7865 itk Core Duo T2500 (Yonah)
owmicy  CEFEH) 50012 0GHZ / 3GB memory
V7807 Rk Pentium M (Dothan)
(VMIC) 1.8GHz / 1GB or 1.5GB memory
SVA041 & ULV Celeron M (Banias-512k)
(Sanritz) 600MHz / 512MB memory
V7700 =g Celeron M
(VMIC) 400MHz / 512MB memory
V7807 (waveform SVA041 (network-
handling, WE7000) based devices)
V7700
(Timing)

Timing Receiver
(VME 10 module)

Figure 1: Typical layout of VME-CPU boards.

3. REERTOEREME(0 FEREER)

3.1 EIC®IZ

2008 4D MR b — ATEHEAFH A D OEAER] . VME Y
10C IXlfd HENEF B L 7=, LL 2011 F=LARRIE
AEVigFE, 2014 4ELLEE CPU board AR D FEHS %
ETDHI51270-7,

32 iREGL AT
2011 AELIRE, FHEEE (FICE) OHEOEET, &
TRAEVHEN I AT DL 72 > 7= (Table 3. Figure 2
ZR) , ARVEEIZIE, LLF OB,
o [HEEMFIZ VME CPU MEEN L2 ETR L, &t
B ERTE CIXMEREEL TS,
o HifiZ2 memory card DEFET, card &ZHL T VME
CPU OEMEIZEIHT 5,
e SVA041 MRZWN, V7807 THhikfEd 5, —J7.
V7700 R° V7865 TILEFEL 72\,
e Memory card (X, ECC f& 512MB (X FFDIEHE)
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2014 4FEH | AEVEEDJFIKIZ OV TRIFRAS HEE R
#L ORI A BT, BEIRBEARHIEIE T 5200,
VME crate DFEJRT=> M G LTZAS, B 1300 o7,
Hﬂﬂ@iﬁtﬁ I MR 5 | BB COMENR LD >T=DT,

55T SR 0 AN NFRA L7223 tRed 12 o
72, 2 #1+2 B§FED VME CPU board Tl 52 L0,
memory card B & |2 H D AT REMED R -T2,

2014 4 12 A, SVA041 Oftfascd YA —hA—
Ta b, memory card TEDFL TS DRAM chip
DEFEL TWNDZE, chip DTV AXDOAREA | BiE
RRERDDITERFTARE, FOWRENDH T2, #IZ
chip OHEIE Micron 2 BEATEEF (2015 4F 1 A )
AFEENTZ[17], ZOBEEFCI

.. under certain usage conditions over extended time
periods, may result in the inability of a small percentage of
the devices to properly power on after a power cycle event.
The issue affected a limited subset of 95Snm DDR1 and
DDR2 products manufactured before December 2010.

The root cause of the (—3#%) failure is the degradation
of a single transistor on the silicon chip.

ERRBEN TS, IBBFHA T 5&, Table 3 TRENDA
EViEA L ZL72 CPU board 1%, SVA041 % V7807
T 2007 FEDHEA Sy (AFL ITEF LT,

Table 3: Number of Broken Memory Cards

2011 2012 2013 2013 2014 2015
11HA 08H 09H 12H 07H 07,09 H
5 2 ¥ 28 28 3K 11+1 #

Figure 2: Memory card on a SVA041 CPU board.

3.3 HEEE2 AR

2014 4F-LAR%, CPU board AED B AL TS,
ARBFRIXIFEAE N ERLCPU T, HbET D013
AN1% 5-8 FFHL TH D,

o 2014 4 7 A OFTEi{FE - EER, V7807 3 & (W
FHb 2009 4 7 ABEA) 23EEL7Z, CPU board
DAEYALPI—FF AL AD KRR T, T A A%
LTz, A—HIZXDE, By R B OFHRITMEN,

e 201547 H @Dirﬁkﬂ? 1R V7807 78 2 B
V7865 23 1 1, PR 7=, BEARFHIIX, 2007 4F 10
H.2009 47 A.,2009 4 10 A, Lr#L T2,
V7807 2 BliIAEVaL ha—FF A ARE,
V7865 1 :.a:t DDRMA 7 /A AR R LSz,

INH6EDHIEIL T R TAEY T A AEE T, 1H B
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R T D, Sl ORARR K 03 H 50 50E H Th b,
Z DA, T0C D3 22/ 1L LT 5124 T,
o 2014412 H 24 A, B@L T /- V7865(2014 4F
3 AMEA) D3ZE8RIG R 45 (R L7, U25 (ICH 7 /34
ANDF= /A B S 6, CPU board (ZAEAR A7
J I3 T AR B D,

e 20114F2 H 21 A, B#IL TV 7z V7700 (RS
RH) AR IE LT, BAiZ2 B CHEIH LT,
6 AT on-board R¥ L EHDWEIRILN H2ho77,
Board {& 1, ™Z L EME AL, 10> CPU board ®
RNE B E RIS LTS B 1T ) o T,

34 [Z%&]VME CPU A - i fEHEAEE

2006 4E7)35 2015 4EFETO VME CPU board DAL
Wb D B E A Figure 3 1R 3, BRTEDEA, FTFBAE
VRS IRTDARERE TH D, MR B — LJE LB 1D
14ERT (2007 4E) 12 %50 CPU 2ME A S TNVD,

AEVE R (F55) 23 2007 4F3E A0 SVA041 & V7807
IZERFLTNDHTE, 2015 FETIZE 33 B 22 B)D
SVA041(V7807)DHH 17 B (5 B) THEELIZZ L0557
B, Fio RIRERE (RT3, EALK) 5-8 Rkl
72 2014 FELIBRIC3 AL CWBZEN R THRND,

IR T T T T T T P T TR

BEk 2WA WA 2WA @A 2kEm

ST ST
(015) e T e
V7865 AL Z
s ; Lt st
// i i
=k 2mA 226 3, P4 DMew  3HfE  3Mem
SEE1 VS e/ y wE oW s
(2009) (2013-) (2014) 7 .
V7807 ik % S/ it
@015) Qo) 7 =
BS 7
(2016) ,/
A 1A 338EA /{Eﬁ)\ 1Mem 2Mem 2Mem 3Mem 8+1Mem
->Mif20 Z [ W W W W
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& m. 4w 4m
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Figure 3: VME-CPU chronicle over the last 10 years.

S SO
4. EHGW

4.1 VME EHUIEL>T20

2011 AELARE, FHEIMEE O 7= QNS H R xS 28 B2
TpoTe N, T DHEEE 2 DR SR N DD, ATV
X VME AIRORIETIZ BN S TIEEEET S,

VME CPU 4 #flEDS L | 1538 D SVA041 (4238 &)
& V7700 (42 29 &) OARMKIL, 10 FRITLELHEEL T
W, BIFsm0 o mEE NS o7, — 5, TEik o
V7807 & V7865 1%, 5-8 ki (2720 b S A AT
BEMNFEAEL TS, SR ORIKHEEZFFHZ,

42 PRI T R CED T

ARIDOAERVEPED IO, 4-5 FEHPOLREAERE
TR LAY board ICH > TWDZEEND T TIHDHE,
2007 FEORKEEARHERBEAEHLE ORI ER-
72LBZLNDN, RE/RBIRTh T2,

Fox NTEXDRWIL, FrE Dy MEFZBET 5501
FETHA), 2121 BFRNIIAFNC 2D, R TOC
A T DTS KEBR I, V7807 <° SVA041 D%kt

FETHD, EARZTLL TR EDay B ER LA
JOREL DD, A LT DA H 2D TV D[12],

it
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