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The software described in this document is furnished under license and may be used or copied only in
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1. =

V7L 75 4T AFEY T, 2~256 BED VAT A TAEY 2 HETAEDDOAL L X —T = —R
AR— RFTT,

n—Hh/ /) —REDODAEV|Z, EXIAENET —ZE, BFHBOR—FEOAE) 2o —X
NWET, ZO#HIENZ, N— R =7 TIThNATOBEICETA Y 7 27 OF— 3~y KRN
SINHY FHA,

OV TZVIT 4T AEY - R— KX, VME,PCI,PMC [Z%})i L CUvET,

1. 1 %%
N— R =T DR
0 AETVEMFTIHD, VI hT=T DA ="~y RBHY XA,
@ FED/ —FKHAHWITu—RXy A NTEIALZRAETEET, ZDEEX32E Y D
T A EEETEET,
@ R—FEOYY U RERETHILICE-T, VFUVE U MEBICTHAENTEETOT,
EHBECOLLRICHET A Z N HKET,
& ulI AANNKGOT—XT 72 AMEIE, 816,32y b7 7 EANAHETT,
DMA HREREIL, 4705 64 /34 S OB 728 v R EARLET,
J— R r—71ElZ, v VFE— R 77 A4 8—T12300m, > NAR— KT 7 A /38—
TI% 10Km T,
PCI 64-bit 66 MHz, 3.3 or 5V ® PCl, PCIExpress & %\ & PMC R — KT,
4 34 F o34y R TiE, 43MBJ/sec,64 /3 A k34w b TliE 174MB/sec T,
FAR—FK - AE VL, 128MB T,
IK XA FEIZAK AL FFIFO 24 7Y a o CEIRTE £97,

V7 M7 =T DR

® MEHTNNAARITANRNLTIVRATATTVE)—RAa— FTHEWEZLET,

® = 7L |k RedHawk Realtime Linux TlL. #ARESAED 7t v P IZEEAT
HkE T 0T, @l pELRALBERAIHE T,

0 1 Oo0OFR—REHEEOT et AHLWIEIAL Y RTRKHZT 78 Ak ET,

® 2O0ODMA=TY>Y %, read(), & write()IZHMANL LCEI Y A7 TET,

® DIRECT-DMA#E.ZYR—FLTWETDT, 2—VEHL IV 7L 7T 47 AT W%
E#:DMA L £,

® FHEGMEREICUTVY, write F 140M /34 NED, read Kf 170M /A MRV O SEHRDE R FE A S8 L
TWET,
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1. 2 #BEEeEsiM

200 —VNE. KR TANN L —NRNEef 2 —T2—RAMHEHLIZFIFOAEVIZL ST
FUP—F oA LB EINET, TRIZZOYV 7L 7T 47 AEFYVDORy NI—I7(ERLET,

VMIVME-5565

VMIPCI-5565

NODE 0

Y

PCIWorkStation

with
NODE 1
o WMEbus Chassis VMIPCI-5565
with

VMIVME-5565

VMEbus Computer
HNodes can be

NODE 2

o | VMEbus Chassis

2 a Sl with NODE 255
0 nco ries or NG
an hassis. N
IJ"‘
Up to 300 m
between nodes

1. 3 TRARARTANRL,A—YFY T y=T

a—HY T N7, Tel T AEEBEOY) 7L 7T 4T AEY c R— R LTAR—FER
— ROV I BHESLT A0 b7 e 77 Axid) (Ut y ERIT) THAXLERHY 7,

V7V 2T 47 AFY « R— K&, NU—7 v 7R, TRTOELALNY AT SLd L HIZH)
ML Ed, Lo, b LERALMIRZ B Te 72 51F, #IHEEEC SIGNAL 283 L7 < TER v £
A,

V7V 2547 AFY EOFAILLED I, 2 ba—)L« A7 —Z X+ LY AHZ (CSR) O
ey FE2/RLTWET, FAILLED X, R— FROIRAEL L VA X ZFEOMHT DME— DT /31 A
T, VY7 =TI LkoTAH Y/ F 752N TEET,

R—FKECHEBZW Y 0 77 MIFEESNTWETAR, b EFcary 70 7L —va VR
WaRmHLZEAIC, RIA N FAILLED 24> L4, EYER U —7 v 7 « T— FTII,
FAILLED I%, &7 &hTWx1,

HLb, BEFIFODOEGIZT—FNEL, BiIAAEZFHFATLH L2707 AL T gEA,
VIZVIT 4T AEY « R— L, BliALZREAESEET, BEO R T A T 07T A, 20
EAEHELET, bLERIC TR STEEF IFOICK L TEALZRLL LV LT 4T
AEY « A—FiZ, "A=7— (BERR) #iRLE7,
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1. 4 N—FRU=TRESFMH

V7L 2T 47 AFY « R—FRiE, LTFOSECHES TIELL VAT LDV ¥ U R—REXIT

D TERY EHA,

a V7747 AF) « R—=FEDODV Y AL v F T, Hra=—r7/)—RIDEHRELR
<TUE Y A,

b. 2=—27% /) — RIDMEEENLBY 23 a=r—2 31" Z LT/ — R DOJEFIE
F‘:ﬁb\i‘@_/uo

C. TRTOAR—REDOARAHEOREIXR CIZARD L IICLTTFEN, I H70 8 B fk R
WD ET, NUT 4L, HDAVIIFDIENDON—RT 2T TFxv 7 TELHTT—)
BRIAFETDHAETH, VLT 4 7 ATV R—RNE, TOFELE—TFICRE LEH
Ao

d ZFNETNOT XY= TOVTZVLIT 4T AEY « R— K< v 7IN57T FLUAZEMIZES
TWTHEDNFEWVWERA, HEADV T LI T 4T AEYAR— FOR—=AT L A0 LRI
ﬁ D’fi%ﬁ:?"_‘ﬁzﬁfﬁ‘ﬂij‘o Table 2-1 Example Node ID

E4 E4 E4 E4 E4 E4 E4 E4 Node ID
102 304 5108 Twd 91010 | Mto12 | 13to14 | 15t016 | Hex (Dec))
Installed Installed Installed Installed Installed Installed Installed Installed 50/{0)
VMIPCI-5565 D35 Removed | Installed | Installed | Installed | Installed | Installed | Installed | Installed st
Installed | Removed | Installed Installed Installed Installed Installed Installed 522
Installed | Installed | Removed | Installed | Installed | Installed | Installed | Installed $4.(1)
Installed Installed Installed Removed Installed Installed Installed Installed 58 (8)
Installed Tnstalled Installed Installed Removed Installed Installed Installed $10 {16)
Installed Tnstalled Installed Installed Installed Removed Installed Installed $20 (32)
Installed Installed Instalied Installed Installed Installed Removed Installed $40 (64)
Installed Installed | Installed Installed Installed Installed Installed | Remaoved $80 (128)
R | R i | R d | R i | R i | R i | R i | R | $FF (255)
Table 2-2 E7 Jumper Configuration
E7 Pins Installed/Omitted Function/Mode Selected
Installed MNon-redundant (Fast) network transfor mode selected
3\""0!11, Kz Omitted Redundant network transfer mode selected
Installed Rogue Master 0 function disabled
L od Omitted Rogue Master 0 function enabled
Installed Rogue Master 1 function disabled
il Omitted Rogue Master 1 function enabled
R Tiod None These pins are RESERVED, NO jumper shunt should be installed.
VMipgy Table 2-1 Example Node ID
E1 E1 E1 E1 E1 E1 E1 E1 Node ID
1t02 3tod S5tof Ttod 9to10 11to12 131014 | 151016 Hex (Dec.)
Installed Installed Installed Installed Installed Installed Installed Installed 30 (0)
Removed Installed Installed Installed Installed Installed Installed Installed s1(1
Installed Removed Installed Installed Installed Installed Installed Installed 22
Installed Installed Removed Installed Installed Installed Installed Installed 3409
VMIPMC_5565 0) i‘% Installed Installed Installed Removed Installed Installed Installed Installed 54 (8)
Installed Installed Installed Installed Remaoved Installed Installed Installed $10 (16)
/% Installed Installed Installed Installed Installed Removed Installed Installed $20 (32)
Installed Installed Installed Installed Installed Installed Removed Installed $40 (64)
Installed Installed Installed Installed Installed Installed Installed Removed $80 (128)
R d Re d | R d | Re i | R d | R d | Re d | R d $FF (255)

Table 2-2 E5 Jumper Configuration

ES5 Pins Installed/Omitted Function/Mode Selected

Installed Mon-redundant (Fast) network transfer mode selected

to? Omitted Redundant network transfer mode selected
Installed Rogue Master 0 function disabled

drod Omitted Rogue Master 0 function enabled
Installed Rogue Master | function disabled

Sto6
Omitted Rogue Master 1 function enabled

6/44 Tiwog None These pins are RESERVED, NO jumper shunt should be installed.




1. 5

HY UV —X®D/—FKID#&

A—RFO/—FIDIF, 23=2=/—2a "R LOFAEZETE
2= =g UNATREE—20FF TR TR £ A,
D) —R~aa=l—3a U RAOBEEITH )
T ALYy FIEZONTHEO

[l L/ =

5CT9, /J—FRIDIXTAA vF S6 TE
D) — REFIL=

A S ERER L TWERAO TR A& X H B T,

R

1. 6
771X E5)

~
~
N

[/32‘/9‘—0

E(AA v F E4 £7-1% E1)

I DFE =T, =3
xS — FODBIEFICT T
RLE

o =A—3 g N OB

S6 S6 S6 S6 S6 S6 S6 S6 Node ID
POS1 | POS2 | POS3 | POS4 | POS5 | POS6 | POS7 | POS8 | Hex (Dec.)
On On On On On On On On $0 (0)
Off On On On On On On On $1(1)
On Off On On On On On On $2 (2)
On On Off On On On On On $4 (4)
On On On Off On On On On $8 (8)
On On On On Off On On On $10 (16)
On On On On On Off On On $20 (32)
On On On On On On Off On $40 (64)
On On On On On On On Off $80 (128)
Off Off Off Off Off Off Off Off $FF (255)
iiiiiiii OFF(Down) =1

2 3 4 5 6 7 g |OoNUP) =0

BV —=XDYFoF 0 hE—FRE (VY ET X

Jumper Position Jumper State | Function/Mode Selected
land 2 Installed Non-redundant (Fast) transfer mode
Omitted Redundant transfer mode
3and 4 Installed Rogue master 0 disabled
Omitted Rogue master 0 enabled
5and 6 Installed Rogue master 1 disabled
Omitted Rogue master 1 enabled
7and 8 Omitted Reserved, Not Used
2468
0000
0000
1357

7144



1

. 7 VMEbus ®X— 27 KL ZDER

PMCbus, PClbus ®¥411%. HEIFICHRE SN E T2, VMIVME-5565 O~_X— 27 L A%,
VxR TRELET, EWET DL, TXTH VMIVME-5565 ~D7 7 & A%, "—AT KL
ANSDORT RUATITONET, EREHRINTWEELD ) — RTRXTOR— RKOR—AT
RLAZFECICTH0ETHY 8 A, VMEbus 7 RL 2D EOFET RL AL, N—R7 FL A

MDA 7y hOHZRN 2

~
~
Ny

VMIVME-5565 (D%

MNOTE: Switch Pos, ON is up o right and is a zero (0).

Switch 52
{Small Memory Mode Switch)

ON (Up) = Zaro
OFF (Down) = One
12345678

Switch Pos OFF is down or to the left and iz a one (1)

ON
OFF

Switch S8

{Memory Switch)
Pos g =A%
Pos 7= A30
Pos 6= A29

1 HHHH [ Poss=Aze
Pos 4= A27

12345678 Pos3=Az6
Paositions 1and 2 Address Modifier
Pos 2: Supervisory, OFF = Enabled
Pes 1: Nenprivileged, OFF =Enablad

Jumper E5
{Redundant Mode)
2 4 6 8

1357

NOTE: The Factory Default Configuration for Jumper ES
is all jumper shunts installed. Jumper Shunts will either

Switch S&
(Mode ID Switch)

12345678

ON{Up)=Zero
OFF (Dawn) = One

be removed or remain installed for your desired Configuration.
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2= =g URRICEEENE T,

Switch S3
(Register Set, Az3:A16)

440
NO

Pos 1= A23
Pos2=A22
Pas 3 = A21
Pos 4= Az0
Pos5=A19
Pas 6= A18
Pos 7= A17
Pos8=A16

8LOGFETL

Switch S4

{Register Set)
Positions 1 and 2 are the Address Modifiers
Pos 1 = Nonprivileged, OFF = Enable
Pas 2 = Supervisory, OFF = Enable
Pos 3 = Address Space A32/A24, ON = A32
Pos 4 thru 6 are reserved (Must be OFF)
Pos 7 and 8 =A14 and A15

440
NO

8LO0GFEEL

Swiich 57
{Register Set, A31: A24)

Pos 1= A24
Pos 2= Az5
Pos 3 = A26
Pos 4= AZT
Pos 5= Az8
Pos 6= A0
Pos 7 = A30
Pos 8= A3

430
NO

8L8G5FETL




1.

A—FKDO/)—FIDIZ, 23a=4
—va U NRALORIEFEFEERLE

I, I DESIL, ala=fr— g
NATIE—=2DFE S TR TULRD
FH A, ZNIE. S — FOMBIEEIZ

FTRTCO/)—R~aIa=h— g
NRADEEEATHI BT, /J— K1
DIZAA v F S2 TEFRZLET, A A
yﬁ‘iONa“‘é}: LIk ET, 20
— R FTala=b—T a1\
t@%ﬁ%ﬁu%&m%%bfwiﬁ
A D THEEALE XA BT,

8 ¥TU—XD/—FKID

RE(AA »F S2)

i BN o
OF
2 3 4 5 6 7 8

S2 S2 S2 S2 S2 S2 S2 S2 Node ID
Position 8 Position 7 Position 6 Position 5 Position 4 Position 3 Position 2 Position 1 Hex (Dec.)
ON ON ON ON ON ON ON ON $FF(255)
ON OFF OFF OFF OFF OFF OFF OFF $80 (128)
OFF ON OFF OFF OFF OFF OFF OFF $40 (64)
OFF OFF ON OFF OFF OFF OFF OFF $20 (32)
OFF OFF OFF ON OFF OFF OFF OFF $10 (16)
OFF OFF OFF OFF ON OFF OFF OFF $8 (8)
OFF OFF OFF OFF OFF ON OFF OFF $4 (4)
OFF OFF OFF OFF OFF OFF ON OFF $2 (2)
OFF OFF OFF OFF OFF OFF OFF ON $1 (1)
OFF OFF OFF OFF OFF OFF OFF OFF $0 (0)
Factory Default: S2 positions 1 through 8 OFF

Modesgwnch Nodolgzswm:n PMC'5565PIORC @j%/a\

N smb N b

N | N |

N | o

-] B mm

-] ]

B _mm B

§ | N

- -]

1.

9 %’f‘/)

Switch S1 Configuration RFM-5565

"S1S2

OFF ON
Position 1 non-redundant mode redundant mode
Position 2 higher performance achievable low network usage
Position 3,4 | PCI Window Size 3 4

Default Off Off

64 MByte On Off

16 MByte Off On

2 MByte On On
Position 5 disables Rogue Master 0 enables Rogue Master 0
Position 6 disables Rogue Master 1 enables Rogue Master 1
Position 7 Reserved
Position 8 most recent control logic | original factory control logic

Factory Default: S1 positions 1 through 8 OFF
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2. VIVIF 4T AEY « R— FOBEME
2. 1 &hEE

55651%. 256 B X CHOIV AT LZE 120D a3 o= — g U NAIZHERTHZ L BNAET, 12
DYVAT ANEZIAAET —H 2 HIICT R TOVAT LAEZALET, a3a=r— a2
AlX, 20D LCHA T axy 27— (NTTEHE IS CE973)2 K-> THfE L, 7 RL A, 7—
2. b= UNERETRXRTOR—RNRLES, Fala=r—Ta A" 20flnx, (EEF
WCHIEZZF a4 2) h—27 &K 2xDR— FPELHETHREICR Y £,

5565 |%, = —¥IMEED A E VU 224 READ/WRITE 5 Z Lk ES, a—FnAE Y (0
EHTTEDIC =7 VEHBLILETIHY A, TRTOAEVICHTHEZIH LT, A—RFED
SRAMIZKMEIL, ZDOMD 7 — RiZxf$ 2 EART—E FIFO IZEX H S, A— KB F—7
VEERLEFIZTe— Ry A NENET, EilA v RiE, ATV OFEDHNICT —% T —
FEEIHTETRHEDVAT LAHDLWVE, TRTOVRAT AMIBEIEL T ENHREST, Z0
LEDT—HZU— RNTCEIALZZTH /) —RIDEEEABEBELET, EhART, T—FX2EXIA
NMENBIZEEH D S, VAT ADLZEINETN, bLA—RI7uy s ry—4aExH-t%,
BALa~ Ly REERETHE, T—F 52T RTCOR—RZ7T e —RExy 2 N LIERBICEARa~
RNE%FELET,

|

0.84(21.23)
'S rfﬁﬂfjéjﬁi ﬁ‘Ui'U; I}[ﬁ] (2.9mm)
Tj;AQ b o T

ol
-

O

(1.25)

; - hEEE LA

Dimensions: inches (mm)
‘L ZATNTE— R T 7 AR —TNaRxr ¥
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2. 2 NRBEEOH}E

a3 a=lr—va VRN ADKEEEEEE T 174MBlsec T, RHEEOr — TV EALE LTS
Bt BEROT =2 T —RELDIGAERHVET, ZOXIRGEIC, VXX ME—R
(87MB/sec) T X =7 —v 3 YN AMEZERT D H/HKRE T, LEBSTHEA Farta—
FINEDREIRT —F AT DHBEORECHBELL2ET, LHL, a3a=sr—v g iX
OBER T IE, RA MOISERMICHEL 52 F A, 22 THEETLIHIL, a3a=r—vav
NS TV DT ATOR— FOREREDFEROBEIC R > T RITFIER RN & T
SR
72, ZOMEE, 16Lword 5RO E 72 O T, DMAHEEREC LAMEDILE R A,

WEROTT 7T N0 EEETIX., 451 b readiwrite 72D T, &k, 43MB/sec V) & &L hE—
REFC 20MB/sec (272 V) £,

2. 3 Rouge Packet(iZ<#v 37 v RHIBRA XL — 3 v~

Rouge Packet(ix <h/ 37 v MIE, *v hU—27 LT/ — RIZBES W37y FTT,

V7V 7T 47 A ORARRARL—2 a0 TE, RAMPL AT Y BEIALRISZTE Y b
U—=271Z137y PR ELET,

Ny ME, EUBHEED ) — RIZRLDET, Xy V=27 DT XTD/ — RIZEESNET,
HFERD ) — RiIry hexy NU—7 0B H0 RS OO MESRIETT,

LU S, N7y BB, BIO )/ — Rz d 5 & &, HDHWVITHBERO / — F2VGAEE) LG
A, HERO, — REIATry FEZNBAHZOLO L LTRM LR, Xy NT—7hb X7
v FEHIBRTERNWTL X 9,

ZOWENT y MIKAICR Yy N —7 @il LkEiF A2 TL X 9,

Rouge Packet (315> TENTT, TNODOHFEIE LWERE Ca AR —x v hOREEN, AEH)
LTWDHAR—RZRLET, @B, RTETFE L TV IR — F2REEEL TEE#z, 2L T
REAQETHZLTT,

L22L7223 5, Rouge Packet 3%y T —Z7 BV ERNIDIRE, AT F U ADEDITT A
TLEIDH I, L LABENRIEISHAT y P2 RBICAL ZEPRERGE Y £7,
Rouge Packet 7 #+ —/L MZiliftE 242864 572912, VMIVME-5565 (% 2 - Rogue Master @ 1 -5
ELTHRET D N TEE9, N 150 Rogue Master / — KZi@i$ 5% & |2, Rogue
Master 233 537 v NEEE LET, X7 v MR 23%FH D Rogue Master D & Z AIZRD & &
Rogue Master (X Z NI ATy N THDHZ EZRFH LT, 2L TENE Y V7 0B R
£,

Rouge Packet 23 i &% & &, Rouge Packet 7 +—/L k7 7 7730 — B )VEI ) AR AT — X A
LY AH (LISR) 12y hEvET,

F 7Y a VR E T, Rouge Packet 7 +—/L b By hDOFAIZL Y, R A NI VMEbus # 0 iAL %
HEIEDHZ ERHKET,

Rogue Master 0 & Rogue Master 1 78, B AW F = v 7 T 57O E T,

2. 4 FHBAHRDNFY T

HAL DN R o 1E, A— R EOARRERABLE Y 2— A RN{TWVET, UE—F AT AND
DOENASSILIIZ N ZREAIT Y 2 —/L1E, INTL,INT2,INT3,INT4 ZfEH L TWET, X TOERA
. EFRBEARFCEEESND LI AT SN, a7 T A0 T ChHMGET 2 ENTEET,
KFNRAARTANTIE, EBOE|V AL E AODY T FNIZEIY B TAEHZ & TR EZITWET,
ZOEIDYETIE, TV = arTa T ATITVWET,
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3. 77V r—Yar - ogurlIiIvy A F—Txz—2R
3.1 VIZVIT4TRAEVTIATTY

libvmic i%, externalmemory K7 A NEFIH L=V 7V I T 4 TAEVR—RT 7 ERTAT T
U "C‘\#o

KIATFTIVEFNAARSANN T, ar Ly MERMBEIZ) TAX A LARICEBELEDLD
THY. GE Fanuc e HME S DT /N1 A RT A /XL IT AP EPERED /2 5 Z LIZiEE L TK

ZEW,

BV IABNY BT DG
int pcibb65_setup_signal
(
int fd,
PCI5565R *dev,
PCI5565R *intr,
void Ckinterrupt_hadler) (int)

)

UK
TT—725-1 750
51K
fd Z7ANVT 4 A7) THEE
dev pcibb65 DT I/INA ALV AZ~DRA &
intr pcibb65 DENVIAB L VA LZ ~DRA o H
void (kinterrupt_hadler) (int) E VAL N KT
HEE—FOHATH, [FEO—FNREITTE D,
BB L7 o 220k 7 FVITEME SN D

T A 2 DFEGIHUCILTE
int pcibb65_uninit (
int fd,
PCI5565M s*mem,
PCI5565R *dev,
PCI5565R *intr

)

R A
TT—72 b1 k750
CIE
fd Z7ANT 4 AT VT 2EKS
mem pcibb6b DA F U ~DKRA o HZ
dev pcib565 DF /A AL T AF ~DFEA v H (pcibbbs D)
intr pcibb65 DENY AL VA X ~DKRA 2 H (peib565 D Fr)
L2 Z OB L. AT — ROBEBRND2—F DBNEITTE S
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T34 2D HIHUALIR
int pcibb565_init
(
int fd,
PCI5565M s*mem,
int *mem_size,
PCI5565R s*kdev,
PCI5565R **intr,

int option
E
RY1E
T =72 5-1%h7e 50
51K

fd 77 ANT 4 AT Y T RER

mem pcibb65 D AT U ~DRA X NIREIND

mem_size pcibb65 DA FE Y DA XK I D

dev pcib665 DT /NA AL AF~DRA LV ERIREND
intr pcib565 DENV AL AR ~DRA L EBPIREIND
option 1 Z$FET D ELLTOIFERBPFRIND

mapped 4096 bytes, at 0xdfdfddc0

and mapped 1074442991 bytes, at 0xd0000000
NodeID 0 real size 128MB rev 7

Redundant Mode Disabled(Installed E7:1-2)
Rogue Master 0 Disabled(Installed E7:3-4)
Rogue Master 1 Disabled(Installed E7:5-6)
Rx Signal Detect

Rx FIFO is Ok

Sync Signal is Ok

DATA is Ok

OWN DATA not Detect

LY RS DPILEIE, T~ ROBEARMD2—FDHNEITTE 5
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fitt.) — FIZK L TOEI DAL ZREIED
int pcibb65_raise_signal
(
PCI5565R *dev,
int sig_num,
int target,
unsigned int data

)s

R AE
TT—RH-1 AR50
513
dev pcib565 DT NA ALY AZ~DRA L ZNIREID
sig_num F|IVIAHOFEE L FOWTNNEIRET S

PC15565_RNRO Uty NEIY AL

PCI5565_NIC1 EY A1

PCT15565_N1C2 BV AR 2

PCI5565_NIC3 EY AR 3

PC15565_NIC4 EV AR 4

PCI5565_NICALL 77— ¥y A NEYAH
target Bl ABENTDE— v b — FES

data  FVARENT ) — FIC3I WS F— 4

BV AHBY— R BV AAVEBREO VA ZDEEZRET
int pcibb65_intr_service
(
int fd,
unsigned int *icsr,
unsigned int *lisr

)

R
T =72 -1 K75 0
51K
fd Z7ANT 4 AT )T HES
pcibb65 DA
icst, lsir fHAZ RI 4%
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FVIAZEEIET D

int pcibb65_disable_intrrupt
(
PCI5565R *dev,
PCI5565R *intr
)5

UK
TT—RH-1 AR50
513
dev pcib565 DT /A AL AL ~DRA &
intr pcibb6b5 DFEIV AL T AF ~DRA 2 H

B YAREFAT D
int pcib565_enable_intrrupt
(
PCI5565R *dev,
PCI5565R *intr,

int option
)5
R
T =72 b1 75 0
Gk

dev pcibb65 DT /NA AV VAL ~DRA o HF

intr pcibb65 DFEIV AL P AZ ~DHRA 2 H

option WHIX 0 ZfET D,

1 ZHE LGSR, M — R 0EI D IAB LIS DOEI O IABDFG NI D,

BVAHEZBOAET S

int pcibb65_rearm_interrupt

(
PCI5565R *dev
)
R0 E
T =7 b-1 50
5%k

dev pcibbbs DT NNA AL AH~DKRA X
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RFMCPY (3) libvmic RFMCPY (3)

A4 il
rfmepy - V7 V7T 4 7 ARV EREZ=E—F 3,
=X
#tinclude <extmem. h>
#tinclude <libvmic.h>
void *rfmcpy (void *dest, const void *src, size_t n);
i
rfmepyOIZ Y 7L 7T 4 7 AEY, HDHWEAA AT OfEIK sre DIEEE n /3
A BV TZVIT 4T AEY HBOIVNIAAL L AETIOAETY 8 B dest I
read ) /write() ZfFoTab —3 %, abt™—t0fEKE 2 B —LOfEKRNE > TE2 D
AN
src & dest DTN, VI VLI T 4T AEFY ZRLTWDHEAITIE, 4096 /314 ROy 7
FHERAFH L7 a e — 20 K4,
A X1 0244 FUATOEAEE, read() /write()/lIseek () T= T —2FRA L7256
X2, src & dest DWFD, AA 2 AEY OfFEEEZ R L TWAEAEIZIE, memepy () &2 FEOY
H3,
SRR 1
rfmepy ) 1% dest ~DRA o Z KT,
HEHL
SVr4, 4. 3BSD, C99
e EIE H
read(2), write(2), lseek(2), memcpy(3),
SEE ALSO
/usr/local /CNC/drivers/extmem/vmic FTD 712 7 F A
AUTHORS

Version 2.0 Copyright (C) 1995-2009 Concurrent Computer Corp.
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3. 2 extmem T XA ARIFANAL U HF—T 2—R

extmem 7 /34 A R T AN, TS A2 —VZEENLEHZET N, AET 72 AT5Z EOHK
BT /54 % A 3T,

=K
#include <sys/extmem.h>

BEREfEH
/dev/iextmem[0-9]iZ, PClbus FDR—RKET7 7V r—rar7al I 506 10784 A%
T, BHET 7B AT HEARILL 7, /deviresmem[0-5] X, AT AEENRED
reserved memory 7 U —T a7 a3 ANL 68T AV NET, BEIT /AT
BRE et L £

Flo, TOTNAARTANTE, 1 2OR—=RFRHI2) 6 DDOX—RA7 RLALZE £THH
&L R—RTRAELEEIVIAZREZNAV R) 752 ENRTED LIRS TVET,
T34 A RZ A L, open/close/mmap KR — RIZ 77 EALEHADT, TDOTXTO
HEF—F T r s T NI ERLNET,

extmem THIFHT 257 /314 A®D MEMORY 7 /31 AZX, mmap(2) # i\ 2—F =iz~ v
v L, EETIZERATHIENTEETN, WO T /31 AL, ioctl() ZfEW T —xL
72 C, BUSWINDOW E— KD 7Fu 7/ J ATT7TZ7EA LET, LirL., HIZHIZ, root =
—HETE, iopl)ZHW T —HFZERIZ WO T A AZEHE~Y Y L T L TT 782352
ENTEET,

OPEN/CLOSE
extmem (X, B DT /N4 AT 7 A L L [EEEIC open/close FIRE T, T34 AL, EMHO
AT 22— =D LT 2 MERH Y £3, 74 74/ N T, FELFE— R TTA,
TRLD IOCTL_EXTMEM_SHARED % %179 % &, il —Y% TTF A R E A TEET,
AL, LIRAZREDHHULDOBEIT2—FIESNE T, T/ A RT A N TIERIIC
open L7=7atv ANKkIZ close 75 2 & 2{REL TWET,

MMAP

#idefine roundup (x, y) ((Gnt) ) +y -D& ~(y-1))
typedef struct

{

union {
volatile unsigned char reg08[4096] ;
volatile unsigned short int regl6[2048];
volatile unsigned long int regd32[1024];
} access;

} extmem;

if ((fd=open(”/dev/extmem0”, 0_RDWR)) < 0)
{
fprintf (stderr, “can’ t open /dev/extmem/0”) ;
exit (0);
}
addr = (extmem*) mmap (NULL, roundup (sizeof (extmem),
sysconf (_SC_PAGESIZE) ), PROT_READ | PROT_WRITE, MAP_SHARED, fd, OL);
if (addr==(extmemk) (~1))
{
exit(0);
}
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READ/WRITE
PCI5565,PMC5565 D AENEL ., A L7 Maki{TWEd, V7L 27T 47 AE Y EONL
B, Iseek(BIECIRIE L £,
read()/write() (%, (Z{ED size BENL TWD Z LITHEREL TS EEVY,

I0CTLS

extmem {LRD ioctl () FEFONH L AZLER L E 7,
DTN AEREZO SHLEET,

ret = ioctl (fd, TOCTL_EXTMEM_GET_DRIVER_INFO, extmem_driver_info_t*);

typedef struct
{
struct

{
int type; /% 0: KA
1:1/0 fEHk
2 :MEMORY fiE 3/

int address;
int offset;
int size;
} region[PCI_MAX_NUM_REGS];
int irq; /* IRQ OfE */

} extmem_driver_info_t;
2)BUS WINDOW 7'w1 7' F A& H—|ZFETLET,

ret = ioctl (fd, IOCTL_EXTMEM_SINGLE, extmem_busw_command_t *) ;
typedef struct
{
/% bus window structure */
int  window;
long operation; /* read registers, write registers */
long offset; /* offset from board base address of register */
unsigned int *data_ptr; /* address in user space for data, */

* or immediate data for MODE_W_I */
} extmem_busw_command_t ;

3)BUS WINDOW & 2/'T A ZBHOEFIZET L E T,

ret = ioctl (fd, IOCTL_EXTMEM_BUSWINDOW, extmem_buswindow_t *) ;

/% BUSWINDOW ioctl takes a string of commands to read/write the board */
typedef struct

{

int count; /* number of commands to follow */
extmem_busw_command_t *busw_command;/* array of busw_commands */

} extmem_buswindow_t;
) EI0 IAZDIEAE A SIGI0 T S E T,

ret = ioctl (fd, IOCTL_EXTMEM_REQ_INT_NOTIFY, extmem_int_info_t) ;
typedef struct
{
unsigned long init;//0 = %Kik, else FFr]
unsigned long irq; //#EHT 3
} extmem_int_info_t;

Gl

int_enable. init = 1;
ioctl (fd, IOCTL_EXTMEM_REQ_INT_NOTIFY, &int_enable) ;
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int_enable. init = 0;
ioctl (fd, TOCTL_EXTMEM_REQ_INT_NOTIFY, &int_enable) ;

5)SIGIO DIEAEMRBK AT E T,
VAT DMMIRFF SN TV D EI D IAZF ARSI, ZOBBE O
2, 1L ONEDENREINET,
L7z o> T, BAELZEEEZTIFOHTLERH Y £,
ret = ioctl (fd, TOCTL_EXTMEM_REQ_INT_STATUS, extmem_int_info_t) ;
typedef struct

{
unsigned long init;//#EH$ 3
unsigned long irq; //SIGIO DFEA[AI%L
} extmem_int_info_t;

6) F 0 A DI L% AST Tl S EE T,
ret = ioctl (fd, IOCTL_EXTMEM_DCLAST, extmem_ast_t *);
typedef struct
{
volatile unsigned long timeout; // 0 = Z&1k, else #Ff
volatile unsigned long pending;
} extmem_ ast_t;

7R

ast_enable. timeout = 1;
ioctl (fd, IOCTL_EXTMEM_REQ_INT_NOTIFY, &int_enable) ;

ast_enable. timeout = 0;
ioctl (fd, TOCTL_EXTMEM_REQ_INT_NOTIFY, &int_enable) ;

Y7 R o7 AST D3

ret = ioctl (fd, TOCTL_EXTMEM_DELAST, NULL) ;

8)AST D" ~A 7 DX A LT U MEETHLET,

ret = ioctl (fd, IOCTL_EXTMEM_PAUAST, extmem_ast_t *);
typedef struct
{
volatile unsigned long timeout;
volatile unsigned long pending;
} extmem_ast_t;

T T AT A LRIV AL S D8I TR R LR A L TR ngGE&EIC
T timeout HFH] E TRAZFEDL £,

ast. timeout 1%, timeout KFfflZ~A 7 oW THERLETN, TOKEIIY B
<9,

B BOREVEE LT, ret == 0 OBFAITIE, BVIABDOREENRDH Y | ret ==
-1 OAITIE, timeout TR -72Z & 2R LET,

T A —H ast. timeout |21, BV IABLNFKEAT S E CORRN~A 7 af) T
RINWETH, ZORMIL, v~ 7 oPORELF > TWET,

RUT 4 T ENTWDHEN D IAZOF ARSI, ast. pending IZFE-> TEX £,
VAT ARFF STV D EID IAZFAERENX, 2 O EZ IO T2 ONT
1L ONEDOENRERINET,
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L7edio T, A LB T BERH Y £77,

9) H—RINVZERTEITEIND BUS WINDOW 12 /"5 AEBeE L FE T,

ret = ioctl (fd, IOCTL_EXTMEM_BUSWINDOW_INTRO, extmem_buswindow_t *);
ret = ioctl (fd, IOCTL_EXTMEM_BUSWINDOW_CLOSE, extmem_buswindow_t *);
ret = ioctl (fd, IOCTL_EXTMEM_BUSWINDOW_IINFO, extmem_buswindow_t *);
ret = ioctl (fd, IOCTL_EXTMEM_RESON_POSITION, int *);

ret = ioctl (fd, IOCTL_EXTMEM_RESON_MASK, int *);

Z OAERIT, BIVIAHMILL close AWENH VY £ . T DA @ BUS WINDOW 7
o 25 AClE., MODE_R_I, MODE_W_I, MODE_S_I, MODE_C_.I ®A IF s x=— |
TE—RFL2fExEHAL, 7. 22—V »NMHEE2ETEZDITE
. TOCTL_EXTMEM_BUSWINDOW_IINFO % f 95 & 2N &H vV F 7§
TOCTL_EXTMEM_BUSWINDOW_TINFO & TOCTL_EXTMEM_BUSWINDOW_INTRO |&xt . [@ LU
A XD prog I A D/ TE D XA, ZOEMAIE, h—FVZERO E
D IABIENLFAEXTHD, TRTOHEEE R T A4 ORI OLE)
H 56T, T0CTL_EXTMEM_RESON_POSITION i%., #V AH)L—F o T,
EB VIABDGEIZBEDOEIN AL TH 0BT B7DIZE >Ry a &g
RLET, BERVOUETHDL-D, 0%FEr L £ 3. Z 0/ R &
TOCTL_EXTMEM_RESON_MASK DOWHEFEN OO THD L, 2—VEIVALANY RTIX
EE) L EH A, T0CTL_EXTMEM_RESON_MASK ™ ¢ 7 # /L M3 OxFFFFFFFF C 3
o ETo. BIVIAARDNEF THRWGEICIE, ZOABIIVETIES Y FEA,

PLUFIZ vmipeibb65 TfEbIL-HlZ R L £,

extmem_busw_command_t  prog[3];
extmem_buswindow_t wemd ;

prog[0]. window=PCIBARI;

prog[0]. operation=MODE_LONG |MODE_R_I;
prog[0]. of fset = PCI5565_ICSR_OFFSET;
prog[0]. data_ptr = 0;

prog[1]. window=PCIBARZ;

prog[1]. operation=MODE_LONG|MODE_R_I;
prog[1]. offset = PCI5565_LISR_OFFSET;
prog[1]. data_ptr = 0;

prog[2]. window=PCIBARZ;
prog[2]. operation=MODE_LONG|MODE_C_I;
prog[2]. offset = PCI5565_LISR_OFFSET;
prog[2]. data_ptr = (unsigned intx) (
PC15565_LICR_LOCAL_MEMORY_PARITY |
PCI15565_LICR_MEMRY_WRITE_INHIBIT|
PCI5565_LICR_LATCHED_SYNC_LOSS
PCI5565_LICR_RX_FIFO_FULL|
PCI5565_LICR_BAD_DATA|
PCI5565_LICR_ROGUE_PACKET_FAULT|
PCI5565_LICR_INTERRUPTR
0);
wemd. count=3;
wemd. busw_command=prog;
if (ioctl (fd, IOCTL_EXTMEM_BUSWINDOW_INTRO, &wcmd) <0)
{
fprintf (stderr, “extmem infomation fail  %s0, str-
error (errno)) ;
return(-1) ;
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}
pos = 1;
if (ioctl (fd, IOCTL_EXTMEM_RESON_POSITION, &pos) <0)

{
fprintf (stderr, “extmem fd, TOCTL_EXTMEM_RESON_POSI-

TION, &pos fail %s0, strerror (errno));

return(-1) ;

}

mask = PCI5565_LICR_LOCAL_MEMORY_PARITY |
PCI5565_LICR_MEMRY_WRITE_INHIBIT]
PCI5565_LICR_LATCHED_SYNC_LOSS|
PCI5565_LICR_RX_FIFO_FULL|
PCI5565_LICR_BAD_DATA|
PCI5565_LICR_ROGUE_PACKET_FAULT|
PCI5565_LICR_INTERRUPTR;

if (ioctl (fd, IOCTL_EXTMEM_RESON_MASK, &mask) <0)

{
fprintf (stderr, “extmem fd, TOCTL_EXTMEM_RESON_MASK fail

%s0, strerror (errno)) ;
return(-1) ;

}

Z DML E| Y JAAEFIZ, PCI5565 TCSR_OFFSET, PCT15565 LISR_OFFSET DfH %
BEARIARZIE R, prog(0]. data_ptr, progll]. data_ptr (ZAE#I L £, £ D%
. PCI5565 TCSR _OFFSET, PCI5565 LLISR OFFSET @ fH % B & 3t & 1A A T
. prog[2].data ptr IZH/RL7ZE Yy hE2 27 U7 LT, HFOEZHLT, VA
DA IFALBE 21TV E T,

prog[1] DAL, — RMEEKIZ R 2 F9°23, PCI5565_LISR_OFFSET &> h7 U
7 T AHROMEERFT DO, bTRETT, ZO%, 7T ANy I
5, 77V r—va T

extmem_busw_command_t  prog[3];

extmem_buswindow_t wemd 5

wemd. count=3;
wemd. busw_command=prog;
if (ioctl (fd, IOCTL_EXTMEM_BUSWINDOW_IINFO, &wcmd) <0)

{
fprintf (stderr, “extmem infomation fail %s0, str—
error (errno)) ;
return (1) ;
}
*icsr = (unsigned int)prog[0].data_ptr;
= (

*]isr unsigned int)prog[l].data_ptr;

FEITTHILITEY ., proglo]. data_ptr, prog[1]. data_ptr {ZA&M S 7= E %
FIABLET, DL X, progl2].data_ptr OfEIL. progll].data ptr ®
N7 U7 SNTMEIZR > TOVET,

I FO/EIL, close BRlIZiThbNLETOT, 7V r—vavrryaloanar
oL T, BRLZRW, & TEIT-RGAIC, HEWBLEINET, 22T X
. BIVIABLEETEIETHZLICLY, ZOBROERK LARNWEID AL ORA %
o9& LTWET,

extmem_busw_command_t  prog[0];
extmem_buswindow_t wemd 5

prog[0]. window=PCIBARZ;
prog[0]. operation=MODE_LONG|MODE_W_I;
prog[0]. offset = PCI5565_LIER_OFFSET;
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prog[0]. data_ptr = 0;
wemd. count=1;
wemd. busw_command=&prog[0] ;
if (ioctl (fd, IOCTL_EXTMEM_BUSWINDOW_CLOSE, &wcmd) <0)
{
fprintf (stderr, “extmem infomation fail %s0, str—
error (errno)) ;
return(-1) ;

}
ZORBEOEELRTFHIITE A,

10) 7734 A RTA Ry =T — Re— RIZT %

ret = ioctl (fd, TOCTL_EXTMEM_SHARED, NULL) ;
1) 7/ A RTA AT T A A= b= FIZT 5

ret = ioctl (fd, TOCTL_EXTMEM_PRIVATE, NULL) ;

12) T HNAARTANEZHE L TV 22— EEHED
ret = ioctl (fd, TOCTL_EXTMEM_GET_SHARE_USERS, int *arg) :

AL
extmem @ ioctl ) DfEHIX, EICOSDOary 74 7L — 38T A —
2 utGHHE LB IALOHIBEICH Y £7,
extmem (X, 0S 2ZHENIICEI Y YTz, 6 DORX—ZAT KL AZLITFD =2

— FCHAE LZORTOMEERATE 5 L5 I0R>TOET,
if (ioctl (fd, TOCTL_EXTMEM_GET_DRIVER_INFO, &info) <0)

fprintf (stderr, “Can not get parameter0);
return(-1);
}
for (bar=0;bar<PCI_MAX_NUM_REGS;bar++)
{
switch (info. region[bar]. type)
{
case 0:/% L TWawy %/
break;
case 1:/* 1/0 ZZRNICEID ¥ ToNZH D */
printf ("PCIBAR %d I/0 Region addr 0x%08x offset 0x%08x %10d bytesO
bar,
info. region[bar]. address,
info. region[bar]. offset,
info. region[bar]. size) ;
break;
case 2:/% Memory ZERICEIV ¥ THNIZHD */
printf ("PCIBAR %d MEM Region addr 0x%08x offset 0x%08x %10d bytes0,
bar,
info. region[bar]. address,
info. region[bar]. offset,
info. region[bar]. size) ;
break;
}
}
I D%, VAT AR T 47— ar LT A, ADT RLA LY A X%
DFOL3I, AE)~y T LET,
base_address = 0x1000 * PCIBARO;
ptr = mmap (0, info. region[PCIBARO]. size, PROT_READ |PROT_WRITE, MAP_SHARED, fd, base_address) ;
if (ptr==MAP_FAILED)
{

fprintf (stderr, “mmap %s0, get_syserr (errno)) ;
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return(-1);

}
ptr += info. region[PCIBARO]. of fset;

ZoOEE, map() DRFBED/NT A =X Th 5 offset &, X—AT KL ADI E
W AL TWAZEICHEELTLEE Y, £/, T RIA AR R LAY
Ty FEMELTESN,

extmem 227 4 7 L—3 g VEHZEIV AL ZRAT S X O ICER LTZGAICIX
RELEBEIVIARME SR, TV = a Ty BHDHNE, AST & LT
UTFTOFIBED XL I R T L7 TER Y £¥ A,

a) V7 FTIVDER

if (sigprocmask (0, NULL, &set)==(-1))

{
fprintf (stderr, “Cannot get sigprocmask — %s0, strerror (errno)) ;
return(-1);

}

sigdelset (&set, SIGIO) ;

if (sigprocmask (SIG_SETMASK, &set, &oset)==(-1))

{
fprintf (stderr, “Cannot set sigprocmask — %s0, strerror (errno)) ;
return(=1);

}

sigemptyset (&newact. sa_mask) ;

sigaddset (&newact. sa_mask, SIGIO) ;

newact. sa_handler = interrupt_hadler;

newact. sa_flags = SA_SIGINFO|SA_RESTART;

if (sigaction(signo, &newact, 0)==(-1))

{
fprintf (stderr, “Cannot set sigaction — %s0, strerror (errno));
return(-1);

}

if (fentl (fd, F_SETOWN, getpid()) != 0)

{
fprintf (stderr, “Error %s : Process ID = %d 0, strerror (errno), getpid());
return(-1);

}

/% Register signal */

flags = fentl (fd, F_GETFL);

if ( flags == -1)

{
fprintf (stderr, “Error : %s0, strerror (errno)) ;
return(-1);

}

if ( fentl(fd, F_SETFL, flags | FASYNC) == -1 )

{
fprintf (stderr, "Error : %s0, strerror (errno)) ;
return(-1);

}

int_enable. init = 1;

ioctl (fd, TOCTL_EXTMEM_REQ_INT_NOTIFY, &int_enable) ;

T E, extmem T XA A RT A NRNDENY IAHIL—F h 5 | linux 1= U
® kill_fasyc () > CTIEFRHIA N> FEwmm L ET,
L22LZdDkill_fasyncOld, 41 XV haXa—A 7 THIENTEERA,
L7 - T, signal OFAEREE, EVIALORERBIIVLTLLHELLD U
¥ A,
extmem T /NA ARTANTHH, BELEZEVIALDOEEED T N LTWET
DT, ioctl (fd, IOCTL_EXTMEM_REQ_INT STATUS, extmem_int_info_t) % ff -
T SIGIO DR AEGES Z LR TEET N, HEEIHA LTz signal 1%, BT
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BUESNE ZERHY | FRE LTy MEKO DRREZBL L b HY
FTOTHEEL T EEW,

b)BUS WINDOW 7' /5 A
BUS WINDOW E— Ri%, —ax—¥RNT7 7V r—rvarrar 7 ann
TNAAD 1/0 ZBRICT 7 B A4 HM— 575 C9d,  BUS WINDOW &2 7
7 AlZ. UTIZRT L 912 prog. window 12, PCI D_X—A 7T KL A &5
;RL. prog. offset i, XR—RAT RLAMLDOA 7y Naetar L ET
o ZOEE, TIERTLHE Y MERHINE, UTOT—7 ML
73> T prog. operation TR L E 9

MODE_R prog. data_ptr |ZH8~ U7 BEICE %2 3 A T
prog. data_ptr=&read_data; C
X read_data IZEI S L5,

MODE_R_I prog. data_ptr |Zfif & FeAiATe
fEiX. prog. data_ptr [ZAMIS LD,

MODE_W prog. data_ptr |Zfe/s L7250 AE X HT
prog. data_ptr=&write_data; C
HEHIN AT write_data Th D,

MODE_W_1I prog. data_ptr DA E X H4

MODE_S_1I MATZ LTEICH R LT B2ty L, BOEEHT
prog. data_ptr=0x80000000; TAE X
temp_value <-AJjAR— k
temp_value |= (prog.data_ptr);

H AR — h<{-temp_value;
2725,

MODE_C_1I AT LB R LTz 7 V7 L, BOEE T
prog. data_ptr=0x80000000; TAE X
temp_value <-AJjAR— k
temp_value &= ~ (prog. data_ptr);

H 3R — h<{-temp_value;
272 %,

Z @ prog. operation TH/R L7ZMEIZ, T — X OIEZiHEITT — X g%

BrRLET,

MODE_BYTE 8bits 7 —X LT 9,

MODE_BYTE2  16bits 7—4 % 2[a]l® 8bits #{EL LT D,
MODE_WORD 16bits 7 —X LT 9,

MODE_WORD2  32bits & —# % 2[a]l® 16bits #{EE LT D,
MODE_LONG 32bits T—X% LCHK D,

DT FusErLET,

static extmem_busw_command_t prog[16];
static extmem_buswindow_t wemd ;
int pc=0, ret;

/* base address 0

prog[pc]. window=0; /* base address 0 */
proglpe]. operation=MODE_LONG |MODE_R; /* 32bit read #/
Drog[pc].offseti()xo; /% offset 0 %/

prog[pc]. data_ptr=&read_data;
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pctt;

prog[pc]. window=1; /% base address 1 */
proglpc]. operation=MODE_WORD |MODE_W; /% 16 bits write %/
prog[pc]. offset=0x10; /% offset 0x10 */

proglpc]. data_ptr=&write_data;

pett;

wemd. count = pe;

wemd. busw_command = prog;

ret = ioctl (fd, IOCTL_EXTMEM_BUSWINDOW, &wcmd )

c) resmem 17T A
TR AT F VATAT—FRERICAAL ATV O—HETHIL
T linux IZEH SN NWE HIZTHFETT, PRI EEIEX, 1inux
DEENSRAINETOT, =2—FREHICFIHTEET, £/, #

BRI A Y fEEE L CTIFEELE T O T,

1[E@ODMA TETDHT —H %

O v —TH5ENTEEETT, PROFIEIZEE /etc/grub. conf 12
mem=H &7 N L ADOFRIZHE R L E T,

ERZD A VL /proc/iomem R AHETHRETEET,

# cat /proc/iomem

00000000-0009ffff -
000a0000—000bffff -
000c0000—-000cefff :
. Adapter ROM
. Adapter ROM
000£f0000-000fffff -
00100000—3fe8abff
00100000-005596b1
005596b2-006d9c7f
: ACPI Non-volatile Storage <- fEifHEh T\ 3
: ACPI Tables

3fe8ec00-3fffffff :

000cf000-000d8fff
000da800-000dbfff

3fe8ac30-3fe8cbhff
3fe8cc00-3fe8ebff

System RAM
Video RAM area
Video ROM

System ROM
System RAM {————— VAT AATY O
Kernel code
Kernel data

reserved

CITHERELARTNIZ R L7220V OX, ACPI BN ATV Otk ZREICHIH L

T W BHZ2¢TY, ZOMEBICERSZWVWEIICT A0, LT

\Z/etc/grub. conf Z#5RE L £,

timeout=10

splashimage=(hd0, 0) /grub/ccur. xpm. gz

title RedHawk Linux 2.2 (Trace=Yes, Debug=No)

root (hdo, 0)
kernel

/vmlinuz-2. 6. 6-RedHawk-2. 2-trace ro

root=/dev/sda2 mem=0x3e000000 quiet

Z ORI TIL, 0x3e000000-0x3effffff Z# FHIAEY &L T £ L T
. 0x3f000000-0x3fffFffff 1%, ACPI RFDOFEFFHATXAHZEICL T
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# cat /proc/iomem
00000000—-0009ffff : System RAM
000a0000—-000bffff : Video RAM area
000c0000-000cefff : Video ROM
000cf000-000d8fff : Adapter ROM
000da800-000dbfff : Adapter ROM
000f0000—-000fffff : System ROM
00100000-3dffffff : System RAM <{————— VAT AAEY DRH
00100000-005596b1 : Kernel code
005596b2-006d9c7f : Kernel data

DIV ESF, ZD& XTI,
3fe8ac30-3fe8cbff : ACPI Non-volatile Storage
3fe8cc00-3fe8ebff : ACPI Tables
3fe8ec00-3fffffff : reserved
DERITINER A,

ZDORTEL . extmem |[THLAIATIZIX

/usr/local /CNC/drivers/extmem/extmem_start
EXTMEM_RESADRO=0x3E000000 EXTMEM_RESLENO=0x01000000

PITOWET, R,

# cat /proc/extmem
version: 2.00
built: Mar 10 2005, 18:13:04
boards: 0

resadr0: 0x3e000000
reslen0: 0x01000000
resadrl: 0x00000000
reslenl: 0x00000000
resadr2: 0x00000000
reslen2: 0x00000000
resadr3: 0x00000000
reslen3: 0x00000000
resadr4: 0x00000000
reslen4: 0x00000000
resadrb: 0x00000000
reslenb: 0x00000000

DEIITHERT D ENTEET,
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77V = arynoRHT 82 TIORLET,

#include <stdio.h>
#include <unistd.h>
#include <errno.h>
#include <sys/mman.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fentl.h>
#include <sys/extmem.h>

main(int argc, char *kargv)

{
extern int optind;
extern char *optarg;
register int c;
int fd, dev=0;
volatile unsigned char *resbuff;
extmem_driver_info_t resinfo;
char resdev([256];
extern int errno;
while((c = getopt (arge, argv, “d:”)) != EOF)
{
switch(c)
{
case = d’
dev = atoi (optarg) ;
break;
}
}
sprintf (resdev, ”/dev/resmem%d”, dev) ;
if ((fd = open(resdev, 0O_RDWR))<0)
{
fprintf (stderr, “open fail %s0, strerror (errno)) ;
exit(0);
}
if (foctl (fd, IOCTL_EXTMEM_GET_DRIVER_INFO, &resinfo) <0)
{
fprintf (stderr, “extmem infomation fail %s0, strerror (errno)) ;
exit(0);
}
printf ("%s phsical address %x size %x¥n”

,resdev, resinfo.region[0].address, resinfo. region[0]. size);
resbuff = (char*)mmap (0, resinfo. region[0]. size, PROT_READ|PROT_WRITE, MAP_SHARED, fd, 0);
printf ("%x¥n” , resbuff[0]++);
munmap ( (void¥) resbuff, resinfo. region[0]. size) ;
close(fd);

}

FATTDERNDOT —ENEICA L7 VA FSNERENET,

# . /resmem_ex

/dev/resmem0 phsical address 3e000000 size 1000000
0

# . /resmem_ex

/dev/resmem0 phsical address 3e000000 size 1000000
1

# . /resmem_ex
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/dev/resmem0 phsical address 3e000000 size 1000000
2

ZIT, BHRENTWAST RL A, PCI RADLBEBEBESNHIWET RL AT DT,
DMA =2 b —F R BICRET X, T35 A0H AE U IZDMA N Thil, ~v 7
LTHEKT, 77U r— a0 7a S84 6T 78 ATEET,

FILES
/usr/local/CNC/drivers/extmem_driver/extmem. ko
/usr/local /CNC/drivers/extmem_driver/sys/extmem. h
/usr/local/CNC/drivers/extmem_driver/extmem_start

4. extmemarv 74 L —rav

VIV 2T 47 ARV Dary7 47— a0, WFOFIETITWET,
LTIz, _OD%%%’E%EH LET,
1)7E
insmod FRIZ, LR DO/NT A —FEFR%E, PClA— NIZabETTRWnE
T, B, HRXTA=ZDOnlE, 0-9EHELET,
EXTMEM _VIDn=~> % —a— K
EXTMEM_DIDn=7/3A A 21— K
EXTMEM_INTn=% 1) jAZx
0:FI 0 IAAIEEH LA
1:IRQ % open K& Y 4T 5
2:IRQ % init REIZHI Y KT 2%
5 : insmod extmem.o EXTMEM_VID0=0x114A EXTMEM_DID0=0x5565
EXTMEM_INTO=2

2) device 7 7 A /L DL
FAT 27 Z2OKETUTORLRBZHMELTFEN, ZOFTIE, 22007 /3 X%
/deviextmem? O4FTaL 7 4 7L —a  LTWETR, DT WEARTHrENERA
major DfEIL, OS BRET 5D T, Iproc/devices % FiA72 LT extmem OIHDEZ > T 72 &
AN

mknod -mrw /dev/extmemO ¢ major O
mknod -mrw /dev/extmeml c major 1
mknod -mrw /dev/extmem2 ¢ major 2

ek, BEIMIZ ZNEATH v =/L A7 U 7 b %/usr/local/CNC/drivers/extmem_driver/extmem_start
WWHELTOWET,

4.1 extmem Z{H ] L7~ 5565 DA AL FIIE

TREFMETERM LTS ZIW
# make
# make install

HHIA A FNE
(1) /etc/grub.conf D& IZLLF D X 912 pei=routeirq % (W 272 51X, vmalloc=256M &)1 2
TLEawn
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title RedHawk Linux 6.0.1-20110817 (Trace=Yes, Debug=No)
root (hd0,0)
kernel /vmlinuz-2.6.36.4-RedHawk-6.0.1-trace ro root=/dev/mapper/vg_ihawk-Iv_root
rd_ LVM_LV=vg_ihawk/lv_root rd_LVM_LV=vg_ihawk/lv_swap \
rd_NO_LUKS rd_NO_MD rd_NO_DM LANG=ja_JP.UTF-8 KEYBOARDTYPE=pc
KEYTABLE=us quiet crashkernel=90M@48M \
pci=routeirq

(2)/etc/rc.local IZLL F DY = V&2 ZTL 72 &N

/usr/local/CNC/drivers/extmem/extmem_start EXTMEM_VID0=0x114A
EXTMEM_DID0=0x5565 EXTMEM_INTO0=2
if [ -L /dev/pci5565a |
then
rm -f /dev/pci5565a
fi
In -s /dev/extmemO /dev/pci5565a

if [ -L /dev/pci5565b ]
then
rm -f /dev/pci5565b
fi
In -s /dev/iextmem1l /dev/pci5565b

PUTUBUTOY VA7 )7 MRS THWET,
# lusr/local/CNC/drivers/extmem/ge/pci5565/config_*.sh

(3) resmem & OffH
FRIAEVIL, VAT AT — RMFZAA U AEY O—H%Z KL T linux IZEH S v7e
2T HFETT, T
SN, linux OFBELSERASNETOT, =2—FRAHICFHTEET, £
7o, WY A T Y fEk
ELTHAELETOT, 1HODMA TETDT —Z 2 a bt —F 2FENTEEHETT,
FHRID I B
memexact -x -MS=Y%-1 X
% FAT L CHC& 7= & lete/grup.conf IZBFE L £ 97,

memexact -x -MS=128M % 31T L /=& O HFl
memmap=exactmap memmap=0x8d800@0x10000 \

memmap=0x1ff00000@0x100000 memmap=0x1fe00000@0x20200000 \
memmap=0x8297c000@0x40200000 memmap=0x8000000$0xc2b7c000 \

memmap=0x60000#0xcafof000 memmap=0x1000@0xcafff000

ZDEE | 128MBDODAEY ZFHTHZ EAERLTWETN, ZOFLlHO
"memmap=0x8000000$0xc2b7c000" D723, Z D AT LD A U ELEIZS HE
TeRETT,
Z D% . letc.rc.local C /usr/local/CNC/drivers/extmem/extmem_start
EXTMEM_RESADRO=0xc2b7¢000 EXTMEM_RESLENO0=0x8000000 ® X 9 (Z5tik 45 =
LT, PTRAEY ZRETETET,

FEEED * £ Y I Z/procliomem % .5 HF CHER TE £97,
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(MHIBRTTIE
$su
# rmmod extmem

B)YT A A M=V

$su

# cd /usr/local/CNC/drivers/extmem

# make clean

# cd /usr/local/CNC/drivers/extmem/ge/pci5576
# make clean

(6)a R FIIE
ELSHHAAEND ELULTORBR T 0 7T ANEFICEITTEET
$su
# cd /usr/local/CNC/drivers/extmem/ge/pci5565
# .[pci*_init
# ./pci*_mmap
N7 7 A
README This file.
Makefile
config_pci5565.sh Normal configration sample
config_pci5565.tune.sh Tune up configration sample
pci5565.3.UTF8 Manual source
pci5565.3.gz Manual

pci5565 init.c initial program
pci5565_mmap.c utility for pci5565
sys/pci5565.h

64 bit system

libpci5565.s0 64 bit access library
libpci5565.a 64 bit access library
libpci5565 32.a 32 bit compatibility access library
libpcis565_32.s0 32 bit compatibility access library

32 bit system
libpci5565.s0 32 bit access library
libpci5565.a 32 bit access library
pci5565_resmem sample program for IOCTL DMA
testl sample program for read/write DMA
test2 a DMA diagnostic tool

4.2 letc/rc.local ~® b

WE L, fletc/relocal IZLL TRt ZBML F9

/usr/local/CNC/drivers/extmem/extmem_start EXTMEM_VID0=0x114A EXTMEM_DID0=0x5565
EXTMEM_INTO=2
if [ -L /dev/pci5565a ]
then
rm -f /dev/pci5565a
fi
In -s /dev/extmemO /dev/pci5565a

if [ -L /dev/pci5565b ]
then
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rm -f /dev/pci5565b
fi
In -s /dev/iextmem1 /dev/pci5565b

bL, Fa—=vIA7vareffild 5561203, UTOX ) RiElzBMmL£7,

/usr/local/CNC/drivers/extmem/extmem_start \

EXTMEM_VID0=0x114A EXTMEM_DID0=0x5565 EXTMEM_INT0=2 EXTMEM_ReadThrottleRate=-2
EXTMEM_WriteThrottleRate=-2 EXTMEM_EmptyThrottleRate=-1\
EXTMEM_RESADRO0=0x31c000000 EXTMEM_RESLENO0=0x10000000

if [ -L /dev/pci5565a ]
then
rm -f /dev/pci5565a
fi
In -s /dev/extmemO /dev/pci5565a

if [ -L /dev/pci5565b ]
then
rm -f /dev/pci5565b
fi
In -s /dev/extmem1 /dev/pci5565b

43 F a—=2 T I/XNT A—H
LT D/RT A —2 BNHEERTREIZ /2> TV E T,

EXTMEM_ReadThrottleRate=-1 (READ DMA #& T DEEARDOFE H R« u D)
EXTMEM_WriteThrottleRate=-1(WRITE DMA #& T OB OFRF HEER . u #D)
EXTMEM_EmptyThrottleRate=-1(i%{§ FIFO EMPTY O ORF B : 1 #)

ThZi,

EEDEDEAITIE, LT OO Y BIIZ DMA OR& T IFHE 2§15 L TR
w = (length * 8) / 1000 + ThrottleRate;

ADEDOLHEITIT, BE LIEOMEHMERF R TR L 512720 £7,

fHRICE 2T, EY—U =4 FOFRFHRFHOFEME T,

ERUENL, jiffies OEEHAZ ., L DOV =T TIT O IR £,
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5. a7 ADH
/************************************************************************/
/% init.c — VMIPCI-5565 */
/************************************************************************/
#include <stdio.h>

#include <unistd.h>

#include <fcntl.h>

#include <errno.h>

#include <memory.h>

#include <sys/mman.h>

#tinclude <sys/param. h>

#include <sys/file.h>

#tinclude <sys/types.h>

#include <sys/extmem.h>

#include <signal.h>

#include <stdlib.h>

#include <sys/libvmic.h>

int main(int argc, char **argv)
{
int fd, mem_size;
char devname[1024];
PCI5565M *mem;
PCI5565R  *dev;
PCI5565R s*intr;

if (arge < 2 ) {
strepy (devname, ”/dev/pcib565a”) ;
} else {
strepy (devname, argv([1]) ;
}
if ((fd = open(devname, O_RDWR)) == -1)
{
fprintf (stderr, "Device not found %s (%s)¥n”,
devname, strerror (errno)) ;
exit (0);
}
printf ("%s 7, devname) ;
if (pcibb65_init (fd, &mem, &mem_size, &dev, &intr, 1) <0)
{
fprintf (stderr, “Device initialize error %s (%s)¥n”,
devname, strerror (errno)) ;
exit (0);
}
if (pcibb65_uninit (fd, mem, dev, intr)<0)
{
fprintf (stderr, "%s¥n”, strerror (errno)) ;
}
close(fd) ;
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FATRR

# pcibb65_init

mapped 4096 bytes, at 0xdfdfddc0O

and mapped 1074442991 bytes, at 0xd0000000
NodelID 0 real size 128MB rev 7

Redundant Mode Disabled(Installed E7:1-2)
Rogue Master 0 Disabled(Installed E7:3-4)
Rogue Master 1 Disabled(Installed E7:5-6)
Rx Signal Detect

Rx FIFO is Ok

Sync Signal is Ok

DATA is Ok

OWN DATA not Detect
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16k RFM(PCI556) DERZEEEE 2DV T
1. BW

R F M(PCI5565) #5158
T,
2. RRICAWEY 2T 4
Al DELL T5500(4CPU)Z i\, SBRZ1T-o7c. TRIC OS KU CPU DI Z LI ISR L, #7e D
o) & AR TR

Br 4 32bit i & 64bit ik RedHawk TITV, MFH OYEREFEZ B & 7T

® 32Dbitif
Linux LC-D 2.6.26.8-RedHawk-5.2.3-trace #1 SMP PREEMPT Fri May 1 16:24:26 EDT 2009 i686 686 i386 GNU/Linux
processor :0
vendor_id : Genuinelntel
cpu family 16
model 126
model name : Intel(R) Xeon(R) CPU X5560 @ 2.80GHz
stepping :5
cpu MHz :2793.020
cache size 18192 KB
physical id 0
siblings 4
core id :0
cpu cores 4
apicid 0
initial apicid 0
fdiv_bug ‘no
hlt_bug ‘no
fOOf_bug :no
coma_bug ‘no
fpu 1yes
fpu_exception 1yes
cpuid level 111
wp yes
flags : fpu vme de pse tsc msr pae mce cx8 apic sep mtrr pge mca cmov pat pse36 clflush dts acpi mmx fxsr sse sse2 ss ht tm pbe nx rdtscp Im

constant_tsc arch_perfmon pebs bts pni monitor ds_cpl vmx est tm2 ssse3 cx16 xtpr dca sse4_1 sse4_2 popcent lahf_Im ida

bogomips :15590.23
clflush size 164
power management:
®  64bit ki
Linux ihawk64 2.6.23.17-RedHawk-5.1.1-trace #1 SMP PREEMPT Tue Jun 10 20:38:29 EDT 2008 x86_64 x86_64 x86_64 GNU/Linux
processor 10
vendor_id : Genuinelntel
cpu family 16
model 126
model name : Intel(R) Xeon(R) CPU X5560 @ 2.80GHz
stepping :5
cpu MHz 1 2793.000
cache size 18192 KB
physical id 10
siblings 14
core id 10
cpu cores 14
fpu 1yes
fpu_exception 1yes
cpuid level 111
wp yes
flags : fpu vme de pse tsc msr pae mce cx8 apic sep mtrr pge mca cmov pat pse36 clflush dts acpi mmx fxsr sse sse2 ss ht tm pbe syscall nx rdtscp Im

constant_tsc arch_perfmon pebs bts rep_good pni monitor ds_cpl vmx est tm2 ssse3 cx16 xtpr dca popcnt lahf_Im ida
bogomips 1 5589.99

clflush size 164

cache_alignment : 64

address sizes 1 40 bits physical, 48 bits virtual

power management:

34/44



3. a XA VFTFar, A X EOFBENZHOWNT

BRI H 72 64bit it RedHawk( YV 7 v & A APEIZIERISR O 7= % RedHat & [FA]3%) o gee-4.1.2 Tl

-m32 &-m64 TERLAATVET N EI LA NT B ENEEDL, TORRAZAEYET LT

memcpy( R E=FIH L= 0 7 I 6047 V=7 F &, 32bithi RedHat L Ta s A Vv LA 7 V=

7 NEDBEWEHE L,

3.1 T —H YA XDEL

TR RT L 9T 32bitil LN 32bit =3I =2 L—3 3 L 64bit JRTIE, T— XA ANRRL B,

F—EPAL XEWRB T I T A 32bit RE R 32bit =I 2 L—v 3 VOFE 64bit BRDBE
main()
int x;
printf("char %d\n",sizeof(char)); char 1 char 1
printf(“short %d\n",sizeof(short)); short 2 short 2
printf("long %d\n",sizeof(long)); long 4 long 8
printf("void* %d\n",sizeof(void*)); void* 4 void* 8
printf("int %d\n",sizeof(int)); int4 int4

printf("unsigned int %d\n",sizeof(unsigned int));
printf("unsigned long int %d\n",sizeof(unsigned long int));
printf("long int %d\n",sizeof(long int));

printf("long long %d\n",sizeof(long long));

printf("long long int %d\n",sizeof(long long int));

printf("x %X %d\n",&x,sizeof(&x));

unsigned int 4
unsigned long int 4
long int 4

long long 8

long long int 8

x FFFFD780 4

unsigned int 4
unsigned long int 8
long int 8

long long 8

long long int 8

x FFFFE5SFC 8

3.2memcpy R0 77 LDV X K

#include <strings.h>

int main()

{
char src[0x10000];
char dst[0x10000];

memcpy(dst,src,0x10000);

33aU A NA T a Nk B ATV FOEWN

TR V% cc-03-Stt.c TITH & (IKEZR)NE memepy()BIE A FEOME 3723, -minline-all-

stringops #1115 & (F#R) A > T4 VEIEICER SN G, BBV A4 XTH, AT 720, A

AP DENT 72> T, LU 32bit fRO#KE R 27~

32bit FRDOFEFR

#cc-0O3 -Stt.c # cc -O3 -S -minline-all-stringops -msse2 tt.c
file "tt.c" file "tt.c"
text text
.p2align 4,,15 .p2align 4,,15
.globl main .globl main
type main, @function .type main, @function
main: main:

leal 4(%esp), %ecx

andl  $-16, %esp

pushl -4(%ecx)

pushl %ebp

movl  %esp, %ebp

pushl %ecx

subl  $131092, %esp

leal -131076(%ebp), %edx
leal -65540(%ebp), %eax
movl  $65536, 8(%esp)
movl  %eax, 4(%esp)
movl  %edx, (%esp)

call memcpy

addl  $131092, %esp
popl  %ecx

popl  %ebp
leal -4(%ecx), %esp
ret

.size main, .-main
.ident "GCC: (GNU) 4.1.2 20071124 (Red Hat 4.1.2-42)"
.section .note.GNU-stack,",@progbits

leal  4(%esp), %ecx

andl  $-16, %esp

pushl -4(%ecx)

cld

pushl %ebp

movl  %esp, %ebp

subl  $131084, %esp
movl  %ecx, -12(%ebp)
movl  $16384, %ecx
movl  %esi, -8(%ebp)
leal -65548(%ebp), %esi
movl  %edi, -4(%ebp)
leal -131084(%ebp), %edi
rep

movsl

movl -12(%ebp), %ecx
movl -8(%ebp), %esi
movl  -4(%ebp), %edi
movl  %ebp, %esp

popl %ebp
leal -4(%ecx), %esp
ret

.size main, .-main

.ident "GCC: (GNU) 4.1.2 20071124 (Red Hat 4.1.2-42)"

.section .note.GNU-stack,"",@progbits

[FIERIZ 64bitOS DFE A IRT, v a v b EA T4 L IZmBaNEREINTWA,
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64bit IR D#EF

#cc-0O3 -Stt.c # cc -O3 -S -minline-all-stringops -msse2 tt.c
file "tt.c” file "tt.c”
text text
.p2align 4,,15 .p2align 4,,15
.globl main .globl main
type main, @function .type main, @function
main: main:
.LFB2: .LFB2:
subg $131080, %rsp subg  $130960, %rsp
.LCFIO: .LCFIO:

movl  $65536, %edx
leaq 65536(%rsp), %rsi
movq  %rsp, %rdi
call memcpy
addg $131080, %rsp
ret
.LFE2:
.size main, .-main
.section .eh_frame,"a", @progbits
.Lframel:
Jlong .LECIE1-.LSCIE1l
.LSCIE1L:
Jlong 0x0
.byte 0Ox1
.string "zR"
.uleb128 0x1
.sleb128 -8
.byte 0x10
.uleb128 0x1
.byte 0x3
.byte Oxc
.uleb128 0x7
.uleb128 0x8
.byte  0x90
.uleb128 Ox1
.align 8
.LECIEL:
.LSFDE1:
Jlong .LEFDE1-.LASFDE1
.LASFDE1:
long .LASFDE1-.Lframel
Jlong .LFB2
Jlong .LFE2-.LFB2
.uleb128 0x0
.byte 0x4
Jlong .LCFIO-.LFB2
.byte Oxe
.uleb128 0x20010
.align 8
.LEFDEZ1:
.ident "GCC: (GNU) 4.1.2 20070626 (Red Hat 4.1.2-14)"
.section .note.GNU-stack,",@progbits

movl  $8192, %ecx
leaq -120(%rsp), %rdi
leaq 65416(%rsp), %rsi
cld
rep
movsq
addg $130960, %rsp
ret
.LFE2:
.size main, .-main
.section .eh_frame,"a",@progbits
.Lframel:
long .LECIE1-.LSCIE1
.LSCIE1:
long 0x0
.byte Ox1
.string "zR"
.uleb128 Ox1
.sleb128 -8
.byte 0x10
.uleb128 Ox1
.byte 0x3
.byte Oxc
.uleb128 0x7
.uleb128 0x8
byte  0x90
.uleb128 Ox1
.align 8
.LECIE1:
.LSFDEZ1:
Jlong .LEFDE1-.LASFDE1
.LASFDE1:
long .LASFDE1-.Lframel
long .LFB2
long .LFE2-.LFB2
.uleb128 0x0
.byte 0x4
long .LCFIO-.LFB2
.byte Oxe
.uleb128 0x1ff98
.align 8
.LEFDE1:
.ident "GCC: (GNU) 4.1.2 20070626 (Red Hat 4.1.2-14)"
.section .note.GNU-stack,",@progbits
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3.464bit AFVETINE 2bit=I 2l —alAFYETIL
DFEVNZHOWNT

TRUWRT LI, MEOFT V= MI®RL D, 2B, 64bit AEVETNADOT T T a— R
% 32hit0OS L TlE, B S 452 LIidH k2R,

64bit A€ Y €TV 2bitzI=2b—Va s AEVETINV
# cc -O3 -S -minline-all-stringops -msse2 tt.c # cc -O3 -S -minline-all-stringops -msse2 tt.c -m32
file “"tt.¢” file “tt.c"
_text text
_p2align 4,,15 -p2align 4,15
.globl main -globl main . .
. . .type main, @function
.type main, @function main:
main: leal 4(%esp), %ecx
.LFB2: andl  $-16, %esp
subg $130960, %rsp pushl -4(%ecx)
.LCFI0: cld
movl  $8192, %ecx PU5h|| :/A)ebp vhch
leag  -120(%rsp), %rdi movl Yoesp, ¥6ep
|ea3 6541(§A<]%r2;3 %%rsi subl - $131084, %esp
! movl  %ecx, -12(%ebp)
cld movl $16384, %ecx
rep movl  %esi, -8(%ebp)
movsq leal -65548(%ebp), %esi
addq $130960, %rsp movl  %edi, -4(%ebp)
ret leal -131084(%ebp), %edi
.LFE2: ;:gvsl
-stze - main, .-main o ) movl  -12(%ebp), %ecx
..sectlon .eh_frame, “a”, @progbits movl -8(%ebp), %esi
Lframel: movl  -4(%ebp), %edi
.long . LECIE1-.LSCIE1 movl  %ebp, %esp
.LSCIET: popl  %ebp
.long  0x0 leal -4(%ecx), %esp
.byte 0x1 ret
_string “zR” .size main, .-main
“uleb128 Ox1 .|den_t "GCC: (GNU) 4.1.2 20010626 (qu Hat 4.1.2-14)"
“slebi28 -8 .section .note.GNU-stack,",@progbits
_byte 0x10
.uleb128 0x1
.byte 0x3
_byte Oxc
.uleb128 0x7
.uleb128 0x8
.byte  0x90
.uleb128 0x1
.align 8
.LECIET:
. LSFDET:
. long . LEFDE1-. LASFDE1
. LASFDE1:
.long . LASFDE1-.Lframel
.long  .LFB2
.long . LFE2-.LFB2
.uleb128 0x0
.byte  0x4
.long  .LCFIO-.LFB2
.byte  Oxe
.uleb128 0x1ff98
.align 8
. LEFDET:
.ident “GCC: (GNU) 4.1.2 20070626 (Red Hat 4.1.2-14)"
.section . note. GNU-stack, “”, @progbits
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3532bit RAT A T AEYETINNE 32bit=I=2b—T g R

E Y EFTILIZOWNWT

AT 47 32bit0S LT AN LA TP/ L 64bitOS E T, 32bit=I 2L —3 a3 UET
NTaA AN LA 7 V=7 ME, TRl T LR —ThH-o7-,

32bit R DAER

64bit iR L ? 32bit X F D =T L DOREER

#cc-03 -Stt.c # cc -03 -S tt.c -m32

file "tt.c” file “tt.c”

text text

.p2align 4,,15 .p2align 4,,15
.globl main .globl main

.type main, @function type main, @function
main: main:

leal  4(%esp), %ecx

andl  $-16, %esp

pushl -4(%ecx)

pushl %ebp

movl  %esp, %ebp

pushl %ecx

subl  $131092, %esp

leal -131076(%ebp), %edx
leal -65540(%ebp), %eax
movl $65536, 8(%esp)
movl  %eax, 4(%esp)
movl  %edx, (%esp)

call memcpy

addl  $131092, %esp

popl  %ecx

popl  %ebp

leal -4(%ecx), %esp
ret

.size  main, .-main
.ident "GCC: (GNU) 4.1.2 20071124 (Red Hat 4.1.2-42)"
.section .note.GNU-stack,"",@progbits

leal  4(%esp), %ecx

andl  $-16, %esp

pushl -4(%ecx)

pushl %ebp

movl  %esp, %ebp

pushl %ecx

subl  $131092, %esp

leal -131076(%ebp), %edx
leal -65540(%ebp), %eax
movl $65536, 8(%esp)
movl  %eax, 4(%esp)
movl  %edx, (%esp)

call memcpy

addl  $131092, %esp

popl  %ecx

popl  %ebp

leal -4(%ecx), %esp
ret

.size  main, .-main
.ident "GCC: (GNU) 4.1.2 20070626 (Red Hat 4.1.2-14)"
.section .note.GNU-stack,"", @progbits

32bit kR DAEFR

64bit i _E® 32bit A EV =T LOREER

# cc -03 -S -minline-all-stringops -msse2 tt.c

# cc -03 -S -minline-all-stringops -mssez2 tt.c -m32

file "tt.c"
text
.p2align 4,,15
.globl main
type main, @function
main:
leal  4(%esp), %oecx
andl  $-16, %esp
pushl -4(%ecx)
cld
pushl %ebp
movl  %esp, %ebp
subl  $131084, %esp
movl  %ecx, -12(%ebp)
movl  $16384, %ecx
movl  %esi, -8(%ebp)
leal -65548(%ebp), %esi
movl  %edi, -4(%ebp)
leal -131084(%ebp), %edi
rep
movsl
movl  -12(%ebp), %ecx
movl -8(%ebp), %esi
movl -4(%ebp), Y%edi
movl  %ebp, %esp

popl  %ebp
leal -4(%ecx), %esp
ret

.size main, .-main
.ident "GCC: (GNU) 4.1.2 20071124 (Red Hat 4.1.2-42)"
.section .note.GNU-stack,"",@progbits

file "tt.c"
text
.p2align 4,,15
.globl main
.type main, @function
main:
leal  4(%esp), %ecx
andl  $-16, %esp
pushl -4(%ecx)
cld
pushl %ebp
movl %esp, %ebp
subl $131084, %esp
movl  %ecx, -12(%ebp)
movl  $16384, %ecx
movl  %esi, -8(%ebp)
leal -65548(%ebp), %esi
movl  %edi, -4(%ebp)
leal -131084(%ebp), %edi
rep
movsl|
movl -12(%ebp), %ecx
movl -8(%ebp), %esi
movl -4(%ebp), Y%edi
movl  %ebp, %esp

popl  %ebp
leal -4(%ecx), %esp
ret

.size main, .-main
.ident "GCC: (GNU) 4.1.2 20070626 (Red Hat 4.1.2-14)"
.section .note.GNU-stack,"",@progbits
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4 RFMZER LTcEn S E R ERIC DWW T

BIEiC. A LR 2 E 2 T, REM(VMIPCI-5565 32bit i) £ To X £ U BIRERBR 21T > 7=,

4.1 BB a 7 F A

R v 7T A%, LLFOHEB 23R 8 555125
ML TN 5,

(A) 32bit 7'm 7T L—Tab—

(B) 64bit 7'/ F L—T A —

(C) memcpy()= &'—

(D) rfmepy() = &°—@

F72, ABIZOWTIE, FitQ@QoRBR %17\, C,D
WZHOWTIE, OO@DRER 1T - 7=,

DQAA » AF U DD rfm ~Difixk
@rfm 75 A A v AF Y ~OEEE
®@rfm 75 rfm ~D#RE

(1) #FHRIERBEEIZ W T

pci5565 @ read()write)ZFIFHT& 2 L 912, T34 A
RIANEHEL, LT, 2 00 EFH-IT/ERL
F L7z,

A il
rfmcpy - V 7 L7 7 4 7 A Y fE A 2 & —
T 5,
£
#include <extmem.h>
#include <libvmic.h>
void *rfmcpy(void *dest, const void *src, size_t
n);
B!
rfmepy() (XY 7 Vv 27 47 AEY . HDHNIZ
AA VAT Y OE src DT n A &Y
TVITATAEY HONVEAA L AEY D
AV fEhK dest |2 read()/write() & > T =2 &
—7 %, AE—ITOMEKE 2 B —JeDiERN
B> TR B,
src & dest Dl FN, V7V 7T 4T AEY
ZRLTWDEAITIE, 4096 /31 R D3y 7
FEFMALEZa =201,
FA D32 34 RULFDOHA &
read()/write()/Iseek() T 7 — A L2 5HE
. src & dest DF TN, A A AEY OE
AR LTV A HAICIE. memepy() & FEONH
7
(E2)
kL — N EOTeDIZ, Fa—=v T RT A —
HPME IR AL, extmem ZE)RT A —Z |2 F
L &L 9 |12 EXTMEM_ReadThrottleRate=f#

[Finclude <stdio.n>
Jrinclude <unistd.h>

Jrinclude <fentl.h>

Jinclude <ermo.h>

J#include <memory.h>
Jéinclude <sys/mman.h>
Jinclude <sys/param.h>
Jrinclude <sys/file.h>
linclude <sys/types.h>
Jinclude <sys/extmem.h>
Jinclude <signal.h>

finclude <stdlib.h>

Jinclude <sys/libvmic.h>

int main(int argc, char **argv)

int fd;
char devname[1024];
PCIS565M *mem,*p;
PCIS565R *dev;
PCIS565R “intr;
inti,mem_size,tst_size;
struct timespec t0,tL;
float real;

if (arge <2) {
strcpy(devname, dev/pcis565a’);
Jelse {
strepy(devname, argv[1]);

}
if ((fd = open(devname,0_RDWRY)) == -1)
{

fprintf(stderr,"Device not found %s(%s)\n",
devname strerror(errno));
exit(0):

printf(*%s " devname);
if (pci5565_init(fd,&mem,&mem_size,&dev,&intr,1)<0)
{

fprintf(stderr,"Device initialize error %s(%s)\n",
devname strerror(ermo));
exit(0);

}
p=(PCI5565M*)valloc(mem_size);
tst_size=0x10000;
memset((void*)p,Oxfftst_size);
for(i=0;i<tst_size/4;i++)

mem->access.d32[i]=i;

}
mlockall(MCL_FUTURE|MCL_CURRENT);
readtime(&t0);
for(i=0;i<tst_size/4;i++)
{
r mem->access.d32[i]= p->access.d32[i];
}
readtime(&tl);
adjust(&10,&11, &real);
printf(*32 bit write %f %f MB/s\n",real,(float)tst_size/real);

readtime(&t0);
for(i=0;i<tst_size/4;i++)

p->access.d32[il= mem->access.d32(i];

}

readtime(&t1);

adjust(&10,&t1,&real);

printf("32 bit read %f %f MB/s\n" real,(float)tst_size/real);
readtime(&t0);

for(i=0;i<tst_size/8;i++)

N

mem->access.d64[i]= p->access.ds4lil;

}

readtime(&11);

adjust(&10,&11 &real);

printi("64 bit write %f %f MB/s\n" real,(float)st_size/real);
B readtime(§10);

< for(i=0;i<tst_size/8;i++)

p->access.d64[il= mem->access.d64(il;

}
readtime(&t1);
adjust(&10,&t1,&real);
prntf('64 bit read %f %f MB/s\n",real, (float)tst_size/real);
readtime(&t0);
memcpy((void*)mem,(void*)p,tst_size);

—

readtime(&t1);
adjust(&t0,&t1,&real);
printf("memcpy write %f %f MB/s\n" real, float)tst_size/real);
readtime(&t0);
memcpy((void*)p,(void*)mem tst_size);
readtime(&t1);
C adjust(&10,&t1 &real);
< printf("memcpy read %f %f MB/s\n",real,(float)tst_size/real);
readtime(&t0);

~

.do8{tst_size],(void*)men,tst_size);
readtime(&t1);
adjust(&10,&t1,&real);
printf("'memcpy read/write %f %f MB/s\n" real,(float)st_size/real);
readtime(&0);
\.  rimcpy((void*)mem,(void*)p,tst_size);
readtime(&t1);
adjust(&0,&11 &real);
printf("rfmepy write %f %f MB/s\n" real,(float)st_size/real);
readtime(&0);
rfmepy((voidp, (voids)mentst_size);
readtime(&t1);
D adjust(&10,&t1,&real);
< printf('rfmepy read 96 %f MB/s\n',real, (float)tst_size/real);
readtime(&0);

.d08[tst_size], ) \tst_size);
readtime(&t1);
adjust(&10,&t1,&real);
printf(‘rfmepy readiwrite %f %f MB/s\n" real,(float)tst_size/real);
if (pciS565_uninit(fd,mem, dev,intr)<0)

(g

fprintf(stderr,"%s\n" strerror(errno));

}
close(fd);

EXTMEM_WriteThrottleRate=fi EXTMEM_EmptyThrottleRate=f{ Z N 2 T < 72 &\,
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ust/local/CNC/drivers/extmem_start EXTMEM_VID0=0x114A EXTMEM_DID0=0x5565 EXTMEM_INT0=2
EXTMEM_ReadThrottleRate=-1 EXTMEM_WriteThrottleRate=-1 EXTMEM_EmptyThrottleRate=-1
if [ -L /dev/pci5565a ]
then
rm -f /dev/pci5565a
fi
In -s /dev/extmemO /dev/pci5565a
if [ -L /dev/pci5565b ]
then
rm -f /dev/pci5565b
fi
In -s /dev/extmem1 /dev/pci5565b

EXTMEM_ReadThrottleRate=-1 (READ DMA & T OER O HEM © u 7))
EXTMEM_WriteThrottleRate=-1(WRITE DMA #& T DA OFF B 1 )
EXTMEM_EmptyThrottleRate=1(%/5 FIFO EMPTY DR O HRER] @ u F)

EXTMEM_ReadThrottleRate, EXTMEM_WriteThrottleRate 13,
EDEOHFAIC, LFOXT, BHIC DMA DR T ZHE L b £,
w = (length * 8) / 1000 + ThrottleRate;

EXTMEM_ReadThrottleRate, EXTMEM_WriteThrottleRate 73 & DEDH-AIT 1L, &% E LI ED
MEXHERFE] CRE2 XL 127 b £97,

EXTMEM_EmptyThrottleRate I%, EDEDO#EXHEREF TR L 512720 £9, 0LLTFOHEIC
i, 1 &2RELEHALFRLTT,

INHDMEIX, V=T A FORF LR O T,

ERME, jiffies DF A LT T MEREZ, Ly BOHFHAL—FTIT O FITRY £,

@V TANRUTDOY = VAZ YT MR ENTHWET,
# lusr/local/CNC/drivers/extmem/vmic/config_5565.sh

GEMIED RIF A NEFEUDMAEEEA Y v RICHRET HH5HE
Z DAL, RedHawk O —F 4 U 5 ¢ memexact -X -MS=%1 X% FITL THTX 7= H
71 % letcigrup.conf IZIBFE T D,

memexact -x -MS=128M % F{T L 72354 OBl

memmap=exactmap memmap=0x8d800@0x10000 memmap=0x1ff00000@0x100000
memmap=0x1fe00000@0x20200000 memmap=0x8297c000@0x40200000
memmap=0x8000000$0xc2b7c000 memmap=0x60000#0xcafof000 memmap=0x1000@ O0xcafff000

DX, 128MBDOAEV ZTHTHILEHZERLTVWDHIDOTT N, ZOFLdRH O

"memmap=0x8000000$0xc2b7c000" DHERIFAY, T DU AT LD A E J FEEICHGDETZRE TT,
Z OfE% . letc.rc.local T

lusr/local/CNC/drivers/extmem/extmem_start EXTMEM_VID0=0x114A

EXTMEM_DID0=0x5565 EXTMEM_INTO0=2\

\

EXTMEM_ReadThrottleRate=-2 \

EXTMEM_WriteThrottleRate=-1\

EXTMEM_EmptyThrottleRate=1 \

EXTMEM_RESADRO0=0xc2b7c000 EXTMEM_RESLENO0=0x8000000

DEINCFHBTHZ LT, TRAEIEZRETEET,
oV T NTa s T AL, vmiclpei5565_resmem (25 VD £,
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4.2 RBRE R

PITFiZ, BBRofBRERICLE,

32bit DFFRE B2nit I 2 L— a3 E— FOMRITIZEFCTH Y | RZEF D 1TEE ORAT TEAL
T LHHEPHICH D,

64bit read/write DS & memepy() DGR & i35 LRI U OS Tk, [ UFERIZ/AR Y . 32bit & 64bit
DEFTT —ZRNRAEHRETHL Z ENEZLND,

F72, 32bitOS & 64bitOS OFERAZ T H L, B)D T v/ T Aa b —IZ L% 64bitread & 5 %
write & (C)? memcpy() TiE. read & %\ T write D G EICEERFRIC, 1. 7THEOMEERHLZ L%
B TZ %,

PREBRRS R 32bit ik 32bit 23ab-vaY 64bit filt
MB/s MB/s MB/s

(A) (D32 bit write 22.185511 22.185511 22.185511

32bit 7' = 7' 7 | @32 bit read 4.998551 4.953216 4.949849

Ly —7ar

(B) D64 bit write 1 22.163003 | 22.185511 37.577980

64bit 71 77 | @64 bit read 7 5.007718 4.959964 /8.600525 +2L
L —TFar

© (Omemcpy write  /  22.163003 | 22.185511 437.449142

memcpy() = £ | @memcpyread / /| 5.000076 a[\ 4.955838 | 8615223

- @memcpy read/write / | 3.713088 \ \3.667786 /| 6.705822

(D) Orfmcpy write / /| 143.091703 \1\40 937634 [/ | 140.937637
rfmcpy() = &' — | @rfmcpy read / / 170.223377 | 1§8.473008 | | 171.560211

Pa%k @rfmcpy readfyfite 63.875244 | §5.601602 | | 65.865326

A

BEUCHERL L7z rfmepy(OBE%0E, REEICE S FRICMETHY . HbE#H TH 5,
ZOFERNS . 64 bit RedHawk ZFI AT 25E4121%. 77V r—3 3 1l 5 A% 64bit i
TEI 72V &L HERER Eid ThiZenwz EREfiE TE B,

43 Fa—=U I NRIGRA=HEERLIEBEOSET

RFM OEEEHFE L. VAT AD AT Y NR L PCIANADBE KT L TWOET,
&7 —% L LT, Tz, DELL T5500 TOMEDFKEREEZ R L E7,

F£7o. GEMIED DMA HREIE, I —F VICHE LIcEFifikic b 50 Lo B SNy 7 7
ICF = 2 EEZAR, TZ 1EODMA (AL vy gL RY A X) TEHEXETHHDTT, (7
07T ATIHEEE Ny 7 7 & mmap L7 O write (272> TV 5179 CT9, )

LIeio T, Bilia7 s 7 AT, BOOTT, ZEEIRD MR L TIZ, DMA /Sy 7
TNDT T T At =) KT ORER GO EE A,

ZOF AL ARTAAD DMA R, — PR B R— BB DMA 32 R0 T,
LD kS BB ONE Tl > T h 3 E—THETT,
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H L. [FEED GE filE®D DMA 217 9 84 121%, RedHawk O FHIAE Y L+ 5 Z & T, [FAkE
DODFREATH Z ENRHEFRET,

EXTMEM_ReadThrottleRate=-2 EXTMEM_WriteThrottleRate=-1
EXTMEM_EmptyThrottleRate=1

rfmcpy read 1153308.000000 232.752625 MB/s

rfmcpy write 1897455.000000 141.471313 MB/s

rfmcpy read/write 3293432.000000 81.506302 MB/s

EXTMEM_ReadThrottleRate=-11 EXTMEM_WriteThrottleRate=-1
EXTMEM_EmptyThrottleRate=1

rfmcpy read 905300.000000 296.515472 MB/s

rfmcpy write 1893560.000000 141.762314 MB/s

rfmcpy read/write 3644449.000000 73.655975 MB/s

EXTMEM_ReadThrottleRate=-11 EXTMEM_WriteThrottleRate=-2
EXTMEM_EmptyThrottleRate=1

rfmcpy read 905259.000000 296.528900 MB/s

rfmcpy write 1904771.000000 140.927948 MB/s

rfmcpy read/write 3548295.000000 75.651955 MB/s

EXTMEM_ReadThrottleRate=-11 EXTMEM_WriteThrottleRate=-9
EXTMEM_EmptyThrottleRate=1

rfmcpy read 905228.000000 296.539062 MB/s

rfmcpy write 1885471.000000 142.370499 MB/s

rfmcpy read/write 3650314.000000 73.537636 MB/s

EXTMEM_ReadThrottleRate=-11 EXTMEM_WfriteThrottleRate=-9
EXTMEM_EmptyThrottleRate=2

rfmcpy read 905201.000000 296.547913 MB/s

rfmcpy write 1895103.000000 141.646896 MB/s

rfmcpy read/write 3645624.000000 73.632240 MB/s
EXTMEM_ReadThrottleRate=-11 EXTMEM_WriteThrottleRate=-9
EXTMEM_EmptyThrottleRate=3

rfmcpy read 905205.000000 296.546600 MB/s

rfmcpy write 2026411.000000 132.468414 MB/s

rfmcpy read/write 3647752.000000 73.589287 MB/s

LIFR e 2 L7256

#tyr -1

rfmcpy read 1358131.000000 197.650635 MB/s
rfmcpy write 1894377.000000 141.701187 MB/s
rfmcpy read/write 3432523.000000 78.203545 MB/s
#try -2

rfmcpy read 1153327.000000 232.748779 MB/s
rfmcpy write 1905454.000000 140.877426 MB/s
rfmcpy read/write 3209515.000000 83.637390 MB/s
#ry -3

rfmcpy read 1230243.000000 218.197098 MB/s
rfmcpy write 1926511.000000 139.337616 MB/s
rfmcpy read/write 3515738.000000 76.352524 MB/s
try -4

rfmcpy read 1164783.000000 230.459625 MB/s
rfmcpy write 1907269.000000 140.743362 MB/s
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rfmcpy read/write 3091622.000000 86.826736 MB/s
try -5

rfmcpy read 1349858.000000 198.862000 MB/s
rfmcpy write 1924531.000000 139.480972 MB/s
rfmcpy read/write 3419856.000000 78.493202 MB/s
try -6

rfmcpy read 1037665.000000 258.691833 MB/s
rfmcpy write 1952136.000000 137.508591 MB/s
rfmcpy read/write 3661367.000000 73.315636 MB/s
try -7

rfmcpy read 1197067.000000 224.244308 MB/s
rfmcpy write 1928021.000000 139.228485 MB/s
rfmcpy read/write 4047169.000000 66.326721 MB/s
try -8

rfmcpy read 1299052.000000 206.639496 MB/s
rfmcpy write 1954295.000000 137.356674 MB/s
rfmcpy read/write 3706926.000000 72.414574 MB/s
try -9

rfmcpy read 1457836.000000 184.132828 MB/s
rfmcpy write 1885264.000000 142.386139 MB/s
rfmcpy read/write 3390675.000000 79.168739 MB/s
try -10

rfmcpy read 1557643.000000 172.334396 MB/s
rfmcpy write 1936935.000000 138.587753 MB/s
rfmcpy read/write 3643810.000000 73.668892 MB/s
try -11

rfmcpy read 905264.000000 296.527252 MB/s
rfmcpy write 1934154.000000 138.787018 MB/s
rfmcpy read/write 3909415.000000 68.663841 MB/s
try -12

rfmcpy read 970993.000000 276.454559 MB/s
rfmcpy write 1878926.000000 142.866440 MB/s
rfmcpy read/write 4172657.000000 64.332024 MB/s
try -13

rfmcpy read 1036097.000000 259.083313 MB/s
rfmcpy write 1944587.000000 138.042404 MB/s
rfmcpy read/write 4432692.000000 60.558113 MB/s
try -14

rfmcpy read 1101565.000000 243.685532 MB/s
rfmcpy write 1888707.000000 142.126572 MB/s
rfmcpy read/write 4696049.000000 57.161980 MB/s
try -15

rfmcpy read 1167457.000000 229.931778 MB/s
rfmcpy write 1953709.000000 137.397873 MB/s
rfmcpy read/write 4956979.000000 54.153034 MB/s
try -16

rfmcpy read 1233236.000000 217.667542 MB/s
rfmcpy write 1898434.000000 141.398361 MB/s
rfmcpy read/write 5222706.000000 51.397774 MB/s
try O

rfmcpy read 2281901.000000 117.636765 MB/s
rfmcpy write 2339619.000000 114.734688 MB/s
rfmcpy read/write 5088836.000000 52.749874 MB/s
try 1

rfmcpy read 2347380.000000 114.355347 MB/s
rfmcpy write 2404943.000000 111.618217 MB/s
rfmcpy read/write 5352785.000000 50.148746 MB/s
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try 2

rfmcpy read 2412546.000000 111.266464 MB/s
rfmcpy write 2470150.000000 108.671722 MB/s
rfmcpy read/write 5616497.000000 47.794106 MB/s
try 3

rfmcpy read 2478350.000000 108.312164 MB/s
rfmcpy write 2535724.000000 105.861465 MB/s
rfmcpy read/write 5876856.000000 45.676712 MB/s
try 4

rfmcpy read 2543203.000000 105.550148 MB/s
rfmcpy write 2600990.000000 103.205109 MB/s
rfmcpy read/write 6137612.000000 43.736141 MB/s
try 5

rfmcpy read 2608583.000000 102.904701 MB/s
rfmcpy write 2666321.000000 100.676346 MB/s
rfmcpy read/write 6397232.000000 41.961189 MB/s
try 6

rfmcpy read 2675210.000000 100.341827 MB/s
rfmcpy write 2732697.000000 98.230965 MB/s
rfmcpy read/write 6663985.000000 40.281521 MB/s
try 7

rfmcpy read 2740932.000000 97.935829 MB/s
rfmcpy write 2799164.000000 95.898438 MB/s
rfmcpy read/write 6920579.000000 38.788006 MB/s
try 8

rfmcpy read 2806712.000000 95.640541 MB/s
rfmcpy write 2863597.000000 93.740654 MB/s
rfmcpy read/write 7187287.000000 37.348648 MB/s
try 9

rfmcpy read 2872038.000000 93.465149 MB/s
rfmcpy write 2929552.000000 91.630203 MB/s
rfmcpy read/write 7450416.000000 36.029594 MB/s
try 10

rfmcpy read 2937174.000000 91.392426 MB/s
rfmcpy write 2994970.000000 89.628761 MB/s
rfmcpy read/write 7713869.000000 34.799068 MB

44/44



